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Abstract: Historical surveys have proven important for assessing changes in forest com-
position and for providing insights into the influences of human activities on forest ecosys-
tems. We used GIS to compare past land-use/land-cover information from General Land 
Office (GLO) surveys taken in 1849/1851 with current forest composition to illustrate the 
extensive changes that have occurred in bottomland hardwood forest composition over the 
past 150 years in East Baton Rouge Parish (EBRP), Louisiana. Agricultural lands, hardwood 
wetlands, and urban lands increased in area at the expense of rangelands and swamplands. 
A comparison of forest composition between A.D. 1849/1851 and today illustrates that the 
bottomlands were once a cypress-tupelo gum association but are now an elm-ash-
sugarberry association. These changes are related to expanding urban conditions and 
encroaching human activities (e.g., levee construction) that substantially changed surface 
hydrological properties, especially the potential for flooding. Bottomland hardwood forests 
provide important services to low-lying urban areas mainly through storage of flood waters. 
Without conservation efforts, bottomland hardwood forests will experience continued 
human-mediated changes. [Key words: bottomland hardwood forests, GIS, General Land 
Office survey, land-use/land-cover, East Baton Rouge Parish, Louisiana.]

INTRODUCTION

Bottomland hardwood forests perform valuable functions by ensuring continued 
biomass production, supporting riparian food chains, providing habitat for fish and 
wildlife, erosion control, storage of flood waters, augmenting low streamflow rates, 
and recharging deep aquifers (Taylor et al., 1990). Further, bottomland hardwood 
forests act as buffers for low-elevation urban areas, absorbing and dissipating the 
physical energy of river systems. The strength of these attributes is influenced by the 
composition and species density in these forests. Anthropogenic factors in the 
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Mississippi Alluvial Valley (MAV), including levee construction and drainage 
projects, have significantly altered the effectiveness of these forested wetlands by 
decreasing the amount of water and alluvium entering bottomland hardwood for-
ests. This has made these forests more attractive for development and changed for-
est composition from flood-tolerant species to mesic species. In 1937, an estimated 
48,000 km2 (4.8 million ha) of bottomland hardwood forests existed in the lower 
Mississippi Alluvial Valley (MacDonald et al., 1979; Clark and Benforado, 1981), 
while only 28,000 km2 (2.8 million ha) remained in 1999 (King and Keeland, 
1999).

Changes in species composition are in keeping with dramatic alteration of the 
hydrologic and geomorphic settings imposed by levee construction activities. The 
levee improvements would have cut off the area’s water supply beginning in the 
1930s. High rates of sedimentation or drainage, as is the case here, may foster the 
replacement of common bottomland hardwood species, such as baldcypress 
(Taxodium distichum L. Rich.) and tupelo (Nyssa aquatica L.), with other species 
(Battaglia et al., 1999). Baldcypress will not dominate a site indefinitely because 
primary baldcypress habitats are temporary features in alluvial landscapes 
(Shankman and Kortright, 1994). Oxbow lakes and swamps progressively fill with 
sediment and organic matter, which increases land surface elevation and causes 
drier conditions (Shankman and Drake, 1990; Shankman and Kortright, 1994), 
facilitating more shade-tolerant and less flood-tolerant species to invade, eventually 
replacing baldcypress (Shankman, 1991; Shankman and Kortright, 1994). Cypress-
dominated swamp is then converted to hardwood wetlands dominated by more 
mesic species.

Significant changes in species composition are also occurring through the intro-
duction of invasive species, namely Chinese tallow (Sapium sebiferum L.). Chinese 
tallow is problematic because it is an aggressive invader into bottomland sites, often 
out-competing and replacing native hardwoods. Chinese tallow is a successful 
invader because of its high reproductivity (Draper, 1982; Burns and Miller, 2004), 
fast growth rate (Hall, 1993; Burns and Miller, 2004), and broad ecological toler-
ances (Draper, 1982; Burns and Miller, 2004). The species was first introduced into 
the study area after 1957, when suburban development in the area began (Liu et al., 
1995).

Documenting changes that have taken place in this ecosystem over a long period 
will help evaluate the impact of human alteration over the landscape. This will give 
further indication as to the ability of this area to continue in flood water storage, 
which is a crucial problem with the projected increase in hurricane activity. The pri-
mary objective of this study was to document the changes in land-use/land-cover 
that have occurred in bottomland hardwood forests of southeastern East Baton 
Rouge Parish (EBRP), Louisiana, over the last 150 years by comparing historical 
GLO surveys taken in A.D. 1849/1851 with present-day satellite imagery and aerial 
photographs. To further document these changes, present-day bottomland hard-
wood forests were classified into ecological zone maps by processing ground sur-
vey and remote sensing data through a GIS and an ecological classification 
technique. This will provide further evidence on specific changes in forest compo-
sition. These maps can then be used to determine the current extent of the 
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bottomland hardwood ecosystem, determine forest health and composition, and 
inventory forest resources without necessitating extensive field surveys.

METHOD

Study Area

The study area is located in southeastern East Baton Rouge Parrish, in the Bayou 
Fountain Basin, and covers an area of ca. 30.7 km2 (3070 ha; Fig. 1). The study area 
is diverse in land-use/land-cover and is experiencing steady urban growth. Soils in 
the area are of the Sharkey-Mhoon-Crevasse association, characterized as clay, 
loam, and sandy soils of the Mississippi River floodplain which is subject to over-
flow with variable drainage (USDA, 1968). Summer temperatures average between 
24.5–28.1°C (76–83°F) with July being the warmest month. Winter temperatures 
average between 7.6–15.9°C (46–61°F) with January being the coolest month 
(NOAA, 2005). Average annual rainfall is 144.6 cm (56.9 in.; NOAA, 2005) with 
July being the wettest month (17 cm) and October being the driest month (8.9 cm). 
The average elevation of the study area is 3.05 m (10 ft). Bayou Fountain Basin is 
currently subject to limited inundation by the Mississippi River from beneath the 
levees, precipitation within the basin, and backwater floods from the Amite River 

Fig. 1. 1998 Landsat-5 TM image of the study area and study sites overlaid with major roads and 
bayous. Source: Image courtesy of the Department of Environmental Quality, Baton Rouge, LA.
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(Coxe, 1991, 1992). Flood season in the Bayou Fountain Basin usually runs from 
December through April (Muller et al., 1990; Coxe, 1992).

Data

In the eastern and southeastern United States, quantitative reconstructions of 
pre- and early-settlement forest composition are at present largely dependent upon 
evaluations of witness-tree data available through the GLO surveys (Rankin and 
Davis, 1971; Delcourt and Delcourt, 1974, 1977; Delcourt, 1976). These surveys 
have proven vital for assessing changes in forest composition over time and provid-
ing insights on the influences of human activities on forest ecosystems. GLO sur-
veys represent a definitive sample of the vegetation, so they are usable for 
quantitative and qualitative analyses (Bourdo, 1956). Considerable variation exists 
in the amount of detail that these plats show, but many investigators have found that 
township plats are useful as a base for vegetation maps (Bourdo, 1956). Many inves-
tigators that have used GLO surveys found that survey records usually yielded an 
unbiased sample of the vegetative composition (Delcourt and Delcourt, 1974).

Surveyors were instructed to plot all approved private land grants within a town-
ship before plotting vacant public lands (Poret, 1972). Each corner of a township 
was marked with a wooden post or rock monument and further located by blazing 
nearby trees that were designated as witness trees (Bourdo, 1956). Surveyors were 
required to hew, or peel, the bark away in order to inscribe the tree, which led to 
the preference of tree species with light colored bark that did not require peeling, 
tree species with loose bark and large, symmetrical trunks, long-lived trees, and 
uncommon species that would be easy to relocate (Bourdo, 1956). The corner was 
typically described by using four witness trees, one in each of the four quadrants 
surrounding the corner. The witness trees were to be sound and thrifty trees that 
were long lived and within 300 links (198 ft or 60 m) of the corner they were 
describing (Habeck, 1994). The survey notes included the species, diameter, dis-
tance, and direction from the corner for each witness tree, plus comments on soils, 
vegetation, and a sketch map of each township surveyed. The surveyor was 
required to note vegetation found along lines between section corners (Stearns, 
1974). Every major change in land cover was to be recorded and the distance in 
chainage given (Bourdo, 1956). After 1830, surveyors were instructed to map prai-
ries and swamps using separate symbols on the plat (Galatowitsch, 1990).

Our study area was surveyed by deputy surveyor J.C. Taylor in 1849/1851. Even 
though the survey was not completed until the middle of the nineteenth century, we 
are confident that these field notes reveal the nature of the original vegetation 
because the study sites were not occupied at the time of the original forest survey. 
Taylor proved himself to be an unbiased surveyor by the species that he selected as 
witness trees. He chose species that are usually understory trees, such as persim-
mon (Diospyros virginiana L.) and rusty blackhaw (Viburnum rufidulum Raf.), which 
would have been difficult to inscribe because of their small size. He also used two 
honey locust (Gleditsia triacanthos L.) trees as witness trees, which would also have 
been difficult to inscribe due to the tree’s thorny bark.
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To reconstruct the land-use/land-cover pattern of 150 years ago, we used the 
GLO survey taken by Taylor in 1849/1851. In studies that used GLO surveys for for-
est reconstructions in the northern and western United States and Canada, witness 
trees or remaining stumps were often relocated. This approach was not possible in 
southeastern Louisiana because witness trees have decayed beyond recognition 
(Delcourt and Delcourt, 1974) so that reconstructions must proceed without locat-
ing the original trees.

We used a Landsat-5 Thematic Mapper (TM) scene taken 20 April 1998 to create 
the present-day land-cover image. The Landsat TM image was subset so that only 
bands 4 (near infrared), 5 (mid-infrared), and 3 (red) were retained and covered the 
same area as the plat map (Fig. 1). This resulted in an image size of 1322 by 1546 
pixels with a pixel resolution of 30 m. We also used a 1998 digital orthophoto quar-
ter quadrangle (DOQQ) map that aided in the supervised classification of the 
Landsat image.

Land-Use/Land-Cover Classes

We used the USGS land-use/land-cover classification scheme (Anderson et al., 
1976; Lillesand and Kiefer, 2000) as the base for our classification, including urban, 
swamp, forested wetlands, water, barren, and rangeland. Taylor’s survey notes were 
used to classify the historic map. The swamp and forested wetlands portions of the 
1998 Landsat image were further classified into more detailed ecological zones 
using the Clark and Benforado (1981) method to document changes in forest com-
position. This classification scheme is based on hydrologic, vegetative, and pedal-
ogic zones developed by the Society of American Foresters and consists of six 
zones: Zone 1: open water; Zone 2: swamp; Zone 3: lower hardwood wetlands; 
Zone 4: medium hardwood wetlands; Zone 5: higher hardwood wetlands; and, 
Zone 6: transition to uplands. In conjunction with the USGS classes of urban, agri-
culture, barren land, water, and rangeland, Zone 2 representing swamp and Zones 
3–5 were combined into a general hardwood wetlands zone and were used for the 
advanced land cover map.

Creation of 1849/1851 and 1998 Land-Use/Land-Cover Maps

The GLO survey plat map and field notes from 1849/1851 were used to deter-
mine land use patterns, analyze vegetation patterns, and create a land-use image. 
For the change detection image, both the 1849/1851 plat image and the 1998 TM 
image were registered into the same UTM projection, using the geometric correc-
tion tool in the ERDAS/IMAGINE software. We then used the GLO survey notes and 
the Area of Interest (AOI) tool to draw polygons on the 1849/1851 plat map to illus-
trate Taylor’s land-cover classes. Based on Taylor’s descriptions of land-cover, this 
resulted in four land-use/land-cover classes in the study area: agricultural land, 
rangeland, swampland (which includes hydric species, such as baldcypess), and 
hardwood wetlands (which includes mesic species, such as ash; Fig. 2).

A combination of computer- and user-driven classification techniques were 
used, along with field surveys and photo interpretations, to create a land-cover 
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image for 1998 (Fig. 3). Using the 1998 DOQQ, training fields were selected from 
the 1998 Landsat image and a supervised classification was performed using the 
maximum likelihood decision rule. The resulting image was recoded so that the 
image only contained the classes of agriculture, rangeland, swamp, hardwood wet-
lands, urban, water, and barren land. We then performed a neighborhood analysis 
using the majority filter on the image. A second interactive recode was performed 
with the aid of the DOQQ to correct misclassified areas. Once the plat map image 
and the Landsat image were classified, a spatial cross tabulation was performed to 
determine the changes that occurred both in the amount and location of each land-
use/land-cover type over the past 150 years.

Field Surveys

We conducted ground surveys at four sites within the study area. The locations 
of the survey sites were chosen using an unsupervised classification of the Landsat 
imagery and the DOQQ. The classification resulted in four distinct areas with 
unique spectral signatures that were located south of Highland Road and north of 
Bayou Manchac in the Bayou Fountain Basin. These areas were surveyed in 
October and November of 2000 and February of 2001. Different species associa-
tions have different spectral signatures. Because we were interested in surveying 
every species association in the forest, we located areas that offered the most vari-
ety of spectral signatures. A global positioning system (GPS) was used to locate the 

Fig. 2. Land-use/land-cover classes in 1849/1851 study area.
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sites in the field. Every 15 m, a survey point was established on the transect line 
where the coordinates were recorded with the GPS and every tree was recorded by 
species in a 4.5 m radius of the point. The diameter at breast height of all trees was 
also recorded. We surveyed a total of 119 points. Transect lines varied in length 
from five survey points to 34 survey points, depending on natural and man-made 
barriers.

Using current survey data, we calculated importance values for each tree species 
to evaluate how dominant each was within the forest. Each value was calculated as 
the average of relative density (based on the number of individuals), relative fre-
quency (based on the presence of species), and relative dominance (based on basal 
area) for each species (Cottam and Curtis, 1956; Kent and Coker, 1995).

Spectral Classification of Bottomland Hardwood Forest Zones

Using the same supervised classification procedure, the 1998 Landsat image was 
reclassified into more detailed classes to assess the current forest composition and 
spatial distribution of the bottomland hardwood forest. The resulting image was cat-
egorized into the following zones: swamp, hardwood wetlands, urban, agriculture, 
barren land, water, and rangeland. A neighborhood analysis was next performed 
using the majority filter on the image. An interactive recode was performed with the 
aid of a DOQQ and present-day field survey notes to reclassify any misclassified 
areas.

Fig. 3. Land-use/land-cover classes in 1998 in study area.
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RESULTS

Past and Present Land-Use/Land-Cover

Comparison of the 1849/1851 plat map image (Fig. 2) with the 1998 Landsat 
image using the cross tabulation summary analysis revealed changes that occurred 
in land-use/land-cover patterns of southeastern EBRP (Table 1; Fig. 3). Table 1 offers 
a detailed account of which land-use/land-cover classes made gains over the past 
150 years and which suffered losses. Swamplands suffered the most significant 
losses as less than 0.05 km2 (5 ha) remained in 1998 (less than 1% of the study 
area), down from 17.16 km2 (1,716 ha, or ca. 56% of the study area) in 1849/1851. 
Rangelands suffered the second greatest loss, from 10.34 km2 (1,034 ha, or 34% of 
the study area) in 1849/1851 to only 4.8 km2 (480 ha, or 16%) by 1998. In contrast, 
hardwood wetlands increased significantly in area from 1.74 km2 (174 ha, or 6% of 
the study area) in 1849/1851 to 12.66 km2 (1,266 ha, or 41%) by 1998 (Figs. 4 and 
5). Water was not measured in the 1849/1851 survey. Urban and barren land 
classes did not exist at the time of the1849/1851 GLO survey.

Field Surveys

Taylor (1849, 1851) described the area south of Bayou Fountain as being a “low 
cypress and gum swamp, unfit for cultivation.” He mentioned that the southeastern 
part of the study area was subject to overflow during a large portion of the year and 
was a swampland, composed mainly of [bald] cypress, [tupelo] gum, and water oak 
(Quercus nigra L.). In addition, persimmon, hickory (Carya spp.), elm (Ulmus spp.), 
maple (Acer spp.), red haw (rusty blackhaw), sweet gum (Liquidambar styraciflua
L.), wild pecan (water hickory; Carya aquatica [Michx. f.] Nutt.), and ash (Fraxinus
spp.) were also present, according to Taylor. Along the north side of Bayou Foun-
tain, honey locust, hackberry (Celtis occidentalis L.), (tupelo) gum, hickory, and 
sycamore (Platanus occidentalis L.) were noted. The area north of Highland Road 

Table 1. Changes in Land Use/Land Cover Classes (Hectares) Between 1849/
1851 and 1998a

1998

1849/1851

Agriculture Swamp
Hardwood 
wetlands Rangeland Total 1998

Agriculture 1 299 38 >1 339 (11%)

Swamp 0 4 >1 0 5 (>1%)

Hardwood wetlands 41 1,001 71 153 1,266 (41%)

Rangeland 34 314 32 100 480 (16%)

Urban 65 64 19 732 880 (29%)

Barren land 1 21 10 2 34   (1%)

Water 3 13 3 46 65   (2%)

Total 1849/1851 145 (5%) 1,716 (56%) 174 (6%) 1,034 (34%) 3,069
aDate of Landsat image.
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Fig. 4. The study area in 1998 (Fig. 3) after the reclassification that produced finer details of the 
bottomland hardwood forest zones.

Fig. 5. Changes in location and extent of swamp within the study area between 1849/1851 and 
1998. Other colors not shown in this legend are part of the underlying Landsat image.
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was described as having honey locust, live oak (Quercus virginiana Mill.), and mag-
nolia (Magnolia spp.) growing around two large, deep cypress swamps.

In Taylor’s 1849/1851 survey, the most frequent species were baldcypress, ash, 
tupelo gum, hackberry (likely sugarberry), and sweet gum (Table 2). According to 
the 2000/2001 field surveys, the most frequent species were sugarberry, elm, water 
oak, and ash (Table 3). No tupelo gum trees were recorded during the 2000/2001 

Table 2. Bottomland Forest Composition 1849/1851
(Taylor, 1849/1851; DeWeese, 2001)

Species Frequency Density

Relative
frequency

(%)

Relative
density

(%)

Celtis laevigata 4 5 17c 9c

Fraxinus spp. 5 5 22 9

Liquidambar styraciflua 4 5 17 9

Nyssa aquatica 4 6 17 11

Quercus spp. 2 2 4 2

Quercus virginiana b b b b

Sapium sebiferum a a a a

Taxodium distichum 12 14 52 26

Ulmus spp. 1 1 4 2
aNone recorded. 
bTaylor did not differentiate between oak species, except for pin oak, in the 1849/1851 survey. 
cThe numbers presented in this table are the numbers given by Taylor for hackberry. 
dBecause Taylor did not record dbh, dominance, relative dominance, and importance values 
could not be calculated from the 1849/1851 survey.

Table 3. Present (2000/2001) Bottomland Forest Composition (DeWeese, 2001)

Species Frequency
Density

(stems/ha)
Dominance

(m2/ha)

Relative
frequency

(%)

Relative
density

(%)

Relative
dominance

(%)
Importance

value

Celtis laevigata 3 148 0.064 10.0 26 18 54.0

Fraxinus spp. 6 132 0.020 19.0 23 6 48.0

Liquidambar 
styraciflua 3 10 0.018 10.0 2 5 17.0

Nyssa aquatica a a a a a a a

Quercus nigra 6 77 0.052 19.0 13 15 47.0

Quercus virginiana 2 10 0.169 6.5 2 47 55.5

Sapium sebiferum 2 95 0.003 6.5 17 1 24.5

Taxodium 
distichum 3 14 0.007 10.0 2 2 14.0

Ulmus spp. 6 88 0.023 19.0 15 6 40.0
aNone recorded.
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surveys. These two surveys reveal that the forest composition has changed dramat-
ically in 150 years. For example, sugarberry, the most common species currently in 
the bottomland hardwood forest, has a relative frequency of 10%, a relative density 
of 26%, a relative dominance of 18%, and an importance value of 54. While Taylor 
did not record any sugarberry trees in his survey, it is very likely that the hackberry 
trees he did record were in fact sugarberry. In contrast, the most common tree spe-
cies found in the 1849/1851 survey was baldcypress, with a relative frequency of 
52% and a relative density of 26%. In 2000/2001, live oak had the highest basal 
area (0.169 m2/ha), importance value (55.5), and relative dominance (43%), but 
very low relative frequency (9%) and relative density (1%) indicating only a small 
number of large individuals (frequency = 2) in the study sites. The only tree species 
found in abundance in both surveys was ash, with composition values that have 
changed little in the past 150 years (Tables 2 and 3).

Spectral Classification of Bottomland Hardwood Forest Zones

Zones 3–5 represent hardwood wetlands after the reclassification using the Clark 
and Benforado (1981) method (Fig. 4). Zone 3 (lower hardwood wetlands) totaled 
522 ha, and included water hickory, ash, Chinese tallow, black willow, baldcypress, 
water oak, and elm. Zone 4 (medium hardwood wetlands) totaled 550 ha and 
included water oak, water hickory, honey locust, ash, sugarberry, elm, baldcypress, 
pecan, Chinese tallow, red maple, and hawthorn. Zone 5 (higher hardwood wet-
lands) totaled 195 ha and included elm, sugarberry, water oak, honey locust, hick-
ory, ash, live oak, sweet gum, red maple, deciduous holly, and dogwood (DeWeese, 
2001).

DISCUSSION

This study demonstrates the need to assess both natural and social forces that act 
synergistically to effect changes in land-use and land-cover. The study area today is 
located near an expanding urban area and is therefore subject to changes caused 
by increasing and encroaching human activities. The human influence can be seen 
particularly in changes in the land-cover classes. Agricultural land increased within 
the study area from 5% to 11% of the total land area, and urban lands from 0% to 
29% of the total area by 1998. Rangeland areas declined from 34% to 16% directly 
related to human expansion. Swamplands occupied roughly 56% of the study area 
in 1849/1851. By 1998, only >1% of the original swamplands remained, most hav-
ing been converted to drier hardwood wetlands (up from 6% to 41% by 1998), sug-
gesting a substantial change in hydrological properties within the last 150 years. 
This alteration was likely caused by indirect human influences over flood control. 
The increase in urban lands in southeastern EBRP can be attributed to certain socio-
economic factors, including a lack of land in the southeastern part of the parish and 
the prohibitive cost of flood insurance for many restricted income households.

In 1849/1851, the GLO survey indicated that baldcypress, ash, tupelo gum, 
hackberry, and sweet gum were the most common species. The 1998 survey 
recorded not a single tupelo gum and only a limited number of baldcypress. 
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Sugarberry was the most common species in the study area in 1998. The 1998 sur-
vey ultimately indicated a change in species composition towards bottomland 
hardwoods that prefer more mesic conditions.

These changes in species composition are in keeping with dramatic alteration of 
the hydrologic and geomorphic settings imposed by human activities. The levee 
improvements would have cut off the area’s water supply beginning in the 1930s. 
Increases in drainage and a halt in formation of new baldcypress habitat facilitated 
more shade-tolerant and less flood-tolerant species to establish and dominate 
former cypress-tupelo forest. The continual presence of young forest communities, 
such as the shade-intolerant baldcypress, depends on the development of new sur-
faces and on floods which allow establishment of even-aged stands of baldcypress 
(Shankman, 1993), which is no longer occurring in the study area. This explains 
why the cypress-dominated swamp was converted to a hardwood wetland domi-
nated by an elm-ash-sugarberry association. As the hydrogeomorphology of a site 
changes with maturity, floods decrease and shade-tolerant mesic species increase at 
the expense of shade-intolerant hydric species.

Channelization of Bayou Fountain upstream of our study area began shortly after 
the completion of our field surveys. Channelization can cause increased sedimen-
tation downstream through increased erosion and bank instability. This results in 
the blockage of downstream channels causing increased flooding of downstream 
floodplains and the formation of swamplands (Shankman and Smith, 2004). The 
formation of these swamplands can transform bottomlands so that they more 
closely resemble the conditions that existed before Euro-American settlement 
(Shankman and Smith, 2004). Within the study area a moderately sized (0.28 km2

or 28 ha) swampland created by humans exists. In the early 1700s, the Bluebonnet 
Swamp was a small bayou dominated by black willow. Ponding of the bayou began 
to occur due to increased German settlement, drainage projects, land clearing, and 
(possibly) beaver dam construction, eventually causing a swamp to develop (Liu et 
al., 1995). Baldcypress establishment increased as the swamp formed. Increasing 
forest clearance in the area in turn increased run off into the swamp, causing water 
levels to rise, which created conditions favorable for the establishment of tupelo. 
Eventually, oak, elm, ash, and sweetgum colonized upland areas around the swamp 
(Liu et al., 1995). In less than 300 years, Bluebonnet Swamp, originally a small 
bayou, was converted into a cypress-tupelo swamp, demonstrating how human fac-
tors can lead to the conversion of low-lying areas into swamplands over time. In the 
future, the area surrounding our study sites may return to swampland as did 
Bluebonnet Swamp.

Conversion to swampland will become more likely with the projected increase 
in Atlantic hurricanes in the coming decades (Holland and Webster, 2007). The 
Bayou Fountain Basin represents the last remaining undeveloped, low-lying area in 
East Baton Rouge Parrish. This area should be maintained for flood storage to ensure 
that densely populated portions of the parish remain dry and habitable. The lessons 
learned in Hurricane Katrina in 2005 should not be forgotten by low-lying urban 
areas. Increases in flood waters will likely devastate the populations of mesic spe-
cies that now dominate the area. It may be necessary in future to plant cypress and 



LAND-USE/LAND-COVER CHANGES IN LOUISIANA 357
tupelo gum trees in the basin to stabilize the area, create habitat, and prevent ero-
sion.

Assessing the spread of aggressive invaders (e.g., Chinese tallow) in the bottom-
land hardwood forests should be a primary focus of any management plan to ensure 
that the bottomland forests remain somewhat intact to continue providing the nec-
essary buffer zone needed in these environmentally sensitive areas. In addition, 
continued urban encroachment must be considered when devising strategies to 
conserve the bottomland hardwood forests of East Baton Rouge Parish. Land man-
agers must acknowledge that the fragmentation and loss of bottomland hardwood 
forests may be irreversible, although new conservation measures may help mitigate 
further adverse changes.

CONCLUSION

The use of GLO surveys provides a base for research designed to monitor 
changes in forest composition. Comparison of such a base with modern surveys will 
provide information on the extent of changes that have taken place over a certain 
time period. The most important finding of our research is the conversion of a 
swampland to a drier hardwood wetland in a short 150 years. Through surveys and 
remote sensing we were able to determine that our modern hardwood wetland is 
dominated by an elm-ash-sugarberry association. This type of association is indica-
tive of a drier hardwood wetland and not a swampland. This classification scheme 
should help municipal planners conserve and manage the sensitive wetland 
resources in the study area. Municipal planners and resource managers should find 
these tools useful for assessing the degree to which these bottomland hardwood for-
ests are changing. It is important to not only evaluate the bottomland hardwood for-
est itself, but also the areas surrounding it to see the pressures applied on the forest.
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