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Abstract

Archaeologists have long debated the circumstances surrounding the initial
peopling of North and South America. Two of the most hotly contested facets of this
debate have been the timing of this event and the route that people took into the New
World, whether inland or along the coast. However, without including data from parts
of the continental shelf surrounding the Americas that are now submerged but were
formerly a subaerially exposed coastal landscape, an important part of the equation is
missing. By expanding the search for early archaeological sites onto this largely
unexplored terrain, it may be possible to obtain some degree of resolution to this
debate. If it is possible to locate sites on the deeper parts of the continental shelf, they
could provide evidence of human occupation of the Americas before the Clovis period,
which began approximately 13,250 years ago. Radiocarbon dates from sites on land
that predate this horizon have been vehemently challenged by “Clovis-first”
proponents. Ifit is possible to locate sites on a landscape that would have already
been submerged by the beginning of the Clovis period, they would be very difficult to
refute. |

The landscape surrounding Norfolk Canyon, a submarine feature on the
continental shelf off the coast of Virginia, has great potential to be a site of early
human habitation. Norfolk Canyon is one of a series of submarine canyons that line
the edge of the continental shelf of the eastern United States. Importantly, it may have
represented the point at which the Susquehanna River, which today terminates at the

head of Chesapeake Bay, would have intersected the Atlantic Ocean during the low
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the north and south of Hudson Canyon. This may be one of the important factors
affecting the relative smoothness and currents for the two areas.

There is another transition in the continental shelf near Cape Hatteras, North
Carolina. To the north, the shelf is immediately adjacent to the continental slope. To
the south, the éhelf is either separated from the slope by a marginal plateau or is cut in
two by a marginal trough (Uchupi 1970) (Figure 1.2). For this reason, there are very
few canyons of the type of interest in this study south of Cape Hatteras and the
adjacent Hatteras and Pamlico Canyons (Veatch and Smith 1939; Kuenen 1953;
Shepard and Dill 1966; Emery and Uchupi 1972). 1 will argue in the next chapter that
the landscape surrounding the canyons of the northeastern United States and Norfolk
Canyon in particular may have provided ideal locations for human occupation and
natural resource exploitation during periods of subaerial exposure. Therefore, because
of the presence of such canyons and the higher currents and erosion rates among those
further to the northeast, the region of the United States continental shelf between
Hudson Canybn and Cape Hatteras represents an excellent place to search for evidence
of early human occupation of the Atlantic coast of North America.

Among the features of interest for this thesis are relict shorelines that represent
low stands in sea level. Although a major goal of this project is to locate features such
as these on a small scale using high-resolution acoustic data, there are several
shorelines that can be traced throughout the mid-Atlantic continental shelf and must
also be taken into account. In particular, the Nicholls, Franklin, and Block Island (or

Atlantis when southwest of Hudson Canyon) Shorelines have been observed near
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Figure 1.3 - Submerged Shorelines of the Northeastern United States (Emery and Uchupi 1972)

will be discussed later in the chapter, this date is almost certainly a great underestimate
of the age of the shoreline. This was recognized quickly as such, and Emery and
Uchupi (1972) have therefore suggested an Illinoian (300-130 ka) date for the terrace.
The Franklin Shore, however, is shallower and further inland than the Nicholls
Shore. Importantly, it intersects the head of Norfolk Canyon and therefore is within
the geographic range included by this study. Additionally, it is more likely to be
associated with a still stand in éea level during the most recent glaciation of the late
Wisconsin (Veatch and Smith 1939; Emery and Uchupi 1972). Ewing et al. (1960)
have cautioned that both of these shorelines have been completely or partially buried
by more recent deposition of sediment. However, the fact that they are present at all is
promising for the search for other similar features nearby. There is also a third
shoreline that may be of interest for this thesis. The Block Island/Atlantis Shore is

substantially shallower and further inland than the Franklin Shore in most places.
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However, to the south, particularly near Washington and Norfolk Canyons, it is present
much further from land than it is to the north (Emery and Uchupi 1972) (Figure 1.3).
Importantly, it represents a nearby shoreline that is much more likely to date to a still
stand in sea level associated with the melting and retreat of the Laurentide Ice Sheet
following the LGM. In any case, the presence of the Block Island/Atlantis and
Franklin Shores gives hope for the possibility that other relict features are still intact

and can be observed near the head of Norfolk Canyon.

The Canyon hannels of the Mid-Atlantic Continental Shelf
There are many canyons that line the edge of the continental shelf between

Hudson Canyon and Cape Hatteras. However, most of these are relatively small, with
their heads either at the shelf edge or on the slope a short distance below the break in
slope (Shepard and Dill 1966; McGregor et al. 1979). Only four cut into the
continental shelf: Wilmington, Baltimore, Washington, and Norfolk. The head of each
of these canyons is approximately 10 miles from the shelf edge (Veatch and Smith
1939; Kuenen 1953; Shepard and Dill 1966; Uchupi and Emery 1967; Uchupi 1968,
1970; Kelling et al. 1975; Keller and Shepard 1978). 1 will also include Hudson
Canyon in this discussion because it shares many similarities with the other four and it
has been the subject of more extensive research than any of the other canyons on the
east coast of the United States (e.g. Shepard and Dill 1966). All of these canyons, as
well as those further north, were formed as a result of erosion, which Keller and

Shepard (1978) argue was a much more forceful agent on the continental slope during

13



lower stands in sea level (also Kuenen 1953; Ewing et al. 1960; Uchupi 1968, 1970;
Swift et al. 1972; McGregor et al. 1979; Mitchell 2004). It is possible that some of the
erosion of the uppermost parts of the canyon occurred during periods of subaerial
exposure, although this would not have been necessary for them to form.

In general, the submarine canyons of the eastern United States extend in a straight
line down the slope with only widely rounded bends. This differs from similar
canyons elsewhere, which typically exhibit much sharper bends. Additionally, many
of the east coast canyons extend down to the bottom of the slope, a feature that is less
common elsewhere (Kuenen 1953; Shepard and Dill 1966). The five canyons between
Hudson Canyon and Cape Hatteras each have a deflection in course inside the break in
slope (Kuenen 1953). All five generally trend downslope to the southeast, and all but
Norfolk Canyon bend to the north near their heads (Shepard and Dill 1966; Kelling
and Stanley 1970). For Wilmington and Baltimore Canyons, Kelling and Stanley
(1970; also Veatch and Smith 1939) attribute the southeast-trending portions to
drainage emanating from the vicinity of Delaware Bay during a late Tertiary lowstand.
The north-hooked, shallow portion of each canyon head, they argue, was subsequently
carved by a glacially enhanced, south-flowing drainage system during Pleistocene
lowstands. Although Hudson and Washington canyons exhibit a similar northward
hook, and therefore their shapes may have been formed by a similar mechanism,
Norfolk Canyon instead bends to the west (Shepard and Dill 1966). This may still be

due to a glacially-enhanced drainage system, but it may have instead been derived
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is particularly true given the evidence that sea levels may have been relatively stable

for 5,000 to 7,000 years during this period (Peltier and Fairbanks 2006).

ea Level Ch d the Timing of the Last Glaciation

A central goal of this thesis is to reconstruct submerged landscapes off the coast of
Virginia. In order to do that, however, it is necessary to better understand the
evolution of sea level in the area and its impact on the location of the coastline at
various stages of time. The major driving force for these changes was the most recent
advance and retreat of the Laurentide Ice Sheet, which covered most of Canada and
parts of the noﬁhern continental United States. It, along with other ice sheets
throughout the Northern Hemisphere, locked up large amounts of water, thereby
causing global sea levels to fall. Conversely, as the ice sheets melted following the
end of the LGM, water reentered the oceans, raising global sea levels (for more detail,
see Pirazzoli 1996; Benn and Evans 1998; Hughes 1998). As such, most experts
estimate the global rate of eustatic sea level rise to have been between 120 and 130
meters since the low stand associated with the LGM (e.g. Emery and Garrison 1967;
Emery et al. 1967; Whitmore et al. 1967; Milliman and Emery 1968; Belknap and
Kraft 1977; Kraft 1977; Edwards and Emery 1977; Fairbanks 1989; Peltier 1990,
1994; Pirazzoli 1996; Hughes 1998; Peltier and Fairbanks 2006), although more
conservative estimates have also been presented (e.g. CLIMAP Project Members

1976).
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ICE

Figure 1.4 - Vertical Movements of Continental Crust Associated with Deglaciation (Pirazzoli 1996)

Certainly, however, there are other, more local forces affecting changes in sea
level in various places in the world. Among the most important of these are isostatic
depression and rebound associated with the loading and unloading of heavy ice sheets
on the continental crust. The area around the ice sheet bulges around the ice margin.
As the ice sheet melts, uplift of previously depressed areas occurs, and the marginal
rim will tend to subside and move toward the center of the vanishing load (Pirazzoli
1996) (Figure 1.4). Therefore, as an ice sheet retreats, land that it previously covered
first rebounds upward, and depending on rates of retreat and uplift, may then bulge as
a result of depression on adjacent parts of the landscape still depressed by ice. This
land surface is therefore moving up, then down as sea level rises eustatically. There
are other factors that affect local changes in sea level, but it is not of particular
relevance to discuss them here. However, it is important to note that sea level curves

can be quite complicated, particularly for those regions that were near or under ice
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Figure 1.5 - Relative Sea-Level Curves for North America (Pirazzoli 1996)

sheets during glacial periods, and that local sea level curves must be employed to
understand changes in the landscape due to encroaching shorelines.

Unfortunately, however, it is not easy to generate high resolution relative sea level
curves and as a result, there are great differences between different models. This is
particularly pronounced the further one travels back in time as data becomes more
scarce. Pirazzoli (1996; see also Bloom 1983a) compiled different relative sea level
curves for various parts of North America (Figure 1.5). Two of the most widely
accepted relative sea level curves are those of Milliman and Emery (1968) and Dillon
and Oldale (1978). We can disregard for now the ages at which they observe the
minimum in sea level, as the general consensus of the date of the LGM has been
pushed back since they developed their models. This will be discussed later in this
section. Nonetheless, Milliman and Emery (1968) observe a low stand in sea level of
approximately 130 meters below present, whereas the value for the same event
obtained by Dillon and Oldale (1978; also CLIMAP Project Members 1976) is closer

to 85 meters below present.
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meters, and the maximum was about 120 meters, although the nature of the recovery
method renders their provenience inexact. Still, one of the three clusters of recovered
teeth is not only near Chesapeake Bay, but it is along the edge of the shelf, quite near
to Norfolk Canyon (Whitmore et al. 1967). Assuming that these teeth date to the most
recent low stand in sea level, as the authors do, this suggests that the edge of the
continental shelf near Norfolk Canyon would have been habitable by humans at this
time. Additionally, Uchupi et al. (2001) place the sea level for southern New England
at the time of the LGM approximately at the shelf break. Because the known
shorelines on the northeastern continental shelf are continuous between Chesapeake
Bay and southern New England (Emery and Uchupi 1972), it is not unreasonable to
extrapolate the interpretation of Uchupi et al. (2001; see also Belknap and Kraft 1977)
to the region around Norfolk Canyon.

Perhaps the greatest concern regarding whether a landscape could have been
occupied during the most recent low stand is whether it was actually subaerially
exposed at the time. Although I have primarily discussed the relative sea level height
with respect to the continental shelf, the depth at which the canyons themselves are
located is also important. Edwards and Merrill (1977) list the present-day depth at
which each of the principal canyons of the northeastern United States becomes an
obvious topographic feature (to the nearest 20 meter isobath). In general, Hudson
Canyon and the four along the mid-Atlantic shelf are among the shallowest of the
topographic features. Additionally, Norfolk Canyon is the only one of the fourteen

canyons to be listed at under 100 meters. It is evident at 80 meters and the
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Curray (1960), who observed a rise from 65 to 45 fathoms ( 119 to 82 meters) below
present from 18,000 to 16,000 years ago, and then a still stand at about 48 fathoms (88
meters) below present from 16,000 to 12,000 years ago. More researchers, however,
argue that rapid deglaciation and sea level rise began around 14,000-15,000 years ago
(Milliman and Emery 1968; Bard et al. 1990). In any case, Oldale and O’Hara (1980)
place sea level off southern New England at about 70 meters below present at 12,000
years ago, and claim that it rosé at a rate of 1.7 meters per century to about 33 meters
below present at 9,500 years ago. This level of about 30-40 meters below present is
common for the beginning of the Holocene (Milliman and Emery 1968; Dillon and
Oldale 1978; Bloom 1983b). Since that time, Belknap and Kraft (1977) argue that sea
level rise was 0.296 meters per century until about 5,000 years ago, 0.207 meters per
century from 5,000 to 2,000 years ago, and then 0.125 meters per century since about
2,000 years ago. Custer (1986b) and others have argued that the slowing of sea level
rise at about 5,000 years ago was instrumental in the formation of the Chesapeake Bay
and Delaware Bay estuaries. Kraft (1971) and Oldale and O’Hara (1980) present
curves with analogous changes in the rates of sea level, although that of Oldale and
O’Hara is notable for having a rate of sea level rise in the last 2,000 years that is an
order of magnitude less than Belknap and Kraft. These changes in rates of sea level
rise and the relative position of the coastline around the Americas through time had
strong influences on human occupation of these continents throughout the period since

the LGM, as will be discussed in the next chapter.
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Chapter 2 - Paleoenvironments, Archaeological Background, and Hypotheses

C 4 d Earl

To better under§tand which parts of a landscape humans occupied atrvarious
points in prehistory, 'it is first necessary to understand the environmental conditions
that were present thTre and how they changed over time. Certainly, the inhabitants of
the mid-Atlantic reglion of the United States during the LGM not only encountered
very different coastal topography than today, but they also were exposed to a different
climate and diétribution of natural resources as well. These factors are all tied
together. For example, climate affects food resources, as do sea level and topography.
However, each must be undersfood to draw a picture of the conditions faced by human
occupants of the region and speculate how they addressed them. Bonnichsen et al.
(1987) discuss the imiportance of environment as a catalyst for change in human
adaptive systems, arguing that “humans may respond through their adaptive systems to
environmental extremes by reorganizing the structmé of their settlement, subsistence,
and procurement systems, by creating or adopting innovations to enhance chances of
survival, and/or by dispersion.” Such environmental extremes include those resulting
from cyclical changes such as those associated with cycles of glaciation and
deglaciation.

Glaciation affected the climate of various parts of the United States in different
ways. For example, during the LGM, the southwest was generally moister than today

whereas the southeast was drier (Baker 1983). There were also some differences
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between the northeast, which was close to the ice sheet, and the southeast. Kutzbach
(1987) found that during the LGM, the northeast was 6 degrees C colder than present
and the southeast was 2 degrees C colder than present. Estimates by Gates (1976) are
even more extreme, as he argues that parts of North America and Europe immediately
to the south of the ice sheets may have been as much as 10 to 15 degrees C colder than
today. Kutzbach (1987) also found the northeast to be slightly wetter than present
from 18,000 to 15,000 years ago (assuming a date of 18,000 years ago for the LGM)
due to increased storminess along the border of the sea-ice and the ice sheet. Like
Baker (1983), however, he argues that the southeast was substantially drier than today
from 18,000 to 12,000 years ago, due in large part to reduced summer precipitation.
Although Virginia is in somewhat of a transitional location between the northeast and
southeast, its climate appears to have been more in line with the south, as it
experienced about 20-50 percent less precipitation than today, with a higher percentage
falling as snow (Conners 1986). However, Conners (1986) did find that that the
climate of the coastal regions of southeastern Virginia was more moderate than the
mountainous regions of the western part of the state.

Although North America was in general colder than today, there is evidence to
suggest that the ice sheet may have had a moderating affect on seasonal climates.
Summers would have been cooler due to the proximity to the ice and winters more
mild due to the blockage of arctic air masses by the ice sheets (Wright 1987). It has
also been suggested that adiabatically heated air descending from glacial surfaces

raised temperatures along the ice front, although Fladmark (1983) challenges this
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hypothesis. In any case, as the ice sheets retreated during the LGM, it seems that the
climate may have worsened before getting better, at least with respect to seasonal
extremes in temperature (Wright 1987). This climatic shift and greater seasonality
may have been in large part responsible for the great extinction event of large
mammals that occurred in the closing millennia of the Pleistocene (e.g. Bonnichsen et
al. 1987; Wright 1987). McLean (1986) has also argued that there may be a
connection between higher ambient air temperatures and reproductive dysfunction
among these species. This event will be discussed in greater detail in the next section
as part of the debate over the role of human hunting on the extinction of these large
mammals. |

Despite the effects of increased seasonality, however, there was a general
warming trend through the late Pleistocene following the LGM and the beginning of
the Holocene (e.g. Gardner 1981). According to Custer (1986a), the environmental
changes in eastern Virginia during the late Pleistocene and early Holocene were
substantial, with a clear trend toward warm and dry conditions between 9,000 and
7,000 B.C. on the Delmarva Peninsula. However, just before this time, there was a
notable climatic event that reversed some of the changes of the previous millennia.
The Younger Dryas, from about 12,890-11,680 cal BP, was a sudden and major glacial
readvance that, according to Anderson and Faught (2000; Faught 2004; also Kennett et
al. 2009), “led to pronounced colder conditions, changes in the distribution of floral
and faunal communities, and possibly a significant lowering of sea level.” Onset of

this event was quite rapid and it was characterized by dramatic short-term temperature
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fluctuations. Kennett et al. (2009) have argued that it may have been triggered by a
swarm of comets or carbonaceous chondrites that produced multiple air shocks and
possible surface impacts at approximately 12.9 thousand cal. years B.P. According to
Delcourt and Delcourt (1986), the Younger Dryas was part of a period from 13,000 to
10,000 years ago that was characterized by vegetational disequilibrium and
disharmonious faunal assemblages. Nonetheless, this was only a minor setback in the
longer-term shift toward warmer temperatures and drier conditions that resumed
immediately following the Younger Dryas (Edwards and Merrill 1977; Gardner 1981;
Custer 1986a).

Certainly, factors such as relative temperatures, precipitation, and their seasonality
are important by themselves; a warmer climate is more physically comfortable for
humans and more precipitation decreases the possibility of droughts. However,
equally important are their impacts on the natural resources available for human
exploitation, namely the local flora and fauna. Meltzer (1988; Meltzer and Smith
1986) divides eastern North America of the late Pleistocene into two major
environmental regions. The first, periglacial tundra or open spruce parkland was
characterized by humans hunting species like caribou. The second, complex boreal or
deciduous forest was much more species rich, allowing human populatioﬁs to be
generalists that exploited a wide variety of subsistence resources. In the full to late
glacial, tundra vegetation was restricted to high altitudes or proximity to the ice margin
(Davis 1983; Watts 1983; Meltzer 1988). According to Meltzer (1988; also Watts

1983), “the tundra habitat was both a climatic and successional phenomenon. Tundra
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The Virginia coastal plain, although a distinct physiographic region, is not
ecologically uniform throughout. Turner (1978) describes three broad geographically
and topographically defined ecological zones in the present day coastal plain. Along
the Chesapeake and Atlantic coasts, there is a coastal zone characterized by pine
forests. This zone extends inland along the major rivers until reaching brackish
waters. A transition zone is located in the region in places where freshwater and
saltwater meet. This zone is characterized by deciduous forests, although there is
some merging with coastal pine forests. The third zone is further inland along the
freshwater portions of the rivers, and is dominated by deciduous forests. Although the
components of these zones were likely different at various times during the late
Pleistocene and the Holocene, similar patterns were likely present among natural
resources. Importantly, because sea levels were lower and parts of the present day
continental shelf were exposed as part of the coastal plain during the late Pleistocene,
the locations of these zones were shifted (i.e. regions that are now coastai were
inland). Turner (1978) found that the best zone for the exploitation of wild fauna in
the Virginia coastal plain was in the vicinity of the freshwater-saltwater transition.
During the LGM, when parts of Norfolk Canyon may have exhibited estuarine
characteristics, our study area at the canyon head may have represented such a
resource rich transitional zone. |

In general, estuaries are characterized by very high productivity. Barber (1979)
has argued that lower estuaries are the most productive environments on earth. In

addition, upper estuaries represent ideal locations to exploit transient species such as

34



anadromous fish (Turner 1978; Barber 1979). Also of great importance are shellfish,
which are most abundant and available in freshwater-saltwater transition zones (Turner
1978). Chesapeake Bay is an appropriate example of the importance of estuaries for
marine resources. Before the estuary formed around 5,000 B.P., Blanton (1996) argues
that the Chesapeake Bay basin would not have been unique among major stream
valleys in the area. The subsequent formation of the modern estuary distinguished the
area as a zone that yielded resources that were richer, more predictable, and more
extensively distributed than they were before. A similar shift occurred at roughly the
same time near Delaware Bay (Custer 1986b; Blanton 1996).

Custer (1986b, 1988) has argued that the primary cause of the formation of stable
estuaries following 5,000 B.P. in the Chesapeake region was the dramatic reduction in
the rate of sea level rise. This is very similar to the pattern observed in Narragansett
Bay, Rhode Island, where Kerber (1984) argues that estuarine succession did not
develop until after 6,000 B.P. and that protected coastal areas favorable for the
development of shellfish beds and other resources were not abundant before 3,000 B.P.
Like Custer, he too attributes this to a reduction in the rate of sea level rise. Both use
this argument to explain the apparent lack of large-scale shellfish exploitation by
humans in their respective study areas before the time of estuarine succession. Still,
there can be no doubt that shellfish were present before this time, as many of the sea
level curves that I discussed in the previous chapter were generated using radiocarbon
dates taken from shellfish at various depths on the continental shelf, including the

oyster Crassostrea virginica, that was an important part of prehistoric subsistence (e.g.
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Kerber 1984; Brennan 1977; Bernstein 1993). If estuarine conditions existed in
Norfolk Canyon during the LGM it is quite likely that shellfish could have been
available there. Additionally, because sea level may have remained around the low
stand for 5,000-7,000 years (Peltier and Fairbanks 2006), the concerns posed by Custer
and Kerber regarding rapid rates of sea level rise would not have been applicable.
Additionally, Custer (1988) speculates that the Hudson River may have been more
likely to contain shellfish beds than the other estuaries, and was in fact the site of the
earliest clear evidence for shellfish exploitation in the northeast around 5,000 B.C.
(Brennan 1977) because of its fjord-like structure. Its steep sides led to less lateral
disruption of environments with sea level rise. The canyons of the edge of the
continental shelf also have steep walls, allowing the coastline to have remained
relatively stable as well (Shepard and Beard 1938; Ewing et al. 1963). Together, these
factors suggest that parts of submarine canyons such as Norfolk Canyon may have
been ideal locations to exploit marine resources, especially shellfish, during the LGM.
Norfolk Canyon in particular may have been the Pleistocene counterpart of
Chesapeake Bay, a vitally important cornerstone for the subsistence of local groups
(Blanton 1996), and therefore may represent a promising search area in the quest to
understand the circumstances surrounding the earliest occupation of eastern North

America.
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[he “Clovis-First” Debate and the Colonization of the Americas

One of the archaeological questions most central to whether or not people
occupied the landscape near Norfolk Canyon is whether people were even in the
Americas at the time that it was subaerially exposed. The date of the initial peopling
of the Americas has been the subject of intense debate for much of the twentieth
century and earlier, and today remains a contentious issue in American Archaeology
(see Meltzer 1995, Fiedel 2000, and Goebel et al. 2008 for recent summaries). In this
section, I will present both sides of the debate: those that argue that the people of the
Clovis cultural tradition, with a date of about 13,250-12,800 calender years B.P.
(Waters and Stafford 2007), were the first inhabitants of the New World and those that
believe that there were earlier, pre-Clovis populations in North and South America. It
is not necessary for this thesis that I argue conclusively which of the two sides is
correct. Rather, I argue that the evidence for a pre-Clovis occupation is sufficient to
give credence to the possibility that people could have been in coastal Virginia and the
adjacent continental shelf at the time that Norfolk Canyon was exposed. Although this
would require a date for the initial peopling of the Americas earlier than even some
pre-Clovis advocates would be comfortable with, I will demonstrate that the existing
evidence allows for the possibility of the necessary early occupation of eastern North

America.
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Figure 2.1 - Examples of Projectile Points from the Clovis Tradition (Not to Scale) (Justice 1987)

The Clovis Cultural Tradition and the Clovis-First Theory

Regardless of whether it represents the earliest evidence of human occupation of
the New World, the Clovis cultural tradition is extremely important because it
“stretched coast to coast as the first (and perhaps only) truly continental archaeological
horizon” (Meltzer 1993). Foremost, the Clovis tradition is defined by its distinctive
stone tool assemblage. The most notable technology of the Clovis tradition is the
bifacial lanceolate fluted point, which does not appear to have any clear predecessor,
especially with respect to the flutes near the base of the point (Figure 2.1). However,
other tool types have been found associated with fluted points, including blades,
burins, large bifaces, endscrapers, sidescrapers, and gravers, as well as a few tools of
bone and ivory (Stanford 1991; Meltzer 1995; Fiedel 2000). Kelly and Todd (1988)
suggest that in general, “Paleoindians used a lithic technology that was designed to be
transportable, have long-term utility, and be of use in areas where only a limited

number of stone sources might have been known.”
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Among the first to synthesize this information into a story of human colonization
of the New World was C. Vance Haynes (1964, 1966; Dincauze 1984; Fiedel 2000).
He postulated that during the time of the LGM, sea level was low enough that
Beringia, a land bridge that connected eastern Asia with western Alaska and is now
submerged by the Bering Strait, was exposed and allowed passage between the two
continents. However, the Cordilleran and Laurentide Ice Sheets, which éovered the
western and eastern parts, respectively, of North America as far south as the northern
parts of the continental United States, were adjoined and blocked passage to the rest of
the continent. As the climate warmed and the ice sheets melted, they separated,
opening an “ice-free corridor” between them that allowed the population stranded on
the Alaskan side of the Bering Strait access to the rest of the New World. Despite this,
Haynes never expressly ruted out the possibility that there were earlier occupants of
the Americas. In fact, he even speculated about their presence, despite remaining
skeptical of the most of the supporting evidence that existed (Haynes 1969; Dincauze
1984). Still, Haynes has been among the first to challenge sites that are candidates for
pre-Clovis occupation, demanding indisputable evidence of their date of occupation
(e.g. Haynes 1980). It was not until he visited Monte Verde in the late 1990s that he
finally was willing to accept any evidence at all for pre-Clovis occupation of the
Americas (Fiedel 2000).

Expanding on Haynes’s model by attempting to explain the role of Clovis points
in the colonization of the New World was Paul S. Martin. He agreed that humans

entered the Americas through the ice-free corridor between the Cordilleran and
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Laurentide Ice Sheets and found that the relative timing of this event and the large-
scale extinction of numerous species of Pleistocene megafauna was not a coincidence,
particularly when considering the ubiquitous appearance of fluted spear points at the
same time (Martin 1973; Meltzer and Mead 1985; Fiedel 2000; Fiedel and Hughes
2004). Martin (1973; Martin et al. 1985) argues that upon the opening of the ice-free
corridor, the first Americans swept through the Western Hemisphere and decimated its
fauna within 1,000 years. In his model, humans killed off “inexperienced” prey before
it had an opportunity to learn defensive behaviors. This explained the relative lack of
kill sites found in many parts of the Americas, as humans would not have needed to
develop more elaborate hunting techniques that may have been more archaeologically
visible. As human populations entered new and favorable habitats, their numbers
would “unavoidably explode” and hunt to a degree proportional to their growing
population. Within a decade, the population of large fauna on the front of the wave of
advancing humans would have been severely reduced or entirely obliterated. As prey
would have become less readily abundant, the front would have swept on, eventually
reaching the southern tip of South America by 10,500 years ago (Martin 1973). After
publishing his generalized model in Science in 1973, Martin proceeded to defend it
using more specialized models and specific evidence for individual species (e.g.
Martin et al. 1985).

Despite its elegance, there are serious problems with Martin’s overkill model, and
at this point, it has been rejected by many members of the archaeological community

(e.g. Meltzer 1995; Grayson and Meltzer 2003, 2004). Notably, problems with the
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relative chronology of the appearance of Clovis and the disappearance of megafauna
have been exposed (Meltzer 1993, 1995; Grayson and Meltzer 2003, 2004). As I
mentioned in the previous section, other researchers have attributed the extinction of
megafauna to climatic changes during the late Pleistocene and early Holocene
(Meltzer and Mead 1983; Bonnichsen et al. 1987; Wright 1987; McLean 1986;
Grayson and Meltzer 2003, 2004). Additionally, the premise that Paleoindians were
universally dependent on hunting of large game has come under attack. instead, it
appears that they were more likely to be generalized foragers and those that were more
reliant on hunting usually targeted smaller species like deer rather than large
megafauna (Dent 1981, 1996; Gardner 1981, 1989; Custer et al. 1983; Custer 1984,
1986b, 1988; Nicholas 1987; Kelly and Todd 1988; Meltzer 1988, 1993; Bryan 1991;
Lepper and Meltzer 1991; Adovasio 1993; Anderson and Faught 1998). Bryan (1991)
argues that the specialized big-game hunting economy developed only in those areas
of North America having naturally limiting ecosystems. Nonetheless, as Meltzer
(1995) notes, rejecting the overkill hypothesis does not imply an outright rejection of
the Clovis-first model. Hunter-gatherers and foragers could have entered North
America as the ice-free corridor opened without hunting megafauna. They also likely
did not flood the New World as quickly as was suggested by Martin (Meltzer 1995).
Nonetheless, some members of the archaeological community do still reject the
alternate explanations for the peopling of the Americas and continue to accept a

modified version of the overkill model (e.g. Fiedel and Haynes 2004). Regardless,
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Clovis remains important because it represents the earliest undisputed evidence of a

human presence in the Americas.

Evidence for a Pre-Clovis Occupation of the Americas

Although there remains a faction of the archaeological community who still refuse
to accept the presence of a pre-Clovis population in the Americas, evidence for an
earlier population has been mounting over the course of the second half of the
twentieth century and the early twentieth century. Alan Bryan (1977, 1991) has
claimed that the Clovis-first “myth” was due in large part to the “historical accident”
that the first recognized early sites were kill sites and the first verified association of
artifacts with extinct fauna was in New Mexico rather than Central or South America.
He further argues that had there been over the course of the twentieth century as many
archaeologists working in South America as in North America and that had the first
definite association of artifacts with extinct fauna been found at Tibit6 rafher than
Folsom, neither the Clovis-first theory nor the idea that the earliest coloni'sts were
primarily big-game hunters would have ever gained widespread acceptance (Bryan
1991). Similarly, the skeptics who took it upon themselves to challenge all pre-Clovis
contenders would not have existed.

As I mentioned in the previous section, archaeologists like C. Vance Haynes, as
well as others such as Paul Ma1;tin and Dena Dincauzé, were very critical of any sites
that appeared to be pre-Clovis contenders (Fiedel 2000). As Adovasio (1993) argues,

the criteria to establish the age of allegedly early sites in the New World have changed
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little since they were first established by Hrdli¢ka and Holmes about 90 years ago.
They include “(1) artifacts of indisputable human manufacture in primary depositional
contexts; (2) clearly defined, that is, unambiguous stratigraphy with a precise
knowledge of the emplacement mechanisms, overall context, and all associations of
recovered artifactual and ecofactual materials; and (3) multiple radiocarbon
determinations that are internally consistent and/or an equivalent chronolégy
established by some other equally reliable and widely accepted chronometric
method” (Adovasio 1993). Adovasio (1993) rejects two other commonl? cited criteria,
“replicability” and “high visibility,” arguing that they allow for the possibility of sites
unfairly being ruled out as anomalies. In general, the arguments over the antiquity of
many early sites center around whether they meet these criteria. To date, only Monte
Verde, a site that I will discuss later in this section, has been accepted by the skeptics
(Fiedel 2000). In any case, while Clovis provides a mostly uniform technological
adaptation that is confined to a relatively short and well-established period of time,
candidates as pre-Clovis sites have much more diverse and poorly-defined artifact
assemblages and have a wide range of radiocarbon dates. At the very least, their
existence challenges the long held belief that humans only first entered the Americas
through the ice-free-corridor as the North American ice sheets separated following the
LGM.

In order to justify the early dates for a pre-Clovis presence in the New World,
alternate models for the peopling of the Americas to the traditional ice-free corridor

model have been proposed (Bryan 1991). Perhaps the most simple of these is the
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linguistic evidence in support of the notion that interior northern North America or the
Great Plains were the earliest populated zones. Rather, both Gruhn (1988) and Rogers
(1985) argue that the interior areas were colonized relatively late and from the south.
Gruhn (1988) is very hesitant to employ the problematic technique of
glottochronology to obtain absolute dates for the divergence of related languages.
However, she (Gruhn 1977, 1988) argues that her research in conjunction with
archaeological. evidence is consistent with a minimal possible date of 40,000 years ago
for the earliest human entry into North America. As summarized by Meltzer (1989,
1995; also Fiedel 2000), there ére critics of Rogers’s and Gruhn’s linguis:tic models
who have argued that linguistic diversity could have resulted from a largé number of
factors that they did not take into account. Namely, they argue that a high diversity of
languages could have resulted that geographic, economic, and other factors that had
nothing to do \:A;ith glacial events. Additionally, they find the lack of archaeological
support at the least troubling, but Meltzer (1995) does not rule out the possibility of a
coastal migration. |

A recently proposed but highly controversial model for the colonization of the
Americas posilts that rather than entering the New World from Asia, the earliest
inhabitants trafzeled over the frozen North Atlantic from southwestern Europe (Bradley
and Stanford 2004). The authors argue that there is a general lack of data supporting
an Asian connection and the origin of Clovis culture and technology remains a
mystery, despite the fact that it has been treated as a given that people first entered the

New World via Beringia. To support their argument, Bradley and Stanford note that
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radiocarbon dates, could be interpreted to support the Solutrean hypothesis, as they are
located in the United States Northeast and contain artifacts with technological
characteristics of developmental Clovis technology. Additionally, a projectile point
that was originally recovered by a scallop dredge boat about 40 miles off the coast of
Cape Charles,:Virginia has recéntly come to light in an Eastern Shore museum
collection. This point, which appears to be very morphologically similar to typical
Solutrean poinits, was recovered in the same dredge as megafaunal remains and other
organic material dating to about 22,000 B.P. (I.R. Mather, personal communication
2009). This find is especially interesting for this study, as its proximity to Norfolk
Canyon suppoﬁs the idea that the nearby shelf was occupied during the low stand in
sea level of the LGM. It also pfovides tentative support for Bradley and Stanford’s
(2004) hypothesis that the Americas were discovered by ice age European seal hunters
who traveled further and further out to sea to exploit ice-edge resources until
eventually reaéhing and establishing camps on the Atlantic Coast of North America.
There are-three potentially pre-Clovis sites that are of particular rele.vance to this
study (Figure 2.2). First, even though it is located in southwestern South America,
Monte Verde is of great importance to any study of pre-Clovis settlement of the
Americas. As I mentioned before, this site represents the first time that many skeptics
accepted any evidence of pre-Clovis occupation of the Americas (Fiedel 2000).
Radiocarbon dating places human occupation of the site at about 14,220 - 12,500 B.P.
(Dillehay 1987, 1989, 1997; Dillehay et al. 2008; Adovasio 1993; Meltzer 1997;

Fiedel 2000). This component of the site is a streamside settlement sealed beneath a
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peat layer that formed after abandonment, aiding in determining the stratigraphy of the
site. This site appears to represent a single human occupation of several seasons’
duration in which inhabitants exploited small game, paleollama, and mastadon, as well
as a wide diversity of plants (Dillehay 1987, 1997; Adovasio 1993; Fiedel 2000).
There is even a layer that suggests the site’s inhabitants used seaweeds from distant
beaches and estuarine environments for food and medicine. At the least, Dillehay et
al. (2008) argue, the inhabitants of the site were accustomed to frequently exploiting
coastal resourées, and this may provide evidence that an early settlement of South
America was present along the coast. There is also another, seemingly older
component of Monte Verde. Two possible hearths have been found containing
carbonized wood that has been dated to about 35,000 B.P. These features were found
about 80 cm deeper than the later occupation and are associated with about two dozen
pebbles of basalt that may have been human-modified (Tuross and Dillehay 1995;
Fiedel 2000). 'Nonetheless, this date has not been neafly as universally aécepted, and
even Dillehay has doubts about its accuracy (Fiedel 2000).

The second site of interest is Meadowcroft Rockshelter, along with other nearby
related sites. The rockshelter is located on the north bank of Cross Creek, a minor
west-flowing tributary of the Ohio River about 47 km southwest of Pittsburgh,
Pennsylvania. Despite stern opposition by Haynes and others (e.g. Haynes 1980,
1991; Mead 1980), Adovasio (1983, 1993; Adovasio et al. 1977, 1978a, 1978b, 1983,
1985) has vehemently defended the radiocarbon dates from the site that extend as far

back as almost 20,000 B.P. The validity of these dates has been at the center of the
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longstanding debate which has not been fully resolved (Adovasio 1993; Meltzer 1995;
Fiedel 1999). Haynes (1980) has contended that the charcoal that was dated was
contaminated, rendering the dates untrustworthy. Still, the apparently proto-Clovis
tool assemblage present at the site including lanceolate bifaces and small, prismatic
blades detached from small, prepared cores are consistent with an early date for the
site, and have helped to convince some researchers of its antiquity (Adovasio 1993;
Fiedel 1999).

The third site of interest, Cactus Hill, is a relative newcomer to the debate, as it
was only discovered in 1993 (Wagner and McAvoy 2004). This site is particularly
interesting for this thesis due to its proximity to Norfolk Canyon, as it is located in a
sand deposit rising above an alluvial terrace of the Nottoway River in the Coastal Plain
of southeastern Virginia (Wagner and McAvoy 2004; Feathers et al. 2006). It is of
great importance for the Clovis-first debate because unlike Monte Verde and
Meadowcroft, Cactus Hill contains a cultural layer stratigraphically below a layer of
Clovis artifacts. Charcoal from the lower cultural layer, which is primarily
characterized By quartzite blades, has been dated to between 20,000 and 18,000 years
ago (McAvoy and McAvoy 1997; Wagner and McAvoy 2004; Goebel et al. 2008).
Additionally, optically stimulated luminescence ages obtained from sediment samples
place the deposit containing th¢ pre-Clovis artifacts at about 18,000 years ago
(Feathers et al. 2006). All of tﬁese dates, which are certainly going to be isubj ected to

intense scrutiny (e.g. Fiedel 1999), as well as the blade industry, which is typical of
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World by a Pacific coastal route or from Europe. It seems quite possible that the first
colonization of the New World could have come via Beringia before the LGM. Later,
there could have been a second group of colonists from Europe during the LGM, who
brought with them the technology that evolved into Clovis. Although there is no
genetic evidence to support this, it could explain the apparent lack of direct
predecessors to Clovis technology in Alaska and its somewhat sudden appearance with
only a few known examples of proto-Clovis tool assemblages. Additionally, Mason
(1962) suggested the idea that Clovis originated in the United States southeast, a
theory that haé been echoed by many since then (e.g. Brennan 1982; Brye:m 1991;
Stanford 1991; Anderson and Faught 2000). Waters and Stafford (2007) have recently
argued that there was a rapid spread of Clovis technology throughout the preexisting
population of North America, but that the exact point of origin was not clear.
However, the purpose of this section has not been to argue either side of the Clovis-
first debate. Rather, it has been to demonstrate that it is quite possible that the mid-
Atlantic region of the United States, especially the parts of the Virginia Coastal Plain
that are now submerged, could have been inhabited during the period of é low stand in

sea level associated with the LGM.

Paleoindian Site Patterns and L seint 1d-Atlantic United Stat
In order to best predict which parts of the landscape near Norfolk Canyon were
most likely to have been occupied by humans during the LGM, it is first necessary to

understand the patterning of known nearby contemporaneous sites. As I made clear in
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the preceding section, there are very few sites in the eastern United States that
potentially date to that time, and the dates of those that do have been called into
question. The earliest time period with a large number of confirmed sites is the
Paleoindian period, beginning with Clovis and ending around 10,000 B.P. Although it
is an imperfect analog, the site distribution from this period likely provides the best
reference for that of the preceding millenia, including the time of the LGM. Certainly,
land use changed over time, particularly in the face of the changing topography,
vegetation, and climate associated with deglaciation and associated sea lével rise.
Still, T argue in this section that in the absence of data from contemporaneous sites,
Paleoindian site distribution is an acceptable substitute for the purpose of generating a
predictive model of where people may have lived on the landscape.

Meadowcroft Rockshelter and Cactus Hill, two of the sites describeci in the
previous section as containing pre-Clovis components, also both have evidence of
continued occupation through the Paleoindian period and later (Adovasio 1983, 1993;
Adovasio et al. 1977, 1978a, 1978b, 1983, 1985; Wagner and McAvoy 2004; Feathers
et al. 2006). However, a number of very large sites in the mid-Atlantic région have
been dated to this period, including the Williamson site in Dinwiddie County, Virginia
(McCary 1951, 1976, 1983; Haynes 1972; Benthall and McCary 1973), the
Thunderbird and Fifty sites in Warren County, Virginia, which make up Gardner’s
(1977, 1981, 1983, 1989) Flint Run Complex, the Hopewell and Point-of-Rocks sites
in Chesterfield County, Virginigi (McAvoy and Bottoms 1965; McAvoy 1979), the

Shoop Site in eastern central Pennsylvania (Witthoft 1952), the Shawnee-Minisink Site
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in northeastern Pennsylvania (Crowl and Stuckenrath 1977; Foss 1977; McNett et al.
1977; Dent 1981), and the Plenge Site in northwestern New Jersey (Kraft 1973, 1977).
Similar sites are also present throughout New England, including the Bull Brook Site
in Ipswich, Massachusetts (Byers 1954, 1955), the Reagan Site in northwestern
Vermont (Ritchie 1953), the Whipple Site in southwestern New Hampshire, and the
Vail Site in northwestern Maine (Gramly 1984). McCary (1983) describes several
other Paleoindian sites in Virginia, including the Isle of Wight County Site, the Dime
Site, the Quail. Springs Site, the Richmond or Kingsland Creek Site, the Bourne or
Rockville Site, and the Mitcheli Plantation Site. In general, however, the number of
sites associated with fluted points has grown far too numerous to mentioﬁ all of them,
especially when taking small sites and isolated finds of projectile points into account
(see McCary 1951, Mason 1962, Brennan 1982, Custer et al. 1983; Turner 1989,
Anderson and Faught 1998, 2000).

Of these ﬁuted point sites, by far two of the largest and most extensilve are the
Williamson Site, which runs for about one mile along a flat-top ridge spreading about
200 yards at its widest (McCary 1951, 1983), and the Thunderbird Site, which is
approximately 300 feet wide and extends for slightly less than a mile along a Late
Pleistocene-Early Holocene terrace (Gardner 1983). Clearly, sites of this size are far
easier for an archaeologist to find than small ephemeral occupation sites and isolated
artifacts. This is particularly true underwater, where surveying and testing for sites is

much more difficult and expensive. Therefore, the fact that such large sites existed at
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such an early date is promising for our search for earlier submerged sites,
demonstrating that large sites were not confined to the latest periods of prehistory.
Despite the geographic variability in the location of many of these sites, they
possess a number of commonalities, particularly with respect to their placement on the
landscape. In particular, many of the sites are clearly associated with rivérs or creeks.
In his study of the Delmarva Peninsula, for example, Custer (1984) observed two main
categories of site settings: “1) poorly-drained swampy environments, which may be
swampy frequent floodplains of major and minor drainage, bay/basin features,
sinkholes, or drainage divide swamps; and 2) well-drained floodplains or terraces of
the major drainages.” He further found that those sites associated with p;)orly-drained
swampy settings are primarily hunting/processing sites and related base camps,
whereas those associated with well-drained settings are more often base camp sites
associated with outlying hunting sites or quarry-related activities. Both environments
can be affected by the presence of freshwater. In regard to the first group, swamps are
formed by the poor drainage of water. However, sites of the second group, while
better drained, are similarly dependent on resources niade available by nearby rivers or
creeks. This not only includes the water itself, but also cryptocrystalline .rocks such as
chert, flint, jasper, and chalcedony, which were commonly used as source material for
stone tools. Erosion due to running water could have exposed previously buried
outcrops. Additionally, the most widespread source of these lithic materials is riverine

transported boulders, cobbles, and pebbles. Rather than being confined to isolated
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Other important Paleoindian sites throughout the northeastern United States have
a similar riverine focus (see map in Funk 1978). Elsewhere in the mid-Atlantic region,
the Plenge Site and the Shawnee-Minisink Site fit the same pattern. The Plenge Site is
located on a gently sloping terréce about 200 feet from the Musconetcong River, a
tributary of the Delaware River in northwestern New Jersey, and 15 to 18 feet above
the silted river flats. Additionally, although there are no nearby chert outcrops or
quarries, there. are abundant shale, chert, jasper, and chalcedony pebbles and cobbles
available on the site (Kraft 1973, 1977). The Shawnee-Minisink Site is lécated on the
western side of the Delaware, af its confluence with Brodhead Creek. It is in alluvial
sands of the second terrace above the Delaware River (Crowl and Stuckenrath 1977,
McNett et al. 1977). “Black flint” that was found at the site was obtained both from
quarries and surface-collected cobbles (McNett et al. 1977). Additionally, the exotic
materials present at the site ma}" have been carried as cobbles by natural transport
(Marshall 1985; Meltzer 1988)! In New England, the Bull Brook Site is iocated ona
kame terrace on the south side of Bull Brook (Byers 1954, 1955), the Reagan Site is
located at an elevation of about 300 feet above the Missisquoi River about three-
quarters of a mile away (Ritchié 1953), the Whipple Site is situated on a gently sloping
terrace or deltaic deposit 180 meters from the modern Ashuelot River course (Curran
1984), and the Vail Site is located immediately adjacent to an ancient channel of the
Magalloway River (Gramly 1984). Clearly, then, throughout the northeast, large

Paleoindian sites are frequently found associated with rivers and streams.
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As I mentioned in the first section of this chapter, Meltzer (1988; Meltzer and
Smith 1986) has divided eastern North America of the late Pleistocene into two major
environmental regions which were associated with human settlement and subsistence
patterns. The boundary between them was delineated by the maximum extent of the
Laurentide Ice Sheet during the LGM. To the north of this line was the glaciated
region, which during the Late Pieistocene was primarily a periglacial tundra or open
spruce parkland (Meltzer 1988). The Paleoindians that occupied this region were
highly mobile, possibly specialized hunters, exploiting caribou. Kelly and Todd
(1988) have argued that this mobility required a highly portable technology which
could fulfill all tool needs, sucﬁ as bifaces. Additionally, most Paleoindi;m tools were
manufactured from high quality cryptocrystalline raw materials which were in many
cases transported long distances. This could have been due both to the greater
selectivity in choosing the highest quality raw materials for the maximum utility and
use-life of the tools and to the frequent range shifts of the people who used them
(Kelly and Todd 1988). In the Eastern United States, Meltzer (1988) has argued that
this pattern of a reliance on exoﬁc lithic materials is confined to the northern zone that
was glaciated during the LGM. South of the maximum extent of the ice sheet, with
the exception of the Shoop Site, as I mentioned previously, there was a greater reliance
on local, but nonetheless generally high quality, cryptocrystalline rock (e.g. McCary
1951, 1976, 1983; Witthoft 1952; McAvoy and Bottoms 1965; Haynes 1972; Benthall
and McCary 1973; Kraft 1973, 1977; McNett et al. 1977; McAvoy 1979; Gardner

1977, 1981, 1983, 1989; Marshall 1985; Meltzer 1988).
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During the Late Pleistocene, the region to the south of the LGM ice margin,
according to Meltzer (1988), was an extensive complex boreal/deciduous forest. Also
unlike the north, he found that the inhabitants of these forests were generalists who
exploited a variety of subsistence resources with a less mobile settlement system.
Therefore, while in the north, some large sites may have been reoccupied many times
because they were ideal hunting locations on seasonal migration routes, in the
southern, boreal/deciduous forests, stone was probably the only resource to promote
reuse of a particular location (Meltzer 1988; Kelly and Todd 1988). In the decades
following theif initial discovery., it was generally accepted that the Folsom and Clovis
traditions were primarily used for big game hunting of presently extinct megafauna
(e.g. Martin 1973). The flaws in Martin’s overkill model do not by themselves force a
rejection of the idea that the Pleistocene inhabitants of North America were big game
hunters. However, despite the fact that the earliest fluted point sites that were found
were associated with megafaunal remains, most such sites that have sincé been studied
have not had such an association. This is particularly true in the eastern United States,
where the possible “kill site” associated with the Vail Site in Maine is a rare exception
to the rule (Bryan 1977; Gramly 1984; Meltzer and Smith 1986; Meltzer 1988, 1995;
Lepper and Meltzer 1991). |

Currently, the consensus among archaeologists is that rather than big game

hunters, Paleoindians were primarily generalized foragers, utilizing a wide range of
resources (e.g. Lepper and Meltzer 1991). Kelly and Todd (1988; also Meltzer 1993)

have argued that early Paleoindians were probably generalists in relation to large
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generalists rather than big-game hunters. The same was likely the case for pre-Clovis
occupants of the Americas as well (e.g. Gruhn 1988; Adovasio 1993).

Reinhart (1979) analyzed the cultural sequence of the James River and its
tributaries on the Virginia Coastal Plain. He observed that during the Middle and Late
Archaic in particular, sites were generally located strategically to maximize
subsistence potential and minimize subsistence effort. This has an important
implication for this study. Namely, Reinhart (1979) argues that preferred site locations
are often found at the junction of several ecological zones, allowing the inhabitants
easy access to several different resources. This makes logical sense, and could be
extended to earlier periods as well. More explicitly, Reinbart (1979) observed several
Middle and Late Archaic sites on river or creek banks in close proximity to a
freshwater swamp. Certainly, infersections of rivers and their associated floodplains
with estuaries fit this model as well (see Turner 1978).

Klein and Klatka (1991) found that the population of Virginia tripled from the
Middle to Late Archaic. At the same time, there was a decrease in mobility and
increase in sedentism that accompanied this expansion in population (Ba;r_ber 1991;
Klein and Klatka 1991). Both of these can be beneficial in the search for sites, as they
typically lead to larger and denser sites. If one is to attribute both of thesL:
developments to the presence of Chesapeake Bay, it bodes well for the possibility of
finding sites near Norfolk Canyon, assuming that parts of it contained estuarine
conditions during the LGM. Not only would an estuary have been present, but a major

river and its associated floodplain would have been present as well. Of course, it is
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overly short-sighted to attribute all of the changes in settlement and subsistence
patterns that occurred during the Late Archaic to the formation of Chesapeake Bay.
Similar changes, particularly with regard to dramatic increase in population size,
occurred throughout the northeastern United States during this period (e.g. Snow 1980;
Mulholland 1988). As I discussed at the beginning of this chapter, climate and other
associated environmental chanées certainly played a major role in the increase in
population at this time (e.g. Whitehead 1965; Dincauze 1974; Carbone 1976; Gates
1976; Edwards and Merrill 1977; Fairbridge 1977, Sirkin 1977; Mulholland 1979,
1984, 1988; Davis et al. 1980; Delcourt and Delcourt 1980; Snow 1980; Dent 1981;
Gardner 1981;'Custer and Wallace 1982; Davis 1983; Fladmark 1983; Johnson 1983;
Watts 1983; Connors 1984; Custer 1986a, 1990; Kutzbach 1987; Wright 1987,
Bonnichsen et al. 1987; Lavin 1988; Meltzer 1988). Still, some changes in settlement
and subsistence patterns that occurred at the time of the formation of the Chesapeake
can be extrapolated to the LGM, particularly those associated with expl;)itation of
coastal resources, and they must be included, however cautiously, in the model

generated in this thesis.

Hypothesis

There is one central hypothesis that drove all of the field and laboratory work
done as a part of this project: that the landscape surrounding Norfolk Canyon would
have been an ideal location for human settlement and subsistence during the periods

that it was subaerially exposed. I will discuss this hypothesis in greater detail later in
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or disturbance, these features may be evident in the acoustic data that we collected.
Also of great importance for Paleoindian settlement patterns was the availability of
high-quality cryptocrystalline rock. Although it is somewhat of a long-shot, larger
outcrops may be evident in side scan sonar data, particularly in river terraces where
they may have been exposed by erosion, as appears to be the case on many
Paleoindian sites on land (e.g. Gardner 1981).

Ideally, it would be of great utility to be able to estimate the position on the
landscape of Norfolk Canyon at various times as it retreated following thé LGM.
Unfortunately, as I discussed in Chapter 1, the relative sea level curves and estimates
for sea level height at various times vary widely. This uncertainty is only exacerbated
by the flat continental shelf, causing small fluctuations in sea level heigﬁt to translate
to large changes in the position of the shoreline. For this reason, I do not seek in this
thesis to associate various positions of the shoreline and locations of probable
habitation with absolute dates. This is particularly the case considering the fact that
we did not collect any core, rock, or radiocarbon samples. My goal is thérefore to
attempt to associate potential habitation locations with the low stand in sea level that
occurred during the LGM as well as any still stands in sea level that occurred as the
shoreline was retreating. In any case, the acoustic data that we collected for this
project could reveal evidence of past shorelines, some of which may be rélated to

previously known shorelines in the region.
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Hypothesis: Parts of the landscape surrounding Norfolk Canyon would have been

preferred locations for human habitation during periods of lower sea level, particularly

during the Last Glacial Maximum. In particular, features that are associated with

temporally or topographically similar archaeological sites on land are present on the

landscape. Importantly, this hypothesis does not test whether the presence of these

features actually translates to the existence of submerged archaeological sites.

Expectations

1.

Topographic features associated with the period that the study area was subaerially
exposed are clearly evident in the multibeam and/or side scan sonar data that were

analyzed for this study.

. Features that are associated with temporally or topographically similar

archaeological sites on land are present on the landscape. This includes rivers or

creeks with associated floodplains and well-drained river terraces.

. There is evidence of a large river, namely the ancestral Susquehanna, intersecting

the head of Norfolk Canyon.

. Potentially cryptocrystalline rock outcrops may be evident in the side scan sonar

data. However, it is unlikely that rock type can be distinguished without visual

ground-truthing or the collection of samples.

. Relict shorelines associated with the low stand in sea level that occurred during the

LGM or later still stands may be evident in the acoustic data. These may or may not
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correspond to some of the previously recognized shorelines that extend throughout

the continental shelf of the northeastern United States.

Null Hypothesis

This hypothesis addresses the possibility that the submarine landscape
surrounding Norfolk Canyon does not resemble any of the preferred settlement
locations as determined based on the archaeological record of Paleoindian sites in the
Mid-Atlantic region and Late Archaic, Early Woodland, and Middle Woodland sites
near Chesapeake Bay. As such, Norfolk Canyon did not represent an attractive locale
for human occupation during p(;,riods that it was exp(;sed subaerially. Thé purpose of
this hypothesis then, is to enumerate the features that would suggest that the landscape
might not have provided the appropriate resources to support a large or long-term
human population. Importantl&, like the hypothesis, the null hypothesis does not
address the arguments that I made earlier in this chapter regarding how certain features
translate to the availability of resources for human populations. Rather, it only
suggests that sﬁch features either did not exist or were too sparse to make large-scale

human occupation of the region viable.

Null Hypothesis: The landscape surrounding Norfolk Canyon would have contained
very few if any preferred locations for human habitation during periods of lower sea
level. In particular, features that that are associated with temporally or topographically

similar archaeological sites on land are not present on the landscape. During the
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Conclusion

The purpose of the fieldwork done as a part of this project and the upcoming data
analysis is, as presented by the hypothesis, to better understand the potential for human
occupation of the landscape of the continental shelf near Norfolk Canyon. However,
the possibility that people could have lived there is entirely dependent on the question
of whether or not humans were even in the Americas, particularly in the Mid-Atlantic
region of the United States, duﬁng the periods that the outermost reaches of the shelf
were subaerially exposed. In this chapter, I addressed this “sub-hypothesis,” arguing
that it is quite possible that people occupied this region, and that they would have been
available to access Norfolk Canyon, provided that it contained desirable resources that
drew them there. Despite the fact that substantial work has been done to -address our
understanding of the earliest inhabitants of the New World, much remains to be done,
particularly with regard to formerly coastal regions that are now submerged. As such,
the main hypothesis addressed in this thesis has broader implications than whether
Norfolk Canyqn itself could have been part of the subsistence strategy of the earliest
settlers of eastern North America. This study, particularly if followed up by future
research cruises that focus on and sample regions determined to have likely been
highly ranked in a pre-Clovis settlement and subsistence pattern, can have important
applications to our understanding of coastal settlement and the exploitation of coastal

resources during the LGM and possibly earlier.
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the only option is to employ technologies and methodologies that are native to the
fields of oceanography and ocean engineering. This is certainly true in the region of
interest for this study, as it is located near the outermost edge of the Atlantic
continental shelf of the United States. Additionally, such techniques have the benefit
of being able to survey large areas relatively efficiently, undoubtedly much more so
than scuba divers. Still, individual sites and the cultural components that they contain
are very small in relation to the overall landscape and importantly, to the typical
resolution of the acoustic instruments used by oceanographers. As such,‘rather than
attempting to find individual sites, the current frontier in underwater archaeology is to
locate drowned landscapes using remote sensing techniques and look for
environmental features favorable for human settlement. As I discussed in Chapter 2,
this is the goal for this thesis. Its purpose is foremost to determine which parts of the
landscape surrounding Norfolk Canyon are most likely to have been the site of human
habitation during periods of lower sea level.

The fieldwork done for this thesis is part of a larger archaeological oceanographic
field project called the Virginia Capes Archaeology Project. Fieldwork for this project
consisted of four oceanographic cruises that took place in the summers of 2006, 2007,
and 2008. Two cruises each were conducted on the University-National
Oceanographic Laboratory System (UNOLS) ship R/V Endeavor (Figure 3.1) and the
National Oceanographic and Atmospheric Association (NOAA) ship Thomas Jefferson
(Figure 3.2). The Virginia Capes Archaeology Project and the four associated cruises

were under the direction of co-chief scientists Dr. I. Roderick Mather of the University
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remained at the southwestern part of the shoreline for a longer period of time, whereas
further to the northeast, the shoreline was at one point for some amount of time before
transgressing to another. This would suggest that the southwestern part might be a
better prospect for locating evidence of human occupation, as the same coastal
location could Bave been occupied for a longer period of time, and therefore sites
could have become larger and more developed. This could make them more likely to
be found. |

Despite the apparent similarities in potential shoreline features between the side
scan and singlebeam data, when superposing the singlebeam contour lines on the side
scan data, it is clear that they do not occur in the same location (Figure 4.11). Both of
the images in the side scan data that appear to be shorelines are shifted td the southeast
from the areas of steep slope in the singlebeam data. Because all that can be said from
the side scan data is that the features represent something that causes a different
intensity of the response of the acoustic signal from the surrounding sea floor, those
that are observed in the singlebeam data are more likely to represent the actual
submerged shorelines. The lines present in the side scan data could instead represent
long outcrops of rocks or different sediments. It is also possible that these lines could
have been trawl lines, which are usually long and straight. Additionally, this puts into
question the features identified as potential shorelines in the side scan dafa that does
not have overlapping singlebeam or multibeam data. However, this does not preclude

similar features, particularly those in the southeastern corner of the side scan survey

112






area, from potentially being shoreline features, although one must be wary if
identifying them as such.

As was the case with the side scan data, there are other possible shorelines at the
southeastern corner of the region from which data was collected. These are neither
well defined enough nor long enough to be labeled shorelines with great levels of
certainty. Similarly, there is another potential shoreline feature at the very
northwestern éorner of the survey area, but labeling it as such results in the same
problems. Additionally, the resolution of the processed image precludes the
identification of other features. In particular, despite the fact that contour lines were
created from the data, there is no clear evidence, as was the case in the side scan data,
of rivers, streams, or embayments within the survey area. Smaller features such as
discrete objects like rock outcrops are even less likely to be evident in the data.
Despite these drawbacks, however, the singlebeam data was very useful in testing and

challenging the interpretations of the side scan sonar data from the same survey area.

Multibeam Sonar Data
The multibeam sonar data was collected from three discrete survey areas (Figure
4.12). The western survey area, the smallest of the three, was surveyed in 2006. It is
the only multibeam survey area that does not correspond to a side scan sonar survey
area. The central survey area corresponds to the large region to the northwest of the
head of Norfolk Canyon from which we also collected side scan and singlebeam data.

We collected this data in 2006 as well. Finally, the eastern survey area consists of
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saltwater transition zones (Turner 1978). For these reasons, in Chapter 4, I used the
map generated from the processed multibeam data to determine where two important
types of features may have existed. The first type includes rivers and streams that may
have emptied into the canyon, the point of intersection of which would have allowed
inhabitants to easily access both freshwater and marine resources. The second
includes relatively flat areas that may have contained estuarine conditions during parts
of prehistory and would have allowed access to shellfish resources.

As was the case throughout the survey area, with the single exception in the
western multibeam survey area, there was little topographic evidence for the presence
of rivers or streams near the head of Norfolk Canyon. However, there are several
intriguing protrusions from the edge of the canyon that may represent where water
bodies such as those may have intersected the canyon. The landscape around these
features may have been the site of intensive human settlement for reasons mentioned
in the previous paragraph. Additionally, I also noted several flatter sections of the
landscape immediately surrounding the canyon that may have contained estuarine
conditions soon after they were submerged. These areas may have been very
productive, particularly with respect to shellfish populations. Only through taking
core samples of these areas can it be determined whether they in fact were estuarine at
any point. If so, they will represent a major clue as to where people would have lived
on the landscape during the LGM, when it would theoretically have beén subaerially

exposed.
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For all of the reasons that I have outlined so far in this chapter, the results of the
fieldwork and data processing conducted for this thesis tentatively uphold the
hypothesis that I presented in Chapter 2. Although I did not by any means find
conclusive evidence of human occupation of the study area, the goal of this project
was not to do so. Rather, the goal was to locate topographic features that potentially
correspond to places that could have been highly attractive to human populations.
Using side scan, multibeam, and singlebeam sonar data, it was possible to identify
three features in particular that fit this criterion and should be investigated further.
First is a segment of a potential shoreline feature to the northwest of the head of
Norfolk Canyon. The second is a potential terrace above a relict river valley possibly
corresponding to the ancestral Susquehanna River to the west of Norfolk Canyon.
And the third includes several potential river mouths and estuaries that surround the
head of Norfolk Canyon.

In general, this project has taken a very constructive first step toward a greater
understanding of the head of Norfolk Canyon and the surrounding landscape, as well
as the way humans may have interacted with the landscape. Because sea levels have
risen possibly 100 meters or more since the LGM, any evidence of coastal human
activity from that time is currently submerged. This project and others like it represent
an important step in our quest to understand the circumstances surrounding the

peopling of the Americas and the eastern United States in particular.
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would be to search for the path of the ancestral Susquehanna River. The most
effective way to do so would likely be to run survey tracklines directly to the west of
the head of the canyon, where the river would presumably have intersected this
feature. As we were collecting the data for the current project aboard the Thomas
Jefferson, sub-bottom data was continuously collected, but unfortunately, it was not
recorded, preventing it from being used in this thesis.

Another way that the interpretations presented in this thesis could be tested and
expanded upon is through the collection of core samples. In particular, sediment cores
collected from areas that I identified as possible estuarine environments could very
easily test this theory, as estuarine sediments would certainly be evident in them.
Additionally, a series of cores should be collected along the edge of one or more of
the possible shorelines that I described in this thesis in an attempt to locate evidence of
coastal sediments or vegetation. Finally, sediment core samples, if taken in the right
places such as swamps, lakes, or ponds, could provide general information about
paleoclimate and vegetation patterns. Techniques for doing so are well established
(e.g. Whitehead 1965; Davis 1969, 1983).

Finally, although visual survey using ROVs was included within the Virginia
Capes Archaeology Project, it was mainly confined to ground-truthing potential
shipwreck targets, and it was only conducted during the first year of the project. It is
possible that this technology could be used to obtain images of the possible shoreline
features, as determined by the acoustic data collected during the current project.

Similarly, the potential river and estuary features near the head of Norfolk Canyon
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could be tested in this way as well, although it is unclear as to how effective such tests
would be. Also, despite the fact that it would require a large financial commitment, as
well as a larger research team, the use of the Institute for Exploration’s flagship ROV
Hercules would provide the use of manipulator arms to collect rock and sediment
samples, as well as to move small amounts of overlying marine sediment to determine
what is below the top layers. In any case, there are several directions that future work
could take, all of which could make a substantial contribution to the quest to locate

evidence of human occupation of the United States Atlantic continental shelf.

Conclusion

For my concluding remarks, I think it is appropriate to discuss the oceanographic
sub-discipline of archaeological oceanography. This thesis is the second in this still
young academic field and the first in six years. In his PhD dissertation, Coleman
(2003) simply wrote that the new science of archaeological oceanography “involves
the study of human history under the sea.” He then expands on this definition to
specify a focus on the deep sea, particularly parts that are too deep to practically
investigate using scuba divers and therefore require the use of techniques and
technologies that have been traditionally associated with the other, more mainstream
sub-disciplines of oceanography. In his introduction to a recent book surveying the
scope of archaeological oceanography, Ballard (2008) argues that an archaeological
oceanographer is an archaeologist working in the ocean, just as a geological

oceanographer is a geologist working in the ocean. He describes oceanography as a
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whole as not a separate academic discipline in itself, but rather an arena in which
various disciplines such as physics, chemistry, biology, and geology work “bonded
together by common needs such as the need for unique facilities that are required to
carry out these separate lines of research.” This can certainly be expanded to the
social sciences of maritime history, archaeology, and anthropology under the umbrella
of archaeological oceanography.

Because I am in the unique position of having the opportunity to write one of the
first theses in this young field and because it has grown substantially since Coleman
(2003) wrote his dissertation, I would like to take this opportunity to revisit the
definition of archaeological oceanography. In general, a multidisciplinary field is one
in which one or more of the disciplines contribute their tools, methodologies, and
thought processes to answer questions posed by one or more of the disciplines. In the
most simplified case of archaeological oceanography, there are two disparate
possibilities. Either (a) traditionally oceanographic techniques are used to answer
archaeological questions or (b) archaeological sites or traditionally archaeological
techniques are used to answer oceanographic questions. Of course, no project is really
one or the other, but rather (a) and (b) form a spectrum, somewhere along which each
project falls. For example, the current project is in large part using oceanographic
techniques to ask an archaeological question: where did people live when the shelf was
exposed? Still, it was necessary to understand the existing archaeologicél record and

the site distribution on land to fully answer these questions. Additionally, I also
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addressed some oceanographic questions, particularly with regard to the structure of
the underwater landscape, although to a lesser extent.

In defining archaeological oceanography, I took a somewhat different approach
than either Coleman (2003) or Ballard (2008). They opted to define it broadly and in
doing so include within it much of what would be classified as the somewhat more
traditional field of underwater archaeology. They include in their definition all
archaeology done in the ocean, which puts at the forefront the similarities between the
deep water work done at the Graduate School of Oceanography at the Unjversity of
Rhode Island (URI-GSO) and the shallow water work done within history,
anthropology, and archaeology departments at other institutions. There ié a great value
to this in that it also implicitly distinguishes what we do from Odyssey Marine
Exploration and other marine salvage companies that do not uphold the accepted
standards of archaeological ethics and can at best be described as looters and treasure
hunters. While we use many of the same tools to excévate underwater sites as these
companies, we share moral and ethical codes with archaeologists operating within
more traditional academic institutions. It is important to stress these associations as
we attempt to demonstrate to the greater archaeological community that underwater
archaeology can be done using ROVs, AUVs, and other underwater technologies
native to oceanography and held to the rigid standards of archaeology on land.

I chose a more narrow definition for archaeological oceanography not to eschew
the associations and distinctions implied by the broader definition; they are certainly

very important to maintain. Rather, I think it is important to stress the uniqueness of
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be missing a large piece of the puzzle. Since the LGM, when humans potentially
could have entered the Americas, likely from northeastern Asia, water level has risen
enough that regions that were coastal then are now too deep for human divers to access
comfortably and productively. Therefore, oceanographic techniques and the new field
of archaeological oceanography offer the best opportunity to study those parts of the
continental shelf. I think that this thesis, while no means a conclusive study, is a
useful first step in understanding human occupation of the continental shelf, not only
near Norfolk Canyon, but throughout the Americas. Although the study area would
not have been an entry point to the New World, the techniques and ideas that we have
experimented with can be modified and translated to other parts of the continental
shelf. Therefore, the results of this thesis offer a promising first step toward locating
submerged evidence of human occupation of the continental shelf and more generally,
an important step in the quest to understand the peopling and early human habitation

of the Americas.
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