BURDEN HILL FOREST: A RELICT NEW
JERSEY OUTER COASTAL PLAIN WOODLAND

JOSEPH ARSENAULT® AND TED GORDON?

1961 Clark Avenue, Franklinville, NJ 08322
’Pine Barren Inventories, 33 Burrs Mill Road, Southampton, NJ 08088

Abstract. The name, position and forest alliance provide descriptions for a once common and widespread, yet
misunderstood forest on New Jersey Outer Coastal Plain are described. A rationale based on geology, landscape
formation and cultural influences provide data that differentiates this forest from other Southern New Jersey forests.
The case classifies this forest as a non-Pine Barren outer coastal plain oak dominant association.

The Burden Hill Forest is the 14,000-acre woodland that persists in southeastern Salem County
(Gordon and Arsenault, 2015). This forest has attracted recent attention as land preservation
organizations® dedicate forest land for public use and preservation in a region were access was
once limited by large private land holdings. The Burden Hill Forest stands in stark contrast to
the surrounding panoramic Salem and Cumberland counties farmland. In this forest, woodlands
cover gentle, rolling hills spared the effects of the plow. This contiguous forest covers the
landscape south of the village of Alloway (Figure 1).
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Figuré 1: Burden Hill Forest (green‘ ‘sirgriat;l‘ké, red dot on inset), USGS, 1999'

The forest occupies acreage within Alloways, Lower Alloways Creek, Quinton, and Stow Creek
townships. The forest populates land between Camp Roosevelt (NE), Stow Creek (SW),
Quinton (W) and Cohansey (E). The forest spans four US Geological Service quadrangles

! Natural Lands Trust, Inc., Media Pennsylvania; New Jersey Conservation Foundation, Far Hill, NJ; New Jersey
Division of Fish and Wildlife



(Alloway, Canton, Salem and Shiloh, NJ), occupying the ridges, slopes and terraces surrounding
the cuesta® mount called Burden Hill®. Burden Hill identifies a landmark and primary survey
benchmark located near the woodlands center. This point provides the place name applied to this
Coastal Plain forest.
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Figure 2: West to East, Quinton to Cohansey Topographic Cross section (Map-Tech, 1999)

The Burden Hill Landscape

Terrain

The Burden Hill landscape forms the southwestern terminus of New Jersey’s Outer Coastal
Plain. The abrupt ending to the Miocene Cohansey Formation creates relatively steep slopes
(Figure 2). The region east of the forest is a wide plain on Bridgeton gravel. The landscape west
of Burden Hill is rolling Inner Coastal Plain lowland formed on Cretaceous and Paleocene
glauconitic clay formations. In the Burden Hill region, deeply incised river valleys cut through
the Bridgeton Gravel and intersect the underlying Cohansey Formation. The expose Cohansey
quartz sand is covered and mixed with locally derived silts from the overlying Bridgeton gravel.
Superimposed on this plain is a thin windblown drift of Late Pleistocene loess derived from the
silt of the Cape May terraces south and west of the forest. Newell et al (2000) define this
southwestern Salem County region as the Coastal Plain Southern Uplands.

Climatically, the Burden Hill region is typical in the Eastern Deciduous Forest for precipitation
to exceed evaporation (Whittaker, 1975). Groundwater infiltrates as a portion of the yearly
rainwater, which averages approximately 47 inches (State Climatologist, 2024). Excess
groundwater discharges in the form of hillside seeps and springs that weep from the region’s
higher terraces. These form the headwaters for four upper Delaware Bay drainages: Alloway
Creek, Canton Drain, Lower Alloways Creek, and Stow Creek. Springs and seeps follow steep
terrain to form the dendridic drainage pattern throughout the forest. The surface waters are
mildly acidic (5.9-6.7 pH; Storet Stream Data; Alloway Creek drainage, Deep Run at Telegraph
Road) and not excessively tannin stained. Most streams are confined within incised banks. They

% Cuesta is a Spanish term for a steep sided hill with gradual back slope created by differential surface erosion; also
called a homoclinal ridge.
¥ Formerly Borden’s Hill (Beers, 1872)



are clear, cold and retain a gravel riffle and pool stream bed structure. There are no large
contiguous agricultural uses within the forest, and the water quality reflects this. The surface
water is are free of significant agricultural or other human inputs. Water impacts are primarily at
road crossing from storm water runoff, and regionally by septic inputs from human waste. The
NJ DEP rated the region’s water quality as moderately impacted (low pH) FW2-NT/SE1 (NJ
DEP, 2013).

Gentle slopes predominate within the forest. This accounts for the region’s general landscape
aspect. The southwestern facing slope provides extensive southern and western slopes ranging
from highest ridges between 100 and 140’ above mean seas level. Lower terraces exist south
and west that are at or near 25’ mean sea level. It is on the ~115” elevation change over a 6 mile
distance between the villages of Quinton and Cohansey that creates the rolling terrain upon
which the forest grows today. Most gradients are between 1-5% (Map Tech, 1999). Steeper
slopes up to 12% occur on short gradients between stream corridors and adjacent upland ridges.
The gentle yet continuous east to west slope creates deeply incised streams that do not possess
expansive flood plains or broad areas of seasonally saturated wetlands. Broad flat lowlands
dominated by conifers do not exist on this southwestern Salem County landscape, whereas
isolated intermittent ponds and wet depressions or bays are frequent throughout the forest.

Geology

The Burden Hill landscape is etched in the unconsolidated Coastal Plain sediments. This
includes Tertiary Cohansey and Kirkwood sand deposits, the Pliocene and Pleistocene surface
gravel deposits and the region’s position on New Jersey’s southern edge of the Outer Coastal
Plain.
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: Ba (left) and Simplified Surface Geolog (right) of the Burde Hill Foret (black utin). Bt—idgeon;
CM-Cape May (Units 1, 2); UG-Upper Gravel Deposits (Pennsauken); UST-Upper Stream Deposits-
alluvium/colluvium; WCP-Weathered Coastal Plain Deposits-colluvium/Aeolian (NJ DEP Digital Data)
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The Cohansey Formation has its southwestern exposure at Burden Hill. The Cohansey formation
at this western extreme is characterized as a finer textured quartz sand. The exposure does not



contain the coarse texture that is predominant northeast of the Mullica River. Rhodehamel
(1979) found the Cohansey deposit in southwestern New Jersey was thinner. Pre-Bridgeton
Formation depositional erosion is cited as the reason for the thinner Cohansey strata (Owens and
Minard, 1975). The Cohansey formation transitions west into the Kirkwood Formation. This
finer textured micaceous sand unit underlies the Cohansey and extends west beyond Quinton.
Superimposed upon the Kirkwood and Cohansey sands are Pleistocene gravel caps and eroded
colluviums on terraces from the middle to late glacial epochs. Bridgeton and Pennsauken
Gravels occupy the highest ridges. Both gravel deposits include weathered feldspars, mica and
quartz sand as well as a distinct group of heavy minerals. Lower slopes are Quaternary
colluviums that eroded from gravels on higher elevations.

Figure 4: Detailed Surface Geology and Iandsca components (Newell et al, 1998 left; Citros.org LIDAR digital elevation
model right): Qecm1, Qem2, Qem3-Cape May units 1, 2, 3; Qtcau- colluvium and alluvium undivided; Qcal, Qca2, Qca3-
colluvium and alluvium units 1, 2, 3 ; Tkw-Kirkwood exposed; Thr-Bridgeton Formation exposed; Tch-Cohansey exposed

Pleistocene Landscape Development

Burden Hill is 65 miles south of the late Pleistocene Wisconsin glacier’s maximum advance. The
distance, however, did not spare the region from the rigors of an arctic climate. The area
experienced extensive permafrost and peri-glacial freeze/thaw effects (Demitroff, 2007) that are
visible throughout southern New Jersey. Xeric polar conditions prevailed most recently at the
Late Glacial Maximum (LGM). Periods of extreme catabolic winds created a windblown
landscape throughout southern New Jersey.

Burden Hill forest’s fine textured soils exposed to the effects of southern and western solar
energy created a differential solifluction erosion pattern weathering into classic mesa formations
(Newell et al, 2000). Strong LGM WNW — NW winds (Markewich et al, 2009) sculpted the
eroding gravels producing sediment for colluvium and alluvium. This process created the stream
terrace deposits in the Alloway Creek Watershed and reworked the base geological units in the
southern Stow Creek Watershed. The southern edge of the forest occupies the eastern edge of an
extensive Pleistocene windblown landscape of NW to SE oriented yardang/paha* like features.
Peri-glacial depressions exist throughout the forest. Depressions are created in two distinct

* Paha is a native Dakota term for long wind etched ridges, many times in gravels of the Western US; Yardang is a
wind eroded hard stone exposed by erosion of softer sediments.



ways: intersection of saturated paha ridge swales and bay basin formation. They are both on silt
and clay substrates in the northern and western edges of the forest. Lacking in the forest are
extensive cripples, braided channels, blue holes or other Pleistocene landscape signatures typical
for unconsolidated Cohansey sand landscapes north and east of the Bridgeton Formation.

Burden Hill Soils

The fine textured quartz and micaceous geology has weathered into a variety of soil types that
are common on Salem County’s Outer Coastal Plain. The Salem County Soil Survey (1969) and
the more recent modified nomenclature (NRGS, 2013) cites a variety of soils created from fine
sand and sandy loam deposits. The exposed Cohansey sand south of Route 49 has weathered
into an unusual catena with Evesboro and Galestown sand on the highest uplands. Evesboro is
the classic windblown Quartzipsamment created from eroded in situ sandy base geology. The
finer textured Cohansey in southwestern Salem County has formed a finer textured Evesboro soil
more reminiscent of the formerly named Lakeland sand soil. The majority of Evesboro exists as
late Pleistocene windblown sand sheets and paha cover sands. Well formed Evesboro dominated
the windblown landscape in the southern forest.

Galestown sand is a Psammentic Hapludults and represents an underlying regionally sourced
aeolian deposit from an earlier Pleistocene era. This soil is widespread east of the Paleo-
Delaware River, and in the southern Burden Hill forest. It occurs infrequently scattered mid
slope north of Route 49. Lower slopes below either Evesboro or Galestown soils support
Downer loamy sand (Typic Hapludult). Downer is a mid catena upland soil created from eroded
sands from higher elevations.

Hydric soils occupy the lowest terrace adjacent to seeps, depressions, and stream corridors.
Berryland sand (Typic Hapludult) and Manahawkin muck (Terric Medisaprist) occupy the
regions lowest positions, wherever the overlying geology has eroded to expose the underlying
Cohansey sand. Berryland is coarse sand and Manahawkin is muck. Both well represented in
the southern Burden Hill forest. Both are histic soils that occupy the lowest stream valleys of the
Stow Creek watershed. Berryland has a histic epipedon, and is the coarsest hydric soil in the
forest. It occupies wet depression formed on Bridgeton gravel.

The highest terrain north of Route 49 is capped with Bridgeton and Pennsauken Gravel. Both
gravels weather into more mesic loam soil. Significant quantities of quartz, quartzite, sandstone
and microcrystalline pebbles exist in both gravel deposits along with micaceous sand, silt and
clay components (USDA, 1969). Consequently, soil formed in these surface geologies are
typically very fine (<500um, screen #60). Windblown soils are mapped as Evesboro, Galestown
and Downer soils exist where deposits overlie other geological units. Woodstown sandy loam is
a common soil on mid to lower upland terraces. Sassafras sandy loam (Typic Hapludult) is
derived from the Pennsauken gravel and is found on the northwestern Burden Hill exposed ridge
tops.

Kirkwood unit exposures are all lowland terraces in the Burden Hill region. These are exposed
on broad northwest-oriented lowland terraces on the western slopes. The area supports non-
hydric Woodstown sandy loam on loess knolls or hydric Fallsington sandy loam (Aeric
Endoaquults) in lower lying broad seeps and depression areas. Pocomoke sandy loam soils



(Typic Umbraquults) occupy most isolated bay basin peri-glacial depressions formed on sandy
based sediments.

Ancient stream deposits south of Elkington Mill Pond are composed of very fine silt and clay
(Typic Endoaquults). Elkton-Bayboro and Othello are two hydric soils that formed on the
exposed Kirkwood unit. Elkton-Bayboro soil is found at higher elevations, under hillside seeps,
springs and lower gradient catchment basins, whereas Othello clays occupy the lowest slopes
under bay basins and broad lowland terraces.

Burden Hill Early Land Uses

This portion of Salem County was once known as the
“Barrens” (T. Gordon, 1834), or the “Alloway/Quinton
Barrens” (USDA 1969). The forest's history is tied to
lumber, charcoal and wood products. Items such as
lumber, pitch, berries and wild fauna were harvested from
this forest by all occupants.

The first known occupants were Native Americans
(Kraft, 2001; Mounier, 2003). Their footprint on the
forest is extensive and starts within the first native forests
that appeared approximately 11,000 years ago (Graham,
1999). All native populations used wood daily for fuel,
tools and structure. Evidence® within the forest indicates
significant Archaic and Woodland populations applied
their land use strategies to the forest and its resources.
Their selective extractive strategies for food and fuel
dictated the floral balance and impacted species
distributions in and around villages (Delcourt and
Delcourt, 2004). Subsequent to the Native Americans
where the early European colonialists who's influence
appeared in the 17th century. Gordon (1834), Vermeule (1900) and Smith (1910) described
extensive forest uses that include lumber and charcoal. The forest was cited as a major source of
fuel and building lumber for large estates in Salem City and the surrounding villages.

et'u'ryPr'oert- Monument

Prominent Salem County families® were the first Europeans to own land in the forest. The first
family to purchased land from the William Penn estate was an Quaker ally, John Fenwick. The
land in this region was initially within Penn’s “5™ Tenth” (Shouds, 1876) that was purchased by
John Fenwick in 1675. The forest holdings were sold in large tracks beginning in the mid 1700s.
Most owners dedicated the land to wood production and few used the land for stock animals or
crops.

Historic land records encapsulated in deeds and late nineteenth century topographic maps reveal
that much of today’s forest exists on a landscape impacted by many of these subsistence
forestland uses. Forest descriptions gleaned from mid 19" century deeds, wills and easements

® Multiple pre-historic sites of various types and ages identified throughout the forest
® Includes the Sinnickson, Thompson, Abbott and Fenwick families



often refer to land in the Burden Hill region as woodland, brush land, pine woodland and oak
woodland’. These descriptions identify a rotational, forestry-based land use. The valued
woodlots were almost never cleared in a permanent sense. They were continually allowed to
regenerate at varying rates of succession for continued wood harvest. The wood cut from the
forest was used for local buildings as well as for export to Philadelphia via the Alloways Creek
(Smith, 1877). Wood would be cut for lumber if the rotations between cuts are long, and it
would be cut for charcoal if the interval is short. This mixed wood use created an uneven aged
forest composed of a mosaic of recovering landscapes. Harvesting lumber prior to the use of
modern machinery required the use of draft animals. Their presence creates extensive surface
disturbances. The oxen, horse and mules pulled logs and wagons filled with forest products.
Their use created a disturbance pattern unlike those created by modern forestry. These
disturbances often regenerated in pine dominated stands. Many forests became pitch, Virginia or
shortleaf pinelands dependent on the pine species present in an adjacent woodland. Small-plot®
or subsistence farmers also cleared the forest, but on very few acres. Farms in the forest were
typically less than 25 acres and limited primarily to tillable upland terraces. Cranberry farming
was once attempted in a Horse Branch, Stow Creek tributary but was abandoned before 1890.
Cranberries were grown in a single headwater stream corridor. Today, remnants of 3 earth dikes
provide the telltale signs of this wetland farming technique.

The subsistence landscape use continued until the mid 20™ Century. Early mid-20th century air
photos show a quilt work (Figure 5) of various aged harvests throughout the forest. Farms are
present but scattered within large tracts of contiguous forest, whose dominance was dependent
on the previous harvest time and technique.
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Figure 5: 1930 NJ Air Plane mosaic #203: Burden Hill Forest north Cool Run Road showing forest patch
and mosaic created by wood harvesting and charcoal making.

" Last Will and Testaments Fenwick descendents, deeds for Natural Land Trust parcels.
& Farms occupying less than 50 acres; this is an estimated number based on a sample of Burden Hill's largest farms
visible on the NJ Air Plane Mosaic (1930).



Historic Botanical Perspective

Burden Hill and points within the forest were familiar to early Philadelphia botanists. The land
was within one day travel of Philadelphia and could have been explored by early botanists such
as Peter Kalm, the Bartram family, Thomas Nuttall and their contemporary colleagues. By the
number of specimens and place names on herbarium labels, it is obvious Bayard Long scoured
the land between the Salem River and the Cohansey River. Many of his collections were made
on the land west of Bridgeton that included the places within or adjacent to Burden Hill. Both
Stone and Long have specimens collected from locales with old place names such as Marlboro,
Riddleton, Penton, Maskill’s Mill, Harmony, Berry’s Chapel, Woodmere, Pecks Corner, Jericho,
Coffins Hill, Mickle’s Mill, Woods Upper Mill, Friesburg and Watsons Corner. Each location
held some botanical interest and provided focal points for important regional collections. The site
descriptions on the labels of those specimens provide a glimpse of the forest during the early and
middle 20" century. Rich woods, oak forests, pine woods and deciduous swamps are often cited
as forested habitat that supported the collected specimens.

Most vegetation and landscape authorities exclude
the Burden Hill Forest from Southern New Jersey's
signature landscape, the Pine Barrens. Their
exclusion is justified based on ecology, geology
(surface and base), landscape features, soils and
historical land uses. Stone (1911), a botanist and
zoologist®, provided a map in his southern New
Jersey flora that recognized the forests types of his
day. This map identified areas of Middle District,
Coastal District and Pine Barrens. Burden Hill is
shown as a part of the middle district on his map.
Similarly, John W. Harshberger (1916), an early
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20th century plant ecologist, also prepared a ‘ L;t’?f NEW JERSE)
detailed map of his interpretation of the Pine - e
Barrens. His map also excluded the Burden Hill Figure 6: Land Types

region as an outlier. Harshberger based his

boundaries on soil characteristics and vegetation
associations observed on various soil types. John
Tedrow (1952), the Rutgers soil scientist,
conservatively mapped the “Pine-Oak” belt, a
name he used to designate the Pine Barrens
region. He, too, excluded the Burden Hill forest
as an outlier. Quakenbush and Tedrow’s (1954;
Figure 6) and Tedrow (1963) mapped Burden
Hill within the Inner Coastal Plain, on southern
Coastal Plain gravels and deep silts. Each
approached the region from a different scientific
: : perspective yet all concluded the Burden Hill
Figure 7: Smith’s Pine Barrens Map area is not a Pine Barrens ecosystem.

*W. Stone was an accomplished botanist, ornithologist and mammalogist



Conversely, other investigators have aligned the Burden Hill Forest with the Pine Barrens. Cook
and Smock (1878) map the pine and oak forests of Southern New Jersey. Their map shows the
central Burden Hill forest as pine dominated. Hollock (1899) and Taylor (1912) proposed a
geologic basis for the distribution of the Pine Barrens. They both relied on the presence of
Tertiary sands and gravels as the limits of the Pine Barrens. John B. Smith, entomologist,
identified the Burden Hill as a Pine Barren island on a map prepared for the 1910 State Museum
publication on insects (Figure 7). Smith, using his insect experience, stated the Pine Barrens
meld with surround vegetation, “there are no natural boundaries to the north or west, and it
simply merges into the Delaware Valley in an irregular manner sending out spurs and islands of
all sizes and forms”. This description was based on his observations in the early 20th Century
that simplified the Quaternary landscapes and incorporated a century of European land
influences. Smith acknowledges, however, the term “barrens” does not imply sterility, and not
all areas so mapped are the coarse sands of exposed Cohansey formation. Smith’s Pine Barrens
include soils suitable for “truck lands” and areas credited with being the best land in the state for
small fruits, both statements suggesting more fertile soils. Smith described Alloway being
surrounded by scrub pine and other woodlands. To the west, Quinton was fair, with good soils
and few deciduous trees. When identifying insect habitat he provided a scrub forest description
for land surrounding the historic Gibbs Mill Pond. He described scrubland near the pond at an
elevation of 22° MSL (Wood Mill Pond/Woodmere?). The scrubland plant composition was not
further defined and could identify a variety of cover types. His descriptions, most likely, depict
regenerating forests resulting from known forest harvest operations recorded in deeds and
easements. The interpretation of the Burden Hill forest as Pine Barrens becomes more confused
when later researchers cite Smith’s work.

McCormick’s Pine Barren mapping (1963; 1970; McCormick
and Jones 1973) closely parallels Smith’s description. He not
only included the so-called Salem or Alloway “outlier” but
also added large swaths of land west of the Maurice River,
particularly between Millville and Bridgeton. The early
entomological view appears to influence the concept that the
Burden Hill forest constitutes an isolated pocket of the New
Jersey Pine Barrens. Smith made this determination based on
the Tertiary base geology. McCormick’s decision to map all
oak-pine and hardwood wetlands vegetation as Pine Barrens
was applied to a variety of clearly non-Pine Barren forests.
The terminology has none the less stuck (McCormick &
Andresen 1963, McCormick and Jones 1973, Forman, Ed.
1979). The use of these data continues to misinterpret New
Jersey’s landscapes relegating this region to the Pine Barrens
ecosystem (Woods et al, 2007).

The New Jersey-based USDA forester Silas Little, a pioneer in prescribed burning and pine
hybridization, also believed that the Salem forest outlier was once Pine Barrens. Reporting on
several prescribed burns, including one conducted on a 38-year-old stand of Pinus echinata in
the “Salem Barrens” about 3 km west of Jericho, Little (1973) remarked: “The changes in
composition that have been observed in short periods of 7 to 21 years in pine stands in southern
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New Jersey indicate that major changes could have occurred in the stand composition of various
parts of the Barrens in the 300 years since settlement. Both the oak stands near villages
mentioned by McCormick (1970) and the oak stands that predominate on many edges of the
Barrens seem only to be the result of succession and relative fire exclusion.” Little further
believed that upland stands in the Pine Barrens described by 17th century writers, including the
stands in the Salem Barrens, “appeared to have relatively large pines as dominants” along with
a few, scattered hardwoods. He concluded, “I submit that these pine forests were largely the
result of frequent fires set by the Indians and the lack of cutting.” Although somewhat less
assertive, Richard Forman (1979) appears to have reached a similar conclusion, “Oak-pine fringe
areas may have been part of the Pine Barrens region in the past, but due to fire protection for
adjacent settlements or from large cultivated fields, the importance of pines decreased in the
forest canopy.”

Field investigations and historical research provides little evidence of fire, new or old, in the
Burden Hill Forest. New Jersey Forest Fire Service records identify only 3 major fires' since
1921. Three occurred between 1903 and 1904, burning approximately 460 acres of brush land
and 20 year old oak/chestnut forests. Two occupied nearly the same scrub-wetland landscape
northeast of Thundergust Pond. Another was an isolated incident created by a careless smoker
north of Cool Run Road. All reported fires were of human origin, primarily due to accidents by
homewoners and children picking flowers. The presence of pine, whether it is short-leaf, pitch or
Virginia, is a function of forest clearing and not fire. Fire, when present, was infrequent and
confined to small patches with little overall long term ecosystem influences. The claim of
extensive burning of forests by the Indians or its protection by farmers is unsubstantiated
elsewhere in Northeastern North America and it is true in the Burden Hill forest. Smith (1877)
identified fire as a tool used yearly by Indians to drive deer around individual bogs and cripples.
His seminar work on New Jersey history stated the burns helped produced acorns for wild
pigeons and pigs, something that would only be possible if the forest was dominated by oaks.
The fact that the description includes pigs** indicates the European influence on Native
American land use behaviors had already begun.

Emily Russell (1983) wrote “The historical evidence for the Indians’ burning the forests of the
northeastern United States is reevaluated. Of 35 documents that describe vegetation or Indian
life in the 16™ or 17" centuries, only half mention any use of fire except for cooking. Only six
purportedly first-hand accounts might refer to purposeful, widespread, and frequent use of fire.
These six are all consistent with use of fire only locally near camps of villages, or with
accidentally escaped fires. It is concluded that the frequent use of fires by the Indians to burn
the forests was probably at most a local occurrence. The Indians’ presence in the region and
their use of fire for many purposes did, however, increase the frequency of fires above the low
levels caused by lightning, and thus had some effect on the vegetation; for example, grasses
characterized the ground cover at small, local, frequem‘éy burned sites.” The Burden Hill forest
supports abundant pre-historic archaeological evidence' from the early archaic period until the
early woodland period. This nearly unbroken occupation by a culture dependent on wood
products for every aspect of their lives provided sufficient time to manipulate the forest structure

19 Records include only fires reaching 100 acres or more.
! pigs are not native to New Jersey and are an artifact of European settlements.
12 JRA Personal Discoveries
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and allow for the persistence of disturbance plants such as our native pine species to occupy the
canopy without the continuous influence of catastrophic canopy fire.

Stone (1911), being cognizant of the existence of certain “Pine Barren” islands harboring a
number of characteristic pine barren species, observed that these plants are “often associated
with species of wider range or others typical of the Middle District” or the Inner Coastal Plain.
The field work and flora documented in Burden Hill Forest concurs with Stone’s observations.
Stone further remarked, “There seems to be no peculiar geologic formation correlated with these
outlying colonies except that dry ground species are found where deposits of pure white sand or
gravel occur, but which are not the same age as similar deposits in the Pine Barrens area
proper.” Stone recognized the similarities but did not differentiate the subtle landscapes
between the regions that provided for the sandy land surfaces. Stone described the southwestern
part of the coastal plain supporting a “West Jersey” flora, commonly associated with richer soils
of the Inner Coastal Plain. Stone (1911) stated his floristic opinion, “The errors in most attempts
to outline the Pine Barren region were due to a total lack of knowledge of the southwestern
portion of the State, the prevailing idea that the Pines must cover all of the yellow gravel tertiary
area, while as a matter of fact they stop short at the Maurice river, the region west of this,
especially north of Bridgeton, being fine farm land, often rolling with patches of deciduous forest
here and there. ” Additional clarification is provided by Harold Lutz (1934), a renowned forester
and soil specialist who was very familiar with the Pine Barrens. Lutz stated, “The present
distribution of the Pine Barrens in New Jersey is best explained on the basis of contemporaneous
edaphic, climatic and biotic conditions, to which may be added pyric and anthropeic influences
which have been important during the recent past.” In this statement Lutz shows his
understanding of the subtle differences that are achieved by the various forces that shape a forest.

It appears that McCormick, Forman, Little and others recognized the Salem Barrens as an outlier
of the Pine Barrens based on broader generalizations. These same researchers placed little or no
emphasis on regional differences within a newly recovering 19" disturbance based landscape.
They did not note forest structure characteristics, the base geology, the Pleistocene surface
landscape, the species assemblage, and soil development between the Burden Hill area and areas
on the Interior Lowlands. Ignoring these critical ecological factors has muddied the Burden Hill
forest regional association.

Whittaker (1979) suggests the Pine Barrens vegetation is dependent on fire and soil
characteristics. Included in the Pine Barrens forest descriptions were widely dissimilar soil
structures and consequently forest community structures. He cautions on the perception that fire
is the major ecosystem stressor. “Fire frequency is offered much too easily as a cause of the
Pine Barrens pattern and as a reason for seeking no further understanding. Without soil
research, the particular soil-vegetation relationships suggested here are frankly inference and
hypothesis.” He acknowledges the forest vegetation patterns, aside from disturbance, is in
response to soil gradients.

Vegetation Association

E. Lucy Braun (1950) classified the vegetation of New Jersey’s Inner Coastal Plain Forest,
excluding the Burden Hill Forest, as part of the Oak-Chestnut Forest. The forest immediately to
the east on the Outer Coastal Plain was designated an Oak-Pine Forest. With the die-off of the
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American chestnut, the original Oak-Chestnut epithet is no longer applicable, although some
sprouting of chestnut continues. Large swaths of the Eastern Forest were affected and a variety
of canopy trees filled the void created by the chestnut absence. Based on data provided by the
Northeastern Forest Service, an alternate classification was published in an atlas by Howard Lull
(1968). Hull described the former Oak-Chestnut forest as the Oak-Yellow Poplar Region. The
presence of yellow poplar (Liriodendron tulipifera) is an indicator of the loss of American
chestnut and describes a replacement observed in the late 1950s to early 1960s. It is of
significance that this map recognized the Burden Hill Forest, situated on the Outer Coastal Plain,
as a continuum of the forest type on the Inner Coastal Plain rather than as an associate of Braun’s
Oak-Pine Forest. Plant geographer Daubenmire (1978) came up with yet another classification
for the northern coastal plain forest: the Oak-Hickory Forest. This designation can be refined to
better fit the Southern New Jersey’s Outer Coastal Plain that is not Pine Barrens.

More recent eastern North American Coastal Plain forest descriptions have been applied to
similar of North Carolina forests by Schafale and Weakley (1990). The authors described a
Dry-Mesic Oak Hickory Forest on richer soils of the southern Coastal Plain that was altered by
disease or eliminated by lumbering and agriculture. Breden’s (1989) New Jersey vegetation
characterization initially described the southwestern New Jersey oak dominated forests as either
Dry Oak-Pine Forests with numerous sub-types dominated by chestnut, southern red, scarlet oaks
that occupied different terrain or Mesic Coastal Plain Mixed Oak Forest types. The mesic
description implies a more moist soil character supporting tulip poplar, American beech and
flowering dogwood. Breden et al (2001) refined the 1989 vegetation descriptions, relying on
regional observation such as Schafle and Weakley (1990), to include more detailed canopy
descriptions for the diverse forest mosaic observable in southwestern New Jersey. Most of the
alliances are Quercus dominated with deviations for associate canopy species. Quercus alba-
Quercus Forest Alliance, Quercus falcata Forest Alliance and the Quercus velutina-Quercus
alba — (Quercus coccinea) Forest Alliance can all be applied to various Burden Hill forests.

Recent Burden Hill vegetation studies (Heckscher et al, 2010) identified 13 distinct community
types on a select set of Quinton Township parcels. The authors ally the Burden Hill vegetation
types to New Jersey’s Pine Barrens yet note multiple differences between the Burden Hill forest
and the Pine Barrens region. For example, Virginia pine-southern red oak woodlands
characteristic in this region have no analogy within the Interior Lowland's Pine Barrens. Pitch
pine, the characteristic canopy tree throughout the Pine Barrens, is relegated in Burden Hill to a
minor canopy presence. It is often found as isolated individuals or in even aged patches on
disturbed soil, reflecting a recovered farm field.

Most Burden Hill forests are novel assemblages and all were influenced by 17" through 20"
centuries forestry land uses. Many of the existing Burden Hill forest canopy combinations are the
result of these forestry activities. The repeated harvesting during every season and climatic
conditions created a mosaic of different ages and species assemblages. White oak, black oak,
chestnut oak, scarlet oak, northern and southern red oak exist in various combinations, dependent
on the season it was last cut, and its proximity to seed sources. This modern mosaic was created
when the original forest cover was removed for lumber. There are, for example, American
Beech, American holly and mesic hardwoods forest types in the Burden Hill region that have a
close affiliation to the New Jersey Beech-Oak-Tulip forest alliance (Breden et al. 2001). These
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were not described by Heckscher et al (2010), skewing the forest interpretations toward a Pine
Barrens conclusion.

It is a more accurate to designate the Coastal Plain Mixed Oak Forest, in a broad sense, to the
diverse suite of deciduous oak dominated forest communities present on dry uplands of New
Jersey’s Non-Pine Barren Coastal Plain. The Outer Coastal Plain mixed oak forest best describes
the alliance of cover types found on this Salem County landscape. The mixed oak moniker
includes a variety of canopy combinations. Short leaf and pitch pine exist but neither are canopy
dominants. More often, Virginia pine is the species establishing when pine invasion
opportunities occur. It is maintained that this same Mixed Oak designation with its various
canopy associations also is applicable to the western edge of the Outer Coastal Plain, from the
northern woodlands in Evesham Township south to Salem County, including the Burden Hill
Forest and vicinity of nearby Salem and Cumberland Counties.

Association: Outer Coastal Plain but not Pine Barrens

It is demonstrable the Burden Hill forest is not part of the Pine Barrens ecosystem. The forest
canopy is flush with wide spread species with an affinity to the Outer Coastal Plain Forest
alliances yet its shrub and herbaceous affinities are partially allied to the finer textured soils of
the Inner Coastal Plain. Missing from Burden Hill and similar western Outer Coastal Plain
forests are a suite of species and landscape components that characterize the Pine Barren
ecosystems. For example, Pitch pine lowlands are ubiquitous landscape in typical Interior
Lowland Pine Barrens wetland systems yet are completely missing in the Burden Hill forests.
The expansive Atlantic white cedar swamps and wet savannas, and other riverine systems are
totally missing in the Burden Hill region because of the lack of broad peri-glacial, wadi-like
drainages. When present, Atlantic white cedar is usually a canopy associated and rarely a forest
dominant. In the Burden Hill forest, cedar is confined to narrow, steep sided stream corridors or
spring seeps.

The Pine Barrens geographic area is an edaphically restricted sub-set of the Southern New
Jersey’s Outer Coastal Plain. The lands east of the Kirkwood/Cohansey boundary that are not
capped by Bridgeton and Pennsauken gravels exhibit a surface characterized by highly
weathered, coarse, loose unconsolidated silca sand. Few other minerals exist in these soils
(Owens and Minard, 1975). More coarse grains permit more rapid infiltration and decrease
interstitial water capacity, providing stark boundaries between hydric gradients. Uplands in this
system are less mesic than those developed on finer textured base geology. The uplands are
consequently more arid. Species in this regime have leaf cuticle characters of xeric habitats and
many are tolerant on low nutrients in acidic environments creating condition conducive for fire.
Fire is a major forest stressor in typical Interior Lowland Pine Barrens forests. Most species are
tolerant or have an adaptation to survive frequent fires. This includes most species of oaks. The
fire and its history in the core barrens are well documented by written records and folk lore
(Forman, 1979).

The true Pine Barrens forests found on exposed Cohansey and Beacon Hill outcrops support core
cover types that are commonly envisioned when describing the Barrens ecosystem. Pitch pine
dominates most forests subjected to frequent fire. Oaks, when present, are usually less important.
The xeric conditions limit oak associates to Quercus stellata, Quercus marlandica and Quercus
ilicifolia. Other canopy oaks such as black oak, white oak, chestnut oak and scarlet oak exist
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where fires are less frequent, or where soil characteristics yield finer textured upland profiles.
Pitch pine is widespread. Its presence is largely due to a pyric ecosystem (Good and Good,
1975; Frasco and Good, 1976). Oak dominated forests usually have an association with pitch
pine or short leaf pine and many forests have understory associates that commonly include
Quercus ilicifolia, Gaylussacia baccata, and Vaccinium pallidum.

Newell et al (2000) describes the Southern Interior Lowland landscape as a landscape of
weathered exposed Cohansey (including Beacon Hill) geology that is basically coarse quartz
sand. The Interior Lowland is characterized by windblown dunes, broad sand sheet plains, broad
braided fluvial channels, broad undulating upland terraces and meandering river corridors. This
landscape creates the unique xeric to aquatic gradients correctly described as the Pine Barrens
Ecosystem. Newell’s et al (1998) Interior Lowlands includes the major watershed of the Mullica
River and its tributaries. Other areas included in the Interior Lowlands occur in the Great Egg
Harbor River valley and the headwaters of the Rancocas, Toms, and South Rivers. The Interior
Lowlands include broad bottomlands and low terraces that are perennially wet from ground-
water discharge; small, under fit streams meander through wide flood plains. Bogs, white cedar
swamps, and pine scrub oak forests are typical woodlands of the Interior Lowlands. Since
colonial times the Central and Southern Uplands as well as the Interior Lowlands that are
dominated by pine scrub oak forest and white cedar swamps has been loosely known as the Pine
Barrens (Newel et al, 1998). Increased concern for the preservation of the Pine Barrens as a
unique ecologic area stimulated the formal designation of much of Ocean, Atlantic, Burlington,
Cape May, and Cumberland Counties as the "Pinelands.” This is an area of common socio-
economic as well as ecologic significance (Berger and Sinton, 1985). As generally understood,
the "Pine Barrens" and the "Pinelands™ are confined to the outcrop belt of the Miocene Cohansey
Formation and extensive surface deposits derived from the Cohansey Formation. The terms
Pinelands and Pine Barrens suggest they can be interchanged when in fact they refer to distinctly
separate nomenclatures that coincidently overlap.

The Burden Hill Distinction

The Burden Hill forest and the landscape of the western Outer Coastal Plain do not fit either of
the Pine Barrens or Pinelands descriptions. Burden Hill’s geology and its cuesta position creates
a landscape quite unlike anything found within the Pine Barrens, yet its flora is composed of
many species with overlapping distributions. Missing from the Burden Hill flora are the plants
that have restricted New Jersey distributions, those limited to the coarse sands of exposed
northeastern Cohansey formation. Missing from the Burden Hill forests are the deeply leached
coarse sand “podzol” soils. Missing are whole interior landscapes including the pitch pine
lowlands, linear dunes and deep sand sheets. The lack of broad ancient fluvial channels
eliminates the ecological niche occupied by lowland pitch pine forests and many larger Atlantic
white cedar swamps. Missing from Burden Hill forests are stands of Quercus ilicifolia and
Quercus prinoides. The scrub oak understory species are displaced within Burden Hill forest by
Castanea pumilla and Kalmia latifolia where slope and hydrology permit. Pyxidanthera
barbulata, Leiophyllum buxifolium, Xerophyllum aspodeloides, Gentiana autumnalis, Drosera
filiformis, Schizaea pusilla, Stylisma pickeringii, Amphicarpum amphicarpon are some of the
signature Pine Barrens species missing in the Burden Hill region.

McCormick (1970), Smith (1910), Forman (1979), and Heckscher et al (2010), have applied a
broader definition to the oak forests of the Outer Coastal Plain, and include this forest with the
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New Jersey Pine Barrens. Heckscher et al (2010) penned significant differences between the
true Pine Barrens forests and the communities found in Burden Hill. Community composition
and structure were two forest parameters deemed different between this forest and Pine Barrens
forests, yet Heckscher et al (2010) declared the Burden Hill forest an outlier of the latter based
on widely spread Coastal Plain oak and pine species. Treatment of the Outer Coastal Plain
Mixed Oak Forest in the southwestern portion of the Coastal Plain, specifically the descriptions
provided by Robichaud and Buell (1973) are sorely inadequate. The claim “...there are typically
no heath shrubs” in this forest type contradicts our findings. The field survey revealed extensive
patches of dangleberry and black huckleberry, pockets of low bush blueberry, scattered shrubs of
high bush blueberry, massive occurrences of mountain laurel, and scattered individuals of several
other members of the heath family. Neither the above volume, nor the revised edition by
Robichaud-Collins and Anderson (1994) makes any direct reference to the Burden Hill Forest or
Salem outlier, despite mapping this region as an outlier of the Pine Barrens. Breden et al (2001)
make reference to similar community alliances, but few forests descriptions have a good fit with
those forests found within the Burden Hill area.

A substantial presence in the Burden Hill Forest of members of the oak, pine and heath families
has, no doubt, prompted some investigators to think of this forest, especially those segments that
occupy more droughty soils south of Route 49, as being aligned with the Pine Barrens.
Heckscher et al (2010) makes specific note of this feature. It must be stressed, however, that
many of the species (except for high bush blueberry) are among the 197 species recognized by
Stone (1911) as common to both the Middle district and the Pine Barrens.

The current Burden Hill vegetation is a number of things, but one it is not is a Pine Barrens
ecosystem outlier. There are no fire dependent forest types within the Burden Hill region. The
forest includes species that are fire tolerant, but their presence in this forest is not due to fire but
other stresses that replicate the impacts fire has on a plant community. The forest present today
is a response to natural factors such as climate, geology, soils, and soil moisture. Superimposed
on these limitations are thousands of years of low intensity human use followed by 350 years of
European cultural agricultural and industrial scaled impacts. Impacts such as logging, charcoal,
and the introduction of disease are equally important as physical parameters in the near term.
Many of these have been a major influence shaping the woodlands since the time of John
Fenwick. The European land use impacts have shaped the forest present today. Today’s forest is
one that developed under the influence of ancient sandy loam soils, and the axe, without fire as
the major influence. Visible evidence of
fire’s presence in the forest is sparse,
spatially and temporally isolated, and very
infrequent.

Human Influences

The recent human forest impact is visible
nearly everywhere throughout the Burden
Hill. Double trunk trees (photo 2),
rectilinear pine stands, plantation species
within mature forest and even aged
specimens all are indications of past
forestry uses. Mid-twentieth century
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aerial photography clearly shows forestry practices as the major influence shaping the forest age
and recovery. The signatures of various forest patches are visible on all available aerial
photographic sources™.

The Burden Hill forest constitutes a deciduous canopy that has a minor constituency of pitch
pine, shortleaf pine and Virginia pine. Conifers are readily identifiable on both panchromatic
and infrared aerial photographs. Their conical shape, height and dark appearance during the
winter months provides a visual measurement of their density and distribution. Rather than
exhibiting mixed forests of pine and oak, most forest are either pine or oak. When pine is
present it is frequently associated with abandoned clearings or recent harvests.

Repeated wood harvesting for daily use
during millennia preceding European
colonization, followed by a similar yet
more intensive forest use pattern for the
last 350 years is visible in the current
forest mosaic. It was the forest harvesting
and small plot farm disturbances that were
the major ecosystem catastrophes and not
catastrophic fire that perpetuated the
presence of pine. Early harvesting
methods used livestock to haul large
timbers, providing opportunities for soil
scaring (eroded forest road photo 4) that is
sufficient to establish pine seedlings. The presence of pines is reflective of the post-harvest
regeneration during this most recent landscape alteration. Most patches reforested by natural
succession, although some plantation planting does exist.
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Photo 3: Old logging road surrounded by multi-trunk oaks

Botanical inspections on more than 2,000 acres between 1995 and 2013 found all forests have
been harvested at least once during the last 350 years. No forest can be considered old growth,
although large specimens of many species are scattered throughout, possibly reflecting old cut
lines, longer rotations, property corner markers or seed trees.

Forest Descriptions

A distinct vegetation assemblage once dominated the land straddling the Inner and Outer Coastal
Plain, south of Burlington County, ending in this Salem County woodland. The Cohansey sand's
western edge ends abruptly creates landscape of rolling, hills characterized by deeply incised
stream channels. The streams draining toward the Delaware, including all watersheds south of
the Crosswicks Creek originate from seeps and springs emanating from points of contact
between the Cohansey, and Kirkwood sands and geologic formations that characterize the Inner
Coastal Plain.

Forests that occupy this region are distributed along soil texture and hydrological gradients.
Heckscher et al (2010) describes forests along similar soil characteristics, using the general terms

13 Aerial photographs 1930, 1940, 1951, 1957, 1963, 1972, 1979, 1995, 2002, 2007, 2010
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acidic soils and rich soils as distinguishing features. Although all soils in the Burden Hill region
are acidic (4.0-5.0 pH-SCS, 1969), those created from the Cohansey sand have the lower pH
potentials, whereas those formed from windblown loess and other finer textured sediments have
less acute pH readings, measured in the 5.0-5.5 pH range (Salem SCS, 1963). Just as the
surface geology and corresponding soil types change along a north / south and east / west
gradient, the forest canopy also expresses a similar spatially distribution following this geologic
and edaphic gradient.

The impact of Burden Hill's soil and hydrological gradients are two forests regions with subtle
distinctions. One is a forest dominated by a mixed hardwood forests on finer loess and silt, and a
second a forest dominated by oak and pine forests on fine sand and gravel. Both forest
associations reflect the underlying surface geology and the subsequent subtle soil characteristics.

Northern Upland: Mixed Hardwoods
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Photo 4: American beech forest found within the northern 1/2 of the Burden Hill forest illustrating the lack of an
understory, a common condition often found under Southern New Jersey beech forests.

North of Route 49, the forest is underlain by very fine sandy loam soils mainly derived from
Bridgeton formation. This is specifically true within the Alloway Creek watershed's Deep Run
stream corridor. Heckscher et al (2010) describes these as the rich soils. The fine textured soils
have significantly higher percentages of silt and clay then soils derived from a Cohansey sand
base geology. The fine textured substrate creates a somewhat steeper sloped environment in
response to the finer grained soils. This landscape creates a hydrological gradient that originates
in a mesic system rather than a xeric system. The finer texture and moister soils support species
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and canopy associations that are better represented in the mesic Delaware Valley and its slightly
acidic ecosystem. Forests in this drainage are composed by deciduous species including
American beech, northern red oak, tulip poplar, American holly, muscle-wood, flowering
dogwood, witch hazel and at multiple hickory species. These species exist in various
associations with white oak, black oak, northern red oak, and southern red oak to form a variety
of canopy dominant forests. The canopy dominance is different between tax parcels dependent
on the land owner and the established land use pattern. This canopy differences are observable
on the historic aerial photographs, which correspond to various lumber or charcoal needs. These
changes are a function of the previous forest type, and season when the earlier trees were
harvested. This indiscriminate forest manipulation has created a quilt work of various age and
canopy associations. Included in this description are the mature mixed hardwood with mountain
laurel shrub layer. These are mixed hardwoods forest types characterized by Heckscher et al
(2010).

Within this forest patchwork is an upland forest dominated by American beech that has remained
without description. These woodland patches have the least evidence of recent clear cut
harvesting. Large caliper American beech trees dominate the canopy and this type is an artifact
of selective harvesting created by removing more desirable American chestnut, red oak,
hickories and tulip polar. This selective harvesting is demonstrable in the beech woodlands
where stumps of trees other than beech are visible. Most American beech dominated woodlands
in Burden Hill are near the village of Alloway and are of an advanced age. The beech
woodlands have a sparse understory that has been misinterpreted as deer browse, when in fact
this is a ecological characteristic of New Jersey’s all southern Coastal Plain American beech
woodlands. Similar sparse under story forests existed in the absence of deer in the Oldmans,
Raccoon, Woodbury and Big Timber Creek watersheds. When present, the shrub understory
includes Viburnum dentatum, Rhododenron pericyclimoides, Kalmia latifolia, Lindera benzoin
and Euonymus americana. Forest herbs include Indian cucumber root, wild oats, Solomon’s
seal, false Solomon’s seal, false lily of the valley, yellow starflower, partridgeberry, starry
champion, beech drops, crane-fly orchid, and trailing arbutus.

Chestnut, black and white oaks dominate the minor drainage divides and ridge tops where
Sassafras loam soils predominate. Sassafras loams are the eroded remnants of the Bridgeton
formation. Similar canopy associates exist on mid-late Pleistocene wind- blown soils derived
from loess. These forests have higher shrub densities that vary from a low groundcover of
dangleberry to dense thickets of mountain laurel and chinquapin. The herbaceous species
presence is sparse where shrub densities increase. Non-native evergreen species are planted in
small plantations throughout the forest. A mixed planting south of Elkington Mill Pond includes
planting of white pine, loblolly pine, and Norway spruce.
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Photo 5: Mixed Oak-Short Leaf Pine forest south Hells neck Road is Southern 1/2 of Burden Hill
common ericaceous understory dominated by dangleberry.

Land south of Deep Run watershed supports sandier soils derived from geologic components
below Bridgeton gravels. Downer, Evesboro and Galestown loamy sand soils cover the lower
lopes and wind-blown terraces south of Route 49. The sandier textured soils in turn support an
canopy reflective of the drier conditions. This yields an oak dominant forest. Chestnut oak,
white oak, black oak, southern red oak and scarlet oak are the region’s most visible deciduous
species. Sand hickory, mocker-nut, red hickory, black gum, red maple, American chestnut and
sassafras are other deciduous species that occupy portions of this oak dominate canopy.
Northern red oak, post oak, and blackjack oak are present but only as widely scattered
individuals. Pine species co-dominate some forest canopies in the southern, sandier region.
These species occupy gaps, road edges or scars on exposed mineral soil created by traditional
land uses, and other small-scale forest disturbances. The most prevalent is short leaf pine (Pinus
echinata). Pitch (Pinus rigida) and Virginia (Pinus virginiana) are less common.

Virginia pine, a characteristic species along the western edge of the Outer Coastal Plain, forms
near monotypic canopies on abandoned farm fields, edges and surface mines throughout the
Burden Hill region. It also occurs on lands lumbered where specimens mix with pitch and short
leaf pine. White pine is also found around old home sites.
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Burden Hill Wetlands
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Road, Helonias bullata inset.

Burden Hill wetlands are dominated by deciduous, broad leaf palustrine forests. This is the case
for wetland forests located at either north or south Burden Hill forest extreme. Red maple is the
dominant canopy tree in all Burden Hill wetlands. Wetland forests include other deciduous
canopy species such as sweet-bay, sweet gum, black gum, tulip poplar, willow oak, and
Michaux’s oak (Quercus michauxii). Pitch pine and Atlantic white cedar are occasional
associates. Three notable Atlantic white cedar stands occur in the Stow Creek (Canton Drain)
headwaters, upstream of Pecks Corner-Harmersville Road. Canopy species indicative the
Delaware Valley flora include Green ash, tulip poplar, willow oak, pin oak and swamp white
oak. Each is present southwest of Elkington Mill Pond where the landscape is reverting from
pasture into forest cover. Similar canopy structure exists on enriched soils of the Stow Creek
floodplain south of the Jericho. High bush blueberry, sweet pepperbush, spicebush, winterberry,
possum haw, and arrowwood are common shrubs found under most wetland forest canopies.
Swamp magnolia, poison sumac, and fringe tree are sub-canopy trees found in many Stow Creek
wetland forests.
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North of Route 49 extensive wetland areas exist on Othello and Fallsington hydric soils. These
occur in the Alloway Creek watershed, on hillside seeps, springs, isolated spungs and narrow
stream corridors. Wetland forest developed on the silt and clay soils occupy dish shaped
headwater seeps, narrow riparian corridors, and isolated circular depressions (photo above). The
natural depressions support large clusters of high bush blueberry and buttonbush to the exclusion
of most other shrubs.

Sweet Pepperbush exists in most Burden Hill wetlands. Arrowwood and winterberry are
scattered and occupy opportunistic positions in all wetland forests. Elderberry is found on farm
and road edges as well as around the few small ponds found within the forest. The Burden Hill
wetland flora includes species assemblage adapted to the seeps along the western slope of the
cuesta. Skunk cabbage is the dominant and most visible wetland herb. Beneath the dense
cabbage cover are cinnamon fern (Osmunda cinnomomea), royal fern (Osmunda regalis), marsh
violet (Viola cuculata), sweet white violet (Viola blanda), primrose leaf violet (x Viola
primulifolia), swamp pink (Helonias bullata; Scagnelli, 2006), southern tway-blade (Listera
australis), Carex folliculata, Carex canescense var. canescense, Carex intumesense, Carex
stricta, Osmunda cinnamomea and Glyceria striata. Microstegium vimenum, a non-native
invasive grass, is rapidly expanding in the richer wetlands north of Route 49. Swamp pink,
skunk cabbage, southern tway blade, southern and northern adder’s tongue, fringe tree (photo,
above), fowl manna-grass in association with Turks cap lily, bladder and folliculate sedges,
white-fringed orchid, Virginia bunchflower, and fly-poison are found together within this unique
forest.
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Succession Habitats

Parcels with herbaceous or sapling-dominated vegetation are relics of abandoned farms or home
sites. Most are initially dominated by an assemblage of native and opportunistic annual plants
during early succession. Horseweed (Conzia canadensis), camphorweed (Heterotheca
subaxilaris), calico aster (Symplotryicum pilosum), common ragweed (Ambrosia artemesiifolia),
burr-weed (Xanthium strumarium), Japanese brome-grass (Bromus japonica), cheat-grass
(Bromus tenctorum), common crabgrass (Digitaria sanguinalis) and other opportunistic species
are the first to appear. Native composites (Solidago, Euthamia, Eupatorium, Helianthus and
Symphytrichum), native warm season grasses (Schzachrium scoparium, Andropogon virginicus,
Triodea flavus, Eragrostis spectabilis, Leptoloa cognatum, Dichanthelium and Panicum spp.),
and native legumes (Lespedeza, Desmodium spp.) are perennial species found on roadsides, farm
fields, power line rights of way and other types of open upland habitats absent seasonal plowing
or further succession.

Forests reestablishing on fully exposed sand and gravel recover as even aged stands of Virginia
pine, pitch pine or eastern red cedar (Juniperus virginiana). Sassafras albidum, Populus
grandidentata and Diospyros virginiana are hardwood species that occur with evergreen species
in recovering sandy uplands. Pitch and Virginia pine, eastern red cedar, sassafras, black cherry,
and forest oak species, specifically southern red and willow oaks, have been observed as the first
woody plants to become established on abandoned old fields. This succession description
concurs with the observations made by McCormick and Andresen (1963) on abandoned
farmland between Bridgeton and Millville. Mesic and wet soils establish sweet gum, red maple
and tulip popular as early forest canopy species.

Conclusions

Burden Hill and its surrounding landscape was some of the first areas in the Nation affected by
clearing and farming, yet it remains as one of the last remaining forest in southwestern New
Jersey, northern Delaware or Southeastern Pennsylvania. Its presence is the result of local
ownership, a less favorable agricultural setting, base geology, forest stewardship and its
proximity to industrial centers. Often cited by ecological and forest authorities with a relation to
the New Jersey Pinelands, it is shown the forest has little relationship to true Pineland forests. Its
Outer Coastal Plain location lead many to believe the area supports Pineland forests and
characteristic Pineland species, when in fact it supports the remnants of a forest now relegated
almost solely to Burden Hill. This forest has similarities to the Inner Coastal Plain with
distinctions that separate it from both Inner Coastal Plain forests and Pine Barren forests. This
distinction has been lost to many, lumped with Pinelands or Inner Coastal Plain, its differences
overlooked because it is so similar to one or the other forests based on the fire history and
modern anthropogenic influences. Its distinctions, however, are demonstrable. Burden Hill
Forest’s finer textured soils on a landscape sculpted during the Pleistocene into mesa-like
features due to its unique geology have an influence on the forest present today.

The perpetuating European forest harvesting methods that began during the 17th century is an
ever present influence on the canopy and its constituent assemblage. The forest harvest affects
the resulting canopy, defined by season and climate. The current canopy species are the result of
natural distribution as well as the influence of man on the fauna and flora into long and deep
time, at least to the beginnings to Holocene deciduous forest establishment.
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