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ABSTRACT 

Prior to European settlement of America in the late 16th century, a relatively pristine 

environment existed on the North American continent.  Since that time, landscape-altering 

processes such as logging, deforestation for agricultural cultivation, channelization, and the 

removal of natural ecosystems engineers such as the beaver (Castor canadensis) have left little 

of its natural state unchanged.  Alluvial floodplains within the upper Gulf Coastal Plain of 

Mississippi and the bottomland hardwoods that occupy them are especially sensitive to change, 

already being naturally dynamic environments in which loose sedimentary soil participates in a 

perpetual cycle of deposition and erosion as the main river channel meanders across their broad 

valleys.  These changes result in microhabitats with varying degrees of inundation, rates of 

deposition, and elevation.  This thesis attempts to reconstruct the pre-European settlement 

ecology of northern Mississippi alluvial floodplains through the use of General Land Office 

(GLO) survey records of the area from the early 19
th

 century.  A specific effort will be made to 

detect wetland environments based upon a surveyor’s recorded bearing trees and line 

descriptions.  A bearing tree, or a witness tree, is a tree that is physically marked by a surveyor to 

indicate a nearby survey corner.  Geographic data given by each surveyor (e.g., section, 

township, range, and distance in chains from each section corner) allow for the relatively 

accurate plotting of each bearing tree within a Geographic Information System.  Digitization of 

data allows for historical GLO data to be analyzed by location and relation to modern datasets to 

detect land use change and anthropogenic disturbance in the study area.  Specific attention will 

be paid to two highly flood tolerant species, Taxodium distichum and Nyssa aquatica, to detect 

these changes for wetland environments. 
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1.   INTRODUCTION 

1.1  Historical Wetland Loss 

 

Prior to European settlement in the late 16th century, North America was a relatively 

pristine environment.  However, since that time, landscape-altering processes such as logging, 

deforestation, agricultural practices, channelization, and the removal of such ecosystem 

engineers as the beaver (Castor canadensis) have left little of its natural state unchanged.  

Though native populations prior to European exploration had participated in controlled burning 

for hunting and agriculture, it was not until more recent anthropogenic activities that these 

ecosystems underwent drastic transformations.  One ecosystem in particular, wetlands, have 

experienced a rapid decline in the centuries following European colonization of North America.   

Wetlands are transitional ecosystems found between terrestrial and true aquatic habitats 

where the land is either submerged in shallow water or the water table is very near the surface 

(Cowarden et al, 1979).  Though the definition of a wetland is often difficult to establish, all 

wetlands do share three common features.  The area must have “hydrology that results in wet or 

flooded soils, soils that are dominated by anaerobic processes, and biota, particularly rooted 

vascular plants, that are adapted to life in flooded, anaerobic environments” (Cherry, 2012).  The 

U.S. Fish and Wildlife Service (FWS) groups wetlands into five ecological systems according to 

Cowardin’s (1979) classification system:  Palustrine, Lacustrine, Riverine, Estuarine, and 

Marine.  The majority of the wetlands throughout Mississippi are defined as Palustrine.  

Palustrine environments are nontidal or tidal-freshwater wetlands predominantly vegetated by 

trees, shrubs, herbaceous plants, or submersed or floating plants (Demas and Demcheck, 1996).  



2 

 

More particularly, forested, scrub-shrub, and emerging wetlands account for most of 

Mississippi’s wetland acreage (U.S. Fish and Wildlife Service, 1992). 

Four centuries ago, wetlands were much more prominent across the North American 

landscape than they are today (Dahl, 1990).   Anthropogenic, landscape-altering processes have 

all significantly contributed to a dramatic loss of wetlands, resulting in a drastically different 

landscape with fewer swamps, ponds, and bottomland forests.  Dahl (1990) has estimated that 

during the Colonial Period, the lower 48 states contained roughly 221 million acres of wetlands, 

a figure that would plummet by 53% over the ensuing two centuries.  This is a loss of more than 

one acre of wetland for every minute between the years of 1780 and 1980.   
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1.2  Historic Perception of Wetlands 

The decline of wetlands during this period can be attributed to European settlement but 

more specifically to the common public opinion and perception that wetlands served little 

purpose and were roadblocks to progression (Dahl and Allord, 1996).  In an age where progress 

meant exploration and expansion through new settlements, wetlands did not provide the stable, 

drier ground on which to expand construction,  agriculture or transportation.  Wetlands were 

filled, drained, or dissected as a byproduct of community development and straight-line travel 

routes.  Steam powered dredges, locomotives, and other innovative technologies of the 1800’s 

only exacerbated the decline as the methods and needs for excavation and filling were a driving 

force of a nation on the rise to wealth and power. 

Though individual wealth was a major driver of this movement,  it was not only the 

individual but the United States government that led to the negative perception of wetlands by 

passing legislation to promote drainage.  In particular, the Swamp Land Acts of 1849, 1850, and 

1860 granted all swamp and overflow lands for reclamation to each of 15 individual states for 

settlement and development.  The authority granted within these acts totaled 64,895,415 acres of 

wetlands available for reclamation (Shaw and Fredine, 1956).   This was the first of many pieces 

of legislation leading into the 20
th

 century that would facilitate the decline of wetland habitats in 

exchange for agricultural and urban development.  It was not until the mid 20
th

 century that the 

public’s understanding and perception of wetlands began to shift (Keddy, 2010).  Policies such 

as Section 404 of the Clean Water Act of 1972, the Food Security Act of 1985, and the 

Emergency Wetland Resources Act of 1986 began to reverse the tide of wetland conversion and 

destruction by implementing federal control over dredging and filling activities and providing 

incentives for the restoration and creation of wetlands and disincentives for their destruction.  
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These policy changes stemmed from an increased understanding of the direct functional value of 

wetlands.   
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1.3  Modern Perception of the Benefits of Wetlands 

 According to the United States Department of Agriculture (USDA),  wetlands “are a 

productive medium for forests, provide habitat for fish and wildlife, preserve water quality, 

reduce flood damage, provide open spaces and recreational sites, and enhance wildlife diversity” 

(Hansen, 2006).  The loss of much of the continent’s wetlands since the 18
th

 century has had a 

detrimental effect upon wildlife diversity due to the rapid loss of species endemic to these areas.   

It has been estimated that 46% of the United States’ endangered species are in some way 

dependent upon wetland habitats (Boylan & Maclean, 1997).  Wetland habitats are fluid 

environments, often strewn across a landscape as isolated patches with little, if any, connection 

to other wetland environments (Dodd, 1990; Moller & Rordam, 1985; Sjogren, 1991).  As a 

result, many species inhabiting wetlands have sparse populations, which, if their habitat were to 

be removed, would have a low probability of locating and migrating to a new, suitable habitat 

before extinction.  

Initially, efforts to preserve and restore endangered species as a result of the Endangered 

Species Act of 1973 were concentrated within the scope of a single species, allocating nearly half 

of its funding to the protection of merely 1% of the species listed as endangered (Flather et al, 

1998).  As a solution, it has been suggested that, rather than concentrating on a single species, 

conservation efforts should be focused on dynamic ecosystems, such as wetlands, that host 

myriad of endangered or potentially endangered species (Flather et al, 1998).  This method of 

mass conservation would possibly be able to optimize resources by protecting the most species 

with the least amount of effort, indirectly benefiting non-threatened biota before they reach 

critical population levels. 
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In addition to providing critical habitats for wildlife, wetlands provide invaluable benefits 

locally to adjacent ecosystems in the form of flood control or water purification and globally by 

increasing air quality by participating in nitrogen, sulfur, carbon, and methane cycles (Novitzki 

et al, 1996).  Private and public organizations such as the USDA, National Resources 

Conservation Service (NRCS), FWS, Ducks Unlimited, and The Nature Conservancy no longer 

need to be convinced of the importance of wetlands or the urgent need to focus on the restoration 

or reestablishment of wetland ecosystems to their natural structure and function (Melvin, 2003).  

Efforts to reconstruct these historically altered communities are vital not only to the maintenance 

and preservation of those that still exist but more importantly to the restoration of those that have 

been altered to a functioning resemblance of their natural state.    
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1.4  Restoration of Wetlands 

 However, the question remains:  what is their natural state?  Comparative ecosystems 

today have formed or evolved under many unnatural variables, most notably those resulting from 

human disturbance non-existent before European settlement.    Therefore, modern ecosystems 

are often not appropriate as models for restoration, and to achieve a more accurate depiction of 

wetlands before European influence, historical records from that time must be examined (Tingle 

et al, 2001).  The majority of these records depict the observed species size and density, 

topographic layout and flood frequency, and can provide insight into the structure of the 

untouched environment.  However, Colonial Era records are often in the form of an individual 

source’s travel journal or survey notes of a site, subject to all the perceptions, biases, and limits 

of expertise of the individual, thus greatly diminishing their scientific value.  Despite their 

limitations, however, they still provide a unique glimpse into the past that may otherwise have 

been unobtainable. 

As understanding of the creation or restoration of wetland ecosystems continues to 

increase, the value of historic reconstructions shifts from understanding past environments to 

physically locating particular environments in need of restoration, such as destroyed wetlands.  

Due to the extent of wetland destruction and conversion in this country, it may often be difficult 

to determine where a wetland may have existed in the past.  As required by varying legislative 

acts, inventories of wetlands do exist within federal organizations such as FWS, NRCS, National 

Oceanic and Atmospheric Administration (NOAA), and the United States Geological Survey 

(USGS) (Wilen et al, 1996).  The two most extensive sources of wetland delineation come from 

the FWS in the form of the National Wetlands Inventory (NWI) and from NRCS in the form of 

the Soil Survey Geographic Database (SSURGO).  The NWI was initially created through the 
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analysis of aerial photographs and then color-infrared satellite imagery at a maximum scale of 

1:40,000 (Wilen et al, 1996); the SSURGO database was compiled from analyzed soil samples at 

a maximum scale of 1:12,000 (http://soils.usda.gov/survey/geography/ssurgo/description.html).  

Both inventories were compiled from information gathered within the past century, which makes 

changes within that time frame easy to detect but gives no insight into the status or location of 

wetlands destroyed within the 200 years previous.  The small scales at which they were 

examined also limits the scope of wetlands that can be detected. 

  

http://soils.usda.gov/survey/geography/ssurgo/description.html
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1.5  Role of General Land Office Survey Records 

 The most reliable source of data from the late 18
th

 to early 19
th

 century regarding the 

former landscape of northern Mississippi can be found in surveyor notes, descriptions, and plats 

obtained from the General Land Office (GLO). Following the Revolutionary War, a public land 

survey was commissioned by the Land Ordinance of 1785 as a means of surveying and 

sectioning land west of the Appalachian Mountains for sale and settlement.  Beginning in Ohio 

in 1785, the survey extended throughout much of the western United States with the exception of 

Texas, areas along major rivers in Louisiana, and a few others (White, 1983).  It was extended to 

parts of Mississippi as early as 1805, though surveying of the state was not complete until 1849 

(http://www.glorecords.blm.gov).  The survey was initially conducted by the U.S. Department of 

Treasury until 1812 when the Treasury Department created the General Land Office to handle 

the disposal of public lands. 

Surveyors were directed to collect various data in a very systematic, though not 

necessarily ecological manner.  Each survey was divided into 36 square sections known as 

townships, each covering a one square mile area (640 acres) (White, 1983).  These sections were 

further divided into quarter (160 acres) and quarter-quarter (40 acres) sections, with a quarter-

quarter of land being the smallest area of land that was allowed to be acquired (White, 1983).  

Surveyors traversed these grids from section quarter to section quarter, and at each section, 

quarter, and meander corner, two to four bearing trees were blazed and recorded for species, 

diameter, compass bearing, and distance from corner (Schulte & Mladenoff, 2001).  A bearing 

tree, or a witness tree, is a tree that is physically marked by a surveyor to indicate a nearby 

survey corner.  Surveyors were also instructed to mark the location of navigable waterways, 

lakes, visible fire or wind disturbance, and the abrupt boundaries between vegetation types such 

http://www.glorecords.blm.gov/
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as swamplands versus uplands (Schulte & Mladenoff, 2001).  At the conclusion of traversing a 

section line, surveyors were instructed to describe the dominant under and overstory species, 

suitability for agriculture, topography, and prior settlement along the line (White, 1983). 

The Public Land Survey System was designed to rapidly subdivide land for clearance and 

settlement. It was, therefore, not originally intended for use in ecological research.  However, 

their frequency of tree species data, plats and surveyors’ notes on the lay of the land provide 

invaluable eyewitness accounts of past landscapes.  This insight is rarely found save for 

historical travel journals that lack the systematic consistency of the GLO surveys.   For this 

reason, public land surveys have been used as historical records for a variety of historical and 

environmental topics.  Most studies attempt in some degree to reconstruct pre-European 

settlement plant composition (Delcourt & Delcourt, 1996; Manies & Mladenoff, 2000 ; Nelson, 

1997) and compare that to modern day compositions to detect change (Fritschle, 2008; Vellend 

et al, 2013).  Others have focused on disturbances both natural (Bragg, 2003; Grimm, 1984) and 

anthropogenic (Dupuis et al, 2011; Foster, 1992) that have affected particular areas.  To validate 

or expose the weaknesses of these historical records, some have focused on the biases and errors 

that exist within the records (Bourdo, 1956; Williams & Baker, 2010) or best practices when 

using the records (Wang, 2005).  In all cases, the work of the past has strengthened the position 

of using these records as indicators or guides to restoration efforts for disturbed ecosystems 

(Tingle et al, 2001; Galatowitsch, 1990; Radeloff et al, 1998).  The Public Land Survey System 

remains in use, though the GLO has now become the Bureau of Land Management (BLM), and 

the description of boundaries and locations in the PLSS is being supplanted by coordinates 

directly compatible with GIS. 
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1.6  Purpose of Thesis 

This thesis attempts to reconstruct the pre-European settlement, alluvial floodplain 

environment of northern Mississippi through the use of historic survey records.  It will examine 

the usefulness of GLO records as indicators of historic floodplain forest composition and, more 

particularly, the specific location of microhabitats such as wetlands.  This will be attempted by 

paying particular attention to the location of bald cypress and water tupelo, two highly flood 

tolerant species found predominantly in wetland environments.  The locations and descriptions 

given in the GLO surveys will be converted into coordinates usable in GIS. By comparing these 

historic wetland environments to current land use datasets, wetland loss due to anthropogenic 

disturbances will be analysed.    
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2.  DESCRIPTION OF STUDY AREA 

 

The study area is located within the alluvial floodplains of seven major river systems in 

northern Mississippi:  the Yocono, Coldwater, Big Black, Little Tallahatchie, Yalobusha, 

Tuscumbia, and Tombigbee rivers and selected portions of their major tributaries that also 

exhibited floodplain widths roughly greater than one kilometer (Figure 1).  The majority of these 

floodplains have been settled for agriculture or development, and there are very few portions of 

river channels that have not been either channelized along its original course or displaced along a 

completely new path.  The floodplain surveyed covers more than 3,404 kilometers of river 

channel, touching 34 of Mississippi’s 82 counties.  Boundary lines were drawn at the Mississippi 

state line to the north and east and the outer floodplain of the Mississippi River to the west.  

Geographically, the data is bounded to the east at -88.201029°, west at -90.733175°, north at 

34.995427°, and south at 32.224674°. 

The area from whichbearing trees were pulled covers a wide range of physiographic 

regions, each with unique combinations of topography, vegetation, soil, and geography.  

Specifically, bearing trees for this study fall within four physiographic regions:    North Central 

Hills (43%), Black Prarie (19%), Loess Hills (19%), and Tombigbee Hills (19%) (Figure 2).  The 

majority of Coldwater, Little Tallahatchie, Yocona, Yalobusha, and Big Black rivers’ bearing 

trees lie within the North Central Hills, which is composed of ridges and valleys dominated by 

sands and clays that produce predominantly hardwoods and pines in the region (Stewart, 2003).  

It is located in north central Mississippi, bounded to the west by the the Loess Hills and the east 

by the Black Prarie.  The Black Prarie, or the Black Belt, is a flat to gently undulating 

environment dominated by clay soils, and is most well known for its prime conditions for 

growing cotton.  The majority of the Tuscumbia, Tombigbee, and Noxubee rivers traverse 
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through this region.  The Tombigbee Hills, located in the northeastern corner of Mississippi, are 

characterized by ravines and ridges composed of sands, clay and gravels.  Vegetation is 

predominantly hardwoods and pine, and the Tombigbee River is the only river from this study 

found in the region.  The westernmost portion of the study area is located in the Loess Bluffs, 

known for a 30 meter thick deposit of highly erodible but easily cultivated loess material.  The 

tail ends of Coldwater, Little Tallahatchie, Yocona, Yalobusha, and Big Black rivers cut through 

the Loess Hills before emptying into the Mississippi River Valley. 
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3.  RESEARCH METHODS 

 

3.1  Acquisition of GLO Data 

Prior to obtaining GLO survey records for this study, a preliminary survey was conducted 

to identify all section corners and lines that fell within the larger floodplains of seven alluvial 

river channels in northern and central Mississippi:  the Yocono, Coldwater, Big Black, Little 

Tallahatchie, Yalobusha, Tuscumbia, and Tombigbee Rivers.  This survey was conducted using 

hardcopies of 1:24,000 USGS topographic maps of the area obtained from the University of 

Alabama map library and examined to delineate section corners falling within roughly one to one 

and a half meters in elevation from the river channel so that the majority of points analyzed 

would be subject to some degree of inundation under natural circumstances.  Once each corner 

and line was determined, GLO notes were obtained from the Public Lands Division of 

Mississippi in Jackson, Mississippi by photographing leather-bound volumes of surveyor’s notes 

and plats for the areas defined.  Nearly 2,000 images were examined and data was transcribed 

into spreadsheet form for each entry with the following fields, where available:  district, 

township, range, section, direction along line, section from, section to, links along line, compass 

bearing, links to tree, tree name, diameter, and any relevant end of or within mile commentary.  

Plats for each survey have since been scanned and uploaded to the U.S. Department of the 

Interior’s Bureau of Land Management’s (BLM) website (http://www.glorecords.blm.gov), and 

surveyors’ notes containing bearing tree information are in the progress of being uploaded.   

  

http://www.glorecords.blm.gov/
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3.2  Geospatiall Plotting of Data for Analysis 

 To analyze the data geospatially, it must first be plotted within a GIS.  Each bearing tree 

location was converted from its Public Land Survey System (PLSS) description into a 

geographic coordinate system, which in this case was decimal degrees.  The necessary PLSS 

information (meridian, township, range, section, and direction along section line) was converted 

to decimal degrees using Earth Point (http://www.earthpoint.us), an online converter that had 

obtained section corner coordinates from georeferenced quad sheet information from the BLM.  

For points at a designated section corner, this information was sufficient enough to obtain an 

accurate location.  However, many records were found at a specific distance along a section line.  

In these cases, a formula was created within Microsoft Excel to generate the coordinate location 

for these points based upon three criteria:  (1) the coordinates for the travelling from survey 

corner, (2) the coordinates for the travelling to survey corner, and (3) the distance in links along 

the line.  Once each record had an accurate geographic coordinate, it was plotted using ESRI’s 

suite of GIS products to be used for spatial analysis. 

  

http://www.earthpoint.us/
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3.3  Grouping and Filtering of Data 

 Of the 6,230 total bearing trees obtained from GLO surveyors’ notes, 721 were removed 

from the study for one of two reasons.  In order to obtain more information from the surveys, all 

survey plats were downloaded and georeferenced to their corresponding geographic location 

(http://www.glorecords.blm.gov).  These sheets were then used as a base layer with which to 

analyze the raw GLO data.  Comparing the plotted points to the floodplain designations on the 

georeferenced plats, a reassessment of floodplain location found that 426 points were outside of 

the historic floodplain designation.  Secondly, of the original 6,230 bearing trees, there were 147 

unique tree names given by the surveyors.  Common tree names were then grouped into 110 

unique species based upon an analysis of common terms given to particular species that would 

presumably be found in the area (Table 1).  In order to focus on the bulk of the data, in cases 

where the occurrence of a species totalled less than 30 individuals, 295 records were identified as 

insignificant and removed from analysis.  Following these exclusions, the remaining data set to 

be analyzed consisted of 5,509 bearing trees corresponding to 28 species types. 

  

http://www.glorecords.blm.gov/
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Table 1:  Common Tree Name Groupings 

 

The data set was grouped into three categories based upon its preference for upland or 

wetland sites according to the USDA’s PLANTS database (http://plants.usda.gov):  Wetland, 

Upland, and Facultative (Table 2).  A Wetland species is the combination of two USDA 

designations: 1) Obligate Wetland (almost always is a hydrophyte, rarely in uplands), and 2) 

Facultative Wetland (usually is a hydrophyte but occasionally found in uplands).  An Upland 

species is also the combination of two USDA designations: 1) Obligate Upland (rarely is a 

hydrophyte, almost always in uplands), and 2) Facultative Upland (occasionally is a hydrophyte 

Scientific Tree Common Tree Names 

Acer rubrum red maple Maple 

Betula nigra river birch Birch 

Carpinus caroliniana hornbeam Hornbeam 

Carya aquatica water hickory Hickory 

Celtis laevigata sugarberry Hackberry 

Cornus florida flowering dogwood Dogwood 

Diospyros virginiana persimmon Persimmon 

Fagus grandifolia beech Beech 

Fraxinus pennsylvanica green ash Ash 

Ilex opaca American holly Holly 

Liquidambar styraciflua sweetgum Red Gum; Sweetgum 

Magnolia virginiana sweetbay magnolia Bay; Sweet Bay (S.Bay) 

Nyssa aquatica water tupelo 
Gum; Swamp Gum; Tuguloo Gum; Tupalow Gum; Tupelo 

Gum; Tupelo; Water Gum 

Nyssa sylvatica black Gum Black Gum 

Ostrya virginiana eastern hophornbeam Ironwood 

Pinus taeda oblolly pine Pine 

Platanus occidentalis American sycamore Sicamore; Sickamore; Sycamore 

Populus deltoides eastern cottonwood Cottonwood; Poplar 

Quercus alba white oak White Oak 

Quercus falcata southern red oak Red Oak; Reed Oak; Spanish Oak 

Quercus nigra water oak Water Oak 

Quercus shumardii Shumard oak Swamp Oak 

Quercus stellata post oak Post Oak 

Quercus velutina black oak Black Oak 

Sassafras albidum sassafras Sassafras 

Taxodium distichum bald cypress Cypress 

Ulmus americana American elm Elm; Elm (white); Elm Swamp; White Elm 

Ulmus rubra slippery elm Red Elm; Reed Elm; Slippery Elm 

http://plants.usda.gov/
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but usually occurs in uplands).  The third designation is Facultative, which refers to a species 

that commonly occurs as either a hydrophyte or non-hydrophyte.   

Scientific Tree USDA Wetland Status 
USDA Anaerobic 

Tolerance 

Acer rubrum red maple Facultative Medium 

Betula nigra river birch Facultative Wetland Medium 

Carpinus caroliniana hornbeam Facultative Low 

Carya aquatica water hickory Obligate Wetland Medium 

Celtis laevigata sugarberry Facultative Wetland Medium 

Cornus florida flowering dogwood Facultative Upland None 

Diospyros virginiana persimmon Facultative None 

Fagus grandifolia beech Facultative Upland Low 

Fraxinus pennsylvanica green ash Facultative Wetland Medium 

Ilex opaca American holly Facultative Low 

Liquidambar styraciflua sweetgum Facultative Low 

Magnolia virginiana sweetbay magnolia Facultative Wetland Low 

Nyssa aquatica water tupelo Obligate Wetland High 

Nyssa sylvatica black gum Facultative Low 

Ostrya virginiana eastern hophornbeam Facultative Upland None 

Pinus taeda loblolly pine Facultative Medium 

Platanus occidentalis American sycamore Facultative Wetland Medium 

Populus deltoides eastern cottonwood Facultative High 

Quercus alba white oak Facultative Upland None 

Quercus falcata southern red oak Facultative Upland None 

Quercus nigra water oak Facultative Medium 

Quercus shumardii Shumard oak Facultative Low 

Quercus stellata post oak Obligate Upland Low 

Quercus velutina black oak Obligate Upland Low 

Sassafras albidum sassafras Facultative Upland None 

Taxodium distichum bald cypress Obligate Wetland High 

Ulmus americana American elm Facultative Low 

Ulmus rubra slippery elm Facultative Low 

 

Table 2: USDA Wetland Status and Anaerobic Tolerance Groupings 
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3.4  Acquisition of Modern Data Sets for Comparison 

 The completed data set was then compared to multiple modern-day data sets to detect 

land use changes since the time of the survey.  The NWI is a U.S. Fish and Wildlife Service 

(FWS) program began in the 1970s to produce “information on the characteristics, extent, and 

status of the Nation's wetlands and deepwater habitats” through the production of data and maps 

(http://www.wetlands.fws.gov).  NWI data was obtained from Wetlands Mapper 

(http://www.fws.gov/wetlands/Data/Mapper.html) in shapefile form and was used to join modern 

FWS attributes of the location of each point to the bearing tree database through the use of the 

intersect tool in ArcMap (Figure 3).  SSURGO was prepared by soil scientists to depict the 

distribution of soil types throughout a landscape.  SSURGO data was obtained from the USDA’s 

NRCS Geospatial Data Gateway (http://datagateway.nrcs.usda.gov) in both spatial (ArcGIS 

shapefile) and tabular (Access database) form.  The spatial information comes in the form of a 

polygon layer with each individual soil polygon containing a unique ID.  This unique ID is used 

to join to tabular data from the SSURGO Access database.  Polygons were joined to the Mapunit 

Aggregated Attribute table (muaggatt.txt) to obtain specifically the hydric classification of each 

individual map unit component.  As with the NWI data, the completed SSURGO shapefile was 

intersected with the bearing tree database to join attributes based upon location.  The National 

Land Cover Database (NLCD) is a land cover classification scheme created by the Multi-

Resolution Land Characteristics Consortium (MRLC) based on the unsupervised classification of 

2006 Landsat Enhanced Thematic Mapper satellite data.  NLCD data was obtained for the state 

of Mississippi from MRLC’s website (http://www.mrlc.gov) as a raster dataset.  To facilitate 

later analysis, the raster dataset was converted into a polygon shapefile, depicting each 30 meter 

pixel now as a polygon, using the raster to shapefile tool within ArcGIS.  The unique 

http://www.wetlands.fws.gov/
http://www.fws.gov/wetlands/Data/Mapper.html
http://datagateway.nrcs.usda.gov/
http://www.mrlc.gov/


20 

 

classifications for each polygon were then joined based upon spatial location with the bearing 

tree database within ArcMap.   
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3.5  Analysis of Disturbances 

 Anthropogenic disturbances were analyzed using a combination of existing and created 

datasets.  At the core of each analysis was the modern day distance to a particular disturbance or 

feature, which was most often calculated using the Generate Near Table or Near tools within 

ArcGIS’ toolbox.  Common disturbances were identified as roads, railroads, agriculture, 

development, and channelization.  Existing shapefiles for roads and railroads were obtained from 

the U.S. Census Bureau’s Topologically Integrated Geographic Encoding and Referencing 

(TIGER) database (http://www.census.gov/geo/maps-data/data/tiger.html).  NLCD data was used 

to determine agriculture by combining the classifications of Pasture/Hay and Cultivated Crops.  

NLCD data makes no distinction between a developed site and a roadway, and, therefore, it was 

determined that due to the increased accuracy of the roads shapefile, the Developed 

classifications would not be used.  It is assumed that a developed site will have an existing 

roadway, and therefore the roads layer will be a sufficient indicator of development and will 

reduce duplicity in the data.  Initially, national datasets for river channels were obtained and used 

to analyse the distance from channel location for each bearing tree.  Upon closer examination, 

however, it was determined that the majority of original channel locations had since been 

channelized and displaced.  To gain better insight into the actual displacement to or from a 

bearing point, and hence the resulting effect upon that species, original as well as modern 

channel centerlines must be digitized.  Since this information is not vital to the study, this was 

not done. 

  

http://www.census.gov/geo/maps-data/data/tiger.html
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4.  RESULTS 

4.1  Frequency of Individuals 

Scientific Tree Count 

Carya aquatic water hickory 634 

Ilex opaca American holly 617 

Quercus alba white oak 521 

Liquidambar styraciflua sweetgum 467 

Fagus grandifolia beech 399 

Quercus falcata southern red oak 359 

Acer rubrum red maple 276 

Ulmus americana American elm 230 

Fraxinus pennsylvanica green ash 212 

Quercus nigra water oak 182 

Carpinus caroliniana hornbeam 179 

Nyssa sylvatica black gum 172 

Quercus velutina black oak 142 

Ostrya virginiana eastern hophornbeam 116 

Sassafras albidum sassafras 108 

Cornus florida flowering dogwood 100 

Betula nigra river birch 88 

Quercus stellata post oak 88 

Taxodium distichum bald cypress 87 

Populus deltoides eastern cottonwood 85 

Pinus taeda loblolly pine 83 

Ulmus rubra slippery elm 71 

Platanus occidentalis American sycamore 65 

Diospyros virginiana persimmon 60 

Nyssa aquatica water tupelo 57 

Magnolia virginiana sweetbay magnolia 43 

Celtis laevigata sugarberry 34 

Quercus shumardii Shumard oak 34 

  

5509 

 

Table 3:  Frequency of Individual Species 

 

Frequency of species occurance was extremely top-heavy as more than half of the data 

set was comprised of merely six species:  Carya aquatica (634); Ilex opaca (617); Quercus alba 

(521); Liquidambar styraciflua (467); Fagus grandifolia (399); and Quercus falcata (359).  

Interestingly, bald cypress (Taxodium distichum), a common old growth tree in wetland 



23 

 

environments, was only recorded as a bearing tree 87 (1.7%) times.  However, within surveyors’ 

notes, there are 233 specific mentions of “cypress  ponds”, “cypress glens”, or “cypress stands”.  

One hundred and seventy-eight mentions were at the end of a section line, but more importantly, 

there were 55 mentions at a specific location along a section line.  Water tupelo (Nyssa aquatica) 

is represented by 57 (1.1%)  bearing trees within the study, yet there are 757 mentions of “gum” 

within the surveyors’ notes.  However, this number could be representative of multiple species 

besides water tupelo:  Liquidambar styraciflua, a flood-tolerant species commonly known as 

sweetgum; or Nyssa sylvatica, a flood-intolerant species commonly known as black gum.  

Further division finds that 115 of the 757 “gum” mentions also mention “cypress”; 375 of the 

757 “gum” mentions also contain the word “swamp” but not “cypress”;  and 46 of the 757 

“gum” mentions also contain the word “wet” but neither “cypress” nor “swamp”.  In fact, of all 

1,554 line descriptions, 1,298 mention the words “swamp”, “bottomland”, or “inundation”.  One 

thousand, one hundred and five of those are at the end of a section line, and 193 are mentioned 

specifically at a point along a section line.   
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4.2  Frequency of Individuals Grouped by Wetland Status 

USDA Wetland Status Count Percentage 

Wetland (Facultative and Obligate Wetland) 1,220 22.1% 

Upland (Facultative and Obligate Upland) 1,833 33.3% 

Facultative 2,456 44.6% 

 

Table 4: USDA Wetland Status Groupings 

 

Each species within the study set was grouped according to wetland status as designated 

by the USDA to reflect that species’ preference for wetland or upland sites (Figure 4).  The most 

abundant preference group was Facultative, comprising 44.6% of the data set.  Preference for 

Upland sites ranked second with 33.3% of the population, and Wetland sites were the least 

represented preference with 23.9%.   
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4.3  Diameters by Tree Species 

Scientific Tree 

Diameter (cm) 

Average Max Min 

Platanus occidentalis American sycamore 69.11 371 10 

Taxodium distichum bald cypress 64.56 183 10 

Quercus velutina black oak 55.30 874 8 

Pinus taeda loblolly pine 53.08 262 8 

Liquidambar styraciflua sweetgum 50.85 605 5 

Quercus alba white oak 48.69 157 8 

Quercus falcata southern red oak 47.13 196 8 

Populus deltoides eastern cottonwood 42.19 178 8 

Quercus stellata post oak 41.42 112 10 

Nyssa aquatica water tupelo 40.98 102 10 

Quercus shumardii Shumard oak 40.88 102 8 

Betula nigra river birch 40.10 102 8 

Fagus grandifolia beech 38.93 259 3 

Quercus nigra water oak 36.36 185 5 

Nyssa sylvatica black Gum 35.79 323 5 

Acer rubrum red maple 31.77 594 5 

Carya aquatica water hickory 31.31 307 5 

Fraxinus pennsylvanica green ash 30.47 358 5 

Diospyros virginiana persimmon 29.21 335 5 

Ulmus rubra slippery elm 28.26 94 5 

Magnolia virginiana sweetbay magnolia 27.94 277 8 

Sassafras albidum sassafras 27.74 122 5 

Ulmus americana American elm 27.18 91 5 

Celtis laevigata sugarberry 26.72 51 8 

Ilex opaca American holly 22.32 284 5 

Cornus florida flowering dogwood 19.12 81 5 

Carpinus caroliniana hornbeam 18.15 109 5 

Ostrya virginiana eastern hophornbeam 17.71 114 5 

 

Table 5: Average, Maximum, and Minimum Diameters of Individual Species 

 

In most cases (85% of this study), GLO survey notes record a bearing tree’s diameter.  

Diameters trended towards the larger species, though many bearing trees were chosen with 

diameters of less than eight centimeters.  The more interesting results reside in the extremely 

large individuals recorded:  Quercus velutina (874 cm); Liquidambar styraciflua (605 cm); Acer 
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rubrum (594 cm); Platanus occidentalis (371 cm); or Fraxinus pennsylvanica (358 cm).  On 

average, the largest individuals of the population were Platanus occidentalis (69.1 cm), 

Taxodium distichum (64.6 cm), Quercus velutina (55.3 cm), Pinus taeda (53.1 cm), and 

Liquidambar styraciflua (50.9 cm).   

When grouped by site preference, Upland species were the largest by average at 41.7 

centimeters.  Sites preferring Wetlands were smaller on average (36.1 cm) despite having the two 

largest species:  Platanus occidentalis (69.1 cm) and Taxodium distichum (64.5 cm).  The 

Wetland preference group, however, also contained the most frequent species, Carya aquatica, 

recorded with relatively small diameters (31.2 cm).  The smallest preference group was 

Facultative at 33.5 centimeters on average.  These discrepancies in diameters may play a key role 

when assessing bias or instruction to record “optimal” bearing trees, thus skewing the actual 

representation of particular species throughout that environment. 
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4.4  National Wetlands Inventory – Entire Data Set 

All Bearing Trees 

National Wetlands Inventory Status Count Percentage 

Freshwater Forested/Shrub Wetland 2,702 49.0% 

NOT A WETLAND 1,999 36.3% 

Lake 617 11.2% 

Freshwater Emergent Wetland 86 1.6% 

Riverine 81 1.5% 

Freshwater Pond 24 0.4% 

   bald cypress 

National Wetlands Inventory Status Count Percentage 

Freshwater Forested/Shrub Wetland 42 48.3% 

NOT A WETLAND 23 26.4% 

Lake 18 20.7% 

Freshwater Emergent Wetland 2 2.3% 

Freshwater Pond 2 2.3% 

Riverine 0 0.0% 

   water tupelo 

National Wetlands Inventory Status Count Percentage 

Freshwater Forested/Shrub Wetland 33 57.9% 

NOT A WETLAND 13 22.8% 

Lake 8 14.0% 

Freshwater Pond 2 3.5% 

Riverine 1 1.8% 

Freshwater Emergent Wetland 0 0.0% 

 

Table 6: National Wetlands Inventory data for all bearing trees, bald cypress, and water tupelo. 

 

Bearing trees were compared to the NWI data set to detect land use and cover changes 

since the time of the GLO surveys (Figure 5).  The majority of the data (49%) falls within 

Freshwater Forested/Shrub Wetland.  Thirty-six percent of the data has been identified as not 

being a wetland or deepwater habitat.  Eleven percent of the data set that was once trekked by 

surveyors is now characterized as a Lake.  The least represented categories are as follows:  

Freshwater Emergent Wetlands (1.6%), Riverine (1.5%), and Freshwater Pond (0.4%).  Bald 

cypress, specifically, is most widely represented as Freshwater Forested/Shrub Wetland (48.3%), 
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was found 20.7% of the time submerged in a modern-day lake and has nearly a quarter (22.8%) 

of its bearing trees in non-wetland areas.  Water tupelo is very similar in its representation:  

Freshwater Forested/Shrub Wetland (57.9%), Lake (14.0%), and Not A Wetland (22.8%). 
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4.5  National Wetlands Inventory – By River 

 

River 
NOT a 

Wetland 

Freshwater 

Forested/Shrub 

Wetland 

Lake 

Freshwater 

Emergent 

Wetland 

Freshwater 

Pond 
Riverine 

Big Black 28.1% 64.2% 4.3% 1.2% 0.0% 2.2% 

Coldwater 26.1% 48.8% 19.1% 4.6% 1.3% 0.0% 

Little Tallahatchie 30.9% 34.4% 30.9% 0.8% 0.5% 2.5% 

Noxubee 24.3% 71.4% 1.0% 1.5% 0.0% 1.8% 

Skuna 68.2% 16.1% 13.4% 2.3% 0.0% 0.0% 

Tombigbee 28.5% 62.9% 5.1% 2.4% 1.0% 0.1% 

Tuscumbia* 73.6% 26.4% 0.0% 0.0% 0.0% 0.0% 

Yalobusha 46.6% 29.1% 18.4% 0.9% 1.3% 3.7% 

Yocona 40.2% 28.0% 28.0% 2.2% 0.0% 1.6% 

 

Table 7: National Wetlands Inventory data grouped by River. 

 

The data obtained covers a diversity of physical landscapes, and can be more accurately 

compared to this modern data set when broken out by river or stream.  Big Black River and the 

main stem of Tombigbee River are dispersed somewhat similar to the whole with roughly two-

thirds of its bearing trees in Freshwater Forested/Shrub Wetland and a quarter no longer in a 

wetland area.    Coldwater River is very similar to the above rivers, except that it has a much 

higher instance of Lake environment (19%), and Little Tallahatchie River leads the way with 

roughly 31% of its bearing trees now in Lake environments.  Noxubee River is heavily populated 

with Freshwater Forested/Shrub Wetland (three-fourths), with the majority of the remainder no 

longer being a wetland area.  Three-fourths of the bearing trees obtained for Town Creek and 

Tuscumbia River are no longer considered to be wetland areas.  Skuna, Yalobusha, and Yocona 

rivers are also predominantly attributed as being non-wetland areas at 68%, 47%, and 40%, 

respectively, yet they differ in that they have a higher percentage of Lake environment.  
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4.6  Soil Survey Geographic Database 

 

All Bearing Trees 

SSURGO Hydric Class Count Percentage 

Partially Hydric 3,045 55.3% 

All Hydric 1,279 23.2% 

Water 921 16.7% 

NONE 241 4.4% 

Land Subject to Inundation 21 0.4% 

Dam 2 0.0% 

   bald cypress 

SSURGO Hydric Class Count Percentage 

Partially Hydric 31 35.6% 

Water 30 34.5% 

All Hydric 21 24.1% 

NONE 5 5.7% 

Land Subject to Inundation 0 0.0% 

Dam 0 0.0% 

   water tupelo 

SSURGO Hydric Class Count Percentage 

Partially Hydric 23 40.4% 

All Hydric 19 33.3% 

Water 12 21.1% 

NONE 2 3.5% 

Land Subject to Inundation 1 1.8% 

Dam 0 0.0% 

 

Table 8: Soil Survey Geographic Database by all bearing trees, bald cypress, and water tupelo. 

 

Bearing trees were also compared to SSURGO data to detect underlying soil types and their 

likelihood to develop anaerobic conditions during the growing season (Figures 6 and 7).  More 

than half of the bearing trees are deemed to be located on soil that is currently Partially Hydric 

(55.3%), while 23.2% are All Hydric.  Water, or submerged soil, is found for 16.7% of the 

bearing trees.  Only 4.4% of the data was found on non-hydric soil.  Bald cypress was found 

predominantly on Partially Hydric soil (35.6%), with All Hydric soil accounting for 24.1% of the 

data.  A large portion of bald cypress (34.3%) was also found to be under water, or in submerged 
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soil.  Water tupelo mimicked this division with 40.4% Partially Hydric, 33.3% All Hydric, and 

21.1% Water.  Hydric soil is an indicator not only of current areas susceptible to inundation but 

also of environments that have been inundated in the past yet no longer experience those 

conditions.  This data will be used as a baseline to examine the extent of wetland loss in the area 

when compared to modern day wetland environments as determined by the NWI.  
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4.7  Average Distance to Disturbances 

 

Scientific 

Distance to Road/Development (meters) 

Average Max Min 

Quercus stellata 500.89 2,008.49 2.89 

Pinus taeda 507.36 2,066.68 5.10 

Celtis laevigata 596.39 1,655.98 0.98 

Quercus velutina 619.61 2,220.06 0.42 

Quercus nigra 633.94 2,042.88 0.70 

Quercus shumardii 634.79 1,401.07 11.59 

Quercus alba 641.52 2,234.41 0.05 

Quercus falcata 647.63 2,167.44 0.36 

Ostrya virginiana 657.30 1,627.69 3.16 

Magnolia virginiana 657.43 1,647.01 20.66 

Cornus florida 660.35 2,220.06 1.48 

Fraxinus pennsylvanica 686.02 2,204.61 1.84 

Acer rubrum 689.30 2,370.97 0.14 

Platanus occidentalis 690.49 2,176.68 2.45 

Betula nigra 694.19 2,028.35 2.53 

Taxodium distichum 698.21 2,176.68 10.44 

Carya aquatica 708.10 2,357.30 0.05 

Liquidambar styraciflua 712.39 2,176.68 0.36 

Ulmus americana 725.03 2,204.61 0.34 

Fagus grandifolia 746.79 2,370.97 0.39 

Nyssa sylvatica 754.31 2,388.70 8.76 

Populus deltoides 758.30 2,357.30 0.34 

Nyssa aquatica 760.32 1,904.18 0.14 

Carpinus caroliniana 788.49 2,357.30 8.18 

Diospyros virginiana 797.95 1,925.70 4.96 

Ilex opaca 816.94 2,158.50 0.39 

Sassafras albidum 866.58 2,388.70 12.73 

Ulmus rubra 873.27 1,965.37 0.70 

 

Table 9: Average Distance to Roads or Development 
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Scientific 
Distance to Rail (meters) 

Average Max Min 

Pinus taeda 4,358.14 16,780.89 86.09 

Magnolia virginiana 4,735.61 21,616.09 479.09 

Celtis laevigata 5,159.86 16,055.66 290.12 

Quercus nigra 5,497.86 23,203.26 68.69 

Betula nigra 5,538.27 15,756.89 338.52 

Quercus shumardii 5,562.97 16,564.74 196.83 

Cornus florida 5,974.21 23,468.63 5.88 

Quercus stellata 6,019.49 16,311.89 148.77 

Ulmus americana 6,082.43 24,834.04 22.93 

Ostrya virginiana 6,272.05 19,974.52 171.53 

Nyssa sylvatica 6,351.18 19,141.05 11.76 

Liquidambar styraciflua 6,359.21 23,626.68 21.85 

Quercus falcata 6,700.08 23,838.16 5.88 

Platanus occidentalis 6,703.94 17,775.49 492.12 

Ilex opaca 6,840.32 24,834.04 96.68 

Acer rubrum 6,861.89 24,413.81 46.11 

Diospyros virginiana 6,862.50 19,041.30 223.83 

Fraxinus pennsylvanica 6,891.05 24,149.01 21.85 

Taxodium distichum 6,932.36 24,413.81 318.42 

Sassafras albidum 6,967.02 21,116.61 22.93 

Quercus alba 7,026.24 23,966.64 22.93 

Quercus velutina 7,190.39 23,468.63 46.11 

Nyssa aquatica 7,249.87 24,762.16 177.57 

Carya aquatica 7,324.64 24,834.04 37.88 

Populus deltoides 7,354.36 23,966.64 53.61 

Ulmus rubra 7,479.98 22,723.11 255.82 

Carpinus caroliniana 8,254.91 24,762.16 63.14 

Fagus grandifolia 8,334.73 23,966.64 12.16 

 

Table 10: Average Distance to Railroads 
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Scientific 
Distance to Agriculture (meters) 

Average Max Min 

Quercus shumardii 152.69 1,016.14 0.00 

Quercus stellata 191.23 1,494.46 0.00 

Celtis laevigata 209.19 1,128.92 0.00 

Quercus alba 221.90 2,390.53 0.00 

Quercus falcata 223.03 2,390.53 0.00 

Quercus nigra 224.08 1,477.99 0.00 

Pinus taeda 225.40 971.71 0.00 

Quercus velutina 228.70 1,881.85 0.00 

Fraxinus pennsylvanica 229.59 2,250.33 0.00 

Ulmus rubra 250.66 1,893.73 0.00 

Liquidambar styraciflua 255.42 2,645.94 0.00 

Cornus florida 258.79 1,857.98 0.00 

Diospyros virginiana 264.69 2,004.15 0.00 

Nyssa sylvatica 277.38 2,284.45 0.00 

Ulmus americana 287.01 2,505.50 0.00 

Carya aquatica 295.19 2,571.92 0.00 

Acer rubrum 302.33 2,685.61 0.00 

Carpinus caroliniana 306.84 2,737.00 0.00 

Ostrya virginiana 317.93 2,697.03 0.00 

Magnolia virginiana 325.36 1,276.95 0.00 

Populus deltoides 331.67 2,737.00 0.00 

Ilex opaca 341.79 2,564.39 0.00 

Platanus occidentalis 356.37 2,685.61 0.00 

Fagus grandifolia 357.90 2,037.54 0.00 

Taxodium distichum 361.33 2,250.66 0.00 

Betula nigra 428.66 2,697.03 0.00 

Nyssa aquatica 442.66 2,842.20 0.00 

Sassafras albidum 479.93 2,279.30 0.00 

 

Table 11: Average Distance to Agriculture 

 

Disturbances and their spatial correlation to bearing trees were quantified for 

roads/developments, railroads, and agriculture.  As a whole, the data set averaged a distance of 

708.6 meters to a road/development, 6,828.0 meters to a railroad, and 287.8 meters to a pasture 

or crop field.  On average, Quercus stellata (500.9 m) and Pinus taeda (507.4 m) were found 

closest to developed or developing areas, and Ulmus rubra (873.3 m) and Sassafras albidum 

(866.6 m) were found the furthest from these areas.  Pinus taeda (4,358.1 m) and Magnolia 

virginiana (4,735.6 m) were within the closest proximity of a railroad, and Fagus grandifolia 
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(8,334.7 m) and Carpinus caroliniana (8,254.9 m) were found the furthest away from these 

areas.  Bearing trees for Quercus shumardii (152.7 m) and Quercus stellata (191.2 m) are found 

closest to current agriculture, while Sassafras albidum (479.9 m) and Nyssa aquatica (442.7 m) 

are found the furthest distance away.  Taxodium distichum and Nyssa aquatica are located an 

average distance of 698.2 and 760.3 meters from roads/development, 6,932.4 and 7,294.9 meters 

from railroads, and 361.3 and 442.7 meters from agriculture, respectively.  Disturbances may 

also be viewed in terms of the USDA wetland status.  Upland species have a mean distance of 

672.5 meters to development, 7,103.0 meters to rail, and 274.1 meters to agriculture.   Wetland 

species have a mean distance of 699.2 meters to development, 6,904.3 meters to rail, and 307.0 

meters to agriculture.   Facultative species have a mean distance of 740.2 meters to development, 

6,584.9 meters to rail, and 288.6 meters to agriculture.  Proximity to an anthropogenic 

disturbance is in most cases a direct indicator of survival for many species, whether they have 

been completely cleared or have degraded on their own due to a change of the surrounding 

environment. 
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4.8  Disturbances within 70 meters 

 

 

Table 12: Bearing Trees Within 70 meters of a Disturbance 

 

It has been suggested that negative impacts to wetlands can best be mitigated with a 

forested buffer of at least 70 meters (Ervin, 2009).  Ervin’s study proposes that human impact on 

Distance to Road/Development  Distance to Railroad Distance to Agriculture 

Scientific 

% 

Within 

70m 

Scientific 

% 

Within 

70m 

Scientific 

% 

Within 

70m 

Quercus stellata 22.7% Sassafras albidum 2.8% Quercus shumardii 61.8% 

Pinus taeda 19.3% Acer rubrum 1.8% Quercus stellata 56.8% 

Quercus falcata 15.6% Nyssa sylvatica 1.7% Ulmus rubra 53.5% 

Celtis laevigata 14.7% Populus deltoides 1.2% Fraxinus pennsylvanica 52.8% 

Quercus velutina 14.1% Cornus florida 1.0% Quercus alba 50.7% 

Quercus nigra 11.0% Fraxinus pennsylvanica 0.9% Quercus velutina 49.3% 

Diospyros virginiana 10.0% Quercus alba 0.8% Quercus falcata 48.5% 

Quercus alba 10.0% Fagus grandifolia 0.8% Populus deltoides 48.2% 

Acer rubrum 9.8% Quercus velutina 0.7% Cornus florida 48.0% 

Carya aquatica 9.6% Carpinus caroliniana 0.6% Liquidambar styraciflua 46.9% 

Cornus florida 9.0% Quercus nigra 0.5% Platanus occidentalis 44.6% 

Ostrya virginiana 8.6% Carya aquatica 0.5% Acer rubrum 44.2% 

Populus deltoides 8.2% Ulmus americana 0.4% Ulmus americana 43.0% 

Fagus grandifolia 7.8% Liquidambar styraciflua 0.4% Quercus nigra 42.9% 

Ulmus americana 7.4% Magnolia virginiana 0.0% Carya aquatica 42.3% 

Liquidambar styraciflua 7.3% Ilex opaca 0.0% Diospyros virginiana 41.7% 

Nyssa aquatica 7.0% Ostrya virginiana 0.0% Betula nigra 40.9% 

Magnolia virginiana 7.0% Celtis laevigata 0.0% Taxodium distichum 40.2% 

Taxodium distichum 6.9% Pinus taeda 0.0% Nyssa sylvatica 40.1% 

Nyssa sylvatica 6.4% Nyssa aquatica 0.0% Nyssa aquatica 38.6% 

Platanus occidentalis 6.2% Taxodium distichum 0.0% Pinus taeda 38.6% 

Fraxinus pennsylvanica 6.1% Betula nigra 0.0% Celtis laevigata 38.2% 

Betula nigra 5.7% Diospyros virginiana 0.0% Fagus grandifolia 36.8% 

Sassafras albidum 5.6% Platanus occidentalis 0.0% Carpinus caroliniana 35.8% 

Carpinus caroliniana 3.9% Quercus falcata 0.0% Ostrya virginiana 34.5% 

Ilex opaca 3.4% Ulmus rubra 0.0% Sassafras albidum 30.6% 

Quercus shumardii 2.9% Quercus stellata 0.0% Ilex opaca 27.4% 

Ulmus rubra 2.8% Quercus shumardii 0.0% Magnolia virginiana 23.3% 

  8.6%   0.6%   42.3% 
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the natural processes of wetlands is negative within this buffer and that a positive association 

with enhanced quality can be seen when the site is buffered by at least 70 meters.  With this 

threshold in mind, bearing trees were analyzed to detect the number of species which may have a 

disturbance within that recommended buffer of 70 meters.  For the entire data set,  agriculture is 

the most highly intrusive disturbance, found within 70 meters of a bearing tree 42.3% of the time 

(Figures 8 and 9).  Following agriculture, roads/development and railroads are found within a 70 

meter buffer for 8.6% and 0.6% of the data set, respectively.  At a species level, roads are most 

intrusive upon Quercus stellata (22.7% of its occurance) and Pinus taeda (19.3%) and have the 

least impact upon Ulmus rubra (2.8%) and Quercus shumardii (2.9%).  The effect of railroads 

upon this buffer are minimal, as Sassafras albidum is the only species to top the 2 percent mark.  

Agriculture has a profound proximity to Quercus shumardii (61.8% of its occurance is within 70 

meters) and Quercus stellata (56.8%) and has the least impact upon magnolia virginiana 

(23.3%) and Ilex opaca (27.4%).  Taxodium distichum and Nyssa aquatica’s 70 meter buffers are 

violated most often by agricultural land use for 40.2% and 38.6% of their occurances, 

respectively.  Road disturbance is minimal at 6.9% (Taxodium distichum) and 7.0% (Nyssa 

aquatica), and there are zero instances where a railroad was found within 70 meters of either of 

these bearing trees.  When viewed by USDA wetland status, the number of bearing trees within 

70 meters of a railroad was minimal.  Bearing trees within 70 meters of a road or developed area, 

however, were 11.1% Upland, 8.3% Wetland, and 6.9% Facultative.  When the same criteria was 

used for proximity to agriculture, Upland (45.1%) led the way, followed closely by Wetland 

(43.0%) and Facultative (39.8%).  
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5.  DISCUSSION 

 

5.1 All Species 

 

5.1.1  Frequency of Individuals 

 

The sheer contrast of the two dominantly occurring species recorded alludes to the 

transitional nature of the area in the early 19
th

 century.  Ranking second in number of entries 

among all species is Ilex opaca (617 entries), a slow growing, shade tolerant, understory tree 

with relatively small mean diameters of 22.3 centimeters that, with a wetland status of 

Facultative, may be found in a variety of ecosystems between wetland and upland, which 

explains its high presence within these still thickly forested floodplains.  Interestingly though, the 

most commonly recorded species, Carya aquatica (634 entries), is a shade-intolerant species that 

does not compete well.  It is very tolerant to inundation and is an aggressive grower in disturbed 

areas, specifically from the stumps of cut trees.  Though the majority of the study area remained 

untouched, much of this area at the time had already been cleared for agriculture and of 

resources for settlement and construction, evidenced by farm plots and homesteads noted on a 

number of surveyor plats (Figure 10).  Lands cleared and not used for plantings or structures 

could have likely been repopulated with the aggressive, Carya aquatica species, contributing to 

the high frequency and low diameter of the species in this data.  As will be discussed later, 

surveyors may have selected these cleared lands to choose a bearing tree rather than continue 

along a line through thick forest and underbrush, thus also contributing to their high number of 

records.  
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5.1.2  Diameter 

 

It is interesting to note that, on average, the largest species recorded were 

overwhelmingly Platanus occidentalis (69.1 cm) and Taxodium distichum (64.6 cm), two 

wetland species.  However, as a group, Upland site species surpassed Wetland site species by 

more than five centimeters per bearing tree.  In reality, it is probably more accurate that the 

largest individuals in these forests would have been more upland species such as black oak or 

sycamore, as is evident by their extremely large outlier occurances of 874 and 371 centimeters, 

respectively.  Perhaps these species were in many cases too large for the diameter to be easily 

obtained while in the field, so a smaller individual was chosen instead that was more 

representative of the landscape.  Perhaps also the large diameter of sycamore and bald cypress 

may be attributed to their location within less desirable land that was not initially settled and 

cleared when these surveys were conducted, inflating their numbers in comparison to a second 

generation of growth amongst many of the other species. 
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5.1.3  Comparison to NWI and SSURGO 

 

 The National Wetlands Inventory attempts at a high level to depict all lands currently 

subject to inundation, whether that be permanent or intermittent.  However, NWI focused on 

native vegetation in its analysis and is unable to identify past wetland areas, most notably those 

that have been cleared for agricultural use.  The USDA’s Soil Survey depicts the state of the soil 

regardless of the activity or plant life above it, and in this study, it is used specifically to detect 

hydric soils.  Hydric soils are soils that have developed anaerobic conditions as a result of long 

term inundation.  By comparing the extent of hydric soils to their modern day NWI designation, 

we can detect the locations of destroyed wetlands.  With this in mind, it is a valuable tool for 

detecting the change in land use from the time of survey to modern day, specifically when 

analyzing GLO bearing trees that thrive in inundated environments.  The study area was chosen 

for its location within the floodplain and the majority of points analyzed should be subject to 

some degree of inundation under natural circumstances. However, according to the NWI, only 

64% of bearing trees are designated as such.  If sites that have been inundated by the four large 

reservoirs mentioned earlier are taken into account, then the percentage drops to 57%.  This 

means that 43% of the data set has seemingly transformed to a either a drier or completely 

submerged ecosystem despite 96% of the soil underlying these locations being classified as 

hydric or partially hydric soils according to the SSURGO (Figure 11).  Much of this loss may be 

attributed to anthropogenic processes, most notably agricultural practices. 

 A more accurate depiction of the changes in these landscapes can be seen at the 

individual river system scale.  When broken out by river system, specific disturbances related to 

the NWI data can be detected.  Generally, the distribution of NWI classification percentages for 

Big Black, Tombigbee, and Noxubee rivers depict systems that have been the least affected in 
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terms of wetland loss, despite a quarter of their bearing trees no longer being in a wetland 

environment.  Coldwater, Little Tallahatchie, Skuna, Yalobusha, and Yocona rivers are unique in 

their high percentage of bearing trees in what is now a Lake environment.  In the mid 1800s and 

early 1900s, disastrous floods in the Mississippi River floodplain led to extensive flood control 

projects for its tributaries.  As a result of the Flood Control Act of 1936, four flood control 

reservoirs were created that affect the five rivers mentioned above:  Arkabutla Lake (1943) 

inundated Coldwater River; Sardis Lake (1940) inundated Little Tallahatchie River; Enid Lake 

(1952) inundated Yocona River; and Grenada Lake (1954) inundated Yalobusha and Skuna 

rivers (Figure 12).  Town Creek and Tuscumbia River seem to be unique in that three-fourths of 

their bearing trees are located outside of any NWI designation.  For Town Creek, this is due, in 

large part, to extensive channelization and agricultural activity along both its northern and 

southern channels (Figure 13).  Of all 273 of Town Creek’s bearing trees, the average distance to 

existing agriculture is 30 meters, and 180 of the 273 are within the 70 meter buffer zone, most of 

which are directly located on existing cropland.  Tuscumbia River, when closely examined, 

appears to have many errors within its NWI classifications at this time.  There appear to be many 

wetland areas that are not covered by NWI’s extent for that county which cannot be accurately 

analyzed to the same extent as the others.     
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5.1.4  Disturbances 

 

Prior to and since the early 1800s, humans have drastically altered the natural function of 

these landscapes, as was briefly mentioned in the prior section.  Rivers have been channelized 

along the majority of these routes, much of the time being completely offset from its original 

path (Figure 13).  Eleven percent of bearing tree locations have now been classified as a Lake, 

most often as a result of the damming of rivers and creation of reservoirs.  Lands have been 

dissected or cleared for transportation, development, and agriculture, leaving a small percentage 

of large tracts of land that are far enough removed from unnatural factors to have been 

unaffected.  Upon first glance, the average distance to a disturbance, whether by species or by 

wetland status, seems a fairly insignificant statistic.  It is difficult, however, to compare such a 

broad study area with such differing micro ecosystems.   

A more accurate portrayal of the number of bearing trees affected is shown in the total of 

individuals within 70 meters of a disturbance (Figure 14).   Railroads in this area are so few and 

far between to have a considerable impact (0.6%) on the data set as a whole.  Roads and 

development (8.6%) have become more prevalent as more rural areas have developed within the 

last few decades.  The most glaring impact, however, on these floodplain sites has been that of 

agriculture.  Nearly half (42%) of all bearing trees within this study can be found within 70 

meters of crop or farmland.  Regardless of species, these fertile bottomland sites were quickly 

cleared either for farming or timber harvest as settlement moved westward.  This number reflects 

sites that are currently in agricultural use and does not even account for the areas that were 

originally cleared solely for timber or were found to be unsuitable for cultivation and were 

allowed to repopulate as forested cover.  Wetlands were nearly extinguished in America over the 
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past two hundred years, and even though efforts to reconstruct them are underway, this dense 

dissection and conversion of large tracts of land makes the process difficult.   
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5.2  bald cypress and water tupelo 

5.2.1  Frequency 

The scale and focus of this discussion thus far has been on the composition and 

anthropogenic disturbance of an entire data set of floodplain individuals.  The varying 

physiographic landscapes of the study area, however, make this an extremely vague assessment 

when focusing on a small subset of species.  A common expectation of an untouched, alluvial 

floodplain environment within the Coastal Plain would be the large presence of deep water 

environments. The natural, lateral movement of alluvial river channels is the product of a 

perpetual process of erosion and deposition, leading to the creation of backwater swamps and 

oxbow lakes, common deep standing water environments.  A major identifier of these 

environments is the presence of two highly flood tolerant species, Taxodium distichum and Nyssa 

aquatica.  It is with the location of these historic bearing trees that specific micro environments 

can be detected that may have been previously lost.   

While the bearing tree data does contain Taxodium distichum (87 records, 1.7% of the 

total) and Nyssa aquatic (57 records, 1.1% of the total), it is far less than anticipated.  Judging by 

the number of specific mentions of bald cypress or water tupelo ponds, stands, or glens within 

surveyors’ notes, it seems that these highly flood tolerant species were highly under represented 

by the bearing tree dataset.  Specifically, there were 233 mentions of “cypress” within notes, yet 

only 87 bald cypress bearing trees were recorded.  As will be discussed later, this discrepancy 

can be attributed to survey bias in tree selection in which the easiest path or most suitable tree is 

often the one chosen, despite its location along the line.  Most notably, 55 of the 233 mentions 

were noted along the section line, meaning that the stand was specifically run into and worthy of 
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note, yet no specific tree data was collected, presumably because swampland would have to have 

been traversed to obtain the data.   
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5.2.2  Decline of Wetlands & Role of Disturbances 

 

 Despite the under-representation of bald cypress and water tupelo in the surveyors’ notes, 

there are still noticeable trends within the data.  When compared to the NWI, it can be expected 

of other facultative or upland species that if it is now found outside of an NWI designation, then 

it quite possibly could have originally been an upland site.  This is not true, however, when 

examining bald cypress or water tupelo which require wetland environments for survival.  It is 

interesting to note, then, that both species now have roughly a full quarter of their bearing trees 

in locations that are no longer wetland sites (Figure 15) and very few that could still be 

considered a healthy, functioning wetland site (Figures 16 and 17).  Soil composition for nearly 

100% of these sites is identified as being at least partially hydric when examining SSURGO data, 

but the function of the land is no longer considered an active wetland according to the NWI.  A 

variety of factors have contributed to the decline of these wetland habitats such as the 

displacement of river channels, the inundation of valleys for reservoirs, and, most notably the 

clearing and developing of land for agricultural activity (Figures 18-25).  In fact, the NWI 

considers lakes to be a form of wetland, which it obviously is.  But in this case, species found 

specifically submerged beneath one of the four reservoirs within the study area would be 

considered a functioning wetland in the true sense of the word.  With this taken into account, 

bald cypress jumps to 40% and water tupelo to 33% of its witness trees whose habitats have been 

critically affected.  Also, for both species, roughly 40% of bearing trees are within 70 meters of 

farmland.  In many cases, the actual area on which the wetland once existed may have been 

cleared initially for development, agriculture, or timber harvest.  Since then, however, it may 

have been deemed useless and left to reform its wetland.  The changed conditions under which it 
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was allowed to reform, however, may result in a completely different functioning system than 

before.   

The location of these trees, along with the designation of hydric sites, may be a valuable 

tool in locating potential wetland restoration sites.  It appears that little meaning can be derived 

from an interpolation of data at this scale and study area, but as is the case with these two 

species, much can be gained from a single point or note along a line, especially in regards to 

wetland reconstruction.  Surveyors’ historic, eyewitness accounts of deep water habitats that are 

no longer distinguished by the naked eye, facilitate the location of areas to be reconstructed or 

reformed, often for the purposes of mitigation.  Each bearing tree found on a disturbed location 

that is no longer recognized as a wetland area could be a potential mitigation site.   
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5.3  Surveyor Bias/Human Error 

One potential problem with this study, as with any research using GLO survey records, is 

the inevitability of human error and bias within the data due to observer objectivity.  As Eric 

Bourdo, Jr. states, “No data can be any better than the person who collected them” (Bourdo, 

1956).  Most observers were undoubtedly skilled in taxonomy, yet having 64 different surveyors 

for only 180 townships over a timespan of 18 years, discrepancies among tree descriptions, 

definitions, and classifications inevitably exist.  Surveying procedures were not standardized 

until 1855, 17 years after the most recent township surveyed herein, leaving much open to 

personal interpretation (Bourdo, 1956).  In this light, species data could only be grouped reliably 

into general terms, and as such, could only be analyzed in general terms.   

Inconsistencies may also be found in the surveyor’s choice of species to record on a 

designated section corner or line.  It has often been noted that trees may have been chosen solely 

because they were a suitable size for marking, leaving smaller, possibly, more abundant, tree 

species unaccounted for and thus skewing the data towards an over estimation of larger species 

(Bourdo, 1956).  It should be noted that this data also tends to suggest that, in addition to there 

being a bias towards larger species, there also exists a bias towards individuals located in drier or 

more easily accessed areas as has been pointed out with the low frequency of bald cypress and 

water tupelo and the high frequency of water hickory as bearing trees.  Common sense would 

suggest that surveyors would obviously have chosen the easier path when given the option, and 

the data validates this theory, thus putting into question the usefulness of such records in 

historical reconstruction.  When given the choice between marking a smaller species within the 

floodplain or walking slightly further or off the section line bearing for a drier area with a larger 

species, that the latter tends to have been common practice.  
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6.  CONCLUSION 

 

  As was expected, the alluvial floodplain environments of northern Mississippi were 

covered extensively with wetland ecosystems prior to European settlement, though it may not be 

initially glaring when viewing GLO survey data solely at its surface.  Wetland environments, and 

consequently the bearing trees associated with them, were often bypassed for a “more suitable” 

or more easily accessed witness tree.  This led to an underrepresentation of wetland species 

within the data when only bearing trees are taken into account.  However, descriptions along 

section lines, and specific notations of ponds, bogs, and wetland areas as they were crossed, 

accompanied with a scattered list of wetland species give a very clear indication of an historic 

wetland site.  This knowledge, coupled with modern datasets, could be a very useful tool for 

those looking to locate and restore degraded sites. 

Two data sets used in this study may even on their own be an accurate indicator of 

degraded wetland sites:  the FWS’s National Wetland Inventory and the USDA’s Soil Survey 

Geographic Database.  In the case of this study, 96% of the soil underlying bearing trees is 

considered to either have been or currently be subject to inundation to the point of becoming 

anaerobic in its upper levels.  Bald cypress and water tupelo were found in all cases to be on 

hydric soils.  Though soil composition is a byproduct of its surrounding environmental factors, it 

is an extremely slow and gradual process for those factors to change its composition.  When 

examining the NWI, it appears that soil composition has not caught up with the changing 

environment.  Despite 96% of the data being on hydric soil, NWI data indicates that only 57% of 

the data set is within a current wetland area or submerged beneath a reservoir.  That leaves 43% 

of the data set, 33% of water tupelo, and 40% of bald cypress bearing trees no longer in a true 
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wetland state.  The combination of these two data sets alone is sufficient in locating large tracts 

of land that could be used in possible mitigation efforts without the tedious efforts to reconstruct 

GLO survey data. 

A major theme of this thesis was the examination of human disturbances and their effects 

on wetlands historically.  Obvious disturbances are present such as roads, development, 

channelization, and the creation of reservoirs.  The most glaring anthropogenic process that 

appears to have had the most adverse effect upon wetland ecosystems is the clearing of land for 

agricultural process or farmland within a detrimental proximity of a wetland ecosystem.  

Roughly 42% of all bearing trees could be found within 70 meters of modern agriculture.  Bald 

cypress and water tupelo can be found within this buffer on 40% and 39% of occasions, 

respectively.   This comes as no surprise, but hopefully through the understanding of the 

interconnectedness of these land uses, we can formulate best practices for their coexistence. 

This technique is not restricted to wetlands but could also be used for other microhabitats 

that may have a unique species identifier or that would have been noted in the surveys taken in 

that area.  The usefulness of General Land Office surveys in scientific research is completely 

dependent upon the scope of the study and the expected result.  In this case, the study area was a 

string of kilometer wide swaths across a vast landscape.  To accurately interpolate any sort of 

composition from this would require a data resolution of more than a half mile.  A half mile 

resolution, however, may be beneficial in interpolating tree data over a large, contiguous patch of 

land with similar physiographic and topographic characteristics.  Even then, though, the biases 

within the data leave uncertainties regarding their accurate representation of forest composition 

of that time.  Beyond interpolation of data at a bearing tree level, there exist values within GLO 

data that lie not in the dataset’s accuracy as a whole but in the location of specific indicators of 



51 

 

historic ecosystems or cultural activity, and when a broader examination of the data is taken into 

account, as was with the wetland data here, locations of vital pockets of micro ecosystems can be 

detected.  And this may also be where these records have their greatest strength in the restoration 

of degraded or destroyed wetland environments.  By having a location on record for a past 

wetland environment, it will be easier to pin point areas that can be used in ecological restoration 

or recreation, a rising trend related to the increased demand for construction mitigation.   
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