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Abstract

During September of 2000 and 2001, members of the U.S. Naval Historical Center’s (NHC)
Underwater Archaeology Branch conducted site assessments and a multi-component remote
sensing survey in the Penobscot River, Penobscot County, Maine. These projects comprise the
most recent phase of an ongoing cooperative effort between the NHC, the University of Maine,
and the Maine Historic Preservation Commission to research, investigate, and document
shipwrecks and other submerged archaeological sites associated with the Penobscot Expedition of
1779, and ultimately to develop a management plan for their protection and preservation. The
Department of Defense Legacy Resource Management Program funded both years of fieldwork.

The site investigative phase of the 2000 field campaign focused on submerged shipwreck site
ME 054-004 (known locally as the “Phinney Site”). Site remains at ME 054-004 represent a
middle-to-late eighteenth century vessel that almost certainly was one of nine armed American
ships scuttled in the river near present-day Bangor during the final days of the Penobscot
Expedition. Attributes of the vessel’s construction and artifact assemblage suggest that it was
American-built, owned, and operated, and preliminary data have established an association
between the shipwreck and the 1779 American fleet. NHC archaeologists also conducted a
magnetometer survey in a limited corridor of the river between the towns of Bangor and Brewer.

The objectives of the 2001 investigations included the following: 1) document any visible
impacts to the Phinney Site; 2) note the extent and state of preservation of another submerged site
(known locally as the “Shoreline Site™) containing a scatter of Revolutionary War-era cannon and
shot; and 3) conduct a magnetometer and side-scan sonar survey along a section of the river
where local lore and historic references indicate that at least two other wrecks (the Continental
Navy frigate Warren and the American ordnance transport Samuel) associated with the Penobscot
Expedition were scuttled. While the Warren and Samuel sites were not positively identified, a
number of magnetic and sonar contacts that may represent these and other Penobscot Expedition
shipwrecks were revealed.
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l. INTRODUCTION

In June 1779, the British sent a contingent of soldiers to Majabagaduce, Massachusetts
(present-day Castine, Maine), and established the military and political headquarters of a new
colony for loyalist subjects fleeing the rebellious colonies. In addition, the new fortification (Fort
George) served as a source of protection for British shipping operating in the Bay of Fundy and
along the coast of Nova Scotia, and prevented a land assault against southern Canada by
American forces. On July 24, 1779 a combined American naval and land force of approximately
40 ships and almost 3,000 men entered Penobscot Bay and laid siege to the new fort. Just as
victory appeared to be within their grasp, the Americans were forced into a disorganized retreat
up the Penobscot River by a British relief squadron that arrived at the entrance to the bay during
the first half of August. The British vessels rapidly overtook the fleeing American forces,
causing the latter to abandon and scuttle most of their ships to prevent their capture.

Presently, the remains of many of these vessels are believed to lie submerged in the
Penobscot Bay and River system, and all are potentially significant cultural and historical
resources. Because the majority of these sites are near populated areas, they risk the detrimental
impacts of natural forces (erosion, decomposition, etc.), land and water development, and the
depredations of opportunistic relic hunters. Consequently, submerged archaeological resources
associated with the Penobscot Expedition are the focus of a number of research projects,
including one developed by the Naval Historical Center (NHC).

Between 12 and 20 September 2000, staff from NHC’s Underwater Archaeology Branch
conducted limited excavation and detailed hull recordation of a submerged shipwreck site in the
river near the town of Brewer, Penobscot County, Maine. The site, ME 054-004 (known locally
as the “Phinney Site™), is believed to represent the remains of one of nine armed American
vessels scuttled during the closing days of the Penobscot Expedition. In addition to investigating
the Phinney Site, NHC archaeologists conducted a magnetometer survey in a limited corridor of
the river between Brewer and the City of Bangor (see Appendix E).

NHC researchers returned to the Penobscot River between 8 and 15 September 2001 to
evaluate the post-disturbance condition of the Phinney Site, note the extent and state of
preservation of ME 027-012 (known locally as the “Shoreline Site”), a submerged site containing
a scatter of Revolutionary War-era cannon and shot, and conduct a magnetometer and side-scan
sonar survey (see Appendix F and G) along a section of the river near Winterport that historical
sources indicate is the site of abandonment for at least two other shipwrecks (the Continental
Navy frigate Warren and the American ordnance transport Samuel) associated with the Penobscot
Expedition. Additionally, NHC archaeologists conducted a cursory examination of submerged
historic wooden ship components purported to represent the remains of the Warren.



Both field seasons reflect a continuing relationship between NHC and the University of
Maine to locate, evaluate, and document shipwreck sites associated with the Penobscot
Expedition and design a management plan for their ultimate protection and preservation. The
Department of Defense (DOD) Legacy Resource Management Program has funded this
partnership since 1994,

Brent Phinney, owner of a sawmill and steel fabrication shop in Brewer, Maine, first
discovered site ME 054-004 on the Brewer side of the river. Shortly thereafter, he discovered a
scatter of colonial-era cannon and other artifacts (ME 027-012) in the river just offshore of
downtown Bangor (Figure 1). In June of 1998, Phinney contacted Warren Riess, Research
Associate Professor of History and Marine Sciences, University of Maine (Darling Marine
Center), to assist in recovering artifacts from these and other archaeological sites (Phinney 1998).
Prior to Phinney’s call, the Brewer Historical Society requested salvage rights to Penobscot
Expedition archaeological sites (Higgins 1998). In response to these plans, NHC initiated the
first phase of the Penobscot Expedition Archaeological Project by conducting a reconnaissance
site investigation of the Phinney Site in the fall of 1999. Analysis of the shipwreck and its
associated artifact assemblage led NHC archaeologists to conclude that the Phinney Site
represented the remains of a small eighteenth-century vessel that may have operated as part of the
ill-fated American fleet during the 1779 expedition.

Prior to conducting the 1999 reconnaissance, NHC representatives met with state officials at
the Maine State Museum in Augusta, to discuss the project. Participants from the Maine Historic
Preservation Commission included Earle G. Shettleworth, Jr., Director and State Historic
Preservation Officer (SHPO), and Robert L. Bradley, Ph.D., Assistant Director and Deputy
SHPO. Joseph R. Phillips, Museum Director, Maine State Museum, also attended. The meeting
discussed the site’s background and protection, as well as a variety of other issues, including the
Brewer Historical Society’s involvement in the decision-making process regarding the site, and
the removal of artifacts. Additional discussions centered on the mutual interests of the Navy and
the State of Maine and their overlapping responsibilities toward the Navy’s ship and aircraft
wrecks.

The principal NHC project staff during the 2000 field investigations included Dr. Robert
Neyland, Principal Investigator; James Schmidt, Project Archaeologist and Remote-Sensing
Specialist; Claire Peachey, Field Conservator; David Whall, Project Photographer, and Barbara
Voulgaris, Project Photographer and Cultural Resources Specialist. The field crew for the 2001
campaign included all of the aforementioned serving in the same capacities as the previous year,
as well as James Hunter, Project Archaeologist, and Harry Pecorelli, Remote-Sensing Specialist.
Participants from the University of Maine included Dr. Warren Riess, Capt. John Higgins, and
Robbie Downs. Dr. Arthur Spiess and Leon Cranmer from the Maine Historic Preservation



Base Map: U.S. Geological Survey Digital Orthorphoto "BANGOR_ME_SW" Figure 1. Aerial photograph of Bangor/Brewer area,

Coordinate Grid: UTM North, Zone 19, WGS 84 showing locations of the Phinney Site and Shoreline Site.




Commission geo-referenced the relative positions of the Phinney and Shoreline sites and
generated site location maps included in this report. NHC conservators Claire Peachey, Suzanne
Davis, Jenifer Johnson and Melanie Pereira conducted analysis, conservation, and preservation of
artifacts once they reached the NHC’s conservation laboratory in Washington, D.C.



Il.  PREVIOUS IMPACTS AND INVESTIGATIONS

Early Salvage Efforts

As early as August 15, 1779, prior to the final defeat of American forces then fleeing up the
Penobscot River, British sailors and marines began salvaging a few American vessels either
captured or scuttled in the lower reaches of the river and bay system. These ships included the
New Hampshire brig Hamden, the privateer Hunter (captured before they could be scuttled) and a
number of small transports grounded and set ablaze at Sandy Point by their retreating crews.
British forces quickly extinguished some of the burning ships, thereby saving their hulls, as well
as any armament, hardware, and supplies.

By August 20, the British Navy commander at Fort George, Sir George Collier, reported
salvaging a large number of cannon, including “ships guns” and 18 and 12-pounders, from the
wreckage of the American transports (Riess 1999: 19). The British salvaged another shipwrecked
vessel, described by American Brigadier General Solomon Lovell as “the ordnance sloop,” of
“some 18 pounders & small cannon” that were “landed on Brigadier’s Island” (Baxter 1913: 84).
The majority of these guns were brought back to Fort George, where they were left “at high water
on the shore, loaded, and [then] fired off, to see if they were cracked, or anything else the matter
with them” (Wheeler 1875: 121). The British recovered between 50 and 60 cannon from the
scuttled American fleet. A few of the larger guns bolstered the garrison at Fort George, while the
remainder was transported to the Royal Armory at Halifax, Nova Scotia (Cayford 1976: 54).
Historical sources indicate that many of these guns were later distributed among British merchant
vessels traveling in both the American colonies and abroad (Cayford 1976: 58).

As the Revolutionary War progressed, so too did the periodic salvage of Penobscot
Expedition wreck sites by the British military, local Loyalists residing near Fort George, and
patriots who continued to reside on the western shore of the Penobscot River (Riess 1999: 21).
When most of the American ships burned, their crews and complement of soldiers abandoned
nearly everything that was not quickly and easily transported. In the days, months, and years
following their destruction, the wrecks yielded a variety of material, including military supplies,
casks of provisions, ships’ fittings and hardware, and hull timbers. It is likely that locals salvaged
these items from shoreline areas, shallows, and inter-tidal zones, and either re-utilized or used
them to barter for food, money, and other necessities.

According to historical sources, the Americans made only one official attempt to salvage
Penobscot Expedition wrecks during the Revolutionary War. Approximately three months after
the debacle, the Massachusetts Assembly granted Timothy Fitch, a citizen of Medford,
Massachusetts, permission to recover material from the remains of the Penobscot fleet. Although



the stipulations of the agreement between Fitch and the Massachusetts Assembly are well
documented (Fitch and his crew were expected to turn over the entire cache of recovered items to
the Board of War in exchange for half of its total value), there is no indication as to whether or
not the salvage operation was successful (Baxter 1913: 418, 443-444). No other documents have
yet been found that indicate the existence of other official American recovery attempts during the
war, although a small number of Penobscot Expedition cannon were recaptured from British
forces the following year:

A few days ago a detachment from the troops under [American] General
Wadsworth went up Penobscot-river, having pass'd the fort in whale-boats in the
night, and took two sloops which had been weighing up some of the cannon
lately belonging to our privateers which were burnt there. They had got 8 cannon
on board and were coming down the river, little expecting to be conducted by our
people; but [Royal Navy] Capt. Mowat had the mortification to see them passing
down by the fort, out of his reach however, in triumph. They fired at the fort to
vex the enemy and got safe away (Boston Gazette, July 10, 1780).

Mowat pursued the Americans to Camden, but was unable to recapture the stolen ships. Instead,
he encountered heavy fire from General Wadsworth’s forces and was forced to retreat, leaving
the Americans “in full possession of the vessels [and artillery] which were intended to invest
[their] coasts” (Boston Gazette, July 10, 1780).

Interest in salvaging Penobscot Expedition wrecks for their military and/or utilitarian value
seems to have waned over the next two decades. Nevertheless the river continued to periodically
yield artifacts to those persistent enough to seek them out. In the summer of 1809, Ebenezer
Clifford of Exeter, New Hampshire, arrived at Bangor with a 50-ton schooner, a “crude diving
bell of his own design and engineering,” and countless inquiries regarding the locations of
Penobscot Expedition shipwrecks (Cayford 1976: 54 and Garvin 1975: 33). With the help of
Jacob Dennett, an early Bangor settler who witnessed the destruction of the fleet in 1779, Clifford
recovered approximately 30 cannon and a “few tons” of cannonballs “less than 70 rods” from
Dennett’s waterfront home. According to Williamson (1839: 476) some of the wrecks were still
visible at low water during Clifford’s visit. Clifford took his finds to Boston and sold them back
to the State of Massachusetts (Cayford 1976: 54).

During dredging operations of Bangor Harbor in the 1870’s, U.S. Army Corps of Engineers
divers recovered an unknown number of cannon (Bangor Daily News, 1876 and Cayford 1976:
54, 56). Seventy-seven years later, in 1953, a clamshell crane removed four additional iron
cannon during construction of the Joshua Chamberlain Bridge between Bangor and Brewer
(Bangor Daily News, 1953). According to John E. Cayford, a welder, bridge construction
revealed all four cannon at the footprint of the easternmost bridge support, close to the Brewer



shoreline. At least one of these guns, a 4-pounder, is on public display in the Bangor/Brewer area
(Cayford 1976: 53, 58).

Cayford’s involvement with the recovery of the salvaged cannon encouraged him to conduct
historical research pertaining to the Penobscot Expedition, and attempt to locate the remains of
ships and artifacts lost during the American retreat. During the next two decades, Cayford
searched for, and claimed to have located, the remains of the British transport vessel HMS
Providence and the Continental Navy frigate Warren. Warren’s remains reportedly consisted of a
“charred hull” and an associated “bronze 6-pounder [cannon] struck in the Massachusetts State
Foundries” (Cayford 1976: 58). This gun was reportedly recovered by Cayford in 1957 and is
currently on display as part of the Penobscot Expedition exhibit at the Penobscot Marine Museum
(Richardson 1983: 1).

Previous Archaeological Investigations

In 1972 Professor Dean Mayhew of the Maine Maritime Academy (MMA) coordinated a
cooperative effort between MMA and the Massachusetts Institute of Technology (MIT) to locate
and investigate the remains of the privateer Defence. Using rudimentary sonar, Mayhew and a
team of students discovered the wreck off the northeast corner of Sears Island in Stockton Harbor,
Maine (Riess 1999:23). This discovery compelled professors Mayhew, W.F. Searle (Captain,
USN Retired) and Dave Wyman to further explore the Defence site. In 1973 and 1974 a team of
students from MMA returned to the site and salvaged two 6-pounder iron cannon and various
other artifacts (Smith 1986: 3).

Following Defence’s discovery, MMA contacted Robert Damm, director of the Maine State
Museum (MSM), who immediately recognized the potential archaeological significance of the
wreck. In 1975 Damm obtained funding through MSM and the Maine Historic Preservation
Commission (MHPC) to begin a scholarly investigation of Defence. Additionally, MMA
provided logistical support and the American Institute of Nautical Archaeology (AINA, now
INA) lent archaeological expertise to the project. Between 1975 and 1980 Dr. David Switzer of
Plymouth State College directed the complete excavation of the site (Riess 1999: 23 and Smith
1986: 6). At the conclusion of the project, AINA reburied Defence’s hull remains in the
anaerobic seabed of Stockton Harbor, and all project materials (i.e., artifacts, field notes,
photographs, etc) were sent to the Maine State Museum, where they are curated (Riess 1999: 23,
25).

In July of 1975 MSM contracted Martin Meylach (Meylach Magnetic Search Systems) to
conduct a five-day multi-component (i.e., marine magnetometer, side-scan sonar and sub-bottom
profiler) remote-sensing survey along the Penobscot River. Using the remote-sensing array,



Meylach attempted to locate additional American vessels lost during the Penobscot Expedition;
unfortunately the results of Meylach’s survey are vague, and provide no information pinpointing
the location of the anomalies that he and his team discovered (Riess 1999:25).

The following summer, MSM hired Klein Associates, Inc. to conduct a three-week remote-
sensing survey and ground-truthing project along the southern reaches of the river. Klein’s
primary objectives were to locate additional Penobscot Expedition shipwreck sites and obtain a
magnetic profile of Defence. Additionally, Klein’s team utilized historical data provided by Dean
Mayhew to survey for the remains of scuttled transports near Sandy Point. The survey’s most
promising site, discovered near Oak Point, included a six-foot (1.83-meter) admiralty-type anchor
and several disarticulated ship timbers (Riess 1999: 26).

In response to federal legislation, the Maine Department of Transportation contracted with
Warren Riess and the University of Maine’s Maritime Archaeological and Historical Research
Institute to conduct a remote sensing survey for submerged cultural resources at two bridge
construction sites between the cities of Bangor and Brewer. The project concluded with negative
findings and recommended that construction proceed at both bridge sites (Riess 1999: 26).

Students and faculty from the University of Maine returned to the Defence site in 1996 and
collected wood samples to determine if AINA’s reburial efforts were protecting the vessel’s
remains. Detailed inspection of the site’s structural components revealed that the upper few
centimeters of the hull and main mast that protruded above the seabed were rapidly deteriorating.
Further, microscopic analysis of the samples revealed that buried timbers exposed to oxygenated
water during the previous excavation were extensively degraded by biota. Wood not previously
exposed during excavation, such as the outer hull planking, appeared to be much better preserved
(Riess 1999: 25).

Between 1994 and 1997 the University of Maine conducted a multi-component submerged
cultural resources survey in several sections of the Penobscot River. The primary focus of the
first phase of this project (labeled “Penobscot Expedition 11” by its participants) was to locate the
Continental Navy frigate Warren and American ordnance transport Samuel, and develop a plan
for their study, management, and protection. In July 1995 the second phase of the project was
initiated. This new phase continued the directives begun during the first phase of the survey;
specifically, to locate, inspect, assess, and (possibly) identify additional shipwreck sites
associated with the Penobscot Expedition. The effort located and examined a small number of
sites, including the remains of four wrecks tentatively identified by Riess and his colleagues as
Warren, Samuel, an unidentified wooden coal barge, and one of the transport vessels from the
Penobscot Expedition (Riess 1999). The project received financial support from the Department



of Defense (DOD) Legacy Resource Management Program and small grants from the University
of Maine’s Maritime Archaeological and Historical Research Institute.

NHC’s active involvement with shipwrecks and other submerged archaeological resources
from the Penobscot Expedition began in 1999, when representatives from NHC’s Underwater
Archaeology Branch contacted Dr. Robert L. Bradley, Deputy SHPO and assistant director of the
Maine Historic Preservation Commission in Augusta. The NHC needed to verify and account for
all relevant and related archaeological investigations, terrestrial and submerged, in the area
outlined in the 1999 project overview. According to Bradley, no additional investigations
occurred within the NHC’s proposed project area.

Between 26 August and 2 September 1999, NHC archaeologists, with the assistance of the
University of Maine’s Darling Marine Center, and the Maine Historic Preservation Commission,
participated in a reconnaissance site investigation of the Phinney Site. Detailed examination of
the hull remains and analysis of the limited number of diagnostic artifacts (including ceramic
sherds, a copper-alloy buckle, various types of iron and lead shot, and two iron 4-pounder
cannon) recovered from the wreck, indicated that the Phinney Site was once a small, armed
eighteenth-century vessel that may have been associated with the Penobscot Expedition. Wood
samples taken from a variety of hull members revealed that the ship was built of non-European
timber, suggesting an American origin. The presence of native plant materials and pollen in bilge
samples, moreover, indicated that the vessel rarely, if ever, operated outside the coastal and
inland waterways of what is now the northeastern United States.

In addition to the reconnaissance site investigation, NHC’s 1999 field investigations included
a side-scan sonar survey within a limited corridor of the Penobscot River between the cities of
Bangor and Brewer. The survey was designed primarily to analyze environmental conditions at
the Phinney Site, but was also intended to locate additional submerged cultural resources within
the prescribed search area. Although numerous side-scan sonar targets were identified during the
survey, analysis of the target data revealed that none bore even a remote resemblance to a
shipwreck site (NHC 2000: 14). Further, assessment of the sonar data revealed that cutting,
slumping, scouring, and other forms of natural riverbed erosion did not pose an immediate threat
to the Phinney Site.

Most recently, during the summer of 2000, the Program in Maritime Studies at East Carolina
University was awarded a grant from the American Battlefield Protection Program to carry out a
Phase Il archaeological survey of one of the shipwreck sites identified by the University of
Maine’s Maritime Archaeological and Historical Research Institute during the mid-1990°s. The
site, known as the Devereaux Cove vessel, is believed to represent the remains of a scuttled
American transport from the Penobscot Expedition. Fieldwork conducted during the 2000 season



sought to determine the extent of the ship’s remains, produce a detailed site plan, establish the
wreck’s potential for further archaeological investigation, and initiate the process of nominating
the site to the National Register of Historic Places (Russ Green, personal communication 2002).
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I1.  SITE ENVIRONMENT AND GEOGRAPHICAL SETTING

Geography

Penobscot County, incorporated in 1816, is located in the geographical center of Maine. The
county occupies approximately 3,408 square miles (5496.8 kilometers [km]), and is home to
Bangor, the state’s third largest city. The Penobscot River Basin, containing the Penobscot River
and its tributaries, comprises the county’s primary drainage system. The river’s source is located
among hills and mountains in the state’s interior. As it flows southward, the river drops through a
series of falls until it reaches Bangor, where it becomes a salt-water estuary for the remaining 20
miles of its length. It eventually empties into Penobscot Bay at Cape Jellison, near the present-
day town of Stockton Springs. In addition to the Penobscot, the Aroostook River in the northwest
region, and the Sebasticook River, near Newport, both also flow out of Penobscot County.

Soil Associations

According to the General Soil Map of Maine (Ferwerda et al. 1997) the project area contains
the Swanville-Boothbay-Biddeford soil map unit, which constitutes about four percent of the land
area in Maine. The soils associated with the Swanville-Boothbay-Biddeford unit are loamy and
clayey soils that are moderately well drained to very poorly drained. Firm loamy sediments
underlie both the Swanville and Biddeford soils, whereas clayey sediments underlie tracts
comprised only of Biddeford soils. These soils formed in glacioloacustrine or glaciomarine
sediments of the coastal lowlands and river valleys (Ferwerda et al. 1997: 11-12).

River Dynamics

Geologically, the Penobscot is a young river whose course is undergoing a natural adjustment
to a more meandering shape. As this process occurs, the outside shorelines of bends in the river
erode, displacing sediment and causing it to build up at the inside of each bend. Except in areas
where rock outcrops or human development prevent the river from forming a classic meandering
shape, this natural adjustment of river form and sediment deposition continues virtually
unhindered. In addition to the aforementioned, this process also adds shallow areas of low tidal
flow to the river basin.

The river bottom is comprised primarily of granite and slate bedrock overlaid by river cobble
and a thin sediment mixture of silt and coarse-grained sand. A series of glaciers that formed the
Penobscot River Basin approximately 12,000 years ago contributed not only to the formation of
the bay, river, and its tributary ponds and streams, but also a number of adjacent coves. Over the
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past millennia, these coves have filled with silt and developed into intertidal mud flats with
associated minor streams.

The Penobscot River and its numerous tributaries cover an extensive amount of territory
within Maine, stretching from Penobscot Bay on the Atlantic coast to hills and mountains well
within the state’s interior. As a result, the watershed provides the river with a great quantity of
both fresh and salt water, which mixes in the waters of the river and bay. On average, a nine-foot
tide reaches as far as the first falls at Bangor, although there is relatively little salinity in the river
north of Winterport. Currents in the river channel during mid-tide vary between 0 to 2.7 knots,
while those in the shallows outside of the channel range between 0 to 1.6 knots. The average
current in the river channel at mid-tide is 0.8 knots (Riess 1999: 1).

Because there is no “dry season” in the region surrounding the Penobscot River Basin, the
quantity of fresh water flowing downriver effects an uneven ebb of the river’s waters over the
course of a single year. Essentially, this leads to an abbreviated lull (slack) in river current at
high tide, as the constant flow of freshwater rapidly supersedes the opposing saltwater tidal
wedge. At low tide it produces the opposite effect—the stronger flow of the river prevents
saltwater in Penobscot Bay from surging upriver, thereby creating a longer than average slack
period.

Environmental Conditions Affecting Site Preservation

A myriad of environmental conditions, including physical, chemical, and biological impacts,
adversely affect the preservation of submerged archaeological sites located in the Penobscot
River. Physical forces, particularly moving ice and strong tidal currents, are one of the most
detrimental of the aforementioned factors, impacting the remains of most, if not all, Penobscot
Expedition vessels scuttled in the shallows along the shore of the river. Strong currents likely
served to dislodge and scatter hull remains and artifacts (especially buoyant objects such as casks,
clothing, and ship timbers) from many of the ships in the days, weeks, months, and years
following their destruction. To a certain degree, currents still act upon these wrecks, depositing
on them a variety of organic debris ranging from small leaves to entire tree trunks. Additionally,
tidal currents frequently create scour zones along the surface of a submerged site, detrimentally
affecting exposed artifacts and hull remains, and occasionally uncovering, dislodging, and
moving small artifacts. Given enough time and sufficient tidal action, these artifacts can be
displaced several kilometers from their point of origin.

Ice also acts to disturb shipwreck sites. During the winter, it forms and thickens along the

shore of the Penobscot River, becoming a meter thick in some locations. As water freezes along
the shoreline and in the offshore shallows, it encapsulates everything it surrounds—including, in
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some cases, hull remains and artifacts. The combined weight and surface tension created by ice
can warp, abrade, break, and crush archaeological objects, while its breakup and movement
during the spring thaw often removes small artifacts from their archaeological context and
redeposits them elsewhere (Riess 1999: 3).

Chemical degradation of a submerged archaeological site is dependent upon a number of
factors, including salinity, water temperature, and the amount of dissolved oxygen in the
surrounding aquatic environment (Singley 1988: 27). The salinity of the Penobscot River varies
according to location, but tends to increase as the river’s waters move south towards the Atlantic
Ocean. For example, the water near Bangor has a salinity level of 0 (zero) parts per thousand,
while that at Castine (where the river empties into Penobscot Bay) averages 30 parts per
thousand. Other factors, including geographical complexity, tide height, and an almost perpetual
freshwater ebb, contribute to continual variations in salinity and dissolved oxygen levels
throughout the course of the river (Townsend 1985).

Likewise, water temperatures in the river vary considerably. At Bangor, the bottom
temperature during the month of August averages 75° Fahrenheit (24° Celsius). By contrast, it
rarely exceeds 55° F (12.5° C) at Castine during the same month. In the winter, temperatures
throughout the river can reach as low as 31° F (-0.5° C). Created and influenced by strong active
currents and irregular underwater topography, turbulence in the water column helps sustain a high
level of oxygenated water in the river. On average, the level of dissolved oxygen along the
bottom of the Penobscot varies from 2 to 8 parts per million (Townsend 1985). This in turn
creates an environment conducive to the rapid chemical deterioration of exposed archaeological
objects, both organic and non-organic. Metals, particularly iron, are especially vulnerable to the
corrosive effects of highly oxygenated water. Active corrosion of metal artifacts is further
exacerbated when the salinity of the surrounding water is increased, or if the item in question is
only partially buried in sediment (Hamilton 1996: 8 and Singley 1988: 28). Other materials, such
as ceramics, glass, and organics, are also affected by electrochemical degradation, but typically at
a slower rate.

In addition to physical and chemical factors, biological forces play a major role in the
destruction of shipwrecks and their associated artifact assemblages. The lower reaches of the
Penobscot River are host to a variety of fish, shellfish, and microorganisms that feed on, or bore
into, organic material. By far the worst threat to organic shipwreck material is the shipworm
(Teredo navalis) and the gribble (Limnoria lignorum), both of which vigorously attack hull fabric
and other wooden items exposed above the riverbed. Over time, these objects become riddled
with holes, lose their structural integrity, and are reduced to unrecognizable forms. Fortunately,
the Penobscot’s salinity north of Winterport is generally too low to support marine borers; as a

13



result, submerged sites located north of Winterport should conceivably exhibit much better
organic preservation than those in the lower reaches of the river.

Site Environment(s)

The Phinney Site is located in shallows just offshore of the eastern bank of the Penobscot
near the city of Brewer. In the years following the vessel’s demise (c. 1750-1800), the shoreline
near which it is currently located appears to have advanced and completely buried at least part of
the site (Riess 1999: 6). Conversely, it may have been buried during the nineteenth century,
when the people of Brewer created new land by filling sections of the shallows along the
waterfront (Figure 2). If the initial deposition of sediments over the wreck was rapid and
sufficiently anoxic, a considerable degree of protection may have been afforded to organic
materials (i.e., bone, wood, and leather artifacts) present within the hull remains. Unfortunately,
attributes of the protective sediments covering the site, including their rate of deposition and
aerobic or anaerobic nature, cannot presently be determined. Although limited excavation of the
shipwreck in 2000 revealed the presence of at least one well-preserved organic object (a wooden
block and sheave assembly), the disposition of similar artifacts buried at other points within the
hull remains has yet to be elucidated.

By contrast, most of the significant archaeological features (i.e., iron cannon and shot)
associated with the Shoreline Site are in deeper water and are at least partially, if not completely,
exposed above the riverbed. Sediment deposition at the site appeared comparatively negligible,
although it is located adjacent to extensive nineteenth-century cribbing and associated fill—
installed along the Bangor waterfront during construction of an old central storage and shipping
area (see Figure 2). Natural scouring of bottom sediments at the Shoreline Site appeared
significant, as evidenced by the large number of artifacts (especially iron shot) found lying loose,
exposed, and widely dispersed. The same currents responsible for scouring the bottom also
deposited a number of large wooden logs, tree trunks, branches, modern rubbish, and other
intrusive debris across the site. Because the bottom environment at the Shoreline Site is relatively
dynamic, the likelihood exists that the surrounding water column is highly oxygenated much of
the year. Consequently, organic materials at the site would not be expected to survive for very
long, unless they were rapidly buried at a considerable depth beneath the riverbed. Not
surprisingly, very few organic artifacts were discovered during limited excavations of the
Shoreline Site in 2001.

The physical and mineralogical composition of the sediment matrix, combined with its recent
dispersal and accumulation, largely determines the soil characteristics within both submerged
sites. The content of organic matter and nitrogen in the soil is affected by native vegetation and
other life forms. The loamy and clayey soils associated with glaciomarine (parent) sediments can
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Figure 2. Portion of Augustus Koch's Bird's eye view of the City

of Bangor, Penobscot County, Maine, 1875, showing approximate
locations of the Phinney Site and Shoreline Site and nineteenth-
century development along the banks of the Penobscot River.
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contain significant amounts of organic matter. Decaying organic material in waterlogged soils,
including underlying clayey soils, creates localized anaerobic environments, which can stimulate
the corrosion of iron and other metals. In addition, toxins that enter the aquatic system via point
and non-point sources (including agriculture, contaminated urban runoff, and dredged sediment
disposal) have a direct affect on the chemical, physical, and molecular structure of artifacts
associated with both sites. The strength of this reaction is preconditioned by environmental
factors including: water volume; temperature; salinity; pH level; flow; depth; amount of
suspended material; particle size; and carbon content in the sediment.
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IV. HISTORIC BACKGROUND

Exploration and Colonization

In September 1524 Estévan Gomez, a Portuguese navigator and explorer sailing for King
Charles V of Spain, embarked on the ship La Anunciada as leader of a voyage of discovery to the
North American continent. By February 1525, Gomez and his crew reached the Gulf of St.
Lawrence, where they spent the remainder of the winter. With the arrival of better weather
Gomez began searching for a westward passage to Asia. La Anunciada’s crew explored and
mapped the Bay of Fundy, Passamaquoddy Bay, Mount Desert Island, Somes Sound, Blue Hill,
Jericho Bay, Eggemoggin Reach, and the Penobscot River as far inland as the mouth of
Kenduskeag Stream. Gomez probably reached the location of present-day Bangor in June 1525.

Gomez named the Penobscot River Rio de las Gamas because of the abundance of deer found
along its banks, and reported that the natives were friendly and the land was “temperate...[and]
well-forested” (Morison 1971: 329). He also noted that the area lacked gold or any other form of
mineral wealth, and that the Penobscot was not the strait he sought but rather a “famous river with
a great flow of water” (Morison 1971: 329). Consequently, Gomez and his crew journeyed back
down the river and continued their voyage south along the Atlantic coast, sailing as far as present-
day New Jersey before returning to Spain in August 1525. The Spanish and Portuguese
governments, convinced there was no passage to the Pacific Ocean through North America,
abandoned their exploration of Maine and the New England coast (Duncan 1992: 23 and Morison
1971: 331).

The first serious attempt to establish a self-sufficient colony in what is now Maine occurred
in 1583, when an expedition led by English explorer Sir Humphrey Gilbert made landfall near
present-day St. John’s, Newfoundland. The expedition was comprised of three ships (the Golden
Hind, Delight, and Squirrel) and 260 men, under a charter from Queen Elizabeth | to discover and
colonize “remote heathen and barbarous lands” (Morison 1971: 566, 573). Gilbert initially
settled at St. John’s, but ultimately decided to move the colony to Maine as winter approached. A
string of unfortunate events, including the loss of Delight off Sable Island, led Gilbert to abandon
the idea of spending the winter in America. The remaining ships in the expedition altered course
for home August 31, 1583. While en-route, Gilbert embarked aboard Squirrel (the smallest ship
in the fleet) to dispel rumors that he was “afraid of the sea” (Morison 1971: 572). Tragically,
Gilbert drowned shortly thereafter when the Squirrel foundered in foul weather north of the
Azores (Duncan 1992: 24-27 and Morison 1971: 577).

Permanent European presence in Maine began in earnest during the first half of the
seventeenth century, when French and English colonists established a small number of
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settlements in the region. Penobscot Bay and River formed a natural border between the two
nations’ territories, with the French situated in the northeast near southern Quebec, and the
English settled along the southwest coast. In 1626, agents for the Plymouth Plantation of
Massachusetts directed Isaac Allerton to establish an English trading post at Penobscot (present-
day Castine) to barter for animal furs with the local Penobscot Indians. It was the first European
settlement founded on the Penobscot River and, because of its strategic location, it was contested
by rival European powers during the remainder of the seventeenth century. The first skirmish
occurred in 1635, when Charles de Menou d’Aulney de Charnissy, acting on orders from the
French Governor of Acadia, attacked Penobscot and forcibly evicted its English occupants.
Colonists from Plymouth Plantation attempted to retake the post shortly afterwards but were
unsuccessful. Once firmly established in the region (which they called Pentagoet), the French
maintained undisputed possession until 1654, although periodically raided by soldiers and militia
from Pemaquid, a nearby English settlement (Wheeler 1875: 16-17).

English forces commanded by Robert Sedgewick recaptured the trading post at Pentagoet in
1654, during a successful military campaign that granted England control of all Acadia (Duncan
1992:102). The Treaty of Breda, drafted in 1660, restored Acadia to France. During the
following decade, small-scale skirmishes continued to flare up between English and French
colonists living in Pentagoet. Dutch privateers briefly occupied the region in 1674 and used it as
a base for piratical operations, but were soon apprehended by English officials (Riess 1999: 11).
Following the removal of the Dutch from the region, internecine warfare resumed between
English and French forces. Political unrest in Europe and North America eventually erupted into
King William’s War (1678-1698) and although the French and English resolved their European
conflicts at the Peace of Ryswick in 1697, colonists living in Maine saw only a brief respite from
turmoil. The Acadian government, often responsible for strained relations between the two
colonial powers, incited violence among French settlers and urged local Indians to attack English
interests in the region. As a result of these and other factors, Queen Anne of England renewed
hostilities against France in 1702. In Pentagoet, raids and counter-raids devastated both sides
until the end of Queen Anne’s War in March 1713. As part of the peace agreement, France ceded
Acadia to England, which in turn integrated it with Maine, a province of the Massachusetts
colony (Duncan 1992: 124-151).

By 1740, complex political problems in Europe led France and England into another conflict
with one another. King George Il of England entered the War of the Austrian Succession (1740-
1748) to protect his home electorate of Hanover. France, which was allied with King George’s
opponents, declared war on England four years later. Although the conflict ended with the Treaty
of Aix-la-Chapelle in 1748, inter-colonial battles between England and France quickly resumed
with the outbreak of the French and Indian War (1754-1763). This effectively curtailed growth
and prosperity in Maine until successful English campaigns resulted in French defeat and the
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subsequent Treaty of Paris (1763). The Treaty of Paris removed the French presence from
eastern North America by granting England control over most of France’s former colonial
dominions (including all of Maine). By taking advantage of extensive forest resources, renewed
trade with local Indians, and elimination of French competition in the fisheries, the English
inhabitants soon transformed Maine into a prosperous colony (Duncan 1992:177-200). Certain
industries, such as the export of timber from forests surrounding the settlement of Majabagaduce
(formerly Penobscot), provided a critical link between frontier communities located along the
Penobscot River and larger metropolitan areas such as Boston (Leamon 1993: 14).

Onset of the American Revolution

In February 1775, the British Parliament enacted a strict Navigation Act that adversely
affected colonists living in Maine and along the eastern seaboard. The new law punished
Americans by limiting trade between their ports and those of all other nations except Great
Britain and the British West Indies (Duncan 1992: 200-201). Most Americans inhabiting the
Penobscot region were patriots, although a small number of British loyalists were also scattered
throughout the area. Following the outbreak of the American Revolution, both sides attempted to
recruit local Indian tribes as allies. Although most Indians tried to remain neutral, some tribes
assisted the patriot cause by scouting, informing, and safely guiding American troops through
local terrain.

British forces initially targeted two settlements in Maine: the coastal towns of Falmouth
Neck (present-day Portland) and Machias (located near the Canadian border). During the first
months of the war, patriot militia entered Falmouth Neck to prevent local merchants from trading
with British-occupied Boston. During the ensuing fracas, the militia captured and briefly
incarcerated British naval commander Lieutenant Henry Mowatt. Released by his American
captors after threatening to destroy the town, Mowatt and four armed vessels (HMS Canceaux,
HMS Halifax, HMS Symmetry, and HMS Spitfire) returned on October 18, 1775 to make good on
his promise. Mowatt’s squadron destroyed two-thirds of Falmouth Neck and left 2,000 of its
inhabitants homeless (Gardiner 1996: 37 and Leamon 1993: 68).

In June 1775 the trade embargo precipitated a small skirmish between colonists in Machias
and the British military. Angered by British interference in their largely patriot community, the
town’s militia attacked the armed sloop HMS Margaretta. During the assault, Margaretta’s
commander, Midshipman James Moore, was killed by small arms fire and his British crew
surrendered. Capture of the Margaretta was an astonishing achievement that targeted Machias
for reprisals throughout the remainder of the conflict. Though isolated from most forms of
assistance, the Machias militia and its Indian allies made several effective raids against British
interests in Nova Scotia and along the Gulf of Maine (Riess 1999: 12-13).
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The inability of Maine’s radicals to develop an organized military force between 1775 and
1777 did not prevent them from actively participating in the conflict. Privateering, in particular,
prospered during this period and a number of expeditions were carried out against British
settlements in Nova Scotia (Leamon 1993: 86, 99). Nova Scotia’s inhabitants relied heavily on
ineffective militias and the scant resources of the Royal Navy as their only form of defense. This
encouraged American privateers to increase the number and frequency of raids against towns,
farms, and shipping along the coast of Nova Scotia. Not surprisingly, the Royal Navy conducted
numerous retaliatory attacks against American interests in Maine (Leamon 1993: 103).

In September 1775, Maine served as the staging point for American Colonel Benedict
Arnold’s ill-fated campaign against the city of Quebec. The Americans needed a victory in
Quebec to prevent the British from campaigning west of the colonies. Further, American military
planners believed that the capture of Quebec would bring French Canada into the coalition of
rebellious states. Arnold’s army and another expedition commanded by General Richard
Montgomery joined forces on December 30 and attacked the city. Montgomery was killed during
the opening phase of the battle and Arnold was wounded shortly thereafter. Dispirited by these
events, the patriot forces faltered and either retreated or surrendered to the British (Duncan 1992:
214-215). Overall, Arnold’s expedition made little impact on Maine, but it did reinforce the
importance of the colony’s location—strategically situated between the rebellious American
colonies and Britain’s Canadian territories.

In 1779, the British Crown authorized an expeditionary force to sail to the Penobscot River,
dislodge the American presence there, and establish a fortification at Majabagaduce. In addition
to protecting Nova Scotia and British merchant shipping from New England privateers, the new
fort would serve as a refuge for American loyalists fleeing the rebellious colonies. Further,
Majabagaduce would provide the Royal Navy with a convenient base from which to harass the
New England coast and an important source of timber for building and outfitting its ships. The
expeditionary force consisted of approximately 700 men, three transports, three armed sloops-of-
war (HMS Albany, HMS North, and HMS Nautilus), and a small frigate (HMS Blonde). It
departed Halifax, Nova Scotia for Maine in June 1779 (Goold 1889: 303, 336, 339; Rider 1977:
176 and Riess 1999: 13).

The Penobscot Expedition
The British expeditionary force commanded by Brigadier General Francis McLean landed at
Majabagaduce June 16, 1779, but did not take official possession until the following day. To

ensure a peaceful takeover, General McLean and his officers drafted a proclamation offering
indemnity to local inhabitants who swore allegiance to King George I1l. With the assistance of
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numerous local “converts,” British troops began clearing the area to construct “one of the
strongest [fortifications] upon the coast” (Weymouth Historical Society 1881: 54). The fort
(named Fort George) occupied Dice Head, a high bluff located in the center of Majabagaduce
Peninsula. Fort George’s position not only added to its defensive capabilities, but also enabled its
cannon to command Majabagaduce’s harbor and entrance. Moreover, the fort provided the Royal
Navy a base of operations from which to curtail privateering, interrupt trade, and assault coastal
settlements in Maine, New Hampshire, and Massachusetts (Duncan 1992: 228-229). Assured a
successful expedition, British officials ordered HMS Blonde to return to Halifax, leaving Albany,
North, Nautilus, Santilena (a small armed prize vessel), and the transports at Majabagaduce under
the command of Captain Henry Mowatt (Cayford 1976: 4 and Weymouth Historical Society
1881: 54).

News of the British landing at Dice Head spread rapidly through the eastern colonies and
reached Boston within one week (by June 18). The Massachusetts Assembly reacted swiftly,
voting unanimously to attack the British and dispossess them of their newly acquired position.
On June 26, 1779, the General Court of Massachusetts gave Brigadier General Solomon Lovell
command of 1200 American militia and an artillery detachment, with orders to proceed to
Majabagaduce “at the shortest notice” (Weymouth Historical Society 1881: 55). The
Massachusetts Board of War named Captain Dudley Saltonstall, commander of the Continental
Navy frigate Warren, as commodore of the naval contingent. The fleet consisted of three
Continental Navy ships, including the 32-gun Warren, 14-gun sloop-of-war Providence, and 14-
gun brig Diligent; three Massachusetts State Navy vessels; one New Hampshire Navy brig; and
approximately 30 chartered privateers and unarmed transports (Collier to Stephens, 20 August
1779; Duncan 1992: 229; Massachusetts War Office, 11 July 1779; Memorandum Regarding
Ships Lost, n.d.; Rider 1977: 177; Unsigned list of armed vessels, n.d. and Riess 1999: 14-17).
According to Riess (1999: 13), archival sources are unclear as to the exact number of vessels
attached to the armada; most documents, however, list a total between 37 and 42 ships.

The American fleet weighed anchor on July 19, 1779 and arrived at Penobscot Bay five days
later. The following day (July 25), the armada sailed into the bay and anchored off
Majabagaduce Peninsula. The British, expecting the American assault, arranged their sloops-of-
war into a defensive line around the transport vessels, some of which were readied as fire ships.
Late in the afternoon of July 25, ineffectual cannon fire was exchanged between the two naval
forces and the Americans made an abortive attempt to land on the west side of the peninsula.
Over the course of the next few days, the Americans probed the British defenses, established an
artillery battery at the top of nearby Banks (now Nautilus) Island, and forced the British sloops to
retreat into Majabagaduce Harbor (Rider 1977: 181-3 and Weymouth Historical Society 1881:
60-6).
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Unfortunately, trouble was brewing in the upper echelons of the American operation. Despite
overwhelming naval superiority, Commodore Saltonstall refused to attack the British sloops.
General Lovell, unwilling to attempt a land assault until the British naval force was vanquished,
was disgusted by Saltonstall’s inaction. The American naval commanders were also dismayed by
the Commodore’s refusal to attack, and petitioned him on the morning of 27 July:

...we your Petitioners strongly impress’d with the importance of the
expedition...Represent to your Honour that the most speedy Exertions shou’d be
used to accomplish the design we came upon. We think delays in the present
case are extremely dangerous: as our Enemies are daily fortifying and
strengthening themselves...being in daily Expectation of a Reinforcement...[we]
intend only to express our desire of improving the present opportunity to go
Immediately into the Harbour & attack the Enemy’s ships (Weymouth Historical
Society 1881: 63).

Although the petition expressed the feelings of nearly every officer under his command,
Saltonstall remained unmoved. A war council was convened aboard Warren that afternoon and
resolved to land troops on the peninsula despite the presence of the British vessels. On July 28,
the three Massachusetts State Navy brigs and a heavily armed privateer cannonaded Fort George
while 400 to 600 American regulars landed on the beach and scrambled up the steep southwest
side of the peninsula. Despite several casualties, the Americans were able to gain a foothold on
the heights in front of the fort. While the bulk of the British force was occupied with the assault
on the heights, Saltonstall’s fleet made a half-hearted attempt to engage Albany, North, and
Nautilus. Incredibly, Saltonstall ordered Warren’s crew to retreat when enemy fire struck the
ship’s mainmast and bowsprit (Cayford 1976: 21 and Rider 1977: 184). With the British sloops
still able to direct murderous fire on positions outside Fort George, the Americans lost their
momentum and advantage. Instead of overwhelming the fort, they dug in on the edge of the
peninsula and began a two-week siege (Rider 1977: 183-4 and Riess 1999: 14).

The land forces arrayed against one another on Majabagaduce Peninsula were fairly evenly
matched, but the British had the advantage of their fortification. In Penobscot Bay, Saltonstall’s
armada enjoyed undisputed superiority, commanding more than 300 cannon against the Royal
Navy’s 42. General Lovell and nearly all of the American officers believed the capitulation of
Fort George inevitable if Saltonstall would engage and overwhelm the British sloops. Numerous
councils of war were held in Warren’s great cabin, but all ended with the same result—
Saltonstall’s inexplicable refusal to attack the beleaguered British fleet. On August 8, Captain
Hoysteed Hacker, commander of Providence, addressed a letter to the “Gentlemen of the Navy
and Army present” in which he outlined a plan to attack the British ships and land batteries
simultaneously (Rider 1977: 185). Army and Navy officials supported the plan unanimously, and
Saltonstall finally relented to take action. A few days later however, the Army, claiming lack of
discipline among its ranks, reneged. The American naval captains (less Saltonstall) were
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debating whether to proceed with an attack on the ships in Majabagaduce Harbor when a
powerful British naval squadron was sighted approaching Penobscot Bay on August 13. The
Diligent and Massachusetts State Navy brig Active were patrolling the waters outside the bay and
were the first to recognize that the expedition’s success was endangered (Buker 2002: 74; Rider
1977: 188-9 and Weymouth Historical Society 1881: 67-75).

The British squadron was commanded by Sir George Collier and comprised of six vessels:
the 64-gun line-of-battle ship Raisonable, 32-gun frigates Blonde and Virginia, 28-gun frigate
Greyhound, and 20-gun frigates Galatea and Camille. The Otter, a 14-gun sloop, accompanied
the squadron from New York, but was lost in fog enroute and never arrived at the fleet’s
rendezvous point at Monhegan Island (Buker 2002: 75; Cayford 1976: 40 and Collier to
Stephens, 20 August 1779). As the opposing fleet closed in on the mouth of the bay, Diligent and
Active both rushed to the Warren to alert the Commodore. Saltonstall, greatly unnerved by the
news, hastily convened one final council of war. At its conclusion, all members voted
unanimously to evacuate the land forces and retreat up the Penobscot River. During the early
morning hours of August 14, the Continental Army deserted their lines and re-embarked their
troops and equipment aboard the transports (Gardiner 1996: 101; Rider 1977: 189 and Weymouth
Historical Society 1881: 75).

The transports attempted to run up the river, but were hampered by lack of wind. The same
problem prevented the armed vessels and privateers from effectively forming a defensive crescent
around the retreating transports. A sea breeze finally materialized during the early afternoon,
allowing the British squadron to enter the harbor under full sail. As the first of the British frigates
drew within firing range of the American fleet, Commodore Saltonstall signaled to all of his
subordinates that it was every man for himself. Panic rapidly consumed the Americans—three
vessels (the New Hampshire State brig Hampden and privateers Hunter and Defence) attempted
to escape along the west side of Long Island, but were cut off by Blonde, Camilla, and Galatea
and either captured or scuttled. Several of the transports now had the wind in their favor but were
unable to sail against the ebbing tide. As the British ships fired the first of several cannon salvos,
the crews of most of the fleeing transports ran their vessels ashore, set them ablaze, and scattered
into the countryside (Figure 3). A total of nine transports were captured (Smith 1986: 28). The
rest of the American fleet—all of the naval vessels and some of the privateers and transports—
escaped into the Penobscot River (Duncan 1992: 231-232; Rider 1977: 190; Riess 1999: 14 and
Weymouth Historical Society 1881: 77).

The surviving American vessels managed to progress upriver, albeit slowly and with
considerable effort from their crews. Unfortunately, some ships began to lag behind the others.
One of these was the ordnance transport Samuel. Convinced that the British squadron would
soon overtake his ship, James Brown, Samuel’s master, drove the vessel on shore near two other
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Figure 3. Destruction of the American fleet at Penobscot
Bay, 14 August 1779, oil painting by Dominic Serres
(1722-1793).




transports, left the sails set, and dropped anchor. Shortly thereafter, the crews of the two
transports abandoned and torched their ships. Fearing that the conflagration would spread to their
vessel and ignite the large quantities of black powder that it carried, Samuel’s crew also
abandoned ship. Amazingly, the vessel slipped its moorings unscathed during the next flood tide
and drifted upriver without a crew before running aground a second time. As the British
attempted to sail upriver to intercept the grounded craft, several Americans rowed a small boat
downriver, boarded Samuel, and warped the ship into deeper water. They then fled up the river
with the British in close pursuit. Eventually, the Americans were forced to set fire to Samuel
approximately two miles south of where Warren was eventually scuttled. The two ships were in
sight of one another when Samuel’s cargo of powder exploded (Baxter 1913: 239, 255; Baxter
1910: 335 and Riess 1999: 49).

The other vessels, including Warren, Providence, and Diligent; the Massachusetts State Navy
ships Tyrannicide, Active, and Hazzard; a small number of privateers, and one surviving transport
(the sloop Pidgeon), continued to slowly move north toward the river’s head. Warren’s progress
was severely hindered by its massive size, and it was soon unable to keep up with the rest of the
fleet. Consequently, Saltonstall ordered his crew to heave to and anchor the flagship near Oak
Point. The rest of the fleet pressed on, finally coming to anchor around midnight August 14. The
following morning, they resumed the journey, sailing as far as the falls at Bangor (Figure 4).
Unable to proceed further upriver, the commanders of the remaining vessels in the expedition
made preparations for a final stand against the British (Rider 1977: 190). Of the approximately
40 American ships that sailed into Penobscot Bay July 25, only ten survived the retreat to Bangor
(see Appendix A). The once powerful armada was now comprised of two small Continental
Navy vessels, three Massachusetts State Navy ships, four privateers, and one transport (Buker
2002: 91-93; Cayford 1976: 42; Rider 1977: 190 and Riess 1999: 51, 54-6).

The captains of Providence, Diligent, Tyrannicide, and Hazzard embarked aboard the
privateer Vengeance and sailed downriver to outline their plan of resistance to Commodore
Saltonstall. While enroute, they encountered a marine captain bearing terrible news: Saltonstall
planned to scuttle the Warren at Oak Point, and was already landing his men in preparation for
the event. Dismayed, the captains elected that Vengeance turn around and return them to their
ships. At the anchorage, they discovered that the privateer crews were preparing to burn their
ships, and that their own crews were starting to panic. The growing hysteria forced the captain of
Tyrannicide to fire on some of his men when they refused to come back aboard the ship (Buker
2002: 92 and Rider 1977: 191).

On the night of August 15, General Lovell appeared aboard Providence and informed the

naval officers that Saltonstall needed assistance to tow Warren upriver. News that the flagship
had not yet been destroyed invigorated the men and numerous boats were promptly manned and
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Figure 4. Detail of 1780 map of Penobscot River, showing the approximate location
of burned American vessels below the falls at Bangor. From the map Penobscot River
and Bay, with the operations of the English fleet, under Sir George Collyer, against
the division of Massachusetts troops acting against Fort Castine, August 1779; with
full soundings up to the present site of Bangor. Author unknown. Library of Congress
Geography and Map Division, Washington, D.C.




sent down to Oak Point. Despite such good tidings, the privateer crews began scuttling their
vessels during the early morning hours of August 16. The first vessel to be destroyed was the
transport Pidgeon, followed shortly thereafter by Hector and Black Prince. Monmouth exploded
as flames from Black Prince reached its deck guns and powder stores. A few hours later, a
messenger arrived from Oak Point with news that Warren had been set ablaze and was already
consumed. The same fate befell the privateers downriver (including Vengeance). With no other
option left to them, the officers and crew of the remaining ships abandoned their craft and set
them on fire. Because most were “half a pistol shot” or less apart, the flames rapidly spread from
one vessel to another (Baxter 1913: 228-29, 235, 311). According to the vast majority of
historical sources, most of the vessels appear to have been scuttled above and slightly below the
mouth of present-day Kenduskeag Stream (Baxter 1913: 228, 245, 290 and Williamson 1839:
476). By late afternoon August 16, the river near Bangor was filled with the smoldering hulks of
vessels that had either exploded or burned to the waterline and slipped beneath the water. Only
48 hours after Collier’s British squadron arrived at the mouth of Penobscot Bay, most of the
American fleet lay in ruins along the course of the river (Buker 2002: 94; Cayford 1976: 42;
Rider 1977: 192; Riess 1999: 54; and Weymouth Historical Society 1881: 78).
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V. RESEARCH DESIGN AND METHODOLOGY

During the 2000 and 2001 field seasons, the Naval Historical Center’s Underwater
Archaeology (UA) Branch conducted diving assessments of three submerged archaeological sites
believed to be associated with the Penobscot Expedition of 1779. One of these cultural
occurrences, submerged shipwreck site ME 054-004 (known locally as the “Phinney Site”), was
the subject of limited test excavation and data recovery efforts during the 2000 field operations,
as well as a post-disturbance survey the following year. Another submerged site, ME 027-012
(the “Shoreline Site”), underwent cursory examination by NHC archaeologists at the close of the
2000 field season, and in 2001. A third site, rumored to represent the remains of the Continental
Navy frigate Warren, was briefly examined at the close of both the 2000 and 2001 investigations.
In addition to diving operations, UA staff continued an ongoing multi-component remote-sensing
survey along limited corridors of the Penobscot River—one located between the cities of Bangor
and Brewer and the other near the town of Winterport.

Dive Operations

Although low visibility and moderate to high current was encountered in the Penobscot River
during the duration of both projects, the overall dive environment was considered safe enough for
NHC staff to operate on Self-Contained Underwater Breathing Apparatus (SCUBA). However,
due to a variety of potentially hazardous underwater conditions encountered during both field
investigations (i.e. deep water, significant tidal fluctuations, and low light) all divers wore MKI|I
AGA full-face masks with underwater lights and an OTS SSB-2010 wireless communications
system (Figure 5). Additionally, divers were required to wear a safety harness attached to a 200-
foot nylon safety tether during periods of moderate (approximately one knot) current. Safety
protocol stipulated that all diving operations were to cease entirely when the river current
exceeded two knots. At all times during dive operations on both field campaigns, a suited stand-
by SCUBA diver was prepared to enter the water and render assistance in the event of an
emergency. NHC field crew not employed at underwater tasks worked topside and fulfilled a
variety of roles, including those of dive supervisor, time and record keeper, communications
operator, photographer, and deckhand.

UA operated from two vessels during the 2000 and 2001 field investigations. The primary
dive platform was the R/V Ira C., a 42-foot custom-built Maine lobster boat owned and operated
by the University of Maine’s Darling Marine Center (Figure 6). In addition to its role as a dive
platform, Ira C. served a limited capacity as a remote-sensing craft. An 18-foot shallow-draft
motorboat owned by Mr. Brent Phinney was employed as the project’s primary remote-sensing
platform, but was also frequently used as a support vessel to transport divers, equipment, and

28



Figure 5. NHC underwater archaeologist preparing to
dive on the Shoreline Site. Note the MKII AGA full-
face mask and OTS SSB-2010 wireless communications
system. Photograph by Barbara Voulgaris.




Figure 6. The Darling Marine Center's R/V Ira C.
(center of photograph) moored over the Shoreline
Site in September 2001. Photograph by David Whall.




visitors to and from the Ira C. and elsewhere. Mr. Phinney’s boat was also on standby to
evacuate personnel from the Ira C. in the event of an emergency.

Site Investigation and Documentation—Phinney Site

The primary focus of the 2000 field season was to conduct limited test excavations at the
Phinney Site. This was intended to: 1) aid in the overall interpretation of the shipwreck; and 2)
ascertain whether it represents one of the ill-fated fleet of American vessels that participated in
the Penobscot Expedition. Prior to the commencement of fieldwork, preliminary historic research
was conducted at the Navy Department Library in Washington, D.C. and the Public Records
Office in London, England. Additional information was gleaned from secondary historical
sources published by the following repositories: the Massachusetts State Archives,
Massachusetts Historical Society, Essex Institute (Salem, Massachusetts), Weymouth Historical
Society (Weymouth, Massachusetts), and Maine Historical Society. Historic documents such as
ship plans, logbooks, and maps were examined to assess the attributes of American vessels that
served in the Penobscot Expedition and determine the final disposition of those scuttled during
the final days of the engagement.

During mid-September 2000, NHC archaeologists relocated the Phinney Site, conducted a
brief examination and assessment of its exposed components, and initiated limited test
excavation, artifact recovery, and documentation of the ship’s architecture. Portions of the site
that were not already exposed by natural processes were cleared of loose sediment, logs, modern
debris, and other overburden before excavation commenced. A 28.97-meter baseline tape was
reestablished along the centerline of the shipwreck, with the zero datum positioned just beyond
the forward edge of the vessel’s stem. A second baseline was oriented parallel to the first along
the starboard (offshore) side of the ship. Although intended to provide additional coverage over
the entirety of the wreck’s exposed hull structure, the second baseline was used primarily to
triangulate isolated artifacts as fieldwork progressed.

Initially, members of UA excavated the vessel’s centerline and extreme fore and after ends.
Extant hull components including the keel, keelson, stem assembly, bow and stern deadwood,
floors, futtocks, planking and cant frames were partially exposed by gentle hand fanning of
bottom sediments. However, hand fanning proved increasingly ineffective as excavation
expanded and overburden slumped back into exposed portions of the wreck. Consequently, UA
divers incorporated the use of two water-induction dredges. Dredging enabled staff members to
rapidly remove sediment without disrupting existing site stratigraphy, dislocating artifacts, and
losing significant archaeological data. Each dredge operated from a high-pressure, low-volume
pump that supplied water to a circle-jet venturi head. Flexible suction hoses connected to the
circle-jet ran underwater to areas within the site that were being excavated. Outflow hoses
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carried dredge spoil comprised of sediment, shell, gravel, and small artifacts offsite, where it was
discharged into heavy-duty mesh bags. Upon completion of excavation, the full mesh bag was
removed and replaced. At the surface, the contents of each dredge spoil bag were emptied and
sorted by staff working topside.

Although a number of small artifacts escaped detection and were subsequently recovered in
dredge spoil, great care was taken to identify and record as many objects in situ as possible.
Imbedded artifacts were carefully uncovered by gently hand fanning away sediment into the
dredge. Once free of its matrix, each specimen’s provenience was determined by taking at least
one offset measurement (a distance measurement located at a relative right angle to a specific
point along the baseline) from the centerline baseline to one or more points on the artifact.
Acrtifacts were then sketched and photographed in situ, carefully removed, and transported to the
surface where they were documented a second time. All specimens were then assigned
provenience information, placed in water-filled plastic containers, and temporarily stored until
they could be transported to NHC’s archaeological conservation facility in Washington, D.C.

As excavation progressed, project archaeologists noted that the majority of the Phinney
Site’s centerline and starboard hull was buried under a tremendous layer of intrusive sediment
and debris. Dredging in the vessel’s bow, for example, revealed a consistent deposit of intrusive
material from the surface of the riverbed to the base of the keel. Consequently, little effort was
given to maintaining strict vertical control. However, unique stratigraphic features within the hull
(i.e., the sediment within the vessel’s mainmast step mortise), when encountered, were
documented and excavated separately.

A 1-meter square excavation grid was established over a portion of the vessel’s starboard
hull, forward of the vessel’s mainmast step and immediately adjacent to the keelson. The
physical superstructure of the excavation grid was comprised of 1-inch diameter polyvinyl
chloride (PVC) pipe graduated in 1-centimeter intervals. Prior to the commencement of test
excavations, the grid was superimposed over the wreck and anchored by four stainless steel rods.
Its placement was dictated by two primary factors: 1) a relatively level bottom environment,
which significantly reduced the amount of peripheral sediment slumping back into the excavated
area; and 2) the need to accurately record frame dimensions and spacing, as well as the vessel’s
garboard strake. The grid framework was positioned horizontally to run parallel with the keelson,
and was leveled vertically in relation to the site’s zero datum. The zero datum enabled NHC
researchers to extrapolate a depth of deposition for features and artifacts encountered during
excavation. Artifacts and elements of the ship’s architecture encountered during the test
excavation were mapped in direct relation to the PVC grid. This information was sketched on a
Mylar sheet taped to a plastic slate and later transcribed to paper forms, drafted to scale, and
incorporated into the preexisting site plan.
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During the 2000 field campaign, UA members recorded exposed hull elements by taking a
series of offset measurements from the primary baseline to specific timbers and other
architectural attributes. In addition to the baseline technique, divers examined, measured, and
recorded individual hull components and mapped their positions relative to one another. A plumb
bob was used in conjunction with folding rules or reel tapes to ensure accurate horizontal offset
measurements. Attributes of individual timbers, including molded and sided dimensions,
spacing, tool marks, fastener patterns, and methods of joinery were photographed, noted, and
recorded in situ. Composite hull components, such as the mainmast step and stem and sternpost
assemblies, were completely uncovered and documented in both plan and profile views. As with
all other structural data recovered during the project, offset information pertaining to the hull was
later drafted to scale and added to the plan of the shipwreck. Numerous wood samples were
recovered from a variety of timbers for species identification.

Photography and video were employed to record on-site finds and activities, as well as work
conducted topside. The largest photographic project consisted of a series of still photographs and
video segments that were taken along the vessel’s centerline, from the sternpost to the bow of the
wreck. A number of different underwater cameras with wide-angle lenses were used in
conjunction with various slide, print, and digital films. Photographic techniques and materials
varied according to specific site conditions and project priorities. Artificial light (created by
strobes) enhanced the definition and contrast of photographic subjects that were often partially
obscured in the dark and murky water of the Penobscot River. Digital photography was
particularly valuable, as it enabled NHC staff to quickly assess underwater images and ensure that
important archaeological information was not lost due to incorrect camera settings or other errors.
Likewise, most film was developed locally to ensure that all information was recorded
successfully.

Post-Disturbance Survey—Phinney Site

The 2001 post-disturbance survey at the Phinney Site was intended to: 1) document any
visible impacts to the shipwreck since the conclusion of the 2000 field season; and 2) relocate and
expose the vessel’s primary site datums and correlate them to a United States Geological Survey
(USGS) benchmark. Once the location of the Phinney Site was reacquired, NHC archaeologists
examined the level of degradation of exposed portions of the vessel’s hull, established a new
baseline tape along the centerline of the shipwreck, and checked the status of a “NO GROUND
DISTURBANCE” sign that was placed on the site at the conclusion of the 1999 field season. To
document the site’s visible state of preservation, video footage was taken along the entire length
of the vessel’s centerline and in areas where the hull and other archaeological features were
exposed above the riverbed. UA staff relocated and exposed the wreck’s two primary site datums
located at each end of the vessel’s centerline. Once these points were positively identified and
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marked with buoys, Dr. Arthur Spiess and Mr. Leon Cranmer of the Maine Historic Preservation
Commission (MHPC) used a Nikon Top Gun® D-50 Total Station and Trimble Geo-Explorer® 3
Differential Global Positioning System (DGPS) to help NHC staff plot the wreck’s precise
location on a USGS topographic map.

Reconnaissance Site Investigation—Shoreline Site

In September 2000, NHC archaeologists reconnoitered and sketched a deposit of widely
dispersed cannon and shot (ME 027-012) beneath the Bangor Landing-Waterfront Dock
Complex. During the 2001 field season, UA members returned to the site to accurately determine
the extent, composition, and integrity of the scatter. The site was surveyed by a combination of
techniques using multiple baselines, baseline offsets, and trilateration. Archaeologists mapped
exposed artifacts and archaeological features by offsetting. This was initially accomplished with
an 81-meter baseline (Baseline 1) tape stretched between two arbitrary datum points. As the
overall size of the site increased, however, two additional datums and another baseline (Baseline
2) were established 8.3 meters east of Baseline 1. The new baseline measured 65 meters in
length. Both baselines were oriented parallel with the course of the river (north to south), and
encompassed an area of approximately 672 square meters.

In order to plot the relative positions of each artifact and feature at the site, an offset was
taken in conjunction with at least two trilateration measurements—all from the same baseline.
The intersection of the triangulation lines was kept between 60 and 120 (typically 45) degrees to
avoid acute or obtuse angles. This survey method was most effective when an artifact or
archaeological feature was located within visual range of the baseline (typically a distance of one
meter or less). Offsets were measured from the baseline to two points on each feature or artifact.
Trilateration, a surveying method that incorporates the use of triangulation and geometric data,
was used in conjunction with offsetting to further refine the relative position(s) of archaeological
occurrences. The provenience of a specific artifact or feature was pinpointed by measuring the
distance from two points along the baseline (one on either side of a corresponding offset origin)
to one or more points on the plotted specimen.

Plans were made to incorporate the use of 1 meter-square PVC recording grids to map
artifacts and other cultural material far removed from the main site. However, due to the
relatively close proximity of all archaeological components to the baselines, mapping grids were
deemed unnecessary. Divers relayed most measurements via wireless communications to UA
staff working topside. These data were then entered into AutoCAD® 2000, a computer-assisted
drafting and illustration program that allowed NHC archaeologists to compose, view, assess, and
adjust a preliminary map of the site as fieldwork progressed. Additionally, measurement data and
accompanying sketch maps were recorded on waterproof Mylar sheets taped to plastic drawing
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slates. These hand-written notes were later used in conjunction with the AutoCAD data to draft
an accurate, detailed scale plan of the overall site. MHPC personnel and NHC staff geo-
referenced the site’s location to a USGS benchmark using the same equipment and methods
employed during the post-disturbance survey of the Phinney Site.

In order to provide complete coverage over the portion of riverbed that comprises the site,
UA initiated a systematic survey in the area between and immediately surrounding both baselines.
During the first phase of the survey, divers swam the area between both baselines along sixteen
transects spaced at 5-meter intervals. All transects were arranged perpendicularly to the
baselines. As an object was encountered, its approximate provenience was obtained by
measuring perpendiculars from the nearest transect and from one or both baselines. The relative
positions of significant artifacts and features were further refined by triangulation. Non-
archaeological material (i.e. modern refuse, logs) was typically noted and briefly described, but
not plotted. Upon completing the first phase of the site survey, divers established additional
transects to the east and west of the baselines. These transects, also spaced perpendicularly to
both baselines at 5-meter intervals, were surveyed for a distance of 10 to 20 meters.
Archaeological material encountered during the second phase of the survey was plotted in the
manner outlined above.

Still photographs and video recordings taken at various phases in the mapping and recording
regime allowed NHC archaeologists to document the Shoreline Site’s visible state of
preservation. It also enabled UA to plan and enact future site investigation, protection, and
monitoring, and established a visual medium for disseminating the project’s results to a wide
audience. Finally, information derived from site photography and videography provided critical
details to the final draft of the site plan. All photographs and video recordings were serialized by
the project photographer, saved in both digital and standard film formats, and incorporated into
the overall site record.

Limited excavation with water-induction dredges was conducted to remove sediment from
around cannon so that they could be inspected and recorded in detail. In some instances, small
test units (typically 1 meter square) were excavated in locations when high probability for buried
hull fabric or other cultural deposits existed. Site overburden and loose sediments were
minimally displaced to prevent disturbing overall site provenience, accelerating preexisting
erosion and/or corrosive processes, and potentially damaging fragile artifacts. Artifact recovery
was limited to diagnostic specimens that indicated the site’s temporal or cultural association, and
exposed objects that were considered “at risk” from detrimental human or natural impacts.
Collected artifacts were recorded and photographed in situ prior to recovery. Once free of its
matrix, each artifact was carefully removed and transported to the surface where the project
conservator numbered, photographed, and described it a second time. All recovered artifacts
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were stored in watertight plastic containers containing river water until they could be moved to
NHC’s conservation laboratory for preservation and analysis. The two large cannon on the site
were documented in situ. A small iron swivel-gun discovered by Brent Phinney in 1999 was
documented in situ and then raised for study and conservation (Figure 7).

Preliminary Site Inspection—Proposed Warren Site

In 1994, Peter Bell, a SCUBA diving instructor from Winterport, Maine, approached faculty
and students from the University of Maine and informed them about the location of shipwreck
remains thought to represent the Continental Navy frigate Warren. The site is located near Oak
Point and consists of two sections of extant wooden hull structure, numerous disarticulated ship
timbers, and small, isolated concentrations of ceramic and glass artifact fragments. Most of the
extant hull structure is located in the intertidal zone and is exposed during extreme low tide. The
remainder of the site is a roughly linear scatter that extends from the intertidal zone into deeper
water. Part of the wreck reportedly lies in the main river channel at a depth exceeding 40 feet
(Riess 1999: 83-6).

Researchers from the University of Maine returned to the site in 1995 to determine its size,
integrity, and identity. In situ inspection and documentation of the wreck’s hull components and
visible artifact assemblage enabled the research team to draft a preliminary site plan and suggest
its temporal and cultural association. Based upon his analysis of the dimensions and construction
attributes exhibited by various timbers at the site, Dr. Warren Riess of the University of Maine
concluded that the extant hull components were sections of a ship’s upper works that could have
originated from the Warren (Riess 1999: 86).

UA first examined the shipwreck on two separate occasions during the 2000 field season, but
were unable to conduct more than a cursory inspection due to time and tide constraints. During
the 2001 investigations, NHC archaeologists conducted a brief site inspection during high tide,
when all of the site’s various hull and artifact components were completely submerged. Video
footage was taken of extant hull sections and scantling measurements were generated for exposed
futtocks and exterior planking. Additionally, UA staff examined visible fastener patterns on the
extant hull sections and a few disarticulated framing components. During the site examination,
another resident of Winterport approached staff archaeologists and informed them that the wreck
was probably that of a late nineteenth-century schooner. According to the informant, a previous
owner of the land immediately adjacent to the wreck site witnessed the schooner’s loss during a
severe gale in the 1880’s or 1890’s.

Although UA was able to assess the integrity of visible portions of the site, time constraints
prevented staff archaeologists from conducting more intensive site-investigative methods such as
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Figure 7. The cast iron swivel gun (PB2-022) being
recovered from the Shoreline Site. Photograph by
Barbara Voulgaris.




excavation, mapping, and artifact recovery. However, data obtained during the 2001 preliminary
inspection will enable UA to effectively plan future archaeological investigations that may
confirm or refute the site’s association with the Penobscot Expedition.
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VI. RECONNAISSANCE SITE INVESTIGATION RESULTS:
PHINNEY SITE

Ship’s Architecture

Undoubtedly the largest and most interesting artifact uncovered during two seasons of
excavation and recording at the Phinney Site is the vessel’s hull, which was found to be
remarkably well preserved. Documented hull members include the stem assembly, framing
components, hull and ceiling planking, and various longitudinal support timbers, including the
keel and keelson (Figure 8). A complete listing of the Phinney Site’s principal timber scantlings
is provided in Appendix B. An articulated section of starboard frames and planks that broke
away from the rest of the hull and collapsed to the riverbed are located immediately adjacent to
the wreck’s centerline (Figure 9). This portion of the vessel’s hull is extant from the bow cant
frames to an area approximately in line with the beginning of the stern deadwood. It appears to
have collapsed in the years following the vessel’s loss and is not the result of the initial wrecking
event.

The wreck’s port side is believed to be largely intact, but was too deeply buried by riverbed
sediments to be documented during the 1999 and 2000 field seasons. As a result, the extent of
preservation for this section of the vessel is presently unknown. Portions of the centerline
structure exposed at the bow and stern provide some hints about how the hull came to rest on the
river bottom. Measurements taken at three separate points along the keel in the vessel’s bow
revealed that it lists to port an average of 60 degrees. In the stern, the list—at 25 degrees—is
considerably less. Where exposed, the list of both bow and stern deadwood is oriented
approximately with that of the section of keel directly beneath it. The keelson has become
partially dislodged from the rest of the centerline structure and exhibits a port list of 48 degrees in
the bow and 33 degrees in the stern. It also exhibits a slight horizontal warp or bend that
originates at a point just abaft the mainmast step. The bend continues aft for the remainder of the
keelson’s length and gradually curves away from the wreck’s true centerline. The reason for the
bend is unclear; however, the minimal degree of warp exhibited by the keelson and the notable
lack of damage from violent action (i.e., an explosion) elsewhere in the hull suggests that gradual
natural or man-made processes (such as ice movement or land filling) distorted it over a
prolonged period of time.

Keel
Due to the limited nature of subsurface investigations at the Phinney Site during both the

1999 and 2000 field seasons, most of the vessel’s keel was not exposed and documented.
However, a few of its more general construction attributes were revealed during excavation of
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Figure 9. Close-up of starboard frames in Grid T-1,
showing point of hull fracture near the wreck' s centerline.
Note eight-sided wooden treenail and small iron shot
associated with Frame 71. Photograph by David Whall.




Grid T-1 and the wreck’s stem and stern assemblies. The keel has a maximum preserved length
of 24.1 meters, a maximum molded height of 38 centimeters, and is 40 centimeters sided. No
scarphs were visible on any of the exposed portions of the keel although it is very likely that one
or more exist. At its extreme aft end, the keel was exposed for a distance of 2.8 meters; along this
length it is slightly rockered (intentionally molded to a lesser dimension than that amidships) and
narrows to a molded height of 25 centimeters at the approximate location of the sternpost.

The starboard garboard rabbet is let into the after portion of the keel 2.33 meters forward of
the vessel’s stern end. It is located 10 centimeters below the top of the keel and continues
forward 47 centimeters before disappearing into bottom sediment. The approximate location of
the vessel’s sternpost assembly is indicated by a large oval depression located immediately
forward of the keel’s aft terminus. The depression is 20 centimeters long, 10 centimeters wide,
and 9 centimeters deep. Based on its size and position, it appears to represent the remains of the
mortise that accommodated the tenoned heel of the vessel’s sternpost. This theory is further
reinforced by the presence of an empty 3-centimeter diameter athwartships fastener hole that
penetrates the keel immediately beneath the depression. The hole most likely held an iron
through-pin or treenail that secured the sternpost’s mortise-and-tenon arrangement. A single
wood sample recovered from the stern end of the keel during the 2000 field season was identified
as a member of the white oak group (Quercus sp.).

Stem

The Phinney Site’s stem is an assemblage of timbers that serves as the point of attachment for
the two forward sides of the vessel. The remains of the stem were found disarticulated from the
rest of the hull, lying on its port side slightly forward and to starboard of the vessel’s keelson and
bow rising wood (Figure 10). The size and fragmentary condition of the stem assembly
precluded any examination of its buried port side; however, a number of detailed measurements
were obtained for the side that was exposed. At least three separate elements of the stem are
preserved: these include the lowermost portions of the stempost, gripe, and cutwater. In profile,
the Phinney Site’s stem assembly bears a strong resemblance to that of Betsey, a British-built
collier brig used as a Royal Navy transport and scuttled during the siege of Yorktown in 1781
(Morris 1991: 97). Similar architectural attributes are also evident in the bow of Eagle, a 20-gun
American brig built during the final year of the War of 1812 (Steffy 1994: 178-183).

Reconstructed to its approximate original position, the stem would have butted against the
chamfered forward edge of the bow rising wood and risen sharply away from the bottom of the
vessel (Figure 11). However, the manner in which it was joined to the keel remains unclear.
Presumably, if the vessel were built according to mid-eighteenth century standards of British (or
British influenced) ship construction, its stem assembly would have been fayed to the forward
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Figure 10. Plan view of Phinney Site stem assembly in situ.
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Figure 11. Reconstruction of Phinney Site stem assembly,
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face of the keel in a joint generally referred to as the “boxing” (Goodwin 1987: 9-10 and Steffy
1994: 268, 292). The type of boxing joint employed on a particular vessel ranged from a plain
flat scarph in the vertical plane to a more complex and intricate “slotted” form in which the fore
end of the keel was fashioned with a horizontal mortise to accommodate a tenon at the heel of the
stempost. The latter technique was frequently employed on smaller vessels where its somewhat
weaker construction was of less consequence to the overall structural integrity of the hull
(Goodwin 1987: 9-10).

The stempost is the largest surviving stem component and comprises the highest preserved
portion of the vessel’s structure. It is constructed of two separate timbers that were once fayed
together with a horizontal flat scarph. The lower segment of the post has a maximum preserved
straight-line length of 2.49 meters, and molded and sided dimensions of 43 centimeters and 17
centimeters, respectively. It is badly eroded at its extreme upper end, obscuring all but the most
general details of how it was connected to the upper stempost segment. A small portion of the
lower stempost’s upper section survives at the point where it was scarphed to the upper post,
indicating that the lower post was originally hewn to an approximate straight-line length of 2.89
meters.

The upper segment of the stempost has a straight-line preserved length of 1.21 meters, a
maximum molded height of 39.5 centimeters, and a maximum sided dimension of 17 centimeters.
At its forward upper extremity, it is chamfered diagonally along its molded surface, possibly to
form part of a step for additional stem timbers or the knee of the head. Although heavily eroded
and partially disarticulated, the remains of both stempost timbers are still attached to one another
at the location of the scarph. The scarph is through-fastened with three iron drift pins, each 2
centimeters in diameter, 40 centimeters long, and arranged linearly along the approximate
centerline of the upper post. Analysis of a wood sample removed from the upper stempost during
the 2000 investigations revealed that it was fashioned from a member of the red oak (Quercus
rubra) group.

The starboard rabbet is let into the lower stempost 2 centimeters below its upper-sided
surface. The rabbet runs the entire preserved length of the lower post and still retains the hood
end of the starboard garboard in its original position. Curiously, no rope fibers, resinous material,
or other evidence of caulking are evident along the bearding line formed by the rabbet and the
hood end of the garboard strake. There is also a notable lack of repair-related items such as lead
or copper seam patches, suggesting that the vessel had not yet developed the slow leaks typical of
an older hull.

A portion of an iron strap originates near the lowermost preserved extremity of the stempost
and extends laterally across the timber 13.5 centimeters before disappearing into the riverbed. It
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is 6 centimeters wide and secured to the lower stempost with two iron bolts 3 centimeters in
diameter. The size, position, and orientation of the band suggest that it might be part of a U-
shaped clamp called a horseshoe. Horseshoes were installed diagonally across the seam of a
vessel’s stem and gripe to secure and strengthen the join between both timbers. The only other
fasteners observed on the lower stempost are a pair of 3-centimeter diameter iron bolts. These
protrude from the after face of the post and are believed to have fastened it to a “false stem” or
apron.!

The Phinney Site’s gripe, or forefoot, is fayed to the forward face of the stempost and forms
the second largest component of the stem assembly. During the vessel’s sailing career, it would
have served as a point of connection between the forward end of the keel and the lower end of the
knee of the head (Steffy 1994: 272). During the 2000 field season approximately two-thirds of
the gripe was revealed. Unfortunately, the lowest portion of the timber was too deeply buried in
bottom sediments to be adequately exposed and documented. Consequently, NHC archaeologists
were unable to determine the manner in which it was connected to the keel. From its eroded
upper end to the point where it is obscured by the riverbed, the gripe has a preserved straight-line
length of 2.0 meters. It has a maximum molded height of 24 centimeters and a sided thickness of
17 centimeters. No fasteners were observed along its exposed portions during the 2000
investigations.

A small, thin timber attached to the forward face of the gripe appears to be the Phinney Site’s
cutwater. It would have functioned as the nosing that parted the water while the vessel was
underway. Like the gripe, it was partially obscured by bottom sediment and could not be exposed
and recorded in its entirety during the 2000 field season. From the point where it disappears into
the riverbed, the cutwater extends for a straight-line length of 87 centimeters before terminating
in a tapered end 75 centimeters below the eroded end of the gripe. The cutwater exhibits
maximum molded and sided dimensions of 8 centimeters and 17 centimeters, respectively. It
appears to have been intentionally tapered in sided dimension to facilitate water flow over the
hull.

Rising Wood (Deadwood)

Two sections of rising wood were observed at the extreme fore and after ends of the vessel.
Also referred to as central or keel deadwood, each section of rising wood is fayed to the top of the
keel and notched on its upper-sided surface to accommodate one or more floor timbers. In
addition to securing the keel and floors to one other, rising wood also would have provided the
proper rising to framing components in the bow and stern (Steffy 1994: 278).

1 A vessel’s apron served primarily to reinforce the scarph of the stem components and facilitate the
fastening of hull planks to the bow.
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The rising wood in the bow is remarkably well preserved, but partially obscured by the
forward section of the vessel’s keelson. The exposed portion is 2.16 meters long, has a molded
height of 12 centimeters, and a sided dimension of 26 centimeters. Two notches roughly equal in
size indicate the locations for two floor timbers. The example closest to the stem is 29
centimeters wide, 5 centimeters deep, and still accommodates the charred remains of a partial
floor with a sided dimension of 26 centimeters. The other notch is 21.5 centimeters wide and 6
centimeters deep. No fasteners were observed along the exposed portion of the bow deadwood.

The stern deadwood begins just forward of the aftermost preserved extremity of the keelson,
and continues aft for a length of 5.26 meters (Figure 12). At its forward terminus, the timber
exhibits a sided dimension of 40 centimeters that drastically narrows to 8.5 centimeters at its
eroded stern end. In plan view it resembles a thin, elongated wedge with its point oriented
slightly to port of the vessel’s centerline. For the first 73 centimeters of its length, the stern
deadwood has a molded height of 44 centimeters. From this point onwards, the molded
dimension is 30 centimeters.

Three notches, each of which varies significantly in width and depth, indicate the locations
where at least three floors were attached to the stern rising wood. The aftermost example is 40
centimeters wide and 5 centimeters deep. The second notch is located 21centimeters forward of
the first; it has a width of 63 centimeters, depth of 4 centimeters, and terminates at the beginning
of the third notch. The third notch is narrower than the others (22 centimeters wide), but
appreciably deeper (23 centimeters at its forward terminus). It retains a partial floor timber 17.5
centimeters sided and 22 centimeters molded. A pair of iron drift pins 2 centimeters in diameter
protrude from the top of the floor, and fasten it to the rising wood. Similarly sized iron bolts are
centrally located in the base of each of the other two notches and are uniformly spaced 10
centimeters apart.

A series of nine iron drift pins begins 32 centimeters abaft the last stern deadwood notch
and continues aft for the remainder of the timber. All nine drift pins measure 2 centimeters in
diameter and are spaced between 25 and 30 centimeters apart along the approximate centerline of
the deadwood. The purpose of these fasteners remains unclear; however, their arrangement and
frequency suggests that they may have been used to fasten additional deadwood or a stern knee to
the rising wood. Conversely, they may have bolted a series of gradually narrowing and rising
floors or half-floors to the vessel’s centerline. Eight 3-centimeter diameter treenails are arranged
transversely across the rising wood in two rows, slightly abaft the hood end of the vessel’s
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starboard garboard. These fasteners are flush-mounted, do not exhibit evidence of being wedged,
and were likely used to fasten stealers between the garboard and the sternpost.?

Framing

Ship frames observed during the 1999 and 2000 investigations include floor timbers, first
futtocks, second futtocks, and the remains of at least one third futtock and one half-frame.
Although limited excavation made it impossible to determine the precise number and manner of
construction of framing components within the Phinney Site’s hull, preliminary examination of
exposed elements revealed general information about their design and assembly. Overall, the site
exhibits a framing pattern similar to the first of three eighteenth-century “middle style double
frame types” outlined in a synthesized theory of framing evolution developed by Morris, et al.
(1995: 125-133, see Figure 2.4). According to this theory, each frame in the flat run of the hull
consists of a floor paired with an associated first futtock. Attached to these timbers is a series of
subsequent rising futtocks fayed end to end. The earliest form(s) of “middle style” double
frames are characterized by closely oriented frame components, increased space between frame
sets, placement of first futtock heels close to the vessel’s centerline, and an increase in the molded
dimension of each frame component relative to its sided dimension (Morris, et al. 1995: 126-
127).

With the exception of two floors, all of the wreck’s exposed framing components are located
on the starboard side, from the stem to a point just abaft the keelson’s aft terminus. From the first
square frame (F18) aft to the approximate midship section of the wreck, the frames appear to
follow a consistent pattern of alternating floors and futtocks. Along the forward one-third of the
collapsed starboard side, where frames were exposed in their entirety, each first futtock is
positioned aft of its associated floor. Whether this pattern continues for the entire length of the
vessel remains uncertain. Presumably, if the vessel’s shipwrights followed standard eighteenth-
century shipbuilding convention, frame placement would have reversed at the main or midship
frame (the broadest frame in the hull) so that from midships to the stern, each first futtock was
positioned forward of each floor (Morris 1991: 60; Morris, et al. 1995: 128-129 and Smith 1990:
114).

Twenty-four floors were exposed at the Phinney Site, nearly all of which are eroded along
both their molded and sided surfaces. Average molded height for the assemblage is 20
centimeters, while the average sided thickness is 24 centimeters. They have an average center-to-
center spacing of 56 centimeters. The starboard arms of all floors are broken off at or near the

2 Stealers are short planks inserted between two strakes of hull planking so that the regular strakes do not
have to be fashioned too wide. They are commonly used to fill out the bottom and side strakes at the bow
and stern ends of a vessel.
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base. The port arms of nearly all the floors are partially or completely buried by riverbed
sediment. Consequently, the length of each of the vessel’s exposed floors could not be
determined. The longest single starboard arm exposed in its entirety is 1.92 meters. Contrary to
what was a largely accepted eighteenth-century shipbuilding practice, none of the wreck’s
exposed floors are scored (notched) at their centerline for installation upon the keel or rising
wood (Goodwin 1987: 14-18). Two triangular limber holes—apertures cut into the bottom
surface of a frame to allow bilge water to flow to the pump well—were noted on each of two
floors exposed during excavation of Grid T-1.

Based on the variety and position of fastener holes observed in the upper sided surfaces of
each exposed framing component, a largely linear arrangement of numerous treenails and
intermittent iron spikes was probably used to affix ceiling planking to the floors. Currently, the
exact type, number, and pattern of fasteners used to assemble all of the vessel’s exterior planks
and floors together remains uncertain. However, portions of hull planking exposed during the
1999 and 2000 field seasons contained the remnants of treenails only, suggesting their exclusive
use throughout the vessel.

The remainder of the vessel’s exposed square frames consists of 20 first futtocks, four second
futtocks, one third futtock, one half-frame, and 18 partially exposed frame segments that remain
unidentified, but are likely second and third futtocks. Without exception, all futtocks and the
half-frame were fastened to the vessel’s hull planking with treenails, and to the ceiling with a
linear arrangement of treenails and intermittent iron spikes. The dimensions of timbers in the first
futtock assemblage are nearly identical to those of the vessel’s floors, averaging 20 centimeters
molded and 21 centimeters sided. Similarly, average center-to-center spacing for first futtocks
(55 centimeters) is nearly equal to that for floors. Taken together, the uniform size and spacing of
the frame components suggests that the vessel was well built, perhaps according to specific
standards of ship construction.

Although located immediately adjacent to the wreck’s centerline timbers, the collapsed
starboard section has become dislodged and is no longer articulated with the remaining hull
structure. Consequently, it is unclear whether any of the wreck’s first futtocks originally butted
against the keel, keelson, or rising wood. At least seven first futtocks exhibit beveled heels,
suggesting that these timbers may have been offset from the centerline and connected to
corresponding futtocks on the vessel’s port side by cross chocks (Goodwin 1987: 16).3
Conversely, small wedge-shaped chocks called top fillets may have been affixed to the heel of
each first futtock to facilitate the installation of the vessel’s bilge ceiling. Top fillets were used

® Cross chocks were installed transversely across the keel and essentially “tied” the heels of both first
futtocks together. They were developed to prevent entry of bilge water into the spaces between a vessel’s
floors, and were used extensively in British shipbuilding from circa. 1710 until the first decade of the
nineteenth century.
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with some regularity in the construction of medium to large flat-floored eighteenth-century
vessels (Krivor 1998: 127). Examples of these timbers are present in the hull remains of both
Betsey and the Chub Heads Cut Wreck, an unidentified British-built merchantman wrecked in
Bermuda (Krivor 1998: 19 and Morris 1991: 62). El Nuevo Constante, a British-built Spanish
merchantman wrecked off the coast of Louisiana in 1766, also exhibits fillet pieces (Pearson and
Hoffman 1995: 124). A wood sample taken from a first futtock (F66) near the stern of the wreck
was identified as a member of the white oak group.

Four frames positively identified as second futtocks were exposed near the bow. None of
these timbers is preserved in its entirety, and all have been heavily degraded along their molded
and sided surfaces. Based on measurements taken from the best-preserved portions of each
timber, the exposed assemblage of second futtocks has average molded and sided dimensions of
20 centimeters and 19 centimeters, respectively. Center-to-center spacing for this group of
timbers averages 50 centimeters. The heels of two of the second futtocks (F27A and F29) are
well preserved and appear to have been cut flat to butt against the wronghead (the head, or
extremity) of each floor directly beneath them. According to Morris, et al. (1995: 8-9), the
method of edge-joining a vessel’s framing components with plain butt joints is a common
attribute of mid-to-late eighteenth-century ship construction, and has been observed on a number
of period shipwreck sites, including: the Rose Hill Wreck; Otter Creek Wreck; Reader’s Point
Sloop; Chub Heads Cut Wreck; and Deadman’s Island Wreck (Cook and Rubenstein 1995: 103-
104; Jackson 1992; Krivor 1998: 17-19; Smith 1990: 114 and Wilde-Ramsing, et al. 1992).
Where exposed, second futtocks are butted against the forward face of adjacent first futtocks, but
do not appear to have been joined to them with transverse fasteners.

The wreck’s only positively identified third futtock is positioned slightly abaft F29. It has a
sided thickness of 20 centimeters and a preserved length of 90 centimeters. Its molded height is
unknown, as is its exact position relative to adjacent framing components. A timber (F69)
tentatively identified as a half-frame is located at the aftermost exposed extremity of the collapsed
starboard side. It has a preserved overall length of approximately 2 meters, exhibits respective
molded and sided dimensions of 17 and 26 centimeters, and narrows in sided thickness from its
beveled heel to its head. A notch cut into the starboard molded face of the stern rising wood is in
direct line with the half-frame, and appears to have once accommodated its heel. The wreck’s
remaining square frames are likely second and third futtocks, although the precise identity and
arrangement of these timbers is uncertain. Center-to-center spacing for the unidentified frames
ranges between 20 and 90 centimeters, and averages 55 centimeters.
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Cant Frames

The Phinney Site’s bow is formed from an assemblage of radial cant frames, 16 of which
were exposed and documented during investigation of the wreck’s collapsed starboard side
(Figure 13). As their name implies, cant frames are essentially a series of half-frames that are
installed against the sides of a vessel’s deadwood and arranged at gradually decreasing angles in
the run forward or aft. Adopted by British shipwrights after 1715, cants were used to simplify the
complex and difficult task of constructing the bow of full-bodied vessels. The construction
technique was widely accepted and adapted by colonial shipbuilders over the course of the
eighteenth century. By the 1770’s, shipwrights modeled most cant frame arrangements on a
“radial pattern” developed from earlier forms. Variations of the radial pattern were incorporated
in vessels ranging from coastal trading sloops to large frigate-built warships and have been
documented on a number of mid-to-late eighteenth century shipwrecks (Cook and Rubenstein
1995: 108; Goodwin 1987: 23; Morris 1991: 62-64; Morris, et al. 1995: 127-128; Steffy 1994:
178-180, 268 and Tidewater Atlantic Research [hereafter referred to as TAR]: 1996a and 1996b).

The Phinney Site’s cant frame assemblage consists of a series of alternating half-frames and
wedge-shaped filler frames. With the exception of the first three members (F1-F3), the entire
assemblage is extant within the collapsed starboard section of the hull. The heels of the half-
frames would have originally abutted the bow deadwood and apron, while those of the filler
frames did not. The entire assemblage (both half-frames and filler frames) has an average molded
height of 20 centimeters, and a sided thickness of 19 centimeters. Forward of F10, the sided
dimension of each half-frame’s heel is hewn to a point to facilitate its placement in the gradually
narrowing confines of the bow. All of the vessel’s fillers were constructed similarly to facilitate
their installation in the limited spaces between the angled half-floors. Average center-to-center
spacing along the preserved outboard extremity of the canted half-frames is 47 centimeters. At
their heels, average center-to-center spacing for these timbers narrows to 16 centimeters. The
longest preserved cant frame is 3.86 meters, the longest filler 1.54 meters. The cant frame
assemblage exhibits a fastener pattern similar to that observed throughout the remainder of the
wreck, indicating that a combination of wooden treenails and iron spikes were used to secure
ceiling and frames together. However, considerably more iron spike holes are present in the bow
frames than elsewhere, suggesting a greater need for these fasteners in areas where ceiling needed
to conform to the pronounced curvature of the vessel’s hull.

Keelson
The least deeply buried hull component at the Phinney Site is the keelson, which is

remarkably well preserved despite being exposed to a variety of detrimental natural and man-
made processes. It has a preserved length of 17.5 meters and consists of two components fayed
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together by a simple flat scarph set in the horizontal plane. The fore component begins 1.25
meters abaft the forward edge of the bow deadwood, approximately in line with the vessel’s
second square floor (F21). Its maximum molded and sided dimensions are 26 centimeters and 23
centimeters, respectively. It continues aft for a distance of 5.98 meters, where it is scarphed to
the other keelson segment. The scarph is 80 centimeters long, 30 centimeters wide, and through-
bolted with four iron pins, each 3.5 centimeters in diameter.

The after section of the keelson has a maximum molded height of 37 centimeters and
maximum sided dimension of 26 centimeters. From the scarph, it continues aft for an additional
11.52 meters and terminates in a flat eroded end just atop the forward edge of the stern
deadwood. Whether or not this point represents the original aft extremity of the keelson is
unclear. Wood samples cut from each keelson component during the 1999 and 2000 field seasons
have been identified as a species of white oak.

The keelson sits atop the vessel’s frames and is through-bolted to the keel with 3.5-
centimeter diameter iron drift pins at every other floor, locking the entire assembly together and
contributing to the overall strength of the hull. The uniformity of the keelson’s fastener pattern is
disrupted in only a few places: the bolts connecting the keelson scarph; two bolts immediately
adjacent to one another near the mainmast step; and two unusually long bolts protruding from an
area believed to be the location of what was once a “saddle” mast step assembly for the vessel’s
foremast. The presence of through-bolts at every other floor to lock the keelson, frames, and keel
together, is nearly identical to the fastener pattern present in the construction of EI Nuevo
Constante (Pearson and Hoffman 1995: 119). Goodwin (1987: 28) states that vessels constructed
during the latter half of the eighteenth century usually incorporated a fastening pattern established
by British shipwrights in which iron pins were bolted through the keel at every other floor. After
1800, this practice was rapidly superseded by the technique of through-bolting at every floor.
Curiously, none of the Phinney Site’s closest archaeological comparisons are fastened in this
manner. Both Betsey and Chub Heads Cut shipwreck are through-fastened at every floor, while
the Defence (a Massachusetts-built privateer scuttled during the Penobscot Expedition) is
through-bolted only at each of its nine irregularly spaced mold frames (Ford and Switzer 1982:
108; Krivor 1998: 20; Morris 1991: 66 and Switzer 1998: 187).

Mainmast Step

Located approximately 12.2 meters abaft the foremost preserved extremity of the keel is the
vessel’s mainmast step. The mast step assembly is positioned aft of amidships and would have
seated the tenoned heel of the mainmast. It consists of a simple mortise cut directly into the
keelson, two mast chocks, and what appears to be an angled buttress or crutch (Figure 14).
Similar mast step assemblies were discovered during the excavations of Defence, Betsey, the
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Reader’s Point Vessel, and an eighteenth-century shipwreck (Vessel 2) from the Fig Island
Channel Site near Savannah, Georgia (Cook 1997: 106; Morris 1991: 66-67, 106-107; Switzer
1998: 184-187 and TAR 1996a: 67). All of the aforementioned appear to be typical of small-to-
medium sized vessels constructed during the mid-eighteenth century. The mortise is rectangular,
has a length of 55 centimeters (including the space for the two chocks present in the forward edge
of the step), a width of 18.5 centimeters, and a maximum preserved depth of 13.5 centimeters. Its
depth is largely consistent and does not vary more than one-half of a centimeter between the fore
and after ends.

The two chocks (PB1-080) located in the forward end of the mortise were discovered lying
one atop the other (see sectional view, Figure 14). Both specimens were formed into rough,
rectangular blocks and inserted athwartships across the base of the mortise to lock the heel of the
mainmast into place. Prolonged exposure to the high-energy aquatic environment present at the
site severely degraded the upper surface of the topmost example. It has a preserved thickness of
5.6 centimeters, a maximum preserved width of 8.7 centimeters, and a length of 17.3 centimeters.
By contrast, the other chock has retained much of its original surface and appearance: it is 16.2
centimeters long, 9.2 centimeters wide, and 7.3 centimeters thick.

The crutch is located adjacent to the port after end of the mortise. It, along with a
corresponding crutch (no longer present) on the starboard side of the keelson, would have acted
as bracing timbers to prevent lateral movement of the mast step. From where it butts against the
keelson, the crutch extends away from the centerline for a length of 20 centimeters before
tapering down towards the upper-sided surface of a floor immediately beneath it (see sectional
view, Figure 14). Although the crutch and floor appear to have been fayed together, their precise
arrangement and manner of attachment was obscured by deep bottom sediment and remains an
open question. The crutch has a maximum molded height of 25 centimeters and a fore and aft
width of 28 centimeters. Because it was partially buried beneath a pile of concreted iron shot, its
overall transverse length could not be determined during the 2000 field investigations.

A shallow depression located in the base of the mast step mortise contained a concreted silver
coin oriented with its reverse side facing up. Conservation and analysis of the coin revealed that
it is a milled Spanish 2-Reales piece produced in 1708 during the reign of Philip V. A detailed
description of the coin is outlined in the Artifact Analysis section. The precise reason for the
coin’s presence in the mast step remains uncertain; however, the practice of placing one or more
“good luck” coins in the mainmast step of a sailing vessel during its construction is a nautical
tradition that can be traced historically and archaeologically to Roman times (Whyborn 2001).
While the possibility exists that the coin was placed as a blessing or protective talisman, it is
unlikely that it was used to symbolize the year the vessel was built—the radial cant frames, mast
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step assembly, and a variety of other diagnostic artifacts (to be discussed in the following chapter)
all indicate that the vessel was not constructed prior to 1740.

Hull Planking

The starboard garboard and sections of four runs of starboard hull—or exterior—planking
were exposed and documented during the 1999 and 2000 field seasons. Each documented
example is straight run planking that was attached to the vessel’s framing components with 4-
centimeter diameter treenails. Strake widths vary from 20 to 26 centimeters, but all recorded
examples are consistently 3.5 centimeters thick. As expected, the garboard is appreciably larger
than the other exterior planking. It has a width and thickness of 40 centimeters and 6 centimeters,
respectively; but narrows in width to 15 centimeters at its forward hood end. The garboard likely
diminishes at its stern hood end as well, but is too heavily eroded along its aft section to
determine its exact width. With the exception of a single 2-centimeter bolt at its after end, the
garboard appears to be fastened to the framing with 4-centimeter diameter treenails. A wood
sample cut from the furthest preserved outboard hull plank was identified as a member of the
white oak (Quercus sp.) group. By contrast, a sample removed from hull planking near the
vessel’s stern was identified as red oak (Quercus rubra). A sample recovered from the garboard
was also identified as red oak. No sacrificial planking or metal sheathing was observed on the
exterior surfaces of the exposed hull planks, but most of these surfaces were not visible for study.

Ceiling

Three strakes of ceiling—or interior—planking were partially uncovered along the collapsed
starboard side of the wreck during the 1999 investigations. All three planks are articulated with
one another, still appear to be fastened to the surrounding hull structure, and are located at the
approximate turn of the vessel’s bilge. The largest preserved section is 28 centimeters wide and
exposed for a length of 60 centimeters from one buried end to the other. Butted against its
inboard edge is a smaller strake with a width of 17 centimeters and an exposed length of 1.02
meters. The narrowest ceiling plank, located inboard of the other two examples, is 14 centimeters
wide, and exposed for a length of 88 centimeters from its forward eroded end to where it
disappears into riverbed sediments. The thickness of each strake of ceiling is unknown.

The only positive indication of how the ceiling was attached to the frames is represented by a
single 1-centimeter diameter square iron fastener hole located at the forward outboard edge of the
narrowest strake. However, based on the large number of treenail holes present in each of the
wreck’s exposed frames, ceiling planking was probably attached to framing elements with a
combination of intermittent iron spikes and treenails. A similar means of attaching ceiling to
frames was observed during excavation of the Chub Heads Cut vessel, Betsey, and the Terrence
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Bay Wreck, an unidentified fishing schooner lost near Halifax, Nova Scotia in the mid-eighteenth
century (Carter and Kenchington 1985: 15-17; Krivor 1998:21 and Morris 1991: 70). A wood
sample recovered from the best-preserved ceiling plank was identified as Quercus (oak) wood.
Unfortunately, the sample was too badly deteriorated to determine if it represented the red oak
group or white oak group.

Discussion

Excavation and analysis of the Phinney Site’s hull remains during the 1999 and 2000 field
seasons revealed that the vessel exhibits characteristics similar to those of previously investigated
mid-to-late eighteenth century shipwrecks. Although the exact rig and hull classification of the
vessel remains speculative, it appears to have been twin-masted. This hypothesis is based on both
the overall size of the wreck remains and the relative positions of the mainmast step and projected
location of the foremast step. Overall, the exposed remains appear to most closely approximate a
moderate-sized, American-built brig, brigantine, or schooner that was likely used as a small
auxiliary warship.

The possibility also exists that the Phinney Site once functioned as a privateer, although its
careful construction seems to indicate otherwise. American privateers constructed during the
colonial era were relatively small and simple to design, build, and maintain (Chapelle 1952: 91
and Goldenberg 1976: 114). A shipwright’s use of shortcuts in the design and assembly of a
purpose-built privateer ensured that the vessel put to sea quickly to compensate for its potential
loss. The privateer brig Defence is an excellent example of this type of vessel. Attributes of its
architecture, including irregularly spaced mold frames and fastener patterns, roughly hewn floors
and futtocks, and ill-fitting pump box and shot locker bulkheads, suggest frugality and haste in
the brig’s construction (Switzer 1998: 185-187).

By contrast, the Phinney Site’s hull exhibits clear evidence of deliberate craftsmanship and,
perhaps, considerable expense in its construction. The majority of the wreck’s framing
components appear to have been carefully fashioned and most retain relatively uniform molded
and sided dimensions. Consistency is also evident in the spacing of the vessel’s frames and the
largely linear—and equally spaced—arrangement of treenails along each framing component.
Distortion of the Phinney Site’s exposed structural components prohibited NHC archaeologists
from developing accurate hull lines, and extensive burial of the remainder of the site obscured the
wreck’s overall framing pattern. However, a few important details are apparent. For example, it
appears that the vessel’s builders incorporated the use of master frames and whole moulding
during the construction process. Additionally, the framing pattern, where exposed, strongly
suggests that the vessel was built according to British or British-influenced methods of hull
design and construction. Specific attributes of the framing arrangement indicate that it is a mid-

58



to-late eighteenth century transitional variant between single frame and true double frame
construction. Likewise, the wreck’s cant frame assembly exhibits characteristics consistent with
vessels built during the latter half of the 1700’s.

The hull remains indicate that the Phinney Site was once a bluff bowed, full-bodied, and
relatively large twin-masted vessel. In many respects, it could have resembled any one of a
number of American-built two-masted brigs and schooners purchased by the Royal Navy for
coastal patrol and revenue enforcement in the decade prior to the outbreak of the American
Revolution (Chapelle 1952: 90 and Gardiner 1996: 9-14). A small number of these vessels,
including Chaleur (1764), Sultana (1768), and Hallifax (1768), are depicted in surviving ships
draughts (Figure 15) and differ significantly from the small, sleek hull forms attributed to
Defence and other American-built privateers by the archaeological and historical record (Chapelle
1935: 33-43, 130-140; Chapelle 1952: 97-119; Gardiner 1996: 10, 13-14 and Switzer 1998: 185-
187).

Conclusions regarding the Phinney Site’s overall tonnage are speculative, given the limited
extent of excavation and hull recording conducted at the site. However, a rough approximation of
displacement can be obtained by applying a combination of the wreck’s known and estimated
dimensions in an official formula used to compute tonnage for British merchant vessels
constructed during the American Revolution. The formula utilizes two principal dimensions—the
vessel’s beam and length between perpendiculars. NHC archaeologists analyzed data derived
from the Phinney Site’s surviving hull to reconstruct the wreck’s stem assembly (see Figure 11)
and estimate both the vessel’s beam (7.7 meters) and length between perpendiculars (26.5
meters). These dimensions were converted from metric to standard units and applied in the
formula as follows:

Tonnage, burthen = (Length Between Perpendiculars — 3/5 Beam) x Beam x Beam/2
94

=[86.9 — 3/5 (25.3)] x 25.3 x (25.3/2)
94

= 244.2 tons

This figure is an approximation and should not be considered a true representation of the vessel’s
tonnage. Given the lack of exact measurements for beam and length between perpendiculars, the
tonnage estimate derived by the formula is, at best, a good median number for the Phinney Site’s
projected displacement range (between 200 and 300 tons, burthen). NHC archaeologists
developed a working estimate of the displacement range by comparing data from the 2000
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Schooner Chaleur, purchased 1764
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Figure 15. Three examples of American-built, twin-masted vessels
purchased by the British Royal Navy in the years immediately

prior to the American Revolution. Illustrations adapted from
Howard I. Chapelle, The History of American Sailing Ships, Bonanza
Books, New York (1935), pp. 35, 39, 42.




investigations with size and tonnage figures from a selection of eighteenth-century shipwrecks
and historical sources.

Wood samples taken from a variety of hull members indicate that the vessel was constructed
primarily of white and red oak that originated in what is now the United States. American white
oak (Quercus alba) is a strong, durable straight-grained hardwood that is well suited for
shipbuilding and was regularly used by shipwrights operating in colonial New England
(Goldenberg 1976: 15 and Steffy 1994: 258). By contrast, red oak was less desirable as a
shipbuilding wood because it lacks the strength, durability, and water resistance of white oak
(Goldenberg 1976: 15). That the shipwright chose red oak for the Phinney Site’s upper stempost,
starboard garboard, and hull planking may hint that the vessel was originally intended for use as a
merchantman, since naval craft were almost exclusively constructed of higher quality timber.

Conversely, red oak may have been used because it was cheaper and more readily available
to the vessel’s builders. Although not preferred as a shipbuilding wood, red oak was not unusual
in colonial ship construction during the latter half of the eighteenth century. For example, at least
three American-built shipwrecks dating to this period (the Devereaux Cove Wreck, Rose Hill
Wreck, and Vessel 20 from the Fig Island Channel Site near Savannah, Georgia) feature a variety
of hull components fashioned from red oak (Green 2002: 149-150; TAR 1996h: 55-56 and Wilde-
Ramsing, et al. 1992: 56). The schooner Chaleur was built entirely of red oak in the American
colonies in 1763 and purchased for use in the Royal Navy the following year. Interestingly, it
was sold out of the Navy five years later in rotten condition (Carter and Kenchington 1985: 17
and Chapelle 1935: 37-40).

Artifact Analysis

More than 350 artifacts were recovered from the Phinney Site during the 2000 field season.
These objects cover a wide variety of types and sizes, ranging from a delicate, beautifully
preserved silver coin, to one surviving half of a heavily charred wooden block with sheave.
Extremely large artifacts, including a disabled iron cannon and an iron cannon breech fragment,
were documented in situ and reburied at the close of the 2000 investigations. With few
exceptions, the wreck’s artifact assemblage was recovered within—or immediately adjacent to—
the surviving hull structure. Almost half of the entire artifact assemblage is comprised of ceramic
sherds, the majority of which are intrusive specimens deposited on the site in the years following
the vessel’s loss. Development and disturbance along Brewer’s waterfront during its heyday as a
lumber entrepét and shipbuilding center undoubtedly contributed to the deposition of nineteenth
and twentieth-century debris in portions of the Penobscot River immediately adjacent to the
Phinney Site. Over the course of the past 200 years, some of this material was introduced into the

61



wreck and combined with its Revolutionary War-era artifacts and cultural features. Because the
site’s cultural and temporal affiliation was not yet positively established at the beginning of the
2000 field season, all historic material encountered during excavation was collected. Once the
wreck was positively identified as a Revolutionary War-era vessel, artifact analysis focused
primarily on sorting and classifying eighteenth-century cultural material.

Fasteners

Fasteners of varying types were recovered from the Phinney Site during the 2000 field
season. These include five hand-wrought iron spikes and nails of various sizes, one wrought-iron
bolt, two copper-alloy tacks, one copper-alloy spike, and three wooden treenail fragments. With
the exception of two fragmentary iron nails and the iron bolt, all fasteners recovered during the
2000 investigations are largely intact. Each intact specimen was measured from the top of the
head to the base of the tip, while the overall preserved length was recorded for all fragmentary
examples. The shank was measured for its dimension at the base of the head. The maximum
width of each fastener head was also measured.

Two primary types of ship’s fasteners were in use during the Revolutionary War era: those
with round shanks (bolts) and those with square shanks (nails or spikes). Colonial shipwrights
generally subdivided the latter group according to size and function. However, the relatively
small size of the sample available for analysis necessitated that all but the smallest square-
shanked fasteners recovered from the Phinney Site be classified under the general category
“spikes” rather than differentiated according to their contemporary eighteenth century
nomenclature. The only exceptions are two small tacks described in the following paragraph.

By far the best-preserved fasteners in the assemblage are those made of copper-alloy metal
(Figure 16). The largest of these artifacts (PB1-022) was recovered during excavation of
sediment immediately to port of the wreck’s keelson. It has an overall length of 10.6 centimeters,
a maximum shank width of 8 millimeters, and a partially flattened head with a width of 1.4 x 1.2
centimeters. A brass tack (PB1-060) was recovered from the wreck in the same general location
as artifact PB1-022. It has an overall length of 1.7 centimeters and a maximum shank width of 1
millimeter; its dome-shaped head measures 1 centimeter in diameter. The second tack (PB1-098)
was recovered during excavation of Grid T-1 and is the smallest fastener in the assemblage.
Unlike PB1-060, it appears to have been manufactured from copper or bronze. It measures 1.5
centimeters in length and has a maximum shank width of 2 millimeters. The maximum diameter
of its flattened head is 6 millimeters.

Although copper-alloy spikes were not used in colonial shipbuilding with as much frequency
as those produced from iron, the presence of one on the wreck is not surprising. During the
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Figure 16. Copper fasteners recovered from the Phinney Site:
top; spike, left; utility tack, right; dome-headed furniture tack.
Photographs by James W. Hunter, III.




period 1650-1750, the British Royal Navy employed the use of copper and bronze spikes and
bolts in the construction of hull components beneath the waterline (Goodwin 1987: 60-62).
Additionally, copper and copper-alloy fasteners were used in interior portions of warships—such
as powder magazines and filling rooms—where reduction or prevention of sparks was a necessity
(Lavery 1987: 150). Both copper-alloy tacks may also have been employed in this manner,
although their relatively small size is more characteristic of upholstery tacks used to ornament
and anchor leather and/or fabric to eighteenth-century furniture. One specimen in particular
(PB1-060) exhibits many of the characteristics described by Noél Hume (1969: 227-228) for
decorative brass upholstery tacks manufactured during the seventeenth and eighteenth centuries.
These attributes include a “circular or lozenge-shaped, concavo-convex [head]...with a welded
brass shank” (Noél Hume 1969: 227).

The remaining square-shanked fasteners in the assemblage are iron. Because these items
have not yet been completely conserved, most retain a dense exterior concretion of iron oxide.
Consequently, the following measurements are larger than the original dimensions of each
artifact. The smallest complete iron spike (PB1-147) has a maximum length of 11.8 centimeters
and shank and head widths of 5 millimeters and 1.1 centimeters, respectively. The largest
specimen (PB1-217) is 23.4 centimeters long, has a shank width of 1.8 centimeters, and a head
diameter of 2.1 centimeters. One other intact iron spike (PB1-206A) and two fragmentary
examples (PB1-206B and PB1-146) complete the assemblage. According to Goodwin (1987:
61), iron spikes of the size recovered from the Phinney Site were typically used to secure deck
planks, but may also have been employed to fasten ceiling and a variety of other components.

The lower half of a wrought-iron forelock bolt (PB1-225) was recovered immediately
adjacent to the keelson in the stern section of the wreck. It has a preserved length of 23.4
centimeters and a maximum shaft diameter of 2.3 centimeters. The tip of the bolt fragment still
retains an iron forelock key or “gib” with an overall length of 5.5 centimeters, and a maximum
width and thickness of 1.9 centimeters and 1.1 centimeters, respectively. Essentially round-
sectioned rods of varying lengths and diameters, bolts served as the main structural fasteners on
colonial-era sailing vessels. They were used to bind together the keel, keelson, major framing
components, deadwood, and stem and sternpost assemblies. Unlike spikes, which were
hammered directly into a timber, bolts were driven into pre-drilled holes and secured in place
with gibs or clench rings (Goodwin 1987: 60-61 and McCarthy 1996: 191).

A forelock bolt is similar to a regular bolt, but is characterized by a slot at the end of its
shank. The slot is cut transversely through the shank’s axis and is tapered from one side to the
other to accommodate a corresponding iron wedge (gib). The bolt was passed through the
timbers it was meant to secure, and a rove (washer) was fitted over its end. The gib was then
driven into the slot until the rove was tightened hard up against the timber. If a forelock grew
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slack from the working of the ship, driving the gib further into the slot could easily rectify the
problem (Dodds and Moore 1984: 48; Goodwin 1987: 61 and McCarthy 1996: 191).

Ship’s Hardware and Fittings

A concreted wrought iron eyebolt (PB1-081) was recovered from Grid T-1 during the 2000
field investigations (Figure 17). Eyebolts—essentially bolts with a circular opening at one end—
were driven into a vessel’s hull at various locations and served as securing points for lines and
various tackle hooks (Dodds and Moore 1984: 48; Pearson and Hoffman 1995: 136-137 and
Steffy 1994: 271). Eyebolts were also frequently used in conjunction with iron carriage rings and
installed on shipboard gun carriages to help maneuver or secure them on a vessel’s deck. An
excellent example of the aforementioned was recovered from the Continental gondola
Philadelphia in 1935 (Bratten 2002: 117). The eyebolt recovered from the Phinney Site is round
in cross-section, has a maximum preserved length of 28.2 centimeters, a shaft diameter of 2.4
centimeters, and an eye that measures 7.7 centimeters across. Its provenience, located among a
large cluster of shot in Grid T-1, suggests that it may have been used in association with a gun
carriage or gun station tackle. Conversely, it may have been installed in the upper works of the
vessel and deposited in the hull during its destruction.

Excavation of Grid T-1 and an area amidships immediately surrounding the iron cannon
(discussed below) resulted in the discovery of two small fragments of drawn copper-alloy sheet.
The largest example (PB1-059) is roughly triangular in shape, has a preserved length of 7.5
centimeters, preserved width of 5.7 centimeters, and is less than 1 millimeter thick. One end of
the fragment is rolled up; another is jagged, uneven, and appears to have been violently torn or
broken. The remaining side is relatively straight and may represent the original edge of the sheet.
The artifact is perforated by a small circular hole approximately 0.7 centimeters in diameter. The
other copper-alloy sheet fragment (PB1-102) was discovered concreted to an example of iron shot
(PB1-120) within Grid T-1. Itis less than 1 millimeter thick and has a preserved length and
width of 3.4 centimeters and 2.9 centimeters, respectively.

The origin and purpose of both copper-alloy fragments remains speculative. They may
represent fragments of larger sheets of copper sheathing that were once attached to the outside of
the vessel’s hull planking. During the colonial era, wooden sailing vessels plying tropical and
subtropical waters were subject to predations of the shipworm (Teredo navalis), which could
quickly devour planking below the waterline and render a ship unseaworthy. To combat this
problem, shipbuilders devised several methods of sheathing a vessel’s exposed hull planks.
Among the more permanent measures was the placement of thin copper or copper-alloy sheets
along the exterior surface of vulnerable hull sections. In 1761, the British Royal Navy initiated
the first complete coppering of a vessel’s bottom on the 32-gun frigate Alarm. In terms of

65



centimeters

Figure 17. Wrought-iron eyebolt (PB1-081) recovered
from Grid T-1. Illustration by James W. Hunter, III.




preserving Alarm’s hull from worm damage, the experiment was largely successful, but
unforeseen—and undesirable—galvanic reduction of the vessel’s iron fasteners occurred at areas
below the waterline where copper and iron came into direct contact with one another.
Consequently, the Royal Navy shelved the program until the late 1770’s. By 1778, the positive
effects exhibited by coppered vessels prompted several Royal Navy captains to petition the Board
of Admiralty for the general application of copper sheathing throughout the fleet. In May of the
following year, the Board of Admiralty ordered that all ships of 32 guns and less be coppered.
Four years later, in 1783, the order was extended to all Royal Navy vessels (Goodwin 1987: 226-
227 and Lavery 1987: 62-63).

Exterior hull protection was not the only function that copper sheathing served. During the
latter half of the eighteenth century, the Royal Navy ordered the installation of thin sheets of
copper in the powder magazines and filling rooms of all classes of warships. The copper was
intended not only to prevent sparks from being produced by any iron present (such as nails on
shoes, belts, or other clothing accessories), but also to keep rats in the hold from entering the
magazine and eating the powder cartridges (Goodwin 1987: 122 and Lavery 1987: 150). Both
copper-alloy fragments recovered from the Phinney Site were found in direct association with
piles of munitions thought to be the remnants of two of the vessel’s shot lockers (discussed in the
following section). On most eighteenth-century warships, the powder magazines, filling rooms
and shot lockers were positioned in close proximity to one another to facilitate simultaneous
transport of cartridges and ammunition to gun stations during battle. Smaller armed vessels
(excluding sloops and gunboats) were usually fitted with a main magazine in the forward part of
the hold, where the shallow rise of the floors provided sufficient space to accommodate it. If
needed, a second smaller magazine was located either amidships or in the after portion of the
lower hull (Goodwin 1987: 121-123 and Lavery 1987: 144-145). Although speculative, the
possibility exists that both sheathing fragments recovered from the Phinney Site originated from
the vessel’s magazines or filling rooms and were later deposited among the remains of the shot
lockers as the hull deteriorated and collapsed.

Mast Step Coin

A concreted silver coin (PB1-150) was recovered from the base of the Phinney Site’s
mainmast step during the 2000 field investigations (Figure 18). According to Richard Doty
(personal communication) it is a 2-Reale piece produced at the Royal Mint Mill in Segovia, Spain
during the reign of Philip V (1700-1724). It has a maximum diameter of 2.8 centimeters,
maximum thickness of 2 millimeters, and weighs 4.5 grams. The coin is ornately decorated and
exhibits a variety of numismatic markings. Along the periphery of the obverse (front) face is a
legend showing the year the coin was produced and the phrase*DEXTERA*D*EXALTAVIT*ME*
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Figure 18. Spanish 2-Reale coin recovered from the Phinney Site's
mainmast step: top; obverse side, bottom; reverse side. Illustration
by James W. Hunter, I11.




(The Right Hand of God Hath Exalted Me). The asterisks represent decorative “rosettes” or
circles located on the coin between the legend’s words and letters. At the center of the obverse
face is a royal crown above a stylized Roman numeral five (symbolizing Philip V). The coin’s
reverse (back) face is embossed with the legend PHILIP.V.D.G HISPANIAR*REX (Philip V,
King of Spain by the Grace of God). The crowned arms of Castile and Le6n (the royal crest of
Spain) are centrally displayed. A shield containing three fleur-de-lis (representing Philip VV’s
association with France and the House of Bourbon-Anjou) is located at the center of the crowned
arms. To the right of the crest are two columns representing the Pillars of Hercules. A large
capital letter “Y” is located immediately beneath the columns. The capital letter “R” and a
stylized twin-arched aqueduct—Segovia’s mintmark—are displayed to the left of the crowned
arms of Castile and Leon. The “R” and *“Y” designations have not yet been positively identified
but probably represent one or more assayer’s marks.

The coin is the result of a method of production called roller-mill (or roller-struck) coining. It
involved a mechanical coining apparatus devised by the inventor Leonardo daVinci during the
fifteenth century. The coin-rolling machine, coupled to a waterwheel (or a team of horses),
pressed the coin design onto a strip of metal that passed between two roller dies. Coin-rolling
mills allowed for production of currency with a much larger diameter by applying mechanical
force to a narrow band of the coin’s surface as the strip moved between the dies. The method of
producing roller-struck currency spread in usage during the mid-sixteenth century to various
mints in Central Europe controlled by the Hapsburg family, whose dominions included Spain.
The coinage produced by coin-rolling mills exhibited such uniform edges that illicit coin clippers
(people who clipped small amounts of gold and silver from coins and later returned them to
circulation individually at their face value) could not help themselves to bits of precious metal, as
they had been able to do with coins produced by other less-refined methods (Friends of the
Segovia Mint 2001).

The 2-Reale coin, also known in the English colonies as a “pistareen,” enjoyed wide
circulation in the English colonies of North America prior to, during, and after the American
Revolution. In fact, it is estimated that half of the coins in colonial America were various
denominations of Spanish Reales. They were used not only as coinage but also treated as a
commodity, much like silver or gold bars. Interestingly, the first coinage authorized by an
English Royal patent for the colonies, the American Plantations token (minted at the Tower of
London), stated its value as 1/24" of a Spanish Reale rather than an equivalent amount in English
currency. While most of the coins used in the English colonies were minted in the New World,
some Spanish coins minted in Spain circulated as well. The coins minted in Spain were referred
to as “new plate” since they were 20 percent lighter than Spanish colonial coins. The 2-Reale
pistareen was one of these coins (Jordan 2001).
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Artillery and Munitions

During the colonial era, vessels of all sizes, types, and nationalities, whether actively engaged
as merchantmen or warships, were typically armed with an assortment of artillery and small arms.
Such armament was necessary if a ship was to be adequately defended against rival naval powers,
pirates and privateers. During investigation of the Phinney Site in 1999 and 2000, one complete
iron cannon, a fragment of another, and a large assemblage of artillery and small arms munitions
was discovered in the bow and midship areas, attesting that the vessel was heavily armed during
its sailing career.

The cannon was discovered on the port side of the wreck, lying parallel to the keelson and
immediately forward of the mainmast step assembly. It has a preserved length of 1.78 meters and
maximum muzzle and breech diameters of 19 centimeters and 40 centimeters, respectively.
Inspection of the gun’s exposed surfaces revealed that most of the casting and construction
details, including all of the reinforce rings, astragals