SOILS REPORT ON THE EFFECTS OF 2007 WILDFIRES

ON THE OKEFENOKEE SWAMP AND VICINITY 1
The Okefenokee National Wildlife Refuge lies within the South Atlantic and East Gulf Coastal Plain. A small portion of it is found in northeastern Florida and the majority of its area is in southeast Georgia.  Several periods of oceanic 
formations started the beginning of the Okefenokee Swamp. Through many glaciers
 and with the climate started to become warmer, the environment humid, rainfall increased, and the ocean levels and ground water began to rise. Parent materials
 beneath the surface are a thick ban of limestone. Charles Lagoueyte, Soil Scientist with the Natural Resource Conservation Service conducted the most recent soil survey in the swamp indicated that locally there is a lime strata in close proximity to the soil surface that shows slightly to moderately alkaline soils. There are also certain areas where the swamp is extremely acid.  The thick clay bottom held water in the basin. Low depression areas remain wet year-round. It was at that point where near continuous open water when the Okefenokee Swamp began to form. As water began to increase within and around the swamp, soil physical and chemical processes began to change.  As peat accumulated from years of ponding, flooding and saturation, rising water table, the swamp grew wider and eventually covered higher areas between streams and ponds, leaving small islands within the swamp.  Soils even became more difficult to understand, because of the complexity of the change taken over many centuries 
(millennia). This is when the soil building processes were rapidly changing relative to geologic time and developing the Okefenokee Swamp as we know it today.

Today the swamp consists of a wide variety of soil types with varying differences in soil moisture regimes (very poorly to poorly drained), physical and chemical properties on depressional landscapes. They are characterized by large, shallow water swamps, lower flatwoods, and bogs. These areas, such as the Pink Hole Swamp are under water for long periods of time during the year. In most cases soil types that are in this category are considered to be wetlands as they have hydric soils, hydrophytic vegetation, and wetland hydrology (US Corps of Engineers, 1987). Many of the soils from the outer edge of the swamp and up to perimeter road are somewhat poorly drained to somewhat excessively drained and also contain different vegetative communities than the swamp. The seasonal mean water table is typically within one or two feet of the surface on the somewhat poorly drain soils and greater than 2 feet on the somewhat excessively drained soils.
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The soils in the swamp and swamp edge break include: Pantego, Kingsferry, Dasher and Pamlico with Dasher and Pamlico being the dominant soil series.  The Pamlico soils are very poorly drained, hydric soils and have 16 to 51 inches of organic materials over dominantly sandy sediments. The Dasher soil series comprise most of the swamp beyond the shallow bog area they are also very poorly drained hydric soils with organic materials extending to a depth greater than 51 inches. All of the soils in the swamp are found in swamp hardwood ecological communities, or scrub bog ecological communities.  Predominant vegetation include: ogeechee lime, cypress, black gum, red maple, pond pine in the overstory and fetterbush, sweet pepper bush, button bush, wax myrtle, little leaf cyrillas (ti ti), willow, gallberry and scattered areas of slash pine in the mid story.  Almost the entire area within the swamp and swamp edge break are considered wetlands, except for the internal islands of uplands or the relatively straight boundaries in some areas pass from wetland to upland. Only a foot or two elevation difference is enough to make this shift from wetlands to uplands in some areas.  In addition, in the uplands, there are also some isolated wetlands (cypress bays). 
The flatwoods soils include the Leon, Mandarin, Sapelo, Olustee, Mascotte, Allanton, and Lynn Haven.  These soils are ultisols and spodisols, and all contain spodic horizons.  They are the dominant soils between the perimeter road to the swamp edge (federal, state, industrial and private lands) and beyond the Perimeter road on private land.  Spodisols have an organic pan beneath the soil surface.  In some cases the organic pan can restrict root growth when they are dry and when they have elevated iron and aluminum concentrations.  These soils are easy to erode because of the fine to medium size sands and lack cohesion in the surface horizon. Water does not infiltrate fine sand rapidly
. Soil deposits from exposed or disturbed sites on low sloping terrain of only a few percent are noticeable and accumulate in ditchlines following rainfall.  Predominant vegetation include: Longleaf pine, slash pine, water oak, turkey oak, wax myrtle, saw palmetto, gallberry, willow, fetterbush, huckleberry, greenbriar, and several grass species of bluestems. 
The dominant soils located on the upper ridges within perimeter road to swamp break along Trail Ridge are the Cenetenary soil series and other similar soils.  The soil is well to somewhat
 excessively drain.  Permeability is moderately rapid following rainfall. The soils can erode following intense heavy rain over long period of time.  There is not a lot of overstory vegetation on these soils.  Vegetation on these soils includes longleaf pine, loblolly pine, blackjack oak, turkey oak and post oak.  

Thousands of acres on private lands within the Perimeter Road and Swamp Edge Break have been altered by roads, ditches, bedding, windrowing or activities associated with logging and previous old firelines.  These types of activities can impact soil productivity and the hydrology of an area. These activities have altered and/or destroyed the native vegetative communities.  Some of the bedded areas are restricting surface water movement and altering soil physical properties. Monitoring of all these activities and the fire is needed to determine the long term impacts on the soil resources.

Soils are a continuum by nature based largely on slight elevation, moisture and physical or chemical changes.  Just as bogs, swamps and flatwoods are not readily distinguishable from one to another concerning where one starts and the other stops; soils exhibit this same natural continuum.
  Abrupt changes are infrequent, but can occur due to past geologic or abrupt surface elevation change.  Cultural practices that disrupt and mix surface soils also add to the complexity and can cause soils to be altered in physical or chemical properties.  

As stated, sandy surface soils of the flatwoods are highly erosive on sloping terrain with slopes 2 percent or more. Soil erosion is generally not a threat in the burn area as the watershed is nearly flat, but there are localized areas with topography where erosion could be an issue.  In addition, depressional areas of swamps and bogs are scattered throughout the burn area.  Runoff will be slow and will be mainly directed into the depressions. Erosion and sedimentation, however, can result where runoff water flows through the natural drainage channels, from roads, ditchlines, firelines and other disturbed surfaces found in the burn area.

Several interim reports were made during the soil and hydrology surveys of the area for damage due to suppression, fire or existing conditions.    These reports are included as Appendices to refer to for more detail or specific issues addressed during the analysis (refer to Hydrology section).  Burn severity on soil effects was not assessed for acres burned high, moderate or low, but was addressed in general as the amount of litter, duff, humus and soil organic surface loss.

The fire affected much of the forest, shrub vegetation, and in some areas a large amount of organic soil materials were oxidized
 in the burn.  The trees in areas with burned organic soils have lots of extensive damage to their root systems.  These areas are subject to trees falling over at any time, unless they are living and send out new roots before they are blown or fall over.  In time the soil and vegetation will recover.  The Bay and flatwoods systems have evolved with drought and fire.  They tend to be fairly resilient as long as the hydrology of the watershed is not modified.  Wetland bay areas normally burn only under extremely dry conditions.  Intense fires in these areas are infrequent, and are a natural disturbance process of the ecosystem. Bay/Swamp have recovered in the past from these intense fire regimes, however the recovery is not abrupt. Some species that were common before the fire will not return immediately as they require certain moisture, light, nutrients, and/or other conditions.  Recovery becomes more complicated when associated with a wilderness.  Many acres on private lands have been modified and this may impact the hydrology on the swamp. Monitoring is critical to determine if future mitigation is needed in the next 3 years.

Most of the litter and duff layers were consumed by the fire, with some humus and soil surface organic matter remaining on potions of the burn area.  Localized areas within the fire burned hot and consumed litter duff and most of humus layers down 2 to 3 feet in many areas.  In time these soils have the basis to return to productive forest and wetland ecosystems.  There is no threat from the fire to the long-term soil productivity as the soil loss is expected to be well within the tolerable limits for the Southern Region.  There are some short-term productivity losses due to the rapid oxidation of organic materials on sandy soils.  Nitrogen is typically volatized at high rates when the fire temperatures exceed 650 degrees Celsius.  Under natural recovery, the types of plants and vegetation communities reestablished may shift due to changes in the soil exposed and loss of large amounts of the duff and humus layers.

Fireline construction during fire suppression required the use of heavy equipment to remove vegetation as well as the duff, humus, and organic soil surface layers down to mineral soil.  The soils within the area can be highly erosive when mineral soil is exposed on slopes. Sedimentation will become an issue in the areas where firelines intersect streams and drainages.  Rutting from heavy equipment and vehicles will also contribute to sedimentation by allowing water to be channeled in the ruts causing concentrated flow. Soil productivity within the firelines will be reduced due to the removal of soil surface layers. This may cause the vegetative recovery time to increase.  Areas where sopodic horizons are exposed from the removal of surface layers may also lengthen recovery time within that area.  The concreted organic layer will reduce infiltration, root penetration, and root expansion.  

The removal of debris from the site will also result in a loss of nutrients from the fireline. Placing the debris into the fireline will allow nutrients stored in the debris to be retained on site. The nutrients bound in the debris will play a key role in long term recovery of the site. However, due to the coarse size of most of the debris it may take years for the material to decompose. Chipping the debris will speed this process of micro and macro organisms breaking down the woody material making unavailable nutrients available to plants. Incorporating chips from the debris piles into the soil will aid in the vegetative recovery of the site. Leaving a thick layer of chips on the soil surface will decrease the rate of vegetative recovery for a period of time. 

Potato patching is a method of fire suppression used mainly by private landowners and industry. Potato patching involves plowing narrow plow lines through tree plantations. Some areas have plow lines between each row of trees and in other areas plow lines are dispersed throughout the stand. Within the plowed lines there are large amounts of loose soil and debris that has the potential to wash into streams and ditches during times of heavy rain fall. Potato patching within the Okefenokee Refuge boundary was very limited and rehabbed, therefore effects to the soil resource should be minimal.  Excessive potato patching occurred between the perimeter road and the swamp edge break. These areas may contribute to erosion and sedimentation into streams and drainage ditches leading into and out of the Okefenokee Swamp.  Soil and debris from potato patching may also continue to clog culverts and ditch lines preventing proper water flow around perimeter road.

There is an ongoing need to address suppression activity effects to soils and hydrology (see hydrology report).  The areas of primary suppression impact are within or adjacent to drainages and wetlands.  The extensive berm and debris will probably create hydrology and soil erosion issues if they are not broken in places or removed in drainage channels.  

The roads have been graded so many times resulting in widening beyond their original width, sometimes covering up culverts and ditchlines.  All of the system roads need to have berms removed to allow water to drain off the road doing intense rainfall periods.  It will also help to close certain sections of roads following reconstruction and packing of road with a compacter to allow road to harden.  There are also issues with the heavy use and damage to some culverts, ditches, etc. from the suppression activities that need to be addressed.

BAER measures are recommended only when excessive human, watershed, and/or environmental damages are eminent to the area from the fire itself.  In this instance, damage to the Okefenokee bay 
system is difficult to measure or substantiate. The tendency of the Okefenokee Swamp is to be resilient as long as the hydrology remains intact.

Based on my review and circumstances, the damage from the wildfire is minimal on the soil resource compared to the suppression activities. The potential for soil impacts can increase in the future due to extreme storm events and added mortality to vegetation from the drought resulting in erosion from intense rainfall periods.  Also the vegetative recovery rate can be slowed down by fire impacts, suppression actions, excess moisture, and loss of seed sources.

I do not recommend any BAER treatments or funding needs at this time relative to soils. There is a need for constant monitoring of the wildfire and its potential affects due to erosion and adequate drainage.  
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�Or what type of formations?


�Not sure this is glaciers I don’t think they came do this far? I think all of this formation revolves around the ocean.  But could relate to glacier melting raising water levels? (if this is your approach I think we should reword.  


�Is this really parent materials although we know limestone is there I thought that the coastal plains were formed from ocean deposits and only certain area had limestone influence


�May need to choose one of the two here centuries or millennia


�Why is this?


�Is it ok to use this drainage class? I have never heard of this drainage class.  


�May need to mention that the islands or the Okefenokee Swamp itself at one time were barrier islands. May need to be put in the first paragraph.   


�Is the right term for this?


�Just a thought maybe we can discuss- if fire is a natural part of an ecosystem is recovery the correct word.  If this is part of the life cycle of a swamp then where did the standard of what a swamp is or should look like come from. 


�Bay or  swamp ??





