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EXECUTIVE SUMMARY

In May, June and July 1999, archeologists
from the Naval Historical Center, National Park
Service and South Carolina Institute of
Archaeology and Anthropology systematically
probed and documented the wreck of the Union
blockade ship USS Housatonic located outside
of Charleston Harbor, South Carolina.
Housatonic was attacked and sunk by the
Confederate submarine H.L. Hunley on
February 17, 1864. Magnetic anomalies
detected during the 1996 assessment of H.L.
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Hunley were also documented and geological
data pertaining to sediment deposition, age and
structure were collected. The project
documented damage to the Union ship that is
probably the result of the Confederate attack
and determined that sufficient articulated
structure and preserved artifacts remain to make
the H.L. Hunley/USS Housatonic Naval
Engagement Site eligible for nomination to the
National Register of Historic Places.



FOREWORD

The wrecks of Union warship USS
Housatonic and Confederate submarine H.L.
Hunley provide archeologists with an
extraordinary opportunity to interpret a unique
and historic sea battle. It is seldom that both
victor and vanquished from such a battle end up
on the seabed. What was a loss for both Union
and Confederates in 1864 is today a gain for
scientists, historians and the public in
understanding this historic event.

In the spring and summer of 1999,
archeologists from the US Navy’s Naval
Historical Center (NHC), National Park
Service’s Submerged Resources Center (NPS-
SRC) and South Carolina Institute of
Archaeology and Anthropology (SCIAA) began
an investigation of the wreck of the steam screw
sloop USS Housatonic. This research followed
the 1995 discovery of H.L. Hunley by Clive
Cussler’s National Underwater Marine
Association (NUMA), and complemented the
1996 survey and verification of the submarine
by the same group of federal and state agencies
that in 2000 would raise the submarine from the
seabed. The 1999 Housatonic survey was part
of an examination of the Hunley-Housatonic
Naval Engagement Site as a whole, and was an
important precursor to the later work on Hunley:
the 2000 recovery of the submarine, the 2001
excavation of its main compartment and the
2002 forensic analysis and identification of its
eight-man crew. Information and experience
obtained during the Housatonic survey aided in
planning for the 2000 recovery of Hunley and
indicated the high level of preservation of both
iron and fragile organic artifacts in the muddy
marine environment.

Housatonic is a unique archeological
example of a Union blockade ship. Housatonic’s
buried remains contain a wealth of information
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about ship construction, life on the blockade and
the arming and manning of a Union sloop-of-
war during the Civil War. Even without the
Hunley wreck as an associated site, Housatonic
is a significant archeological site that would
qualify for listing on the National Register of
Historic Places. Although there are no
immediate plans for continuing archeological
investigations of the wreck site, the potential
exists for future generations.

Ongoing research into both Housatonic and
Hunley continues to shed new light on the attack
and sinking of Housatonic. In particular, written
accounts by Housatonic’s crew continue to
surface. These accounts aid in determining
specifics of the sinking, and portray the impact
of the loss on the ship’s crew. For example, one
account indicates that the starboard magazine
was not set off by the torpedo’s explosion, as
once theorized, while another informs us that
Housatonic’s crew was lucky if they survived
with the clothes on their backs. The fast attack
and sudden sinking left the officers and sailors
with no chance to rescue their personal effects.
Hunley, on the other hand, survived the initial
attack at least long enough to signal Confederate
sentries ashore, as reported in both Confederate
and Union accounts.

The archeological research conducted on
Housatonic and continuing with Hunley
epitomizes the significant contributions that
professional archeology can bring to shipwreck
sites dating to our recent nineteenth-century
history. Detailed construction plans do not exist
for either Housatonic or Hunley. In the case of
both wrecks, the archeological evidence
provides primary information not available in
historic documents, and at the same time
encourages closer examination of those archival
documents that do exist. For example, the shoes



and other personal effects found on the
Housatonic site vividly correspond to the
officers’ accounts of the quickness of the ship’s
sinking and the loss by the crew of all their
possessions. At the same time, the discovery of
the remains of eight crewmen inside Hunley goes
against the initial expectations that the submarine
carried nine men, as was reported by former
Hunley crewman William Alexander.
Archeological work on the Housatonic site has
indicated the extent of destruction caused by
Hunley’s torpedo. The ongoing excavation and
analysis of Hunley is expected to reveal the cause
of that vessel’s mysterious loss. As research
continues, a more precise picture of the events
of February 17, 1864—and their consequences
—will be formulated.

The 1999 fieldwork on the Housatonic site
provided other benefits in addition to the
archeological and environmental data that were
products of the survey. The project was also a
training ground for the archeologists who would
later spend three long months diving on Hunley
in near-zero visibility and strong currents. The
diving and excavation conditions on Housatonic
were often more strenuous and difficult than on
Hunley. Housatonic provided some exceptional
challenges. It was a large site to survey and
interpret in zero visibility, being over 200 ft. long,
close to 50 ft. at its maximum width, and
completely buried under 5-7 ft. of sediment. Its
iron remains created a strong magnetic field that
cloaked key areas such as the engines, propeller
and shaft. That the archeologists were able to
locate features on the wreck, identify specific
areas of the ship, and determine the orientation
of the ship was quite a feat and a tribute to the
skill of those involved.

This report is the result of the unique and
successful partnership that was achieved
between federal and state agencies: NPS-SRC,
SCIAA and NHC. The partnership began with
the 1996 Hunley survey, made the Housatonic
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survey a success and accomplished the safe and
unprecedented archeological recovery of
Hunley. We would not be where we are today
in our research into Housatonic or Hunley
without this partnership.

This report also illustrates that professional
underwater archeology is dependent upon a
number of other scientific disciplines. The
research designs of both the 1996 Hunley
assessment and the 1999 Housatonic assessment
incorporated geologists, engineers, chemists,
microbiologists, marine biologists and others
whose contributions have been invaluable.
Scientific collaboration between practitioners
from diverse fields opens new areas of research
and adds depth to the interpretation of these
shipwrecks. Such cross-disciplinary
collaborations will continue to enrich and
advance the field of underwater archaeology.

In writing the bulk of the USS Housatonic
Site Assessment, Dr. David Conlin has done an
excellent job of researching the ship, describing
the field operations and analyzing the remains.
Dr. Conlin’s work in partnership with Dana
Weise and Nancy T. DeWitt clearly explains the
geology of the area and the site formation
processes affecting both the Housatonic and
Hunley wrecks. The description and preliminary
analysis of the artifacts by Claire Peachey and
Shea McLean helps to place the finds in a
broader context, and the inclusion of their
chapter on artifact conservation is an example
of what should be the norm in archeological
publishing. The commitment of NPS-SRC to
the excellent production of this publication is
commendable. The result is an insightful and
readable contribution to the annals of
professional underwater archeology.

Robert Neyland
Naval Historical Center



FOREWORD

The discovery of a site believed to be H.L.
Hunley in 1995 by the National Underwater
Marine Agency (NUMA) initiated a sequence
of events that culminated in a successful
cooperative federal, state and corporate project
to recover the vessel. Along the way from
discovery to recovery, archeologists from several
agencies conducted field research projects to
ascertain the nature of the remains and
archeological context of this important site.
Among these research projects was the
examination of the remains of USS Housatonic,
which Hunley sank just prior to becoming a
historical mystery whose location was unknown
for 131 years. Location of Housatonic’s remains
has never been a mystery; it was marked as a
navigation hazard and positioned on local charts.

Although, NUMA had conducted a brief
survey of Housatonic, the project reported here
was a more extensive archeological examination
of the wreck. Though each vessel could have
been reasonably examined as separate sites, this
report has taken the much more productive and
interesting approach of seeing both vessels (and
the proximal “third” and “fourth” anomalies) as
comprising a “naval engagement site.”
Immediately placing the research in a wider
context and developing a specific research
design (Chapter 3) to guide fieldwork proved
especially fruitful and exemplifies a progressive,
science-based approach to shipwreck
archeology.

The focused, interdisciplinary research
design laid out several goals and objectives to
address in a single field session of about five
weeks. The first goal was to augment what was
known about the Hunley/Houstatonic
engagement in an archeological and historical
context that would enhance knowledge about
the battle appropriate for public interpretation.
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Specific objectives were to characterize the
Housatonic site and identify features that
reflected its preservation and integrity, which is
crucial to any future site management decisions.
Beyond determining integrity, the researchers
tasked themselves with investigating spatial
organization, and, ambitiously, documenting
battle damage from Hunley’s attack. Some
involved in the early planning sessions were
vocal skeptics. Predisturbance remote sensing
indicated sediments completely covered
Housatonic. They were doubtful that much
remained of the structure, and in any case,
determining Housatonic’s integrity was not
feasible with time and resources available
because it would require extensive, if not full,
excavation. As for the project contributing to
knowledge gained from the historical records—
that was out of the question. This latter
contention reflects an all-too-common
pronouncement that archeological study of well-
documented nineteenth century ships for which
plans exist is really not particularly worthwhile.

Additional research objectives focused on
site formation processes, whose delineation has
become an increasingly important and
productive emphasis for shipwreck archeology
in the last decade. To begin to understand the
site condition as it results from the naval
engagement, the team had to fully explain and
control for natural processes that had impacted
the site. In particular, they had to separate
postdepositional salvage activities from battle
damage and account for the natural processes
that have affected Housatonic in a manner
similar to those documented during the 1996
Hunley investigation. For example, additional
information about burial processes affecting
stability and geotechnical analyses of sediments
were essential for planning the Hunley recovery,



but these same data had bearing on the settling
and burial of other elements of the engagement
site. Site investigators took on an additional
challenge—they planned to conduct field
operations using minimum impact techniques so
as not to contribute to site deterioration.

Chapter 4 presents the multistage strategy
and the deceptively simple techniques deployed
during minimally intrusive field operations.
Something the chapter does not discuss about
field operations are environmental variables that
seriously impede fieldwork in the project area.
Swift current, heavy offshore wave activity and
mostly zero visibility conditions are common to
Charleston Harbor. The site conditions did not
impair probing operations, test excavations or
documentation of hull diagnostic features and
the outlying anomalies as presented in Chapter
5.

Analysis of the artifact assemblage recovered
from the two small test excavations in Chapter
6 provides identification, functional categories
and historical context key to site interpretation.
Chapter 7’s discussion and its inclusion as a
chapter reflect the central importance of artifact
conservation in this project. Frequently,
discussion of artifact conservation appears as a
report appendix, if it appears at all.

The comprehensive, interdisciplinary
environmental context presentation (Chapter 8)
fully meets and exceeds the research design
objectives. The wide-ranging discussion sweeps
from Pleistocene marl deposition to the 1989
hurricane Hugo and from the Continental shelf
to local sediment diversion and increased site
burial from jetty construction at both regional
and site level. This wholly appropriate
discussion includes micro and macro-scale
processes informed by prior research in several
disciplines. Remote sensing and analysis of cores
and scour effects combine to provide a site-
specific clarification of settling and burial
processes, both current and past. This discussion
provides a fine example of just how important
site formation process explication is to credible
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archeological inference regardless of whether
one is considering a feature or the entire site, a
test trench or full excavation.

Chapter 9, the report’s core, provides an
illuminating synthesis. Available information,
archeological and historical, is woven together
to present a compelling view of the engagement
within its wider context. Richard Gould has
advocated that underwater archeology become
a historical science in which both historical
particularist and social-scientific generalist
approaches combine to provide credible
interpretations of the maritime past. The
synthesis presented in Chapter 9 does precisely
that. Conlin incorporates results of systematic
archeological fieldwork with a scientific
explanation of site formation processes to
develop a perceptive chain of inference that,
when combined with an analytical read of
historical records, provides a comprehensive
explanation of the site. His explanation gives
us a view of the historical reality of the events
not available from other sources. Based on scant
but sufficient evidence obtained from three small
test trenches, vessel orientation, hull structure
and internal arrangement, and activity areas
materialize. Through this discourse, we learn
that Hunley’s successful attack on Housatonic,
contrary to popular perceptions emphasizing
differences between the industrial north and
agrarian south that would have us believe this
was a blacksmith weapon wielded in a
serendipitous manner, was rather a sophisticated
vessel whose commander incorporated past
experience and military intelligence to inflict the
maximum damage to a well armed, well prepared
adversary. Conlin’s broad interpretive context
includes prior and contemporary events and
generalizes about the use of surprise and
initiative by those facing superior forces whether
during the Civil War, WWI or more recently by
the Naval Special Operations forces.

A final strength of this report is that not only
does it represent a strong example of
interdisciplinary underwater archeology that



provides a unique and credible view of the past;
it exemplifies the public benefit that accrues from
cooperation among federal and state agencies
and private entities.

When Lieutenant George Dixon and his
crew rammed an explosive charge into the side
of USS Housatonic, it was but an instant and an
intersection in a broad web of historical
processes, sociopolitical designs and
environmental variables that preceded and
followed the night of February 17, 1864.
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Though no history or archeological report can
hope to completely encompass the full richness
of the past, the report that follows gives a
glimpse of how intimately interwoven these
variables are and reflects a past just as complex
and multifaceted as the present.

Larry E. Murphy
Chief, Submerged Resources Center
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Hansen who directed the talented USGS team.

Peter Stone, a geologist for the South
Carolina Department of Health and
Environmental Control, provided advice during
the formulation of the research design and
contact information for coastal geologists.

Dr. Jerry Sexton of Athena Technologies
provided advice important for offshore
geological sampling.

Dr. Rebecca Beavers (NPS) helped with the
analysis of recovered geological data in the final
report.

Dr. John Brumgardt of the Charleston
Museum provided input for the research design
and carte blanche for the use of the facilities of
America’s oldest museum.

Dr. Richard Gould of Brown University first
suggested the parallels between the naval
operations surrounding Charleston and those
around Port Arthur, Russia, as well as the larger
anthropological issues involved in the strategic
clash of dissimilar naval forces.

Dr. Quitman Seymour and the radiography
staff of the Medical University of South Carolina
took x-ray images of Housatonic artifacts and
assisted with their interpretations.

Geologists Kenneth Johnson, Grahame
Forsythe and Susanne Stroh from Soil
Consultants, Inc. analyzed recovered sediments,
produced data important for understanding the
site formation processes affecting both Hunley
and Housatonic and donated time and expertise



to the project. The successful recovery of
Hunley in summer 2000 was due in part to their
analysis of the geotechnical characteristics of the
sediment matrix surrounding the submarine.

Geologist Lou Silverman contributed time
and expertise to review materials included in
Environmental Context (Chapter 8).

Tina Haddon, Mark Purcell and Robert
Riggs from the Regulatory Branch of the US
Army Corps of Engineers, Charleston District,
assisted the project immensely by ensuring that
all permits were correctly completed prior to
the initiation of fieldwork.

National Underwater and Marine Agency
(NUMA) Archeologist Ralph Wilbanks first
suggested systematic jet probing of the
Housatonic site and offered practical advice for
offshore operations based on years of
experience. Archeologist Wes Hall provided
background material from the NUMA
examinations of the Housatonic wreck and
suggestions for further research.

The US Coast Guard Group Charleston in
general, and Commanders Frank Sturm and
Peter DiNicola in particular, assisted the
project with enthusiasm and impeccable
professionalism.

Personnel from the NHC contributed
expertise and insight to the Housatonic project.
Dr. William Dudley, Director of the Center, took
a personal interest in the work and contributed
as both a scholar and an administrator;
Commander James Carleton, Deputy Director,
tracked the project and assisted in many small
but vital ways; Dr. Michael Crawford and the
staff of the Early History Branch assisted with
initial historical research; John Riley assisted
with information from the ship’s history archives.
James Hunter of the Underwater Archaeology
Branch produced extraordinary drawings of
artifacts (Chapter 6). Finally, Donna Smilardo
did an extraordinary job cutting red tape and
handling the complicated financial aspects of the
project.

Conservation of Housatonic artifacts was
performed by Claire Peachey, Shea McLean,
Jenifer Johnson, Jannicke Langfeldt, Maret
Warner and Suzanne Davis of the Underwater
Archaeology Branch, NHC.

The Superintendent of Fort Sumter National
Monument, John Tucker, along with Chief
Ranger Fran Norton, Interpretive Specialist
Dawn Davis and Park Historian Rick Hatcher
provided support and input for the final report.

The Housatonic fieldwork revived existing
partnerships that were responsible for success
of the 1996 Hunley Assessment and produced
similar results in 1999.

Personnel from the South Carolina
Department of Natural Resources (SCDNR),
Marine Resources Division, were again key
players in offshore operations during the
Housatonic Assessment and took an active
interest in all aspects of the research—their
professionalism cannot be overstated nor their
contribution to the project. SCDNR Deputy
Director John Miglarese went above and beyond
to make the work viable. Robert Boyles assisted
with project needs in Miglarese’s absence.
Director of vessel operations Randy Beatty
redirected boats and captains to the project to
ensure continuous operations for more than six
weeks. Captains Paul Tucker and Mike Schwarz
shared their knowledge and ensured safe
operations onboard RV Anita. Artificial Reef
Specialist Melvin Bell and Biologists Doug
Mellichamp and Bob Martore reviewed diving
plans, assisted with fieldwork and analyzed
recovered biological samples. Darryl Stubbs
trained project personnel in CPR and first aid
prior to the initiation of the project. Foster
Folsom and Vernon Knox made their workshop
available for project related repairs. Andy
Jennings and Bill Anderson provided use of the
17’ Boston Whaler Shorebird and made it
possible to investigate the Fourth Anomaly.

Tom Posey and Steve Yonce from South
Carolina Educational Television displayed skill



and good humor while they documented daily
operations during work offshore in all
conditions.

Volunteer archeologists, amateur researcher
and nineteenth-century submarine enthusiast
Michael Crisafulli’s Hunley website (http://
home.att.net/~karen.crisafulli/nautilus.html)
suggested a link between Jules Verne and Hunley
that was further indicated by Verne’s short story
The Blockade Runners. The Hunley internet
discussion list (http://groups.yahoo.com/
group.csshlhunley/) promoted a number of
thoughts that were developed in this publication.

NPS-SRC contributed both personnel and
considerable expertise to the Housatonic
project. Larry Murphy, Dan Lenihan and Matt
Russell reviewed the research design prior to
initiation of fieldwork, assisted with technical
questions from the field and were instrumental
in reviewing and improving the report that
follows. Tim smith assisted with GIS issues
and georectified the Ossipee’s ship plans that
were crucial for analysis. Frank Pais also
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assisted. Fran Day corrected and revised the
manuscript, and designed and produced the
final publication.

Daisy Bailey volunteered her time to
proofread the report.

Finally South Carolina Senator Glen
McConnell and Chairman of the Friends of the
Hunley Warren Lasch deserve special mention
and thanks. Senator McConnell provided state
governmental support to the project and tracked
developments closely. Warren Lasch supported
the project both as Chair of the Friends of the
Hunley and personally, out of pocket, when
finances were stretched thin.

Ultimately the Housatonic Assessment
created success from the earlier success of the
1996 Hunley Assessment and drew on a vast
body of talent from multiple individuals, agencies
and organizations. While a relatively small-scale
project, it sowed the seeds for the much larger
and spectacularly successful recovery of H.L.
Hunley the following year by many of the same
people and agencies.
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Introduction

David L. Conlin

At about 6:00 p.m. on the night of February
17, 1864, the tiny Confederate submarine H.L.
Hunley slipped from its dock at Breach Inlet on
the outskirts of Charleston, South Carolina, and
began its historic voyage to attack the Union
blockade. Almost three hours later, under a bright
moon and in calm seas, the submarine and its crew
of eight slammed a 135-pound black powder
torpedo into the side of the Union blockade ship
USS Housatonic. Backing away, Hunley tripped
alanyard and detonated the charge. As pieces of
Housatonic’s decking blew high into the night sky,
Hunley disappeared and remained lost for 131
years. The world’s first successful submarine attack
had been precisely planned and successfully
executed by the Confederate States of America.

Even before Fort Sumter’s fall in April 1861,
the antagonists of the bloodiest conflict in American
history had begun to examine their strategic options
on both land and sea. For the North, the choice
was relatively clear: drawing on hard-won
experiences from both the Revolutionary War and
the War of 1812, they followed the British Royal

Navy strategy of blockading enemy ports.
Implementation of a blockade demanded a massive
commitment of ships, logistical support and public
finance that only the Union could make. For every
ship on the blockade line, another was in port
coaling, making repairs or resting its crew. The
outright and hidden costs of maintaining an effective
blockade could only be borne by the North—and
both sides knew it.

The American Civil War was, with the possible
exception of the Crimean War, the first conflict in
which both sides reaped the dubious benefits of
the Industrial Revolution. The telegraph, rifled guns,
steam power, armor plate, the Gatling gun and a
host of other newly developed efficiencies in
communication, defense and killing all figured
prominently in the conflict. Ultimately, General
Winfield Scott’s “Anaconda Plan,” as the Union
blockade and its associated land strategy came to
be known, derived its effectiveness from the
technological intensity of the war. As the
paraphernalia of warfare grew increasingly
sophisticated, its production became more difficult
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in the absence of specialized industrial technologies.
Consequently, imports like rifled guns and marine
power plants from industrialized countries such as
Great Britain assumed a disproportionate
importance in the conflict for both contestants, but
especially for the South. Denial of these strategically
vital supplies through blockade, while not
immediately catastrophic for the South,
exacerbated the long-term effects of Northern
strategic moves and helps explain the rapidity of
the Confederate collapse in 1865.

Faced with the North’s overwhelming industrial
capacity, the South sought an advantage through
application of tactical and technological ingenuity.
In the naval conflict, this took both offensive and
defensive forms. Offensively, unable to build a fleet
to match the Union, the Confederacy focused its
efforts on the construction of fast, well-armed,
technologically sophisticated commerce raiders
such as CSS Alabama, CSS Texas and CSS
Florida. Defensively, the South’s principal
concerns were defending its ports and breaking the
blockade. For harbor defense, the Confederacy
turned to the relatively cheap but effective use of
torpedoes (mines) and the construction of ironclads
such as CSS Virginia and CSS Palmetto State.
To break the blockade, the South had a small but
vigorous program of innovative new technologies
used for offensive operations—notably the
semisubmersible and submersible. As the
stranglehold of the Northern blockade increased
over the course of the conflict, a parallel increase
in inventiveness, creativity and risk-taking by the
Confederacy attempted to match (and defeat)
Union naval operations.

Concurrent with efforts to break the blockade
came attempts to circumvent it. As it became
apparent to all involved that the conflict would span
years and not months, blockade running and the
ships used became increasingly sophisticated. As
Bradlee (1974:30) observed:

When it began to be realized that the war
would last years, and how greatly the

Southern Confederacy was dependent
upon foreign imports, many British firms,
and, also, a number of Southern
merchants, made preparations for
blockade running as a regular business and
on a large scale. It required considerable
capital to do this, for it was clear that
blockade runners must not only be
increased in numbers, but must be
improved in type. The day of sailing vessels
and ordinary steamers was over; steamers
of great speed built expressly for the service
were needed.

Conceptually, the blockade fell into three
general phases. The early stages of the blockade
were marked by relative ineptitude on the part of
both the Union and the Confederacy as ships of all
sorts ran in and out of Southern ports. During this
phase, ships ran with impunity a blockade that
existed more as a policy than as a reality. As
Bradlee observed, in the phase that followed, both
sides recognized that the Civil War would last for
more than a few months, and a conflict with no
discernible end justified an investment in ships by
both sides built expressly for running or enforcing
the blockade. In the final phase, as Northern
production capacity began to outstrip the South’s,
and the blockading squadrons grew in size and
effectiveness, the South, no longer able to
circumvent the blockade, was forced to try and
break it. In this third phase of the blockade, the
South developed some of the most advanced, risky,
yet effective weapons of the entire Civil War. Itis
during this final chapter of the conflict that both CSS
Davidand H.L. Hunley were finally deployed in
action against the Union fleet off Charleston.

Structurally, the blockade was a curiously
defensive offense, for once established by the
stronger Union Navy, the two key tactical
advantages of surprise and initiative were ceded to
the weaker Confederate forces (Corbett
1911:183). Faced with the paradox of having
initiative and surprise, but not able to defeat the
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blockade head on, the South created weapons
capable of avoiding a direct confrontation while still
dealing a lethal blow to the more powerful Northern
fleet—H.L. Hunley was, arguably, the most
sophisticated of these weapons.

Submarine warfare during the Civil War
emerged largely as a Confederate response to the
Union blockade of Southern ports. Within the
narrowly constrained and structured context of the
blockade emerged a remarkable drama of actions
and reactions, strokes and counterstrokes, and
technological innovations and responses that
culminated dramatically in naval combat off
Charleston, South Carolina, in early winter, 1864.

The port of Charleston was an important
economic nexus for the South at the outset of
hostilities in 1861, but it became critical in 1862
following the fall of New Orleans to Union Admiral
David Farragut and the loss of almost all
Confederate Atlantic ports except Wilmington,
North Carolina. Just 560 miles from the neutral
port of Nassau, Bahamas—48 hours by fast
blockade runner—Charleston became the South’s
primary artery for incoming foreign war materiel
and its primary vein for outgoing cotton that
provided hard currency for the cash-poor
Confederacy (Bradlee 1974:30). Coupled with
the port’s strategic significance was the fact that
Charleston in general, and Fort Sumter in particular,
as the point at which the conflict began, had a
symbolic importance to the people of America at
least equal to that of the Southern capital Richmond,
Virginia, and the Northern capital Washington, DC.
That this port was fought for so savagely and yet
so skillfully, should come as no surprise.

Ultimately, Hunley’s attack on Housatonic
demonstrated the tactical feasibility of submarine
warfare. The reason for the 50-year time lag
between this first successful attack and the
development of full-scale undersea warfare should
be seen as a combination of the inherent risk of
technology far in advance of the current day, and a
lack of vision on the part of military planners

following the Civil War who were not pushed to
desperate risk-taking by overwhelming military
exigencies. In 1896, the former assistant engineer
of the Union Navy, Frank Marion Bennett wrote
of the October 1863 attack by semisubmersible
CSS David on USS New Ironsides:

This disaster was due to the excellence in
the use of torpedoes which had been
arrived at by the Confederates, they, in the
absence of ships to carry on naval
operations, being forced to wage war with
these weapons both novel and unusual. The
use of torpedoes was by no means a new
thing, but it was a practice rather abhorrent
to the minds of trained fighting men, and
owed its development by the naval officers
of the South to necessity rather than desire
[Bennett 1896:424].

Indeed, innovation in technology, tactics and
ethics is a hallmark of people attempting to maximize
their resistance in the face of apparently
overwhelming odds. Bennett’s comment bears a
striking resemblance to that of the German chief of
Naval staff, Admiral von Pohl who, in a
memorandum authorizing the unrestricted U-boat
campaign that almost brought Great Britain to its
knees during World War I, wrote: “The gravity of
the situation demands that we should free ourselves
from all scruples which certainly no longer have
any justification” (Tarrant 1989:13).

The characteristic response of innovation to
take advantage of initiative and surprise in the face
of overwhelming naval superiority has numerous
historical examples beyond the Civil War. German
attempts to bring about a naval victory against a
more powerful surface fleet by using a combination
of submarines and commerce raiders during both
the First and Second World Wars are the easiest
parallels to draw to the first steps taken in that
direction by the South, but others exist. The Russo-
Japanese war of 1904—1905 in general, and events
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occurring around the Russian port of Port Arthur
in particular, mimic key events in Charleston four
decades earlier. In World War I1, Japanese plans
to use midget submarines for the defense of Kiska
Harbor during the Aleutian campaign and the
deployment of kaiten suicide submarines in the face
of a de facto American blockade of the home
islands during the war’s closing months echo the
moves ordered by General Beauregard in 1864.
In 1981-1984, the “Tanker War” in the Persian
Gulf saw a similar use of mines and small boats in
almost suicidal attacks by Iran in the face of
American naval superiority. In short, Hunley’s
attack against Housatonic, though generally
unappreciated, presaged the structure and
responses of dozens of subsequent naval conflicts
between navies of unequal strength. In these cases
and others, a weaker foe can mount a spirited and
effective counter to naval superiority using tactics,
technology and an assumption of increased risk.
Hunley’s historic attack confirmed the tactical
effectiveness of the submarine as a weapon, but
what was unknown at the time was that the
economies of underwater warfare were similarly
established. On February 17, 1864, a40 ft. (12.1
m) submarine crewed by eight men sank a 207 ft.
(63 m) sloop-of-war with a crew of 200, but the
submarine and its crew were also lost. During
World War II, American submarines in the Pacific
had similar successes; foremost of which was the
largest warship ever sunk: the 72,000- ton aircraft
carrier Shinano with a crew of almost 4,000
torpedoed by the 1,500-ton submarine USS
Archer-Fish with a crew of 83 in October 1944
(Enright and Ryan 1987). In fact, though
comprising less than 1.6 percent of American naval
strength, submarines caused more than half of
Japan’s total naval losses. The cost, however, was
high; one out of every seven submariners in the
Pacific died, and the submarine service had the
highest casualty rate of any branch of the US armed
service, including the Marines (Lowder and Scott
1980:217). In the Atlantic, the German U-boat

campaign from 1939 to 1945 sank 2,828 ships for
atotal of 14.6 million tons, but with a casualty rate
of 85 percent—higher than that experienced by any
other branch of the German service, including the
Sixth Army, which was encircled and annihilated at
Stalingrad (Terraine 1989:669).

“The combat of the Merrimac and the
Monitor,” wrote former First Sea Lord Winston
Churchill, “made the greatest change in sea-fighting
since cannon fired by gunpowder had been
mounted on ships” (Churchill 1995:398). Churchill,
like most naval historians, saw the March 9, 1862,
engagement between the Union ironclad USS
Monitor and the Confederate ironclad ram CSS
Virginia (Merrimac) in Hampton Roads as a critical
moment in the development of modern naval
technology and tactics. A British reporter who
observed the Hampton Roads engagement wrote:

Whereas we had available for immediate
purposes one hundred and forty-nine first-
class warships, we have now two, those
two being the [HMS] Warrior and her
sister [HMS] Black Prince. There is not
now a ship in the English navy apart from
these two that it would not be madness to
trust to an engagement with that little
Monitor [ London Times, April 4, 1862].

Though few would deny that the obsolescence
of wooden ships of sail was vividly demonstrated
in Virginia that day, many fail to appreciate that
another profound development in naval warfare—
the first successful attack on a surface ship by a
submarine—occurred just two years later in the
contested waters off the coast of Charleston, South
Carolina.

The era of armored battleships peaked in the
first half of the twentieth century, but by December
7, 1941, the punishment dealt to the American
Pacific Fleet by Japanese naval air power at Pearl
Harbor vividly demonstrated the looming strategic
irrelevance of the ironclad legacy. In contrast to
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battleships, though Hunley's success was not
repeated for another 50 years, the implications of
that first submarine attack continue to affect global
geopolitics and strategic thinking today.

Hunley s attack was so far ahead of its time
that it was science fiction, even after the fact. In
Paris, a young writer who had already enjoyed
commercial success in 1863 with his story Cing
Semaines en Ballon (Five Weeks in a Balloon),
began writing what was to become his best known
work, Vingt Mille Lieues Sous les Mers (20,000
Leagues Under the Sea) just one year after
Hunley’s attack on Housatonic. That author was,
of course, Jules Verne.

Verne was fascinated with the technological
developments and ragged dramas of the American
Civil War, and he followed them closely. Events
and technologies of the conflict figured prominently
in many of his works, and his 1865 short story Les
Forceurs du Bloc (The Blockade Runners)
discussed in detail the mechanics of slipping into
and out of Charleston with an enumeration of the
channels leading into the harbor and their various
merits. General Beauregard, commander of the
Confederate garrison, was an important character
in Verne’s story. In fact, it is clear that Verne was
well acquainted with Charleston during the Civil
War, and in the pages of his most famous novel,
20,000 Leagues Under the Sea, lie echoes of the
conflict in general and Hunley’s attack on
Housatonic in particular. That an author who
minted science fiction appears to have been drawn
to the Hunley attack is a testament to the vision of
those involved with the H.L. Hunley—James
McClintock, Baxter Watson, Horace Lawson
Hunley, Lieutenant George Dixon and the 21 other
men who died as members of its three crews.

The USS Housatonic owes much of'its fame
to its unlucky distinction of being the first warship
in history sunk by a submarine. This unfortunate
happenstance, however, should not obscure the
fact that the Union crew fought with skill and
courage during 17 months of difficult duty off
Charleston. During that time, Housatonic

captured blockade runners worth hundreds of
thousands of dollars, provided sailors and
marines for the heroic (though ill-fated) small
boat attack on Fort Sumter, and defended the
blockade fleet against the combined assault of
two Confederate ironclads. Though not,
properly speaking, one of the “Ninety Day
Gunboats” that figured so prominently in
Northern propaganda and the Union naval build-
up during 1861-1862, Housatonic was the
result of a rapid adoption and modification of an
existing class of warships. In its design problems
and successes lie the earliest physical traces of
American industrial power turned to the mass-
production of warships—a power that was to
produce immense and war-winning naval fleets
during both the First and Second World Wars.

Housatonic and Hunley represent two sides
of anaval engagement that, fifty years later, would
become a regular feature of war at sea—submarine
against surface ship. Though the attack itself was
adefining moment in naval history, it was only one
point in a remarkable chain of events, intentions
and coincidences that preceded and followed the
losses of both vessels. Understanding the story of
one side of the conflict illuminates the story of the
other and ultimately allows a glimpse into how
revolutionary it was to successfully plan and execute
an attack by submarine in an era of steam and sail.

The Charleston blockade, though viewed
differently from either side, produced common
experiences of passion, boredom, terror and
frustration for Americans from both North and
South. These common experiences are reflected
in deeds and stories of these deeds, as well as the
material record documented through archeology.
The documentary sources could only carry the story
so far, and to peer deeper into the extraordinary
events of February 17, 1864, demanded a
perspective only archeology, working with history,
could provide.

Hunley’s attack on Housatonic produced an
archeological site with two principal features, the
wreck of H.L. Hunley and the wreck of USS
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Housatonic, as well as a number of smaller but
important components. For six extremely difficult
weeks, a team of underwater archeologists from
the Naval Historical Center, National Park Service
and South Carolina Institute of Archaeology and
Anthropology documented the wreck of
Housatonic and associated outlying materials. This
was both a continuation and a complement to earlier
work done by the same three agencies on the wreck
of H.L. Hunley in 1996 (Murphy 1998). What
resulted was the archeology of a naval battlefield
with both sides represented—directly comparable
to similar archeological studies done at the
Mexican-American War battlefield of Palo Alto

(Haecker 1994), the Civil War battlefield of
Monroe’s Crossroads (Scott and Hunt 1998) and
the Indian War battlefield of Little Bighorn (Scott
and Fox 1987).

This report is a companion to the archeology of
H.L. Hunley (Murphy 1998), and it addresses the
archeology of the H.L. Hunley/USS Housatonic
Naval Engagement Site. Though the principal focus
is the wreck of USS Housatonic, readers should
understand that, conceptually and operationally,
Hunley and Housatonic have always been seen as
two parts of a larger whole, a definitive moment in
naval history that continues to affect us to the present
day.
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USS Housatonic in Historical Context

David L. Conlin

PROLOGUE

With the election of Abraham Lincoln as
the sixteenth President of the United States in
November 1860 came a growing sense for many
that profoundly divisive issues between North
and South could no longer be resolved within
the framework of a constitutional democracy.
On December 20, 1860, South Carolina voted
to secede from the Union, and shortly thereafter
Mississippi, Florida, Alabama, Georgia,
Louisiana and Texas followed suit. Six days
later, with tensions skyrocketing, Union troops
under the command of Major Robert Anderson
removed themselves from Fort Moultrie, South
Carolina, to the more defensible positions of
Fort Sumter in the middle of Charleston Harbor.
The Charleston Mercury called the move a
“gross breach of faith” (Musicant 1995:80).
Charleston militiamen moved into vacated
Union positions at Fort Moultrie and began the
de facto siege of Sumter—the opening moves
of the Civil War had been made, and

Charleston’s reputation as the “Cradle of
Succession” had been secured.

On January 9, 1861, the Union steamer Star
of the West attempted to reinforce and resupply
Anderson’s isolated garrison at Fort Sumter but
turned back after being fired upon by
Confederate forces. Star of the West returned
to New York, its mission a failure (Civil War
Naval Chronology [CWNC]:1-2). Three months
later, on April 6, President Lincoln, in a move
designed to force war or peace on the South,
informed South Carolina Governor Francis W.
Pickens that Sumter’s garrison would be
resupplied (Musicant 1995:21). On April 10,
fearing the consequences of a resupplied and
strengthened garrison at Sumter, Southern
General P. G. T. Beauregard was given orders
to demand the evacuation of Anderson’s
garrison and, if refused, “proceed in such a
manner as you see fit to reduce it” (CWNC:1-6)
(Figure 2.1).

At 4:30 A.M. on the morning of April 12,
as a Union relief convoy composed of USS
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Figure 2.1.
Charleston, General P. G. T. Beauregard
(courtesy National Archives).

Pawnee, SS Baltic and SS Harriet Lane stood
off the Charleston bar waiting for daylight and
the tide, mortar shells began to fall on the
Sumter garrison; the following morning, hungry
and exhausted, Anderson and his men
surrendered (Porter 1985:25). The first shots of
the Civil War had been fired. Charleston, the
scene of opening hostilities, would become a
primary strategic and propaganda objective for
Union forces for the next four years.

OPENING MOVES

“We have no time, place, or means to build an
effective navy. Our ports are, or soon will be,
all blockaded. On land we do not fear
Lincoln but what shall we do to cripple him at
sea?”

Captain John A. Stevenson to Confederate
Secretary of the Navy Mallory, May 21, 1861.

Six days after Fort Sumter’s surrender, on
April 19, 1861, President Lincoln declared a
blockade of Southern ports from South Carolina
to Texas. At that time, the Union Navy was
totally inadequate to effectively blockade 189
harbors and more than 3,500 miles of American
coastline (CWNC 1-9, VI-30). At the onset of
hostilities, the Union Navy had just 24 steam
vessels in active service and five steam frigates
that were out of commission (Canney 1990:91).
Although additional vessels could be obtained
by buying, chartering and modifying existing
merchant ships, these stopgap measures could
not produce the number of ships necessary for
the long-term subjugation of Confederate naval
forces on the open ocean nor to blockade their
ports. Faced with the strategic necessity of
closing Southern ports, the Union Navy
embarked upon a crash shipbuilding program,
and the so called “ninety-day gunboats”—
relatively small gunboats for river and coastal
defense—begin to emerge from Northern navy
yards as early as September 1861 (Canney
1990:91). By the end of the war in 1865, the
Union Navy had grown to a total of 670 ships,
with 51,500 sailors and 6,700 officers (CWNC
VI-30).

In June 1861, the keel of USS Ossipee, the
first of a new class of screw sloops-of-war that
would eventually include the USS Juniata, USS
Adirondack and USS Housatonic, was laid
down in the Portsmith Navy Yard (Canney
1990:95). Ossipee was sponsored by Mrs.
McFarland, wife of the editor of the Concord
Statesman who would also sponsor the
construction of the USS Kersarge, the ship that
was to sink the CSS Alabama in the same year
of the Hunley/Housatonic engagement
(Dictionary of American Naval Fighting Ships
[DANFS]:609—610). Ossipee was a design
adapted and modified for long-range, open-
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ocean combat from the earlier Mohican class,
which included Kersarge (Canney 1990:95).
Kersarge's first captain, Charles W. Pickering,
transferred to Housatonic in August 1863 and
was in command when Hunley sunk Housatonic
in 1864.

On August 16, 1861, President Lincoln
issued a formal proclamation that declared the
southern states to be in a state of insurrection
and forbade all commerce with them. The
proclamation said in part that: “...all goods and
chattels, wares and merchandise coming from
any of said [Southern] states ... by land or water,
together with the vessel or vehicle conveying
the same...shall be forfeited to the United
States” (Official Records of the Union and
Confederate Navies in the War of the Rebellion
[ORN] ser. 1:6:90-91). The blockade was now

official, and Union naval forces moved to choke
Southern shipping (Figure 2.2). Three months
later, on November 7, Union forces, under
Admiral Samuel F. DuPont, attacked and
captured the key strategic anchorage of Port
Royal, South Carolina (CWNC 1:31-34). This
would become one of the most important
anchorages of the war and the staging area for
the crippling blockade of Charleston that soon
followed (Figure 2.3).

Though the blockade existed as policy, and
the gradual build-up of Union naval forces off
the South Carolina coast was making it real, in
the winter of 1861, the Union Navy was still
unequipped to successfully enforce Lincoln’s
decree. Indeed, as late as fall 1862, a Union
officer wrote to a colleague:

B st Lo

Figure 2.2. Union “Anaconda Plan” as characterized in 1861. Four years

later, propaganda had been replaced by reality and the Confederacy’s ability to
prosecute the war was at a virtual standstill (courtesy National Archives).
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I would be glad if I could only impress
upon you some faint notion of how
disgusting it is to us, after going through
anxieties of riding out a black, rainy,
windy night in three fathoms of water,
with our senses on the alert for sound
of paddles or sight of [a] miscreant
violator of our blockade...when
morning comes to behold him lying
there placidly inside of Fort Sumter, as
if his getting there was the most natural
thing in the world [Musicant 1995:368].

Consequently, the Union turned to alternative
means of closing Southern ports. Of these, the
two “Stone Fleets” are perhaps the most well
known and ultimately affected the fate of both
Hunley and Housatonic.

The Stone Fleets were aging whalers,
brought south from New England ports, loaded
with granite from the farm walls of rural
Massachusetts and Connecticut and sunk in the
main channels of Southern ports to block
shipping. The first Stone Fleet was intended
for the mouth of the Savannah River, but,
following capture of Fort Pulaski on Tybee
Island by USS Seneca and USS Pocahontas,
Southern forces sank their own Stone Fleet to
prevent a Union upriver incursion (ORN ser.
1:12:325-326). On December 18-20, 1861,
under the direction of DuPont’s second in
command, Captain C. H. Davis, the Union’s first
Stone Fleet of 16 ships was diverted to
Charleston and sunk in the main shipping
channel just off Morris Island (DANF'S V:424).
Southern General Robert E. Lee wrote in

Figure 2.3. South Carolina coast showing the Union base at Port Royal and
Confederate port of Charleston. This 1861 map, published in Boston, allowed
the northern public to track the unfolding drama of the Union blockade
(courtesy National Archives).
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outrage to Confederate Secretary of War J. P.
Benjamin that: “This achievement, so unworthy
any nation, is the abortive expression of the
malice and revenge of a people which it wishes
to perpetuate by rendering more memorable a
day more hateful in their calendar” (ORN ser.
1:12:421-423). Southern ire notwithstanding,
one month later, on January 26, 1862, 14 ships
of the second Union Stone Fleet were sunk off
Sullivan’s Island between the shore and
Rattlesnake shoals (ORN ser. 1:12:513). This
left only the Swash Channel and a portion of
Maffit’s Channel navigable into Charleston
Harbor. As the Stone Fleets began to block
these navigation channels into Charleston,
sedimentation patterns changed, the channels
began to fill, and the ships slowly scoured
themselves into the sandy bottom. The inshore
side of Maffit’s Channel and the Swash
Channel, south of Rattlesnake Shoal (and the
point of contact between Housatonic and
Hunley) became the two primary routes for
Southern vessels running the Union blockade.
The Union Navy had narrowed and defined the
field of conflict outside of Charleston (Figure
2.4) to two channels their few vessels could
more easily control.

As the Union armed itself for the
intensifying naval conflict, concurrent efforts
were underway in the Confederacy. On March
12, 1862, in New Orleans, Confederate
engineers Baxter Watson and James
McClintock launched Pioneer, the first of three
submarines that would culminate with H.L.
Hunley (Ragan 1999:47).

HOUSATONIC

On November 20, 1861, the same day the
Union’s first Stone Fleet arrived at its Port Royal
staging point, the second-rate, steam sloop-of-
war USS Housatonic was launched from the
Boston Navy Yard. As part of the rapid build-
up of Union naval forces, Housatonic, like its
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sister ship USS Ossipee, was designed for long-
range, open-ocean cruises. These ships were
intended to be the first line of defense against
the increasingly serious depredations of
Confederate raiders such as the CSS Alabama
and CSS Oreto that were then engaged in a
highly successful campaign of guerre du course
(commerce raiding) against Union merchant
shipping worldwide. Modified from the
existing Mohican class of first-rate screw
sloops, the Ossipee class was designed with
increased beam and displacement (Canney
1990:95). As with Ossipee, the $231,526.71
cost of Housatonic was partially offset by
civilian sponsors; in this case, Jane Coffin
Colby and Susan Paters Hudson (the daughter
of the commandant of the Boston Navy Yard)
(ZC Files, Navy Department Library; DANFS
[11:370-373).

Housatonic was built at 205 ft. (62.4 m) long
with 38 ft. (11.6 m) at maximum beam and a 16
ft. 10 in. (5.1 m) depth for an overall
displacement of 1,934 tons (Bennet
1896:Appendix B) (Figure 2.5). The hull was
solid framed of live oak with 42 x  5/8-in.
(11.4 x 1.6 cm) iron cross-strapping at 3-ft. (.9
m) intervals throughout the hull. The hull was
copper sheathed below the load line for
protection against marine borers (Boston Daily
Advertiser, November 21, 1861).

The Ossipee class was the first instance in
which the entire power system of both engines
and boilers were designed by the Union Navy’s
Chief Engineer Benjamin Isherwood (Canney
1990:95). Isherwood’s design reflected his
theories that smaller cylinders and larger boilers
were required to produce greater power. As a
consequence, the large, twin Martin Tubular
Patent boilers were married to relatively small,
horizontally opposed, direct-action cylinders 42
in. (1.06 m) in diameter with a 30-in. (.8 m)
stroke (Figure 2.6) (Canney 1990:95).
Isherwood’s engine design proved problematic
for the Ossipee class because the firms building
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Figure 2.4. Map of Charleston Harbor and its approaches as it was during the blockade (after ORN ser. 1:14:3).
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Figure 2.5. The only surviving image of USS Housatonic (courtesy Naval Historical Center

(NHC)).

the engines had little or no experience in the
production of marine power plants and were
unfamiliar with the engineering tolerances
required for the successful production of higher
pressure steam machinery. Both Housatonic’s
sister ships, Ossipee and Janiata, experienced
extensive engine problems early in their careers
(Canney 1990:95). The Globe Iron Works of
Boston constructed Housatonic’s engines and
boilers, which provided an estimated 1,150
horsepower and an anticipated speed of 14 knots
(Boston Daily Advertiser, November 21, 1861).
In addition to the steam power plant and 235
tons of coal, Housatonic carried three masts in
a bark rig (Figure 2.7). Though classed as an
auxiliary propeller, in reality, Housatonic relied
primarily on steam as a source of propulsion.
Crew complement for Housatonic was 200
sailors and officers with space for another 100
marines if necessary (Canney 1990:95) (Figure
2.8).
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Housatonic was originally armed with one
100-pound and three 30-pound Parrot rifles, one
XI-in. Dahlgren smooth-bore cannon, three 33-
pound cannons, two 24-in. howitzers, one 12-
in. howitzer (the howitzers were for the ship’s
boats) and one 12-in. rifle (Silverstone 1989:42).
In April 1863, armament was increased by the
addition of two 32-pound smooth-bores, and
another two were added in November of that year
(ZC Files, Navy Department Library).

Procurement problems for engines and
armaments delayed the entry of Housatonic into
active service for nine months. Finally, on
August 29, 1862, USS Housatonic was formally
commissioned as a second-rate screw sloop-of-
war in the Union Navy, and on September 11,
under the command of Captain William R.
Taylor sailed with USS Canandaigua from
Boston to Port Royal, South Carolina to
participate in the Union blockade. On
September 19, 1862, both ships arrived in South
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Figure 2.6. Martin vertical patent boiler. All measurements in ft.-in. (after Bennett
1896:222).

Figure 2.7. Rigging arrangements on Housatonic’s sister ship USS Ossipee
in Hawaii, 1867. Despite early engine problems, the Ossipee design was
fundamentally sound. Several of the class served for many decades after
the war (courtesy NHC).
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AT QUAREERS = OSSIPCE. : o ¥ 57

circa 1887—1888 (courtesy NHC).

Carolina and joined the front line of the
blockade (DANFS 1991:371).

BLOCKADE

“Honor and glory shall be the watchword of
the Navy and not profit.”
Admiral David Porter, October 31, 1864

Life on the Union blockade was a curious
blend of ongoing boredom punctuated by brief
instants of fierce excitement and occasional
terror. After weeks or months of sitting on the
blockade line, a chase for a Southern blockade
runner or a Confederate naval attack would
unleash pandemonium that might last only
minutes or hours at the most. The excitement
existed on both sides, and one Confederate
blockade runner later wrote: “Nothing I have
ever experienced can compare with it. Hunting,
pig-sticking, steeple-chasing, big-game
shooting, polo—I have done a little of each—

Figure 2.8. Muster of marines and sailors on the deck of an Ossipee-class sloop-of-war
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all have their thrilling moments, but none can
approach ‘running a blockade’”” (Taylor 1896).
Incentive for Union vigilance was huge, and
capturing a blockade runner provided tangible
rewards for the sailors on federal ships as the
prize value of the capture was distributed in
shares among the crew, who were typically paid
12 to 18 dollars per month (Figure 2.9). A
single, rich capture could provide an entire ship
with the equivalent of months or even years of
wages.

The constant blend of tension and boredom
took its toll on the sailors of the Union Navy,
while the need to maintain operational readiness
extracted a similar toll on the ships and
machinery of the blockading squadrons (Figure
2.10). On August 21, 1862, Admiral DuPont
wrote to Assistant Secretary of the Navy
Gustavus Fox that the fires of the USS Pembina
had been out only 70 hours since the ship was
commissioned 10 months earlier in October of
1861; other ships experienced similar wear
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(ORN ser. 1: 13:268-269). Isolated at the end
of an extended supply line that ran hundreds or
thousands of miles to industrial centers in the
North, admirals in charge of the Gulf, South
Atlantic and North Atlantic Blockading
Squadrons competed for new men, materials
and ships. Housatonic, reporting to Port Royal,
was originally slated to join Admiral David
Farragut’s Gulf blockading squadron in Mobile,
Alabama (ORN ser. 1:19:154).

On December 12, 1862, Admiral DuPont
ordered Captain Taylor to join the Union
blockade fleet on station off Charleston (ORN
ser. 1:13:478). The next month, on January 22,
1863, the newly arrived crew of Housatonic
mistakenly fired on the gunboat USS Offawa as
it chased a Confederate schooner trying to run
into Charleston harbor (ORN ser. 1:13:525-526).
The following week, on January 29, Housatonic
and the schooner G.W. Blunt successfully
intercepted the Confederate blockade runner
Princess Royal. While attempting to navigate
into the harbor via the still-open channel along
the shore of the Isle of Palms and Sullivan’s
Island, Princess Royal was driven ashore and
captured (ORN ser. 1:13:551-552). The cargo
of marine engines, medicine, armor, armament
and associated machinery was the richest prize-
capture of the entire Civil War and a significant
setback to the program of Confederate ironclad
construction. Altogether, $337,816.11 was split
five ways with Housatonic receiving a significant
share (Porter 1985:841).

For three days the captured Princess Royal
anchored next to Housatonic, which was acting
as flagship for the blockade, while Powhatan
and Canandaigua were coaling in Port Royal.
Aware of the temporary weakness of the Union
blockade, Confederate forces attempted to wrest
back the prize from its Union captors. This attack
turned into the single largest naval engagement
in the Charleston blockade, and Housatonic, as
the acting flagship, played a central role in the
battle that followed (Bennett 1896:369).
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Under the command of Flag Officer Duncan
Ingraham, the two Confederate ironclad rams
CSS Palmetto State and CSS Chicora burst out
of Charleston harbor early on the morning of
January 31, 1863 (ORN ser 1:13:589) (Figure
2.11). Palmetto State, Ingraham’s flagship, bore
down on the federal fleet and rammed into the
starboard stern quarter of the anchored
blockader USS Mercadita. As the two ships
grappled together, Palmetto State opened fire
with its 7-in. Brooke rifle and destroyed the
portside boiler and condenser of Mercadita,
crippling the blockader (Musicant 1995:379).
As Mercadita slowly filled with water, Palmetto
State asked for and received the surrender of
the federal ship. Satisfied with the word of
Captain Henry Stellwagen that the ship and
crew were now Confederate prisoners, and
unable to spare the crew for a boarding party,
Ingraham steered Palmetto State towards the
Union blockade ship Quaker City (Musicant
1995:379-80).

As Palmetto State attacked Mercadita, the
Confederate ram CSS Chicora attacked and
mauled the Union blockader USS Keystone
State. Sneaking to within 50 yards, Chicora
opened fire and smashed Keystone State’s port
paddlewheel, condenser and boiler. Crippled
and sinking, the Union vessel slowly moved to
escape. Unaccountably, Chicora did not press
home the attack, and Keystone State limped to
safety behind the Union blockade line
(Musicant 1995:380).

While the alarm from Palmetto State and
Chicora’s attacks spread throughout the fleet,
the captured prize Princess Royal, lying moored
by Housatonic, got up steam from cold water,
“... by the almost superhuman exertions of
Mr. Thurston,” and escaped out to sea (Bennett
1896:371). Housatonic, as the largest ship of
war then on the blockade, was the first to
respond. In a running fight with both ironclads,
Housatonic chased the Confederate ships as
they withdrew to the shelter of Fort Sumter’s
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CS. TRONCLAD CHICORA

Figure 2.11. Confederate ironclad CSS Chicora which, along with the
CSS Palmetto State, attacked and mauled the Union blockade in January
1863 (ORN ser. 1:13:577).

stood toward the firing. We immediately
slipped and steamed after her, all hands
at quarters. Hailed the prize steamer
[Princess Royal] and ordered her to get

guns. After the battle, the following account of
the engagement taken from Housatonic’s log
was dispatched to Secretary of the Navy Gideon
Welles:

At 5:05 a.m. saw the flash and heard
the report of a gun bearing S.W.; the
firing continued about half an hour at
intervals, when there was a cessation of
about twenty minutes; it was then
resumed, the direction varying from
S.W. to S. Could not see the vessels from
whence it came on account of the dense
mist about the horizon. At 6:15 a. m.
saw three vessels together, bearing S.
by E.; made one of them out to be the
Quaker City. USS Augusta burned
Coston’s signals, which were not
understood, but which were supposed
to mean danger; she got underway and
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underway. About 6:40 a.m. saw black
smoke to the westward and as soon as
it became light enough to see,
discovered a ram with a Confederate
flag, steaming rapidly toward Fort
Sumter. The Augusta was then engaged
with another vessel. Ran down between
them, when a second ram was
discovered, on which we opened fire at
7:08 a.m. She was then moving slowly
toward the direction of the harbor. At
7:37 a. m. she went out of range. We
fired thirty-four guns at her in this
interval; she returned our fire, but none
of her shots struck us. We knocked
away her pilot house and forward
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flagstaff. At 7:50 am, discovering her
roof covered with men, fired two shots
from the 100-pounder rifle at extreme
elevation, both of which fell short.
[ORN ser. 1:13:589].

Immediately after the attack, Admiral
DuPont ordered the most powerful ship in his
command, the USS New Ironsides, to move
inshore at night and place itself between the
Union fleet and possible future attacks (ORN
ser. 1:13:623). This repositioning placed the
vessel in harm’s way the following October and,
indirectly, contributed to the chain of events that
would result in the loss of Housatonic.

Another military result of the Confederate
attack was that DuPont’s planned ironclad
assault against Fort Sumter was delayed until
his force of five ironclads could be augmented
with additional reinforcements. Though wary
of the chances for the coming attack, DuPont
was reassured by Secretary Welles that any
responsibility for failure would be shared by
the Navy Department (Musicant 1995:338).
This promise would be faithlessly broken in the
aftermath of the disastrous Union attack later
that spring (Figure 2.12).

As the military results of Chicora and
Palmetto State s attack were being assessed, the
Confederate defenders of Charleston moved to
capitalize politically on the ironclad breakout.
Three days later, on February 2, 1862, General
Beauregard issued the following statement in
the Savannah Republican:

The results of the engagement are two
vessels sunk, four set on fire and the
remainder driven away.

Yesterday  afternoon  General
Beauregard placed a steamer at the
disposal of the foreign consuls to see
for themselves that no blockade existed.
The French and Spanish consuls
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Figure 2.12. Union Secretary of the Navy
Gideon Welles, a key figure in the political
maneuverings that accompanied the naval
operations around Charleston (courtesy
National Archives).

accepted the invitation. The British
consul, with the commander of the
British war steamer Petrel, had
previously gone 5 miles beyond the
usual anchorage of the blockaders and
could see nothing of them with their
glasses.

Late in the evening four blockaders
reappeared, keeping far out.

This evening a large number of
blockaders are in sight, but keeping
steam up ready to run.

The foreign consuls here have had a
meeting last night. They are
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unanimously of opinion that the
blockade of this port is legally raised
[ORN ser. 1:13:617].

Union naval officers and politicians moved
quickly to quell any idea that the blockade had
been raised since, if true, it would require
another act of Congress to reinstate the blockade
legally, and this would entail a delay of up to
three months and, more important, a
reexamination of the Union’s desires to pursue
the entire conflict (Bennett 1896:373). In this
short period of relief, the South could have
received a vital infusion of war material and
foreign currency.

The political maneuverings in the aftermath
of the Confederate attack spoke to the heart of
a fundamental weakness in the Union blockade
that the Confederacy made every effort to
exploit. Though the Lincoln government
maintained that the Southern states were
members of the Union in insurrection, the act
of imposing a blockade required the enactment
of political processes that both took time and
implicitly recognized the Confederacy as a
sovereign nation. The declaration of a blockade
likewise affected other nations, primarily
Britain and France who, in their moves to
declare neutrality in the conflict, also implicitly
recognized the Confederacy. This implicit
status secured the South the right, under
international law, to purchase arms in neutral
countries, to secure loans to purchase war
material, and to legally commission warships
as privateers for open ocean raiding (McPherson
1988:387). Ultimately however, both Britain
and France found reasons to live with the
political ambiguity of implicit recognition of
the South, not the least being that it allowed
them to make money selling weapons to both
the Union and the Confederacy. In end, the
Confederate ironclad breakout was not decisive
and, unwilling to raise the blockade on what
amounted to a technicality, the Union fleet
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maintained its position in the channels leading
into Charleston.

Throughout late winter and early spring
1863, life on the Union blockade resumed its
monotony. On the Confederate side,
experiments continued with submarines.
Following the loss of New Orleans to Admiral
David Farragut’s fleet in April 1862, Baxter
Watson and James McClintock scuttled Pioneer
and shifted operations to Mobile, Alabama.
Construction of a second Confederate
submarine, Pioneer II, began in July 1862,
though difficulties in procuring an
“electromagnetic engine” led to delays and
eventual modification to human power. Finally
in January 1863, Pioneer Il was launched in
Mobile. While under tow to attack Union
blockading vessels outside Mobile Bay in
February 1862, Pioneer II sank in a heavy chop
(Ragan 1999:93, 97). Undaunted, Watson,
McClintock and a third partner, Horace Lawson
Hunley, embarked on construction of a third
submarine drawing upon the lessons learned on
the previous two. This third craft was launched
in Mobile in July 1863 (Ragan 1995:28).

On April 7, 1863, the long-planned Union
ironclad attack against Fort Sumter began.
Housatonic played a supporting role, but was
not directly involved in the attack. Under
Admiral DuPont, nine Union ironclads steamed
into Charleston Harbor to attack Fort Sumter
with USS Weehawken in the front pushing an
anti-torpedo raft (Porter 1985:374). As the
outgoing tidal current surged through the mouth
of Charleston harbor, the raft buckled and
Weehawken lost way. When the other ironclads
moved into the harbor, the currents grabbed
them as well, and the attack degenerated into a
dangerous series of misses and near groundings
for the Union fleet. Maneuvering more to stay
afloat and avoid collision than to attack,
DuPont’s ironclads were shot to pieces. USS
Keokuk limped out of the harbor after being hit
90 times by the Confederate batteries. The
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following day, despite the crew’s efforts,
Keokuk sank in the main channel, just off
Morris Island (CWNC 111-59) (Figure 2.13). His
earlier promise not withstanding, Secretary of
the Navy Welles did not step up to cover
Admiral DuPont from the rain of irate public
opinion that descended upon him.

Unwilling to admit that the ‘invincible’
ironclads might have weaknesses, Union
propagandists had no choice but to paint the
attack as a command failure. While DuPont
attended to the political fallout from the abortive
attack, under Union naval guns and the cover
of night, Confederate forces removed Keokuk s
sunken XI-in. Dahlgren guns and, more
important, its code book (CWNC I1I-138). One
of the principals in the recovery of Keokuk's
materials was Confederate Naval Officer
William T. Glassell, who would later show
similar nerve during his attack on the USS New
Ironsides with the newly built semisubmersible
CSS David (ONR ser. 1:14:78).

In the weeks that followed the failed Union
attack, Confederate blockade running
intensified with mixed results. On April 19,
1863, Housatonic captured the outbound
blockade runner Neptune loaded with a cargo
of cotton and turpentine. Housatonic ’s crew
split prize money of $14,204.24 with the crew
of New Ironsides (ORN ser. 1:41:148-149;
Porter 1985:840). One month later, on May 16,
1863, Housatonic assisted with the capture of
the sloop Rontereau and received a 1/15 share
of the $1,351.71 prize. Confederate
counterattacks not withstanding, the increasing
Union naval forces blockading Southern ports
had a noticeable effect on the ability of the
South to run the blockade. On June 11, for
example, the blockade runner Havelock ran past
the USS Memphis, Stettin and Ottawa, but was
so severely damaged by Union gunfire that the
crew ran the ship aground on Folly Island where
it was later burned. Captain Turner, commanding
officer of USS New Ironsides reported that the

Figure 2.13. USS Keokuk, the first of three ironclad casualties for the Union blockade

of Charleston (ORN ser. 1:14:24).
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ship was “a total wreck” (ORN ser. 1:14:253).
By the end of the war, 687 blockade runners had
been captured by Union naval forces for a
total of more than 10 million dollars in prize
money. As Musicant (1995:370) observes: “In
1861 one blockade runner in 10 was captured;
in 1862, one in eight; in 1863—64, one in three;
and in 1865, one in two. Such figures indicate
that the Confederacy had reached the point of
strangulation” (Figure 2.14).

While the Union stranglehold on Charleston
tightened in 1863, offensive operations directed
at capturing Fort Sumter and other harbor
defenses moved slowly despite efforts to force
a decisive victory. As spring turned to summer,
the political aftermath of the first monitor attack

against Fort Sumter was finally played out. On
July 6, 1863, unable to recover from the
disastrous assault by Union ironclads in April,
Rear Admiral DuPont was replaced by Rear
Admiral John Dahlgren as commander of the
South Atlantic Blockading Squadron (CWNC
III-111) (Figure 2.15). That same month,
Captain Taylor was relieved of duty as
commander of Housatonic due to illness. By
August 20, Charles W. Pickering had replaced
him as captain. (ORN ser. 1:14:389) (Figure
2.16).

On July 10, under the command of newly
appointed Admiral Dahlgren, Union ironclads
USS Catskill, Montauk, Nahant and Weehawken
began bombardment of Confederate forces on

wll

Figure 2.14. Confederate blockade runner, possibly Celt,
wrecked on the stone jetty of Sullivan’s Island. As the
effectiveness of the Union blockade increased over the course of
the war, this scene became more and more common (courtesy

Library of Congress).
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Figure 2.15. Admiral John Dahlgren on
USS Pawnee off Charleston (courtesy
Library of Congress).

Figure 2.16. Housatonic’s second captain,
Charles W. Pickering (courtesy South Carolina
Archives).
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Figure 2.17. Dahlgren (center) and his staff on USS Pawnee during the

v

blockade of Charleston (courtesy National Archives).

Morris Island in support of a Union ground
offensive (ORN ser. 1:14:316) (Figure 2.17).
Under cover of the ironclad’s guns, federal
troops commanded by General Quincy Gillmore
moved to attack Confederate positions
surrounding Fort Wagner, a key fortification for
the defense of Charleston Harbor, on the
northern tip of Morris Island.

The mounting Union pressure on the
Confederate defense of Charleston produced
a predictable response from an increasingly
desperate General Beauregard. As the key to
Fort Sumter crumbled under the combined
assault of Gillmore’s troops and Dahlgren’s
ironclads, the fragility of Charleston’s
defense became a stark and unpleasant reality
to the Confederacy. If Fort Wagner and
Morris Island fell, then Sumter would fall,
and if Sumter fell, so too would Charleston.
On July 12, Beauregard wrote Captain
Tucker, commander of Confederate Naval
forces in Charleston:
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The presence of the enemy’s monitors
within the bar eminently endangers our
works on Morris Island, the holding of
which is so vital to the defense
ultimately of Fort Sumter. It has,
therefore, become an urgent necessity
to destroy, if possible, part or all of these
ironclads and may not this be done with
means at our disposition?

Beauregard declared that this would be: “...
an event which I need not say would be of
incalculable importance to the defense entrusted
to us” (ORN ser. 1:14:725). The next week,
Beauregard followed up with a second message
to Tucker:

I believe it my duty to acquaint you with
the fact that I consider it of the utmost
importance to the defense of the works
at the entrance of the harbor that some
effort should be made to sink either the
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Ironsides or one of the monitors now
attacking the works on Morris Island,
not only because of the diminution thus
effected in the enemy’s means of
offense, but because of the great moral
effect that would inevitably result from
such an occurrence. The stake is
manifestly a great one, worthy of no
small risk... One monitor destroyed
now will have greater moral and
material effect, I believe, than two sunk
at a later stage in our defense [ORN ser.
1:14:728].

In August 1863, a request by General
Beauregard, the third Confederate submarine
produced by Watson, McClintock and Hunley
was moved to imperiled Charleston by rail from
Mobile, Alabama. On August 12, 1863, while
the Union siege of Fort Wagner was proceeding
steadily, if not quickly, the submarine arrived
and the crew began preparations for an attack
against the Union blockade (Ragan 1995:35,
37).

While the Union paid out prize money for
the capture of Confederate blockade runners to
ordinary sailors, the Confederacy established
an analogous practice for the destruction of
Union naval vessels. On May 21, 1861, the
Confederate government had guaranteed the
right of patent for any invention beneficial to
the war effort reserving for the government the
right to use it and declaring that it would: “pay
to any private armed vessel commissioned
under said act 20 per centum on the value of
each and every vessel of war belonging to the
enemy that may be sunk or destroyed” (CWNC
I-14). In Charleston, the newly arrived
submarine crew were met with the same
opportunities. Brigadier Jordan, Beauregard’s
chief of staff, was advised by Mr. B. A. Whitney
that a reward of $100,000 would be paid for
the destruction of the Union ironclad New
Ironsides and that: * ... a similar sum for the
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destruction of the wooden frigate Wabash
[Dahlgren’s flagship], and the sum of fifty
thousand dollars for every monitor sunk™ was
also offered (CWNC III-128).

On August 23, 1863, under the command
of Admiral Dahlgren, the Union monitors
Weehawken, Montauk, Nahant, Passaic and
Patapsco attacked Fort Sumter for the second
time. As with the April attack, the Union
ironclads were heavily damaged by Confederate
guns. Sumter remained in Confederate hands,
though with the combined land and sea assault
on Fort Wagner, the Union was slowly gaining
ground (Figure 2.18).

The following day, August 24, 1863, Union
spies in Nassau reported the existence of a
Confederate submarine in Charleston Harbor
to Secretary of the Navy Gideon Welles. Welles
passed a copy of the letter to DuPont. The
following day, Hunley’s civilian crew, thought
too timid by the Confederate command, was
replaced by a crew of Confederate sailors from
the battle-tested ironclad rams Chicora and
Palmetto State. Perhaps unfamiliar with the
quirks of their new craft, five members of the
new crew drowned after H.L. Hunley sank
during training at Fort Johnson on August 29,
1863. The submarine would not be recovered
until September 14 (Ragan 1995:42, 46, 58).

After two months of bloody siege and
thousands of casualties, Fort Wagner, the
Confederate stronghold on Morris Island was
abandoned on September 7, 1863. One more
step toward the defeat of Charleston was taken
by the Union, and their thoughts now turned to
the capture of Fort Sumter (Burton 1970:179).

Following the fall of Morris Island,
Dahlgren sent a signal to the Confederate
defenders of Fort Sumter demanding its
surrender. Still defiant, the garrison replied:
“Come and take it” (ORN ser. 1:14:567).
Emboldened by their recent success and under
the impression that Sumter was lightly held,
both Admiral Dahlgren and General Gillmore
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Figure 2.18. Officers and crew onboard the Union monitor
USS Catskill on the Charleston blockade (courtesy Library

of Congress).

independently planned a follow-up attack on the
fort on the night of September 8-9, 1863. On
the afternoon of the planned attack, each learned
of the other’s intentions. Unable to agree who
should be in command, Gillmore withdrew his
forces from the attack. Confederate forces,
using the code book captured from the Keokuk
in April, read all the signals passing between
Gillmore and Dahlgren and learned of the attack
(Burton 1970:195; CWNC 111-140) (Figure
2.19). Late on the night of September 8, 400
Union sailors and marines, including 30 men
from USS Housatonic, in a flotilla of small
boats attempted to take Sumter by stealth,
unaware of the Confederate reception prepared
for them. The operation was a disaster of
nighttime confusion, Confederate grapeshot and
hand grenades. Dahlgren was later to report:
“Moultrie [sic] fired like the devil, the shells
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breaking around us and screaming in chorus”
(CWNC 11I-140). Chicora, veteran of the
breakout in January, enfiladed the attacking
flotilla and contributed to the crushing blow
to Union designs on Sumter (CWNC 111-140).
More than 100 men were taken prisoner,
including Lieutenant E. T. Brower and 15
other sailors and marines from Housatonic
(Porter 1985:447-9; ORN ser. 1:14:617).
William Hill, a sailor from the Powhatan, and
William Beebe, the Officer’s Steward from
Housatonic, were bribed by their Confederate
captors and deserted: “...giving all the
information in their power regarding the
squadron in Charleston. They took their oath
of allegiance and are now in the Southern
Confederacy” (ONR ser. 1:14:630). Sumter,
the key to Charleston, remained in
Confederate hands (Figure 2.20).
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Figure 2.19.
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Signalégs for Adiral ahlgren off Georgi;. Thanks

to the captured Keokuk codebook, Confederate forces in Charleston
were able to read preparations for the September 8, 1863, small
boat attack almost as quickly as they were made (courtesy Library

of Congress).

Following the failed assault on Sumter in
September, Union operations against
Charleston fortifications eased slightly. On the
Confederate side, plans moved into high gear
to attack one of the Union ironclads that had
been the source of such concern to General
Beauregard since his July letters to Captain
Tucker. Following the breakout of CSS Chicora
and Palmetto State into the blockade fleet in
January, the linchpin of the Union blockade had
been the most powerful ship in the squadron,
USS New [Ironsides, which took up a nightly
position between Confederate forces inside
Charleston Harbor and the Union fleet outside.
With 10 guns on each side and 4’4 in. (11.4 cm)
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of armor, New Ironsides was the most
powerfully armed and effective ship in
Dahlgren’s blockade fleet (DANFS V:58-59).
After the war, Beauregard wrote:

I may note that this ironclad threw a great
deal more metal, at each broadside, than
all the monitors together of the fleet; her
fire was delivered with more rapidity and
accuracy, and she was the most effective
vessel employed in the reduction of Fort
Wagner [Campbell 2000:149].

On the night of October 5, 1863, under
command of Lieutenant William T. Glassell
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Figure 2.20. Confederate defenders of Fort Sumter examine the
wreckage outside the walls on September 9, 1863, the morning
after the doomed Union attack (courtesy Library of Congress).

(who oversaw salvage of Keokuk’s guns in
April), the Confederate steam-powered,
semisubmersible CSS David in a daring surprise
attack rammed a 60-pound black powder charge
into the hull of USS New [ronsides (Figures
2.21 and 2.22).

The explosion threw a huge spout of water
into the air and the descending water put out
David’s boiler fires. In charge of a crippled
vessel, Glassell and one of his men abandoned
David and were captured by the crew of New
Ironsides. Two other crew members managed
to relight the boiler fires and escape back to the
safety of Charleston (ONR ser. 1:15:9-10).
Damage to the Union ship appeared slight at
first, though later a thorough examination in
November revealed extensive hull and frame
damage (ONR ser.1:15:17-18). Glassell and
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the other captured crew member were sent north
to be tried and hanged for, as Union newspapers
reported, “using an engine of war not
recognized by civilized nations” (Campbell
2000:150). Fortunately for Glassell and his
compatriot, cooler heads prevailed and they
were released as part of a prisoner exchange
several months later.

The following day, October 6, 1863,
Admiral Dahlgren, impressed by the potential
effectiveness of David, wrote to Assistant
Secretary of the Navy Augustus Fox:

... Among the many inventions with
which I have been familiar, I have seen
none which have acted so perfectly at
first trial. The secrecy, rapidity of
movement, control of direction, and
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Figure 2.21. Confederate David-class semisubmersible in Charleston,
1865. Under the command of Lieutenant William Glassell, the first of

the Davids very nearly sank USS New [ronsides (courtesy National
Archives).

1:14:605).
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precise explosion indicate, I think, the
introduction of the torpedo element as
a means of certain warfare. It can be
ignored no longer. If 60 pounds of
powder, why not 600 pounds? [ONR
ser. 1:15:10; Figure 2.23].

Alvah Hunter, a ship’s boy on the ironclad
USS Nahant, later wrote in his memoirs:

That this torpedo attack was only
partially successful seems to have been
due to the fact that the torpedo struck
the side of the vessel at a depth of three
to four feet below the surface of the
water where there was three inches
thickness of iron armor. Thus there was
... greater resistance of iron armor, plus
the great weight of the ship, than of
water above—hence the “geyser” which

Figure 2.23. Second David-class smiéﬁbmermble in Carlest£>

went up into the air and very nearly
swamped the torpedo-boat.

Had the torpedo been lowered into the
water to a depth of, say, ten to twelve
feet, it would have been exploded
against the hull of the ship and the force
of the explosion would have been
supported by the great weight of water
above it. In this case the frigate would
doubtless have gone down in a very few
minutes, and torpedo warfare would
have taken on a great impetus [Hunter
1987:142].

In Charleston, the results of the David
attack were similarly analyzed and
modifications proposed by Confederate
forces—primarily increasing the size of the
explosive charge in the torpedo and the depth

.

n, 186. Followg
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the attack in October 1864, Dahlgren feared that Charleston Harbor would swarm
with these vessels (courtesy National Archives).
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at which it was delivered. These modifications
ultimately bore fruit in Hunley s attack against
Housatonic (Ragan 1999:178; ORN ser.
1:15:20).

On October 15, perhaps spurred by David's
near success 10 days earlier, Horace L. Hunley
and the rest of the submarine crew renewed
training. While practicing attacks on the
receiving ship CSS Indian Chief inside the
harbor, the Confederate sub, under Hunley’s
command sank in the mud after a series of
human errors. Hunley and seven other crewmen
suffocated in the submarine.

For the second time in as many months,
divers Angus Smith and David Broadfoot
recovered the sunken vessel and its dead crew.
On November 7, after three weeks on the
bottom, the submarine was returned to the
surface. Hunley and the rest of the second crew

were retrieved and buried in Magnolia cemetery
the next day (Ragan 1995:66, 70).

As the crew was removed from the
recovered sub, preparations began for another
refit. In December 1863, Lieutenant George
Dixon, familiar with the submarine from his
time as an engineer in Mobile, was detached
from the 21% Alabama Volunteer Regiment and
placed in charge of the salvaged, refitted, and
newly armed H.L. Hunley. Dixon was given
instructions that, henceforth, Hunley was not
to submerge, but instead to attack in the manner
of David. At the same time a new volunteer
crew for the submarine was selected from the
CSS Indian Chief; the ship beneath which the
eight men of the second crew had died (Ragan
1995:90, 96, 100) (Figure 2.24).

While H.L. Hunley was undergoing a series
of misfortunes, USS Housatonic continued to
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2 " T B .
RSSO Y, =t

Figure 2.24. Conrad Wise Chapman’s painting of H.L. Hunley, made during its refit
in December 1863 following the second sinking (courtesy Museum of the

Confederacy).
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play an active and profitable role in the
interception of Confederate blockade runners.
On November 5, 1863, Housatonic received a
1/13 share of the $34,144.08 awarded for the
capture of the blockade runner Major E. Willis,
and on December 8, a 1/11 share of the
$14,609.20 awarded for the capture of the
blockade runner Annie Dees (Porter 1985:833,
839).

On December 14, 1863, following the
refurbishment of the recovered Hunley,
Lieutenant Dixon and the third crew were
ordered by General Beauregard to commence
operations against the Union blockade outside
of Charleston Harbor:

... First Lieutenant George Dixon,
Twenty-First Alabama Volunteers, will
take command and direction of the
submarine torpedo boat ‘H.L. Hunley,’
and proceed to-night to the mouth of the
harbor, or as far as capacity of the vessel
will allow, and sink and destroy any
vessel of the enemy with which he can
come in conflict [Ragan 1995:96].

Early attempts from an operations base at
Mount Pleasant were unsuccessful throughout
the month of December.

A month after the recommencement of
operations against the Union blockade, on
January 5, 1864, deserters from CSS Indian
Chief (which had provided the bulk of the third
crew for H.L. Hunley) informed Admiral
Dahlgren of the existence of the submarine.
Two days later, Dahlgren issued orders to the
blockading squadron detailing precautions to
take against Confederate submarine and
semisubmersible attack:

I have reliable information that the
rebels have two torpedo boats ready for
service, which may be expected on the
first night when the water is suitable for
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their movement. One of these is the
David, which attacked the Ironsides in
October; the other is similar to it.

There is also one of another kind, which
is nearly submerged and can be entirely
so. Itis intended to go under the bottoms
of vessels and there operate. This is
believed by my informant to be sure of
well working, though from bad
management it has hitherto met with
accidents, and was lying off Mount
Pleasant two nights since.

There being every reason to expect a
visit from some or all of these torpedoes,
the greatest vigilance will be needed to
guard against them. The ironclads must
have their fenders rigged out and their
own boats in motion about them.

A netting must also be dropped
overboard from the ends of the fenders,
kept down with shot, and extending
along the whole length of the sides;
howitzers loaded with canister on the
decks and a calcium for each monitor.
The tugs and picket boats must be
incessantly upon the lookout, when the
water is not rough, whether the weather
be clear or rainy [ORN ser. 1:15:226—
227].

With the inner, ironclad, cordon of the
blockade exercising stricter precautions against
attack, Dixon and his crew shifted their focus
to elements of the Union fleet further offshore
(Figure 2.25). Initially, Charleston’s two secret
weapons, Hunley and David worked together
to attack the blockade with David towing
Hunley into attack range. In early January while
under tow, Hunley’s trailing torpedo fouled the
CSS David. Had the contact fuses on the
torpedo exploded it would have set off the black
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Charleston
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powder charge and destroyed both vessels, but
the crew cleared it after several tense moments.
Following this near miss, Captain Tucker
refused to allow David to tow Hunley into
action. Forced to rely exclusively on the power
provided by its crew, Dixon and his crew
relocated to Breach Inlet, between Sullivan’s
Island and Isle of Palms, to be closer to the softer
targets of the outer ring of the blockade (Ragan
1995:104).

At the beginning of 1864, the fate of
Charleston was becoming apparent to all
concerned. With Morris Island under Union
control and Charleston under continual
bombardment from batteries between Morris
and James Island, things began to look grim for
the defenders of the “Cradle of Rebellion.” As
the prospect of victory became more tangible,
Admiral Dahlgren found himself increasingly
on the political defensive from Washington, DC
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Outer (Wooden) {
' Blockade Line

politicians that couldn’t seem to understand why
Charleston continued to resist. On January 22,
1864, Dahlgren wrote to Assistant Secretary of
the Navy Gustavus Fox:

My Dear Fox: Your note of the 12th
January came very acceptably. I will
make a report on the monitors as soon
as possible; but do not suppose that I
am idle because no battles are fought;
on the contrary, the blockade by four
monitors of such a place as this, and the
determined intentions of the rebels to
operate with torpedoes, keep all eyes
open. The monitors have submerged
nets fore and aft, and the whole space
in front of them is patrolled by tugs and
cutters. I am always on hand myself
after sunset. It is a faithful and most
trying work for the monitors, and I can
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assure you that a battle would be a relief
to us all, to none more than myself
[ORN ser. 1:15:254].

Dahlgren was to get his relief, but not in the
battle that he wished for.

ATTACK

“Enterprise, even with scant means, can
accomplish much”
Charleston Mercury, 7 May 1863

It is apparent from his writings throughout
fall and early winter 1863—1864 that the
possibility of Confederate torpedo attack
weighed heavily upon the mind of Admiral
Dahlgren. As an engineer and a military officer,
the tactical and strategic implications of
torpedoes, the David and Hunley were not lost
on him. Dahlgren had been in discussions with
Professor Benjamin Maillefert as early as
August 1863 about methods to remove
torpedoes from the harbor entrances prior to
attacks against Charleston (ORN ser. 1:14:428),
and his appreciation of the potential for
submarine warfare had been conveyed to
Secretary Welles that same month (ORN ser.
1:14:435). The information sent to Dahlgren
by Union spies in the Bahamas and Confederate
deserters from Charleston did nothing to lessen
his apprehension. From his orders to the
squadron, one can see that he shared his
concerns with the squadron. On February 17,
1864, the attack that he feared and planned
against finally occurred—a long chain of
intentions, coincidences and designs came
together with catastrophic and historic results.

Early February 1864, was a stormy period
for the blockade squadron and Union vessels
sheltered in Lighthouse Inlet at night (Ragan
1999:190). For Lieutenant Dixon and his crew,
the spell of bad weather probably came as a
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relief from the heavy physical duty of cranking
Hunley miles offshore and back several nights
per week (Ragan 1999:190). Finally, after
several days of storms, on the morning of
February 17, the low-pressure system moved
offshore, and calm returned outside Charleston
Harbor. With the return of fair weather, the A.L.
Hunley crew renewed their efforts to destroy a
Union ship.

Though nothing has surfaced in the
archives, it is interesting to note that, just as
the Union gained tremendous intelligence from
Confederate deserters such as those from /ndian
Chief, the Confederacy’s prime source for
information concerning the blockade came from
Union deserters. Following the abortive attack
by small boats against Sumter in November
1863, the Housatonic’s Officer Steward William
Beebe, had divulged everything he knew about
the Union blockade. The Confederate defenders
of Charleston were, therefore, in a position to
know more about Housatonic than any other
ship in the squadron. Dixon’s probable
knowledge of Housatonic, its choice as a target,
as well as his point and method of attack, may
well be more than just an historical coincidence
or consequences of opportunity.

At about 6:00 P.M. on the night of February
17, 1864, H.L. Hunley and a crew of eight,
commanded by Lieutenant George Dixon
slipped out to sea on the ebb tide through Breach
Inlet. Housatonic, back on station after two
days of miserable weather, sat outside the inner
ironclad cordon of the blockade just south of
Rattlesnake Shoal. USS Housatonic rode easily,
laying at anchor northwest by west /2 west in
calm seas with winds northwest by west and
the tide setting northeast at about 1 kn. (Bak
1999:162). Under a bright moon, Hunley aimed
for the Union sloop-of-war.

Though Housatonic did not deploy boom
nets and picket boats like the inner cordon of
the blockade, standing orders issued by Admiral



Housatonic

Chapter 2

Dahlgren required that 25 pounds of steam be
kept in the boilers, the anchor be ready for
slipping and a full watch be kept at all times
(Bak 1999:162). Orders aside, Housatonic’s
crew had a strong financial incentive for being
prepared—the men on board had already shared
thousands of dollars in prize money from the
capture of blockade runners like Princess Royal
and Annie Dees.

At approximately 8:45 P.M., Acting
Master John Crosby saw what he thought was
a porpoise surfacing to blow at a distance of
45-100 yards off the starboard beam. Calling
to the quartermaster to confirm what he saw,
he noticed the object turn and head directly
at the anchored Housatonic. As Hunley
approached at a speed of 3—4 kn., Crosby
called for the captain, and gave the order to
beat to quarters, slip the chain and back the
engine to escape the attacking submarine
(Bak 1999:153-154).

At the same time that Crosby was sounding
the alarm, Acting Master’s Mate L. A.
Corinthwait also saw the object with glasses
from the bow and hurried to the stern to report
to Crosby. Having reported the object, he
returned to ensure that the anchor chain was
slipped to allow Housatonic to back (Bak
1999:161).

About one minute after Crosby sounded the
alarm, at 8:46 P.M., Captain Pickering emerged
from his cabin and assumed command. As
Hunley approached, the Housatonic crew
attempted to train a cannon on the submarine
but could not lower the muzzle enough. The
sailors on deck opened up with small arms and
several muskets were fired at the attacking
submarine. At the same time, Captain Pickering
fired on it with his shotgun (Bak 1999:154).

Less than a minute later, Housatonic slipped
its chain and backed its engine in an attempt to
avoid the attacking submarine (Bak 1999:157).
Assistant Engineer C. F Mayer heard the three
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bells rung as an alarm and saw the engine
immediately backed. After about three or four
revolutions (about six seconds), Hunley s charge
exploded, and Housatonic’s engine raced as if
the propeller shaft had been sheared (Bak
1999:164) (Figure 2.26).

As H.L. Hunley moved in for the final attack
run, observers on the ship reported that Hunley
changed course and moved towards the stern—
this would place the torpedo squarely in
Housatonic’s most vulnerable region near the
powder magazines. As Hunley closed, both
Master’s Mate L. A. Corinthwait and Lieutenant
F. J. Higgson reported that the submarine moved
parallel and astern of Housatonic’s keel before
turning to ram the torpedo into the stern (Bak
1999:161, 162).

At approximately 8:47 P.M., two minutes
after Crosby and Corinthwait’s initial sighting,
Hunley rammed its explosive charge into the
starboard side of Housatonic just astern of the
mizzenmast (Bak 1999:154). Under fire from
pistols, muskets and shotguns, the Confederate
vessel backed away to a distance of 40 or 50
ft. (12.1 or 15.2 m) and then tripped the lanyard
to explode the torpedo (Bak 1999:158).
Landsman Robert Flemming’s account differs
slightly, and he reports to the subsequent Court
of Inquiry that Hunley was only 6 or 8 ft. (1.8
or 2.4 m) from the starboard quarter following
the explosion (Bak 1999:164). There was a
loud, but not tremendous, explosion, and a
large column of black smoke rose from the
stern. There is no account of a column of water
or flames from the blast, but Acting Master
Joseph W. Congdon reported pieces of deck
aft of the mizzenmast blown into the air, and
Master’s Mate L. A. Corinthwait later stated
that pieces of the deck were thrown into the
air as high as the mizzen top. Lieutenant
Higgson reported a column of black smoke
coming out of the Number 7 gunport, forward
of the mizzenmast (Bak 1999:160, 161).
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Figure 2.26. Contemporary pencil sketch of the Hunley attack (courtesy Library of Congress).

After the blast, at approximately 8:48 P.M.,
Housatonic filled rapidly with water and
settled stern first on the bottom. Ensign C.
W. Craven reported that following the
explosion, the ship:

. . was sinking very rapidly aft.
Almost immediately she gave a lurch
to port, and settled on the bottom.
Afterwards, in looking for the body of
Mr. Hazeltine, I saw the starboard side
of the quarterdeck abaft the mizzen
mast, and the furniture of the wardroom
and cabin were floating within the
ridge rope so I supposed the whole
starboard side of the ship aft the mizzen
mast was blown off. I heard a report
like a distant firing of a howitzer. The
ship went down by the stern, and about
three or four minutes after the stern was
submerged, the whole ship was
submerged [Bak 1999:159].

As the ship hit the floor of Charleston
Harbor, it lurched heavily to port (Bak

1999:154, 160). Acting Master Congdon
reported that Housatonic was completely
submerged within 3 minutes of the explosion,
though Ensign C. W. Craven reports that from
the time of the explosion until the time of
sinking was approximately 5 minutes (Bak
1999:158, 160). While the Union sloop was
sinking, five of its crew perished either by
drowning or as a direct result of the blast (Bak
1999:172). The rest of the crew scrambled into
the rigging and awaited rescue from the other
ships of the blockading squadron.

At 9:20 P.M., the first boat from Housatonic
arrived at Canandaigua requesting help for the
survivors (ORN ser. 1:15: 327-328). On August
26, 1862, Canandaigua’s Captain, Joseph W.
Green, had rescued the crew of USS
Adirondack, which had wrecked while
patrolling for the Confederate raider CSS Oreto
off the Bahamas, and for the second time in as
many years, Green rescued the crew of an
Ossipee-class sloop-of-war (ORN ser.
1:13:422-424).

At approximately 9:35 P.M., 50 minutes
after the attack, Landsman Robert F. Flemming
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reported seeing a blue light (Hunley’s signal to
land of a successful attack) in the water off the
starboard side of Housatonic: “When the
Canandaigua got astern, and lying a thwart of
the Housatonic, about four ships lengths off,
while I was in the fore rigging, I saw a blue
light on the water ahead of the Canandaigua,
and on the starboard quarters of the Housatonic”
(Bak 1999:165; ORN ser. 1:15:327-328).
Confederate documents offer independent
confirmation of Flemming’s report. On
February 19, two days after the attack,
Lieutenant Colonel Danzler at Battery Marshall
at Breach Inlet submitted the following report
to headquarters:

Lieutenant: I have the honor to report
that the torpedo boat stationed at this
post went out on the night of the 17th
instant (Wednesday) and has not yet
returned. The signals agreed upon to
be given in case the boat wished a light
to be exposed at this post as a guide for
its return were observed and answered.
An earlier report would have been made
of this matter, but the officer of the day
for yesterday was under the impression
that the boat had returned, and so
informed me. As soon as I became
apprised of the fact I sent a telegram to
Captain Nance, assistant adjutant-
general, notifying him of it.
Very respectfully,

O. N. DANTZLER,

Lieutenant Colonel

[ORN ser. 1:15:335]

H.L. Hunley was not seen for 131 years.
Ironically, on February 18, as Housatonic lay
destroyed on the floor of Charleston Harbor
with five dead, the ship’s crew was awarded a
1/12 share of the $17,685.69 handed out for the
capture of the blockade runner Secesh (Porter
1985:842).
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AFTERMATH

Dahlgren’s fears had been realized with the
successful attack of Hunley against Housatonic,
and in the aftermath of the engagement he
struggled to devise a counter to the new threat.
On February 19, 1864, two days after the attack,
he wrote to Secretary of Navy Welles:

The Department will readily perceive
the consequences likely to result from
this event; the whole line of blockade
will be infested with these cheap,
convenient, and formidable defenses,
and we must guard every point. The
measures for prevention may not be so
obvious.

I am inclined to the belief that in
addition to the various devices for
keeping the torpedoes from the vessels,
an effectual preventive may be found
in the use of similar contrivances. ... [
have attached more importance to the
use of torpedoes than others have done,
and believe them to constitute the most
formidable of the difficulties in the way
to Charleston. Their effect on the
Ironsides, in October, and now on the
Housatonic, sustains me in this idea
[ORN ser. 1:15:229-230].

Dabhlgren also ordered the inner blockade
ring to move outside of Charleston Harbor and
to keep underway at night as a defensive
measure (ORN ser. 1:15:230). The immediate
tactical effect of Hunley s attack was to loosen
the stranglehold that the Union had on the
Cradle of Rebellion. In January 1863, Captain
C. O. Boutelle of the Coast Survey had written
to Captain Stellwegen: “Captain Taylor desires
me to say that he is very willing that the Ottawa
should cross the bar and anchor inside at night,
on my assurance that his vessel runs no risk of
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being entrapped while she effectually stops that
‘rat hole’ ” (ORN ser. 1:13:554).

In February 1864, at least for a little while,
the “rats” that Ottawa had stopped up in
Charleston the previous year were widening
their hole to the benefit of ongoing efforts to
run the blockade. In the longer term, the
necessity of keeping the Union fleet moving
throughout the night around the shifting shoals
of the harbor increased the strain on men already
stretched taut by months of arduous duty. The
ships of the blockade also suffered, and unable
to stop movement, Union crews experienced
greater difficulty maintaining and repairing their
machinery—just as the USS Pembina had in
1862. While ultimately Hunleys attack had
only minor consequences in the overall course
of the blockade, in the weeks and months that
followed, the specter of squadrons of
submarines loomed large in the minds of Union
planners and increased the costs to the Union
of maintaining the blockade.

SALVAGE

Efforts to recover items of value from the
wreck of Housatonic began from Canandaigua
February 20, 1864 (ORN ser. 1:15:832). That
same day, Captain Green made the following
report to Commodore Rowan, the ranking
officer present in Charleston:

I have examined the wreck of the
Housatonic this morning and find her
spar deck about 15 ft. below the surface
of the water. The after part of her spar
deck appears to have been entirely
blown off.

Her guns, etc., on the spar deck, and
probably a good many articles below
deck, can, in my opinion, be recovered
by the employment for the purpose of
the derrick boat and divers [ORN ser.
1:15:331].
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On February 26, 1864, divers prepared for
salvage work on the Housatonic wreck, with
the guns being a priority. Commodore Rowan
wrote orders to one of his subordinates
requesting his assistance with the salvage
operation:

Sir: The divers will see you this
morning in relation to making
preparations to remove such public
property from the Housatonic as can be
recovered. To this end you will please
afford them all the facilities of your
command. I would suggest that the
Mary Sanford or Nipsic could attend
them during the day and put them on
board the Geranium in the evening to
return to their schooner inside. When
the guns, etc., are all slung ready for
hoisting please inform me [Record
Group 45, M625, Area 8, Reel 208,
National Archives].

Salvage operations continued during
February and into March. The Charleston
Mercury reported on salvage efforts
throughout the period: “Thursday, March 3,
1864, the enemy are engaged on the wreck of
the Housatonic, endeavoring to raise the
armament of the sunken vessel. ...Friday,
March 4, 1864, a schooner with a derrick was
alongside of the sunken steamer Housatonic
all day yesterday endeavoring to raise her
guns.” On March 15, 1864, the Charleston
Daily Courier reprinted a letter from the
Boston Herald describing the attack and the
condition of the wreck:

... Atlow tide the water is about six feet
above the rail of the ‘Housatonic.” 1f
the weather moderates her guns, and
many valuable articles and the pay
masters safe will be recovered. She
cannot be raised, as her stern is
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completely blown off, clean to the ward
room hatch. She was loaded down with

Churchill reported to Admiral Dahlgren on the
condition of the wreck:

coal and provisions, which will be a total
loss....

The same day, Union Secretary of the Navy
Gideon Welles was sent the following report
concerning the salvage efforts:

Sir: I have the honor to report that the
two pivot guns, carriages and slides, etc.
complete, and four 32-pounders and
carriages, have been recovered from the
wreck of the ‘Housatonic’ by means of
the divers and a steam derrick. The
divers and derrick can work only in
smooth water, and as the expense
attending the employment of the means
is heavy (two hundred dollars per day
for the derrick), I think it will be best
not to attempt to recover the 30 pound
Parrott guns, unless a smooth day occurs
before the derrick can be discharged
[Letters Received by Squadron
Commanders, National Archives].

Recovery efforts ran through the late winter
and early spring 1864, as the services of the
divers could be spared from their other duties
(ORN ser. 1:15:334). Though the guns were
recovered, it is apparent that a considerable
amount of the ship remained intact. On
September 24, 1864, eight months after the
attack, the Union blockade ship USS Mingoe
fouled the wreck of Housatonic while
underway outside the Charleston bar (ORN ser.
1:15:688).

The following month, diving operations on
the wreck picked up pace. On November 26,
1864, the Charleston Mercury reported divers
at work on Housatonic;, and on November 27,
10 months after the attack, Lieutenant W. L.
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After a careful examination of the
wrecks of the sunken blockade runners
and Housatonic, 1 have the honor to
make the following report:

I find that the wrecks of the blockade
runners are so badly broken up as to be
worthless. The Housatonic is very much
worm-eaten, as I find from pieces which
have been brought up. She is in an
upright position; has settled in the sand
about 5 feet, forming a bank of mud and
sand around her bed; the mud has
collected in her in small quantities. The
cabin is completely demolished, as are
also all the bulkheads abaft the
mainmast; the coal is scattered about her
lower decks in heaps, as well as

muskets, small arms, and quantities of
rubbish.

I tried to find the magazine, but the
weather has been so unfavorable and
the swell so great that it was not safe
to keep a diver in the wreck. I took
advantage of all the good weather that
I had, and examined as much as was
possible.

The propeller is in an upright position;
the shaft appears to be broken. The
rudderpost and rudder have been partly
blown off; the upper parts of both are in
their proper places, while the lower parts
have been forced aft. The stern frame
rests upon the rudderpost and propeller;
any part of it can be easily slung with
chain slings, and a powerful steamer can
detach each part.
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I have also caused the bottom to be
dragged for an area of 600 yards around
the wreck, finding nothing of the
torpedo boat. On the 24th the drag ropes
caught something heavy (as I reported).
On sending a diver down to examine it,
proved to be a quantity of rubbish. The
examination being completed, I could
accomplish nothing further, unless it is
the intention to raise the wreck or
propeller, in which case it will be
necessary to have more machinery
[ORN ser. 1:15:334].

With the war coming to a close, the need
for materials began to diminish, and diving
operations slowed and then ceased.

On February 17, 1865, one year to the day
after the sinking of Hunley and Housatonic, the
city of Charleston was evacuated after 567 days
of continuous siege. That same day, General
Sherman’s army occupied Columbia, the state
capital, and South Carolina’s role in the war
effectively came to an end (Johnson 1890:xx).
In an ironic twist in a war full of irony, Major
Anderson, the Union officer in charge of the
Sumter garrison in April 1861, returned to the
fort and raised the Stars and Stripes over the
shattered bastion on April 14, 1865—four years
to the day from when he had lowered them in
surrender (Burton 1970:61).

On January 24, 1861, the Charleston
Mercury had trumpeted that: “The fate of the
Southern Confederacy hangs by the ensign
halyards of Fort Sumter”—that these words
should return in such bitter form speaks volumes
to the destruction of Southern hope in the
closing months of the Civil War.

On March 1, 1865, just six weeks before
Lee’s surrender at Appomattox, divers were
again at work on the wreck of Housatonic and
reported the recovery of the paymaster’s safe
to Gideon Welles: “Sir: I have sent by the USS
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Massachusetts the ‘Housatonic’s’ money safe
recovered by the divers with instructions that it
shall be delivered to the Department for such
dispositions as may be ordered in the case”
(Letters Received by the Secretary of the Navy
from Squadron Commanders, National
Archives).

EPILOGUE

In the years that followed the Confederate
surrender, the wreck of Housatonic remained
undisturbed—part of the detritus of war
clogging the mouth of Charleston Harbor.
Devastated by the conflict, the city stagnated
for years, unable to attract or produce capital
or political support sufficient for the
reconstruction of the once busy port (Moore
1980:30).

In 1870, the Army Corps of Engineers under
the command of General Quincy Gillmore
(Dahlgren’s army counterpart during the siege
of Charleston) began initial preparations for the
resurrection of Charleston Harbor and the
resumption of dredging efforts that had
commenced as early as 1857 (Moore 1981:20)
(Figure 2.27). On April 20, 1870, Captain
Ludlow submitted a report concerning the state
of the Housatonic wreck: “The wreck has been
blasted, the stern blown off and portions of the
machinery taken out. Two boilers are still in
her weighing 40 and 50 tons each. The wooden
sheathing inside and the flanking [sic] outside
are eaten by worms down to the copper. Itis a
dangerous wreck lying in deep water in the track
of northerly bound vessels, and should be
removed” (Miscellaneous Wrecks, 1871-1888,
RG 77, File #1125, National Archives,
Southeast Region).

On September 20, 1872, Ludlow’s
recommendations were put in action, and the
Corps of Engineers accepted a bid from Admiral
Dahlgren’s former torpedo engineer, Professor
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Figure 2.27. Union General Quincy
Gillmore, commander of the ground
forces during the siege of Charleston
and director of Charleston Harbor’s
reconstruction.Gillmore’s
construction of the harbor jetties
directly affected the wrecks of both
Hunley and Housatonic (courtesy
Library of Congress).

Benjamin Maillefert, for the removal of the
wrecks Weehawken (which had sunk at anchor
on December 6, 1863) and Housatonic, as well
as the missing submarine boat Hunley, if the
wreckage could be found (CWNC III:161;
Miscellaneous Wrecks, 1871-1888, RG 77, File
#1125, National Archives, Southeast Region)
(Figure 2.28).

Throughout winter and spring 1873,
Maillefert’s divers carefully surveyed the
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Housatonic wreck in preparation for more
extensive work that summer (Annual Report of
Chief of Engineers 1873:729). In June, salvage
of copper, brass, iron and lead from the wreck
commenced in earnest, and Maillefert’s
logbooks provide an ongoing glimpse of the
pace and nature of the work:

June 17, 1873. ‘Dreadnaught’ flat over
the wreck of the Housatonic. Captain
Fairchild in charge ... June 19, 1873.
‘Dreadnaught’ over the wreck of the
Housatonic June 20, 1873.
‘Dreadnaught’ on the Housatonic ...
June 23, 1873. ‘Dreadnaught’ nearly
finished over the wreck of the
‘Housatonic.” Will return to the city in
a day or two. Capt. Fairchild returned
to the flat yesterday (Sunday) morning
... June 24, 1873. ‘Dreadnaught’
waiting to get the result of survey over
the wreck of the ‘Housatonic’, when 20
feet is required by contract ... June 28,
1873. ‘Dreadnaught’ brought up this
a.m. had on it considerable copper,
brass, lead, two tanks and some little
angle iron. Unloaded her wrecking
material; all placed in storehouse”
[Maillefert’s Salvage logs, South
Carolina Historical Society].

On August 28, 1873, General Gillmore was
informed that the terms of the contract had been
fulfilled: “The wooden gun-boat ‘Housatonic’
sunk outside the bar in 4% fathoms of water,
was removed to a low water depth of 20 ft.
(6.2 m). The torpedo-boat, sunk at the same
time and place, could not be found” (1873
Annual Report of Chief of Engineers. pg. 728).
Though the contract had been completed,
Maillefert’s salvage activities on the wreck
continued for another year: “April 17, 1874,
‘Josephine’ after working a little on the
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“Housatonic” wreck, returned at noon today to
Johnson’s wharf, bringing with her about 500
Ibs. copper bolts, more or less . . . August 28,
1874, Dreadnaught over Housatonic”
(Maillefert’s Salvage logs, South Carolina
Historical Society).

In 1876, with major wrecks largely
removed, General Gillmore finalized a plan for
the improvement of Charleston Harbor
incorporating construction of two large, stone
jetties at the harbor mouth to funnel ebb tidal
flow and scour a shipping channel (Moore
1981:32). The following year, South Carolina
Senator John Patterson appropriated $200,000
to begin the work (Moore 1981:33).

Jetty construction proceeded steadily, and by
1882, 17 years after the cessation of hostilities,
the Charleston Chamber of Commerce was able
to publish a study showing foundations of the
north jetty almost completed and those on the
south jetty about one-third done (Moore
1980:34). In 1885, the Corps began dredging a

42

Figure 2.28. Union Captain Professor Benjamin
Maillefert (center) and officers at the torpedo
station on the James River Virginia, 1865.
Maillefert was an important player in the
development of Union torpedoes and torpedo
countermeasures and was to later oversee the

salvage of the Housatonic wreck (courtesy
National Archives).

channel through the Charleston bar, and by 1886,
the foundations for both the north and south
jetties had been completed (Moore 1980:36). In
1888, specifications for harbor improvement
were changed to include dredging a navigational
channel at least 350 ft. (106.7 m) wide and 15 ft.
(4.6 m) deep at mean low water and raising the
outer tips of the jetties to concentrate ebb tidal
current for channel maintenance (Moore
1980:36). By 1895, jetty construction was
finished at a cost of approximately 3.9 million
dollars and declared a complete success—the
concentration of ebb tidal flow produced
sufficient current to keep the channel that has
been dredged through the bar clear to a depth of
17 ft. (5.3 m), and shipping now had a direct
path into and out of Charleston Harbor (Moore
1980:39). Sediment transport patterns
throughout Charleston Harbor changed
dramatically as a result of jetty construction, and
this had a direct impact on the wrecks of both
Housatonic and Hunley (Chapter 8).
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The Housatonic wreck remained
undisturbed and marked by a buoy for more than
30 years; but by 1908, plans emerged to further
lower the wreck and remove it as a hazard to
navigation. On July 12, 1908, the Charleston
News and Courier published a brief article
detailing work to be done on the wreck:

Diving for the ‘Housatonic,” an historic
derelict at entrance of harbor. Thorough
investigation has been made by the force
of divers who were sent here this week
by the Merrit & Chapman Wrecking and
Dredging Company, of Norfolk, of the
wreck of the frigate ‘ Housatonic,” which
was sunk in the harbor by a Confederate
torpedo boat in 1864...most of her
timbers have disappeared, having been
washed away by storms. Among things
seen below were two boilers and much
of the armament of the old time battle
ship, and it is thought that a good
amount of salvage can be obtained from
the old iron that can be easily gotten out
of the old fighting machine. Should the
‘Housatonic’ be removed, dynamite will
be used in great quantities, and the last
death of the old reminder of the War
Between the States will be a grand sight.

On January 15, 1909, a contract to remove
what was left of Housatonic was awarded to
diver William Virden of the Beaufort, South
Carolina, firm Claghorn and VonHarten, and the
following month a survey of the wreckage was
begun prior to final demolition. Following
completion of the survey, the two boilers of
Housatonic were blasted and buried in the sand.
From the 1909 Annual Report of the Chief of
Engineers (under the heading “Removing
Sunken Vessels or Craft Obstructing or
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Endangering Navigation) comes the following
description of the work performed by Virden
and his diving company:

Removing Sunken Vessels or Craft
Obstructing or Endangering Navigation
Removal of U. S. S. Housatonic in
Charleston Harbor, South Carolina.
The Housatonic was a wooden man-
of-war, belonging to the blockading
squadron stationed off Charleston
Harbor during the Civil War. The wreck
was cut down by the government to a
depth of 20 feet below mean water soon
after the war.

An examination of the wreck was made
at a cost of $395.85; it was found that
portions of the wreck still remained, and
its position being very near the course
of vessels entering or leaving the harbor,
recommendation was made for the
removal of the obstruction so as to leave
a depth of 27 feet at mean low water,
estimating the cost at $12,000 dollars.
Allotment of this sum was made
September 14, 1908. Proposals were
invited, and opened on November 21;
award was made to the lowest bidder,
William H. Virden, Lewes, Del., and a
contract dated January 18, 1909, was
approved by the Chief of Engineers on
February 16, 1909.

Work was begun by the contractor on
February 19. Under the provisions of
the contract he was allowed to cut the
wreck down without removing the
pieces, if it should be found practicable
to do this. He adopted this plan and
blasted the boilers, which were
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practically all that remained of the
wreck, breaking them into pieces. He
then announced that the contract had
been completed. Examination by sweep
proved that the required depth had not
been obtained and the contractor was
directed to resume work. He did more
blasting and again called for an
examination.

After repeating this process several
times, the contractor reached the
conclusion that it was necessary to
remove the broken pieces of boiler,
which he did. After removing about
four tons of old iron, mainly boiler
iron, he again called for an
examination, which was made, with
the result that nothing above the
required depth of 27 feet below mean
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low water was found. The contractor
was then notified of this result, and
removed his plant. Settlement has not
been made for this work. The
expenditures for this work were
$826.57 [Annual Report of the Chief
of Engineers 1909:1316].

Following work in 1909, no other major
salvage was done on the remains of Housatonic.
At some point, the buoy that marked the wreck
as a hazard to navigation sank. Hunley,
Housatonic and the buoy all went through the
same pattern of scouring, settling, and rapid
burial caused by the new sedimentary and tidal
dynamics generated by construction of the
Charleston jetties. Three components of an
historic naval engagement and its aftermath lay
waiting for excavation and documentation by
archeologists.
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Research Design

David L. Conlin

PREVIOUS WORK
DISCOVERY

On May 3, 1995, archeologists sponsored
by author Clive Cussler successfully located the
wreck of H.L. Hunley. In 1996, at the request
of the Naval Historical Center (NHC), the
National Park Service Submerged Resources
Center (NPS-SRC), the South Carolina Institute
of Archeology and Anthropology (SCIAA), and
archeologists from the US Navy, NHC
Underwater Archaeology Branch returned to
coordinates furnished by Cussler’s team to: 1)
confirm the identity of the object located as
the wreck of H.L. Hunley, 2) assess the
condition and preservation of the wreck; and 3)
make a recommendation based upon that
assessment for future management of the wreck
(Lenihan and Murphy 1998:15).
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1996 PREDISTURBANCE SURVEY

Before exposing the Hunley site for
documentation and evaluation in 1996, a
predisturbance remote sensing survey was
conducted over an area that included both the
location of the H.L. Hunley wreck and the
historically known site of Housatonic.
Systematic remote sensing with towed
instrumentation produced a synoptic overview
of known and potential cultural remains and
relationships within the study area prior to
excavation (Murphy et al. 1998:45-62).

The 1996 predisturbance survey was
designed to produce a comprehensive data set
that would be immediately accessible to
managers and researchers for planning and to
aid interpretation during excavation. The survey
design was based upon the wide-area
archeological survey methodology developed
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during the NPS System-wide Archeological
Inventory Program (SAIP) survey of Dry
Tortugas National Park, which began in 1993
(Murphy et al. 1997; Murphy and Smith 1995;
Shope et al. 1995). Remote sensing
instrumentation used for the 1996
predisturbance survey included: magnetometer
(locates ferrous cultural material possibly
representing archeological sites by detecting
local variations in the earth’s magnetic field);
survey depth sounder (determines water depth);
sub-bottom profiler (records geological
stratigraphy below the seabed); RoxAnn bottom
classification device (characterizes surficial
seabed sediments); and side scan sonar
(generates a topographic rendition of the seabed
and cultural materials on and above it) (Murphy
et al. 1998:45). Utilization of these sensors
concurrently provided a multiparameter natural
and cultural resource hydrographic survey to
address goals set forth in the 1996 research
design (Lenihan and Murphy 1998:15).

From the outset of the 1996 assessment, the
wrecks of Hunley, Housatonic and associated
remains were approached as different
components of a single, multicomponent site.
Comprehensive remote sensing of the area
containing all components was conducted in a
manner so as to produce a Geographic
Information System (GIS) database useful to
immediate and long-term site management. GIS,
long an important tool for the NPS-SRC,
allowed for rapid data analysis during the 1996
Hunley project and later incorporation into
permanent South Carolina and federal archives.
A GIS approach resulted in an electronic
database that could incorporate available digital
data, such as aerial imagery and digitized
historical maps, so they could be combined with
project-specific results and be analytically
manipulated to examine relationships that would
otherwise be extremely difficult to observe. The
project GIS data set was generated to provide a
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standardized, permanent, cumulative, computer-
accessible product for multiple applications of
project researchers, managers and those
involved in planning and conducting future site
operations. This existing data set will form the
groundwork for the research planned for this
summer.

The 1996 high-resolution survey located
cultural materials and characterized the
environmental context of both Hunley and
Housatonic. These data were used at that time
to assist operational and interpretive objectives.
Developing a remote sensing-derived site
perspective prior to beginning test excavation
was important for planning to ensure related
features near the principal components were
recognized and investigated and so that
stratigraphic sequences and subsurface scour
features would be recognized and identified.
Location of outlying ferrous masses possibly
associated with Hunley, or perhaps related to
the Hunley-Housatonic engagement, was also
an objective (Lenihan and Murphy 1998:15-16;
Murphy et al. 1998:45). Although magnetic
anomalies, indicative of cultural remains, were
located during the 1996 survey, they were not
investigated at that time.

1996 HUNLEY EXCAVATION

During the test excavation of H.L. Hunley
in 1996 for assessment purposes, hand-driven
cores were taken near the site and in proximity
to determine ambient sedimentary conditions.
Core analysis included stratigraphic profiling,
sediment composition, pollen count, and *'°Pb
radiometric dating.

In addition to a classification of the
sedimentary environment around Hunley,
biologists from the South Carolina Department
of Natural Resources examined corals and
oysters on the hull of the submarine to provide
an additional line of evidence for burial sequence
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and site formation processes (Murphy, Russell
and Amer 1998:95-98; Appendix C).

HOUSATONIC RESEARCH GOALS
OVERVIEW

The following is the body text of the research
design as written prior to commencement of
operations.

This research design addresses tasks and
rationales for the 1999 summer field season on
submerged archeological materials potentially
related to the Confederate submarine H.L.
Hunley and USS Housatonic. Work will be a
continuation and amplification of research foci
established in 1996, and it will add new data to
the 1996 GIS data set. The 1999 fieldwork
concentrates first on the remains of Hunley s
victim, the Union blockade ship Housatonic, and
second on the magnetic anomaly close to the
wreck of the submarine known as the “Third
Anomaly.” A fourth magnetic anomaly (the
“Fourth Anomaly”) located north of the Third
Anomaly will be examined and evaluated if time
and resources allow. Additional minor work on
Hunley may be undertaken to augment data
recovered in 1996. The current fieldwork is
broadly conceived as a National Historic
Preservation Act Section 110 assessment of the
components of a naval battle site to determine
its eligibility to the National Register of Historic
Places.

This project is designed to augment what is
currently known about the battle between H.L.
Hunley and USS Housatonic. Placing Hunley
in a broader historical and archeological context
will result in a more thorough understanding of
the battle and will assist in archeological
interpretation and subsequent public
understanding of this site and the studies that
have been done on its different components.
Locating and making an archeological
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assessment of the nature and extent of materials
related to the USS Housatonic as well as the
Third and Fourth Anomaly are necessary steps
in this process. The historical and archeological
significance of Hunley is, in part, derived from
its relationship with Housatonic and vice versa.
Hunley, while the most celebrated component
of the naval battle site, is only one element of
the total picture to be documented in order to
interpret and understand the encounter between
the Union and Confederate naval forces in its
fullest possible archeological and historical
context.

SPECIFIC OBJECTIVES

USS HOUSATONIC

An initial characterization of USS
Housatonic will be made to evaluate the wreck’s
archeological integrity and potential for National
Register eligibility. Goals of this part of the
survey are to identify key features of the ship,
the extent of the wreckage, and vessel
orientation in a manner that minimally impacts
the vessel remains. If the site possesses
archeological integrity, present and future work
may be able to interpret the ship’s construction,
spatial organization and possible battle damage.
Documenting battle damage resulting from the
Hunley attack is also a goal of this research, but
this cannot be satisfactorily achieved until the
subsequent processes affecting the wreck, such
as salvage and decay, have been taken into
account. This research has been designed to
produce a basic understanding of the Housatonic
site upon which future research can be built.

Housatonic was salvaged in 1864—1865 and
1873-1874, then dynamited and dragged in
1909. These processes may have scrambled the
wreck considerably. Understanding the wreck
in its present state will be a multidisciplinary
effort, although based on archeological evidence,



Chapter 3

Housatonic

it will include an examination of the biological
growth (such as coral) on Housatonic [this was
not possible due to limited excavations and a
lack of biological growth on excavated areas]
and on a stratigraphic analysis of sediments over
and underlying hull structure. Isotopic, pollen
and physical characterization of sedimentary
stratigraphy should give an idea of the nature
and extent of postdepositional salvage episodes
and site formation processes [pollen analysis was
not done]. Test trenching to ascertain the ship’s
orientation and state of preservation, burial
sequence(s) and artifactual preservation will be
conducted as part of the 1999 fieldwork. Only
artifacts at risk or those that will provide
significant interpretative information about the
site will be recovered. Artifacts will be stabilized
in the field and transported immediately to the
conservation facility for detailed analysis and
further conservation.

ARTIFACTS

Recovered artifacts will be conserved at the
NHC’s Conservation Laboratory or,
alternatively, the SCIAA laboratory depending
on nature of materials and facility capabilities
[all artifacts were conserved at NHC in
Washington, DC]. Project conservator Claire
Peachey will have overall responsibility for
artifacts, including field stabilization,
documentation, transportation and selection of
laboratory facility and procedures. All
archeological materials and documentation will
be permanently curated at the Charleston
Museum [the collection is curated at NHC].

OUTLYING MAGNETIC ANOMALIES
The successful attack of H.L. Hunley on the

Union blockade ship USS Housatonic has created
an archeological site with two principal
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components—the wrecks of Hunley and
Housatonic and two unknown elements
distinguished by magnetic anomalies—that were
documented during remote sensing operations in
June 1996. These anomalies may or may not be
related to either or both wrecks or to other
activities related to the engagement. An important
part of this project is to ascertain the nature and
relationship of the unknown elements to the two
principal components. This approach was
recommended in the 1996 Hunley Assessment
(Murphy, Lenihan and Amer 1998: 121).

Third Anomaly

The Third Anomaly will be relocated and
examined via test excavation. The basic question
is whether or not this feature is related to Hunley,
Housatonic or neither. If possible, all materials
uncovered will be documented through direct
measurement, drawing, photography and video
[poor water conditions made it impossible to
document the Third Anomaly with video and
photography]. A stratigraphic/isotopic sequence
and pollen stratification analysis of sediment
overlying the materials producing the anomaly
will be done, which should give a reliable
deposition date [this was not done because
priority was shifted to taking vibracore samples
around both Hunley and Housatonic]. If this
anomaly is related to Hunley or Housatonic, then
it may provide a start date for sedimentary
deposition on-site and a valuable tool for
understanding micro-scale geological dynamics
in Charleston Harbor, which have affected both
principal site components. Following
archeological investigation, documentation and
evaluation, the site will be backfilled with local
sediments. Ifitcan be determined that the Third
Anomaly is unrelated to either Hunley or
Housatonic, archeological investigation will
immediately switch to Housatonic.
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Fourth Anomaly GEOPHYSICAL STUDIES

If time allows, the Fourth Anomaly will be
relocated and excavated. The object will be
archeologically investigated, drawn and
photographed [photography was not possible
due to poor water conditions]. Sedimentary
samples will be taken from around the site to
provide data concerning burial history and other
site formation processes.

SITE FORMATION PROCESSES

After sinking, Housatonic apparently
decayed rapidly and was salvaged in 1864—1865
and again in 1873—-1874. In 1909, as part of the
Army Corps of Engineers Charleston Harbor
improvement, the wreck was dynamited and
lowered to remove it as a navigation hazard. It
is possible that disarticulated sections of
dynamited Housatonic boilers or other metallic
structures might have been moved by salvors
away from the wreck. If so, the Third and/or
Fourth Anomalies might be the results of these
processes. The 1996 Hunley Assessment results
indicated that the submarine was in a good state
of preservation and that the emergency drop keel
was still attached, although the hull bottom was
not completely examined. Consequently, there
is a possibility that either anomaly represents a
section of Hunley’s drop keel—an eventuality
that would be important for an understanding
of the sequence of events surrounding the battle.
In short, archeological investigation of the two
major magnetic anomalies is designed to answer
the questions: “Are these items related to
Hunley, Housatonic or neither?,” as well as
“What can these materials tell us concerning the
dynamics surrounding site formation processes
for both Hunley and Housatonic?”
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The 1996 Hunley Assessment (Murphy
1998) demonstrated the archeological relevance
of sediment analysis and sequencing in
determining site formation processes for this
area. During the 1999 fieldwork, sedimentary
samples will be taken from around Hunley,
Housatonic and the Third Anomaly with
vibracore sampling equipment. These samples
and cores will be important additions to the 1996
investigations, and they are designed to answer
additional questions not addressed in the earlier
fieldwork. Careful coring work in the vicinity
of Hunley will allow for shear strength analysis
as well as possibly disclosing stratigraphic
sedimentary variations indicative of current
actions and scour pockets. These scour pockets
could contain artifacts from Hunley if the hull
has been breached in areas not excavated in
1996. Coring operations will be guided by Field
Director Dave Conlin who will ensure through
direct inspection and use of a metal detector and
probe that cores are taken in an area that will
not damage Hunley and that anchors from the
coring vessel are set well clear of the site.

Coring in the vicinity of Housatonic and the
Third Anomaly should allow dating of
depositional sequences for sediment overlying
the two sites and provide an archeological and
geological comparison between the three sites.
This comparative approach should provide
detailed sedimentary data about the processes
that have affected the entire site since the loss
of the vessels.

Cores will be frozen and split, one half
retained for future tests and one half analyzed
for shear strength, date of deposition ( 2!°Pb),
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sedimentary characterization, microbiological
and point count analysis and geochemistry
[geochemical and microbiological analysis was
not done on recovered sediments].

Sediment Strength

In addition to an archeological
characterization of the anomalies and
Housatonic, further environmental
information will be collected to assist
engineers in formulating a recovery plan for
Hunley. A geophysical characterization of the
sedimentary matrix encasing Hunley is vital
for ascertaining the suitability of different
recovery operations, obligating equipment and
personnel, and detailing a sequence of actions
to ensure minimum risk to the Hunley hull.
The sediment shear strength is important to
determine if Hunley can be excavated without
installing retaining walls on the trench sides
and to understand the strength of the sediment
that encases the fragile prop and rudder areas.
One recommendation for Hunley’s recovery
is that the potentially fragile stern section be
recovered encased in its sedimentary matrix
(Murphy, Lenihan and Amer 1998:120). This
will only be possible if the sediment is of
sufficient strength to withstand the dynamic
stresses that will be encountered during lift
and transport. Furthermore, one recovery
option involves lifting Hunley as an artifact
suspended in the sediments that surround it.
In this case, Hunley would be boxed in and
then the entire box and sediments would be
raised.

Understanding what sank Hunley is
predicated on recovering the submarine
undamaged because the force of the explosion
may have opened seams in the boiler plating. If
the seams are open, archeologists need to know
that this is the result of blast damage and not a
by-product of the recovery operation.
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Sediment Dating

Isotopic analysis of vibracore sediments will
provide information about deposition sequences
and rates for both Hunley and Housatonic burial.
Dating of sediments over Hunley by *'°Pb in
1996 indicated that the submarine was rapidly
buried, probably within 20-25 years, and it was
not subsequently uncovered until its discovery.
Dating of cores by ?'’Pb and "*’Cs will provide
additional data with which to test conclusions
reached following the 1996 assessment and also
allow for a comparison between sedimentation
rates on the two major components of the
engagement site, Hunley and Housatonic [there
were insufficient fine particles in the recovered
samples to do '*’Cs dating].

Burial Sequence Characterization

Another important research goal for this
fieldwork involves characterizing the
sedimentary environments surrounding Hunley
and Housatonic in terms of depositional rates
and sequence. The 1996 research produced
multiple lines of biological and geological
evidence pertaining to the rate and nature of
Hunley'’s burial. Similar work done for
Housatonic will help scientists understand the
nature of forces at play on the battlefield site
that will assist archeological interpretation of
documented and recovered elements. In short,
a deeper understanding of how materials are
both moved around and buried will assist
archeological inferences about the Hunley/
Housatonic engagement and how to reliably
predict the research potential for future
investigations.

Rem in

High resolution sub-bottom profiler work

in the immediate areas of the two vessels should
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reveal sedimentary deposition and possibly the
micro stratigraphy in the areas immediately
surrounding Hunley and Housatonic.
Differential reflectivity of strata may be able to
disclose scour pockets around the wrecks likely
to contain artifacts from the battle—information
vital to developing a comprehensive recovery
plan and to understanding site formation
processes. In this case, high-resolution sub-
bottom work coupled with sedimentary analysis
of the vibracores will point towards further
directions for research and special consideration
during recovery operations. On the Housatonic
site, sub-bottom work should be helpful in
establishing the nature and extent of the hull
remains as well as the presence of nonmagnetic,
disarticulated elements not disclosed by the 1996
remote magnetometer survey. Duplicative
RoxAnn and side scan sonar survey will allow
comparison between 1996 and this season,
which will provide data for a longitudinal
characterization of sedimentary dynamics at a
micro-scale [RoxAnn instruments were not
available during the field season].

Remote sensing operations will cover the
same area surveyed during 1996 to ensure
comparable and duplicative data sets [problems
with the Hypack survey software and GPS
positioning made this impossible].

ADDITIONAL ENVIRONMENTAL
INFORMATION

Further environmental information
concerning current strength and direction is also
an important element in formulating a safe and
effective recovery plan for Hunley as well as
for understanding the processes that have
affected current flow and burial dynamics for
materials in the H.L. Hunley/USS Housatonic
Naval Engagement Site. Information concerning
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water clarity, pH, dissolved oxygen and other
physical characteristics will be collected during
the course of the project [this was not possible
due to lack of access to test instrumentation].

PRODUCTS
REPORT

Responsibility for the final written report
rests with the project principals and will involve
the integration of information contributed by
scientists and professionals involved with the
project.

GIS

Most project data will be in electronic form
and will be added to the 1996 GIS data set to
produce a more complete, multidisciplinary
understanding of the H.L. Hunley/USS
Housatonic Naval Engagement Site. This data
set will be delivered in archival quality and is
intended to serve as a cumulative baseline for
further research.

NATIONAL REGISTER NOMINATION

If the H.L. Hunley/USS Housatonic Naval
Engagement Site displays characteristics consistent
with the National Register of Historic Places it will
be nominated for inclusion. Responsibility for
nomination will rest with the NHC.

PROJECT PERSONNEL AND
RESPONSIBILITIES

Co-principal Investigator: Dr. Robert
Neyland, Hunley Commission, Naval Historical
Center—overall strategic decisions, press
liaison, project management.
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Co-principal Investigator: Christopher
Amer, South Carolina Institute of Archaeology
and Anthropology—overall strategic decisions,
press liaison, project management.

Field Director: Dr. David Conlin,
Submerged Resources Center, National Park
Service—daily operations, diving operations,
team and task scheduling, field documentation.

Assistant Field Director: Jim Spirek, South
Carolina Institute of Archaeology and
Anthropology—remote sensing operations,
daily operations, dive scheduling in the absence
of Dave Conlin.

Dive Officer: Carl Naylor, South Carolina
Institute of Archaeology and Anthropology—
primarily responsible for dive safety,
monitoring and tracking dive times, dive
protocols.

Conservator: Claire Peachey, Naval
Historical Center—artifact stabilization and
conservation.
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Video/Cameraman: Brett Seymour,
Submerged Resources Center, National Park
Service—underwater photo and video
documentation, surface still photography.

Video documentation of surface work: Tom
Posey and Steve Yance, South Carolina
Educational TV.

DIVING

Dive safety and accident management will
conform to RM-4, the National Park Service’s
diving practices and regulations. A copy of RM-
4 and associated Project Safe Practices Manual
will be on the project boat at all times. All diving
operations will include a prewritten safety/
accident plan. All diving vessels will carry
emergency oxygen, dive flags and functional
communications equipment [during six weeks
of work, there were no diving accidents or
incidents].
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Field Operations

David L. Conlin, Dana Weise and Nancy T. DeWitt

The USS Housatonic Site Assessment began
May 22, 1999, and lasted approximately six
weeks. This interdisciplinary, interagency field
project collected direct observations and remote
sensing data concerning the sedimentary
environment throughout the H.L. Hunley/USS
Housatonic Naval Engagement Site; identified
magnetic anomalies located during the 1996
H.L. Hunley Site Assessment; mapped and
identified Housatonic structural remains; and
recovered artifacts associated with the Hunley/
Housatonic engagement (Figure 4.1). A jet
probe was used to test 321 positions along
transects across the Housatonic wreck site
(Figure 4.2). Nine 20-ft. (6 m) long sediment
cores were collected with a vibracore from
representative site areas. In addition, 104
artifacts and samples were recovered ( Appendix
A). Field operations included personnel from
the National Park Service Submerged Resources
Center (NPS-SRC), Naval Historical Center
Underwater Archeology Branch (NHC), South
Carolina Institute of Archaeology and
Anthropology (SCIAA), Coastal Carolina
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University and Charleston US Geological
Survey (USGS).

PREDISTURBANCE
INVESTIGATIONS

CORING

On May 23 and 24, the 50-ft. (15.2 m)
USGS research vessel GK. Gilbert was rigged
at Toller’s Cove Marina for remote sensing and
vibracoring operations. Field operations began
May 25 when three vibracores were taken from
around the Housatonic wreck.

Vibracoring obtains sediment samples by
mechanically vibrating a weighted aluminum core
barrel into the sediment. This coring method is
superior to other geological sampling methods
deployed from small boats because core depths
recovered exceed most gravity-driven drop
corers. Three-in. (7.6 cm) core diameters of up
to 20 ft. (6 m) depth can be recovered, and
vibracoring is easier and less equipment intensive
than rotary-drill core devices.
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Figure 4.2. Housatonic probe and test excavation locations.
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Vibracore sediment penetration, as with all
coring devices, is dependent on bottom
composition. Pure sands tend to attenuate barrel
vibration, which slows penetration; whereas,
rock or other hard layers will stop descent of
the barrel altogether. Mechanical vibration
necessary for core barrel penetration can
transmit to the sediment within the core barrel
and can compact or disrupt strata of some
sediments depending upon their geophysical
characteristics. Sediment disruption was a
concern for the Hunley/Housatonic cores, so
the largest possible diameter core barrel (3 in.
[7.6 cm]) was chosen to ensure that the center
section of the cores would be subjected to
minimal vibration impact during the sampling
process.

Vibracoring equipment used from the deck
of Gilbert to collect sediment cores during the
fieldwork consisted of a custom-built stabilizing
frame containing a 20-ft. (6 m) long section of
3-in. (7.6 cm) diameter aluminum irrigation pipe

oriented perpendicular to the bottom (Figure
4.3). Riveted into the bottom of the irrigation
pipe core barrel was a brass sediment catcher.
The entire frame and pipe was hoisted off the
deck and lowered to the bottom. Once on the
bottom, a Bradford pneumatic vibrator coupled
to the top of the irrigation pipe was activated
by two air compressors delivering 35 surface
cubic ft. per minute (scfm) at 100 pounds per
sq. in. (psi). As the pneumatic head vibrated,
the core was driven into the sediment. The
sediment catcher on the core barrel bottom
retained the sediment. Once full penetration was
achieved, a Hiab hydraulic crane lifted the core
and frame assembly aboard Gilbert. Core barrel
penetration depth and rate were measured using
a potentiometer (which measures electrical
current) attached to a thin wire connected to
the vibracore head. As the core penetrated into
the sediment, the wire unrolled off a spool, and
the electrical resistance measured by the
potentiometer increased. Changes in the

Figure 4.3. USGS research vessel GK. Gilbert deploying the vibracore rig.
South Carolina Institute of Archaeology and Anthropology (SCIAA) photo by
Chris Amer.
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resistance of the wire corresponded to changes
in core barrel penetration depth. The rate of
change in resistance corresponds to the rate of
core penetration, and core penetration rate
directly reflects changes in the physical
characteristics of the sediments being sampled.
Upon recovery, the barrel was removed from
the rig and cut to the contained sediment length.
The barrel ends were capped, and the core length
measured. The measured length was compared
to the potentiometer reading to estimate the
amount of sediment compaction resulting from
core vibration. Accounting for stratigraphic
compaction is necessary for accurate
stratigraphic interpretation of the sampled
sediments.

Positions for the three cores taken around
the Housatonic wreck were selected by
examining remote sensing data collected during
the 1996 Hunley assessment (Murphy 1998:59—
62). Multiple data sets produced in 1996 were
combined into a single ArcView Geographic
Information System (GIS) project, which
allowed for visual analysis and rapid, precise
generation of positions for optimal vibracore
sampling in 1999. Magnetic contours on 2-
gamma intervals from 1996 data were used to
select core sample positions likely to be close
to Housatonic remains with minimum possibility
of impacting them. Core sample positions
around Housatonic are presented in Figure 4.4.

In-water positioning for vibracore sampling
was done using Gilbert’s Trimble differential
Global Positioning System (DGPS) navigation
unit. The offset from Gilbert’s GPS antenna to
the core barrel in the assembly was measured
by tape and direction determined with hand-held
compass. Offset calculations were used to
correct GPS readings to provide an accurate
core sample location.

The compass used for all Housatonic
assessment measurements was a Sunnto plastic,
liquid-dampened, hand-held orienteering
compass. This compass is generally employed
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for mountaineering and backpacking, but has
produced excellent results when used both on
the surface and underwater. It can provide
approximately 2-degree accuracy on orientation
measurements when used under optimal
conditions with multiple readings averaged.

Unexpectedly slow coring May 25 and
increasingly inclement weather prompted a
revision of collection methods so they could be
done more quickly. Gilbert could be accurately
positioned over the desired core sample position,
but the required vessel maneuvering slowed the
coring process considerably. Consequently,
coring operations around Hunley involved
marking each end of the submarine with buoys
and then navigating visually to take a core close
to the submarine while avoiding the danger of
hitting the wreck (Figure 4.5). Once in place,
the core sample position was determined using
the same system of DGPS position and offsets
as before.

Over the course of two days, nine cores were
taken—three from around Housatonic and six
from around Hunley. The Housatonic cores
were labeled: Hous-1, Hous-2 and Hous-3. The
Hunley cores were labeled: HUPB (Hunley port
bow); HUSB (Hunley starboard bow); HUPS
(Hunley port stern); and HUSS (Hunley
starboard stern). At the starboard bow and port
stern locations, two cores were taken in
proximity, and these cores were further
numbered as HUSB 1A and 1B on the starboard
bow and HUPS 2A and 2B on the port stern.
Altogether, six cores were taken from around
Hunley: HUPB 1A, HUSB 1A, HUSB 1B,
HUPS 2A, HUPS 2B and HUSS 1A.

All cores were distributed for analysis
according to which section of the research design
they were to address. HUSB 1A, HUPS 2A and
HUPB 1A were transferred to Soil Consultants
Inc., a local soils testing company, for structural
analysis and geotechnical sediment description.
The three Housatonic cores, along with HUSB
1B and HUPS 2B, were transferred to the USGS’s
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Housatonic Vibracores
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Figure 4.4. Housatonic vibracore locations.

Hunley Vibracores

oHUSS-1A

0 100 200 Feet

H.L. Hunley Site
« Hunley Vibracores

(2 gradient)

Figure 4.5. Hunley vibracore locations.
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Center for Coastal Geology in St. Petersburg,
Florida, for lead (*'°Pb) and cesium (**’Cs)
chronometric analysis as well as sedimentary
characterization. Once in St. Petersburg, the USGS
vibracores were split longitudinally with a circular
saw and visually described for lithology, sediment
type, texture, shell content and stratigraphy. One
half of each of these vibracores was kept intact for
photography; the other half was subsampled for
lead and cesium radiometric dating. The sixth core,
HUSS 1A, taken near Hunleys starboard stern,
has been preserved under refrigeration by the
Charleston Museum for possible future analysis.

REMOTE SENSING

On May 27, Gilbert was rerigged for
geological remote sensing operations to collect
seismic and sonar data using two sub-bottom
profilers and a side scan sonar. Difficulty
integrating Gilbert’s DGPS unit with Hypack
hydrographic software prevented repeating the
precise survey transects used in the 1996 survey,
as originally planned to allow direct data
comparison. Instead, project leaders marked the
two wrecks with buoys and visually navigated
by crisscrossing the area around both sites while
towing the sensor arrays. This method generated
thorough coverage and a large quantity of data
over and near both Housatonic and Hunley and
all vibracore collection locations.

Remote sensing deployed three different
sensor arrays: seismic sub-bottom; CHIRP high-
resolution sub-bottom; and side scan sonar, all
linked together with P-code (military grade)
GPS positioning, which provides a 3-5m (9.8—
16.3 ft.) circle-of-error.

Seismic Reflection Data
Sub-Bottom Profiler

An Applied Acoustic AA200 sub-bottom
profiler system was used to collect seismic
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reflectivity data. This instrument employs an
electromechanical “boomer” plate triggered
every 250 milliseconds by a CSP 300 power
supply, which was maintained at 100 Joules with
a 250-millisecond shot rate and a 50-millisecond
sample period. The hydrophone array was towed
off Gilbert s starboard side and the boomer plate
off the port. Navigation data were provided by
a Rockwell Precision Lightweight GPS Receiver
(PLGR) P-code GPS receiver at a rate of 1 fix
per 2 seconds.

The boomer energy pulse reflects off sub-
bottom sedimentary features and is received by
an Innovative Transducers ST35, 10-element,
solid hydrophone. A Kontron portable PC
equipped with an analog-to-digital signal
processor card and other interface devices
processed the ST5 signal; acquisition and
processing software was Triton Elics Delph
Seismic software running under Windows 95.
The data were archived onto hard disk, and a
paper copy was generated for field processing
and analysis.

CHIRP Sub-Bottom Profiler

CHIRP high-resolution, shallow sub-bottom
profiler data were collected with an EdgeTech
Geo-Star FSSB system and an EdgeTech SB-
424 towfish containing a computer-generated,
wide-band sound source and hydrophone. Data
were acquired, processed, archived and
displayed on the GeoStar system. The SB-424
towfish collected data in a frequency range from
4-24 kHz in increments of 4-16 kHz, 4-20 kHz
and 4-24 kHz. The SB-424 was towed off
Gilbert’s starboard side at a depth ranging from
3-6 ft. (.9—1.8 m). Navigation was provided by
a Trimble Centurion P-code GPS receiver at a
rate of 1 fix per 60 seconds. All navigation data
were displayed and logged by the GeoStar
system.

Both the CHIRP and Applied Acoustic sub-
bottom units characterize underlying geological
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structures and are complementary in their
different ranges and resolutions. The sub-
bottom profiler characterizes deeper strata at a
lower resolution, and the CHIRP depicts shallow
strata, which are of primary archeological
interest, in high resolution. Both instrument’s
data combined provide a comprehensive
depiction of seabed strata that can be correlated
with the strata collected in the cores. This
correlation of core strata and reflectors allows
for very accurate stratigraphic interpretation
from sub-bottom data and allows results of core
strata analysis to be projected reliably over a
large area.

Side Scan Sonar

Side scan sonar data were collected over
both sites. An EdgeTech 272 TD Dual
Frequency towfish, SeaMap Sonarlink interface
and a Kontron portable PC equipped with an
analog-to-digital signal processor card and other
interface devices were used for sonar data
collection. Acquisition and processing software
was Triton Elics Isis running under Windows
95. Data were archived onto hard disk and a
paper copy was generated for later processing
and analysis. Swath widths were 50 m per side
(port/starboard). Side scan acquisition
frequencies were 100 kHz and 500 kHz. The
side scan sensor was towed off the bow at a
depth ranging between 1 and 2 m. Navigation
was provided by a Rockwell PLGR P code GPS
receiver at a rate of 1 fix per 2 seconds. All
navigation was displayed and logged by the
Triton Elics system.

NAVIGATION

Survey tracklines and positioning were
acquired, displayed and archived using a USGS
Amrel Rocky laptop PC running USGS ‘Fugawi’
mapping software under Windows 95.
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Navigational data were supplied concurrently
to both the seismic and sonar systems. Multiple
survey lines were run to thoroughly cover the
study areas. Seismic, sonar and CHIRP data
were collected simultaneously on each trackline,
Data collection points and tracklines for the
geological remote sensing phase of the project
are depicted in Figures 4.6 and 4.7.

GENERAL DIVING OPERATIONS

Two dives were completed May 25 to check
Hunley’s location prior to vibracore collection.
Archeological diving operations began June 8,
1999 and continued until July 14. Over the
course of 41 days, 10 days were lost to weather
and 5 days to equipment failure or other causes.
A total of 26 days were spent diving, and during
that time, 257 dives were safely made by the
team in extremely challenging conditions that
included low visibility, high current and marginal
sea state (Figure 4.8).

Positioning for dive locations was by a
military-grade Rockwell PLGR P-code GPS
receiver. Once an excavation site was located
with the PLGR, it was marked with a small buoy
that facilitated reacquisition on subsequent days.
The buoy was small enough that it could not be
easily seen unless one knew where to look, but
large enough to discern from a distance of
approximately 100 ft. (30.5 m). Unlike the 1996
Hunley fieldwork, the team did not deem it
necessary to pull the buoy every day at the end
of work for site security.

Divers entered and exited the water from
SCIAA’s dive boat C-Hawk, with the majority
of the excavation team waiting for their turn to
dive on the South Carolina Department of
Natural Resources’ vessel R/V Anita anchored
close by. C-Hawk was anchored at the bow and
stern on a two-point moor over the dive site,
and personnel transferred from Anita via
inflatable. This procedure allowed a large team
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