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ABSTRACT

An archeological overview and assessment of maritime resources in Maryland State waters from Ocean City to the
Virginia State Line, Worcester County, is being undertaken in two parts by the Maryland Historical Trust, for the
Department of Natural Resourcesis Coastal Zone Management (CZM) Program, pursuant to DNR Contract 14-08-
12241 CZM 161. This study is intended to support planning and management purposes and to comply with CZM
program mandates. In addition an electronic remote sensing survey was undertaken over 20 of the approximately 40
square miles included in the study area. The overview indicated that as many as 107 historically documented
shipwrecks might be located in the Stateis ocean waters between Ocean City and the Virginia Line.

The archeological overview and assessment of maritime resources was designed both to evaluate known cultural
resources and to determine the potential for other shipwreck and maritime resources within the Stateis submerged
lands. The study is based on an inventory of previously documented resources and information derived from diverse
archival repositories and individuals.

This study indicates that as many as 83 shipwrecks occurred potentially within the boundaries of the study area and
a further 24 occurred in the vicinity and may be present due to drifting and includes those documented in terms too
vague to determine where they might be in relation to the shore or drift patterns area (ilost off the coast of
MarylandT). Unless additional information clarified precisely where a wreck occurred with respect to Virginia and
the Assateague Life Saving Station near Chincoteague, references to fon Assateague,T 1Assateague BeachT or
1Assateague IslandT have been included as potentially in the area. This does not differentiate between the two
survey areas into which the study area was arbitrarily divided. Vessels recorded as wrecked at, near, or north of
Ocean City have not been included, although some of these might have drifted into the study area. The 107 vessels
referenced above are listed in Chapter 4. Current charts do not indicate that any shipwrecks are known within the
area surveyed during this portion of the project. Of the remains located during the survey, when plotted, two
clusters fell within the perimeters of a fish habitat and are deliberately placed structures related to reef creation
activities, one was the anchor clump for the Little Gull Shoal Buoy, and two are definitely cultural but do not appear
to be significant archaeologically.
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CHAPTER 1

INTRODUCTION

Project Background

As stewards of the lands and waters within the State of Maryland, the Departments of Natural Resources (DNR) and
Planning (MDP) have partnered through their Coastal Zone Management (CZM) and Maryland Maritime
Archeology Programs (MMAP), respectively, to identify and evaluate the Stateis submerged cultural resources in
the Atlantic waters from Ocean City to the Virginia State Line in order to plan for their appropriate management and
interpretation. The Maryland Maritime Archeology Program is housed within the MDPis Office of Preservation
Services at the Maryland Historical Trust (MHT). The archeological overview electronic remote sensing survey was
undertaken by the MMAP pursuant to DNR Contract 14-08-12241 CZM 161. This project is a continuation of
ocean survey promulgated by DNR and funded through CZM monies under contract 14-07-1141 CZM 237 (Langley
and Jordan 2007).

Project Description

This overview and survey compiles the historically documented archeological maritime resources for a study area of
approximately 40 square miles, from the Ocean City Inlet south to the Virginia State Line and from one mile
offshore to the three miles seaward; encompassing Marylandis State waters. This project is being undertaken in two
parts and the study area has been divided into two areas of about 20 square miles each. The first area to be surveyed
is the northern section; from Ocean City midway to the Virginia Line (Figures 1-2). The portion of State waters
from the shore to one mile seaward was surveyed previously by the Maryland Maritime Archeology Program at the
request of, and with funding from, the National Park Service (Langley 2002; Langley, Thompson and Bilicki 2004;
Langley 2005). Because of the vagaries of some historic documentation and the effects of longshore currents in
transporting and re-depositing cultural remains, some shipwrecks that occurred north and east of the study area may
have been deposited in the area, however, these have been addressed in the previous report generated for DNR
(Langley and Jordan 2007) and so are not duplicated in this volume.

No archeological sites had been recorded for the survey area. The historically recorded positions of shipwrecks
within the area were plotted to identify areas where of the highest potential for preservation of a shipwreck or for a
concentration of remains (thereby increasing the likelihood of their discovery), or both. None were identified during
the survey.

This project was carried out by MDP staff with funding from the DNRis CZM Program. Drs. Susan B.M. Langley,
Maryland State Underwater Archaeologist, and Brian Jordan, Maryland Assistant State Underwater Archeologist
acted as co-Principal Investigators. Mr. Paul Van Driessche, Sr., Ms. Joan Charles, and Mr. Michael Pohuski served
as volunteer researchers and provided much of the raw data. Portions of the hydrological information were
contributed by Dr. Stephen Gittings, NOAA, and some of the geophysical data were provided by R. Christopher
Goodwin and Associates, Inc. of Frederick, Maryland since this firm had undertaken such studies previously for this
area, on behalf of the U.S. Fish and Wildlife Service. Graphics were produced by Dr. Jordan and Ms. Jennifer
Chadwick-Moore. The many other individuals who assisted in the research and preparation of this report are
included in the Acknowledgements (P. 73).

Organization of the Report

Chapter 1 contains an explanation of the background to the study and a description of the project. The
environmental and cultural settings are outlined in Chapter 2. Chapter 3 sets out the research design, including the
sources of the data and the repositories searched. Chapter 4 presents the overview data chronologically and
annotated as to location, value, extent of salvage and any other information known. Chapter 5 includes the survey
data and examines these data with regard to the potential for preservation or likelihood of concentrations of remains.
It also identifies areas of highest potential for inclusion in subsequent survey work, and makes recommendations for
future study and/or for consideration in planning and management endeavors. References Cited and
Acknowledgements follow. Appendix A is the Principal Investigatorsi curricula vitae.
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CHAPTER 2
ENVIRONMENTAL AND CULTURAL SETTING
Introduction

The 20 square mile survey area (Figure 2) contains 12,800 acres of State waters and bottom lands. While the
adjacent lands are not included in the survey area per se, they are influenced by the environment and contain
resources washed up by storms, currents, and tides. They also influence the deposition of potentially artifact bearing
sediments and sometimes contain artifacts dredged from offshore environs through beach nourishment activities;
therefore, discussion of the terrestrial environment has been included in this overview. Also, since Fenwick Island
and Assateague Island only became permanently separate entities in 1933 when it was determined to artificially
maintain the storm-created inlet at Ocean City, place names and locations are sometimes difficult to differentiate as
they were used interchangeably or changed through time; therefore, both islands at times must be considered as a
whole.

Although the study area is well below the southern extremes of glacial advances, it was affected indirectly. For
example, terrestrial flora, fauna and aquatic regimes all were influenced by the lowering and rising of sea level as
well as by related climatic changes (Dent, 1995:73).

In addition to the usual subjects covered in this chapter, such as flora, fauna, climate, and geology, must be added
aquatic life, waves, tides, currents, and other hydrological and geological processes (Leatherman, 1988:41). The
inherent nature of barrier islands, coupled with a storm prone coast, engenders a dynamic environment in which
either or both the resources and the matrix in which they are situated may be moving at any given time; sometimes
in concert and sometimes in opposition. This can lead to the unusual situation in which the peripatetic resources are
sufficiently mobile as to change jurisdictions moving from State to federal lands and possibly back again in
relatively short periods: a strong argument for cooperative planning among the relevant agencies charged with the
management of these resources. This has been documented in the nearest lands of Assateague Island National
Seashore and Assateague Island State Park.

Environmental Setting
Flora and Fauna

The vegetation, for the most part, represents beach, dunegrass, wetland, and shrub communities, apparent in
undeveloped areas such as Assateague Island National Seashore and Assateague Island State Park. The beach
community is found from within the intertidal zone to the high tide mark and includes sea lavender (Limonium
vulgare) and American sea rocket (Cakile edulenta). More extensive is the dunegrass community, which exists
above the high tide mark, and includes seaside goldenrod (Solidago sempervirens Asteraceae), saltmeadow
cordgrass (Spartina alterniflora), American beachgrass (Ammophilia breviligulata), carpetweed (Mollugo
verticillata) and dune sandburs (Cenchrus tribuloides). The shrub community stretches between the dunegrass
community westward to the marshes of Sinepuxent Bay in Maryland and to the wetlands and more forested, upland
areas in Virginia. In this area grow northern bayberry (Myrica pensylvanica), wax myrtle (Myrica cerifera),
American holly (llex opaca), Canadian serviceberry (Amelanchier canadensis), and common persimmon (Diospyros
virginiana). The dominant representative of the upland forest is the loblolly pine (Pinus taeda). Both freshwater
and saltwater marshes are present. Although there are no natural lakes or streams on the island, freshwater ponds
result from groundwater and rainwater (Shepard, 1973:134) but are usually brackish due to the introduction of
seawater from overwash during storms. Hardy freshwater plants growing here include common reed (Phragmites
australis communis), cattails (Typha latifolia), and wax myrtle (Myrica cerifera). The latter is also a shrub
community plant. Salt tolerant plants found in the saline marshes are saltmeadow cordgrass (Spartina alterniflora),
which is also a dunegrass community plant, spike grass (Distichlis spicata) and saltwort (Batis maritima). Seabeach
amaranth (Amaranthus pumilus), not seen in New Jersey for a century and believed extirpated in the study area up to
ten years ago, is making a comeback. It shares the same environment as the endangered piping plover (Charadrius
melodus). In Appendix C of Rountree and Davidson (1999), Helen Rountree provides an extensive list of flora, and
their historically known uses, among the indigenous peoples of Maryland.



The greatest diversity of terrestrial fauna is represented by the more than 300 avian species found on Assateague
Island. Many of these are migratory species passing through seasonally as the area is located on one of the great
North American flyways. Examples include Canada geese (Branta canadensis) and Snow geese (Chen
caerulescens), wood ducks (Aix sponsa), mallards (Anas platyrhynchos), black ducks (Anas rubripes), and brown
pelicans (Pelecanus occidentalis). In addition to waterfowl there are wading birds such as the great blue heron
(Ardea herodias), the great egret (Ardea alba) and snowy egret (Egretta thula). Shorebirds include approximately
10 species of gull (Larus sp.) that reside or pass through the area. The most common are: Bonaparte's Gull (Larus
philadelphia), Ring-billed Gull (Larus delawarensis), Herring Gull (Larus argentatus), Great Black-backed Gull
(Larus marinus), and Laughing Gull (Larus atricilla), and the endangered piping plover (Charadrius melodus)
mentioned previously. Raptors like hawks and eagles (Accipitridae sp.) also nest and hunt in the area.

Mammals, again extirpated in developed areas, are represented by 31 species including white-tailed deer
(Odocoileus virginianus), eastern cottontail rabbits (Sylvilagus floridanus), opossums (Didelphis virginiana),
raccoons (Procyon lotor), red foxes (Vulpes vulpes), river otters (Lutra canadensis), coyotes (Canis latrans), mice
(Peromyscus sp.), voles (Microtus sp.), and squirrels (Sciurus sp.), including the rare and endangered Delmarva fox
squirrel (Sciurus niger cinereus). The latter was introduced to the area by the U.S. Fish and Wildlife Service in the
1980s as a preservation measure for the squirrelsi population. Two other introduced species are Sitka black-tailed
deer (Odocoileus hemionus sikesis) released by the Boy Scouts in the 1920s, and ponies (Equus caballus) pastured
in the 17th century, which became feral. Marine mammals include whales, such as the humpback (Megaptera
novaeangliae), and dolphins (Tursiops truncatus). Reptiles and amphibians are present in the form of turtles
(eastern mud (Kinosternon subrubrum), snapping (Chelydra serpentina), painted (Chrysemys picta), and
diamondback terrapin (Malaclemys terrapin)), frogs (Rana sp.), toads (Bufo sp.), and snakes (fam. Colubrid).

Finfish are plentiful and diverse. These include Atlantic menhaden (Brevoortia tyrannus), striped bass (Morone
saxatilis), black sea bass (Centropristis striata), bluefish (Pomatomus saltatrix), Atlantic croaker (Micropogonias
undulatus), striped mullet (Mugil cephalus), Atlantic bonito (Sarda sarda), red drum or channel bass (Sciaenops
ocellatus), crevalle jack (Catanx hippos), sheepshead (Archosargus probatocephalus), and cobia (Rachycentron
canadum). Other fish include members of the mackerel family like Atlantic mackerel (Scomber scombrus), Spanish
mackerel (Scomberomorus maculatus), little tunny or false albacore (Euthynnus alletteratus) and bluefin tuna
(Thunnus thynnus), and anadromous fish like the alewife (Alosa pseudoharengus) and American shad (Alosa
sapidissima). These last three are generally found much farther off shore in open sea. Skates and rays also are
caught in the shallows and include the clearnose skate (Raja eglanteria), cownose ray (Rhinoptera bonasus) and
southern stingray (Dasyatis americana). Crustaceans and mollusks include blue crabs (Callinectes sapidus),
mussels (iribbedT (Geukensia (Ischadium) demissa), and iblueT or iedibleT (Mytilus edulis)), clams (Mya arenaria),
and oysters (Crassostrea virginica) among others. Clams and oysters are also being cultivated on a limited scale in
an effort to sustain the shellfish industry. Helen Rountree provides an excellent reference to the types of fish and
shellfish extant and their availability to the indigenous peoples of the area during the contact period in Appendix D
of Rountree and Davidson (1999).

Hard shell clamming activities have affected the configuration of the Stateis bottomlands severely in the survey area
and may have negatively impacted any historic cultural properties submerged once present in the area. Illustrations
of this damage are included in the survey section of the report.

Soils

The study area is situated entirely within the Coastal Plain Physiographic Province. This places it within Worcester
County and the Atlantic Drainage (Marylandis Research Unit 1), (Shaffer and Cole, 1994) (Figure 3). It is a barrier
island environment; basically unconsolidated sand dunes, situated in a very dynamic environment at the eastern
extreme of the Coastal Plain. It is Holocene in age and composed geologically of Beach and Lagoon deposits
(Schmidt, 1993:146). This breaks down into three soil associations with the Assawoman Bay, or West, side of the
island being Newhorn Sand (sloping sand dunes) and Sulfaquents (tidal marsh) Associations and the East side of the
island being the Beach Association (coastal beach sands) (USDA, 1975). The latter continues out into the Atlantic
Ocean onto the Continental Shelf and so applies for the extent of the study area well beyond Marylandis territorial
waters limit of three miles.



The following soil series is a description of those which comprise the barrier island: Camocca Fine Sand (0-2%
slope), Fisherman Fine Sand (0-6% slope), Assateague Fine Sand (2-35% slope), and Beaches (0-10% slope)
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(USDA 1994:60-63). Because of this composition, the barrier islands are inherently unstable and extremely
susceptible to both wind and wave action. Normally this would constitute sufficient discussion of soils; however,
the origin, nature and characteristics of sediment particles take on added significance in light of how they interact
with the tides, currents and waves in this environment. Together, these factors all can have considerable bearing on
the disposition and preservation or destruction of archeological resources in a region.

Density, particle size and size distribution are the parameters which control the physical properties of sediments.
Packing, porosity and diltation become important when considering sediments which are picked up by waves and
currents. The slopes of beach faces are also controlled by the permeability of beach sand. Permeability, in turn, is
determined by the packing, size, and size distribution of the sediment grains (Shepard, 1973:69). Size is measured
in gross terms by reference to sand, silt and clay: coarse, medium and fine respectively. There are charts and
formulae which refine these measures in great detail. There are three main sources of sediment particles:
terrigenous, biogenous and authigenic (Op. Cit., 75). Terrigenous sediments are the result of weathering and erosion
of rock. These are made up mostly of quartz but can also include large percentages of feldspar and ferromagnesian
minerals (which include hornblende, pyroxene, mica, tourmaline, zircon and garnet). Biogenous sediments are the
result of the build-up of skeletal materials from calcareous secreting marine organisms: principally molluscan shells
and including foraminifera tests, ostracods and bryozoans. Biogenous sediments can also result from a build-up of
woody or other biological matter like peat or even coal. Authigenic sediments are deposited on the sea floor as a
result of chemical reactions not directly attributable to organisms. Examples include glauconite, pyrite and various
manganese and phosphatic nodules. The majority of sediments in this study are terrigenous in origin.

Particle shape is important since round grains are more easily set in motion while angular or planar ones are more
difficult to dislodge. However, round particles have less resistance and therefore do not travel far, while platy grains
provide more surface area and can be swept farther. Shape also relates to packing, porosity and diltation. Packing is
the spatial arrangement of the granules that produces various levels of density. Porosity is the ratio of pore space
between grains to the space occupied by the sediment as a whole. Diltation is best described by example since it is a
property not possessed by known fluids or solids:

When a dense grain aggregate is at rest, the packing arrangement
cannot be changed without moving and rearranging the grains. Because
grains at rest are in contact with their neighbors on all sides,
rearranging them requires that there be at least a temporary expansion
or diltation in the volume of the aggregate©Oa change in bulk

occurs when the shape of a granular aggregate is changed. In

other words, whenever a granular mass is sheared, a change in volume
is produced, and hence a change in porosity.

The instantaneous édryingi of the surface of a wet beach when
stepped upon is a good example of the diltation of a densely packed
sand due to shear. The diltation produces a sudden increase in
pore space and a local deficiency in pore water. Capillary action
causes water to flow toward the area of deficiency, and an excess
of water is observed when the weight causing the shear is removed.

(Shepard, 1973:82)

Final considerations are permeability and slope. The former relates to a beach environment in that the resistance of
the sediment to the discharge of water through it partially determines the dissipation of wave energy moving over
the land. The slope exhibited by a beach face is the result of a dynamic equilibrium between the run-up, or swash,
of water up the face and the return flow (or backwash) down the beach. There is a strong correlation between the
slope and grain size since the latter determines permeability. For example, the loss of run-up because of discharge
into the beach is ten times greater for beach grains 4 mm in diameter than for beaches where the grains are only 1
mm in diameter, and the discharge through the smaller grains is almost negligible (i.e. there is as much water in the
backwash of a fine-sand beach as in the run-up) and the resultant beach face cannot stand at a steep angle. Fine sand
beaches, like those at Assateague Island National Seashore and Assateague State Park are characterized by very
gentle foreshore slopes with sand that is generally hard packed near the water; sufficient to support walking and
traffic, and the offshore commonly has bars and troughs (Op. Cit., 127).



It was once believed that Assateague Island was actively migrating westward as sand erodes from the seaward side
of the island and is re-deposited on the west side in the lee of the dunes which are generally unconsolidated
(Schmidt, 1993:43, 127; Leatherman, 1988; Kraft, 1977; Shepard, 1973:134): basically, rolling over itself, burying
and exposing both archeological and natural resources as it does (Leatherman, 1988:46; Wroten, 1972:2-3). More
recent research indicates that there is a stable spine down the island with the heaviest movement seen at the north
end, caused by the Ocean City Inlet jetties, that keep the north end of the island, adjacent to the study area, stable
and actually accreting while causing the sediments below the inlet to migrate southward, forming an complex spit at
Tomis Cove Hook while diminishing the north end of the island (Zimmerman, 2003: Pers. Comm.). This is
discussed in more detail later in this chapter.

Other considerations include, not only possible mixing of smaller artifacts through deflation and potential loss of
features, but creation of a continually changing provenience for larger artifacts, such as shipwrecks and historic
structures as they are left behind by their land base. An additional resource management consideration raised by this
mobility, and mentioned above, is that archeological remains can actually change management jurisdictions. A
shipwreck, or portion thereof, on shore on Assateague Island could potentially shift along the shoreline within
moving sands or due to storm action and move back and forth between State and federally owned/managed areas or,
if left behind by migrating sands, could move below mean high tide and off federal lands onto State property. If
movement of either the island or the resource, or both, is sustained, the resource could potentially re-enter the
federal domain by passing the three-mile limit on State waters and back into federal territorial seas. While this is an
exaggerated example, such movement must be considered when attempting to locate or re-locate sites or wrecks
documented in the not-so-distant past. It also underscores the importance of historical maps of the area, and
emphasizes the need for a coordinated approach to managing these resources (Figures 4-5). The constantly
changing appearance of the shoreline and its significance for this study is addressed in more detail later in this
chapter.

Climate and Hydrology

The study area is situated in a temperate region which experiences hot, humid summers (average 72°F) and
generally mild winters (average 45°F). The average annual temperature is 58°F (Chesapeake Properties, 2002;
UMDa, 2002; UMDb, 2002). According to the USFWS (1987) the average annual precipitation is 38 inches
(96.5cm) with a range of 30 to 60 inches (76 fi 152cm). The National Oceanographic and Atmospheric
Administration (NOAA) claims an average precipitation of 40.4 inches (103cm) and average snowfall of 16.5 inches
(42cm) (1999:T3; T11).

Other factors that play a role in the formation processes, or taphonomy, of the region include wind, waves, currents
and tides. These influence the topography of the land and also act on cultural maritime resources, generally
shipwrecks, to determine how these enter the archeological record. Study of these natural phenomena is not new;
Leonardo da Vinci documented wave motion in 1480, while the major ocean current, the Gulf Stream, was
discovered by Ponce de Leon in 1513 and subsequently mapped for the first time by Benjamin Franklin (Shepard,
1973:44). The Allied landings of World War 1l relied on intensive study of wave propagation and much research in
this area is still being undertaken by the U.S. Army Corps of Engineers to understand better and resolve problems
with beach maintenance and the effect of engineering structures on beaches and harbors. The barrier islands are
considered to be wave-dominated, or tide-dominated in nature, as opposed to those islands sheltered behind
Assateague and Fenwick Islands that are no longer subject to wave and littoral taphonomic processes (Oertel and
Kraft, 1994).

Wind-generated waves have a variety of names based on their shape, which is determined by the turbulent nature of
the flow of wind over the water surface. This flow transfers energy to the water through tangential stress but it does
so irregularly in gusts. Ripples are set up first and grow into waves with a sheltered, or lee, side and this effect
causes waves to propagate in the direction in which the wind blows. Waves occurring in the center of a storm are
called Tsea wavesT and appear to be irregular in shape and moving in various directions, although generally parallel
to the wind direction and outward from the storm center. When they are not under the direct influence of wind, sea
waves are smoother in shape and profile. Once beyond the storm center, smooth waves are called iswell.T Sea
waves can be as high as 100 feet (30.5m) while swell rarely exceeds 40 feet (12m) (Shepard, 1973:44). Waves from
a storm center can travel thousands of miles over deep water with only minima