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Fossil shark teeth were used by various prehistoric (pre-European) cultures in North America over the
past 10,000 years. Archaeological data from the Chesapeake Bay region indicate that six different varieties
of fossil shark teeth were collected, modified, and used by native cultures over the past 2,500 years. They
include fossil teeth from the extant great white shark, Carcharodon carcharias, and five extinct sharks: giant
white shark, Carcharocles megalodon; an extinct mako, Isurus hastalis; the extinct snaggletooth shark,
Hemipristis serra; an extinct form of sand tiger shark, Carcharias sp.; and one of the many different species
of extinct gray shark, Carcharhinus cf.egertoni. The roots of these fossil teeth are variously modified,
notched, or drilled. Although most were probably used as projectile points, knives, or scraping tools,
intentionally drilled holes near the root areas on some fossil teeth indicate that a few were possibly used as
ornaments, for religious purposes, or as curios. A brief synthesis of the geology, paleontology, and
archaeology suggests that the Chesapeake Bay region may have served as the source area for some of the
fossil shark teeth documented at archaeological sites in the Ohio Valley. However, the range of fossil shark
species recorded in Ohio and along the Potomac River suggests only a few species were being selectively
traded.

INTRODUCTION
Global climatic variations during part of the Miocene epoch (18 to 8 million years ago), resulted in a
series of shallow marine transgressions and regressions of the Atlantic Ocean that alternately flooded
(occasionally as far west as Washington D.C.) and then exposed portions of the Atlantic coastal plain (Figure
1) (Ward and Andrew 2008). Over millions of years, rivers flowing from the Appalachian Mountains into
this vast depositional basin, referred to as the Salisbury Embayment, carried sediments that built up in layers
covering thousands of square miles. Now that global temperatures are generally cooler, more water has been
captured in the form of continental ice. Consequently, the level of the ocean is lower than it was for much
of that geological time period. Now those ancient shallow ocean-bottom sediments are best exposed as
wave-eroded bluffs, known as Boston Cliff on the eastern shore (Figure 2) and Calvert Cliffs on the western
shore of Chesapeake Bay (Figure 3). The most impressive cliffs, some 75 to 115 feet high (25 to 35 m)
(Figure 3) stretch south from southernmost Anne Arundel County to the southern end of Calvert County.
The slightly warmer Miocene oceanic waters (similar to the waters off the Carolinas today) teamed with
prehistoric life. When those creatures died, some of their remains became entombed and fossilized in the
sediments that now comprise the cliffs. Consequently, the cliff sediments preserve a diverse, fossiliferous
assemblage of more than 600 species that range from microscopic foraminiferans and diatoms, to mollusks,
whales, dolphins, and the prized teeth of now extinct sharks (see Clark et al. 1904; Eshelman et al., 2007;
Godfrey and Barnes 2008; Gottfried et al. 1994; Kent 1994; Ward and Andrews 2008). Because the cliffs
and their underwater extensions are continually subject to erosion, these Miocene fossils are often accessible
for collection both in the cliffs and as float on the beaches (Kent 1994; Visaggi and Godfrey 2010).
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Sharks’ teeth are the most
common vertebrate fossils found
along the western shore of the
Chesapeake Bay at Calvert Cliffs
in Maryland. In these Miocene
formations, at least fourteen genera of sharks are known from their
teeth: the most common being a
number of gray shark species
(Carcharhinus spp.), snaggletooth
sharks (Hemipristis serra), tiger
sharks (Galeocerdo spp.), makos
(Isurus spp.), sand tiger sharks
(Carcharias spp.), and the extinct
giant white sharks (Carcharocles
megalodon) (Kent 1994; Visaggi
and Godfrey 2010). In recent
times, heightened public interest
in fossil shark teeth has resulted
in the collection of untold thousands of teeth from along Calvert
Cliffs. However, the history of
local shark tooth collection
around the Chesapeake Bay extends back at least to the time of
the Algonquin Nation (a Native
American confederacy including
the Powhatans, Pamunkeys,
Mattaponis, Arrohastecks,
Figure 1. The study area with the Miocene-age Salisbury embayment
Appomatucks, and Youghtadefined (Modified from images created by Dr. Tanya Atwater for the Calvert
munds) and even earlier. ArchaeMarine Museum).
ological investigations on the
Rhode River near Annapolis in
the 1950s revealed fossil shark teeth associated with 2000 year-old burials (Ford 1976). On Maryland’s
eastern shore, fossil shark teeth have been found at Native American oyster midden sites, with burials, and
in caches (Ford 1976; Lowery 1999; and Walker 2003). Although little attention has been paid to these early
fossil collectors, our intent here is to document some of the diversity of the fossil shark teeth that Native
Americans collected and how these teeth were modified for human use.
Native Americans’ Interest in Shark Teeth
The earliest evidence in North America indicating that pre-European Native Americans gathered and
used fossil shark teeth originates from a series of burials at the Windover site in Florida (Penders 2002:109110). The Windover burials are between 5,500 and 12,873 years old (Doran 2002:Table 3.1). The shark teeth
found with the graves show that many were hafted and used as cutting, scraping, incising, and drilling
implements.
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Figure 2. Looking northward along the wave-eroded fossil bearing bluffs of Boston Cliff
on the Choptank River in Talbot County, Maryland.

Figure 3. The eroded bluffs of Calvert Cliffs contain numerous marine fossil strata and are
situated along the western flank of the Chesapeake Bay between Anne Arundel County and
Calvert County, Maryland.

95

96

Archaeology of Eastern North America

Today, collectors are variously motivated, but
primarily by the thrill of the hunt. Amerindians may
have been equally motivated, but for them the stakes
were higher. Fossil shark teeth almost certainly
represented aids to survival, comprising part of their
hunting repertoire: implements that stood between
them and starvation. These teeth were also probably
used for ornamentation, religious purposes, or as
decorative objects as evidenced by being drilled and
strung for necklaces and amulets.
The first historically documented evidence that
pre-European Native American cultures were interested
in fossil shark teeth came to light in 1848 when Ephraim Squier and Edwin Davis opened large holes into
several mounds on the Hopewell Farm in Ross County,
Figure 4. Modified fossil shark teeth found at the Ohio (Converse 2003:256-268). Squier and Davis
Hopewell Mound Group by Squier and Davis in 1848.
discovered several modified fossil shark teeth (Figure
4) from C. megalodon, C. carcharias, and I. desori
associated with burials that obviously originated from geologic deposits outside of the Ohio Valley. The
fossil shark teeth had been obtained by members of the Hopewell culture (circa 2100 to 1600 yrs. BP)
presumably through trade with Native American cultures in regions of North America containing ancient
marine deposits. The origin of the fossil shark teeth found at Hopewellian sites in the Ohio Valley has been
the subject of much debate. It is generally assumed, however, that the fossil shark teeth found in the Ohio
Valley originated from ancient marine deposits that extend from Florida to South Carolina (Seeman
1979:299). Some researchers in the Ohio Valley have even suggested that fossil shark teeth are uncommon
in the Chesapeake Bay region (Murphy 1975:26-27). Obviously, they had never explored the Miocene
deposits of Maryland!
Murphy (ibid.) reported the presence of a fossil shark tooth cache in Ohio, which implies that fossil shark
teeth were hoarded, traded, and exchanged. The fossil sharks’ tooth cache from Wayne County, Ohio
included a mix of C. megalodon, Galeocerdo cuvier, and possibly Negaprion eurybathrodon, I. desori, and
C. egertoni. Site summaries by Hothem (1989) provided data from several burial mounds in Ohio that have
revealed fossil shark teeth (Figure 5). Data from additional sites in Ohio have been partially synthesized, but
not yet published (Colvin personal communication 2011). Colvin’s unpublished research indicates that
approximately 104 fossil shark teeth have been discovered and documented at various prehistoric sites in
Ohio and 81 of the current sample (78%) belong to the extant great white shark, C. carcharias (Colvin
personal communication 2011). The remaining 23 teeth included in the Ohio Valley sample largely consist
of C. megalodon and Isurus sp.
Maryland Archaeological Sites with Fossil Shark Teeth
In the Chesapeake Bay, numerous damaged and flaked teeth can be found along the eroded shorelines
adjacent to the Miocene marine deposits. The damage on these teeth may have been the result of wave energy
beating the teeth against other objects along the shoreline. There are archaeological sites in the region located
well away from exposed sediments of the Miocene formations that have revealed evidence of Native
American fossil shark tooth collecting, however.
In the 1950s, the Archaeological Society of Maryland excavated a series of 2000 year-old burial features
along the Rhode River (called the West River site or 18AN18) in Anne Arundel County (Ford 1976), which
produced four fossil shark teeth of C.megalodon, Carcharias sp., and Isurus sp. in association with exotic
Ohio Valley artifacts (Figure 6). The burials included many large knives made of Flint Ridge chalcedony
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Figure 5. Map showing the location of some of the Ohio Valley archaeological sites that have revealed fossil shark
teeth.

and Indiana chert. Similar burials containing Ohio Valley
artifacts were found at the Sandy Hill site (18DO30) along
the Choptank River in Dorchester County during the early
twentieth century. These burials and the associated caches
also revealed fossil shark teeth (Figure 7) from both C.
megalodon and I. hastalis. An eroded oyster midden site
(called the Holland Point site or 18DO220, also in Dorchester County, Maryland) (Figure 8), excavated by Walker
(2003) yielded numerous altered and damaged fossil shark
teeth from C. megalodon, Hemipristis serra, and Isurus sp.
associated with diagnostic prehistoric ceramics (Figure 9).
The information from midden 18DO220 suggests that some
fossil shark teeth were being collected, altered, used,
damaged, and discarded by Native Americans circa 2,500
and 1,000 years ago. At yet another eroding midden site
(called the Wheatley Point site or 18DO371 in Dorchester
County), (Figure 10) a cache of four extinct mako shark
teeth (I. hastalis) was discovered eroding from the bank
profile (Figure 11). The arrangement of the teeth in the
eroded bank suggests that each may have once been hafted
to a handle (Figure 12).

Figure 6. Two of the four fossil shark teeth found
in association with exotic Ohio Valley artifacts at
the West River Site in Anne Arundel County,
Maryland. (Left, sand tiger shark, Carcharias sp.;
and right, a partial crown of the mako, Isurus sp.).
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Figure 7 (left). Fossil shark teeth found in
association with exotic Ohio Valley artifacts at the
Sandy Hill site (18DO30) located on the Choptank
River in Maryland. (Upper center; two fossil shark
teeth from Carcharocles megalodon; and far right,
Isurus hastalis).

Figure 8 (right). View of the eroded prehistoric shell midden at the Holland Point site
(18DO220) in Dorchester County, Maryland.

Integrated Geology Paleontology, and Archaeology: Native American Use of Fossil Shark Teeth
Figure 9 (right). Some of the fossil shark
teeth and fragments found within the oyster
midden at the Holland Point site (18DO220) in
Dorchester County, Maryland. (Top two rows;
Carcharocles megalodon; row three Hemipristis serra; fourth row Isurus sp.).

Figure 10 (below). View of the eroded
shoreline and prehistoric shell midden at the
Wheatley Point site (18DO371) in Dorchester
County, Maryland.
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Figure 11 (above). View of the cache of four extinct
mako shark teeth (Isurus hastalis) exposed beneath the
midden at 18DO371.

Figure 12 (left). The arrangement of the fossil mako
tooth cache found at 18DO371.
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Even though the presumed handles
decayed long ago, all of the teeth in the
cache seem to show some modification
between the root and the enamel that
may have aided in hafting. Further
north on the eastern shore, a cache of
bifacial knives or blades discovered at
a farm (the Henckel Farm site or
18TA347) in far eastern Talbot County
also contained a damaged fossil shark
tooth belonging to C. carcharias (Figure 13). Interestingly, the bifacial
knives or blades in this cache were
made of exotic chalcedony originating
from the Flint Ridge and Zaleski quar- Figure 13. Photograph of the Henckel Farm cache found at 18TA347
ries in Ohio. The blades in the Hen- along Tuckahoe Creek in Talbot County, Maryland. (Upper left corner;
ckel Farm cache are made in Ohio damaged Carcharodon carcharias).
Valley Hopewell styles (circa
2100 -1600 yrs BP). At the
Whitehurst site (51NW117)
near Rock Creek adjacent to
the fall line along the Potomac
River, fragments of 41 shark
teeth were found within a single prehistoric burial feature
with a calibrated AMS radiocarbon age between 640AD
and 890AD (Knepper et al.,
2006: 125-134). The assemblage from the Whitehurst site
included a mix of both fossil
and non-fossil great white
shark teeth (i.e., C.carcharias). Finally, a fossilized
mako (i.e., I. hastalis) and a
fossilized great white sharks
tooth (i.e., C. carcharias)
were found associated with an
eroded pit feature along the
shoreline near site 18TA3 in
Talbot County, Maryland.
Several large bifacial jasper
knives, antler knapping tools, Figure 14. Photograph showing some of the diagnostic artifacts found at the
barbed deer antler harpoon Oxford site (18TA3) near the mouth of the Tred Avon River in Talbot County,
heads, small celts or adzes, a Maryland . (Upper left corner; Isurus hastalis and lower right quadrant;
Carcharodon carcharias).
stone platform pipe, fossil
Dentalium shell beads, and
Jack’s Reef corner-notched projectile points were also discovered at this site (Figure 14). The shark’s teeth
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Figure 15. A map showing the distribution of prehistoric archaeological sites in the Chesapeake Bay region that have
revealed fossil shark teeth.
from 18TA3 were modified in a fashion similar to the examples from Wheatley’s Point, which has the same
prehistoric cultural affiliation. Bone collagen was recently extracted from one of the antler artifacts found
at 18TA3 and produced a calibrated AMS age of 619 AD ± 22 years (OS-81221, 1420 ± 35 14C-years B.P.),
which makes the assemblage approximately 1,400 years old and roughly contemporaneous with the earlier
date from the Whitehurst site.
The distribution of archaeological sites in Maryland containing fossil shark teeth (Figure 15) suggests
that these teeth were being collected and used locally. Interestingly, the collecting of fossil shark teeth in the
Chesapeake Bay by prehistoric cultures correlates with their appearance at sites in the Ohio Valley.
Indirectly, the similar timing may ultimately suggest that fossil shark teeth from the Chesapeake were traded
west into the Ohio Valley. The shark teeth originally reported by Squier and Davis and Willoughby (Greber
and Ruhl 2000:157-158) from the Hopewell site in Ross County, Ohio, and the shark tooth cache discovered
in Wayne County, Ohio (Murphy 1975:26-27), could have easily been collected from the fossil formations
located along the Chesapeake Bay. (Other possibilities include the Carolinas and Florida although these are
farther away).
The predominance of C. carcharias reported by Colvin (2011) for sites in Ohio is particularly important
with respect to the fossil tooth assemblage found at the Whitehurst site located in the piedmont along the
Potomac River (Knepper et al. 2006:125-134). The data from the Whitehurst site suggest that fossil C.
carcharias teeth were being selectively collected from the late Miocene, Pliocene, or early Pleistocene marine
deposits in the Chesapeake Bay area. The location of the site also implies that these specific types of fossil
shark teeth were being transported up the Potomac in the general direction of the Ohio Valley.
In his analysis, Purdy (2006:Appendix N) specifically noted that the fossil C. carcharias teeth found at
the Whitehurst site may have originated from the late Miocene deposits along the Choptank River.
Importantly, the Choptank River represents the primary river corridor along the western side of the Delmarva
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Peninsula with the largest accumulation of Ohio Adena and Hopewell materials. It should be noted that the
Henckel Farm site (18TA347), which produced the cache shown in Figure 13, is perched on formations of
late Miocene marine sediments that are exposed along Tuckahoe Creek. Unlike the Carolinas and Florida,
which contain similar-age fossil-bearing marine sediments, the archaeological record from the central
Delmarva Peninsula and portions of the western shore of Maryland show very strong ties to the Ohio Valley
mound building cultures (Ford 1976; Thomas 1976).
The Abundance of Fossil Shark Teeth in the Miocene Formations
There are several reasons why shark teeth are the most common vertebrate fossils found along Calvert
Cliffs and Boston Cliff. First, throughout life, sharks never stop producing and shedding teeth. Teeth form
deep within the jaws and move to the front of the jaws where each tooth joins the functional tooth row, but
not for long. As new replacements continue to move forward, functional teeth are simply shed to make room
for the fresh new teeth. Different kinds of sharks form and shed their teeth at different rates. In general,
larger teeth in larger species take longer to form and consequently are shed at a slower rate than in species
with smaller teeth. It has been calculated that during the life-span of one shark, it can shed as many as 30,000
teeth (Kent 1994).
Second, fossil shark teeth are relatively common because they are composed of an inner core of dentine
and a crown consisting of a thin but very hard and dense enamel-like outer layer (Becker et al. 2000; Kent
1994). These teeth consist of some of the hardest mineralized tissues made by vertebrates, and consequently
they are more resistant to the destructive forces of nature.
Fossil Shark Teeth and Modifications
Fossil shark teeth from six different kinds of sharks are known from archaeological sites in the
Chesapeake Bay area. They include fossil teeth from the extant great white shark, Carcharodon carcharias,
and five extinct sharks: giant white shark, Carcharocles megalodon; an extinct mako, Isurus hastalis; the
extinct snaggletooth shark, Hemipristis serra; an extinct form of sand tiger shark, Carcharias sp.; and one
of the many different species of extinct gray shark, Carcharhinus cf.egertoni. The teeth of C. megalodon,
C. carcharias, H. serra, and C. cf. egertoni possess a serrated cutting edge, whereas the teeth of Carcharias
.sp., and I. hastalis, do not. However, Carcharias does possess two small cusplets on the shoulders of the
root.
Visaggi and Godfrey (2010) found that of the fossil shark teeth collected as float on Calvert County
beaches, 46% were from gray sharks (Carcharhinus spp.), about 20% were from tiger sharks (Galeocerdo
spp.), 13% were from the snaggletooth shark (H. serra), 5% were from sand tiger sharks (Carcharias spp.),
4% were from makos (Isurus spp.), and teeth from both the extinct giant white shark (C. megalodon) and the
extant great white shark (C.carcharias) constituted less than 1% of the sample. By contrast, fossil shark teeth
found at archaeological sites do not match the proportions of teeth found along Calvert County beaches but
rather disproportionately represent the rarest species, (C. megalodon, C. carcharias, and Isurus) whose teeth
are for the most part larger and lancet-shaped. Not surprisingly, Native Americans were preferentially
selecting mostly large fossil shark teeth that best suited the purpose as a hafted tool, an admired curio, or a
valued item for trade.
These fossil shark teeth were modified by prehistoric cultures in three general ways. Ground and
Abraded. The root of the tooth or the base of the enameloid crown was worked via grinding or abrasion to
notch or narrow it along its medio-lateral dimension (Figure 16, center and left). The “wings” of the tooth
root were sometimes cut away and the area between the root and the enamel was sometimes ground or
abraded creating a flattened surface or “notch”. Presumably these alterations were to facilitate the binding
of the tooth to a wooden shaft or handle (Figure 17). Drilled. A hole was drilled through the root or base
of the tooth from both the labial and lingual sides (Figure 16, right), once again, presumably to accommodate
sinew to bind the worked tooth into a compound tool or suspend it as a talisman. Flaked or Chipped. The
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Figure 16. Types of modified fossil shark teeth found at prehistoric sites in the Chesapeake Bay region.
edges of the tooth, usually near the tip, were flaked in
a fashion similar to the technique employed in the
manufacture of stone projectile points. However,
some of the flaking on the tooth may have been
accidental and the result of damage through use as an
ephemeral scraping, drilling, engraving, or cutting
tool.
Platt (2006:7-11) has presented comparable
alteration data for shark teeth used by Pacific Islanders
and Kozuch (1993:25) has noted similar alteration
patterns on shark teeth for sites along Florida’s Gulf
Coast. However, along the Gulf Coast of Florida,
preservation of wood and other perishable material
within the peat and muck (Penders 2002:Figure 5.25)
has provided researchers with a rare opportunity to
understand how some shark teeth were being used.
The pre-European Calusa (Cushing 1973; Kozuch
Figure 17. Illustration showing the hypothetical 1993) and people of Oceania (Campbell 2006) drilled
fossil and non-fossil shark teeth for attachment to
techniques for hafting a modified shark tooth
wooden war clubs (Figure 18). When swung with
force, the serrated teeth mounted to the heavy wooden
club could easily penetrate, cut, and slash an enemy. In a living shark, the teeth possess a pointed tip that
concentrates the bite force. The fundamental intent of the tip of the tooth is to compromise the tissue against
which it is acting. Below the tooth tip, serrations on the wedge-shaped tooth are often present. Functionally,
they progressively catch and hold the fibrous tissue stretching them beyond their breaking point, thus
allowing the tooth to penetrate further into their prey. Adjacent teeth work in concert to narrow the space into
which the punctured tissue is being squeezed. The functional row of teeth thus creates a perforated bite that
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Figure 18. Photograph of a reproduction Calusa war club with drilled and hafted extant tiger shark teeth (Galeocerdo
curier).

makes removal of that mouthful much easier for the shark. Functionally, the Calusa-style war club works
like a row of teeth within a jaw. Individually, each shark tooth concentrates the force of the weapon so as
to penetrate by compromising tissue integrity. In tandem with the adjacent teeth, the edge of the club forms
a perforated cut line. The club’s edge could easily sever multiple blood vessels of an enemy. Whether the
pre-European Native peoples living along the Chesapeake used a similar weapon requires more investigation.

CONCLUSION
In the Ohio Valley circa two millennia ago, the complex mound building cultures included fossil shark
teeth in the graves of their relatives and ancestors. Meanwhile, contemporaneous cultures living in the fossilrich Chesapeake Bay were amassing items from the Ohio Valley mound building cultures and burying them
with their revered relatives (Ford 1976). The radiometrically-dated archaeological sites that have produced
fossil shark teeth in the Chesapeake Bay area (Figure 15 and Table 1) correlate chronologically with the
appearance of fossil shark teeth at sites in the Ohio Valley. Not surprisingly, the same fossil species’s shark
teeth that were being preferentially collected by pre-European Native Americans living in the Chesapeake
Bay are those that appear in the Ohio Valley.
The data outlined here suggest that the ancient marine geologic formations in the Chesapeake Bay area
served as the principle source for the fossil shark teeth found in the Ohio Valley (Figure 19). To fully address
this assertion, future research should focus on developing an accurate map showing the full distribution of
fossil shark teeth recorded at sites in the Ohio Valley. In tandem, the Native American cultural affiliations
(i.e., Adena, Hopewell, and Intrusive Mound) and associated radiometric dates for the Ohio Valley sample
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need to be more clearly defined. A
detailed description of the species of
fossil sharks represented at individual
sites in the Ohio Valley sample needs
to be produced, along with a summary
describing any observed use-wear and
the types of tooth alterations or modifications.
To pre-European American Indians living around the Chesapeake Bay,
fossilized shark teeth would have provided readily available and durable
tools in a variety of sizes and shapes.
Beyond the strictly functional aspects
Figure 19. Map showing the suggested direction of fossil sharks tooth of a fossilized shark tooth, the teeth
also provided a valuable commodity
movement from the Chesapeake Bay region west into the Ohio Valley.
that was apparently traded to groups
outside of the region. We do know
that Native peoples in the Chesapeake Bay region collected fossil shark teeth from roughly 2,500 years ago
up until three centuries prior to John Smith explorations of the Chesapeake in 1608. Presumably with lower
sea levels, fossil shark teeth may have been more common in the past and the geological formations
containing these coveted teeth were even more accessible than they are at present.

Table 1. A summary of the species, quantity, cultural affiliation, and chronological age range for
fossil shark teeth found at archaeological sites in the Chesapeake Bay region.
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