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Abstract

ABSTRACT

This report presents results of a cultural res@aireenote sensing survey of two proposed sand
borrow areas located off of Wallops Island, Virgiras part of the National Aeronautics and
Space Administration (NASA) Shoreline Restoratiamd dnfrastructure Protection Program
(SRIPP). URS Group, Inc. (URS) conducted this wirkassist WFF with compliance with
Section 106 of the National Historic Preservatiart 8f 1966, as amended; with the Abandoned
Shipwreck Act of 1987; and with the National Envingental Policy Act (NEPA) (42 U.S.C.
4321 et seq.) of 1970. NASA is the lead agencygmieg an Environmental Impact Statement
under NEPA for their SRIPP at WFF; the U.S. Armyr@oof Engineers and the Minerals
Management Service are cooperating agencies okl®@nd other SRIPP-related compliance
including Section 106 of the National Historic Rrmestion Act of 1966, as amended and the
Abandoned Shipwreck Act of 1987. This investigat#nd report were completed in accordance
with guidelines established in the Mineral Managen&ervice (MMS) Notice to Lessees (NTL)
2005-G07, entitledhrchaeological Resource Surveys and Repats with the Secretary of the
Interior’s Standards and Guidelines for Archaeology and HistBreservation(Federal Register
48, No 190, 1983). MMS regulates activities on pbetions of the Outer Continental Shelf that
contain these proposed sand borrow areas. WFRU&®I consulted with MMS staff during
2008 and 2009 to ensure that the requirementsosit ih NTL 2005-G07 would apply to the
current project.

The primary objective of this study was to identifiyaritime related cultural resources,
particularly submerged watercraft, and buried mtehic sites within the survey areas. Archival
research and a remote sensing survey were useddmplish these tasks. Research indicated a
moderate potential to encounter submerged histesources, and a relatively low potential to
encounter buried prehistoric resources within thgegt area. Review of the National Oceanic
and Atmospheric Administrations Automated Wreck d@ddstruction System (AWOIS) and
other pertinent sources suggests a total of 12xsbgks within a 13-mile (21 kilometer) radius
of Wallops Island.

The survey array consisted of a Hemisphere Cre®&80 Digital Positioning System (DGPS),
a Geometrics G882 marine cesium magnetometer, daMDBydrotrac digital echo sounder, a
Benthos Chirp 3 Sub Bottom Profiler and a 600 kHarilke Sonics side scan sonar system.
Survey control and data quality control were ackiewith Hypack’'sHypack 2009a ®survey
software.

A total of five target groups were identified apnesenting modern debris. None of the five
target clusters have the potential to represenifgignt submerged cultural resources. They are
instead consistent with modern fishing and dumgicigvities. No further work is recommended
for the five targets identified during this survey.
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SECTION One Introduction

1.0  INTRODUCTION

This report presents results of the cultural resesiremote sensing survey of two proposed sand
borrow areas located off of Wallops Island, in Acazk County, Virginia. URS Group, Inc.
(URS) conducted this work on behalf of Wallops HRtig-acility (WFF) to assist the National
Aeronautics and Space administration’s (NASA) Wadld-light Facility (WFF) with compliance
with Section 106 of the National Historic PreseimatAct of 1966, as amended; with the
Abandoned Shipwreck Act of 1987; and with the NagioEnvironmental Policy Act (NEPA)
(42 U.S.C. 4321 et seq.) of 1970. NASA is the lagdncy preparing an Environmental Impact
Statement under NEPA for their Shoreline Restomatiod Infrastructure Protection Program
(SRIPP) at WFF; the U.S. Army Corps of EngineerSACE) and the Minerals Management
Service (MMS) are cooperating agencies on the Hi& ather SRIPP-related compliance
including Section 106 of the National Historic Rrmestion Act of 1966, as amended and the
Abandoned Shipwreck Act of 1987. The EIS analyaggmtial impacts to human health and the
environment from the SRIPP proposed action of hwing sand from either of two offshore
sand shoals (Unnamed Shoal A and Unnamed Shoal 8ider to replenish the eroded beach
faces of WFF. This investigation was undertakeoansultation with MMS, and in accordance
with guidelines established in MMS Notice to Les@d&L) 2005-G07, entitled\rchaeological
Resource Surveys and Reppdrd the Secretary of the InterioBsandards and Guidelines for
Archaeology and Historic Preservatidirederal Register 48, No 190, 1983). MMS regslate
activities on the portions of the Outer Continer@htlf (OCS) that contain these proposed sand
borrow areas. WFF and URS consulted with MMS stafing 2008 and 2009 to ensure that the
requirements set forth in NTL 2005-G07 would applyhe current project.

The primary objective of this study was to identifiyaritime related cultural resources,
particularly submerged watercraft, and buried mtehic sites within the survey areas. Archival
research and a remote sensing survey were useddmplish these tasks. Research indicated a
moderate potential to encounter submerged histesources, and a relatively low potential to
encounter buried prehistoric resources within thgegt area. Review of the National Oceanic
and Atmospheric Administrations Automated Wreck dddstruction System (AWOIS) and
other pertinent sources suggests a total of 12xhgks within a 21 kilometer (13 mile) radius
of Wallops Island.

This investigation took place between March andt&aper of 2009. Christopher Polglase,
RPA served as project manager for this projectn J2aPelletier, RPA served as principal
investigator and as senior remote sensing spdcaiid analyst. Anthony Randolph served as
remote sensing specialist and analyst. Bridgetslmieonducted archival research and produced
graphics for the report.

Survey operations were conducted from the 14 mgtérfoot) research vessel, Venture lll,
chartered from Captains Paul and Ruth Hepler ofmBet, New Jersey. The survey array
consisted of a Hemisphere Crescent R130 DigitaltiBomg System (DGPS), a Geometrics
G882 marine cesium magnetometer, an ODEM Hydratigital echo sounder, and a 600 kHz
Marine Sonics side scan sonar system. Surveyaoatd data quality control were achieved
with Hypack’sHypack 2009a ®&urvey software.

This report is divided into seven sections, inahgdihis introduction. Section Two is a review of
previous archaeological and architectural sites @esntains surveys within 1.6 kilometers (1
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SECTION One Introduction

mile) of the project area, followed by a discussadnown shipwrecks within 21 kilometers (13
miles) of the project area. Section Three contthesprehistoric and historic cultural contexts,
which are used to evaluate the potential for entsying submerged prehistoric and historic
cultural resources within the project area. SecHour contains the environmental setting of the
region. Section Five presents the research methodsrepositories used during background
investigations, survey methods, and the expectadtseof the survey. Section Six contains the
results of the remote sensing survey. Section Spresents the summary and recommendations
for targets identified in Section Six. Section Iigontains the List of References Cited. Report
figures and plates are included as an addendunperfgix A contains a table of side scan sonar
images and Appendix B contains the Qualificatiohkeestigators.
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SECTION Two Previous Investigations

2.0 PREVIOUS INVESTIGATIONS

21 ARCHAEOLOGICAL INVESTIGATIONS

A review of previously investigated sites providescontext used to assess the potential to
encounter archaeological materials within the mtogrea. A total of seven archaeological
surveys were conducted within 1.6 kilometers (lejndf the beach area where sand is to be
deposited (Table 2-1). These surveys identifietal of 10 archaeological sites within this

radius (Table 2-2). Site 44AC558 was identifiedtbg Eastern Shore Archaeological Society,
but no formal report has been filed.

Table 2-1. Archaeological Surveyswithin 1.6 kilometers (1 mile) of the Beach Area

Sites | dentified Company Name Report Date
None Mark Wittkofski (Wittkofskil980) 1980
Greenhorn & O'Mara, Inc (Dinnell
None and Collier 1990) 1990
None Telemarc, Inc (Otter 1991) 1991
3D/Environmental Services Inc.
None (Miller 1991) 1991
Louis Berger Group, Inc (Ahlman and
None LaBudde 2001) 2001
44AC9, 44AC89 Darrin Lowery (Lowery 2000, 2003) P0Q003
44AC159, .
LAACA59 URS Corporation (Myers 2003) 2003

Mark Wittkofski conducted a Phase | reconnaissdocea proposed parking lot on Wallops
Island for the US Navy in 1980. He determined tiiet area had a low potential to contain
archaeological resources as it had been distunheédjiegaded with modern fill (Wittkofski 1980).
Wittkofski conducted a comprehensive survey of Aunaok and Northampton Counties
throughout the 1980s. This survey identified 28&vprusly unrecorded archaeological sites,
none of which are within the beach area.

Greenhorne & O’Mara, Inc. (Dinnell and Collier 199bnducted a study of the southwestern
portion of the Main Base for the Wallops Naval FHes Engineering Command. They
identified one site, but it was outside the 1.@kieter (1 mile) radius of the current beach area
in which sand will be deposited.

Telmarc, Inc (Otter 1991) conducted a Phase | aalbgical survey adjacent to the WFF in
1991. This study was conducted as part of a pro@@quisition west of a runway. No cultural
resources were identified.

3D/Environmental Services, Inc. (Miller 1991) coetgld a cultural resources inventory which
included an evaluation of archaeological and aechitral resources of the WFF in 1991. The

2-1



SECTION Two Previous Investigations

study was designed to produce a predictive modglsansitivity assessment for archaeological
resources, as well as acting as a planning docuimefutture evaluations at WFF.

Louis Berger Group, Inc. (Ahlman and LaBudde 20€dnducted an archaeological survey for
the proposed Route 709 bridge replacement locatgtiwest of the island. They identified three
archaeological sites. These sites are all loca¢gdnd the 1.6 kilometers (1 mile) radius of the
proposed sand deposit area.

Darrin Lowery (2000, 2003) conducted an archaeckligurvey of the Chesapeake and Atlantic
shorelines associated with Accomack and Northam@mmnties of Virginia. His findings were
presented in two volumes designed to assess thactmgd natural and human activities to
archaeological sites along the shore. He documemieterous previously identified sites, both
historic and prehistoric in nature, as well as doenting several new sites. His report identified
seven sites (44AC9, 44AC77, 44AC78, 44AC79, 44ACBOACS81, 44AC89) within a 1.6
kilometer (1 mile) radius of the project area. SiAC9 represents an Archaic shell midden that
is limited to the plowzone and includes a few psadric ceramics sherds. Sites 44AC78,
44AC79, 44AC80, and 44AC81 all represent shell middfrom an undetermined prehistoric
period. Site 44AC77 was a historic artifact seattansisting primarily of ceramics which date to
the second and third quarters of the"i€ntury. Site 44AC89 consists of a possible
Revolutionary War earthwork located on Wallopsnsdla

URS conducted a cultural resources assessment BfilVEO03 (Meyers 2003). The goal of this
study was to further assess archaeological andtectiral potential. Two archaeological sites,
44AC159 and 44AC459 were encountered within thekiloBneter (1 mile) radius of the current
project area. Site 44AC159 is located on Wallogeni$ and consists of a clam and oyster shell
midden approximately 3 feet in height. Site 44A@4Bas a late 19to early 28 century
structure associated with the US Coast Guard. & tft291 artifacts were recovered from this
site including nails, brick, glass, ceramic, andlsh

Table 2-2. Archaeological Siteswithin 1.6 kilometers (1 mile) of the Beach Area

Site Number Site Type Cultural Period
44AC9 Shell Midden Archaic
44ACT7 Historic Artifact Scatter Late $@entury
44AC78 Shell Midden Undetermined Prehistoric
44AC79 Shell Midden Undetermined Prehistoric
44AC80 Shell Midden Undetermined Prehistoric
44AC81 Shell Midden Undetermined Prehistoric
44AC89 Military Earthworks Revolutionary War
44AC159 Shell Midden Unknown
44AC459 Historic Coast Guard Site Laté"1m0™ century
44AC558 Artifact Scatter Undetermined Prehistoric

2-2



SECTION Two Previous Investigations

22 ARCHITECTURAL INVESTIGATIONS

Two previously identified historic properties aoedted within a 1.6 kilometer (1 mile) radius of
the project area (Table 2-3). Within the WallopgR Facility itself are two historic properties
that were found to be eligible for listing in th&kNP in the 2004Historic Resources Survey and
Eligibility Report for Wallops Flight Facility, Aamack County, VirginidURS/EG&G 2004):
the Wallops Exchange and Morale Association (WENR&Lreational Facility/U.S. Coast Guard
(USCQG) Lifesaving Station (V-065, VDHR# 001-002700}), and the Observation Tower (V-
070, VDHR#001-0027-0101). In a letter dated Novemdée 2004, VDHR concurred with
NASA'’s determination of eligibility for these twagperties.

Table 2-3. Architectural Siteswithin a 1.6 kilometer (1 mile) of the Project Area

National Register
DHR ID # Name Eligible
U.S. Coast Guard
001-0027-0100 Lifesaving Station Yes
001-0027-0101 Observation Towe Yes

23 KNOWN SHIPWRECKS IN THE WALLOPS ISLAND AREA

Twelve shipwrecks have been recorded in the vicimf Wallops Island, extending 20.9
kilometers (13 miles) off shore (Table 2-4). Thegeecks were identified primarily using
NOAA’s Automated Wreck and Obstruction InformatidBystem (AWOIS), and Bruce
Berman’sEncyclopedia of American Shipwre¢k972).

The proximity of Wallops Island to the Chincoteagméet, which serves as the entrance to
Chincoteague Bay, resulted in extensive commepmal recreational vessel traffic along the
Wallops Island coastline en route to Chincoteagug @ther barrier islands. Reported craft
losses in the vicinity of Wallops Island are cotesi$ with vessel classes commonly operated
within the Chesapeake region. All craft were lasting the 28 century. A total of four wrecks
were sailing schooners and three were barges.ngilestug boat and fishing trawler were also
lost, along with three unidentified vessels.

2-3



SECTION Two Previous Investigations

Table 2-4. Vessels Sunk within 20.9 kilometers (13 miles) of Wallops | sland

Vigse Vs DEL20) Date Built | Tonnage CEUE2G L ocation
Name Type L oss L oss
, Lat: 37.8167
E.R. Smith | Unknown 1/25/1943| Unknown| Unknown Sunk Long: 75.3663
SW of
FIore.n.ce Schooner 9/19/1921 1874 252 Foundered Chincoteague
and Lillian :
Lighthouse
Jennie N Carter’s Shoal,
Huddell Schooner| 2/4/1910 1870 279 Stranded Chincoteague
Lizzie :
Schooner| 7/12/1914 1890 77 Stranded Chincoteague Injet
Godfrey
Fishing Sunk, broken Lat: 37.8667
Nancy Jane Trawler 3/2/1968 Unknown | Unknown up Long: 75.4163

Lat: 37.8367

P. J Hooper Tug 3/26/1971  Unknowp  UnknownUnknown Long: 75.3399

Ruhama Blackfish Bank,
Shaw Barge | 12/8/1917 1915 473 Foundered VA.

Ruth Barge | 12/9/1917 1908 435 Founderéd B'aCkf\'/S: Bank,
Steel Barge Blackfish Bank
No. 2 Barge | 1/23/1935 1889 2217 Foundered Buoy, VA.

. Lat: 37.8646
Unknown Sailing Unknown Unknown  Unknown Unknown Long: 75.4005
Lat: 37.8001
Unknown | Unknown| Unknown Unknown | Unknown Unknown Long: 75.2463
Wm'. Schooner| 12/22/1918 1874 79 Stranded Chincoteatfue,
Meekins

Source: AWOIS, Berman 1972




SECTION Three Cultural Context

3.0 CULTURAL CONTEXT

The Virginia Department of Historic Resources (VDHRas developed a chronological
framework for the prehistory and history of the Goomwealth. This framework provides the
basis for understanding prehistoric and historitucal development in the area, as well as
providing a context for predicting the types andds of archaeological sites expected in the
project area. Included in this background sechianPrehistoric Context and Historic Contexts.

3.1  PREHISTORIC CONTEXT

VDHR has defined three major periods of prehistofjnese are the Paleoindian Period (10,000
— 8000 BC), the Archaic Period (8000 — 1000 BCY #re Woodland Period (1000 BC — AD
1600). Table 3-1 summarizes the chronology ofdhesriods. The Archaic and Woodland
Periods are further subdivided into Early, Middded Late Periods, which are characterized by
changes in material culture (e.g., projectile psiyles), environmental adaptation, subsistence
strategies (e.g., hunting and gathering, fishimgl, laorticulture), settlement patterns, technology,
and socio-political configurations. Each major dirperiod is discussed below, along with
relevant data concerning settlement and subsistpaterns established by excavations and
study of archaeological sites in the Coastal Plain.

Table 3-1. Prehistoric Culture Chronology

Culture Period Sub-Period Date Ranges
Paleoindian n/a 10,000 — 8000 BC
Early 8000 — 6500 BC
Archaic Middle 6500 — 3000 BC
Late 3000 — 1000 BC
Early 1000 BC — AD 300
Woodland Middle AD 300 — AD 1000
Late AD 1000 — AD
1600
Contact n/a ca. AD 1600

3.1.1 Paleoindian Period (10,000 - 8000 BC)

The region was first inhabited approximately 12,8@@rs ago with an influx of people who
practiced a hunting and foraging lifestyle. Altlgbuthere is evidence of human occupation in
western North America and South America before Q@0 12,000 BC, there is no conclusive
evidence in the Middle Atlantic region for humancopation before the Paleoindian Period.
There is a great deal of debate over the issue ‘pfe&xClovis” culture in the Americas that
predates the traditional “Clovis” culture of theléandian Period. Archaeological sites such as
Cactus Hill in Virginia (e.g., McAvoy and McAvoy 99), Meadowcroft Rockshelter in

3-1



SECTION Three Cultural Context

southwestern Pennsylvania (e.g., Adovasio et a8),%nd the Topper Site in South Carolina
(e.g., Parfit 2000; Rose 1999) have provided tema but inconclusive evidence for human
occupations predating the Paleoindian Period. é&her currently no evidence for pre-
Paleoindian occupations on the Delmarva Penindtiawggh shifts in survey strategies in recent
decades (e.g. Lowery 2001, 2003) have resulteg@w discoveries that may change the focus of
research in this area. There are also extensiviiaaeswils on the coastal plain that may cover
more ancient fluvial sediments (Foss et al. 19 )me of the depositional contexts may
eventually reveal buried Paleoindian or pre-Palecupations. The discussion below focuses on
the widely accepted definition of the Paleoindiatiwre in the Middle Atlantic region.

The end of the Pleistocene epoch (ca. 12,000 -0Q0y0ars ago) represents the terminus of the
Ice Age or at least the beginning of a long intec@l episode. The environment during this

time was quite different from modern conditions.oisure locked in glacial ice sheets resulted

in lower sea levels and greater exposure of co&mtds. Areas exposed during this time were
subsequently inundated by the global sea levelthat began at the end of Pleistocene, when
climatic amelioration resulted in melting continginice sheets. During this period of post-

glacial warming, the climate was probably threesight degrees Celsius colder than at present,
and the vegetation consisted of an open sprucdaparkorest composed of spruce, pine, fir and
alder (Brush 1986:149; Owens et al. 1974, Sirkiale1977).

The Paleoindian toolkit included fluted projectpeints, which were typically manufactured
from high-quality lithic materials chosen for th@redictable and consistent flaking properties.
Projectile point types include Clovis, CumberlaraiBes, Crowfield, Hardaway-Dalton, and
Hardaway Side-Notched (Dent 1995; Lowery 2001, 20@her tools in the Paleoindian toolkit
include endscrapers, sidescrapers, gravers, budansticulates, knivespieces esquillées
wedges, perforators, and generalized unifaces dacel (Dent 1995).

Preferred lithic materials for these projectilergeiwere high-quality cryptocrystalline rock such
as jasper and chert (Brown 1979; McCary 1984), ghotools made from locally available
quartz and quartzite cobbles have been documentsitea in the Middle Atlantic region (e.g.,
Ebright 1992; McAvoy and McAvoy 1997). Archaeolsigi have postulated that Paleoindian
hunter-gatherers traveled long distances to oleainmaterials for tool production (e.g., Custer
1984a; Gardner 1977). Recent research, howeverdbaumented the availability of high-
quality cherts and jasper cobbles in the CoasthRe.g., Lowery 2001, 2003), suggesting that
Paleoindians did not necessarily travel long distarto obtain lithic raw materials.

Paleoindian Period settlements consisted of seligareupied camps, from which forays were
made to obtain specialized resources, such as #orteol manufacture (Custer 1984a; Dent
1995; Gardner 1977). Site types postulated for Raéoindian Period include base camps,
quarry sites, quarry reduction stations, quarrgtezl base camps, base camp maintenance
stations, outlying hunting stations, and isolatedjgztile point finds (Custer 1989; Gardner
1989). These site types are considered part ofgd@sonal round” of Paleoindian settlement
patterning.

The isolated point find is the most common of thesmifestations and the distribution of such
finds on the Delmarva Peninsula shows a conceotrain the Mid-peninsular drainage divide
where bay-basin features represent Pleistocenacguwater sources (Custer 1989:29). This is
not to say that other areas were not frequentetigps it simply reflects the availability of more
exposed acreage for occupation in the Middle ofgérinsula. These sites are in headwater
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areas where streams flow to the bay and the ocd2awvidson (1981) also notes the use of
interior drainages during this period; a trend t@ttinues though the Middle Archaic. A single
fluted point site is recorded in Virginia on thevier Delmarva Peninsula, (Custer 1989:93), but
this find is not noted in McCary’s (1984) flutedipiosurvey.

Custer (1984a, 1989) classifies upper Delmarva ditaé&an sites within the Delaware
Chalcedony Complex, which focuses on outcrops gh quality cryptocrystalline lithic raw
materials, specifically Delaware chalcedony. $eatdnt patterns focused on these high quality
lithic resources and on environmental resource eyattp zones such as upland or interior
swamps, headwater zones and similar early Holoeemeonmental settings.

Paleoindian subsistence patterns are difficultisous$s for the Middle Atlantic region due to the
paucity of recovered faunal and floral remains.le®adians in the western United States are
considered to be “big game” hunters of extinct fdtmiene megafauna such as the mammoth,
caribou, musk ox, and giant beaver. There is nwme evidence for a similar subsistence
pattern in the Middle Atlantic region, though megafal remains have been recorded in the area
(Custer 1989; Dent 1995; Edwards and Merrill 19784ery 2001, 2003). Paleoindians in this
area likely subsisted on mammals such as whiteetaldeer, caribou and moose, along with
smaller mammals. While Paleoindian subsistencégily focused on hunted game, there is
evidence to suggest that plant foods and fish vadge important food resources (Dent 1995;
McNett 1985). It should also be noted that a achay of megafauna (e.g., mammoth, mastodon,
walrus, and ground sloth) recovered from the cemtial shelf of the east coast may represent
some of the key species that were hunted at theoémlde Pleistocene (Edwards and Merrill
1977). One of the mammoth finds, for example, cofmem the outer edge of the coastal plain
in the lower Delmarva Peninsula area of Virginia\{&ards and Merrill 1977:11).

Paleoindian sites are not widely known in the \filgi Coastal Plain. Much of what
archaeologists know about Paleoindians comes femiated finds of fluted projectile points.
Few intact Paleoindian sites have been identifiethé region (Dent 1995; Lowery 2001, 2003),
however, dozens of isolated fluted point finds hbgen documented on the Delmarva Peninsula
(e.g., Custer 1989; Dent 1995). The Paw Paw Cbeglscated in the northern Chesapeake Bay
area in Maryland, is currently the only excavatede®indian site on the Delmarva Peninsula
(Dent 1995; Lowery 2001, 2003). One theory exphgrthe lack of documented Paleoindian
sites is that they are located on the Continertelf®f the Atlantic Ocean in areas that would
have been dry land during the Paleoindian Periad,(Bent 1995; Lowery 2001, 2003).

3.1.2 Archaic Period (8000 - 1000 BC)

The Archaic Period dates to ca. 10,000 to 3,00@syago, and is conventionally sub-divided into
the Early (8000 — 6500 BC), Middle (6500 — 3000 B4t)d Late (3000 — 1000 BC) Sub-Periods.
In the Middle Atlantic area, Archaic sites are muebtre numerous, larger, and richer in artifacts
than earlier Paleoindian sites. They represenerges of adaptations that engendered an
increasingly sedentary existence, and focused sourees available along large rivers and major
tributaries. Other, often smaller sites of thisige located away from the main streams probably
represent seasonal or other specialized activitiasreasing territoriality and regional diversity
are reflected in numerous artifact varieties, estlgcprojectile points, throughout the Archaic
Period. Evidence from Paleoindian and Early Arclsaties suggests that the transition from the
Paleoindian way of life was a gradual transitiongter 1990).
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This transition was associated with a major climatiange that marks the end of the Pleistocene
and beginning of the Holocene. The cool and mdlistate of the late Ice Age shifted to a
warmer and drier climate that approximates thabday. Rising sea levels inundated the lower
Susquehanna River Valley and began forming the &jiesxke Bay estuary and its large salt and
brackish water marshes, habitats that providedraand diverse subsistence base (Kraft 1976).
As temperatures increased during the early Holgceegetation in the region shifted from
coniferous forests of spruce to mixed deciduousfemous forests of hemlock, birch, hickory,
and oak (Brush 1986:149; Custer 1990:10; Owen$ &0@4; Sirkin et al. 1977). The spread of
deciduous woodlands into upland areas after 7000 @B£ed up new habitats to be exploited by
animals and humans (Custer 1990).

3.1.3 Early Archaic Period (8000 — 6500 BC)

Environmental conditions during the Early ArchagriBd were not drastically different from the
Paleoindian Period. Glacial recession continued deciduous forests expanded, possibly
leading to a proliferation of temperate fauna. st distinctive cultural characteristic of the
Early Archaic was the appearance of notched pritggmbints, most notably the Palmer and Kirk
varieties. There was a continuation of the Pabliam tradition of using high quality
cryptocrystalline lithic materials until the end tfe Early Archaic Period, when lower quality
quartz and quartzite materials were more frequamdd. Archaeological investigations in the
Patuxent River drainage showed that the majoritiid€ points found were made of rhyolite.
This indicates that by the Kirk phase, people tieddong distances in order to obtain preferred
lithic raw materials, or that by this time long-gantrade networks had been established
(Steponaitis 1980:68). Although rhyolite is certaiexploited as a lithic raw material by this
time, it still does not represent the intensive egident during the Late Archaic.

There was significant innovation in stone tool kdigring the Early Archaic Period. Stemmed
and side-notched serrated projectile points repldiceéed projectile point varieties. The variety
of projectile points associated with these periauicates possible changes in subsistence
strategies and exchange networks, and a possijtenedization of cultural traditions. Projectile
point styles characteristic of the period includerner-notched, serrated point styles such as
Kirk, Palmer, Charleston, Lost Lake, Decatur, AmKsssel, and Fort Nottoway/Thebes; and
stemmed points such as the Kirk stemmed and Pdgpea (Custer 1984a, 1989, 1996; Dent
1995; Lowery 2001, 2003). Other tool types chamastic of Early Archaic Period assemblages
include grinding slabs, milling stones, nuttingr&s, chipped stone adzes, wedges, perforators,
knives, and scrapers, as well as unifacial anctiaifdools (Dent 1995; Lowery 2001, 2003).

Early Archaic Period inhabitants continued to sl@opreference for high-quality lithic materials,
either transported into the area through tradeawet, or obtained from cobble sources in river
and stream beds. Some researchers (e.g., Lowédy, 2003) have noted that Early Archaic
people appear to have a preference for non-lo@tshchalcedonies, and jaspers, and have also
noted the increased use of rhyolite for tools dutims period (e.g., Custer 1984a; Dent 1995;
Lowery 2001, 2003).

Both Gardner (1974) and Custer (1980) have hypabeghat Early Archaic Period peoples
banded together into macro-base camps, or groupesnafies, in the spring and summer, and
dispersed into smaller micro-base camps in theafadl winter months. Larger base camps were
located in the valley floodplains while the smabeitumn and winter encampments were located
in upland regions.
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There is little faunal evidence from archaeologistés dating to the Early Archaic period,
though “it is assumed that this environment supggbttear, deer, elk, and a variety of small
game adapted to a northern climate” (Kavanagh B)82ne exception is the Cactus Hill site
(44SX202) which contains the remains of specie$ #na still common in the region today
(Whyte 1995). Floral evidence from sites such las €rane Point site, in Talbot County,
Maryland, includes hickory nut, butternut, acormaaanth, and chenopodium (Lowery 2001,
2003). Other sites in the Chesapeake Bay regige peoduced similar results (Dent 1995). The
floral remains recovered from Early Archaic congeitdicate that a variety of plants were used
for food. Stone artifacts such as grinding slaibgling stones, and nutting stones are also
indicative of increased reliance on plant foodsjlevadzes indicate increased manufacture of
items from wood (e.g., shelter). The changes ol tgpes have been interpreted as a shift in
subsistence strategies towards a broad-spectruptagida, utilizing a variety of species of
animals and plants, rather than focusing primaniiylarge animals.

Numerous Early Archaic Period sites are locateduphout the Delmarva Peninsula (Custer
1989; Dent 1995), mostly from surface finds in asne and shore locations. Early Archaic
Period base camps on the Eastern Shore may hauddmzted on floodplains or river terraces
that have since become submerged by sea level 8smller procurement or temporary camps
may be located on the high terrace areas (elewa#ibave 25 feet amsl), though none have been
recorded in Accomack County. The same terraces pghaduced fluted points have also
produced numerous finds of Early Archaic pointgokered by artifact collectors who search
shoreline surfaces at low tide. These submergedfessations represent significant clusters of
Early Holocene sites. Nearby upland areas may @stain a variety of procurement sites and
lithic scatters.

3.1.4  Middle Archaic Period (6500 - 3000 BC)

The beginning of the Middle Archaic Period coingdeith the on-set of the Atlantic climatic
episode, which was a warm, humid period with a gahdise in sea level that led to the
development of inland swamps. It was a period nehtike an increase in summer drought, sea
level rise, grassland expansion into the Easterroddmds, and the appearance of new plant
species (Carbone 1976:106; Hantman 1990:138). Hwsa#tlements consisted of small base
camps located in or near inland swamps that wereezoent to access seasonally available
subsistence resources as well as small, tempoanad hunting sites. This adaptation, along
with the use of a greater variety of plant resosyr@tlowed for an increase in general foraging
(Kavanagh 1982:50).

The Middle Archaic Period is characterized by aietgrof projectile point styles, including
bifurcated styles (e.g., St. Albans, LeCroy, anchd@aha) that were introduced at the end of the
Early Archaic Period (Dent 1995). Other projecpl@nt styles used during the Middle Archaic
Period include Stanly Stemmed, Neville, Morrow Mtain | and Il, Halifax, and Guilford types
(Dent 1995; Lowery 2001, 2003). Morrow Mountain delville points are more rarely found in
Virginia. The former are found principally in ti&outheast whereas Neville points are a typical
Northeast type. Brewerton and Otter Creek stylesevintroduced during the latter part of the
Middle Archaic Period, and persist into the earlgtd. Archaic Period. Other artifact types
characteristic of the Middle Archaic Period inclugilmundstone tools (e.g., adzes and gouges),
as well as scrapers, perforators, spokeshavesex@etliently-made flake tools for a variety of
functions (Dent 1995; Lowery 2001, 2003). Rhyobecame more commonly used for making
tools, though other local resources such as quamtkz quartzite were utilized as well. The
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tendency towards greater reliance on local litliorses led to a marked increase in numbers of
informal flake tools for short-term use.

Middle Archaic Period sites have been documentedhenDelmarva Peninsula, and include
isolated point finds as well as sites with buriemmponents (Dent 1995; Lowery 2001, 2003).
Community pattern and settlement data are someWh#ded due to the scarcity of Middle
Archaic Period sites with good, interpretable déjpm®al contexts. Surface sites are, however,
located in a variety of settings including uplandser terraces, and wetland areas. Middle
Archaic Period sites on the Delmarva Peninsula Haaen documented along Carolina Bay
features, spring-fed interior wetlands, uplandaees, and confluences of freshwater streams
(Lowery 2001, 2003). Subsistence patterns appedretvery similar to the preceding Early
Archaic Period, based on the limited data thateaalable (Dent 1995; Lowery 2001, 2003).
Middle Archaic points in nearby areas of Marylaravé been found on sites (e.g., 185075 and
18S0105) along Kings Creek and the Manokin Rivake Learlier Holocene manifestations,
most of sites are known through isolated point dir@h river terraces and along eroding
shorelines.

3.1.5 Late Archaic Period (3,000 - 1000 BC)

Modern vegetation had become established in thiemday approximately 3,000 BC, and the
climate was punctuated by alternating periods of aitd moist conditions (Brush 1986:150).
The Late Archaic Period is characterized by a waram drier climate than today, with the
development of xeric forests (e.g., oak and hickaryd open grasslands (Carbone 1976; Custer
1984b). Sea level continued to rise, but was ket stable by the end of the Late Archaic
Period (Dent 1995; Lowery 2001, 2003). The warraad drier climate appears to have
stabilized stream valleys and estuaries in theoregnaking such localities more attractive for
settlement. These settings developed into richtdtabwith a great diversity of exploitable
resources, particularly shellfish and anadromosk {Davidson 1981; Hughes 1980). This is
reflected in the changes manifested in Late Archadd kits as well as in the number of site
types and site locations utilized. For exampldtlesaent data from the lower Eastern Shore
show increased use of riverine and estuarine gsttiand there is a concomitant use of
ephemeral settings as well, including headwat@ l@av and high order stream areas (Davidson
1981, Hughes 1980).

The Late Archaic Period is characterized by a larggety of projectile point styles, including
Otter Creek, Vosburg, and Brewerton, Lackawaxeme Bsland, Halifax Side-Notched, Vernon,
Clagett, Piscataway (a type that persists intoWwmodland Period), and Holmes (Dent 1995).
The initial sequence for the Late Archaic was dewetl by Stephenson and Ferguson (1963) and
referred to Piscataway, Otter Creek, Vernon, arelM@rton projectile point styles. Otter Creek
points have been recovered from Middle and Lateha&icc contexts including an Otter Creek
component identified at the Higgins site (EbrighB82). Other Otter Creek sites in the Middle
Atlantic region and the Northeast in general arscdbed by Steponaitis (1980) and Funk
(1965).

Projectile point styles characteristic of the efdhe Late Archaic (sometimes referred to as the
Terminal Archaic Period) include “broadspears” s the Savannah River, Susquehanna
Broadspear, Koens-Crispin, Lehigh, and Perkiomg@egy(Dent 1995). Other projectile point
types found during the Terminal Archaic that persig the Early Woodland Period include the
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Orient Fishtail and Dry Brook types. The Fishtdibge marks the end of the Archaic period and
the beginning of the Early Woodland.

Besides the established formal projectile pointestythere appears to have been an increase in
the production of informal tools made out of flak&$ein and Klatka 1991:98). Other artifacts
characteristic of the period include steatite (st@me) bowls, groundstone tools (axes, adzes,
celts, gouges), perforators and drills fashioneahfibbroken projectile points, and scrapers (Dent
1995). Rhyolite was established during this perésda preferred lithic raw material for tool
manufacturing. It was during the Terminal Archag well as the succeeding Early Woodland
Period that large amounts of rhyolite were trangggbfrom sources in the Blue Ridge to the
Coastal Plain. The network that facilitated traalehyolite is not well understood (Kavanagh
1982:99).

Surface collections in the Delmarva region showatge use of locally available lithic raw
materials (e.g., quartz and quartzite) during tleelLArchaic. Broadspears recovered from
eastern shore sites, especially the Susquehanaaddpears, are almost exclusively made from
South Mountain (Blue Ridge) rhyolite. In the loweastern shore of Maryland, these have been
recovered, along with bannerstones and gorgetsn sdes (e.g., site 18WO032) along the
Pocomoke River.

The Late Archaic was characterized in the eastenited States by evidence of population
growth, patterns of regional differentiation, ametreased technological specialization. Trade
networks appear to have been established for ttieaege of raw materials and finished goods.
The first large, semi-sedentary (i.e., occupiedseveral months or seasons) base camps were
established along rivers and streams, and alongmiss on the Delmarva Peninsula. Surface
site data show increases in site size, which mawyplyi represent multiple, repeated occupations
rather than single, large group manifestationste 8ipes postulated for the area include base
camps, temporary camps, and resource procurenaionst (Dent 1995).

Subsistence was still largely based upon gathemhhunting, although there was an increased
reliance on riverine resources toward the end efpiériod (Steponaitis 1980). Seasonal hunting
and foraging continued, but exploitation of riveriresources rapidly became an important part
of the subsistence base. This continues the eamied toward a broad spectrum adaptation in
which a variety of resources were exploited in mdifferent environmental settings. The result
has been the identification of Late Archaic sitasjust about every habitable setting in the
region. This broad spectrum adaptation is anothey @f characterizing what Caldwell (1958)
originally calledprimary forest efficiencin the Archaic of the Eastern Woodlands.

A number of indicators point to an intensificatiohcertain subsistence strategies ca. 2000 BC,
which represents a major change in lifeways. Thisnsification has been explained as a
consequence of gradual change (Caldwell 1958) arepesodic change relating to a shift in the

composition of the environment (Carbone 1976).u@tires such as fish weirs, used to exploit
anadromous fish runs, were constructed during pleisod, and reflect the intensive riverine

focus of the latter part of this period. Whileamne resources were certainly important, interior
and upland areas continued to be utilized by Lateh&ic peoples. Late Archaic subsistence
economies may be described as diffuse, considénagise of upland areas for a broad range of
resource procurement activities gathering food$ sagcacorns, hickory nuts, and butternuts as
well as large and small game (Cleland 1976). Sudmean storage pits and steatite containers
appear in the archaeological record by 1500 BCesé&hechnological developments led to food
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surpluses and the subsequent preservation of thepduses over an extended period. The
appearance of large numbers of implements, usefgrocessing seed and fiber products, is
further evidence of this emerging economic pattern.

3.1.6  Woodland Period (1000 BC — AD 1600)

The Woodland Period dates from 1000 BC — AD 160 ia conventionally divided into the
Early (1000 BC — AD 300), Middle (AD 300 — 1000phdaLate (AD 1000 — 1600) sub-periods
based on changes in ceramic types, lithic techmedpgsubsistence patterns, and social
development. The climate during the Woodland Rercharacterized by a return to cool,
moist conditions and establishment of vegetatiat th characteristic of the region today. The
Woodland Period is marked by the introduction afceics, significant population growth, and
an increasingly sedentary way of life. Hunting giadhering of wild floral and faunal resources
remained important, but incipient horticulture, é&®n maize cultivation, eventually formed an
important part of the subsistence base.

3.1.6.1  Early Woodland Period (1,000 BC — AD 300)

It was previously thought that the transition bedwehe Late Archaic and Early Woodland

Period represented the introduction of horticultyeeg., Fritz 1993; Smith 1992, 1995).

Although Early Woodland groups in the South and Widt used cultivated plants, there is
presently no evidence that cultivated foods playedle in the diet of Early Woodland people in
the Chesapeake Bay area. Efficient hunting antlegmiy systems stemming from several
millennia of development (e.g., Caldwell 1958),lualing the exploitation of riverine and marine

species, apparently slowed the acceptance of valiigens. Cultivated foods begin to assume
an important role after 800 to 900 AD, when vaegtof tropical cultigens arrived in the Middle

Atlantic area (Smith 1995). These complementedigars of the eastern agricultural complex
(e.g. sunflower, goosefoot, sumpweed, little bgrteat had been developing for centuries.

The introduction of pottery around 1,000 BC marke beginning of the Woodland Period.
Potters’ innovations, as reflected in ceramic tyges/e become a significant basis for dating
Woodland Period archaeological site componentse &drliest ceramic types from the Eastern
Shore are the steatite-tempered Marcey Creek wadetlade crushed rock-tempered Dames
Quarter ware. Both of these wares were later cepldy the sand or crushed quartz-tempered
Accokeek wares, Wolfe Neck wares, and the grog-&zew (crushed clay) Coulbourn wares
(Custer 1983, 1989; Dent 1995; Egloff and Pott&2l Mouer 1991; Stephenson et al. 1963).

Stone artifacts characteristic of the Early Woodl&eriod include Calvert, Rossville, Potts, and
Piscataway types, some of which are also foundaite lArchaic contexts (Dent 1995; Lowery
2001, 2003; Hranicky 1991, 1993, 1994; Hranicky &wnter 1989). Other artifact types
include drills, perforators, flake tools, scrapebsfaces, anvil stones, net sinkers, mortars,
pestles, manos, metates, groundstone tools (adess,acelts), ground slate, gorgets, and tools
made from animal bone and teeth (Dent 1995).

The Early Woodland Period is marked by an intecaifon of burial ceremonialism. Influences
from the Ohio River Valley include the Adena cuétpwhich is represented on a few key sites in
the Middle Atlantic region during the Early WoodthiReriod. Artifacts associated with the
Adena culture include Cresap stemmed points, largees, blocked-end tubular pipes, effigy
pipes, copper beads and other copper artifactgetmrpendants, bird stones, bar stones, ground
slate objects, and red ochre (Dent 1995; Lowery12@003). Although these artifacts are most
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typically found associated with cremation buria#glena artifacts have been recovered from
habitation sites in the region (Dent 1995; Lowe®@2, 2003). Evidence for Adena influence in
the region has also been documented as surface dihttade items (e.g., Adena blocked-end
tubular pipes) along major streams and occasiandkfof Adena projectile points (e.g., site
18WO0144). The Nassawango site near Salisbury (VI##&4) contained more substantial
evidence of an Adena presence on the Coastal RIallaryland. Mortuary data have also come
from Adena sites in nearby Delaware, such as Kslleand (7K-E-3), Saint Jones (7K-D-1), and
the Frederica site (7K-F-2) (Custer 1984a:121-@n the western shore of Chesapeake Bay, a
cremation site (West River Site) from which Ademtfacts were recovered is one of the few
buried features dating to this time period in tbgion (Ford 1976).

Early Woodland settlement patterns were still prehantly riverine, with sites most often
identified at the junction of freshwater and bratkwater streams. Early Woodland sites are
generally larger than those of previous times,taede seems to have been an increasing reliance
on riverine and estuarine resource areas. Thdeangaimps were established seasonally in areas
where ripening resources or concentrations of gaowdd be found. Gardner (1982:60) notes
that the settlement-subsistence system of thiogesas focused primarily on a series of base
camps where people gathered together to explogosedly available resources. These base
camps were used to harvest anadromous fish inpghegsand early summer, and to exploit
estuarine resources in the fall and early wint®&arber (1991) contends that an increase in
sedentism was in part a result of a stabilized lsgal that facilitated the establishment of
resource-rich environments. Other than a trendtdvwsedentism and more focused hunting and
gathering, subsistence patterns were similar tgpthaeeding Late Archaic period with increasing
reliance on marine resources (e.g., shellfish) entvated plants (Dent 1995; Lowery 2001,
2003).

3.1.6.2 Middle Woodland Period (AD 300 - 1000)

The Middle Woodland Period (AD 300 — 1000) gengradl not well-defined, and researchers
disagree about the exact boundaries of the periht (1995:235) has referred to this period of
“technological homogenization” where “ceramic amdj@ctile point variability becomes limited
to fewer types.” Despite the presence of feweamdr and projectile point styles, the Middle
Woodland Period represents a continuation and durdlevelopment of cultural complexity that
culminates in the Late Woodland Period. The infeasion in trade networks over a large
region is one of the notable trends evident bydhset of the Middle Woodland Period. It is
thought that warmer and drier conditions may hanevailed during this period (Kellogg and
Custer 1994; Lowery 2001, 2003).

The major ceramic types for the period are PopeglCand Mockley wares (Dent 1995). Popes
Creek ceramics were first manufactured in the E¥tyodland Period, and the style persisted
through the early Middle Woodland Period in theiosagMaryland Archaeological Conservation
Laboratory 2002). Mockley shell-tempered ceramiescommon in the latter half of the Middle
Woodland Period.

Stone tool kits utilized by Middle Woodland peopées basically the same as those used during
the succeeding Late Woodland, but more exoticclithaterials are evident in Middle Woodland
assemblages. The technology evident in many Midldéodland sites seems to favor bifacial
tool production rather than the prepared core adadebflake technology that typifies Ohio
Valley cultures. Projectile points characteristicthe Middle Woodland Period include Selby
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Bay/Fox Creek and the Jack’s Reef types (Cust&®9;1Pent 1995; Potter 1993; Stewart 1992).
Other tool types found during the Middle Woodlareti®d are similar to those found during the
Early Woodland Period, and include drills, perforat flake tools, scrapers, bifaces, anvil
stones, net sinkers, mortars, pestles, manos, eset@oundstone tools (e.g., axes, adzes, celts),
ground slate, gorgets, and tools made from aniroakland teeth (Dent 1995). Dent (1995)
notes that bone tools, such as awls and needlpsaap be more ubiquitous during the Middle
Woodland than the Early Woodland Period. The preseof non-local rhyolite, argillite, and
jasper at a few sites suggests that exchange ritwoay have been established between the
Costal Plain and areas near western Maryland anbtléhv Jersey Fall Line.

There are a few sites in the Chesapeake Bay rdb@tnevidence an elaboration of mortuary
ceremonialism, with projectile points, ceramicsndaartifacts, shell beads, large pentagonal
bifaces, platform pipes, bannerstones, and pendaotsery 2001, 2003). These sites appear
later in Middle Woodland period, suggesting a regmece of mortuary ceremonialism and
continued selective influences from the Ohio Rivalley/Great Lakes region (Lowery 2001,

2003).

Settlement patterns were largely similar to tholsthe Early Woodland Period, although base-
camp settlements located at freshwater/brackiskemyanctions appear to have been abandoned
in favor of broader floodplain sites where maximrgsource exploitation of both non-tidal and
tidal aquatic resources was possible. The largabeu of sites for this time period and the
extensive size of some of the sites support tharaegt for possible seasonal aggregation and
dispersal. There is some evidence for a significgimft toward settlement of coastal and
estuarine areas (Davidson 1981) though Hughes J1#86s that inland areas along swamps and
small streams are still being utilized at that timélunting and gathering continued as the
primary food sources, with increased reliance verime and domesticated plant resources. The
presence of large, shell Midden sites during thddié Woodland Period indicates the increased
reliance on shellfish. There is also an intenatfan of horticultural practices, although hunting,
fishing, and plant collecting are still importanibsistence pursuits. The subsistence economy is
also marked by the initiation of maize horticulture

3.1.7  Late Woodland Period (AD 1000 - 1600)

Cultivated crops came to play an important rolsubsistence for much of the region during the
Late Woodland Period (AD 1000 — 1600 (Dent 1995pme researchers (e.g., Lowery 2001,
2003) suggest, however, that agriculture did nay jal big role on the Delmarva Peninsula, and
that hunting, gathering, and fishing were the basithe subsistence economy. The climate had
stabilized by this period, and “environmental cdiodis were essentially modern in character”
(Lowery 2001:87).

Chesapeake Bay region artifacts characteristib®itate Woodland Period include a variety of
ceramic types, including Cashie Currioman, Gaskilens, Minguannan, Moyaone, Potomac
Creek, Rappahannock, Roanoke, Sullivan Cove, Tawhsend Yeocomico wares (Dent 1995;
Maryland Archaeological Conservation Laboratory 200 Only the Killens, Minguannan,
Rappahannock, and Townsend wares appear on DelfRaniasula archaeological sites (Custer
1989; Dent 1995).

Projectile points characteristic of the Late Woadl&eriod include small triangular styles, such
as the Madison and Levanna types and their vari@uster 1989; Dent 1995; Lowery 2001,
2003). There is an apparent preference for localilable stone material for making points.
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Other stone artifacts recovered from Late WoodIRBediod sites include scrapers, perforators,

bifaces, hoes, choppers, net sinkers, groundstams, aelts, adzes, mauls, grinding slabs,

metates, manos, mortars, pestles, pendants, boedstoannerstones, and abraders (Dent 1995;
Stephenson et al. 1963). Artifacts made from shadl bone are recovered from Late Woodland

Period sites, including fish hooks, scraping impdets, pendants, beads, awls, bodkins,

beamers, needles, pins, and beads (Dent 1995y t@acco pipes were manufactured during

this period. Copper beads and pendants are alsoafely, found (Dent 1995).

Unlike the rich mortuary traditions of the Earlydakliddle Woodland Periods, Late Woodland

mortuary sites consist of large ossuaries contgihimman remains and few grave goods. Exotic
items found in Early and Middle Woodland Period taary contexts are absent from Late

Woodland ossuaries (Dent 1995; Lowery 2001, 200S)naller, single interments are found

throughout the Chesapeake region. Late WoodlanddPdog burials have also been recorded
in Virginia (Dent 1995).

The establishment of stable agriculture duringltage Woodland Period led to the development
of sedentary floodplain village communities. Vg&s were often located within palisades near
agricultural fields. The reliance on agricultuesd the presence of village palisades, hearths,
storage pits, Middens, and burials, is indicatif’¢he greatest degree of sedentism seen until this
time. Settlements were generally located on brit@atiplains, often near the junction of a
tributary stream and river. Small transient caimgge been found in upland settings (Gardner et
al. 1984:18-20). Hunting and gathering was condii@tem larger estuarine camps surrounded
by micro-band camps. Other trends include shiftditmc raw material preferences, perhaps
related to the development of more sedentary Vifest Smaller foraging and hunting ranges
would have resulted in more limited exploration lithtic raw materials and greater dependence
on resources found near the camps, as well as tlegsdarly obtained through exchange with
other groups.

Increased population density and competition fasiad land and resources led to the rise of
chiefdoms and a hierarchical type of political angation. Hunting, gathering, and fishing were

still practiced, but to a lesser extent than earlidgriculture does not appear to have played a
major role in the Late Woodland Period subsistegmmomy on the Delmarva Peninsula, though
populations do seem to have adopted a more segdifeéstyle. There was an increase in social
and political interaction among native tribes ie tlegion after AD 1500, and Potter (1993:151)
has suggested that an alliance of coastal plaiomgian groups was formed prior to European
contact.

3.1.8 Potential to Encounter Prehistoric Sites within the Project Area

The most likely sites to be encountered in theqmtofrea are Paleoindian in nature, because the
offshore landforms being evaluated may have begmosed during the Late Pleistocene.
Paleoindian sites are rare on the Delmarva Perinamd usually consist of isolated projectile
point finds. Large habitation sites that may b&ed&ble with remote sensing technologies are
not associated with early prehistory.

A sub bottom profiler array can, in theory, detbatied relict channels that may have been
exposed during the Late Pleistocene. The marguiscanfluences of these buried channels
represent locations where Paleoindian Period peopiy have frequented. The preservation
potential within the survey areas, which will bealissed in the next section, is very low, and it
is highly unlikely that any buried relict channddave survived intact to the present time. By
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extension, there is a very low possibility to fiad intact prehistoric site where there are no intac
buried relict channels.

3.2 MARITIME HISTORIC CONTEXT

Wallops Island is a barrier land mass located eneidstern shore of the Delmarva Peninsula in
Accomack County, Virginia. The maritime historytbfs sparsely inhabited island is intimately
related to the political, economic, and culturalckground of Virginia’'s Eastern Shore,
particularly Accomack County. This maritime corttesll focus on the history of this portion of
Virginia for this reason. Details regarding thetbry of Wallops Island are included throughout.

3.29 Contact Period (1524-1606)

The Contact Period begins as European exploressvienture into North America in search of a
northwestern passage to Asia and Cathay. Earlygesyto the Eastern Shore of Virginia began
in the early 18. The first documented landing took place in 15&#en French adventurer
Giovanni da Verrazano landed approximately 16.arkéters (10 miles) north of Cape Charles.
Contracted to explore the new world by Francis IFodnce, Verrazano hastily mapped the
eastern shore of the Chesapeake Bay and daringbtna¢ed the headwaters of the Pokomoke
River in his carricklLa Dauphine He also documented lifeways of the indigenousoheac
peoples, including the construction and use of setny dugout canoes. Verrazano dubbed the
region Arcadia in a subsequent report to the Frenotvn (Wise 1911, Lowery 2000). A second
landing took place in 1525. Explorer Lucas VasadieZyllon cruised the interior of the Eastern
Shore of Virginia in an effort to identify a nortinepassage out of the Chesapeake Bay. He
surveyed numerous waterways during this venture landed several times to provision his
vessel (Wise 1911).

Other explorers who sailed Virginia’s Eastern Shioeeveen 1571 and 1606 were Englishman
Bartholomew Gilbert and Dutch captain Richard HgklWise 1911, Lowery 2000).
Bartholomew Gilbert explored the southern coast¥igfinia, beginning in 1602, in search of
the lost residents of Roanoke Island. Sailing & fibn bark with a small crew, Gilbert was
caught in a storm off the Capes of Virginia durthg summer of 1603. To escape the storm he
sailed into the Chesapeake and anchored one mik¢h)6off the eastern shore. In need of
provisions and water, Gilbert and a small well adfrparty went ashore. After travelling only a
short distance on the beach they were attacketidojotal Accawmack tribe, and Gilbert and a
crew member were killed (Wise 1911).

Vessels employed by European explorers between 46@3.600 shared similar characteristics.
The 18" century was the first period during which ship igeswas based on predetermined
mathematical projections. Vessels developed froesdhprojections maintained rounded hulls
with a length to breadth ratio between 2.8 andt8.1. These characteristics resulted in slow,
seaworthy ships with a massive tonnage or carrgagacity. Waterline length varied between
20 and 45 meters (65.6 and 147.6 feet) (Steffy L9®Bhips of this time were called carrick,

galleon, nao, caravel, pinnace, bergaitin, and flunger 1994).

3.2.9.1 Settlement to Society (1607-1750)

Much like the rest of the Chesapeake Bay regiomgikia’s eastern shore was primarily settled
by English immigrant farmers. Explorer John Snaitthacted his countrymen to the area in 1607
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when he exclaimed that the area was a fertile, wdddnd with many creeks, bays and inlets
that permitted navigation into the interior. Thestf settlement in the area was a satellite
community hailing from Jamestown. Governor Thomate sent Lieutenant William Craddock

and a score of men to Smith Island in 1614 to p®walt and fish for the struggling Virginia

colony (Wise 1911, Ames 1940). The success ofgitmall town, called Dale’s Gift, generated

interest among colonists, thus initiating the paremd settlement of the region. Salt production
became the first industry of Virginia’'s Eastern 8h)and it remained a profitable one until the
early 18" century (Ames 1940).

The southern portion of the Delmarva Peninsula fea®ally recognized by the English crown
in 1634 when the House of Burgesses establishedmac Shire under the direction of England
and King Charles I. It stood as one of the origeght shires of Virginia and was named for the
local Accawmack tribe. This shire was divided iocomack and Northampton Counties in
1671 (Wise 1911). The earliest permanent settlementirginia’s eastern shore was located on
the southwestern side of the peninsula along thes&lfeake Bay where it was more protected
from the elements. This settlement, known as Acabknfalantation, was composed of three
distinct settlements along Kings Creek, Old Plaota€Creek, and Magothy Bay at Cape Charles
(Turman 1964). The town of Accomac became the iocadf a county courthouse on the
seaward side of the peninsula.

English and Dutch settlement on the eastern shoaduglly increased throughout the™7
century, and land grants were routinely issuedughout Accomack County for parcels ranging
from 200 to 2,000 acres. The grant for Wallopandl was awarded during this land rush.
Englishman John Wallop was given 1,450 acres on Kiekotank Island in 1672 to reward his
effort to seed Accomack with British colonists. iglgrant was later revised to 1,800 acres in
1682 and then 1,500 acres in 1692. The island,wk&s later dubbed Wallops Island, is shown
on the 1693 map of the region done by Daniel offBomas Jenifer (Figure 3-1) It was intended
that all lands granted by the English crown be &trapeculatively by the owner for the benefit
of mother England and the still isolated peninsi#hitelaw 1968). After being granted to
Wallop, the island became known as Wallops Islamdl \@as passed down to his children and
grandchildren.

The colonial economy of the Delmarva Peninsula wase diverse than that of the tobacco
dominated western shore. Salt making began onhSisiaind in 1619, and became a luxury
commodity throughout the colonies until the firstagter of the 18 century. Fertile fields
throughout Accomack and Northampton Counties yikld&cellent grain, corn, and tobacco.
Industries associated with these crops, such ais gndls and tobacco cask manufacturing
houses, dotted the landscape as additional plansatiere established. Hemp and flax were also
grown for the manufacture of cloth, and bricks werade for the construction of permanent
structures on plantations and at Accomac Town. hifkgs and boat manufacture were also
growing industries at coastal settlements (Ames0L94/essel production was so vital to the
success of the region that the Accomack assemldyeaf an incentive in 1661 of 50 pounds of
tobacco for every vessel ton produced (Wise 191The diverse eastern shore economy
established in the early Zentury continued with little change over the n@8® years.

Prospective buyers in Amsterdam, Boston, Baltimdrendon, and the Greater Antilles
clamored for eastern shore products, and maritiaget became key to the prosperity of this
isolated community between 1630 and 1750. Dutcth Bnglish trading houses located
throughout Accomack County owned seaworthy vesbalstraveled between Boston, England,
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Baltimore, and the Greater Antilles with cargoesgoéin, tobacco, flax, and salt. These
moderately sized 20 to 40 ton ships returned ladiémmolasses, sugar, rum, and refined goods
slated for re-distribution among prospering coltsigAmes 1940). These trading craft, called
Africa, Blessing of VirginiaDeliverance Anne Cleay May Flower andAtrtillery, became the
face of eastern shore commerce for 120 years, andrgted fortunes for merchants such as
Richard Scarburgh and William Claybourne (Wise 1911

The success of merchant fleets throughout colofdraérica did not go unrecognized by the
English Crown, and Parliament passed a serieststlaat restricted the local trade of competing
nations. The first of these navigation acts wased in 1651, and it stated that goods shipped to
England had to be carried by English vessels. Whidaration infuriated foreign merchants,
particularly the large Dutch population on the emstshore. The resultant regional conflict
between Dutch and English traders became knowhea®Butch War, which raged between 1651
and 1653. The war was contested politically ol land between Dutch and English privateers
at sea, and many merchant vessels were sunk ar tekerizes as a result (Wise 1911, Ames
1940). Dutch interests suffered terribly duringe ttonflict, and they ceased to be a major
economic factor in the region after the war.

Maritime prosperity on the eastern shore also edttbose motivated by quick profit, and piracy
was a looming threat along the eastern seaboavddghout the seventeenth and early eighteenth
centuries. The isolated barrier islands of thettsenn Delmarva Peninsula served as excellent
havens for captured prizes and pirate vessels @ikemette 1985). John JamesPobvidence
Frigate, William Kidd of Adventure GalleyEdward Davis, and John Cook all harried merchant
shipping in the region (Middleton 1953). Fear ofpy along the eastern shore prompted local
officials to establish lookouts along the coastpt@m Gilbert Moore was commissioned to
patrol the coast in search of possible culpritsccddack assembly member John Custis also
petitioned the Virginia governor for a royal frigato discourage further predation. Captain
Edward Teach, commonly known as Blackbear@uoéen Anne’s Revengeas born and raised

in Accomack County (Wise 1911, Shomette 1985).

As the Eastern Shore is relatively isolated fromrtiainland of Virginia, the most expedient way
to travel between the two locations was by boabrbter to facilitate travel, a ferry system was
established. A ferry had been making two roundstppr week from the port of Northampton to
York and Hampton since 1705. John Masters was gigéits to operate a ferry from the Eastern
Shore to the ports of York and Hampton in 1724.iphis operation of the ferry the main port
was soon moved to Mattawoman Creek, the main brahetlungars. He provided one transport
for the passage of foot passengers and one foramghorses (Turman 1964).

The importance of shipping on Virginia’s Easterro&hin this period became evident in the
increased restrictions placed on shipping. Towms tould become ports and attract shipping
grew exponentially both in population and wealtlirgihia passed “An Act for Cohabitation and

Encouragement of Trade and Manufacture” in 168M(ttey 1819b). This act was designed to
establish towns for storehouses in order to betteitrol the moment of tobacco and other
exports. All produce was to be carried to the desigd towns before export and all goods
brought into the colony including “servants, Negrasd other slaves” were to be landed only in
these towns (Henning 1819b: 477). Only one sucintenas established for Accomack County,
called Onancock, on the bay side of the penindiiés town was the site of brisk trade with the
western shore of Virginia and was one of the mpgots of the colony. In an attempt to limit the

number of ports to concentrate prosperity, custbeggan being collected. Each port from which
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boats entered and departed had a customs collestdreach ship captain was responsible for
ensuring that goods loaded aboard his ship had fregrerly inspected and a certificate from the
customs collector (Turman 1964).

In 1691, Virginia passed an act concerning thebdistanent, location, and operation of ports
throughout Virginia (Henning 1819a). This desigmhatwhere vessels could load and unload
goods and where goods could be sold (Henning 181R&lso decried the home of the Naval
Officer who kept track of the vessels coming andthgdor each district. This port was located
in Accomack County at Onancock, where by 1691 tiert house, several dwelling houses and
warehouses are already built” (Henning 1819a). ddwrt remained at Onancock until 1786
when it was moved to the sea ward side of Accomaskihis location was considered more
convenient for the local population (Wise 1967:233Ports at Accomack in Folly Creek

(seaside) and Onancock (bayside) were designafedabfports in the same year (Henning

1819c¢:321). The two towns are only 4.5 mi aparlaiog.

As ports became larger and supported greater volommcoming and outgoing traffic, it
became necessary to protect the channels leaditiget® ports. Sailing vessels brought in
significant amounts of sand, gravel and ballastestovhich were often dumped in the channels
and wharves surrounding these ports. The Genesakmbly passed a law requiring every
county adjacent to a navigable stream to provigdaae to deposit ballast on shore where it
would not wash back into the waterway and obstnasigation (Turman 1964). They were also
required to provide an overseer to regulate thixcgss. Ship captains were required to pay the
overseer a fee for unloading ballast on shore, lvorompted many vessel operators to load their
vessels with paying ballast such as limestone,k¢chHaicks, and stones to avoid paying the
ballast fee while earning freight charges.

Virginia, as a colony of Great Britain, was discaged from manufacturing finished goods, and
the crown mandated importation of nearly all hoesglng materials. Colonial officials reported
to the Lords of Trade in 1741 that “The coloniatgfinias has all the necessities they wished for
the adornment of their persons or for the furnighoh the homes just as if they lived in Great
Britain” (Coulter 1945:296). The majority of manafared goods came from Great Britain, but
other goods arrived from all over the known woifldve British ports dominated trade with
Virginia during the 18 century; these were (in order of importance) Landgristol, Glasgow,
Liverpool and Whitehaven. England’s center of ping was London, and “Drawing into its
markets the manufactures of Britain, continentalolpa, and Asia, and having its own special
products, 18 century London was the world emporium of tradeber 1945:297). Vessels
destined for Virginia may have originated in Bnitabut the cargo came from all over the world.

There was considerable trade between Virginia &edBritish West Indies during the colonial
period. The islands of Barbados, Antigua, St. Kat&l Jamaica were producers of sugar and
rum, and imported food and wood from the colonmeseturn. Vessels traveling to Virginia from
the West Indies usually carried a cargo of sugar arfew slaves. The vessels were smaller
sloops, not the larger African ships devoted teista (Kline 1975). Moreover, slaves that had
spent time in the West Indies were considered tsea$’ or acclimated to the climate and
culture of colonial America. These were preferrecstaves that came directly from Africa for
reasons associated with disease, language, andaq@bulter 1945).

Accomack County and its district port of Accomackresra common destination for the smaller
coastal vessels from northern American colonies lwiedWest Indies (Kline 1975). Larger
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vessels, such as the slavers coming directly frdnca would call on the larger ports of the
South Potomac, Rappahannock, and York River dist(klien 1975). Accomack, being small
and removed from the rest of the colony, was rfavared destination of slave traders. Only 125
slaves were brought to the county (via the poAatomack) during the 42 year period of 1727
to 1769. None of the voyages to Accomack came tyrdom Africa, but from the West Indies
and other colonies. In contrast, the district ofkfRiver received 15,607 slaves during the same
period, with 60 percent of the voyages coming diyeitom Africa (Kline 1975). There was a
direct correlation between the size of the vessedsthe size of the port it was able to enter.

Craft common to the southern eastern shore bet@w6éwn and 1750 were varied. During both
the 17" and 18 century, vessels operating in the Wallops Islarehavould have been small
craft used to move small amounts of goods and m®dip and down the seaside of the
peninsula. Their capacity would have been thatvefy, or transport, to the larger transatlantic
vessels that would carry hundreds of large hogsheadobacco to London and beyond. One
colonist described the Chesapeake Bay and thewdimy waterways in 1724 as “navigable for
sloops, shallops, long-boats, flats, canoes Redaguas (Brewington 1953). Vessels used in
the American colonies were very similar to theirdaean counterparts, as locally constructed
vessels were not typically built for a specific pose, but could be used for anything befitting
their size (Chapelle 1951). There were few dislyncolonial vessel types recorded during this
period. Modifications of previously used vesselsrevenade, but there are seldom detailed
descriptions or terms for these regionally modifiedsels. The major vessel types used during
this period include the dugout/log canoe, the uritat boat, bateau, the sloop, and the shallop.

The dugout represents the earliest vessel typeasmegblin the Chesapeake region. It originated
from the local Native American population that ibhad Virginia's Eastern Shore. These
vessels were typically carved from a single lodoton a trough-like vessel (Brewington 1963).
This vessel type, which was embraced and modifiedhb colonists, ultimately resulted in a
craft ranging from 12 to 40 feet in length that ldobe constructed of several logs shaped and
mortised together. Adaptations of this generatfarcluded the addition of multiple logs, which
allowed the vessels to be larger, more stable, leéd a deeper draft. They were typically
undecked, and sometimes had framed and plankelléspsith sharp ends. These canoes were
likely originally rowed and punted, but were adapte be rigged with one or two spritsails and
could have a jib set on raking, unstayed pole m@tswington 1966). Large dugout canoes
fitted with sails were often referred to periaguas(Chapelle 1951).

The punt and flat represent very similar vesseésyghe distinction between the two was the
presence or absence of sails. The flat was frefuemployed as a ferryboat, and possessed
curved ends with platforms at the bow and sterm whie rest of the hull left open (Chapelle
1951). This vessel was typically flat bottomed, a@odble ended. The flat was commonly rowed
or punted, and generally did not have a sail. Tin& pvas constructed very similarly to the flat
but it possessed a single forward mast and a besm(witsail (Chapelle 1951). Both the flat and
the punt were simple to construct and very efficien the shallow, shoal waters of the
Chesapeake. They were used as ferry boats angifspbrting goods.

The bateay which translates to boat in French, became aiapd vessel type in the
Chesapeake during the™ 8entury. Regionally, the term bateau was appbeal chine built hull
that averaged 40 to 45 feet long (Chapelle 195h@s& vessels could be rowed or poled. They
were occasionally fitted with sails and externadlkeo facilitate sailing close-hauled.

3-16



SECTION Three Cultural Context

The sloop was the most popular vessel t}:pe uséaeiBritish colonial period. Sloops varied in
capacity from 25 to 70 tons during the™8entury, and were typically rigged fore and aft
(Chapelle 1951). These vessels would have a simgist with a gaff mainsail, two to three
headsalils, a square topsail and a square lowgGabelle 1935). Sloops were designed with an
external rudder, a flat transom, a slightly curvemv, and a single mast with no bowsprit
(Chapelle 1935). They tended to be at least pirgicked. Sloops were small in the beginning
of this period, but were constructed larger aslfecentury progressed.

The shallop represents one of the many vessel typed during the colonial period for which
the name can represent many vessel configuratidresauthors of the 1'7and 18' century were
not overly familiar with nautical terminology, antged various terms to describe them. The
shallop was often referred to as a ship’s boatgboat, or launch. These vessels were initially
used to lighter crew from ship to shore, and wegey\popular in the Chesapeake due to a
shallow draft and ease of handling. It was a véesaessel that was easy and inexpensive to
construct. Shallops could be used for fishing tadsportation of goods and people in a region
that favored water transport over road travel (Bdlk#66). The shallop often acted as a farm and
household boat to be used for everyday purposesselfessels were typically two masted, open
boats without a boom on the main mast which coalije from 18 to 28 feet along the keel
(Chapelle 1951). A less common variation includedkihg with a boomed mainsail.

3.2.10 Colony to Nation (1750-1789)

The second half of the f&entury along Virginia's Eastern Shore was fraugiih conflict. The
Seven Year’'s War, which began in 1755 and lasted years in Virginia, was a dispute between
England and France. It had a notable influencenugioginia. Fighting occurred throughout
North America, including the Eastern Shore. ThegWila General Assembly met in 1755 to
establish a quota of men to be recruited from eaemty (Turman 1964). The conflict was to
establish British supremacy on the North Americantiment, but Eastern Shore residents were
more concerned with preventing British occupatibtheir homes. Many local men were placed
on guard duty or sent to occupy the frontier tchsaic extent that tobacco production diminished
and overall trade declined. Militiamen were placedguard in all navigable creeks and rivers.
Several forts were also established (Turman 1964).

The war had a detrimental effect on tobacco praodocind trade on the Eastern Shore, but it
also began to make the local population more sdffcgent. With a limited ability to receive
goods from British ships, Eastern Shore resideegab making many of their own goods.
Travelling weavers, tailors, and shoemakers alsatvireom town to town making necessary
items. Virginia-made linen sheets and pillow cadesame more prevalent, and weaving
equipment became a necessity on every plantatiom(dn 1964).

King George lll succeeded his grandfather as rodeEngland after the Seven Year’'s War, and
began exerting his authority over the colonies aysvthat had never before been experienced.
Parliament passed the Townshend duties in 176 hataixed lead, paint, paper, tea, and glass
(Turman 1964). This act had a dramatic impact @deants of the Eastern Shore, as the paper
tax affected all legal documents as well as newssag@nd almanacs. The paint tax represented a
hardship to ship builders who were now unable tmtpship bottoms. It also challenged the
residents who painted their homes in order to pvesthe wood in the damp seaside climate.
This act was repealed in 1770 following intensetgsb and the boycott of goods, with the
exception of the tax on tea.
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The boycotts of British made goods, as well asdiffeculty in receiving imported goods during
the Seven Years War, made Virginia’'s Eastern Skogely self sufficient. They were capable
of producing many necessities themselves, savingegndypically used for imported products
from England and other European nations. Tobacewireed the principal cash crop, but pork,
beef, hides, shoes, corn, wheat, salt and seadtsodbecame major exports. Records show that
castor oil, which could be used for medicine, s@ae grease, and paint, was also produced in
guantities large enough for export (Turman 19649x kvas also produced for domestic use and
export. It could be used to produce linen, andésds were used in the production of house and
boat paint.

When the war for independence broke out with Erdjlahe general sentiment on the Eastern
Shore was in favor of colonial independence. ™Mme Eastern Shore counties supplied seven
companies of soldiers, one captain, two lieutenams ensign, four sergeants and a drummer to
the Ninth Virginia Regiment (Turman 1964).

War soon touched the lives of residents of Accomacl Northampton Counties, as British
warships took control of the mouth of the Chesapdady. The ports of these two counties soon
became a major part of the Colonial supply linee Y51 Fry and Jefferson map illustrates
many of the important creeks and islands which imecwaital cogs in supplying the Continental
Army (Figure 3-2). Ports along the ocean side & peninsula, including Metompkin and
Chincoteague Creeks, were able to receive supipbes France and other neutral countries and
transport them to the interior. Medicine, munitipasd other necessary supplies were received
along the seaside, transported over land, anddetbanto small vessels in the creeks and rivers
of the Chesapeake, where they were transportekdetdi¢ad of the Bay and down the western
side of Virginia and Maryland (Turman 1964). Thaund-about route was necessary to avoid
blockading British vessels and raiding barges dpeyahroughout the Chesapeake region.

A fort was established on Parramores Beach in omerevent British raiding barges from
entering the vital port of Metompkin Creek, andptotect incoming ships (Turman 1964). The
fort and other defensive measures along the EaSteore peninsula did not prevent the British
from seizing a portion of the shore in 1779. Thasan, and the establishment of a base on Hog
Island under the command of Captain John Kidd,riafad Virginians. This base allowed the
British to send out small ships, tenders, and lmatgeaid surrounding farms and plantations to
supply nearby warships. Raids typically took platenight when livestock were corralled and
poultry were in their roosts. It was not uncomnfiomBritish raiding parties to burn the property
of, and steal silver and valuables from, resisfdtsman 1964).

Ferry service between the Eastern Shore and thelandi was discontinued during the British
occupation. Vessels that had been involved inféney service were leased to the fledgling
American government and used to transport troopsgoods along the Bay (Turman 1964).
These ferries and similar privately owned transpedsels were used to transport Washington
and his troops from the Head of the Chesapeakastonprth of Yorktown in 1781 where the
decisive battle of the war was fought.

Yorktown, which is commonly touted as the last leadtf the American Revolution, was fought
in 1781, but the last naval engagement of the wenlving the Eastern Shore took place in
November 1782. The Battle of the Barges occurreend®ommodore Whaley of Maryland, who
was charged with barges ordered to protect Maryl&maen British Commodore Kidd’s

marauding vessels, traveled into Onancock Creegetect volunteers for a skirmish with six
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enemy barges (Turman 1964). Buoyed by 25 new tedra and a vessel to be commanded by
Colonel John Dropper, Whaley and his fleet succdigstliscerned the size of the British fleet
and their location at Cadger’s Strait (Shomette5)98fter a quick, forceful attack by Whaley,
the British vessels nearly fled. The battle woudddn been a victory for the Americans, but the
powder magazine exploded on one of the coloniakelss causing death, destruction, and
general pandemonium. The ensuing chaos allowedtiish to board and capture Whaley’s
fleet, rending the conflict an embarrassing los®o(Bette 1985).

A significant trade conflict arose on the Eastehor® between the adoption of the Virginia
Constitution in 1776 and the adoption of the Unitetes Constitution. Virginia’s right to
charge a toll on ships travelling between the ViigiCapes and Maryland was disputed along
with the right to build piers and fish on the sob#nk of the Potomac. The agreement that was
reached allowed Maryland ships to travel throughehtrance to the Chesapeake without being
charged in exchange for use of the Potomac Riveritginia citizens for commerce and fishing
(Turman 1964). This agreement remains in effe¢héopresent and illustrates the importance of
maritime commerce and navigation to the residehtarginia and Maryland.

Vessels used during this era were the same as tidke previous period with few additions.
General craft continue to be small to accommodateet in the often shallow, shoal prone
waters of the Chesapeake and the barrier islankis. geriod and the one prior continue to
exhibit ambiguity in vessel and rig types. A vessellld be described by its hull form or its
rigging. The major addition of this period was Hzhooner.

The schooner is mentioned at various times durrg frst quarter of the iBcentury in
reference to a rigging style that was largely wamdardized (Chapelle 1935). The term
“schooner” supposedly arose in 1713 when upon #umdh of a new vessel, a spectator
commented “Oh, how she scoons!” The owner of thesgl was enamored with this comment,
and declared that it should be called a schoonac@fegor 1997). While this may or may not
be the origin of the term, these vessels becamwlatdized by the second half of the18
century (Chapelle 1935). Howard Chapelle (1935)ssts that the schooner is one of the first
distinctive American vessels. These vessels werentbst common type found in colonial waters
by the time of the American Revolution because tlieye fast and relatively simple to construct
and sail. The schooner was quickly adopted forllagd illegal trade throughout the colonies.

Most schooners were sloop hulls with two fore aftdigged masts, with the occasional topsail
added (Chapelle 1935 and Brewington 1966). Theywesigned to be very sharp and fast with
a large sail plan. Schooners tended to be relgtisedall, ocean going vessels that were often
used by the Royal Navy as transports (Chapelle 193t schooner that became the workhorse
of the Chesapeake Bay had a shorter sail plan, mqaight spars, and a topmast on the main
mast only. This adaptation contrasted with the eokos involved in the ocean trade
(Brewington 1966). Schooners would increase intlerayer time and ultimately transformed
into clipper ships.

3.2.11 Early National and Antebellum (1789-1860)

The end of the American Revolution and the establent of the fledgling United States ushered
in a period of peace and growth on the Easterne&Shdihe Eastern Shore accounted for three
percent of the Virginia population with a total 28,848 people during the first United States
census in 1790 (Turman 1964). The population oftie Virginia Eastern Shore counties had
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increased slightly by 1800 to 22,456 with 8,47Atctomack County (Turman 1964). Wallops
Island had 30 residents, 14 of them above the &46.0

Industry on the Eastern Shore continued unchanbeoacco was still a major cash crop, with
warehouses constructed near ferry landings to s$twrecrop before transportation to market.
Tobacco was placed in a ‘“rolling house” before feimansported via a “rolling road”
constructed from the bayside to a warehouse albag¢aside. The large hogsheads of tobacco
could be attached to a frame which allowed it th aod be pulled by a horse or ox (Turman
1964). Madison’s 1807 map of Virginia illustratdee tmajor islands and creeks of the Eastern
Shore that were vital for the tobacco trade (Figi3).

The production of flax was also important, and wasd in the production of linen cloth, boat
sails, thread, fishing lines, nets, and rope. Hagd was also a lucrative byproduct of flax
production, for the seeds could be used for makiegicine and linseed oil for paints. Wool had
also become an important home industry on the BaSieore (Turman 1964).

Ferry service between the Eastern and Western slhesemed, with two trips per week made
from the port of Hungars. The major change to #myfservice was the addition of a mail
contract. The operators of the Hungars ferry vwenaick up the mail from the Western Shore on
each trip across the Bay to deliver it to the @dfite on the Eastern Shore (Turman 1964).

War was again declared between the United StatésGaeat Britain in June 1812, and the
Eastern Shore was vulnerable to attack and possddapation. The militia continued to drill
regularly, and men from both Accomack and Northamptounties were called to defend their
homes. The militia rotated watches along the mowuthbayside creeks. The British did not
bother landing on the seaward side of the peninsuliginstead concentrated on taking control of
the Chesapeake Bay. The appearance of enemy s$hips mouth of the Chesapeake once again
brought an end to ferry service between the EastedniWestern shores (Turman 1964).

The British soon turned their attention to prepauio attack the American capital, Washington,
D.C. The British navy selected Accomack Countytadase of operation. The attack was to be a
naval campaign and the Navy needed a base outoh ref the Eastern Shore militia. They
selected Tangier Island located on the Chesapeakddthis end. Tangier Island was occupied
on April 5, 1814, under command of British Rear AdihGeorge Cockburn. They constructed a
fort there and used it until the end of the war.

The first record of attack on Virginia from thisdeaoccurred near Pungoteague on May 30,
1814. Known as the Battle of Pungoteague, Britstgés and tenders fired cannon at the mouth
of Onancock Creek in order to draw the Americantiaithere. The British soon crossed the bar
of Pungoteague Creek in 11 tenders and bargesebleiading on the north side of the creek and
advancing more than one mile (1.6 km). The milélagaged them briefly with no notable
results. The British soon retreated back to Tangland. This battle, however, marked the only
battle on the Eastern Shore against a Europeamnn@urman 1964).

Trade during the war was impaired but not paraly&astern Shore residents found themselves
experiencing great difficulty transporting and recegy goods from northern cities, but local
industry had developed to such an extent that theye largely self sufficient. This self
sufficiency produced most of the necessities afmvall them to purchase goods from New
England, France, and other friendly European casas vessels were able to evade the British
and land at seaward ports.
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The war ended with little damage to the Easternr§hand ferry service resumed in 1815 at

Hungars Ferry. This ferry, which had operated sihit24, soon faced competition from the Port

of Pungoteague. The new ferry also ran two trigsweek from one shore to the other (Turman

1964). A steamboat ferry service was establishedhbyearly 1840s, and it ran between the

Eastern Shore and Norfolk, Hampton, and Yorktowntloem Western Shore. A steamboat

company was able to obtain a franchise to openabetih Northampton and Accomack Counties,

and the terminal was moved to Cherrystone Creekevtveo trips per week were made to the

mainland (Turman 1964). Once per week a steamersesisto Pungoteague. The vessels used
on this route included steambo&israndJoseph E. Coffee.

The end of the war ushered another period of gramtbhe Eastern Shore. The principal crops
were wheat, rye, oats, beans, peas, Indian cottgngoand potatoes. Castor beans were also
frequently produced to manufacture castor oil. Toba while still produced, was slowly being
replaced by other crops. The first agriculturgiufes were officially recorded in the 1840
census, and the transition from staple crops talymtion of commercial vegetables had begun
(Turman 1964). The census reports that 10,254 mowhdccotton, 107 tons of flax, and 112
pounds of tobacco were produced along with 173 gewf beeswax, 4,598 bushels of salt, and
3,372 cords of firewood (Turman 1964). Farm progustoduced here were in demand in
Washington, D.C., Baltimore, Philadelphia, and Neark. Completion of the Chesapeake and
Delaware Canal across the 14 mi neck of the Delan®eninsula in 1829 aided the transport of
goods to the northern markets. The eventual dewsdop of steam also allowed Eastern Shore
produce to be transported to market with greateedphan sailing vessels.

The increase in commercial agricultural productiespecially wheat and corn, prompted the
construction of mills for grinding these crops. feavere a total of 75 mills between both
counties by 1840. There were also five lumber naitid one brick making plant (Turman 1964).
The seafood industry was also becoming increasimgbportant. It had become such a booming
industry that the legislature was required to grizlihe sale of oysters between the first of May
and the first of September in order to conservestipply.

The location of Virginia’s Eastern Shore on a peala with numerous small creeks, shoals, and
tributaries made vessel travel necessary and hazsrd he need for lighthouses had been clear
since colonial times, but the first lighthouse wad started until the late 1820s. The Cape
Charles Light on Smith Island was completed in 1882 cost of $7,398.82. Lighthouses were
completed on Assateague Island and Watts IslardidB33. A study was conducted at this time
regarding the placement of a lighthouse on Hoghtsldut it was not until 1852 that Congress
appropriated money for its construction. Dwellifgs the light keeper and assistant keeper
were also constructed. Smaller lighthouses alsokedathe entrances to Occohannock and
Pungoteague Creeks. The lights were fueled by di weflectors, which required regular
cleaning and daily care by the lighthouse keepée Tighthouse keeper was a vital part of
Eastern Shore life until the lights were electdfieearly a century later.

19" century vessel types were designed to meet dem@he. main economic stimulus in the
Chesapeake was the oyster harvest, and this emgmulressel development. Vessels became
larger but retained the sails, shallow drafts, #lat bottoms necessary for navigation in the
marshes, cuts, and islands of both the seawarchadibay of the Eastern Shore. Centerboard, or
drop keel vessels became popular in the EastermeStegion after 1850 (Chapelle 1951).
Vessel names varied by region, but were largelyeddent on the type of rigging employed.
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Craft used during this period included the eart@ms like the sloop and schooner, but also
boasted the clipper, various regionalized watetcaaid steam powered vessels.

The heyday of the fast clipper ships, regionallpwn as Baltimore Clippers, was 1845 to 1860
(Crothers 1997). This vessel type is a result af tising demand for fast ships. Their
construction design often sacrificed cargo spacg law operating costs in favor of speed
(Chapelle 1935). It was this disregard for prattaspects of sailing and ship construction that
led to a relatively short period of use. The clig@hich have been greatly popularized and
romanticized are not constructed with a single ati@ristic hull form but rather used three basic
models. These consisted of the Baltimore Clippdriclv was characterized by a very sharp
deadrise and fine ends, the sharp ended clippérawtery full midrise and very small deadrise,
and a compromise between the two extremes, whichcharacterized by a noticeable, but not
extreme amount of deadrise (Chapelle 1967). Noribase models became dominant, as all had
advantages and disadvantages and were used ferediffourposes. The common clipper varied
in length along the waterline from 105 feet to 22& (Crothers 1997). The bow and stern were
extremely V-shaped and very sharp at the waterlliiy were typically wide at midship to
accommodate cargo. Most clipper ships were thregteda but four masted vessels were also
common. Four masted variants were rigged withaalsgr gaff and boom on a smaller mast set
near the stern (Crothers 1997). Typical rigginghpldad as many as 15 yards to support sails
(Crothers 1997).

A number of more regional watercraft were also §eised during this period. These include the
scow and the pungy. The scow first appeared il #®s, but was most popular in the earl§? 19

century. It was characterized by square raked ehdsj chines, and a flat bottomed hull
(Brewington 1966). They were typically rigged asl@op or a schooner, and were fitted with a
leeboard rather than a keel or centerboard. Rarfgamg 30 to 50 feet in length, these watercraft
were considered workhorses used to haul goodsrapd (Brewington 1966).

The pungy was another regional craft operating @qldime Eastern Shore, and has been
considered the best of all native Chesapeake waferdVhile very similar in configuration to
the schooner, this vessel type was characterizedrhych deeper stern than bow, with a greater
deadrise. The beam was greatest further forwaedetills were more raking, and a log rail was
employed rather than the bulwarks of the schooBegwington 1966). The transom was also
hewn from a solid timber rather than built planlepframe. It employed a very similar sail plan
to that of the schooner but tended to be talleh \gthter spars and more sharply raked rigging
(Brewington 1966). While lamenting its demise, av&terman noted “no pungy was ever lost
except by bad management. A pungy is all keel antiald. She can’t carry much more than a
common freight car” Reninsula EnterpriseJuly 20, 1907). A few variations on the pungy
existed, including one fitted with a centerboardrfavigating shoal waters. That same waterman
also commented on the speed and maneuverabilitigeopungy saying “a deep model, what |
call long-legged, with only one topsail, no jibbo@md nothin’ but a standin’ jib is surely goin’
to be a little lazy in a calm. But the more it blthe faster a pungy is. In oyster weather, fall
and winter, she’s a goer. She’s got the stern téab (Peninsula Enterprisejuly 20, 1907).
One of the most obvious traits of the pungy wadis$inctive paint scheme. They would be
painted with “the bottom, copper; the boot-topesth” pink the bends, bottle green; and the
bead, scarlet” (Brewington 1966).

Schooner hulls were converted into steam vessethenChesapeake region by making room
below decks for engines and equipment and instatixhaust piping on deck. When purpose
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built steam vessels were constructed, they had, loagow hulls with a vertical single cylinder
engine and side paddle wheels (Labaree et al. 1988)boilers, like those on locomotives, were
first wood burning, then coal and later diesel. Bad river vessels employed a superstructure to
prevent hogging and to stiffen the vessel (Labateal. 1998). They typically had two decks
with the greater part of the vessel above the Wager These vessels were ideal for carrying
bulk cargo.

Steamboats in the Chesapeake region retainedlawlthbft and stern paddle wheels that suited
the calmer waters of the region. Ocean going steassels employed propellers and were
constructed with a sharper hull (Labaree et al8)199here was great variation in hull form in
steam powered vessels, but a majority of buildeentially moved both storage and cabins
from below to above deck. One example of an eddgraboat is thélabama.This wooden
hull, side wheeler was built in 1838 and was “2&6étfin length, by 24.6 beam and 13.5 depth of
hold” (Brown 1938:392). This vessel was owned bg taryland and Virginia Steamboat
Company and did the Baltimore to Norfolk run (Brod®38). Vessels of this period boasted
speeds of up to 10 to 14 miles-per-hour (Brown 1938

The Chesapeake Bay was home to some of the easteEmsin powered vessels, and by 1813
steam service began between Baltimore, FrenchtomrPhiladelphia (Labaree et al. 1998:256).
The first steamboat operating on the Eastern Skhaseowned by the Floyd family and ran from
Townfields to the Hampton Roads area (Whitelaw )9&Ream vessels were employed as
transport ships that offered regular service frotres such as New York and Baltimore to
Norfolk and New Orleans; “In the year 1838 Marylamat nineteen registered steamboats and
Virginia, sixteen” (Brown 1938:391). The railroadad steamships worked in tandem to move
produce, goods and people up and down the bayeb¥860s.

Different types of work vessels evolved with thevexat of steam. The steam tug boat was used
to move sailing vessels through canals and rivets@sea (Labaree et al. 1998). These hulls
were both wood and metal. They set low in the watet were designed with a low, rounded
stern to accommodate lines off the aft deck.

3.2.12 Civil War (1861-1865)

Virginia’s Eastern Shore had become a vital farnang maritime region on the eve of the Civil
War. Water transportation was far more expedierdntmoad travel during this period.
Steamboats were making scheduled stops on botlbaheide and seaside ports to take on
cargoes of produce, seafood, and other goods. Wtdkem had gained a significant foothold in
shipping commercial goods, the local people stlied upon sail transport (Turman 1964).
Sailing vessels and rigging had improved to thenppthat more speed could be gained with
smaller crews. Sail propelled vessels could alsto&&lly produced while steam was more costly
and complicated. Fleets of sailing vessels unberawnership and direction of local people
were trading as far as Cuba and northern cities.

Delegates from Accomack and Northampton Countasgeted to Richmond in February of 1861
for a convention considering a referendum thatwadid people to determine whether to join the
Confederacy or remain in the Union. The conventbose to allow the referendum and it was
scheduled for May 23, 1861 (Turman 1964). Uniompshblockaded the lower Chesapeake
before the referendum could take place. Lighthewsere darkened by Confederate forces and
ferry service was once again halted between theeShaod the mainland. The only lighthouse
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that continued operation was the Assateague Lidgddth counties, with the exception of the
Chincoteague precinct, voted to join the Confederelzen the referendum took place.

The courts of both Accomack and Northampton Cosraigthorized funds for recruiting, arms,

and ammunition after deciding to join the Confetkereause. This resulted in 800 men being
organized into eight companies of infantry, twoalay, and one light artillery. These men were
later divided into three regiments, two from Accak&ounty and one from Northampton. This

arrangement was a holdover from the War of 1812rGam 1964). Every capable man on the
peninsula was already in the militia and was resguto drill three times per year.

The Eastern Shore of Virginia was a prime locaftimnsmugglers due to the many miles of
coastline and small inlets that made hiding a Jdsse Union patrols a relatively simple task.
Fake licenses to operate were being issued to nf@rgboat owners that identified them as
Maryland residents. These documents allowed thenfillt up their small schooners and
rowboats and take them down to the Eastern Shomupply the Confederacy (Mills 1996).
Supplies could also be smuggled from the North hin€bteague on the ocean side, and then
transported overland to waiting boats along the Bayls 1996). The prevalence of smuggling
led to a boat burning expedition led by the Uniomy They ran from Fort Monroe up Back
Creek and successfully captured or destroyed skexessels engaged in smuggling (Mills 1996).

Major General John Dix was put in command of thienlse of Maryland to prevent goods and
men from flowing through Maryland to the Confedgrand to intimidate rebel troops (Mills
1996). His major responsibilities including ensgrsupplies did not flow into Accomack and
Northampton Counties. To achieve this end he ddwseplan to occupy the two Eastern Shore
Counties.

Brigadier General Henry H. Lockwood was to headdateupying army. He received a report on
Confederate activities in the region and requeste@rmy large enough to convince them that
resistance was unwise (Turman 1964). Dix sentterleo the people of Virginia’s Eastern Shore
offering protection of private property if the pd®pwvould not resist occupation. He also
promised to restore trade with those counties anckstore the lights in the lighthouses (Mills
1996).

Confederate General Smith ordered his men and thigano the northern part of Accomack

County to mount a defense, but he had no choice tbutetreat when he received the
proclamation from Dix (Turman 1964). A total of 4#ficers and 64 enlisted men were able to
escape to the Western Shore by boat before thenUarimy completely occupied the Shore.
Young men who were away in college also enlisted] aethers ran the blockade to join the
Confederate army (Turman 1964). A total of 197 rfrem Accomack County and 255 from

Northampton County served in the Confederacy.

Several attempts were made to run the blockadenglihe Union occupation, so guards were
placed at the mounts of 16 streams and landingadimg Cape Charles, Cherrystone Inlet,
Hungars Creek, and Pungoteague Inlet. Strict ordene issued that no trade was to be
permitted between locals and soldiers except uneey strict regulations (Turman 1964).

Penalty for violation of these orders was one mdwrd labor or one month’s imprisonment
with bread and water. Once occupied, the EasteareSWwas cut off both geographically and
politically from the rest of Virginia. Smugglinghd blockade running continued throughout the
war, but it was not as flagrant or frequent asaswriginally (Mills 1996).
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Despite the fact that Virginia had seceded fromUWmion, there were those who lived on the
Eastern Shore with no interest in the war. Theyevgemply interested in selling their daily catch
of oysters. Many on Chincoteague Island remainegdllto the Union and signed an oath of
allegiance on October 15, 1862, which gained thenotprotection and permission to sell their
oysters as far north as New York and Philadelpliigig 1996).

The Eastern Shore had become an important linlomneunication between Washington D.C.

and Fort Monroe in the Hampton Roads area. A tefggtine was quickly constructed through

the Eastern Shore to Cherrystone Inlet and a caételaid to Old Point. Troops could also be

moved down the shore to reinforce Fort Monroe. i8temt service was established by the army
to more easily transport goods and soldiers (Turib@ga).

There were no new vessel types introduced on tres#&ieake during the Civil War, but local
craft continued to be used, as well as steam palveessels. Vessels employed during the
period leading up to the Civil War continued in .ukewas not uncommon for residents of the
Eastern Shore to construct work vessels for thein ase in blockade running or for everyday
work. The oyster industry was disrupted during e to such an extent that watermen found
the freight and ferry business to be far more pabfe than oystering (Wennersten 1978)

3.2.13 Reconstruction and Growth (1865-1914)

Virginia was designated a territory following thernender at Appomattox in 1865, and was part
of Military District Number 1 (Turman 1964). Thiswaluded Accomack and Northampton
Counties. A constitutional convention was held 867, and produced a constitution that was
ratified by voters in 1869. Virginia was readmittedthe Union in 1870 (Turman 1964). After
being under military rule for more than eight yeaesidents of the Eastern Shore were excited
to have self government restored.

The Federal Government realized the need to eshabfesaving stations along the Shore in
1874. Congress created the Life Saving Service8itl but it took three years for stations to be
authorized and funds appropriated for constructorAccomack and Northampton Counties
(Turman 1964). Stations authorized in 1874 inclu8sdateague Beach Station, Wachapreague
Beach Station, Hog Island Station, Cobbs Islandid®taand Smith Island Station. Four more
stations were authorized in 1878 and 1882, inclydine on Wallops Island, which is visible in
the 1892 Coast and Geodetic Survey Map (FigureTsdnan 1964).

Prior to the authorization of life saving stationslunteers stepped in whenever they found a
ship in distress. The addition of formal life sayistations meant that trained men with the
proper equipment were always on duty and readyssisiaa vessel or sailor in distress. The
stations were composed of two story frame housestaacted with rooms for lifeboats which
were always ready for deployment, as well as livipgarters for the men. Those serving at a
station were on duty for one week with at least thach time off before the next shift (Turman
1964). The keeper of the station had the samesstata commissioned officer and was tasked
with training and drilling the men and directingescue. The coastline from Delaware Bay to
the Mouth of the Chesapeake Bay made up Life Sabistrict 6 (Turman 1964). This district
was under command of Captain Benjamin Rich fronb1@itil his death in 1901. While under
his command more than 800 disasters involving 6380ple were addressed as well as $12
million in property of which more than $8 millionas saved. During this 26 year period, only 45
lives were lost (Turman 1964).

3-25



SECTION Three Cultural Context

The Eastern Shore and much of Virginia was foreedhift from a tobacco and slave based
economy to one more diversified. This eastern ebastgion of Virginia began to export
produce, peanuts, fish, and oysters to the wegtarnof the state and beyond (Surface 1907).
Chincoteague Island and the Bay islands of the &le=ke became known for oyster harvesting,
tonging, dredging, and dragging. Chesapeake oysatemns exported all over the world. Oysters
were harvested in vessels including sloops, schspimigeyes and skipjacks, first via wind
power, then steam.

In the late 19 century, truck farming—the cultivation of a fewopss for shipment to localities in
which such crops cannot be grown, became very itapbto the Eastern Shore of Virginia and
Maryland (Gemmill 1926). Large farms producing & f@ain crops for sale to the open market,
often at some distance from the farm, became the om the peninsula. This required seasonal
labor and reliable transportation. The need fondpartation was met by wagon, boat, and ralil.
Farmers brought their produce to local wholesalekata by wagon and boat, where it was then
transported by rail to Baltimore, Philadelphia, dew York. Skipjacks and buyboats brought
the produce from remote areas. Steam vessels wamgport large loads of produce from areas
without ready access to the railway. Remote aresg \&ble to receive a wider range of goods
due to new transportation routes.

A railroad line was initially proposed for the East Shore of Virginia and Maryland as early as
1835 (US Senate 1937). It was considered agal8%® when plans and maps were drawn but
the project abandoned (Turman 1964). The oysteletprompted the establishment of the first
rail line on the Eastern Shore. “The railroad fitmiched the Eastern Shore seaside in 1876 when
a line... laid southwestward of Snow Hill, Marylandached its terminus just below the
Maryland-Virginia boundary and next to the Chin@gjee Bay oyster grounds at what became
Franklin City” (Thomas, Barnes, and Szuba 2007)s &hea was not only famous for oysters but
also for the outdoor sports of duck hunting andhifig. Advertisements highlighted the easy
transportation to the Virginia Eastern Shore: “Tipper portion of the peninsula can be reached
daily by rail from Philadelphia, the terminus bei@geenbackville, on the sea side opposite to
Chincoteague Island, and distant from it about fivikes. A steam ferryboat conveys passengers
from the depot to the island” (Hallock 1877).

Ready access to the railroad, and the advent nfeehted boxcars encouraged the growth of the
seafood industry. It opened many new markets aockased the demand for Chesapeake Bay
seafood. A rail line was established in 1884, isgrthe length of the peninsula (Turman 1964).
The New York, Philadelphia and Norfolk Railroad,i@fhalso owned steamships, undertook the
construction of the line, running north to conneeh the existing rail line near the state boarder
(General Assembly of Virginia 1884). This coinadeith the construction of a harbor and
wharf at Cape Charles that was deep and large éntugccommodate steamships (Turman
1964). “By 1889 more than one hundred vessels 8adm65 tons and about two hundred decked
vessels of under five tons participated in the umsaside oyster trade” (Thomas, Barnes, and
Szuba 2007). These transportation advancementsoped both truck farming and the oyster
trade as tomatoes, potatoes and oysters couldtbenphe train in the morning and served in a
restaurant in Baltimore or New York that same engni

There was a pleasure club on Wallops Island by ,188tplete with a steam powered pleasure
boat for excursionsReninsula EnterpriseMay 16, 1891). Other sporting clubs soon operged a
the news of the fine hunting and fishing spreadiefe are three clubs located on the ocean side
of Accomack, one on Wallops Beach, composed pratigippf Pennsylvanians; one on Revels
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Island and one of Wachapreague” (Johnson 1899)s wWas all made possible by trains and
motor powered boats operating in the region.

Many of the vessels used during this period wemglai to those of the previous period, with
developments and innovations most often focusetheroyster business. The Chesapeake Bay
was known for producing regionalized vessels desigior the oyster harvest and to meet local
needs. Many of these vessel types and the mieigtistinctions between them have been lost
with the shipwrights who constructed them. The &ksssvhich became prominent during this
period included the flattie, the skipjack, the bymjeand the buyboat.

The flattie was originally used to transport progluen the Virginia and Maryland tidewater
streams, as well as for use in oystering, crabbamgl duck hunting (Chapelle 1951). These
vessels likely first appeared prior to the Civil Waut were most prominent during the last
portion of the 18 century and represent the smaller predecessonetcskipjack. They are
characterized by a V-bottom with some deadrise &ftey ranged from 16 to 30 feet in length,
and tended to be partially decked (Chapelle 1991)is vessel type was supposedly out of use
by the 1890s, but Chapelle notes seeing a numb#greoBastern Shore in 1940 (Chapelle 1951).
This vessel is said to have been created to “pmduavide sharpie that would sail well”
(Chapelle 1951:312). They were said to sail vesil when properly canvassed and were
commonly constructed by Eastern Shore marinershiair own use. Accomack County is said
to have produced the greatest number of these lsg€®mpelle 1951).

The skipjack, which was a dead-rise skiff with dédttom, first appeared after 1860 but did not
become popular until the 1880s (Chapelle 1951) t&hm skipjack is frequently associated with
the rigging of the Chesapeake oyster boats rattar & specific hull form. The name is said to
be after the bluefish that is known to “skip” agdke surface of the BayVennersten 1978).
The characteristic rigging is a sprit sail andba ywithout the topsail which was characteristic of
older, similar vessels (Chapelle 1951). Constructicas done in a very plain, craftsman-like
fashion. Skipjacks usually had one raking pole noasthe foredeck and an external rudder on a
square transom. One author in 1880 comments tl@acks are “very wide, with sharp rise of
floor the full length of the bottom, jib-and-maiflsaigged, heavily canvassed, and with a
reputation for being very fast and Weatherly (Cliap&951:306).” A very specialized type
originated at Chincoteague Island with masts latébee and aft that could be operated single-
handedly (Chapelle 1951:330).

The bugeye originated in the Chesapeake regioheirsécond half of the £&entury when the
demand for simple, inexpensive to construct oystexdging vessels peaked. The bugeye
persisted as a popular type until nearly 1920, iandoted as the preferred vessel for oyster
dredging due to its simple operation and the ahbilit be operated by one m@wennersten
1978) The bugeye was originally little more than afaeged, decked log canoe with a fixed
rig, but it gradually grew and was refined. Empldyeimarily in oyster dredging, this vessel has
been described as a “flat-bottomed centerboardosehraof small size (3 to 15 tons) decked over
and with a cabin aft” (Brewington 1964:35). Thesatavcraft typically have two masts, one
situated on the foredeck and one located aft ofdsinips with a leg-of-mutton foresail, a
mainsail and jib with a single halyard and sheee{Bngton 1964:59). They tend to have a sharp
bow with a stubby bowsprit. This vessel type rahgesize between three to fifteen tons, 30 to
80 feet in length, 10 to 23 feet in beam and 2.5.%in draft. The average vessel measured 50
feet in length, 15 feet in beam with a 4 foot drid@trewington 1966). Hull variations began
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appearing in the 1880s as a means of gaining demées These variations included round and
square sterned vessels as well as the “patent’ stdrich developed in 1908 as an outboard
projection of the deck. They are characterizedldtyldfottoms and hard bilges (Chapelle 1935).

One of the more notable vessels used in oystesipegifically tonging, was a round bottomed
boat that was formed from three dug out logs thatewoined together. This vessel type was
used through the end of the™entury and was rigged with a jib and one or taitssand had
no deck. They tended to be approximately eight %oféet in length and are noted to be
especially seaworthy (Wennersten 1978).

The buyboat is synonymous in the modern ChesapBalge The term “buy-boat” originated
from their utility. These vessels met oyster boptschased their catch and transferred it on the
water from boat to boat. The buyboat, though engmeered, continued to possess a main mast
and limited rigging needed for a boom crane. Is\daveloped at the dawn of theé"agentury
with the advent of the gas motor (Chowning 2008)epresents the end of sail power and the
beginning of motor vessel ascendancy. Even thotsggms powered vessels were in use before
gas or diesel engines, early bay vessels werentadl ®or the boiler assembly (Chowning 2003).

The traditional schooner, skipjack or bugeye hultsuld be fitted with an engine during the

early years of motor adaptation, but appearandbeo¥essel was largely unchanged (Chowning
2003:34). Some early buyboats were bugeyes or askipj with cut masts, the bow sprit

removed, and a small cabin on deck for sheltere Binyboat hull was designed and built to
utilize both sail and motor propulsion. Buyboatsreverersatile and purpose designed for
watermen as they could use sail power to harvesteoy (in Maryland waters power harvesting
was restricted for preservation purposes) and cbaldised under power for hauling and other
types of fishing (Chowning 2003). They rangedendth from 40 to 100 feet, with a stub mast
and boom forward of the hold, a pilothouse aft, andecked hull (Chowning 2003:3). They

have three main hull configurations: frame-buitg lbuilt, and deadrise or box-built (Chowning

2003:3). The buyboat was used to haul grain, doglwood, produce, people, and sometimes
vehicles in a time before bridges and extensivelwags (Chowning 2003). They continue to be
used to the present.

Two shipwrecks from this time period are known &wér been lost within 13 mi (21 km) of the
Wallops Island area. Both vessels were schoonéesfifist, theJennie N. Huddelyas a 279 ton
vessel built in 1870 that was stranded at CartésalSin Chincoteague in 1910. The second
vessel was theizzie Godfreya 77 ton schooner stranded at Chincoteague mi#914.These
two vessels represent the first craft identifiechéwe been lost in the vicinity. While there were
likely many vessels lost here in the preceding qubyi these are the first for which
documentation exists.

3.2.14 World War | to the Present (1915-Present)

World War | was officially declared in 1917, andetluS Coast Guard was the only armed
protection available on the Eastern Shore (Turm@®4). Beaches were closely patrolled to
prevent landing of enemy spies and submarines. catas also kept at the Cape Charles
Station for enemy ships and submarine periscopés. Life Saving Service had been combined
with the Revenue Cutter Service to form the US €éasard in 1915. It remained under the
Treasury Department, but the men serving in thesCGaard became naval reserve units for use
in time of war. The Eastern Shore became pamefifth Coast Guard District. Stations were
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linked by telephone so that in the event of a ladgaster men and resources could be drawn
upon from multiple stations (Turman 1964).

World War | did not have a dramatic influence upiée on the Eastern Shore of Virginia, but
the end of the war and the return of troops brouggmarkable changes and prosperity.
Automobile use had grown so much that it had todgeilated, jobs were plentiful, and a college
education was attainable (Turman 1964). Everynsbeat returning to the Eastern Shore
brought new cars from Baltimore. Trains also brdaugem on flat cars (Turman 1964). Filling
stations and garages had to be erected to acconentuaflood of new automobiles. Land
prices were also spiraling upward as people indeststocks, bonds, or loans to others to grow
more Irish potatoes, a major cash crop. Approxitpdi&,267 acres of Irish potatoes were grown
in 1920 with amounts increasing yearly.

Prompted by rapid growth, the Chincoteague TolldRaad Bridge Company was organized in
1919 (Turman 1964). The road and bridge was aolifgldream of John B. Whealton. He
surveyed the land from the south of Chincoteaglandisto Wallops Neck before convincing

Company directors that the bridge should run ihi lhusiness section of town (Turman 1964).
The land was resurveyed and permission was grabyedhe Federal Government for a

drawbridge spanning the Chincoteague Channel. TiggrNa General Assembly then granted
permission to build

“A road from A.F. Jester's dock, next to the AtlenHotel Dock, leading across
Chincoteague Channel to the marsh and then acdask Blarrows Channel and marsh,
then in a southwestern direction across Wide NasrmwvQueen Sound at the mouth of
Shell Bay, then in a westerly direction to W.H. kiitan’s Farm in Wallops Neck”
(Turman 1964:226).

The road was opened on November 15, 1922 with yndzdDO0 visitors arriving on the island to
witness the ribbon cutting and hear the Governagakp The newly constructed earthen
causeway was eroded by rain during the speechnary travelers became stranded on the
causeway to be rescued by small boats (Turman 196é)following day the stranded cars were
rescued by ferry and renovations of the road begha.causeway reopened by Christmas of the
same year.

The 1920s continued to bring changes to AccomadkNorthampton Counties, including new
buildings, changes to the school system, troopepeiated for highway safety, and increased
public involvement by women who had been grantedrigtht to vote. Farmers, watermen, and
professionals associated with these two indus#iss experienced renewed success during this
period (Turman 1964).

The prosperity of the 1920s was evident in thellogereational facilities. Hotels were built and
visited by sportsmen during both hunting and fighseasons. Local people also enjoyed these
facilities which included three country clubs, eadth a nine hole golf course (Turman 1964).
Many residents also owned pleasure boats that efee raced.

The railroad was also prospering, and the railroachpanies invested in several new ferries,
including Virginia Lee,which was touted as the finest steamboat runngtgden Norfolk, Old
Point, and Cape Charles (Turman 1964). This steamasr 300 feet long with an auto deck
capacity of 80 carsVirginia LeeandMaryland made three round trips per day between Cape
Charles, Norfolk, and Old Point. WhiMarylandwas capable of ferrying cars on an improvised
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automobile deck, fares were high enough on allnséea to encourage travel by train rather than
private automobile (Turman 1964).

A ferry franchise was granted to the PeninsulayF@wmpany in 1930. They began operating
between the north side of Cape Charles and PinerB@airman 1964). They ran a large open
steamer with a 100 car capacity. The PeninsulayF@mmpany was able to charge fares lower
than the Pennsylvania Railroad Steamers, whichriboted to their success. The Virginia Ferry
Company, partially owned by the Pennsylvania Radrosuperseded the Peninsula Ferry
Company in 1933 witlDelmarvg a streamlined steamer designed to carry carstraa#s
(Turman 1964). The ferry terminal was moved thahesajear to the Pennsylvania Railroad
Terminal, while the southern terminal was at Litfleeek, where the railroad had built tracks for
box car barges (Turman 1964).

The stock market crashed in October 1929, but e¢laé impact of the Depression did not peak
until 1934 (Turman 1964). The price of Irish poegtdell dramatically, which brought hardship
to farmers, merchants, and professionals due tpréhealence of the potato as a cash crop. When
the price of potatoes fell below the cost to pradiiem, Virginia’s Eastern Shore felt the effects
of the Great Depression in earnest.

Canning and gardening began to increase in an ptteenrecover from the effects of the potato
failure, and thrift and industry again returnedeTWPA stepped in to assist in the recovery by
developing roads, mosquito control, and water syste@nd opening sewing rooms for women to
produce linen curtains (Turman 1964). Flax was @gaan produced for linen.

Farmers were harvesting crops that did not inclpo&toes when World War 1l broke out in
1939. Soybeans and vegetables that could be camredbeing grown, and many of them were
shipped by truck to canneries and a newly openadk€grozen food plant (Turman 1964).
Farmers were growing tomatoes, potatoes, sweetgastacorn, peas, string beans, lima beans,
turnip greens, broccoli, spinach, and strawberhbeth for personal use and for sale to the
military (Turman 1964). The war also expanded tbeltpy industry that had begun in the 1930s,
and 5,745,420 chickens were fattened in AccomaaknGoin 1945 (Turman 1964). Many other
veterans were seeking employment in shipyards ardwaterial plants by 1940.

The war brought recovery to the region, but it dsought uncertainty. The return of the draft
and guotas made the war more of a reality. The raé@overnment acquired land at the mouth
of the Chesapeake Bay in 1940 to construct Fom Jedstis (Turman 1964). This represented
the first visible sign of war on the Eastern Shore.

Coastlines were being very closely monitored by 219dspecially the Atlantic side of the
peninsula. Small army posts had been establishdte abwns of Chincoteague and Accomack,
and were responsible for patrolling the shores witined dogs from dusk to dawn (Turman
1964). These patrols were designed to locate subesaand to prevent enemy landings. While
the number of submarines sunk in the Atlantic ley@hvil Air Patrol operating out of Accomack
and Northampton counties is unknown, there werdeast 10 American ships recorded as
torpedoed by enemy submarines (Turman 1964). It medsunusual for those living near the
coast to hear explosions or feel their homes shatken the Civil Air Patrol was working
(Turman 1964).

The government purchased land on Wallops Neck fonamal air station in 1942 and
subsequently constructed a landing strip and mgklifor officers and members of the unit. The
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Chincoteague Naval Air Station was commissionetarch of 1943 (Turman 1964). This was
soon followed by the opening of a base on Wallegtend under the command of Langley Field
Research Center of the National Advisory CommifeeeAeronautics. They surveyed the island
in 1945, which was then owned by a group of spaetsumsing it for fishing and hunting, and a
portion was owned by the U.S. Lifesaving ServicgyFe 3-5, Turman 1964). A total of 80
acres at the south end of the island were purchasdd1000 acres leased. Construction of
facilities for firing rockets started in May 1945dathe first test rocket was fired in June. The
remaining portions of Wallops Island were purchasgdthe Federal Government in 1949
(Turman 1964).

The end of World War Il brought another period obwth to Accomack and Northampton
Counties. Crops were bringing in good prices andnedes were operating to full capacity
(Turman 1964). Televisions, refrigerators, and ©aws were popular post-war purchases.

The Virginia Ferry Company was taken over by the<aipeake Bay Ferry Commission in 1954
by authorization of the General Assembly (Turma64)9The fleet boasted five vessels, three of
which would be enlarged, with two more joining fleeet. They began exploring the possibility

of constructing a combination bridge and tunnebssrthe Bay not long after the Commission
was formed. This would be completed in the 1960s.

The Chincoteague Naval Air Station closed in JuBB9land preliminary negotiations were
underway to allow NASA to acquire the 1,000 acrésand west of Wallops Island (Turman
1964). It was ultimately decided that the NASA ampion would take place on the former
Naval Air Station site. The administrative and t&chl support facilities on Wallops Island were
moved to the mainland on July 1, 1959, which alldWASA to occupy the location formerly

used by the Langley Field Research Center (Turn@6¥d)l NASA was now in control of

Wallops Island, which was connected to the mainlkantridge in 1960.

The close of the 2Dcentury and the beginning of the*2dentury was marked by a period of
declining numbers of farms, but the rise of largenfs made it possible for fewer permanent
workers (Turman 1964). The major crops includedfoas, both Irish and sweet, tomatoes, snap
beans, strawberries, soybeans, and other assatmdables. The food packing and processing
industry as well as the frozen food industry alsadme very profitable. The seafood industry
remained important but was in decline. Clams, ogstand crabs continued to be sold in large
guantities, and a number of deep sea fishing flegisrate from Virginia’s Eastern Shore
(Turman 1964).

Lifeboat stations operate on the ocean islandsigeg Smith, Cobb, Hog, Little Machipongo,
Parramore, Metompkin, Assateague, and Popes Istarqusvide protection for mariners. These
stations are under the purview of the Fifth Coastat@ District. Each station continues to
provide living quarters for men on duty as welkascue equipment and boats. While employees
live on the mainland and work in shifts, all pensehwill be subject to duty around the clock in
the event of a disaster (Turman 1964).

The 20" century is not characterized by any distinctivgioeal vessel types. The primary forms
operating in the region were ferries, barges, fighiessels, tugs, and pleasure craft. These vessel
types were all associated with the various maritacivities of the region.

Numerous barges and ferries were operating in th#ops Island region during the early"20
century. Barges were used as a means of transpdatige objects along the coast. There are
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several reports of tug towed barges transporting oa boxcars being lost in storms (Turman
1964). One 1906 newspaper remarked that, “theres@ree 100 barges, with 15 tugs to attend
exclusively to bay towing” (Turman 1964: 237). lirgy boats were extremely prominent in this
area and remain so to the present. The Chesapegkpr8duced nearly nine times more tons of
fish per square mile (2.6 square km) than did tsleirfg grounds of New England in the late
1920s (Labaree et al. 1998).

A 1912 report from the United States Army to Cosgreo assess the necessity of dredging the
Chincoteague Inlet produced the following list eksels registered in the area during this period
(United States Secretary of War 1912).

600 small boats, not registered, value each $250 50,800

300 gasoline boats, value each $700 109820

100 boats between 5 and 20 tons, value each $800,0(%3

18 vessels over 20 tons, value each $2,000 $36,000
500 barges, scows, etc., value each $40 $20,000
1 steamer (ferryboat) $10,000

1 steamer (tugboat) $3,000

These vessels provide a snapshot of the typesmpdriance of the vessels operating in the
Wallops Island vicinity during the early 20th cemtuThe emphasis is on practical, working
vessels.

The majority of the documented wrecks in withinklibmeters (13 miles) of the Wallops Island
area occurred during this period. The eight veskrds include two schooners, one fishing
trawler, one tug, three barges, and one of unkniype. This likely does not represent the full
range of vessels lost in the vicinity, but doesvjate a cross section of the types of vessels
operating in the area during the post World Wamal e

3.2.15 Shipwreck Potential within the Project Area

There was a moderate potential to encounter shgisrim the project area. This determination
was based upon evaluation of known shipwrecks énditea and upon archival research. The
likelihood of encountering vessels from the Confaetiod through the late T&entury is slight
because relatively few vessels traversed the Wallsfand coastline during this time period.
Vessels common to this period, which include slodyadeau, punts, flats, and shallops, were
also small coastal vessels that rarely ranged fdmatfrom shore. They were also lightly
constructed and less likely to have survived topiiesent.

Potential for encountering vessels from the 1840s¢he present increases over the previous

periods because the relative prosperity of VirgmiBastern Shore generated a sharp rise in

seagoing merchant vessel traffic and a generakaser in seaworthy vessel forms. The most

common seagoing craft operating near the projexd arere schooners, steamboats, barges, and
assorted regional watercraft such as larger skigjaod bugeyes.

A total of 12 known ships were reported wreckethim project area vicinity (Table 2-4), and all
were lost during the J0century. The loss of four schooners constructeihg the last quarter
of the 19" century, along with three turn of the century lesigare illustrative of the vessel
classes expected offshore of Wallops Island. Tiepgnderance of these two forms on the list
suggests that schooner type vessels and bargeswamraon sights along the Wallops coastline,
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and that they were susceptible to loss in sea tiondiendemic to that stretch of the sea. The
overall potential to encounter shipwrecks in thejgut area is moderate, and those that may have
been encountered would most likely date from 18d0the present, and would represent
schooners, barges, or other working vessels.
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40 ENVIRONMENTAL CONTEXT

41 INTRODUCTION

This chapter focuses on the natural settings ottastal and nearshore marine environment of
Wallops Island, Virginia. The primary objective tis present the overall setting of the study
area, including geologic materials and associatedgsses, as they pertain to archaeology and
the preservation potential of material culture he geologic record. The report begins with a
general overview of the study area, followed by téetting, which includes climate,
physiography, oceanography, and biology. The gpoldevelopment of the study area will then
be reviewed, followed by modern configuration/pssms, and finally archaeological
implications.

4.2 OVERVIEW

The study area includes the coastal and inner mamtél shelf environment of Wallops Island,
Virginia. Specifically, the study area extends saavfrom the shoreline to approximately 24.1
kilometers (15 miles) offshore. Wallops Island acdted in Accomack County, Virginia,
immediately south of the Maryland border and justite of the island of Chincoteague, a
popular tourist destination. Wallops Island is pafrthe barrier island system characteristic of
the eastern side of the Delmarva Peninsula (Figete Barrier islands in this area consist of a
band of narrow, sandy islands, separated from thi@land by a series of shallow lagoons, salt
marshes, and dissecting channels (Cuffey and D@d&)2The area is characterized by a variety
of neritic and back barrier environments rangiranfrnearly freshwater to near normal marine,
and from high energy and turbulent to calm condgio

The Delmarva Peninsula, nearby Chesapeake Bayofésitbre marine environments have been
the subject of numerous studies, but there have ey few published scientific works dealing
specifically with Wallops Island.

4.3 SETTING
4.3.1 Climate

The study area, from a marine perspective, occupiegion known as the Mid-Atlantic Bight,
which extends from Cape Cod, Massachusetts soutbafee Hatteras, North Carolina. The
weather and climate in this region is influencedfibg main factors which include: the warm
waters of the Gulf Stream, water flowing southwestivfrom the Scotian shelf, the winter cold
air from central North America, the warm moist fairm the Gulf of Mexico, and the position of
the jet stream across eastern North America.

The general climate exhibits a substantial annaaktion in temperature, but a fairly uniform
precipitation rate. Most meteorological elementgioate in the west, steered by the dominant
eastward flow in the middle and upper troposphdites basic flow pattern is commonly
modified by upstream topography, such as the Apgpa&a mountain range and other regional
and local features. Annual mean temperatures wanysiderably. The mean monthly
temperature in nearby Norfolk, Virginia ranges frapproximately 40 degrees Fahrenheit (F)
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(4.4 degrees Celsius [C]) in January to near 9QedsgF (32.2 degrees C) in June through
August (Hertzman 1996).

Precipitation, on average, is relatively well distited at approximately 40 to 44 in (101.6 cm to
111.8 cm) per year, with the highest rates occgrdaring the summer. Snow is relatively rare
with an average of less than two snow days (defasedreater than 2.5 millimeters (mm) water
equivalent) annually. Estimates of offshore preaiwn are less well known, but the coastal
information discussed above can be considered somalle first approximation (Hertzman
1996).

Winds are dominant from the south or southwest nobghe year. Wind speeds at nearby
Norfolk, Virginia vary from a low of 4 to 5 meteper second (m/s) during the summer months
to a high of 5 to 6 m/s during the late winter.

The strong temperature difference during the wirgentrasts between the relatively cold
landmass and warm waters of the nearby Gulf Str@am create strong winter storms. Strong
wind and heavy precipitation during the summer magur along this region of the coast,
associated with convective systems that generate flounderstorms lasting only an hour or two.
Atlantic hurricanes occasionally pass along thig p&the coast during the summers as well.
Hurricanes are accompanied by extremely heavy ptation extending up to 1500 km (27.3
mi) from the center of the storm. Most hurricatiest reach these mid-latitudes are speeding up
and beginning to acquire mid-latitude storm chamastics, and hurricane tracks also show a
pronounced turning to the east by the time thegiréhese latitudes (Hertzman 1996).

432 Biology

The discussion of the biology will be restrictedthe marine environment only. The focus will
be on the benthos, as it is this group that stemtte impacted the most by the proposed action.
A large-scale, comprehensive study of the benthrertebrate fauna of the Mid-Atlantic bight
region by Wigley and Thoreau (1981) produced a ildetadescription of the benthic
communities on a regional scale. They further sudbedd the Mid-Atlantic Bight into three sub-
regions known as Southern New England, the New Bigkt, and the Chesapeake Bight. The
study area, which is located seaward of Wallopasnis$l resides in the center of the Chesapeake
Bight sub region.

Wigley and Thoreau (1981) describe six dominant@atax the continental shelf: Bivalvia,
Annelida, Crustacea, Echinoidea, Ophiuroidea, amdotHuroidea. The density of all taxa
(defined as the number of individuals per squareena seafloor) in the study area is among the
highest of those measured for the entire Mid-AftarBight, and more than one order of
magnitude greater than adjacent areas on the eotdihshelf (Figure 4-2). Mollusks are by far
the dominant tax throughout Chesapeake Bight, dctuthe study area (Figures 4-3 and 4-4).
Mollusks consist almost exclusively of bivalvesgiiie 4-5), which is dominated by the surf
clamSpisula solidissimaespecially in coarse, sand-sized sediments (R20@§).

While regional benthic fauna is likely controlledy lm combination of factors including
temperature, water depth, sediment/bottom type, rantdents, it is the sediments and bottom
types that are the major control. The sediment fgpihe study area is dominated by sand and
shell, which is considerably different from surrding sediments (Figure 4-6). This bottom
type likely is responsible for the unusually ladgnsity of benthic fauna (Wigley and Thoreau
1981).
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The study area, and the majority of the Mid-AtlarBight, has a gently undulating ridge and
swale topography (Churchill et al. 1994) composksiodt sediments (primarily sands) and local
relict sand and gravel ridges. It is not considetedbe an area of substantial hard bottom
outcrops. Therefore “hard bottom”, or “reefal” ftabs, have not been considered to be
important from a volumetric standpoint. Hard bottbabitats, like many micro-environments,
are composed of man made materials placed in tm@menanvironment, including shipwrecks,
lost cargo, disposed solid materials, shorelingegtind groins, submerged pipelines, cables, and
artificial reefs. Biological communities supporteg these features differ significantly from
those of the surrounding soft sediment seabedni&teand Zetlin 2000). The addition of these
materials to the seafloor likely has caused an msipa of habitat type, and has had an effect on
living marine resource distributions and fisheriesJuding the American lobster, cod, red hake,
ocean pout and black sea bass (Steimle and Zéi)2

A list of fisheries species commonly found on “réké” habitats throughout the Mid-Atlantic
Bight is shown in Table 4-1. These species, whightypically found in depths less than 25-m
(82.0-ft), include boring mollusks, red algae, hogids, barnacles, blue mussels, horse muscles,
and bryozoans. Fish species expected on hardnbdiaditats in the study area include black sea
bass, pin fish, scup, cunner, red hake, gray trifjgk, black grouper, smooth dogfish, summer
flounder, scads, bluefish and Amberjack (Steimlg Aetlin 2000).

Table4-1. List of Fishery Species Commonly Found in the Mid-Atlantic Bight.

Species Life StagebRseeef Habitat Notes
Algae All stages grow attached to Grows in inter/subtidal surfaces along southern New
(Kelp, Laminariasp, estuarine/marine hard England Coast as deep as light penetration allav an
dulse, etc) surfaces. provides shelter; some are harvested.
Invertebrates All stages grow attached to  Colonizes intertidal/subtidal surfaces but becomes
Mollusks hard surfaces in scarcer towards N.C; important prey for many ree
Blue mussel polyhaline/estuarine fishery resources; harvested as adults; incread®tah

Mytilus edilis waters. structural complexity and biodiversity.

All stages grow attached to Colonizes hard surfaces and/or creates low pricfés;

Eastern Oyster hard surfaces in harvested as juveniles (spat for transplanting) and

Crassotrea virginica polyhaline/estuarine adults; increases habitat structural complexity ang
waters. biodiversity.

Longfin Squid Eggs are attached to hard Hard surfaces of all sizes seem important for eggam
Loligo paelei objects in marine waters., attachment. Eggs and larvae can be prey.
Crustaceans All post-larval stages use| Lobsters are common reef habitat dwellers butese |

American Lobster shelter in polyhaline- common south of Delaware Bay; maintain reef habitat
Homarus americanus marine waters. structural complexity by cleaning burrows.
All post-larval stages use| Common on reef habitats as well as on most other

Rock Crab . ; o . : ) .

. shelter in polyhaline- | habitat; juveniles or smaller sizes important gagyfish

Cancer irroatus . .
marine waters. and lobsters; claws are harvested.

Fish Adults found in estuarine| This eel is found seasonally in estuarine areafjdimg

American Eel to coastal marine reefs as holes in peak banks; harvested by trap and reoresti

Auguilla rostrata well as elsewhere. fishery.
Conger Eel Juveniles and adu_Its This larger eel preys on smaller reef fish, hardatzh
. common on polyhaline- .
Conger oceanicus X but desirable.
marine structures.
. Juveniles and adults This specie feeds on reef organisms; uses strufciure
Atlantic Cod . ) .
common on polyhaline- | shelter; but only found during cooler seasons softith
Gadus morhua .
marine reefs. Long Island, NY to about Delaware.
Pollack Juveniles and adults Uses structure fdteshar for feeding but only found
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Species

Life Stage/Reef Habitat
Use

Notes

Pollachius virens

common on polyhaline-
marine reefs.

during cooler seasons south of Long Island, NYbmoua
Delaware.

Red Hake
Urophycis chuss

Juveniles and adults
common on polyhaline-
marine reefs.

Common reef habitat dweller; preys on small cratas
other organisms found on or near reefs; commeycig
and recreationally harvested.

Stripe Bass
Morone saxtilus

Juveniles and adults
common on estuarine an
coastal reefs.

Juveniles use estuarine structures for sheltettsafiud

) ;
prey near estuarine and coastal structures.

Black Sea Bass
Centropristis striata

Juveniles and adults on

estuarine and coastal reef

Juveniles use estuarine and coastal structurescuts
mostly use coastal and midshelf structures duriagmw
' seasons.

S

Gag Grouper

Juveniles and adults

Important but variably available fishery speciek of

Stenotomus chrysops

Mygterope_rca common on soqthern Bight Virginia and North Carolina.
microlepis reefs habitats.
Scup Juveniles and adults Small schools of this species visit coastal reafpfey

common on estuarine an
coastal reefs

1 and shelter during warmer seasons; found offshrode
on the south in the winter

Spot
Leiostomus xanthrus

Juveniles and adults
common on estuarine an
coastal reefs.

Warm season user of reef habitats north on Chekap

i Bay.

Sheepshead (Porgy)
Archosargus
probatocephalus

Juveniles and adults
common on estuarine an
coastal reefs.

i coastal reefs mostly south of Delaware Bay.

Atlantic Croaker
Micropogonias
undulates

Juveniles and adults
common on estuarine an
coastal reefs.

coastal reefs mostly south of Delaware Bay.

Black Drum
Pogonias cromis

Juveniles and adults
common on estuarine an
coastal reefs.

i coastal reefs mostly south of Delaware Bay.

Tilefish
Lopholatilus
chamaeleoticeps

Juveniles/adults use rock

areas or holes in stiff clay
at the edge of continenta

shelf and upper slope

y This specie contributes to the creation and persist of

community found in certain areas on the outer Shradf
upper slope

Tautoga onitis

Cunner All post-larval stages are A very common small reef fish, especially in the
Tautogolabrus associated with marine-| northern Bight; prey for other fish found on oritirgy
adspersus polyhaline reef habitats. reefs. Hibernates on reefs on cold winters.
Tautog All post-larval stages are A common larger reef fish that prey heavily upon

associated with marine-
polyhaline reef habitats.

mussel; youngest juvenile found in estuarine; may
hibernate during cold winters off New England.

Phoca vitulina

reefs as nesting areas.

structures and may prey on associated reef fish.

Table Source: Wigley and Theroux 1981

-

Common on estuarine (including oyster beds) and

Common on estuarine (including oyster beds) and

Common on estuarine (including oyster beds) and

the rough bottom habitat and associated biological

Gray Triggerfish Juveniles/adults are warm-  Found on marine reefs and preys on reef dwellerg;
Baalisted capriscus season reef dwellers. growing in popularity and fish food.
Ocean Pout Al Ife stages fou_nd on Adults make and possibly guard egg nests withif re
Macrozoarces reef habitat, including eggs . .
; : structures during winter.
americanus which are nested.
Reptilia Juveniles and adults of Sea turtles are common visitors to the Bight ard a
Sea Turtles several species are known to use reef structures as sheltered resteaga
Eucheloniodea associated with reefs. and can prey on reef crabs.
Mammalia Juveniles and adults usg Harbor seals are winter visitors to the northerghBi
Harbor Seal the above water parts off and are commonly observed on dry parts of submerged
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4.3.3 Physiography

The coastline bordering the Northwest Atlantic Oceés to a large extent, a result of glacial
scouring. This scouring has left a complex, ingiseastline in the northern sections, with rocky
headlands separating small estuaries. The sousketions of coastline, which include the study
area, appear as a long, sandy shoreline that #smeally breached by larger estuarine systems,
such as the Chesapeake Bay (Townsend et al. ZD@€3e estuaries are effective at trapping the
majority of suspended sediments delivered to thesttioe from extensive coastal plain fluvial
systems. The coastline in the Chesapeake Bayisraagular, with long, relatively straight
sections of shoreline extending away from eithde sif major estuaries (Townsend et al. 2006).

The continental shelves are generally wide, buy waith location. They generally become
narrower in the southern Bight. Progressive naimgwef the shelf from approximately 150 km
(93.2 mi) off New York to approximately 30 km (18m6) off Cape Hatteras, has significant
influence on the physical oceanography of the gf@avnsend et al. 2006). The inner shelf
physiography of the Mid-Atlantic Bight has been aésed as exhibiting a pervasive ridge and
swale topography with an abundance of elongateesidtnd parallel depressions (swales) that
generally parallel the adjacent coast (Shor and IBto@n 1988). Some scientists interpret this
ridge and swale topography to represent relictiddlagoon pairs formed and abandoned during
the most recent sea-level rise. Others interpdgierand swale topography to represent post-
transgressive, shoreface-connected ridges. Chedb-channels (valleys) and deltas (aprons)
often extend the entire width of the continentalsiSome of these valleys may be partially, or
even completely, filled with sediments, while othestain their valley profile. These features are
derived from Pleistocene and/or Holocene sea-llevedtands. They represent fluvial pathways
to adjacent canyons on the continental slope, whreghassociated with clusters of ridges and
swales superimposed on elevated shelf areas desagshoal retreat and cape retreat massifs.
These massifs are associated with the adjacentlstefeature for which they are named. The
shelf valley complexes and associated sand shossifeeare separated by broad, plateau-like
interfluves, and may represent river valleys extedvauring previous Quaternary lowstands of
sea level that have been infilled with estuarindiraents during an ensuing sea-level rise. The
sea-level rise, when coupled with intense wavevigtilikely caused erosional shoreface retreat
of river forelands or estuary mouths. This reslite widely spaced cape retreat massifs with
broad intervening plateau-like interfluves that team extensive fields of sand ridges. Modern
shelf valleys have occasionally been incised imevipus valley fill (Riggs and Belknap 1988).

4.3.4 Oceanography

The shelf waters of the northwest Atlantic are tedain a region of abrupt water temperature
change at the confluence of the north-flowing Goifeam and the south-flowing Labrador

Current (Figure 4-7). Mid-latitude cyclones freqtlg track across North America and converge
in this region, which significantly impacts the treal mixing and nutrient fluxes of shelf waters.

A continuous equatorward coastal current systemnets southward from Newfoundland to the
Mid-Atlantic Bight. The general southerly flow donues south of Cape Hatteras, which is
known as Mid-Atlantic Bight Water. Cross shelf img of the flow with slope waters and the

Gulf Stream become important as shelf width deegé8ownsend at al. 2006). Shelf and slope
waters of the Mid-Atlantic Bight have relativelywosalinities (< 34 %0), augmented by various

rivers, including those entering Chesapeake Bawg drbss shelf mixing of waters in this area,
along with influxes of deep, offshore waters to enrshelf regions, may have important

biological implications (Townsend et al. 2006).
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The North Atlantic Oscillation (NAO), which is a ckdal-scale oscillation of wintertime surface
atmospheric pressure over the Arctic and subtropittantic, has recently been found to have an
important influence on water mass properties olerentire northwest Atlantic shelf (Townsend
et al. 2006). The NAO, to a great extent, dictabeslatitudinal displacement of the boundary
between the Gulf Stream and Labrador Current, anthy have important ramifications for the

physical and biological environments of the enti@thwest Atlantic shelf (Townsend et al.

2006).

Coast and shelf waters throughout the Mid-AtlarBight support extensive and productive
fisheries. The high biological productivity of tla@ea is the result of a number of interacting
factors, including cross shelf fluxes of nutrieitardeep waters and winter convective mixing.
Winter mixing replenishes surface nutrient concamns, resulting in winter and spring
plankton blooms, which in turn influences the bengopulation. Following the spring bloom, a
strong vertical stratification occurs throughoue tivarmer summer months, established by
freshwater influxes from the nearby landmass andrsearming of surface layers. Vertical
mixing by tides further stimulates nutrient fluxéat promote high levels of plankton production
(Townsend et al. 2006).

The Wallops Island Atlantic coast has a semi-diutice with a 1 to 2 m (3.3 to 6.60 ft) tidal
range. This is considered microtidal, but tidatreats have been known to scour backbarrier
channels to depths of several meters (Oertel 4980). The predominant and prevailing winds
are from the north to northwest and south, respelgti Atlantic storms, generally coming from
the northeast, may be intense, and produce strardgvand large waves capable of overwashing
barrier islands along this stretch of the coastnfBxest and Leatherman 1985). The dominant
winds produce a wave approach from the north, tieguin a net southerly long-shore current
(Cuffey and Dade 2006; Finkelstein and Ferland 198Both the long-shore current and
incoming waves are capable of re-suspending amgpgoating sand-size sediments throughout
the study area (Churchill et al. 1994).

44 GEOLOGIC DEVELOPMENT

4.4.5 Structural Geology and Early Geologic Development

The study area, along with the entire Delmarva i&eia, occupies the central part of the
Salisbury Embayment located within the landwarceesion of the Baltimore Canyon trough
(Figures 4-8 and 4-9) (Hansen 1988). The BaltimGenyon trough is the deepest of six
marginal basins located beneath the US Atlanticgmarall of which were formed by
extensional forces associated with early riftingagds of continental breakup (Klitgord et al.
1988). Basement rocks, which floor the SalisbumybByment and adjacent Baltimore Canyon
trough are primarily continental in origin and cshf granitic and metasedimentary units of
Paleozoic age (Poag and Valentine 1988). The SajiskEmbayment is one of the major
Mesozoic to Cenozoic depocenters on the Atlanti@inental margin (Foyle and Oertel 1997).
They are a thick sequence of Mesozoic to Cenozsdingents overlying basement rocks that
reach greater than 8 km (4.9 mi) in thickness engbuthern part of the Baltimore Canyon trough
(Poag 1997). Marine waters presumably enteredB#tmore Canyon trough following initial
rifting, and eventually deposited evaporite seditv@s a result of the early Jurassic arid climate.
These likely represent the basal sedimentary wataipying the trough (Poag and Valentine
1988). During the early to Middle Jurassic, shatwater carbonate sediments were deposited.
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Several small, “reef-like” carbonate buildups wetentified during this time period as well. A
large shelf edge carbonate buildup (barrier regbears to have formed at the end of the Middle
Jurassic period. Seaward progradation continuemglthe late Jurassic, and a larger regional
carbonate bank system formed a massive shelf edgeer Siliciclastic sedimentation,
including the fluvio-deltaic units of the Potomacrfation, took over by the early Cretaceous,
(Poag 1997; Hansen 1988) and buried the shelf &dgeer, thereby initiating a period of
terrigenous sediment accumulation that lasted tirout the entire Cretaceous Period.

During the Paleogene, carbonate sedimentation r$with the deposition of calcareous shales,
chalks, and limestones, primarily of Eocene agéedeane and Oligocene strata are also present,
but are less persistent, often being completelysimgs or only partly represented (Poag and
Valentine 1988). The relatively continuous depositin the southern portion of the Baltimore
Canyon trough in the late Eocene was interruptec lplide impact on the inner-continental
shelf beneath the modern position of the ChesapBakaenouth. According to Poag (1997), this
event created a large, complex, impact crater, lwlgenerated a gigantic tsunami, and
fundamentally altered the geological, geo-hydralaji and geographical evolution of the
Virginia segment of the Atlantic coastal plain.also created a structural and topographical low,
and may have predetermined the location of modées&peake Bay.

446 Recent Development and Modern Configuration

The recent geologic evolution of the coastal andrsteore marine environment off Wallops
Island can be tied directly to the development gralvth of the Delmarva Peninsula and the
major sea-level fluctuations of the late Tertiangl@uaternary. Both the terrestrial and marine
stratigraphy have been reasonably well documersiesl $hideler et al. 1972; Owens and Denny
1979; Mixon 1985; Finklestein and Ferland 1987 n¥mm and Berquist 1989; Toscano and York
1992; Hobbs 2004) and are presented in Table 2 didtontinuous nature of the strata proves
problematic when attempting to correlate unitseesgly terrestrial with marine. Consequently,
the stratigraphy of the Delmarva Peninsula anditiner continental shelf will be discussed
separately. The two will then be correlated inscdssion of the geologic evolution of the study
area.

4.4.6.1 Delmarva Peninsula Stratigraphy

The Virginia portion of the Delmarva Peninsula leaslved as a southerly growing spit (Figure
4-10; Hobbs). The base of the Delmarva Peninsulaterpreted to consist of fluvio-deltaic
sands of the Pensauken and/or Yorktown Formatibesudy Pliocene age (Owens and Denny
1979). The Beaver Dam Formation partially overtiesse units and occupies the region south
of the Maryland to Virginia border (Owens and Dert$79). The Beaver Dam Formation is
thought to represent a river-dominated deltaicesystieposited during a late Pliocene sea-level
transgression and regression sequence. The ovgeNWelston Silt is believed to be of marine
origin, likely deposited under a single transgmssiuring the Pliocene (Owens and Denny
1979). The Omar Formation partially overlies therkfown Formation and is interpreted as
lagoonal and estuarine deposits encompassing niidise d°leistocene section of the Delmarva
Peninsula (Mixon 1985).

The Omar in Virginia, however, has been descrilzed high-energy barrier, and nearshore shelf
deposit. The Pleistocene Era Ironshore Formatiorsists of a narrow, discontinuous band of
sand and gravelly sand stretching from Delawardéosouthern tip of the Delmarva Peninsula.
This formation has been largely eroded south oh@jteague Island (Hobbs 2004, Owens and
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Denny 1979). The overlying Sinepuxent Formation heen described as a Pleistocene marginal
marine unit that likely represents a major transgign in sea level (Owens and Denny 1979).
The overlying Nassawadox and Kent Island Formatiomsich are identified in southern
Virginia, likely represent ancestral Chesapeake &aiments (Owens and Denny 1979; Mixon
1985; Hobbs 2004). The Joynes Neck Sand is thicialirunit that overlies the Omar and
Nassawadox Formations along the eastern shoreeo$dhthern Delmarva Peninsula. Joynes
Neck Sands are interpreted to have been deposit@ihch single marine transgression (Mixon
1985) and were likely deposited during the latesRleene (Hobbs 2004).

4.4.6.2 Inner Continental Shelf Stratigraphy

The inner continental shelf seaward of the Virgipation of the Delmarva Peninsula has been
described as having four stratigraphic units, tertdaits A, B, C, and D (Shideler et al. 1972).
Unit A, the deepest and oldest, is interpretecefmasent the top of the Miocene, although some
suggest that it may actually represent the Yorkt&w@nmation, which is now considered to be
Pliocene in age. The overlying Unit B is considetedbe a complex of fluvial, estuarine,
lagoonal tidal channels and barrier ridges. AltHotige exact age is uncertain, it is believed to
have formed some time during the late Pleistockim. C has been described as consisting of
relatively uniform horizontal strata, with only @asional indications of minor local channeling.
No other interpretation has been given. The salfiand youngest sedimentary unit, Unit D,
represents the modern seafloor, and was likely sieggbas a transgressive sand sheet during the
most recent rise in sea level.

4.4.6.3 Neogene/Quaternary Geologic Evolution

The recent geologic evolution of the study aredigd to the southerly progradation of the
Delmarva Peninsula, coupled with the late Tert@uodternary fluctuations in sea level. The
southerly progradation of Delmarva Peninsula hasnb& major control on the evolution of
Chesapeake Bay. Major drainage systems enteringemoChesapeake Bay substantially
predate the development of the estuary, and oflgieanptied directly into the open ocean
(Hobbs 2004). The first indication of a bay, sey@d from the open ocean, appeared in the late
Pleistocene with the initial growth of the Delmarvaninsula from the Pleistocene deltas of
these ancestral rivers. During early Pleistoceielesee| highstands, the older, deltaic peninsula
prograded seaward and southward as a major bapier beginning the processes that have
continued to the present (Hobbs 2004). The pelarspit continued to grow during ensuing
sea-level highstands by lengthening southward. fbee northerly river systems could no
longer flow directly southeast across a wide camtial shelf during each sea-level regression,
and were diverted southward around the tip of #mgthening peninsula. Consequently, deep
river channels were incised into what is now theticental shelf.

The inner shelf has been sediment starved throdgiheuPleistocene because of the limited
amount of sediments available for deposition, dmaltime available for strata formation has
been relatively short (on the order of tens of daods of years). The resultant strata on the
inner shelf are quite thin and discontinuous assalt, and are difficult to correlate with units on
the nearby Delmarva Peninsula and coastal plairbljsl@004). Correlation is made even more
difficult because these inner shelf strata are gy derived from older, reworked sediments,
and many are lacking diagnostic fossils. The siaffunit consists of a thin, transgressive sand
sheet mantling the inner shelf and overlying theisied channels discussed above. This
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configuration has important ramifications for th@dern morphology of the coast/inner shelf
and preservation potential of material culture.

4.4.6.4 Modern Configuration

The morphology of the present day barrier beachédsaajacent inner continental shelf off the
Delmarva Peninsula, including the study area, istroled by wave climate, tidal energy,
sediment texture, and sand supply (Demarest anthéemaan 1985). The actual position of the
barrier islands and associated inlets are morenetien of antecedent topography (Oertel et al.
1989; Finkelstein and Ferland 1987). Topographiesiprovide pathways for drainage and inlet
formation, while topographic highs create sites lharrier island development (Oertel et al.
1989). Evidence indicates that between 3 to 7.81%922.9 ft) of relief probably existed on the
pre-transgressional surface of the southern DelmBeninsula, creating ideal sites for barrier
development (Finkelstein and Ferland 1987).

Demarest and Leatherman (1985) discuss four mpastygf barriers on the Delmarva Peninsula.
The study area is located in the zone of drumgBblort, bulbous) barriers characteristic of the
Virginia shoreline (Figure 4-11). These barriers &kely related to the relative stability of
major tidal inlets and largely infilled lagoons. éde stable tidal inlets have resulted in the
evolution of large, well-developed ebb tidal deltaghich in turn are believed to have a
pronounced effect on barrier dynamics and islancpimmlogy (Demarest and Leatherman 1985).
These island types were originally described fosatidal (2 to 4 m tidal range) environments,
but exist here in a microtidal environment. Thist@nds are also generally formed where there
are no updrift headlands to supply sand, which sestgthat new sediment is supplied from shore
face erosion and moved onshore to replace sandblditioral drift or inlet deposition (Demarest
and Leatherman 1985).

The study area is located in what Demarest andheeaian (1985) refer to as the “arc of
erosion” (Figure 4-11). The lack of updrift heautla means that there is no source of sediment
to input onto the shoreline, except for new sedimenpplied by shoreface erosion and moved
onshore. Finkelstein and Ferland (1987) maintaat the net sand deficit in the study area has
occurred because sands are trapped at the soutipeiwf Assateague Island rather than
transported downdrift to nourish the islands tosbath. They also maintain that relatively little
sand is extracted from the underlying substrate shgreface erosion in the study area
(Finkelstein and Ferland 1987). Sediment supplyhto beaches by shoreface erosion has not
happened, and the Wallops Island beach and nearsharbe expected to be highly erosional in
nature. There is no evidence that any of the Delanbeaches receive coarse grain sediments
from the rivers directly, as most of the matergairapped in the estuarine and lagoonal systems.

45 ARCHAEOLOGICAL IMPLICATIONS

The majority of physical oceanographic, stratigiepsedimentologic, and geomorphologic data
concerning the coastal and inner continental sbféNVallops Island, Virginia is consistent with

low to very low preservation potential of culturahterials in inner shelf sediments. Thin layers
of sediments have been deposited during sea-legbhstands throughout the Quaternary, and
only a thin sediment veneer has been depositeck dime last low stand approximately 20
thousand years ago. Therefore, the sedimentarydeturing this time is very thin. Also, the

deposition of this transgressive sand sheet dusewrlevel rise has occurred by continuous
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reworking of sediments by physical processes (wlsightinues to the present), which would
likely disturb any materials that were originallyried. Sediments in the study area, which
consist of shells and sand, are coarser than satsn@ the north and south, suggesting higher
energy, which is consistent with even more intedosttom sediment reworking. The location of
the study area in the “arc of erosion” suggeststti@ sediment supply to the study area is even
lower than for surrounding areas, once again instet® with preservation of materials by
sediment burial. The sediment supplied to the lesds derived from previous shoreface
erosion, which would not be conducive with presgovain the sedimentary record.

The most likely regions of preservation would be thicker sedimentary units associated with
buried channels originally cut by rivers traversitige continental shelf during sea-level
lowstands. Deposition is generally promoted in ¢haeas (since they represented bathymetric
depressions), sediment accumulation rates werdy ltkgher, and sediments are less subject to
reworking. This would only apply to the last seadl transgression, and major buried valleys
have not been described in the study area. Tleepua&tion potential may be greater in buried
channels, but it should still be considered redéyiow for the objectives of this study.
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5.0 RESEARCH DESIGN

5.1  OBJECTIVES

The remote sensing survey was designed to locatédantify magnetic and acoustic anomalies
that could represent potentially significant subgeer cultural resources, such as shell middens
or other prehistoric sites, shipwrecks, or histon@ritime structures. The project consists of two
survey blocks located northeast of Chincoteaguet least of Blackfish Bank in U.S. waters.
Each block measures two square mi (5 square krgu(€s 5-1A, 5-1B, 5-2A, and 5-2B). Block
One, centered upon Unnamed Shoal A, is directhacaijt to Blackfish Bank, and measures
approximately 15,300-ft long (4664-m) by 4,400-fdev(1,341-m), or 1,545.6 acres. Block One
has 80 transects spaced at 50-ft (15.2-m) interwalisch yields 1,144,861 linear survey ft
(348,953.6-m) or 216.8 survey mi (348.9-km). Bldcko, centered upon Unnamed Shoal B, is
located 2.25 mi (3.62 km) to the northeast of Bl@ike, and measures approximately 13,300-ft
(4055-m) long by 4,000-ft (1220-m) wide, or 1,22&ctes. This parcel has 84 transects spaced
at 50-ft (15.2-m) intervals, which yields 1,044 4Rtear ft (318,339.5 m) or 197.8 linear survey
mi (318.3 km).

5.2 METHODS

5.21 Background Research

The purpose of background research was to develdgiral contexts for identifying and
evaluating archaeological sites that may be enevedtwithin the project area. Research was
conducted at the National Archives in WashingtonC.Dand at various online repositories.
Reports of previous cultural resources investigetiand previously recorded architectural and
archaeological sites as well as known shipwreck® wbtained from the Virginia Department of
Historic Resources. Historic maps and accountshefdevelopment of Wallops Island were
obtained from the National Archives and throughksoand periodicals.

5.2.2 Remote Sensing Methods

The process of land inundation and shipwreck sitenétion distributes ship remains and other
artifacts (cargo, fittings, and ballast) in relaliw large clusters based on water depth, artifact
size, seafloor topography, and water currents. mfeuped prehistoric features, such as hearths
and shell middens, can also survive the ravagéiseo$ea intact if protected by certain sediment
types. A well-designed survey that is conductethwsensitive, high resolution sensors can
detect submerged habitation sites and shipwrecksjetnd can reliably differentiate these finds
from the earth’s ambient magnetic field and natbodtom topography.

A well-defined set of criteria were used to distiigl naturally occurring magnetic and acoustic
anomalies from significant cultural resources. Mgtignanomalies were evaluated based on data
points that include anomaly duration (both time dreflance), magnetic amplitude in nanoTesla
(nT), and magnetic signature. Magnetic signaturesevdenoted as dipoles (D), monopoles (M)
or multi-components (MC) (Figure 5-3). Positive amebative monopoles refer to one half of a
dipolar perturbation, and usually indicate an sElamagnetic source located some distance
from the sensor. Monopoles produce either a pesiiv negative deflection from the ambient
magnetic field. The polar signature depends ontkérethe positive or negative pole of the
object is oriented toward the magnetometer semdpnolar signatures display both a rise and a
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fall from the ambient field, and they are generallysociated with single source anomalies
located directly under the magnetic sensor. Mediinponent magnetic perturbations represent
several, randomly scattered ferrous objects witiergint magnetic orientations. Anomalies with
these signatures are likely associated with manenadojects, possibly shipwrecks. The last two
criteria are the location of the anomaly cented #re distribution and patterning of anomalies
within the survey area.

Side scan sonar data were used to image the seladioriver bed, to locate and identify
culturally significant materials, and to map theogerphic and bathymetric anomalies within
each survey area. A sub bottom profiler was usedetect buried structures or geomorphic
features, such as buried relict channels, shelldemd, shipwrecks, or buried cables and
pipelines.

Data acquired from these instruments were firstuatad separately, and then as an integrated
data set. Potential cultural targets are often ¢a®g of related magnetic and acoustic anomaly
groups. Targets are identified as significant & trarious anomaly groups reflect parameters
established for shipwrecks and other significalitucal features.

The survey array used for the WFF SRIPP surveyistaas of the following: a Differential
Global Positioning System (DGPS), a cesium vaporimaamagnetometer, side scan sonar, a
continuous transmission FM chirp sub bottom praofigend an echo sounder (Plates 5-1 and 5-2).
Hydrographic and navigational controls were achielve the use of Hypack’s® survey software.

5.2.21 Positioning

A Hemisphere Crescent R130 DGPS with inertial naiagn corrections (for up to 45 minutes
after loss of signal) was used for this survey. Hamisphere system transmits information in
NMEA 0183 code to a computer navigation systemgusiie Hypack® 2009asurvey software.
The Hypack® software incorporates the NMEA 0183 data string @isglays vessel position on
a computer screen relative to pre-programmed thaels and each instrument sensor. It also
performs instantaneous data translations betweraugageodetic projections, which combine
all incoming data with accurate positions for sesssldata integration and post acquisition
processing. Navigation files withiHypack® 2009acan be utilized to produce track line maps
and derive X, Y, and Z data sets for analysis amataur plotting. Positioning control points
were obtained every 30.5 meters (100 feet) alomgeguransects. The Hemisphere Crescent 130
DGPS is considered to be accurate to within 20r8imeters (8 inches) Root Mean Square
(RMS) values under optimal conditions.

5.22.2 Magnetometer

A Geometrics G882 marine magnetometer was usedther magnetic survey. The G882
magnetometer is a 0.01 nT (RMS) sensitivity cesmaagnetometer that is linked tdypack®
2009a, which enables precise, real-time positions fororded magnetic data. Survey was
terminated if induced magnetic background noiseeeded +/-3 nanoTesla (nT). The
magnetometer sensor was towed a sufficient distéoce the transom of the survey vessel to
avoid magnetic interference from the propulsion elegtrical systems.

5.2.2.3 Side Scan Sonar

A MarineSonic 600 kHz side scan sonar system wes tescollect acoustic data for this survey.
The 600 kHz system produces high resolution imagés moderate ranges of a few hundred
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feet. Navigation fixes are imbedded with the acousata in real time, which allows images to
be geo-referenced and side scan mosaics creataddbysis.

5.2.2.4 Sub Bottom Profiler

A Benthos Chirp 11l sub bottom profiler was usedrégord sediment structure and any cultural
material deposited beneath sediments. The Bentysters uses a continuously transmitted
acoustic pulse that begins at 2 kHz and continees tmaximum of 20 kHz. This swept

frequency can image sediment structure with up te@imeters (0.78inches) resolution. The
DGPS system feeds positioning data to the sub foptmfiler receiver and is used to control
recording speed and data point position.

5.2.2.5 Echo Sounder

An ODEM Hydrotrac digital echo sounder was usedetmrd bathymetric data for each survey
transectHypack® 2009arecorded the position and bottom depth every tefth second and
corrected for transducer layback and offset valddse bathymetric data is used to better
understand the geomorphology of the survey areahmwd that affects the distribution of
magnetic and acoustic anomalies, as well as toahde any features sitting above the sediment
surface.

5.2.2.6 Data Collection and Position Control

Hypack® 2009asurvey software was used for survey planning and dallection. Once the
survey was designed and track lines planiéghack® survey module was used to establish
survey control and data collection and correcti#hile surveying, the planned transects were
projected onto the navigation screen and the datagbcollected, which permits “real time”
quality control and field data logging of anomalalata.

All remote sensing data were correlated with DGBSitning data and time throudtypack®
2009a Positions for all data were then adjusted foiseetayback and offsets. Positioning was
recorded using Virginia State Plane North, US Syriaot, referencing the North American
Datum of 1983 (NAD-83), and US survey feet wereuhis of measure.

5.2.3 Marine Data Analysis

Magnetic and acoustic data were reviewed for anesauring data collection, and those data
were reviewed again during post-processing usiygack® data review module, Chesapeake
Technology's SonarWiz.Ma@ 4.04, and Golden Software’Surfe® (Version 8). These
computer programs were used to assess the duratgpljtude, and complexity of individual
magnetic disturbances, and to review side scanr $&%5) and sub bottom profiler (SBP) data
for anomalies. The software was also used to plotraly positions within the project area to
better understand their spatial distribution argbamtion with other anomalies.

Nautical archaeologists maintained field notes lom locations of modern sources of ferrous
material, such as pipeline and cable corridors elsag fishing grounds and charted shipwrecks
that would have altered regional magnetic fielddiegs. Magnetic perturbations of 3 nT or
greater with durations greater than 3 meters (M) fevere cataloged for further analysis.
Acoustic imaging was reviewed for anomalous retuha$ could be associated with significant
submerged cultural resources. SBP data were regidiae buried shipwrecks, submerged
prehistoric features, and relict landforms thatehpotential to contain intact prehistoric deposits.
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All data sets were cross-checked for relevant &droms. Anomalies in clear association were
identified as targets and underwent further analysiThe presence of known shipwrecks in the
vicinity of Blackfish Bank suggested that the atess a moderate potential for containing
shipwrecks and other maritime cultural resources.

5.3 EXPECTED RESULTS

Research and analysis presented in Sections Tvaughr Four suggested that there was a
moderate probability to encounter historic shipwee®r other historic maritime cultural
materials, and a very low potential to encounteteouprehistoric sites. It was also anticipated
that the actual results of the survey representemodishing and trawling activities that
constantly take place on or near the sand borreasar Acoustic, magnetic, sub bottom profiler
anomalies were anticipated to depict debris assmtiwith modern fishing activities, such as
anchors, cables, chains, and trawls. The survegyavas also expected to detect debris
deposited by recent storm events, such as satuoge@nd dock and pier construction elements.
The majority of vessel traffic in the region hakem place over the last 75 to 100 years and
shipwrecks encountered within the project area audilely be fishing or recreational craft lost
during those decades.
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6.0 RESULTS OF ARCHAEOLOGICAL INVESTIGATIONS

Magnetic and acoustic (side scan sonar, sub battoffiler, and echo sounder bathymetric) data
were reviewed during data collection for anomales] reviewed a second time during post-
processing efforts using thelypack® (version 2009a) data review module and Golden
Software’'sSurfe® (Version 8). These software programs were usedssess the duration,
amplitude, and complexity of individual magnetistdrbances, and to plot the positions of these
anomalies within the survey areas to better undedsspatial patterning and their association
with acoustic and bathymetric anomalies.

Archaeologists maintained field notes on the lacetiof modern sources of ferrous material
such as underwater cables, pipelines, and discavddaist fishing equipment (clamming and

crab trawls, anchors, or other jettisoned debr&hy magnetic perturbation of 3 nT or greater,
with durations longer than 6.1 meters (20 feet)s wataloged for further analysis. Acoustic
imaging data were reviewed for anomalous returé tould be associated with significant

submerged cultural resources. Acoustic imagesnaaginetic contouring were checked against
bathymetric data for potential correlation.

6.1 SURVEY RESULTS

The project consists of two survey blocks, BlockeCand Block Two, that each measure
approximately 5 square kilometers (2 square mileBhey are located northeast of Chincoteague
Inlet in the vicinity of Blackfish Bank in U.S. wats (Figure 1-1 and 1-2). Both areas are
regularly transited by commercial fishing vessbekxges, sport and charter fishing boats. Large
commercial trawling vessels (clam and crab d rag)gend sport fishing boats were seen on and
near the survey blocks during the survey, but mdeeather areas once survey operations began.
A total of 28 magnetic anomalies (Table 6-1) and&@ustic anomalies (Table 6-2) were
recorded during the survey of Blocks One and Twiach anomaly was assigned a number
preceded by A (acoustic anomaly) or M (magneticnaady).

6.2 BLOCK ONE

Block One measures approximately 4,664 meters QD5(&et) by 1,341 meters (4,400 feet), or
1,545.6 acres. It was divided into 80 transectseg at 15.2 meter (50 foot) intervals, which
yielded 348,953.63 linear survey meters (1,144,868%) or 348.9 linear survey kilometers
(216.8 miles). This area is centered upon an uedasand shoal that ranges in depth between
7.62 meters (25 feet) and 20.4 meters (67 feegu(Es 1-2 and 5-1). Block One contained 24
magnetic anomalies and 18 side scan sonar anomaidesh account for 85.7 percent of the
total magnetic perturbations, and 64.3 percenteftbtal acoustic anomalies (Figure 6-1). A
total of five target clusters were identified frothese anomalies in Block One; these are
discussed in detail below (Table 6-3, Figure 6-1).

6-1
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Table 6-1. Magnetic Anomalies

Virginia State Virginia State Latitude_ Longitud(_e . . Height of AL Ferrous
BT Block # Line # Plane S, US Srv Ft | Plane S, US Srv Ft ([EEyee T | {(REsrEe M AR Sign R L Sensor LGS Mass (Ibs)
# X  (Center) Y (Center) DG S1elE DG S1elE () (ft) (ft) (_Ibs) Monopole
NAD83) NAD83) Dipole
M1 2 44 12459112.95 3856689.81 37.86688595 | 75.11767794 30 +M 110 20 249.2 12.5
M2 2 50 12458563.47 3855950.805 37.86491188 75.1196718 10 D 136 17 51.0 3.0
M3 2 54 12458259.81 3855505.385 37.86371932 | 75.12077821 3 D 130 17 16.0 0.9
M4 2 62 12457063.76 3854211.194 37.86028502 75.1250788 10 D 38 15 35.9 24
M5 1 59 12434102.92 3848914.341 37.84797506 75.2052012 12 D 153 15 42.4 2.8
M6 1 58 12436133.56 3850807.515 37.85297605 | 75.19794374 3 D 192 15 10.4 0.7
M7 1 51 12432532.81 3848032.923 37.84570634 | 75.21074181 14 D 155 12 255 21
M8 1 51 12436870.81 3851934.793 37.855999 75.19525526 4 D 177 12 7.2 0.6
M9 1 50 12436792.32 3851926.231 37.85598305 | 75.19552799 5 M- 101 12 9.5 0.8
M10 1 50 12432691.1 3848249.244 37.84628489 | 75.21016787 4 D 808 8 21 0.3
M11 1 45 12430051.54 3846203.226 37.84092178 | 75.21954959 17 D 139 15 59.2 3.9
M12 1 46 12438055.09 3853335.923 37.85973046 75.1909859 2 M- 143 25 32.3 1.3
M13 1 46 12432988.33 3848796.139 37.8477574 | 75.20907315 3 722 20 28.9 1.4
M14 1 46 12430033.47 3846133.658 37.84073258 | 75.21962049 4 311 20 31.3 1.6
M15 1 47 12432728.31 3848471.545 37.84689143 | 75.21001226 4 D 333 20 34.0 1.7
M16 1 42 12436094.73 3851850.277 37.85584161 | 75.19795185 3 M- 296 25 46.7 1.9
M17 1 42 12431368.87 3847587.257 37.84459449 | 75.21482388 3 M- 96 20 24.3 1.2
M19 1 39 12435347.21 3851369.413 37.85459365 | 75.20059753 3 M+ 355 20 22.1 1.1
M20 1 37 12429231.17 3846005.345 37.84045693 | 75.22241248 6 D 124 15 22.0 15
M21 1 36 12429137.53 3845982.409 37.84040291 | 75.22273931 6 D 110 15 21.0 1.4
M22 1 35 12435795.04 3852041.344 37.85639477 | 75.19896607 4 D 655 15 13.7 0.9
M23 1 32 12432918.68 3849665.319 37.85014952 75.2092093 20 D 230 18 118.2 6.6
M24 1 31 12432908.65 3849725.236 37.85031493 | 75.20923679 57 D 149 20 474.4 23.7
M25 1 24 12432854.9 3850127.046 37.85142283 | 75.20937433 21 D 109 20 171.6 8.6
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Virginia State Virginia State LEME 2 Lo e Height of REELE Ferrous
AIITEL Block # Line # Plane S, US Srv Ft | Plane S, US Srv Ft ([BEYEE VT | {RERrEe T AT S Sign LEHIE Sensor S Mass (Ibs)
# X  (Center) Y (Center) DG Stele DG Stele () i (ft) =) Monopole
NADB83) NADB83) Dipole

M26 1 15 12435718.04 3853319.502 37.85991004 | 75.19907784 5 D 226 24 69.5 2.9
mM27 1 14 12434212.06 3852023.991 37.85649899 | 75.20444759 5 D 194 25 74.0 3.0
M28 1 14 12438094.13 3855518.353 37.86571631 | 75.19058581 5 D 543 25 74.3 3.0
M29 1 33 12429808.24 3846792.861 37.84256325 | 75.22032067 3 D 405 18 19.6 11
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Table 6-2. Acoustic Anomalies

Latitude L ongitude N
. Dimensions NAD 83 NAD 83 . .
Anomaly . M agnetic . . Avoidance e Anomaly . M agnetic
NUToET Block/ Line i . LxWxH Shape C_oordl_naI% C_oordmal% e — I dentification NUToET Block/ Line .
(Ft) (in decimal (in decimal
(Ft)
degrees) degrees)
Al B1L7 Nc_) . 24ft x 12ft x Amorphous 37 51.5671 75 12.1455% NA Debris Field Al B1L7 No Association
Association 3ft
No 20t x 3t x 1 2 Pieces of
A2 B1L10(06) L ft (2 Roughly Circular 37 50.9082 75 13.0137 NA ; A2 B1L10(06) No Association
Association . Debris
Pieces)
A3 B1L10(18) Nc_) . 52ft x 27ft x Amorphous 37 51.7131 75 11.800 NA Debris Field A3 | B1L10(18) No Association
Association 2ft
Two linear
No 1ft x 1ft x 2ft . objects .
A4 B1L14(01) Association (2 Pieces) Linear 37 50.5139 75 13.5527 NA protruding A4 B1L14(01) No Association
from sea floor
A5 B1L15(17) Nc_) . 4.5t x 4.5ft Circular 37 51.0286 75 12.835( NA Debris A5 B1L1B(1 No Association
Association x 2ft
A6 B1L17(00) No 8it x 2t x 1 Oblong 37 50.4863 75 13.5659 NA Debris A6 B1L17(00) No Association
Association ft
No 16ft x .5ft x . . i
A7 B1L19(05) Association 15 ft Linear 37 50.7925 75 13.047 NA Pipe Fragment A7 BI(D5) No Association
No 14 .5ft x .5ft . . .
A8 B1L23(04) Association X 2ft Linear 37 50.6855 75 13.1465 NA Pipe Fragment A8 LER(04) No Association
A9 B1L44(20) Nc_) . 2.5ft x 2.5ft Circular 37 50.6199 75 12.978( NA Possible Tire A9 | B1L44(20) No Association
Association x1ft
Al10 B1L50(19) No oft x 9ft x 2ft Circular 37 50.610 75 12.8110 NA &osted Ring Al10 B1L50(19) No Association
Association
No Linear object
All B1L59(50) L 1ft x 1ft x 2ft Linear 37 51.8257 75 10.9561 NA protruding All B1L59(50) No Association
Association
from sea floor
No 13ft x 6t x Linear object
Al2 B1L59(69) - . Linear 37 50.5486 75 12.8687 NA protruding Al2 B1L59(69) No Association
Association 3ft from sea floor




SECTION Six

Resuits of Archaeological Investigations

Latitude

L ongitude

. . Minimum
. Dimensions NAD 83 NAD 83 ; .
Anomaly . M agnetic . . Avoidance e Anomaly . M agnetic
NV Block/ Line Ao el LxWxH Shape C_oordl_nal% C_oordlnal% T . I dentification NV Block/ Line Aesaaitian
(Ft) (in decimal (in decimal
(Ft)
degrees) degrees)
No St x 5t x Linear object
A13 B1L59(153) L ' . Linear 37 51.4231 75 11.6128 NA protruding A13 B1L59(153) No Association
Association 2ft
from sea floor
Al4 B1L60(05) No =~ | 11.2ft x 2t x Linear 37 50.4917 75 12.8329 NA | Linear object Al4 B1L60(05) No Association
Association 151t on sea floor
A15 B1L61(13) No | 6.1ftx6ftx Circular 3750.9885 75 12.1519 NA Encrusted A15 B1L61(13) | No Association
Association 1ft Debris
No 20.5ft x 6ft x . .
Al6 B1L78(11) Association 3t Amorphous 37 50.9822 75 11.884 NA Debris Al6 B111$ No Association
No 17.1ft x 3ft x . L
A17 B1L78(15) Association 1t Amorphous 37 50.7378 75 12.256 NA Debris Al7 B1UB3 No Association
No 10ft x 5t x Linear object
Al18 B1L75(48) . . Linear 37 51.5405 75 11.0098 NA protruding Al18 B1L75(48) No Association
Association 2ft
from sea floor
A19 B2L4(04) Nc_) . 13.5ft x 13t Amorphous 37 52.5942 75 06.626% NA Clam Dred( Al9 B2L4(04) No Association
Association x 2ft
A20 B2L6(14) No | 6ftx6ftxl Circular 37 52.1309 75 07.5112 NA Encrusted A20 B2L6(14) No Association
Association ft Debris
A21 B2L12(040 No | 25ftx15ftx Linear 37 52.6790 75 06.4004 na | Possible Cablel )5, B2L12(040 | No Association
Association 1ft Section
A22 B2A22 No 15ft x 13ft x Amorphous 37 52.0923 75 07.487 NA | Possible Clam) 5, B2A22 No Association
Association 2ft Dredge
A23 B2L36(20) Nq . Aft x 1t x 1ft Linear 37 51.6208 75 07.9707 NA Disb A23 B2L36(20) No Association
Association
A24 B2L39(00) Nc_) . oft x 6ft x 2ft Amorphous 37 52.6882 75 05.8325 NA Debris A24 B2L39(00) No Association
Association
A25 B2L40(01) No 2.33ft x 1ft x Linear 3752.7129 75 05.7803 NA Debris A25 B2L4Q(01 No Association
Association 2ft
A26 B2L49(06) Nq . 1.67ft x 5ft Linear 37 52.4089 75 06.376( NA Debris A26 B2L49(06 No Association
Association x 1.5ft
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Latitude L ongitude N
. Dimensions NAD 83 NAD 83 . .
Anomaly . M agnetic . . Avoidance e Anomaly . M agnetic
NV Block/ Line Ao el LxWxH Shape C_oordl_nal@ C_oordlnal@ T . I dentification NV Block/ Line Aesaaitian
(Ft) (in decimal (in decimal
(Ft)
degrees) degrees)
A27 B2L42(02) Nc_) . 2.33ft X 1ft x Linear 37 52.6582 75 05.8438 NA Debris A27 B2L42(02 No Association
Association 2ft
A28 B2L44(03) No 2.6ft x 1t x Linear 37 52.5747 75 05.9619 NA Debris A28 B2L44(083 No Association
Association 2ft
A29 B2L45(18) Nc_) . 87it x 27ft x Amorphous 37 52.4946 75 06.027 NA Biological A29 21B5(18) No Association
Association 2ft
A30 L46 Nc_) . Amorphous 37 52.0310 75 06.5884 NA Debris A30 L46 No Association
Association
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Table 6-3. Identified Targetswithin the WFF Offshore Sand Borrow Survey Project

Target No. Magnetic Anomalies Associated with Associated A_coustic
Each Target Anomalies
T1 M23, M24 N/A
T2 M7, M10, M13, M15 N/A
T3 M20, M21 N/A
T4 M11, M14 N/A
T5 M8, M9 N/A

6.2.1 Block One Target Descriptions

Each target cluster is comprised of associatedsdicoor magnetic anomalies, or combinations
of both. These data were grouped based on proxirspatial patterning, and magnetic
signature, amplitude, or duration. Each target assigned the prefix T to aid in plotting and
differentiation.

6.2.1.1 Target 1

Target 1 is comprised of magnetic perturbations MR8 M24. Anomaly M23 is a dipolar
anomaly with a low amplitude of 20 nT, a long dimatof 70.1 meters (230 feet), and a
calculated ferrous mass of approximately 53.5 kdogs (118 pounds) with the height of sensor
at 5.5 meters (18 feet) off the bottom (Tables &l 6-3, Figure 6-1). Anomaly M24 is a
dipolar anomaly with a medium amplitude of 57nTmedium duration of 44.8 meters (147 feet),
and an estimated ferrous mass calculated to bekiRigrams (474 pounds) with the height of
sensor at 6.1 meters (20 feet) off the bottom. daw was reviewed for magnetic pattern
analysis and magnetic contouring (Figure 6-2).

Analysis indicates that this anomaly consists o$irgle large ferrous mass with material
extending onto an adjoining survey line. It likepresents lost trawling equipment or other
ground tackle. Target One is located on a bathyocese where trawlers run parallel to the long
axis of the sand feature. It is common for fishemnto lose, or “hang”, trawling equipment if
they are unaware of abruptly changing bathymetdyraaving too fast.

Acoustic data recorded in the vicinity of Targetddes not reveal any anomalous acoustic
images. The lack of side scan sonar correlatestb@dsimple magnetic signatures of the
anomalies indicate that Target 1 is likely buriedrdus debris associated with lost commercial
fishing gear or ground tackle. No avoidance ottfir work is recommended for Target 1.

6.21.2 Target 2

Target 2 is composed of magnetic perturbations M¥Q, M13, and M15 (Tables 6-1 and 6-3,
Figure 6-1). Anomaly M7 is a dipole with a medialuration of 47.5 meters (156 feet), a low
amplitude of 14 nT, and an calculated ferrous nedskl.3 kilograms (25 pounds). Anomaly
M10 is a dipolar anomaly with a low amplitude oh#, a long duration of 246.3 meters (808
feet), and a calculated ferrous mass of 0.9 kilogr&2.1 pounds). Anomaly M 13 is a dipole
with a low amplitude of 3 nT, a long duration of®2&eters (722 feet), and a calculated ferrous
mass of 12.7 kilograms (28 pounds). Anomaly M 4% idipole with a long duration of 101.5
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meters (333 feet), a low amplitude of 4 nT, andileudated ferrous mass of 15.4 kilograms (34
pounds). The data was reviewed for magnetic patiealysis and magnetic contouring (Figure
6-3). The dipolar signature of all perturbationdicates that the magnetic sensor passed directly
over or just next to the detected ferrous mass.gndtc analysis indicates that Target 2 is a
simple isolated ferrous object, such as a sectiomire@ rope or cable that has drifted along the
margin of the sand rise in Block One. Sudden ckamg the aspect ratio of the magnetic sensor
to the seafloor (i.e. depth changes), will createva amplitude deflection along the region of
bathymetric change in areas that are magneticabyt.i The acoustic data recorded in the
vicinity of Target 2 shows a featureless surfaga@eht to a drop off of the sand ridge. Target 2
does not represent a significant submerged cultesglurce and no further avoidance or work is
recommended.

6.21.3 Target3

Target 3 is comprised of magnetic anomalies M20 24 (Tables 6-1 and 6-3, Figure 6-1).
Anomaly M20 is a dipolar anomaly with a low ampdieudeflection of 6 nT, a medium duration
of 37.8 meters (124 feet), and a calculated ferroass of 10 kilograms (22 pounds). Anomaly
M21 is a dipole with a low amplitude deflection®hT, a medium duration of 33.5 meters (110
feet), and a calculated ferrous mass of 9.5 kilogr&21 pounds). The data were reviewed for
magnetic pattern analysis and magnetic contouiingu(e 6-4). The magnetic analysis of this
Target 3 indicates that it is a simple dipolar annthat lacks the complexities associated with
submerged cultural resources. This target, mkehTarget 2, is probably a section of wire rope
or chain lost or discarded by fishing vesselsolil@ also represent sudden changes in the aspect
ratio between the magnetic sensor and the seafldooustic data recorded in this vicinity does
not show any anomalous surface features. Targetl@arly not associated with any significant
cultural resource; no further work is recommended.

6.2.1.4 Target4

Target 4 consists of magnetic anomalies M11 and Niables 6-1 and 6-3, Figure 6-1).
Anomaly M11 is a dipolar perturbation with a low @itude deflection of 17 nT, a medium
duration of 58.8 meters (139 feet), and a calcdléerous mass of 26.8 kilograms (59 pounds).
Anomaly M14 is a dipolar anomaly that has a low n&g deflection of 4 nT, a long duration
of 94.8 meters (311 feet), and a calculated ferroass of 14.4 kilograms (31 pounds). The data
was reviewed for magnetic pattern analysis and etagoontouring (Figure 6-5). Acoustic data
recorded in this area shows a seafloor coveredhatiosv sand waves and deep trawl scarring.
Analysis of this target indicates that it has apammagnetic pattern indicative of a lost modern
anchor and chain, and not a significant culturalovece. No further avoidance or work is
recommended for Target 4.

6.21.5 Target5

Target 5 consists of magnetic anomalies M8 and Mfbkes 6-1 and 6-3, Figure 6-1). Anomaly
M8 is a dipolar perturbation with a low magnetidleletion of 4 nT, a medium duration of 53.9
meters (177 feet), and a calculated ferrous ma&s6okilograms (8 pounds). Anomaly M 9 is
also a simple dipolar anomaly with a low magneg¢lattion of 5 nT, a long duration of 30.5
meters (100 feet), and a calculated ferrous ma8scdfilograms (8 pounds). Data was reviewed
for magnetic pattern analysis and magnetic comgu(Figure 6-6). Side Scan Sonar did not
record any anomalous surface features in this atbar than low amplitude sand waves.
Analysis of Target 5 indicates that anomalies M& &n9 likely represent isolated ferrous
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material lost or jettisoned from sport or commdrdighing vessels. Target 5 lacks the
characteristics of a sunken ship or other signiticeubmerged cultural resource. No further
avoidance or work is recommended for Target 5.

6.2.1.6  Sub Bottom Profiler

Sub bottom data recorded in Block One did not remeg buried cultural resources. Transect 1
(B1LO1) shows approximately 20- t (6.1 m) of peagtm with minor bedded sands and no other
structure (Figure 6-7). Transects 20 and 40 atgmctl comparably bedded sands with no other
structure (Figures 6-8 and 6-9). No structureg@morphic features likely to be associated
with buried maritime cultural resources or prehisthbabitation or activity sites were recorded in

Block One.

6.3 BLOCKTWO

Block Two is located 3.6 kilometers (2.25 miles)the northeast of Block One, and measures
approximately 4,055 meters (13,300 feet) by 1,220ens (4,000 feet), or 1,221.4 acres. It was
divided into 84 transect lines spaced at 15.2 m@@rfoot) intervals, which yields 318,339.5
linear survey meters (1,044,421 feet), or 318.8dmsurvey kilometers (197.8 miles). (Figures
1-2 and 5-2). Block Two contained 12 side scarasamomalies and four magnetic anomalies,
which account for 14.3 percent of the total magnpérturbations and 35.7 percent of the total
acoustic anomalies (Tables 6-1 and 6-2, Figure)6-No target clusters were identified from the
anomalies in Block 2.

Acoustic and magnetic anomalies recorded in Bloeko Trepresent debris jettisoned from

passing vessels or deposited by storm events. cBbijeclude possible tires, logs, wire rope,
chain, and pipe sections. Acoustic anomalies AI® &22 in Block Two are thought to be the

remains of clam dredges that have been snaggeguatetl apart (Table 6-2). These clam

dredges appear modern in design, and given the nodwclam draggers operation in the local
area (Plate 6-1), it is not surprising that thene r@mains of both clam and crab trawls lost on
these submerged sand platforms.

6.3.2 Sub Bottom Profiler

Sub Bottom Profiler data from Block Two was similarBlock One. Approximately 4.6 meters
(15 feet) of penetration was achieved with complaraésolution. A good example of this is
seen on Line B2L02, where penetration reaches appately 4.6 meters (15 feet) into

sediments. The acoustic signal is attenuated #fierdepth, and only AC interference and
surface reflections (duplet) are recorded (FigwELE No structures or geomorphic features
likely to be associated with buried maritime cudiluresources or prehistoric habitation or
activity sites were recorded in Block Two.

6.4 DISCUSSION

The magnetic and acoustic anomaly distribution rensibn Blocks One and Two are heavily
skewed toward Block One (85.7 percent of the totagnetic perturbations, and 64.3 percent of
the total acoustic anomalies). The proximity o&&Kfish Bank to Block One may indicate that
some anomalies represent loss or trash origindslyadded on or near that submerged landform
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and the heavily fished artificial reef that wasatesl there. These objects would have then
slowly migrated and hung up on the sand shoald@flBOne and later Block Two. This theory
is supported by the fact that there are far fewnemnaalies in Block Two, which lies over two mi
(3.2 km) from Block One. The greater the distafioen the more commonly trafficked and
fished banks, the lower the number of recordedtesmaterials and acoustic anomalies.

Sub bottom profiler data indicated that subsurfse#iment patterns varied little between Blocks
One and Two. Weak bedding within sediments indha®as is indicative of a homogenous
sediment package created by preferential grainngothat resulted from normal currents and
wave action, and more dramatic storm events. Atweogeneity, as stated in Section Four, has
resulted from preferential grain sorting that halseh place since the most recent sea level rise.
This sorting has reduced to almost nothing the m@tefor these sand features have to contain
intact maritime cultural resources and prehistteatures.
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7.0 SUMMARY AND RECOMMENDATIONS

This chapter offers recommendations for the culttgaources survey of two proposed sand
borrow sites, Unnamed Shoal A and Unnamed Shoklddated northeast of Chincoteague Inlet
in the vicinity of Blackfish Bank in U.S. watersigbres 1-1 and 1-2). This survey was
undertaken as a part of the proposed NASA WFF SRNops Island, Virginia.

Comprehensive analysis of survey data was condugs@d) criteria that included magnetic
complexity, amplitude, duration, and contouringpr@ with the spatial patterning of all

anomalies. Analysis included review of all sidarssonar and sub bottom profiler data to
identify any structures or geomorphic features @ssed with submerged historic cultural

materials and prehistoric habitation or activitysi

A total of 28 magnetic anomalies (Table 6-1) and&@ustic anomalies (Table 6-2) were
recorded during the survey of Block One (Unnameda$i) and Block Two (Unnamed Shoal
B). Block One contained 18 side scan sonar anesand 24 magnetic anomalies, which
yielded five target clusters for further analydialles 6-1, 6-2, and 6-3, Figure 6-1). Block Two
contained 12 side scan sonar anomalies, four magmedmalies, and no target clusters (Tables
6-1 and 6-2, Figure 6-10). A total of 85.7 percefhthe recorded magnetic anomalies were
found in Block One, while only 14.3 percent weredted within Block Two. The distribution of
acoustic anomalies followed a similar pattern,hatt64.3 percent of acoustic anomalies were
located in Block One, and the remaining 35.7 peragme found in Block Two (Figures 6-1 and
6-7).

Sub bottom profiler data analysis for Blocks One dmwo indicated that these sand features
have relatively poor bedding, which indicates ttreg sands are homogenous in nature. This
sediment homogeneity has likely resulted from Idagm preferential grain size sorting by
current, wave action, and large storm events.

Overall, the greatest the amount of material waealed in Block One, which is located closer
to Blackfish Bank and the adjacent fish haven. &beustic and magnetic sighatures from the
five targets and isolated anomalies are consisté&ht modern debris that originated from two
sources. The first source was sport and commeiisfedrmen, who often lose anchors, chains,
wire rope sections, trawls, and general flotsananeas they frequent. The second source is
barges, which have transported and dropped a yarfderrous debris intended as structure for
fish haven locations near Blackfish Bank (Figur2)1l Data analysis, when coupled with the
fishing that takes place on or near the surveysariedicated that none of the detected anomalies
have potential to represent significant submergdtui@al resources. No further avoidance or
work is recommended for the isolated anomaliesver thrget clusters identified in Blocks One
and Two.

7.1 UNANTICIPATED DISCOVERY

While it is unlikely that any cultural material Wibe discovered during dredging operations, an
unanticipated discovery of archaeological resouveesld result in the immediate cessation of
operations within 1,000 feet of the area of theahery. NASA is then required to report said
discovery to the Regional Supervisor, Leasing andrEnment, Gulf of Mexico Region within
72 hours of discovery. The Regional Supervisorldiden inform NASA as to how to proceed.
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SECTION Eight Summary and Recommendations

711 MMS Project Review

AS part of the MMS review of the proposed offsheamd borrows, all of the required data was
provided to MMS for review as promulgated in NTL .N#D05-G07. Two large digital geo-tifs
were provided to the MMS reviewers and were notaépced for this report due to the size of
the high resolution acoustic images (100 gigabgash). Since the MMS is a cooperating
agency with NASA in regards to this project, MM%iesved the draft report and has concurred
with the findings of the report, and stated thahaeological mitigation is not required for this
project (Dirk Herkhof [Meteorologist-MMS], Email tdoshua A. Bundick [Lead, Environmental
Planning- NASA Wallops Flight Facility], Decembes,12009, 16:13).
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Al5 BIL61(13) | 6.1ftx 6ftx 1 ft
Al6 BIL78(11) 20.5ft x 6ft x

3ft




Anomaly

Block/

Dimensions

Image

. LxWxH
mber Lin
Numbe e (Ft)
Al7 BIL78(15) 17‘1&’%” x1
AlS BIL75(48) | 10ftx .5ft x 2ft




Anomaly

Block/

Dimensions

. LxWxH Image
mber Lin
Numbe e (Ft)
13.5ft x 13ft x
Al9 B2L4(04) "
A20 B2L6(14) 6ft x 6ft x 1 ft




Anomaly

Block/

Dimensions

. LxWxH Image
Number Line
(Ft)
A21 B2L12(040 25ft x 1.5ft x
1ft
A22 B2A22 15ft x 13ft x 2t




Anomaly

Block/

Dimensions

. LxWxH Image
mber Lin
Numbe e (Ft)
A23 B2L36(20) 4ft x 1t x 11t
A24 B2L39(00) oft x 6ft x 2ft




Anomaly

Block/

Dimensions

. LxWxH Image
mber Lin
Numbe e (Ft)
A25 B2L40(01) 2'33% It x
A26 B21.49(06) 1.67ft x .5ftx

1.5ft




Anomaly

Block/

Dimensions

. LxWxH Image
mber Lin
Numbe e (Ft)
A27 B2L42(02) 2.33ftx 1ftx
2ft
A28 B2L44(03) 2.6ft x 1ft x 2ft




Dimensions

Anomaly Bl?ck/ LxWxH Image
Number Line
(Ft)
A29 B2L45(18) | 87ftx 27ft x 2ft
A30 L46




Appendix B:

Qualifications of Investigators




Jean Bernard (J.B.) Pélletier has over 20 years experience in marine geophysics, nautica
archaeology, marine and terrestrial remote sensing, remotely operated vehicle operation and
maintenance, underwater photography and video, technical diving, and diving safety. Heis URS
Lead Nautical Archaeologist and Marine Remote Sensing Specialist. He exceeds the Secretary
of the Interior’s Professional Qualification Standards for Archaeology. Mr. Pelletier is an expert
in the use of side-scan sonar, sub bottom profilers, single-beam echo sounders, and marine
magnetometers and gradiometers. He also has extensive knowledge of Hypack Max software for
data collection and interpretation. He has served a wide array of Federal, State, and private
sector clients including the: USACE; U.S. Navy; MMS; National Oceanic and Atmospheric
Administration; Delaware, Rhode Island, Florida, and Maryland DoTs; Maryland Department of
Natural Resources, Maryland Port Authority; and BP. He received his M.A. in History and his
B.A. in Geological Sciences from the University of Maine.

Anthony Randolph has 15 years of experience in cultural resources management, and exceeds
the Secretary of Interior Standards for Archaeology (36CFR Part 61). Mr. Randolph has
extensive experience in the management and execution of archaeological investigations. He has
managed reconnai ssance and investigations on prehistoric, historic and maritime sites throughout
the eastern United States, Caribbean, and Europe. He aso has extensive experience as an
archaeological conservator through positions at Mariners Museum, and the government of
Portugal. He received his Masters Degree in Anthropology from Texas A&M University in
2003 and his Bachelor's Degree in Neuroscience/Anthropology from the University of
Pittsburgh in 1993.

Bridget Johnson has a broad background in historic and archaeological research. She has
extensive experience in data collection and management for archaeologica and historical
projects. Ms. Johnson has extensive experience conducting historic research on a variety of
topics and regions throughout the United States. Specialized experience includes the creation of
three dimensional models of archaeological sites both terrestrial and underwater, as well as the
management of archaeological collections. She received her Masters degree in Anthropology
from Texas A&M University in 2008 and her Bachelors degree in History and Archaeology from
St. Mary’s College of Maryland in 2006.









