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ABSTRACT curately predict distribution of iron artifacts
beneath the seabed prior to excavation. After

In November 1717, English pirates cap- taking over two thousand readings at the site,
tured the French slave-shipLa Concorde researchers identified potential cannon and
near the island of Martinque. Led by the no- large metal artifact targets, as well as the
torious Blackbeard, the pirates converted.a overall distribution of cultural materials.
Concordeinto their flagship and renamed Based on this study, archaeologists are now
the vesselQueen Anne's RevengeAfter able to project that this shipwreck was a very
spending the winter searching for prizes in heavily armed vessel, and carried at least 24
the Caribbean, the pirate fleet, consisting of carriage-mounted cannon at the time of sink-
Queen Anne's Revengand three smaller ing. These results, added to those from a bat-
sloops, blockaded the port of Charleston in tery of other scientific tests conducted at the
May 1718. Continuing up the coast, Black- Beaufort Inlet shipwreck site, provide a com-
beard lost his flagship while attempting to pelling body of evidence to support its identi-
enter Beaufort Inlet, North Carolina, and fication as Blackbeard'sQueen Anne's
five months later he was killed in a bloody Revenge
battle at Ocracoke.

Nearly three hundred years later, in No- HISTORICAL OVERVIEW
vember 1996, the private research firm In-
tersal Inc. discovered a shipwreck in  The pirate Blackbeard is arguably the most
Beaufort Inlet believed to be the remains of notorious of the sea robbers who plagued ship-
Queen Anne's Revengesince then, this site, ping lanes off North America and throughout
designated North Carolina shipwreck the Caribbean in the dgreighteenth century—
0003BUI, has been the focus of an intense aran era commonly referred to as the Golden Age
chaeological examination to determine its of Piracy. Despite his legendary reputation, lit-
condition, affiliation, age, and surrounding tle is known about the early life of Blackbeard.
environment. Over 30 scientists and techni- Even his true name is uncertain, though it is
cians from 18 universities and research insti- usually given as some variation of Edward
tutions have participated with the North Thatch or Teach. He is reported to have served
Carolina Underwater Archaeology Unit in as a privateer during Queen Anne’s War (1701 -
conducting research on this intriguing ship- 1714) and turned to piracy sometime after the
wreck. Over the past three years, divers havewar’s conclusion. Maritime archaeologist and
spent more than a thousand hours on thehistorian David Moore, spent considerable time
ocean bottom examining the site armed with tracing the history of Blackbeard. The earliest
a variety of tools and techniques. primary source document that Moore located

One particularly successful geophysical that mentions the pirate by name dates to the
instrument used at the site is the magneticsummer of 1717. Other records indicate that by
gradiometer, which provided a means to ac- the fall of 1717 Blackbeard was operating off
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Delaware and Chesapeake bays in conjunctfove. On July 8La Concordearrived at the port
with two other pirate captains, Benjaminf Judas, or Whydah, in present-day Benin.
Hornigold and Stede Bonnet. Late in the fall d@here they took on a cargo of 516 captive Afri-
1717, the pirates made their way to the easteans. The captain and officers also obtained
Caribbean. It was here, off the island of Martimbout twenty pounds of gold dust for their own
ique, that Blackbeard and his fellow pirates capecount.La Concordetook nearly eight weeks
tured the French slaveshia Concorde—a to cross the Atlantic and the hardships of the no-
vessel he would keep as his flagship and renaimeous Middle Passage took their toll on both
Queen Anne's Reven(jdoore, 1997). the Africans and the Freh crew. By the time
By examining a variety of primary and sedhey reached the New World, sixty-one slaves
ondary French documents, researchers haral sixteen crewmen had perished (Dosset,
pieced together a limited history b Con- 1718, Ernaut, 1718).
corde. The prominent French merchant, Rene After crossing the Atlantic, and only 100
Montaudoin, owned the ship, which operatediles from Martinique, the French ship encoun-
out of the port of Nantes. French records rered Blackbeard and his company. According
count three slave trading expeditions of Mome Lieutenant Ernaut, the pirates were aboard
taudoin'sLa Concordeone in 1713, a second inwo sloops, one with 120 men and twelve can-
1715, and the third and final voyage in 171on, and the other with thirty men and eight
Unfortunately, records have yet to be locatednnon. With the French crew already reduced
that describe how Montaudoin acquired by sixteen fatalities and another thirty-six seri-
Concordeor the date and place of the shiptusly ill from scurvy and dysentery, the French
construction (Mettas, 1978). were powerless to resist. After the pirates fired
During the eighteenth century, Nantes, locatvo volleys atLa Concorde Captain Dosset
ed at the mouth of the Loire River, was the cesurrendered the ship (Ernaut, 1718).
ter of the French slavieade. For much of that The pirates tooka Concordeto the island of
century, the Montaudoin family operated thBequia in the Grenadines where the French
leading company involved in this nefarious berew and the enslaved Africans were put ashore.
lucrative trade. Ships wabd leave Nantes in theWhile the pirates searchddh Concorde the
spring loaded with trade goods and travel dowanench cabin boy, Louisrot, informed them of
the west coast of Africa. There, the captathe gold dust that was aboard. The pirates
would purchase a cargo of enslaved Africansgearched the French officers and crew and
be transported to the New World. The transaeized the gold. The cabin boy and three of his
lantic voyage, known as the Middle Passadellow French crewmen voluntarily joined the
would take up to two months to complete. Thmrates, and ten others were taken by force in-
Africans were usually sold at the French islandkiding a pilot, three surgeons, two carpenters,
of Guadeloupe, Martinique, or Saint Domingugvo sailors, and the cook (Ernaut, 1718). Black-
where they served as laborers in the sugar cheard and his crew decided to kdepCon-
fields. Emptied of their human cargo, shipsordeand left the French the smaller of the two
would take on new freight, usually sugar, argrate sloops. The French gave their new and
return to France. much smaller vessel the appropriate nihag-
The last voyage ofEa Concordeand the vaise RencontréBad Encountérand, in two
ship's subsequent capture by pirates are dotips, succeeded in transporting the remaining
mented in depositions filed by two of the vegfricans from Bequia to Martinique (Mettas,
sel’s officers, Captain Pierre Dosset ani®78).
Lieutenant Francois Ernaut, when the two final- Leaving Bequia in late November, Black-
ly returned to FranceéAccording to Dosset andbeard with his new ship, now renam@deen
Ernaut's reportd,a Concordeleft Nantes on Anne’s Revengeruised the Caribbean taking
March 24, 1717. The 200-ton ship was armedizes and adding to his fleet. According to
with sixteen cannon and had a crew of sevenBavid Moore's research, from the Grenadines,
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Blackbeard sailed north along the Lesser Antienal insight as to where the two ships were lost
lles plundering ships ne&t. Vincent, St. Lucia, in a letter (12 July, 1718) to the Lords of Admi-
Nevis, and Antigua, and by early December halty. In that letter Brand stated that: “On the
had arrived off the eastern end of Puerto Rickth of June or thereabouts a large pyrate Ship
From there, a former captive reported that tbéforty Guns with three Sloops in her company
pirates were headed to Samana Bay in Hispateime upon the coast of North carolina ware
ola (Dominican Republic). No historicathey endeavour'd To goe in to a harbour, call'd
records have been located to chronicle Blackepsail Inlett, the Ship Stuck upon the barr att
beard’s movements during the first threthe entrance of the harbour and is lost; as is one
months of 1718, but by April the pirates weref the sloops” (Moore, 1997).

off the Turneffe Islands in the Bay of Honduras. In his deposition, Herriot claims that Black-

It was there that Blackbeard captured the slobgard intentionally groundegueen Anne's Re-
Adventure forcing the sloop’s captain, Davidrengeand Adventurein order to break up the
Herriot, to join him. Sailing east once again, ttemmpany, which by this time had grown to over
pirates passed near the Cayman Islands &00 pirates. Intentional or not, that is what hap-
captured a Spanish sloop off Cuba that they afsgned as Blackbeard marooned some pirates
added to their flotilla. Turning north, they sailednd left Beaufort with a hand picked crew and
through the Bahamas and proceeded up thest of the valuable plunder (Herriot, 1719).
North American coast. In May 1718, the pirates Blackbeard's piratical career ended six
arrived off Charleston, South Carolina, witmonths later at Ocracoke Inlet on the North
Queen Anne’s Revengad three smaller sloop<arolina coast. There he encountered an armed
(Moore, 1997). contingent sent by Virginia Governor Alex-

In perhaps the most brazen act of his pirati@lder Spotswood and led by Royal Navy Lieu-
career, Blackbeard blockaded the port tdnant Robert Maynard. In a desperate battle
Charleston for nearly a week. The pirates seizeglloard Maynard's sloop, Blackbeard and a
several ships attempting to enter or leave thember of his fellow pirates were killed. May-
port and detained the crew and passengersiafd returned to Virginia with the surviving pi-
one ship, the€Crowley as prisoners. As ransomates and the grim trophy of Blackbeard's
for the hostages, Blackbeard demanded that #esered head hanging from the sloop’s bowsprit
pirates be given a chest of medicine. The me(liee, 1995).
cines eventually delivered, the captives were re-
leased, and the pirates continued their journey DISCOVERY AND RESEARCH
up the coast (Lee, 1995).

Soon after leaving Charleston, Blackbeard'sIn 1988, the private research firm Intersal In-
fleet attempted to enter OIld Topsail Inlet inorporated received a permit from the North
North Carolina, now known as Beaufort InleCarolina Underwater Archaeology Unit (UAU)
During that attemptQueen Anne’s Revengad to search for the remains Queen Anne’s Re-
the sloopAdventuregrounded on the ocean barengeandAdventurein Beaufort Inlet. Intersal
and were abandoned. Research by Dandl$o held a permit to search the same area for
Moore, and others, has uncovered two eyewtte Spanish shifl Salvadorwhich was lost in
ness accounts that shed light on where the tgb0. For nearly ten years, Intersal conducted
pirate vessels were lost. According to a depositermittent surveys in Beaufort Inlet with little
tion given by David Herriot, the former captainesult. Then, in 1996, Intersal hired shipwreck
of Adventure,‘the said Thatch's shiQueen researcher Mike Daniel to direct field opera-
Anne's Revengein a-ground off of the Bar oftions. Using historical accounts provided by In-
Topsail-Inlet.” Herriot further states thatven- tersal President Phil Masters, Daniel selected a
ture “run a-ground likewise about Gun-shaturvey area that he felt encompassed the inlet's
from the said Thatch” (Herriot, 1719). Captaiearly-eighteenth century entrance channel and
Ellis Brand of the HMS.ymeprovided addi- bar. In November 1996, the Intersal crew locat-
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Figure 1. Shipwreck 0003BUI location map

ed a shipwreck at Beaufort Inlet that they tenta-Since the discovery of site 0003BUI, field
tively identified asQueen Anne’s Revengstudies have included numerous daylong visits

(Figure 1). Researchersdwmal that identification to the wreck site and several month-long expe-

on the large number of cannon observed on gitons, which usually occurred in the fall of

and artifacts dating to the early-eighteenth cesach year to take advantage of favorable weath-
tury including a brass blunderbuss barrel angaconditions. The primary purpose of those in-
bronze bell with a date of 1709. The UAU asestigations was to collect basic information to

covered shipwreck.

signed site number 0003BUI to the newly diprepare a comprehensive site assessment. Un-
derwater archaeologists established a reference
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system to map exposed portions of the wreak-assisted surveys in which the submersible
age, which consisted of a mound of cannomsagnetometer sensor is placed on grid points
anchors, and other cultural debris (Figure Zcross the bottom is not new. The first such sur-
Using remote sensing surveys and diver searehy was by archaeologist Jeremy Green during
es, researchers also investigated the area surat he referred to as a close-plot magnetome-
rounding the site to identify associatetér survey over thirty years ago on the Kyrenia
materials. Finally, exploratory excavationshipwreck in Cyprus (Green, etal, 1967). Green
helped define limits of artifact dispersal anaok readings at 2-meter intervals over a 280
provided valuable insight into the shipwreckquare meter area and after contouring the data,
site's layout. The accompanying papers in thigs able to predict the presence of buried fer-
volume attest to the involvement of specialisteus materials and/or amphora cargo. During
in the associated fields of geology, biology, artde study, researchers also experimented with
history and reach out geographically througthie height of the sensor above the bottom in an
out North Carolina and beyond its borders. Tlad¢tempt to determine the mass of the source ob-
interpretation of the archaeological findings hgect.
been greatly enhanced through interdisciplinaryIn 1979, North Carolina geophysicist I. J.
participation. Won conducted what he called a precision mag-
Initial examination of the shipwreck revealedetic survey to evaluate anomaly targets located
an exposed mound measuring 25 feet (7.82Masonboro Inlet near Wilmington, North
meters) by 15 feet (4.57 meters). That mouarolina. Dr. Won'’s primary concern was to de-
consisted of eleven cannons, two large anchdesmine the depths of the causative bodies. To
a grappling hook, numerous iron cask hoopgcomplish this, researchers placed the magne-
several iron deadeye strops used to secure thraeter sensor on 10-foot (3.05-meters) centers
ship's rigging, a cluster of cannonballs, andaad at varying heights above the bottom. After
large number of ballast stones and concretionentouring the data, Won predicted the source
Divers located a third anchor 50 feet (15.23bject’s orientation, length, ferrous mass, and
meters) north of the main concentration. Thkepth, which exceeded 25 feet (7.62 meters) be-
maximum relief above the surrounding seabedath the sand (Won, 1980). A major inlet shift
is approximately 4 feet (1.22 meters), with most needed to remove enough sand to ground-
of the exposed remains being less than 2 féeith Won’s target; however, the results of his
(.61 meters) high. precision survey were promising, as were the
Intersal conducted a remote sensing magmeéese-plot magnetometer surveys conducted by
tometer survey to initially locat®ueen Anne's Green and others. After reviewing the environ-
RevengeThe magnetomet@letects variations, mental characteristics of tligueen Anne’s Re-
or anomalies, in the earth’s magnetic field preengesite, as well as other remote sensing
duced by ferrous objects. Additional surveyisstruments currently available, the magnetom-
conducted in the general vicinity ueen eter appeared to hold the most promise for ef-
Anne’s Revenglcated a large anchor south déctively investigating its buried remains.
the main site. The anchor may be associatedThe remote sensing instrument used on this
with the shipwreck since it appears to date frosite was a Schonstadt Model GAU-30 Under-
the same time period. Recently, side-scan sonater Magnetic Locator. This is called a mag-
surveys have been valuable in viewing the smetic gradiometer, since the instrument's sensor
rounding seabed terrain as it relates to the éxmade up of two separate heads and processes
posed portions of the site. data from both to provide a digital readout of
What has proved even more useful in terrttse difference between heads. Therefore, much
of site interpretation is the use of diver-assistditke earlier precision surveys in which the sen-
magnetometer surveys. This technique provides was placed at varying heights, the reading
the means to accurately predict the distributioegisters only those iron objects that influence
of buried, iron artifacts prior to excavation. Divene sensor, presumably the lower one, over the
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other. Its advantage on tligueen Anne's Re- Limited test excavations have been employed
vengesite, which contains many large objecty explore the extent of the shipwreck's artifact
such as cannons and anchors, is the fact tdiatribution, while determining what equipment
magnetic disturbances from the iron mass layest suits the site. The site's stratigraphy is rela-
ing more than a few feet away affect both setively shallow. With the exception of the fluke
sors the same and therefore is negated. Thiinthe highest anchor (A1), the exposed portion
turn enables researchers to isolate individu#lthe site rises only 2 feet (.61 meters) above
objects directly beneath the sensor. A distirtie surrounding bottom. This can be deceptive
advantage of the gradiometer over total fietd the diver because oftémere is a deeper scour
magnetometers is its ability to mask diver's ondyea immediately surrounding the exposed
a few feet from the sensor, which markedly invreckage. Moving out from this area, cultural
creases survey coverage in a given amountudterials are covered by as much as 4 feet (1.22
time. The instrument is also not affected by dieters) of sand overburden. The cultural depos-
urnal variations making the processing of data are intermixed with coarse sand and shell in
considerably easier and providing more accadayer ranging from 9 inches (.22 meters) to
rate results. 1.25 inches (.03 meters). The vertical disper-
During the 1999 field season divers toosion of artifacts depends to some degree on their
2,064 readings at the shipwreck site every Zdative density and the period during which
feet (.762 meters) over an area 90 feet (27 #h&y were deposited. Lighter materials, espe-
meters) X 150 feet (45.72 meters). Divedally intrusive modern debris such as plastic
pushed the sensor sled down a marked transkatk bottles, are nearer the surface, while the
line, pausing at each location for a readinbeavier objects associated with the shipwreck,
which they signaled to the surface using wirsuch as lead shot, are found at the lowest level.
less communication gear, and, once given tdaderlying the cultural layer is a hard-packed
okay, continued to the next position. The totafratum of consolidated sands. Artifacts do not
effort took approximately forty dive hours. Aappear to have penetrated this layer. While the
the completion of the survey, readings were atisturbance of shipwreck materials from ocean
tered into a data management spread sheet (xfents is obvious, it also appears that the low-
cel) and then fed into the Surfer contouringr portions of the cultural layer may be less af-
program. After processing the data, the odécted, as evidenced by a portion of preserved
come was a road map to the site’s buried il structure and the recovery of two intact
mains. Two anomalies suspected to be canrglass wine bottles.
were further investigated. Excavations con- Evidence from test excavations provided
firmed that one was a nine-foot, six-poundsome clues to the extent of artifact dispersion
(C20) estimated at 1,700 pounds. On the nortind its nature. Buried materials observed during
ern side of the site, an anomaly-producing obxploratory excavations on the north side of the
ject was recovered and when cleaned turned site include iron concretions, such as cask
to be two small one-pounder cannon (C19 Boops and a large number of unidentified ob-
21) lying side by side and weighing a total gécts, as well as a section of wooden hull. Bal-
514 pounds. Less intense anomaly targets wkxst stones were the most dominant artifact
also matched with previously recorded iron d@eund on the east portion of the site, while to the
tifacts, such as barrel hoops, and with iraouth archaeologists uncovered arich collection
stakes and mooring screw eyes placed theredbgmall artifacts including numerous lead shot,
archaeologists. As excavations continue apdwter plates and chargers, intact glass wine
physical evidence is copared to the magnetidottles, pottery fragments, medical and scientif-
gradiometer survey, it is hoped that a correlatianinstruments, and even a few flakes of gold.
will be achieved by linking the smallest of iron General site dimensions encompass an area
artifacts, even magnetite in individual ballastpproximately 150 feet (45.72 meters) by 50
stones, with magnetic signatures. feet (15.24 meters). Numerous features associ-
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ated with theQueen Anne's Revengite have planks were identified aQuercussp., oak,
been observed and recorded. Twenty-one carhite-type anatomy (Newsom, 1999). Sacrifi-
non have been located, the majority of whidahal sheathing, mostly sprung or otherwise dis-
appear to be 6-pounders. Of the five recoverextated from the hull section was also
and cleaned, two are 6-pounders, one ar8eovered. Botanical analysis of the sheathing
pounder and two are one-pounders. They metealed it to be Pinus spylhsestrisanatomical
only vary in size but in country of origin--twogroup (Newsom, 1999). While the absence of
are English, one Swedish and the remaining tii® keel, keelson, or other readily identifiable
are possibly French. Their off-center trunnioraull feature precludes positive identification of
indicate a manufacture date in the mid-to latéte original position of this section on the ship,
seventeenth century. At least four of the cannbased on surrounding evidence it is likely to be
were loaded at the tinad sinking. The Swedishpart of the vessel's port side just forward of
gun, which provides the only manufacture datmnidships and below the waterline.
1713, also had a unique load consisting of threelron hoops that would fit large wooden casks
large iron rods in addition to a one-pound caare abundantly distributed throughout the site.
non ball. Loose munitions include various sizédany appear to be stacked inside one another
round shot, iron bar shot, and lead shot widmd may have been collapsed for storage. Ar-
cloth impressions in the surrounding concretiamiaeologists have located a number of iron
that may represent bag shot or grapeshot (Ltisgs representing ship's fittings such as chain
ardi, 2000). plates and deadeye strops. The calculated size
The anchor located on the north end of tloé the deadeyes that fit within the iron strops
site, which measures 13 feet (3.96 meters)varies from 8.5 inches (.21 meters) to 11.5 inch-
length, has an intact wooden stock and probakly (.29 meters) in diameter and matches the size
represents a bower anchor deployed or droppédieadeyes used on ships of several hundred
from its lashings after the vessel ran agrourtdns.
The fact that the anchor ring is tucked under theThe concentrated artifact distribution sug-
shank and that the anchor lies perpendiculargmsts that the vessel sank and deteriorated dur-
the orientation of the vessel suggests that it wag a time when theravere no significant
not set. The two anchors in the center of the siterms. The dispersion of cultural materials and
appear to have been stored in the hold of tiwe direction of the planks and frames contained
ship, along with a group of six cannon undeir the hull section are oriented on a north-south
neath. Both are approximately the same sizeaxss and reflect the vessel orientation. The bow
the north anchor. An anchor located 420 feeftthe shipwreck appeats be at the north end
(128.02 meters) south of the exposed wreckaafethe site and pointed toward shore, based on
features a well-preserved wooden stock simildue location of the north anchor, which probably
in style to the north anchor. The south anchorepresents the ship's bower anchor. The collec-
two-thirds the size of the other anchors, andtibn of valuable artifacts found in the southern
may represent a kedge anchor set in an attegtion of the site likly came from the officer's
to free the vessel from the sandbar since it aprarters in the stern. Large ballast stones on the
pears to have been deployed, with its cable riegst side and the adjacent grouping of anchors
stretched out and pointing toward the main sid cannon probably were stored deep inside
A section of hull structure approximately 2te vessel's hull. It appears that the ship heeled
feet (8.23 meters) in length and 8 feet (2.4%er on its port side after sinking. That finding
meters) wide was observed, excavated, recasisupported by the large number of cannon and
ed, and recovered on the north side of the @ements of ship's rigging found along the site's
posed wreckage. The remains of eleven pairgdstern margin. As the vessel listed to port,
frames, many deteriorated on their upper stinose items at or above deck level would have
faces, were fastened to a series of extrembben tossed and deposited in a westerly direc-
well preserved hull planks. Both frames arttbn. As excavations continue, these assump-
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tions will be tested and a clearer understanditggval Diving Company.
of the site layout will be achieved.
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