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The results of this study suggest that fixed count sampling to approximately 100
organisms provides adequate information to characterize the fauna and to discern the
relative quality of the sampled isolated depressional herbaceous wetlands. As the metrics
proposed are abundance metrics, they are less affected by the increases in sampling effort
due to expected isometric responses (Barbour and Gerritsen 1996). However, the sites
sampled in this study were generally polarized along the disturbance gradient.
Classification into two (or three) groups (such as good, fair, or poor) is generally reliable
under such circumstances (Karr and Chu 1999, but see Doberstein et al. 2000, King and
Richardson 2002). It may be more difficult to discern differences in mid-quality wetland
assessments using fixed counts of 100 organisms (Doberstein et al. 2000), and more
organisms or additional search methods (i.e., select for large, rare macroinvertebrates)
may be warranted under such circumstances (Barbour et al. 1999).

Another criticism of fixed-count subsampling is that rare species are often
overlooked (Sovell and Vondracek 1999, Cao et al. 2001, Bailey et al. 2001). This study
did not analyze species-level information, which decreases the likelihood of rare taxa.
Including species-level information may provide additional data from which metrics may
be identified, however, additional costs and time are involved. The relationship between
rare species and wetland characterization warrants additional attention.

Conclusions and Recommendations

Five attributes of macroinvertebrate community composition or structure were
identified for use as biological indicators. The summed value of these five metrics,
creating the Macroinvertebrate Index of Wetland Condition (MIWC), was correlated with
the LDI gradient >0.75, although the precision and sensitivity of the metrics that

comprise the MIWC was generally low. The macroinvertebrate composition of isolated

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



158

systems in Florida was driven by variation in Landscape Development Intensity, soil pH,
specific conductivity, and water TP. Specific actions to decrease the influence of these
deterministic environmental variables in isolated wetland systems may result in wetland
systems with community structure and function more similar to reference sites.

Additional information on the relationship of the macroinvertebrate community
along a disturbance gradient may be gleaned from a more detailed taxonomic
examination of the composite samples. Stronger correlations, including the development
of optima may be ascertained from species-level studies, although generalizations could
be made using genus-level (or perhaps higher, e.g., Hilsenhoff 1988). However, as
previously mentioned, laboratory identification to species of certain families of
macroinvertebrates can be laborious and difficult. Also, as diagnostic features may be
temporally available, or development seasonally dependent, species identification may be
fortuitous at best.

It is suggested, therefore, that additional sites be sampled and the temporal study
window expanded to both increase the power of the analyses and to expand the
applicability of the results. As these metrics were developed with genus-level data,
increasing the sample size will necessarily increase the power of the analyses and also
decrease variation in the data due to the relatively coarse level of identification. For
instance, some taxa have species that are sensitive to, and species that are tolerant of;
measured changes such as decreased dissolved oxygen (Barbour et al. 1999). Increasing
sample size may assist in further elucidating trends between environmental variables of
interest and macroinvertebrate community response. In addition, increasing sample size

will likewise increase the likelihood of improved taxonomic resolution as laboratories
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become more familiar with taxa of isolated depressional wetlands and increase their
reference collections. Increase in sample size may also permit the development of
additional metrics or the exploration of different disturbances (e.g., urban systems).

Finally, as wetland macroinvertebrate community composition was also related to
environmental gradients (such as TP, specific conductivity, pH, etc.), additional
laboratory studies of the relationship between particular gradients (i.¢., increases in pH)
may be fruitful. Controlling for particular effects may further the knowledge of the
response of wetland macroinvertebrates to anthropogenic disturbances and assist in
identifying optima and other discursive and useful information on wetland

macroinvertebrates autecology.
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CHAPTER 5
SUMMARY AND SYNTHESIS

Metric Summary

Twenty-four metrics were developed for the three assemblages sampled from
isolated depressional herbaceous wetlands located throughout peninsular Florida:
fourteen algal metrics, five macrophyte metrics, and five macroinvertebrate metrics. The
metrics identified were comprised of compositional, trophic, and autecological attributes
that varied with respect to changes in the development intensity within a 100m buffer
immediately surrounding the study wetlands. Correlations between the three indices
(Diatom Index of Wetland Condition, Vegetative Index of Wetland Condition, and
Macroinvertebrate Index of Wetland Condition) and the measured Landscape
Development Intensity index (LDI) were each greater than [0.65| and were highly
significant (p<0.001), although lacking in sensitivity and precision.

Landscape Assessment and Index Development

An assumption inherent in this study is the direct relationship between the land use
within the wetland basin and the composition and function of the wetland itself. This
assumption was predicated on the use of landscape-scale characteristics obtained from
the literature to quantify the level of disturbance within a system (Cuffney et al. 2000,
Galatowitsch et al. 1999a). Landscape-scale measurements of human disturbance, such
as the Landscape Development Intensity index (LDI), provided an independent
assessment of possible deleterious inputs (e.g., phosphorous loading from agricultural

operations) and alterations to the proper functioning of the wetland (e.g., changes in fire
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or hydrologic regime due to land use change). Landscape-scale measurements, when
coupled with GIS analyses, also provided repeatable measurements when compared with
subjective on-site procedures (e.g., Wetland Rapid Assessment Procedure, Miller and
Gunsalus 1997).

The scale of the disturbance assessment may have had ramifications on the
correlation coefficient of the measured ecological condition of the wetland sampled. For
instance, the LDI does not incorporate slope, elevation, or direction of flow into the
assessment. Thus, a system with a potentially disruptive land use (e.g., a dairy farm)
within the 100m buffer but down hill would have the same score as a site with a dairy
farm within the 100m buffer but uphill — despite the obvious advantages to being located
uphill of such a potential perturbation. This landscape assessment artifact may be
reflected in the high variance, low precision, and low sensitivity of the metric values for
any given LDI score (i.e., Figure 2-6). Improvements to the LDI, such as incorporating
the existence of buffers to flow (i.e., berms) or access (i.e., Serenoa repens) may improve
the relationship between organismal response and landscape perturbation.

The Landscape Development Intensity index, as an agglomerative measure,
incorporates and assigns disturbance coefficients to multiple land uses based on non-
renewable fuel use (Brown and Vivas submitted). However, ecological responses to
increases in non-renewable fuel use may not follow the rank order inherent within the
LDI. For instance, agricultural practices generally use less non-renewable fuel per
hectare than single family residential land use (Table 1-1). The pesticides and fertilizers
used in agricultural practices, however, have a direct effect on the composition and

functioning of wetland systems (Euliss and Mushet 1999). Single family residential land
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use may use pesticides and fertilizers, but likely at a much lower per hectare dosage — in
other words the direct effect on ecosystems may not be as intense. Thus higher LDI
scores may not be directly analogous to increased stressors on wetland assemblages. This
may led to highly variable responses from metrics for any given LDI score (Figure 2-6).

The LDI was developed as an agglomerative index of energy intensity, but based
on the lack of sensitivity and precision in these analyses, it appears that additional
information germane to development intensity might improve the relationship between
the biological data and the landscape data. For instance, improvements to the
development index could come from separating out the effect of altered hydrology from
other values due to its relative importance to wetlands (Mitsch and Gosselink 2000). In
the current LDI, hydrological alterations are impossible to identify due to the
methodology inherent within the LDI (Brown and Vivas submitted).

Additional improvements to the fit of the biological data could be made through
multiple regression. Combining land use data with compositional data could decrease the
variance within the dataset through parsimonious selection of variables that necessarily
improve the fit (Zar 1999).

With two exceptions (mean Coefficient of Conservatism and Annual to Perennial
ratio), metrics identified in this analysis are based on the abundance of various
compositional, functional, or trophic assemblages. Data are constrained (Aitchison 1986)
due to the abundance values necessarily ranging from 0% - 100%. The use of
constrained data in developing the three indices of wetland condition may be implicated
in the highly variable empirical scores for metrics along increasing LDI values.

Membership in one group (e.g., % Orthocladiinae) may be inversely related to
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membership in another group (e.g., % Tolerant). For instance, a high abundance of
Orthocladiinae in any given sample necessitates a lower abundance of tolerant organisms,
as the non-Orthocladiinae portion of the sample would be small (i.e., 100% -
Orthocladiinae % = remaining sample for categorizing). Thus, some metric values may
be lower than anticipated for any given LDI score not as a function of the surrounding
land use but due to the effects of constrained data.

In summary, as a general, landscape level development intensity index, the LDI
was significantly correlated with each of the metric developed, although the sensitivity
and precision were low. However, the LDI remains a useful relative indicator of wetland
condition despite the relatively low resolution as conclusions may be drawn regarding the
expected landscape relationship to down-slope wetlands. In addition, the LDI, compared
to field work, provides a relatively simple assessment for a minor expenditure of effort
and money. In addition, the use and acceptability of GIS in landscape assessment is
increasing as the number of available coverages and GIS applications continues to
increase (Cuffney et al. 2000).

Environmental Variables Driving Wetland Composition Across Assemblages

Soil and water samples from wetlands in reference and developed landscapes
were shown to be significantly different for the following non-collinear environmental
variables: soil pH, soil TP, specific conductivity, ammonia, and water TP. Dimension-
reducing ordination with non-metric multidimensional scaling (NMDS) and subsequent |
correlations of environmental variables with ordination scores indicated that for algal,
macrophyte, and macroinvertebrate assemblages, LDI score, soil pH, specific

conductivity, and water TP were important components driving wetland composition.
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Latitude and water color were also correlated with ordination scores for macrophytes and
macroinvertebrates, respectively.

While the relationship of each assemblage with the four (or five, in the case of
macrophytes and macroinvertebrates) environmental variables was discussed, the strong
correlation of the composition of these three very different assemblages with the
variables LDI, soil pH, specific conductivity, and water TP warrants additional attention.
The four driving environmental variables were measures that acted on various scales.
LDI was a coarse measurement of human landscape modification. Specific conductivity
and water TP were finer-scale measurements that typically emanated from the interaction
of precipitation and constituent mobilization and runoff into the wetland system. These
two variables may also have been modified by human landscape alterations such that
irrigation, rather than natural rainfall, may have played a role in either mobilizing the
constituents to the wetland or in increasing the specific conductivity of the receiving
water body (Fore and Grafe 2002). Soil pH, another environmental variable operating on
a finer scale, would be expected to be less reactive to landscape modifications since
direct “pH loading” generally does not occur. However, agrochemicals are typically
more basic, thus runoff and transportation of agrochemicals into receiving water bodies
such as wetlands may affect not only the nutrient levels in the receiving waters, but also
the pH of the system (Fore and Grafe 2002).

Since the LDI was a general landscape modification measurement, it was
expected that wetland species composition would be correlated with changes in the LDI
across each assemblage. The results suggested that the LDI was able to couple the

disparate effects of human landscape modification, such as altered hydrology (strongly
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affecting diatoms and macroinvertebrates) or trampling/selective herbivory (strongly
affecting macrophytes), into a single value, which was assumed to be manifested by
changes in assemblage composition.

Phosphorous in the system would be expected to increase metabolic rates
throughout the aquatic system. Thus, diatoms and macrophytes would increase
production due to increased availability of a typically limiting nutrient, and
macroinvertebrates would likewise increase in abundance as additional resources would
be made available from plant production and subsequent decay. Increases in nutrient
levels, however, can have deleterious impacts on wetland systems that can cascade
through the various assemblages. For instance, increased nutrient loading can affect
dissolved oxygen levels with the water body as chemical and biological oxygen demand
may surpass available oxygen levels. This would drastically affect the three assemblages
sampled (as well as most other organisms within the system). Chemical reactions to
anoxia, such as the release of bound phosphorous from the soil, could further alter
community composition.

Specific conductivity and soil pH directly affect diatom community composition,
generally through decreases in bio-available constituents (Pan and Stevenson 1996, U.S.
EPA 2002¢). Compositional changes related to either variable were generally less
pronounced for macroinvertebrates (Spieles and Mitsch 2000) and macrophytes (Adamus
et al. 2001). As diatoms are an important component of macroinvertebrate food webs,
alterations to the macroinvertebrate f.'ood base may be manifested through compositional
changes of the macroinvertebrate assemblage. Macrophytes are affected minimally by

alterations in specific conductivity and pH (Danielson 1998, Adamus et al. 2001),
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although changes in these constituents may often indicate increased nutrient loading or
groundwater irrigation (and associated landscape changes).

Environmental Variables and Management Concerns

Four environmental variables (LDI, soil pH, specific conductivity, and water TP)
were strongly correlated with the community composition of diatoms, macrophytes, and
macroinvertebrates of isolated herbaceous depressional wetlands of peninsular Florida.
As the assemblages sampled represent primary, secondary, and tertiary trophic classes,
structural components of the wetland itself, and a portion of the landscape food web (i.e.,
food source for passerines and wading birds, reptiles and amphibians, small mammals,
etc.), changes in wetland management to decrease the effect of the controlling
environmental variables would be advantageous to meeting the goals of the Clean Water
Act. To ameliorate the impact of human landscape modification on wetland systems, it is
hypothesized that creating buffer zones around wetlands would improve the community
composition (i.e., the system would become more similar to wetlands in reference
conditions) and improve biotic integrity. Buffer zones emanating from the
wetland/upland boundary would likely improve wetland water quality through particle
retention and nutrient uptake by upland/facultative plants of the buffer zone. Preventing
domestic herbivores from grazing in the wetland through fencing or shrubbery (e.g.,
Serenoa repens—saw palmetto) would decrease damage from selective herbivory, as well
as decrease nutrient loading from cattle wastes. Specific conductivity may decrease as a
result of constituent uptake by buffer vegetation and immobilization of micro-
constituents of the overland or sub;urface flow. Soil pH in the wetland, considered a

function of agrochemical loading, may also decrease as a result of wetland buffers as
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agrochemicals of the overland flow could be assimilated by buffer vegetation, and
agrochemicals adsorbed onto soil particles would be sequestered in buffer vegetation.

Conclusions and Recommendations

Isolated, depressional wetlands provide many functions to the landscape and to
the State of Florida. However, their spatial location, generally smaller size, and irregular
or patchy distribution on the landscape have contributed to their filling or destruction
such that they have been greatly reduced in number (Kirkman et al. 1999). Those that
remain, if in developed landscapes, often have decreased functionality and integrity
(sensu Karr 1981) due to deleterious anthropbgenic inputs or landscape activities. To
attempt to meet the goals of the Clean Water Act, which include maintaining the
chemical, physical, and biological integrity of wetland systems, methods to assess the
relative condition of these systems had to be developed. Once the relative condition was
known, efforts to restore wetland systems could be undertaken.

In this study, methods were developed to assess the relative condition of isolated
herbaceous wetland systems in peninsular Florida using endemic wetland flora and fauna.
Seventy-five isolated wetlands were sampled throughout peninsular Florida, and twenty-
four metrics were developed from the algal, macrophyte, and macroinvertebrate
assemblages identified. Individual metrics were summed for each of the assemblages and
three indices developed: the Diatom Index of Wetland Condition, the Macrophyte Index
of Wetland Condition, and the Macroinvertebrate Index of Wetland Condition.
Correlations of these three indices with the Landscape Development Intensity index, an
independent, GIS analysis of human landscape modification were significant and >|0.65|

(Spearman’s r).
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In addition to developing biometrics for the three assemblages, environmental
variables responsible for algal, macrophyte, and macroinvertebrate community
composition were discerned. The parameters responsible, identified through site
ordination, were of both coarse (LDI scores, and latitude for macrophytes) and finer
scales (soil pH, water TP, and specific conductivity, as well as water color for
macroinvertebrates). Efforts to decrease the impact of these inputs on wetland
community composition through the development of wetland buffers were proffered.

Due to the highly variable and low sensitivity of the LDI vis-a-vis the twenty-four
metrics identified, efforts to improve the goodness of fit between the LDI and the
biological data are warranted. Significant correlations were identified, however
improvements in the correlation may be obtained through modifying the LDI (e.g.,
revising calculations) or changing the scale of the landscape analyses to include
hydrologic alterations (currently not an itemized perturbation). An additional method to
improve the fit of the data would through multiple regression analyses of sampled data
and land use (before combined into the LDI).

Recommendations for future work following these analyses are of two veins:
validation (expanding the current » to compare and contrast how additional sites relate to
the sites used to develop these indices) and calibration (amending the metrics developed
from these analyses based on the results of the validation and the larger n), and
expansion. Revisiting sites, increasing the dataset through the addition of new sites, and
reevaluating the metrics developed based on the additional sampling effort are the
hallmarks of a thorough validation and calibration program. An n of 75, while

statistically satisfying, should be increased to capture the breadth and depth of the
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wetland systems of peninsular Florida more thoroughly. An expansion of this research
into other impairments and marshes of varying size and location (i.e., the Florida
panhandle) is also recommended. Impairments of different intensity, such as industrial or
urban development, may be manifested by markedly different attributes in isolated
wetlands located in those landscape matrices. Finally, including additional assemblages,
such as reptiles/amphibians, soil microbes, or birds, could increase the information
obtained from the wetland systems and perhaps permit a deeper understanding of the
relationship between stressors, sources of stress, and the manifestation of exogenous
perturbations on the flora and fauna, and ultimately the integrity itself, of isolated

depressional wetlands throughout Florida.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX A
SITE DESCRIPTIONS

Seventy-five sites were sampled throughout peninsular Florida. Access to many
sites was obtained through cooperation with landowners and was often contingent on site
anonymity. Coordinates for sites sampled, exclusive of the anonymous sites, are given
below (Table A-1), as are Landscape Development Intensity (LDI) scores. Additional
information on LDI scores may be found in Brown and Vivas (submitted).

Table A-1. Site coordinates and LDI score.

Site LDI Latitude  Longitude Site LDI Latitude Longitude
Al Paynes 1.38  29.60210 -82.23563 HARare 3.58 n/a n/a
Audobon 354 28.11827 -82.11629 HEBad 349 2630340 -81.24560
Bear Scat 1.18  26.18502 -81.25442 HEL2 343 n/a n/a
Big Cow 3.58 26.23075 -81.26520 HEOkay 1.05 26.59035 -81.32581
BRSebastian 1.09 27.83263 -80.58833 HighPast 371 2742338 -81.56088
CabPatch 3.54 2943420 -81.34030 HighRef 1 27.48100 -81.55022
Caravelle 3.54 29.51767 -81.72119 HillsRef 1.23 28.14610 -82.23110
Chuluota 1.00 2861731 -81.05781 Hunt Camp 1 29.32275 -81.74680
CLBayard 1.07 2996117 -81.61504 IFASI 225 29.72395 -82.40680
CLCove 3.54 2995187 -81.66341 IFASII 1.84 29.72678 -82.40619
CMWPast 2.14 26.85486 -81.78479 Immokalee 26 2646316 -81.44605
CMWRef 1.62 2694567 -81.84494 IRBlueCypress 3.58 n/a n/a
COBurgle 3.36 n/a n/a IRCanal 3.59 n/a na
COHole 111 26.02437 -81.26467 IROJ 3.68 w/a n/a
CREW 178 26.48973 -81.53834 D6 1.24 27.00147 -80.14629
Deerfly 239 2917017 -81.62333 Kelly Park 3.65 28.79637 -81.43891
DEMelon 420 n/a n/a LCork 1 26.47915 -81.54871
GarberRanch 275 27.21615 -82.15127 Lego 1 29.13782  -82.63217
GBatE 3.38 n/a n/a LESuwan 2,12 2931693  -83.04337
GLDonut 3.59 n/a n/a LLeecounty  1.02 26.70824 -81.65356
GLPont 3.29 n/a n/a MALudy 3.5 n/a n/a
Goethe 1.52  29.16072 -82.59969 MASpray 38 n/a n/a
GreenSwamp 1.60  28.35458 -82.01761 McArthur 375 27.16536 -81.19631
Haguel 4.12 29.78267 -82.41186 MNElmer 3.13 n/a n/a
Haguell 563 2978350 -82.41133 MNErik* 3.06 n/a n/a
Half Moon 1.99 2891872 -82.25719 MNOcala 1.58 29.10181 -81.89731
170
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Table A-1. Continued.

Site LDI  Latitude Longitude Site LDI Latitude Longitude
MRPepper 4.54 n/a n/a PUPond* 142 2971649 -81.96575
Myakka 125 27.23684 -82.33043 RiceCreek 1.88 29.68086 -81.74208
OKCara 479 n/a n/a Sandhillcrane 3.10 26.86677 -80.21878
OKKiss 120 27.55004 -81.00910 SANorthmya 1.20 2727050 -82.25933
OKPast 3.58 27.59890 -81.03172 SAOscer 112 2719536 -82.45383
PacificTom 4.54 2652025 -81.67369 Savannas 1.13 2730214 -80.27348
PaliMar 1.00 2694969 -80.31057 STCow 3.94 n/a n/a
PBCorbett 113 26.94206 -80.36113 SUVaca* 3.17 2891047 -82.25994
PBEnjay 1.00  26.95468 -80.18508 SUWarhol*  3.66 n/a n/a
Penner 1.27  29.49614 -81.82489 UNHealthy 3.9  30.04499 -82.17451
POWales 126 27.66359 -81.42379 Weikiva 1.00 28.73703 -81.48396
POWeowak 1.53  27.77768 -81.44651

Note: Latitude and longitude positions marked with “n/a” were accessed through
agreements with anonymous landowners.
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APPENDIX B
SOIL AND WATER SAMPLING METHODS AND RESULTS

To relate the distribution of sampled communities to environmental parameters,
soil and water physical and chemical constituents were measured (Tables B-1 and B-2,
respectively). Soil chemistry samples were obtained at each site and the following
parameters determined in the lab: total phosphorous (soil TP, mg/kg), percent total
nitrogen (% TN), percent total carbon (%TC), percent organic matter (%OM), and pH.
For soil samples the study wetland was separated in to dominant vegetation zones and
four soil cores were proportionally distributed within the dominant vegetation zones (e.g.,
if 75% of the wetland was Panicum hemitomon and 25% Pontederia cordata, 3 samples
would be taken in the Panicum zone and 1 sample in the Pontederia zone). The cores
were taken with an approximately 8cm inner-diameter beveled PVC pipe. At each
sample location, the duff layer was removed and the PVC pipe outline traced with a 15cm
knife to reduce sample compaction. The PVC pipe was pounded into the wetland soil to
an approximate depth of 10cm and extracted using a trowel. The surficial water was
gently poured from the top, and the 10cm sample extruded. Samples from the same zone
were mixed and a composite sample of approximately one liter scooped into a labeled
container. All samples were placed on ice in the field and stored in a laboratory
refrigerator until analyzed by the University of Florida Soil Science Department. In the
lab, pH readings were taken and subsamples were dried to a constant weight and finely
ground (<0.2 mm). Percent C and N were obtained from the ground samples utilizing a

Carlo-Erba NA-1500 CNS Analyzer (Haak-Buchler Instruments, Saddlebrook, NJ).
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Total P analysis was performed by ashing additional subsamples at 550°C for 4 hours,
dissolving the dried sample in 6M HCl (Anderson 1976), and analyzing the digestate for
P following U.S. EPA method 365.4 (U.S. EPA 1983). Percent organic matter was
obtained during the analysis of the total P. For subsequent site-specific analyses, a
weighted average for each soil constituent was obtained by utilizing the percent extent of
each wetland vegetation zone sampled.

Samples for analysis of water chemistry parameters were collected at each site.
Water samples for nutrient analysis were taken from the center of the wetland at an
approximate depth of 10cm with a 0.5L pre-rinsed Polypropylene bottle and preserved
with 2mL 1:1 H,SO4. The same method was used for chemical analysis (color, specific
conductivity, turbidity, and pH) samples, with the exception that no preservative was
added. Both bottles were placed on ice and delivered overnight to the FDEP Central
Laboratories for processing. -The following parameters were measured by FDEP
following FDEP protocols (SOP #TA-06.04-5): color (PCU), specific conductivity
(umhos/cm), turbidity (NTU), pH, ammonia (mg/L), nitrate/nitrite (mg/L), total Kjeldahl
Nitrogen (TKN, mg/L), and total Phosphorus (water TP, mg/L). In the event that the
constituent measured was below detection levels, the value entered for analysis was half

of the lowest detectable level.
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Table B-1. Soil characteristics measured at each study site.

% % % TP
Sites pH TC OM TN (mg/kg)
ALPaynes 3.82 42.73 300 78740 83.91
Audubon 425 9.11 16.48 072  659.83
BearScat 712 575 1076 0.53 81.16
BigCow 6.87 4.09 6.35 0.39 67.82
BRSebastian 412 971  19.58 0.50 99.78
CabPatch 5.66 746 1571 052 32164
Caravelle 475 11.98 2432 064  251.89
Chuluota 3.90 1934  36.63 117 22345
CLBayard 3.65 1907 3494 0.88 16.36
CLCove 5.52 10.66 2287 078  591.44
CMWPast 5.91 1.93 4.53 0.12 46.94
CMWRef 5.33 2.10 3.97 0.12 53.65
COBurgle 6.29 1795 2932 1.38 6.48
COHole 735 1190  14.66 072 13728
Crew 5.28 3.91 9.75 0.24 59.30
DEMelon 5.66 647  11.67 046 20229
Deerfly 4.79 46.55  83.95 268 34087
Garber 5.13 1652 3134 094 39421
GBarE 3.98 48.07 319 37179 91.88
GLDonut 4.90 943  19.39 0.68 73.36
GLPont 5.22 1701 3333 114 29214
Goethe 4.09 1442 2673 088 20091
GreenSwamp 4.60 1383 25.09 087 37260
HaRare 6.18 1143 20.66 079 14437
Haguel 5.51 722 98.80 049  969.13
Haguell 6.28 3.47 7.46 023  803.59
HalfMoon 4.11 1591  29.18 1.07 95.75
HEBad 6.42 1053 17.63 082  470.63
HEL2 6.53 2257  49.44 1.81 41891
HEOKkay 5.10 21.02 5.03 1.43 37.16
Highpast 5.01 3.31 6.13 023 10521
HighRef 4.26 8.81 18.83 0.56  325.15
HillsRef 5.13 1021 2073 057 18593
HuntCamp 4.55 3483  57.02 253 27152
IFASI 439 4908  96.15 342 64948
IFASIT 4.60 3762 7261 275  1011.63
Immokalee 4.47 853  14.94 0.50 14591
IRBlueCypress 5.67 1756  22.43 134 32285
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Table B-1. Continued.

% % % TP
Sites pH TC OM TN (mg/kg)
IRCanal 595 15.63 29.15 1.03  521.02
IROJ 6.09 8.46 15.85 0.68 31799
JD6 4.92 3.05 7.77 0.18 25.93
KellyPark 3.91 49 .45 89.95 333 460.89
LCork 6.35 0.77 4.35 0.06 53.64
LLeeCounty 530 7.55 12.54 0.57 138.68
LEGo 4.23 9.87 11.03 0.67 11037
LESuwan 5.02 6.73 11.17 0.41 77.94
MALudy 5.53 542 9.18 034 20999
MASpray 4.15 25.72 11.58 1.41 45.99
McArthur 471 16.10 28.67 1.07 300.08
MNElmer 423 26.59 54.12 1.37 790.86
MNErik 3.98 48.07 3.19  371.79 91.88
MNOcala 452 11.86 22.51 0.81 166.61
MRPepper 4.83 48.02 93.75 272  492.98
Myakka 4.56 7.62 13.15 0.42 42.16
OKCara 5.76 418 7.69 0.30 58.68
OKKiss 4.85 3.10 9.21 0.19 77.80
OKPast 6.10 2.46 5.77 0.17 67.25
PacificTom 5.98 0.98 483 0.06 32.54
PallMar 5.50 6.37 11.36 0.37 40.47
PBCorbett 5.82 542 13.24 025 26293
PBEnjay 4.78 2.81 5.37 0.20 42 87
Penner 4.75 8.30 9.88 0.46 91.55
POWales 422 5.02 7.96 0.32 73.44
POWeowak 5.06 11.73 21.32 0.87 31290
PUPond 3.82 42.73 3.00 78740 83.91
RiceCreek 431 14.12 27.89 0.84 478.98
SANerthMya 4.88 3.53 434 0.26 53.16
SAOscer 4.89 3.31 494 0.29 55.46
SandhillCrane 4.80 3.05 8.67 0.20 61.06
Savannas 4.66 7.33 13.08 0.37 42 .67
STCow 5.55 13.77 25.17 1.01 39392
SUVaca 3.98 48.07 3.19  371.79 91.88
SUWarhol 3.98 48.07 3.19 371.79 91.88
UNHealthy 6.63 3.14 8.74 0.21 261.10
Weikiva 3.38 45.02 85.24 2.16 518.94

Note: Average values of impaired site soil parameters were given to site GBarE as access
for soil sampling was not available.
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Table B-2. Physical/Chemical water parameters.

Specific Nitrates/
Color Conductivity Turbidity Ammonia Nitrites TKN TP
Site (PCU) (umhos/cm) (NTU) pH (mg/lL) (mg/l) (mgl) (mgl)
ALPaynest 281.5 76.8 208 492 0.112 0.007 173 0.0434
Audubon 500 64.0 1200 541 0.170 0.007 3.90 0.3500
BearScat 40 350.0 140 766 0013 0.002* 041 0.0190
BigCow 100 130.0 210 722 0.021 0.002* 1.00 0.0380
BRSebastian 140 45.0 040 425 0015 0.002*  0.99 0.0075*
CabPatch 800 210.0 070 646 0.027 0.008 3.10 0.5500
Caravelle 3000 61.0 320,00 509 1400 0.002* 6.50 1.1000
Chuluota 250 39.0 L10 436 0.017 0.008 1.20 0.0500
CLBayard 400 67.0 1000 4.12 0.082 0002 2380 0.1000
CLCove 500 1000 16.00  6.10 0.093 0.002* 730 0.5400
CMWPast 100 130.0 200 733 0.023 0.002* 150 0.0190
CMWRef 400 220 660 547 0.028 0011 130 0.0380
COBurgle 250 100.0 1.30 6.89 0.026 0.002* 220 0.1650
COHole 30 410.0 055 772 0013 0.002*  0.48 0.0075*
Crew 100 17.0 0.75 540 0013 0.002* 0.76 0.0230
DEMelon 200 230.0 180 669 0.031 0.002*  2.00 0.0910
Deerfly 150 46.0 130 475 0024 0.002* 110 0.0250
Garber 500 42.0 210 591 0.027 0.002* 240 0.0450
GLDonut 200 170.0 290 630 0.070 0.002* 170 0.1600
GLPont 200 2700 160 705 0036 0.012 150 0.0580
Goethe 200 31.0 380 457 0018 0.002* 190 0.0800
GreenSwamp 400 40.0 140 447 0013 0.002* 170 0.0240
HaRare 300 300.0 190 6.68 0.041 0.002*  3.00 2.9000
Haguel 300 310.0 270 655 0.050 0.006 2.60 2.4000
Haguell 8000 1100.0 5600.00  7.09 43.000 0.011 110.00 45.0000
HalfMoon 120 46.0 045 501 0.024 0.002* 140 0.0250
HEBad 400 350.0 075 780 0017 0.002* 1.20 1.6000
HEL2 300 155.0 195 6.16 0.046 0.002* 420 0.2600
HEOkay 200 9.0 095 583 0.019 0.002* 220 0.0230
Highpast 300 220 240 556 0036 0.002% 250 0.1400
HighRef 600 53.0 200 431 0.014 0.002* 2.10 0.0730
HillsRef 300 340 240 490 0.016 0.015 170 0.0270
HuntCamp 400 470 270 532 2600 0.002%¥ 590 0.03%
IFASI 500 68.0 150 462 2200 0.002* 6.00 0.0730
IFASHT 300 40.0 140 495 0.033 0.002* 250 0.0690
Immokalee 150 18.0 230 517 00M4 6.002* 079 0.0280
IRBlueCypress 200 170.0 0.95 5.87 0.005* 0.002* 1.40 0.0640
IRCanal 150 14000 100 720 0017 0.002* 150 0.0400
IROJ 150 230.0 340 775 0.021 0.002* 170 0.0350
JD6 150 320 070 469 0018 0.002*  0.95 0.0075*
KellyPark 600 99.0 240 568 0.150 0.008 440 0.2200
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Table B-2. Continued.

Specific
Color Conductivity Turbidity Ammonia Nitrates/Nitrites TKN TP
Site (PCU) (umhos/cm) (NTU) pH (mg/L) (mg/L) (mg/L) (mg/L)
LCork 100 120.0 390 6.57 0.081 0.002* 1.50 0.0370
LLeeCounty 500 99.0 100 600 0623 0.002+ 290 00320
LeGo 200 30.0 080 431 0018 0.002* 220 0.0450
LeSuwan 300 92.0 040 590 0027 0.002* 330 0.0270
MaLudy 300 370.0 085 675 0042 0.002* 1.70  1.0000
MaSpray 300 35.0 065 4.13 0.019 0.002* 1.50 0.0280
McArthur 600 170.0 600 555 0.022 0.002* 3.90 2.8000
MnElmer 760 580 1.10 558 0.080 0.002% 1.80 0.0880
MnErikt 610.8 2253 162.86 6.17 1.437 0.003 5.57 1.6819
MnOcala 300 71.0 440 488 0.083 0.002%* 330  0.0430
MrPepper 250 180.0 1.20 512 0023 0.002* 220 0.1700
Myakka 200 79.0 200 457 0.020 0.002* 1.20 0.0430
OKCara 500 240.0 200 603 0.025 0.002* 2.60 0.4900
OKKiss 500 550 050 475 0330 0.002* 230 0.0075%
OKPast 600 140.0 16.00 654 0.220 0.002* 540 0.4200
PacificTom 200 69.0 250 6.18 0.012 0.002%* 1.70  0.1800
PallMar 200 64.0 3.70 418 0.041 0.091 1.20 0.0270
PBCorbett 60 110.0 055 7.05 0038 0.002% 2.30 0.0075*
PhEnjay 56 210 166 458 0615 0.002% 0.83 00075
Penner 150 290 230 436 0.020 0.002* 096 0.0330
PoWales 200 40.0 075 421 0016 0.002* 1.50 0.0260
PoWeowak 160 580 865 535 0005 0.009 0.67 0.0675%
PuPondt 2815 76.8 208 492 0.112 0.007 1.73  0.0434
RiceCreek 300 99.0 090 410 0015 0.010 1.60 0.3000
SaNorthMya 200 349 140 450 0021 8.008 1.30 00278
SaOscer 500 46.0 075 476 0.027 0.002* 1.90 0.0480
SandhillCrane 100 31.0 040 529 0.015 0.002* 0.73 0.0075*
Savannas 500 13.0 460 469 0.005* 0.002* 1.00 0.0075*
STCow 400 590.0 690 6.60 0043 0.002* 3.40 0.4400
SuVacat 610.8 2253 16286 6,17 1437 0,003 557 16819
SuWarhelt 610.8 2253 16286 6.17 1.437 0.003 5.57 1.6819
UnHealthy 200 470.0 130 7.14 0.062 0.006 280 0.5300
Weikiva 1200 190.0 2.10 3.43 0.005* 0.010 220 0.1200

Notes: Values for sites marked with an asterisk (*) were below detection limits and the
value given is half the detection limit. Sites marked with (f)were sampled while dry and
average values of reference wetlands were given to AlPaynes and PuPond, while average
values for impaired wetlands were given to MnErik, SuVaca, and SuWarhol. Average
pH for reference sites was given for site Savannas due to a measurement error.
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APPENDIX C
DIATOM AUTECOLOGICAL VALUES

Autecological values (Bahls 1993, Van Dam et al. 1994) for the epiphytic diatoms
are given below. For metric development, the values were recoded as given in Table 2-

19.

Table C-1, Diatom Autecological Values.

Site pH Salin. Nitre. D.Q. Sapro, Troph. Poll

Achnanthes exilis 2 1 1 1 2 3
Achnanthes hungarica 2 4 3 3
Achnanthes minutissima 2 2 3
Achnanthes minutissima scotica
Amphora veneta
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Anomoeneis serians
Anomoeneis vitrea
Asterionella formosa
Aulacoseira alpigena
Aulacoseira crenulata
Aulacoseira granulata
Caloneis bacillum
Cocconeis placentula lineata
Cyclotella meneghiniana
Cyclotella pseudostelligera
Cymbella cesatii

Cymbella gracilis
Cymbella microcephala
Cymbella minuta
Diploneis parma

Eunotia bilunaris

Eunofia bilunaris mucophila
Eunotia circumborealis
Eunofia faba
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Table C-1. Continued.

Site pH Salin. Nitro. D.O. Sapro, Troph. Poll.
Eunotia monodon 2 1 1 1 1 1 3
Eunotia monodon bidens 2 1 1 1 1 1

Eunotia naegelii 2 1 1 1 1 1

Eunotia paludosa 1 1 1 1 1 1

Eunotia paludosa trinacria 1 1 1 1 1 1

Eunotia pectinalis 2 1 2 1 2 3 3
Eunotia pectinalis undulata 2 1 2 1 2 1 3
Eunotia piria

Eunotia praerupta 2 1 1 1 1 2 3
FEunotia rhomboidea 2 1 1 1 1 1

Eunofia soleirolii 3 1 2 1 2 1

Eunotia veneris 2 1 1 1 1 2
Fragilaria vaucheriae 4 2 2 3 3 5 2
Frustulia rhomboides 2 1 1 1 1 1 3
Frustulia rhomboides amphipleuroides 2 1 1 1 1 1 3
Frustulia rhomboides crassinerva 2 1 1 1 1 1

Frustulia rhomboides saxonica 1 1 1 1 1 1 3
Gomphonema affine 4 2 1 1 2 3 3

Gomphonema angustatum 2
Gomphonema augur turris

Gomphonema clavatum 3 1 1 1 1 2
Gomphonema gracile 3 2 1 1 1 3
Gomphonema parvulum 3 2 3 4 4 5 1
Gomphonema pseudotenellum

Hantzschia amphioxys 3 2 2 2 3 7 2
Mastogloia smithii 4 4 2

Navicula accommoda 4 2 4 5 5 6

Navicula arvensis 4 2 3 4 4 5 2
Navicula bicephala 3
Navicula clementis 4 3 2 1 2 4 2
Navicula cohnii 4 3 2 1 2 5 2
Navicula confervacea 3 3 3 3 3 5 2
Navicula cryptocephala 3 2 2 3 3 7 3
Navicula cryptotenella 4 2 2 7 2
Navicula detenta 3
Navicula erifuga 4 3 5 2
Navicula evanida 3 2 1 1 1 3

Navicula festiva 1 1 1 1 1 1 2
Navicula hambergi 2 1

Navicula kotschyi 4 2 1 1 2
Navicula kriegerii

Navicula laevissima 3 1 1 1 1 3 3
Navicula mediocris 2 1 1 1 1 1

Navicula minima 4 2 3 4 4 5 1
Navicula molestiformis 4 2 3 4 4 5 1
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Table C-1. Continued.

Site pH Salin. Nitro. D.O. Sapro, Troph. Poll

Navicula mutica 3 2 1 3 2
Navicula notha
Navicula pseudoventralis
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Navicula pupula 3
Navicula pupula elliptica
Navicula pupula mutata
Navicula pupula rectangularis
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Table C-1. Continued.

Site pH Salin. Nitro. D.O. Sapro, Troph. Poll
Pinnularia maior 3 2 2 2 2 4 3
Pinnularia microstauron 3 2 2 3 2 7 2
Pinnularia obscura 3 2 1 1 1 3
Pinnularia subcapitata 2 2 2 3 2 2 3
Pinnularia subrostrata 3
Pinnularia viridis 3 2 2 3 2 7 3
Rhopalodia gibberula 3
Stauroneis anceps 3 2 2 2 2 4 3
Stauroneis kriegeri 3 2 2 2 2 4 3
Stauroneis phoenicenteron 3 2 2 3 2 4 2
Stauroneis thermicola 3 2 2 1 2 7 3
Stenopterobia curvula 2 1 1 1 1 1
Stenopterobia delicatissima 2 1 1 1 1 1

Synedra tenera 2 1 1 1 1 2 3

Note: Abbreviations are as follows: Salin. (Salinity); Nitro (Nitrogen); D.O. (Dissolved
Oxygen); Sapro. (Saprobity); Troph. (Trophic); Poll. (Pollution Tolerance).
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APPENDIX D
COEFFICIENT OF CONSERVATISM

Each macrophyte taxon identified was given a Coefficient of Conservatism (CC)
score (Wilhelm and Ladd 1988) as detailed in Cohen et al. (submitted). The table below
provides a list of the average confidence-weighted Coefficient of Conservatism for each
species identified.

Table D-1. Coefficient of Conservatism scores for sampled macrophytes.

Site Name CC Site Name CC
Acalypha gracilens 3.29 Axonopus furcatus 2.12
Acer rubrum 4.65 Azolla caroliniana 1.81
Aeschynomene indica 0.49 Baccharis giomeruliflora 6.12
Agalinis filifolia 6.69 Baccharis halimifolia 2.53
Agalinis linifolia 7.04 Bacopa caroliniana 531
Agalinis obtusifolia 6.50 Bacopa inominata 7.48
Alternanthera philoxeroides 0.00 Bacopa monnieri 4.49
Alternanthera sessilis 0.11 Bidens laevis 7.19
Alternanthera tenella 0.00 Bidens mitis 6.31
Amaranthus blitum 0.00 Bigelowia nudata 7.59
Amaranthus spinosus 0.04 Blechnum serrulatum 7.15
Ambrosia artemisiifolia 0.95 Boehmeria cylindrica 591
Ammannia latifolia 4.55 Boltonia diffusa 4.96
Ampelopsis arborea 3.25 Brasenia schreberi 8.79
Amphicarpum muhlenbergianum 5.70 Burmannia capitata 8.13
Andropogon glomeratus 3.90 Canna flaccida 6.75
Andropogon virginicus 3.44 Caperonia castaneifolia 4.94
Aristida affinis 8.23 Caperonia palustris 0.52
Aristida lanosa 8.73 Cardamine pensyivanica 4.42
Aristida palustris 8.84 Carex alata 4.27
Aristida patula 4.85 Carex albolutescens 347
Aristida purpurascens 5.58 Carex fissa 3.90
Avristida stricta 8.67 Carex stipata 4.46
Asclepias lanceolata 6.73 Carex verrucosa 7.97
Aster dumosus 2.53 Carphephorus odoratissimus 6.93
Aster elliottii 6.76 Cassytha filiformis 3.34
Aster subulatus 5.74 Celtis laevigata 5.08
Axonopus dffinis 1.89 Centella asiafica 1.92
182
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Table D-1. Continued.

183

Site Name CC Site Name CC
Cephalanthus occidentalis 7.27 Eclipta prostrata 3.21
Chenopodium album 0.78 Eichhornia crassipes 0.00
Chenopodium ambrosioides 0.59 Eleocharis atropurpurea 5.69
Chrysobalanus icaco 5.63 Eleocharis baldwinii 2.82
Cirsium nuttallii 3.08 Eleocharis cellulosa 7.80
Cladium jamaicense 9.04 Eleocharis elongata 6.97
Coelorachis rugosa 891 Eleocharis equisetoides 9.10
Coelorachis tuberculosa 10.00 Eleocharis interstincta 7.80
Commelina diffusa 2.02 Eleocharis microcarpa 5.78
Conoclinium coelestinum 437 Eleocharis vivipara 3.81
Conyza canadensis 1.01 Elephantopus elatus 2.72
Crinum americanum 8.67 Eleusine indica 0.00
Cuphea carthagenensis 1.92 Eragrostis atrovirens 1.58
Cynodon dactylon 0.29 Eragrostis elliottii 4.14
Cyperus articulatus 6.64 Eragrostis spectabilis 3.44
Cyperus compressus 2.74 Erechtites hieracifolia 1.37
Cyperus croceus 1.30 Erianthus giganteus 6.34
Cyperus distinctus 5.00 Erigeron quercifolius 331
Cyperus haspan 5.68 Eriocaulon compressum 7.50
Cyperus lanceolatus 2.04 Eriocaulon decangulare 7.50
Cyperus odoratus 4.25 Eupatorium capillifolium 0.83
Cyperus polystachyos 1.56 Eupatorium compositifolium 2.72
Cyperus retrorsus 1.79 Eupatorium leptophyllum 4.94
Cyperus strigosus 4.49 Eupatorium mohrii 6.87
Cyperus surinamensis 2.03 Eupatorium perfoliatum 5.85
Cyperus virens 5.70 Euthamia carolinana 3.25
Decodon verticillatus 7.80 Ficus aurea 3.38
Desmodium triflorum 0.43 Fimbristylis dichotoma 3.55
Dichromena colorata 6.18 Fimbristylis miliacea 1.95
Dichromena latifolia 6.62 Fuirena breviseta 7.60
Digitaria bicornis 0.00 Fuirena pumila 5.92
Digitaria ciliaris 1.30 Fuirena scirpoidea 6.50
Digitaria serotina 1.39 Galactia elliottii 5.54
Diodia virginiana 4.96 Galium pilosum 4.77
Diospyros virginiana 5.76 Galium uniflorum 5.80
Drosera brevifolia 821 Gaylussacia dumosa 5.44
Drosera capillaris 7.09 Gomphrena serrata 0.87
Drosera intermedia 8.23 Gordonia lasianthus 9.03
Drymaria cordata 2.72 Gratiola pilosa 6.63
Dulichium arundinaceum 731 Gratiola ramosa 6.87
Echinochloa colona 0.24 Habenaria repens 4.58
Echinochloa crusgalli 0.22 Hedyotis corymbosa 2.31
Echinochloa muricata 6.01 Hedyotis uniflora 4.04
Echinochloa walteri 3.36 Helianthus floridanus 5.85
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Site Name CC Site Name CC
Hibiscus grandiflorus 6.86 Ludwigia alata 5.85
Hydrochloa caroliniensis 479 Ludwigia alternifolia 6.24
Hydrocotyle umbellata 1.92 Ludwigia arcuata 532
Hydrolea corymbosa 5.85 Ludwigia decurrens 6.76
Hymenachne amplexicaulis 0.00 Ludwigia lanceolata 6.15
Hypericum brachyphylum 7.55 Ludwigia linearis 5.72
Hypericum cistifolium 6.32 Ludwigia linifolia 7.04
Hypericum fasciculatum 7.27 Ludwigia maritima 5.85
Hypericum hypericoides 5.44 Ludwigia microcarpa 481
Hypericum mutilum 4.04 Ludwigia octovalvis 4.09
Hypericum myrtifolium 6.56 Ludwigia palustris 4.77
Hyptis alata 4.58 Ludwigia peruviana 0.62
Ilex cassine 7.66 Ludwigia repens 5.20
llex glabra 585 Ludwigia suffruticosa 6.23
Ipomoea quamoclit 0.26 Ludwigia virgata 6.73
Ipomoea sagittata 6.42 Lycopodiella alopecuroides 7.61
Iris hexagona 6.97 Lycopodium appressum 8.01
Itea virginica 7.09 Lycopus rubellus 6.75
Iva microcephala 4.68 Lygodium microphyllum 0.78
Juncus coriaceus 851 Lyonia ferruginea 8.39
Juncus effusus 3.25 Lyonia lucida 7.06
Juncus marginatus 3.65 Lythrum alatum 3.55
Juncus megacephalus 5.70 Macroptilium lathyroides 0.41
Juncus polycephalus 4.96 Magnolia virginiana 9.44
Juncus repens 6.91 Mayaca fluviatilis 8.45
Juncus scirpoides 4.33 Melaleuca quinguenervia 0.00
Justicia angusta 8.56 Melochia corchorifolia 2.24
Justicia ovata 8.88 Melothria pendula 3.31
Kosteletzkya virginica 7.49 Micranthemum umbrosum 5.66
Kyllinga brevifolia 1.42 Micromeria brownei 6.34
Kyllinga pumila 5.53 Mikania scandens 1.95
Lachnanthes caroliniana 3.76 Mollugo verticillata 1.30
Lachnocaulon anceps 7.15 Murdannia keisak 234
Lachnocaulon beyrichianum 9.18 Murdannia nudiflora 1.42
Lachnocaulon minus 7.97 Myrica cerifera 3.82
Lechea cernua 8.67 Myriophyllum laxum 5.85
Leersia hexandra 561 Nuphar luteum 6.09
Lemna minor 3.77 Nymphaea odorata 7.18
Leucothoe racemosa 9.44 Nymphoides aquatica 6.09
Limnobium spongia 479 Nyssa biflora 9.04
Lindernia grandiflora 3.60 Osmunda cinnamomea 6.44
Liquidambar styraciflua 5.56 Osmunda regalis 8.04
Lobelia glandulosa 6.03 Oxypolis filiformis 8.69
Lobelia paludosa 8.08 Panicum abscissum 9.22
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Site Name CC Site Name CC
Panicum aciculare 6.01 Polygonum hydropiperoides 4.02
Panicum chamaelonche 7.69 Polygonum lapathifolium 1.95
Panicum ciliatum 7.15 Polygonum punctatum 4.02
Panicum commutatum 7.57 Polypremum procumbens 1.71
Panicum dichotomiflorum 4.96 Pontederia cordata 5.38
Panicum dichotomum 5.61 Portulaca amilis 0.87
Panicum ensifolium 6.50 Proserpinaca palustris 585
Panicum erectifolium 7.39 Proserpinaca pectinata 5.50
Panicum hemitomon 5.82 Pteridium aquilinum 3.90
Panicum hians 6.63 Quercus laurifolia 514
Panicum maximum 0.78 Quercus nigra 4.14
Panicum repens 041 Quercus virginiana 4.85
Panicum rigidulum 5.47 Rhexia cubensis 7.22
Panicum spretum 6.63 Rhexia mariana 5.50
Panicum tenerum 8.67 Rhexia nashii 7.80
Panicum tenue 5.85 Rhexia nuttallii 7.93
Panicum verrucosum 6.83 Rhexia petiolata 7.90
Parthenocissus quinquefolia 3.43 Rhus copallinum 3.65
Paspalum acuminatum 1.06 Rhynchospora cephalantha 6.19
Paspalum conjugatum 3.84 Rhynchospora debilis 7.80
Paspalum distichum 5.54 Rhynchospora divergens 5.53
Paspalum laeve 5.79 Rhynchospora fascicularis 5.92
Paspalum monostachyum 9.80 Rhynchospora fernaldii 477
Paspalum notatum 0.14 Rhynchospora filifolia 8.13
Paspalum praecox 6.50 Rhynchospora inundata 7.25
Paspalum repens 6.69 Rhynchospora microcarpa 529
Paspalum setaceum 3.44 Rhynchospora microcephala 6.50
Paspalum urvillei 0.00 Rhynchospora nitens 5.20
Persea borbonia 8.02 Rhynchospora perplexa 5.20
Persea palustris 831 Rhynchospora pusilla 7.54
Pnyla nodiflora 1.92 Rhynchospora rariflora 8.63
Phyllanthus urinaria 0.22 Rhynchospora tracyi 9.03
Phytolacca americana 2.09 Rhynchospora wrightiana 7.80
Pinus elliottii 421 Ricciocarpus natans 4.55
Pinus palustris 4.77 Richardia scabra 0.00
Pinus taeda 534 Rosa palustris 6.01
Pluchea foetida 6.65 Rubus argutus 3.56
Pluchea longifolia 5.85 Rubus cuneifolius 3.90
Pluchea odorata 4.96 Rubus trivialis 2.60
Pluchea rosea 545 Sabatia grandiflora 7.09
Polygala cymosa 7.67 Sacciolepis indica 0.92
Polygala rugelii 817 Sacciolepis striata 5.35
Polygonum densiflorum 532 Sagittaria graminea 5.53
Polygonum hirsutum 8.17 Sagittaria lancifolia 4.96
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Site Name CC Site Name CC

Sagittaria latifolia 6.50 Syngonanthus flavidulus 6.93
Salix caroliniana 2.95 Taxodium ascendens 721
Salvinia minima 2.03 Taxodium distichum 7.21
Sambucus canadensis 1.48 Teucrium canadense 6.44
Sarcostemma clausum 381 Thalia geniculata 7.12
Saururus cernuus 7.33 Thelypteris interrupta 6.74
Schinus terebinthifolius 0.00 Toxicodendron radicans 1.44
Schizachyrium scoparium 544 Triadenum virginicum 8.16
Schoenolirion albiflorum 9.10 Triadenum walteri 7.92
Scleria baldwinii 8.67 Tripsacum dactyloides 6.03
Scleria georgiana 8.78 Typha domingensis 0.59
Scleria reticularis 6.79 Typha latifolia 1.60
Scleria triglomerata 6.74 Ulmus americana 7.68
Scleria vaginata 0.00 Urena lobata 0.00
Scoparia dulcis 2.36 Utricularia cornuta 7.46
Senna occidentalis 0.00 Utricularia foliosa 6.44
Serenoa repens 7.03 Utricularia purpurea " 650
Sesbania herbacea 1.49 Utricularia radiata 6.01
Sesbania vesicaria 1.44 Utricularia subulata 7.23
Setaria parviflora 340 Vaccinium corymbosum 5.63
Sida rhombifolia 1.65 Vaccinium darrowii 7.15
Smilax auriculata 3.96 Verbena bonariensis 0.56
Smilax bona-nox 3.78 Viola lanceolata 532
Smilax pumila 6.01 Viola primulifolia 6.11
Solanum americanum 1.16 Vitis rotundifolia 1.18
Solanum carolinense 2.13 Woodwardia areolata 7.68
Solanum viarum 0.00 Woodwardia virginica 6.50
Solidago fistulosa 4.49 Xyris ambigua 6.43
Solidago latissimifolia 7.51 Xyris baldwiniana 6.97
Solidago stricta 5.49 Xyris brevifolia 7.20
Solidago tortifolia 6.96 Xyris caroliniana 6.14
Sorghastrum secundum 7.73 Xyris difformis 7.50
Spartina bakeri 598 Xyris elliottii 6.69
Spermacoce assurgens 3.09 Xyris fimbriata 7.08
Spirodela polyrhiza 2.95 Xyris flabelliformis 7.43
Sporobolus domingensis 247 Xyris jupicai 3.51
Sporobolus indicus 0.99 Xyris platylepis 532
Stillingia aquatica 832 Xyris smalliana 7.80
Stillingia sylvatica 7.30
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