Stop 7 – Ecotone and Carnivorous Plants

An ecotone is a transition zone between two communities. At this stop notice the ecotone between the pond pine woodland and upland xeric sandhill. In southeastern N.C., a transition zone such as this provides excellent habitat for many unusual plants including carnivorous plants like Venus flytrap, pitcher plants, and sundews. These plants require plenty of sunlight as well as moisture, both of which are provided in the ecotone. The soils in this area are very low in nutrients, and carnivorous plants have developed the unique adaptation of trapping and digesting small insects to provide a supplemental nitrogen source.  

Venus flytrap (Dionaea muscipula) is known all over the world, but it grows naturally only in a 90-mile radius around Wilmington, N.C. on moist, sandy, acidic, and nutrient-poor soils. The leaf is modified into a hinged trap with trigger hairs.  When insects activate the hairs, the trap snaps shut.  Enzymes then digest the prey in three to five days, after which the trap gradually reopens.  Two common pitcher plants are present: the trumpet pitcher (Sarracenia flava), which is a tall yellow-green plant, and the purple pitcher (Sarracenia purpurea), which has a low growth habit with reddish/purple leaves. Pitcher plant leaves are modified into an erect tube lined with downward pointing hairs that allow insects to crawl in easily, but make an exit difficult.  Insects eventually drown and are digested in fluid in the pitcher. Sundews (Drosera spp.), which have multiple radiating reddish leaves, are named for the glistening sticky droplets on the leaf hairs that help trap small insects. 
Stop 8 – Summary of Plant Communities

This stop provides a panoramic look at a landscape that includes many of the various plant communities we have discussed along the trail. The topographically high area is the xeric sandhill community, the driest of all the communities. The highly permeable soil leads to the rapid infiltration of rainfall, which also leads to the removal (leaching) of nutrients and organics from the upper soil horizons. This is the major control on the types of species (longleaf pine, turkey oak, wiregrass) that are present. The canopy species, longleaf pine, is well developed on the high areas throughout this loop. And remember the turkey oak? Fire suppression in this area has allowed the oaks to develop a thicker than usual understory in this loop.

At this location and elsewhere on this loop, elevation changes lead to the landscape transitioning into a moist, relatively open ecotone. Conditions here are conducive to the growth of a thicker groundcover and unusual plants. The width of the ecotone is determined by how rapidly the elevation changes. It is broad at this location but becomes much narrower farther along the loop.

And finally, in the distance, is the pond pine woodland (pond pine canopy with evergreen understory).  The dense vegetation results from the presence of wetter and more organic-rich soils in the slightly lower topographic areas.

Definitions

Community – plants, animals, and microorganisms living and interacting in a given locality.

Ecosystem – community of organisms and the physical environment (soil, moisture, climate) in which they interact. 

Ecotone – transition zone between adjacent ecosystems that shares characteristics of both.

Xeric Sandhill – high, sandy soil with little nutrients that is dominated by longleaf pine, turkey oak, and groundcover of wiregrass, creeping blueberry, moss, and fungi.

Pond Pine Woodland – pond pine canopy with abundant shrubs (inkberry and titi) and seasonally wet soils.

Pocosin – a freshwater wetland ecosystem characterized by broadleaf evergreen shrubs (e.g., titi, bitter gallberry, fetterbush, sweet bay, and wax myrtle) with scattered low trees (primarily pond pine). 

Representative Plants from the Various Communities
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Welcome

Welcome to the Boiling Spring Lakes Preserve Nature Trail. This trail takes you through a small portion of the 5000+ acres making up the preserve. This land is owned by the State of North Carolina and managed by The Nature Conservancy (TNC). Brunswick County and the Boiling Spring Lakes area are nationally significant due to their numerous intact natural areas and species diversity. Brunswick County ranks highest in the state in rare plant species (112). Many of those occur right here in Boiling Spring Lakes, which is also home to over 400 vascular plant species. The species diversity results from the varied ecosystems that are present. As you walk along the trail you will encounter several different plant communities including xeric sandhill, pond pine woodland, pocosin, and the transition zones (ecotones) between them.  

Although the plants and plant communities are highlighted in this brochure, take time to note the birds and other wildlife, and their “signs” along the trail. Enjoy the trail but remember that collection of plants, animals, or any other material is prohibited. Please preserve this very critical habitat for all to experience and enjoy, and help insure that we save “Some Of the Last Great Places on Earth”. 

For further information contact the following TNC offices: 

The Nature Conservancy
     The Nature Conservancy

Wilmington, N.C.

                       Durham, N.C.

(910) 762-6277                                  (919) 403-8558


The mission of The Nature Conservancy is to preserve the plants, animals and natural communities that represent the diversity of life on Earth by protecting the lands and waters they need to survive.

_______________________________________________ 
Recognitions

Establishment of the Boiling Spring Lakes Preserve is a result of the combined efforts of the North Carolina Department of Agriculture & Consumer Services – Plant Conservation Program, The Nature Conservancy, the City of Boiling Spring Lakes, and North Carolina Natural Heritage Program. 

The nature trail was planned by the Wilmington office of The Nature Conservancy. The trail was constructed through the dedicated work of TNC interns and volunteers including Rhett Schools, “E” Moore, Chris Young, Jonathan Hartsell, Dallas Schools, Jeff Folks, and Randy Collins. Construction materials for the trail were donated by Builders FirstSource and by Brunswick Electric Membership Corporation. Dale and Roger Shew designed the interpretive brochure.
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Located in Brunswick County, North Carolina in the city of Boiling Spring Lakes just off Highway 87. The trail begins at the Community Center.

The Nature Trail is a joint effort of the following:
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Nature Trail

Although there are interesting sites all along the trail, several stops are described to highlight the variety of environments that are present in Boiling Spring Lakes. As you walk along the trail, note the subtle variations in topography. The topography is a result of relict dune and swale features as well as small drainage divides. These small changes in elevation lead to significant differences in moisture content and soil types, which in turn have led to the development of a variety of plant communities. These include xeric sandhill, pond pine woodland, and pocosin, as well as the transitional areas (ecotones) between them. Each of these provides habitat for different animal species. 

Stop 1 – Xeric Sandhill and Pond Pine Woodland

As you have been walking this short distance along the trail, you have probably noticed the very different plant communities located to the right and left of the trail. The high, dry, and low-nutrient sandy soils to the right support a xeric sandhill community, which is dominated by a longleaf pine canopy, an understory of turkey oak, and a groundcover of scattered wiregrass. This community is dependent upon regular fires that reduce invasive shrubs and dense grasses, allowing longleaf seedling germination. 

Contrast the xeric sandhill vegetation with the plant community to the left of the trail, which is a pond pine woodland. The most striking difference is the dense evergreen shrub layer. The species diversity and density are the result of elevation differences (topographic relief) between the two plant communities. Small changes in elevation lead to large differences in soil types, moisture content, and nutrient levels, leading to major differences in community characteristics. You will pass through several pond pine woodlands along the trail; additional information on some of the representative species is given at Stop 3.

Stop 2 – Longleaf Pine 

Longleaf Pines (the State Tree of North Carolina) once covered 90+ million acres from Virginia to Texas. Today, less than 3% of that acreage remains. However, some excellent examples of longleaf pine forests occur here in the Boiling Spring Lakes Preserve. 

The life cycle of the longleaf pine is different from other pines. For a longleaf to successfully germinate, it needs open ground with full sunlight. Such conditions occur when 

canopy trees are felled during storms or fires. After the seedling germinates, it remains in what is called the grass stage (resembling a clump of grass) for 3 to 5 years. Although the young tree does not appear to be growing much above ground, it is developing a deep root system to stabilize the tree and allow it to reach water and nutrients. The thick “grass” protects the bud from fire during this early part of the life cycle. Later there is a rapid vertical growth spurt (the candle or rocket stage), during which the apical bud reaches a height above the level of most fires. The 

bark also thickens to protect the young tree.  The longleaf continues to grow, reaching maturity at about 40 years with heights of 70 – 100’. Longleaf pines may live more than 300 years.

The longleaf pine was the basis of the naval stores  industry, crucial to ship construction and maintenance in the  era of wooden vessels. Resin was collected from the pines by notching them and allowing the sap to run out. Alternatively tar kilns were constructed, where pines were piled up, covered with soil and slowly burned to release the “tar”. Old tar kilns or “tarkle” pits may be found throughout Brunswick County. North Carolina was the world leader in the production of naval stores from the 18th through the 19th century, and Wilmington was the primary port for exporting naval stores.

Stop 3 – Pond Pine Woodland    

The pond pine woodland is a seasonally flooded or saturated site with nutrient-poor mineral soil overlain by an organic layer. It consists of a predominantly pond pine canopy, with fewer numbers of loblolly bay, sweet bay, and loblolly pine. A dense shrub layer of titi, fetterbush, inkberry, and sweet gallberry is typically intertwined with spiny vines like greenbrier. Cane may be present if regular fire has occurred.  The dense vegetation and fluctuating water table make the pond pine woodland susceptible to fire during drought.
Although not readily apparent along the nature trail, pond pine woodland frequently grades into a community type known as pocosin (pŭ KŌS n). Pocosins, occurring throughout the Boiling Spring Lakes Preserve, are freshwater wetland ecosystems found on very poorly drained, organic (peaty) soils.  They consist of many of the same shrub species as in the pond pine woodland, forming a dense, nearly impenetrable thicket. However the tree species making up the canopy are more scattered and less diverse than in the pond pine woodland.

Stop 4 – Pleea  and Sand Myrtle (Uncommon Plants)

Rush featherling (Pleea tenuifolia) occurs in the low-lying artificial scrapes at this stop. The species is infrequent to rare in moist, sandy areas of several N.C. coastal plain counties. The only other known occurrences are in Alabama and Florida. Pleea is a fall blooming perennial with flowers on a 1-2 foot stem. 

Sand myrtle is present in the drier sandy areas of the trail. Sand myrtle is a low-growing but erect evergreen with small leaves and blooms in the spring.  A low-growing, prostrate form of this plant occurs locally in the piedmont and mountains.

Both of these species are adapted to frequent fire, seasonal high water tables, and very low soil nutrients found in the relict dune systems of Boiling Spring Lakes.

Stop 5 – Prescribed Burns

Numerous plant and animal species, in addition to pond pine and longleaf pine, are dependent on fire for their reproduction, growth, and survival. Historically, natural fires from lightning (averaging every 3–5 years) would maintain the longleaf and pond pine ecosystems. Fires set by Native Americans and early settlers also helped keep the forest floor open, allowing seedlings to germinate. The periodic removal of dense grasses and invasive shrubs allowed for the development of a diverse groundcover including numerous carnivorous plants.

Because fire is such an important feature in the natural landscape, The Nature Conservancy uses prescribed burns (controlled application of fire to the land) to manage and restore its preserves to their natural state. The burns also reduce the threat of catastrophic wildfires by reducing  

surface fuel loads. Prescribed burns require rigorous planning (a prescription is written that considers weather, fuel types and amounts, topography, and cultural structures) to make sure that conditions are acceptable for conducting a burn.

The area around you at this stop was burned in winter, 2003.   Note the char on the trees. However the longleafs are healthy, as are most of the pond pines. The longleaf pine is specially adapted to fire, depending on it to expose bare mineral soil to full sunlight, so that the seeds may successfully germinate. Similarly, pond pine has developed several “strategies” to resist and even utilize fire to its benefit. Following fire, the tree recovers by sending out green shoots along the charred trunk (epicormic growth – an identifying characteristic of pond pines). In addition, the compact cones of the pond pine release their seeds only after exposure to heat from fires.

Hardwoods, shrubs, and other pines (loblolly and slash) are less “fire-resistant” and are often killed or knocked back by these same fires. Although some of the shrubs are again sprouting, the abundant dead wood illustrates that the fire effectively reduced the fuel load and reduced the competing invasive shrubs. Periodic burns will be required to maintain this healthy community.

Stop 6 – Endangered and Threatened Species

Throughout the Boiling Spring Lakes Preserve the plant communities that have been described here, harbor numerous rare to endangered species. Two of the endangered species include the red cockaded woodpecker (RCW) and a perennial herb, rough-leaf loosestrife. There are also threatened species  (savanna indigo-bush and yellow fringeless orchid) and a species of special concern, the Venus flytrap. These designations have been developed by federal and/or state governments to help preserve the species and also the habitats upon which they rely.

An example of species reliance on habitat is exhibited by the RCW. It excavates nests only in live, mature, longleaf pines. Excavation is an arduous task; therefore the bird usually seeks out those trees with red heartwood rot, a fungal infection that softens the wood. Even with this aid, the excavation may still take 1-3 years. The RCW also pecks holes in the tree to allow resin (just like the naval stores) to ooze down the tree to minimize predation, particularly by tree-climbing snakes. The longleaf pines you see here are not yet mature, but in the next decade may serve as potential cavity trees for the RCW.

As the longleaf pine habitat has been destroyed, the numbers of RCWs have plummeted. The result is the listing of the red cockaded woodpecker as an endangered species. Ultimately the fate of the species hinges on the health of the few remaining longleaf pine forests upon which it is so dependent.  
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