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Photograph is looking north from the base of the eroding Wiccomoco Terrace on the west bank
of the Chowan River Estuary. Notice the basal strata of marine burrowed clay overlain by a bed
of marine corals and clams capped by a thin bed of ironstone, and a thick upper bed of crossbedded sand that is largely vegetated. Notice the recent slump block on the lower left and the
scalloped edge of the bluff. Photograph is by S. Riggs.
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Photograph looks north across the shallow black-water of the Chowan River Estuary into the
mouth of Keel Creek draining through the Cow Island Swamp floodplain of the paleo-Chowan
River. Notice the outer fringe of drowned bald cypress trees. Photograph is by S. Riggs.
INTRODUCTION
The natural and human history within North Carolina’s Land of Water (NC LOW) is a
product of the continual interplay of the geological, ecological, and human processes operating
in this dynamic coastal system. Northeastern NC’s coastal system is a complex network of
interdependent ecosystems dominated by changes resulting from ongoing processes of sea-level
rise and recurrent, high-energy storms. These energetic processes of change have molded North
Carolina’s human history, continue to significantly impact the present culture, and will have a
heavy imprint on our future coastal culture and economy. Thus, the “From Rivers to Sounds”
program reflects a water-based, environmental history of a small coastal region through
millennia of coastal system change and evolution with a substantial cultural over-print on the
landscapes, their ecosystems, and natural dynamics.
Small towns in North Carolina’s Land of Water are hard-pressed to create new economic
opportunities. Today they face major challenges that include destructive floods, rising sea level,
loss of jobs, population declines, high poverty rates, and crumbling infrastructure. In an effort to
stimulate new economic opportunities, NC LOW’s strategy is to focus on the natural and
cultural, resource-based eco-tourism and environmental education as a means of diversifying the
rural economy while minimizing the stifling impact of flooding and drought. NC LOW brings
this vision to the Bertie County region with the expectation of improving the local quality of life
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through sustainable economic development that enhances and protects the environment and
culture of the region.
THE BERTIE WATER CRESCENT
The Bertie Peninsula is a long and broad finger of land that extends southeast from the
Virginia-North Carolina border into the Albemarle Sound (Figure 1). The peninsula is bounded
by the Roanoke River system along the southwest and south shores and the Chowan River
system along the east shore. The lower portions of both river valleys are being flooded by the
ongoing processes of rising sea level to produce the Albemarle Sound and Chowan River
estuaries, respectively. The Bertie Peninsula contains a series of smaller tributary drainage basins
and small, ephemeral streams that form steep ravines riming the highland bluffs and flow into the
larger Roanoke and Chowan trunk rivers to form the “Bertie Water Crescent”.

FIGURE 1. A color topography LiDAR map shows the northeastern North Carolina Coastal
Plain, the Bertie Peninsula (white box), and the associated water bodies. Topographic data are
from the NC 2015 LiDAR program. Map prepared by D. Ames.
Bertie County is blessed with a treasure trove of natural resources consisting of a diverse
waterscape that has dissected a unique landscape, both of which dictated the long and rich
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cultural history. The northern portion is a high terrace (45 to 80 plus feet above sea level) where
the towns of Roxobel, Kelford, Lewiston-Woodville, Aulander, Powellsville, and Askewville are
located (Figure 2). Where this upper terrace has been truncated by the Chowan River estuary on
the east it forms the north-south oriented, high shoreline bluffs. This upper terrace also forms the
interstream divide between the south-flowing, Cashie River drainage system of Bertie County
and the north-flowing Wiccocon drainage that dominates Hertford County. The dendritic valleys
of these two river systems with their vast upland swamps dominate the interior of Bertie County
along with a few smaller drainage systems that include the Salmon, Black Walnut, and Cashoke
Creeks.
The major portion of Bertie County is water-bound by a complex of different kinds of
drainage systems encircling three sides of the county. The great Roanoke River forms the entire
western and southern boundary, while the estuarine waters of Albemarle Sound and the Chowan
River embayed estuary forms the southeastern and entire eastern boundary, respectively. The
high, east-facing bluffs of the Wiccomoco Terrace contain numerous small, steep, and deeply
incised, ephemeral drainages characterized by small delta plains and cypress headlands where
they discharge into the Chowan River and Albemarle Sound.

FIGURE 2. A color topography LiDAR map shows the Bertie Peninsula, associated towns, and
surrounding water bodies in the northeastern North Carolina Coastal Plain. Topographic data
are from the NC 2015 LiDAR program. Map prepared by D. Ames.
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THE COLERAIN WATER HUB
The geographic setting of Bertie County provides a prime basis to capitalize on the
incredible water system it has been blessed with. Consequently, NC LOW recommends
developing a series of five educational and recreational “water hubs” for eco-tourism
development (Figure 3). Because the landscape and waterscape for each “water hub” are so
different and unique, the potential plans and uses can be substantially different, but
complementary to the whole system. Some of these “water hubs” already have a moderate level
of maturity, while others are only in the stage of considering future possibilities. The five “water
hubs” are considered in order of the present level of eco-tourism development; this ranges from a
high level in Windsor to Colerain where there is no public access to the Chowan River.

FIGURE 3. A color topography LiDAR map shows the Bertie Peninsula landscape and
associated waterscape that includes the three major water bodies that surround the peninsula
and a multitude of smaller tributary stream systems that dissect the uplands. The red boxes with
red stars are the five proposed Bertie Water Hubs. Topographic data are from the NC 2015
LiDAR program. Map prepared by D. Ames.
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The north-south oriented Chowan River estuary is dominated by the Wiccomoco Bluffs
along the western shore south of Colerain and the Cow Island Swamp north of Colerain. The
unique coastal character of these world-class and critically important coastal resource
components within North Carolina’s Land of Water, provide the basis for the proposed Bertie
County Water Hub (Figure 4). Three exceptional natural resource features of the Colerain region
include the following.
1. The Chowan River drainage is a large tributary to the Lower Roanoke River valley;
both have been flooded by rising sea level to produce the Albemarle Sound and Chowan
River estuaries. Both of these estuaries are at sea level, extend far inland from the
Atlantic Ocean without direct outlets to the ocean, and are fresh water estuaries that grade
upstream into large riverine systems with vast floodplain swamp forests. The RoanokeAlbemarle is the east-west oriented trunk system that is primarily a brown-water system,
whereas, the Chowan is a north-south water body characterized by dark, coffee-colored
water due to the abundance of organic tannins.
2. The land south of Colerain consist of high bluffs (up to 80 feet in elevation above sea
level) shorelines associated with the Wiccomoco Terrace (Figure 56). These bluffs
constitute the highest portion of the NC coastal mainland that drops directly to sea level
creating awesome view-scapes. The bluff shorelines are composed of a sequence of
fossiliferous estuarine and marine clays and sand deposits. Numerous small, but steep and
deeply incised ephemeral streams flow east off the Wiccomoco Terrace and into the
Chowan River depositing small delta plains. The scientific story embedded in these bluffs
is the history of formation of the NC coastal system.
3. The shoreline to the north of Colerain is a vast swamp forest that is a remnant of the
Chowan River floodplain before rising sea level flooded a major portion of the Chowan
valley to produce the present estuarine component. Ongoing rise of sea level has
produced the broad fringing zone of drowned bald cypress trees extending seaward for
hundreds of feet. The entire swamp forest is backed on the landward side by the high and
forested cliffs of the Wiccomoco Bluff and its associated ravines. This entire coastal
remnant contains extremely significant, natural ecosystems rich with both fauna and
flora.
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FIGURE 4. A color topography LiDAR map of the Colerain Water Hub (yellow box) and the
general location of the Colerain Cape private beach (yellow arrow) and the northern Colerain
Swamp Kayak Trail and southern Wiccomoco Bluffs Natural Area (red stars, respectively). Vast
red-brown area is the Wiccomoco Terrace, pale blue is the paleo floodplain swamp forest of the
former Chowan River, and dark blue is mean sea level. Map prepared by D. Ames.
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Due to the nature of the Chowan River shoreline, with the vast swamplands to the north
and the steep bluff to the south, conventional recreational access requires serious consideration
of how the Colerain Water Hub can be effectively planned and developed. Due to the extent of
private coastal property, the vast nature of swamp forests, high energy character of the
Wiccomoco Bluffs, there are no obvious places for conventional public water access facilities.
Thus, accessing the proposed water resources will require some original solutions. A possible
option for the northern swampland and/or southern steep bluff shorelines would be a
public/private development of sustainable eco-tourism lodge(s) and associated facilities utilizing
both public and/or private funding. The lodges would have to be on the forested upland above
the shorelines with unique and different types of adaptations to access the water within each area.
The management and operation could incorporate a 501 (c) 3 nonprofit to operate the facility as a
sustainable eco-lodge business for either or both the Cow Island Swamp Kayak Trail and/or the
Chowan River Bluff segments of the Bertie Water Crescent National Water Trail System.
Eco-lodges can be a lot more than just a fancy motel/hotel out in the woods. An
important component is that they can offer specific kinds of experiences and programs in unique
natural settings. But they can also incorporate exceptional camping areas that would provide
alternative facilities such as a cluster of tree houses, a tee-pee or yurt village, or a series of small
rustic cabins with a view. Another possibility would be to develop a “glamping” facility. These
are “glamorous camping” opportunities for those that have never camped before and require a
little more attention.
Wiccomoco Bluffs Trail.
South of Colerain, the high (up to 80 feet above mean sea level) east-west oriented
plateau of the Wiccomoco Terrace is truncated by the Chowan drowned-river estuary dominated
by its high-energy, storm dynamics (Figures 5, 6, and 7). Large storm surges and associated
winds from frequent nor’easters and tropical storms pound the shoreline into spectacular eroding
cliffs that expose dramatic beds of mud, sand, ironstone, and marine fossils. These geologic
layers tell incredible stories about the history of changing climates and sea level. Surface water
flowing off the Wiccomoco Terrace form deeply incised ravines along the bluff that contain
significant hardwood forest ecosystems. The steep ravines have over many millennia, deposited
small delta plains into the Chowan River that are surrounded by submerged cypress trees. These
cypress headlands form miniature capes that separate the more erosive bluff segments producing
the cuspate pattern of the bluff shoreline. Today, these delta plains are where many of the small
villages are located along this portion of the coast.
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FIGURE 5. Google Earth (2018) image of the potential Wiccomoco Bluffs Natural Area located
to the south of Colerain (Figure 56). The bluffs are over 80 feet high with a narrow sand beach
along the west side of the shallow, black-waters of the Chowan River Estuary. This area would
be great for development of an eco-lodge and associated educational and recreational
opportunities.
The bluff shorelines represent a truly unique and significant coastal feature that is
increasingly being modified with bulldozers, chainsaws, and bulkheads to “stabilize the bluffs”
and “improve the view-scapes” for individuals. These spectacular natural resources are no longer
forming and if a small representation can be protected could represent the cornerstone of a new
economic initiative for the entire community. The Wiccomoco Bluffs Trail provides abundant
physical and ecological evidence illustrating the history of changing climate, sea level, and
storms that have built the waterscape and landscape features of Bertie County. These natural
bluffs are the last of the highest land area above modern sea level that exists in coastal North
Carolina where hardwood forest ecosystems and associated deep ravines drop up to 80 feet into
the vast waters of the Chowan River Estuary. The proposed Wiccomoco Bluff landscapes,
waterscapes, and associated eco-systems contain an incredible scientific and cultural record and
history of NC’s Coastal System. The Wiccomoco Bluff Trail (Figure 62) could be developed as
an integrated system of water trails and road trails that extend out of a facility in the Colerain
region to explore the following possible topics.
• Ancient sea levels: sand spits and barrier islands, drowned river estuaries, and marine
beds of coral, clams, and shrimp burrows
• Incised streams: deep ravines, tall timber, delta plains, and cypress headlands
• Eroding bluffs: cuspate shorelines, ironstones, and strand-plain beaches
• Braided rivers: sand pits, swamps, and sandy soil agriculture
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FIGURE 6. A photograph view looks northeast from the top of the eroding Wiccomoco Terrace
across the Chowan River estuary. Notice the tops of young pine trees growing on recent slump
blocks from the scalloped edge of the bluff. Photograph is by S. Riggs.

FIGURE 7. Photographs of the Wiccomoco Bluffs along the west side of the Chowan River
Estuary. In the left panel notice the beautiful strand-plain beach, fossil shells and black sands
that are eroding out of the cliff, and clear, black-water of the Chowan River. In the right panel
notice the different strata (top = white sand, middle = ironstone, and basal fossiliferous
mudstone bed) that make up the cliff. Also, notice the block of trees that slumped off the upper
surface. Photographs are by S. Riggs.
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Cow Island Swamp Kayak Trail.
The vast area of floodplain swamp forest along the west side of the Chowan River and
north of Colerain to Cow Island Point and Holiday Island offers a great opportunity for
developing a major kayak trail (Figure 8). The main trail is through the shallow water, shoreline
zone that is semi-protected from open estuarine water by scattered cypress trees drowned by the
ongoing rise of sea level (Figures 9 and 10). Cow Island Swamp contains a series of shoreperpendicular, black-water, paleo-tributaries that extend into the heart of a world-class swamp
forest containing old growth bald cypress trees. The western side of the swamp forest is bounded
by the 50 to 70 foot high bluffs that are protected from the erosive processes of the Chowan
River by the vast floodplain swamp forest. The bluffs are heavily vegetated with extensive oldgrowth and mature forests and otherwise inaccessible ravines with occasional dammed ponds in
the upper reaches. The NC Natural Heritage Program has classified all of Cow Island Swamp
region as an outstanding and “significant” natural area.
The trail would initially connect with the remote Keel Creek (Figure 11) and Cow Island
Point in Bertie County with a network of camping platforms built deep within this swamp forest
along specific paleo-tributary channels. Eventually the trail system should connect with the wild,
200 acre Holiday Island (Figure 8), located in the center of the narrowing Chowan River.
Holiday Island has five existing camping platforms previously built by the Albemarle RC&D
(Resource, Conservation, and Development agency of the US SCS) and managed by Roanoke
River Partners, a non-profit 501 c 3 (www.roanokeriverpartners.org).

FIGURE 8. Google Earth image (2018) shows the Chowan River estuary and the extensive
swamp forest along the west side and north of Colerain. The Cow Island swamp forest is a
remnant riverine floodplain of the Chowan River prior to drowning of a major portion of the
river valley by rising sea to produce the existing drowned-river estuary.
11

COW
ISLAND
SWAMP

FIGURE 9. A Google Earth (2018) image of the southern portion of the Cow Island Swamp
shows the two paleo-tributary channels that connect to the dammed ponds on the upland to the
west of the low swamp forest. Notice the extensive cypress fringe along the Chowan River side of
the swamp forest.

FIGURE 10. Photograph is looking east across the Chowan River estuary from inside the
drowned cypress fringe of the Colerain swamp forest. Photograph is by S. Riggs.
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SUMMARY: FROM RIVERS TO SOUNDS
Bertie County’s unique and world-class water system represents a two-pronged future for
its citizens. The diverse and vast character of natural and cultural resources can provide the
framework for a new “From Rivers to Sounds” program that focuses on regional environmental
education and forms the basis for a sustainable eco-tourism economy. In order to develop this
eco-tourism economy, environmental education is essential to grow an educated citizenry in
order to maintain a healthy environment and to cultivate and train local personnel for new career
opportunities within the Bertie waterscape. Eco-tourism has the potential to provide important
economic benefits with an influx of new travelers visiting the region resulting in increased
spending, new local businesses and jobs, and development sensitive to the ecology and culture of
coastal eco-systems. Thus, an important goal is to educate stakeholders about the advantages of
sustainable eco-tourism development and how to balance economic revitalization with the 3-Ps
(preservation, protection, and presentation) of Bertie County’s natural resources and cultural
history.
Efforts by the two elected bodies (Town Board of Windsor and Bertie Board of
Commissioners) demonstrate the vision and willingness to work collaboratively on a regional
basis. In addition, the NC Partnership for the Sounds, NC Coastal Land Trust, NC Clean Water
Trust Fund, and NC Land of Water have all cooperated with and been major supporters of this
vision. One result is acquisition of the Salmon Creek Natural Area (995 acres) and the potential
acquisition of the Bal Gra tract (300 acres in progress), along with the county’s land (147 acres),
to establish the anchor location on the nose of the Bertie Peninsula. This 1,442 acre eco-tourism
and environmental education facility at the confluence of Albemarle Sound, Chowan River
Estuary, Salmon Creek, and the Roanoke-Cashie River systems will become one of the five
crown jewels that constitute the five water-hub system. The NC LOW report titled “Rivers to
Sounds” lays the ground work for establishing five water hubs, which in turn provides the
foundation for the possible designation as the Bertie Water Crescent National Water Trail
System. Obtaining this national recognition from the US National Park Service would provide a
national marketing tool for the unparalleled natural beauty and eco-tourism opportunities within
the “Bertie Water Crescent”.
If Bertie County can build and market a significant program around its “world-class”
natural and cultural resources, people will come. Whether they come to hunt or fish, kayak or
sail, hike or bike, or for educational experiences concerning the local natural environment or
cultural history, they will need knowledgeable guides and educators, quality outfitters, unique
places to stay, and a variety of good eating experiences. This is a whole new industry with the
potential of many new small businesses and associated jobs. It’s all about the three W’s Water,
Wildlife, and Wildness. Together they create a beautiful destination for natural- and culturalresource eco-tourism and environmental and cultural history education of a small coastal system
within northeastern North Carolina.
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