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Introduction

Battlefield archeology has hecome an established ar-
cheological subfield over the last twenty years. Since
the pioneering study of the Battie of Little Bighorn,
Montana in the mid-1880s by Richard Fox, battiefield
archeological studies have gone from using experi-
mental methodologies to accepted practices. The
study of battlefields provides a “unique insight into
the anthropology of war....and can provide data on
how decisions are made in the heat of battle” {Conlin
and Russell 2006:22). America’s historic battles left
behind archeological evidence that help archaeolo-
gists and historians reconstruct, verify or dispute
battle events that have become “commaon knowl-
edge” in the history books. Richard Fox, ane of the
principal archaeologists of the Custer battlefield, has
emphasized that archeological investigations help to
establish a more precise understanding of a battle, as
historic documents and oral histories are often incom-
plete or contradictory. He stresses that these sources
of information may be accurate, but not necessarily
precise (Fox 1997). Battlefield archeology provides

a valuable tool for studying the tangible remains of
historic events leading to a better understanding of
their significance.

In the United States, many archeclogical battlefield
studies and preservation efforts have focused on
land-based battle sites (e.g. Battle of Little Bighorn in
Montana; Coal Field War in Colorado). These battle-
fields have survived centuries of change and nega-
tive impacts, including modern development, artifact
looting and destruction of surrounding landscapes.
Battlefield preservation and research projects have
aimed to commemorate and protect the places and
landscapes where historic battle events tock place.
This is often a challenging task, but community aware-
ness and government support has greatly assisted
local preservation efforts in many cases.

Submerged battlefields have received little of the
same attention or benefits that land-based battle-
fields have. The bottomlands of America’s lakes,
oceans, rivers and bays are not subject to the same
development issues as land-based battlefield sites.
These submerged sites are not tangible places to the
general public, and are therefore often overlooked,
Nevertheless, they represent battles and places of

great importance to America’s foundation.

The American Battlefield Protection Program [ABPFP)
is a major supporter in the effort to study America's
terrestrial and submerged battlefields and to protect
them from current and future looting and destruction.
Tha American Battlefield Protection Program Act was
established in 1996 as a means of assisting “citizens,
public and private institutions, and governments at all
levels in planning, interpreting, and protecting sites
where historic battles were fought on American soil
during the armed conflicts that shaped the growth
and development of the United States, in order that
present and future generations may learn and gain
inspiration from the ground where Americans made
their uldmate sacrifice” Since then, funding has
been granted each year to battlefield preservation
projects arcund the country; submerged battlefield
studies have benefited from this support.

However, the archeclogical study of submerged
battlefields is not presently guided by explicit archeo-
logical methodalogies or protocols, Submerged battle-
fields involve a different complexity and methodologi-
cal basis than land-based archeology projects which
use traditional survey technigques. 1t is for that reason
that this manual was created. The current practices,
projects and results of submerged battlefield studies
are presented here. it is not written as an all-encom-
passing manual of how to carry out submerged battle-
field archeology; rather, it is a guide for establishing a
Battlefield Preservation Plan and Research Plan,

As this field of study evolves and submerged battle-
field researchers and archaeologists are able to
protect and study submerged battiefield sites more
effectively, this manual can serve as a basis by which
new projects formulate research and interpretive
strategies. The myriad of considerations for project
planning are presented (funding, environmental set-
ting, research methodology, testing methodology,
conservation considerations) and recommendations
for further reading are offered.
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Research Potential

of U.S. Submerged
Battlefields

American battlefields are present in a variety of
contexts, both historically and environmentally, The
ABPP stresses that “each battlefield is a unique place
with its own set of assets and challenges”{http://
www.nps.gov/history/hps/abpp/RevisedPlanGuid-
ance.PDF); there is not one set model for studying

a particular battlefield or for establishing its pres-
ervation plan. This is true for both terrestrial and
submerged battlefield sites; each exists in a differing
landscape, context, and state of preservation.

Many of America’s historic battles made use of wa-
terways as primary modes of transport and as ter-
ritorial boundaries. Components of the Revolutionary
War, War of 1812, Civil War, and World War | battles
took place on the coastal oceans of the Atlantic and
Pacific, and on inland rivers, bays and lakes. A large
variety of maritime vessels, structures, munitions and
fortifications were employed over the centuries, and
many of these archeological remnants of war survive
to this day. America’s eastern lakes, including the
Great Lakes, Lake Gearge and Lake Champlain, hosted
numerous naval hattles that helped to define our na-
tion and have been the focus of many historic military
studies based aon the archeological evidence, such as
shipwrecks, ordinance and forts. Each historic naval
battle is unique based; they vary according to the his-
toric context, the environmental context of the body
of water, and the archeological remains that are the
basis of submerged battlefield archeological studies,
It is important to conceptualize the varying factors
that make sach battlefield unique prior to establishing
the methodology and research objectives for the proj-
ect. This section details some of the battle and battle
site elements to consider.

Environmental Context

The environmental context of any archeclogical site

is just as important as its historic context. A battle’s
logistics are dependent upon its location — on a river,
lake, ocean or bay. This determines the site formation
processes, and therefore the archeological methodol-
opy employed. Basic knowledge of the geological dy-
namics of an active river, a fdal bay or other bodies of

water and how these dynamics impact the landscape
of the study site will allow a better understanding of
the environmental context of the battlefield site and
how these factors will influence archealogicai invest-
gations. Projects will benefit from a basic consultation
with a local geologist and/for geomaorphologist that is
familiar with the body of water.

Varying Types of Naval Battles
and Events

Many military actions throughout American history
have had a waterborne component to them. Seme
battles took place completely an the water {i.e. the
Civil War naval battle between the USS Housatonic
and the H.L. Hunfey off the shores of Charleston, South
Carolinal, while others involved both land and water
components (i.e. amphibious landings such as the
1776 American retreat at Arnold’s Bay on Lake Cham-
plain in Vermont.) Research designs and preserva-
tion plans must be customized to take into account
the wide diversity of landscape. Additionally, differ-
ing battle tactics and strategies are reflected in the
unique archeological remnants of the particular bat-
tlefield site. For instance the battlefield scatter from a
Revolutionary War naval battle wiil differ greatly from
a World War Il naval battle due to radically different
tactics and ordnance types employed.

The historical particulars of a battle gleaned from re-
cords and documents, combined with an understand-
ing of the tactics and weapons employed at the time,
will affect how the overall study area is approached,
which methodologies are employed in studying the
site, and how the archeological interpretation of the
battle itself will contribute to a better understanding
of the events of that time.

Additional considerations that will impact the study
of a submerged battlefield are the historic contexts of
the site. Thisincludes the following considerations:

* A submerged battlefield may be part of a larger
hattlefield that extends onto land.

» A battle may have been stationed on land, but
took place on the banks of a body of water, so
parts of the battlefield are submerged.

» A battlefield site may have witnessed numerous
battles over time.

Submerged Battlefield Manual =



Jurisdictional Issues

The study of a submerged battlefield requires obtaip-
ing the proper permits and permissions. This involves
both jurisdiction over the physical location of the hat-
tlefield, and ownership of the archeclogical remains
that are to be studied. Within US waters there are a
number of jurisdictional combinatians to consider and
they are listed below.

in underwater battle sites, the actual artifacts,
structures, shipwrecks and features fall under
the ownership and jurisdiction of the United
States military, or the foreign military to whom
the items once belonged.

It is important that any study of a submerged battle-
field in American waters contact each governing
entity that may have jurisdiction over the location of
the battie site and the artifacts that lie on the bottom-
lands. The proper permits and permission to conduct
work in the defined area are often prerequisites for
cbtaining project funding.

*  The bottomlands of waters within the borders of
the United States may fall under either state or
federal jurisdiction, or in some cases both.,

* |Inland |lake and river botioms will almost always
fall under state jurisdiction. This requires contact
and consultation with the 5tate Historic Preserva-
tion Office (SHPQO} and the State Archaeologist.

* All navigable waterways within the US also fall
under the jurisdiction of the Army Corps of Engi-
neers.

» Coastal waters fail under state jurisdiction up to
three nautical miles off shore.

+ Bottomlands from 3 to 200 nautical miles offshore
falls under the jurisdiction of the Federal govern-
ment (see the United States Submerged Lands Act
of 1953).

*  Any work conducted in international waters
should adhere to the standards set forth by the
UNESCO convention of 2001 (http://unesdoc.
unesco.org/images/0015/001528/152883E.pdf)
and requires consultation with the nations in-
volved in the battle.

State and Federal Archecological
Standards and Guidelines

Within the United States there are established arche-
ological standards that may vary slightly from state to
state. Itis important to contact your local SHPO and
familiarize yourself with their manuals, standards and
procedures. This includes methedological standards
as well as professional qualifications for administer-
ing an archeological study. Federal archeological and
historic research standards should also be consulted,
and are often similar to state standards. The National
Parks Service Secretary of the Interiors Standards and
Guidelines for Archeoclogy and Historic Preservation
can be found online. {http://www.nps.gov/history/
local-law/arch_stnds C.htm)

{Other sources that contain valuable information
include:

National Historic Preservation Act (NHPA)
Naticnal Envirgnmental Palicy Act [NEPA) of 1969
National Marine Sanctuaries Act

U.5. State Submerged Lands Act

In general, L.S. state submerged lands (along ocean
coasts) are considered those lands lying between the
high or low tide line of a state and the seaward juris-
dictional limit of the state, which is normally three
nautical miles {except for Texas, Florida, and Puerto
Rico within the Gulf of Mexico where the seaward
jurisdictional limit is nine nautical miles).

ti.S. federal submerged lands are cansidered those
lands starting at the seaward extent of states’ juris-
dictional limits and extending further seaward to the
extent of the U.S. Federal Exclusive Economic Zone
{200 nautical miles).

The terms interticdal lands and subtida! fands are used
somewhat consistently throughout the United States.
In general, intertidal lands are considered those lands
lying between the high tide and low tide while sub-
tidal lands are considered those lands lying below the
low tide. These functionally descriptive designations
differ from the legal term submerged fands.

b Submerged Battiefield Manual



Methodological
Approaches

The study and preservation of a battlefield site re-
quires long-term planning that takes into account a
number of methodological approaches. The first step
is to consult the National Parks Service manuscript
Guidance for Developing o Battlefield Preservation
Plan published in October of 2001 (http://www.nps.
gov/history/hps/abpp/RevisedPlanGuidance.PDF)
This document outlines important steps and consider-
ations that help to garner local support and estaklish
local partherships during the preliminary stages of
any hattlefield study. It also assists in establishing
long-term preservation goals for the battlefield site.
Though this document is not specific to submerged
battlefields and the different situations that these
types of sites present, it still serves as a valuable tool
for the initial stages of preservation planning that are
an important prerequisite to any archeological study.
Additionally, the ABPP emphasizes that “though many
battlefields are nationally significant because the
events that took place there had nationwide impacts,
their fate is often determined at a local level”

Below are some of the key factors this document em-
phasizes in Battlefield Preservation Planning.

Project planners should:

» Galvanize public attention about the need to pro-
tect the site and its surroundings.

+ Educate and inform the public about this part of

the community’s heritage and its continuing value.

¢ Clarify where the battlefield is located and inform
property owners who own a piece of it.

¢ Locate, identify, and document historic features
on the battlefield.

* Ensure that actions by the state and local gov-
ernments enhance preservation of the site and
minimize harmful actions.

* Encourage sensitive and compatible development
in and around the battlefield.

* Demonstrate that battlefield preservation is a part
of the community’s heritage and physical charac-
ter contributes to local economic vitality.

* Address issues relating to land use regulation,
tourism, interpretation, and design that affect the
battlefield.

» Create an agenda for future preservaticn activities
that will have broad support.

* Strengthen political understanding and support
for preservation.

Creating a Research Design

All archeological investigations begin with the cre-
ation of a Research Design document. Creating a
Research Design involves outlining the goals of the
overall project, with regards tc planning, implementa-
tion, methodology and result reporting. This is dif-
ferent from the Preservation Plan in that it focuses

on the methodology of carrying out an archeological
study. This will guide the project from start to finish,
he presented to state and federal officials that Is-

sue the permit for the project, and enable the many
stages and components of the project to be detailed
and presented to the community, potential partners
and funding entities. It should complement the local
and federal archeological standards and guidelines for
carrying out an archeological and/or historical investi-
gation.

Developing an Historic Context

An Historic Context document shoufd explore all of
the availakle information on the site. In addition to a
thorough investigation of the battle itself, it must also
detail the history of the battle site before and after
the battle event, as well as the history of the areain
general. In order to fully understand the overall site,
it is important to recognize the history of the site over
fime.

Conducting Historic Research

Historic archeological research can be viewed as
“checks and balances between two data sets [that]
allow a more complete understanding of the nature of
historical events” (Fox 1997:5). Historical documents
can help identify the location of a battle and those
histeric individuals involved, but sometimes the ‘com-
mon knowledge’ about a battle events and places can
prove to be inaccurate. One benefit of the archeo-
logical study of a battle is that it has the potential to
provide an unbiased view of what happened at the

Submerged Battiefield Manual 7
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site. The artifactual residue of both warring factions
needs to be analyzed leaving aside the propaganda
and the over-glorification of the narrative. How ar-
cheological evidence is studied and most importantly,
how it is interpreted, is of the greatest importance. It
can and should be distinguished from the historical
literary evidence, which is usually based on personal
accounts of the event and is not always necessarily
reliable. Few at a scene of conflict can give an ac-
curate account of the entire event, as sites of conflict
are by their very nature traumatic, confusing places
that often cover large areas of ground. The larger pic-
ture of the conflict therefore depends upon a general
overview and this was usually supplied by one of the
leaders of one faction. Apart from the bias inherent
in such a view, it also relies upon an interpretation of
the event, rather than an objective account.

There are two types of sources to consult when
conducting historic research: primary sources and
secondary sources. Both are useful, but each requires
cautious interpretation and critical analysis. The Na-
tional Parks Service summarizes the applicability and
value of these two sources:

Often secondary sources are most valuable for
gathering background information, while primary

Both images depict the Battle of Valcour Island, October 16,

1776 on Lake Champlain. (left) William Faden, 1776; a primary
source, (right) Sinking of the Philadelphia, Erinie Haas, 1991; a
secondary squr,cg,) (LCMM Collection)

sources are more useful to gather or confirm spe-
cific facts. Analysis of the accuracy and biases of
source materials is critical in analyzing the infor-
mation gathered from these sources. In general,
the mare the researcher knows about the gen-
eral historical period and setting and limitations
of the source materials under investigation, the
better the individual is prepared to evaluate the
information found in the documentary sources in-
vestigated. Peer review or consultation with other
knowledgeable individuals about the information
and the tentative conclusions can be an important
part of the analysis.

Below is a list of source types that fall under these
two categories:

Primary Sources

First-hand Accounts: correspondence (letters), writ-
ings (diaries, poems)

Historical Records: town records, census records,
military records, maps

Eyewitness Accounts: these may be incomplete and
contradictory, as the same event can be perceived

very differently by two people, especially in the heat
of battle.

8 Submerged Battlefield Manual



Battle Maps: accuracy will depend upon the cartog-
rapher and how soon after the battle the map was
created

Secondary Sources

Paintings and Drawings

Battle Maps: maps that were produced by an indi-
vidual who was not present at the conflict, or was
drawn significantly after the battle

Books/Novels/Stories

Local Oral History: although informative, oral histo-
ries can change over many generations

Archeological Fieldwork:
Non-Disturbance Survey

There are a number of non-disturbance survey tech-
niques that are common practice in underwater
archeology. These techniques can be used to iden-
tify, survey, and delineate an underwater battlefield
site with minimal impact on the site itself. Remote
sensing tools are used to identify large artifacts and
features related to the battle, such as a shipwreck

or clusters of metal ordinance, while diver survey is
more effective in mapping individual pieces of ordi-
nance scattered across the site. This initial survey

of the battlefield will define areas for further inves-
tigation and help identify actual areas of battle or
components of battle. Below is a short description of
geophysical and diver survey techniques that are com-
monly used in maritime archeology and information

site. (LCMM Collection)

A magnetometer (above) and a side-scan sonar (right) can be
useful tools for remote examiniation of a submerged battlefield

on the effectiveness of these techniques in different
environmental and historical contexts.

Side-Scan Sonar

Side-scan Sonar is a remote sensing tool that is used
for mapping the bottomlands of waterways. It is able
to sense the topographical features of the land by
emitting pulses of sonar toward the water bottom
that then bounce back to the device as it is towed by
a boat at the surface. The survey follows gridlines
that allow overlapping coverage, and creates a map
of the bottomlands. The location of anomalies on the
bottom can be identified for further investigation. It
is often used for the creation of bathymetry maps.
This is an effective tool for identifying shipwrecks,
structures and features associated with the battle, but
it is not an effective tool for identifying and study-

ing ordinance scatters and establishing project area
parameters because it does not penetrate sediment
and therefore buried items are easily missed. Also,
side-scan sonar is not effective in waters shallower
than 15 feet.

Magnetometer

A magnetometer measures the strength and/or direc-
tion of a magnetic field in the vicinity of the instru-
ment. It locates metal anomalies on the bottomlands,
such as clusters of metallic objects. This is an effec-
tive tool in surveying battlefields since much of the
ordinance and other objects used in battle were made
with iron or other metals. A magnetometer can be
used simultaneously with side scan sonar,
and many towfish are designed to carry
both pieces of equipment. However, it
should be noted that a magnetometer
requires closer lane spacing for the survey
vessel than a sonar survey. A magnetom-

Submerged Battlefield Manual 9




eter does not create a visual map of the bottom lands
like sonar; instead it identifies anomalies in conjunc-
tion with GPS coordinates that can then be mapped
onto a sonar map of the bottomlands. The anomaly
can then be examined by divers to determine if it is
related to the battle. The value of a magnetometer
survey may be limited by local environmental condi-
tions. Recent magnetometer surveys carried out at
Valcour Island Battlefield site on Lake Champlain, and
at the site of the Battle of Lake Erie demonstrated the
limited abilities of this technology to identify indi-
vidual pieces of ordinance. It is unclear if they were
unproductive due to the thick layer of sediment or
other environmental factors.

Sub-Bottom Profiler

Sub-bottom profilers use high frequency narrow band
sonar to penetrate into the bottom and produce an
acoustic image of items or features that are buried by
sediment. While this technique has not been em-
ployed on a submerged battlefield site to date it has
the potential to help locate buried items and delin-

it would be able to identify individual pieces of ordi-
nance, though it would be capable of finding clusters
of shot or larger buried features.

Remotely Operated Vehicle

A remotely operated vehicle (ROV) is a tethered
underwater camera that is controlled remotely at the
surface. Some ROVs are equipped with other attach-
ments to perform specific tasks. An ROV is an effective
tool in the preliminary verification and documenta-
tion of submerged battlefield features, particularly in
deep-water investigations where dive operations may
be more technical, dangerous, and therefore expen-
sive.

Intra-site Archeological Study

Initial geophysical surveys of the battlefield site allow
a basic delineation of the site boundaries, and identify
areas that warrant more in-depth intra-site survey
and documentation. The ultimate focus of an intra-
site study will vary depending upon the nature of the
battle and the archeolog-

eate areas for more intensive study.
This technology would be particularly
useful in areas with high amounts of
sediment deposition. It is unlikely that

ical remains. This would
include such tasks as
mapping ordinance scat-
ters, excavating features,
such as shipwrecks, or
further investigating
anomalies that could not
be confidently identi-
fied during geophysical
survey.

In almost all cases,
intra-site investigations
require diver verification
and survey. In extremely
deep waters the use of

a remotely operated
vehicle will assist in the
verification process of
larger features. Recent
work by LCMM as part of
the Valcour Bay Battle-
field site has shown that
geophysical survey alone
is not an optimal meth-
odology for identifying
and studying ordinance

Remaotely Operated Vehi-
cles (ROVs) are available in
a range of sizes, as small as
this portable VideoRay unit,
making them more acces-
sible than ever hefore.
(LCMM Collection)
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scatter. Itis more effective to identify larger features
of the battle site during geophysical survey and plan
for fieldwork that involves controlled archeological
survey of the bottomlands, by mapping ordinance
scatter within a grid system {see Case Studies, Valcour
Bay, LCMM].

Visual Survey

In areas that have a hard bottom with minimal silt de-
position a visual diver survey may aid in locating bat-
tlefield artifacts. This search should be carried out in
a systematic manner to insure thorough coverage of
the search area. Typical underwater search patterns
involve breaking an area down into grids or conduct-
ing circle searches using aline as a guide. Although
this tow-tech approach is not applicabie in all environ-
ments, it has the advantage that it can be carried out
by volunteer divers with little or no training.

Metal Detector/Team Survey

Semetimes a diver survey using a handheld metal
detector may be the most effective survey technigue.
Similar to land-based archeological survey, a system-
atic grid is established over the battlefield site and
divers survey the area using a handheld metal de-
tector. The gridded area is typically sub-divided into
narrow lanes. These lanes keep the detector teams
on the right path and allows for a small amount of
overlap with the lanes to either side. This system
insures thorough coverage of the bottom lands but

is both labor and time intensive. When the detector
indicates a metal object, the diver can then record its
location. This type of survey is greatly aided by the
use of volunteer divers who can be trained in the use
of underwater metal detectors. An archaeologist may
then be able to identify and document the artifact on
the bottom, recover it temporarily for documentation
and redepositicn, or with the proper permits, recover
the artifact for conservation.

Feature Documentation and Survey

Some submerged battlefield studies focus primarily
on shipwrecks associated with a battle, The docu-
mentation and excavation of a submerged shipwreck
can be carried out following acceptabie procedures
that are detailed in many shipwrecks studies. Docu-
mentation of complex structures underwater should
be carried out by archaeologists or volunteer divers
that have had extensive training and experience,

Volunteers and Cultural
Stewardship

Many underwater archeology projects have found
success through the incorporation and cooperation of
local divers, dive organizations and those interested

in the maritirme history of their region, Just as land
archeology is complex and requires patience and
thoroughness, underwater archeology projects have
the added logistics of underwater operations. The
volunteer effort of trained scuba divers is a valuable
asset and should be considered an important compo-
nent to help carry out a project. Professional nautical
archaealogists should initiate a system in which the
local dive community has the opportunity to partici-
pate in underwater archeology projects in their area.
This initiative is a crucial step in assuring that the local
dive community is made aware of the fragile state of
underwater cultural resources, and the great strides
that archaeologists and government organizations
take to assure the proper protection, study and access
to these vulnerable resources.

It is important to consider the skill of each volunteer
diver since this compeonent will greatly affect how
each individual can contribute. An experienced diver
may only need to learn the basics of archeological
investigation in order to be of great help. Underwater
archeology classes can be offered through local dive
shops and educational institutions, or each individual
project can train the group of volunteers on the basics
of underwater archeology. For instance, documenting
a shipwreck requires the specialized knowledge of an
underwater archaeclogist, while surveying an under-
water battlefield with a metal detector may be per-
formed with modest training, Each project will have
specific logistics to be considered when selecting and
training volunteers.

One long-term benefit to using volunteer divers is
an opportunity to develop a sense of cultural stew-
ardship in the community. Recreational divers often
already have an interest and knowledge in the sub-
merged cultural resources, but involving them in ar-
checlogical projects empowers them to be stewards.
Long after the fieldwork is completed, these divers
continue the message of the importance of docu-
menting and preserving these finite resources.

Submerged Battiefield Manuat 11




Archeological
Interpretation

The interpretation of the archeological remains at

a battlefield site should consult a few established
military and theoretical models of battle. Archeologi-
cal study and theory of battlefields is based on the
premise that warfare is:

ohe of the most organized, premeditated, regi-
mented, and patterned forms of human hehav-
ior...the actions of military units on a battlefield
are based on the tactics of the prevailing mifitary
wisdom of the day, they are not random. There-
fore, one should not expect the debris of battle to
be distributed randomly over a battlefield. The
tactics employed on a battlefield do leove their
traces in the archeclogical record. Subsequently,
if natural forces or human activities do not signifi-
cantly disturb, mix, or mask off or parts of the bat-
tefield, it should be possible to identify and define
artifact patterns created by the tactical positions
and movements of individual military units.

(Potter et al., 2000:13 emphasis his;
from Conlin and Russell 2006:22)

There are two theoretical models of battle that are
frequently consulted during the analysis of terrestrial
battle remains, and used in the interpretation of these
remains into combat behavior. Such models help to
bridge the spatial and temporal relationships of the
battle focation and the archeological remains with
combat behavior and events. These models are not
totally applicable to the study of most submerged
battlefields but are still worth reviewing. They are
described below.

Stability/Disintegration Models {Fox)

The Stabiiity/Disintegration model was developed by
Fox in the study of the Battle of Little Bighorn site. He
based this model on the fact that:

The success of modeling in discerning combat be-
havior is somewhat dependent on the proposition
that there will be no two distinctly different sets
of actions responsible for the same archeologi-
cal patterning. Whereas tactics and technologies
have changed dramatically over the centuries,
behavior in war has remained remarkably predict-

able in fundomental ways. Either men fight or they
do not. When armies fight, their actions are pre-
dictable. Tactics govern their behavier. The will
to fight, prompted by feadership, sustains men in
battle. When this wiif is lost, unity disintegrates,
and defeat invariably ensues. Behavior resulting
from coltapse is also predictable. Shaped by this
dichatomy, then, combat can be modeled on the
basis of tactical stability and tactical disintegra-
tion, or stability/disintegration. Certain expecta-
tions in behavior attend each of these conditions
of warfare. The archeological record should re-
flect these conditions.

(Fox 1997, 39-40)

Additional infermation on Fox’s model and its applica-
tion to battlefield studies can be found in his many
hooks on the Battle of Little Bighorn site.

KOCOA {National Park Service)

KOCOA is an acronym for the systematic analysis of
key battlefield terrain features that is used by military
personnel in battle planning: Key Terrain, Observation
and Fields of Fire, Cover and Concealment, Obstacles,
and Avenues of Approach. This type of analysis has
been used by military commanders for hundreds of
years and continues to be employed today (though
under differing names}. The understanding of the
military value of key terrain features and how they
would have been exploited by historic commanders
and troops can help archeological investigators fo-
cus on areas of a battlefield that are likely to contain
significant battle residue. In brief these five battle/
landscape components encompass:

Although the overarching ideas of the stability/disin-
tegration model are wholly applicable to a submerged
battlefield, both of these models need modifica-

tion before they can be applied to the analysis of a
submerged battlefield. While the majority of the
universal military truths defined in the Stability/Disin-
tegration model can be applied directly to submerged
battlefield analysis it should be noted that naval units
do not “disintegrate” in the way a field unit would.
Ships and their craws live, fight, win, or lose as a unit
unlike a land unit that can disintegrate into a mass of
individuals.
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The National Park Service developed the model KOCOA, an acronym for the systematic analysis of key battle-
field terrain features that is used by military personnel in battle planning.

Key Terrain is defined as “any locality
or area that affords a marked advan-

tage to whichever combatant seizes,

retains, or controls it".

Observation is defined by what can be
seen from a given feature, Key ohser-
vation points can either be natural or
man-made.

Cover and Concealment, "Cover is pro-
tection from enemy fire. Concealment
is protection from enemy chservation.”
In reference to a land-based battle,

features such as stone walls, buildings,
or sunken roads, while concealment is
provided by large scale features such as
woods, hills, and ridges.

Obstacle “Any natural or man-made
feature that prevents, delays, or diverts
the movemeant of military forces.” Such
a feature serves both to assist de-
fenders and to impede attackers, and
includes natural features such as rivers,
ravings and forests, and man-made
features such as fences, buildings, or
field fartifications. in short, an obstacle

may be anything which hinders the
timely and arderly movement of mili-
tary forces in combat.

Avenues of Approach are any natural
or man-made features which allow the
attacking force to “get at” the defend-
ing force. During the build-up to battle
this would include roads and railway
lines, once a battle was engaged, tact-
cal avenues of approach utilized by in-
fantry and artillery units could be lacal
roads, farm lanes, or open fields.

cover may be provided by small scale

Key Terrain

This component of the KOCOA system must certainly
be considered for those battles that have a land
compenent. For purely naval battles, the key terrain
might be mare accurately referred to as the weather
gauge. In the age of fighting sail the vessel or fleet
that gained the upwind position, or weather gauge,
controlled the battle and was able to determine when
and where to engage the enemy. While control-

ling the weather gauge wasn’t essential to victory it
greatly enhanced one’s chances of success. The same
could be said for the upstream force in & battle that
took place on a river.

Observation

This component has only nominal application to a
ship-on-ship conflict. The most common point of ob-
servation an a ship is from the top of the masts. With
the flat plane of the ocean in front of them a sailor at
the mast head can see to the curvature of the haori-
zon. The taller the mast the further you can see. But
as these vantage points are a part of the vessel itself
they will have no impact on artifact distribution.

Cover and Concealment

in a land battle, cover consists of any feature or
object with which troops can shield themselves from
enemy fire. In a naval conflict the ships carry cover
with them in the form of the sides of ships (bulwarks}
which offer some cover for the sailors and marines
on deck. Merchant vessels that are pressed into naval
service often have low bulwarks which offer ng pro-
tection at all. This cover travels with the vessel and

therefare has little impact on artifact distribution on
the battlefield.

Concealment could play a vital role in how ships were
deployed during the course of a battle. Islands, points
of land and other land forms could be used to conceal
vessels or even entire fleets. Understanding what fea-
tures might be able to hide a vessel may help to focus
a search area on the battlefield site.

Obstacles

In a naval hattle obstacles can take on a number of
forms. Natural ohstacles can be islands, reefs, shoals,
shallow water, high current or rapids, high winds or
tack of wind, low overhangs, etc. Man-made obsta-
cles include mine fields, intentionally sunken vessels,
breakwaters, dams, floating bridges or chain booms,
etc. These obstacies can significantiy impact the flow
of a battle by channeling forces into, or away from,

a particular area. These strongly impact the KGCOA
component Avenues of Approach.

Avenues of Approach

This cormponent of KOCOA has littie application to the
naval battlefield. The ships involved in the battle are
their own transportation and other than the obstacles
and possibility for concealment mentioned above,
there is very little that will influence the path of the
combatants. Perhaps it would be possible for a canal
to be used as an avenue of approach, even if that
canal were not constructed for that purpose. Dredg-
ing may also be used to widen the opportunities for
approach.
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Case Studies

A number of in-depth submerged battlefield projects
have been launched in recent years and these pio-
neering projects have helped to establish archeologi-
cal methodology and protocols for these types of site.
All are multi-year endeavors and represent different
environmental conditions, battle types and survey
methodologies that can be employed in submerged
battlefield studies. This section provides a short
description of these projects, with a brief story of the
battle, and the research that has shed new light on
these historic events.

Valcour Bay, Lake Champlain
Lake Champlain Maritime Museum

On October 11, 1776 at Valcour Bay on Lake
Champlain, General Benedict Arnold engaged the
British Navy in perhaps the most important naval
contest of the American Revolution. After an intensive
five-hour battle with heavy casualties on both sides,
darkness ended the conflict. With some 60 men
killed and wounded on the American side and three-
quarters of their ammunition gone, Arnold and his
officers executed a daring nighttime escape past a
British blockade. Two days later, on October 13th, the
British fleet caught up with

by intentionally destroying five of his own vessels at
the spot known today as “Arnold’s Bay” and escaped
south to Fort Ticonderoga. These engagements
deposited an invaluable collection of Revolutionary
War materials on the bottomlands of Lake Champlain.

For more than a century, the submerged battlefield
at Valcour Bay has witnessed numerous efforts to
locate and raise archeological materials by interested,
though archeologically untrained individuals. The
non-systematic collection of historic artifacts from
this area has led to the undocumented dispersal of a
priceless archeological collection around the region
and nation. But in 1999 a cannon was discovered in
Valcour Bay, triggering the start of the Valcour Bay
Research Project (VBRP). The VBRP is a cooperative
effort between a dedicated team of volunteer sport
divers and the Lake Champlain Maritime Museum.

The project has three objectives: 1) to systematically
map the artifact scatter associated with the Battle of
Valcour Island in order to gain a greater understand-
ing of the battle, its participants, and site formation
processes; 2) to interpret the history of the Battle of
Valcour Island for the public; and 3) to incorporate lo-
cal divers into the survey crew, thus instilling in them
a sense of stewardship for the site and for submerged
cultural resources in general. By the end of the 2004
field season a total of

Arncld and a second running
battle ensued. Outgunned and
surrounded, Arnold deprived
the British of battle prizes

The VBRP is an ongoing project
utilizing volunteer sport divers
to systematically metal detect
a submerged Revolutionary
War battlefield on Lake Cham-
plain. (Dick Heilman & Pierre
LaRocque, LCMM Collection)

185,000ft? (17,187m?)
of bottomlands had
been surveyed, locating
209 Revolutionary War
era artifacts, as well as
22 items fram the re-
covery of the gunboat
Philadelphia. The arti-
fact scatter contains an
area of debris resulting
from the explosion of
a cannon onboard the
gunboat New York.

The first objective of

the VBRP was imple-
mented through a
systematic inspection
of the bottomlands of
Valcour Bay using hand-
held metal detectors.
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Focusing on the area of the bay where the American
line was located, a depth range of 25ft to 55ft (7.62m
to 16.8m), the bottomlands were divided into 50ft by
50ft (232.3m?) areas. These grids were surveyed along
transects spaced at 3ft (.91m) intervals. Crew mem-
bers used metal detectors to locate buried metallic
objects. When an artifact was located, its provenience
was recorded, and its location plotted on the mas-

ter site map. The survey methodology ensured 100
percent coverage within each grid. During the survey,
significant artifacts were raised from the lake bottom,
photographed, measured, and then reburied in the
same location from which they originated. Artifacts
such as cannon balls and shot were not raised, but
only measured and plotted on the site map.

The second objective of the VBRP, the interpreta-

tion of the battle to the public, was met through the
recovery and display of a number of artifacts from
the site. The artifacts were recovered under a permit
issued by the Naval Historical Center and stabilized at
the LCMM Conservation Laboratory which is open to
the public. These materials were incorporated in the
traveling exhibit “Valcour Bay Research Project: Redis-
covering a Moment in Time.”

The third objective of the VBRP was to incorporate
local divers into the survey crew. The moderate depth
of the site, and a workplan that included basic tasks
opened up volunteer opportunities to even novice
divers. The VBRP’s volunteer base of
recreational divers has remained strong
during each year of the survey, due largely
to extensive teambuilding efforts; volun-
teers have committed thousands of hours
to the project. These volunteer divers are
now outspoken advocates for the preser-
vation of this historic battlefield. Some of
these recreational divers regularly pres-
ent our joint research to their community.
This cultural stewardship is contagious,
and could be the most significant measure
of this project’s success.

For further information:

Lake Champlain Maritime Museum

[

Penobscott Bay, Maine, Naval
Historical Center

In June of 1779 the government of Great Britain es-
tablished a new colony for loyalists fleeing the rebel-
lious American colonies in New England. A fortifica-
tion was built at the present-day town of Castine,
Maine (formerly Massachusetts), at the mouth of the
Penobscot River. On July 24, 1779 American naval and
land forces, known as the Penobscot Expedition, en-
tered Penobscot Bay and laid siege to the British fort.
A month later the Americans were forced to retreat
up the Penobscot River as a British relief squadron
arrived on the scene. The American fleet was quickly
overtaken, scuttling most of their ships to prevent
their capture.

The location of the remains of a wooden shipwreck in
shallow water just off the eastern shoreline of the Pe-
nobscot River in the 1990s initiated the first phase of
the Penobscot Expedition Archaeological Project. Led
by the University of Maine Darling Center, the Maine
Historic Preservation Commission and the Underwa-
ter Archaeology Branch of the Naval Historical Center
(NHC), this multi-year project began with a survey of
what came to be known as the Phinney Site in the fall
of 1999. Analysis of the small wreck and its associ-
ated artifact assemblages led NHC archaeologists to
conclude that the site represented the remains of the

http://lcmm.org/mri/projects/vbrp.htm

Bird’s eye view of the City of Bangor, Pencbscot County, Maine, 1875,

shwoing the location of the Penobscot Expedition Archaeological Proj-
ect. Augustus Kach, Library of Congress Geography and Map Division,
Washington, D.C,
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ill-fated American fleet of the Penobscot Expedition.

It is believed that roughly 30 watercraft and various
artillery and munitions scatters associated with the
Penobscot Expeditions remain in the Penobscot Bay
and River system; however, this area is highly popu-
lated and is threatened by erosion, development and
looting.

o B
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Detail of 1780 map of Penobscot River, showing the ap-
proximate location of burned American vessels below the
falls at Bangor. From the map Penobscot River and Bay,
with the operations of the English fleet, under Sir George
Collyer, against the division of Massachusetts troops acting
against Fort Castine, August 1779; with full soundings up
to the present site of Bangor. Authar unknown. Library of
Congress Geography and Map Division, Washington, D.C.

The Naval Historical Center initiated an intensive 10-
day magnetometer survey along the Penobscot River
in 2002 with the intent to locate the remains of at
least ten American vessels and to pinpaint the wrecks
of nine other smaller craft. Consequently, a large per-
centage of the navigable upper reaches of the Penob-
scot River have now been magnetically investigated.
The survey identified approximately 700 localities,
many of which exhibit magnetic signatures consistent
with the size, duration, and complexity expected of
historic shipwreck remains.

In March 2003, the Maine Historic Preservation Com-
mission requested that the Underwater Archaeology
Branch submit a letter report to the Maine Depart-
ment of Environmental Protection (MDEP) that
outlined the results of the Underwater Archaeology
Branch shipwreck surveys conducted at Dunnet’s
Cove (near Bangor) in 2000 and 2002. The riverbed
in Dunnet’s Cove is slated for MDEP-sponsored haz-
ardous material cleanup and mitigation projects to

remove large quantities of viscous coal tar that leaked
into the cove from a nearby coal gasification plant.

For further information:

Naval Historical Center, Underwater Archaeology
Branch
http://www.history.navy.mil/branches/UA_Penob-
scot.pdf

Putt-in-Bay Lake Erie
Great Lakes Historical Society

During the summer of 2009 a team from the Great
Lakes Historical Society initiated an examination of
the Battle of Lake Erie Battlefield. In September of
1813 the British and American fleets that were strug-
gling for control of Lake Erie met in pitched battle

in the western end of the lake. The battle was a
resounding American victory which resulted in the
surrender of the entire British Fleet. The battlefield
survey is in its preliminary phase and has consisted of
sonar and magnetometer surveys. The survey area
studied was approximately 3.5 mi? (9.1km?) and lane
spacing for the survey was reduced to 50ft (15.24m)
in hopes of detecting pieces of ordinance with the
magnetometer. Results of the preliminary surveys
have demonstrated the limitations of the current re-
mote sensing equipment. While a number of targets
were located and diver verified none of them turned
out to be contemporaneous to the battle. The staff
from the Great Lake Historical Society are reassessing
their search area and planning for future examination
of the battlefield.

For further information:

Great Lakes Historical Society
http://www.inlandseas.org/plesrc/index.html
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USS Arizona (National Park Service) and other Pearl Harbor Studies

The site of the World War |l attack on Pear| Harbor
(December 7, 1941) is the only modern-day sub-
merged battlefield on American soil and the only
study of a modern war site in the US. Located off the
southern coast of Hawaii’s Oahu Island submerged
below the Pacific Ocean, the archeological remnants
of Pearl Harbor are represented by two large features:
the wrecks of the USS Arizona and the USS Utah.

Study of this battlefield site began in the early 1980s
with the mapping and photo-documenting of these
vessels. Under the direction of the Submerged
Resources Center of the National Park Service, this
project involved highly experienced archeological div-
ers and illustrators at a time when nautical archeology
was at its infancy. Additionally, as a grave of nearly
1,000 U.S. servicemen and a highly respected war
memorial site, the NPS was also tasked with develop-

(Above) The USS ARIZONA from
the air. Note that 14-inch
guns of No. 1 turret are
not visible. (Photo cour-
tesy of Hawaiian Service,
Inc.)

(Right Abave) Aftermath:
The ARIZONA from port
bow looking aft .
(National Park
Service: USAR
Collection).

(Right Below)
Mosaic image of
the stern of the
midget submarine,
(Hawal'i Undersea

ing a management plan for this battle site; there was
no precedent for this type of project.

A sonar and magnetometer survey helped to delin-
eate the battle site boundaries and the precise loca-
tion of the vessels. Thousands of measurements were
taken while working in water depths of 45ft (13.7m)
with only 6ft (1.8m) of visibility. This was a daunting
task, considering the USS Arizona is 608ft (185m) long
with a beam of 97ft (30m).

Additional sonar and magnetometer survey was car-
ried out to locate other battle related features outside
of the harbor that had Japanese affiliation. Prior-

ity areas were selected based on historical research

in the search for submerged Japanese aircrafts and
mini-submarines. However, following World War I
the US military scuttled many obsolete war materi-
als off Pearl Harbor. Therefore, sonar survey of the
area returned thousands of sonar targets interspersed
among what could have been the mysterious mini-
subs. It was not until 2006
: that a Japanese mini-sub

y )" was identified during rou-
tine training dives by the
Hawai'i Undersea Research
Laboratory. An interna-
tional agreement signed on
February 12, 2004 between
the governments of Ja-

pan and the United States
allowed for the National
Ocean and Atmospheric
Administration (NOAA) to be the lead agency

in an effort to protect and manage an historic
sunken Japanese midget submarine that played
a key role in America’s entry into World War Il.
The primary plan is preserve the vessel in place.

For further information:

National Park Service Submerged Cultural Re-

" sources Study: USS Arizona and Pearl Harbor

National Historic Landmark
http://www.nps.gov/archive/usar/scrs/scrst.htm

P " Hawai'i Undersea Research Laboratory
o http://www.soest.hawaii.edu/HURL/midget.html

] *&, Ha

Research Labora-
tory, Terry Kerby)
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Ogeechee River/Georgia
Panamerican Consultants

In 2007 Panamerican Consultants, Inc, in cooperation
with the Georgia Preservation Division, under the
Georgia Department of Natural Resources, carried
out an underwater battlefield survey on the Great
Ogeechee River in Georgia. The survey focused on
Fort McAllister, the site of multiple Civil War naval
and land battles, as well as the Revolutionary War
battle of Ogeechee Neck. As a primary route to the
city of Savannah, the Confederate Army established
Fort McAllister on the Ogeechee River in an attempt
to prohibit passage of Union ships en route to the city.
Eight separate attacks on the fort ensued.

CSS Nashville burning after Union bombardment, Feb. 28,
1863 (Historic Preservation Division, Georgia Department
of Natural Resources, taken from Panamconsultants.com).

The underwater survey project included archival
research on the fort, remote sensing in the waters
surrounding the fort, data analysis and GIS analysis.
Five areas were surveyed within the 20mi (32.2km)
project area, a total of 170 line miles (273.6km) at
50ft (15.24m) intervals. The survey included the areas
that comprised the naval engagements, the location
of the CSS Nashville, and a shoreline survey of the
upriver portions of the Ogeechee. The magnetic data
collected during the magnetometer survey was sorted
for anomalies of high strength and short duration,
characteristics that are attributable to a very lacalized
and very high ferrous content of the shot in question.

For further information:

Panamerican Consultants
http://panamconsultants.com/ogweb/index.html|

H.L. Hunley / USS Housatonic
Naval Engagement site

A Civil War battle site off the coast of South Carolina
offers a unique example of a submerged battlefield.
Unlike other sites that have ordinance scatters and
multiple features, this site consists of only two fea-
tures: the Confederate submarine H. L. Hunley and
the Union blockader USS Housatonic. USS Hunley
became the first successful combat submarine in
the world when it sank USS Housatonic in 1864 off
the coast of South Carolina. Apparently Hunley was
damaged in its attack on Housatonic and it also sank
immediately after the engagement.

A 1995 magnetometer survey to locate H. L. Hun-
ley initiated the H. L. Hunley/USS Housatonic Naval
Engagement Site Research Project. Discovery of the
confederate submarine was followed by a non-dis-
turbance survey of the site in 2006 that used remote
sensing techniques such as side-scan sonar, survey
depth sounder, sub-bottom profiler and a RoxAnn
bottom classification device. Researchers knew of
the historically recorded site of the Housatonic, and
both wrecks were then treated as “complementary
components of a single archeological site, a battlefield
affected by similar cultural and natural processes”
(Conlin and Russell 2006:20).

For further information:

David L. Conlin, Matthew A. Russell, International
Journal of Nautical Archaeology, Volume 35, Issue 1,
pages 20-40, April 2006.

Friends of the Hunley
http://www.hunley.org/
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Conclusion

The study of submerged battlefield sites is still an
evolving field. Currently the practice is largely adapt-
ed from techniques that have been successfully em-
ployed on terrestrial battle sites. Nautical archaeolo-
gists modify the KOCOA and Stability/Disintegration
models to make them applicable to the underwater
environment, and to the deposition patterns of naval
combat. This shapes and guides the survey planning,
and when paired with detalled historical research,
greatly enhances cur understanding of the conflict
events.

Sources & More Information

David L. Conlin, Matthew A. Russell, infernationaf
Journal of Nautical Archaeclogy, Volume 35, Issue
i, pages 20-40, April 2006.

Richard A. Fox, Archaeclogy, History, and Custer’s
Last Battle: The Little Big Horn Reexamined, Univer-
sity of Oklahoma Press: 1997,

UNESCO convention 2001
http://unesdoc.unesco.org/
images/0015/001528/152883E.pdf

Guidance for Developing o Battlefield Preservation
Plan

MNational Park Service American Battlefield Protec-
tion Program, October 2001
http://www.nps.gov/history/hps/abpp/RevisedPlan-
Guidance.PDF

The Unesco Convention on the Protection of the
Underwater Heritage
http://unesdoc.unesco.org/
images/0015/001528/152883E.pdf

Standards and Guidefines for Archeology and His-
taric Preservation

National Parks Service Secretary of the Interiors
http://www.nps.gov/history/tocal-law/arch_
stnds_0.htm

Panamerican Consultants
http://panamconsultants.com/ogweb/index.html
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In the future as more sites are examined, new tech-
nigues and technologies will be developed that
specifically address the challenges of submerged
battlefields. Advances in underwater robotics, div-
ing technigues and equipment, and remote sensing
methods may propel the field of submerged battie-
field studies even deeper than we can now imagine.
The ongoing exploraton and protection of these his-
toric sites will bring to light the stories of the men and
women who made the ultimate sacrifice in America’s
armed conflicts.

Lake Champlain Maritime Museum
http://www.lemm.org

Friends of the Hunley
hitp://www.hunley.org/

Celorado Coal Field War Project
http:/fwww.du.edu/ludiow/index.html

Great Lakes Historical Society
http://www.inlandseas.org/plesrc/index.html

National Park Service Submerged Cultural Re-
sources Study: USS Arizona and Pearl Harbor
National Historic Landmark

http:/ fwww.nps.gov/archive/usar/scrs/scrst.htm

Hawai'i Undersea Research Laboratory
http:/ fwww.soest.hawaii.edu/HURL/midget. html
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