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Executive Summary

EXECUTIVE SUMMARY

Ephemeral wetlands are biologically unique systdrasserve as focal points of animal and
plant diversity in the southeastern United Stafesspite their typically small size, these
wetlands are extremely valuable in terms of biatagdiversity and ecological function.
Historically, ephemeral wetlands were largely iggtbby scientists, regulatory agencies, and
land managers. Because of their small size, thexg Welieved to have lower biological
diversity and less significant ecological functiban larger, more permanent water bodies.
Consequently, many smaller, isolated wetlands bhaes destroyed or their ecological integrity
degraded through human activities that includeilogygditching, draining, fire suppression, and
mechanical site preparation. After over 20 ye&rgsearch on hundreds of sites across the
country, we now know that ephemeral wetlands atgust subsets of larger wetlands, but rather
they hold their own unique and intrinsic biologivalue.

This pilot project was created to provide the Flarkish and Wildlife Conservation Commission
(FWC) with the site-specific tools and knowledgeetds in order to carry out the long-term
ecological management of Florida’s ephemeral wd#ddy identifying them using remote
sensing tools such as GIS, DOQQs, and topograpaysntonducting on-the-ground
assessments of ephemeral wetland conditions usiagtitative and qualitative metrics, and
recommending restoration strategies for each itledtwetland or management unit. Seven
FWC-lead Wildlife Management Areas (WMAS) were sidd for study: Aucilla WMA, Big
Bend WMA, Caravelle Ranch WMA, Chassahowitzka WN&Jana River WMA, Half Moon
WMA, and Triple N Ranch WMA.

We used Digital Orthophoto Quarter Quadrangles (QBYand topographic maps to remotely
identify potential ephemeral wetlands on each ptgpeé/Ne then ground-truthed potential
ephemeral wetlands, obtained a GPS location, andumted a standardized quick assessment of
wetland and surrounding upland conditions. Tha dadre entered into a GPS unit on site in
order to generate a spatially referenced datalmssath property. Additional data were
collected on a per property basis as requested MA\personnel. Multiple photographs were
taken of each wetland to provide a current “snagistfdheir physical appearance. We made
restoration recommendations for each wetland basetetland concerns identified in the field
and the custom needs and challenges of each WMA.

We inventoried at total of 1513 isolated, ephemestlands across the 7 WMA properties. The
majority of wetlands (72%) were marshes. Foreste@mps accounted for 9% of wetlands
visited, shrub swamps 9%, and mixed swamps 8%.thHem@% of wetlands were of another
classification such as borrow pits and sinkholedsonA total of 424 wetlands (28%) were in
excellent condition with no associated wetland eons. The three most prevalent wetland
concerns were woody encroachment, feral hog danaageroads/firelines.

Woody encroachment was the most ubiquitous wettandern across all WMAs. A total of
494 wetlands (33%) were affected by woody plant@chment. The percentage of wetlands
impacted by woody plant encroachment varied pepgnty from 3% of inventoried wetlands up
to 74%. Half of all wetlands with woody encroacmneere marshes. Within marshes, the
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majority of woody encroachment was in the formlagh pine and wax myrtle encroaching from
the wetland edge. Woody plant establishment irshwes represented a major threat to
ephemeral wetlands in many of the visited WMAs anldrgely a result of the lack of fire in the
wetland basin. Canopies formed by woody plants mmarsh over time will shade out
herbaceous marsh vegetation, eventually transf@ thi@ marsh into a swamp. To combat
woody plant encroachment in marshes, we recommethdé¢tand managers remove
encroaching woody plants in a single treatmentgiaimariety of techniques depending on the
situation, and subsequently implement long-teren filmnagement in the wetland, if it wasn’t
already in effect.

There were 352 wetlands (23%) that were impactesbiye degree of observable past or present
feral hog activity. Some properties were more iotpd by hogs than others, the percentage of
wetlands impacted varied per property from 4% gémtoried wetlands up to 67%. Feral hogs
can alter the plant and animal composition of wettaand damage wetland soils. We made
recommendations on feral hog management basece@eterity of the damage and, using the
generated database, the spatial extent of the dam&g recommended that trapping be used in
combination with sport hunting and control huntasga 3-pronged approach to reduce the
impacts to ephemeral wetlands in heavily damageasanf some properties.

Roads and firelines affected 2-19% of wetlandsmbweed per property, a total of 125 wetlands
(8%) were impacted project-wide. The placemeriirefines and roads through or tangential to
wetlands is detrimental to wetland habitat becdliseswath of exposed soil and denuded
vegetation is a direct alteration of wetland habitan impact wetland hydroperiod, and can
facilitate the spread of invasive species. Mdstpt all, observed road-related impacts were
created in the past. Now, current land managest decide how to implement ephemeral
wetland restoration of road impacts while balan¢hmgneed to access and partition the property
for both public and managerial use. We made recenaations on a case-by-case basis.

Cattle grazing was permitted on 3 of the WMAs wated. Cattle grazing pressure over time
can degrade both wetland and upland habitats byiraitplant communities and subsequently
reducing landscape biodiversity. Furthermore|e&téquently congregate in ephemeral wetland
basins. Impacts to wetlands include nutrient maating from concentrated urine and feces,
trampling, altering plant community structure, faating the spread of invasive/exotic species,
and soil compaction. We observed varying degréeattle impacts to wetlands during this
project. Immediate recommended actions variegpmyerty but in general we recommended
cattle be phased out of WMASs altogether as paatlohger-term management strategy to
maintain long-term ecological health of ephemeratflands and their surrounding uplands.

This pilot study has illuminated the need for fetgcientific research in several areas of
ephemeral wetland restoration. There is a paatiexperimental data and peer-reviewed
literature relating to the management of ephemeedlands. While some experimental data do
exist, and we relied on it heavily for this reponipst of the information we have compiled was
acquired from our field expertise or through pes@ommunications with land managers and
other scientists. One major area that needs sbuaked is the ecological response of wetlands to
woody plant encroachment and the most effectivenaut for restoring wetlands impacted by
woody encroachment. The long term effects of fecgls on ephemeral wetland biodiversity
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and community composition is another area for whiare is little research. A final information
gap we have identified is the fire ecology of epbeahwetlands including targeted fire return
interval, impacts of dormant versus growing sedses, and community composition response
to varying fire regimes.

Although we’ve identified information gaps, thipoet is the most comprehensive compilation

of knowledge about ephemeral wetland managementesmtoration to date. Results from this
project provide an enormous database of the ea@bgiatus of ephemeral wetlands on state
managed properties in Florida. This project alggpies baseline data that can be used in future
studies of wetland response to management tectsanoka template for future studies to
identify, inventory, assess, and implement resikmmadctions for ephemeral wetlands on other
properties.

The deliverables for this project include a fingbort for each of the 7 WMAs (of which this is
one report), a spatially-referenced database danes inventoried (in the form of a shapefile
per property), and a catalog of wetland photogragh®VD of reports, shapefiles, and
photographs was sent to each of the 7 WMAs ande®&HRES project manager, Beacham
Furse. The reports also were posted on, and dqeefites made available upon request from,
Coastal Plains Institute’s websitemw.coastalplains.org
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Introduction 1

INTRODUCTION

Ephemeral wetlands are biologically unique systdrasserve as focal points of animal
and plant diversity in the southeastern UnitedeStaDespite their typically small size,
these wetlands are extremely valuable in termsadddpical diversity and ecological
function. For example, at least 12 Florida amgmbij including the federally listed
flatwoods salamandeAfnbystoma bishopi, A. cingulatum) and other candidate species
(e.g., striped newiNotophthalmus perstriatus) and gopher frogRana capito)), breed
exclusively in this wetland type (Dodd and Chad38, Means and Means 1998,
Printiss and Hipes 1999, Enge and Wood 2000, Gexgrdd al. 2003). Even small
wetlands (<1 ha) can support a high diversity agsdy of species (Dodd 1992,
Semlitsch 2000, Means 2007).

Ephemeral wetlands are usually small and isolatiéd avwcyclic nature of drying and
refilling. Termed “hydroperiod,” the duration apreemeral wetland holds water can vary
from 1 or 2 weeks to 1 or 2 years, and hydropecadvary from year to year and
wetland to wetland. The water-holding capacitaafetland is a function of multiple
factors including underlying geology, soil charaistigcs, rainfall, wetland depth and size,
evaporation, evapotranspiration, and tree canopgra@Villiams 1987, Hart and

Newman 1995, Blood et al. 1997, Tiner et al. 20(ands of herbaceous vegetation
around the wetland periphery, known as the littacade, move upslope and downslope
depending on the water level of the wetland anl@cefoil moisture conditions (LaClaire
and Franz 1990).

The ephemeral nature and isolation of these wetlamake them unsuitable for fauna
requiring longer hydroperiods, such as predataty. fiwhile some amphibians can breed
in the presence of fish, the lack of predatory firsephemeral wetlands is essential to the
successful reproduction of a large portion of FFlats amphibian species.

Our region’s biological diversity is greatly enhaddy the presence of ephemeral
wetlands. Ephemeral wetlands provide habitatltwge diversity of plants,

invertebrates, reptiles, mammals, and birds (La€l&92, Tiner et al. 2002, Comer et

al. 2005, Scheffers et al. 2006, Means 2007).eAs$t 10 federally and state-listed species
facultatively or obligately utilize isolated wetlds for some portion of their life cycle

(Hart and Newman 1995). These wetlands also serweater sources for game species
such as white-tailed deegddocoileus virginianus), bobwhite quail Colinus virginianus),

and waterfowl. Additionally, the aesthetic valdesmall wetlands is of great importance
to a society that places a major emphasis on the \od water bodies.

The longleaf pine ecosystem, once widespread atitessoutheastern Coastal Plain, has
been reduced to <2.2% of its original extent (F&&36). In just the past 50 years, a
guarter of Florida’s forest and wetland habitateéenbeen cleared (Cox et al. 1994). The
cumulative effect of ephemeral wetland destructioRlorida has not been measured, but
studies by Semlitsch and Bodie (1998) and Gibb83Z18luminate the problems
associated with the loss of small wetlands. Smeatlands are crucial for maintaining
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regional biological diversity and are important &dase they support plants,
microcrustaceans, and aquatic insects that woultegatively impacted by their loss.
From an amphibian metapopulation standpoint, reduttie number of wetlands reduces
the amount of young individuals dispersing intarsunding uplands. Ephemeral
wetland reduction also increases the dispersamistamong wetlands. While some
amphibians can travel up to 2 km (Franz et al. J98&se dispersal distances appear to
be rare. The majority of individuals appear toystethin 1 km of their breeding wetland
(Johnson 2003, Rosnik 2007), so increasing dispeisance could negatively impact
amphibian populations. An increase in disperssthtice also may increase the
extinction rate of populations of small mammalstlés, and other less vagile species
(Gibbs 1993).

Historically, ephemeral wetlands were largely iggtbby scientists, regulatory agencies,
and land managers. These wetlands were genernallight to be subsets of larger
wetlands. Because of their small size, they welebed to have lower biological
diversity and less significant ecological functiban larger, more permanent water
bodies (Moler and Franz 1987). Studies over tls p@ years have dispelled that notion.
We now know that ephemeral wetlands are not jussestis of larger wetlands, but rather
they hold their own unique and intrinsic biologizalue. However, wetland regulations
and management plans maintain their focus on lavgdands. Consequently, many
smaller, isolated wetlands have been destroyedear ¢cological integrity degraded
through human activities that include logging, kitgy, draining, and mechanical site
preparation. Additionally, fire suppression or iraper use of prescribed fire has altered
the natural conditions of many ephemeral wetlands.

Coastal Plains Institute (CPI) biologists recectynpleted a Florida Fish and Wildlife
Conservation Commission (FWC) State Wildlife Grargject entitled “Management
Strategies for Florida’s Ephemeral Ponds and Epharf@end-Breeding Amphibians”
(Means 2008). Through that project, CPI identii@edl prioritized the necessary steps to
improve the management of ephemeral wetlands indao Upon completion of that
project, the next logical step in the goal of propeological management of Florida’s
ephemeral wetlands was the development of therupreject. Proper ephemeral
wetland management was given the highest priotitiphemeral Pond-Breeding
Amphibians: Threats and Research Gaps,” a 200Timge&f amphibian biologists at
which research needs of ephemeral wetlands andiatsibbiota were identified and
prioritized. The current project will provide FWigth the site-specific tools and
knowledge it needs in order to carry out the logigrt ecological management of
Florida’s ephemeral wetlands by:
1) Identifying ephemeral wetlands using remote senwots such as GIS, DOQQs,
and topographic maps
2) Conducting on-the-ground assessments of ephemettand conditions using
guantitative and qualitative metrics
3) Recommending restoration strategies for each ifiethtivetland or management
unit



Introduction 3

Seven FWC-lead Wildlife Management Areas (WMAs) aveelected for study based on
FWC-identified restoration potential priorities atie distribution and occurrence of
amphibian Species of Greatest Conservation Nedadeasfied from CPI's geo-
referenced database developed as part of the rE&dmroject funded by a State
Wildlife Grant (Figure 1). This current projectrges to assist FWC land managers by
identifying, inventorying, and assessing the regton need of ephemeral wetlands on
the following WMAs:

* Aucilla (AWMA)

* Big Bend (BBWMA)

» Caravelle Ranch (CRWMA)
» Chassahowitzka (CWMA)

* Guana River (GRWMA)

* Half Moon (HMWMA)

o Triple N (TNWMA)

This draft report provides an inventory, charaetron, and restoration assessment for

ephemeral wetlands on HMWMA, the fifth of the 7 WIAisited as part of this
project.

b

Figurel. Seven FWC-lead WMAs targeted for this study.
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EPHEMERAL WETLAND ECOLOGY AND RESTORATION

Ephemeral wetlands also are known as temporarygposalated wetlands, Carolina

bays, seasonal ponds, cypress domes, sinkholendstlseasonal marshes, intermittent
ponds, pineland depressions, depressional wetlandsyernal pools. They can be
classified as either marshes, shrub swamps, cstBteswamps (Whitney et al. 2004).
Marshes are dominated by herbaceous vegetatiossggand forbs that can be emergent,
submergent or floating. Swamps are wetlands daexhay woody vegetation. Shrub
swamps are dominated by shrubs and forested swaragkominated by trees.

Both fire and water residency time (hydroperio@ypinajor roles in shaping the
ecological function and the physical appearandsadated wetlands in Florida
landscapes. In the case of marshes, fire and pgdoml work in unison to produce open,
ephemeral, herbaceous marshes. A marsh is ligedydceed into a shrubby or forested
swamp over time if two things occur in the wetlahyldry conditions ensue long enough
for woody plants to become established in the n@xjosed wetland floor; 2) fire is
absent in the wetland during the dry period.

Historically, wildfires occurred during dry periodad burned across the Florida
landscape. The absence of fire from an ephemetémd during a prolonged dry period
enables the establishment of woody plants in amav¢oody invaders into marshes will
create a shading effect over time and eliminateliomg herbaceous vegetation through
competitive exclusion. Succession of a marshagavamp can be a natural process but
much more often, on lands that have been impagtéuliimans over the long-term,
marshes are succeeding into shrub and forested sva@wver the last century of human
growth and development in Florida, a great manyshes in Florida may have succeeded
into shrubby and forested swamps as a result@sfippression induced by humans.
This conversion of wetland type may be a factahandecline of some ephemeral
wetland-breeding species such as the striped nsivthee gopher frog.

Just as it is possible for marshes to succeed amgw, it is also possible for marshes to
become too choked with herbaceous vegetations@wgrass or maidencane) if they do
not burn frequently enough. High densities ofrls species in wetlands can eliminate
open water pools, create a shading effect, anccessipecies diversity. Grass-choked
marshes are usually best managed with fire.

Dry periods coupled with lack of fire in an ephealenarsh will lead to woody
encroachment, competitive exclusion of herbaceeggtation, and subsequent loss of
marsh habitat. We have observed significant waddyb and tree encroachment in
many ephemeral marshes and swamps in most of th&"¥Aukited as part of this

project. All wetlands exhibiting signs of fire qaression should be encouraged to burn
during landscape level prescribed fires. Variotieprestoration techniques are
available to catalyze restoration of fire-supprdssarshes. These additional techniques
are discussed in the Wetland Concerns portioneSite Assessment section. In the
short term, marshes should be given higher resbtoratiority over swamps. Marshes



Ephemeral Wetland Ecology and Restoration 5

will rapidly succeed to swamps if not properly mgead, whereas swamps are more
enduring, already canopied, wetland habitats.

The most important management strategy for ephémetiands and the surrounding
landscape is to actively maintain or restore histiore regimes. Fire suppression was
identified as one of the top 8 threats to amphils@mservation (Means 2008) and
frequently is cited as a cause for decline in wettareeding amphibian populations
(Palis 1997, Franz and Smith 1999, Hipes 2003,efeard Richter 2005, Means 2007)
as well as other taxa (Stoddard 1931, Mushinskyp;1B8&nnan et al. 1998, USFWS
2003). The Florida Comprehensive Wildlife ConsépraStrategy ranked “incompatible
fire” as one of the highest overall threats acalsElorida’s terrestrial habitat (FWC
2005). Most land managers recognize the necesfsiiye to maintain the longleaf pine
ecosystem, but there is debate regarding the irapoetof fire season versus fire
frequency (Bishop and Haas 2005) and as to theopppte fire frequency (Schurbon
and Fauth 2003, Means et al. 2004, Robertson atett®s 2004). Additionally, many
managers have to contend with managing units aregmioperties that have heavy fuel
loads resulting from long-term fire suppressiorne3e heavy fuel loads present specific
fire safety and ecological concerns.

Regardless of upland burn season and frequencyageasmshould ensure ephemeral
wetland basins burn at least every 1-4 years (Véadé 1980, Printiss and Hipes 2000,
Ripley and Printiss 2005, Means 2007). Becauseesgeatlands may be severely fire
suppressed, several treatments of annual or bidmnias may be necessary to initially
suppress the hardwoods (Printiss and Hipes 2009}orically, fires were ignited by
lightning during the spring and early summer and th& potential to burn across large
portions of the landscape (Robbins and Myers 1992gtlands were often dry during
this time and fires were more likely to burn througe wetland basin. Fire reduces
hardwood encroachment and buildup of organic métede et al. 1980). Fire also
encourages growth of the herbaceous vegetatiomdritne wetland edge, an area
referred to as the littoral zone. This shallowe@extremely important to adult
amphibians for use as breeding and ovipositioniteg ind to amphibian larval for food
and cover habitat.

We primarily recommend the use of growing seasesgibed fires in Florida
landscapes in order to mimic the historical firginges that occurred here prior to
European induced fire suppression. Embedded ephémetlands within upland
landscapes should be allowed and encouraged to IbHlowever, we recognize that
dormant season burning may have to be conductéghidymanagers in many cases,
especially in the initial phases of landscape restmn.

From an amphibian conservation perspective, burafrige wetland basin may be as
important as the attention given to upland burguency and season. The U.S. Forest
Service (USFS), in cooperation with Florida Statevdrsity (FSU), are experimenting
with whether dormant season upland burns combin#dimtentional burning of
wetlands will improve conditions for flatwoods salander populations in the
Apalachicola National Forest (C. Hess, USFS/FSWs.g®m.). The uplands
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surrounding the wetlands were burned during the®SRormal winter burning season,
but the researchers returned later when the weblaesoh was dry and conducted a burn
through the wetland basin. Because the fuel Idadeosurrounding area had been
eliminated during recent burns, the researchers aiele to conduct a hot, ring fire in the
wetland basin. The resulting elimination of woadgetation and the creation of an
herbaceous community in the wetland basin were afiarand extremely successful (C.
Hess, USFS/FSU, pers. comm.). This method campkmented to improve the
ecological condition of ephemeral wetland basirffesag from fire-suppression due to
dormant season burning when wetlands are typiGl#g with water.

The ecological health of an ephemeral wetland equivocally connected to that of the
surrounding upland habitat (Semlitsch and Jens@a,ABibbons 2003, Semlitsch 2003).
Wetlands are part of a larger landscape unit caimyia network of energy transfers and
chemical interactions among organisms that aretjrer indirectly dependent on
surface water when it is present (Gibbons 2003)di8s of amphibians in ephemeral
wetlands illuminate the enormous wetland-uplandnaiss exchange. In Florida, 14
amphibian species exclusively or principally breeéphemeral wetlands and at least a
dozen more species utilize the habitat opportwahyi (Means 2008). These species
spend the majority of their life cycle in the updanmigrating to wetlands to breed.
Travel distances of greater than 400 m have bemwded for many species (Lannoo
2005). The number of individual amphibians enggand exiting a wetland in a given
year is often in the thousands (Dodd 1992, Joh@801i, Means 2007) and even tens of
thousands (Semlitsch et al. 1996, Means 2007).

When considering how to properly restore and maepypemeral wetlands, it is
important to note that landscapes typically contamultitude of ephemeral wetlands that
may vary in hydroperiod, floral and faunal spe@emposition, and other ecological
characteristics. Whereas some ephemeral wetlgpsaaquite similar to one another,
each is a unique ecological entity possessing ensgological qualities and processes.
Ephemeral wetlands are dynamic ecosystems thatasdlysundergo ecological
succession, responding to abiotic (e.g. climateagbahydroperiod, fire) and biotic (e.qg.
plant succession, faunal reproductive activityeration by humans) factors that are
continually ongoing. Whereas in some cases werastbmmend how to manage
wetlands that need specific attention, the goa@pbfemeral wetland management should
be to manage at a landscape level for long-terfogimal health and biodiversity of the
entire ecosystem, including all embedded ephemertihnds.

In cases where wetlands can be restored to miraiodtural condition that existed before
alteration occurred, we make recommendations ontb@aecomplish this. We make
every effort to tailor our recommendations to theafic needs of each WMA visited.
Because little work has been conducted in the félephemeral wetland restoration, we
may recommend experimenting with different resioratechniques. Any or all of the
following techniques may be recommended for th@@rolong-term, ecological
management of specific ephemeral wetlands or mamagieunits that contain multiple
similarly impacted wetlands visited within this jact:
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» Landscape (or ecosystem) management

* Prescribed growing season fire

* Prescribed dormant season fire

* Fireline placement

» Spot use of herbicide on exotic or invasive flora
» Filling or plugging of drainage ditches

» Physical elimination/reduction of damaging exotitiife (e.g. hogs)
* Grazing reduction/elimination

* Hand removal of encroaching vegetation

* Mechanical removal of encroaching vegetation
* Mechanical flattening of bedding or windrows

* Re-routing roads
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STUDY AREA

Half Moon Wildlife Management Area is approximat8l836 ha in size and is located in
Sumter County between the towns of Inverness arldwiiod and to the east of the
Withlacoochee River (Figure 2). The major vegetatommunity within HMWMA is
hardwood swamp. Other prevalent habitat typesideimproved pasture, unimproved
pasture, and pinelands. Historically, land usth@area was concentrated around cattle
grazing. The state purchased half of the property@89 and, in 1992, leased the other
half through an agreement with the Southwest Fiovithter Management District.

Cattle leases are still allowed on HMWMA, except7dviUs previously owned by the
Water Management District.

2 Kilnmeicrs

—

Figure2. Location of Half Moon Wildlife Management Area.
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METHODS

We conducted an initial meeting with HMWMA staff iy Dwyer, Area Manager, and Kevin
Kemp, Freshwater Wildlife Legacy Biologist aAHRES representative, to familiarize
ourselves with land access, burning schedules, geamant priorities and concerns, and other
pertinent issues. We used Digital Orthophoto Guapuadrangles (DOQQs) and topographic
maps to remotely identify potential ephemeral wetkaon the property. We identified and
generated maps for 292 potential ephemeral wetlandke property.

For this study, ephemeral wetlands were definetkasessional features containing wetland-
indicating vegetation, isolated from much larged deeper wetland strands, swamps, basins,
lakes, or other more permanent wetlands. Unlessifsgally requested by a land manager, we
did not visit wetlands surrounded by swampy lowkadch as hydric hammock and tidal marsh.
No minimum or maximum size was required to desigmratvetland as an ephemeral wetland, but
this study focused on inventorying wetlands thatewrelatively small in size to assist land
managers in potentially discovering wetlands thaytformerly did not know existed.

We obtained a GIS location at each wetland usif®& Recon 400x with a Garmin 10
Bluetooth. A quick assessment of wetland and sudaong upland conditions was conducted
and recorded on an ephemeral wetland inventorysde& (Appendix A) and entered into the
Recon datalogger. Multiple photographs were takesach wetland to provide a current
“snapshot” of their physical appearance. Clartfaraof select data collected follows.

Wetland ID
Wetlands were given an ID that corresponds to theadement Unit (MU) number then the
wetland number. For example, 04-01 is the firstlamel inventoried in MU 4.

Wetland Type
We placed each wetland into one of 5 generalizé&zhoaies based on descriptions from Ewel

(1990), Kushlan (1990), and Whitney et al. (2004):

Marsh — dominated by herbaceous vegetation rooted @mergent from shallow water -
examples include basin, depressional, swales, angnairie

Shrub swamp — dominated by shrub or midstory woadetation

Forested swamp — forested or wooded wetland - ebesnipclude heads, bogs, domes, strands,
and hammocks

Mixed swamp — forested wetland with a heavy shrudstory

Altered — damaged wetland whose original ecologitagsification is unrecognizable -examples
include drained, logged, or mechanically alteretamels

Basin Area
Length and width of wetland were measured usirenge finder, where feasible. Basin area
was estimated using the measure tool and DOQQsal&y.
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Hydroperiod
Highly Ephemeral — wetlands with a very short hymngod, estimated to have standing water

only a few months out of a year. Estimations asell on wetland vegetation, soil
conditions, and amount of standing water during @isit.

Ephemeral — wetlands with an intermediate hydraperstimated to have standing water for up
to 8-10 months out of a year. Estimations are basadetland vegetation, soil conditions,
and amount of standing water during site visit.

Semi-permanent — wetlands with a long hydroperstimated to have standing water for more
than a year. Estimations are based on wetlandatg® soil conditions, and amount of
standing water during site visit.

Comments

As requested by N. Dwyer, we indicated which wettawere potential striped newt breeding
habitat. We designated a wetland “striped newepidl|” based on current wetland conditions
and on our experience with striped newt habitat,omoany quantitative variables. We provided
this information to help concentrate future ampduibsampling efforts in wetlands with the
greatest potential of supporting striped newtsip&td newts have been recorded on HMWMA in
2 locations, but additional locations may be idediin the future after repeated sampling
efforts.
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SITE ASSESSMENT

We began our inventory of wetlands on 20 Octob@&92fnd completed the assessment
on 25 November 2009. We were unable to inventtqyatential ephemeral wetlands on
the property in our allotted time frame. As pemNvyer’s request, we assessed between
2 and 4 wetlands per management unit in most wamits every wetland in 9 select
management units. The selected management udiisled 2 that were identified for
intensive management and 7 that were previouslyedvay SWFWMD on which cattle
grazing was excluded. We inventoried a total di detlands on the property (Figure 3).

Legend

Invenwaried Ephemeral Wetlonds

tanagement Lnits
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Figure 3. Map of the 150 ephemeral wetlands inventorietHali Moon WMA.
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The majority of restoration concerns on this properere related to problems associated
with cattle, direct impacts of cattle as well as thdirect impacts of cattle on the upland
ecosystem (i.e. Upland condition). The other majetland concern on HMWMA was
woody encroachment.

Cattle were a wetland concern in 92 wetlands (61@attle are allowed to graze on most
of HMWMA, including in some MUs with intact flatwals ecosystems. Although
wetlands and uplands in these MUs currently agowd ecological condition overall, we
observed some minor cattle-related effects to samas in both wetlands and uplands.
To protect this high quality flatwoods ecosysteonireventual further degradation by
cattle, we recommend removal of cattle from the Migsoon as possible.

Upland condition was a concern affecting 72 wettaf#@8%) on HMWMA. While not

an issue for which we provide restoration actieovesmade note of this impact because of
the close connection between uplands and wetl8igen considering the restoration of
ephemeral wetlands, the condition of the uplandsugtand corridors connecting

multiple wetlands is a vital part of that endeavor.

We encountered 60 wetlands (40%) that were affdzyasloody encroachment to some

degree. Most of the woody encroachment was irfiditme of pine trees growing in dense
rings around the wetland. These trees createddirgieffect, which reduces the growth
of herbaceous vegetation in the wetland. In alrabbstases, we recommended thinning

the pine trees surrounding the wetlands.

Wetland Concerns

Wetland Concerns were identified for each wetlandighlight areas that may need to be
addressed. When deciding what concerns to addved#st recommend using a
landscape perspective. The condition of an indi@idvetland is not as important as the
condition of the wetlands as a whole over the laags. In addition, there is no
universally-accepted target condition for everylared. A mosaic of different wetland
conditions is desirable and increases the divedditile property. For example, if only 1
or 2 wetlands in an area are impacted by woodyoaictiment, WMA personnel may
decide to address this concern by using generdst@pe management techniques such
as periodic, prescribed fire. However, if multipletlands are impacted, it may signify a
larger issue that may need to be addressed ahd/affected wetlands may need to be
custom managed through vegetation removal, bunnimen the wetland is dry, removing
fire breaks, etc. We provided a database for pamperty to facilitate the use of GIS to
spatially identify problem areas (see Databasemebtlow).

Depending on resource constraints, landscape conslithe presence of focal species, or
other factors it may be more advantageous to maatage individual wetland level.
Therefore, we also provided restoration actionstarh individual wetland. These
actions may need to be prioritized (see Restor&iworitization section below).
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Below we detail the impacts of each Wetland Coneah how it pertains to HMWMA.
Not all Wetland Concerns were identified on eaatpprty but we included them as a
reference for WMA personnel. Occasionally we reoWetland Concern because it has
the potential to become a problem in the futuré because it is a current issue (e.g.
woody encroachment in wetlands)

Bedding

Historically, much of Florida’s flatwoods were bedbin order to provide higher, less
water-logged sites on which to plant pine treesm&imes bedding was constructed
through the edge or center of wetlands. Typiddliy practice occurred with smaller
wetlands. We generally recommend allowing bedtiingrode over time. However,
more severely damaged wetlands, such as thosesewtre feral hog damage or altered
hydrology, may provide a good experimental situafar mechanically flattening
bedding in or around a wetland basin when the wdtia dry. If bedding removal proves
successful (i.e. retention of native wetland planmtaintenance of hydroperiod), the
method could be used on other, less severely damageands to restore bedding
impacts. In some cases we may recommend speatiands where experimental
bedding removal could be undertaken. All mechdmcavity must be conducted when
the wetland is completely dry to minimize soil dgaand rut formation.

We encountered no wetlands impacted by beddingMWMA.
Cattle

Impacts of cattle grazing to a natural landscafdmih wetlands and uplands include
nutrient overloading from concentrated urine arm$e trampling, altering plant
community structure, facilitation of invasive/exosipecies colonization, and soil
compaction. We recommend that cattle-grazing l@seth out of WMASs altogether as
part of a longer-term management strategy to maitdag-term ecological health of
ephemeral wetlands and their surrounding uplalee to their affiliation with water
sources, cattle are a danger to the ephemeralngdet@mmunity. If cattle cannot be
removed from the property, we recommend contintir@gcurrent management practice
of keeping them on habitat already degraded bylpadtuse practices. Grazing
densities should be kept as low as possible, pdatiy in MUs with ephemeral wetlands.
The use of excluder fencing may be needed for sgvdamaged wetlands or wetlands
with SGCN or other target species.

We identified 92 ephemeral wetlands (61%) in whaaltle are a restoration concern on
HMWMA. Some of these wetlands have the potentiakthttle impacts based on
management activities in the MU and some are ajreagdacted to varying degrees by
cattle grazing. Cattle grazing is more concendrate some MUs than others. MUs with
heavier grazing tend to look more like pasturefvatge, open grassy understory and
less diverse upland vegetation. Ephemeral wetldratein sustain heavier grazing and
tend to be the most impacted by grazing.
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Cattle are allowed to graze in 5 MUs that havecint@land communities: 27, 43, 46, 48,
and 49. We strongly recommend eliminating cattenfthese MUs as soon as possible
to preserve the ecological health of the uplandsvegtiands, before the effects of
grazing become more severe, and the MU loses miuthmant community structure.
Within well-intact yet grazed MUs, there are 20 lamedls that are potential striped newt
breeding ponds. This factor, combined with theantgnce of maintaining healthy
upland ecosystems in a state where developmeigieaims a large percentage of
upland habitats, are reasons to move cattle oetabgically well-intact MUs.

In the short-term, we recommend moving cattle ftbemmore intact MUs to MUs that
already are overgrazed and impacted (e.g. 20,24, I8is crucial to act quickly before
the intact MUs are impacted by cattle.

Drainage Ditching, Culverts, Berms, and RoadsideHdig

Ditches have been used in Florida to drain wetldaddecades. Drainage ditches alter
the hydrological regime, and therefore the ecolaigibaracter, of a wetland over time.
Culverts associated with wetlands generally aresttaoted for flood control and/or to
drain the wetland or maintain the connectivity dfisected wetland system. Culverts can
allow for unnatural wetland floods or fish inocudeis to occur within isolated wetlands.
Berms are linear, earthen raised rows usually nqparallel to a ditch. These features
sometimes run near, through, or around wetlanadsmB can alter wetland hydrology
and provide a platform for the establishment ot plant species through a wetland.
Many times berms are created during road-buildifilge result is an elevated road with
ditches on one or both sides of the road. In ntasgs, access roads run tangent to
wetland edges, and have associated roadside diwtlesying depth and hydroperiod.
Roadside ditches along wetland edges can providmaatural avenue for connectivity
to other wetlands located along the road. Roadtitdbes may also become refuges for
fish if they are deeper with longer hydroperiodsrthhe affected wetland.

It is important to break the connection betweenhdis and wetlands. We typically
recommend filling in all drainage ditches, becaitiszlikely that ditches affect the long-
term hydrological regime of a wetland. If filling the ditch is not an option, the ditch
should be plugged as close to the wetland edgesssipe.

In the case of roadside ditches tangent to isolattthnds, we suggest experimental
restoration of 1 or 2 wetlands. In order to presdhe drainage functionality of the
ditches as well as sever the connectivity betwetehes and wetland, 2 culverts could be
employed to divert all water to the ditch on theogite side of the road. The recipient
ditch may need to be expanded to accommodate theaise in flow. The modified ditch
and culvert system would need to be monitored dungavy rains and, if successful, the
method could be used property-wide. An explanatiimgram is provided as Appendix
B.

Sometimes ditches themselves are ephemeral andettend does not appear to be
hydrologically impacted by the ditch. Althoughgoty should be given to
filling/plugging deep ditches, we still recommeiriltirfg ephemeral ditches because there
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may be unseen effects difficult to ascertain im@rsperiod of time without ecological
monitoring.

We encountered 6 wetlands with berms. In all caseseecommended removing the
berm. We encountered 16 wetlands with a drainégh.dWe recommended filling
drainage ditches to break the connectivity withwietland.

Dug-outs

Dug-outs are features that were created primavigerve as watering holes for cattle.
These structures commonly were excavated withagadly existing wetland basins. Dug-
outs alter the original hydrology of the surrourgdimetland by providing a deep,
permanent water body that may harbor predatoryifistetlands that otherwise would
not support fish. The unnatural presence of fiseghemeral wetlands makes them
unsuitable for certain rare amphibian species ¢éedisuch as the striped newt, gopher
frog, and ornate chorus froBgeudacris ornata).

We recommend that deep dug-outs within ephemerddmaeebasins be filled and leveled
with the surrounding wetland bottom in order tadoes the natural topography and
hydrology of the original wetland basin. Existiegrthen mounds can be the fill material
source. Established permanent wetland animalsf(ghg turtles, alligators) could be
trapped and moved to other suitable natural weslgmibr to filling the dug-out.

Wetland vegetation should quickly reestablish dlerfilled area.

We encountered 8 wetlands with deep, man-madepdugits within the wetland basin.
Additional wetlands with pits occur on HMWMA, butere not visited. These “dug-
outs” were all filled with water and most contairfesth. Nearby or along each dug-out
was an earthen mound representing the dirt thata@sped out to create the pit.

Feral Hog Damage

Feral hogs Qus scrofa) have occupied Florida for almost 500 years (Belaied
Frankenberg 1977) and have been recorded in a@b6ities of the state (Layne 1997).
Among exotic mammals in Florida, feral hogs hawertiost destructive impact on
natural habitats (Layne 1997). The list of thespacts is long and includes preventing
the natural regeneration of native plants suclhasangleaf pine (Lipscomb 1989),
facilitating the spread of exotic species (Jenseh\fosick 1994), adversely affecting
soil microarthropods (Vtorov 1993), transmittingese (Forrester 1991, Maffei 1997),
destroying the nests of birds, turtles, and snéiedfei 1997), and affecting species
composition (Randall et al. 1997). Habitat damlagéeral hogs is most pronounced in
wet environments (Choquenot et al. 1996). Froraraphibian conservation perspective,
rooting and subsequent habitat alteration can @gsimphibian breeding habitat as well
as upland refugia (Printiss and Hipes 2001, MeadsTaavis 2007). Foraging by feral
pigs during amphibian breeding events has beemads@nd could result in the
consumption of significant numbers of breeding td(dolley 2007).
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Most land managers, biologists, and conservatisrigtee that feral hog reduction and
removal should take place to reduce the many insgams have on the natural
environment. However, the removal of feral hogsrfra property is problematic from
both a political and ecological standpoint. Themplitical obstacle to hog removal
often is a strong sport hunter’s lobby. Even iinagers decide to reduce or remove hog
populations, it is extremely difficult to fully edecate them due, in part, to their high
fecundity and the substantial resources requiretbtal eradication. However, it is
possible to significantly reduce hog populationd Hreir impacts on a landscape with the
use of certain removal techniques.

Sport hunting and direct culling have been uset wairied success (Belden and
Frankenberger 1977, Ferriter et al. 1997, Engerhah 2007). Other possible
techniques include fencing of wetlands or wetlaludters (Hone and Atkinson 1983,
Lipscomb 1989) and immunocontraception (Killiaraet2006). Trapping hogs in baited
pen traps is one of the most successful technipuesduce feral swine in a landscape
(Engeman et al. 2007; D. Printiss, The Nature Cwasey, pers. com.).

In a study on Eglin Air Force Base, hogs were tempand control hunted on a portion of
the property closed to sport hunting where hog fadfmns were relatively high

(Engeman et al. 2007). In this study, hog popoietiand impacts to seepage slopes were
dramatically reduced within the closed-to-huntimge in the first year of hog removal
and reduced further in subsequent years. Furthesmeductions of hogs and impacts
also occurred property-wide where hunting has tgltace for decades. The researchers
calculated economic valuations of seepage slopgsl@monstrated substantial benefit-
cost ratios to application of swine removal ovénree-year period.

Funding to manage feral swine and restore halsittiie and must be carefully
managed to optimize the positive impact on thequmtetd resources (Engeman et al.
2007). In spite of the difficulties encounteredhwieral hog removal, trapping and
hunting can be used to successfully reduce hoglatigas and their impacts on a given
property (e.g., Engeman et al. 2007).

On WMA'’s where hog populations are dense, senséreas that are sustaining heavy
hog damage and areas with SGCN could be identifienigh ecological monitoring.
Once identified, these areas could be targeteddgmemoval as in the Engeman et al.
(2007) study. Benefits mostly would occur in taegeted area, adjoining areas likely
would also profit.

Feral hog damage affected 18 of the 150 wetlan2®)bn HMWMA. No wetlands
were severely damaged and much of the damage thas eid or minor. Affected
wetlands were not concentrated in one area ofribygepty, but were spread throughout
(Figure 4). We do not recommend aggressive astich as trapping and/or harvesting
on HMWMA at this time. If feral hog damage increasn the future, it may be
necessary to take aggressive action to prevenameetiegradation.
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Figure4. Map depicting the spatial extent of feral hog dgsmon HMWMA.

If feral hog damage increases, it may be necessdake aggressive action in target
areas. We recommend that trapping be used in c@tibn with sport hunting and

control hunting as a 3-pronged approach to redue@tpacts to ephemeral wetlands on
these MUs. Hog-trapping can be conducted using Widisonnel or by soliciting the
services of the US Department of Agriculture WikelliBervices, the federal agency
responsible for managing conflicts with wildlife@man et al. 2007, US Department of
Agriculture 1997). To simultaneously provide hagtopportunities and reduce hog
impacts to sensitive areas, hunting could takeepj@ar-round and in management units
(MU’s) that have fewer sensitive areas and SCGNeathe most sensitive areas are
targeted for hog removal.
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Firelines/Management Unit Boundaries/Roads

The placement of firelines and roads through weam detrimental to wetland habitat
because the swath of exposed soil and denudedatiegeis a direct alteration of wetland
habitat and can impact wetland hydroperiod. Wemeuend firelines and roads be
rerouted at least 15m from a wetland edge to pteda@mage to the wetland littoral zone.
For wetlands that are located adjacent to MU boueslawe recommend delineating the
wetland edges with flagging or some other methotheanachine operators will be
alerted to diverge from their straight line paths.

We typically recommend allowing abandoned firelib@$ll in with vegetation over

time. However, WMA personnel have employed meatanreatments to rework and
restore fire plow lines in and around wetlandsings low-ground pressure bulldozer
and disc for minimal ground disturbance, old wildfsuppression plow lines have been
rehabilitated on CRWMA. WMA personnel have obsdraemore natural hydroperiod
and the ability to reintroduce fire into the wetdmasin (J. Slater, CRWMA, pers. com.).
Firelines bisecting wetlands also have been rewbdkeGRWMA to address
hydrological impacts (J. Ellenberger, GRWMA, p&@m.).

In some instances, a road does not appear to lativedyg impacting a wetland and we do
not recommend moving the road. In these casesdimen of re-routing a road might be
more destructive than leaving it in place. Addiatly, we recognize that there are cases
where firelines and roads in or near wetlands cabawerouted. If firelines/roads cannot
be moved, the affected wetlands can be monitoretisare they burn periodically and
do not become impacted by encroaching woody vegatatand run-off, or other
disturbances. Firelines can be plowed and maiatkivhen wetland is completely dry to
prevent large ruts from developing. Vehicularftcashould be discouraged along these
firelines.

Where MU boundaries mark a property line with a/ge landowner, we recommend
contacting the private landowner to see if the Miurdary can be moved to encompass
the entire wetland. If the wetland is of partigulaerest (surrounded by intact uplands,
potential breeding location for striped newt, eta.Jand swap may be an option to
acquire ownership of the entire wetland.

If the road cannot be re-routed, it may be appatprio experiment with filling in a
roadside ditch where it connects to the wetland [Biéching section). More severely
damaged wetlands provide a good opportunity foh sucexperiment. If successful at
these wetlands, the method could be used on déssrseverely damaged wetlands to
restore ditch impacts. All activity must be contecwhen the wetland is completely dry
to minimize soil damage and rut formation.

Firelines affected 25 wetlands (17%) on HMWMA. Ailit one fireline was associated
with a MU boundary or a private property boundaRoads affected 3 wetlands on
HMWMA. All of the roads were internal to the prape
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Herbaceous Plant Density

The herbaceous community within a wetland is instant ecological flux. Between fire
and inundation, the density of herbaceous vegetatianges over time. For example,
immediately following a fire, standing crop biomagderbaceous vegetation is almost
or completely eliminated; however, roots, rhizonag] seeds of these plants remain
resident in the soil and regenerate quickly follogviire. Over time, herbaceous
vegetation grows back and, if too much time pabséseen fires or inundation, becomes
extremely dense. Wetlands with dense herbacemetateon have low plant species
diversity and often are completely dominated by smecies, usually maidencane or
sawgrass. Additionally, these wetlands providerpabitat for amphibian reproduction
and for other species.

For any given WMA property that has a multitudesoiated ephemeral wetlands, the
optimum ecological condition is a mosaic of wetlam different stages of flux. Unless
multiple wetlands in an area exhibit dense herbas®egetation, long-term ecological
fire management of the landscape is sufficienataf ecological health of a single
wetland. We highlight these wetlands so that WMsspnnel can monitor their
condition. If the condition becomes more severer dvne, the wetland may need to be
custom burned by waiting until the wetland is dryrdentionally lighting the wetland if

a firebreak is present. Prescribed burning ofaketl herbaceous marsh reduces
vegetation density, increasing sunlight into thélavel ecosystem, and increases overall
ecological productivity of the wetland.

We encountered no wetlands affected by dense heshawegetation on HMWMA.
Loggin

Old tree stumps or stump hummocks were observathimy ephemeral wetlands on
multiple properties during this project, directdsmce of past logging practices. Most of
the stumps appeared to be cypress. Sometimelmggohg stumps became hillocks or
hummocks onto which woody shrubs established. pitasess was particularly
prevalent on AWMA.

In most cases, stumps and hummocks were observieith swampy ephemeral wetlands
that currently are forested by cypress trees. ifdi€ates that the original plant
community of the wetland reestablished after logginthin the wetland basin. In some
wetlands, dense brush established on the old stwmmocks and the cypress canopy
did not reestablish. These wetlands became mixedswamps or marshes.

We did not report logging as a Wetland ConcerenWetland Characterization section
because all the logging we encountered occurregldgo and most logged wetlands we
observed had reforested. We did describe the pces# stumps or hummocks in the
wetland description paragraph in an effort to beescriptive as possible. In general, we
do not recommend that any action be taken to remlm/etumps or hummocks, unless
they exist within a densely brushy wetland that andidate for experimental brush
removal, or otherwise needs some other restoratiention. If a wetland becomes
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densely brushy, and this process is facilitatethlbypresence of stump hummocks,
periodic fire should keep brush in check and stimmmmocks should oxidize.

Planted Pine Trees

Public lands previously owned by timber companigsrmohave evidence of past
silviculture practices. Pine trees were plantedugh small wetland basins, often
associated with bedding. Both the shade fromréeedanopy and the needle duff can
eliminate the herbaceous vegetation vital to tledoggical health of a marsh. In most
cases, we recommend removing the planted pineitteesephemeral wetland.

We encountered no wetlands affected by planted tpg@s on HMWMA.
Push Piles

Push piles are earthen mounds commonly formed gltine process of land clearing.
Heavy machinery is used to scrape clean the haudmhdscape. After tree removal,
remaining limbs, branches, small trees and shritbs are pushed into piles and
prepared for elimination by burning. Sometimeshppises are not burned, but left
behind. In either case, an earthen hillock usualbyreated in the process, and logged
landscapes can have these so-called “push pilesépt for decades. Push piles can be
several feet high and dozens of feet in diamelering logging operations of the %0
century, it was not uncommon for land clearing perel to create push piles within
dried ephemeral wetland basins.

Push piles in wetlands can alter the original wetlacology in at least 2 ways. First,
there is the issue of direct reduction of wetlanbitat. Second, a raised pile of dirt in a
wetland favors establishment of small upland hébitdhere upland plants and trees can
grow. If allowed to grow to maximum height, uplaneles (most frequently pine trees)
can create a canopy over a potentially large poifoa wetland. If the wetland in
guestion originally was a marsh, the problem maihiat of woody encroachment into a
marsh, namely the shading and subsequent exclosiwative herbaceous wetland
vegetation.

Push piles are unnatural and undesirable structungstlands. Depending on severity,
push piles in ephemeral wetlands should be remmasthanically or be allowed to erode
over time, depending on the size and impact ofrargpile. Small piles having little
impact on a given wetland should be allowed to erkr time. Large push piles in
wetlands that are significantly impacting a givegtland should be mechanically
removed when the wetland basin is dry. The didt amy established trees can be
removed and distributed in nearby uplands in susfayaas to not damage uplands.
Alternatively, dirt from push piles could be used dther purposes such as road and
ditch fill, etc. A pile should be removed downthe level of the rest of the wetland
basin.

We encountered no wetlands affected by a pustopileMWMA.
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Slash

Slash is a term used to describe the treefall amshibyproducts of logging operations.
After tree removal, slash is scraped into pilesbiaming or left to decompose, or the
slash is scattered across the ground to decom@maetimes slash is left in a wetland.
Unless it is a minor amount, we do not recommeastsbe left in a wetland. The slash
we encountered within wetlands was usually a bypebdf recent mechanical tree
thinning or brush removal as part of the restorapimocess. Depending upon the amount
of brush left in a wetland, we recommend two défdrapproaches to eliminate slash
within wetlands.

If a significant portion of the wetland is covensdh slash, the slash pile is dense, and/or
mechanical treatment is needed for some otherreggin concern, we recommend
removal by root rake or mechanical means when #téand is completely dry. Slash

can be distributed in the uplands and should deosmpnd/or burn during the next
prescribed fire. If the slash amount is minor &ndot covering significant proportion of
a wetland basin, we recommend encouraging fireenatetland basin to eliminate the
slash.

We encountered no wetlands affected by slash on M.

Upland Condition

Discussing upland management is beyond the scoihésgbroject. However, we briefly
characterized the uplands around each visited metl&Ve used the phrase “Upland
Condition” to identify wetlands surrounded by adtémuplands or uplands needing
restoration attention. When managing for the lterga ecological health of ephemeral
wetlands, the ecological condition of surroundipiands and upland corridors
connecting multiple wetlands is equally importakbr more information about wetland
buffer zones, upland corridors and managing thangs surrounding wetlands see
Semlitsch and Jensen 2001, Semlitsch 2003, and $VRGO8.

We encountered 72 wetlands (48%) that were surelibgt uplands impacted by cattle
grazing on HMWMA. The full ecological function tiese wetlands will not be restored
unless the uplands also are restored.

Vehicular damage

Vehicles as a wetland concern usually are relategther recreational use or a result of
mechanical activity related to vegetation cleariMghicles can impact ephemeral
wetlands by compacting soil, destroying the wetlkitoral zone, creating ruts that can
alter hydrology, and/or facilitating the spreadrofasive species. Additionally, the open
soil left from vehicular damage can encourage &rttamage from feral hogs. In the
case of recreational vehicles, gates, fencingraad closures may be needed to reduce
access and have been used successfully in sonmse(@rdetrick, U.S. Forest Service,
pers. com.).
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In general, ruts and tracks can be left to eroderamegetate over time. If a wetland is
highly damaged and mechanical activity is recomradrfdr another reason, the
vehicular damage could be treated mechanically.agkaowledge that some minor
vehicular ruts may be created along the edge dan@s while personnel are working to
mechanically remove dense vegetation for the parpbdsabitat restoration. To keep rut
formation and soil damage to a minimum, all mectaractivity should be conducted
when the wetland is completely dry.

We encountered 3 wetlands on HMWMA affected by gelair traffic. None of the
vehicular activity was associated with managemetivities.

Woody Vegetation Encroachment

Throughout the evolutionary history of the longlpafe-wiregrass ecosystem, wildfires
frequently occurred during the growing season aaceweommon across the Florida
landscape, particularly during dry periods (Medr@96, Platt 1999). Since European
colonization, humans have altered the naturalréiggme in Florida by suppressing fire
during the hot, dry growing season or, more regebif prescribe burning during the
dormant season. Suppressing fire during the grpw&ason allows for dried, exposed
wetland soils to be colonized by encroaching wosttlyibs and trees. The practice of
prescribed dormant season burning, while frequeamtesponds to the time when
wetlands typically hold water, a condition whiclepents thorough burning of wetlands.
During this project, we have observed many ephemestiands with dense, encroaching
woody vegetation. This change in community striechias altered the fire feedback
mechanism necessary to maintain a fire-adaptecgmgttommunity (Martin and
Kirkman 2009).

The encroachment of woody vegetation usually matsfas a dense brush ring around
the wetland edge, gradual encroachment from thiamgeedge, and/or the colonization

of plants throughout the wetland basin. Slash pmgwax myrtle are the two most
predominant encroaching species into marshes werwds These native Florida plant
species normally occur in the upland/wetland ecetmd along the edge of wetlands and
are maintained at low densities under a naturalrégime. However, during drought and
fire suppression, these species can vigorouslynadoopen wetlands in unnaturally high
densities along the edge and across the wetlamd. b@sice established, these species
can shade out and exclude herbaceous vegetatidicupaly in marshes.

Woody encroachment in marshes is considered oselpacase basis but generally we
define it as having greater than 5% of the wetlaasin covered by off-site, encroaching
species that clearly have become established aitresgetland basin during a dry period
and fire suppression. Woody-encroached marshagddshe managed in the short-term
both by fire and other techniques that focus ordihect thinning of invading species.
Encroaching woody vegetation in marshes, partibutash pine and wax myrtle, should
be addressed as soon as possible because suc@ssgubsequent exclusion of marsh
habitat can happen relatively quickly. Woody eactoment in a forested swamp is
defined by having greater than 50% of the wetlamiktory covered by shrubs.
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There are some woody species that naturally grgeaits of marshes. Buttonbush, for
example, is a wetland shrub that often becomeslestad in deeper sink depressions
within marshes where a natural fire shadow exrstee wetland because of increased
hydroperiod. Deep areas are less likely to buer time because they are usually water-
filled. These deep areas will and should burnrdudry periods. Any native shrubs or
trees that become established in the deepestiparnarsh should not be removed—
prescribed fire alone is the proper management tool

Our primary recommendation to reduce encroachingdywegetation is the use of
prescribed fire. If upland burning occurs duringegiod of wetland inundation, fire
crews can return later in the year when the weflaard dry and provide fire to any
unburned wetlands. Because the surrounding uplaitidsave little to no fuel load, a
hot, ring fire can be ignited around the wetlandibbathereby improving chances the
entire basin burns. This technique has been ssitt@s restoring an herbaceous
community to hardwood-encroached wetlands (C. HgS§&S/FSU, pers. com.) and has
been used successfully as a management technignvy¢r, HMWMA, pers. com.).
Sometimes specific attention to lighting fire a¢ #dges or center of a wetland during
regular upland burns may be all that is needea. file shadow exists around the
wetland, a combination of mowing and chopping otibk can be very effective to get
fire into the wetland and change the vegetationpasition, particularly with saw
palmetto (J. Ellenberger, GRWMA, pers. com.).

We recognize that some wetlands are dominated @igwuleus hardwoods that will not
readily burn and there are cases with larger welavhere hardwood encroachment is
too extensive and/or budget or logistical constegprevent the use of prescribed fire
alone. Some of these wetlands provide a good erpetal situation for mechanically
removing the vegetation. If the desired resulésaanhieved, the method could be used to
restore other wetlands.

Below we provide alternative restoration recommeioda for each of the 3 woody
encroachment scenarios. These alternative reconatiens should be used as a tool to
return the wetland to a restored state, after wttiehwetland can be managed by fire
alone. Martin and Kirkman (2009) were able to s&ablish the herbaceous community-
fire feedback mechanism in hardwood dominated wdddy removing hardwoods and
taking advantage of a persistent seed bank. paper is an important reference and
represents one of the only published experimentsaodwood removal in southern
ephemeral wetlands.

In cases where there is uncertainty about how toag@ an impacted ephemeral wetland,
we recommend acting on the side of caution andlgimpanage the surrounding
landscape and associated wetlands with frequestipoed fire. Assuming that
everything else in the landscape is functioningelto naturally, frequent fire and
periodic inundation will ultimately restore wetlafuthction.

Dense brush rings occur when fire is not alloweldum to the wetland edge, usually due
to the presence of a fireline or because burnimgiecwhen the wetland contains water.
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Mechanical removal can be used to reduce a thidkpatential hazardous fuel load, after
which the use of regular, growing-season fire camiged to maintain the natural ecology
and prevent re-sprouting. Where mechanical treitmeor to burning is necessary, we
recommend using a gyrotrack or bushog (mower)gl8ipass, single drum roller-
chopping, followed by burning, also has succesgh#len used around wetland edges to
reduce the midstory component while allowing grass®l herbs to germinate (J. Slater,
CRWMA, pers. com.). All mechanical activity mugt bonducted when the wetland is
completely dry to minimize soil disturbance andfartmation.

Woody vegetation encroaching from the wetland emgpeirs during a dry period when
the wetland is dry for an extended period of tifféoody vegetation (primarily pine and
wax myrtle) from the surrounding uplands then hasgportunity to encroach and
establish if fire is not allowed to burn into thetvand (e.g. 06-02). Sometimes, there are
large, mature slash and loblolly pine trees esghbti around the outer wetland margin or
in slightly elevated regions that connect multigégressions within a single large marsh.
Large pine trees should be thinned and harvesiad tis least disruptive techniques to
the wetland. Similarly, wax myrtle shrubs encraagtrom the wetland edge can be
thinned by chopping or bush hogging, dependingemersty of encroachment. We
recommend a single thinning of encroaching wooadcss per marsh in the short-term.
After the thinning event, a marsh could be manageely by periodic prescribed fires
over the long-term.

Establishment of woody vegetation in a wetlandbasso occurs during a dry period
when the wetland is dry for an extended periodnétaccompanied by a lack of fire. In
this scenario, woody vegetation (primarily slashepirees and wax myrtle) sprouts and
colonizes across the entire wetland basin, notglastg the wetland edge. There are
cases where simply hand chopping young slash pees till suffice in small wetlands.
Very small pine trees and wax myrtle likely woulel killed by the next inundation or
fire. If the marsh is large, there are hundredsedding slash pine trees or wax myrtle,
and/or the dbh of the woody vegetation is too lahgs a bush hog or shredder may be
more suitable.

As part of the restoration of a hydrologically mioetl wetland on GRWMA,
approximately 12 ha of willow and wax myrtle wetesessfully treated using a shredder
followed by the reintroduction of fire into the Waatd basin (J. Ellenberger, GRMWA,
pers. com.). On AWMA, where heavily encroachedstitamps were also impacted by
hummocks and old push piles, a low ground pressack hoe and dozer combination
was used to remove the titi and thick organic niateiown to the mineral soil. The
herbaceous vegetation response was variable batajgnpositive (M. Wilbur, AWMA,
pers. com.). In severely disturbed wetlands wighs# shrub encroachment Martin and
Kirkman (2009) successfully used an industrial moteeemove all small saplings (up

to 10 cm dbh) from wetland basins. Large treesbearemoved by hand or girdled. Spot
herbicide may be necessary on some tree speqgmsuent re-sprouting (Martin and
Kirkman 2009).

All mechanical and herbicide treatments must belaoted when the wetland is
completely dry to minimize soil damage and rut fation and to reduce the risk of
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herbicide entering the aquatic system. We wer®lerta locate any sufficient references
that unequivocally show herbicides are safe inavets. We did find references related
to the toxicity of herbicides to amphibians (Beretl al. 1994, Cheek et al. 1999, Relyea
2005a, Relyea 2005b) as well as the long-term gtersie of herbicides in soil (Bell
1997). Herbicide treatments should be selectedlast resort and used with extreme
caution. Some general guidelines to follow inctud&nimizing non-target vegetation
spread, using chemicals only on one patch of tieeasia time and evaluating the impact,
conducting treatments when the wetland during tigesdason when the wetland is
completely dry and not expected to hydrate, andgugie chemical with the least impact.
We found 3 publications that may be useful if heide is selected as a management tool:
Langeland 2006, Ferrell et al. 2006, Langeland.&09.

We encountered 60 wetlands (40%) on HMWMA impadigdome degree of woody
encroachment. Most of the woody encroachment wése form of dense rings of trees
surrounding the wetland. The trees created a gaaiog shaded out the herbaceous
vegetation. The other common encroachment issseamihie form of shrubs and small
trees encroaching from the wetland edge.

Restoration Prioritization

Because resources are finite, not all recommene&dnation actions can be employed
immediately. Ultimately, the prioritization of wahd restoration is up to the land
manager and their objectives, resource availapaity logistical constraints. However,
we provide here some general ideas to assist mengerioritizing restoration of
wetlands:

» Conduct biological surveys for rare species, paldity amphibians and other
species dependent on ephemeral wetlands. Preoréstoration actions based on
the results of these surveys (i.e. feral hog cowirother aggressive actions).

» Prioritize the filling of ditches that are eithegrmanent or connect to permanent
water sources over the filling of ephemeral ditctedg connect to ephemeral
water sources.

» Address woody encroachment in marshes before swhagagise succession and
subsequent exclusion of marsh habitat can happetivety quickly.

» Consider resources required and condition of thenas

Database

In addition to this report, a shapefile was prodideat includes all the wetlands
inventoried on the property. The shapefile inchida attribute table with fields
associated with the following information:
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 Wetland ID e Dominant midstory species

* Wetland type » Herbaceous coverage (%)

» Basin area * Dominant herbaceous species
» Hydroperiod » Herbaceous distribution

» Canopy coverage (%) * Wetland concerns

* Dominant canopy species * Upland community type

* Midstory coverage (%) * Upland conditions

This database provides a quick reference for laadagers to not only locate ephemeral
wetlands on each property, but to know wetlandbattes associated with each location and
spatially identify major wetland concerns (e.g.Ufgy4).

Wetland Characterizations and Descriptions

The following pages provide photographs and desorip of the 150 ephemeral wetlands
assessed on HMWMA. The MUs are organized numéyicdlhe wetland nomenclature uses
the MU number and the wetland number. For exan@dd)1 is the first wetland inventoried in
MU 4. Additional photographs were provided on éiteompanying CD.
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Wetland I D: 00-01

Description: This wetland is a 1.3 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses and maidencane grow thnaiuthieovetland, and cover >75% of the
basin. This wetland is a good example of an eco#dly healthy marsh and is a potential striped
newt breeding pond. The adjacent uplands are grildtwoods and hardwood hammock.
Cattle are allowed to graze in this unit but doaygpear to have impacted this wetland
significantly.

Wetland Concerns: Cattle

Restoration Action Recommended: While cattle have not yet impacted the wetlahthey are
present in the MU, they are a potential futuredhre



Site Assessment 28

Wetland I D: 02-01

Description: This wetland is a 0.1 ha highly ephemeral marBhere is no tree canopy or
midstory cover. Sedges/grasses grow throughowétland, and cover >75% of the basin.
This wetland does not have classic wetland plantssta depression and will fill with water
infrequently. Large pine trees form a ring arotimel wetland. The adjacent uplands are grazed
pasture with oaks and pine, and are currently mashagth prescribed fire and herbicide.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentéthe
wetland, the cattle would need to be removed aedifitands restored.
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Wetland ID: 02-02
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Description: This wetland is a 0.1 ha semi-permanent, dugzatite pond. There is no tree
canopy or midstory cover. Sedges/grasses growiirgaaround the wetland edge, and cover 5-
25% of the basin. A berm surrounds the pond. I[€ate impacting the wetland, as evidenced
by the excess nutrient load. The adjacent uplanelpasture and sandhill, and are currently
managed with prescribed fire and herbicide.

Wetland Concerns. Berm, Cattle, Upland condition

Restoration Action Recommended: While this wetland is man-made, it has the paaéid
function as an ephemeral wetland if desired. Térenbcould be removed to allow for a more
natural hydroperiod in the wetland. In order tstoee the full ecological potential of the
wetland, the cattle would need to be removed aedifftands restored.
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Wetland I D: 02-03

Description: This wetland is an 8.1 ha ephemeral marsh. wvAdimall and large pine trees are
growing in the wetland, but cover <5% of the basfedges/grasses and maidencane grow
throughout the wetland, and cover >75% of the basiproperty boundary with a fence and
fireline bisect the wetland. There are cattldgran the wetland. The adjacent uplands are
pasture and sandhill, and are currently managedudpréscribed fire and herbicide.

Wetland Concerns: Cattle, Fireline/private property boundary, Uplamhdition

Restoration Action Recommended: The boundary should be re-routed away from thidewve

if feasible. If the fireline cannot be re-routadonitor the wetland to ensure fire is not excluded.
Maintain the fireline when the wetland is complgtety to prevent ruts from developing.
Encourage fire in the wetland basin. Monitor thetland to ensure pine trees are killed with the
next fire or inundation. If they become establghtbe encroaching pine trees will need to be
removed from the wetland. Alternatively, the pinges can be removed now. In order to restore
the full ecological potential of this wetland, tt&ttle should be removed and the uplands
restored.
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Wetland I1D: 02-04

Description: This wetland is <0.1 ha ephemeral marsh. Tlsene tree canopy or midstory
cover. Sedges/grasses and maidencane grow thnatidfne herbaceous vegetation covers 50-
75% of the wetland basin. This depressional marshrer-utilized by cattle, as evidenced by the
trampling of soil and vegetation and the nutriesitygion. The adjacent uplands are pasture and
sandhill, and are currently managed with prescriivecand herbicide.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentgéthe
wetland, cattle should be removed and the uplaestered.
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Wetland I D: 04-01

Description: This wetland is 6.1 ha semi-permanent marshe Rees grow in a dense ring
around the wetland, and cover 5-25% of the badiiillow grow in the deeper wetland center,
and cover 5-25% of the wetland. Sedges/grassemaititncane grow throughout the wetland,
and cover >75% of the basin. There is cattle anal hog damage in the wetland. The adjacent
uplands are pasture and sandhill with a dense p@meg. The uplands are currently managed
with prescribed fire.

Wetland Concerns: Cattle, Feral hog damage, Upland condition, Woaty@chment

Restoration Action Recommended: Thin the dense ring of pine trees that grow adaiine
wetland edge. In order to restore the full ecalagpotential of the wetland, the cattle would
need to be removed and the uplands restored.
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Wetland ID: 04-02
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Description: This wetland is a 0.5 ha ephemeral marsh wgarai-permanent dug-out. There
is no tree canopy or midstory cover. Sedges/gsemsé maidencane grow throughout the
wetland, and cover >75% of the basin. The nodk sf the wetland has been dug-out, likely to
provide water for cattle. This deeper sectiorhefwetland has high levels of nutrients and is
surrounded by a tall berm. The adjacent uplanelpasture and old field, and are currently
managed with prescribed fire.

Wetland Concerns. Berm, Cattle, Dug-out, Upland condition

Restoration Action Recommended: Remove the berm and fill in the dug-out. In oride
restore the full ecological potential of the wetlathe cattle would need to be removed and the
uplands restored.
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Wetland I D: 04-03

Description: This wetland is a 0.6 ha ephemeral marsh. ®aes form a ring around the
wetland, and cover 5-25% of the basin. There imidstory layer. Sedges/grasses and
maidencane grow throughout the wetland, and covB#&>of the basin. A fireline/private
property boundary bisects the western side of thiiawwd. Some small pine trees were killed by
a recent fire in the wetland basin; a few smalkgmees remain. Cattle have grazed the
herbaceous vegetation in the wetland. The adjagdahds are pasture and old field, and are
currently managed with prescribed fire.

Wetland Concerns: Cattle, Fireline/private property boundary, Uplammhdition, Woody
encroachment

Restoration Action Recommended: The boundary should be re-routed away from thidewve

if feasible. If the boundary cannot be re-routednitor the wetland to ensure fire is not
excluded. Maintain the fireline when the wetlas@¢ompletely dry to prevent ruts from
developing. Hand-remove interior pine trees amal ldrger pine trees around wetland edge with
a chainsaw. In order to restore the full ecoldgocdential of the wetland, the cattle would need
to be removed and the uplands restored.
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Wetland I D: 05-01

Description: This wetland is a <0.1 ha semi-permanent, dug:atile pond. There is no tree
canopy or midstory cover. Emergent vegetation growna ring around the edge of the wetland
and cattails grow in the wetland center. The hexbas vegetation covers 25-50% of the
wetland basin. The pond is over-utilized by catie evidenced by the trampling of soil and
vegetation and the nutrient pollution. The adjacgrands are pasture and old field and grazed
pineland.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: While this wetland is man-made, it has the paaéid
function as an ephemeral wetland if desired. teoto restore the full ecological potential of
the wetland, the cattle would need to be removeltla@ uplands restored.
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Wetland I D: 05-02

Description: This wetland is a 0.5 ha ephemeral marsh. #&e&s grow in a ring around the
wetland and large oaks lean over the wetland edye.tree canopy covers 5-25% of the
wetland basin. A few small pine and gum trees gifmeughout the basin but cover <5% of the
wetland. Maidencane grows throughout the wetland, covers >75% of the basin. The cattle
impact is minor. A fenceline bisects the southveester of the wetland. The adjacent uplands
are pasture and old field and grazed pineland.

Wetland Concerns: Cattle, Upland condition, Woody encroachment

Restoration Action Recommended: The Fireline/MU boundary should be re-routed aivagn

the wetland if feasible. If the fireline cannotigerouted, monitor the wetland to ensure fire is
not excluded. Maintain the fireline when the wetlas completely dry to prevent ruts from
developing. Thin the dense pine trees around #teand edge and encourage fire in the wetland
basin to prevent further woody encroachment. Wtaltle have not yet impacted the wetland, if
they are present in the MU, they are a potentiairéuthreat. In order to restore the full
ecological potential of the wetland, the cattle \Waueed to be removed and the uplands
restored.
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Wetland I D: 05-03

Description: This wetland is a 0.1 ha ephemeral marsh. Langiesmall pine trees surround the

marsh, and cover 5-25% of the wetland basin. Madee and sedges/grasses grow throughout
the wetland, and cover >75% of the basin. Theseise evidence of grazing in and around the

wetland. The adjacent uplands are pasture anfietdidand grazed pineland.

Wetland Concerns: Cattle, Upland condition, Woody encroachment

Restoration Action Recommended: Thin pine trees in the dense ring around theamet!
Encourage periodic fire to prevent encroachmeshadll pine trees. In order to restore the full
ecological potential of the wetland, the cattle Waueed to be removed and the uplands
restored.
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Wetland I D: 06-01

Description: This wetland is a 0.7 ha ephemeral marsh. ®&&s grow in a stand at the south
end of the wetland, and cover 5-25% of the wetlaasin. Small pine trees are encroaching
from the edge of the wetland but cover <5% of tletland. Maidencane and sedges/grasses
grow throughout the wetland, and cover >75% oflthgin. There is a ditch connected to the
northwest corner of the wetland. The adjacentngsdare pasture and old field.

Wetland Concerns: Cattle, Ditching, Upland condition, Woody encroaent

Restoration Action Recommended: Fill the ditch to break connectivity with the Waetd.
Alternatively, the ditch could be plugged and vatjenh allowed to regenerate. Remove or thin
pine stand. Encourage fire in the wetland baBlonitor the wetland to ensure encroaching pine
trees are killed with the next fire or inundatiohthey become established, the pine trees will
need to be removed from the wetland. Alternatividg small pine trees can be hand-chopped
now. While cattle have not yet impacted the wet|ahthey are present in the MU, they are a
potential future threat. In order to restore thiédcological potential of the wetland, the cattle
would need to be removed and the uplands restored.
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Wetland I D: 06-02

Description: This wetland is a 3.4 ha semi-permanent maRshe trees grow around the
wetland edge, and cover 5-25% of the wetland baSmall pine trees are encroaching from the
edge of the wetland but cover <5% of the wetlaNthidencane, sedges/grasses, and emergent
vegetation grow throughout the wetland, and cowé&%% of the basin. There is a ditch
connected to the south side of the wetland. Cgtdeing and feral hog damage is light. The
adjacent uplands are pasture and old field.

Wetland Concerns: Cattle, Ditching, Feral hog damage, Upland cooditWoody
encroachment

Restoration Action Recommended: Fill the ditch to break connectivity with the Waetd.
Alternatively, the ditch could be plugged and vegieh allowed to regenerate. Encourage fire
in the wetland basin. Monitor the wetland to eesemcroaching pine trees are killed with the
next fire or inundation. If they become establgttbe pine trees will need to be removed from
the wetland. Alternatively, the small pine treas e hand-chopped now. In order to restore
the full ecological potential of the wetland, tregtte would need to be removed and the uplands
restored.
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Wetland I D: 06-03

Description: This wetland is a 1.4 ha ephemeral marsh. Langesmall pine trees, and a few
wax myrtles, are encroaching from the edge of te#amd, especially along the west side. The
tree canopy covers 5-25% of the wetland basin.réllgeno significant midstory cover.
Maidencane and sedges/grasses grow throughoutetthena, and cover >75% of the basin. The
adjacent uplands are pasture and old field.

Wetland Concerns: Cattle, Upland condition, Woody encroachment

Restoration Action Recommended: Monitor the wetland to ensure encroaching woody
vegetation is killed with the next fire or inundati If they become established, the pine trees
and wax myrtle will need to be removed from thelared. Alternatively, the encroaching
vegetation can be hand-chopped now. While cattie mot yet impacted the wetland, if they are
present in the MU, they are a potential futuredhrdn order to restore the full ecological
potential of the wetland, the cattle would neeéademoved and the uplands restored.
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Wetland I D: 07-01

Description: This wetland is a 0.4 ha ephemeral marsh. #&es grow in a ring around the
wetland and large oak trees lean into the edgheoivetland. The tree canopy covers 5-25% of
the wetland basin. There is no midstory cover.iddiacane grows throughout and covers >75%
of the wetland basin. There is evidence of cattie wetland basin. The adjacent uplands are
oak hammock and pasture.

Wetland Concerns: Cattle, Upland condition, Woody encroachment

Restoration Action Recommended: The pine and oak trees could be thinned fromratdbe
wetland edge. In order to restore the full ecalagpotential of the wetland, the cattle would
need to be removed and the uplands restored.
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Wetland I D: 07-02

Description: This wetland is a 0.4 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane and sedges/grasses grow throutiteowetland, and cover >75% of the
basin. Cattle are grazing in the wetland, althathhghimpact is light. The adjacent uplands are
old field and pasture.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentéthe
wetland, the cattle would need to be removed aedifftands restored.
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Wetland I D: 07-03

Description: This wetland is a 0.2 ha ephemeral marsh. Tisesa extensive pine ring around
the wetland and large pine trees growing in theéezesf the wetland. The tree canopy covers 5-
25% of the wetland. There is no midstory layeraidéncane and emergent vegetation grow
throughout the wetland, and cover >75% of the basimecent fire burned all the way through
the wetland. Cattle are grazing in the wetlandriot. The adjacent uplands are old field and
pasture.

Wetland Concerns: Cattle, Upland condition, Woody encroachment

Restoration Action Recommended: Remove pine trees from the wetland interior dmad pine
trees from the ring around the wetland. In ordaestore the full ecological potential of the
wetland, the cattle would need to be removed aedifitands restored.
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Wetland I1D: 07-04

Description: This wetland is a 0.8 ha ephemeral marsh. Tisame tree canopy or midstory
layer. Maidencane and emergent vegetation grosutiirout the wetland, and cover >75% of
the basin. There is a ditch connected to the paghside of the wetland. This large marsh has
diverse herbaceous vegetation, although plants duaazed tips. A pine ring in the upland
surrounds the wetland but is not yet encroachitgtime basin. The adjacent uplands are old
field and pasture.

Wetland Concerns: Cattle, Ditch, Upland condition

Restoration Action Recommended: Fill the ditch to break connectivity with the Waetd.
Alternatively, the ditch could be plugged and vagjen allowed to regenerate. In order to
restore the full ecological potential of the wetathe cattle would need to be removed and the
uplands restored. The pine ring in the uplands$dcbe removed during upland restoration
efforts. The pine trees are not yet encroachitmtime wetland basin but may potentially do so
in the future.
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Wetland I D: 08-01
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Description: This wetland is a 3.5 ha ephemeral marsh. fP&ss grow on a land ridge that
bisects the wetland. A few pine trees also arecahing from around the wetland edges. The
tree canopy covers 5-25% of the wetland basin.réllseno midstory layer. Maidencane and
sedges/grasses grow throughout the wetland, aret ¢3%6% of the basin. Feral hog and cattle
impacts are minor. The marsh is large and openrarelatively good ecological condition. The
wetland is surrounded by a dense palmetto ringgaazied uplands.

Wetland Concerns: Cattle, Feral hog damage, Upland condition, Woadgroachment

Restoration Action Recommended: Remove encroaching pine trees and thin pine trees
growing on the land ridge. In order to restoreftileecological potential of the wetland, the
cattle would need to be removed and the uplandsress
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Wetland I D: 08-02

Description: This wetland is a 0.1 ha highly ephemeral maitsirge pine trees grow in the
wetland basin and live oak trees hang partiallyr te wetland. The tree canopy covers 25-50%
of the wetland. There is no midstory layer. Sedgmsses grow in the wetland center, and
cover 25-50% of the basin. The wetland is surrednay an extremely dense palmetto ring and
grazed uplands.

Wetland Concerns: Cattle, Upland condition, Woody encroachment

Restoration Action Recommended: Thin the pine and oak trees surrounding the wdtldn
order to restore the full ecological potential lné tvetland, the cattle would need to be removed
and the uplands restored.
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Wetland I D: 09-01

Description: This wetland is a 0.3 ha ephemeral marsh. d&pession marsh is extensively
encroached by pine trees. Small pine trees ateesead throughout the wetland interior, and the
needle fall and shading from the pine ring hindenbaceous vegetation growth. Large pine trees
grow in a ring around the wetland and cover 25-%0%e wetland basin. There is no midstory
layer. Sedges/grasses and maidencane grow throutigowetland, and cover >75% of the
basin. The wetland is surrounded by a dense bimgland scrubby flatwoods. The uplands
appear to have been fire suppressed but now aragedmnvith prescribed fire and mechanical
vegetation removal.

Wetland Concerns: Woody encroachment

Restoration Action Recommended: Remove large pine trees from the wetland intearad thin
pine trees in the ring around the wetland. Enageifae in the wetland basin. Monitor the
wetland to ensure encroaching pine trees are kilitdthe next fire or inundation. If they
become established, the pine trees will need teim®ved from the wetland. Alternatively, the
small pine trees can be hand-chopped now.
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Wetland I D: 09-02

Description: This wetland is a 0.6 ha ephemeral marsh. Lpnge trees grow in a loose ring
around the wetland and cover 5-25% of the wetla=ib There is no midstory layer.
Sedges/grasses and maidencane grow throughouettend; and cover >75% of the basin.
Feral hog damage is patchy. The adjacent uplaredscaubby flatwoods. The flatwoods appear
to have been fire suppressed but now are manadk@scribed fire and mechanical
vegetation removal.

Wetland Concerns:. Feral hog damage, Woody encraochment

Restoration Action Recommended: Thin the encroaching pine trees around the wetiaige.
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Wetland I D: 09-03

Description: This wetland is a 0.4 ha semi-permanent mixeghsv Cypress trees dominate

the canopy, and cover 50-75% of the wetland bashe midstory is dominated by wax myrtle,
and covers 50-75% of the wetland. Maidencane arergent vegetation grow in scattered
patches, and cover 25-50% of the wetland basins atland appears to be a former marsh is
succeeding into a swamp. The wetland has a maeshoa the south side. The adjacent uplands
are scrubby flatwoods. The flatwoods appear tehmeen fire suppressed but now are managed
with prescribed fire and mechanical vegetation regtho

Wetland Concerns. None

Restoration Action Recommended: Review historic aerial photographs. If wetland
historically was a marsh, managers could experimghtrestoring the wetland to its original
condition before woody encroachment occurred. H@megiven the large number of marshes in
this area and the fact that this wetland appeabg 0 good ecological condition, restoration of
this wetland is a low priority.
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Wetland I D: 10-01

Description: This wetland is a 3.5 ha ephemeral marsh. #&es grow in a ring around the
wetland and cover 5-25% of the basin. There imdstory layer. Sedges/grasses and
maidencane grow throughout the wetland, and covB#&of the basin. There is evidence of
fire in this large, L-shaped wetland. This marst eonnect with 10-02 during periods of high
water. The wetlands are separated by a pine-ectoedaidge. The adjacent uplands are mesic
flatwoods managed with prescribed fire and meclemegetation removal.

Wetland Concerns: Woody encroachment

Restoration Action Recommended: Thin pine trees in the wetland back to the paiokate
and trees growing on the ridge as well.
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Wetland I D: 10-02

Description: This wetland is a 2.2 ha ephemeral marsh. ®&es grow in a ring around the
wetland and cover 5-25% of the basin. There imidstory layer. Sedges/grasses and
maidencane grow throughout the wetland, and covyB#&>of the basin. This marsh will connect
with 10-01 to the southwest and 10-03 to the s@sheéuring periods of high water. The
wetlands are separated by a pine-encroached rilgecent fire killed many pine trees but
many still remain. The adjacent uplands are migstvoods managed with prescribed fire and
mechanical vegetation removal.

Wetland Concerns: Woody encroachment

Restoration Action Recommended: Thin pine trees around the wetland and growinghen
ridge.
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Wetland ID: 10-03

Description: This wetland is a 0.4 ha ephemeral marsh. ®&&s grow in a loose ring around
the wetland and cover 5-25% of the basin. Themmimidstory layer. Sedges/grasses and
maidencane grow throughout the wetland, and covB#>of the basin. A recent fire killed half
of the encroaching pine trees. The southwest carfnthis wetland will connect with 10-02
during periods of high water. The adjacent uplaar@smesic flatwoods managed with
prescribed fire and mechanical vegetation removal.

Wetland Concerns: Woody encroachment

Restoration Action Recommended: Thin remaining pine trees to the palmetto line.
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Wetland ID: 11-01

Description: This wetland is a 2.3 ha semi-permanent maf$tere is no significant tree
canopy. Wax myrtle and small pine trees are emtiog from the wetland edge, and cover 5-
25% of the wetland. Sedges/grasses, emergentategetand maidencane grow throughout the
wetland, and cover >75% of the basin. This largesm has a dug-out on the north side with an
associated berm. The wetland is surrounded bysedgine/oak/palmetto ring and grazed
uplands.

Wetland Concerns: Berm, Cattle, Dug-out, Upland condition, Woody achment

Restoration Action Recommended: Remove the berm and fill the dug-out. Encourfagen
the wetland basin. Monitor the wetland to ensum&@@aching woody vegetation is killed with
the next fire or inundation. If they become egtdidd, the woody vegetation will need to be
removed from the wetland. Alternatively, the snpatle trees and wax myrtle can be hand-
chopped now. In order to restore the full ecolabpmotential of the wetland, the cattle would
need to be removed and the uplands restored.
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Wetland ID: 11-02

Description: This wetland is a <0.1 ha semi-permanent maistere is no tree canopy or
midstory layer. Sedges/grasses grow in a ringratdle wetland, and cover 25-50% of the
wetland basin. This pasture pond is over-utilibgcattle, as evidenced by the trampling of soil
and vegetation and the nutrient pollution. A lageduckweed coats the water surface. The
adjacent uplands are grazed pasture and old field.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentéthe
wetland, the cattle would need to be removed aedifftands restored.
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Wetland ID: 11-03

Description: This wetland is a 2.0 ha ephemeral marsh. Langkesmall pine trees ring the
wetland, and some small pine trees and wax myrfdaginning to encroach into the wetland.
There is no significant tree canopy or midstoryelaySedges/grasses and maidencane grow
throughout the wetland, and cover >75% of the baSimere is a shallow ditch on the south side
of the wetland associated with a culvert and alnesyad. The adjacent uplands are mesic
flatwoods except on to the south where cattle goszpasture.

Wetland Concerns: Ditch, Cattle, Upland condition

Restoration Action Recommended: Fill the ditch to break connectivity with the Waetd.
Alternatively, the ditch could be plugged and vegieh allowed to regenerate. Encourage fire
in the wetland basin. Monitor the wetland to eesemcroaching woody vegetation is killed with
the next fire or inundation. In order to restdre full ecological potential of the wetland, the
cattle would need to be removed and the uplantisetsouth restored.
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Wetland ID: 13-01

Description: This wetland is a 2.8 ha ephemeral marsh. Tisame tree canopy or midstory
layer. Sedges/grasses and maidencane grow throutigowetland, and cover >75% of the
basin. This wetland has diverse herbaceous vegetat suffers from the effects of cattle.
There is a dug-out pond on the north side of thesmand several cattle trails leading around
and in the basin. The adjacent uplands are gnagkeeids with some planted longleaf pine rows.

Wetland Concerns: Cattle, Dug-out, Upland condition

Restoration Action Recommended: Fill dug-out. In order to restore the full ecgical
potential of the wetland, the cattle would neeéademoved and the uplands restored.
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Wetland ID: 13-02

Description: This wetland is a 1.7 ha ephemeral marsh. Tisame tree canopy or midstory
layer. Sedges/grasses and maidencane grow throudiigowetland, and cover >75% of the
basin. There is evidence of cattle in the fornrafmpling, excrement, and grazing. The wetland
is surrounded by a pine/oak ring and grazed uplafitie adjacent pasture has been planted in
longleaf pine rows.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentéthe
wetland, the cattle would need to be removed aedifftands restored.
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Wetland ID: 13-03

Description: This wetland is a 0.3 ha ephemeral marsh. Tisame tree canopy or midstory
layer. Sedges/grasses grow throughout the wetiamticover >75% of the basin. Cattle have
grazed within the wetland depression. The wetlarsdirrounded by a thick palmetto ring and
grazed uplands. The adjacent pasture has beeteglanongleaf pine rows.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentéthe
wetland, the cattle would need to be removed aedifftands restored.
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Wetland ID: 15-01

Description: This wetland is a 0.7 ha ephemeral marsh. #a&s are encroaching into the
wetland basin, mainly on the south end. Thereadesv patches of gallberry in the basin as well.
The tree canopy covers 5-25% of the wetland baBlrere is no significant midstory cover.
Sedges/grasses and maidencane grow throughoutettend; and cover >75% of the basin.
Cattle have grazed in the wetland basin. The wetia surrounded by a palmetto ring and
grazed uplands.

Wetland Concerns: Cattle, Upland condition, Woody encroachment

Restoration Action Recommended: Remove encroaching pine trees from the wetlastba
and encourage periodic fire to prevent further woedcroachment. In order to restore the full
ecological potential of the wetland, the cattle \Waueed to be removed and the uplands
restored.
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Wetland I D: 15-02

Description: This wetland is a 0.4 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses and maidencane grow thnaiueovetland, and cover >75% of the
basin. There is evidence of cattle grazing iriedand. The wetland is surrounded by a
palmetto ring and grazed uplands.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentéthe
wetland, the cattle would need to be removed aedifftands restored.
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Wetland I D: 15-03

Description: This wetland is a 5.9 ha ephemeral marsh. #aes are encroaching into the
wetland and cover 5-25% of the wetland basin. &lmeno midstory cover. Sedges/grasses and
maidencane grow throughout the wetland, and covB#eof the basin. The wetland is on the
border with Water Management District land and@lifie and fence bisects the west side of the
wetland. Pine tree and wax myrtle are establisbmthe hillock along the fence. The wetland
is surrounded by a palmetto ring and grazed uplands

Wetland Concerns: Cattle, Fireline/MU boundary, Upland condition, @éty encroachment

Restoration Action Recommended: The fireline/MU boundary should be re-routed avirayn
the wetland if feasible. If the fireline cannotigerouted, monitor the wetland to ensure fire is
not excluded. Maintain the fireline when the wetlas completely dry to prevent ruts from
developing. Remove pine trees and wax myrtle erfehceline hillocks. In order to restore the
full ecological potential of the wetland, the cattbould need to be removed and the uplands
restored.
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Wetland ID: 16-01

Description: This wetland is a 4.9 ha ephemeral marsh. faes are beginning to encroach
along the wetland edge, and cover 5-25% of theandtbasin. There is no midstory cover.
Sedges/grasses and maidencane grow throughouetled; and cover >75% of the basin.
This large, open marsh has a deeper depressibie renter. There is a fenced-off area in the
center of the wetland, possibly a research ploaidehcane grows thick within the fenced area
and sparser outside the fenced plot. The wetlssdrirounded by a palmetto ring and grazed
uplands.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: Encourage fire in the wetland to prevent furihiee tree
encroachment. In order to restore the full ecaalgpotential of the wetland, the cattle would
need to be removed and the uplands restored.
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Wetland I D: 16-02

Description: This wetland is a 1.5 ha ephemeral marsh. Agee trees (<5% coverage) are
encroaching from the edge. There is no midstovecoSedges/grasses and maidencane grow
throughout the wetland, and cover >75% of the ba$ime grass in the wetland has been grazed.
The adjacent uplands are grazed uplands.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: Encourage fire in the wetland to prevent furthiee tree
encroachment. In order to restore the full ecaalgpotential of the wetland, the cattle would
need to be removed and the uplands restored.
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Wetland ID: 17-01

Description: This wetland is a 5.4 ha semi-permanent maf$tere is no tree canopy cover.
Wax myrtle and willow cover 25-50% of the wetlaresim. Sedges/grasses, maidencane, and
emergent vegetation grow throughout the wetland,caver >75% of the basin. This large
marsh has several deeper areas in which the walovemergent vegetation grow. Wax myrtle
is encroaching around the edge of the entire wetldrhe cattle impact is light but the feral hog
damage is moderate in the wetland. There is & diicthe north side of the wetland that
connects this wetland with 17-02 and a ditch onsthgthwest side of the wetland that connects
to a larger swamp system. The adjacent uplandgrazed uplands.

Wetland Concerns: Cattle, Feral hog damage, Ditching, Upland coaditWoody
encroachment

Restoration Action Recommended: Fill the ditch to break connectivity with the Jaetd.
Alternatively, the ditch could be plugged and vegieh allowed to regenerate. Encourage fire
in the wetland basin. Monitor the wetland to eesemcroaching wax myrtle is killed with the
next fire or inundation. If it becomes establishib@ woody vegetation will need to be removed
from the wetland. Alternatively, wax myrtle can tend-chopped now. In order to restore the
full ecological potential of the wetland, the cattbould need to be removed and the uplands
restored.
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Wetland ID: 17-02

Description: This wetland is a 1.5 ha ephemeral marsh. Tisane tree canopy cover. A thin
ring of wax myrtle is beginning to encroach fronowand the wetland edge and covers 5-25% of
the wetland basin. Sedges/grasses and maidencamehgoughout the wetland, and cover
>75% of the basin. The cattle impact is light.efienis a ditch on the south side of the wetland
that connects to Wetland 17-01 and possibly oneceéested with a culvert under a road on the
east side of the wetland. The adjacent uplandgramed uplands.

Wetland Concerns: Cattle, Ditching, Upland condition, Woody encroaent

Restoration Action Recommended: Fill the ditch to break connectivity with the Jaetd.
Alternatively, the ditch could be plugged and vegieh allowed to regenerate. Encourage fire
in the wetland basin. Monitor the wetland to eesemcroaching woody vegetation is killed with
the next fire or inundation. If it becomes estsiiidid, the woody vegetation will need to be
removed from the wetland. Alternatively, the wayrtie can be hand-chopped now. In order to
restore the full ecological potential of the wetlathe cattle would need to be removed and the
uplands restored.
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Wetland ID: 17-03

Description: This wetland is a 0.7 ha ephemeral marsh. Tisane tree canopy cover. A dense
ring of wax myrtle is beginning to encroach fromward the wetland edge and cover 5-25% of
the wetland basin. Sedges/grasses and maidencamehgoughout the wetland, and cover
>75% of the basin. Cattle are grazing in the vmetlaasin. The adjacent uplands are grazed
uplands.

Wetland Concerns: Cattle, Upland condition, Woody encroachment

Restoration Action Recommended: Encourage fire in the wetland basin. Monitor wetland
to ensure encroaching woody vegetation is killethwhe next fire or inundation. If it becomes
established, the woody vegetation will need todmaved from the wetland. Alternatively, the
wax myrtle can be hand-chopped now. In order $tore the full ecological potential of the
wetland, the cattle would need to be removed aediftands restored.
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Wetland ID: 19-01

Description: This wetland is a 1.7 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane grows throughout the wetland,cvers >75% of the basin. This 3-lobed
wetland has elevated land bridges between the deppts. Shrubs are beginning to encroach
from the land bridges though there are no shrulisamwetland interior. A ditch on the south
side of the wetland connects to Wetland 19-02. adjacent uplands are grazed uplands.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: Fill the ditch to break connectivity with the Jaetd.
Alternatively, the ditch could be plugged and vegieh allowed to regenerate. Encourage
periodic fire to prevent encroachment of woody tatien. In order to restore the full ecological
potential of the wetland, the cattle would neeéademoved and the uplands restored.
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Wetland I D: 19-02

Description: This wetland is a 1.4 ha altered marsh. Théamdtwas an ephemeral marsh but a
dug-out section has created a semi-permanent setitiereby allowing fish to persist. There is
no tree canopy or midstory cover. Maidencane addes/grasses grow throughout the wetland,
and cover >75% of the basin. There is a ditchhembrth side of the wetland that connects this
wetland with 19-02 and a ditch on the southeast sfdhe wetland that connects to a larger
wetland that was not inventoried. The ditch ongbatheast side has been plugged. This marsh
also has been impacted by cattle and is nutrielitpd. The adjacent uplands are grazed
uplands.

Wetland Concerns: Cattle, Ditching, Dug-out, Upland condition

Restoration Action Recommended: Fill the ditch and the dug-out. In order to agstthe full
ecological potential of the wetland, the cattle Waueed to be removed and the uplands
restored.
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Wetland ID: 19-03

Description: This wetland is a 0.7 ha ephemeral marsh. Tisane tree canopy cover. Wax
myrtle shrubs grow throughout the wetland, and cév25% of the wetland basin. A hot fire
burned in the wetland and killed many of the shrad they are now re-sprouting. Maidencane
and sedges/grasses grow throughout the wetland;cuad >75% of the basin. A connects the
north side of the wetland with the bottom of Wed&#-01. There is also a ditch on the south
side of the wetland that connects with Wetland 68-This marsh also has been impacted by
cattle. This wetland provides a great example @bady encroachment and how the
encroachment can be managed by fire. The wetkaadrrounded by a dense palmetto ring and
grazed uplands.

Wetland Concerns. Cattle, Ditching, Upland condition, Woody encroaent

Restoration Action Recommended: Fill the ditch to break connectivity with the Waetd.
Alternatively, the ditch could be plugged and vegjeh allowed to regenerate. Encourage
periodic fire to prevent the encroachment of waxttay In order to restore the full ecological
potential of the wetland, the cattle would neetéaemoved and the uplands restored.



Site Assessment 70

Wetland | D: 20-01

Description: This wetland is a 0.8 ha ephemeral marsh. Tisame tree canopy cover. Small
pine trees are beginning to encroach into the wettenter, and 5-25% of the wetland basin.
Sedges/grasses grow throughout the wetland, aret e3%6% of the basin. There is evidence of
cattle in the wetland. The wetland is surroundga dense palmetto ring and grazed uplands.

Wetland Concerns: Cattle, Upland condition, Woody encroachment

Restoration Action Recommended: Encourage fire in the wetland basin. Monitor wetland
to ensure encroaching pine trees are killed wighrniiixt fire or inundation. If they become
established, the pine trees will need to be remdénad the wetland. Alternatively, the small
pine trees can be hand-chopped now. In orderstoneethe full ecological potential of the
wetland, the cattle would need to be removed aedifftands restored.
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Wetland I D: 20-02
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Description: This wetland is a 0.2 ha ephemeral marsh. Tisame tree canopy cover. Wax
myrtle is encroaching from the wetland edge ancero-25% of the wetland basin.
Maidencane and sedges/grasses grow throughoutettheend, and cover >75% of the basin.
There is evidence of cattle grazing in the wetlaasin. A shallow ditch connects the west side
of the wetland to a culvert under the road. Theaaaht uplands are grazed uplands.

Wetland Concerns: Cattle, Ditching, Upland condition, Woody encroaent

Restoration Action Recommended: Fill the ditch to break connectivity with the Waetd.
Alternatively, the ditch could be plugged and vegjeh allowed to regenerate. Encourage
periodic fire to prevent further shrub encroachmentorder to restore the full ecological
potential of the wetland, the cattle would neetéaemoved and the uplands restored.
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Wetland I D: 20-03

Description: This wetland is a 3.9 ha semi-permanent maidtere is no tree canopy cover. A
few wax myrtles and young pine trees (<5% covenj\garound the wetland edge. The woody
vegetation is mostly on the wetland/upland ecotboaindary. Cattle grazing is evident along
this boundary. Maidencane and sedges/grassestigroughout the wetland, and cover >75% of
the basin. The adjacent uplands are grazed uplands

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: Encourage periodic fire to prevent encroachmént o
woody vegetation. In order to restore the fulllegecal potential of the wetland, the cattle
would need to be removed and the uplands restored.
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Wetland I D: 24-01
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Description: This wetland is a 6.0 ha ephemeral marsh. delgine tree grows in the center of
the wetland basin but provides <5% cover. Ther®imidstory cover. Maidencane and
sedges/grasses grow throughout the wetland, aret €G%6% of the basin. Cattle have
extensively grazed in the wetland basin. Two ditcim the southeast corner of the wetland
connect to 19-01 to the east and Wetland19-03asdith. A fireline/MU boundary bisects the
south end of the wetland. The wetland is surrodrimlea dense oak/palmetto ring and grazed
uplands.

Wetland Concerns: Cattle, Ditching, Fireline/MU boundary, Upland ciion

Restoration Action Recommended: Fill the ditches to break connectivity with thetiands.
Alternatively, the ditches could be plugged andetagion allowed to regenerate. The
Fireline/MU boundary should be re-routed away fritve wetland if feasible. If the fireline
cannot be re-routed, monitor the wetland to enfirges not excluded. Maintain the fireline
when the wetland is completely dry to prevent fudsn developing.. In order to restore the full
ecological potential of the wetland, the cattle \Waueed to be removed and the uplands
restored.
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Wetland | D: 24-02

Description: This wetland is a 0.4 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane and sedges/grasses grow throutiteowetland, and cover >75% of the
basin. The wetland is surrounded by a dense bmgland grazed uplands.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: While cattle have not yet impacted the wetlahthey are
present in the MU, they are a potential futuredhrdn order to restore the full ecological
potential of the wetland, the cattle would neetéaemoved and the uplands restored.
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Wetland ID: 24-03
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Description: This wetland is a 0.3 ha ephemeral marsh. fa&es are encroaching, especially
on the south side, and cover 5-25% of the wetlasinb There is no midstory cover.
Maidencane and sedges/grasses grow throughoutetthea, and cover >75% of the basin. The
south side of the wetland is impacted by cattlefiréline/MU boundary bisects the center of the
wetland. A recent fire burned into the wetlandibhad he adjacent uplands are grazed uplands
to the south and a pine/oak/palmetto communityhembrth side.

Wetland Concerns: Cattle, Fireline/MU boundary, Upland condition, @dly encroachment

Restoration Action Recommended: Move the fireline into the uplands and away fribva
wetland. Thin perimeter pine trees up to the péioigallberry line. In order to restore the full
ecological potential of the wetland, the cattle Waweed to be removed and the uplands
restored.
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Wetland ID: 24-04

Description: This wetland is a 0.2 ha ephemeral marsh. &egem trees grow in the wetland
center, and cover 5-25% of the basin. There isiastory cover. Sedges/grasses grow
throughout the wetland, and cover >75% of the bas$ime south side of the wetland is impacted
by cattle. A fireline/MU boundary bisects the aamf the wetland. The adjacent uplands are a
pine/oak/palmetto community and grazed uplands.

Wetland Concerns: Cattle, Fireline/MU boundary, Upland condition

Restoration Action Recommended: Move the fireline into the uplands and away fribra
wetland. In order to restore the full ecologicatential of the wetland, the cattle would need to
be removed and the uplands restored.
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Wetland ID: 27-01

Description: This wetland is a 1.2 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses grow throughout the wettantticover >75% of the basin. A
fireline/private property boundary bisects the hedst corner of the wetland. Heavy amounts of
cattle tracks are in the fireline through the wedla This wetland is a potential striped newt
breeding pond. The adjacent uplands are scrubbydbds on the west side and planted pine
trees to the east.

Wetland Concerns: Cattle, Fireline/private property boundary

Restoration Action Recommended: The boundary should be re-routed away from thidewve
if feasible. If the boundary cannot be re-routednitor the wetland to ensure fire is not
excluded. Maintain the fireline when the wetlas@ompletely dry to prevent ruts from
developing. The uplands in this MU are in goodlegical condition, although we have
observed some minor cattle-related effects in battiands and uplands in some areas. We
recommend removing cattle from this unit to prew#gdtruction of the intact flatwoods
community and the embedded wetlands.
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Wetland I D: 27-02

Description: This wetland is a 0.4 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane grows in the center of the wetknd broomsedge grows around the
wetland edges. The herbaceous vegetation covés »f the wetland basin. Even though
cattle are allowed to graze in this area, thermisvidence of grazing or other impacts in the
wetland basin. This wetland is a good examplemaash without woody encroachment and is a
potential striped newt breeding pond. The adjaoptdands are open scrubby flatwoods.

Wetland Concerns: Cattle

Restoration Action Recommended: While cattle have not yet impacted the wetlahthey are
present in the MU, they are a potential futuredhrelhe uplands in this MU are in good
ecological condition, although we have observedesormor cattle-related effects in both
wetlands and uplands in some areas. We recomneemaling cattle from this unit to prevent
destruction of the intact flatwoods community ahd émbedded wetlands.
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Wetland ID: 27-03

Description: This wetland is a 2.4 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane and sedges/grasses grow throutiteowetland, and cover >75% of the
basin. The wetland is impacted by cattle; theeecafv patties and evidence of cattle grazing in
the wetland basin. This wetland is a good exarmap&emarsh without woody encroachment and
is a potential striped newt breeding pond. Thaaelht uplands are open scrubby flatwoods.

Wetland Concerns: Cattle

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronuthitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.
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Wetland I D: 29-01
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Description: This wetland is a 6.4 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane and sedges/grasses grow throutiteowetland, and cover >75% of the
basin. Cattle impact is minimal with a few trdéading to the wetland edge. This wetland is a
good example of a marsh with wax myrtle and slask ;m an ecological balance and is a
potential striped newt breeding pond. The adjaoptdands are scrubby flatwoods and
oak/palmetto brush.

Wetland Concerns: Cattle

Restoration Action Recommended: While cattle have not yet impacted the wetlahthey are
present in the MU, they are a potential futuredhre
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Wetland ID: 29-02

Description: This wetland is a 5.3 ha altered marsh. Théamdtwas an ephemeral marsh but a
dug-out section on the west side created a semiguent section. There is no tree canopy
cover. Small pine trees and wax myrtle grow inwletland interior, and cover 5-25% of the
wetland basin. Maidencane and sedges/grassestigroughout the wetland, and cover >75% of
the basin. There is a ditch on the west side®fabtland and evidence of cattle impacts
throughout. The wetland is surrounded by a thik/almetto ring, scrubby flatwoods, and oak
hammock.

Wetland Concerns: Cattle, Ditching, Dug-out, Woody encroachment

Restoration Action Recommended: In order to restore the full ecological potentathe
wetland, the cattle would need to be removed. tRdlditch and the dug-out. Encourage
periodic fire in the wetland to prevent further wgaencroachment.



Site Assessment 82

Wetland I D: 32-01
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Description: This wetland is a <0.1 ha ephemeral marsh. t€gds are leaning over the
wetland edge, and cover 5-25% of the wetland baBirttonbush and dog fennel dominate the
midstory, and cover 5-25% of the wetland basin.iddacane grows throughout the wetland,
and covers 25-50% of the basin. The wetland i®saded by a dense oak/palmetto ring and
grazed uplands.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentéthe
wetland, the cattle would need to be removed aedifftands restored.
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Wetland ID: 32-02

Description: This wetland is a 3.8 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane and sedge/grasses grow throtugt®wetland, and cover >75% of the
basin. This oblong, large depression marsh hasdieerse herbaceous vegetation but is
impacted by extensive cattle grazing. The wetlarslirrounded by a dense oak/palmetto ring
and grazed uplands.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentéthe
wetland, the cattle would need to be removed aedifftands restored.
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Wetland I D: 32-03

Description: This wetland is a 0.2 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane and sedges/grasses grow throutiteowetland, and cover >75% of the
basin. A fireline/MU boundary bisects the wesesid the wetland. A ditch connects on the
south side of the wetland connects to the largettaive 32-04. The adjacent uplands are grazed
uplands and a longleaf pine stand.

Wetland Concerns: Cattle, Ditching, Fireline/MU boundary, Upland clition

Restoration Action Recommended: Move the fireline/MU boundary out of the wetlaniglill

the ditch to break connectivity with the wetlanélternatively, the ditch could be plugged and
vegetation allowed to regenerate. In order taoresthe full ecological potential of the wetland,
the cattle would need to be removed and the uplessiered.
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Wetland I1D: 32-04

Description: This wetland is a 4.6 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane and sedges/grasses grow throutiteowetland, and cover >75% of the
basin. Impacts from feral hogs and cattle graairegpatchy in the wetland. There are ditches on
the north and south sides of the wetland. A duielthe north side of the wetland connects to
Wetland 32-03 and a ditch on the south side ofvbigand connects to a large wetland system
that was not inventoried. The ditch on the soidhk sf the wetland has been plugged. The
wetland is surrounded by an oak/palmetto ring aradey uplands.

Wetland Concerns: Cattle, Ditching, Feral hog damage, Upland coaoditi

Restoration Action Recommended: Fill the ditch to the north to break connectiwtith

Wetland 32-03. Alternatively, the ditch could Hagged and vegetation allowed to regenerate.
In order to restore the full ecological potentifitite wetland, the cattle would need to be
removed and the uplands restored.
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Wetland I D: 34-01

Description: This wetland is a 1.8 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane and sedges/grasses grow throutiteowetland, and cover >75% of the
basin. This marsh appears to be in good ecologaradition despite the presence of cattle. The
adjacent uplands are a recently burned pine/oakgitd community.

Wetland Concerns: Cattle

Restoration Action Recommended: While cattle have not yet impacted the wetlahthey are
present in the MU, they are a potential futuredhre
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Wetland ID: 34-02

Description: This wetland is a 1.0 ha ephemeral marsh wgall forested swamp on the
south side. Cypress and pine trees dominate th@pgaand cover 5-25% of the wetland. There
is no midstory layer. Maidencane and sedges/gsagsev throughout the wetland, and cover
>75% of the basin. There is a grouping of largeefgirees in the southwest corner of the
wetland. A fireline/MU boundary bisects the soatid of the wetland and a fenced plot is
located in the western section of the wetland.ti€ahpacts are light. The adjacent uplands are
a recently burned pine/oak/palmetto community.

Wetland Concerns: Cattle, Fireline/MU boundary

Restoration Action Recommended: Move the Fireline/MU boundary away from the wetla
While cattle have not yet impacted the wetlanthdy are present in the MU, they are a potential
future threat.
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Wetland I D: 34-03

Description: This wetland is an 8.3 ha altered marsh. Thiawe was an ephemeral marsh but
a dug-out section has caused a section to remainEEmanent, thereby allowing fish to
persist. There is no tree canopy or midstory cowdaidencane and sedges/grasses grow
throughout the wetland, and cover >75% of the ba$ims marsh would be a potential striped
newt breeding pond if the marsh was restored amditig-out filled. There is evidence of past
cattle presence in the wetland. The adjacent dglane a mix of scrubby flatwoods and upland
pine forest.

Wetland Concerns: Cattle, Dug-out

Restoration Action Recommended: Fill the dug-out. In order to restore the fudbéogical
potential of the wetland, the cattle would neetéaemoved.
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Wetland I D: 40-01

o
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Description: This wetland is a <0.1 ha highly ephemeral marBhere is no tree canopy or
midstory cover. Sedges/grasses grow throughowétland, and cover >75% of the basin.
This small, circular marsh is prime striped nevedaling habitat. There is some minor feral hog
damage in the wetland. The adjacent uplands @rerfaintained scrubby flatwoods.

Wetland Concerns: Feral hog damage

Restoration Action Recommended:
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Wetland | D: 40-02

Description: This wetland is a <0.1 ha highly ephemeral marBhere is no tree canopy or
midstory cover. Sedges/grasses grow throughowétiand, and cover >75% of the basin. A
fireline/MU boundary bisects the wetland. The aetl has past and present feral hog damage
and is a potential striped newt breeding pond. adjacent uplands are fire-maintained scrubby
flatwoods.

Wetland Concerns: Feral hog damage, Fireline/MU boundary

Restoration Action Recommended: The fireline/MU boundary should be re-routed avirayn
the wetland if feasible. If the fireline cannotigerouted, monitor the wetland to ensure fire is
not excluded. Maintain the fireline when the wetlas completely dry to prevent ruts from
developing.
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Wetland |1 D: 40-03

Description: This wetland is a 0.9 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses and maidencane grow thnaiuthieowvetland, and cover >75% of the
basin. A fireline/private property boundary bisettte wetland. This wetland is a potential

striped newt breeding pond. The adjacent uplanglfir@-maintained scrubby flatwoods.

Wetland Concerns: Fireline/private property boundary

Restoration Action Recommended: The boundary should be re-routed away from thidewve
if feasible. If the boundary cannot be re-routednitor the wetland to ensure fire is not
excluded. Maintain the fireline when the wetlaadompletely dry to prevent ruts from
developing.
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Wetland I1D: 40-04

Description: This wetland is a 3.2 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses and maidencane grow thnaiueovetland, and cover >75% of the
basin. A fireline/private property boundary bisettte western edge of the wetland. This
wetland is a potential striped newt breeding pohde adjacent uplands are fire-maintained
scrubby flatwoods.

Wetland Concerns: Fireline/private property boundary

Restoration Action Recommended: The fireline/private property boundary does ruyear to
be movable away from the wetland and it affectergy gmall portion of the wetland. Monitor
the wetland to ensure fire is not excluded. Mamtiae fireline when the wetland is completely
dry to prevent ruts from developing.
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Wetland |1 D: 40-05

Description: This wetland is a 5.3 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses and maidencane grow thnaiueovetland, and cover >75% of the
basin. A fireline/private property boundary bisettte eastern edge of the wetland. The wetland
is in great ecological condition and is a potergtaped newt breeding pond. The adjacent
uplands are fire-maintained scrubby flatwoods.

Wetland Concerns: Fireline/private property boundary

Restoration Action Recommended: The fireline/private property boundary does ruyear to
be movable away from the wetland and it affectergy gmall portion of the wetland. Monitor
the wetland to ensure fire is not excluded. Mamtiae fireline when the wetland is completely
dry to prevent ruts from developing.
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Wetland ID: 41-01

Description: This wetland is a 0.2 ha highly ephemeral mai&loody vegetation has heavily
encroached into the wetland. Pine trees domihateanopy, and cover 25-50% of the wetland
basin. Small pine and sweet gum trees, and waterominate the midstory, and cover 5-25%
of the wetland. Sedges/grasses grow in scattextethgs, and cover 50-75% of the wetland
basin. Grazing is allowed in this MU, althoughrthdoes not appear to be any cattle impact in
the wetland. The adjacent uplands are scrubbydiads and pine/oak/palmetto thickets.

Wetland Concerns: Cattle, Woody encroachment

Restoration Action Recommended: Remove pine trees in wetland interior and thinrpeter
pine trees and hardwoods up to the palmetto Mvéile cattle have not yet impacted the
wetland, if they are present in the MU, they apotential future threat.
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Wetland I D: 41-02

Description: This wetland is a 2.2 ha ephemeral marsh. Medalarge-sized pine grow in a
ring around the wetland, and cover 5-25% of thenbaShere is thick needle duff under the pine
trees. There is no midstory layer and the wetlatetior is open. Sedges/grasses grow
throughout the wetland, and cover >75% of the ba6iattle grazing impacts are patchy. This
wetland will connect with 41-03 during periods afiinwater. This marsh is a potential striped
newt breeding pond. The adjacent uplands are grildtwoods and pine/oak/palmetto
thickets.

Wetland Concerns: Cattle, Woody encroachment

Restoration Action Recommended: Thin perimeter pine trees up to the palmetto. limeorder
to restore the full ecological function of this Veeid, the cattle should be removed.
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Wetland ID: 41-03

Description: This wetland is a 1.0 ha ephemeral marsh. &élarge pine trees grow around
the wetland edge, and cover 5-25% of the wetlasthbarhere is no midstory layer.
Sedges/grasses and maidencane grow throughouetled; and cover >75% of the basin.
Cattle trails are present through the wetland.s TWetland will connect with 41-02 during
periods of high water. The wetland is a potergiaped newt breeding pond. The adjacent
uplands are scrubby flatwoods and pine/oak/palnikitéets.

Wetland Concerns: Cattle, Woody encroachment

Restoration Action Recommended: Thin pine trees in connector region between e t
ponds. In order to restore the full ecologicaldiion of this wetland, the cattle should be
removed.
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Wetland I D: 43-01

Description: This wetland is an 11.7 ha ephemeral marsh.reTiseno tree canopy or midstory
layer. Maidencane grows in the deeper holes andnbsedge grows around the wetland edges.
The herbaceous vegetation covers >75% of the weetlasin. Cattle impact is minimal and
patchy in the wetland basin. This wetland apptals in great ecological condition, is an
excellent example of a wetland with no woody enchoaent, and is a potential striped newt
breeding pond. The adjacent uplands are scrubbydbds with patchy oak thickets.

Wetland Concerns: Cattle

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronuttitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.
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Wetland ID: 43-02

Description: This wetland is a 0.5 ha ephemeral marsh. Lpngetrees form a ring around the
wetland edge, and cover 5-25% of the wetland baSmall pine trees are encroaching from the
wetland edge and grow in patches in the wetlaretioit The small pine trees cover 5-25% of
the wetland. Maidencane grows throughout the wdfland covers >75% of the basin. Cattle
impacts include grazing and trails. The wetland potential striped newt breeding pond. The
adjacent uplands are scrubby flatwoods with pataiythickets.

Wetland Concerns: Cattle, Woody encroachment

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronutiitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.otage fire in the wetland basin.
Monitor the wetland to ensure encroaching pinestage killed with the next fire or inundation.
If they become established, the pine trees wildneebe removed from the wetland.
Alternatively, the small pine trees can be handpg®al now. The larger pine trees around the
perimeter could be thinned.
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Wetland I1D: 43-03
3

Description: This wetland is a <0.1 ha ephemeral marsh. &lseno tree canopy or midstory
cover. Maidencane and sedges/grasses grow throutiteowetland, and cover >75% of the
basin. This wetland provides an excellent exaropke pristine sink depressional marsh and is a
potential striped newt breeding pond. The adjaaptdnds are scrubby flatwoods.

Wetland Concerns: Cattle

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronuthitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.
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Wetland I D: 43-04

Description: This wetland is a 1.0 ha ephemeral marsh. Tisame tree canopy or midstory
cover. One large live oak grows on the west sigeon a hill along the wetland edge.
Sedges/grasses grow throughout the wetland, aret e3%6% of the basin. This wetland is
bisected by a fireline/private property boundaBrazing is allowed though no impact is evident
in the wetland basin. The wetland appears to lexaellent ecological health and is a potential
striped newt breeding pond. The adjacent uplanels@ubby flatwoods.

Wetland Concerns: Cattle, Fireline/private property boundary

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-rekffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronuthitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.td@btandowner to see if the boundary can
be moved to encompass the entire wetland. If tumbary cannot be moved, monitor the
wetland to ensure fire is not excluded. Mainttia fireline when the wetland is completely dry
to prevent ruts from developing.
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Wetland I D: 43-05

Description: This wetland is a 0.7 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses grow throughout the wettantlcover >75% of the basin. This wetland
is bisected by a fireline/private property bounda@razing is allowed though no impact is
evident in the wetland basin. The wetland apptab® in excellent ecological health and is a
potential striped newt breeding pond. The adjaaptdnds are scrubby flatwoods.

Wetland Concerns: Cattle, Fireline/private property boundary

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-rekffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronutiitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.td&botandowner to see if boundary can be
moved to encompass the entire wetland. If the Bayncannot be moved, monitor the wetland
to ensure fire is not excluded. Maintain the firelwhen the wetland is completely dry to
prevent ruts from developing.
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Wetland I D: 43-06

Description: This wetland is a 3.2 ha ephemeral marsh. Tisame tree canopy or midstory
cover. The marsh has very diverse herbaceousategethat covers >75% of the wetland basin.
There is a minor patch of cattle grazing on thelamet edge. The wetland appears to be in
excellent ecological health, is a great example wktland with no woody encroachment, and is
a potential striped newt breeding pond. The adjagplands are scrubby flatwoods.

Wetland Concerns: Cattle

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronuthitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.
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Wetland I D: 43-07

Description: This wetland is a <0.1 ha ephemeral marsh. &seno tree canopy. A ring of
buttonbush surrounds the wetland, and covers 5-@3%e wetland basin. Sedges/grasses grow
throughout the wetland, and cover >75% of the bas$ims wetland is a great example of a very
small sinkhole marsh. The buttonbushes existriataral fire shadow due to the steep slope and
the wetland hydroperiod. The wetland appears tio lexcellent ecological health and is a
potential striped newt breeding pond. The adjagptdnds are scrubby flatwoods.

Wetland Concerns: Cattle

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fromuttitso prevent destruction of the intact
flatwoods community and the embedded wetlands.
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Wetland I D: 43-08

Description: This wetland is a 0.8 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses and maidencane grow thnaiueovetland, and cover >75% of the
basin. There is an automobile track through tts¢ ®de of the wetland. A roller chopper
passed along the wetland edge and left chop-gandhe wetland soil. The wetland is a
potential striped newt breeding pond. The adjagptdnds are scrubby flatwoods.

Wetland Concerns: Cattle, Vehicular damage

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronmuthitgo prevent destruction of the intact
flatwoods community and the embedded wetlandscddisage vehicular access to the wetland.
To avoid future damage, operate machinery only whettand is completely dry.
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Wetland I D: 43-09

Description: This wetland is a 6.9 ha ephemeral marsh. Tisame tree canopy or midstory
cover. A few small pine trees are scattered spasseund the wetland. Sedges/grasses and
maidencane grow throughout the wetland, and coyB#&of the basin. An auto track is
beginning to form along the eastern edge of théawdt Cattle have grazed on a patch of the
eastern wetland basin. The wetland provides a gaathple of how slash pine naturally occurs
sparsely around a wetland edge. The wetland app@de in good ecological condition and is a
potential striped newt breeding pond. The adjaaptdnds are scrubby flatwoods.

Wetland Concerns: Cattle, Vehicular damage

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-rekffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronutiitdo prevent destruction of the intact
flatwoods community and the embedded wetlandscddisage vehicular access to the wetland.
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Wetland I1D: 43-10

Description: This wetland is a 0.8 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses grow throughout the wettantticover >75% of the basin. A
fireline/private property boundary runs along a kmpartion of the wetland’s eastern edge but is
not much of an impact. The wetland provides atgggample of an open marsh with no woody
encroachment and is a potential striped newt bngeplond. The adjacent uplands are scrubby
flatwoods.

Wetland Concerns: Cattle, Fireline/private property boundary

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-rekffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronuthitso prevent destruction of the intact
flatwoods community and the embedded wetlands. itdothe wetland to ensure fire is not
excluded. Maintain the fireline when the wetlas@ompletely dry to prevent ruts from
developing.
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Wetland ID: 43-11

Description: This wetland is a 1.9 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses grow throughout the wettamiticover >75% of the basin. The wetland
appears to be in excellent ecological health ardpstential striped newt breeding pond. The
adjacent uplands are scrubby flatwoods.

Wetland Concerns: Cattle

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronuthitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.
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Wetland I D: 46-01

Description: This wetland is a 0.3 ha ephemeral marsh. Tisene tree canopy cover. A few
small pine trees are growing in the wetland intergmd cover 5-25% of the wetland basin. A
fire killed many of the small pine trees but a feemain. Sedges/grasses and maidencane grow
throughout the wetland, and cover >75% of the ba€iattle are grazing the wetland grasses.
The wetland provides a good example of fire margagimcroaching pine trees. The wetland
appears to be in excellent ecological health ardpstential striped newt breeding pond. The
adjacent uplands are scrubby flatwoods and oakkgtsdrthicket.

Wetland Concerns. Cattle, Woody encroachment

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-rekffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronutiitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.o&age periodic fire in the wetland basin.
Monitor the wetland to ensure encroaching pinestege killed with the next fire or inundation.
If they become established, the pine trees wildneebe removed from the wetland.
Alternatively, the small pine trees can be handpgi®eal now.



Site Assessment 109

Wetland I D: 46-02

Description: This wetland is a 0.1 ha ephemeral marsh. Tisene tree canopy cover. A

recent fire burned through the entire wetland hdslliing some buttonbushes. The remaining
buttonbushes cover 5-25% of the wetland basin.g&s#drasses grow throughout the wetland,
and cover >75% of the basin. Cattle are graziegnétland grasses. The wetland appears to be
in good ecological health and is a potential sttipewt breeding pond. The adjacent uplands
are scrubby flatwoods.

Wetland Concerns: Cattle

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronuttitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.
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Wetland I D: 46-03

Description: This wetland is a 0.1 ha ephemeral marsh. tP&ss grow along the wetland
edge, and cover 5-25% of the wetland basin. Aneioe burned through the wetland, killing
some buttonbushes. The remaining buttonbushes Be®8% of the wetland basin.
Maidencane grows throughout and covers >75% ohviittand basin. Cattle are grazing the
wetland grasses. The wetland appears to be in gomdgical health and is a potential striped
newt breeding pond. The adjacent uplands are sgrildtwoods.

Wetland Concerns: Cattle, Woody encroachment

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronutiitdo prevent destruction of the intact
flatwoods community and the embedded wetlandsn TEnge perimeter pine trees.
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Wetland ID: 47-01

Description: This wetland is a 0.8 ha ephemeral marsh. #&es grow in a patch on the south

side of the wetland, and cover 5-25% of the baSimere is no midstory cover. Sedges/grasses
grow throughout the wetland, and cover >75% ofithgin. Cattle are grazing in the wetland. A
fence and fireline bisects the eastern side oiittand. The wetland is surrounded by a dense
brush ring and grazed uplands.

Wetland Concerns: Cattle, Fireline, Upland condition, Woody encroaemt

Restoration Action Recommended: Use the adjacent MU boundary to serve as arfeednd
allow the current fireline to recover, and remowagch of pine trees on south side of wetland. In
order to restore the full ecological potential lnd twetland, the cattle would need to be removed
and the uplands restored.
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Wetland I D: 47-02

Description: This wetland is a 2.7 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses and maidencane grow thnaiueovetland, and cover >75% of the
basin. Cattle are grazing in the wetland. Ther@ni outcropping of chert boulders on the north
end of the wetland. This wetland will connect wAff+03 during periods of high water. The
wetland is surrounded by a dense brush ring armedraplands.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentéthe
wetland, the cattle would need to be removed aedifftands restored.
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Wetland ID: 47-03

Description: This wetland is a 0.4 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Sedges/grasses grow throughout the wettamticover >75% of the basin. Cattle are
grazing in the wetland. This wetland will connedth 47-03 during periods of high water. The
wetland is surrounded by a dense brush ring armkedraplands.

Wetland Concerns: Cattle, Upland condition

Restoration Action Recommended: In order to restore the full ecological potentéthe
wetland, the cattle would need to be removed onielted and the uplands restored.
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Wetland I D: 48-01

r

Description: This wetland is a 1.3 ha ephemeral marsh. Tisame tree canopy or midstory
cover. Maidencane grows in the wetland centertandmsedge grows around the outer edge.
The herbaceous vegetation covers >75% of the webasin. Grazing is allowed in this MU but
there are no observable impacts. This wetland esxample of a pristine, large, open marsh and
is a potential striped newt breeding pond. Thdametis surrounded by scrubby flatwoods.

Wetland Concerns: Cattle

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronuthitdo prevent destruction of the intact
flatwoods community and the embedded wetlands.
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Wetland I D: 48-02

Description: This wetland is a 0.8 ha ephemeral marsh. taes, with thick needle duff

below, are encroaching on the north and west eoligie® wetland. The tree canopy covers 5-
25% of the basin. There is no midstory layer.kBielweed grows in the wetland’s deep center;
sedges/grasses and maidencane surround the c&€hteherbaceous vegetation covers >75% of
the wetland basin. There is a pine-covered laifbrbetween this wetland and 48-03, which
likely floods during periods of high water. Thigthand will also connect with 48-04 on the east
side during periods of high water. The easterreadghe wetland has a few young encroaching
pine trees. This circular depressional marshpetantial striped newt breeding pond. The
wetland is surrounded by scrubby flatwoods andr@akmock.

Wetland Concerns: Cattle, Woody encroachment

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-rekffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronutiitdo prevent destruction of the intact
flatwoods community and the embedded wetlands. plinetrees on the east side of the wetland
likely will be killed during the next fire or inuradion. Thin the larger pine trees on the north and
west side of the wetland and along the land brigeecting to 48-03.
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Wetland I D: 48-03

Description: This wetland is a 0.1 ha semi-permanent ma@im trees grow in the deeper
wetland center and pine trees grow in a ring ardhedvetland edge. The tree canopy covers
25-50% of the wetland. The midstory is dominatgdbbttonbush, and covers 5-25% of the
wetland. Maidencane, sedges/grasses, and emegggtation grow throughout the wetland,
and cover >75% of the basin. The wetland is sunded by scrubby flatwoods and oak
hammock.

Wetland Concerns. Cattle, Woody encroachment

Restoration Action Recommended: The uplands in this MU are in good ecologicalditan,
although we have observed some minor cattle-relsffedts in both wetlands and uplands in
some areas. We recommend removing cattle fronuttitdo prevent destruction of the intact
flatwoods community and the embedded wetlandsn e pine trees around the wetland edge.
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Wetland I1D: 48-04

Description: This wetland is a 0.9 ha ephemeral marsh. faes dominate the canopy, and
cover 5-25% of the wetland basin. Small pine taresencroaching from the wetland edge and
cover 5-25% of the wetland. Maidencane and sedgesses grow throughout the wetland, and
cover >75% of the basin. The wetland will conneith 48-03 during periods of high water.

The connector zone on the southwest side is baipglated by small pine trees and a few larger
pine trees. The southwest side of the wetlandigesva good example of how young pine trees
will invade from the wetland edge during a droughdl with the absence of fire. The rest of the
marsh provides a 