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Wetland Tolerance A)
of Wetland Plants

Flood Tolerance of Plant Species in Bottomland Forests of the Southeastern
United States (WRP-DE-6)

ISSUE: SUMMARY:

Quantitative hydrologic information needed by Rcsuits of this ,tudy establish that at least for
Corps of Engineers Districts to make decisions forested bottom land systems of the South- 0
concerning wetlands is most often not available, eastern United States it is possible to use plant
Therefore, an investigation began to identify a community analy,,is to estimate hydrology. Sta-
surrogate for hydrology. Based on the scientific tistical analysis indicates that FT! number-s for
literature, plant community analysis seemed to trees are best for hydrologic determination.
provide the best potential for providing a surro- S
gate for hydrology. AVAILABILITY OF REPORT:

RESEARCH: The rep.trt is available on Interlibrar- L.oan Ser-

Rict from th: U.S. Atim Enolnginecr Wate.rw-a\
The stud% area chosen was the tforested bottom- Experinment Station (USAE\VI-S) i ibrarý' tele-
land ,,stemls of the Southeast United State,. phone (60i) 634-2355. e
I)ata va,, proided fronm 17 study sites and used To purchase a cop%, call the National "rechnical
to develop numbers for the plant species cen- Information Service (NTIS) at (703) 487-4t51).
countered. Average numeric values were calcu- For help in idntifs )nga title for sale, call 703
lated for species from the entire ,tud% area and 457 4751)
resulted in flod tolerance index tFr7) numbers
Mhich can be used to emittniatc the hlydrology of NTIS repiort numbern may also te reque.,rcd
all akrea. frotm the W•'Ls librarian',s.
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0

Iiotomland forests are found In dhe floodplains of rivers- in &w. 'oufheastcrn
United States from eastern Texas it) Virginia. They have distinct !9-ographic 0
features that are the result of historical hydrologic characteristics Wf the riveri.
including periodic fluctuations in water leN-els and changes it) stre'-rn course.
Recognizable floodplain topotgraphic features include first bottkim.ns COWd
bottoms or re-uaces. uplands, riverfront, swamip, poorly drained f'.well-
drained flats, and sloughs ( Putnam, Fumnival. and MeKnight 1960- These
features are characterized by different hydnologic regimes and ~eý identified
its- a hydroiog~ic gradient transitional et-ween permanent wat:- UWindterwstzial
uplands.

Many studies have prtcviously desi.uibed the fo~rest cuo1rnunities associated
with these tUi-Alai~n features (fNuorarn. Furnivat. apd McKniight 1960. Broad- 0 *
f oot and Williston 1973; harnblesN and Nixon 1975, fioduges and Switzer
1974'. Mo~hler 1979; and Hlupp and 0stvrkanip 11)8;' However. studies
descrihing the relattowship, between plant species di-saribution and specific
inundationi/satur-ation reginies in bottotnwiad forest, are rare i iRedinger 197 1
Miohler 1974; Hlufinian 198a Wn Loiunan. Souni. and IFraujhti 1984). livel
.w. these studies all demionstratedl that f~rcqucncY and duration; of inutudatonf
sauration ex~ert a %coiurollirig influncle (NI the omeitoxstructure. aDW dis-

rbutio of wvtland plant commutnuifiis. As an exaniple. lteding r (1971)
fouitd a ckfinit relalkimship N-twtvr. the distributiont ofl plant species wt4 the.
frequency and duraitton oil Otlooir in the, tower While River Valtey, Arkwisas.
ULring flood4 fre~ueny and, duration), he defitted four vpo. i, s asiwaaiions Iron
OWe WhIt RIMe flooldplain.ý eac1 oil WhiCh hAd a di~llietly diffet'et Ok~iace
to inundatimi H- autcdude that tased on plant sl icsflocOdutg relammttosps.
JiAiti101 CmuWotte CMAJk be Usd wi a bamsn to trunsfer RMln1bidi Pumcets to

0

Plant Comnwnity Organization

cntinwA tho Could he C044&'=d~- as, dtwntc 64-anl (k 1in"917) dt&

4agtd Wbith Clemcf"W *1&atwUSa1 IoeL n p d~b1tic ~a

0

* 000 0 0 0 0



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 •
McIntosh (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 0
described for each factor in various increments or zones.

Zonation simply describes the different levels of an environmental gradient
to which a species is responding. The reason zonation is so obvious in some
ecosystems is that environmental gradients are "ecologically" steep and groups
of species have fairly similar tolerances that tend to group them on these gradi- 0
ents (Mitsch and Gosselink 1986).

Gleason's individualistic hypothesis can be supported by several studies
(Curtis and McIntosh 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 0

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. * *

Bottomland Forest Community Organization

Van Der Valk (1981) developed a qualitative model ot succession in fresh- 0
water wetlands based on the "individualistic" approach to vegetafion proposed
by Gleason. He based his approach on three key life history features of plant
species: life-span, propagule longevity, and pinpagule establishment require-
ments. These features are all directly affected by the flooding on oNtomhlad
forests.

Brinson (1990). in discussing the "power line" designation tot a wetland
classification developed by Kangas (1990), considered the power and fre
quency of inundation as the way in which flood events organize the plant
communities in riverine forests. tie characterited the flooid events as, higlh
medium. and low power events with ltoxki powxer and f*quency ofi innduAtion
being inversely proportional. High poer loiod events have a low Ireqjuency
and detemrne patterns of the large floodpltiins features (e.g., oxbow takes.
relict levees, and low ridges and swales) that persist for hundreds to thtousand.
of years. Medium power flood events, vOhich owcur at an intermediate Ire-
quency, affect ecosystem structures that exist from decades to hundreds t1

years. lie identified tree species asso.iations as an ecoCystctm comIxtn)tll •
likely to be influenced at this scale. 11ie lo, power. high-lrequ,'fl o 'kxod

2



events occur annually and affect short-term pattem'• such as seed germination
and seedling survival. His characterization emphasized the dramatic impact
flooding has on the regeneraLion of vcgetation in bottomland forests.

Grubb (1977) stated tha, scientists have failed to understand adequately
how plant communities maintain themstlves because of a failure to account for
the phenomenon of regene: ation in plant communities. Huenneke and Sharitz
(1986), in a study of microsite abunaance and distribution of woody seedlings
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 differeatiating the "regeneration niche" described by
Grubb.

Although plant specis 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 plant 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 advantage for plant species
that are adapted to saturated and reduced soils.

Chemistry of wet soils iPearsall and Mortimer 1939, Patrick and Mikkelsen
0 1971. Ponnampcruma 1972. Patrick and Delaune 1976, and Faulkner et al. 0

199 0, and the various physiological eflects on vegetation under reducing
conditions are well documented (Cannon and Free 1920, Conway 1940.
Dubinina 1961. Hosner and Boyce 1962. Ilook and Brown 1973, iottk and
Scholtew; 1978. Veser 1972. and Hook and Crawford 1980).

Zonation of Bottom and Forests

"11e hydrologic gradient in botioniland foreras range,, f1nm•iones ol ncarly
continuous inundationl/saturation mii deep %alamps to infreque-nt inundatiotV
,aturatillO events for hnc lvriod% on upland sitcsr. Recauk diffe.T'nt %peciel
rc'nlxl to difernien tinming uld duration o! Iundation. ia strong cor"iation
ests bIX.1%•cen the ditstrihUton of a sptwc.,, and Its asI".lcated hydrologic and
*M) I111W iuV ~ CAMAosr a0nd 410 Dit)cksontl, )lotler. and
lloslev,• 9b5. tRdingcr 1471. 1978,: Lirmon c1 al 1% 8ý1 Iem., Se•l•.. and Woltc
1990. wnd Faulkner C1 al 1491 11W Natonlal vetlands lcchnlal ('Oulht •
0,Tt.'CI proposed thw tonal •l•amlfiCatotni o(t lt~kplaiin !orvsts (CIArk and
Bciflorado 19N11 i11 iL-isfication ,,steni dcl ited %'.• lhpdrvlogpc /Oltes
hpcd on frjiquenc atud duration of nmundatlaI and Aoil saturattoul (Figurv 1i
awit lRovides the 1,asts for testIing in tIhis Aud,

14m,-0n C1 al I VA I Iwn 1antcd •whe wtk, of oth-rN (on thk t•X-ongivu of
pianlt specte in thfc (ull Coastal Platn Inu 23 bhlr, twt tru .ta tit Ta.

•. •, . 3
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Louisiana, Arkansas, Mississippi, Alabama, and Florida according to their
rraximum 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 Objecives

The purpose of the study was to develop flood tolerance index (FFI) num-
bers that reflect the optimum position for plant species occurring alcng thL
hydrologic gradient in bottomland forests of the southeastern United States.
The resulting Fri numbers can then be used to estimate the hydrologic regimes
of similar ungauged areas using vegetation. Specific objectivev were !o
develop methods for translating recorded hydrologic data into hydrologic zone
elevations for southeastern bottomland forests, calculate weighted averages ot
plant species based on dominance, and detennine methods for applying FTI
numbers to species occurring in bottomland forests of the southeastern United 0
States.

0
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i

2 Methods

Study Area 0

The study was conducted in portions of the subtropical ecoregion of the
southeastern United States (Bailey 1980), including portions of eastern Texas
and the Gulf and South Atlantic states. Northern limits of the area extended
across northern Arkansas, Mississippi, Alabama, Georgia, and South Carolina.
The study area included the states of Louisiana, Arkansas, Mississippi, and 0
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. 0

b. Sufficient hydrologic data (10 to 20 years of daily stream gauge read-
ings) accurately portraying water-level fluctuations on the site (consid-
ering ponding, tributary influence between site and gauge, etc.) were
available. 0

c. No site changes (e.g., timber harvesting or ditching) were anticipated
during the study period.

d. Soil data (e.g., soil surveys, soil series, and/or soil phases, texture, amd
permeability coefficients) were available.

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

6 Chaper 2 Methos
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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 w. re eliminated
because of insufficient stream gauge data. More than 50 sites were visited, but 0
only 17 (Figure 2) satisfied all site criteria and were used in the study.
Although all 17 sites met the selection critcria, 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.

Site,. 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,
respectively, were designated sites 3, 6, and 7. Sites 4 and 5 were located in
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
IlI 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 s•ites were characterized by a growing season of greater than 2(K.) days •
and aviw'age annual rainfall ranging from 105 to 171) cm. The overstory typi-
ettlly ranged from cypress-tupelo or willow in depressions and low thats to

ChI• 2 Method 7
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white oak-hickory or pine on the high ridges. Intermediate areas included f )
overcup oak-bitter pecan, green ash, willow oak, and American elm overstory 0
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 0

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 0
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 I presents inundation/saturation f,'quency and duration for Zones 2 to 6.

Hydrologic zone elevations for each site were computed using the most 0
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
(elevation).

Plant species show little or no adverse effects from flooding in the winter S 0
(dormant) season (Hall and Smith 1955: Bruckner, Bowersox, and Ward 1973).
Therefore, hydrology during the dormant season was not used in this study to
determine zones.

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 0
was defined as the period between the last average occurrence of 320 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 raaoings;
during the period of record from highest to lowest flow (or stage). Lievations
corresponding to the 75, 25, 12.5, and 5 percent durations of inundation were 0
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
of the study site was obtained from Soil Conservation Service (SCS) county
soil surveys. An estimated range of pem~eabilities ftr the top 30 cm of the
soil profile (i.e., defined for this study as the effective root zone) was deter- 0
mined. This range approximated the period required for the root zone to
become saturated after inundation. The slowest value in the range of pem~ea-
nilities was used to determine the minimum duration of inundation required to
saturate the soil. A second range of soil pemicabilities between the 30-cm ard
'90-cm depth was determined. Thle slowest perneability value of the soil pro- •
tile 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

8 Chaptet 2 Methods
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Table 1
Hydrologic Zones Occurring In Bottomiand Forests of the
Southeastern United States 0

Typical Inundation/Saturation Duratlon-
Zone Name Frequency' percent

2 Semipermanently to per- Annual (I year frequency) 90 to 100 >75-100
manently inundated or years/1 00 years
saturated

3 Regularly inundated or 51 to 90 years/100 years (>1-year to >25-75
saturated 2-year frequency)

4 Seasonally inundated or 51 to 90 years/100 years (>l-year to >12.5-25
saturated 2-year frequency)

5 Irregularly inundated or 11 to 50 years/100 years (well Ž>5-12.5
saturated drained) (>10 years - 2-year

frequency)
1 to 10 years/i00 years (poorly
drained) (100 years, 10-year
frequency)

6 Intermittently inundated or 1 to 10 years/100 years (100 years, <5 0
saturated 1 0-year frequency)

Source: Adapted from Larson et al. (1981)
' Altiough 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.
2 Duration based on the growing season 0 0

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 tde study area and the gauging station was determined using the
best available water surface profile data. Appendix B explains how the corn-
puter program analyzes the hydrology data to produce zone boundaries.

I0
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Site Preparation and Data Collection

A temporary benchmark was established at each of the 17 sites by survey-
ing from a permanent benchmark. A reconnaissance of the area was conducted N
for suitable sites, and mean sea level elevations for each hydrologic zone
boundary were surveyed along the topographic gradient. The contours of each
hydrologic zone boundary within the site were marked with surveyor flags.
Fifty-five hydrologic zones were established on the 17 study sites. Sampling
methods were adapted from methods described by Whittaker (1973), except
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 0
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.

Small soil pits in each sample plot were dug with a tile spade to a depth
necessary to identify the soil series. In all cases, a county soil survey was
used to identify the mapped soil senes, and information was obtained to verify
the soil series on site. Assistance from the local SCS office was used to deter-
mine the correct soil series and soil permeability coefficients for each zone
sampling site.

Vegetation was sampled by vegetative layer. All trees in each sample plot
were identified by species, and the diameter at breast height (1.5 m) of individ-
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 to 4.0 m, Class 4 = 4.1 to 5.0 m, and Class 5 =

>5.0 m.

All climbing woody vines greater than 1.0 m in height in each sample plot
were identified by species, the stems o[ each species counted, and the height
class of the highest individual on cacti tree or sapling/shrub recorded. The
following height classes were used: Class I = 1.0 to 3.0 m, Class 2 = 3.1 to
6.0 m, Class 3 = 6.1 to 12.0 m, and Class 4 = >12.0 m. 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. S

10 ChaptM Momod&
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Figure 3. Representation of a typical research site

Percent cover was esftimated for each species of herb and woody seedling
(greater thani 1.0 mn in height) rooted in thc plot in two randomly located
1.0-m2 quadrats in each subplot using the Daubenmire (1968) cover class
method.

Analyzing Vegetation Data

Importance values for species in all vegetation layers, ex~cept dhe herbaceous
layer were calculated by adding values for relative density. relative frequency,
and relative dominance. Importance values for herbaccous species were
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calculated by summing relative frequency and relative dominance. Importance
values were used to determine the FIT 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).

Calculating Species FTI Numbers

Changes in composition of biotic communities along environmental gradi-
ents can be addressed with severa 'tatistical 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.

One method of calibration is to use weighted averaging (WA) to estimate
environmental factors at sites based on species optima. If a species exhibits a
unimodal distribution with respect to an environmental variable, its occurrence
is concentrated around the peak of this function (Ter Braak and Prentice 1988).
Species with similar optima will naturally tend to occur together. Therefore, 0
an intuitive estimate of the environmental factor of a site is the average of the
optima for the species present. The FTI numbers represent weighted averages
of species occurrence.

Two additional statistical methods of calibrating an environment (hydro-
logic zone) with vegetation, recommended by Ter Braak and Prentice (1988), 0
are cluster analysis and discriminant function analysis. These two methods
were applied to test the reliability of the FT! numbers.

F71 numbers were calculated for each species occurring in each vegetation
layer A species could have three different FIT numbers at a given site,
depending on its growtn 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 tor each site were computed by the following formula:

krl -- 'I

i = the i" species

12 chapur2 Methods
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j=2.5, 3.5 ... 6.5 (hydrologic zone)l

IVo = importance value for species i in the hydrologic zone j 0

After species Frl numbeis were computed for all species in all sites, the aver-
age FrI number (M) for each species across all sites was calculated using the
following formula:

1.• FTI.

n

where

i = the i' species

j = sites I to 17 0

FTI, = FFI number of species i at site I

n, = number of sites at which species i occurred
* 0@
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3 Results and Discussion

Flood Analysis 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- 0

ments. Hydrologic analyses of sites 1 and 12 at the Apalachicola River %ere
verified using information from another study (Leitman. Sohm. and Franklin

1984).

* The hydrologic records for all sites were analyzed by season for five-year * *
increments. In all cases, variation in flow through time was determined to he
within normal seasonal and annual fluctuations. Therefore, it was assumed
that the hydrologic record reflected normal conditions (i.e.. no major drainage
projects during the penod of record had significantly impacted the plant com-
munity structure).

The hydrologic data also were analyted to determine annual flood tre-
quency and duration for each site. Thie boundaries eitween Zones 2 and 3 and
between mones 3 and 4 are flUoed virtually every year (Table 2). The bound-
ar, bewcen Zines 4 and 5 is fltb cd at least every otier year. anl the bound-
an betweeni bunes 5 and 6 is tlotoed from once in 20 ycars to 3 out of cvery
4 years. Similar fMdings %tere reponcd by CIad and nforaiad 19181) and
Roelle et alW, 1987).

In ge•teral. Ihc a•eragc duratiot of a flootv event 11 io: rwiged frorm
m oulbh ito lon1ger tlhal 5 moithlih for theq /we 2- 3 hounldary, fromt 3 weks io

grcater thtan 2 mOnlth., w tw Zone l,4 .i•lidar. lrom. I weetk to I intomilh for S
the Awn 4-5 txiutkdary. and frm l" ithaii i day to 10 days for the Zuiv 5
boundary, ffablc 3),

A, ant cvwitnpe. a hy~dnigral~ of mite ; at Steele Btayou t~ivppewh 0' lor
20 YWAn. (oi data stiows that Ilm-Odng •mniti(Mts Vary ;reatly (tow e O ak i5CsI
to anlther ainl fIruo ow year to xiotlhr Aio. fbooding during the grow•g•.
scautvi usmually ocurs drnutg carly Ving aWd is usally camuwwo with the
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Table 20
Annual Flood Frequency (Percent of Years In Which Boundary
Is Exceeded at Least Once During Growing Season for More
Than Seven Days) for Zone Boundaries

Zone Boundaries

She 12-3 M_ _____ 5V

2 100 90 70 10

3 100 100 85 25

4 1100 94 61 20

5 100 85 55 20

16 100 98 77 20

7 100 100 92 75

a8 100 100 96 CIO

9 100 100 96 65 0

10 100 100 __ - 70

11100 100 95 70

12 t00 95 70

13 4q0 4100 90 65

14 10100 92 67

15 too 90 as 55

16 1100 1oo 100 70

=0 -

riongrowing wawon kOw4ing, .4muloing rairely otxýuIm late in thl; g mitig ,j

Veiv o trc For exomplk. it the dI3j~ for 19"1 %m excluded. the
average duraliw I~ flood evolt at ~itc " i's rvdw.d tic, 47 day'$. 25 d~y0

'~dai> olid lcx ikut I ~ ffwul 143N. it), 14. oda S . for Zolto t Ulutnic
2 i4gh 5. "Voivcl i~~ 4-ý SUJI WI oillt hIu a' o~tvLall) 1arpý

M, on AC4- uruwI C'Vim ow&r a z)ý'C PCMQ. c~:41 lit 11 iturj

Vegetation Data
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Table 3 1
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

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 15 <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

1 5 162 52 25 9

16 174 58 8 <1

17 198 66 31 10

Study Area Average 143.+ 26 3 7 18 18+ 6 6 3

II stands in Zone 6. The total possible number of' stands that could have been
sampled for each zone was 17. Some /ones were unsuitable for analysis due
to disturbance or because they were too narrow to suppotn sampling areas
(Appendix A). Zone 5 was especially susceptible to disturbance. In sonic
cases Zone 5 was cleared because it was dry enough to be faamed dunng the
growing season. In other cases, Zone 5 was to, narrow because it was located
near the toe of a slope. Therefore. Zone 5 w u ,samp!ed only at sites 3. II, 12.
and 14.

Fli numbers were calculated for 74 tree specics, I 18 species tit .aplitigs
and shrubs, 31 species of woody vines, and 268 species, of herbs and wotod.
seedlings, representing 312 diflferent plant species. lRecati-se qsine spectie
occurred in more than one vegetative layer, the total number of species I-I
numbers exceeded the total plant species identified.
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Table 40
FTI Numbers of Species Commonly Occurring In Bottomland
Forests

Scientific Name Comon Name NumrrberJ

_____________Trees _ _

Nyssa aqualica Water tupelo 2ý62

Salix nigra Black willow 2-83

Fraxinus caroliniana Pop-ash 2 f87

Taxadium distichum Bald cypress 2.97

Planera aquatica Water elm 3.12

Acer drurmcandii Drummond red maple 3.48

Forestiera acuminata Swamp privet 348

Gledilia aquatica Water locust 350 j
Carya aquarica Water hickory &.540

Quercus lyrata Overcup oak ~ 373

Quercus launfolia Laurel oak 389

Betula nigra River birch 4 01

*Acer rut'rum Red maple 4 21 0
flex dectdua Possumhaw holly 4 35

Ftaxtinus pennsylvanica Green ash 444

O.Jmus anencana American elm 446

Queecus nq h Nuttall's oak 450

Quarcus phe~os Willow oak 4 81

Actw nagundo Box Oldt 483

cafts lawivia& Sugarbe"n 484

cargimus icarohf-m Anwncan hton~buam 484

I, Md~m~t stye~c~uaw swoetgum 50~3

_______ lak gui 527

(XO-V Mp oak 5 73

O~Rxj Awmutanr

(Show I of 4)l

C~pW3 P~jftww Cita~ion17



Table 4 (Continued)__ _________

StniiNa*Common Name Number

Pnstaeda Loblolly pine 6.41

uecsalba White oak 6.50

Ssarsalbidum, Sassafras 6.50

Fagus granc~ofoia American beech 6.50

Cornus florida Flowering dogwood 6.50

Ostrya virginiana American hophombeam 6.50

Quercus stellata Post oak 6 50

Overcus falcata Southern red oak 6 50

Carya tomentosa Mockernut hickory 6.50

Saplings and Shrubs

Salix nigra Black willow 2.83

ltea virginica Virginia willow 2.83

Planera aquatica Water elm 3 01

Cephalanthus occidentalis Buttonbush 3.13

*Styrax americana Snowbell 3.41* 0
Forestiera acuminata Swamp privet 3 57

Cyrtlla racemiflora Titi 3 72

Celtis taewigata _____ Sugar berry 4 37

Crataegus vincks Green hawthorn 4.460

Carya iffinoensis Pecan 5 00

Platanus occidentaiss Sycamno. L- 5 05

Acer negundo Box elder 5 20

"29anolga grareddloa Southern magnolia 5 430

L~imuc~bar styrdciftua Sweetgum 5 52

Commu fumivond-m Rough leaf dogwood 569

vacctn"UM voaow Elliott blueberry 5 82

UOMjrUS "nir Water oak ~ 5920

Safi~bueus cjucknsss rtwirborry 595

Haless dipfel Sdveiaball 609

Uious Pubra Red miulbery 6 25

QCures sangdonsis RKW 6370
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Table 4 (Continued)
FTI)

Scientific Name Common Name Number

4 Vaccinium arboreum Farkleberry 6.45

Gleditsia triacanthos Honey locust 650

Quercus a/ba White oak 6.50

Comus florida Flowering dogwood 6.50

/lex vomitoria Yaupon 6.50

Woody Vines

lpomoea 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

Trache/ospermum difforme Star jasmine 4.18

Vitis riparia Riverbank grape 4.27

Smilax laurifolia Bamboo-vine 4 33

Cocculus carolinus Carolina moonseed 4.37

Berchemia scý.ndens Rattan vine 4.55

Similax bona-nox Saw greenbriar 4 75

Toxicodendron radicans Poison ivy 4 82

Smilax rotundifolia Common greenbriar 5 18

Vitis rotundifolia Muscadine grape 5.71

Parthenocissus quinquefolia Virginia creeper 5 93

Lontcera japonica Japanese honeysuckle 6 50

Ge/sImIum sempervirens Carolina jessamine 6 50

Herbs

Ludwigia decurrens Primrose-willow 250

Rorippa islandxca Yellowcress 250

Echinodo'us corddlous Creeping burhead 3 00

Aster swimplox Lowland white aster 304

"Boohmena cythdnca Small spiko talsenettle 3 34

Spermacoco glabra Smooth buttonweed 350

(ShAto 3 of 4)
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Table 4 (Concluded)
Fnl

Scientific Name Common Name Number

) Saururus cernuus Lizard-tail 3.65

Leersia lenticularis Catchfly grass 3.67

Justicia ovata Waterwillow 3.83

Urtica chamaedryoides Nettle 4.42

Clematis virginiana Virgins bower clematis 4.57

Eupatorium rugosum White snakeroot 4.67

Cocculus carolinus Snailseed 4.78

Viola missouriensis Missouri violet 4.83

Hypericum hypericoides St. Johnswort 5.25

Mitchella repens Partridge berry 5.32

Arundinaria gigantea Giant cane 5.34

Vitis rotundifolia Muscadine 5 89

Gelsemium sempervirens Carolina jessamine 6.31

Sanicula canadensis Black snakeroot 6.39

Galium aparine Catchweed bedstraw 6.50 * *
Carex albolutescens Sedge 6.50

Cynanchum laeve Cynanchum 6.50

Lonicera sempervirens Trumpet honeysuckle 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.

FTI numbers were calculated for all plants identified by species in this
study, regardless of how frequently they occurred in the study. The ElI num-
bers calculated for species with few occurrences may be suspect. ElI numbers
for some of the more commonly occurring species in the study are listed in
Table 4. These species can generally be found along the moisture gradient in
any bottomland hardwood forest in the southeastern United States in roughly
the order from wettest to driest community as presented. Some species, such
as Nuttall's oak, are common in only part of the region, and not all species can
be expected on the same site because of the species' response to other environ-
mental gradients.

20 Chapter 3 Results and Discusston
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Examples of FTI numbers by life stage for woody species are presented in
Table 5. Although differences between FTI numbers for tree and sapling life
stages are not great, FTI numbers for saplings tend to be slightly higher than 0
for trees because saplings are generally more sensitive to flooding than trees.
The sapling life stage also tends to occur in a broader range of zones than the
tree life stage because of temporal variations in selective pressures (e.g., com-
petition and response to flooding). FTI numbers of seedlings have little value
in determining hydrologic zones because they only reflect seed dispersal poten-
tial and germination wherever 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.

Table 5
Variations in Species Flood Tolerance Index Numbers
According to Life Stage

Scientific Name fTree Sapling Seedling

Taxodium distichum 2.97 3.33 3.09

Gleditsia aquatica 3.50 3.15 3.27

Carya aquatica 3.54 3.70 3.69

* Quercus lyrata 3.73 3.99 3.80 0

Fraxinus pennsylvanica 4.44 4.27 4.00

Quercus nuttallii 4.50 4.50 4.50

Acer negundo 4.83 5.20 5.58

Ceilis laevig,.a 4.84 4.37 4.77

Liqu. ,,nbai styraciflua 5.03 5.52 4 87

QueOcu& ntgra 5.73 5.92 5.85

Sassafras albidum 6-50 6.50 6.07

The average importance value was plotted fbr 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,
FT1 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 (NYAQ1 and bald cypress
(TADI), in which mean importance value is greatest in Zone 2 and the species 0
no longer occurs aflter either Zone 3 or 4. This pattern is indicative of species
having the strongest competitive advantage in areas of greatest duration of

onapter 3 Results and Discusirn 21
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* Figure 4. Ecological amplitude of some commonly occurring species; CAAQ: * 0
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

inundadon/soil saturation. The second pattern is typified by species such as
water cak (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 0
Zo~ie 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 des.:riptions, such as "most tolerant" or "obligate hydrophyte,"

22 Chapter 3 Results and Discussion
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@ 1 iand 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
facultative wet description, etc. 0

Species identified in this study are listed along with corresponding FTI
numbers and ratings of those species from the systems developed by Hook and
Reed in Appendix E. Among selected tree species shown in Table 6, all spe-
cies having an FTI number from 2 to 4 are obligate plants (OBL) in the 0
National List of Plant Species that Occur in Wetlands: Southeast (Region 2)
(Reed 1988) and have a water-logging-tolerance rating of most or highly toler-
ant (Hook 1984). All listed species except Pinus taeda that have an 1TI num-
ber of 6 to 6.5 are facultative 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- 0
ant of waterlogged soils. All species except Betula nigra that have an lTI
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., * *

0 pocosins and Carolina bays); thus, slight deviations from the above pattern
should be expected for some species. Also, some species may have genetic
variants that possess varying degrees of flood tolerance. Hook et al. (1988)
reported that interspecific variation in tolerant to waterlogging exists in loblolly
pine (Pinus taeda). This variation may also be true of other species.

Although the system using the National Wetlands Inventory (NWI) indica-
tor status (Reed 1988) does not allow comparison of hydrologic definitions, the
actual average duration of flooding in this study compared with Hook's (1984)
waterlogging tolerance rating definitions yields strong agreement. For exam-
ple, assuming an average 225-day growing season, the most tolerant rating can
be defined as approximately 200 days (Appendix E). The boundary between
Zones 2 and 3 (which theoretically would be slightly drier because the desig-
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 I to 4 weeks, while 0
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 I
to 10 days.
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Table 6
Comparison of Three Water-Tolerance Ratings for Selected
Bottomland Forest Tree Species

Waterlogging
FTI' ± Standard NWI2 Status Tolerance Rating

Species Deviation Region 2 Group3

Nyssa aquatica 2.62 ± 0.20 OBL Most tolerant 0

Salix nigra 2.83 ± 0.58 OBL Most tolerant

Fraxinus caroliniana 2.87 ± 0.41 OBL Most tolerant

Taxodium distichum 2.97 ± 0.61 OBL Most tolerant

Forestiera acuminata 3.48 ± 0.50 OBL Most tolerant

Gleditsia aquatica 3.50 ± 0.00 OBL Highly tolerant

Carya aquatica 3.54 t 0.34 OBL Highly tolerant

Quercus lyrata 3.73 ± 0.68 OBL Highly tolerant

Betula nigra 4.01 ± 1.73 OBL Moderately tolerant •

Diospyros virginiana 4.13 ± 0.82 FAC Moderately tolerant

Acer rubrum 4.21 ± 0.68 FAC Moderately tolerant

Fraxinus pennsylvanica 4.44 ± 0.67 FACW Moderately tolerant

* Ulmus americana 4.46 ± 0.62 FACW Moderately tolerant 0
Quercus phellos 4.81 ± 1.07 FACW Moderately tolerant

Acer negundo 4.83 ± 0.47 FACW Moderately tolerant

Carpinus caroliniana 4.84 ± 0.61 FAC Weakly tolerant

Celtis laevigata 4.84 ± 0.56 FACW Weakly tolerant

Liquidambar styraciflua 5.03 ± 0.65 FAC+ Moderately tolerant

Carya illinoensis 5.57 ± 1.01 FAC+ Weakly tolerant

Pinus taeda 6.41 ± 0.14 FAC Moderately tolerant

Cornus florida 6.50 ± 0.00 FAGU Least tolerant •

Fagus grandifolia 6 50 ± 0.00 FACU Least tolerant

Quercus alba 6.50 ± 0 00 FACU Least tolerant

Sassafras albidurn 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 i
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 substantially.
The standard deviation of FTI numbers is an estimate of tolerance in this anal-
ysis. Species with narrow tolerances have low FTI numbers and standard
deviations, and those with wide tolerance have high standard deviations.

Some of the aforementioned conditions are not strictly met in this study.
Although species richness was fairly even across the hydrologic gradient, few
species had a peak abundance in Zone 5, perhaps because Zone 5 was under-
sampled (n = 4) relative to the other zones. The condition of a unimodal
abundance distribution is upheld for tree species with peaks in hydrologic
Zones 2, 3, and 6, but several species (e.g., flex opaca, Quercus nigra, Nyssa
sylvatica, and Liquidambar styraciflua) exhibit bimodal distributions with • S
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 F1I method invalid. Additional analyses were applied
to help determine its validity.

Statistical Analysis of the Vegetation Data 0

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 detennining a hydrologic zone difficult. For this
reason, species occurring relatively infrequently in this study were not used in
testing tie validity of the weighted averages (Frl 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 accounted for 90.4 percent of the individual trees. One hun-
dred and eighteen species ol saplings and shrubs were recorded. Only tJhose
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29 species which represented at least one percent or more of the total and
together accounted for 78 percent of the total saplings and shrubs data set were 0.
used in the statistical analysis. A total of 31 vine species were recorded; the 0
20 more common species accounted for 96.5 percent of all individuals and
were the species analyzed statistically. The herbaceous ground-cover data set 4
contained 268 species. Most occurred only rarely in this study, and only
30 species whose abundances equaled or exceeded I percent of the total herb
individuals were included in the analysis. These species accounted for •
48.9 percent of all individuals in this vegetative category.

Cluster Analyses

A method of calibration suggested by Ter Braak and Prentice (1988) is 0

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-
logic zone. Species were clustered according to similar abundance distribu-
tions across the hydrologic gradient. 0

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).
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 0
readily, they were eliminated from further analysis.

A closer inspection of Table 7 indicates that the five clusters have modal
peaks that correspond, with varying amplitude, to the five hydrologic zones.
Trees in cluster I 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 0
restrictive distribution, with three of the four species occurring exclusively in
Zone 6. The remaining clusters. 3 and 4, had less distinctive modes, but
exhibiti -, greater distributions in Zones 4 and 6,

Cluster analysis on the entire sapling and shrub data set did not produce 0
distinct groupings (Figure 6). Silver bell (ttADI) 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 on = II) (Figure 8), Shrubs, therelore, were not used in any 0
further analyses. Saplings alone grouped into live distinct groups but not as
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DISTANCES

MEAZ 0.000 1.000 0

OsvI 0.000

QUST 0.000

CATO' 0.003

PITA 0.112 0

ILOP 0.018

QUNI 0.108

NYSY 0.019

LIST 0.124 0

CACA 0.027

QUPH 0.025

CELA 0.050

ULAM 0.131

FRPE 0.067 0

ACNE 0.047

ACRU _0.152

QULA 0.007

CAAQ 0.003 0
QULY 0.003

DIVI 0.025

NYBI 0.008

ACDR 0.001 0

FOAC 0.427

NYAQ 0.000

TADI 0.004

FRCA 0.006 •

NYOG 0,000

SANI 0.021

PL AO 0.121

ILDE

Figure 5, Cluster diagram for trees (Distance metric is I -Pearson correlation coefficient.
single linkage method - nearest neighbor)
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4

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 827 15.6 1.8 0 0

FRCA 791 20.9 0 0 0

NYOG 939 61 0 0 0

SANI 96.5 35 0 0 0 0

PLAO 677 31.6 07 0 0

QULA 0.9 70.1 262 0 28 2

CAAQ 0.9 80.0 192 0 0

QULY 65 72.9 200 0.6 0

Dlvi 0 706 206 2.9 59

NYBI 153 847 0 0 0

ACDR 71 881 48 0 0

* FOAC 36 940 24 0 0 * *
CACA - 28 637 170 159 3

QUPH 0 86 741 103 69

CELA 20 98 628 216 39

ULAM 19 21 2 500 250 19

FRPE 0 452 42 9 119 0

ACNE 0 31 1 533 44 111

ACRU 68 384 520 14 14

ILOP C 0 41 7 0 5811 4

OUNI 0 16 328 74 $824

NYSY 0 0 559 59 382

LIST 03 160 i45 149 333

olsvi 0 00 0 1100 5

OUST 0 0 0 0 100

CATO 0 0 0 0 Ito

PIA 0 0 73
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0

0
DISTANCES 0

0.000 2.000
SAM 0.064

FRCA 1.112

OSVI 0.017

CODR 0.191

ULAM 0.125

CELA 0.152

ULAL 0.023

QUNI 0.021

CATO 0.029

NYSY 0.027

LIST 0.115

ILOP 0.054

CACA 0.164

ACNE __0.396

ACRU 0.182

QULA 0.147 • 0
FRPE

Figure 7. Cluster diagram for saplings alone (Distance metric is 1-Pearson correlation coefli-
cient, single linkage method - nearest neighbor)

strongly as trees. The relative frequency of occurrence and cluster membership
of the sapling species are given in Table 8.

The vine data produced five clusters, morning glory (IPWR) being a single
species cluster corresponding to Zone 2 (Figure 9). Two vine species poison 0
ivy (TORA) and trumpet creeper (CARA) were not included in larger clusters,
largely because of their apparent wide tolerances of hydrologic conditions.
Table 9 depicts the relative abundance distributions of each vine species across
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). Inshlction of the
abundance distributions of the herbaceous species reveals an atzeicc 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 ordinatiol 0
attempts of the ground layer at Neches River sites by Mohler (1979). Mohler
concluded that the herbs and low shrubs were relatively wiimpnwiat
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DISTANCES

0.000 1.000
0.300

CRVI 0.613

VAEI. 0.736

SYTI 0.000

VAAR 0.000

MYCE 0.747

STAM 0.368

PLAO 0.169

FOAC 0.167
CREA 0.161

CEOC

Figure 8 Cluster diagram for shrubs alone (Distance metric is 1-Pearson 0
correlation coefficient, single linkage method - nearest neighbor)

components of the forest when compared to the trees. Clearly, the low shrubs
and herbaceous species ar. 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
and herbaceous species would be the least useful of all strata types.

Discriminant Function Analysis

Discriminant function analysis (DFA) is used to detemine functions which 0
allow one to classify an individual into one of the hydrologic zones using a
number of independent variables. The independent variables in this analysis
arm the averae 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
importaice value alone was used. Table 1O lists the data set upon which this
awalysis was b=sed.

Thn analyes were performed using DFA. The first analysis developed a
clasification model using orly the importance value from troe clusters. This
model corrctly classified 47 of 55 sites for an overall mi.sdassification rate of
14.0 percent (Tabie I I) In all cases, ermrs involved an assigmnent to a •
neighboring zone. For intance, a single 1tAne 3 site was assigned to Zon 2,
and three Zone 6 simts w•re as•gned to Zone S 1 gmates error in
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O Table 8
Relative Frequency of Occurrence of Each Sapling Species in
the Hydrologic Zones Along with Their Cluster Memberships

r)Species 12 3 4 5 T6 Cluster

SANt 99.4 0.6 0.0 0.0 0.0 1

FRCA 61.0 21.2 2.7 0.0 15.1 0

ACRU 1.4 35.8 35.1 4.6 23.0 2

FRPE 0.0 50.0 21.9 21.9 6.3

QULA 4.7 53.3 36.7 3.6 1.8

ULAM 0.0 2.0 42.1 32.2 23.7 3 0

CELA 0.0 13.1 47.5 19.5 19.9

OSVI 0.0 0.0 0.0 71.2 28.8 4

CODR 0.0 0.0 1.5 80.0 18.5

ULAL 0.0 0.0 08 17.7 81.5 5

QUNI 0.0 0.4 14.2 11.1 74.2

CATO 0.0 0.0 0.0 0.0 100.0

NYSY 0.0 0.0 24.7 22.7 52.6

LIST 0.0 5.4 24.2 14.6 55.8

I LOP 0.0 0.0 55.5 5.0 39.5

CACA 0.2 1.4 406 15.7 42.0

classification that occurred for Zone 4 sites was expected because of the 0
greater tolerance of species for this zone. As previously shown (Figure 4),
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
commonly occurring. A better agreement would be expected if all species
were used.

The second model examined thff ability of vine cluster importance values to
predict zone. Although vines did wt cluster as well as trees, a DFA was
examined because their cluster patterns were similar. However, this model
comrrctly classified only 26 of 55 zones for a 52 percent misclassification. 0
This model was not considered adequate. and ihe results of its classification
am not presented.

A final model was generated to examine the effectiveness of using the
average site Fri numbers of all observed tree species at a site for each of the
55 sites. This mox2el correctly classified 45 of 55 sites for an overall misclas- 0
sification rate of 18.2 percent fTable 12). All misclassffications were in an
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DISTANCES S
0.000 2.000

GESE
0.000

CLLI
0.000

ARTO
0.140

BICA
0.144VIRO
0.418

TORA
0.176

CARA
0.133VIPA
0.009 •

TRDI
0.029

BROV

VIRI 0.097

SMLA 0.021

COCA 0.017 •

SMWA 0.026

AMAR 0.009

PAQU 0.184

* SMRO 0.108 0

BESC 0.058

SMBO 0.074

IPWR 1.140

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 possible that an error was
made in combining the hydrologic data from the two gauges. It seems ironic
that the only zone correctly predicted at this site was Zone 4. Table 13 also
shows the percentage probability of each of the 55 sites occurring in a zone.

Figure I I shows the mean site FF1 plotted against the observed and pre-
dicted hydrologic zones. As expected, mean FTF numbers were greater than
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Table 9

Relative Frequencies In Each Hydrologic Zone of the Vine 0
Species Used In Statistical Analyses[ SJrS 4 2 Hydrologic Zone '__-

Species' 2 -S_____ _2T3_4_56 Cluster

IPWR 100 0 0 0 0 1 0

VIPA 0 64.1 30.5 5.5 0 2

TRDI 2.1 70.2 26.9 0 0.8

BROV 13.4 65.2 17.8 3.6 0

VIRI 1.0 33.3 43.8 7.6 14.3 3 0

SMLA 1.8 47.4 45.6 0 5.3

COCA 0 41.9 52.9 0 5.2

SMWA 9.1 36.4 53.8 0 0.7

AMAR 13.2 37.2 46.3 0 3.3 0

PAQU 1.5 55.9 2.2 40.4 4

SMRO 0 2.4 71.4 7.1 19.1

BESC 4.6 13.7 61.1 14.5 6.1

SMBO 6.7 13.3 43.3 26.7 10.0 1 0

GESE 0 0 0 0 100 5

CLLI 0 0 0 0 100

ARTO 0 0 0 0 100

BICA 0 19.8 3.1 25-0 52.1 0
VIRO 1.6 6.0 20.0 24.4 48.0

Groupings of species correspond to cluster membershQ-.

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 0
Zone 4 (4.16) compares favorably with the observed (4.0). Zone 5 predicted
and observed zone values are the same (5.0).
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0.000 0.200 0
:• !SMRO 0.0

LIST 0.004

QUPH 
0.031

MIRE 
0.035

VIPA 
0.046

LEVI 
0.033

BROV 
0.017

AMAR 
0.016

QULA 
a.013

JUOV 
0.002

TRDI 
0.019

COCA 
0.042

CARA 
0.010

ILDE 
0.019

BESC 
0.011

ULAM 
0.032

* ACRU "_ 0.064 • .
QUL. Y 

0.077

CAAQ 
0.009

TORA _ 
0.106

TADI 
0.106

PLAQ 
0.086

BOCY0.4

LYJA 
0.152

CELA 
0.118

EURA 0.170 0

VIRO 
0.018

QUNI 
0.003

BICA 
0,014

CARE 
0.095

Figure 10. Cluster diagram for herbs (Distance metric is 1-Pearson correlation coefficient,

single linkage method - nearest neighbor)
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Table 10
Mean Importance Values for Species In Each Cluster Used In I
the DFA, Arranged by Zone/Sample

[Zone ITC1_ =TC2 ]TC3[ TC4 [TCS VC2 IVC3 IfVC4 1VC5 ii
2 78.77 0 0 0 0 0 0 0 0

2 70.26 0 0 0 0 0 0 0 0

2 55.12 0 0 0 0 0 0 0 0

2 91.7 8.26 8.32 0 0 64.06 0 203.9 0

2 62r38 0 0 0 0 0 0 0 0

2 83.49 21.16 9.48 5.66 0 0 103.24 0 162.5

2 73.45 619 0 0 0 141.17 38.76 53.5 0

2 68.41 12.58 0 0 0 112.22 32.13 0 11.33

2 58.62 32.76 0 0 0 0 41.32 0 0

2 58.12 4.19 0 0 0 0 300 0 0

2 74.C) 33.22 334 0 0 300 0 0 0

3 29.57 39.47 0 8.4 0 101.56 63.02 33.87 0

3 3u.3 475 0 19.12 0 68.2 47.04 0 0

O 3 0 50.08 26.13 0 0 12.98 65.86 8.65 0

3 0 11.81 0 0 0 100 0 0 0

3 24.37 66.92 7.92 0 0 93.14 0 4.89 0

3 22.84 84.85 22.59 0 0 51.13 16.28 5.57 0

3 99.86 25.52 6.41 0 0 82.8 45.12 0 0

3 30 47.29 11 72 0 0 53.87 32.81 18.92 0

3 0 85.22 13.67 11.78 0 19.27 28.8 22.65 58.54

3 32.72 54.74 10.42 0 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 1006 99.1 47.87 13.23 0 0 144.56 47.53 5.97

44.79 43.95 17.52 0 0 130.77 0 0 0

3 11.06 48.2 36.72 0 0 0 0 0 0

4 0 15.04 65.41 31 36 0 135.02 0 28.46 23.4

4 0 6 52.66 40.82 0 76.47 5.96 7.9 5912

4 0 72.7 41.12 20.82 0 13.16 24.22 8.55 8.83

(Continued) ]
STOI indicates tree cluster 1, VC2 indicates vine duster 2.
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Table 10 (Concluded) "

[z-one lTC [TC2 I T3 [TC4 [TC5 ]VC2 [VC3 1VC4 lVC5
4 5.94 40.19 66.29 48,27 0 30.2 68.16 25.77 0

4 16.64 31.88 155.17 34,4 0 73.4 79.8 0 0

4 0 8.35 52.08 72.63 0 5.46 13.51 42.44 0

4 0 0 40.72 126.62 0 30.46 28.14 28.88 0 0

4 0 17.68 21.24 81.27 0 5.74 25.98 5.97 76.54

4 10.3 12.76 18.17 187.41 0 40.49 13.95 9.71 81.55

4 0 55.18 33.31 35.37 0 5.21 44.58 60.2 25.9

4 0 7.69 19.56 67.09 0 0 0 16.41 84.39

4 0 68.09 27.28 27.85 14.53 9.97 58.12 6.32 0

4 0 0 42.94 31 18.46 0 125.37 0 150

4 0 28.79 56.29 0 0 44.81 22.4 88.65 0

5 0 0 22.97 76.73 0 4.34 17.4 16.49 9.3

5 0 0 26.84 64.91 0 15.28 0 10.36 51.22

5 0 5.81 13.86 64.23 0 6.84 0 14.87 73.04

5 0 6.02 39.94 28.87 0 0 39.86 9.59 155.82

6 0 0 35.05 29.44 26.42 0 0 0 150 0

6 0 0 10.82 21.19 53.32 0 0 27.3 136.35

6 0 0 35.32 33.28 0 0 24.69 26.87 52.85

6 0 5.66 5.8 71.55 0 0 3.75 14.2 54.37

6 0 4.61 26.58 50.91 0 5.3 0 17.08 49.18 •

6 0 0 11.79 15.8 34.58 0 11.21 14.04 55.3

6 0 0 6.06 12.3 36.91 0 52.25 10.44 49.67

6 0 16.54 0 20.22 69.98 0 0 0 96.96

6 0 0 0 29.17 154.4 4.35 6.12 4.35 114.03

6 0 0 0 59.44 89.43 0 0 0 0

6 0 0 0 71.67 120.16 0 0 90.37 5.84
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Table 11
Predicted Hydrologic Zones (Columns) and Actual Zones (Rows)
Based on DFA Results Using Only Tree Importance Values

Actual Predicted Hydrologic Zones'

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

112 16 10 10 8 55

[Misclassification rate = 14.6 percent.

Table12 1 2
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 Predicted Hydrologic Zones'
Hydrologic

Zones 2 [3 14 5_ , _ __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 [7[-T ,]4 10 55__

Misclassification rate = 18.2 percent.
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Table 13

(•) Cross-Validation Results of Zone Membership Using Linear
Discrlmlnant Function Analysis

I I',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
So0.0007 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

11 4 4 0.0000 0.0202 0.9273
0.0526 0.0000

12 5 5 0.0000 O.OO0 0.2666
0.6341 0.0993

13 6 6 0.0000 0.0000 0.0026
0.0958 0.9016 S

14 3 3 0,1244 0.8703 0.0052
0.0000 0.0000

15 4 31 00012 05429 0.4534
0.0025 0.0000

16 3 3 0.0597 0.9245 0.0158 •
0.0000 0.00O0

17 4 4 00003 0,2747 0.717S
00075 0.0000

(Sheor I of 3)

Misclassified observaton.
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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 0.0806 0.9092 0.0103
0.0000 0.0000 0

19 4 4 0.0000 0.0017 0.8069
0.1909 0.0005

20 2 3t 0.1909 0.8079 0.001"i
0.0000 0.0000

21 3 3 0.0748 0.9138 0.0114
0.0000 0.0000

22 4 4 0.0000 0.0163 0.9242
0.0594 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 0.0000

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 31 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
O.1286 0.0002

30 6 5' 0.0000 0.0000 0.3649
0.6307 0.0044

31 2 2 08970 0.1030 0.0000
0.0000 0.0000

32 3 3 03105 0.6886 0.0009
0.0000 0.0000

33 4 4 0.0000 0 0202 0.9273
0.0526 0.0000

34 5 4' 00000 0.0003 0.6274
03664 0.0060

4 3' 0.0014 0.5719 0.4246
00021 0.0000

(Shet 2 o03)

_MIsclassihed observabon
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0 Table 13 (Concluded) ___

Posterior Probability of •
Membership In Zone

From TO 2 3
Observation Zone Zone 5 6 4

36 5 41 0.0000 0.0001 0.5378
0.4502 0.01 19

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.O00C

39 3 3 0.2436 0.7548 0.0016 •
0.0000 0.0000

40 4 4 0.0000 0.0002 0.5894
0.4057 0.0047

41 6 6 0.0000 0.0000 0.0000
0.0013 0.9987

42 2 2 0.9332 0.0668 0.0000
0.0000 0.0000

43 5 5 0.0000 0.0000 0.3085
0.6216 0.0699

44 6 6 0.0000 0.0000 0.0000
0.0013 0.9987

45 2 2 0.9503 0.0497 0.0000
0.0000 0.0000

46 3 4' 0,0001 0.1163 0.8743
0.0093 0.0000

47 6 6 0.O0V 0.0000 0.0000
0.0015 0.9985

48 2 2 0.8729 0.1271 00000
0.0000 00000

49 3 3 02144 0.7835 00020
00000 o0o000 5

50 4 4 00000 00020 08170
0 A806 0.0005

51 6 00000 0.0000 00000
0.0011 0 Q9•8

52 2 2 07969 02031 00000
00000 0.0000

54 4 51 u.,00D0 0.001'0 OA 753

07509 _ _00739 1

(shet 3 04 3)
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MEAN TREE FTI VS

6- HYDROLOGIC ZONE

5 -

4 0

FTI. ZONE
0

2 1 1
2 4 5 6

HYDROLOGIC ZONE

70

ZONE - -1.991 - 1.447(MEAN FTI)
6-

LiJ

00
N 5-

4w

CL

PRED.- OBS.

2 3 4 5 6
O8SERVED ZONE

Figure 1 . Mean tree FTI numbers plotted versus observed and predicted
hydorogic zones for all 55 sites

0

Regional Variation In Species FTI Numbers

Becaue the 17 tcs in this itudy occur toer a broad geogr~piic area, the
poasibility of regional diffetuntcs in 4.scics I.TI numbem was a cowcemn. To
tct for possible diffe•eces, the wcs ware grouped inlo three egio9s: Gulf 0
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Coast (sites 1, 2, 10, It, 12), Mississippi Valley (sites 3 through I , Atlan-
tic Coast (sites 13 through 17). 3)

A two-factor analysis of variance (ANOVA) was used to test , differences 0
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 differ 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
Missi'isippi 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, includirng stand maturity and localized disturbances.

Another two-factor ANOVA also was used to detenrine whether the pre-
dicted zone values generated were more accurate in one region or another. 0
The absolute value of the difference between the predicted and actual zones
was used ýs the dependent variable. There was neither an interaction (F =
1.44, p = 0.18). nor a main effect (F = 1.54, p = 0.22) involving region, thus
indicating that the hydrologic zones can be predicted with equal accuracy
among the specified regions.
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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 0
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 0
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 0
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. 0

Vegetation data resulting from this study related four vegetation strata and
three life forms occurring in 55 stands at ;7 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 (:1"1) system of weighted
averages based on importance values was developed, and 1T- numbers were
calculated for various life stages of each species identified in tlh study.

Three hundred and twelve species wcer identified for each of 4 strata in the
study including 74 tree species, 188 species of saplings and shrubs. 31 slecies
of woody vines, and 268 species of Iterbs and woody seedlings. ('omnparison
of tie Fri numbers with two other systems 'Hook 1984. R"ed 198,8) using
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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 arid explore the best method for using the .4
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 0
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 FTI numbers was only slightly less accurate at 82 percent. All
misclassific.tions 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.

The accuracy of these predictions may be somewhat inflated, because
hydrologic zone was a parameter used to derive species FT1 numbers. *

There were no regional (Gulf Coast, Lower Mississippi Valley. and Atlantic
Coast) differences in the accuracy of the weighted averaging and predicted
values. Therefore, a single Ff1 number calculated for each species can be
used to predict zones for the enlire study area.

The implication of this study is that the calculated FTI numbers can be
used to estimate hydrologic regimes in bottomland fore,,t systems of the south-
c:asteni 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 modWification of the method using
saplings and seedlings may prove to be more reliable.

Techniques used in this stud\ to develop I-'1 numbers in the southeastem
United Stutes umay be 'Applicahle to regions of the country tdau have similar
types of rivenne for•,s systems.
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Appendix A
Site Descriptions and Map
Locations
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0

0 Neches River (Sites I and 2)

Location (Neches River Basin)

(k) These sites are located in the National Big Thicket Preserve, Jack Gore
Baygall unit, 6.4 km north of Evadale in Jasper County, Texas. Reference
U.S. Geological Survey (USGS) map, Silsbee, Texas, N3015-W9400/15, 1955.

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. 0

General vegetation

Plant communities range from Taxodium distichum-Nyssa aquatica in deep
sloughs to Quercus alba-Pinus taeda and Fagus grandifolia on the nearby
ridges. Intermediate communities consist of Quercus lyrata, Carya aquatica,
Quercus michauxii, Liquidambar styraciflua, Ulmus americana, and Carpinus
caroliniana.

Soils and climate

Soils vary from the very poorly drained Angelina series in sloughs to the
moderately well-drained Spruger series on ridges. Other soil 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 0
to reliably delineate because of its position on the slope of the floodplain
terrace.
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Figure Al. Neches River (sites 1 and 2)
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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-Taxodiwn distichum commu- S
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 cm, and the aver- 0
age growing season is 213 days.

Delineated zones

Zones 2 through 6 were delineated for study at this site. 0
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Ouachita River (Sites 4 and 5)

Location (Ouachlta River Basin)

•) These sites are located in the Fclsenthal National Wildlife Refuge, 8 km
west of Crossett and 0.8 km cast of Felsenthal, respectively, in Union County,
Arkansas. Reference USGS map, Felsenthal, Arkansas-Louisiana, N3300-
W9200/15, 1981. 0

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.

General vegetation 0

Plant communities range from a Taxodium distichum-Cephalanthus
occidentalis dominated community in lower areas to a nearly monotypic stand
of Pinus taeda in higher areas. Intermediate communities are dominated
Carya aquatica, Quercus lyrata. Diospyros virginiana, Quercus phellos. Quer-
cus nuttallii. and Liquidambar styraciflua.

Soils and climate

All encountered soils are in the Una series. Average annual rainfall is 0
140 cm. and the average growing season is 211 days.

Delineated zones

Only Zones 3 and 4 were delineated for both sites 4 and 5. lne 2 was not
used hbeiause the hydrology was not retlected by the gauge data. Zones 5 a3W
6 were not used because of major disturbawcts from reetut silW-icultural aJd
agricultural practices.
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Yazoo River (Site 6)

Location (Yazoo River Basin) 0

4r"
This site is located on the north side of the Yazoo River, 8 km west of the

U.S. Highway 61 bridge and 12.0 miles north of Vicksburg, Mississippi, in
Issaquena County. Reference USGS map, Long Lake, Mississippi-Louisiana,
N3222.5-W9052.5/7.5, 1962. 0

Hydrology data

Twenty years of hydrologic zone elevations were computed by analyzing 0
flow data from gauges on the Mississippi River at Vicksburg, Mississippi, on
the Ya7oo River 2.4 km east of the site, and at the Steele Bayou control struc-
ture imniediately adjacent to the study site.

General vegetation 0

Plant communities range from Quercus lyrata-Carya aquatica at lowest
elevations to a Liquidambar styraciflua-Ulmus americana-Celtis laevigata
association at the highest elevations. Other commonly occurring species
include Rex decidua, Carya illinoensis, and Cercis canadensis. * -

Soils and climate

Soils were determined to be in the Sharkey series. Average annual rainfall
is 127 cm. The average growing season is 221 days. 0

Oellneated 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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Big Black River (Site 7)
).t_

Location (Big Black River Basin) 0

The site is located on the south bank of the Big Black River adjacent to the
Fisher Ferry bridge on Fisher Ferry Road, 24 km south-southeast of Vicksburg,
Mississippi. The site is in Claiborne County, Mississippi. References USGS
map, name N3207.5-W9045/7.5, 1963.

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 Taxodiwn distichwn-Nyssa aquatica at lower
elevations to Liquidambar styraciflua-Celtis laevigata-Ulmus Wnericana at
higher elevations. Intermediate communities 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 higher elevations. Average annual rainfall for
this area is 132 cm. and the average growing season is 226 days.

Delineated zones

Zones 2. 3, and 4 were delineated for study. Zones 5 and 6 were not delin-
eated because of major vegetatitmi disturbance induced by silvicultural and
agricultural practices.
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L'Anguille River (Sites 8 and 9)

Location (L'Anguille River Basin)

Sites 8 and 9 are located on the west bank of L'Anguille River, 0.8 km east
and 7.2 km southeast, respectively, of Palestine in St. Francis County, Arkan-
sas. Reference USGS map, Marianna, Arkansas, N3445-W9045/15, 1957.

0

Hydrology data

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 Taxodiuwn distichum-Nyssa aquatica domi-
nated communities at the lowest elevations to a Carya tomentosa-Quercus
alba-Liquidambar styraciflua dominated association on adjacent ridges. Inter-
mediate communities are dominated by Quercus lyrata, Carya aquatica, Diu-
spyros virgiuana, Fraxunus pennsylvanica, and Ulmus americana. * O

Soils and climate

Soil series range from Zachary at lower elevations to Loring on adjacent
ridges. Average annual rainfall is 132 cm. and the average growing season is S
219 days.

Delineated zones

Zo7es 3 and 4 were delineated for site 8. Zo4es 3 and ( weit deftnated
for site 9, All other zns wee wnaceptable.
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Pearl River (Site 10)

Location (Pearl River Basin) 0

This site is located in the Pearl River State Wildlife Management Area,
8 km north of Slidell in St. Tammany Parish, Louisiana. Reference USGS
map Nicholson, Mississippi-Louisiana, N3022.5-W8937.5/7.5, 1955.

Hydrology data

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 0
the site is adjacent to the gauge.

General vegetation

Plant communities range from Taxodium distichum.Nyssa aquatica domi-
nated communities in sloughs to Liquidambar styraciflua-Quercus nigra domi-
nated communities on low ridges. Intermediate communities are dominated by
Quercus laurifolia, Acer drwnmondii, Fraxinus pennsylvanica, Carpinus carol-
iWiana, and ilex opaca.

Soils and climate

Soil series range from Rosebloom (depressional phase) in sloughs to
Prentiss on ridges 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 dlineated. Zone 5 could not be reliably delin- 0
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.

Hydrology data

Twenty years of hydrology data for site 11 were analyzed for a gauge
located 0.8 km south of Highway 20 bridge at the Neal Lumber Company
Landing. Hydrology data for site 12 were analyzed from data from a previous
study (Leitman et al. 1984).

General vegetation

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

0 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 Ochlochonce at higher
elevations. Soils series occurring at intermedi,,te elevations were (Thastain,
Enorce. Jena, and Chewacla. Average annual rainfall is 137 cm, and the aver-
age growing season is 267 days.

Delineated zones

Zones delineated for site I I were 2. 3. 4. and 5. Essentially all of Zom% 6
nas been developed for agriculture. Zones delineated for site 12 were 4. 5,

and 6. "Il hydrology of ZoAnes 2 and .1 1W bew i alterd by an extcnsive
network of beaver dams ald was not rd-iale.

0
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Ocmulgee River (Site 13)

Location (Ocmulgee River Basin) 0

I.•) 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 ('ity, Georgia, N3152.5-
W8237.5/7.5, 1971. e

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.

General vegetation

The plant communities range from Taxodium distichum-Nyssa aquatica
communities at the lowest elevations to a Carya tomentosa-Quercus alba-Pinus
glabra dominated association at the higher elevations. Intermediate communi-
ties consist of Planera aquatica, Quercus lyrata, Carya aquatica, Ulm=s amer-
icana. Uquidambar styracfflua. Quercus pheUos. Carpinus caroliniana. and *
Quercus nigra.

Soils and climate

The soil seris range from Bibb in the lowest areas to Riverview at the 0
highest elevations. The Chastain series occurs at intermediate elevations.
Average annual rainfall in this area is 117 cm. and the average growing season
is 232 days.

Designated zwnes 0

Zowes 21. 3. 4. and 6 *vet de:hiaI:d fr study. Zone- 5 was too lam)w to
pinovide reliable udata-
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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 I and the Altamaha River, 50 km north ,f Baxley in Toombs
County, Georgia. Reference USGS map, Baxley NE, Georgia, N3152.5-
W8215r/.5, 197C 0

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 range from Taxodium distichum-Nyssa aquatica at
lowest elevations to a Juniperus virginiana-Quercus stellata-Carya tomentosa-
Pinus taeda community at highest elevations. Intermediate communities are
dominated by Fraxinus pennsylvanica, Quercus michauxii, Quercus phellos,
and Carpinus caroliniana. * *

Soils and climate

S, ', range from the Osier series in lowest elevations to the Riverview
series at highest elevations. TPe Chewacla series occurs at intermediate eleva- 0
tions Average annual rainfall is 117 cm, and the average growing season is
232 days.

Deslgntbied 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.

A
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Edisto River (Site 15) 0
Location (Edisto River Basin) 0

This site is in Givhans Ferry State Park, north and west of South Carolina
Highway 61 bridge, 4.8 km west of Givhans in Colleton County, South
Carolina. Reference USGS map, Maple Cane Swamp, South Carolina, N3300-
W8022.5i7.5, 1979. 0

Hydrology data

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 0
necessary at this site.

General vegetation

Plant communities range from Taxodium distichum-Nyssa aquatica-
Fraxinus carowiniana at lowest elevations to a Pinus taeda-Quercus virginiana-
Quercus nigra dominated community at highest elevation. Species in
communities at intermediate elevations include Quercus lyrata, Quercus lauri-
folia, Planera aquatica, Liquidambar styraciflua, Quercus nigra, and Carpinus
caroliniana. 0 0

Soils and climate

Soil series range from Osier at lowest elevations to Chipley at highest ele-
vations. The Torhunta soil series occurs at intermediate elevations. Average
annual rainfall is 132 cm, and the average growing season is 213 days.

Delineated zones

Zones 2, 3, 4, and 6 were delineated, but Zone 5 was too narrow due to its
topographic position.
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Lynches River (Site 16)

Location (Lynches River Basin)

This site is located in Lynches River State Park, 1.6 km south of Effingham
in Florence County, South Carolina. Reference USGS map, Florence West,
South Carolina, N3400-W7945/15, 1940.

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.

General vegetation

Plant communities range from Taxodiwn distichum-Nyssa aquatica at the
lowest elevations to Quercua falcata-Quercus stellata-Carya tomentosa at
higher elevations. Species occurring in communities at intermediate elevations
include Quercus lyrata, Quercus laurifolia, Liquidambar styraciflua, and
Quercus phellos.

Soils 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. 0

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) 0

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.

Hydrology data

Twenty years of hydrology data were analyzed for a gauge on the bridge on
State Highway 9, 3.4 km southeast of Longs, South Carolina. No slope cor-
rection was necessary.

General vegetation

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

Soils and climate

Soils range from the very poorly drained Rutledge series at the lowest
elevations to the moderately well-drained Chipley series at highest elevation.
Soils at intermediate elevations include the Rembert and Leon series. Average
annual rainfall is 107 cm, and the average growing season is 248 days.

Delineated zones

Zones 2, 3, 4, and 6 were delineated for this site. Zone 5 was too narrow
to delineate because of its topographic position.
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Appendix B
Guide for Computer Program
for Analyzing Hydrologic Data

Introduction

Program development

ihe FORTRAN computer program was developed to streamline hydrologic
data manipulatLion for hydrologic zone boundary determinations.

Overview of program capabilities 0 0

The program defines the lower limits of four hydrologic zone boundaries,
enabling determination of five zones. Recognizing the inherent variability of
some input parameters, the program allows input of a range of parameters
values, thus yielding a range of boundary values. The program reads either 0
standard formatted U.S. Geological Survey (USGS) flow rate or Corps of
Engineers stage data.

Basis for Hydrologic Zone Delineation

Definitions

Hydrologic zones. The program assumes the following defiitwions for
hydrologic zone bowularies:

0

7•on.~D lefinition

2 Soil inundated or saturated wt average greater than 75 percent
of the growing season.

3 Soil inundated or saturated mo average between 75 and 25 per-
cent of the growing scasmo.
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ZonSe 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
by the adjacent stream water surface.

Saturation. A soil is saturated when it will no longer absorb water without S
losing an equal amount.

Growing season. The growing season is defined as the average frostfree
period. It is the period between the last average occurrence of 320 F in the
spring, and the first average occurrence of 321 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 0 *

20 years as input. Hencetbrth. 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(IU), where I is an index
designating year. and J designated the Julian date. For example. R.(3.3)
designated the flow rate of January 3 of the third year of data and FL(3.33) 0
designated February 2 of the third year. Two matrices. K5GS(I) and kirzGS(I).
were created that contained Julian dates of the wegitning and end of the grow-
ing seasoi in each year I. Thiese dates varied x'cause of leap years.

The program then created two more matrices: FLGS(I.J) and NIXS(I), 0
F.GS(IJ. contained flow rates in year 1, on date J fronm the beginning of the
growing season. For example. FLUS(2.3) designated the flow rate ont the thirl
day of the growing sea.on in dte second year of data. NDGS(I) is the number
of days in the growing season of tde year. Again, the number of days
vaned because of leap ye'ls.

Computation of Days Inundated

Computation of days inundated at a given flow rate pr:coedcd as tfolow".c

a. Growing seasoan flow rates for die entire entered record were ranked
from highws to lowest. l1tis 1rvodure was acrompnishcd by

B2 Agpo"%x 0 Gutd. 1w Ar~ayz~tV Mydw44g Data



transferring all data in the FLOS(li) matrix into a single subscripted
matrix RANK(K), and then the program ranked the data in RANK
using a bubble sorting routine. RANK(l) represented the greatest flow
rate for the entire record. RANK(NQ) was the lowest flow rate. where
NQ was the total number of growing season flow rates in the entire 4

4• record.

b. The number of days a given flow rate was exceeded (i.e., effecting
inundation above that flow rate) within the growing season record was
equal to the flow rate's ranking. A flow rate in RANK(l0) was
equalled or exceeded 10 times within the historic record and corre-
sponded to 10 days of inundation.

Computation of Days Saturated 0

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.e., during inundation). the bucket
filled at a rate PKW finches/hour).

c. When inundation ceased. the bucket drained at a rate PKD
inchlesdhour).

d. DEVAPR inches of water Aere lost dailý out the top of the bucket h-
evapotranspiration.

e. When the bucket wa, partial.% full (i.e., not empty or overtopped by
inundation). a da) of sauraution was counted.

Inpats. 1"1 following inputs were requircd for computing daysk ot

a. i-Kt) rate of P['rvolation ot water thnluig! the mti columnn. wXhich was
"estimated frmnt sold ckivvrýaton skivic county soil sun.rvcy.

6 PKW : rate at 1A11ch 1uUlklathi' r, sts t11e Csoil 1:0W 10 full Qaturatiom
t inetshour) ONotc. Mt iA dt.,ft+rrnt fraon PKD -Aten 6th under-v-
inc 5(41 imte? wti eNNN (#o O'Man t he uplier sod htalvr Me -n lAo~l) Ad
wel at the" pwer"trdallt rate tif thr uipe'r h•.ar. but wwuld drain at the
(g+rmealklbd rate Iff thMir Ue drhing wum lt'r).

,c 1)SZ = crtnical depth o the ,saturated tonc, which ,a thk: dqpth of S
weltlnd plant rotx ,olc it) in. or 26.4 cmi.

App•r~ji 6 Gue f AnaiN •* 4 V4 Data 8 •3



0

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

Discussion. This model has no pretense of absolute accuracy; it does not
4t, include rainfall, contributions of water from upslope drainage, residual soil 4

moisture held by soil after gravity drainage, and possibly other sources of
water.

Program algorithm, for a "fixed" flow rate. The following describes the
program algorithm for a "fixed" flow rate (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 6
described above to find the depth of water in the root ztorie at the start
of the growing season. A flow rate in the record greater than the
"fixed" flow rate filled the "bucket," while a lesser flow rate drained 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 0 0
"fixed" flow rate.

d. A flowchart showing program logic for computation of days saturated

is provided in Figure B I.

Computation of Frequency of Inundation

Frequency of inundation was not uwed ia defining hydrologic ionc bound-
aries. However, it was used for discussion purposes.

Fnmquewicy of inundafion for a given flow rate was dcter•ined by:

a. Counting the numexr of growing seasons in the historic record during
which the flow rate for a particular hydrologic Aonc was ex•,tA.'d at
leas once for a mi'wiuum of .. ven days-

b. Dividing the total iunbex of years in the record into 'a.' and jultiply.
ing by 100.

For exanmoc. A flow rate of 20.000 cubic foet per secmutl (560 mezer. per
second) is xceeded in oN.- two growing seasons of a 20-year recori. 'luIs
flow rae has a frequenuc of iunda, tion of 2120 x 100 - 10 parciwt.

84 Ao• ••• 8 Om • to Aauy-~t'g D au



0Computation of Parameters In Tabular Output

Tabular output appeared as follows:

, (1) (2) (3) (4) (5) (6) (7)
Days Duration

Days Freq Saturated Saturated
Boundary Inun- Duration Inun- Days Plue Days and
Flowrate Dated Inundated Dated Saturated Inundated Inundated 0

38852. 33. 4.3 100.0 5. 38. 5.0

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

a. Column 3 - Duration inundated _. days inundated 1.
total growing season

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

c. Column 7- 0

Duration saturated days inundated +
and inundated days saturated

total growing season days

• o •• ••,• €•;o,•B5

* 0 ••••@
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Example Summary Table of .Boundary Flowrates

Zone V Zone IV Zone III Zone II

155. 144. 128. 63.

NSMGS= 3 NSDGS= 3 NEMGS=I I NEDGS= I I PK'.,=.90000 PKD-=.90000
CDSZ=10.0 DEVAP=.200

Days Duration
Days Freq Saturated Saturated

Boundary Inun- Duration Inun- Days Plus Days and
Flowrate Dated Inundated Dated Saturated Inundated Inundated

155. 22. 4.3 100.0 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 1i. 386. 76.0

0

0

0

0

0

000000 0 0 0 0 0



Appendix C
Hydrograph for Steele Bayou
(Site 3)
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Appendix D
Importance Values for Species
by Zone and Vegetation Layer
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Table DI )
Importance Values for Species Occurring at Site 1, Arranged by Zone and
Vegetation Layer

Percent Percent Percent
Relative Relative Relative Importance

SDeciesI Frequency Density Dominance Value

Zone 2

Trees
Taxodium discichum 31.8 44.0 42.2 118.0
)Nyssa aquatica 31.8 16.7 49.2 97.8
Planera aquatlca 18.2 31.8 7.3 57.3
Fraxlnus carolinlana 13.6 6.0 0.9 20.5 0
Cephalanthus occidentails _4,_6 1,5 . 6.4

100.0 100.0 100.0 300.0

Saplings and Shrubs
Planera aquatica 45.4 47.0 49.7 142.1
Cephalanthus occldentalls 27.3 29.4 24.1 80.8
Fraxinus carolinlana 18.2 17.7 19.7 55.6 0
Taxoduma distici=u ý9 1 5,9 6. SLý

100.0 100.0 100.0 300.0

Wooey Vines

None present

0 !oerbs and Woody Seedlings * S
Styrax americana 33.3 .. 33.4 66.7

Planera aquatica 33.4 -- 33.3 66.7

Cephalanthus occidentalis 33A ""3_•3 66.6
100.0 100.0 200.0

?.oie. 3

Quercus lyrato 17.8 13.6 25.-6 57.0
Quercus latrwiolla 8.9 6.8 25. 40. $

Carya aquacica 1. 9.1 Is- 19.0
Diespyros virgfliana 11, 18.1 5,6 35.6
Fraxi•:us Carol inian4 14.I 1 5.9 3.9 14.6

plwnera dqtfrica 11. 11.4 5.1 16.2

Aer druxtdd 5.9 9.1 10 0 2S 0

(SA2W, I of 5

N FII i etn *wc c4;m"W bt OUnb not 4wOod by L4• •
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Percent Percent Percent
Relative Relative Relative Importance

Svecigs Freguency Dest Dominance Valu

Liquidambar styraclflua 2.9 2.3 3.2 8.4
Gledirsia aquarica 29 23025

100.0 100.0 100.0 300.0

Saolints aind Shrubs
Acer drummondil 9.1 29.1 21.1 59.3
flex decldua 12.1 16.9 21.1 50.1
Pla~nera aquat~ica 15.2 12.3 14.7 42.2
Taxodium dlsrichum 18.3 10.8 10.6 39.7
Fraxinus carollniana 12.1 12.3 13.2 37.6
Cephaianthus occidental is 12.1 6.2 8.1 26.4
Styrax americana 12.1 7.7 6.0 25.8
Crataegus virldis 6.0 3.1 3.1 12.2
Carpinus carollulana 3.0 ...L 1. 216

100.0 100.0 100.0 300.0

Woody Vines
Brunnichia clrrhosa 106.6 33.3 36.9 36.4
Vitis palwmira 33.3 26.3 36.4 96.5
Ampelopsis arborea 25.0 21.0 17.0 63.0
Smialax roeundifolla 8 4 15.8 9,7 _339

100.0 100.0 100.0 300.0

* ~Herbs and Uoody Seedlings0
.Juselica ovara 26.7 42,4 69.1
Quercus laurifolia 18.4 27.5 45.9
?lasiera aquatic& 8.3 .. 4.6 12.9
Fraxinus carollniana 10.3 .. 2.4 12.7
Brunnichia elzrhasa 4.1 .8-3 12.4
Diodla virginiana 6.1 4.1 10.,
Csrvya squarica 6.1 .. 4.1 10.2
Saururus cerrntus 2.0 .. 3.0 5.0
Virs palmata 2.0 . 0 4 2.4,
U1mus Americalla 2.0 .. 0, 2.
Sm~l)x hwalteri 7.0 .. 04k 2.4
smilla sp 2.0 0 4k 2.CA
Crafapgtts virlids 2,0 . 0,(A 1A
(~rox sp. 7,ý0 .. 04 74
Appolopsis 4'r-hrP 2( a . 0.44 2.4k
Acalypha graclious 1.0 .. 0.4 7 4

400.0 M(3 0 700

Ciarp*atus ed~~o" 37.1 WA. 21.1 0.

*p4 0 0~u~ 0ak W 0 S D3



H Tale l (ontinued) ________________I
Percent Percent Percent

Relative Relative Relative Importance
species Freauencvy _Vnsi Dominance Value

Liquidambar sryraciflua 14.8 19.2 35.8 69.8
Ulmrus americane 11.1 5.8 5.8 22.7
Quercus michauxii 3.7 1.9 12.1 17.7
Quercus laurifolia 3.? 1.9 10.3 15.9
Diospyros '/irglnlana 7.4 5.8 1.8 15.0
ZMyssa sylvatlca 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 3.7L -382. .

100.0 100.0 100.0 300.0

Saplinas and Shrubs
flex decidua 38.8 63.1 64.8 166.7
Carpinus caroliunana 37.7 21.7 22.6 72.0
Nyssa sylvarica 11.1 4.3 5.1 20.5
Sebaseiania fristicosa 5.6 4.3 1.4 11.3
Quercus lyrata 5.6 2.2 2.5 10.3
Cartaegus viridis 5.6 2.2 2.s 10.3
Nex Opaca 5.6 -...L-2 ....AA8

100.0 100.0 100.0 300.0

Vitis palmar.* 50.0 37 5 47.5 135.0
Toxizcodendron radicans 14-3 43 131.7 89.7
Biyrnola capreolara 14.3 9.1. 8.9 32.6

Berche--a scatideas 14.3 6 3 7.9 28.5

100 0 100 0 100.0 300.0

Iferks avid Voody Seedlijuw.s
oUSI~a Oaa 10.7 *.18.0 28."?

sipwia Cavroolaca 10.7 - 16.0 7.
Qu~ercus, lur~ifoji 5.8 9.s 15.1
mircheflla repeas 5.0 .9.6 14.6
Capinus Carolirk!ana 7.9 fa 6 121.6

Sradle-wis 5.0 .. 6.6 11.6 0
V asmerteams 7 2 .0.

Crzep~ v'rid~ 4t 3 . . 3 7.6
Viola sp. ) s I 1aV
Liquiksbar i Z 5. 0

Ariichj. sorpenfria . .. 55

2

L3.
D40
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Table 01 (Continued)36

Percen~t Percent Percent

Relative Relative Relative Importance
Species Freguency Density Domina~nce -- o~

Quercus lyrata 2.0 0.9 3.0
Aster lareriflorus 2.1 *.0.9 ý.o
Trachelospermum difforme 0.7 1.8 2.5
Justicla americans 0.7 1.8 2.5
Campsls radlcans 0.7 1.8 2.5
Quercus mlchauxil 1.4 0.6 2.0
Oxalls srrlcta 1.4 0.6 2.0
Ilex opaca 1.4 0.6 2.0
Eupatorum sp. 1.4 0.6 2.0
CeItis laevigat. 1.4 0.6 2.0
Ar~er rubrum 1.4 0.6 2.1)
J" .oionia gigancea 0.7 0.3 1.0
Soilax bona-nox 0.7 *.0.3 1.0
Sebastlania fruricosa 0 7 0.3 1.0
NYSS& aquaraca 0.7 0.3 1.0
flikonia scandens 0.7 0.3 1.0
Botryehium biernatum 0.7 0.3 1.0
Acalypha gracilens 0.7 0.3 1 0
Acer drummond.il - _10 I

100.0 100.0 200 0

Zone 6

0 Troes
Liquidambar sryraciflua 18.6 20.7 11.5 50.8
Carpinus caroliniana 18.6 20.1 3.4 42 7
Quorcus nigra 9.3 6.5 18.6 34.8
Quorcus fa1cara var. 9.3 6.9 14.1 30.5

pa.godifolla
OSC rva V Irg LaI afla 11.5 13.9 3 0 28.4
QuQrCUS phollos 4.7 3.4 19.3 2? 4
Pinus raeda .. 14 16 3 24 4
1Uex opaca 7 0 8 6 S.2 20 8
quorcus alb42 7.0 6.4 6.0 19.9
Vvssg Sytc 4 OveC 5 S 4
Motrau rub:-,$ 0

1000 DO0 100.0 100 a1

16~? C 400

upowulwo VAMSlo sawo"



Table DI (Concluded)

Percent t1Nen t enC Percent
Relative Reladve Relative Im~portance
Fre~auioncy D gjsi t y a flomin. Y VaLie

Cornus florlda 5.6 3. 3 4.1 13.0
Aralla spinosa 51 3,3 j...9 10.8

100.0 100.0 100.0 300.0

Woody Vines
Vitis rotwuidifolla 66.7 75.0 75.0 216.7
Signaniii capreoleCta _3 03 _LILZ-I8-

100,0 100.0 100.0 300 0

ttetn Wood.M24y Seed.liJ3p-A
Q-csnga11.8 27.3 45.1

SBignoniz capreolats 5.1 12.3 17.4

Carpiodnu o aroadicans . 41.

Parhnocis u quiqufod- 26 4 5 7.1

Smirclax repeun8rioi 3.8 -.. 1. 8.9

quercus phellos 3 8 1.0 5.7
ichanchelium c(amutarum 3.8 1. ~ 5.7

he oac ~3.8 1.*9 5.7
Vat±S spi.&:. Q -5.2

Rubus sp. 1.3 .. 3.9 5.2
11ex vorarorla.5 * 3.9 5.2

C~arex sp 3.9 5.2

Vibur~num den2 ru 1 3 3.9

Osr'ya V~rgint~laa 2 61.3 3.9

h op!ismous hirrellus -61.3 3.9
Serchemia scandeas i 1.3
Vd1ecjnitm ez 3. 3i 0 6 9

~'21blds 130.6 '

Quarcus f 1 3 0.6 1 9

qurcus iib4131

10. 0

060



Table D2
Importance Values for Species Occurring at Site 2, Arranged by Zone and
Vegetation Layer

Percent Percent Percent
Relative Relative Relative Importance

species Fregouency Density Pninance Value

Zone 2

Trees
Nyssa aquatica 36.0 30.9 73.4 140.3

Taxodlum distichum 28.0 41.9 21.9 91.8

planera aquateca 20.0 20.0 3.8 43.8

Fraxinus carol inla~na 8.0 3.6 0.5 12.1

Cephalanchus occidentalis 8.0 3,6~ 0,4~ 12.0
100.0 100.0 100.0 300.0

S-gations and Shrubs
Pianera aquatica 44.4 54.5 38.4 137.3

Cephalanthus occPdentalis 33.3 27.3 34.2 94.8

Fraxinus caroliniana 22.3 1a 3tv 67.9
100.0 100.0 100.0 300.0

Woody Vines
None present

Herbs and Woody Seedlin Fs

None present* *

zone2

Trees
Acer drumwndii 13.8 30.9 23.9 68.6

Fraxinus carolinlana 20.? 21.8 8.0 50.5

Quercus laur-Ifolia 10.3 901 28.4 47.8

Quercus lyrata 17.3 12./ 17.5 5/.5

Taxodium distichum 13.8 10.9 2.5 27.2

Carya aquatica 10.3 5.5 10.3 26.1

Liquidanibar styraciflua 6.9 3.6 8.6 19.A

Planera aquatlca 20. _0L 9__8 43.8

100.0 100.(0 100.0 300,0

Saplinys and Shrbs
Fraxinus caroliniana 25,9 35 S 40 S 101.9

Acer druwwondii 19.3 )21.1 6S.1

Styrax americana 12.9 16.1 11 g 40.8

Cephalanthus occidentalis 12.9 7 S F, 29 8
Cornus toeinan 3. 2 8 67'9 4
7axodium disrichurn 12 9 4. 1 ? 19 11

Sapium sebiferum 6.5 .11 29.80

C:arya aquatica 32 11115

I00.0~(qh I0. of.O 50,

A n D ________m_____Valusfor__D7

Apedi ump nerVaues lyrta S7p3 12.!17,5D7

Taxoiu• istchum13.8 10. 2.5270



F Wbe_02 (Contir jeci)1

PlariatialcaPe~rcent Percent Percent

Relative Relative Relative Importance

_________ Density Dominance Value

100dy 1i0.0 100.0 300.0

Viris pabinata 375 33.3 402111.0
Campsls radicans 25.0 33,3 48.2 106.5
Ampelopsis arborea 35.0 22.3 9.8 57.1
Brunnichla cirrhosa _J2.5 11.1 1.8

100.0 100.0 100.0 300.0

Herbs and Woody Seedli-ngs
Quercus laurifolia 21.1 40.8 61.9
Justicia ovata 21.0 1.3.7 34.7
Saururus cernuus 8.1 -. 12.6 20.7
Lysimachla radica~ns 8.1 6.2 14.3
Quercus lyrata 8.1 -. 4.1 12.2
Smilax walteri 3.2 .. 6.6 9.8
Styra~x americana 4.8 .. 3.38.
B'-unnichia cirrhosa 4.8 3.3 8.1
Leei-sia sp. 1.6 .- 2,5 4.1
Ampolopsis arborea 1.6 .. 2.5 4.1

0Fraxinus carolinlana 3.2 0.8 4.0 *
t/ICIS palmata 1.6 0.4 2.0

To.,iicodendrorn rat?~cans 1.6 .- 0.4 2.0
Diadia virgin&iani 1.6 .. 0.4 2.0

Crataegus vizridis 1.6 .. 0,4 2.0
Cephalanrhus oceidontalis 1.6 . 0 4 2.0
Camtepsis radicains 1 6 .. .0

A~t.r ~p1.6 .. 0.4 2.0
Asclepias peretnius 1 6 .. 0 4 2.0
Acer 1, 9.1 0.4-.

100.0 100.0 200.0

T r tqs9
carpzntt,ý eroitijna 10 0 51 It1.6 24
LquiidMb' sra.'e~flu~ 30 a 11 :Sh 4 4.

Ok0.1ta *Ihsil 4 26 1 43ý9
?Myssxt svivek.4 9 22>5 12.0

U:I .10ICn 4 6 12IV

11ex 1 4 1 5.

CarYAgq1;e~ra0 4 5,

1.0'J 0 100 0 100.0 )00,0

2013)

D8 Apw% 0 wnw~vx( a. ;,? @1w )



=Table D2 (Continued) __________ _

Percent Percent Percent
Relative Relative Pelattve Irnpcrtanc,@

S~ecies Frgew _Pea-lý Dominance Value

SAp~linys and Shrubs
Carpinus caroliniana 49.9 61.8 64.9 116.6

Ilex decidua 38.9 34.0 32.4 105-3

Crataegus viridis 5.6 2.1 2.0 9.7

Sebastlania fruticosa 2.1...27 -0.7
100.0 100.0 100.0 3W.i.0

Woody Vin~es
Vicis paimata 32.2 19.3 24.9 76.4

Berchemia scandens 22.6 29.6 A8.8 71.0

Toxicodendron radicans 9.7 27.4 25.4 62.5

VIcIs rotundifolia 19.4 17.') k2.', 59A

Campsis radicans 9.7 4.5 5.0 129.2

COCCUlUS carolinus 3.2 1.1 1.6 5.9

100.0 100.0 100.0 300.0

Herbs and Woody Seedling-s
Berchemia scandens 15.2 -25.0 40.2

flitchella repens 8.2 *.13.8 22.0

Viris palmata 9.6 7.5 1.

Sebastiania fruricosa 4,2 -. 11.9 16.1

*Justicia Ovata 6.9 .. 8.9 15.8* *
Toxitcodendrc'a radicans 6.9 4. 4.4 11,3

Ulmus americana 5 6 1.7 7.3

SmIlax wvalteri 5.6 - ~ 1.7 3

Quercus laurifolia 5.0 12.7 7.3

Querev~s micha.uxii L.S - 3.1 5.9

Syssa sylveatioa 2.8 .. 3.1 S.9

Carpinus caoltiiarza 4.2 -. 1.3 5.5

Aster ýp. 4.2 .. 1.3 5.5
Vernotiia g Ig,311r a 1.4 *.2,7 4.1

Lys.iwachi-m ai~cans 1.4 2.7 4.1

D iodia virgit)Ifam 1.4 .. 2.7 4.1

Sigtton'a eaproolara 1.4 2.7 4.1

Liquiambilr St racIf IU41 2.8 .. 0.9 3.7

w~oia ourkeusis 1 4 .. 0.4 1.8
~ VIAJ~fl 14 . 0.4 1.8

?4e~ti qA iw~1.t ~ 4 . 0.14 1 , 1"

t~~'
1 ~1,4 0.4 1A8

100.0 IWO0 20.

US -t-

Os~rya vrganziua 24.9 4~6 .2 9.8 80.9

_ _ _ _ I tS

AWNWz 0lrvw.-mV.-m wtsof" D



* 0I
F Table D2 (Continued) ( )

Percent Percent Percent
Relative Relative Relative Importance

Species Fequenc Density Dominance Value

Fagus grandifolla 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
flex 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 14.1
Carya glabra 3.2 1.9 6.5 11.5
Quercus phellos 3.1 1. 5. 10.8

100.0 100.0 100.0 300.0

Saplings and Shrubs
Vaccinium elliottii 16.4 30.8 18.3 65.5
flex opaca 14.4 17.1 13.7 45.2
Ostyra vlrginiana 14.4 11.4 18.1 43.9
Ilex vomltoria 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
Liquldambar styracif!ua 4.1 2.3 1.0 7.4 *

SFagus 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 carol inlana 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 220 __. 0.6

T00.0 i00.0 100.0 300.0

Woody Vines
Vitis rortudifolia '1.4 77.8 81.0 230.2
Gelsomiai sempervi: ons 14.3 11.1 17.1 42.5
Sminlax 4-orun difol ia 1.3 -1u -. -1 27.k3

550.0 100.0 100.0 300.0

Horhs and Woody" Seedlintk
Hirchella repests 11A. -. 19.5 31.3
Que.Ccus ogra I-) -, . 15.7 29.,5
So lax puwalla .8 . 15.3 24.1
Sebastlalida tfl JrICOsa 5.9 ,. 9.0 141.Q
Chasrnrh"tum laxtial 5.9 .. 9,0 14,.9
Varex sp. 5,0 .. 4.4 9.4
Ostyra v r...n • a 6.8 ,. 2.0 8.8
"V"Ls und~iolia ,0 ".9 7.9

(ShD vof s•s

DIO Ajppencdx 0 Inpoulnoe VaJk" 1we Spowis



"[Table D2 (Concluded) .

Percent Percent Percent

Relative Relative Relative Importance

Species Freauencv .ni Dominance Value

Dichanthelium commutatum 4.0 2.6 6.6

flex vowitoria 2.0 - 4.5 6.5

Smilax rotundifolia 5.0 -- 1.4 6.4

Carya glabra 3.0 - 2.3 5.3

Diospyros virginiana 1.0 -- 1.8 2.8

Chasmanthium sessiliflorum 1.0 -. 1.8 2.8

Aralia spinosa 1.0 -- 1.8 2.8

Vaccinium arboreum 2.0 -- 0.6 2.6

Quercus phellos 2.0 -- 0.6 2.6 0
Callicarpa americana 2.0 -. 0.6 2.6

BIgnonia capreolata 2.0 -- 0.6 2.6

Acer rubrum 2.0 -- 0.6 2.6

Viburnum dentatum 1.0 -- 0.3 1.3

Sassafras albidum 1.0 -- 0.3 1.3

Toxicodendron radicans 1.0 -- 0.3 1.3

Prunus umbellata 1.0 - 0.3 1.3 0
Paspalum sp. 1.0 -- 0.3 1.3

Liquidambar styraciflua 1.0 - 0.3 1.3

Fagus grandifolia 1.0 -. 0.3 1.3

Crataegus marshalli 1.0 -- 0.3 1.3

Chionanthus virginicus 1.0 0.3 1.3

Aristolochia serpentaria 1.0 -03 103
* 100.0 100.0 200.0 * *

0

0

(Sht s of S)
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) Table D3

Importance Values for Species Occurring at Site 3, Arranged by Zone and
Vegetation Layer

Percent Percent Percent
Relative Relative Relative Importance

Svecies Frequency De•nsity Dominance Value

one 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 0L4 9.0 0

100.0 100.0 100.0 300.0

SaDlings and Shrubs
SalIx nlgra 62.6 88.3 93.2 244.1
Planera aquarlca 18.8 3.2 2.2 24.2
Foresrlera acuminata 6.2 6.5 3.9 16.6
Cephalanthus occidentalis 6.2 1.3 0.5 8.0
Taxodltum di[stichum 6.2 0.7 0.2 7.1

100.0 100.0 100.0 300.0

Woody ,ines
Ipomoea twrightii 46.1 75.5 73.6 195.2
Ipomoea larunosa 30.8 15.6 17.8 64.2

* Cardiospermum halicacabum 23.1 8,9 8.6 4_06 •
100.0 100.0 100.0 300.0

Herbs and Woody Setdlings
Forestiera acuminato 9.9 -- 19.1 29,0
Ipomoea wrightii 5.3 - 17.2 22.5
Cardiospermum halicacabvm 6.7 -- 11.5 18.2
Boehmeria cylindrica 9.3 7.5 16.8 0
Aster simplex 7.3 5.5 12.8
Cvparus eryrhrorbh.zos 5.3 6.0 11.3

Aiuararrhus rudis 5.3 6,0 11.3
Planera aquarica 6.7 2.6 9.3

A±-alypha rhomboidea 6.0 2.6 8.6

Ricclocarpus natans 5.3 2.1 7,4
Cephalanthus occidentalis 4,0 1.5 5.5 0
Campsis radicans 20 - 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 ý.8 2.8
Helothria pendula 2.0 0.8 2.8
Diodia virginian 2.0 0.8 2.8 S
Vitis palmara 0.7 1.6 2.3

Polygonu=• hydropiperoides 1.3 0.5 1,8

2 Appenwix D ImpoUnco Vaiuos for Spoci
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Table D3 (Continued)
*

Percent Percent Percent
Relative Relative Relative Importance

Species Frequency DQensity Dominancge Value

Justicia ovata 1.3 O.5 1.8

Echinodorus cordifolius 1.3 0.5 1.8 •
Commelina communls 1.3 .. 0.5 1.8

Taxodium distichum 0.7 0.3 1.0

Spermacoce glabra 0.7 0- 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

Hellotropium 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- 1.

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 44.5

S Quercus lyrata 17.3 8.6 18.0 43.9

Celtis laevigata 3.4 5.2 24.2 32.8 S
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 .__ 1 .__7 0, ,

100.0 100.0 100.0 300.0

Saplings and Shrubs
Acer negundo 29.2 40.6 45.4 115.2

Forestliera acuminata i.5.0 25.3 20.2 70.5

Fraxinus pennesylvanica 20.9 23.1 20.9 64.9

Celois laevigata 12.5 6.6 7.6 26.7

Carya aquatica 8.3 3.3 4.4 16.0

Ulmus americana - 4 ..IlA 1,5
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 39,0 67,8

Ampelopsis arboroa 20,0 17,5 14.5 52.0

Viris riparia 10.0 13.8 15.4 39.2

(Show 2 of 8)
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Table D3 (Continued) ]
Percent Percent Percent

"Relative Relative Relative Importance
Species - FreuencY Density Dominance Value

Brunnichla cirrhosa 10.0 6.2 2.7 18.9
Parthenocissus quinquefolia 5.0 2.5 1.2 8.7
Trachelospermum difforme 5 1,2 0.8 7.0

100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Forestlera acuminata 34.1 -- 34.4 68.5
Cocculus carolinus 17,0 21.6 38.6
Vitis riparia 10.6 -- 7.7 18.3 0
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 0
Ipomoea lacunosa 2.1 0.8 2.9
Celtis laevigata 2.1 -- 0.8 2.9
Amaranthus rudis 2.1 - 0.8 2.9
Acer rubrum -- 0,8 2.9

100.0 100.0 200.0

0 ~Zone 4

Trees
Quercus lvrara 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 aquatica 5.9 4,2 1.0 11.1
forus rubra 5.9 4,2 0.3 10.4
Fraxinus pennsylvanica 5 4.2 0,.1,

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
Ulanus americana 12.1 6.3 5.8 24.2
CelIls laevigata 12.1 6.3 5.6 24.0
Fraxinus per:;:sylvanica 12.1 4.8 6.0 22.9
Liquidambar styraciflua 6.1 2.4 2.0 10.5
Acer drununondti 6.1 1.6 1.6 9.3
Cornus drumoidi i 3.0 0,8 0,9 4.7
Quercus lyraca L0 18 _ 4 4

100.0 100.0 100.0 300.0

(She•t ofl )
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0 (Table D3 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Species Freuency Density Dominance Value

Woody Vines
Toxicodendron radicans 31.1 72.5 92.0 195.6 0
Cocculus carolinus 21.9 14.1 3.1 39.1
Trachelospermum difforme 12.5 4.8 0.7 18.0
Berchemia scandens 9.4 2.6 1.5 13.5
Ampelopsis arborea 6.3 2.2 0.9 9.4
Vitis rotundifolia 6.3 1.3 1.2 8.8
Brunnichia cirrhosa 6,3 1.7 0.3 8.3
Campsis radicans 3.1 0.4 0.2 3.7
Smilax rotundifolia 3.1 0.4 0.1 3.6

100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Toxicodendron radicans 29.8 -- 74.3 104.1
Coccuilus carolinus 14.9 - 9.2 24.1
Ampelopsis arborea 12.8 -- 6.0 18.8
Trachelospermum difforme 8.5 -- 2.1 10.6
BrurnIchia cirrhosa 8.5 2.1 10.6
I1ex decidua 4.3 1.1 5.4
Clematis virginiana 4.3 1.1 5.4
Celtis laevigata 4.3 -- 1.1 5.4
Vitis rorundifolia 2.1 -- 0.5 2.6

0 Ulmus americana 2.1 -- 0.5 2.6 •
Smilax rotundifolia 2.1 A - 0.5 2.6
Cephalanthus occidentalis 2.1 0.5 2.6
Campsis radicans 2.1 -- 0.5 2.6
Berchemia scandens 2.0 0,5 ".,

100.0 100.0 200.0

Zone 5

Trees
Liquidambar sryraciflua 31,7 34.5 68.5 134.7
Carya illinoensis 18.2 20.7 16.7 55.6
Celtis laevigata 18.2 20.7 4.9 43.8
Quercus shumardil 9.1 6,9 6.1 22.1
Quercus nigra 9.1 6.9 2.7 18.7
Ulmus americana 9.1 6.9 0.9 16.9
Acer negundo 4, 3,4 0.2 .8.2

100.0 100.0 100.0 300,0

Sap•ings and Shrubs
Cor•us drummondii 21.6 59.2 58.3 139.1
ZNex decidua 17.4 15.3 15.9 48.6
Celtis 1aevigata 15.2 6.4 7.2 28.8
U1lms americana 15.2 5.1 5.8 26.1
Acer negundo 6.5 6.4 6.0 18.9

(ShMtd 4oe)1
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(9 ~Table D3 (Continued)3

Percent Percent Percent
Relative Relative Relative Importance

52ecies Fregenc Densfity Dompinance Value

Cercis eanadensis 6.5 1.9 1.5 9.9

crataegus virldis 4.4 1.9 2.4 8.7
Fraxinus pennsylvanica 4.4 1.3 0.9 6.6

,Liquidambar styraciflua 4.4 1.3 0.7 6.4

Acer rubrum 2.2 0.6 1.0 3.8

Quercus shuwardil, . 0.6 0,33.1~
100.0 100.0 100.0 300.0

Wood~y Vines

Toxlcodendrofl radicans 29.7 82.5 89.6 201.8

Campsis radicans 18.5 3.4 1.6 23.5

3erchemia scandens 14.8 5.1 1.1 21.0
Vitis riparia 11.1 2.8 3.5 17.4

Vitis rotundifolia 11.1 1.7 0.9 13.7

F arthenocissus quinquefolia 7.4 2.8 1.8 12.0

Ampelopsis cordata 3.7 1.1 1.4 6.20
Brunnichia cirrhosa ý37 0, 0. .

100.0 100.0 100.0 300.0

Herbs and Woodly Seedlings
Toxicodendron radicans 11.7 -. 37.3 49.0

* *Viola floridaxza 7.1 -- 11.9 19.0
Berchemia scandens 4.5 -- 9.9 14.40

IUimus americana 8.4 -- 3.9 12.3

Ampelopsis arborea 3.8 -. 8.5 12.3
Celtis laevigata 6.5 -- 3.3 9.8

Acer negundo 4,5 -- 1.5 6.0

Parthenocissus quinquefolia 2.6 .3.1 5.7

*Campsis radicans 2.6 3.1 5.7

Viris roftt'rdifolia 3.8 - ~ 1.3 5.10

Ageratina altissima 3.8 3.1 5.7
Liquidambar styracifliua 3.3 .. 0.9 3.5
Cornus drugmondii 1.3 2. 7 4.0

Clematis viorna 2.6 0.9 3.5
Aster simplex 2,6 *.0.9 3.5

*Acalypha rhomboidea 2.6 *.0.9 3.5

Smilax rotundifolli 2.0 .0.6 2.60

Sanicula canadensis 2. .0.6 2.6
Oxalis stricta 2.0 .. 0.6 2.6

Gffuwcanadenoe 2.0 *.0.6 2.6

Boeluneria eyhindrica 2.0 -. 0,6 2.6

VItis SP, i.3 .. 0,4 1,7

*Quercus shurnardli 1.3 *.0.4 1.7

Polygonum vlrginianum I2 , , 0.4 1.76

Zlex decidua 111 0.4 1.7

Euparorlum serotinun 1.3 .. 04 1.1'
Srwuilckhla clrrhosa 1.3 0,4 1.7

(Sh.. S o 8
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STable D3 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Species Freouency Density Dominance Value

Vitis riparIa 0.7 -- 0.2 0.9

Vernonia glgantea 0.7 -- 0.2 0.9 0

Unknown 0.7 - 0.2 0.9

Trachelospermum difforme 0.7 0- 0.2 0.9
Rubus trivIalls 0.7 0- 0.2 0.9
Quercus pheilos 0.7 -. 0.2 0.9

Quercus nigra 0.7 0- 0.2 0.9
Dichanthelium commuratum 0.7 - - 0.2 0.9

Mikania scandens 0.7 -- 0.2 0.9
Platanthera flava 0.7 -. 0.2 0.9
Fraxinus permsylvanica 0.7 0 - 0.2 0.9
Forestiera acuminata 0.7 - - 0.2 0.9
Clematis vlrginiana 0.7 -- 0.2 0.9
Carex sp. 0.7 0- 0.2 0.9
Aster sp. 0.7 0.2 0.9

100.0 100.0 200.0 0

Zone 6

Trees
Sassafras albidum 33.3 45,4 36.6 115.3
Acer negundo 14.3 15.2 22.0 51.5
Liquidambar styraciflua 19.0 18.2 3.2 40.4

* W 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

pagodifol ia
Carya 11i noensis 4,8 3_...0 5,7 13.5

100.0 100.0 100.0 300.0 0

Saplings and Shrubs

Acer negundo 10.5 43.3 36.2 90,0
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
1lex decidua 7.5 5.4 6,4 19.3
Cercis canadensis 7.5 3.8 5.2 16.5
Aralla spinosa 7.5 4,2 4.6 16.3
Callicarpa americana 6.0 2.7 2.2 10.9

Quercus fa4'ara var. 6.0 1.5 2.0 9.5

pagodifol ia
Celtis lavvigara 4.5 1.S 1.8 7.8
Diospyros virgir•iana 3,0 0.8 1. 5.0 •
Fraxinus pennsyvlvanica I.5 1.1 0.8 3.4
Mortis rubra 1.5 0.4 1.0 2.9
Cornus drumamidli 1.5 0.4 0.6 2.5

(ShW 4 of 0)
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[Table D3 (Continued) Q

Percent Percent Percent
Relative Relative Relative Importance

Quercus nigra 1.5 0.4 0.4 2.3

*Ulmus crasslfol La 1.5.j OA 0. .

100.0 100.0 100.0 300.0

Woody Vines
Toxicodendron radicans 26.5 69.2 71.7 167.4
Viris rocundifol.La 26.5 13.6 12.7 52.8
Vitis rlparla 26.5 8.0 11.5 46.0

*Parthenocissus 4-inquefolla 14.7 8.4 3.8 26.90
Cocculus carollnus 2.9 0.4 0.2 3.5
Camps is radicans 2.9..L 0,40.13.

100.0 100.0 100.0 300.0

Herbs and Woody Seedlinyss
Toxicodendron radicans 8.9 -- 30.4 39.3

*Sanicula canadensis 9.4 -18.6 28.00
Agerarina altissima 9.9 *.13.8 23.7
Viola floridana 9.4 *.7.9 17.3
Geum canadense 9.4 .- 6.1 15.5
Galium circaezans 6.8 -- 2.9 9.7

Vernonia gigantea 4.2 *.4.2 8.4
Polygonum virginianum 3.2 -- 2.6 5.8

* 0Acer negundo 3.2 *.2.2 5.4
Vitis rotundifolia 3.6 -- 1.5 5.1
Platanthera flaVa 2.3 *.1.9 5.1
Parthenocissus quinquefolia 2.6 1.3 3.9
Ulmus americana 3.2 -. 0.5 3.7
Smallanthus uvedalla 2.2 .. 1.3 3.5
Oxalis stricta 2.2 o. .3 2.5

*Carya illinoensis 1.6 0.3 1.90
Smilax glauca I1.0 *.0.2 1.2
Rubus trivialis 1.0 .. 0.2 1.2
Quercus nigra 1.0 . ~ 0.2 1.2
Laccuca sp. 1.0 .- 0.2 '.2
Amrpelamus albidu's 1.0 -. 0.2 1.2
Corcis canadensis 1.0 0.2 1.2

*Campsis radicans 1.0 .. 0.2 1.20
Botrychium virginiwiiamk 1 .0 . 0.2 1.2
Aralia spinL'sa 1 0 o. .2 1.2
Ptivrolacca amricana 1.0 . 0.2 1.A

ViolIa sp. 0. .0.5 1.0
Corus odi ~0,5 .. 0.5 1 .0

hlirt.wdiffai'eo 0.5 0.1 0.6
SmilasX rorundifto1t 0.5 .. 0 1 0.60
Sambucus canadesisis 0.5 ~ .0.1 0.6

Ruu p-0.% . 0.1 0,6

Quorcus shza~rdl! .5 . 0.1 0.6

*D18
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Table D3 (Concluded)

4 Percent Percent Percent
Relative Relative Relative Importance

Svecies £gnc Density Dominance Value

ParIetarfa pensylvanlca 0.5 - - 0.1 0.6• GalIum aparine 0.5 - 0.1 0.6
Erigeron philadelphicus 0.5 -- 0.1 Or'
Elytraria carolinlensis 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

0 0* 0.... .. . ... rS-o



Table D4
* Importance Values for Species Occurring at Site 4, Arranged by Zone and

Vegetation LayerJ

Percent Percent Percent
Relative Relative Relative Importance

* Srecies Freqenc aqnsity Dminance -VYa1lue

Tirees
Carya aquatlca 33.3 29.1 59.6 122.0
Quercus lyrata 25.0 32.7 23.1 80.8

0 Diospyros vlrgilnana 25.0 14.6 5.7 45.3
Forcstiera acuminata 12.5 20.0 6.7 39.2
Gledlrsia aquatica 423.6 4,9 12,

100.0 100.0 100.0 300.0

SagtpisandShrubs
Forestlera acumlnaca 20.7 40.7 43.3 104.7

* Quercus lyrata 27.6 17.2 19.8 64.6
Diospyras virginiaxz3 17.2 12.5 13.8 43.5
Planera aquatica 13.8 15.6 10.4 39.8
Carya aqiuatica 6.9 6.2 7.1 20.2
Cephalanthus occidental is 10.4 6.2 3.3 19.9
Craeaegus viridis ).4! 1 . 7.3

100.0 100.0 100.0 300.0

*qd Vie
VICIs palmigra 53.4 35.0 52,8 141.2
Erunnichia cirrohosa 33.3 59.8 44 6 13k.7
Trachelospermum diiffcrme _J.3L3 __... 2 J U

100.0 100.0 100,0 300.0

Uetrb.9 and W~oody 5eedlivi~s
Quercus I1Yrdta 28 6 *.34.6 63.2-
BSruihig crrhosa 14 3 Z. 1 14 40.4
Panictim tigidulum 5 l 13.2 18.9
Planera aquarica 8.6 .. 6 3 141.9
Forescipra aeuizinara 10.0 .3 9 13 9
7r~chlopercum difforz* 9.6 1 741 0
Dwdi(fa rgus~flaft 7,1 9.9
Taxc~t=au disrichtu 5. 2

c~V Aqttadtv 4 1

Coh~alawus ocadnteal~s 2 91 4 0

V4 t0 -4,-

020 a~i
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~Table D4 (Continued) A)

Percent Percent Percent
Relative Relative Relative Importance

Stueces Freguency Desi~ Dominance Value

Zone 4

Trees
Quercus pheilos 16.7 16.3 33.3 66.3
Carya aquatica 16.7 18.6 22.5 57.8
Quercus lyrata 20.0 2 '7.8 8.9 56.7
Liquidambar styraciflua 13.3 11.7 23.3 48.3
Quercus nuttaiiii 20.0 16.3 10.8 47A1
Crataegus viridis 6.7 4.7 0.5 11.9 0
Dftospyros virginiana 3.3 2.3 0.4 6.0
Planera aqua tica 3 _ 2.3 0.3.L9

100.0 100.0 100.0 300.0

Saplings and Shrubs
Styrax americana 20.4 58.7 46.7 125.8
11ex decidua 18,2 15.6 24.0 57.8
Quercus iyrata 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
Cephalanchus occidentalls 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* 0
Quorcus phellos 2.3 1.6 1.1 5.0
Forestiera acumin.3ta 2.3 0.5 0,4 3.2

100.0 100.0 100.0 300.0

Woody Vin s
Vitis rlparia 22.5 24.6 34.6 81.9 0
Trachelospermum difform-s 20.0 33,1 1/ ?.
Ampelopsis arborea 15. 21 .6 16 Q S4. 4
Bercheinia scandens 1510 9.7 14 6 44.3
Campsis radicans 7.5 1,4 4A 15's
Vitis palmata 7.5 2.1 3.0 11.
Smilax bona-nox 5.0 1.4 0.9 7,A
Brunnichla cirrhosa 510 1, 4 0,6 1,

smilx gluca ,L-1 -1.
100,0 100.0 100.0 300.0

Harbs alld Wd pd~

Liqitidambar styraciflua 10.7 . 118740
Campsis radlesans 6,9 .. 14 1 .A
Styrax smrlcan4 8 1 .. 14.1 Z?.40
Ampelopsis arbore/J 4 le. ~ 119
Berchamia scandoeis 9.0 ~
Diocle. multiflora 4.8 6.. 119

AIpenix D tmpwoetw Vakwa Wa 0ws 21
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Table D4 (Concluded)

Percent Percent Percent t"

Relative Relative Relative Importance
Species Freauency ,lensitv Dinance Value

Trachelospermum difforme 6.2 -- 4.3 10.5
flex decidua 6.9 3.0 9.9 0
Vitls palmata 5.5 -- 4.0 9.5
Quercus phellos 4.8 -- 3.7 8.5

Brunnichia clrrhosa 5.5 -- 2.4 7.9
Quercus nuttalZiI 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 trivialls 1,4 -- 0.6 2.0

Planera aquarica 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 .03 1.0 5
Geum canadense 0.7 -- 0.3 1.0

Craraegus viridis 0,7 -- 0.3 1.0

Cocculus carolinus 0._7 -. 03 1
100.0 100.0 200.0

M2@
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Table D5
importance Values for Species Occurring at Site 5, Arranged by Zone and ()
Vegetat!on Layer i

Percent Percent Percent
Relative Relative Relative Importance

Species £tli'uenc_ Density Dominance Value

Zone-3

Trees
Carya aqua rica 45.0 54.4 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 0
Quercus phellos 5,0 2.3 0.6 7.9
D.iospyros virginiana 5.0 2.3 0.3 7.6

10.0 100.0 100.0 300.0

Saplings and Shrubs
Amorpha fruticosa 16.1 28.6 22.1 66.8
Cephalanthus occidentalis 13.2 15.5 14.3 43.0 0
Forestiera acuminata 11.8 12.6 16.14 40.8
Diospyros virginiana 13.2 10.9 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
I1ex decidua 5.9 3.6 2.3 11.8 0
Quercus phellos 4,4 2.7 3.5 10.6
Quercus lyrata 1i's 0,4 1.0 2.9

100.0 100.0 100.0 300.0

Woody Vines
Trachelospermum difforme 31.3 71.3 59.7 162.3
8ruumichin cirrhosa 31.3 13.1 17.5 61.9
Vitris pa.ma.a 24.9 13.6 16.7 55.2
Campsis radicans 9.4 1.6 4.7 15.7
8erchumia scandens .. __.L. _L4 •-A.2

100,0 100.0 100.0 300.0

Quercus Jvrata 11,7 .. 21.8 33.5 S
Artindlaria giganeoa 10 1 • 22.5 33.2
Ta'achperm dlffeormo, 11.7 .. 16.4 28,A
Brunflichia el'rhiosa 8.3 * 5.7 14.0
Amorpha fru~rleoa 1. .5.5 13.2
Carva aquatica 7 1 • 5,A 12.4
Foresc i. ~ra ruz•4t•1•, 10.6
tephalriuss oci deora1, 53 • • 3,? 9,0 •
flaner4a aqti aca 5 9 -- 1.9 7.8
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Table 05 (Continued) (

Percent Percent Percent
Relative Relative Relative Importance

Species Freouencv Density Dominance Value

Crataegus virldis 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 virginlana 0.6 - - 1.2 1.8
Quercus phellos 1.2 -- 0.4 1.6
Panicum rigidulum 12 - 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 strigiliosa 0.6 - 0.2 0.8
Liquidambar styraciflua 0.6 0- 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 W

Quercus nutralii 14.8 11i1 8.0 33.9
Carya aquatica 11.1 11.1 9.7 31.9
Taxodlum distichum 7.4 8.3 0.9 16.6
Bumelia lycioides 7.4 5.6 1.6 14.6
Craraegus virldis 7, 5, 0.5 13.5ý

100.0 100,0 100.0 300.0

Saplings and Shrubs
Forestlera acuminara 33.2 59.1 64.6 156.9
Planera aquarica 27.8 15,4 11.5 54.7
Diospyros virginlana 11.1 10.3 13.0 34.4
Crataegus viridis 11.1 5.1 5.1 21.3
Amorpha fruricosa 5.6 5.1 2.2 12.9
Taxodium distichum 5.6 2.5 2.5 10.6
Styrax americana 5.6 ... L 1.1 9JJ

100.0 100.0 100.0 300.0

Woody Vinoe
Vitis paie Jm(a 42.8 53.4 51.6 147,8
Vrtis ripariA 28.6 13.3 37.9 79.8
Brunnlchla cirrhosa 14.3 20.0 6.3 40.6
Trachelospermum ditforwoe 1.3 _3.3 4

100.0 100.0 100.0 300.0
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Table D5 (Concluded) I

Percent Percent Percent '"r
Relative Relative Relative Importance

SDecies Freguency Density Dominiance Value

Herbs and Woody Seedlings
Quercus phellos 21.7 37.6 59.3 0
Brunnichia cirrhosa 17.1 -- 14.6 31.7
Quercus nuttallil 10.3 -- 13.6 23.9
Arundinaria gigantea 9.3 - 6.3 15.5
Trachelospermum difforme 8.0 - 3.4 11.4
Vitis palmata 4.5 -- 4.4 8.9
Diodia virginlana 4,5 -- 1.9 6.4
Styrax americana 3.4 -- 1.4 4.8
Crataegus virldis 3.4 -- 1.4 4.8
Amorpha fruticosa 3.4 1.4 4.8
Vit1s riparia 1.1 -- 3.0 4.1
Planera aquatica 1.1 -3- .0 4.1
Cephalanthus occidentalis 1.1 - 3.0 4.1
Smilax rotundifolia 2.3 -- 1.0 3.3
Liquidambar styraciflua 2.3 -- 1.0 3.3

Trifollum sp. 1.1 -- 3,0 4.1
Lespedeza sp. 1.1 -- 0.5 1.6
I1ex decidua 1.1 -- 0.5 1.6
Carex joorii 1.1 *- 0.5 1.6
Boehmeria cylindrica 1.1 -- 0,5 1.6
Bidens frondosa . -- 0,5 1.6

100.0 100.0 200.0 * *

0 Imo m Vk v bf ,SMG D25
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Table D6
Importance Values for Species Occurring at Site 6, Arranged by Zone and 0

Vegetation Layer

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominance Value

Zone 3

Trees
Quercus lyrata 44.5 57.2 55.4 157.1
Carya aquatica 27.8 17.8 28.6 74.2
Forestiera acumlnata 11.1 10.7 1.5 23.3 •
Planera aquatica 11.1 10.7 1.0 22.8
Celtis laevigata 5 • 3.6 13,5 22.6

100.0 100.0 100.0 300.0

Saplings and Shrubs
Celtis laevigata 30.0 42.8 42.8 115.6
Fraxinus pennsylvanica 35.0 32.1 28.0 95.1 0
Forestiera acuminata 10.0 14.3 20.3 44.6
Taxodium distichum 10.0 5.4 4.5 19.9
Planera aquatica 5.0 1.8 2.4 9.2
flex decidua 5.0 1.8 1.0 7.8
Cephalanthus occidentalis 5,0 1.8 1.0 7.8

100.0 100.0 100.0 300.0

Woody Vines
Campsis radicans 27.1 49.4 50.8 127.3
Trachelospermum difforme 18,.9 18.5 14.3 51.7
Brunnichia cirrhosa 18.9 16.4 15.2 50.5
Ampelopsis arborea 13.5 6.2 8.2 27.9
Cocculus carolinus 10.8 6.8 7.2 24.8
Vitis riparia 5.4 1.3 1.0 7.7 •
Berchemia scandens 2.7 0.7 2.2 5.6
Toxicodendron radicans 2,L 0,7 ill,1.5

100.0 100.0 100.0 300.0

Herbs and Woody SeedlInws
Caripsis radlcans 11.7 -- 40,7 52,4
Clematis crispa 10.2 -- 11.8 22.0 0
Brunnichia cirrhosa 8.8 . 12.6 21,4
Boehmerla cylindricca 10.9 6.2 17.1
Ampelopsis arborea 6.6 -. 8.5 15.1

Virls rlparla 8.0 -- 7.0 15.0

Trachelosperiuum difforme 8.0 -- 4,6 12.6
Planora aquatica 8.8 1.9 10.7
Quercus lyrata 4.4 1.2 5 0
Leersia virginica 3.6 -- 0,5 4,1
Forestlera acuminata 3.6 0- 0.5 4,1
Coltds IdUvIatea 2,2 0- 0.9 3,1

(show I of 3)
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Table D6 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Densi-ty Dominance Value

Cocculus carolinus 1.5 .. 0.8 2.3

Asclepias perennlis 1.5 .. 0.8 2.3

Urtica chamaodryoides 1.5 0- 0.2 1.7
Toxicodendr'n radicans 1.5 - 0.2 1.7
Cephalanthus occidenralis 1.5 0.2 1.7
Bidens discoidea 0.5 0- 0.2 1.7
VItis ci,.erea 0.7 -- 0.7 1.4
Taxodium distlchum 0.7 0.1 0.8
Senecio glabelJ.us 0.7 0- 0.1 0.8
Fraxlnus pennsylvanica 0.7 , - 0.1 0.8
Carya aquatica 0.7 - 90.1 0.8
Bidens cernua 0.7 -- 01 8

100.0 100.0 200.0

Zone 4

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 il1inoensis 7.7 5.5 27.0 40.2

0 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
I1ex decidua 3 28 0,2 6.8

100.0 100.0 100.0 300.0

Saplings and Shrubs
Celtis laevigata 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
h1ex 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 lllinoensis 7.1 3.8 4.1 15.0

Acer rubrum 2.4 3.8 3.3 9.5
Cornus druminondl i 2.4 0.9 1.2 4.5

Quercus phellos 2.4 0.9 0,4 3.7
Cornus foemina _2j 9 O

100.0 100.0 100.0 300.0

Woody Vines
Parrhenocissus quinquefolia 15.6 44,7 36.8 97.1
Smilax rotundifolla 17.3 22.7 8.5 48.5

Toxicodendron radlcans 10.3 11.0 20.2 41.5

(She• 2 o18)
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Table D6 (Concluded) ()

Percent Percent Percent k)
Relative Relative Relative Importance

Species Freguency Density Dominance Value

Viris cinerea 10.3 4.8 15.1 30.2

Berchemia scandens 10.3 4.8 6.5 21.6

Smilax hispida 10.3 3.4 4.4 18.1

Ampelopsis arborea 8.7 2.4 4.5 15.6

Cocculus carollnus 6.9 2.4 2.3 11.6

Brunnlchla cirrhosa 5.2 1.4 0.6 7.2

Trachelospermum difforme 1.7 1.4 0.6 3.7

Smilax bona-nox 1.7 0.7 0.2 2.6

Campsis radicans 1i.7 0.3 0.3 2.3
100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Toxicodendron radicans 8.5 - 24.0 32.5

Smilax rotundifolla 18.3 -- 13,7 32.0

Parthenocissus quinquefolia 11.3 20.7 32.0

Urtica chamaedryoldes 11.3 - 14.3 25.6

Clematis crispa 14.2 -- 4.8 19.0

Rubus trivialis 4.2 -- 3.9 8.1

Cocculus carollnus 4.2 -" 3.9 8.1

Boehmeria cylindrica 4.2 -- 3.9 8.1

Brunnichla cirrhosa 2.8 -- 3.5 6.3

Senecio glabellus 4.2 -- 1.4 5.6 • .
Acalypha rhomboidea 4.2 -- 1.4 5,6

Aster simplex 2.8 -- 1.0 3.8

Ulmus americana 1.4 -- 0.5 1.9

Trachelospermum difforme 1.4 - 0.5 1.9

Smilax hisplda 1,4 -- 0.5 1.9

forus rubra 1.4 -- 0.5 1.9

Leersia virginica 1.4 0.5 1,9

flex decidua 1.4 -- 0.5 1.9

Celtis laevigara 1. ,0.5-9
100.0 100.0 200.0

D28
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Table D7 6
Importance Values for Species Occurring at Site 7, Arranged by Zone and
Vegetation Layer 0

(4r,(4•

Percent Percent Percent
Relative Relative Relative Importance

Species Frequency Density Dominance ,Value

Zone 2

Trees
Taxodium distichum 50.0 62.6 79.1 191.7
Nyssa aquatica 25.0 21.9 20.0 66.9
Pianera aquatica 10.0 6.2 0.4 16.6
Ulmus americana 5.0 3.1 0.2 8.3
Celtis laevigata 5.0 3.1 0.2 8.3
Forestiera acuminata 5. 3. 0.1 8.2

100.0 100.0 100.0 300.0

Saplings and Shrubs
Styrax americana 16.7 50.0 55.5 122.2
Cephalanthus occidentalis 33.3 25.0 20.4 78.7
Itea virginica 33.3 16.7 11.1 61.1
Taxodlum distichum 16.7 8.3 13.0 38.0

100.0 100.0 100.0 300,0

Woody Vines
Berchemia scandens 25.0 83.4 95.5 203.9 *
Brunnichia crrhosa 50.0 11.1 3.0 64.1
Campsis radicans 25.0 5.5 1.5 3,

100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Boehmeria cylindrica 14.4 -- 28.1 42.5
Onoclea sensibilis 3.8 -- 24.6 28.4
Taxodium distichum 17.2 -- 10.9 28.1
Planera aquatica 12.5 -- 4.2 16.7
Forestliera acuminata 12.5 -- 4.2 16.7
Nyssa aquatica 9A6 - 4.9 14.5
Cephalanchus occidentalis 3.8 -- 4.6 8,4
Brunnichia cirrhosa 3.8 3.0 6.8
Saururus cernuus 1.9 -- 4.0 5.9
Campsis radicans 2,9 -- 2.6 5.5
Ascleplas perennis 12.9 - 2.3 4.2
VItis vulpina 2.9 - 10 3.9

Leersia sp. 1.0 .- 2.0 3.0
Quercus lyrata 1.9 -- 0.6 2.5
Leersia virginlca 1,9 -- 0.6 2.5
Trladenum waltreri 1.0 -- 0.3 1,3
Trachelospermuiu difforwe 1.0 -- 0.3 1.3
Styrax americana 1.0 -- 0.3 1.3

(Sh..f1.)J
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Table D7 (Continued)

Ar) Percent Percent Percent
Relative Relative Relative Importance

Species Frequency Density Dominance Value

Smilax rotundlfolla 1.0 -- 0.3 1.3
Pluchea camphorata 1.0 -- 0.3 1.3
Nyssa sylvatica 1.0 -- 0.3 1.3
Carya aquatica 1.0 0.3 1.3
Berchemla scandens .. 0 - .3 1.3

100.0 100.0 200.0

Zone/3 0

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. 1.9 0,7 6.4

100.0 100.0 100.0 300.0

SaDlings 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_ 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 53 0,8 0,8

100.0 100.0 100.0 300.0

lHebs and Woody Seedlings
Leersia virglnica 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

Ap30 ench D Impowtw vauk 1w, Spems
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[Table D7 (Continued)

( Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominance Vau

Aster sp. 6.0 6.9 12.9
Saururus cernuus 4.4 - 8.5 12.9
Taxodium distichum 5.1 -* 3,6 8.7
Forestlera acuminata 5.1 2.5 7.6
Onoclea sensIbilis 3.7 -. 3.2 6.9
Lindernia dubla 3.7 -- 2.1 5.8
Cocculus carolLnus 2.9 -- 2.1 5.0
Justicia ovara 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
Lysimachia radicans 0.7 -- 1.3 2.0
Hibiscus laevis 0.7 -- 1.3 2.0
Celtis laevigaca 0.7 -- 1.3 2.0
Acer rubrum 1.5 .- 0.4 1.9
Spilanthes americana 0.7 - 0.2 0.9
Toxicodendron radicans 0.7 - 0.2 0.9SAsclepias 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 laevigata 39.2 48.7 6.5 94.4 0
Fraxinus pennsylvanica 13.0 7.7 10.6 31.3
Ulmus americana 13.0 1,7 1.2 21.9
Acer negundo 8.7 5,1 1.5 15.3
Acer saccharinum 4.3 2.6 3,6 -X1,15

100.0 100.0 100.0 300.0

SanlinRs and Slirubs
Celtis laevigata 52.5 82.0 86W0 220M5
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 O,8 7.6
Forestlea acuminata 5., 0.8 ,L6

100.0 100,0 100.0 300.0

(SheetSOf 5)
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[Table D7 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Species ,Freuency 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 dlfforme 17.3 11.1 4.3 32.7
Brunnichla 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 8.2 -- 9.7 17.9
Leersia virginica 7.7 - 11.5 19.2
Aster sp. 5.4 -- 13.1 18.5
Commelina virginica 5.8 -- 13.8 19.6
Srunnichia cirrhosa 5.4 7.8 13.2
Boehmeria cylindrica 6.7 - 6.2 12.9
Trachelospermum difforme 6.7 - 5.3 12.0
Toxicodendron radicans 5.4 -. 4.3 9.7

• Campsis radicans 3.4 6.1 9.5
Leersia sp. 4.8 -- 4.2 9.0
Smilax rotundifolia 5.4 - 3.1 8.5
Spermacoce glabra 4.4 1.7 6.1
Ampelopsis arborea 2.9 1.9 4.8
Vitis vulpina 2.9 -- 1.3 4.2
Planera aquarica 2.0 -- 1.7 3.7
Acer rubrum 2.9 -- 0.7 3.6
Viola sp. 2.0 0.5 2.5
Smilax hispida 1.5 -- 1.0 2.5
Cardiospermum halicacabum 1.5 - 1.0 2.5
Smilax bona-nox 1.5 - 0 4 1.9
Onoclea sensibilis 1.5 - 0. 1.9
Celtis iaevigata 1.5 0.4 1.9
Vitis riparia 1.0 -- 0.2 1.2
Pol ygonum hydropiperoides 1.0G 0 0.2 1.2
?ikania scandens 1.0 -- 0.2 1.2
Iva annua 1.0 .. 0.2 1.2
Passiflora luroa 0.5 -. 0.7 1L2
justicla ovata 0.5 -- 0.7 1.2
Brunnichia cirrhosa 0.5 0. 0.7 1.2

SUlmus amercana 0.5 .. 0.4
Taxodium distic.hum 0.5 -- 0.1 0.6
Solanum carolinense 1.5 -- O.1 0.6
Smllax Sauca 0.5 - 0. 0.6

(ShM• 4 of $)
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Table D7 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

Species Fregueney Densitg Dominsnce Value

Pluched camphorata 0.5 -- 0.1 0.6
* Helothria pendula 0.5 .. 0.1 0.6

Hatelea gonocarpa 0.5 -. 0.1 0.6
Cephalanthus occidentalls 0.5 0.1 0.6
Cayaponla qulnqueloba 0.5 0.1 0.6
Arlstolochla serpentarla 0.5 01 -- 0.6

100.0 100.0 200.0

App xD brom~o Vskw bt $Pecos
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S~Table D)8

Importance Values for Species Occurring at Site 8, Arranged by Zone and
fi Vegetation Layer

Percent Percent Percent

Relative Relative Relative Importance
Species Freguency Density Dominaince Vaue

Irees
Planera aquarica 21.8 29.7 10.2 61.7

* Quercus lyrata 13.0 16.7 31.0 60.7
Forestlera acuminata 13.0 19.0 5.3 37.3
Carya aquatica 15.2 9.5 9.1 33.8
Salix nlgra 8,7 4.8 19.3 32.8
Taxodlum distichum 10.9 7.1 9.9 27.9
Gleditsla aquatica 4.3 4.8 10.2 19.3
Fraxinus pennsylvanica 8.7 4.8 2.1 1ý. 6
Acer saccharinum 2.2 2.4 2.1 6.7
Ulmus americana 2.2 _I .Z 4,2

100.0 100,0 100.0 300.0

Saplings and Shrubs
Planera aquacaca 52.9 44.5 51.4 148.8
Forestiera acuminara 35.3 48.1 42.9 126.3

• O Fraxinus pewisylvanica 11.8 7.4 5.7 24. 9
100.0 100.0 100.0 300.0

Woody Vines
Campsis radicans 50.0 SO.0 69.2 169.2
Brumnichla cirrhosa -As ... 0,,2 10 2

100.0 100,0 100.0 300.0

•_erbs.and Moody Seedings 0
Foresrierra aCuinata 43.7 •2.9 76.6
Cophalanthus occidearalis 12.4 34 0 46.4

?I4:10ra aqtuaria 18.8 *.1-4. - 3.0

Srunnich eirrhosa is' s. 14 2 13.0

100.0 1030 4). 200.0

Quoretts l~rara I I - 14 4 Z3.1 60 A
17.aio., 31,0 A 10. t

4wýOf4t1 1. Q

c4rya jqj~qn 1A 6 Is 1 1

034
* 0
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Table D8 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

SecZies Freenc Densit Dominance Value

Zone 3

Trees 0
Quercus lyrata 28.5 39.6 26.4 94.5
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
Quercus palustris 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

Dlospyros vlrginiana 3.6 1.9 4.4 9.9
Gleditsia aquatica 3.6 -.19 2.6 8,1

100.0 100.0 100.0 300.0

Saplings and Shrubs
Forestiera acumlnata 50.0 50.0 70.0 170.0
Cephalanthus occidentalls - 0 30.0 130.0 S

100.0 100.0 100.0 300.0

Woody Vines
None present

Herbs and Woody Seedlinas
Leersia sp. 23.5 -- 65.1 88.6 0 0
Forestiera acuminata 20 7 6.5 27.2
Leersia virginica 5.6 ,. 10.2 15.8
Vitis paimata 9.7 -- 5.3 15.0
Planera aquatica 9.7 3,0 12.7
Asclepias perennis 5,6 1.7 7.

Ageratina altissi•a 4.2 1A3 5.5
Clematis crlspa 4A.2 1.3 5.5 0
Acalypha rhomboldea 2.8 1.3 4.1
Quercus lyrata 2.8 0.9 3.7
Carya aquatica 2.8 0.9 337
Brunnichia cirrhosa 2.8 0,9 3,7

Ulmus americana 1.4 .. 0.4 1,8
Parthenocissus quinquefolHa 1.4 •ý 0.4 1.8

Lysimachia radicans 1A, 0,- ( 1.8 0
Ampelopsis arborea -LA L 4 .1

100,0 100.0 200,0
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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 Import3u.e

Species Freuency Desity Dominance Value

Zone 6

Trees
Carya tomenrosa 38.4 45.5 36.3 120.2
Liquldambar 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 velurina 3.9 1.8 6.8 12.5
Fraxinus americana 3.9 1 8 2A ,7

100.0 100.0 100.0 300.0

Saplings and Shrubs
Carya Comencosa 22.3 38.2 42.2 102.7
Aralia spinosa 11.1 22.5 17.9 512.5
Cercis canadensis 15.7 10.3 9.7 35.7
Morus rubra 11.1 7.8 9.0 27.9
Coarus florida 9.0 4.4 4.8 18.2
Liquidambar styraciflua 4.4 3.5 4.6 12.5
UlwJs alara 4.4 3.5 3.2 11.1
Sassafras albidum 4.4 2.6 2.6 9.6
Quercus lyraca 2.2 0.9 1.1 4.2
Ulmas rubra 2.2 0.9 0.7 3.8
"Rhus glabra 2.2 0.9 0.7 3.8
Quercus velutina 2.2 0.9 0.7 3.8
Priuus serorina 2.2 0,9 0.7 3.8
isyssa sylvarica 2.2 0.9 0.7 3.8
Calhcarpa americans 2.2 0.9 0.7 3.8
Acer rubrum ~ --.2 &.U 0. __3,8

100,0 100..0 100.0 300.0

PFwhenoclssus 4;lnquefolia 37.5 64.0 73,3 174,8
Toxicodendror radicans 33,1 29.0 19.5 81.8
tirls ae.,valls 12,5 3 0 4,4 19,9
$0114X 6ia1eo 8.3 2 0 1,4 11.7

Smilax rowdjtfol.4a 4.2 1 0 0.7 5.9

100.0 100.0 100.0 300.0

T ~~~radicans 4s -. 16.1 20.9
C~rra tomftrs* 5 2 .12.1 17 Ž7
040led wilrilora 6,0 ,, 101 16.J

C7 ~ s~sschi h11fi ru* .2 . 7.9 13.1
parchosla iss quintqoto(lAa 6.0 .. 5.A 11,1
rCi0VS Cwmdentis 1,7 .. 6.8 10.5

DX8 Appw6a 0 kpw-.ww Va kiftW Spec"e
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[Table DO (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Sbecies Freauency Density Dominance Value

Aralia spinosa 1.9 -*6.1 8.0
Sabatla calyrcina 3.7 -*2.0 5.7
Callumn circaezans 3.3 -- 1.9 5.2
Vitis rotundlfolia 3.1 -- 1.6 4.7
Carex flaccidula 3.0 -- 1.0 4.0
Ampelopsis brevipedunculata 1.9 -2.0 3.9
Mortis rubra 1.1 -- 2.2 3.3
Desmodium glabellum 1.9 -- 1.3 3.2
Ageratina altitsslina 2.3 -- 0.7 3.0
Chasvaanthlwn laxum 0.8 -- 2.1 2.9
Vit.Ls aestivalls 1.5 -- 1.1 2.6
Lactucs flor.ldana 1.9 -- 1.3 3.2
Ulmus rubra 1.9 -- 0.6 2.5
Rubrus argutus 1.1 -- 1.0 2.1
Quercus phellos 1.5 0.5 2.0
Desmodium passifloruin 1.5 -- 0.5 2.0
Carex cephalophore 1.5 -- 2.1 2.9
Sambucus canadensis 0.8 OA0. 1.7
Elytraria carol ineznsis 0.8 .- 0.9 1.7
Campsis radicans 0.8 -- 0.9 1.7
Rubus occidentalis 1.1 -- 0.4 1.5
Ilex decidua 1.1 *-0.4 1.5
Crataegus sp. 1.1 -- 0.4 1.5
Acer rubrum 1. * 0.4 1.50
Smilax bona~nox 0.4 0.8 1.2
Quercus stellata 0.4 *-0.8 1.2
Vernonia gigantea 0.8 *.0.2 1.0
Smilax glauca 0.8 0.2 1.0
Rubus sp. 0.8 0.2 1.0
Quercus alba 0.8 0.2 1.0
Prunus serotina 0.8 -. 0.2 1.0O
Unknown 0.8 -. 0.2 1.0
Oxalls debilis 0.8 .- 0.2 1.0
Unknown 0.8 -. 0.2 1.0
Callum ap, 0.8 -- 0.2 1.0
Unknoum 0.8 *.0.2 1.0
Cornus flarid.a 0.8 .. 0.2 1.0
signonia caproolata 0,41 . 0.2 1.0
Viola triloba 0.4 .. 0.1 0.5
Viola papilionaco~a 0.4 01. 0.5
Viris palmard 0.4 .. l 0.10,
ulmus ampricalia 0.4 .- 0, 0.5
Tracholosperumum diffioro 0.4 0.1 0.5
Trepocarpus aeeehusav 0.4 .. 0.1 0.5
Sailax rorwaidifolia 0.4 .. 0. 0.5
Unknotni 0,4 .. 0.1 0.5
Sassafras albidum 0.4 .. 0.1 0.5

(Shwet Do1E)
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Table DO (Continued) j
0

Percent Percent Percent
Relative Relative Relative Importance

Species Frequency Density Dominance Value

Quercus palustrIs 3.6 2.1 11.7 17.4
Diospyros virginlana 3.6 2.1 0.3 60

100.0 100.0 100.0 300.0

Saplings and Shrubs
Ulmus americana 24.0 35.8 41.5 101.3
flex 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 13.5Quercus phellos 4.0 1.5 1.469

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 6
Vitis palmara 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 0
Trachelospermum difforme 15.1 i - 16.3 31.4
Viola papilionacea 12.3 - 15.1 27,4
Planera aquatica 11.0 4. 4.9 15.9
Leersla virginlca 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
hlex decidua 2.7 - 1.2 3.9
Diospyros virginiana 2.7 - 1.2 3.9
Carya aquatics 2.7 -. 1.2 3.9
Berchemia scaidens 2.7 L. 1.2 3.9
Vitis palmata 1,4 0.6 2.0
Taxodium disthchum 1.4 - 0.6 2.0
Smllax glauca 1.4 0.6 2.0 9
Quercus lyrats 1,4 - 0.6 2.0
Dioscorea quaternata 1,4 - 0.6 2.0
Crataegus virldLs 1.4 -- 0,6 2.0
Clemaeis crisps 1.4 0.6 2.0
Brunnlchia cirrhosa 7 -- . 39

100,0 100.0 200.0
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Table D9 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

Species Freauency Density Dominance Value

Rubus sp. 0.4 0.1 0.5
Quercus nigra 0.4 - - 0.1 0.5 0
Polygonum scandens 0.4 0.1 0.5
Paspalum sp. 0.4 - - 0.1. 0.5
Oxalls debllis 0.4 -- 0.1 0.5
Leersla vlrginica 0.4 -- 0.1 0.5
Leersla sp. 0.4 -- 0.1 0.5
Junlperus virglniana 0.4 - - 0.1 0.5
Galtum uniflorum 0.4 - 0.1 0.5 0
Gallum trifidum 0.4 - - 0.1 0.5
Unknown 0.4 -- 0.1 0.5
Gallum circaezans 0.4 -- 0.1 0.5
Eupatorium sp. 0.4 - 0.1 0.5
Elytrarla carolinensis 0.4 -- 0.1 0.5
Dioscorea quaternata 0.4 - - 0.1 0.5
Desmodlum sp. 0.4 - - 0.1 0.5 •
Desmodlum paniculatum 01.4 - - 0.1 0.5
Celtis laevigata 0.4 -- 0.1 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.. 0.5

100.0 100.0 200.0 0 0

(sow4of4)
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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 Freouency Density Dominance Value

Zone 2

Trees
Taxodium distichum 33.4 40.2 59.7 133.3
Ilex decldua 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 drummondll 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

Sa.Iinys and Shrubs
Styrax americana 25.6 32.8 31.6 90.0
flex decldua 23.0 26.7 31.8 81.5
flex amelanchler 10.3 20.0 16.9 47.2
Itea virginica 12.8 10.3 7.6 30.7

* Acer drummondli 12.8 4.2 4.3 21.3 *
Quercus lyrata 7.7 3.0 4.3 15.0
Cephalanthus occldentalis 2.6 1.8 2.1 6.5
Taxodium distichum 2.6 0.6 0.7 3.9
Carpinus caroliniana 2.6 0.6 0.70 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 125 10.0 I8 3.43

100.0 100.0 100.0 300.0

Herbs and Woody Seedlinj s
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

Cephalanuhus occidentalis 7.1 - 2,3 5.9
Viburnum dentatum 3.6 - 2.3 5.9

Taxodlum diseichum 3.6 - 2.3 5.9

Nyssa blflora 3,6 -- 2.3 5.9

Nyssa aquatieca 3.6 -- 2.3 5.9

(She 1 =019)
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Table D10 (Continued) 3 U
Percent Percent Percent

Relative Relative Relative Importance
Spees Freuency Density Dominance Value

11ex dec.Liza 3.6 -- 2.3 5.9
Forestlera acumLnata 3.6 2.3 5.9
Ageratina altisslma 3.6 -- 2.3 5.9 0
Campsls radlcans 3.6 -- 2.3 5.9
Carpinus caroliniana 3.6 2.3 5.9
Brunnlchla cirrhosa 3.6 -- 2.3 5.9
Acer ruhrum 3.6 2.3 5.9

100.0 100.0 200.0

Zone 3

Nys'.a biflora 41.6 61.0 48.8 151.4
Acer drummondii 33.3 20.8 35.8 89.9
Liquidamb.r styraciflua 4.2 3.9 9.4 17.5
Diospyros virginlana 4.2 6.5 3.6 14.3
Czrpinus 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

Saplllnps and Shrubs
Styrax americana 18.5 38.7 38.8 96.0

* Nyssa biflora 16.3 14.1 20.2 50.6 I
Acer drummondii 16.3 17.6 16.5 50.4
Arundinaria gigantea 9.2 4.4 3.0 16.6
Itaa virginica 2.3 7.1 3.8 13.2
Carpinus caroliniana 7.0 2.6 3.0 12.6
Tlex 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 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 laurifolla 2.3 1.7 1.7 5.7
Ulmus awericana 2.3 0.9 .2 4,3

100.0 100.0 100,0 300.0

Woody Vines
Vitis rorundifol1a 27.5 33.3 43,2 104.0
Toxlcodondron radicans 17.2 34.9 30,5 82.6
Berchemia scandeps 13.8 10.1 11.1 35.0
Ampelopsis arborea 13.8 8.7 6.3 28.8
Brunnichla clrrhosa 10.4 5,8 3.1 19.3
aignonia capreolata 6.9 2.9 3.2 13.0 0

(Sh..t 2 of0)
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Table DIO (Continued)

(4l( Percent Percent Percent
"Relative Relative Relative Importance

Species Freauency Densit Dominance Value

Smilax rotundifolla 6.9 2.9 0.5 10.3
Campsis radLcans 3.5 1,4 2.1 7.0

Herbs and Woody Seedlingl
Nyssa biflora 15.3 -- 16.1 31.4
Berchemia scandens 12.8 -- 14.5 27.3
Saururus cernuus 10.2 -- 13.2 23.4
Styrax americana 12.8 -- 7.1 19.9
Ampelopsis arborea 7.7 11.7 19.4
Toxicodendron radicans 5.1 -- 10.3 15.4
Itea virginfca 5.1 - 10.3 15.4
Lysimachia radicans 5.1 2.8 7.9
BIgnonia capreolata 5.1 2.8 7.9
Ilex decidua 2.6 -- 1.4 4.0
Campsis radicans 2.6 1.4 4.0
Carya aquatica 2.6 -- 1.4 4.0
Brunnichla cirrhosa 2.6 - 1.4 4.0
Bnehmeria cylindrica 2.6 -- 1.4 4.0
Aristolochia serpentaria 2.6 - - 1.4 4.0
Arundinaria gigantea 2.6 -- 1.4 4.0
Acer rubrum 2.6 - A 4.0

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 15.5 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
11ex decidua 3.1 1.9 0,4 5.4
Fraxinus pennsylvanica 3.1 1.9 0.2 5

100.0 100.0 100.0 300.0

Saplings and Shrubs
Carpinus carolinlana 14.0 23.9 28.7 66.6
Liquidambar styraclflua 1.0 22.4 21.6 58.0
Acer rubrum 12.4 22.1 20.7 55.2
Que-cus laurifolja 9,4 8.6 7.8 25.8
Quercus nigra 6.3 5.6 6.4 18.3
Cornus foomina 9.4 4,1 3,9 17.4 •
Nyssa sylvatica 9.4 3.7 3.0 16.1
Viburnum denuatum 1.6 2.6 2.0 6.2

(SD4)tmw V W
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Table DI 0 (Continued)

0
Percent Percent Percent

Relative Relative Relative Importance
"Species Frequency Density Dominance Value

Dlospyros virginlana 3.1 1.5 1.0 5.6
Fraxinus pennsylvanica 3.1 0.8 1.5 5.4 0
Ulmus americana 3.1 0.8 0.7 4.6
Ilex amelanchier 3.1 0.8 0.7 4.6
flex opaca 3.1 0.8 0.6 4.5
Magnolia grandlflora 1.6 0.4 0.3 2.3
Crataegus marshallil 1.6 0.4 0.3 2.3
Cephalanthus occidentalls 6 0.4 0 2.2

100.0 100.0 100.0 300.0 0

Woody Vines
BerchemLa scandens 34.4 24.7 41.0 100.1
Toxicodendron radicans 10.3 29.0 13.5 52.8
VItIs rotundifolia 17.3 13.0 16.3 46.6
Ampelopsis arborea 10.4 13.0 21.2 44.6
Campsis radlcans 10.4 10.1 4.7 25.2 0
Smilax rorundLfolia 10.4 7.2 2.7 20.3
Brunnichia cirrhosa 3.4 1.5 0.3 5.2Signonla carpreolata _3A4 1.5 0.3 5.2

100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Quercus laurifolia 11.9 -- 17.5 29.4 0

* Itea virginlca 6.7 -- 17.5 24.2
Mitchella repens 5.0 -- 15.1 20.1
Acer rubrum 10.2 - 9.2 19.4
Lysimachia radicans 7.7 -- 6.1 13.8
Toxicodendron radicans 5.9 - 4.9 10.8
Smilax rotundifolia 6.7 - 3.2 9.9
Carex sp. 6.7 - 3.2 9.9 0
Chasmanthium sessiliflorum 1.7 - 6.6 8.3
Saururus cernuus 3.4 -- 3.7 7.1
Ampelopsis arborea 3.4 - 3.7 7.1
Campsis radicans 4.2 2.0 6.2
Bignonia capreolata 3.4 1.6 5.0
Berchemia scandens 3.4 1.6 5.0
Quercus phellos 2.5 1.2 3.7 0
Brunnichia cirrhosa 2.5 1.2 3.7
Liquidambar seyraciflua 0.8 2.5 3.3
Ascyrum hyperlcoldes 0.8 2.5 3.3
Rubus trivialls 1.7 .. 0.8 2.5
Nyssa sylvatica 1.7 -, 0.8 2.5
JusCIcia ovata 1.7 0.8 2.5
Viris rotundifolia 0.8 - 0.4 1.2

0 Quercus nigra 0.8 -- 0.4 1.2
Dlchanrhellum commutatum 0.8 O.4 1.2
1ex decidua 0.8 . 10.4 .2

00 [ __________________________(She" 4 of 6)
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Of Table D0O (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 carollniana 0.8 -- 0.4 1.2
ArundLnaria gigantea 0.8 - 0.41.

100.0 100.0 200.0

Zone 6

Trees
Liquldambar styraclflua 29.5 35.5 72.9 137.9
Carpinus carol[niana 20.7 21.6 3.0 45.3
flex opaca 17.6 16.9 6.4 40.9
Halesia diptera 14.7 16.9 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

* 0 Saplings and Shrubs 0
Carpinus caroliniana 14.7 26.9 28.6 70.2
Halesla diptera 14.7 25.9 27.7 68.3
h1ex decidua 13.2 15.9 15.1 44.2
Ilex opaca 14.7 8.5 7.5 30.7
flex vomitoria 5.9 6.5 6.3 18.7
Quercus nigra 10.3 2.8 3.3 16.4
Poncirus trifollata 7.3 4.3 3.4 15.0
Viburnum dentatum 4.4 5.4 4.7 14.5
Crataegus marshalli! 5.9 1.7 1.6 9.2
Ulmus americana 2.9 0.6 0.6 4.1
Vaccinium ellioctii 1.5 0.6 0.4 2.5
Acer rubrum 1.5 0.3 0.4 2.2
Prunus serotina 1.5 0.3 0.2 2.0
Magnolia grandiflora ,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
ViCis rotundlfolla 21.9 28.9 33.7 84.5
Parthenocissus quinquefolla 12.5 3.3 3.3 19.1
Berchemia scandens 9,4 5.0 4.4 18.8
Campsis radicans 6,2 5.0 6.3 17.5
Blgnonia capreolata 9.4 3.3 1.1 13.8
Smilax rocundlfolia 9.4 3.3 0.7 13.4

(Set 5 of 0)
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Table D01 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

Species Frequency Density Dominance Value

* Trachelospermum dIfforme 3. 1 0.5 53

100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Toxicodendron radicans 19.2 "- 25.0 44.2
Halesia diptera 16.2 -- 19.7 35.9
Viburnum dentatum 5.9 -- 6.8 12.7

Carpinus caroliniana 5ý9 6.8 12.7
Berchemia scandens 2.9 -- 9.1 12.0
flex 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
VtLis rotundifolla 2.9 -- 1.5 4.4

Poncirus trifoliata 2.9 -- 1.5 4.4
Crataegus marshallil 2.9 -- 1.5 4.4

Carya glabra 2.9 -- 1.5 4.4
Borrychium 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 -- 0.7 2.2
Carex sp. 1.5 0.7 2.2
Ampelopsis arborea 1.5 -0.7 22

100.0 100.0 200.0

(S/., # of 0)
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Table DII
Importance Values for Species Occurring at Site 11, Arranged by Zone and
Vegetation Layer

Percent Percent Percent
Relative Relative Relative Importance

species Frgec Density Dominance Vlue

Zone 2

Trees
Nyssa ogeche 41.2 70.4 54.5 166.1

Nyssa aquatica 17.6 11A4 21.7 50.7
Taxodlum distlchum 17.6 6,8 14.9 39.3

*Fraxinus pennsylvanica 11.8 4,6 8.3 24.7
Planera aquatica 118 . 0.6, .19.2

100.0 110O.0 100.0 300.0

Saplings and Shrubs
Pianera aquatica 100.0 100.0 100.0 300.0

* Woody -Vinejs
None present

Herbs and Woody Seedlings
Quercus lyrata 15.1 -- 17.2 32.3
Gratiola virginiana 16.4 - 12.8 29.2
Cynoctonum mitreola 9.6 -. 18.5 28.1

* 0Leersia ienticularis 8.2 - 11.9 20.1
Carya aquatica 9.6 -- 7.5 - 17.1
Planera aquatica 8.2 -- 6.4 14.6
laxodi~um distichum 6.8 -. 5312.1
Vitis paimata 4.1 3.2 17.3

Asciepias perennis 4.1 T- 2 7.3
Pilea pumila 2.7 -2.1. 4.8

*Phanopyrum gyuinocarpon 2.7 -- 2:1 4.8
Nyssa aquatica 2,7 '2.1 .4.8
Spilanthes americana A, 4 -- A12.5
Smilax hispida .1.4 .12.5
Nyssa ogeche J..4 1.1 2.5
Giediazsia acuatica 1.4 -. 1.1 2.5
Forestiera acuminata 1,4 .1.1 2.5

*Commelina diffusa 1.4 -- 1. 2.5

Cephalanthus occidoaai.5~s -.... Aj -

Trees
Carya aquaitiea 18.6 16.7 34.1 69.4

*Forestlera acuminara 14.6 . 31,2 4.6 50.1s0
Myssa aquatica . i.1- 10.A 22.0 43.4
Fraxinus caA41iniiani .14.8 46ý .0

0mm 0 0w AP fS



OTable DlI (Continued)

Percent Percent Percent
R4 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
Gleditsla aquatica 7.4 4.2 2.9 14.5
Fraxlnus pennsylvanlca 3.7 2.1 5.9 11.7
Crataegus virldls 3.7 2.1 0.2 6.0
Cephalanthus occidentalls 3. 2.I 0.2 0

100,0 100.0 100.0 300.0

• Savlings and Shrubs
Forestlera acumlnata 26.8 56.8 55.5 139.1
Fraxinus caroitniana 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 0.3 5.3

100.0 100.0 100O. 300.0

* * .. Woody Vines
Brunnichja cirrhosa 27.0 27.5 21.8 76.3
Vitis rlparia 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 7.3 12.2 31.5
Smilax bona-nox 7.7 7.8 3.4 18.9
Cocculus carolinus 3.8 2 1.0

* 100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Carya aquatica 18.0 -- 25.7 43.7
Quercus lyrata 11.0 -. 16.1 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
Gleditsla aquatica 5,0 1.0 8.0
Smilax bonainox 3.0 4.9 7,9
Forest era acuinata 4,0 2,4 6,4
Ascleplas perennus 4.0 ,24 6,4

* Toxlcodendron radlcans 3,0 1.8 4,8
Planerd aquatlea 30 1.8 4.8
Trag~a sp .0 S 1.2 3,2

of S

AppsoftV UrW" %f&os Ow Sftou04~~0'S *"" *00

0•,•o•ov s=



E[Table DlII (Continued)
0

Percent Percent Percent
Relative Relative Relative Importance

Snec ies Fregunc Dest Domhinance ___1an....

Lygodium .japon.Lcum 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
..usticis evata 1.0 0.6 1.4

I Cynoctonum mitreols 1.0 *-0.6 1.6
Commellna vlrginlca 1.0 -0.6 1.6
Celtis laevlgata .. DAj~ 1..6

100.0 10C.0 200.0

Llqtzidambar styraclflua 24.3 52.8 M8.5 115.6
I Quercus nigra 18.2 9.9 19.0 47.1
ii Carya aquarlcR 9.1 7.1 17.9 34.1
II Carpinus carolinisna 15.1 12.8 4.3 32.2

* f Ulmus americana 9.1 4.2 9.3 22.6
Dlospyros virginiana 6.1 2.9 5.1 14.1
Craraegus vilrdis 6.1 2.9 0.3 9.3
Fra~xinus pennsyivanica 3.0 1.5 4.3 8.8
flex decid-ta 3.0 2.9 0.4 6.3
Platanus occidentalis 3.0 1.5 0.6 5.1* *Quereus lyrata 3.0 1, ..J__, 8

100.0 100A0 100.0 300.0

SM21ings. gnd Sbrgbs
Zlex decidus 24.0 30.5 27.1 81.6
Craraegus v~iridis 20.0 288 29.2 78.0
Carpinus caro1.±niana 20.0 16.9 19.4 56.3
Ac~er rubrum 8.G 6.S 8.3 24.8A
Quercus lyrata 12,0 5.1 3.7 20.8
L~iqulida~bar styraciflua 8.0 3 4 4.2 15.6
Coraus foem~na fA.,0 3,4 4.2 11.6
caltis ladevigata 4.0 -U3-1-1~

100.0 100.0 100.0 300.0

W'oody Vi1lt 4
T"-1ea4#ndr~n radiean.* 21.7 51.8 kk9. 1 1M's

V~j~ rwd~fc~f~ 3.4 9.3 26.A 76.S

caapsis radleAfts 30.4 19.3 134 62,9

r 8 ee n em4 zw yd vit s 4 . 4A 1 2 0 , 4 6,0

ii 10010 IWO010. 300.0
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LTable 1311 (Continued)

Percent Percent Percent
Relative Relative Relative Im~portance')

Sp~ecies Freguencv Densit. Dmianc Value

Herbs and Woo-dy Seedlings
Lygodlum japonicum 15.5 58.5 .74.0
Toxicodendron radicans 12.5 5.9 18.4
Gampsis radicaxzs 5.2 -- 3.5 8.7
Erunnichia cirrhosa 6.2 .- 2.0 8.2
Smilax bona-nox 5.2 *-1.7 6.9
Justicia ovata 5.2 1.7 6.9
Ilex decidua 5.2 -- 1.7 6.9
Botrychiu~m biternatum 5.2 *-1.7 6.9
Vitis rot= difolia 3.1 *-2.8 5.9
Sebastianla fruticosa 3.1 -- 2.8 5.9
Oplismenus h~irtellus 3.1 -- 2.8 5.9
Celtis laevigata 3.1 -- 2.8 5.9
Quercus nigra 3.1 -- 1.0 4.1
Liquidainbar styraciflua 3.1 -- 1.0 4.1
Sambucus caxuadensis 1.0 .- 2.1 3.1
Onoclea sensibilis 1.0 .2.1 3.1
MeliLa azedarach 2.1 -. 0.7 2.8
Aster sp. 2.1 *-0.7 2.8
Woodwardia sp. 1.0 -. 0.3 1.3
Ulmus alata 1.0 -*0.3 1.3
Smilax rotundifolia 1.0 -- 0.3 1.3
Smilax glauca 1.0 -- 0.3 1.3
Quercus lyrata 1.0 *.0.3 1.3* *
Phytolacca americana 1.0 o. .3 1.3
Panicum sp. 1.0 -. 0.3 1..3
Panicum rigidulum 1.0 -. 0.3 1.3
Geum canadense 1.0 ~ .0.3 1.3
Ageratina altissiui 1.0 -*0.3 1.1
Diospyros virginiana 1'0 .- 03 1.3
Commelina virginlca 1.0 o- .3 1,1 0
Carex sp. 1.0 .. 0.1 1.3
Boehineria cyl ndrica 1.0 0.3 1.3
Acer neguncia 1- 0 *.I

100.0 100,0 200.0

Trees
LiquidLambar styraciflua M2. 36,7 59.2 124.1I

Carpinus cairoliniana 18.7 15.4 4,6 38.7
Lilius amaricana 12.5 111ý 619 1019
Celtis laevigat4 9.4 S.s 15.4 30.8
Ilex decidua 9. ý4 11.5 ?-1 MO.
Platanus occidettralis .3,1 1.9 6,u 11.0
Ulmus rubra 3m1 5,8 1010.9
Crataogus viridls 6.3 13. 0.4 10.5

A~ppndix 0 Ttmoetanco Vak"e tow Spec,"s D49



Table DI1 (Concluded) (•)

Percent Percent Percent
Relative Relative Relative Importance .. )

Species Frequency Density Dominance Value

Cornus foemina 3.1 3.8 0.5 7.4
Acer rubrum 3.1 1.9 1.9 6.9
Quercus nigra 3.1 1.9 0.8 5.8

100.0 100.0 100.0 300.0

Saplings and Shrubs
Ihex decidua 52.6 80.0 79.0 211.6
Crataegus vlrldis 10.5 5.0 5.1 20.6
Quercus nigra 10.5 5.0 4.7 20.2
Carplnus carolinlana 10.5 3.3 3.9 17.7
UlJus americana 5.3 3.3 3.5 12.1
Ulmus rubra 5.3 1.7 1.9 8.9
Cornus foemina 5,3 _.-.. 1.9 8.9

100.0 100.0 100.0 300.0

Woody Vines
Vitis rotundifolia 21.0 28.8 36.1 85.9
Towicodendron radicans 13.2 34.2 28.9 76.3
Campsis radicans 21.0 16.7 12.3 50.0
Bignonia capreolara 15.8 9.0 11.8 36.6
Vitis palmata 10.5 3.8 4.9 19.2
Berchemia scandens 7.9 2.3 1.8 12.0
Brunnichia cirrhosa 5.3 3.2 2.8 11.3

SSmilax bona-nox 5.3L 2.0..L _L 4 8.7
100.0 100.0 100.0 300.0

!|erbs and Woody Seedlings
Lygodlun, japanictim 26.9 ..- 83.4 110.3
Campsis radicans 12.1 - 4.1 16.2
Toxicodendron radicans 9.4 2.6 12.0
Sorrychi tw bir ernattut 9.4 - 1.5 10.9
Smilax bona.nfox 6.7 .. 2.1 8.8

Carex sp 5 3 .. 1.9 7.2
Coldls ta_.'lc(a 4.1 -. 0 .6 , 4.7

Carya aquari¢a 4.1 .. 0.6 4.7
A45r er sp, 4.1 -- 0,6 4.7
Thelyproris kuinrhi 23 .. 0.4 1.1
Siponas caprolat 2.1 0-. 1.41
Serchemai scandoas 2.1 *. 0, 4 3.1
Vicis tvrsndifola 1.4 .. 0.2 1.6
pubt~v frivi'lig I 2A0. 1.6

plg.1 iina=1.4 .. 021,6

:10v o ifu 1 4 . 0 1 1.6
Euwr1 4i 1 0.2 1.6

b.u.rab~rbard -1.1 -i -ý
I00.0 100,0 200,0

(SIU s Of S)
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Table D12
Importance Values for Species Occurring at Site 12, Arranged by Zone and
Vegetation Layer

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominance Value

Zone 4

Trees
Llquldambar styraciflua 50.0 69.0 68.5 187.5
Ulmus americana 15.0 6.8 11.5 33.3
Quercus lyrata 5.0 4.4 6.3 15.7
Celtis laevigata 5.0 4.4 4.5 13.9 0
Taxodlum distlchum 5,0 2.2 4.7 11.9
Memia azedarach 5.0 4.4 2.5 11.9
Forestlera acuminata 5.0 4.4 0.4 9.8
Planera aquatica 5.0 2.2 1.4 8.6
Acer rubrum 5.0 2.2 0. 7.4

100.0 100.0 100.0 300.0

Saplings and Shrubs
flex decidua 24.3 52.4 45.6 122.3
Liquldambar sryraciflua 21.3 12.4 19.2 52.9
Celtis laevigata ý5.2 8.6 5 8 29.6
Forestlera acuminata 3.0 6.3 9.6 18.9
Fraxinus pans.y1lvanica 6.1 3.7 4.4 14.2
Sebastiania fruticosa 6.1 5.0 2.4 13.5 0 *
Sambucus canadensis 3.0 2.5 1.0 6.5
Taxodlum distichum 3,0 1.3 19 6.2
Quercus lyrata 3.0 1.3 1.9 6.2
Platanus occidentalis 3.0 1.3 1.9 6.2
Halesia diptera 3.0 1.3 1.6 5.9
Ulmus alata 3.0 1.3 1.6 5.9
Acer rubrum 3.0 1.3 1.6 5.9 S
Lindera benzoin ý3 0 ...L L2S

100.0 100.0 100.0 300.0

Toxicodendron radlcans 21.4 39.5 44.1 105.0
Vitis roatindifolla 23.8 28.5 29.2 81.5
Srunnichia cirrhosa 19.0 10.5 11.0 40.5 0
Campsis radieans 14.3 8.1 7, 29.8
S i Iax bona.nox 11.9 7.6 2 L4 21.9
Viris reJparia 4.8 4.1 5.2 14,0
Smilax rotundifo4l 2.4 1.1 0.4 3.9
8@rchecuki seancdns -. 4 ..J A 3

100.0 1000) 100.0 300,0

toorsia lotiuluarls 12.1 .L, 26.0

(SAW I of 6)
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Table D1 2 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominance Value

Toxicodendron radicans 8.2 -- 17.6 25.8
Smilax bona-nox 8.2 -- 16.8 25.0 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 nLgra 6..1 -3- .7 9.9
Carex sp. 5.1 -- 3.0 8.1 0
Quercus lyrata 4.1 -- 2.4 6.5
Fraxinus pennsylvanica 3.1 -- 1.8 4.9
Triadenum walteri 2.0 -- 1.2 3.2
Smll~wx hlspida 2.0 -- 1.2 3.2
Ilex decidua 2.0 1.2 3.2
Carex inrumescens 2.0 -- 1.2 3.2
Bercheaia 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. 0,6 1.6

100.0 100.0 200.0

Zone 5

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 carollniana 6.7 5.9 3.4 16.0
Halesia diptera 3,3 3.9 0.7 7.9
Celtis laevigara 3.3 3.9 0.5 7.7
Fraxinus pennsylvanice 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 0O5 5.8
hlex decidua 3.3 2.0 0.3 5.6
Crataegus viridis -- L-3 -A.A. .... S

100.0 100.0 100.0 300.0

Saplines and Shruba
ilex decldua 13.6 32,2 32.8 78,6
Ceoris 1aevisata 9.5 10.6 10.0 30.1
Crataegus vhlidLs 9.5 8.1 7.8 25.4
Sambucus canadensis 9.5 9.3 5.2 24.0 •
LUquidambar sryraciflua 6.8 6.8 8.6 22.2
Fraxinu.s penisylvaJwl:a 8.1 4,9 4.6 17.6
Quaercus lgra 5.5 3.1 4,2 12.8

(Shu 2 of C)
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Table D12 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Species FreauencX Density Dominance Value

Ulmus rubra 4.1 4.3 3.7 12.1
Halesla diptera 2.8 3.7 5.4 11.9
Ulmus alata 5.5 3.1 3.0 11.6
Calllcarpa americana 5.5 3.1 2.7 11.3

Lindera benzoin 2.8 2.4 2.3 7.5
Nyssa sylvatLica 1.4 1.2 1.8 4.4
Carpinus caroliniana 1.4 1.2 1.8 4.4
Ulmus americana 1.4 0.6 0.9 2.9
Mella azedarach 1.4 0.6 0.9 2.9
Carya llinoensis 1.4 0.6 0.9 2.9
Acer rubrum 1.4 0.6 0.9 2.9
Bumella lanuginosa 1.4 0.6 0.7 2.7
Quercus michauxli 1.4 0.6 0.6 2.6
11ex opaca 1.4 0.6 0.4 2.4
Acer negundo 1.4 0.6 0.4 2.4
Morus rubra 1.4 0.6 0.2 2.2
Dlospyros virglniana 1.4 0.6 0.2 2.2

100.0 100.0 100.0 300.0

Woody Vines
Vicis rotundifolia 25.6 46.7 50.3 122.6
Toxicodendron radlcans 23.1 36.8 39.5 99.4

SBignonia capreolata 12.8 6.4 4.1 23.3 *
Smilax rotundifolia 12.8 4.6 2.6 20.0
Smilax bona-nox 10.3 2.7 1.0 14.0

Berchemia scandens 7.7 1.4 1.6 10.7
Brunnichia cirrhosa 7.3 1.4 .9 10.0

100.0 100.0 100,0 300.0

Herbs and Woody Seedlings
Lygodium japonlcum 9.6 -- 31.4 41.0
Polygonum sp. 3.0 -- 12.1 15.1
Toxicodendron radicans 8,1 - 5.3 13.4

Oplismenus hirrellus 5,3 -. 6.9 12.2
Quercus nlgra 5.3 - 5.7 11.0
Sambucus canadensis 5.3 4- 4.0 9.3

Rubus argutus 5.3 -- 2.3 7.6
Rubus crivialis 3,7 3.3 7.0
Signonla capreolata 3.7 3.3 7.0
Aster sp. 4,4 2.0 6.4
Zlex dociduc 3,0 3.0 6.0
Elytraria carohnensis 3.0 3.0 6.0
Smilax boua-nox 3.7 1.6 5A3

Geum caladens@ 3.? 1.6 5,3
celcis laevigata 3, 1.6 5.3
horychlum bicernauu 3.? 1.. 1.6 5,3

Ul~ms •lacs 3,0 ,, 1.3 4.3

Awwis 0 Woftn vaem bt Sw" D53
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Table 012 (Continued) .

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominance Value

Carex sp. 3.0 -- 1.3 4.3
Liquidambar styraclflua 2.2 - - 1.0 3.2
Argeratina altlssima 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 0
Phytolacca americana 0.7 -- 0.3 1.0
LUndera benzoin 0.7 -- 0.3 1.0
Lespedeza sp. 0.7 -- 0.3 1.0
Duchesnia indica 0.7 -- 0.3 1.0
Dlospyros virginiana 0.7 - 0.3 1.0
Crataegus viridis 0.7 0- 0.3 1.0
Cornus foemina 0.7 0- 0.3 1.0 0
Commelina diffusa 0.7 0.3 1.0
Cocculus carolinus 0.7 0- 0.3 1.0
Callicarpa americana 0.7 0- 0.3 1.0
BrunnIchia cirrhosa 0.7 -- 1 , 0

0o.0 100.0 200.0

Zone6

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 alara 6.1 3.4 11.5 21,0
Juglans nhgra 9.1 5.1 6.4 20.6 0
Halesla carolina 9.1 5,1 1.4 15.6
Melia azodarach 9,1 5.1 1,3 15.5
Sassafras albidum 6.1 3.4 1.2 10.7
Quercus nlgra 3.0 1.7 4.3 9.0
Bumella lanuginosa 3.0 1.7 2.0 6,7
Ulmus atericana 3,0 1.7 1,7 6,4
Dlospyros virginlana 3.0 1.7 0.9 5.6
Celtis laevigata 3.0 1.7 0.5 5.2Halesis diptera 31 1.7 0

100.0 100,0 100.0 300.0

SaDlings and Shrubs
Ul-mus alara 10.7 22.6 18,2 51.5
Llquidambar styraciflua 8.5 10. 15.6 34.5 0
Ceolts laevigaga 9. 12.3 10.3 32.3
Quercus nilra 8,5 8.5 9.6 26.6
Callicarpa azaricana 8.5 7,6 5.9 22.0

D54 Appou 0 WW(o• vAM bsPOM
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[Table 012 (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 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
Gleditsla triacanthos 2.2 0.9 1.0 4.1
Becula 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 0
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 romentosa 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 rorundifolia 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

trbs n. Woody Seedlings
Oplisme, nus hirtellus 7.7 27.2 34.9
Bignonia capreolara 9.3 9.0 18.3
Careg sp. 7.1 -. 10,4 17.5
Agerarina alrtssioa 9.3 ,. 7.9 17.2 0
Panicum sp. 8.7 -. 3.5 12.2
Quercus nl•gra 4.6 -- 6.9 11.5
Acer negundo 5.1 . 5,2 10.3
Hyptis mutabills 4.1 ., 4.8 8,9
Sebastlania fruticosa 4.1 ,. 3.8 7.9
Elyrraria carolinensis 4.1 2.7 6.8
Smbucus caneadansis 3.6 .. 2,5 6.1 0
Toxicodendron radicans 4,1 .. 1,6 5,7
ceJcls Iaevigata 3.6 -. L,4 50
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Table D12 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

Species Freauency • ensity Dominance Value

Geum canadense 3.1 -- 1.2 4.3
* Ulmus alata 1.5 -- 1.7 3.2 0

Quercus phellos 1.5 -- 1.7 3.2
Rubus trivialls 2.0 - 0.8 2.8
Lindera benzoin 2.0 -- 0.8 2.8
Viburnum cassinoldes 1.5 - 0.6 2.1
Dichondra carolinensis 1.5 - 0.6 2.1
Callicarpa americana 0,5 - - 1.3 1.8

• Smilax rotundifolia 1.0 -- 0.4 1.4 •
Lygodlum japonicum 1.0 - - 0.4 1.4
Bumelia lanuginosa 1.0 - - 0.4 1.4
Clematis 1lgustlclfolia 1.0 -- 0.4 1.4
Vitls rotundifolla 0.5 - 0.2 0.7
Sassafras albidum 0.5 - 0.2 0.7
Toxicodendron radicans 0.5 -- 0.2 0.7

* Polygonum sp. 0.5 - 0.2 0.7
Paspalum sp. 0,5 -o 0.2 0.7
Parthenocissus quinquefolia 0.5 - 0,2 0.7
Onoclea sensibilis 0.5 - 0.2 0.7
Lonicera japonica 0.5 - 0.2 0.7
LUndera benzoin 0.5 0- 0.2 0.7
Lacruca serriola 0.5 -- 0.2 0.7

S O 11ex decldua 0.5 -- 0.2 0.7 S
Cercds canadensis 0.5 - 0.2 0.7
Agrostis hyemalls 0.5 - 0.2 0.7

Amaranthus tuberculatus 0,5 -0.2 07
100,0 100.0 200.0

(Shm # of #)
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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 Importar.e

* Species Freauency Density Dominance Value

Zone 2

Trees
Planera aquatica 30.8 44.4 25.5 100.7
Taxodlum dlstichum 30.8 22.2 42.3 95.3

* Nyssa aquatica 15.4 13.3 30.1 58.8
Fraxinus carolinlana 19.2 17.8 2,0 39.0
Quercus lyrata _ __,8 2.3 0,1 6.2

100.0 100.0 100.0 300.0

SaplinDs and Shrubs
Fraxinus carollnlana 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

100.0 100.0 100.0 300.0

Woody Vines
Brunnichia cirrhosa 50.0 50.0 41.2 141.1
Campsis radicans 12.5 20.0 34.1 66.6

• 0 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 commutarum 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 0
Nyssa aquatica 9.8 -- 7.8 17.6
Carex sp. 7.3 -- 5.8 13.1
Carya aquarica 7.3 - 5.8 13.1
Styrax americana 4.9 3.9 8,8
Quercus lyrata 4.9 - 3.9 8.8

* Planera aquarica 2.4 -. 1,9 4.3
Liquidambar styraciflua 2.4 - - 1,9 4,3 0
Aster sp. 2.4 -- _4.,9

100.0 100.0 200.0

UO- -0-.!

Quorcus l'rata 21.1 3W.8 18.1 75.0 0
Nyssa aquatrlc 18M2 15.1 18.6 51.9
Planera aquatica 15.2 11.3 21,2 47,7
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Appnwdz 0 krvo'wam Vaiua kr SQecM D50

* 0) 0 * 0 0 S 0 * *



e0

[Table D1 3 (Continued)®0

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominance Value

Betula nigra 12.1 9.4 17.3 38.8
* Carya aquatLca 15.2 11.3 7.8 34.3

Taxodlum 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 carolinlana 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

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 rorundifolia 11. 15.0 27.0 5.

100.0 100.0 100.0 300.0

• 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 lyrara 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 4.0
Quercus laurifolIa 2.4 2.1 4.5

Panicum sp. 2.4 2.1 4,5
flkania scandens 2.4 2,1 4.5

Forestiera acuminara 2.4 2.1 4.5

Euparorium serocinum 2.4 •. 2,1 4.5
Berunichia cirrhosa 2.4 -- 2.1 4.5

100.0 100.0 200.0

Zone 4

Liquidambar sryraceflua 33.4 31,6 27.9 98,9 0
0 Quorcus nigra 20.0 22.9 53.2 96.1

Carpinus caroliplana 16,7 21.2 4.1 42.0
FraxInus ponnsylvinjea 6,7 3.3 3.7 13.7

0

(SIMW• 2 of S)J
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OTable D13 (Continued)

Percent Percent Percent
Relative Relative Relative ImportanceSoecies Freguency -Density Dominance Valu

Ulmus americana 3.3 3.3 4.8 11.4
Quercus phellos 6.7 3.3 1.1 11.1

0 Quercus lyrata 3.3 3.3 1.1 7.7
Quercus falcata var. 3.3 1.7 2.7 7.7

pagodifolla
Nyssa sylvatica 3.3 1.7 1.2 6.2
I1ex decidua 3.3 1.7 0.2 5.2

100.0 100.0 100.0 300.0

* SaDlings and Shrubs
Carpinus caroliniana 36.0 64.4 66.3 166.7
h1ex decidua 24.0 16.9 16.1 57.0
Ulmus americana 16.0 8.5 8.8 33.3
Quercus michauxli 4.0 1.7 1.8 7.5
Nyssa sylvarica 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 1.7 0 _62

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 rotundifoli1a 9,1 4.4 2.8 1.

100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Sabal minor 5.5 -- 25.2 30.7

9 Ulmus americana 10.9 8.6 19.5
Smilax rotundifolia 10.9 -, 8.6 19.5
Garpi"as carolialand 9.6 -. 7.6 17,2
Quercus nigra 8.2 -. 6.5 14.7
Dichanthellum commurarum 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
Blgnonia capreolata 2.7 2.2 4.9
Vitis rocundifolia 1.4 -. 1.1 2.5
Mitchells repens 1.4 1.1 2,5
LiquLdambar styrociflua 1A4 *. 1,1 2.5

* flex decidua 1.4 *. 1.1 2,5
Elyrrarla carolineasis 1.4 .. 1.1 2.5
Carya tomentosa 1.4 *. 1.1 2.5

PA ok D Wodwtc Value b, SWcu D59
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[Table D13 (Continued)

Percent Percent Percent
Relative Relative Relative ImportanceSSpecies Freouencl Density Dominance V-alue

Berchemla scandens 1.4 -- 1.1 2.5
* Aster sp. 1.4 -- 1.1 2.5

Aster sp, 1.4 - 1.1 2.5
Arlstolochla serpentaria 1.4 -- .2.5

100.0 100.0 200.0

Q Tre s
Plnus 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 alara 13.2 12.7 1.6 27.5
Quercus falcata vAr. 5.3 5.4 16.6 27.3

pagodifol la
* Liquidambar styraciflua 7.9 7.3 7.7 22.9

Nyssa sylvatlca 7.9 5.5 1.1 14.5
Quercus alba 5.3 3.6 3.7 12.6
Carplnus caroliniana 5.3 5.4 1.1 11.8
Quercus nlgra 5.3 3.6 1.7 10.1
Quercus stellata 2.6 1.8 0.9 5.3
Morus rubra 2. _1.8 0. 4-7

1 * 100.0 100.0 100.0 300.0

SaDlings and Shrubs
Carpinus carolinlana 12.7 28.3 31.6 72.6
UlnMus alata 12.7 15.7 18.0 46.4
Vaccinium arboreum 7.7 14.9 11.6 34.2
Crataegus marshallhi 9.0 7.7 6.0 22.7

• flex 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 ellioctii 3.8 4.5 3.4 11.7
Arund inarla &!Santo* 3,8 3,6 1.8 9t2

Nyssa sylvatica 3.8 2.3 2,9 9.0
Cornus drummondli 2,6 1,'l 1.3 5.7

* Liquidambar styraciflua 2.6 1.3 1.4 5.3
Quercus taichauxai ,6. 1.3 1,3 5,2
Pinus caeda 2.6 0.9 1.3 4.8
Quercus falcara var. 2.6 0,9 0,7 4.2

pagodlfol ia
UIJs americana 1.3 0.4 0.7 2.4
Qu4,rcus phoellos 1' 0.4 0,7 2.4

• Quercus nigra 1.1 0,4 0,7 2.4
Amelanchier arborea 1.3 0.4 0 7 2.4
1lex Opaca 1.3 0.4 0.4 2.1
Carys 81abra 1.3 0.4 0.3 2,0

(Sttw 4 of $)"
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Table D13 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

Secigs Freguency Density Dominance --Value

Asimina trlloba 1.3 0.4 0.3 2.0
Malus coronarla 1.3 0.4 0.2 -J.2

100.0 100.0 100.0 300.0

Woody Vines
Vitis rotundlfolla 27.7 40.9 44.9 113.5
Toxicodendron radlcans 27.7 30.8 25.1 83.6
Gelsemlum sempervlrens 16.6 12.8 14.0 43.4
Smilax rotundlfolla 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
DI~nonia capreolata 5.6 2.6 0.7 8,92

100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Arundlnaria gigantea 12.9 - 27.8 40.7
Carex sp. 10.9 -- 8.9 19.8
Chasmanthium sessiliflorum 7.6 -- 7.2 14.8
Vacclnium arboreum 5.4 -- 9.0 14.4
BIgnonla 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., -- 4.9 8.2
Quercus nigra 4.3 -- 2.4 6.7
Ulmus alaca 3.3 -- 1.8 5.1
Smilax bona-nox 3.3 .. 1.8 5.1
Smilax rotundifolia 1.1 -- 3.7 4.8
N Ilex opaca 1.1 -- 3.7 4.8
Carpinus caroliniana 2.2 -- 1.2 3.4
Acer rubrum 2.2 -- 1,2 3.4
Virls riparia 1.1 -- 0.6 1.7
Vaccinium elliottii 1.1 -- 0.6 1.7
Ulmus americana 1.] 1 . 0.6 1.7
Solanum carolinense 1.i 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
Quercus mlchauxli 1.1 .. 0.6 1,7
Malus ccronaria 1 . 0,6 1.7
Cornus foactna -.. A

100,0 10010 V00.0

*
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c• Table D1 4
Importance Values for Species Occurring at Site 14, Arranged by Zone and

Vegetation Layer

Percent 1-ercent Percent
Relative Relative Relative Importance

-Species Freguency DensW DomirMce Value

Trees
Planera aquaCica 31.6 51.0 34.0 116.6
Nyssa aquatkea 15.8 9.8 34,1 59.7

* Fraxinus carollniana 26.3 25.5 7.8 59.6
Taxodlum distlchum 10.5 7.8 20.6 38.9
Forestlera acuminata 10.5 3.9 0.4 14.8
Carya aquatica -- La 2.0 3.1, 10.4

100.0 100.0 100.0 300.0

Sajlints and Shrubs
Forestlera acumlnata 42.8 63.1 69.1 175.0
Fraxlnus carol iniana 28.6 26.3 20.5 75.4
Planera aquatica 14.3 5.3 5.2 24.8
Syssa aquatica 14. 5 . _

100.0 100.0 100.0 300.0

Woody Vines
B Erunnichla cirrhosa 47.0 73.9 65.4 206.3
Ampelopsis arborea 29.4 18.7 8.9 57.0
Trachelospermum difforme 11.8 4.7 1.7 18.2
Vitis rocundifolia 5.9 1.8 3.6 11.3

100.0 100.0 100.0 300.0

Herbs a•nd •oody Seedlinus
Leersia lenticularis 13.9 -. 23.5 37.4
Brunnichia eirrhosa 17.3 - 12.8 30.1
Ampelopsis arborea 8.1 - 19.2 27.3
Boehmeri4 cvlindric- 12.7 -q - 4 22.1
Pluuchea caiphorara 7.0 5.2 12,2
Taxodium dissc rhum 5.7 -4. 9.9
Planera aquatica 4-6 3.4 8.0
Tracholospoerm dfforw* 3.4 .. 2.5 5.9

pali0 Sp 1 2.5 5.9)
Syssa aqtarv) 4a .2 5.9

care$ *p, 3.4 - -,
vtnircls rtp•ario !,a, • •i• 1,9

D62
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Table D14 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominnce Value

11ex decidua 1.1 -- 0.8 1.9
Forestiera acuminata 1.1 0.8 1.9
Eupatorium serotinum 1.1 -. 0.8 1.9
Ageratina altlssima 1.1 -- 0.8 1.9
Carya aquatica 1.1 -- 0.8 1.9
Bidens discoidea i.I -- 0.19

100.0 100.0 200.0

Zone 5

Carpinus carcliniana 22.0 36.9 10.0 68.9
Quercus phellos 15.6 ii.1 28.7 55.4
Liquidambar styraclflua 15.6 18.5 10.8 44.9
Quercus nigra 6.2 5.6 12.3 24.1
Fraxinus pennsylvanica 9.5 7.4 1.6 18.5
Quercus michauxii 6.2 3.7 8.5 18.4 S
Pinus glabra 3.1 3.7 11.2 18.0
Nyssa sylvatica 6.2 3.7 7.7 17.6
Ulmus americana 6.3 3.7 7.0 17.0
Quezcus lyrata 3.. 1.9 1.0 6.0
Ulaus alata 3.1 1.9 0.6 5.6
Pi~nus elllotrii 3.1 1.9 0,6 5.6

100.0 I00.0 100.0 300.0 •

Sdplings and Shrubs
Carpinus caroliniana 20.5 25.8 28.3 74.6
flex decidua 12.7 19.2 19.2 51.1
Ulmus alata 12,7 19.2 17.0 48.9
Ulmus rubra 10.3 9.0 9.2 28.5
Fraxinus pennsylvanica 10.3 6.7 7,5 24.5 0
Quercus michauxii 10.3 6.7 6.5 1,5
Liquidambar styraciflua 10.3 5.6 6.1 22.0
Arundinaria gigantea 5.1 4.5 2.5 12,1
Ouercus phellos 2.6 1.1 1.4 5.1
Quercus nigra 2.6 1.1 1.4 5.1
Cornus drumiondii .2,6 -1.I -1JL4.

100.0 100.0 100,0 300.0 0

Woody Vines
Vitis rotuundifolia 42.9 5,4.3 58.6 155.6
Toxicodendron radicans 19,0 23,9 19M5 62,4
Vitis riparia 19.0 10.9 10.0 39.9
Campsis radicans 14.3 8.7 9.3 32.,
Smilax rotunditolia - 1 - _.61-1 ,

100.3 100.0 100.0 300.0

Apdn~x D ImpoWace Values tot Spca3
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•s3 ~Table D14 (Continued) -

•"Percent Percent Percent
Relative Relative Relative Importance

SSpecies Fr~eaUency Desi Dominance Value

Herbs and Woody Seedlings
Carex sp. - 17.6 -- 24.1 41.7

Smilax rocundifolia 8.8 -- 12.0 20.8
Bignonia capreolatc• 11.4 -- 8.8 20.2
Quercus nigra 6.3 -- 5.0 11, 3
Dichanthelium commutatum 6,3 -- 5.0 11. 3
Arundinaria gigantea 2,5 - -7.1 9.6
Sabal minor 5,0 - -4.0 9.0
Quercus phellos 5.0 - -4,0 9,0

Panicum sp. 5.0 - -4.0 9.0
Rubus trivial is 3.8 -- 3.0 6.8
Toxicodendron radicans 3.8 -- 3.0 6.8
Dicliptera brachiata 3.8 -- 3.0 6.8
Viola mi~ssouriensis 2.5 - -2.0 4•.5

Aster sp. 2.5 -- 2.0 4. 5
Aristolochia serpentaria 2.5 - -2.0 4,5

Vitis rotundifolia 1.2 -- 1.0 2.2
Vaccinium eli1ottii 1.2 -- 1.0 2.2

Smilax glauca 1.2 -- 1.0 2.2

SSmilax bona-nox 1.2 -- 1.0 2 2
Planera aquatica 1.2 -- 1,0 2.2

O orus rubra 1.2 -- 1.0 2.2
Carya aquatica 1.2 -- 1.0 2.2

Brunnichia cirrhosa 1.2 -- 1.0 212

Borrychium biternarum 1.2 -- 1.0 2.2

Berchemaia scanden~s 1.2 1-l. 0 2.2
Appelopsis arbores -. I.(- _4.

100.0 100.0 2GO. 0

Juniaperus vi r~inlwwn 2,14. 2 3.5 34.4t 82.3•
Carya tomea rosa 15.2 23.5 14.7) 53.4
Quorcus srollata 12.1 14.9 14.9 41.9

UJUlaS 414CA 9,1 6.1, 4.3 19.8
Quercus nigra 9.1 6.4 1.5 17.0

Pious Sabra 3.0 4.3 8.8 161

Pious raoda 3,0 2.A 10 1 15,5

Quercus falrard yar, 6.1 4.? 1ý4 11,7

Liquld~mba sryrvcdu4 1. 0 4,2 ta € 0 11,2
StYSSM sylvvi •a 1.0 2,1 3, 6 6.0
Onereus phol los 3,0 2,1 0 .9 6,0

0



Table 014 (Continued)16

Percent Percent Percent
41Relative Relative Relative Importance

S~ecies Freguency Density Dominance Vau

flalus angustifolla 3.0 2.1 0.4 5.5
Frax~inus americana 3.0 2.1 0.4 5.5
Quarcus michauxil 3.0.. .2A1 0.3 5.4

100.0 100.0 100.0 300.0

Saplings and Sbrubs
YaccInIum arboreum 11.4 42.4 43.1 96.9
h1ex decidua 12.8 8.8 10.2 31.8
Arundinaria gigantea 5.7 15.6 9.3 30.6
Juniperus virSginiana 8.6 5.6 7.3 21.5
Ulmus alaum 8.6 5.6 6.2 20.4
Quercus falcata var. 8.6 4.8 6.4 19.8

pagodifol La
Cornus drummondli 8.6 4.4 4.1 17.1
Fraxinus americana 5.7 2.4 2.4 10.5
Cercls canadensls 5.7 2.4 1.8 9.9
Caryn tomentosa 2.9 1.6 2.4 6.90
Aslmina 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 elliorrci! 1.4 0.8 0.3 2.5
Quercus phellos 1.4 0.4 0.6 2.4* *
Prunus umbellara 1.4 0.4 0.6 2.4
Ilalus angustifolia 1.4 0,4 0.6 2.4
Carpinus caroliniana 1.4 0.4 0.4 2.2
Asimina criloba .. ,.j 0.4 1 .1

100.0 100.0 100.0 300.0

Woody Vines
Vii rorundifolia. 25.0 28.0 47.6 100.60
Toxicaden~dron radicans 20.0 25.0 22.4 67.4
Cocculus carolinus 25.0 18.8 8.5 52.3
Signani~a capraoJata 10.0 9.4 7.2 26.6
Galsenaum seapervirans 5.0 6.3 10.5 21.8
SmIlax bons-nox 5.0 6.3 1.9 M32
Par thenacssus quhinqutefolia 5.0 3.1 1.3 9.4
Sarchamia scandwits -110 -)- 0.....-a- ...Li Z

100.0 100. 100.0 300.0

Chiswntjiuhh seslflorum 13 8 . 26.5 42A3
Slgimin a proolara 1?.l -. 13.86 30.8
Quorcqs falcara var. .. .'.14

L A rd.. u 'tari a gi antoa 
5..6 
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Table D14 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominance .iA1 .

Carex sp. 6.9 -- 4.3 11.2
Quercus nigra 6.0 -. 3.8 9.8
Quercus phellos 5.2 3.3 8.5
Panicum sp. 5.2 - 3.3 8.5
Ulmus alata 3.4 - 2.2 5.6
Sabal minor 3.4 - 2.2 5.6
Vacclnlum arboreum 1.7 -- 3.9 5.6
Rubus trivialis 1.7 1.1 2.8
Robinia nana 1.7 -- 1.1 2.8
Oxalis stricta 1.7 -- 1.1 2.8
Mlrchella repens 1.7 - 1.1 2.8
Conoclinium coelesrinum 1.7 -- 1.1 2.8
Dicllptera brachlata 1.7 - 1.1 2.8
Cocculus carolinus 1.7 1.1 2.8
imilax glauca 0.9 -- 0.5 1.4
Rubus argurus 0.9 -- 0.5 1.4
PInus glabra 0.9 0.5 1.4
Juniperus virginiana 0.9 -. 0.5 1.4
Gelsemium sempervirens 0.9 0.5 1.4
Castanea pumila 0.9 -- 0.5 1.4
Berchemia scandens 0.9 -. 0.5 1.

100.0 100.0 200.0

0684 0 Unww V~w bt Specos~
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Table DIS
Importance Values for Species Occurring at Site 15, Arranged by Zone and

*) Vegetation Layer •

Percent Percent Percent
Relative Relative Relative Importance

S.Decies Freguency Densy Dominance Value

Zone 2

Taxodium disrichum 24.4 42.7 41.1 108.2
Quercus lyrata 14.6 6.9 35.8 57.3
Fraxlnus carollnIana 22.0 25.6 7.0 54.6
Planera aquatica 19.5 12.8 10.1 42.4 0
Myssa aquatica 14.6 10.3 4.4 29.3
Nyssa biflora 4.9 .. 7 1l6

100.0 100.0 100.0 300.0

SaDlings 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 O. 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 walreri 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. 0,9_ _.9

100M0 100.0 100.0 300.0

He* b and Woody SeedlinuJ S
Boehmeria cy1lndrica 11.3 *- 17.8 29.1
Vvcis palmara 13,2 -- 15.6 28.8

Smilax hispida 16W9 ,- 8.3 25.2
Jusiclia ovara 5.7 1M,3 19,0
Aster " 7.5 , 10.8 18.3
Tcxicodendrvu radicans 3.8 9.6 13.4

Hypoxis loprocarpa 3.8 9.6 13.4 S
iFraxarnus arolinixwa 7.55. 12.9
L~arsla vi - ap9.4 .-9 3.0 12,4
pla#vera jq.arla-.3 5. •. 1. 7.5
Ca,-,psis radicans 3.8 .. 1.2 5.0
Acer rubrum 3. a, 1.2 5.0

Vitt$ ravux fl. 1 .9 0.4 2.S

Ap.ow 0 WOMMKO vki w so 1*67
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Table D15 (Continued)

f.)Percent Percent Percent
Relative Relative Relative Importance

Snecies Frgunc Dest Dominance Value

flex decidun 1.9 -- 0.6 2.5
Craraegus virid.±s 1.9. - 0.6 .

100.0 100.0 100.0

Quercus laurifolia 21.2 26.0 35.5 82.7
Liquidambar styraciflua 24.3 18.0 23.2 65.5
11ex 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
Taxodlum dast~ichum 3.0 2.0 2.4 7.4
lilmus americana 3.0 2.0 0.6 5.6
Acer rubrum 3.0 2.0 0.2 5.2

100.0 100.0 100.0 300.0

Saplints andi Shrubs
Zlex decidua 21.7 5i..5 58.7 132.9

Quercus laurifolia 15.2 7.9 11.7 34.8
Styrax americana 10.9 10.1 6.0 27.0
Vaccinium elliocril 10.9 7.4 4.9 23.2
Sebastiania frutieosa 6.5 6.5 3.7 16.7
Acer rubrum 8.7 3.7 3.0 15.4
Craraegus viridis 4.3 3.3 3.6 11.2
Liquidambar styraeiflu 4.3 2.8 3.9 11.0
Iiyssa aquatica 4.3 1.9 2.1 8.i
Viburnum dentatum 2.2 1,4 0.9 4.5
tUlwas azericana 2.2 0.5 0.5 3.2
Quercus lyric. 2.2 0.5 0.3 3.0
Cratmegus marshall~i 2.2 0.5 0.3 3.0
Frexunus caroliniana 2.2 0.5 0.2 2.9
Carplaus carol uuand ..LZ -- O.... -- 01.2 __U L

100.0 100.0 1.00.0 300.

Toxiaedendron radicans 30.1 83,0 93.5 206.6
Sollax valcr~r. 23.) S.1 3.5 34.9
8Alnoni:a apreolj:: 16.7 4.1 Ill 21.9

VICIS PANt 3.) 0,2 0.3 318

068 Apwa D fo wut Vak 1w Spcu.



Table D1 5 (Continued)

Percent Percent Parcent
Relative Relative Relative Importance

Species Freauency Density Dominance ___Ylju...

*100.0 100.0 100,0 300.0

Herbs and Woody Seedlings
Toxicodendron radicans 12.8 -*33.2 46.0
Vitis palmata 12.8 -- 17.7 30.5
Smilax hispida 13.4 13.2 26.6
Hypoxis leptocarpa 8,5 -- 8.9 17.4

*Campsis radicans 6.3 4.5 10.8
Sebastlania fruticosa 4.9 -- 4.7 9.6
Dichanthelium commutatum 3.5 -4.3 7.8
Carex sp. 4.9 -- 1.4 6.3
Aster simplex 4.2 *-1.2 5.4
Bignonila capreolata 4.2 -. 0.7 4.9
Justicia ovata 2.1 -. 1.5 3.6

*Fraxinus caroliniana 2.1 *-1.5 3.6
Acer rubrum 2.8 *-0.5 3.3
flikania scandens 2.1 -- 0.9 3.0
Crataegus virlids 2.1 -. 0.9 3.0
Trachelospermum difforme 1.4 1.4 2.8
Unknown 1.4 .. 0.8 2.2
Boehmeria cylindrica 1.4 *.0.8 2.2* *Vitis rotundifolla 1.4 -- 0.2 1.6
Planera aquatica 1.4 -- 0.2 1.6
11ex decidua 1.4A 0.2 1.6
Styrax americana 0.7 *-0.1 0.8
Vacclnium elllottii 0.7 * 0.1 0.8
Taxodium distichum 0.7 0.1 0.8
Sebatia ealycina 0.7 .. 0. 0.8

*Quereus nigra 0.7 .. 0.1 0.8
Liquldambar styraciflua 0.7 -. 0.1 0.8
Ampelopsis arborea 0.7,Q .. 0.1..j 0.8

100.0 100.0 200.0

* Trep s6
Que-ecus srellara 25.1 26.9 28.9 80.9
Quercus faleaca 15.6 20.6 34.6 70A8
Carya emenecosa 18.8 25.4 14,9 59.1
Quercus nigra 9.4 7,9 815 25.8
Cornus f loriad 9.4 4,a ?'S 16.7
Quercus Jurifolla 6.2 4.8 5.5 W65

* Lquidjabar styraciflua 6,2 4.a 3.6 14.6

ofw* S .5)
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Table D15 (Continued)

("r) Percent Percent Percent
"Relative Relative Relative Importance

Species Frequency Density Dominance .VLe_

Pinus echinata 6.2 3.2 1.1 10.5
Vaccini.um arboreum 3.1 1.6 0,4 5.1

100.0 100.0 100.0 300.0

Sa•lings and Shrubs
Carya tomentosa 13.6 24.2 29.5 67.3
Vaccinlum 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
Craraegus flava 5.4 2.2 1.5 9.1

* Prunus umbellara 4.1 2.2 1.9 8.2 •
Chionanthus virginicus 2.7 2.2 2.5 7.4
Vaccinlum elliotrii 2.7 1.3 0.9 4.9
Pinus raeda 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

* S Carpinus caroliniana 1.3 0.4 0.5 2.2 0
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
1lex decidua 1.3 0.4 0.3 2.0
Diospyros virginiana 1 ý3 0,4 .. __z.0

100.0 100.0 100.0 300.0

~VodVies
Viris rocundifolla 38.4 56.7 58.4 153.5
V/ris aescivaiis 30.8 26.7 36.6 94.1
Gelsemium sempervirens 23.1 13.3 4.0 40,4
Lonicera seqpervirens 2 ) 10.

100.0 100.0 100.0 300.0

1jerbs and Wloody Seedlin•s
Toxicodendron radicans 13M9 -. 25.4 39,3
Vietls rocundlfolla 9A .. 20.9 30.2
Gelsemium sepervirens 9.3 .- 13.6 22.9
Quercus scallara 8.1 ,- 8.3 16.4
Quercus nigra 7. - - 8.0 15.1

* Arisloda s-p, i, .. 1.9 9,0

Vcc~n~tn arbortsa, 4. 2.9 7.

D7O
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O Table D15 (Concluded)

eS

Percent Percent Percent
Relative Relative Relative Importance' , Species Freguency Density Dominance Value

VacclnLum elliottli 3.5 -- 1.0 4.5
Carex sp. 3.5 -- 1.0 4.5

* Sassafras albidum 1.2 2.0 3.2
LlquIdambar styraclflua 1.2 -- 2.0 3.2
Cornus florlda 1.2 2.0 3.2
Carya tomentosa 1.2 2.0 3.2
DIchanthellum commutatum 2.4 0.6 3.0
Lespedeza sp. 2.4 0.6 3.0
Styl$sma humlstrata 2.4 -- 0.6 3.0

SAcer rubrum 2.4 0.6 3.0
Solidago odorata 1.2 -- O.3 1.5
Solidago sp. 1.2 -- O.. 1.5
Smilax glauca 1.2 - O.3 1.5
Rhus copalllnum 1.2 -. 0.3 1.5
Prunus umbellara 1.2 0.3 1.5
Polypodium scardens 1.2 0.3 1.5

Sflex opaca 1.2 -- 0.3 1.5
Hamamelis virginiana 1.2 -- 0.3 1.5
Diospyros virginiana 1.2 - 0.3 1.5
Cnidoscolus stimulosus 1.2 0.3 1.5

100.0 100.0 200.0

0oo 3 I-
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*

F Table D16
* IImportance Values for Species Occurring at Site 16, Arranged by Zone and

Vegetation Layer

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency eensity Dominance Value

Zone-2

Trees
Fraxinus caroliniana 25.8 53.6 17.4 96.8
Nyssa aquatlca 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 laurlfolia 3.2 0.8 0.2 4.2

100.0 100.0 100.0 300.0

Sav~lngs and Shrubs
* Frazinus carolinlana 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
Cephalanchus 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 10.2
Irea vlrg1nica 4,2 1.8 0.6 6.6

• V 100.0 100.0 100.0 300.0

Woody Vines

Smilax walreri 100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Planera aquarica 57.2 - 57.2 114.4

* Taxodium distichum 14.3 .- 14.3 28.6
Fraxinus carolinlana 14.3 14.3 28.6
vi uis Sp. 7.1 -- 7.1 14.2

100.0 I00.0 200.0

Fraxious earoliniana 20. 49.9 •13.4 84.0
Quercus 1urifohla 24. 18.0 41.3 83.5
Quercus Iyrara 10,4 4,? 14.3 28.9
Taxodiiu distcihum 10.4 5,6 6.5 22.5
AcQr rubrti.* 6. 6.9 2,5 16.3

SLlquidbar styr41eflua 6.9 2.9 6,0 15.7
Plattcrj aquarkca 1,4 $i4.3 13.3

MSW Of 1)
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[Table D16 (Continued)

Percent Percent Percent
4Relative Relative Relative Importance

Species Frgec Dest Doinnc Vlu

Berula nigra 6.9 2.8 2.3 12.0

1lex deciclua 3.4 1.4 0.6 5.4
*cephalanthus occide~ntalls Q. -1, .3.5

100.0 100.0 100.0 300.0

Saplings and Shrubs
Fraxinus caroliniana 25.5 59.7 60.7 145.9
Quercus laurifolla 15.4 6.6 8.6 30.6

Cephalanchus occidentalls 7.7 7.4 6.6 21.7
*Crataegus aestivalis 7.7 3.7 4.7 16.1

Styrax america~na 5.1 5.1 5.2 15.4
Taxodium cdzsrichum 7.7 2.9 2,3 12.9
Sebastlanla fruticosa 7.7 2.9 1.4 12.0
flex decidus 5.1 3.7 2.9 11.7

Quercus lyrata 5.1 1.5 2.1 8.7
Acer rubrum 2.6 2.2 2.6 7.4

*Hypericum galliodes 2,6 2.2 1.0 5.8
Gleditsia aquatica 2.6 0.7 1.3 4.6
Planera aquatica 2.6 0.7 0.3 3.6
Liquideamb~ar sryraciflua 2.6.~ 0,7 0,3 --LA

100.0 100.0 100.0 300.0

Woody Vines* *Smilax walttiri 50.0 89.0 94.4 233.4
Virls riparia 16,7 4.4 1.4 22.5
Trach-elospermum diE forme 16.7 2.2 1.4 20.3
Viris aestivalis 8.3 2.2 1.4 11.9

Ampelopsis arborea 2.J.2.22 1.4 J.L-9
100.0 100.0 100.0 300.0

* Herbs and Woody Sgedlings
Panicum rigidulum 8.5 -44.2 5i2,7
Smilax rorundifolia 12.8 - -10.5 23,3
Ampelopsis arborea 10.6 -* 4.8 15.4
Erech~eies hieracifoiia 6.4 -- 7.7 14.1
7,rachelospermun difforme 6.4 .- 2.9 9.3
Toxicodendron radican.s 6.4 2.9 9.3

*Quercus nigra 6.4 -. 2.9 9.3
Planera aquatic* 6.4 . 2.9 9.3
Carex J0oril 6,4 -2.9 9.3
Sebastiania frutieosa 2.1 *- .9 810
Taxodium distichum 4.3 .. 1.6 6.1
Quvrcus 4aurifoiia 4.3 6.1
parthancissuas quiquooioa. 4.3 -. 1.6 6.1

*Vitis sp. 2.1 1.0 3.11

Q4~Fuerpc lis Oi.1o 1.0 3.1.

tUquidazbar scyrsaafua 2.1. LO ). .I

1) Ro" VA IV 0A D73



Table D16 (Continued)

Percent Percent Percent
Relative Rel-ative Relative Importance

species Frgec est Dominance Vau

Hypericum gallaides 2.1 .- 1.0 3.1
*Fraxinus carolinlana 2.1 -*1.0 3.1

Cephalanthus occidentails 2.1 .. 1.0 3.1

Acer rubrum 2.1 1.0 3A
100.0 100.0 200.0

Zone 4

* Trees
Quarcus laurifolla 30.0 38.9 47.8 116.7

Quercus nigra 16.7 13.0 12.2 41.9
Carpinus carol.lniana 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

Quexcus lyrata 10.0 5.5 4.0 19.5

*Plnus taeda 3.3 1.9 9.3 14.5
Nyssa sylvarica 6.7 3.7 1.5 11.9
Becula nigra 1.3 1.9 0.6 5.8

Ilex decidua 3-3 ...J.9 0...2 5.4
100.0 100.0 100.0 300.0

Saplings and Shrubs* *QL'ercus laurifolia 6.8 11.9 17.2 35.9
Vaccinium eilioreii 7.8 11.9 8.1 27.8
Sry~rax americana 7.8 9.2 10.1 27.1

Frazinus caroliniana 7.8 10.2 8.4 26.4
Zlex decidua 9.0 7.0 10.0 26.0
Cornus foemina 6.8 8.9 10.1 25.8
Iiypericum galioides 1.1 13.9 7.8 22.8

*Carpinus carol ±niazia 5.6 5.8 7.5 18.9
Acer rubrum 6.8 5.2 6 6 18.6

Nyssa sylvarica 5.6 3.1 3.3 12.0

Zlex opaca 5.6 1.8 1.9 9.3

Liquldainbar seyraciflua 3.4 1.2 1.3 5.9
Quercus nigra 3.4 0.9 1.6 5.9
flea virginica 2.3 1.2 0.7 4.2

*Leueorhoe racemosa 1.1 1.8 1.1 4.0
Sebastiania frucicosa 2.3 0.9 0.5 3.7
Sabal ainor 2.A 0,9 O.S 3,7
Ulmus americana 2.3 0.6 0,5 3.4
Amorpha fruelcosa 2.3 0.6 10.3 3.2
Vacclnium coryabps"Q 1.1 0.6 Q.4 '.I

Quercus virgin~ana 111 0.3 0. 4 I's

*brt 1.1-rz I 0.A 0.3 1'?
Dinspyrzos Virs!laril 1.1 0,3 0.) 1'?
Co-pftelanchus occdeacais 1.1 0 3 0.1 1.3

074
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Table D16 (Continued) -

Percent Percent Percent

S(e) Relative Relative Relative Importance
;is reunz3 ...Qnsi~t Dominance. .... a:uL..

Parses borbonia 1.1 0.3 0.2 1.6
Tazodium distIchum 1.1 0.3 0.2 1.6

*Betula a Igra iA1 __ad. .A1 Z 1
100.0 100.0 100.0 300.0

Satinx vaiteri 34.7 62.1 31.5 128.3
CampsIs radicans 30.4 19.7 50.3 100A4
Viris riparla 1>0( 4.6 5.6 23.2

SAmpelopsis arborea 8.7 7.6 6.5 22.8
Vicis paimata 3.3 1.5 ".1 8.9
Tracheiospermura difforme 3.3 1.5 1.0 5.8
Parthenocissus quinquefoiia 3.3 1.5 0.5 5.3
Virus rorud4ifoiia 3_..L 1.5.0-..L

100. 100.0 100.0 300.0

* Herbs and Wtoodv Seedljnrs
Cazex ioulisantca: 4.6 -- 14.5 19.1
SebastIania fruricosa 9.8 -. 7.7 17.5
flea virginica 8.3 8.G 16.3
Quercus iaurifoiia 6.1 9.7 15.8
Care;: jooril 4.6 8.7 1.3A
Vacciniwn eliiortii 3.8 -- 7.6 11.4* *Satinx rorundifciia 4,6 -- 5.6 10.2
liyperictna gaiioides 3.8 -- 5.2 9.0
Tozicadendron radicans 6.1 -- 2.3 8.4
carpznus caroiiniana 5.3 -- 2.1 7.4
Trachliospermum diE tore 3.8 -3.6 7.4
Rubos eriviaiis 3.8 -. 2,7 6.5
fllecheiis repons 3.8 .2.7 6.5

*Ampelopsis arboreta J.. . 3.4 6.5
Ceapsis radicans 2.3 *-2.3 4,6
Lfquidawbar sr.vracifiua 3.1 -- 0. .8
kypoxis Lepe .~rpa 2.3 :. 4 3.7

Seururus., cerriuus 2.3 -- 2.6 1,4

Writi atcundito~la C. .1.3 21.8
*.unknevre 1.5 1.3 2.8

CIOutcISigiin 1.5 . 1 2.8
Sy ax k-le. ans- 0.8 . 1.9

Ulus.&=or.LCz.4s 15 . .0.318

Saei os-.ncw I -4 $ 031 1.6
PNava giatra OA.. . 1.8

Di~ahpua oc~aaea0.8 0,2 1.0

Df



[Table L#16 (Continued) i

Percent Percent Percent
Relative Relative Relative Importance

Nyssa sylvatlca 0.8 -. 0.2 1.0
* hex opaca 0.8 0.2 1.0

Crataegus aestlvalls 0.8 0.2 1.0
Cornus Pccmina 0.8 0,2 1.0
Beculda nlg~ra 0. -.

100,0 100.0 200.0

Zone 6

TIees
Pinus taeda 36.5 36.1 81.8 154.4
Quercus nlgra 18.2 22.2 9.8 50.2
Carya glabra 13.6 13.9 2.8 30.3
Nyssa sylvatica 13.6 13.9 1.9 29.4
Quercus vlrgilnana 9,1 8.3 2.8 20.2

*Liquidambar sryraciflua 4.5 2.8 0.6 7.9
Vaccinium arboreu~m 4.5 0.3..Q

1.60.0 100.0 100.0 300.10-

Saplings and Shgub4
llyrics eerifera 6.7 25.1 .24.7 56.5
Liquida~mbar styracif.lua 7,4 11.5 13.3 32.2
Quercus nigra 7.4 9.4 10.5 21.1

*Syimp.ocos tinccoria 8.8 9.3 8.3 26.4
Acer ru.Nnum 6.7 6.4 7.4 20.51
Nyssa sylvarica 7.4 4.6 5.9 17.9
Vaccinium ell~ioetii 6.7 6.1 A9 17./ i
Carya glabra 7.4 4.6 4.6 16.6
Vaccinium corymbosum ~ 5.1 5.3 4.A 14.5
Rhododendron canesee*ns 4.4 . 3.2 L.9 10.5

Clethra alniLfolia 4.4 2.8 2.2 9.4

Vaccinium arboreum 2.9 2.51 2.7 8.1
Sassafras aibidgcm 2.9 1.7 1.5 6.1.
quorcus Volucins 2.23 1.0 1.0 4.2
11ex glabra 220.5 0.5 3.?
Ninus caeda 2...G 04N 0.3 2.9
Sehustiania4 Pruricosa 1.5 M. 0.6 2.8
Peunus Umbellaca ..1.5 0.5 0 s 2's
Ascyrum hyperkeoldes 1.5 0.3 02* 2.0
Rhus copallint= 1.4k 04k 0.2 :
Vburnium 4wiacum 0. 02 0.1 1.0f Quarcus vrs-inans f. 02 0 1.0

* . korcus laurifaliaa 0. ~ 0,2 011.0
P~rs@4 borban~a 0? 02 z 1,0

D76D
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Table D16 (Continued)

Pi cent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominance Value

Ga/lussacia frondosa --old 0.2 0.1i1.0
100.0 100.0 100.0 300.0

Woody Vines
Vitis rotundifolia 33.4 71.9 83.5 188.8
Gelsemlum 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
Trachelospernium 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 4,30

100.0 100.0 100.0 300.0

Herbs and Woody Seedlinpg
Vaccinium corymbosum 7.7 -- 16.7 24.4
Clethra alnifolia 8.2 -- ).7 17.9
Vitis rotundifolia 6.5 - 8.0 14.5
Myrica ceritera 5.3 -- 9.2 14.5
Smilax pumila 6.5 - 7.0 [3.5
Quercus nigra 6.5 -- 5.0 i1.5
Toxicodendror radicans 5.3 -- 5.0 10.3
Liquidambar styracif!ua 4.2 -- 5.7 9.9
Pinus glabra 4.8 -- 3.2 8.0
Vaccinium elliottil 3.6 -- 4.0 7.6
Carya glabra 3.6 -- 2.4 6.0 0
Vaccinium arboreum 2.4 2.6 5.0
Acer rubrum 1.8 3.1 4,9
Symplocos Cinctoria 2.4 I 1.6 4.0
Sebastiania fruticosa 2.4 1.6 4.0
Parthenocissus quinqaefolia 2.4 1.6 4.0
Nyssr sylvacica 1.8 1.5 3.3
Mitchella repens 1.8 1.5 3.3
fypericum galioides 0.6 1 7 2.3

Gaylussacia frondosa 0.6 1. 2.3
Smilax rot,:ndifolia 1.8 0. 3 2.1

Gelsemium swmpervirens 1.8 0.3 2..1
Campsis radicans 1.8 0.3 2.1
Sassafras albidum 1.2 ' 0.8 2.0
Rhus copallinum 1. 2 0.8 2.0 S
Ilex opaca 1.2 0.8 2,0
Callicarpa 4mericana 1.2 0.8 2.0

(Shet 6 of 7)

Appendx D Importance Values for Species D77



00

STable D16 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominance Value

Smilax glauca 1.2 - 0.2 1.4
Quercus virginlana 1.2 -- 0.2 1.4
Robinia pseudoacacia 0.6 -- 0.7 1.3
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.. 0.7
Scleria criglomerata 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
Crataeegus sp. 0.6 - 0.1 0.7
Stylisma humistrata 0.6 -- 0.1 0.7
Berchemia scandens 0.6 -0.1 0.7 7
Ampelopsis arborea 0,6 -0- ___0 7

100.0 100.0 200.0

(Shwet I of 7)
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.Table D17
Importance Values for Species Occurring at Site 17, Arranged by Zone and

SVegetation Layer _

/ Percent Percent Percent

Relative Relative Relative Importance
Species Frequency Density Dominance Value

0
Zone 2

Trees
Fraxinus carollniana 25.0 58.8 34.3 118.1
Planera aquatica 17.5 20.6 21.2 59.3
Taxodium dlstichum 20.0 6.9 20.8 47.7
Nyssa biflora 12.5 3.9 16.8 33.2
Cracaegus 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 apd 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 6.6SAcer rubrum 3.6 0.6 0.6 4.8
Irta virginica 3.6 0.7 0.3 4.6
Quercus lyrara 3.6 0.3 0.3 4.2
11ex 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 1,8 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
Pianera aquatica 25.9 28.6 54.5
Crataegus aestivalis 14.8 18.2 33,0
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

(Shoot I of6)
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(•.) Table D17 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

-Species Freguency Density Dominance Value

Boehmerla 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 laurifolla 23.2 32.3 18.8 74.3
Acer rubrum 20.9 15.0 12.0 47.9
Liquidambar styraciflua 9.3 3.1 0.8 13.2
Fraxinus caroliniana 4.7 4.7 0.8 10.2
Ta.odium distLchum 4.7 2.3 3.0 10.0
Ilex myrrifolia 7.0 2.3 0.5 9.8
Cyrilla racemiflora 4.7 1.6 0.2 6.5
Persea borbonia 2,3 1,6 0,3 42

100.0 100.0 100.0 300.0

Saplinps 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
Nvssa 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 myrrifolia 7.4 4.4 3.7 15.5
Liquidambar styraciflus 6.4 1.8 1.7 9.9
Leucothoe racemosa 6.4 2.2 1.3 9.9
Vaccinium elliortii 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 rinctoria 1.1 1.0 0.7 2.8
Myrica cerifera 2.1 0.4 0.2 2.7
Quercus lyrata 1,I 0,4 0.4 1.9
Quercus nigra 1.1 0.2 0.2 1.5
Lyonla lucida _,i-,1 0.2 01 1 A

100.0 100,0 100.0 300.0

Woody Vines
Smilax laurifolia 24.0 51.9 68.6 144.5
Gelsemaium 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 9.9 0

(Sh"t 2 of 6)
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[Table D17 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Specie y Density Dominance Value

Smilax hispida 4.0 3.7 1.0 8.7
• Toxlcodendron radicans 4.0 1.2 3.0 8.2

ViCis rotundlfolla 4.0 1.2 .. 6.0L
100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Ascyrum hypericoides 10.3 -- 26.6 36.9
Miechella repens 6.9 -- 16.7 23.6

* Quercus laurifolia 13.7 -- 8.6 22.3
Fraxinus caroliniana 10.3 -- 8.9 19.2
Acer rubrum 9.5 -- 6.5 16.0
Smilax laurLfolia 11.1 -- 4.3 15.4
Gelsemlum rankinli 6.9 -- 6,8 13.7
Berchemia scandens 6.9 4.3 11.2
Itea virginica 4.3 -- 2.4 6.7

* Carex jooril 4.3 -- 2,4 6.7
Nyssa sylvatica 0.9 -- 3.6 4.5 •
Centella erecta 1.7 -- 1.7 3.4

Cyrilla racemiflora 2.6 -- 0.7 3.3
Smilax hispida 0.9 -- 1.5 2.4
Persea borbonia 0.9 -- 1.5 2.4
Liquidambar styraciflua 0.9 1.5 2.4* O Woodwardia virginica 1.7 0,5 2.2
Toxlcodendron radicans 1.7 0.5 2.2 0
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

1 100.0 100.0 200.0

Zonje 4

Acer rubrum 18.7 33.7 29.2 81.6
flex opaca 16.4 14.7 3.5 34.6

* Nyssa sylvatica 11.6 9.5 12A8 33.9
Gordonla lasianthus 9,A 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 11 6 9-5 2.1 23.2
Pimis taeda 2.3 2,7 13.5 18.5
Quercus mlchauxii 2.3 1.4 7.1 10.8

* Symplocos tinctoria 4.6 2.7 0,7 8.0
Quercus phellos 2 3 __1, . Q 4.2 •

100.0 100.0 100.0 300.0

(Sh..t 3ot 6)
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¶• Table D17 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Species Freouencn , Density Dominance Value

Saulings and Shrubs
* flex opaca 12.6 35.3 41.4 89.3

Ilex coriacea 8.8 15.0 11.6 35.4
Vacclnium fuscatum 12.6 10,7 10.9 34.2
Fersea borbonla 12.6 I. 6 9.2 33.4
GordonIa lasIanehus 5.1 61.5 6.6 18.2
Acer rubrum 7.6 3,7 4.1 15.4
Symplocos cinctorla 7,6 3.1 3.9 14.6

• Clethra alnifolla 6.4 4,3 2.8 13.5
Quercus nigra 5.1 4.0 3.1 12.2
Cyrllla racemiflora 5.1 1.6 1.4 8.1
Magnolia virginlana 3.8 1.2 1.7 6.7
Quercus mwchauxii 3.8 0.9 1.6 6.3
Prunus serorina 2.5 0.6 0.5 3.6
Lyonia lucida 2.5 0.6 0.4 3.5

* Sebasciania frurIcosa 1.3 0.3 0.4 2.0
Myrica cerifera 1.3 0.3 0.2 1.8
Leucothoe racemosa 1.3 0.3 . 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.

100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
flex coriacea 8.7 ., 16.4 25.1

* Woodwardia areolata 10.9 13.1 24.0
Persea borbonia 13.0 -- 10.1 23.1
Leucorhoe axillaris 4.3 - 18.5 22,8
Mitchella repens 13.0 -. 9.3 22,3
Clechra alnifolia 7.6 -- 7.9 15.5
Symplocos tiuceoria 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 ctnnarnornea 3.3 1.8 5.1
Snilax rotundifolia 1.1 3.3 4.4
Smilax glauca 3,3 0,6 3,9
Smilax walte'i 2.2 1.6 3.8
Quercus michauxii 2.2 1.6 3.8

* Vacclnium sp, 1.1 1,4 2.5
Woodwardla vIrginica 1.1 1.3 2.4
Vitis rotundifolla 1.1 0.2 1.3

(Sh"t 4 Of6)
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Table D17 (Continued)

Percent Percent Percent
(4r Relative Relative Relative Importance

Species- Freauencv Density Dominance Value

Vacclnium corymbosum 1.1 - 0.2 1.3
* ,Nyssa sylvatica 1.1 0.2 1.3

Cyrill] racemiflora 0.1 0.2 1.3
Carex sp. ..J""0.2 _1.3

100.0 100.0 200.0

• Trees
Quercus nigra 43.6 59.3 37.1 140.0
Pinus eaeda 26.2 18.7 44.6 89.5
Liquidambar sryractflua 13.0 9.4 9.7 32,1
Quercus virginlans 4.3 6.3 6.6 17.2
Symplocos rincroria 4.3 3.1 1.4 8,8
Sassafras albidum 4.3 1.6 0.3 6.2
Zlex opaca 4.3 1.6 0.3 6.2

100.0 100.0 100.0 300.0

Saplings and Shrubs
Symplocos rinctoria 11.5 51.6 46.0 109.1
Quercus nigra 10.5 12.3 16,2 39.0
Sassafras albidum 9.3 7.1 8,0 24.4
aLquidambar seyraciflua 10.4 6.1 7.2 23.7
1 "ex opaca 8.2 3.9 4A8 16.9

fyrica cerifera 5.8 4.7 4.1 14.6
Vaccinium ellioctii 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
Casranea purnila 4.6 1.8 1.5 7.9
Nyssa sylvarica 3.5 0.9 1.8 6.2
Quercus falcata 3.5 0.7 0,4 4.6
Prunus serotina 2A3 0.9 0.8 4.0
Quercus virginiana 2.3 0.4 0.5 3.2
Cormus florida 2A3 0,4 0.4 3.1
Vacclnium arboreura 1.2 0A4 0.4 2.0
Vaccinium fuscarum 1.2 0.2 0,2 1.6
Quercus stellara 1.2 0.2 0.2 1.6
Quercus michauxii 1,2 0.2 0.1 1.5
Zlex corlacea 1.2 0.2 0.1 I'5
Diospyros virg1i1laja -.L2- -Ai .JU

100.0 100.0 100.0 300.0

Y&odx ines
Vitis rotundifolla 46W1 50.0 55,0 151.1

* Gelsemlum sewpervirens 45.0 19-
100.0 100.0 100,0 300.0

(Shm 5 of sJ
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Table D17 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

Svecies Frgec Density Dominance Vau

Herbs and Woody Seedlin~s
Q Quercus nigra 11.7 - 20.7 38.4
Symplocos ti.nctorla 8.8 - - 12.7 27.4
Sassafras albldum 14.7 -- 12.7 27.4
Nyssa sylvarica 7.8 - 12.8 20.6
Persea borbonla 8.8 -- 10.8 19.6
Chlmaphila maculara 4.9 -- 3.8 8.7
VIt~s rotundlfolia 3.9 2.3 6.2

* Tragla urens 3.9 -- 2.3 6.2
Liquldambar sryraclflua 3.9 -- 2.3 6.2
Gelsewlum aempervirens 2.0 -- 1.8 3.8
Smilax glauca 2.9 -- 0.7 3 6
Plnus raeda 2.9 -- 0.7 3.6
flex opaca 2.9 -- 0.7 3.6
Cnldoscolus stimulosus 2.9 -- 0.7 3.6
Dlchanthellum commutatum 2.0 -- 0.5 2.5
Vaccinlum elliot•ii 1.0 -- 1.5 2.5
Quercus velutina 1.0 -- 1.5 2.5
Lonicera sempervirens 1.0 -- 1.5 2.5
SmIlax hispida 1.0 -- 0.2 1.2
Sebastiania fruticosa 1.0 ., 0.2 1.2
Rhus copallinum 1.0 -- 0.2 1.2
Unknovn 1.0 -- 0.2 1.2
Hitchella repens 1.0 -- 0.2 1.2
Carex sp, 1.0 -- 0.2 1.2
Andropogon virginicus 0.2 .- 1.2

100.0 100.0 200.0

0
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O

Table El
FTI Plant List

Water
Logging

Nw1 2  Tolerance
Species Status Ratings 3

. Soecies Coot FrI1l - SD Reion 2 (JILT)

Trees

Acer drujaondl. 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 saccharlnum ACSA 3.75 ± 0.36 FACW Moderately

tolerant
3ecula nLgra BENI 4.01 + 1.73 OBL Moderately

tolerant
Bumelia lanuginosa BULA 6.50 + 0.00 FACU
Bumella lycoides BULY 4.50 ± 0.00 FACW
Carpinus caroliniana CAGA 4.84 + 0.61 FAC Weakly

tolerant
Carya aquacica 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

* Carya comenrosa CATO 6.50 + 0.00 UPL tolerant

CeteIs laevigata CELA 4.84 ± 0.56 FACW Weakly
tolerant

Cephalanthus oc.-idencalis CEOC 2.83 ± 0,52 OBL Most
tolerant

Cercis canadensis CECA 5.50 ± 1,40 FACU
Cornus drummondii CODR 4.50 + 0.00 FAC
Cornus florida COFL 6.50 ± 0.00 FACU Least

tolerant

STakon fromn PW (!%$I. donw we at ft• 4M l ftte *pWK: Taken Itom 4*n (1084). 60Won ive at ft eot o ph U I
E2 ApmAx E FTI Paw Lai
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Table El (Continued)

(• ) water
Logging

NWI Tolerance

"Species Status Ratings
Spaeties -C.... Frl SD Rei• (WLT)

Cornus foemina COFO 5.50 ± 0.00 FACW-
Crataegus aeslvilis CRAE 3.00 . 0.70 OBL Moderately

tolerant
Czataegus viridis CRVI 4.52 ± 0.58 FACWJ Moderately

tolerant
Cyrilla racemlflora CYRA 3.50 ± 0.00 FACW
Diospyros virginiana DIVI 4.13 ± 0.82 FAC Moderately

tolerant
Fagus grandifoll FACR 6.50 ± 0.00 FACU Least

tolerant
Forestlera acuminata FOAC 3.48 ± 0.50 OBL Most

tolerant
Fraxlnus americana FRAN 6.50 + 0.00 FACU
Fraxinus carolinlana FRCA 2.87 ± 0.41 OBL Most

tolerant
Fraxinus pennsylvanica FRPE 4.44 + 0.67 FACW Moderately

tolerant
Gledltsia aquatica GLAQ 3.50 ± 0.00 OBL Highly

tolerant
Gordonia lasianchus GOLA 4.50 + 0.00 FAC" Moderately

tolerant
Halesia carolilna HACA 6.50 ± 0.00 FACU+

0 Halesia diptera HADI 6.19 + 0.43 FAC
Ilex decidua ILDE 4.35 ± 0.83 FACW Moderately

tolerant
Ilex myrrifolia I14Y , 50) t 0.00 FACV
Nex opaca ILOP 5.79 + 0.72 FACU+ Weakly

tolerant
Juglans igsra JUNI 6.50 .t 0.00 FACU Weakly

tolerant
Junipwrux vinIsana JUVI 6.50 ± 0.00 FACU Least

tolerant
L~quid.bbar *styracilu LIST 5.03 ± 0.65 FAC. Moderately

tolerant

% . F P USA E3

"o S
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Table El (Continued)

Water
Logging

NWI Tolerance

Species Status Ratings

* Species Code TI -SD- Region 2 3ILT)

falus anguseifolla MAAN 6.50 ± 0.00 UPL
Melia azedarach MEAZ 5.54 ± 0.00 UPL
Moru ,-ibra MORU 5.75 ± 0.96 FAC Weakly

tolerant
Nyssa aquatica NYAQ 2.62 ± 0.20 OBL Most

tolerant
Nyssa blflora NYBI 3.04 ± 0.47 OBL Most

tolerant
Nyssa ogeche NYOG 2.64 ± 0.00 OBL
Nyssm sylvatica NYSY 5.27 + 0.65 FAC Weakly

tolerant
Ostrya virglniana OSVI 6.50 ± 0.00 FACU- Least

tolerant
Persea borbonia PEBO 4.35 ±t 0.00 FACIJ Moderately

tolerant
Pinus echinata PIEC 6.50 ± 0.00 UPL Least

tolerant

Pinus elliottii PIEL 5.50 + 0.00 FACW
Pnus glabra PIGL 6.24 + 0.37 FACW Weakly

tolerant
Pinus raeda PITA 6.41 ±t 0.14 FAC Moderately

tolerant
Planera aquacica PlAQ 3.12 + 0.68 OBL Most

tolerant
Plaranus occidenralls PLOC 5.18 + 0.00 FACW- Moderately

tolerant

* Quercus alba QUAL 6.50 ± 0.00 FACU Least
tolerant

Quercus faleata QUFA 6.50 ± 0.00 FACU-

Quercus faleara QUPA 6.39 ± 0.31 FAC+ Weakly
var. pagodifolia tolerant

Quercus Iaurifolia QULA 3.89 • 0.38 FACW Weakly
tolerant

SQuercus lyrata QULY 3.71 ± 0.68 051. Highly
to 3 oft r

*EH
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TbeEl (Continued) ____

Water
Logging

NWI Tolerance
Species Status Ratings

iquercus michauxytI Qu"I 4.81 ±0.61 FACW W~eakly
tolerant

Quercus ntgra QUNI 5.73 + 0.69 FAC
Quercus nutrallIil QUNU 4.50 ± 0.00 GBL Moderately

tolerant
Qut-rcus palust.,'Is QUPA 4.00 ± 0ý00 FAGW Moderately

tole rant
Quercus-phe~los q'JPH 4.81 ± 1.07 FACVJ Moderately

teleran t
Quercus shumardii Q1USH 5.50 ± 0,00 FACU Weakly

tolerant
Ouercus scellara QUST 6.50 t 0.00 FACU
Quercus virgIlilana QUVI 6.50 ± 0.00 FACU+ Weakly

* tolerant
Quercus velucina QUVE 6.50 ± 0.00
Salix nigra SANI 2.83 ± G.58 OBL Most

tolerant
Sassafras ulbidum S.AAL 6.50 ± 0.00 FACU Least

tolerant* *Syoplocos tincroria SYTI 5.54 + 0.00 FAC
Taxodium distichum TADI .2.971± 0.61 OBL Host

tolerar"t
Ulmus aIluea Ut.AL 6.43 ± 0.13 FACU+ Weakly

tol erant
Ulau~s americana U"4A 4.46 1, 0.62 FACW Moderately

tolerapt
Ulwmus rubr.a ULRU 5.50 ± 0.00 FAC Least

* tolerant
Vccinum aroeum VAA1R $50 ± 0.00 FACU

*mP" -



[Table El (Continued)______

Snecies Snecigs Code -FTI-SD NISau

SAglings and Shrubs

Acer drummondij ACDR 3.68 + 0.57 OBL0
Acer negundo ACNE 5.20 ±0.99 FACW
Acer rubrum ACRU 4.96 ±0.94 FAC
Acer saccharlnum ACSA 3.50 + 0.00 FACW
Amelanchier arborea AHAB 6.50 +0.00 FACU
Amorpha frulit cosa AMFR 4.08 ±0.59 FACW
Aralla spinosa ARSP 6.50 +0.00 FAC
Arundinaria gigantea ARGI 5.41 ±1.66 FACW
Ascyruin hypercoides ASHY 6.50 ± 0.00
Asimina parvif lore ASPA 6.50 ± 0.00 FACt)
Asimina triloba ASTR 6.50 ± 0.00 FAC
Betula nigra BENI 4.50 ±2.00 OBL
Bumella lanuginosa BUIA 5.91 ±0.00 FACt)
Callicarpa americana CAAM 6.39 ±0.20 FACU-
Carpinus carol rirana CACA 5.07 ± 0.43 FAC0
Carya aqua:ica CAAQ 3.70 + 0.38 OBL
Carya glabra CAM. 6.50 + 0.00 FACU
Carya illinoensis CAIL. 5.00 ± 0.71 FACi
Carya tomenrosa CATO 6.50 + 0.00 IJPL
Cascanea pwnila CAPU 6.50 + 0.00 UPL
Celtis .iaevigaca CELA 4.37 ± 0.38 FACW1
Cephalanthus occidentalis CEOC 3.13 ±0.44 OBL* 0
Cercis canadensis CECA 6.37 ±0.22 FACUSChiownanhus virginicus CIIVI 6.50 ±0.00 FACU
Clethera alniffolia CW.A. 5.3? 1.67 FACW
Cornus drummogdil CODR 5.69 + 0.90 FAC
Cornus f!c~rida COYI. 6.50 *0.00 FACU
Corflus tfoomaina COWO 4.70 ±0.90) FACW-
craraegus aesrlvalis, CRAF. 2.98 + 0.15 OBL
crataegus I lava CRPI. 6.50 ±0.00 F
craeaegus marshall.;! CRMA 5.37 ±1.63 FAC
Cr~raegus viýfldi~s CRVI 4.46 ±0.65 FAC'4
Cvr~ila racomiaflora GYRA. 3.72 ±0.00 FACU
Lhspo vsgiunaana OIVl 5.08 4 1.18 FAC
F'agus grandifolia FAGR 6.50 + 0.00 FACU

or~ves-ra ~aculata MAC. 3.57 ± 054 OBI.
Fraxwuts svvericarfa MM ~ 6.S0 + 0.00 FC
Fraxinaus e~rolin4ira RC 91 1 0.33 OBI,
FrAxious jtrnqe 4.11 * 0, TO FAM~
64iss4 frm.~ 650 * 0 oo 00AC

aelr4 3.15 ±0. 49 0

6 , 0 0 FA0,0
~5; ~COA 4,1$0 0 0.00 A

(h NA ~ 50 0.00 F ,

R4i~~ - o1d 011 V0 4044W4t r 4 0.043 0FL

E6

0



[Table El (Continued)

species Species Code ... Fl.LI..SD.. AWL Status

Ilex amelancliler 11AM 2.50 + 0.00 OBL
Ilex coriacea ILCO 4.58 ± 0.00 FACW
flex decidun ILDE 4.57 + 0.73 FACW-
flex glabra ILCL 6.50 + 0.00 FACW
hlex myrtlfolia I 11Y 3., 0.00 FACW
Ilex opaca ILOP 5.96 +0.61 FACU+
Ilex verticillata ILVE 2.50 ± 0.00 FACW
flex vomltoria ILVO 6.50 +± 0.00 FAC
Itea virginica ITVI 2.83 + 0.35 FACW+
Juglans nigra JUNI 6.50 ± 0.00 FACU
Juniperus virgin iana JUVI 6.50 ±0.00 FACU-
Leucothoe racemosa LERA 4.06 +1.17 FACW
Lindera benzoin LIBE 5.82 ±0,00 FACW
LiquIdambar stzyraciflua LIST 5.52 ±0.76 FAC+i
Lyoniia Zucida LYLIJ 3.71 :t 0.00 FACW
Magnolia grandiflora MAGR 5.43 ± 0.09 FAC+
Magnolia virglniana KAVI 5.50 ±1.41 FACIJ+
tlalus angustifolia I4AAN 6.50 ±0.00 UPI.
Malus coronarjia KACO 6.50 +0.00 UPL
Melia azedarach MEAZ 6.21 ±0.00 UPI,
!forus rubra !4ORU 6.25 ± 0.50 FAG
Myrica tcerif era MYCE 6.19 + 0.43 FACi.
NyssO .ý.q~JaLiCa NYALQ 3.25 ± 0.50 OR'.

* yssa biflora -.'YB 1 3.50 + 0.00 0BK
Nyssa cgeche N'Y0C 3.50 + 0.00 OBI.* *
Nyssa svlvatica NYFY 5.80 -..0.6q FAC
Ostry~a '.irgi.1ia'a OSVI 6.50 + 0.00 FACU-
Persaa borbonla PE50 4.18 ±1.21 FACW
Pi.7j~S rae~a P ITA 6.50 ±0.00 FAC
plancra 4qutia FtAQ 3.01 0.64 Oft.
"Platiflus occdenta"!s PLOC 5.05 *0.00 IVACW-
?onelrts rt;foiartj FVTI 6.50 ±0.00 VPt.
?runus vrot ina PRSE 6.26 ± .41 AC
Prunus umbellata PRUN 6.SO 0.0.) WQ1
Qtjrcs alba QUAL 6+50 0.00 FC
Quer..us falcarij Q1JFA 6.50 *0.00 AU
Q14rells 4,50QUA .S 0.00 FAC+

Qttvrcus ldt~r f1ij QVIA 4.1 0.0 FAINV

Qurz s ur 14tdhAC4?~ 6.S0 ±0,00 Ot
~u~ru ~t~4QVI4I1 5 it 0,11 FACtV

.'eis ~i~alI4QVutW45 0.00 041.
Q~r.u~pf~hs ~U1ON. 1.18 FACV,

$.sf0 1 0.00Ot FAN~

Qu~rcu* 4tl~r f$S 6.5 0''" 0.00 FAGO

$him UmE7



[Table El(Cniud

Rhododendron canescens RHON 6.50 + 0.00 UPL
RJhus glabra RI(GL 6.50 _± 0.00 UPL
,Rhus copallinum RHO6.50 ± 0.00 UPL
Sabal minor SAI4.50 +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 FAG
Sassafras albidum SAAL 6.50 ±0.00 FACt?
Sebastiania fruticosa SUFR 4.45 ±0.67 UPL
Styrax americana STAN 3.41 ±0.64 FACW
SYmPlocos tinctoria SYTI 6.40 ±0.17 FAC
Taxodium distichum TAD! 3.33 ±0.71 OBL
Ulmus alata MLAL 6.24 + 0.34 FACU+
Ulmus, americana ULAM 4.81 +0.74 FACW
Ulmus crassifolia ULCR 6.50 ±0.00 FAG
Ulmus rubra ULRU 5.75 ±0.50 FAC
Vaccinium arboreum, VAAR 6.45 0.13 FAMl.
Vaccinium corymbosum VACO 6.50 + 0.00
Vacclniurj ellio~ttl VAEL 5.82 0.96 k'AC+
Vaccinium fuscatum VAFt? 4.50 +0.00 FAC+
Viburnum dentatum V7DE 4.87 + 1.24 FAC
Viburnum obovatum, 'IOB 4 .53 ± U('.CO FACW+
Viburnum rufiduluaj VIRU 6i.0 4 0.-04 FA%;U

AMPelopsis arborc.'i MAR 3.94 + 1.04 IFAC'
Apeapi zidaaAMO4.50 ±1.41 1YAC.+

Aris:Qoloch.:a iom,.nros, ARTO 6.50 + 0.00o FAG.f

Bcrrýhemj qcnl?ý BICSC 4.55 + 0 96 ýC

Capi adC~SIARA 4.05 1 0.97 FAG

Clematis JgsitiaCU.1 6 50 0.00FAM
cocculu e~us sCOCA 437 1.01 FAC
0Gjse~tit.M Ga~en MA~ 3.50 ±0,00 CU
4WUIU1niu G*e-S.r 6 $0 1 0.00 FAC
rpzo l4c'Jmoso !IIA 7 0 O 000 F.A (:
lpg;4 r'pc~ P-1 2,50 0.00 FAL. t

Lole ajprt: it' 6,$0 1 0.00 PAC-
L~LOSEa 6 50 *0,00

Parh~.~sq;4IrqU~fOha PAQJ S 0.79 M

S£ýI~x blo.pta . ).o0 SI 0 30 FAGS

i~j Lax tvaktctt )NU 05 0.21 OSL

Ak~ads 7. FriNu) U



[Table El (Continued)]

Species Soekl. SDd L.-.NWl -S tatuo

Toxicodendron radicans TORA 4.82 ±0.91 FAC
Trschelospermum ditforwe TRDI 4.18 + 1.14 FAC
Vltis aestivalls VIAE 6.50 ± 0.00 FAC-
Vitis clnerea VICI 5.50 4 1.41 FAC4
Vicls palwmata 'JIPA 4.07 ± 0.38 FACW-
Vitis riparia VIRI 4.27 ± 0.57 FACW
Vicls rotundifolla 'JIRO 5.71 ± 0.80 FAC
W~isteria fratescens VIFR 3.65 ± 0.00 FACW

Herbs and VJoody Seedl ngs

Acalypho gracilems ACGR 3.77 ± 0.00 UPL
Acalypha rhomboidea ACRH 3.85 ± 0.47 FAC-
Acer drummondil ACDR 3.64 + 0.19 OBL
Acer negundo ACNE 5.58 ±t 0.96 FACW
Acer rubrum ACRU 4.63 ± 1.10 FAG,
Ageratina altissima AGAL 4.71 + 1.53 FACU-
Agrimonia pubescens AGPIJ 6.50 ± 0.00 IJPL
A~grostis hienvalis AMU. 6.50 ± 0.00 FAC
Amaranchus tudis ANRU 3,50 ± 0.00 FAC
Ameranthu.s rubercuilqtus AMTU 6.50 ± 0.00 FACW2'
Amamaia coccinea AJICC 3.50 + 0.00 FACJ44
Amorpha fruiticosa ANiFR 3.78 ± 0.00 ; AM
Ampelamus albidus AMAL 6.50 ± 0.00 FAC
Ampelopsis arborea A14AR 3.76 ±t 0.00 FAC+

Ampdlopsls brevipedunculara AflBR 6.50 * 0.00 UPL
Andropogon virginicius ANVI 6.50 + 0.00 FAG-0
Aralla spiaosa ARS? 6.50 ±0.00 FAG
Aristolachla serpexiiia ARSE 5.07 ±1.13
Arundirtaria gignteai ARC;! 5 14 *1.42 FACW.
Asarum arifoli~um ASPAR 5.50 ±0.00 FAC -
Ascleplas ptororms ASPE 3.24 ±0.37 OBL.
Ascvrum hype i cai des ASHY 6. 50 ±0,00 FAG
Aster lat'r4florus ASUN 4 50 0 M.0 FAG
Aster simaple'x ASSI 3.04 *0,40 FACW
Berchem.a snc~ads hEsc 4.72 1.14 FA CV
i~c~tula nigra BENI 4.50 ±0.00 B
Pidtns cernua bIcF. 1.50 ±0.00 Oat.
S.dens disadv4 SIDI 1.S0 0 00 FAG'V

Eihot-rla eyli-mtl~ BOCY 1.-346* 0 67,FA2
Sry7lmbifetatu $Oa ý00 a 0 1 FAC

Sorychum vtr-arinantua SOVI 6.50 Q, m- 00
arwllch14. cirrhosd atte 1 3 4 *0,62 FAM'
8=nO;AAl. afnugOORA &'IA 4fj.50 ± 0 YAM
c.harp erruu CAMN 6 0,21 FACU-
Cazysis radic*ns CAA4. 34 08 M
Cardli~,porawu hatlc1r~bu.A CARA 1 $0 1,41 FIKC

P"U E9



Table El (Continued)

Species Species Code -91 SD Sau

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 flaccldula CAML 6.50 ±0.00
Carex Intumescens CAIN 4.50 +0.00 FACW
Carex .jooriI CAJO 4.01 ±0.00 031.
Carex loulsianica CALO 4.50 ±0.00 OBL
Carex squarrosa CASQ 4.50 ±0.00 FACW
Carex torra CATR 5.83 ±0.86 031.
Carpinus carol iniana CACA 4.84 + 0.35 FAC
Carya aquatica CMAQ 3.69 ±+ 0.52 0111
Carya glabra CAGL 6.50 + 0.00 FACU
Carya tomentosa CATO 6.50 ±0.00 UPL
Carya illinoensis GAIL 6.50 ±0.00 FAC.
Castanea pumila CAPU 6.50 + 0.00 UPL
Ceitis iaevigara CELA 4.77 ±0.81 FACW
Centella erecra CEER 3.50 ±0.00 FACW
Cephalanthus occidentalis CEOC 3.18 ±0.49 OBL
Cercisý canadensis CECA 6.50 ± 0.00 FACU
Chasmanthium laXUM CHIA 6.50 ±0.00 FACW-
Chasm~anrhiugn sessiliflorum CHSE 6.17 ±0.82 FAC.
Chimaphila maculata CHMA 6.50 + 0.00 UPL
Chltonanthus virginicus CHVI 6.50 ±0.00 FACU* *
Clematis crispa CLCR 4.13 ±0.48 FACW+

*Cleareais ligusici~folia CLLI 6.50 + 0.00 FAG'4
Clemsatis viorna CI.VO 5.50 ±0.00 UPL
Cle'"tis virginiana CLVI 4.57 ±0.10 FAC.
Clechra alnifolia CIA!. 5.50 + 1.41 FACW
Cnisdoscolus stimulosus CNST 6.S0 -± 0.00 UP!.
cocculus caroliflus COCA 4 78 + 0.90 FAC
co~.e1.jna eaounis COW~ 2.50 ±0.00 FAC
c0=011na diffusa coO! 3.83 ±1.53 FC
c0=01ind virsillia clovi 4.02 1 0.06 FACH
Cmoolinitm tvelst.tlum COCE. 6.50 ± 0.00 FAC
Contus druJoni CODR 5.73 ± 0.00 FAC
Cornus florita COF!. 6.50 i 0.00) FACU
Comus foomna ~ COFO 5.25 0.98 FACV-
Crarxogus 4stjvai.s CRAK 3.50) 1.41 OBL
cteeaosts marshal11ia CM~A 6.60 ± 0.00 FA C
Cat~ogti '.1rw!s CRIY! 4.09 1 0.71 AC

CýFOOCOOnUj =irrioJ) 0411 2.56 ± 0.00 FM
cyperu* M~~~~CRP 2.50 ±0.00 OBI.

c rilla r~'2em~fr fCYPA 3.79 ±0.00 FAGV
Dwnc#=3i4a barbara 1JEBA 5,50 o'000 FACU
D~soiIwdl OWLwr JRI 6.50 1 0.00 UPI.
Do-swltn DFiu ~ OPA 4.50 1 0,00 AI

Iocoiwc aah DEl'S 6.50 ± 1 0401 UPI.
Dichintho~ium ý04itarau* Dico 4,1?; ± 1.% FAC

E10 cttr A'apinoi OlG 4.I PU 0.0otC



(Table El (Continued)]S

S~ecies Snecies Code ETI NWI Status

Dichondra repens DIRE 6.50 ± 0.00 FACU
Dlcliptera brachlata DIBR 5.80 + 0.00 FACW

Dloclea multiflora DIMU 5.50 ± 1.41 FAC+
Diodia virginlana DIVR 3.60 ± 0.98 FACW
Dioscorea quaternata DIQII 5.50 ± 1.41 FAC0

Diospyros vlrgilnana DIVI 4.59 ± 0.94 FACJ

Duchesnea Indica DUIN 5.50 + 0.00 UPL
Echinodorus cordifollius ECCO 3.00 ± 0.70 EL

Eleocharls microcarpa RLt! 2.50 ± 0.00 OBL

Elytrarla carol.lnensis ELCA 5.00 ± 0.70 FACW
Erechtltes hierac~ifolia ERkII 3.50 ± 0.00 FAC

Erigeron philadeiphicus ERPH 6.50 ± 0.00 FAC
Ersgrostis hypnoides ERIIY 2.50 ± 0.00 OBL
Euparorlum serotinum RUSE 42.7 ± 1.15 FAC
Fagus grandifolla FAGR 6.50 ± 0.00 FACU

Forestiera acuminata FOAC 3.32 ± 0.36 FACII+
Fraxinus caroliniana FRCA 3.00 ± 0.45 OBL
Fraxuius pennyslvarnca FEPE 4.00 ± 1.29 FACIJ
Galitum aparine GMAP 6.50 + 0.00 FACU

Gal jur circaezans GACI 6.50 ±; 0.00 FACt)-
Galium trifidum GATR 6.50 + 0.00 UPL
Galium uniflorum GAUN 6.50 ± 0.00 UPL
Gaylussacia trondosa GAFR 6.50 ± 0.00 FAC
Gelseinium rankinil GERA 3.50 + 0.00 FACW+

*Gelsemium sempervireas GESE 6.31 + 0.38 FAC
Geum canadense GECA 5.32 + 0.96 FAC* *
Gledirsia aquarica CLAQ 3.27 1 0.00 0B1.

Gratwioa virginiana GRVI 2.50 ± 0.00 OBL
iiaameInlis virginiana ItAVI 6.53 ±0.00 FAG
Halosia diptera HADI 6.50 *0.00 FAC
Heliocraplum indicumn HEFIN 2.50 + 0.00 FAG.
Hibiscus laevis 1111A 3.50 ±0.00 OB1.
H ,--pericum Salloides IIYGA 4.53 i 0.00 05t.

Hypericum hyperieoldes IIylIV 5.25 ±1.50 UPL
Hyvi letcrp ll 3 80 ±0.99 FAGU

Hyptis murabijis tIY14U 6.50 O 000 PAC

llex corlacea ILCO 5.50 1 1.41 IC

14ON Opaca I LP 6.09 *0.51 FACU*

Ipo*004 1flagu~a II 3.03 ± 0.00 FAC*

lpmo4 vright4b ' 2 5Q 0,0 FACU
lro4vrme ITVIl 4.03 0 SO FACUt

I4auaIVAN 4.50 ±0.00 FAC
i&!tporux virezflstJah .JtJV 6.50 0.00 FACU .
Juseteij 4ý-,Ojiwa IUA4' Val 0 L1(7 Oft.
jsiclai Ovc Juolv 6.so 0.00 OSL

Lacruca I lorldatim 1AFt. 1.67 0,76 PAGU

Ljccuca soelvioa UASE 6.50w 0.00 A

t~.lt~o of3)

Appei'k1a E MT Pi% d El I



TbeEl (Continued)

Leersia lenticularis LELE 3.65 + 0.72 OBL
Leersia oryzoides LEOR 3.50 + 0.00 OBL
Leersia virginlca LEVI FACW
Leucothoe axillaris LEAX 4.50 + 0.00 FACW
Lindera benzoin LIBE 6.23 + 0.00 FACV
Lindornia dubla LIDU 3.50 + 0.00 OBL
Liquidacabar styraclflua LIST 4.87 ± 0.75 FAC+
Lonicera japonica LOJA 6.50 + 0.00 FAC-
Lonicera sempervirens -7DSE 6.50 + 0.00 FAC
Ludwlgla decurrens LtOE 2.50 + 0.00 B
Lygodium japonicum LYJA 5.17 ± 0.14 FAC
Lysimachia radicans LYRA 3.86 + 0.44 OBI,
flalus coronaria HACO 6.50 ±- 0.00 UPL
Hatelea gonocarpa MAGO 4.50 ± 0.00 UPI,
Melia azedarach MEAZ 4.50 + 0.00 UPL
Helothria pendula MEPE 3.50 + 1.41 FACW-
Mikania scandens MISC 4.30 + 0.84 FACU+
Mimosa scrigillosa MIST 3.50 ±0.00 FAC
Mitche.Ua repens MIRE 5.32 + 0.83 FACU+
Horus rubra MORU 5.70 + 0.84 FAG
Myrica cert era MYCE 6.50 + 0.00 FAG.
Nyssa aquatica NJYAQ 2.93 ±0.79 OBL
Nyssa bit bra NYBI 3.42 ±0.12 OBL* *
Nyssa Ogeche NYOG 2.50 ± 0.00 0BL
Nyssa sylvarica NYSY 4.99 + 1.47 FAG
Unocica sensib~iis ONSE 4.62 ±1.82 F.ACW
Oplismeneus hincellus OPIHI 5.74 ±1.00 FACU+
Oscunda cianamomea OSCI 4.50 ±0.00 FACW+
Ostr ,va virginiana OSVI 6.50 + 0.00 FACU.
Oxalis debilis OXDtI 6.50 + 0,00 UPL
Oxalis scrrcca OXST 5.66 ±+ 1.0". UPI.
Parnc~un rigidtalum PARI 3.83 ±01.0 FACW
Parierar~ia ponsyluilcai PAPE 4.$0 0.00 FAC-
Parthenocissus quinquefolia I'AQU 35.1 ± O.QI FAC
Paspalun fiuitans PAF'. 2.50 ±0.00 OBL
Paspaltm urile PAUR 2.50 ±0.00 OB1.
pasfora lucoa PALM 4,$0 ±0.00 UPI.
i'ersea borbe'aua PE1.0 5.C9 1 0 00 FA"'

pttyolac~a 4treand PWA 6-S 50 ý0 04 FA(ZtV4

pinus pgbfr PIct. 6.29 0 4 30 A
i"t aaaPITA 6 0 ±0.0(1 FAC

PNiiera 4qarir' VLAQ 3,07 0.54 OBI.0
ulrne a~ (lavaJt.F 6.00 0 ,d FAGW

Pluchdmac aj PL¶:A 1.41 0,~13 FAC"I
,a Y1onu-n i-Fdropipei'oidas A 1. 0,

poyot4pO)VI 0,$2 FAC
ftl.pod~um S POSC 6.50 1 0,00 UPIt.

E12.
AVOOC E FMPLW 0



[TbeEl (Continued)

species Sijeis~ Code..-LM.SD NWI Status

Ponclrus trifolaeta POTh 6.50 ±0.00 UPL
Prunus seroclna PRSE 6.50 + 0.00 FACU
Prunus umbellata PROM 6.50 ±t 0.00 UPL
Quercus alba QUAL 6.50 ±t 0.00 FACU
Quercus falcata QUPA 6.50 + 0.00 FAZt

var. pagodifalla
Quercus laurifolla QULA 3.81 ±0.45 FAC1W
Quercus lyrata QULY 3.80 ±1.01 OBL
Quercus wlchauxii QU~i 5.00 ±1.00 FACV-
Quercus nlgra QUNI 5.85 ± 0.70 FAC
Quercus nuttallil QUNU 4.50 ± 0.00 OBL
Quercus phel1as QUPH 5.43 + 1.07 FACW-
Quercus shulmardii QUSHi 5.77 ± 0.00 FACW
Quercus stellara QUST 6.50 ±0.00 FACU
Quercus velutina QUVE 6.50 ±0.00 UPL
Quercus virgIniazna QUVI 6.50 ±0.00 FACU+
Rhododendron canescens RHCN 6.50 ± 0.00 FACW
Rhus copullinum RHCO 6.50 ±0.00
Ricclocarpus natans RINA 2.50 ±0.00 OBL
Robiniaa nana RONA 6.50 ± 0.00 UP!.
Robinia psuedoacacia ROPS 6.50 + 0.00 UPL
Rorippa islandica ROIS 2.50 + 0.00 OBL
Rubus argucus RUAR 6.17 + 0.58 FACU+e
Rubus occidentalls RUOC 6.50 ± 0.00 UPL
Rubus trivialis RUTR 5.20 ±0.80 FACU+

0Sabatia calycina SAGA 5.00 . 2.12 OBL
Sabal minor SAMI 5.01 + 0.77 FACU
Salix nagra SANI 2.50 ± 0.00 OBL
Sambucus canadensis SAGA 5.85 + 0.94 FACW-
Saniicula caladensis SACN 6,39 ± 0.00 FACU
Sassafras albidum SA.AI 6.07 + 1,13 FACU
Saururus cerviuus SACF. 3.65 ± 0.45 OIIL
Scleris triglomeraca SCTR 6.50 ±0.00 FACUle
Sebatia calcna SECVA 5.50 ±0.00
Sebase'inania fruaricosa S "ER 5.26 ±1.16 FC
Senecto glabe.Zlus SECL 4.36 ±0.00 FACU*
Sesbania oxaltat~a SEF.X 2.50 ± 0.00 FACU-
Scallanthus uvedalla $?IUN 6.5o 7 0.00
smilax b~fa - ox SWP. 5-12 ±0.A4 FAG
smila4' glo4U S4 5.62 ± 0.9 UPI.
Smilax higpida M11 1 3 95 ±0,95 EAC*
snalax 14rtjroIJa SKI.A 1,50 1 0,00 FACV'
Sm! a putti Ia 6.50 ±is 0,00 UPI,
Sc~ii, la ouaia SKMR0 S.06 ±0.69 V~AC4
$a!I Ax vaUlrer MHA 4,11 0,11(M
$01allum vooow SOCA $ 50 L41 A
Soji~ddes alisi S{)AL $.50 ±QAM FA CO.
Sol idago odart S001) 6.50 1 0.04) UPI.
spolu~coce glabrie 3..L 50s 1 1 00 A6

A~~pw~~1 61 is)PIM

Ap*c F0 FY P" Um 030
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Table El (Concludled)

Spilanthes Americana SPAR 3.00 0.71 FACWJStylisma huwiserats STHtl 6.50 t 0.00 UPLSryrax A~mericana STAN 3.29 + 0.86 FACWSymplocos tincrorlt SYTI 6.18 ±0.46 FACTaxodium disti chum TD .g706 BTeytusknblTHKU 
5.50 7 0.00 FACWTOX~Icodendron radicans TORA 4.94 ±0.71Trachelosperwum, difform, TRDI 4.26 ±0.85FA

Tragidla u v lteg TR!JA 3.50 + 1.41 OBLTrgi resTAUR 6.50 ; 0.00TrePOcarPus meth&usae TRAE 6.50 ± 0.00 FCtimu e anVIAL 
5.66 ±0.84 FACt).Uiw.us Americana 

ULAf 4.35 ± 0,59 FACtIUlmus rubra 
ULRU 6.50 ± 0.00 FACUrtica chamaedryoldes URGA 4.42 + 0.00 FACVaccinium arboreum VAAR 6.50 7 0.00 FACUVaccirzj.m corymibosum VACO 4.50 1± 0.00 FACWVaccinrium elliozrtji VALA.6 05Vernonia SigAnt~ea VAL .6 05Viu~ujdeiacjVEGI 

4.75 ±0.00 A:Viburnumj cassinoides VICA 6.50 ±0.00 FCVibrnu 6.05tu ± 0.7Vi~ m r o o ae mVIOB 6.50 + 0.00 FACII.Viburnum ruf~dulum VIRU 6.50 ; 0.00 FACt)Viols f~loridana 
VIFL 5.69 7 0.45 FA"t).*Viola missoteri ensis VINI 4.83 ; 0.58 FAG.

SViola papilionacea VIPA 3.58 7 0.75FAVi~ola triloba VIT 6.0A .0 PVitis aestivalls VIAR 6.50o ± 0.00 FAC.Vic!$ CioeaV 
3.50 1 0.00 FCVicis palmara VP .8 07Vitig riparia ViF"

Vilis roeiundifojiv V:j 4,37 7 1.06 FAGWlvrsuliaVIRO 5.89 ± 0.68 FACVlis v# p ~ ~VIVU 3.53 ± 0.0 FAC.U00odvordia ar~oZ4r4. VOA .&O 0.00)Uoo ua dz v i ~ j ~V~1.97 0.00 B

E14
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Definitions for Waterlogging Tolerance Rating

Most tolerant

Those species capable of living from seedling to maturity in soils that are
waterlogged almost continually year after year except for shor durations dur-
ing droughts. The soils are typically anaerobic in character but are less so
where the water is moving. Some species in this group adapt by producing
soil water roots that oxidize their rhizosphere, accelerate anaerobic metabolism
but at a controlled rate, and tolerate fth toxic compounds typical of highly
reduced waterlogging 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, sring, and 1-3 months of summer.

Moderately tolerant

Those species capable of living from seedling to maturity in soils that are
waterlogged about 50 percent of the time. Waterlogging typically occurs in
portions of the winter, spring. and early summer.

Weakly tolerant

"TIhos species capable of living frxn seedling through maturity in soils that
arc temporarily waterlogged for durations of 1-4 wcks. usually a"couing for
10 percnM of Oth growing scasWI.

Least tolerant

lhsc species that are capable of living from aedling througtl maturity in •
wils that are oceasimWally waertogwd for duratiors of a fcw dayis only. usu-
ally ac~oxuing for less dtm 2 ponIWM of the grow4g sWasMl.

Definitions for NWI Status Descriptions

Obligate wetand (OUL)

OCeUt aIMOst AlWAý (estinAted probaibility >99 Peti1en) uider natAurA

Avoox 6 PeO UM E15
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FWautaftive wetland (FACW)

Usually occur in wetlands (estimatcd probability 67 to 99 percent), but 0
occasionally found in nonwedands.

Facultaliva (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 perecnt), but
occasionally found in wedands (estimated probability I to 33 percen).

Obligte upland (UPL)

Occur in wetlands in another region, but almost always (estimated probabil-
ity >99 percem) found under natural conditions in ronwetlands in the region
specified. If a species does not occur in wetlands in any rgion. it is not on
the NatioxaW ist. * .

0 A pt• j+) o: negative (0 symbol was used with the Facultative Indica-
tor categories to define momn specifically the regional frequency of (ccurrelwe
in wetlands. 71w positive sign indicates a fn.uency toward the highr end of
the category (more frequently found in wetlands). wnd a negative sign indicates
a frequency toward the lower end of the c",agoty (tess ftrqucily found in
wetlands).
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