Excerpts from Instructional Materials for SC MAPS Curriculum
Meandering Rivers and Oxbow Lakes


Coastal Plain rivers are often called lazy or meandering rivers because they wind their way to the ocean, forming curves and loops, called meanders, along the way.  Such behavior is favored by the low slope or gradient of the river and the easily eroded Coastal Plain deposits.  The rivers flow from side to side, wearing away the outside of the curves and depositing sediment on the inside, thereby forming bends in the channel creating a series of meander patterns on the landscape.  This process occurs because river currents flow faster on the outside of curves compared to the inside, just like race car drivers who must drive their cars faster around the outside of a track to keep up with the cars on the inside.  Material is eroded from the outside of curves, where the water is flowing faster, and deposited on point bars on the inside of curves downstream where the water is flowing slower.  Thus the curvature or bending of the channel creates a U-shaped feature whose curvature is continuously made more extreme through time.  Eventually, during high water, the river may swell and flood over the banks, cutting a new straight channel across the narrow neck of a meander and leaving behind a crescent-shaped abandoned meander containing a body of water called an oxbow lake.  The term oxbow refers to a curved wooden yoke or collar used to harness oxen.  Most Coastal Plain rivers meander extensively across their floodplains and have left behind a large number of oxbow lakes and old meander scars as evidence of their former channel locations.  
Figure 6-1: Formation of Oxbow Lakes
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Geologic Change Through Time in Floodplains


The geological process of stream meandering gradually widens the floodplain as new channels form and new meander bends cut deeply into the adjacent bluffs.  Most floodplains contain a large number of old oxbow lakes, some of which are located a considerable distance from the present-day river.  However, it is not necessarily true that the oxbow lakes farthest from the present day channel are the oldest.  The main river channel may have wandered back and forth across the entire floodplain many times in recent geologic history.  A better estimate of relative age is provided by measuring the amount of water still present in the lakes.  Many of the older oxbow lakes have partially filled in with sediments and are now grown over with trees.  Lakes with deeper open water are usually younger.  


An unrelated factor also influences the changing position of the main river channel through time.  Tectonic uplift in the eastern portion of South Carolina, along what is called the Cape Fear Arch, has caused the landscape surface of the entire state to tilt slightly towards the southwest.  Although this uplift is slow enough so that erosional processes are able to keep pace and maintain a relatively level land surface, there is still a slight tendency for rivers in South Carolina to slide to the west over time and preferentially erode their southwestern banks.  Partially in response to this effect, most major river floodplains in the state have developed a dominance of high bluffs on their southwestern sides and low flat floodplain deposits on their northeastern sides.


In geologic terms, river floodplains have developed their present day shape and size over millions of years.  The physical forces associated with meandering rivers depositing sediments and eroding bluffs on their way to the ocean are never-ending.  The large volume of flood water and suspended sediment in the larger rivers (although less now after the construction of major reservoirs upstream from the swamp) greatly enriches the soil in both organic matter and mineral nutrients through the deposition of large amounts of silt and clay.  Since the building of dams, less sediment has been supplied to the floodplains, which eventually may result in lower fertility levels for river bottomland soils.

Natural Resources, Land Use, and Environmental Concerns
Timber Resources


South Carolina's river floodplains continue to be an important source of cypress and hardwood timber once thought too difficult to harvest commercially.  Originally a highly labor-intensive activity, logging before the Civil War was restricted to small localized plots controlled by plantation owners.  After the Civil War, with the ending of slavery, agricultural patterns changed significantly in South Carolina and labor-intensive crops, such as rice, were no longer financially profitable.  Logging activity within the state declined precipitously.  Most of the land previously used for logging lay open.  Because of tax payment defaults, ownership of many tracts changed hands frequently.  Some tracts were sold at sheriff auctions, but even on the open market, land that was worth $20 an acre in 1825 was selling for $1 per acre in 1880.


In 1895, the Beidler family of Chicago began acquiring river floodplain tracts of land in South Carolina.  By 1910, a 15,000 acre tract had been consolidated along the Santee River basin under the name of the Santee River Cypress Lumber Company.  The acquisition dates are important, because much of South Carolina forest land was still covered in virgin timber in the 1880's and 90's.  During the next thirty years, as the lumber industry began heading southward from its mid-western roots, southern forests were nearly all clear-cut, leaving only small, scattered pockets of virgin timber in isolated areas.  With the development of modern harvesting equipment, lumbering has became an even more profitable industry in recent times.  


A growing environmental concern is that the harvesting of timber may be taking place at too fast a rate in some areas of the state, particularly in old growth stands.  Many feel that these remaining stands should serve as scientific reserves.  Only 13,000 acres of old growth riverbottom forests are left in South Carolina.  In Congaree Swamp National Monument, 11,000 acres are under the protection of the National Park Service and in Four Hole Swamp, 1,700 acres are protected by the Audubon Society.  Both tracts were acquired from the Beidler family for scientific as well as educational purposes.  

Habitat Diversity Based on Water Level


Most Coastal Plain rivers undergo periodic flooding, normally during the peak rainfall season from December through April.  The river banks cannot hold the additional flow and rising river water begins to enter low-lying channels, guts, and sloughs.  When water overflows into the bottomland, it is already laden with rich topsoil washed from the mountains and especially from the farmland upstream.  The flood leaves behind a record of its presence in the form of distinctive yellow, brown, and black mud deposits.  In some floodplains, such as the Congaree Swamp in the Santee River basin, major flooding episodes can occur eight to ten times a year.  As the waters recede, silt and mud settle out and are left behind making a very productive landscape for growing magnificent forests with their associated ecosystems.  Trees on the floodplain grow much larger than their Coastal Plain neighbors as a result of the frequent influx of rich topsoil.  The exact characteristics of the soil depend on the location of the land with respect to the river, as the type of sediment is dependent upon the velocity of the water that was carrying it.  Elevation differences of even a few inches can result in the formation of significantly different soils.  


Ever since Piedmont reservoirs were constructed upstream of the Coastal Plain floodplain swamps, engineers have tried to manage river flow to avoid extremely high or low water levels.  This management practice may pose a threat to plants and animals living in marginal habitats which depend on extremes of water level for their existence.  The type of vegetation found in each area of the swamp is primarily determined by how long and to what depth the landscape is flooded.  Floodplain areas closest to the active river channel are usually lower than the older, inactive areas and therefore are the first areas to become flooded and the last to dry out.  Just a few feet of elevation difference can produce dramatic changes in the plant and animal communities found on the floodplain.  For example, big trees thrive on slopes between sloughs and ridges.  The roots are allowed to dry out between floods, yet receive fresh nutrients each time there is a freshet.  Levees can occasionally stay high and dry while adjacent floodplain areas are completely under water.  Filled-in oxbow lakes are extremely wet and contain moisture-tolerant tree species such as the bald cypress and water tupelo.  On the higher bluffs alongside the floodplain, black and sweet gums, dispersed pines, and various oaks dominate the forest.  The highest bluffs overlooking the floodplain are comprised of pine and hardwood mixed forests.

Ecological Functions of Floodplain Swamps


Once considered only as a breeding ground for mosquitoes and snakes, the mighty Carolina wetlands are now considered to be one of the state's most precious natural resources.  Today, as in the past, the Carolina floodplain swamps provide an excellent recreational environment, a unique ecological function, and an abundant source for hardwood timber.  Wild boars, water moccasins, raccoons, bobcats, and barred owls are just a few of the wildlife inhabitants that depend on riverbottom forests for survival, creating a rich and diverse unique habitat area for both sportsmen and naturalists. 


In addition to wildlife habitat, the Carolina wetlands provide other important ecological functions, among which are flood control, ground water recharge, soil nutrient replenishment, and pollution filtration.  In seasons of heavy rainfall, approximately ten times a year, the swamps provide a wide flat area to accommodate water that spills over the banks of the rivers.  By slowing the water down, a greater percentage of floodwater is able to soak into the ground, raising the water table and depositing additional sediments.  Pollutants in the water tend to settle out and become trapped in the newly deposited sediment, and as a result, the water leaving a floodplain swamp is usually much cleaner than the water entering.  

River Floodplains as a Unique Natural Habitat


Swamp forests along rivers play a key role as wildlife corridors and are home to a diverse assemblage of plants and animals.  Waterfowl, migratory birds, reptiles, and amphibians thrive in these wetland environments.  Three hundred years ago, when European colonists were first arriving, South Carolina had over 20 million acres of pristine bottomland hardwood forest.  In 1995, only about 5 million acres remained.  Population growth and increased development around swamp areas generated a relentless pressure to replace the so called useless swamps with something of more immediate benefit to the society.  As a result, many swamp lands were drained and ditched, a process which removes the water, the lifeblood for a functioning ecosystem, and other lands were subjected to indiscriminate logging, which not only removes trees but also destroys surrounding soft soils and disturbs the balance of the environment.  A recent environmental concern is the alarming rate at which these swamplands have been deforested for timber and converted to agricultural or commercial developments.  Coupled with this concern is the possibility of contaminants entering these swampy floodplain areas through commercial waste disposal sites or polluted rivers.  Many of the remaining swamp lands are now protected by law and serve as a last refuge for many threatened and endangered species.

Brief Site Description of Congaree Swamp National Park
Tall Trees

The Congaree Swamp National Park is an undisturbed mature forested floodplain situated along the Congaree River about twenty miles downstream from Columbia.  In 1976, the National Monument came under the protection of the National Park System.  The 22,000 acre riverbottom floodplain park now ranks among the largest areas in the world known for its tall, broad-leafed forest.  Often called the "Redwoods of the East," the Congaree forest can boast of record size trees found nowhere else in the United States.  A tree's girth and the shape of its crown are considerations for achieving big tree status.  If height alone was the only factor to consider, Congaree Swamp would emerge as one of the most impressive forests of the world.  Trees growing in the Congaree floodplain attain astounding heights.  Species of trees that normally reach a height of 60-80 feet often measure in the 130-150 foot range in the Swamp.  Most of the 93 identified as "big trees" are deciduous hardwood species which require many years of growth to arrive at their tremendous size.  Currently, the swamp boasts six National Champion (representing four species) and 29 State Champion (representing 25 species) trees holding these titles with the American Forests Registry.  It is estimated that most of these trees are approaching 200 years of age and some could be as old as 600 years.  This swampy old growth riverbottom forest can boast of not only the largest concentration of big trees found in North America but also the tallest broad-leaf trees remaining in the world.  

State and National Champion Tree Selection


Congaree Swamp National Monument was surveyed for big trees in 1995, to determine the status of State and National champion trees after Hurricane Hugo blew through the area in 1989.  In the process, additional trees of record or near-record size were located and measured.  Furthermore, the ecological requirements of these big trees were assessed by a sampling process which divided the area into transects for plotting tree location, measuring dimensions of big trees, establishing soil type, determining type of topography, and identifying surrounding understory vegetation.  Transects totaling 277 miles (446 kilometers) of old-growth forests were surveyed.  Data were collected, the measurements were analyzed, and a list of qualifying trees was sent to the Big Tree Coordinator, Clemson University, and the National Register of Big Trees in Washington, D.C.  This program, although originally designed for identification of State and National champion trees, has since become a stimulus for promoting conservation and wise use of our forest resources.  


The American Forests organization keeps a register of champion trees.  The formula for the point scoring system, established by the American Forestry Association, combines the tree circumference measured in inches at a level of 4.5 feet above the ground, the total height measured in feet, and one-fourth of the crown spread measured in feet.  Only trees that are more that 9.5 feet in circumference, at least 12 feet tall, and possessing a well defined crown of foliage can be nominated as State or National Champions.  When a tree is nominated, the exact size and location must be verified by a forester or a botanist.  

Ecological Factors Affecting Tree Size


Trees growing in open fields tend to produce larger trunks with broader crowns than those growing in heavily forested areas.  With the canopy so dense in the Congaree River floodplain forest, trees must compete for sunlight.  The American Forests' point scoring system weighs tree diameter and crown size heavily.  When competition for sunlight is so intense, trees tend to grow taller, have smaller trunks, and have unshapely crowns.  On the other hand, trees growing in open fields with less competition tend to spread out, thereby growing larger trunks and broader crowns, but somewhat less height.  Many Congaree floodplain trees were not measured for big tree status, despite their height, due to trunk size or crown shape.


Topography, rich soil, abundant nutrient supply, and protection from past agricultural activities are the major factors contributing to the growth of big trees in the Congaree floodplain.  Most record trees are found growing in broad, low, flat areas or on the edge of sloughs.  Record trees thrive along the edges of sloughs and adjacent ridges because tree roots are not saturated with water but still have access to a continuous source of nutrients flushing the area.  Over millions of years the soil has become very rich and easily provides abundant nutrients for big tree growth.  Attempts have been made in the past to harvest the trees and clear-cut the land for agricultural purposes; however, the necessity of using hand labor, the tremendously dense canopy of vegetation, and the lack of a nearby market for timber products played a key role in limiting these practices.  

The Naming of the Swamp


The name "Congaree" refers to the Native American Nation who inhabited the Congaree River area until the Yemassee War of 1715.  It was during this time that most of the native inhabitants were killed, driven out, or sold as slaves on the West Indian market.  The remaining population moved out of the area or died of diseases introduced by the new settlers.  Even though the Native Americans disappeared, the name Congaree lives on in the river formed by the confluence of the Broad and Saluda and as the home of the champion trees thriving in the Congaree Swamp National Monument.  Prior to Columbia's becoming the capitol of South Carolina, the local region surrounding the river was known as the "Congarees."

Early History of Congaree Swamp

By 1740, most of the Native Americans had left the area, and the region lay open for European settlement.  The pioneers traveled mostly by river, this being the easiest means of transportation before a network of roads was established in the interior of the state.  Congaree Swamp saw large numbers of people pass through, but few settled in the local area.  Most settlers continued up the Congaree River until it became impassable because of the rock shoals at the Fall Line Zone in Columbia, where the Piedmont meets the Coastal Plain.


Prior to 1776, land was distributed to these settlers through a grant system by either the King of England or the Royal Governor of South Carolina.  After the Revolutionary War, the state assumed responsibility for granting tracts of land.  Those land grants were usually 100 to 500 acres, although a few reached several thousand acres.  The State Archives contains some pre-Revolutionary plats (land surveys) of the Congaree Swamp region, showing the approximate location of some of these land grants. Most were along the riverbank, where access was easiest, and were usually marked "impassable swamp" or "all cane swamp."  Just because land was granted to someone, laid out, and surveyed, didn't mean that it was used.  Often the land remained in its natural state, unclaimed and uninhabited.  "Re-grants" were common occurrences.  Many of the old plats indicate the uncertain ownership of adjacent land by remarks such as "vacant" or "owner not known."

Reclaiming of Swamp Land


By the time of the Revolutionary War, nearly all the Congaree Swamp area had been fully land granted.  Planters realized the great fertility of the alluvial Congaree bottomlands with its rich silt deposits, and a few small areas along the riverbank were cleared for Indian corn and indigo, which became an early money crop for South Carolina planters.  The British paid a handsome price for this source of blue dye.  It does not appear that Richland County exported much indigo, however, as most of it was grown in the Coastal Zone Region.  After the Revolutionary War, the British no longer wanted to trade with the newly independent country, and indigo declined very quickly in popularity.  Soon rice took the place of indigo as the state's money crop, but rice was never grown extensively in the Midlands or Upper Coastal Plain because it was less profitable than as a tidewater crop.  The two main crops in Richland County were Indian corn, and after 1790, cotton.  But neither did well in the poorly drained floodplain soils.


In certain instances, farmers were able to drain portions of the floodplain to create fertile fields.  Although crop yields were demonstrably greater in the reclaimed Congaree bottomland, most planters were reluctant to drain the swamps due to the considerable expense.  Construction of an elaborate system of dikes was required to protect the crops from periodic flooding.  In addition, slaves were forced to work in a disease-ridden environment, which limited their effectiveness.  Other pioneer activities in the Congaree area were raising cattle and building ferries to cross the river.  Cattle were allowed to range freely to feed on the lush vegetation in the swamp, and elevated cattle mounds were constructed to provide a refuge for the livestock during times of flood.  These mounds were simply piled up earth built by slave labor.  Two mounds still existing today are the Starling Mound, near the river, and Cooner's Mound, in the interior of the swamp, built around 1840.  Cooner's Mound measures 50 feet by 90 feet and is 6 feet high.


In 1786, General Isaac Huger established a ferry crossing over the Congaree River, and a ferry road was cut through the eastern edge of what is now known as the Beidler Tract, named for landowner, lumberman, and conservationist, Francis Beidler.  Although this ferry was abandoned some fifteen year later, bridge abutments remain for "Huger's Old Bridge" that was to cross the river.  It was marked on a 1910 plat of the eastern Beidler Tract.  In the 1840's, Daniel Zeigler operated a small ferry on the river near the center of the Beidler Tract.


As late as 1839, much of the land in the Beidler Tract was still unclaimed and unused.  In that year more than 4,000 acres of the 15,000 acre tract was re-granted to the James Adams family.  A plat of this re-grant shows no signs of cleared land or fields.  James Adams, Sr., evidently had plans to cultivate part of this tract, since his will of 1841 mentions the "hope his children will continue the dike construction he started."  His children never finished this project, as evidenced by the incomplete dike system existing today.  Another re-grant was a 370-acre tract on the river bank granted to Paul Spigner in 1839.  This plat does show two cleared areas, each about fifteen acres.  Corn or cotton was probably grown here, and the dike enclosure for one of these fields still exists.

The Lumber Industry in Congaree Swamp


The first major logging operations began in the Beidler Tract soon after 1895.  The Santee River Cypress Lumber Company began cutting cypress exclusively, and by 1915 nearly all the original cypress had been removed.  The cypress tree was girdled by ax, allowed to dry out, then cut and floated down the river to the sawmill.  This cutting took place along the waterways, sloughs, and ponds where cypress trees grew.  No roads were built to haul the logs out, none of the hardwood trees were cut, and most of the swamp was left undisturbed.  Fortunately, some magnificent cypress specimens escaped cutting and are still standing today.  Records from the Beidler's saw mill of 1910 indicate the average age of cypress being cut was between 500 and 700 years.  One tree stump had 1600 rings.  It wasn't until 1970 that the first commercial harvesting of at least thirty-five different species of hardwood trees began in the Beidler Tract.

Establishment of Congaree Swamp National Monument


In 1976, a portion of the Congaree floodplain was declared a national treasure when the United States Congress purchased the 15,000 acre tract.  At that time, Congaree Swamp National Monument became part of the National Park System.  Now much of the mature forested floodplain has been protected for future generations to enjoy.  The rationale for selecting the Congaree Swamplands for purchase was presented in the following statement:

"In order to preserve and protect for education, inspiration, and enjoyment of present and future generations, (the Congaree swamplands is) an outstanding example of a near virgin Southern Hardwood forest."


Our generation and generations to come can be grateful for those who saw more in the majestic Congaree forest than so many board-feet of lumber.  They saw a legacy of nature which, once destroyed, could never be replaced.  One of the first of these vision-minded men was Francis Beidler, a rare kind of lumberman and conservationist whose family owned most of the property which now comprises the Congaree Swamp National Monument.  Mr. Beidler, recognizing the pressures that mature forest areas were facing from exploitation even in the early 1900's, instructed his heirs that certain unique forests should be preserved as a vital national asset.  Another swampland in South Carolina that bears the name of this outstanding conservationist is the Audubon Society's Beidler Forest in Four Holes Swamp, Dorchester County.  It too is an area preserved for educational purposes.

Addendum: Congaree Swamp National Monument was re-classified as Congaree National Park in November 2003, becoming South Carolina’s first national park.
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