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May 10, 1983

Dr. Steve Langdon

Chairman, Steering Committee
Marine Archeoclegy Workshop
Department ¢f Anthropology
University of Alaska

3221 Providence Drive
Anchorage, AK 929504

Dear Dr. Langdon:

I am delighted to hear that Alaska's first-ever Marine
Archeology Workshop, co-sponsored by the University of
Alaska Sea Grant Program, the Office of Illistory and Arche-
ology of the State Division of Parks, and the University
Museum, will be held in Sitka from May 17-19, 1983.

Our state's long coastline holds much promise for underwater
archeology, and there is a good probability that marine
excavations will uncover information of much importance to
our rich prehistoric and historic past. Because of this,
and because such underwater projects have not yet occurred
in alaska, this conference is most important as a means to
address and discuss issues basic to the discipline.

I hope that the workshop is a most rewarding one, and I
commend all the participants for their interest in, and
dedication to, Alaska's heritage.

Sincerely,

D ot

Bill Sheffield
Governor
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Introduction

The Idea for this workshop was conceived in response t¢ the
growlng intarest In marine archeology during the past two
decades due to the recognition of the cultural and
historical significance of resources under the sea. Alaska,
with more coastiine fhan all the rest of the Unlted States
combined, offers abundant opportunity for marinre
archeological centributions to the scientific understanding
of a number of questlons Inciuding the Initlal settiing of
the new world and the Infiuence of sea fevel fluctuations on
human settiement and adaptive strategies. In addition to
these precontact guestions, a substantlal amount of interest
has recently been shown In shipwrecks in Alaskan waters,
particulariy those of the Russlian-Amerlcan perlod.

Given the potential for signlficant findings, the recent
interest in Alaskan marine archeoicgy, and the relative
inexperlience of Alaskan archeclogists in this area, the
University of Alaska Sea Grant Program and the State Offlce
of History and Archeology organlzed this workshop to provide
Aiaskan archeoliogists a forum to meet with experts in marine
archeoiogy and to assess the potential for Ajaskan marine
archeology,

Because of its nhistorical slignificance, Sitka was selected
as the jocatlon for the workshap.
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Executive Summary

Background

The primary objective of the Alaskan Marine Archeology
Workshop was to provide Alaskan archeocloglists an gpportunity
to explore the potentialities and practicalities of this
heretofore virtualiy unexpiored research area, It is haped
that the publication of these proceedings will provide a
working document to assist future marlne archecicgical
research in Alaska,

Since the late 1970s, hints of interest in Alaskan marine
archeology appeared on a number of fronts, and a significant
attort was mounted to locate an impertant historic
shipwreck., The prospect ot substantial oil expleration and
develiopment on Alaska's outer contlinental shelf has been,
and will be, a major impetus for investigating Alaskan
marIne archeological resocurces. Three research efforts,
primariiy documentary, have been funded by the Alaska COuter
Continental Shelf {0CS) Cffice of the Bureau of Land
Mznagement (now housed in the Minerals Management Service of
the Department of Intericor) to Identify cultural resources
on Ajaska's she!f. These studles focused on the Beaufort
Sea, Lower Cook Intat, and the western Gulf of Alaska, and
were undertaken as part of the Environmental Impact
Statement (E1$) process leading to oll lease safes in these
areas (Dixon et al., 1977, 1978, 1979). An earliier research
project funded by the OCS program produced a detalled
analysis of how evidence of early human occupation of the
New Worid might be obtalned from presentiy submerged iands
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which, during the last glacial age, formed the Beringian
iand bridge between the 0id and New Worlds (Dixon et al.
1976), Two other reports of the 0CS program have also
examined marine archeologlical rescurces and have provided a
preliminary inventory of sunken ships that lie on The
Alaskan outer contlnental shelf that could possibly be
atfected by oll explioration activitles {Tornfait 1981,
1982).

in addition to this largeiy antlclipatory, documentary, and
deductive research, there also appeared in the late 1970s
substantial interest in the Russian vessel Neva, sunk off
Mt, Edgecumbe near Sitka in 1813, This eftort was
energetically undertakan by protessional divers who
themselves had no archeoiogical training although they did
make a concerted effort to Involve professional
archeologists In thelr endeavor. Even though they were
unable to obtain direct archeocloglicai invcivement, the group
worked cooperatively with the state Office of History and
Archeology 2nd agreed not to disturb or take any artitacts

from the shipwreck if they located it, It is hoped that the
close cooperation between public officials and private
parties which occurred on the MNeva project will sef a

positive exampie for future relationships. The unsuccessful
search does raise the important question of what would have
been done 1f the wreck had been located. Concern over the
answer to this question has aiso spurred interest In Alaskan
mar lne archeclogy.

By eariy 1982, the comblnation of an environment possibly
rich in underwater sites and a history That suggested that
mar ine archeologlcal resgurces were potentially ot great
significance along with recent intarest In these resources,
both analytical! and practical, Indicated that the time was
appropriate for Alaskan archeologlsts and histerians to
assess The possibilities for marine archeoiogy in the state.
From the beginning a broad, multidisciplinary approach to
the topic was proposed by the Steering Committee.
Archeclogists, cultural anthropologlsts, historians,
conservators, and legal scholars were ali perceived as beling
important contributors to such an assessment. Four toplcal
aresas were salected for examlination and discussion at the
workshop: Marine Archeological Resources, Loglstlics and
Training, Preservation and Houslng, and Legal Issues. The
committee undertook to identify and invite experts in these
fialds to summarize recent and Important findlngs in thelr
areas for the workshop as weil as to make recommendations on
+he conduct of marine archeology in Alaska. Presentors were
invited from the majJor Nerth Amerfican centers of marine
archaology. Canadian and Unlted States tederal government
professlonals, Canadian and United States university
faculty, and Alaska State government professlionals
participated.
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Marine Archeological Resgurces

A primary aim of the workshop was to inventory Alaskan

mar ine archeclogical resources and research matarials. The
workshop was divided substantively intfo ses5i0N5 ©N
prehlstoric materials conslsting primarily of submerged
archeclogical sites and historic materials consisting
primariiy ot sunken vessejs and accompanying materials,
Within each of these toplical areas, it was determined that
both substantive information on the occurrence, possibiiity
ot ifocation and recovery, and significance of the resources
as weil as methodological information on research approaches
and research materials shouid be presented.

in the session on prehistoric submerged sites, Ruppe's paper
presents a deductive approach to preliminary fdentification
of submerged sites. The model bullds on assumptions
concerning human settlement patterns in ceoastal areas and
exgmines nearshore geomorphology To locate submerged river
channels, estuaries and beaches where human habitation might
have occurred. In discussing the applicabiiity of the modeal
developed for predicting and testing the location ot
submerged sites off the west coast ot Florida, Ruppe?
suggests that within the Bering Sea, the area south of the
Kuskokwim River Is iikeiy to be most productive since there
is fess ilkelihood of ice gouging. He further notes that
siltation from the Yukon and its constantly changlng coursse
make site determinatlion at the mouth of this river extremeiy
difficul*t. Finaliy, he suggests that the north side of the
Alaska Peninsula, which would have besn the southern margin
of Beringia, should prove productive because bathymetric
data indicates that the Kuskokwim River flowed scuth to join
with +he Nushagak and Kvichak rivers to form a masslive river
syetem. His paper points cut the crucial importance at this
juncture in the evolution of marine archeoiogy, of ground
truthing with remote sansing instruments so that the
intormation they provide can be correctly interpreted for
use in future investigations.

In examining the potential importance to New Worid cultural
history of submerged precontact sites off the Alaskan coast,
Mauger and Wessen divide Beringian sitaes Into Continental
and Maritime reglmes. They contend that submerged sites ot
the former type offer iittie additional information o
terrestrial sites. Submerged maritime sites are potentially
ot great significance for understanding both the aarly
occupation of the New Worid and the deveiopment of mar itime
cultures aiong the entire north Pacific coast of North

Amer ica. While they note the special additional problems of
site integrity posed tor submerged sites, they point cut
that it submerged sites survive Inundation, wave action, and
in certain areas, ice pack gouging, that wet sites often
provide a broader sample of culturai materials due fto the
anaerobic conditlions of submersion.

Mauger and Wessen and, to a lesser extant Ruppe', are
general ly skeptical about the contribution of submerged
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sites fo our understandings of New World settiement and
adaptations in the short run. Their skeptlicism stems from
the ditticulties of working in the marine environment, the
great costs of such investigations, the (imited capabilities
of present remote sensing equipment for the fine-grained
identification process needed, the difficuities In
interpreting materials if found, and *he |ikellhood of
continuing degradation of marine archeoiogical resources due
to human develiopment. One important suggestion for reducing
destruction of marine archaolioglical rescurces Is to Increase
public awareness of the importance of submerged rescurces
tor understanding the past and the need to protect these
sites so they will be available for analysis when technology
and costs permit effective and efficient investigation.

Mar ine archeological resources for fThe periocd after Euwropean
contact with Alaska In the 18th century are primarily sunken
vessels and materials associated with them. For purposes of
the workshop and for inventorying beth marine archeological
rasources and research and archival references, the years
1741 to 1940 were examined by dividing the era into the
Russian period (1741-1867) and the American period
(1867-1340). Shipwrecks since 1940 were considered
contemporary, and therefore were not inventoried.

ldentifying both resources and research materials from the
Russlan period was undertaken jointly by Black and Pierce.
They subdivided the Russian period Into two periods, Both
schoiars utilized Russian primary and secondary socurces and
presented information on Russlan, as wei! as othsr vessels,
sunk off Alaska's coast, Bizgck identified a substantial
number ot Russian ships wreckaed in Alaskan waters in the
period from 1743-1799, and indicated that more precise
intormation on the locations of wrecks will!l be avaliable
when extant documents in the Soviet archives are pubiished.
Her evidence indicates that the vast majority of vessels
sunk were recycled by the Russlans, or Aleuts, for buiiding
other vessols., Coensequently, there may be very |ittie left
to find. Psrhaps of greatest significance is the finding
that there are several Japsanese junks sunk in the Aleutians.
It is possible that scme Dutch vessels trom this period may
also lay beneath these waters,

¥essels lost during the latter haif of the Russian period
trom 1800-1867 are ldentiflied and discussed by Plerce, I n
addition to the well-known Neva, eleven or Ttwelve other
Russian ships were [ost during this perlod. The number of
Russian ship wrecks In Alaskan waters declined after 1813,
Perhaps the most promising remalning vessel from the Russian
period is the Kad'liak which sank off Spruce lsland naar
Kodiak in 1860. Plerce also indicates that remains from
these early wrecks are probably limited since their
materials were almost always salvaged by Russians or Alaskan
Natives for other uses.

Since the purchase of Alaska by the United States in 1867,
marine activity has increased dramatically over that of the
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Russlan period. A diverse variety of ships have plied and
sunk in Alaskan waters slince that time from smugglers and
whalers to tankers and cutters. DeArmond {persconal

communication) estimates that an Inventory of vessels lost
In Alaskan water from 1867-1940 (thus excluging the period

from Werld War 11 to the present) would run into hundreds of
vessels, three-quarters of which likely ran aground and
broke up on shore, A complete invenfory then is a project

of several years duration and would require vislts fo
|ibraries, archives, and museums throughouT The nation.

Hanable's essay is a guide to the numerous sources, both
primary and secondary, which are concerned with sunken
vessels in Alaskan waters after 1867. For those inferested
in researching a specific wreck, or wrecks in general, if
provides & conclse, yet datailed, overview ot The most
important materials pertaining to Alaskan shipwrecks ot the
Amer ican periad. Any marine archeclogical investigation
must include extansive examination of the extant historical
record of the vessel so that the best possible Informaticn
tor interpretation and expianation of fThe site is available.
Hanable reports that in spite of the substantial decumentary
base tor shipwrecks In Alaskan waters only one vessel in the
S5tate's Alaska Heritage Rescurce File has been proven To
have extant physical remalns.

One major category of vessels which sailed the Alaskan
coasts during the American period were the packers of the
canned salmon industry. Haycox's paper provides a case
study of how historical sources, in his case the recerds of
t+he Alaska Packer's Association, can be used to identity
particular vessels and their distinctive characferistics,
Many other such ident|flable tieets operating in Alaskan
waters such as Coast Guard cutters, whalers, and ships of
the Alaska Steamshlp Company, could be researched in the
manner exhibited by Haycox. His paper goes much farTher
+han that and presents a unique and important episode in
Alaskan marftime history. (n the future marine
archeclogical research wiil be able to confribute to this
important subject.

It is ciear from the presented papers that litfle actual
tielad investigation has been done on marine archeclogical
resources; that while the potentfial of important findings in
certain domains are limited, in other areas The potentials
are very good; and that substantial Intformation Is present!y
available tor the investigation of Aiaskan marine
archeological resources,

Logistlcs and Training

The conduct of marine archeological research requires
+trained personnei, appropriate equipment, and large amoun+ts
of money. Although similar to terrestrial archeclogy in
areas such as theoretical assumptlons, research design, and
explanatory aims, marine archeclogy diverges substantially
In areas such as working conditions, necessary equipment,
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personnel skiils, excavation Yechnlques, and conservation
procedures. The three papers comprising this session
examine the basics of marine archecological research from
equipment to necessary fraining and experience to the actuai
conduct of an excavation, Lanihan's paper intfroduces the
range of technical devices avallabte to assist in site
location surveys, noting that the ditficulties in initial
iocation and then subseguent relocation are one rsasason for
the costly high Tech approach marlne archeclogy requires.
Survey equipment discussed and assesssd include aeriai
remote sensing, positional locators, slde scan sonar,
magnetometer, tathometer, and sub-bottom protftiler., He
provides detailed Information for the conduct of site
testing and excavation on insulating garments, !ife suppor?t
systems, decompression techniques, and topside support
tacilities, Lenihan notes that federai and state agencies
with marine responsliblilities should be approached for
assistance and general information since they can, when it
is within their capabiiities and mandate, help defray the
substantial cost of marine archeological work.

A number of state and federal agencles, as well as the
Society of Professional Archecioglists (S0FA) and the
Advisory Council on Underwater Archeclogy (ACUA), have
created standards for marine archeologists. Cummings
discusses the hlstory and evolution of these standards which
ied to the January 1983 requirements jointly generated and
agreed to by SOPA and¢ ACUA, In addition To underwater
survey and excavation experience, certifled underwater
archeclogists must also demonstrate familliarity with major
remote sensing devices.

The overwhelming majority of marine archeological
excavations have taken place in the temperate weters ¢t the
Mediterranean Sea or the tropical waters of the Caribbean
Sea. Alaskan watars are subarctic and arctic and thus
constitute a signiflcantly ditferent set of environmental
varlabies than those normally experienced by marine
archeolegists. In Canada, however, marine archeclogists
must alsc contend with waters similar fo those of Alaska.
Grenler is one of the few archeologists In the worid with
experience on several archeclogical investigations in
subarctic waters. The account of the Red Bay Project, Parks
Canada's cooperative investigation of a 16+h century Basque
whaler sunk off the coast of Labrador, provides a first hand
account of the conduct of an actual project., Included in
this discussion Is an account of the organization ot the
project, a description of the equipment and technique of
excavation, and an assessment of the cos¥s and benefits
assoclated with the use of certain systems such as hot water
dlving units. Notewerthy for nearshore research are tThe
problems posed by fiuctuating tide ilevels for controlliing

vertical and horlzontal lecations of above bottom features.
The paper is enhanced by background information on Basque
whaling and the additional studles on cocpering hull design

that have been undertaken with project materiais.
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Preservation and Housing of Materials

Once marine archecological materials have been ijocated and
excavated, attention turns to how they are to be preserved
and hcused. The characteristic milleu of marine
archeological materiais Is immersion in saitwater, This
envircnment poses markedly different problems from that of
the terrestrial environment, Hamilton and Jenssen discuss
the special techniques and problems assoclated with the
conservatlon and storage of marline archecicgical materials
of different composlition.

Hamiiton, perhaps the ieading marline archeciogical
conservator In the United States, provides a detaiied
examination of the effects of the marline envircnment on
metals of ditferent composition, of the types of metai
artifacts that are most |ikeiy to be encountered, of the
tachniques ot both conservation and preservation, and of the
role of the conservator in the marine archecliogical process.
Signiticant In Hamllton's discussion |5 his coentention that
tew archeologists are competent in performing baslic
conservation technigues on site or In the |aboratory. He
forcefully del ineates the necessity for conservation
technliques to be employed to insure that the maxIimum
possible information Is obtalined and retained.

Many sunken vessels of hlstoric interest were of wood
constructlon., Consequently, the problems of conservation
and preservation of waterlogged wood once removed from the
marine environment has recelved substantial Investigation in
the past decade. Jenssen's paper expiores this rapidly
developing technical toplec Including the emerqence of freeze
drying techniques which apparentiy hold great promise for
the preservation of organic materiais. Also Incliuded In her
discussion are censervatlon techniques for a wilde varlety of
organic artifacts, including leather, sklns, textilies, cork,
bark and keratinous materials.

The workshop also lnciuded a panel discussion on the
capabiiltles ot Alaskan museums for storing, preserving,
displaying, and analyzing marine archeoicglical materiais,
Inciuded on the panel were Peter Corey of the Sheiden
Jackson Museum, Alan Munro ot the Alaska State Museum,
coaservator Alice Hoveman of the Alaska State Museum, and
Dinah tarsen representing the University of Alaska Museum.
Rocbert Sha!koopp, who was unable to attend the workshop, sent
wr ltten remarks on the capabiiities of the Anchorage

Histor ical and Fine Ar+ts Museum. In general, paneilsts
indicated that Alaska's museums are in no condition to
recaive signiflcant quantities of marine archeological
artifacts for preservation. No facllity In the state has
any of the needed equipment, and Ms. Hoveman is the only
trained conservator in the state. Neither the Alaska State
Museum nor the Sheldon Jackson Museum are capabie of storing
any additional artifacts. Whiie the Unliverslity Museum has
some storage space and a small conservation fab, It lacks a
conservator, the equipment, and space to undertake major
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mar ine archeological preservation projects. The Anchorage
Historical and Fine Arts Museum Is presently undergoing an
expansion from 25,000 square teet to 93,000 square feeft,
which wiil include a conservation lab and some equipment,
but it will stil} lack the speclallzed equipment requirsd
for marine artifacts. Shalkopp indlcates that the Anchorage
museum will be able to sfore materials; but that its primary
purpose is as a public-oriented facllity of the Munlcipaiity
of Anchorage. |t thus cannot be expected to undertake major
commitments to marline archeolegical projects or to other
scientific work without an altered mandate and supplementary
funding. Despite the relative incapacity of Alaskan museums
to support marine archeciocgical research, all museum
representatives indicated both a desire and wlilingness to
work cocperatively with non-Alaskan institutions which might
require their assistance on an Alaskan marine archeciogical
project,

Legal lIssues

Questlions concerning the ownership of marine archeoclogical
resources and who has the authority to decide how a given
site shall be excavated 2re obviously crucia! to the conductT
ot marine archeclogy. Unfortunately, The answers are at
present ciouded and uncertain. The major problem concerns
shipwrecked vessels and the relative authority of federal or
state agencies over this particular class of resource. In
brief, Admlralty law is the body of legal precedent dating
back to 16+h century Engiand which provides that Those who
succeed In raising sunken and abandoned ships or in
obtalining cargo from sunken and abandcned ships have a legal
right to that which they have saved. Although apparently
intended for recently abandened or sunken vessels, ho tima
jimit presently exists for determining when Admiralty law
applies to 2 sunken vessel and when the historic
preservation law appliies.

Several states have attempted to exert jurlsdliction over the
cultural rescurces ot thelr submerged marline waters, but
litlgation Is presentiy In process on the question.
Legislatlion has aisc been Introduced in the United States
Congress *o declare sunken vessels federal property and to
make provlsion for transtference of titie to states when such
action would be warranted, No clear solutlon to this
ambiguous and cruclal question to marine archeclogical
Investigations of sunken vessels ls likely to emerge In the
near future,

One of the underlyling concerns of marine archeciogists is
that the legailzing of salvage operatlons on histeric
shipwrecks will lead to the destruction, or disruption of
those archeological remalins, That destructlon is percelved
0 be the result of nonprofessional private efftorts almed at
personal gain and recreation. One potential approach to
head oft difficuities such as the=ze |z to establlish a
framework for cooperation and sharing between the
archecloglsts representing the public Interests and the
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private amateurs. Albright's paper describes the framework
established by the State of South Carcolina for cptimizing
cooperation betwseen The professional archeoiogists and
amateurs. The system Iincliudes several |lcense typeas,
reguirements for amateur dlvers to report their finds, and
sharing ot the proceeds of a scientlificaiiy controiied
salvage operation between the state and the person iicensed
to carry out the operation., The fundamental underpinning of
the law, which has been upheld In court, Is the state's
assartion of ownership of "all objects of archeologlical and
paleontoicgical association which have remained unclalmed
for more than 50 years." Albright is convinced that the

cooperative route has provided, and wiil continue to
provide, eftective long-term profection of *the rasources.
Such cooperation will advance the scientific pursuit of

underwater archeology by combining the rescurces and
energies of the amateurs with the guidance and expertlse of
professionals.

In Alaska, the situation is simijiar to the 30 or so other
states which do not have laws specifically oriented to The
management of marine archeological resources, Robertson and
Mertz, state attorneys in the O0ffice of the Attorney
General, expiore the applicabllity of the Alaska Histeric
Preservation Act to marine archeological remains, Their
review and anaiysis finds that the act does assert state
ownershlp and management of submerged historic and
archeological resources. However, there are several
{imitations on the state!'s management authority over those
resources. The most important |imitations are caused by
ambiguity In the wording of the act with regard to (1)
rights of access and uwse by Alaskan Natives, (2) what
resources are covered under the act, and (3} the lack of any
active afforts to implement the act through identification
ang pursuit ot marine archecloglical concerns. In addition,
Robertson and Mertz also point cut The uncertainty
surrcunding wrecked vessesls and their cargo due to the
unresoived federal questions concerning the applicability of
Admiraity law to these materiais.

Alaska law Is appllicable to marine archeological resources
in a broad reading; but since the state has made no active
efforts in the fleld, its utility may be {imited if
challenged. Furthermore, unlike South Carolina, there is no
program In Ajlaska to monitor or cooperate with private,

nonprofessional salvage and sport dlivers. It is probable
+hat the efforts of such divers directed at marine
archeoioglical rescurces will Increase in the future. In

order 1o increase the scientitlc utility while mInimizing
+he potential destructliveness of these efforts, it Is
important for the state to deveiop a framewark for
monitoring amd perheps cooperating with private,
nonprotessional divers interested In pursuing marine
archeolpgical resources.
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Tha Future

Alaskan marine archeology Is In }+s embryonic state. The
gastation perled for the emergence of full=blown marine
archeologlcal jnvestigatlons along the Afaskan coast may be
qulte tong. A number of factors wouild appear to contrlbute
to this state of affalrs. Flrst, the amount of territory to
cover 1s vast, the environment Is rugged, the efforts to
locate resources =- both archival and on the ground -- have
been minimal to date, and personnel with the specific
+achnical skilis for such efforts have not been present.
Second, the resources needed for such investigations --
monetary, technlcal equipment, facllitles -- are presentiy
unavallable and |ikely to be so for some time without a
mefor effort te obtaln them. Third, there are at present
only !imTted threats to the presentiy submerged marine
archeological resource base.

ASthough sustalned marine archeoiogical investigations are
some time in fthe future for Alaska, this should not be taken
to mean that nothing shouid be dens. For example,
provisions should be made In *he designing of future
archeologlcal or mussum facllittles for the conservatlion and
storsge of marline archeologlical materials. The monitoring
and caontro! of private diving efforts on mar ine
archeological resources should be commenced, and 2
cooparative relatlonship between t+he state and the public
chouid be fostered through sharing of Informatlcn and
resources. Flnally, isgal efforts should be taken to
protect *he marIne archeoliogical heritage of Alaska so that
In the future when tachnology, professional Interests, and
tinances permi+t sustalned Investigatlion, This prlcaless

her itage will =t[1]l be Intact.

Steve Langdon, Chairman
Alasks Marine Archeoiogy Workshop Commlittee
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Predictive models for locating underwater
cultural resources on outer continental shelves

Reynold ). Ruppe’
Arizcena State University
Tempe, Arizona

Introductlon

The post-Pleistocene rise of sealevel and subsequent
inundatlion of terrestrial s1ftes on coastal plalns has
fmportant ImplTcatlons for a better understanding of the
global distributlions of early peoples. We belleve that
coastal zones prov!ded an Important subsistence base for
early human populations. As seaievel rose, coastal plalns
were transformed !nto contlinental shelves and the former
Inhabitants of coastal reglons were displaced. Present
archaeologlcal technliques are not capable of efflclently
retrieving Informatlon concerning the coastal adaptatlons of
Early Man. Therefore, a methodology to locate lnundated
terrestrial archaecloglcal sites on tha contlnental shelves
has been formulated. ©Once operatlonallzed, the methodology
can be applled to coastllines !'n many parts of the world to
locate tnundated sl+es from meny t!me perlods.

The post=Plelstocens melting of ice sheets has resulted In a
general rlse in ssalevel of about 85 meters 1n the past
17,000 years. The encroachment of ocean waters conte the
once-exposed coastal plains has resulted in the inundation
of Plelstocene and Holocene coastal geomorphologlcal
features and assoc'ated evidence of human occupation. Until
such time that thls matertal evlidence is retrleved, a
signlflcant portion of the subslistence patterns of early
hunters and gatherers w!ll not be avallable for study.

Research Deslign

Stillstands, per’ods when sealevel remains static, are
requlired for the formutation of characteristic coastal



geomorphologlical features such as barrler islands, lagoons,
estuaries, and the t1dal reaches of rivers, The rich blota
and long food chalns associated with estuaries and other
coasta! features are the result of such characteristics as
brackish water, specialized hydrological features that favor
aquatic biota, and boundary marshes. Ethnographic analogy
and the loccatlon of recent prehlistoric archaeclogical sltes
on coastal water bodles provide the basis for The hypothesls
that ear!y humans populated coastal zones tn considerable
numbers. Also noteworthy In thls regard is the fact that
present~gay ceoncentratfons of populations on ceastlines
around the world primarlly are assoclated with estuarfes,
lagoons and river mouths.

Devalopment of predictive models for the location of
archaeological sltes now drowned an the contlinental shelves
has only just begun. A great amount of research must be
accomp!ished in many geographical areas that possess a
variety of geologlcai forms because varylng geologlcal
processes have resulted 'n a varlety of formations and
contexts. Equally Tmportant are the prehlstoric and recent
demographies of those areas, el! of which may diffaer, The
concepts that are ot greatest Impartance to the
establ!lshment of the research parameters are: (1) Coastal
gecmorphology which has formed and reformed 'n the past in
response to sealevel changes; (2) Coastal adaptations which
represeht the human exploltatlon of coastal resources that
are primarily, but not exclusively, estuarline; and (3}
Sealevel change and its effect on human popul atlons and
settlement patterns,

The research dasign is based on our knowledge of sealevel
rise over tha past 17,000 years. 1t is proposed that rising
sealevel dlsplaced human populatlions and thair hablitation
sites all over the world at varlous times In the past. The
wast coast of Florida was selected as The rasearch area
because of Its remarkable geoiogical stabllity that allowed
us to ignore the tactonic varlable. Ethnographlc analogy
der ived from the historic Calusa Indlans and prehistorlic
settiement patterns evidenced by the local archaeology
provides the basis for testing and validatlon of the
tollowlng hypotheses which form the base of our methodotogy
for predictive modeling of site locatlons.

Hypothesis |

Prehistoric coastal sefttfement patterns on the wast coast of
Florida were assoclated with bodles of water landward of
open ocean beaches, generally estuarles, lagoons, and some
river mouths.

Test !'mpllcatlons

Distribution maps of indigenous populatlons and survey maps
of prehistoric archaeological sites In +the same erea should
colnclde., Both archaeological and ethnolegical slites should
be associated with estyarlies, rlver mouths and lagoons.



Almost no slites will be located on open ocean beaches,
except perhaps 'n the higher latitudes.

Hypothesls |1

Sealevel rlse displaced coastal populatlons, drowned thelr
sttes, and reworked the coastal geomorphology. New coastal
features could be formed only after stlilstands of sealevel
extsted for some tlme.

Test Implications

We should flnd a sertes of contours, each of whilch wili
represent a stlllstand. Each contour will possess developed
coastal geomorphologlical features and assoclated
archaecloglcal sltes. The geomorphological features are the
remains of !nundated estuaries, river mouths, or lagoons on
contlnental shelves., Other features such as deltas also are
apparent en the ocean floors, but are beyond the scope of
our Interests,.

Hypothesis il|

Drowned terrestrial sites can be loccated on and under the
ocean by use of remote sensling (acoustic) instruments
developed for oll and gas exploration. Scuba divers and

coring procedures are necessary to provide verification of
anomalous slgnals caused by archaeoclogical sites.

Test Impllcations

Characteristlc slgnal anomalies should be recognized by
operating the Instruments over known underwater sites.
Unknown sites should be identiflable by the signals
characteristic of the known sltes, and should occur with the
geomorphological features described above. [t should be
possible to test the nature of the anomalous slignals *through
examinatlion of the!r locales by scuba divers, examination of
cores taken by scuba dlivers, and by analysis of the
sedimetary environments by physical, chemical, and
tiological means (Gould 1972:1).

The probable existence of large numbers of archaeologlcat
sites on inundated coasts suggests that a significant amount
of evidence needed to reconstruct prehistoric settiement
patterns and adaptations 1s underwater and cannot be
collected by conventional archaeclogical methods. We have
tdentified the characteristic underwater geomorphology wilth
which drowned sites wlll be assoclated. Those features are
unigue and Identlifiable. In the past, we have used scuba
divers with "swim |!nes" +¢ search the floors of continental
shelves for gecomorphological features and associated
archasocleglcal material. The search proved slow,
inefflclant and ultimately costly because 11 was not
possible to examine & suffliclently targe segment of an
estuarine feature that we had located. On the other hand, a
fathometer allowed us, In a few days' time, to survey *he



ledges of a river and divers could identlfy and conflirm
those ledges., But the fathometer allows recognltion only of
gross features while the minutla of bottom morphology
escapes detsction. It 1s evident that sophlsticated remote
sensing instruments are needed because conventlonal
archaeological methods are 'ncapable of coilecting the
relevant evidence.

The remote sensing Instruments used In marine surveys are
the magnetometer, the s'de-scan sonar and the sub-bottom
profilter, The magnetometer Is of I1+tle use Yo our
research. Magnetometers are useful to locate shlpwrecks and
historlc sttes, or other localltles where metals occur, The
possib!tity exists that walls, plts, and flireplaces may be
detectable by the use of a magnetometer but that abllity Is
negated by the extremely low level of remnant magnetism In
those features. The Inability of sea-borne magnetometers,
gl!ven thelr mode of appllicatlion, to detect low tevels of
magnetism wou!d appear to render them useless In locating
drowned terrestrial slites that are pre-metal In age.

Geophyslc!sts have demonstrated that stde-scan sonar and
sub-bottom profllers can detect the geomorpheleglcal
deposits characteristic ot estuarles, lagoons, barrler
istands and river mouths (Nelson and Bray 1970; Rigby and
Hambiin 1972; Stuart and Caughey 1977; Van Overveem 1978;
among o*thers)., The side-scan sonar monitors a wide area of
the bottom and preduces an Image of bottom surface rellef.
If the bottom !s a featureless plaln the s'de-scan cannot
produce 2 sign!ficant lmage. However, 1t does allow rapld
and accurate mapplng of the contours of drowned rliver
systems and other geomorphoiogical phenomena faster than a
fathometer. A shortcoming of the slde-scan sonar Is its
inabll ity to penstrate sediments that often mask the
geomorpholagical features we seek. Thersfore, a sub-bottom
profller 1s necessary to penetrate the sed!ments.

The sub=bettom profllier !s an instrument that generates an
acoustlcal pulse downward that is reflected back from bottom
and sub-bottom fayers and sediments (reflective surfacss).
The echoes from the var!ous strata are recelved and printed
on a strip=-chart and form a profile of the sub-bottom
stratigraphy. One difficulty with currently avallable
models of sub=-bortom profliers 1s thelr Inablliity to produce
readable signals tn less than about six meters of water.
Kleln Assoclates, Inc. has recently developed an Instrument
+hat can be operated In water depths as shallow as 30
centimeters. This tatter fact s !mportant because part of
our methodology requlires that known sltes In shaliow water
be tested with the instruments !n order to determine the
nature of the signals derived from archaeologlcal sltes. In
add!+lon, large numbers of sites are inm less than 10 meters
of water. The slgnal anomalles produced by these known
sttes can be used as keys to the detectlion and
Ident1flcattion of unkngwn sltes, as discussed under
Hypotheslts I1Il in the research design. The Klein profller
has the added advantage cf beling able to be mated to a



slde=-scan sonar and both sensors can be mounted 'n the same
towflsh., The system alsc can be used as a separate profller
or sonar, whlch makes !t extremeiy versatile. Thus the
proflier can be used to Identify burled geomorphological
features that are sssociated with archaecloglical sites. The
abli !ty of a sub-bottom profller to detect submerged
archaecloglcal sltes has been demonstrated by Goodyear,
Upchurch and Broocks (1980), who found an Archalc I1thle slte
'n 8oca Clsga Bay near St. Petersburg, Florida.

The remote sensing Instruments produced a pattern of s'ignail
images drawn on strlp charts. The slgnals wlll 1tlustrate
two kinds of phenomena: normal bottom or sub-bottom
features and features that differ from the norm and are
anomalous. Ildent!fication of the sources of the anomalous
sfgnals deplicted on the strip charts must be accomplished by
In_situ examination of the bottom deposit {ground truth
test*ing). ©Ground truthling !s the systematic Investigatlon
of speciflc entitles sensed by the Instruments. |t 1s
cruclal that we examlne the scurces of the anomal!les In
order to create & catalog of character!stic "signaturas"
that will allow an analyst to identify the signal sources.
Anomalous signals from any site wiil be difticult to
Interpret unless known sites of various types have been
tested systematically. Known sltes must he traversed with a
profller to produce representative signal images which can
be used. to ldentlfy potentlal sites in deeper water. When
promising geomorphological featlres are encountered and
gnomalous signals | (ke thoese from the known sltes are
received, dlvers can investigate the locus and, it
necessary, take a seriss of cores to test the sub-bottom
deposlts.

Tests of sub=-bottom deposlits by examinatlon of cores taken
from those deposits have been conducted routlinely for years
by sedimentologlists, palynologlsts, and marine sclientists.
Archaeologlsts have made much less use of core analysls but
the methodclogy has produced signliflcant Intormatlon when
used on underwater sltes. Gagllanc found that, M"systematlc
analysls of core-type sed!ment samples provides a basls for
distlinguishing cultural deposits with a high degree of
certalnty" (Gagllano 1982:168). In a core taken In Kolladha
Bay, Greeca, Glfford found mollusc shel! fragments, thirty
pottery sherds, butlding plaster, oxidized copper fragments,
carbonized wheat grafn, charred fish vertebrae, and a small
burin 5.5 m below the present bay bottom. The potsherds
were marked!y angular as compared to sherds from the land
s!te whlch suggests that they probably were 1n situ (Glfford
1982:169). At the Venlce Beach site and saveral other
drowned sltes along the ccast of Sarasota County, Flerlida,
I+ was possible to distinguish between cultural and
non=cultural deposits through the analysls of cores that
showed heterogeni+ty of shellfish specles as well as charcoal
(Ruppe' 1978; 1980).

Not all contimental shelves and adjacent ccasts are equally
promisling as locations for well-preserved archaeological



sites. The choice of Florida as the research area is based
on several considerations. Geologists consider the Florida
peninsula to be one of the more stable regfons on earth
{Brooks 1973:11E-17; Mlssimer 1976:14), That stabllity
Insures that +he Independent varlables of earth movements
can be fgnored safely for the time span considerd in this
project. Conversely, the rlse of sealevel on unprotected
coasts in many areas of the world must have resulted In the
destructlon or alteration by wave action of coastal
features. fCoastal marshes, barrier islands and sand bars
can provide protection for shall middens and sediments
bearing archaeologlcal remains, The west coast of Florida
possesses all of those protective features and ts therefore
well sufted to the research.

Ancther lmporfant variable Influencing whether or not an
archaeological site will survive a sealevel rlse 1s fhe
'ntens!ty of wave action along the coast. Coasts can be
classlfled as high, moderate or low energy coasts (Tanner
1960:259}. A coast that possesses large waves, long fetch
and strong winds Ts a high energy coast and most lTkely will
have drownad archaeclogical sites that either are severely
damaged or destroyed. In contrast, the west coast of
Flerida, midway along the peninsula, s classifled as a zero
+o low energy coastiine (Tarmner 1960:259). Conversely, @
coast w!th a narrow, steeply sloping coastal plaln or a
fiard conflguration w!!l not affer much protection from the
wave action of rislng seas. Thus, any coast with a broad,
gently sloping shel f/coastal plain and a low energy
coastline should contain s)'tes that are relatively Intact.
However, lce movements such as those aleng the Alaskan
coasts present speclal problems of bottom disturbances.

The hypothesls that former human populations occupfed now
drowned |!t+cral zones requires that sealevel was static for
periods of time during the tong, cumulative rise of the sea
after 17,000 B.P, Osclllatlions in the size ot the
continental lce sheets created pericds of sealevel

lowsrings, stillstands, and subsequent rises. S5tillstands
are sealevels thet remalned static at various elevatlons and
dates !n the past long enough to allow formation of
characteristic coastal formatlions such as astuarles, barrler
islands, and !agoons. The stllistands made possible the
occupation of |lttoral zones by plants and animals whose
habitats were estuarles, |agoons, marshes, and the fidal
roaches of rivers, That blota was in turn expleolted by
human populatlions Inhabliting the coastlines. Tha coastal
biota was destroyed or dlsplaced each time sealevel rose.
Conversely, when sealevel was lowered a portion af fhe blota
dlsappearsd whlle the remainder was forced teo migrate down
the beach slope towards the retreating sea. Today the
evidence of several human occupations of the fluctuating

| Tttoral zone Is assoclated w!th, and a component part of,
the sedlimentary depos'ts on the continental shelf,

Sealevel change in the past 17,000 years Is fully accepted
by marine geclogists. Evlidence from every part of the gliobe



insures that the phenomenon is worlid-wlde. Changes In
sealevel depend upon the amount of water locked In Ice
sheets and the polar lIce caps. Climatlc fluctuations are
the prime movers In oscl!llattons of the ice sheets and
consequent ralsling or lowering of sealevels. Howaver,
marine geologlists dlffer In thelr oplnlons concerning The
rapidlty of sealevel response to climtle change. A majority
of marine geologfsts plicture the post-Plelstocene sealevel
rise as a smooth curve (Blackwelder, Pllkey and Howard
19793. In support of that view, N.C. Flemlng (persona!
commun fcatlon) suggests that:

There have been #luctuations of climate during the
tfast 5,000 years, and particular glaclers,
mountaln glacler reglons, or sectlons of fce cap,
have been observed to grow or retreat. However,
these events can occur out of phase wlth each
other, so that there ls no gross accumulatlon or
meltlng of 1ce on a world-wlde basis, and
therefore, no eftect on world-wlde sealevel.

Fleming also belteves that the past 5,000 years has seen a
sealevel rise of no more than half a meter.

A minority oplinleon 1s held by Rhodes Falrbrldge, among
others, that sealeve! changed In an osclllatling manner and
Is best lllustrated by an !rregular curve {1961; 1974), He
bel levas that sealevel! rose irregularly and stood higher
than +he present level several times !n the recent past.
The issue is of importance to archasologlsts because many
drowned terrestrial s!ltes so far Investigated would have had
to be constructed underwater according to the smoctTh curve
hypothesis. The Inundated sites were dated by radlecarbon
means and archaeological typology based on radlocarbon
dates.

A graphic summary of the oplinlons held by ten marine
gecloglists fllustrates the extent of the problem (Everard
1980, Figure 2Z; this paper, Figure 1). Cleariy, the
archaeologist who attempts to correlate sites assoclated
with speclfic contours and dataes must attack a major
research problem. Conversely, the archasolioglst who locates
archaeologlcal sltes underwater can provide more precise
dates for associated geomorphologlcal features than are
avaliable by geclogical means. Several archaecleglcal
studies have concluded that the Falrbrldge curve provides a
better fl+ than the majorlity oplnlon to radlocarbon dates
and the age of diagnostic artifacts extracted from coastal
sites (Lazarus 1965; Holmes and Trickey 1974; Hurt 1974;
Ruppe! 1980; Taira 1980).

Ancther source of disagreement concerns the magnitude of
sealevel change. Recent estlimates of the magnitude of
change ¢iffer greatly from those proposed a few years ago.
One conservat|ve suggestlon !s for a total rise of aonly 55
mgters !n the past 17,000 years (Blackwelder, Pllkey and
Howard 1879). In the decades of the 60's and 70's a
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seatevel rlse of 130-135 meters was consldered a reasonable
estimate by many marine gecloglists {Guilcher 1969; Shepard
and Curray 19671. In Aprll 1981 +the International
Geoicgtical Correlation Programme, Project 61, The Seaz-Levsl
Project, met at the Unlvers!*+y of South Carclinra where the
members informal!ly adopted a flgure of 85 meters as a
reasonable estimate of sealevel rlse In the past 17,000
years. However, they were forced to conclude that no
spec!fic world-wide figure was possible. The problem is one
of grave concern, as !llustrated by a concluslon that,
#,..the great diversity of opinlons about this history of
relative seajavel In the Holocene Epoch makes the attalnment
of the primary project objectlve highty unlikely" (Bloom
19791},

The differing opinlons dliscussed above create serlous
problems when archaecloglcal formulations are attempted. A
glance at Figure | shows that the past six thousand years Is
the per'lod about which geologlcal thinking is most
contrad!ctory and '+ 1s the same perlod that 1s cruclal to
Noerth Amer!can prehlstory, There !s general agreement that
the Archatc pericd man!festatlons are flrst evident about
8,000 B.P. and exhlbl+t conslderable development and
expans!on by 5,000 B.P. In addition, !t Is generally agread
+that the modern blota siso was established by 5,000 B.P.
Thus, the speclflc time pertod about which the geologists
cannot agree 1s one that has seen enormous changes, growth
and development of the prehistor!c peoples of eastern North
Amer 'ca and 1s precl!sely the perliod for which we have the
best evidence of drowned terrestr!al archaeologlcal sites.
The same s!tuatlon most probably exlsts In the 01d World In
Europe and the Medlterranean reglon, at least.

$till another gecloglca! variable, and one that mus¥ never
be ignored by the archaeologist, 1s the problem of crustal
movement. Eustatic sealevel change has occurred evarywhere
and the amount of apparent rlise relative to land level
dl¢tfers enormously from place to place because the land akso
has risen or lowered ndependently of the sea.
Consequently, we must know something about the tectonic and
I1sostatlc hlstory of the speclflic land area In which we are
Interested. A case 'n polnt concerns a geologlcal
phenomenon on Antlgua where a tectonic t+11+ of the Island
ralsed the "Jolly Beach §1te" about ten feet whlle sitas on
the other side of the island were belng eroded by the sea
(Nicholson 1976}, The same phenomenon has been documentead
extanslvely for the Mediterranean (Fleming 1969; Flemming,
Czartoryska and Hunter 1973). Those tectonic movements
could eastly be mlstaken for a change In sealevel by an
archaeclogist and it emphaslzes the need for cautlion and a
knowledge of local geclogy. |In terms of crustal movements
In general, the most I!mportant factors are tectenlc
emergence and subsldence, !sostatlic deflection of
cont!nental margins due to lce loading and unlocading on the
continents, distance of land masses frem the locatlon of
former lce sheets, coastal deflectlon due to the weight of
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sedTments 'n deltas, and the loading of the contlnental
margins by the water column,

The research upon which development of a methodology tor
predictive model Ing s based 's ongolng and has been
conducted in six fleld seascons on the west coast of Florida.
The research Indlcates that the methodology is sound and the
results to date confirm the Inltlal hypothesis.

More than 30 archaeologlcal s!tes have been located
undarwater along the west coast of Florida from Sarasota
County north to Levy County for a dlstance of 210 km. The
sites range In time from clrca 4,000 B.C. to A.D. 400 for
the underwater components. Some of the sltes also possess
dry land components on the beach or up the beach slope,
while others are completely underwater and sometlmes a
considerable dlstance from the seashore. W!th the exceptlion
of four Archale sltes, all the sltes that were located or
excavated are shell middens, a class ¢of sites whlch are
notorious for the paucity of artffacts fn the deposlts.

The Yenice Beach slte (8-50-26) provides solld evidence that
an archaeological slte can survive ocean waves, currents,
and storms on a low energy ccastline (Ruppe! 1980}, The
s51te is a drowned shell midden on the west coast of Flor'ida.
The haterogeneity of sheli{flsh species, some of whlich have
dlfferent environmental reguirements, demonstrates that the
deposit was man-made. The slte possesses large areas of
und!styrbed strat!igraphy and the uppermost intact cultural
level was two meters below mean sea level. |t 1s probable
that some portion of the upper cultural levels of the site
were removed by wave action but that cannot be tested.

Judglng by the avallable ethnographfic evidence, settlement
patterns simllar to those of Florida are apparent elsewhere
In the world In many gecographical locations and clImates.
The complex food chalns of estuaries and river mouths, both
in the water and on adjacent dry ground, provide a wlde
variety of resources whlch were exploited almost everywhere,
Coasts in the vilcinlty of estuaries and river mouths have
bean used by human groups for a very long tlime, but most of
the evidence is now underwater. Repcrts from such widely
seoparated locations as Australlia (Balley 1975; Coutts and
Higham 1971), Southeast Asta (Gorman 1971), Afrlca as far
pack In time as the Middle Paleol!thic (Volman 1978), South
Africa (Parktngton 1981), ltaly {Whltehouse 1971},
Mesoamer 'ca {(Coe and Flarnery 1968; Voorhles 1978; Hubbs and
Roden 1964) and northeastern North America (Braun 1974,
Salwen 1965), among other locatlons all over the world,
attest to the assoclfatlon of archaecleoglcal slites and
coastal contexts, al'mest always on or near estuarles and
river mouths. The above I!st Is only a portion of the

bib! fography that could be clted, but it is sufflclient to
Indlcate that estuartes, rlver mouths and lagecns In many
parts of the world wlll possess evidence of human
occupation.
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The techniques that are necessary to locate the drowned
terrestrlal sites are the major problem faced by underwater
archasologists. Unt!l we are able and willing to survey
large areas of the ocean floors rapldly and precisely, the
study of past human occupatlons of former coast)ines will
remain somewhat speculative. Therefore, '+ 15 absolutely
essential that remcote sens!ing !nstruments be adopted by the
underwater archaeologlsts, which Tn turn, entalls
acquisttion of very expensive Instruments, learning to
coperate them skillfully, and development of survey methods
to systematlcally search selected arsgs of the contlinental
shelves,

The research design and methodology for predictlive medel Ing
to locate drowned terrestrlal sltes was formulated for
latl+tudes much lower than Alaska, but most spects are
transterable to Alaska as well as other reglons. The first
step In the formulation of a predlctive model for the
locat!on of otfshore archaecleglcal sftes |s the
reconstruction of a prehistoric settlement pattern sltes on
the adjacent land areas. The reconsfruted prehlstoric
settlement pattern can be used as a model *to determine what
spec!fic geomorphologlcal features underwater would conform

to those of the model. Those features will be tndlicated by
the bottom contours that remain as evidence of the former
r'vers and other geomorphological landferms and will!

Indtcate the local!tles where sites ocught Yo exlst.

The methodology Invelves development of a serfes of
strat!fled samples from which predictlions of slte locatlons
are made and whl!ch must then be tested for accuracy.
Predlctive modeling ought to prove successful, but flrst
must be tested by a number of means and 'n many locallties
befare !t can be consldered accurate. in that regard, the
results of our Florida research cannot be applied dlrectly
+o +he Alaskan s!tuation. The probability of locatling
drowned sites In Alaska wll] depend upon a number of
physlcal varlables such as sea lce, glaciers, crustal
deflectlion, coastal topography, width of the continental
shelves, amount of sed!mentation, wave energy, and coastal
profection prov'ded by sand bars, barrier islands, shallow
shelf slcpe and coastal marshes.

Cruclal c¢ocastal geomorpholeglcal features have been
obltterated along some of the Alaska cecastlines by several
torms of sea ice and glaclers, From descriptlions ot tha
pack lce along the Beaufort Sea coast 1t would appear that
+he serious fce-gouging In long furrows parallel to the
coast to a depth of 10 m. (Dlixon, Sharma and Stoker 1978)
would have destroyed sea-floor contours in most argas. A
simiftar situatlon perhaps prevalls along the coast of the
Gulf of Alaska where glaclers have gouged the bottoms of the
inlets In which they are located. The coast of the Berling
Ssa has |'kew!se besen acted upon by Tce-gouging,
particutarly trom Nunlvak Island north fo the Bering Stralt
{Thor and Nalson 1981}, The situatlion from the mouth of the
Kuskokwim River to Brlstol Bay may be brighter because the
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ice diminishes greatly to the south in that area {McNutt
1981) ond some bottom contours may stfll be intact., On the
other hand, 8Black (1966) statas that, "the Bristol
Bay-Alaska Peninsula region was under contlnuous fice
probably several tImes and as recently as perhaps 10,000
years ago."™ The prevallling vlew about the southsast Bering
Sea reglon, as expressed by geologlsts is that, "Coastal
occupation was possible only along the tow Iying south shore
of the land brldge, In areas that are now part of the
submerged contlnental shelf of the Bering Sea" (Hopklins
19793. It Is interesting to note that the cholce of the
southeast Bering Sea reglen as a locale that presents a high
potentlal for site locatlon on the basls of our methodology
conforms to Tndependent gecloglcal studies.

Crustal deflectlon due to ice-loading of the land mass Is an
Independent variable that must be consldered, especlally In
Alaska. It 1s net poss!bie to use dated stlllstands for
cross dating because the vertlcal movements due to
deflectlon vary greatly tn magnftude. The problem is
compounded by the fact that the crustal movement, depending
upon Its location, may be up or down, Thus, present
sealevel 1s a relative measure; !+ Is entlrely possibie that
sltes of the same time perlod and cultural content may, In
d!fferent geologlcal areas, occur at different elevatlions
relatlve to sealeval. A related problem 1s the tectonic
Instabti!ty of Alaska which creates the same kinds of
problems as ccastal deflectlion.

Coastal topography in Alaska runs the gamut from broad,
shallow contlinentzl shelves fto flords. As discussed
earller, our methodclogy cannot be applled to a flord
topography. There !s a possiblllty that some local
embayments and coves may have rilverline expresslions offshore
that were I1ke some of the village locatfons utlllzed today
by Northwest Coast Indifans, |f such locatlons were net
scoured by glaclers there !s a chance that sites might be
found, but acoustlc Instrument surveys are necessary to
reach such conclusions, A wlde continental shelf 1s the
opposlite of a flord configuration and 't offers the best
chance of contalning archaeclog'cal sltes. Shallow bottom
slopes provide max!imum site protectlen because waves break
far from the beach and the development of coastal marshes Is
made possible. Barrler Islands and sand bars are assoc!ated
with shallow slopes which offer considerable protection from
wave actlon, Heavy sedimentation wi{t!l mask bottom contours
and It archaeclogfcal sltes are present deep sediments wlll
make 1t Impossible to reach the slites even [f thay are
detected by acoustic surveylng.

The amount of wave enmergy expended on a beach !s determinad
by such factors as length of fetch, angle of slope and
breaker helght among others. Each segmant of coast must be
examlined and consfderable variation can occur in short
distances (Tanner 1960). Protectlion from wave energy Is
otffered by barrler !slands, sand bars and coastal marshes.
Thus there are a number of varlables that act to protect
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coastal and underwater archaecloglcal sites from destructlon
by wave actlon.

A second major conslderatlion In the formulatlon of a
predictive model for the locatlon of offshore, drowned
archasoleg!cal sltes |Is the reconstruction of a settlement
pattern utiltzling ethnographlc analogy 1n comblinatlon wlth
the dlstrlbutlon of prehlistorlc sltes on the adjacent land
areas. Settlement patterns In part are determined by the
local geomerphology. Censequently, a rlver of the slze and
nature of the Yukon prebably 1s not a Iikely candlidate for
our approach becauss of the great deposlts of stit at Its
mouth and n the lower valley, the volume of outflow and the
high degree of meander Ing that the stream exhlblts. Another
problem of the Yukon |s that glven the huge volume of water
and the broad floodplalin, many sltes have probably been
washed away as De Laguna {(1947) suggests. Thus any
settlement pattern reconstructlon could not represent more
+han & few hundred years and would not be a reallstic model
of patterns that exlsted several thousand years ago.

The Kuskokwlm River ditfers from the Yukon In many respects.
The Yukon has relatlvely few sitas along It+s lower reaches
while the Kuskokwlm has many {(Petroff 1882). The hlstorlc
and prehistorle settiement patterns of the Kuskokwim were
less affected by the processes of the Yukon River mentloned
above. When the lesser amount of sea ice at Its mouth 1s
considered, the Kuskokw!m River !s a |lkely cand!date for
offshore accustic surveylng. Even In that locatlon,
however, the Coast Pllot reports heavy amounts of sllt
suspended In the water that probably masks bottom contours
under thick deposits of sllt. Extenslve testing with a
sub=-bottom profiler must be conducted before further
discussfon 1s possible. We should expect to flnd bottom
contours that represent the former channel of the Kuskokwim
River when 1t flowed seuth and Jolned the comblined Nushagak
and Kvlchak Rlvars In present day Bristocl Bay. The comblined
stream then followed & course parallel and close to the
Alaska Peninsula as it flowed across the present contlinental
shelf (Pratt and Walton 1974; Fligure 2).

That Interpretation of the bathymetric data suggests,
perhaps, that Aleutlan prehlstory might be susceptible to
other fnterpretations, glven the fact that a huge river
flowed Yess than 40 km. north of the present Alaska
Penlnsula. I+ 1s we!) To recall that ca. 8,000 years ago
when that large rlver was extant, the southern margln of
Berlingla was the mountainous splne we refer to as the Alaska
Penlinsula which was not a penlinsula at that +ime.

The methodology from which predlictive models can be
generated was designed to investigate two problems In
underwater archaeology that deal wlth locatlon of drowned
terrestrlal habltatlon sites on the contlinental shelves
anywhere In the worid. The problems are: 1) the
ldent|flcatlon of character(stic signels (slignatures)
obtained by underwater remote sensing Instruments from known
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Figure 2. Bathymetry of the southeastarn Berlng Sea. The
prehistortc channels of the Kuskokwim, Nushagak, Wood, and
Kvichak Rivers clearly are visible. The channels coalesce
In the vielinlty of Lat. 56° N, Long. 164° W.
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archaeotoglical sltes; and 2) the dlscovery of unknown
drowned sltes both In shallow and deep water by recognition
of the signatures produced when the 'nstrument passes over
+hem. Palnstaklng care w!ll be necessary In makling
assessments of the signals obtalned from the unknown,
geomorphologlcaly promlsing localltles., Large numbers of
signals wll!) need to be enalyzed and compared to the known
standards to determline whether or not sltes are present. If
some signals similar to the standards do not represent
archaeologlcal entities, It wlll be necessary to subject the
locality Yo further Intensive test'ng to learn why the
sTtuation exlsts.

At the present time there 1s no basls for accurate
predictlon ¢f the types of slignals recelved from drowned
terrestrlial sltes. A hypothesls that must be tested
continuously 1s that most sltes, because of thelr relatively
early dates, wll! be simple villages with shell middens as
the most Important components. Midden materlal conslsts of
shells, ash, aorganl!c materlal and sand, which should d!ffar
In denslty from the natural sediments above and below the
cultural deposlt. However, the degree of dlfference between
the densltles that may be detected on the printouts 's not
known, Archeclogfcal si+tes In Afsska may have cne possibly
useful characteristlc., Slites In coastal Alaska may have
sfgniflcant numbers of large anima! bones that may be easler
to detect due to a denslty d!fferent than the surroundling
material., That speculation obviously must be tested with
Instruments fn the water.

A critical feature of the research methodology Is that each
area must be treated as an Tndependent entity because
tectonlc movements and tocal enviromnmental cond!tlons may
vary greatly over short dlstances. That caution Iis
particularly Important In the case of 3 geological area as
complex as Alaska where the coasts have been acted upon by a
varlety of geciogical processes. Therefore, predlictive
mcedels, §If they are to succeed, must be developed on a
case-by~case basls. Each rilver, |agoon or cove wl!! have to
be tested wiTh slde-scan sonar and sub-bottom profller to
sag 1f old bottom contours have escaped destructlion by Ice.
Another reason to proceed on a case-by-case basis results
from the tectonic hlstory of Alaska where the land level
relative to sealevel has changed cons!derably so that
correlatlons with other areas wlll be difficult.

In summary, the methodology for predictive modetiling to
locate drowned archaeclogical s!tes offers a reasonable
chance of success through the use of sl!de-scan sonar and
sub=-bottom profllers. Gross geomorphologlcal features such
as the Intersection of river banks and coastal centours can
be detected by the slide-scan sonar, |If the eldence !s not
burled under sllt. When such an tntersectlen ls located the
sub=bottom profliler can be used In a search pattern of
narrow line spacing to search for lens-shaped strata In the
protiles. When found, those targets wlll need to be tested

17



with 2 coring tocl or some other means to examine the
composltion of the suspect strata.

Bayend the locatlon of drowned archaeclogical sites tha
research deslign has the potentlal to assist us in ths
elucldat!ion of several problems currently faced In the study
of Early Man. Sealevel rlise in the Holocens and the
subsequent Inundatlon of taerrestrla! sltes has Important
fmpllcatlons for our understanding of the settlement
patterns and populatlion distributlions of early peoples all
over the world, and of the study of prehistoric coastal
adaptations. The dlrect results of sealevel rise on
prehlistoric populat!ions were profound alterations ot the
environments and settlement aresas on coastal plalns and sea
coasts everywhera. Former Inhabltants of coastal plalns
would have been displaced as sealevel rose and the former
coastal plalins would have been transformed into continental
shelves. The above hypotheses suggest that present
estimates of the stze of sarly human populations in the past
probably are in error on the low slde. The large number of
prehlstoric archaeclogical sltes along the coasts of most
continents, both at sealevel and betow, providaes evidence
that many sltes were Inundated as sealeval rose and thus
have not been flgured Into the population estimates.

The present state of knowledge 1s so scanty that 1+ is not
possible to document large popul ation movements In the
perlod ca., 17,000 - 10,000 B.P. By Influence, howaver, we
can postulate such movements because moedern humans are found
at the rilght +Imae In places as dlverse as Australla, South
Afrlca, the upper cave at Choukoutlen, and of course,
Beringla and the New World. For example, when sealevel was
ca. 85 meters lower than at present In scutheast Asla, tThe
resultnt tand mass was enormous. Berlngla was a
contlnental~slzed |land mass more than 1,100 km. acregss [+s
nerth=south dimensfon. Plelstocene land masses as huge as
Baringla and Southeast As!a must have exerclised a
conslderable effect on movement and dlstributlon of Yhe
blota, meteorology and ocean currents. That In turn
suggests that archaeologists must exerclse great care In
the!r formulatlons about prehistoric movements of humans,
sattiemant patterns, and resource exploltation. Few
physlical barrlers exlsted +o Impede the movement of early
poputatlions., Sealevel stands were never low encugh to
provide dry-land passages across Oceanla or the Carlbbean
Sea. However, Yhe contlinental shelves were exposed enought
to allow early human groups to travel relatlively short
dlstances over water. Passage by simple watercraft was not
difficult, and we do not have to Invoke long sea journeys to
explaln the populatlion of the varlous Island chalns of the
world.

Submerged archaeclogical slites alse offer a great potential
for dating the geomorphologlcal features with which they are
assoclated. That will help clear up many controversies
concarnling the dates of past changes In sealevel,
Archasologlcal sltes are complex entltles that cannot be

8



transported Intact, unllke the natural shell deposlts and
lumps of peat whlch are the primary materlals used by
geologists to date stlllstands (Blackwelder, Pllkey and
Howard 1979). The ¥enlce Beach slte, for example, provides
solld evidence of an Inundated shel! midden off the west
coast of Ftor!ida. Analysls of the shells from the
excavatlon Indicated that of the 35 speclies represented,
oysters and clams compr!sed between 65% and 87% In each
stratum of the midden, but the frequencles of the specles
varled by levels. Each specles has dlfferent environmental
requtrements and they are not found together In natural
shell depos!ts. Pecten occurred conslstently throughout the
midden and, since '+ !s a free-swimmlng, bay bottem form,
had to be brought to the slte by human !nterventlon., The
frequencles and varleties of shells led to the conclusion
that a shell midden cannot be confused w!th a natural shell
deposit. Such mlddens, along with ether types of
archaeocloglcal s!'tes, are datable features whose ftntegrity
and assoclatlon with stillstands can be flrmiy establ!shed.

Unt!ll archaecloglsts can develop a2 methodoleogy to locate
drowned coastal sltes, we wlll pot have an adequate
understandng of the subslistence patterns, migrations and
populatlon stzes of prehl!storic peoplies. This {s a problem
that !'s not only global In scope, but pertalns to a
signlflcant portton of human cuitural evolution as well,
extendIng back as far as the Middle Paleol !thic.
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Introduction

In recent years there has been an increased [nterest in the
location and recovery of archaeclogical resources from
submerged areas of the continental shelf of North America.
This Interest stems In part from technologlical developments
in underwater exploration and recovery, and the broadening
of concerns from submerged shlpwrecks to cother cultural

resources, especially prehlstoric, that until recently have
been inaccessible. The Importance of submerged prehistorlc
cultural rescurces lles in the questions that “dry land"

archaeology has not, and perhaps cannct, answer; for
example, the role of formerly exposed continental shelf
areas In the movements of prehlstorlc populatlion, and many
questions concernlng the origlin and nature of early coastal
maritime cultural adaptations.

That submerged prehistorle cuitural resources exlst has been
evidenced by the dlscovery of such materials In the Old
World and *the fortuitous discovery of prehistoric
archasglogical materials off the North Amerlcan contlinent;
for example, a tlsh spear fragment brought up on an anchor
off Maine (cited In Roberts 1980:57-58) as well as the
recovery of numercus stone vessels off the scouthern
California coast (Hudson 1977).

With an increased awarensss of submerged archaeclogical
resources, there alsc has been a concern with their
preservation and monagoment. This 15 the resul* of both the
extension of dry land conservation ethlcs and the
probabil ity of increased impacts through exploitative
technologies and technological developmants, In addition to
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the destructlive effects of natural agencies such as storms
and shoreline erosion, The potential Impacts of bottom
draggling and shellfish dredglng have also been noted
(Roberts 1980:57-58), !Impacts have always exlsted in
coastal development and construction, and may be Increasing
on the continental shelf with the exploitation of offshgore
areas as agnergy sources. The concern with impacts upeon, and
the management of, offshore archaeclogical resources has
been witnessed by studies that are not only defining The
problems, but proposling management strategies (e.g.,
Schwartz and Moran 1980; Roberts 1979},

In this paper, the archaeclogical potential of marine and
coastal "wet" sites associated with the continental shelf of
northwastern Noerth Amerlica are considered. In the
following, the kinds of sites and archaeological materlals
that might be available, the geomorphic precesses and
phencmena that atfect their potential in vielding
archaeclogical data and infermatlen, and the case for
cultural resources and their potentizl slgnificance on a
gress reglonal basis are examlined. The dlscusslon Is
constrained in several dimensions however. First, the
geographic area ot concern (s the offshore continental shelf
area of Washlington S5tate, British Columbia, Southeast and
Southwast Alaska, and the Bering Sea. Temporally, the focus
Is upon prehlstoric cultural resources. Culturally, the
discussion is timlted to archasological manlfestations of
Native Americans. HIstorlc archaeological resources,
shipwrecks or otherwise, are not conslidered here.

"Wet" Archaecleogleal Sites

Submerged archaeological resocurces are ceonsidered here to be
a variant of a general kind of site that has galned
increased attention in recent years: "wet" sites, Interest
In these sites derives from the fact that they have been
found t¢ often praserve a broader sample of cultural
materials and features than dry sites of a sImilar age;
anaercbic condltions ¢reated In moist or wet
mlicroenvironments may allow the preservatlon of otherwlise
perlshable organlec materlals. As a consequence, materials
from wet sites can evidence a wider range of cultural
behavior than the hard organlc or fnorganic fractlons of
past materlal cultures. That organic materials can persist
under the proper moist condltions Is attested by such sites
as Starr Carr, Swliss Lake dwelllngs, and Kalambo Falls In
the 0ld World.

The signlificance of wet sites to our dlscussion and the
concerns of continental shelf archaeclogy lies In the fact
that they do occur In coastal environments, and may provide
a unique interface between dry and submerged archaecloglcal
resources. To generally qualify as a wet site, moisture
must obvliously be present. In addi*ion, howevar, we also
offer efther of the following two criterla for defining wet
sites:
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1. Moisture must be present in sufficient quantity and
duration to positively affect the preservaticon of
organlic materials.

2. The site must be under water, regardless of content.
While the preservation of the organlc fractlon is often
associated with wet sltes, it need not be present.

We do not find it particulariy useful to Include frozen
sltes in our definlition, despite the facts that both
moisture and organic materlals may be present.

Wet sites may be all, part of, or independent of a cultural
actlvity area, elther horizontally or vertlically. Some
sltes are wholly wet; others may be wet only [n thelr lower
componants; some, |lke river or marline "dump" sites may be
{ocationally distlinct from habitation or activity areas.

Wet sites occur In a variety of geomorphlc contexts and may
be classlfied according to thelr present, rather than
original depositional, circumstances:

1. Subtldal sites occur below low *+lde range, elther on
the continental shelf or withlin the ocean basins {In
the latter case, they are truly "marine®).

Z. Intertidal sites are within the range of dafly and
seasonal tidal fluctuations, as well as the reach of
high winter storm tl1des. This classification also
includes "tidewater" reaches; i.e., fresh water regimas
subject to tidal influence as in the case of river
mouths, An Tmportant characteristic of these sites are
wet and dry cycles, whether daily or seasonal., The
range of tsunami effects are not considered here.

3. Lacustrine/riverine sltes are basically continental but
may grade into intertidal zones. Special situations
such as sinkholes would alse be Included here.

4. Watertable sites are archasoleglcal deposits affected
by high or risling watertables, elther durlng or
subsequent to depositlon,

To summarize, wet archaecloglcal sltes are relevant to thils
discusslon for several reasons. Flrst, submerged sites can
be viewad as a particular kind of wet site. Secondly, as
opposed to dry sites, wet site recovery often requlires
technologically sophlsticated and complex recovery systems
with elaborate support In terms of laboratory processing,
conservation, and preservation when perishable materials arse
Involved. Third, Intertidal, Vacustrine/riverine, and
watertable sites on the coast may provide an Interface
between subtidal and coast dry sltes. Finally, all wet
sltes have at least a potential for the preservation of
organic materials through the presence of anaercbic
conditions. The actuasl occurrence of organic materlals 1s,
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however, dependent upon a variety of factors, iIncluding +he
cyltural nature of the site and its geomorphlc history.

Geomorphic Condlfions

Any discussion concerned with coastal archaeological
resources must take intoc acceunt the phenomenon of sea
lavel. Moreover, sea level cannot be considered a static
phencmenon with regard to the geographic areas and the time
depth with which we are concerned. Therefore, this
discussion wlll emphaslize "apparent" sea level; while the
factors that determine apparent sea level are too complex to
dlscuss in detail, they are worth reviewlng here because of
their signiflcance to the subject area,

The position of a beach on a contlnental margin s basically
the function of two sets of effects: (1} the volums of
water present In the ocean baslns or eustacy; and (2) the
vertlcal movements of at least portions of the continental
margin through the processes of isostacy and/er tectonlics.

Eustacy is a global phenomenon and is generally understood,
at least in broad terms, whlle vertical crustal movements
are more complex and localized, and are generally understood
on a jocal or regionl basis. For our purposes, [t Is
sufficlent to regard eustacy as basically a glaclal versus
intergiacial reiationship; durlng periods of glaclal maxima,
sea levels were lowered as a result of water being locked up
in continental ice caps. As contlnental glaciers receded,
however, water was freed and sea levels rose.

Since the last glacial maximum, around 15,000 BP, the baslc
sustatic reiationship has been essentlally as follows:

1. At the glaclal maximum, sea levels stood betwaen 80 and
100 m. lower than present,

z. Between about 14,000 and 6,000 BP, sea levels rose
relatively rapidly, as continental glaciers retreated.

3. 8y about 6,000 BP, sea levels stood within five to
elght meters of their modern positions. Whlle changes
continued to the present, they are of a smaller
magnitude and rate than previously.

wWhile the raising and lowering of sea level through the
advance and retreat of continental glaclers is a relatively
simple Interaction, the actual relationship between sea
level and land surface is greatly complicated by isostatlc
and tectonlc movements. Isostatic movements are crustal
deformations resu!ting from the weight of confinental I[cse;
tectonic movements result from the pressure of oceanlc¢ and
continental plates. Tectonlec changes may be abrupt 1n some
cases but over the last 15,000 +to 20,000 years, a small
increment of geologic time, there probabty has been IltTie
change in their frequency. In contrast, Isostatlc changes
reflect major climatic patterns; during glaclal episedes,
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glaciated coastlines were depressaed and have generally bean
rebounding in post-glacial times.

During the early and mid post-glacial period, rates of sea
rise and lsostatlc rebound were both relatively great and
variable; many portlons of the coast experienced some degree
of both submergence and emergence. By the late post-glacial
pericd, hcwever, sea rise bhecame minlimal and rebound and/or
tectonics became the dominant effacts.

Because lsostatic and tectonlc movements are superimposed on
the sustatic relationship of the contlnental margin, local
conditlons are much more important than continental dynamlics
In affecting Individual archaeclogical sltes. The
combinatlion of al! of these factors result in coastlines

which are elther "emergent” or "submergent." Emergent
coastlines are ones In which the beach is mligrating seaward;
i.e., more of the contlnental margin Is being exposed. AT

present, emergent coastlines are the products of isostacy
and tectonic uplift; during the growth of continental
glaclers, coastlines were also emergent, but through the
eustatic lowering of sea ifevel.

Archaeologically, emergent coastlines are signiflcant if
aonet's [nterest is wlth dry land early coastal sites, rather
than presently submerged sites. Moreover, submerged
archaeological resources are unlikely to be found off coasts
that are emergent during and since the ‘emporal pericd of
concern. Examples of emergent coastlines wlth
archaecioglical resources are Cape Krusenstern in Afaska and
Sand Point in the state of Washlngton; In both ceses, sites
that were once adjacent to the interYidal 2one are presently
some dlstance removed from the modern beach,

In the case of submergent coasts, the beach has been moving
landward over time; that Is, the contlinental margin is
undergoting inundatlon. In the simpiest situation, dry land
s encroached by the Intertidal zone untll [+ finally
becomes sub¥ldal; l.e., contlnucusly covered by the sea.

The matter may be complicated, however, by the fact that the
sequence may loop at any peint; for example, a coastline
that Is belng transgressed by the ses may be uplifted by a
local tectonlc dlsturbance to become dry land agaln. Most
submerged archaecioglcal sites, excepting situations where
materials were dumped or disposed of in water, are probably
the product of submergent coastlines. Unfortunately for our
purposes, such sites have been subject to a major impact;
that of Intertidal transgression.

While the impact of intertidal transgression on
archaeclogical rescurces has previousiy been discussed In a
1976 memorandum by David Hopkins, its importance to our
¢oncerns |s such that [t bears repetition and slaboratlon.
An Intertidal *ransgression presents a number of conditicns
that are basically unfaverable to the preservation of both
the materials and integrity of a slte deposit. First, there
is the wet/dry ¢cyecle inherent in an intertlidal zone.
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Archaeologlcal materfals in such a zone are subjJect to
alternate wetting and drying, a condition most unfavorable
to the s+tructural integrity of organic materlals. The major
Impact, however, is on materfals rather than site Integrity.

A second and perhaps more minor Impact than the others
dliscussed here 1s the biological and/or chemlical
deterforation of site materials. Intertida! zones possess
thelr awn ecology, much of which is deleterlous to organic
components of archaeclogical deposits. A third condltion
impacting intertlidal archaecloglcal rescurces s wave
energy. Thls results in eroslon and dispersion, as weil as
mechanlcal abraslon and destruction of both perishable and
less perishable materlals. Because of these effects, 1t is
a major impact on both matertals and site intagrity,

A final Impact that might be mentlioned is a combination of
the preceding three factors expressad In the duration of
Intertidal transgression. The impact of these conditions
might be less in cases of rapid fransgression than in a
slower process where an archaeclogical resource remalns In
the Intertldal zone for a longer perlod of time. The rate
of subsidence, and therefore the duratlon of intertlidal
transgression, 1s the product of a complex varlety of
geologlc and geomorphic factors.

Finally, it should be acknowledged that the impact of
intertidal! transgresslfon on submergent coastiines might be
lessened in protacted inner coasts. Again, the precise
circumstances will be the result of a complex interplay of
varlous factors and wil} be highly variabie on both a local
and reglonal scale.

Archascloglcal Conslderatlons

Most archaeological sltes presently located on the
continental shelf are presently submerged or lie in
Intertidal zones. In terms of Initlal deposition, these
sites fall Into one of three categorles:

1, S1tes formed on the dry land and wholly or partlially
submerged slince thelr deposlition through eustacy and/or
subsldence.

2. Sitas Inltially formed In an Intertidal zome and
subseqguently submerged. Such sltes may have been
resource axplolitation sites expressed In artlfact
content and archaeological features such as flish traps
and even peatroglyphs,

3. S1tes formed through dlirect subtldal deposltlon such as
foss, dlscerd, or dumping.

Of +hese categorles, only the flirst--sltes formed on dry

| and=-have the potentlal for representing habltatlion sites
and ylelding large amounts of culturally signiflicant data.
This peotential, however, Is a functlon of several facters,
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fnciuding dry iand conditlons prior to inunda¥tion, the
conditiens of Imtertldal transgression during submergence,
and the questlons belng asked of the data.

The archaeologlcal potentlal of any site Is initialty
determined by the nature of the site; |1thic scatters, for
example, yleld considerably dlfferent information than large
midden sites. Once deposltlon is complete, dry land impacts
such as wind deftatlion, soll creep, and frost disturbance
further affect the potential of archaeologlcal deposits.
These impacts may result In depostit dlsturbance and at least
parttal loss of the organlc fractlon well before inundation.
i+ is unfortunate that submerged sites that had thelr
genesis as dry sites are subject to all of the processes of
disturbance and data loss as dry sites of simllar cpen air
duration, before the impact ot Intertlidal transgression.

Glven the Impacts of intertldal transgression on
archaeological resources discussed earller added fo the
processes of dry site degradatlon, it Is 1lkely thaft (t) the
organle fraction of such sites 1s unllkely to persist; {21
the Tnorganic fractlon will probably persist, and 3) the
context of the inorganic fractlon is llkely to be dlsturbed.
As a consequence, it Is probable that with submerged
archasologlical resources that were Initlaily deposlted on
land, "collectlons" are more |lkely to be recovered from
such sltes +han Massemblages.” As used here, a "coilectlon”
1s not relatable +o a cultural surface while and an
"assemblage” is. Materlials in assemblages are more amenable
to spatlal anayisis within the context of a site deposlift,
while these In collections never are; collectlons may be
usaful, however, in inter-site comparfsons. In our
estimation, practical recovery techniques in the present and
forseable future are Ilkely to yield collections rather than
assemblages of archaecloglcal materials.

While the above comments might be taken as pessimistic, they
are generallzatlons and it is equally safe to predict that
submerged archaeclogical resources wlll be found that
survived the degradation of dry land processes and
intertidal transqgresslon, and may be recovered as
assemblages, depending upon the local sltuation. To
maximlze the Infermatlon recoverable from submerged
continental shelf sltes, we must be prepared fto ask the
questions and apply *he analytical ftechniques most
appropriate to materlal culture analysis rather than the
spatlal relations between artifacts or components In a sfte.
Upon refectlion, the situvatlon described here Is not so
dltferent from many dry archaecleogicai sltes in interlor
Alaska and elsewhere on the contlnent, where archaecloglcal
resources have suffered the ravages of time, disturbance,
and attrition vet yielded significant and important cultural
informatlion.
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Regional Consideratlons

Two reglons of concern have been selected for this
discussion: +the Barling Sea area and the Northwest Coast of
North America. In the followling, each is discussed
separately and will be considered from two perspectives:
{1} the case for exlIsting submerged cuitural rescurces, and
(2) the potential significance of those resources,

Beringia

During the Wisconsin glaciation, America and Northeast Asia
were linked by a {and bridge, the result of globailiy lowered
sed levels and the relatively shallow depth of the Berlng
Sea. This land mass, Berlngia, cannot be considered to be a
statlc entlty, but one that expanded and shrunk according to
continental glaclal events. Durlng the Wisconsln maxImum,
the shereiine of Berlngia extended to the -90 o -100m,
isobath; during the mid-Wisconsin transgression, the
coagstline retreated to about 15 m. lower than present sea
level, about 25,000 to 40,000 BP {Sharma 1976:11-12),
St¥1llstands related to contlnantal glaclatlons resulted In
the formation of ancestoral shorelines, the remnants of
whlch are expressed today as broad submerged benches, It
should also be notad that at no time was Belngla proper
glaciated; consequently, |+ has undergone no Isostatlic
rebound and the eustatic curve for +he Beringian area is
probably a ftruer reflection of events than that of other
areas of the northern North Amerfcan contlinent.

Gecgraphlcally, Berlingla was a flat plain with occaslonal
high points represented by today's #slands such as §t.
Lawrence and the Pribilofs. The terrestrial climate of
Beringla is thought to have been severe, with winters lenger
and colder than present and with Jless precipitation (Stoker
1976:56), Until about 10,000 BP, with the openling of the
Bering Strait, Beringia had a northern shore bordering the
Arctlc basin and a scuthern shore borderling the Pacific
basin. The southern coast was more moderate, being subject
to Pacific influences, and +the marine resources were
probably 1ittle dlfferent than those of foday (Stoker
1976:67), The Arctlic Berlngian coast waes probably
considerably less attractlive and has been described as
probably enly "“"marglnally Inhabitable™ (Stoker 1976:81).

Continental Berlingia. Interior game hunting economies
probably spread across Beringia with the eastward spread of
human populations and may have existed contemporaneocus!y in
northeast Asla, Berlngia, and interior Alaska in a broad
belt. Therefore, we might for the moment consider the fact
that at least culturally, unsubmerged pertions of Berlingia
exlst: i.e., northeast Asia and intermontaine interior
Alaska. |f so, the archaeological resources and constructs
thus far related Yo the Berlinglan tIme perlocd In northeast
Asia and Intarlor Alaska are suitable models for whatever
contlinental cultural adaptaticons that may have existed in
Beringlia proper. Moreover, these mode!s are probabdly
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accurate in terms of technology, site type, slte density,
and the preservation of organic and inorgantc fractions.
Site Integrlty might aisoc be added to the iist, except that
submerged Beringlian sites will have undergone the additlonal
impact of Intertidal transgrassions.

For these reasons, continental Beringian assemblages or
collectlons that may be recovered are not likely to yleld
much more Information than what cou!d be recovered In
interior Alaska and northeast Asia in terms of inter- and
Intrasite behavior and eccnomy. Less Information, however,
is likely In terms of stratigraphy and iIntrasite spatial
relatlonships, while additional and important informatlon is
probable In regard to typclegical dating and distributions.

While we have noted that Interlor Alaska and northeast Asia
might be considered as cultura! extenslons of Beringia,
there are also unsubmerged portions of Beringia proper: the
present islands In the Bering Sea. |t is In these areas
that Berlngian archaeologlcal sites might be found that are
not submerged and have not undergone intertidal
transgression. Whlle the fact is that such materials have
yet to be found on these islands, Dixon (1976:192) has noted
that there really has been |Itfle archaeologlcal survey of
their interiors,

in summary, continental Beringlan sites are likely to have
been similar +o northeast Asian and Interior Alaskan site
deposits of a comparable tIime perlod beth In nature and
content. The fact that submerged contlnental sltes have
undergone intertidal transgressions is likely Tc reduce the
data potential of such sites, aithough the Information
potential will be dependant upon the technelogical
complexity of racovered materlals, the kinds of analyses
applled, and the questions asked of the data. As
representatives of Beringian collections, the apparently
undlagnostic flakes dredged up off of S5+. Lawrence Island
and reported by Hopkins are more Ilkely to reflect chance
and the relative ratios of debitage *to diagnostic Implements
than the information potential of continental Berlinglan
sltes.

Maritime Beringia. Maritime cultural adaptatlons Involve
speclfic economic orientations toward intertidal and marine
rasources and are often reflected in material culture and
+he refuse asscclated with maritime archaeclogical slites.
While there has been a history of discusslon and debate
regardling early maritime adaptations on the North Paclfic
rim in general and the Berlngfan coast specifically, we take
no posltlen in regard to its absolute antiqulty here; we do,
however, offer some thoughts on its nature, assumling that
such an adaptation took place in a Berlngian context.

First, the development of any Beringian maritime culture
would have occurred on +he southern coast, simply hacause of
the relative inhosplitability of the northern coast. Given
cur gonviction that productivity and therefore carrying
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capaclty in hunting and gathering economies [s generally
greater In coastal environments, sites representing any
BerInglan marltime adaptatlons are probably larger In terms
of communitles and more extensive vertically and
horlzontally *han Beringlan Interior sites., Whather this
Increased the survivabl|li+y of such sites durfng Intertidal
transgressions, however, is another question.

While we take no positicn as to whether maritime adaptations
dld occur In Berlingla, we do feel that if such adaptations
took place, they are probably genetically related +to later
North Paciflc marftime asdaptations. Unlike the situaticon of
Interfor Berlinglan culfures relative to contemporaneous
Interior Alaskan and northeast Asian cultures, we cannot
suggest speclflic analogs to any maritime Berlingian cuftures
that may have existed. Because we lack such analogs, any
evidence of a Beringian maritime culture 1s Ilkely to be
hlghty signtflcant to perceptions of North Pacific culture
history.

Potential for future research. Regarding the future
prospects for Beringlen archaeclogical research, two
timitatlTons stand out: (1) where to look, and (2} the
practlicat constraints of working in the current Berlnglan
environment. Locating underwater archaeol!ogical resources
has been compared fo conducting a terrestrial survey from a
baloon when the fog masks the )and (Hudson 1977:2). A
knowledge of where *o look or sample, however, Increases the
chances of finding anything of significance. WIith hunting
and gathering economles, whether interfor or maritime, where
to look can be greatly alded by a knowledge of the landscape
during the +Ime of interest. Unfortunately, our knowledge
of the Beringlan landscape 1s extremely [Imlted; at best, we
have a general knowledge of submerged ancestral shorellines
and major rlver courses, and a speclific knowledge of hligh
peints on the Beringian plain. Therefore, predictlive

model Ing for +he occcurrence of Beringlan sites is extremely
| imTted and any research effort toward locating such sltes
should be bassad upon gathering and utillzing as much
ancestral l|landscape data as posslible.

With regard to investigatling specific cultural adaptatlons,
maritime and continental archaeological manlfestations may
be recovered from virtuatlly anywhere on the former Iand
mass. WIlth first the shrinking, then the dlvision of the
land mass, followed by the expansion of the Bering Sea and
Strait, Beringlian beaches migrated over Interior Beringla
untkl present coastiines wee establlished. Therefore, we
have the possibliities of not only maritime and centinental
cultural manifestations anywhere In the area, but of

mar ftime materials overlyling contlnental materlals, and the
potental of mixIng the two during recovery. Probably the
hlghest potential for archaeological resources lles [n those
areas that reprasented stable coastlines (correspondling to
contlinental glaclal s+Tllstands); continental materlals may
be there In any event, and 1+ Is only there that any
mar[time cultures wlll have been concentrated.
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The practical constraints to the recovery of submerged
archaenloglical resources are extreme In the Bering Sea. One
researcher has noted the Bering and Chukchi Seas present
wind, weather, visibility, current, and storm problems and
the entire continenta! shelf areas of the two seas Is
subject to seasonat pack lce {(Dixon and Stoker 1976:246).
Also, any archaeological sampling is Jlkely to be In
conjunction with, or an offshoot of, other research effortg
and therefore less intense and spatially dictated by other
conslderations.

In summary, we are basically pessimistic about the recovery
of great amounts of archaeclogical data from Beringia
proper, unless sites are found on some of the present
islands. The praobable nature of the interifor sites, and the
intertidal transgression of beth interior and any maritime
sltes that may have existed, couplsd with the practical
constraints of research in the area mitigates against
intense and effective research and recovery. We are,
however, optomlstic regarding the significance of such
materia!s if recovered, whether as assemblages or
collections, especiaily 1f they concern maritime
adaptations. We must also consider the llkeilhood of
post=Beringlan, mid=- and |ater Holocene materials from
submerged sites. Such materlals, {1 found, wiil surely be
maritime and probably be slignificant to the culture history
of the area. '

Northwest Coast

The Northwest Coast of North America povides some extreme
contrasts to the Beringian situatien. Unlike Beringia, the
Northwest Coast §is bounded on one side by mountains wlth
Interlor access provided only by major river valieys, and on
the other side by the ccean. The continental shetf of this
c¢oast Is narrower, smaller [n total area, and much more
rugged than Beringla. Because of this latter aspect, this
coast contains two basic energy regimes: the exposed outer
ccast and the protected Inner coast.

Late glaclal and post glacial sea levels on the Northwest
Coast present a compllicated situation involving eustatlec sea
level rise, Isostatlic rebound as a result of the wasting of
coastal glaciers, and tectonlc rise and subsidence. During
the last glacial periods, when sea {evel was lower than
present, the ccastal zone Itself was lower due to Isostatlc
pressures. WIith the wanling of continental and coastal
glaciers, sea level began rising, but relative to an
isostatically rebounding land mass. Fiadmark (1975:167)
suggests that between 13,000 and 8,000 to 10,000 BP, inner
or mainland portions of the Northwest Coast were emergent;
between 9,000 and 5,000 BF, however, the northern portion of
the coast continued to be emargent while the southern
portion was submergent. In the former case, tectonlc forces
saem to have been a dominant factor while on the south
coast, the Inltial Isostatlc rebound effect was overtaken by
eustatlic sea level rlse.
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Agaln, there is a hlstory of dlscusslon regarding The
exlstence of @arly maritime cultures on the coast. The
nature of the landscape and resources on the Northwest Coast
are such that any prehistoric adaptation there must have
been at lesast partially maritime In {ts sconomic
orientation; the degree of which, however, Is the subject of
debate and the presence of early man on the coast figures
prominantly In these concerns. Fotential representatives
for early Northwest Coast maritime adaptations include
materlals from Groundhog Bay and Hidden Falls in Alaska,
Mcresby Tradition sites on the Queen Charlette Islands, and
the basal component of the Namu Site in British Celumbia,
ali of whilch are dry land sites., Whlle the lithic
assemblages associated with some of these sites have
Interior analogs and do not suggest clear maritime or

shorel ine orientations, 1+ should alsc be noted that littie
more 1s known about thelr economic functions in interlor
sttes either.

{f an early maritime adaptation dld exist on the Northwes?t
Coast, 1t is either an i(ndependent development or
genetlcally related to events on the south coast of
8eringia; no other possible analogs exist. It seems *o us
that if an early maritime culture 1s demonstrated,
Independent development is less likely than a relationship
to a Beringian maritime culture; thereforae, if such a
cujture 1s found, then the possibility of a socuth coast
Beringlan maritime adaptation is strengthaned.

Submerged sltes. If Fladmark's suggestion regarding an
emergent coastiine for the northern Northwest Ccast and an
emergent early Holocene and submergent mid-Holocene southern
ccast are correct, then submerged archaeologlcal rescurces
are Ilkely only on the southern Northwest Coast (barring
local tectonic subsidence In The nerth). On the south
coast, early Holocene sltes would have moved seaward as the
coastline emerged through lsostatic rebound, and then bhave
been inundated as ses level rise lncreased relative o ths
slowing of isostatlic rebound. While as yet we have no
unequivocal evidence of subtidal sites on the Northwest
Coast, indications of such sites have been obsarved in Puget
Sound and San Juan Island where shel! middens are visible at
extreme low tides and fire cracked roces have been refrieved
from deeper contexts (reported in Larsen 1972:10). Thus,
while the apbsence of shell mliddens predating 4,000 tc 5,000
BP on at least the southern Northwest Coast might be taken
to indicate the absence of a marltime adaptation, the
complexlty of eustacy and isostscy on the coast may make
such judgements premature if not erronesous. Resolution of
+he probtem will come only through surveys for submerqged
underwater resources andfor investigatlions of continental
she!f areas and fossil beaches dating tc the eariy Helocene
that have been raised above present sea level though
isostacy or local tectenlcs.

36



Intertidal sites. A number of sites on the Northwest Coast
have been Investigated that are wholly or partially within
the Intertidal zone. Such sites have been located on the
central British Columbia coast at Cathedral Point in the
Burke Channe!, Kwatna Inlet, Quatsine Scund, and the Bella
Bella region. (Lapland (1982:23) lists ten sites
representing the Cathedral Phase (1,000-4,000 B.C.) that are
intertidal and not associated with other archaeclogical
manifestations on adjacent dry fand. Carlson and Hobler
{1974:11) suggest that such sites may be chlpping quarrlas
and/or washed out habitation sltas. Apland (1982:25) feels
that beach quarries are less likely explanatlons for such
sites, and suggests that other activities may be reprasanted
(ibid: 62), With regard fto such interpretations, it shouyid
be noted that if these sites are taken to represent in situ
activity areas, rather than former habitation sites
undergoing intertidal transgression, then it is impiled that
sea levels In fhese areas have not changed since 1,000 to
4,000 B.C.

Other wet sites, water table and riverline, are also known
from the Northwest Coast (Croes 1376). These include Ozette
and the Hoko River site on the Qlympic Peninsula of
Washington State, Biederbost, Conway and Fishtown around
Puget Sound and the Skaglt delta, English Camp on the San
Juan Islands, and Musqueam Northeast near Yancouver, B.C.
All of these have yieldad well preserved organic materials
and date around 2,000 BP or less.

Research potential, in summary, the Northwest Coast has
already yialded wet sites In at feast intertldal, water
table, and riverine caontexts. The potential for submerged
archaeological resources 1s also high but may be restricted
to the southern coast because of the nature of late
Plieistocene and Holocene events. Whlle mid- and |ate
Holocene submerged resources will be of considerable
interest, the dliscovery of early Holocene submerged sites
could have a slignificant impact cn the question of early
maritime adaptations approaching that if such data were
recovered from the Beringian area.

The research potential of recovered submerged materials on
the coast must be couched Tn terms of the two enargy regimes
that presently exlst and existed in the past. These are the
high energy outer coast, probably similar to Beringian
coasts, and the low energy, protected, inner coasts. The
fact that protected Inner waterways abound on the coast
throughout the Holocene suggests that some submerged
resources may have suffered less during intertidal
transgressions. Recovery of data from submerged inner coast
sites T1s not only possible, but practical, given the
loglstic situation for location and recovery efforts, and
the more compatible weather and water temperatures that
prevall in these areas. For these reasons, we feel that (1)
there 1s a good potentlal for the recovery of subtmerged
rasources, particularly on the southern coast, and (2) there
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is at least some potentlai for assemblages being recovered
from such contexts.

Conclusions

OQur discusslon has suggested certain generallzations
regarding submerged prehistoric archaecioglcal resources on
the continenta! shelf of northwestern North America:

. Such rescurces probably exist although those that
were formed on dry iand suffered the same processes of site
degradation as unsubmerged sltes, plus the additicnal
destructive processes of Intertlda! transgression.

2. Although the resources may be in a degraded state,
coltection or assemblage data recovered from submerged
contexts in the subject area may have considerable impact
ragarding some of the guestions troublling dry land
archaeologists, particutarly those concerned with the
antiqulty and developmet of maritime adasptaticns that were
in place by 'ate Holocene times.

3. Intact subtidal archaeclogical resources are most
likely to be located in low snergy environments, both durlng
and subssquent to their initial depesition. Prelimlnary
efforts shoulid be focused upon identlfylng these
environments and gathering and synthesizing the data to do
so. Low energy environments have the greatest potential for
presarving site deposits, materiais, and relationshlips, and
probably will prove most amenable to systematic recovery of
archaeclogical data.

4. The potentlal location of archaeclogical data
relating to culture history questlions In the subject area
may be maximized by the same principles relevant to dry |and
archaeclogy: that is, careful consideration of geomorphic
processes, geomorphic history, and palecenvironmental data.
Because of the difflculty of access to subtidal areas,
environmental constraints on effactive recovery of
archaeological data from such contexts, and the difficultlies
of logistic support, careful attention to and synthesls of
geomorphic and palecenvironmental data may be more Impor tant
to subtidal archaecloglcal research in maxImlzing the
results of survey and locatlon efforts. Contral of such
data will also signiflcantly enhance the Interpretation of
such materlals if recovered because of the difficulties In
relocating, rechecking, and preserving a subtidal
archaeological resource once it has been initially
investigated. The "further excavation" option avallable to
dry land archaeology wlll be much more difficult to
exerclse,

In our estimation, the successful exploltation and
interpretation of subtidal continental shelf archaeologlical
resources wl!! be most effectlve as an adJunct or companion
to the lnvestigation of shallow subtidal, intertidal, and
other coastal wet and dry sites. We would cautlon against a
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conceptual separation between subtlidal and ofher coastal
research eftorts; while the technologles and support systems
may dlffer, the interpretive and culture historical goals
should remain the same.

Bacause of loglstlic problems, subtldal archaeoleoglcal

efforts are not likely to be as Intense and extensive as we
might wish., Also, Inevitable human progress and the
consequent Impacts on subtidal resources will continue. For

these reasons, we suggest that public education programs,
similar to those offered to some governmental agencies, be
developed and oriented toward non-archaecloglists whose
eftforts, economlc, recreaticnal, or otherwise, bring them
info contact with sea bottom materlals. Thlis would allow
the generation and preservation of usefu! data for our
purposes, even though it may be Inadvartently or
fortultously recovered.
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Record of maritime disasters in Russian
America, Part one: 1741-1799

Lydia T. Black
Providence College
Providence, Rhode Island

Introductien
This presentation focuses on the early perliod of Russian
penetration Into North Amerlica, speclflicaily Alaska, and
complements the paper of Richard A. Plerce, which follows.
I shall consider separately the Russian vessels lost In
Alaskan waters during the [aissez-falre trade perlod, that
is from 1743 through 1799, and the forelgn vessels lest In
these waters durlng the same perlod.

The Data Base

Qur data base Is scanty, especially in respect to dlrect,
primary evidence. This does not mean that such data are not
available, On the contrary, | balieve that our data base
could be consliderabiy expanded 1f our Seviet cclleagues
should publish in full all extant logs and ship journatls
kept by the early sklppers and foremen and lasak collectors
who particlipated In the Russlian Alaskan fur ftrade durlng the
perlod under consideratlion. 1| know from the few documents
of thls sort which have been publlished {sea references
clited) that such records often contain directional and
locatlonal Intformation pertalning to signlficant
occurrences. Unfortunately, such detasils much too often are
omltted In synthaslzing works {(such as for example Coxe 1780
and 1787, Makarova 1968 or even J.L.S., 1776}, It and when
all the extant documents pertalning to the early perlod of
Russlan activity in Alaskan waters which are known to be
preserved In Sovlet archives, not the least the famous
Miller's Portfollos {Portfali Millera), are publlished In
full, our knowledge of the approxIimate locatlons of varlous
shipwrecks wlll become much more precise. At present,
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however, we are obliged to conflne ourselves to identifying
the general area or, at best, the island where the wrecks
have occurred,

Russan Yessels Wrecked In Alaskan Waters 1743-1799

The number of shipwraecks suffered by the Russian fur trading
vessels In Alaskan waters has been grossly exaggerated, as
has been, and continues to be, their alleged lack of
seaworthiness. The notion that these vessels were unusable
after a single voyage must be relegated to the realm of
myth. Even the smaliest shltlk, that Is vessels of
tashed=-plank constructlion, remained In the trade for severai
voyages as a rule, They may have been sluggish and slow, as
Berkh (1974) malntalned, but because of their flaxible hulls
they withstood the rough seas rather well (Jett 1974},
Estimates of the number of vessels launched from Kamchatka
and Okhotsk ports and of the number of voyages vary. My own
analysis of all available published data iIndicates that at
least 55 vessels were constructed at Bolsheretsk and
Nizhnekamchatsk In Kamchatka, at Okhotsk, at the mouth of
the Anadyr' Rlver, and at the mouth of the Lema Rlver during
the period which concerns us here. Accerding to the
estImate by Berkh (1974), quoted by Admiral Afanasiev (1864,
also in Divin 1979:298), 90 voyages were undertaken, Divin
{1679:287-288) reports that by his analysis 44 voyages were
undertaken between the vyears 1743 and 1763 with a rather
small number of ships, of which 18 voyages fall Into the
decade 1743-1752.

By my count of the 55 ships launched and 90 vovages in a
roughly 50 year timespan from all por%¥s or harbors in
northeastern Siberia, 22 were lost. This number includes
the Sv. Yera, Nadezhda, Liubov' which sailed from the Lena
River aleong the nerth Siberian coast toward Bering Strait,
and perlshed aleng this route, the vessels caught in the
tsunamis off the Kurile Island chain, and the four vesseals
destroyed by the military action of the Aleuts at Unimak,
Unalaska and Umnak in the eastern Aleutlans In 1763.

Of the 18 or so actual wrecks, the majorlty cccurred near
Kamchatka shores or off the Commander Islands on the return
voyages, usually in autumn, when the weather was stormy. As
a rule, the vessels were driven onto the shore or offshore
rocks when they attempted to make port. Only seven actual
wrecks can be documented as occurring wlithin the present
terrltory of the USA, along the Ateutian chaln. This number
Inciudes what | shall term here secondary wrecks, that is
wrecks of small vessels constructed by survivors of the
wrecks of the orilginal larger ships.

In terms of marine archaeoiogy, 1t should be remembered that
any salvagable materials were used by survivers or by

mar Iners who happened to vislt the locatlion of any wreck.
Floatsam was similarly utilized. If a wrecked vesssel could
be approached at all, wood and iron, rigging, tackle, and
canvass were removed, very often at great risk. Often the
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wreck was set aflre in order to remove the last possible
scrap of the most preclous commodity: 1iron. Few wrechks
remained for future archasclogists to find,

On Kyska Island

A small craft, the Sv. Kapiton, 17 arshin in length,
according to Berkh, was bullt In 1750/1751 on the Bering
Island in the Commandors out of the wreckage of the

Sv. Perkup I Zonat, owned by Bakhov, Shataurov and Co.,
which had sailed out of the Anadyr! River mouth 1750
{constructed In 1747/48). She carried the survivors of tha
wreck of the Sv. Perkup 1 Zonat back home, The Sv. Kapiten
sailed again as a government vessa! in 1754/1755, To Mednoi
Island, carrying aboard a surveyor and ore assessor. When
the Sv. Kapiton reached homeport, it was confiscated because
lron from the Bering's flagshlp had been used In her
construction without autherlzation. Later on, the vessel
was released to merchant Zhllkin and sailed (1757) for the
Aleutians, under sklpper Ignatii Studentscv. She was
wreckad at Kyska Island, exact location unknown, on the 5th
or 6th of September 1758 (see Mararova 1969; J.L.S.
1776:45-48 and Berkh, English language editlon 1974:9).
According to Berkh (1974), the vessel was cast onto a rocky
reef. J.L.5. {1776:46} says that after being battered by
the storm and having lost the rudder, which was replaced by
a makesh|ft one, the vessel anchored offshore and came under
natlve attack. During thls event, the shore wind, gusting,
caused the anchor cable to part and tore the sail. |In the
fog, the vessel was driven onto a small cilffy island not
too far from the larger (Kyska) Island and there she broke
on a rock. The crew saved themselves by using the mast as a
passage bridge to the rocky shore. |In the course of thelr
soJourn there, from September 1758 through the summer of
1760, the survivers, only 15 of whom were well enough to
defend themselves agalnst attacking Aleuts, bullt a small
craft out of driftwood and whatever they managed fo salvage
from the wreck of the Sv. Kaplton (J.L.S5. 1776:46). In the
meantime, 17 men died on the island. The rest made thelr
way to Shemya, where they were picked up by the vessel

Sv. Petr | Pavel, Petr Bashmakov commanding, reachlng
Kamchatka 24 June 1761. According to J.L.S. (1776:48), the
small craft they constructed on Kyska broke up again when
they were making the harbor presumably at Shemya, and there
were aonly 13 survivors., It should be noted, howaver, that
Khiebnikov (1979:86) bel laved that the Kapliton was wrecked
In the Fox Islands.

Onm Adak t!sland

According to the publlshed information, (see Makarova 13968}
Adak is the most likely locatlon for the wreck of the vassel
Sv. leremlTa, tThough Berkh (1974:13-15) claims that it was
wrecked on Umnak Island.

The Sv. leremlia was bullt on Mednoi Island elther out of
tha wreckage of the vessel Sv. Simeon and lcann (Berkh
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1974:13=15; Makarova 1969:53-54) or out of driftwood, in
order %o assist the disabled Sv. Simeon and lgann (J.L.S.
1776:26-27). Survivors of the latter sailed on her for
Kamchatka, arriving safely In the fall of 1752, Refltted,
the Sv. leremiia salled again in 1753, Petr Bashmahkov, one
of the most energetic and able sklippers, commanding.
Already by August 1753, the vessel made landfall at an
Island, where the Attuan and possibly Rat Islands dialects
waere spoken. The wind broke the anchor cable, and the
vessel was drilven east (J.L.3. 1776:35), she agaln came to
anchor on September 2, 1753, Makarova identifles the
locations as AIAKH (Attuan or Rat Island Dialect for ADAK)
and states that the wreck took place on this same date.
J.L.S. t1776:35), however, states that once agaln the anchor
cable parted, and once agaln the vessel was driven further
by the winds and eventually onto the off-shore rocks at an
unknewn 1sland on September 3, 1753,

Cnce agaln, the survivers managed to construct out of
wreckage, drlftwood, and other loccal materials on hand, a
smal ler vessel, which thay named Sv. Petr i Pavel and in
which they set out homeward, in 1754 {J.L.5. 1776:36),
raaching Nizhne-Kamchatsk In 17553 (Makarova 1969:53).
According to Makarova, data on thls event are contained in
TsGADA, fond 199, delo 539, part I, book 15, folio 7 and
varso ff.) and once again | must reiterate that the
publication of the full text might ald us in better
determining the wreck's location.

In *his casa, however, we have the vessels Sv. leremlia, and
Sv. Petr i Pavel, which were actually transTormed from the
Sv. Simeon i1 loann vessel,

On Near |slands

Two shipwrecks are reported in the published sources for the
Near Islands, as follows:

Shitik Sv. Petr, originally bullt In 1743 or 1745, was
wrocked on her fourth or fifth voyage, Dmitril Kakvasin
commanding. (The data are contradictory, and Informatlion in
Berkh and Makarova is Irreconclilable. Berkh's constructs
tind support In Shelikhov's Table of All Voyages, [which
dates to 1790 and was published by EfTmov (1948)7]. Only
Makarova claims a fifth voyage for the Sv. Petr.). Exact
location of the wreck 1s not known, though it is known that
the survivors were taken aboard the vessel Sv., Borls 1 Gleb
in 1752 (See Berkh 1974:10).

Vessel Sv. Petr | Pavel, Petr Bashmakov commanding, was
wrecked on Shemya Island., 1+ was reportediy the fourth
voyage for thls vessel (owned by merchant Rybinskoy and
companions), which commenced in 1762, |In view of this
report by Makarova, it seems that the |1¥tle vessel built on
Adak (see above), proved extremely seaworthy, unless the
owners bullt & new ship and gave her the name of the sturdy
11t+¥le craft that carrled Bashmakov home In 1754/1755. Qnce
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again, the wreck occurred close to shore and most of the
crew survived. Some of the survivors made thelr way to Attu
in a baldara; eventually, they were picked up In small
groups by varlious vessels, Including that of Andrean
Tolstykh, while thesa whe remained in Shemya were plcked up
in 1763 by the Sv. loann Ustiuzhskll, Aleaksel ¥Yorob'lev
commanding. Berkh's attributicon of the wreck +o Attu Island
must be based on the fact known to him that survivors were
plcked up there.

On Amlla Island

Here, the vessel Sv. Evpl was wrecked In 1785, on her fthird
voyage, with an experienced and able veteran of the Aleutian
fur trade, navigator Dmitrli Pan'kov, commanding. The

S$v. Evpl was on her return voyage from possibly as far away
as the Alaskan mainland having salled cut of Kamchatka [n
1780. The skipper put into harbor to plck up the huntling
craw he had left on the voyage out. The ship was wrecked
close to shore and crew and cargo saved. |1 may bse
postulated that the site of the wreck is the Pan'kov Harbor
on the Bering Sea side of Amlla Island, called Chunglugix In
Atkan Alesut (see Bergsland 1959, no. 114 and maps, and Black
1980:294, no. 84 and map). The craw and fur catchas ware
taken te Okhotsk by other vaessels.

Umnak Island

The Sv. Zhivonachal'nala Troltsa, (van Korovin commanding,
owned by NIklfor Trapeznikov and companions, was wrecked in
the night of April| 2B-29, 1764, drliven ashore on northeast
Umnak, at a cove or small bay with "soft bottom®, that Is a
sandy or small gravel bottom. The vesse! was running during
fou! weather out of MakushIn Bay on Unalaska (1 postulate
out of Tikhl1 Bay), escapling the attacking Aleut force under
cover of the storm. 8Baglinning Aprll 26 having gained the
open sea, sha was battered for two days by wind and seas.
Most of the wreckage, foodstores and peltries were elther
salvaged by survivors or drifted ashore. About one pud of
Iron {taken from Bering 1sland) was salvaged, but better
than a pud (1 pud 5 Ibs) was |ost.

By July 21, 1764 a handful of survivors (several men dled
ashore of wounds and 1llness) set ocut for modern Nikolski
Bay. It took them 10 days to reach it, rowing 2 small
baldara. Thus, even 1f we take Into account that the men
were [I| and exhausted, and that tha conditlons at sea were
not always clement, the wreck must have occurred not far
from the strait that separates Umnak and Unalaska Isiands.
The location may be determined wlith some precisfaon, If the
native informants of Nikelskl, primariily Sergel Sovooff,
Aleksandr Cherkashin, and Danifl Krilukoff a2re consulted,

The Pribylov Is!lands

Several forelgn and at |east one Russian vessel were wrecked
In the victnity af the Pribylov Islands, but our data are
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axfremely fragmentary. Berkh (1974:60-62) reports that the
vesse) Sv. Pavel, owned by Lebedev-Las*tochkin Company,
sailed out of Okhotskx in 1783 under command of navigator
Stepan Zajkov. The vessel was wrecked near the Pribylovs,
island not specified, and crew and cargo saved, In 1789,
Makarova does not report this wreck, though the voyage Is
Iisted in her table of vessels, dated 1783-1790, with
destinatlon Kenal Bay.

Vessels Destroyed by Aleuts

It is convenlient at this time, before proceeding to discuss
the shlps belonging to the Shelikhov/Gollkov companies which
were wrecked In the Aleutians prior to 1799, to discuss the
other three vessels which were lost due to mllitary action
by the Aleuts In the winter of 1763-1764 (In addition tc the
Sv. ZhlIvonachal'naia Troltsa discussed above?.

destroyed at har anchorage in Nlkolski Bay on Umnak. After
Aleaut¥s took off whatever they deemed profltable, the ship
was burned. The account can be pleced together from the
reports of Korovin, Korelin, Glotov and Solvo'iev, survivors
and rescuers, publlshed by Andreev (1948} and J.L.S. (1776);
the Alsut version is glven in Laughlin (1980). ‘Laughlin has
excavated the grave of Denls Medvedev's men who were kilied
near the ship's anchorage, Including the body of Denls
Medvedevy himself, identified by the signet ring.

Sv. Zakharil 1 Elizaveta, Ivan (Petr?), Druzhinln
commanding, was securad for the winter In the inner arm of
the I1l1iuliuk {Unalaska) Bay, now known as Captain's Bay.
From the description of the site glven In Venlaminov on the
basis of Aleut accounts, | ldentify tha locatlon as the
prasent-day site of the Wakefield Cannery. It is a good
anchorage {the modern floatling cannery ship Akutan was able
to anchor there close to shore), and there Is a creek which
flts Veniaminov's description of the Ubilennaia Rechka
(Massacre Lreek) (¥eniaminov 1840). The ship was burned by
the Aleuts In December, 1763.

The vessel Sv. Nikolai, Luka NasedkIn commanding, was
attacked and belleved to have been destroyed late In 1763 or
garly ITn 1764 by the Aleuts. The most likely location, is
Issanakh Stralt (False Pasal, Unimak Island. Thils locatlion
is glven by Governor Wrangell {Khlebnikov 1979:90-91} who
Interviewed a participant or participants. The early
observers, beginning with Ivan Soloviev In 1765 (Andreev
1948), Baranov in 1730 {cited in Khlebnikov 1979:97) and
¥enlaminov {184C} who based himself on Aleut accounts, all
belTeved that the ship had been destroyed. Later on, Berkh
{1974:34=-35) claimed that the vessel returned safely to home
por+t, though most of the crew had been killed. Makarova
(1968} In an effort te incorporate all sources, ends In
contradicting herself: in the table of voyages she lists
thls vessel twice, once identifylng It as having sailed for
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flve years, from 1758 to 1763, in the Rat Islands, returning
with rich cargo, and on the next page as having sailed in
1763 (no other datses given) 1o Unimak. In both cases,
Makarova ldentiflies Luka Nasedkin as skipper. Moreover, in
a different context, and basing herself on a document in the
archives (TsGADA, fond 199, delo 534, part 2, book 11,
folios 69-81), she states that the vessael was destroyed by
the Aleuts (Makarova 1969:65, footnote 39 to ch. 2). I am
inclined to credit the earlier sources and assume that,
Iindeed, the Sv. Nikolal was destroyed on Unimak Is)and.
Yessels Balonging to Shelikhov Enterprises Wrecked Through
1799

As far as | was able to determine, Shelikhov enterprises
(that is all the companies in which Shelikhov held
controlling interest prior to the establishment of the
Russian American Company by Royal Charter in 1799), suffered
tive major maritime disasters 1n the period under
coensideratlion. These were as follows:

The vessel Tri Svistitelia... (known popularly as the

Three Saints, one of the three vessels used by Shellkhov in
1783 to establish his foothold on Kodiak} broke up in the
Kasheaga Bay harbor In 1790, 3he sailed from Okhotsk August
19, 17903, Dmitrii Bocharov commanding, and carried on board
tha new manager of the Shelikhov enterprises in America,
Aleksandr Baranov. Plagued by foul weather, Bocharov
decided to sesek shelter in Kasheega Bay "contrary to all
wlishes" (Baranov's decision re. fur hunters' claims and
petltlion for redress of grievances, in Russian-American
Company 1976:101). The vessel entered the Bay, on the
Bering Sea side of Unalaska Isfand, September 27+h and
remained at anchor until the night of October 1s¥, A severe
storm broke from the north, and the vessel! was, according to
Baranov, “"completely breken up," though much of +he cargo
was salvaged. Baranov calculated the loss, Including the
vessel, ¥o be 19,101 rubles and 91 3/4 kaopelkas, 54 and 7/8
kopeikas to a ruble of original vatwation.

It is not clear if the vessal of *he same name, wrecked in
1796 in Kamykshak Bay was the salvaged orliginal Three Saints
vessel, or a new vessel buitt In Okhotsk after 1790. In any
event, In 1798 an attempt was made to repair the vessel In
Kamykshak Bay, but did not prove feasible. Thereafter, the
wreck was burnt for {ron, and all ITron was salwvaged
(Tikhmepev 1979(2):29}).

The vessel Sv. |loann Predtecha, belonging fto the
Predtechinskala Company, a Shelikhov enterprise renamed in
1794 as the North Amerlcan Company, which then merged wlith
the newly formed Russlan American Company In 1799, was
wrecked at St. George Island, the lesser of the Pribyloy
Islands, some time prior to 1792. The exact circumstances
of the wreck and extent of damage, not to speak of +tha
precise location of the wreck, are not known. The carge was
salvaged and no loss of |1fe occurred. The wreck is
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mentlonad in a letter from Shelikbov and Polevo! to lvan
Fomich Popov, foreman on 5t. Gecorge, dated 31 July 1794
{Russlan American Company 1976:83).

(Okhotsk}). Baranov presumed that wreckage washed up on
Umnak conslisting of "bottles of oli, a table from a cabln,
and part of a mast..." belonged to this shlp (see jetfer
from Baranov to Larionov, Manager at Unalaska, dated March
3, 1798 !In Tikhmenev 1979(2):98).

The Phoenlx, bullt by lakov Egorovich Shil*s (Schields) at
Yoskresenskala Gavan! (modern Seward) in 1794, was “A
three=-master with two decks, she was 73 feet long, 23 feet
wlide, and 13 1/2 feet deep, and of 180 ton capacity (see
Flgure 1}.

In place of pltch and tar Barancv caulked her w!ith a durabje
compound of hls own Invention consisting of pitch, sultur,
ocher, and wha'e o!I" (Tikhmenev 1978(1):33), She was los¥t
en route from Okhotsk to Kodlak In 1799 with all hands. She
carrled 88 men Including the newly consecrated Blshop of
Kodlak and Amer!ca, formerly the Kodlak Misslonary,
Archimandrlte (oasaf and hls entourage. The best
Information on her loss 1s +o be found In a letter by
Baranov +o Lar‘tonov, Manager of Unalaska, dated 24 July 1800
(Tlkhmenev 1979(2}:116=-117}). According to a Konlag
Informant, says Baranov, she was sighted off Cape Chinlak on
May 18th. On the 21st, a severe storm broke and contlnued
through the 24+th., 0On the 26th, wreckage was reported washed
ashore off Shuyak Island, and later on Tugldak and Sttklnak.
S+1l1l ltater on, wreckage was reported on the coast of Alaska
Panlinsula, speciflcaliy near Kuk. Baranocv wrote:

On +he 26th, parts of a shlp's cabin and some
baskets contalning a small quantlty of rum were
found on the northwestern exftrem!ty of Shulakh
Island. The baskets bore an !nscription In
Russian =-"arak"=-- but no other Inscriptlons or
signs. After that pleces of wreckage began to
appear In many places, all of them be'!'ng parts of
an upper deck and cabin., Onliy one large beam was
found and because 1t was made of the local spruce
and of the workmanshlp of our carpenters we

occurraed. At Tugldak and S'tk!nak some oll,
planks from the upper part of the shlp, and wax
candles were found. All thls was dellvered here.
They wrlte thset they later found a flask of water
and another with a |!¥tle of some beverage. They
have not been sent here yet. On Ukamak and on
Allaska not far from Kuk parts of the cabfn and a

door were washed ashore...l cannot figure out
where the misfortune occurred. I+ must be elther
In Kinal Bay towards J1ilamna and Gorelala Sopka
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{Redoubt+ Volcano) or at sea at the small Island
which we trled to flnd many tImes and could not,
and which [!es about 170 to 250 verts from
Kodiak...{(TTkhmanev 1979{(2):117).

The loss of Phoenlx caused great hardship to the colony, as
she carrled 2 large quant!ty of badly needed supplles. As a
result shortages were exper !enced unt!l after 1800.

With this account, | conlcude my data on Russlan wrecks up
+o the turn of the 18th century, and cocmmence to [lst the
foreign, predominantly Japanese, wrecks.

Forelgn Wrecks In the Aleutian Chain Prlor tc 1799

One of the eartlest and most tentallzing reports of a
forelgn wreck In Alaska Is contalned In an appendix to the
raport of Stepan Glotov and Savva Ponomarev about the
salllng of the vesse! Sv. lullan to Umnak and Unalaska In
1759=1762. Th!s appendix was complled by Governcr of
Siber'a Denl!s Chicherin in 1762 (publishad 1885 In Arkhiv
Admirala P.V. Chlichagova, no. 1, pp. 127-134 and reprinted
Im DTvin 1879:3520-3211}.

Undsr the headling "The Far Islands", Chicherin |isted the
istands of the Krenltzln group, Unlmak, Alaska Penlinsula,
islands off the Coast of Alaska Peninsula, Kodlak, "Shugach
Tany" (Land of the Chugach), and three additional islands:
Uligis, Atakhtak, and Chikhmil, whilch, 1f we assume that he
was |Isting the Islands or reglons systematically, are the
farthest, countling from west to east or to southeast, but
cannot be identlifled at present. In speakling of the
Chikhmil lsland, Chlecherlin has the follow!lng to say:

Not a large/a smaill/ I1sland. Here a vessel was
found cast ashore, a forelgn one; by the slgns, a
+wo-masted one, but It 1s not known to what
peoples |t belonged.

As most "foreign wrecks™ Im the Aleutfan chain at That
perlod seem to have been Japanese, It Is tempting to extend
+his ldentificatlon to ¥hils wreck slso. However, the fact
that the wreck was two-masted, argues agalnst It. Japanese
vessels were single masted (see below). The possibillty
that some Dutch ships reached the North Paciflc coast of
Amer lca cannot be excluded from conslderatlon. Dutch ships
salled the Paclfl!c, and they were sallling from scutheast
Asia to Japan. 1t is not outside of rather strong
possibility that some Dutch shlps may have reached, or been
carrted to, the Alaskan coast. After all, the name

Dutch Harbor (Gollandskala Gavan') 1s of very old orligln,
and venlaminov states on the bas!s of Old Voyagers! reports
that the harbor was so named because at some polnt a Dutch
vessel stood there at anchor.

The Dlctionary of Alaska Place Names (Orth) does not Ilst
any Chigm!! Island, but there are Chlgmlt Mountalns (part of
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the Alaska Range in the Cook Inlet vicinity) and Chigntk
Istand, off the Alaska Peninsula near Cook Inlet. 1t Is
pessible, that Chignik l|sland ts meant In Chlcherints
summary.

Even earller are the accounts of foreign vessels wrecks from
Attu. One is reported prlor to 1762 by two observers, One
of them, the skipper of the vessel Sv. Zakharr!{ | Ellzaveta,
Stepan Cherepanov (Andreev 1948B:1186}, speaks In general
terms about wrecks from whlch the Attuans obtalned metal.
The second observer, part owner of the same vessel and
particlpant In the voyage, YasllI| Kultkov, Tn maklng a
statement to the admlralty In 1764, said +hat on Attu they
found

Among the mass of dri1ftwood on the shore a large
plece from the stern of some wrecked foreign
vessel, on which were cut out large tetters and
these were gllded; they were not able to determine
In what language /the Inscriptlon/ was. Thls
fragment /plece/, just as 1+ was found, was
carrled by them to the Okhotsk Offfice, and thay
expect that I+ s+lll 's preserved there (Llapunova
1979:101 1.

The second wreck occurred prlor to 1757, Durlng the voyage
to Attu of +he vessel! Sv. Nlkolal (1755-1757), under the
leadershlp of Rodlen Durnev, wlth Slla Shavyrin as lasak
collector, the latter found on the shore three metal (copper
or bronze) dlscs fnscribed wlth forelgn lettering {(Mskarovs
1968:54-44) and elsewhere descrlbed a2s having des!igns or
embossling. Durnev and Shavyrin postulated that a forelign
vessel was wrecked at sea not far from the Near Islands. In
1757, the dlscs were transported to Kamchatka as
"curlositles" (Makarova 1968:55, basling herself on archival
materlals TsGADA, fond 199. delo 534, part I, book 15, fallo
15}, Berkh (1974) clalms That these dlscs waere described by
Pallas, but 1 was not able to locate such a description.

In the eastern Aleutleans, on Unalaska, lvan Solov'ley
reported 2 wreck of a foreign vesset ftn 1763, In hls report
to Captain T. Shmalev in Kamchatka, rendered 28 July 1766
(Andreev 1948:169), Soloviev states:

! have expeorted from those peoples and present to
Your Excellancy evidence of the crafts of the
fnhabitants of that island: +wo Iron knives; they
forge them In the following manner: take the
lron, place 1t upon a stone, and hammer |+ from
above wlth another stone; they forge it cold;
wlthout warming 1+ in fire, but instead frequentiy
wet 1+ wlth sea brine or water; alsoc one parka of
blrd skins, two hats, one belt in which thay
dance, accordling to their custem, and two tfron
nalls of forelgn manufacture about which the
resldents declared to us that they were found in a
kokora /beam/ washed ashore from a broken vessel
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In the same year /1/ 763, but | was unable to
Inspect the same beams as the sea turbulence
carrled them off.

in none ot the above cited cases can we postulate the
national !dent!ty cf the wreckaed vessels. By the 1780Q0's,
however, the occurrence of Japanese wrecks {and presence of
Japanese vessels In the Alesutlan waters) was taken for
granted by the Russtan seafarers. Documented wrecks,
however, are few. One occurred near the island HAWADAX
about 1780. Rats escaping from this Japanese wreck Invaded
the Tsland and It has been known ever since as Rat Island
fKhlebnikov 1979:166).

Ancther Japanese vessel in distress also dropped anchor
somawhere In the Rat lIslands sometime prior to 1787, as the
survivors were brought that year to Kamchatka. Our
Iinformation comes from Lesseps, secretry to LaPerouse
(1790{2):246-248),

The Japanese were offered help Yo unload the vessel by
Russtans who were on the lstand, but refused to bring thelr
cargo ashore. In the nlght, a strong gale arose and thelr
shlp was stranded. Very 1lttie of the cargo and just some
planking of cedar, were salvaged. Brooks (1875:52-53)
reports, wlthout citing hls sources, that in 1782 a Japanese
junk was wrecked !n the Alsutlan lIslands, locatlon
unspec!fied, and that the survivors were taken first to
Okhotsk, then to Irkutsk, and finally, In 1792, shipped from
Okhotsk to Hokodate aboard the vessel 5t., Catherinae, but the
Japanese offlctals there rafused them permission +o land.
Berg (1946) reports a Japanese wreck on Amchlitka in 1783,
These two reports may pertaln to the same wreck. In
general, Barg {1946) takes for granted that Japanese wrecks
fn the Aleutlans were frequent. By 1808, Baranov was to
refer, as a matter of course, to Japanese survivers of
wrecks in the Rat and Andreanov Islands (Baranov's
instructlon to Hagemelster, November 22, 1808, In Documents
on the History of Russlan-Amerfcan Company, 1976:;197).

! shall leave !t to Dr. Plerce to discuss the Japanese
wrecks which are reported for the 19th century, and confine
myse!f to reporting The Wreck of the Wakamiya Maru
{published in Engltish by Culln In 1926), a vessel out ot
Sendal, wrecked In 1794 off Unalaska. Flfteen survivors
were transported to Okhotsk In 1795. Atter many travalls,
four of the lapanese were brought to Nagasak?! and from
thence to Edo. They were "debriefed" by two court scholars,
and the account placed together from thelr verbal statements
was published !n Japanese In 1807. Interestingly, In thelr
report the scholars refer to a sallor from Shirake in Ise,
named Datkokuya Kwodayu, who was wrecked In the Aleutlan
Islands tn 1782, reslded In Kamchatka, and eventually
returned to Japan. [t is stated: M"There are books

cancerning thls man or one Ilke him, | possess some of them
and have a genera! !dea of the geography of the lands he
vislted. Moreover, 1 met thls Kwodayu several times
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recently and heard anew many thlngs, of which | took
adventage in editing this book" (Shigekata fn Cullen
1926:3661).

According to the Wakamliya Maru sallor's account, they
drifted with the winds and currents for many days and made
fandfal! at a small lsland dominated by a high snow-covered
peak. They went to expiore In thelr small boat, leaving the
shlp at anchor. At flirst they falted to flnd a trace of
human habltatlon. While they were exploring the island,
the!r shlp was shattered by the actlen of the sea so that
only scome planks remalned.

Contlnutng around the hoadland 'n thefr smaltl boat, they
filnalty sighted smoke. They were alded by Aleuts who
“"seemed to understand all about us" (Cullen 1926:370).

Later on, a Russlan arrived wlth an Aleut escort and
questioned them by gestures. The Japanese concluded that
maost vessels In the local traffic had two to three masts,
but Japanese vessels were slingle-masters, and were thus
distinguished by the tocals., The dJtepanese were brought to
the Russlan outpost at Unalaska. | belleve that +the wreck
must have occurred somewhere In Unalga Pass, and that the
fstand where the survivors came ashore may have been Blorka.
However, this !s by no means a secure ldentitlcatlion of the
wrack sl+e, though my Aleut Informants, when | suggested the
locatton, agreed that Unalga Pass was a very |tkely area.

I+ Is unfortunate that no more preclse ldentificatlon of
locatlon ¥s possible. However, the occurrence of 18th
century Japanese wrecks on Alaska coast |Is documented and
should be taken Into account In any future archascloglcal
Investigations.
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Record of maritime disasters in
Russian America, Part two: 1800-1867

Richard A. Pierce
Queen’s College
Kingston, Ontario, Canada

Introduction

As Doctor Black has indicated, we know very |ittie about
most of the shipwrecks which occurred in Alaska during the
Russlan perlod. Particularly during the 18th century, there
is often uncertalnty regarding the date, the place, or even
the vessel involved,

From 1790, when the era of Aleksandr Baranov began, thera s
more information, but still far from what might be deslred.
Most of the loghooks and reports of voyages prior to 1818
were lost through the destruction of company flles atter the
liquidatlion of the Russlan-American Company. The tl1les of
the governor's offlce in Sltka, contalning incomling and
outgoing correspondence for the parliod 188 to 1867,
avaliable 1n the National Archlves, usually lack detalls
regarding misadventures of ships,

Little encugh s known, therefore, about maritime disasters
during the last half century of the Russian period. The
J1st that follows will be conflined Yo wrecks in the New
World, excluding those occurring elsewhere, such as Slberla
or the Kurlle Islands. It will also exclude accounts of
vessels which were somehow repaired, and which sailed agaln.
Details Irretevant to the wreck itself will be kept to a
minimum. The names of commanders will be indicated in
parentheses.

1801

The Sv. Mikhail (apparently the Arkhlstratig Arkhangel
Mikhali, the last of Shellkhov's three-vessel flotllla
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on hls voyage to Kodiak), was wrecked on Unalashka Island.
Baranov, in a letter to Larlonov, manager of Unalashka
Island, March 3, 1798, had feared Its loss even then:

"Please...Inquire about the ship Mikhail, which belongs to
our partners and which sailed in 1796, Some of our men, and
navigator Kiselevskol, were on It. | have my doubts and

misglvings because, first, we know from the letters received
July 18, 1797 that the ship had not arrived. Second, on
Umnak the sea has cast up bottles of cil, a table from @2
cabln and part of a mast, while on Ukamak we found a rudder
and latticed floor from a baidara made of iccal wood"
(Tikhmenev 1979:98).

However, another source states that the Mlkhail returned In
1800 with cargo, and was wrecked in 1801 (Documents
1976:23). If this was correct, the wreckage which Baranov
reported seelng in 1798 must have been from some other
vessel.

1803, Apri! 10

On this date Davydov wrote M"a ship's side, about 4 sazhens
in length had been washed up on Tsuk!i (Montague) Island,
and from Ukamok Island they brought a trunk of blue cloth
and » straw hat of the kind normally worn in the Sandwlich
fslands. These last ware washed up in the autumn of 1802,
which therefore gave us to suppose that around that t1ime
some English or United States vessel had been wrecked."

There is no othar mentlon of this wreck in Russian sources,
and Howay's |ist does not indicate any British or American
vessel lost durlng that time in that area {(Howay 1973).

1802

The Predprilatie Sv., Aleksandry (Enterprise of 5t.
Alexander) was wrecked on Unalashka {Documents 1976:24).
{This vessel should not be confused wlth

Knlaz'Aleksandr Nevskii, or Aleksandr, In saervice in Russian
Amerfca from about 1803, and wrecked In 1813 in the Kurile
Islands.)

1803

The transport vessel Omltril (Bubnov), enroute from Okhotsk
to Kodiak, was wrecked near Umnak Island in October. Al
cargo and personnel were savad (Documents 1976:24;
Khlebnlkov 1973:42, 130},

1804

The cutter Q0l%'ga, or Sv. Ol'ga, ™a small vessal with only
one mast and one deck,™ built on Spruce Island in 1795, and
either wrecked or condemned as unseaworthy, at Yakutat.
Baranov, enroute In 1804 to retake S51tka, stopped there. He
forgave the natives for thelr hostlle actlons in 1802, and
te celebrate the conclusion of peace had the Sv. Ql'ga
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destroyed by salvos from cannon hidden nearby {(Tlkhmenev
1978:6%9, 74),

1805

The Zakharila | Ellzaveta, usually called Yhe Elizaveta,
under MIdshlpman Karpfnskii, was wrecked "In a most stupld
manner™ in December on her return voyage from Kodlak Yo New
Archangel (Tlkhmenev 1979:227).

1808

The company tender Avos', launched in 1807 at Slitka
{Tlkhmenev 1979:176), was used In tha expedition against the
northern Japanese Islands, and was wrecked, under command of
Lieutenant Sukln, on her return voyage, enroute from Kodiak
to S1tka., One source states that this occurred in the Bay
of 1slands. The crew were saved but remained on the spot to
wateh over thelr belonglings. Several volunteered to take
the sk1ff to bring the news to Sitka. The sloop Konstantin
{11"In), sent to the rescue, dellvered the craw and
salvageable cargo to Mew Archangel (Khlebnikov 1973:71).
Another source, however, says that thils occurred near the
mouth of Ledjanoi {lcy) Strait (Documents 1976:25).

However, yet a third version states that the vesssel was Jost
near Unalaska Island. Sukin was seeklng an unknown Island
rumored to tle between Umnak and the Islands of the Four
Mountains. The vessel carried cargo and dispatches. The
crew was saved, but & party sent from New Archangel to
recover the cargo found nothing. Someone, evidently the
Islanders, had stripped the vessel, and had even dragged the
rope and anchor from the water (Tlikhmenev 1978:147).

1807

The ship Eclipse (D'Cain). After tradling for the company In
the OrlenT, 0fCalin took the Ecllipse to Pstropaviovsk,
Kamchatka, and then salled for Kodlak. Archlbald Campbell,
crewman, gives a vivid account of her fate. On August 11,
near Sannakh Island, she ran into a reef, and sank in three
fathoms. WIth mareshift poles, the crewman managed to
salvage quite a bit of cargo - tea chests, bales of nankeen,
and bags of rice. Help arrlived from Unalaska, and on
November 18, Campbell| and others salled for Kodlak in the
longboat. ©On the way back, however, In January, 1808, their
bcat was wrecked on the north coast of Kodlak. They trled
to make 1+ overland to the Russlan settlement at Paul's
Harbor, but Campbell lost both feet from frostblte before
help finally came.

Meanwhile, on Sannakh |sland, the resocurceful 0'Cain was
bullding a schooner, of about 70 tons, from fragments of his
shlp which had washed ashore. On February 26, 1809, he put
to sea, but strong winds tore off the salls, and drave the
schooner Iinto the lce off Unalaska Island. The Ice damaged
her serlousiy and knocked out the steering. G'Caln prepared
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to abandon the vessel and make hls way over the Iice to the
shore, two mlles dlstant. First he sent off Navigator
Bubnov, with one Russlan and nine Afteut crewmen. When they
had reached safety, 0'Caltn, two Ameri{can sailors and a
Sandwich Island woman set out to follow, but all were
drowned. The schooner, heavily damaged by the Ice and
rocks, was washad up nearby (Khlebnlkov 1973:63-64).

That sccount Is from the company offlclal Khlebnlkov.
However, Khlebnlkov also glives ancther verslion In his
manuscript “Notes on America,” recently publlished fn the
USSR. In thls he states that +he crew [eft Sannakh Island
on the small boats, but O'Cain and hls Sandwich Island woman
companlon, one seaman and a dog stayed behind. The seaman
dled there, and the captain with the help of Alesuts |iving
on the Island bullt a brig from the remalns of the wrecked
vaessel. H!'s chlef helper !In ¥hls was an Aleut, Kuz'kin, a
good carpenter, who prlor +o hls death In 1831 Informed
Khlebnlkovy of what had happened. Taklng what cargo he
could, and a large box full of plasters (Spanish dollars),
O'Caln went to sead In hls Improvised vessel in February,
1809, with the intention of reachlng Unalaska. But Ice
forced the brlg onto the south shore of Unimak and !t was
wrecked. The Aleut crew, Includling Kuz'klin, made It to
shore, but the captaln, the woman and the dog were drowned
(Khlebnlkov 1979:143}.

1813

The ship Neva, under Lleutenant Podushk!n, left Qkhotsk at
the end of August, 1812 (see Flgure 1). On board were 77
pecple, Including women and chlldren, and Colleglate
Counsellor T.5. Bornovolokov, slated to replace Baranov as
chief manager. Contrary winds delayed the vessel's progress
for monhs, until fipnally she put In for awhlle at
Yoskresenskl|l Harbor (Resurrecticon Bayl. After ten days cof
racuperation, on November 27 they put to sea agaln.
Podushkin, elther unable or unwilllng to command, had glven
control of the vessel to h!s second In command, Kallnin, but
the vessel contlnued to be battered by storms. Flnally, on
9 January, almost in s'ght of her destinatlcn, an error by
Kallnln brought the vessel to her doom. Only 28 pecple made
1t to the shore alive, and some of those scon dled of
exhaustfon and exposure; 49 others, Including Kallnln and
Bornovolokov, met thelir death In the raglng surf.

One of the survlvors of the Neva tragedy, MIdshlpman M.I.
Terplgorev, gave the Russlan naval hlistorlan V.N. Berkh a
detalled account of the wreck, which Berkh made the basls of
a hook. Later, the Russlan naval offlcer and writer ¥_M.
Golovnlin, himself twlce In Russian Amerlica on
round=-tha-world voyages, Included a shorter summary of the
dlsaster In hls book on Russlan shipwrecks, Intended to show
mar iners how to avo!d catastrophes and how to conduct
themselves !'f one occurred. OGolovnln based his account on
the narratives of Lleutenant Podushkln and other survlivors
recounted to him in Kamchatka a year later. A third
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pubiished account, A. Markov's "The Wreck of the Ship Neva
near the port of Novo-Arkhangel|'s™ is purportediy based on
the recollections of am unnamed survivor whom Markov met in
51tka more than 30 years after the wreck. Markov's version
adds nothlng to the other two, is inaccurate In some details
and embelllshed to heighten Interest.

None of the thres accounts gives precise details as to the
slte of the wreck. The spot must have been known at the
tima, but was then forgotten, and no one has been able to
rgdlscover it. Only a few items recovered from the wreck
are known to eaxlst today. A piecs of wood in the Alaska
Historical Museum In Juneau, an icon in the cathedrat at
Sitka, and perhaps one or two cannon may have been salvagad.
Rumers of treasure have helped to keep Interest in the wreck
alive. For example, in 1894 a Sitka newspaper account
{Alasks Herald, April 14, 1894) stated: "The sand belng
constantly thrown up by the action of the waves has hldden
the treasure and costly fixtures, comprising handsome
paintings, Jewels, elaborately decorated crowns, crosses,
and vases of gold and sllver.®

Naturally, any object from that tIime has historical value,
but aside from a few church ornaments, the Neva would not
have carried any treasure - these were not Spanlsh galleons.
Batlast, cannon and anchors may remaln, but the nature of
the shoreline would make any search for the site extremely
dangerous.

Translatlons of the Berkh and Golovnin accounts by
Anfoinette Shalkop may be found in a booklet published by
the Alaska Hlistorical Society In 1979, Transl|lations of the
Berkh and Markov accounts were alsoc done by Kay M. Paddon
for Dennls A. Cowles and assoclates who sought the wreck
site In the same year.

After the Neva, there were no wrecks In Russlan America for
a number of vyears. In the later calonlal perlod there were
fewer shipwrecks, owing to surveys which provided better
charts and more sklllful mnavigaticon,

1829

The boat Karluk, sent October 29 from Kodiak to Katmal
odinochka (post), was wrecked November 14, in Uganak Bay on
the northwest side of Koediak. The cargo and crew were saved
and shlp flttings were removed. The cause was allegedly a
vlalant wind, but nagivation error by the skipper may have
beaen partiy responsible (Tikhmenev 1978:208-9; RACo
Correspondence sent, 4 May 1830:82),

1830
A baldara was sent from Kodiak to Alsksandrovsk redoubt and
Sutkhum odinochks under command of Sorckovikov, a

baidarshchik known for his long and zealous service te the
company. Heavy weather kept the party from its destimation.
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After two efforts, on February 10, Sorokovikov set out for
the stralt, disregarding the warnings of local Alsuts.
Several days later the Aleuts found In Zhuravievskaia
{(Crane) Bay parts of the baldara, clothes, and small
obJects., Twenty pecple were lost, including three women and
four children {(RACo Corresp. sent, 30 Aprll 1830:213).

1831

The Sivuch (Ingstrem}, was lost on Atkha Island, in
Iltinskala Bay, posslbly east of the modern Wall Bay. The
crow was saved and all the cargo was offloaded In baldaras.
As she left Korovin Bay, the Slvuch was struck by a strong
wind which forced Ingstrem Yo remain under storm sall and
lie to in darkness. Dawn revealed the vessel almost In the
surf off Kanluga Island. The vessel escaped under forced
sall, but waves breaking across the deck shattered the
washboards. ¥n this condition and with ever Tncreasing
wind, there was no chance to round the cape and return to
Korovin Bay. Rather than risk striking one of the capes
before him, ingstrem decided to enter one of the coves on
the east slide of the nearer cape. The vessel escaped the
labyrinth of rocks and after a vain attempt to hold offshore
with one anchor and a kedge, ingstrem steered to the sandy
beach and ran aground, thereby saving the crew and cargo.
The vessel could have been repalired, but lack of men and
timber, and the cost 1ed Governor Wrangell tTo order her
broken up and the wood and iron used for local needs
{Netsvetov 19B0:60-61; RACo Correspondence Sent, 20 July
1831:400).

1837

The schoonar Chilkat (VoronkovskIl) was lost off Cape
Edgecumbe, with [ts entire crew and a cargo of furs. On 18
January, Sltka Kolosh (Tlingit) who had besen fishlIng in the
bay near the cape brought word to S1tka that they had found
shlp fragments and other wreckage along a considerable
dlstance near the cape and Lazar Island. On the day after
that, other Kolosh brought two sheathling boards of tir, with
green palnt on one slde, Lleutenant Zarembo was sent In a
whaleboat to examlne the Cape Edgecumbe shores, and skipper
Lindenberg with two baidarkas to examine Blorko Island In
the hope of finding survivors, but none were found. On
April 12, 1838 and January 11, 1839 the Kedlak office
reported the flnding of various objects on the shores of
Kachek (7) Istand (Tlkhmanev 1978:210; RACo Corraspondence
Sent, 10 May 1837:115, 126, 301, and 1838:102, 205}).

1860, 30 March

The ship Kad'iak (1.1, Arkhimandritov), 500 tons, built in
tumber to Wood Island. There it discharged 1ts cargo and
took on 356 tons of ice to ba transported to the
American-Russlan Trading Company In San Francisco. The
suporstitlious sald it sank because Arkhimandritov had faltled
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to say a prayer in honor of Father German (d. 1836),
longtime resldent on the Island. When leaving the island,
the ship struck a rock and suffered a hole In the bow.
Water poured into the hold, and sklpper Arkhlmandr [tov
ordered the crew ashore In the boats. He and men sent by
the Kodliak office trled to tow the ship ‘nto the harbor
using launches and baldaras, but the fresh wind and waves
prevented this. On the thlrd day the ship sank about 100
sazhen (1 sazhen = 7 feet) from Spruce Island, In water over
10 sazhen deep (TIikhmenev 1978:362-3; RACc Correspondsnce
Sent 1860:24; Otchet RAK za 1B60 god, 1B61:54-56).

1861

The company steamer Imperator Nlkola! | (Kadin), usually
calted the N'kolal, was wrecked In Keku Strait (see Figure
2. On November 1 the steamer was sent from New Archangel
to the VYancouver or Kolosh Stratts for trade, to obtaln wood
and potatoces for the needs of the port. On the elghth they
tett Asanka Harbor and headed for the Kolosh village of Ksk.
The weather gradually deteriorated Into a storm, and by 11
c'clock at night there was thick snow. They had already
gone half way, so the commander decided to continue toward
thelr destlinatlon. Suddenly, Z 1/2 mitas from Nal'tushkan
village, the vessel struck underwatar rocks. So violent was
the Impact that fthe smoke stack fell down. Plpes leading to
the condenser broke and water filled the vessel, stoppling
the englina. After several hours the skipper and crew had to
abandon sh!p, taklng wlth t+hem provisions, arms, and powder
and whatever else they could load on the boats. They went
ashore In three +rips, and on the last, at 1 a.m., the
sklpper left the steamer. Two and a2 half hours after
Impact, the steamer was hidden In 5 1/2 sazhen of water.
Ashore they set up a tent. In the morning they saw that the
steamer had broken In +wo, and at high tlde the wavas drove
I+ to a point tlve sazhens from shore. They got the natlves
to let them have an abandoned barabora, and after
negotlation the Kolosh agreed to take word to New Archangel
on condltion that they be pald three vedro {(buckets) ot
vodka and 20 blankets. On November 21, flve Kolosh brought
word of the loss to Sltka,

The screw steamer Aleksandr was sent to the spot, with the
old schooner Tungus and other boats in tow, for the rescue
of the crew and the salvage of the angine of the wrecked
Nlkolal 1. The vessel was found lyfing on Its side in
shallow water. |I+s hull was In bad shape, but the engine
parts were found undamaged and were loaded on the rescue
vessels, for transport to Sltka and re-use.

The Nikcla! | was a paddle-whesler. The origltnal hull was
bult* 1n 1839 and fltted with a 60 horsepower engline
manufactured In the Unlted States. In 1852 the vessel was

rabullt, with the englne from the old hull reltnstalled
{Dtchet RAK za 1851 god, 1861:28-31; T!khmenav 1978:354,
363; RACo Correspondence Sent, 1862:6). (The steam tug

Pol ftkovskll, completed In 1866, probably was equlpped wlth
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some of the parts from the salvaged englne of the
Imperator Nlkolal [.)

This appears to have been the last shlpping disaster in
Russian America before the sale of the region to the United
States in 1867. As In Dr. Black's paper, however, Japanese
wrecks should be noted. These were a contlnulng phencmencn.
The first noted by the Russlans occurred in Kamchatka in
about 1697. Those of the 18%h century have been IlIsted.

For the 19th century, there was one which occurred sometime
between 1800 and 1805, near S$itka, one at Attu in 1862, one
at Atka in 1871, and cne at Adak In 1872. Others occurred
along the coast to the socuth as far as Acapulco, and onse
wrecked vessel even was carried to Hawail (Davis 1872).
There were probably more Oriental vesseis crippled by storms
which appear tc have borne them constantly, since
prehistoric times, in an easteriy directlon, strewing them
along thousands of miles of coast. Most of the crews
probably perished, but the cultural influence of a few
survivors must not be lIgnored. Naturally, any evidence of
such cuitural infusion through wrecks would be of great
Importance.

As stated at the outset, however, iInformation is lacking on
the location, circumstances, and even the dates of many of

the wrecks on thls list. And even where the site can be
ascertalned, it is usually uniikely - except possibly for
the Kad'lak, that anything wil! now be found. The ships of
that day were sma!l - the total tonnage of all those used 1In

Alaska In the entire Russlan period, from the time of

Ber ing, would not match that of a single small modern
freighter. And conditions were usually so viclent that a
wreck usualiy broke up. Or, [(f I+ survived intact, It was
generaily stripped of usable parts and the remainder burned
for the precious iron.

Thus, there 15 no Alaskan version of the VYasa, or of the
Mary Rose, or of the 1812-ers of the Great lazkes to be hoped
for from the Russlan periocd in Alaska. This is
disappointing, but [t is better to know the tacts than to
pursug myths.

One should not, however, abandon underwater archeclogy as a
tool for the investigation of pre-1867 Alaska. The channels
and bays and shorelines near the early settlements offer
many spots where such investigation might yield useful
results, and shouid be examined. S5itka and Kodlak have
probably been subjected to too much dredging, filllng and
bul tdozing to provide anything, but surveys should be made.
Does anything remaln, for instance, of the heavy chaln whlich
extended across the Sitka channe! at the time of the
Transfer, fo whlich mooring buoys were attached? It would be
Interesting to know more about this, and how it was used.

The waters around the Ozerskoi Redoubt might also contain

something worth studying, prefaerably In conjunction with the
long overdue excavation of the site itself.
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The channel leading to Novorossiisk, at Yakutat, the
settlement destroyed by the natives in 1806, might also be
worth examination, again in connection with excavatlon of
the site,

At Aleksandrovsk, in English Bay, a map of 1788 shows a
smal| Russian fort In the middle of the spit, where a
possesslion plate was buried. The fort site is covered now
wlth several feet of rock and sol! for the alrstrip, so 1t
s doubtful if anything survived the construction, but the
adjacent waters should be examined to see If any art!facts
remain from the eariy Russian settlement on that spot.

Near Aleksandrovsk is the site of the Russian coal mine,
operated for a few years in the late 1850's, the opening of
the tunne! still visible. The village whers nearly 100
workmen |ived for several years, has never been excavated;
it might yleld Interesting material, and it should be
routine to examlne the adjacent shore.

Underwater archeology might also yleld some clue as to the
locatlon of the shipyard In Resurrection Bay, where the
Phoenix was built in 1794, The Russian maps, and modern
investigation indicate that it was near modern Seward, but

the exact site Is stlll unknown. These techniques cught
also be used 1f Investigations are made of Fort Konstantlin
and Elena (Nuchek) in Prince Witliam Sound, Mikhailovskii

Redoubt, Fort George and Nikclaavskii Redoubt (Kenai) on
Cook Inlet, and other early Russian forts and posts.
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Sources for Alaska shipwreck research
after 1867

William 8. Hanable
Alaska Historical Commission
Anchorage, Alaska

Introduction
Content

tnvestigation of possible sources *o be used in research of
shipwrecks that occurred in Alaskan waters altter 1867 is a
rewarding pursuit for two reasons. First, as one writer
dramaticaliy put it, "the sea adjacent to Alaska...is one of
the best-filied marine graveyards fn the worid" (Ryder=Smith
1946:72). Second, marlne disasters, actual or potential,
have been of concern to commercial, government, and other
interests throughout Alaska's history. Archival materials
and publications abound which document, plead for navigation
aids to prevent, or recount shipwrecks in Alaskan waters.
They include information not only on when, where, and how
ships wrecked, but also on the nature of the ships and the
cargoes they carried.

One way to sort these materlals out is to classify them as:
(1) databanks: (2) documents; (3) directories; and (4}
descriptions, For the purpese of thls paper the following
definitions apply. ™"Databanks" are organized, comprehansive
collectlions of detailed dste stored and accesslble for rapld
retrieval. "Directories"™ are Illgts ot the names of vessels
usual ly Inciuding dates and locations of caesualtles.
"Documents" are unpublished materials that provide
substantative data abouwt shipwrecks beycnd that tncluded In
databanks and directorles. "Dascriptions” are publ!shed
accounts of shipwrecks,
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Methodology

In preparing this paper, three basic bibliographic works for
Alaska history research were searchad: Melvin Ricks!
Alaskan-Bibliography (Haycox 1977); A Bibllography of
Alaskan Litarature 1724-1924 {(Wickersham 1927); and

Arctic Bib{lography, Vols. 1-16 (The Arctic Institute of
North America 1953-1977)., Also, catalogs-- either on
microflim or in=situ --of major Alaska research |ibraries
were consu!ted. Additionally, automated searches were made
of several ceomputer accessible bibliographic tocls. These
included America: History and Life; Arctic Science and
Technology Information System; Automated Wreck ang
Obstruction Informatlion System; and the Washington

Library Network. Several guides to archlval collections
were reviewad. Princlpa! guides consuited included "Caches
of Alaskana," (Frederick 1967); Documenting Alaskan History
tUlibarrt 1883); Guide to Cartographic Records in the
Natlonal Archives (Natlonal Archives and Records Service
1971);: Guide to the National Archives of the United States
(National Archives and Records Service 1974}; and

Unlversity of Alaska Archlves Catalog {(McCarthy 1982},
nformation on some of the collections cited In these guides
was updated by correspandence in March and April 1983,

Historical Overview

Shipwrecks In Alaskan waters have resulted from strandings,
founderings, fires, explosions, collisions, enemy actlons,
and being crushed In the ice. The larger number of them
resylts from Alaska's character as maritime province, the
nature of the seas that give access to Alaska, and the
historical phenomena that have attracted people to Alaska
and dictated the ways In which they came.

For the larger part of its history, Alaska has baen easily
accessible only by sea, Overland access from other parts of
the North American continent has aiways been difflcult
because of mountain barriers. Only the enormous resources
avaliable during World War |) made construction of the
Alaska Highway feasible. Air access from other parts of the
North American continent and the wor!d, while fechnically
posslible beginning in the 1920's, did net become generaily
avalilable untll after World War |i. Thus, the oceans that
wash Alaska's shores have histerically been the most used
routes leadlng there.

The cost of usling those routes has been high. One
researcher counted 1,667 vessels of 10 tens or over as
naving been lost In +the Inland waters of Alaska, the seas
abutting It, the east coast of Kamchatka, and aleng the
northern and wastern coasts of Siberla between 17411953
{Zeusler 1960:23). Another scurce uses over 40 pages slimply
to Ilst casualties (frem the steamship Ancon to the oll
scraw Zapora) occcurrling between 17471 and T95% in Alaskan
waters (Alaska Packers Assoclatlon 1982). When Alaska was
transferred to the Unlted States by Russia in 1867, nautical
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charts avallable were compllations of data from varlous
explorars. These charts, according to a superintendent of
the United States Coast and Geodetic Survey were "more or
less crude sketches, giving a general ldea only of the
configuratien of the coasts and harbers." This same
otficial estimated that in 1918, 51 years after the transfer
of Alaska to +he Unlited States, more than 91% of Alaskan
waters remained unsurveyed (Jones 1918:12). As one
sarcastlc witness before a 1321 congresslonal hearling put
1+, "the submerged rocks in Alaska have been found by belng
struck by vessels, and these rocks are now known by the name
of the vessel wraecked in locating them™ (United States
Congress 1921:29%9),

Thus, the fact that water ftransport afforded the only access
to Avaska for many years meant heavy trafflc on the routes
that were to be the scens of numerous marineg dlsasters.

That these water routes were Inadequately charted increased
the probability of such disasters. Some of the hlsterlcal
phenomena that genarated the water transport traftic further
increased the chance of shipwrecks.

Among those phenomena were the enticements of the whallng
trade that drew many ships into the dangerous waters of the
Arctic Ccean and kapt some of those ships there to be
crushed by ice. In 1871 aleonae, 34 vessels were crushed in
lce off Point Belcher., Similar iIncidents, althogh Invelving
fewer ships, camae agaln in 1874, 1876, 1897, and 1893,
Flshing fleets, although they did not sall into arctic
waters, alszo saw many of their ships come to grief. The
Alaskan codftshing fleet lost many vessaels. Salmon packets
also suffered casualtlies. Government vessels and commarcial
passenger shlps also were frequently lost. The latter
accounted for many of the Illves lost in these marine
tragedies. 0On the average, approximately 24 ships wers lost
in Alaskan waters each year between 1900 and the 1950s
{Zeusler 1960:25-27}.

Squrces
Databanks

Four sasily accessible databanks offer information on
shipwrecks In Alaskan waters.

The Alaska Herltage Resource Survey Is The flrst of these
databanks. This survey Is the State of Alaska's officlal
Inventary of hlstorical and archaeological sites. |In form
it is a file of 5 x 8=inch cards organlzed geographlically
according to the 153 1:250,000 U.5. Geological Survey maps
that cover Alaska. A set of these maps annotated with site
ljocations supplements the card flla. A computer-gqenerated
index to the card file Is avallabte on microflche. The
cards glve site name and locatlon, assoclated dates,
physlcal descriptlon, slgnlificance, and bib! lographlic and
cartographic references. There are currentiy over 8,000
entries In the flle. These entries are classifled as elther
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dlstricts, sites, buildings, structures, or objects. The
files are malntalned by an archaeologist on the 5tate
Divislon of Gecloglcal and Geophysical Survey's Anchorage
staff, but currently physically located In the Anchorage
office of the State Division of Parks'! Qffice of History and
Archaeclogy.

Some shipwreck entries in the Alaska Herltage Resource
Survey are classified as sites. Other shipwreck entrlies in
+he survey are classlifled as objects. Bacause of these
dlffering classifications, 2 researcher Inferested In
locating shipwreck data must do a card-by-card screening of
coastal map files. Such a search was conducted in March of
1983. The results wgre disappolinting. The flles do Ilist
several shipwrecks, most taken from llterature search but
not fleld-checked., Examples of such entries Include the
steamer AL-K| wreck (AHRS #JUN-086), the Coldbrook wreck
(AHRS #XM1-004), and the Qlympia wreck (AHRS FCOR-088). |In
addition to such wreck locations identified from |l1terature
search, the Alaska Heritage Resource Survey also includes a
number of beached hulks, Examples of such entries include
the sternwhealer Bancroft (AHRS #COR-103) and the motor
vessel Donaldson (AHRS #NOM-036). At present, the Alaska
Hor itage Resource Survey includes oniy one shipwreck entry
whare physical remalins have been verified to exist. This Is
the entry tor the goldrush bark Camada (AHRS #SKG-06)
{Alaska Divislon of Geologlcal and Geophysical Survey 1983).

Desplite 1ts current shortcomings, however, the Alaska
Heritage Resource Survey appears to be the best potential
repository of histeric shlpwreck information. Most other
ex|sting databanks were initiated for other than historical
purposes and therefore have bulit-in restrictions that |Imi¥
their usefulnass as sources for historlcal research.

The second aaslly accessible databank for shlpwreck research
is the Automated Wreck and Obstructlon Informatlon System
maintained by the National QOceanlic and Atmospheric
Administration. Oeveloped within the past two years, this
databank is a computer-based file currently containing 3,100
records which have been or may be considered for
investigation by the Natlonal Ccean Survey in connectien
with charting activitlies (S5tringer 1983:16). Individual
tilas for each vesse! or obstruction to navigation entered
in this databank include four types of records. These are
name records, hlstory records, description receords, and
survey requlirement records. '"Name" records have, among
other data, vessel names, registry numbers, and letitudes
and longlitudes of location, MHistery" records have
Infoermation relative to the original and revised
presentatlons of Information about the wreck or obstruction
on nautical charts. "Description™ records have a reference
source {by numerical designation) and specific descriptive
Information such as vessel dimensions, age, construction
type, date sunk, and other miscellaneous Information whlch
may fnclude last recorded owner, present wrack condlition, if
the wreck 15 a local diving or fishing a¥t¥raction, and so
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forth, "Survey requirement records" indicate the type of
additional hydrographlc survey needed to complete charting
infogrmation {(Nationa! Ocsanic and Atmospheric Administration
1982:1=713.

The resuits of an April 1983 search of this databank, using
parameters of 50 degrees N/130 degrees W to B0 degrees N/180
degrees W, produced a 30=-page !isting. Included in that
}1isting were approximately 25 wrack entries ranging from a
World War || Japanese submarine to an awash fishing vessal.
Some of the entries did appear to be duplicates. The data
in the Automated Wreck and Obstruction Information System is
potentlally valuable to a shipwreck researcher. The system
is, however, for purpose of i(dentifying hazards to

navigation. [t covers a gradlent only to seven fathoms (42
feet) and is of relatively recent orlgin {(Natlional QOcean
Survey Aprlfl 7, 1983). Researchers may request searches of

the Automated Wreck and Obstruction Informetion System by
writing to the Hydrographlc Surveys Branch, National Ocean
Survey, NOAA, Rockville, Maryland 20852, Fees for searches
range from $10 to $20 normally, buet many run higher.
Reports in response to search reguests are accompanlied by a
user's guide to the computer-generated reports. The user's
guide includes a substantial bibliography of publications
relating to shlpwrecks.

The third easily accessible databank for shipwreck ressarch
is one now being developed at Prince Willlam Scund Community
College at Yaldez. That Institution's Center for Alaska
Studies initiated a Nautlca! Archaeology Shipwreck Survey In
1982,

By late 19B2 the Nautical Archasology Shipwreck Survey had
created a 50-shipwreck databank. At that time the system
could provide indexes by record number, date of loss, vessel
type, and vessel name. Individuatl vassel recerds included
all Index informatlon, six lines to describe the vessel

loss, and five references, There was also the capabllity to
yist additional references and photographs., A December 7,
1982 sampling of thls databank Indicated that most of the
entries were drawn from historical newspaper articles. More
information about thls survey can be obtained by contacting
Kevin Hekerdle, The Center for Alaska Studles, Prince
Willlam Scund Community Ceollege, P.0O. Box 590, Valdez,
Alaska 99686.

The fourth easlly accesslibie databank for shipwreck research
s, unlike the first three, not automated. This fourth
databank s the mlicroflched cellection of Alaska Packers
Assoclatlon records. The Alaska Packers Assaclatlon, formed
by & comblnation of salmon canners In 1893, had a prlivate
fieet of vessels. The Alaska Packers Assoclatlon [|lbrary
and part of [ts early records were donated to the Alaska
State Library In 1970, The second part of the Assoclation's
records were l|later glven flrsY to Whatcom (Washlington)
County Parks and then in 1982 to the Alaska State Library.
This second group includes many maritime records.
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Selective microfiching of these Alaska Packers Association
recoerds resulted in 720 fiche. On these fiche are the
Associatlon's Journals 1915-1946, Company assets t893-1955,
Trademarks, Personnel Records (18%3-1961), Fleet Books and
Maritime Records 1905-1944, Maps 1897-1960, Alaska
Shipwrecks 1741-1939, and World Salmon Pack Statistics
1878-1947 (Sulllvan 1982).

While all of these records could be of Interest to shipwreck
researchers, Alaska Shilpwrecks 1741-1939 is most pertinent.
Thls segment of the records begins with an alphabetlical
index glving vessel name, date and location of casualty, and
indlcation [f the casualty resulted In total loss of the
vessel. About 54 mlcrofliche, organized alphabetlcally by
vessel name, wlth saveral wreck or casvalty reports par
flehe follow. MWhether a vessel is listed on a "wreck" or
"casualty" report depends on the date when its difflculties
occurred. Casualty reports tend to give more detall than
wrock reports. Both types of reports give descriptions of
vesssls, personnal, cargoes, and casualties. Many types of
accldents, from persenal iInjuries fo total vesse! losses are
included.

The mlicrofiche of the Alaska Packers Association records
have been placed at Alaska state depositery |1braries
tocated in Alaska and the Pacliflic Northwest., Additional
coples are available by purchase from Commerclal Microflilm
Service, 14200 N,E. 21st Street, Bellsvue, Washington 98007.
The cost In 1982 was 25 cents per fiche or $180 for the
comptete set of 720 fiche,

Documents

"Documents," as defined above, are unpubllished materials
that provide substantive data about shipwrecks. There is
some overlap with datapbanks. Thls Is because one of the
databanks, the microfiche of Alaska Packers Assoclatlon
records, is actually an accumulation of
documents--government shipwreck reports. Those repcorts and
other government records offer considerable information
about shipwrecks.

Documents In the Natlonal Archives. The record groups
raferred To hereafter are In the National Archlves of the
United States and in reglonal federal archives and records
centers. Indlvidual vessel documents are among those record
groups. In order to understand them, it 1s helpful to know
the basis tfor thelr origin.

The Qffice of the Reglster In the Treasury Department was
orlglinally responsibla for malntalning documentatlon on
Unlted States merchant vessels. The records of that oftlce,
which bagin In 1776, are found In Recoerds of the Ganeral
Accountling Office (Record Group 217).
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In 1884 the Commissionesr of Navigatlon, also In the Treasury
Department, assumed the duty of vessel documentation from
the Office of the Register (National Archives and Records
Service 1974:60)., Documents involved Inciude certificates
of registry, !icense, and enro!iment, Customs Collactors
issued the certiflcates after receiving Information on a
vessel's dimensions and proof of ownership and bul!d. The
papers praved that a vessel was entitled to the rights and
privileges of an American ship. Registers were taken cut
when a vesse! engaged in foreign trade. An enrcllment and
| Tecense wera taken out when a vessel of 20 tons or over
engaged in flshing or coasting trade. Vessels from 5 fo 20
tons engaged In flshling or coasting trade received only a
licanse. Copies of these |icenses, which were renewed
yearly, were not retained in custom houses unt| 1906. In
1906, consolldated enrcliments and |fcenses began to be
issued.

Contents of registers and enrcllIments vary with the years.
They usually include the name of the managing owner and
other owners of a vessel wlth places of residence and shares
ownad; name of vessel; home port; rig; net tonnage; date,
place, end material of build; dimenslions; offleclal number
and call lettar (in later years); number of decks and masts;
stern type and galleries; place, date, and number of
previous document (If any); place and date of [ssuance; and
¢ote ond reason for surrender of the documents.

These daocuments were permanent or temporary, dependling on
whether they were [ssued at a vessel's homeport or
elsewhere. Customs collectors issued new documents when
there was any change in type of trade, ownership, rlg,
tonnage, dimensions, or name of a vessel. The old document
had to be surrendered to the Collector of Customs
(Holdcamper 1941:276-277).

A full discussion of these documents, covering when and
where copies were made and kept, and tables showing the
exlstence of documents for particular United States ports
can be found in "Registers, Enrollments and Llicenses in The
Matlonal Archlves™ by Forrest R. Holdcamper. This article
appeared in The American Neptune 1 {(3), July 1941. Records
of the Bureau of Marline Inspactlon and Navigatlion {(Record
Group 41) Include surrendered copies of reglisters,

enrol Iments, and llcenses for Amerlcan merchant vessels from
1815 fo 1942. Headguarters Reccrds of the Bureau of Customs
{Record Group 36) Include surrendered copies of registers,
anrol Iments, and llcenses for American vessels and yachts
from March 1, 1942 to December 31, 1956 (Naticnal Archlves
and Records Service 1974:168-169).

A second category of government records useful In shipwreck
research Is casualty and wreck reports. Coples of some of
thesa, as noted abeve, are to be found in the Alaska Packers
Assocclatlon records. Originals, coples, and abstracts are
to be found in federal archlves and on microfiim.
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Wreck raports for incidents before 1874 are rare, except for
casualties to United States steam vessels which are
documented in records of the Steamboat Inspection Service
(Record Group 41)., The sarvice was established in 1854 and
its records continue into the twentieth century (Natlonal
Archives and Records Service undated:4). Records of the
service generated In Alaska, however, contain |ittle [f any
wrack Information (Lautaret 1983),

Governmant documentation of wrecks becomes mare avallable
after 1874, In that year Congress requlred masters or
owners ot American vessels to report to the Coliector of
Customs at the port at which a vessel was documented any
casualty ro the vessel. A "casuaity" could be an incldent
Invelving loss of life, serious Injury to any parson,
materflal loss of proparty, or damage to a vessel atfecting
seaworthiness. The Coltector of Customs forwarded one copy
of a casualty report to the General Superintendent of the
United States Lite-Saving Service and kept one copy, usually
copled Into blank volumes contalning blank wreck reports.
These volumes are among the Records of the United States
Customs Service (Record Group 36), Customs wreck reports
from 1913 to 1939 are avallable on Natienal Archlves
Mlcrofilm T-925, "Unlted States Coast Guard Casualty and
Wreck Reports." Natlona! Archives Microfiim T-926 is an
"index to U.5. Coast Guard Casualty and Wreck Reports."
Also among Goast Guard records (in Record Group 26) there
ares bound volumes of abstracts of wreck reports received
from Collectors of Customs from 1874 to 1975 and original
reports from 1908 to 19t3 (Natlonal Archives and Records
Service undated:3-5).

Reports of the United States Life-Saving Service are ancther
source of shipwreck information. This servie began in the
Revenue Marine Division of the Treasury Department In 1871
and eight years later came under a general superintendent
whe reported directiy to the Secretary of the Treasury
{National Archives and Records Service 1974:523).
Regulations required Keepers of Life-Saving Statlons to
report assistance rendered by thelr stations to any vessel,
crew, or person. These reports went to the general

super Iintendent of the service. The stations retalned a copy
of the reports (National Archives and Records Service
undated:3-4). Life-Saving Service station asslstance
rendered reports for Alaska Tnclude Nome, July 1, 1907-June
30, 1917, and Nome, 1926 and 1927 (National Archlves and
Records Service undated:35),. Annual reports of the
Life-Saving Service contaln narrative reports of services
provided and tables of casualties occurring near |ife-saving
stations. A microfilm copy of thaese tables is available for
the perliod 1876 to 1914 {(Natlonal Archlves and Records
Service undated:4).

An act of January 28, 1915, sstabllished the United States
Coast Guard by consol idating the Department of the
Treasury's Revenue-Cutter and Life=Saving services {National
Archives and Records Service 1974:522), Perhaps for this
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reason, Coast Guard records (Record Group 26) inciude coplies
of L1fe=5aving Service asslstance rendered reports for the
period 1901 to 1915, These are arranged by flscal year and
thereunder by Life-Saving Service dlstrict. WIi+h the Coast
Guard reccrds there are also microflimed copies of
asslstance rendered reports for the period 1916 tao 1940.
These are arranged by date of casualty in two groups:
reports of assistance rendered and reports of miscellaneous
services rendered. These 1916 to 1940 reports are avallable
on Natiaonal Archives Microflim T~920 and, |lke the customs
wreck reports, are indexed on Natlenal Archives Microfilm
T=926 {National Archlives and Records Service undated:3-4}.

Current reports on vesse! casualtles in Alaskan waters are
retained in Coast Guard offlces In Alaska for flve years.
After five years they are sent Yo the Federal Archives and
Records Center in Seattle. There the original reports are
microfilmed and destroyed. The microfilms are retalned for
10 years before destruction (Whitener '983).

Cther federal records also have shipwreck or associated
maritime information, Some shipwreck data can be found In
records of the Lighthouse Service (Record Group 26!

{Nattonal Archives and Records Service undated:4). Records
of the Foreign Service {(Record Group 84} inciude information
on diplomatic efforts to conserve wrecked American vessels
and cargoes. Records of Consular Posts (also in Record
Group 84) have, from seapeort posts, arrlvals and departuras
of American vessels and thelr cargoes (National Archives and
Records Service 1974;140-141}. Reccrds of the United States
Army's Offlce of the Quartermaster General {(Record Group
92), Program Records 1818 to 1929, include a vessel file
with charters, bills of tading, clalms papers, plans,
correspondence, and a |1st of chartered vessels 1834 to
1912. In thls same group are Army Transport Service records
wlth registers of offlcers and passengers, cargo mantfests,
logs, registers of ¥ransport movements, and other records
(National Archives and Records Service 1974:Z45), Records
of the United States Maritime Commlsslor have informatlon on
merchant marine casualties 1236 to 1947, merchant ship logs,
1917 to 1941, and Cargo, Mall and Passenger Reports for
privately-owned vessels carryling non-government cargo
{National Archives and Records Service 1974:675-678).

Records of the United States District Courts (Record Group
21) have admiralty case files. The S5eattle Federal Archlves
and Records Center has such files for Alaska for the perlcd
1898 +o 1958 (Hobbs 1977:17).

The Federal Records Center and Archives at San Brune,
Catifornia, holds 849 cubic feet of Records of the Bureau of
Customs (Record Group 36) for the port of 5an Franclsco.
These records, which include correspondance on vessal
documentation and movement for the period 1848 to 1966
probably have information on ships going *o and from Alaska
{(Faederal Archives and Records Center, San Bruno undated:4}.
The San Bruno archives also has three cublc feet of Work
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Projects Administration records (Record Group 69). These
files are alphabeticaliy-arranged 5 x 8-Inch slips compiled
as part of a shlp reglstry flle for the port of San
Francisco. The slips cover the perlod 1849 +t¢ 1941, but
sectlons "C" through "J" are missing. Each slip that is in
the file has, for a particular vessel, Information on
description, enrollment date, name of master and owners, and
date of surrender of vessel documents., Reports of vessels
wrecked are Interfliled with the registration slips. The
wreck reports glve a description of the vassel and accident,
port salled from and destination, name and resldence of
master and gowner, nature and cause of accident. The San
Bruno archives branch holds Bureau of Customs racords on
ships Tdentified on the sllps for +he periocd after 1899,
Prlior records are probably In the Natlona! Archives at
Washington (federal Archives and Records Cantar, San Bruno,
undated:17).

Thus there are numerous documents haeld in the Nationatl
Archlives at Washington, D.C. or in regional federal archives
and records centers, or avaiiable on microfilm that can be
of use to shipwreck researchers, For researchers unable to
get to Washingten and who wlsh Yo investigate documents not
available on microfilm, the Judliclal and Flscal Branch,
National Archives, Washington, D.C. 20408, will make 1|imlted
searches for documents. The inquirer must provide the name
of the shlp, date, and place of disaster for incldents
{(Wolter 1983).

Documents in other reposlitorles. |In addition to the
thousands of documents relating to shipwrecks that are held
In the Mational Archives many others are in non-federal
government or private archlves.

For the purpose of this paper, identlflcation of some of
these other locations has been |Imlted to holdings in Alaska
and fo holdings ocutslide Alaska ldentifled in "Caches of
Alaskana" (Frederlick 1967) and by correspondence with
nautical and marlitime museums |1sted in a recent editlon of
the Offlclal Museum Directory (American Association of
Museums 1981), Thlis 1limited search was very productive but
probably reflects only a smalt portion of the records
actually available.

in Alaska, at the Alaska State Library, Juneau, there Is the
Skinner Foundation Collection, It contains thousands of
photographs and negatlives whilich document the many shlps,
events, and operatlons of the Alaska Steamship Company.
There are files on 73 shlps, |isted by ship name, and
[ncorporating deck plans, photographs, and ship histories
{DeMuth 1982:411}). The Alaska State Library also holds
cust¥oms records for some Alaskan ports which indicate port
of origin and give manifests of cargoes {Workman 1982:4).
The records are on 131 reolits of microfiim and cover the

pericd 1867 to 1939, There is a draft roll list that
descrlbes the origin and contents of each rotl of microfilm
{PIff undated}. There is an experimentat Index toc these
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records for the years 1867 to 1869 by M. Joseph Leahy. The
library also holds a set of maps entitlaed "Treasures of
Alaska." These have wreck information overprinted on United
States Coast and Geodetic Survey maps for Southesast Alaska.
The maps, once sold commercially, are now out-of=print (Furr
1983}, Also at the library are "Letters received by
collectors concerning shipwrecks in Alaska, 1898, 1901," a
1916 Seattle Chamber of Commerce map showing "Vessels
wrecked in Alaskan waters," a collection of 144 contact
sheets and negatives of Alaskan shipwrecks and miscel laneous
views accumulated by Robert N. DeArmond of Juneau, and
axtracts of annual reports, 1898 to 1912, of the Steamboat
Inspectlion Service that i(nclude records of vessels stranded
aloeng the Alaskan cosast. The Lloyd H. "Kinky" Bayers
collection on Paclfic Northwest maritime history is also in
the library. This accumulation of over 400 scrapbooks,
photographs, albums, and document boxes of clippings is
accessible by an index card fils.

Also in Alaska, the University of Alaska, Falrbanks,
archives has several collections, such as those of the
Alaska Commercial Company and Alaska Steamship Company which
touch peripherally on shlpwrecks. The Unlversity of Alaska,
Anchorage, archives hold several microfiims, such as the
Alaska File ¢f the Revenue-Cutter Service that relate to
maritime history,

Outside Alaska, particularly in New England, there are
extensive collections that have in them information on
Altaska maritime history.

The Whaling Museum of the 0ld Dartmouth Historlcal Society,
New Bedford, Massachusetts, is the major such repository
with 1,003 items--iogbooks and journals for whaling,
merchant, and naval voyages. Of these, approximately 25%
relate In scme way to Alaska. Microfilms are available
through item 925 at major rasearch |ibraries in Australla,
Hawali, and New Zealand {Bockstoce 1983; 0ld Dartmouth
Historlcal Society 1980:1). There is a published

Check!ist of logbooks and journals in the collectlons

cf the New Bedford Whaling Museum (O'd Dartmouth Hlisforical
Soclety 1980). The Kendall Whaling Museum at Sharon,
Massachusetts, has a targe number of Amarican and forelgn
whal ing manuscript logbooks, Journals, and account books., A
sampling of the Kendall cross-reference card system, which
cavers 425 of the 530 Items In the collectlon, showed
references to 16 Jandfalls in southern Alaska and to 13
fandfalls in the Aleutlan and Fox lslands (Webb 1983). The
Naval War College Museum at Newport, Rhode island, has a few
items relating to service of the Revenue Cutter Thetisg in
Alaskan waters (Nicolos? 1983). The United States Coast
Guard Academy at New London, Connecticut, alsoc has revenue
cutter material--princlpally logbooks and a number of
diarles and photograph collections--as well as documents on
the Alaska Steamship Company (McKenzie 1983). The Whaling
Musoum at Cold Spring Harbor, Long Isiand, New York, reports
material from vessels engaged In the bowhead fishery, but
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nothing specifically on shipwreck (Farwell 31883). The Maine
Maritime Museum at Bath has 500,000 documents which may
include informatlon on Maine-built or Malne-cwned vessels
wrecked on the Alaska coast or which were later part of the
Alaska Packers' fleet, This colfectlion is not thoroughly
Indexed so general lists are not available, but the museum
welcomes inquiries on specific vessels {(Lipfert 1983). The
Mystic Seaport Museum in Connecticut has 3 number of
Alaska-related Ttems, with many having to do with the Alaska
Packers Associatlon but not speciflcaily with shipwrecks
{Halttunen 1983}. The Whaling Museum of Sag Harbor, New
York, has several 1og books of arctic voyages for which
typewritten copies are avaitable in photocopy (Finckenor
1983).

Qutside New England the other +wo concentrations of maritime
museums in the United States are in the Middle Atlantic
states {where |Ilttle Alaska material is reported! and on the
Paciflic Coast.

On the United States! west ccast, the Honnold Library at
Claremont College In California holds the Pacific Coast
Steamship Companles Collection. The 353 manuscript and
typescript volumes in this collection are indexed in Reclland
Thompson's "Calendar of Archlves and Records of Certain
Paclfic Coast Steoamshlp Companies.™ Material! from the
Alaska Coast Company, Alaska Pacific Steamship Company, and
Pacific Alaska Navigation Company Is in the collection.
There are probably aiso Alaska references in other parts ot
the collection (Hauser 1978).

The Columbia River Maritime Museum at Astorla, Oregon, has
eriginal correspondence about the rescue of passengers of
the 5.5. Oregon by the |lighthouse fender Columbine. The
Oregon wrecked near Cape Hinchlnbrook in September 1906,
The museum also has some photographs of Alaska salmon
cannerles and cannery vessels {(Gilmore 1983). The Maritime
Museum Asscciation of San Diego has logbooks of the bark
Star of India, which made a vearly trlp to Alaska for the
ATaska Fackers Association from 1902 to 1923 (Kettenburg
1982). The Naticna! Maritime Museum In San Franciscoc has
some Alaska Packers Association logs, crew lists, and
miscel |lancous materials. The natfonal museum alsoc has a
large photograph archives indexed by vessel name (Bernhart
1983).

Also on the Paclfic Coast, the Maritime Museum of British
Columbia in Yictoria has a number of ship 'ogs which may
have Alaska referencaes but are not yet completely researched
(Cameron 1983}.

Outside North America, Lloyd's Marine Collectien in the
Guitdhall Library, London, has documents and directories and
descriptions. Because of the widespread interests of
Llcyd's of London, Alaska=related materlials are probably
present, Among the more Interesting sections of the
collection that might be checked for Ataska materlals are
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Lloyd's List 1740-1970, Llioyd's Weekly Shipping indax
1880-1917, and Lloyd's Missing Vesse! Books 1873-1954,
Lloyd's L1st published al!l vessel movements and casualties
reported to Lloyd's, with customs house entries and much
other Informatlon. There Is a microfilm Tndex to the |ist
for 1838 +to 1926, From 1927 there is a card for each
vessel on which all movements and casualtles are reported.
Lloyd's Weekly Shipping Index published voyage engaged, date
of salllng, and [atest report for ocean going steamers and
salling vessels. The Index alsoc reproduced a!l casualty
reports published during the previous week. Lloyd's
MissIing Yessel Books 1873-1954 are manuscript records of all
vessels posted missling by the Committee of Lloyd's, giving
detalls of vessels, masters, crews, voyage, and cargo. For
the more recent past, Lloyd's Marine Loss Records 1939-1970
glve details of all vessels lost with full reports as
received at Lioyd's (Armor April 29, 1983;.

Directories and dascriptlons

In addition to the databanks and documents that provide

information on shipwrecks, researchers wil! also find that
there are many directories that give vessel name, date, and
genera! location fer shipwrecks; and many descriptions of

tndividual wrecks alfther based on eye-witness account or
reconstructed after t+he fact for cne reason or ancther.

Directoriaes

A principal directory is Merchant Vessels of the United
States, published by various government agencies since 1867
and currently published by the United States Coast Guard.
In these annuals, the researchgr will find vessel names
under type of vessel (salling, steam, unrigged, yachts, and
so forth), with details on rig, tonnage, dimensions, when
and where built, home port, and owner. There Is also
information on abandoned or lost vessels, those sold ocutside
the United States, and on government vessels and shlpyards
(DeMuth 1982:409). Complementary or similar directories
include the American Bureau of Shipping Record, General
List of Merchant Shipping, Lloyd's Register, and

Registre Verltas., These give name of vessel, date bullt,
builder, owner, size, tonnage, machinery onboard, flag of
reglstry, and--In later years--offlcial number and signa!
letters. There is alse the List ¢f Merchant Yessels In

the United States which Is a compilation of United States
merchant vessels of smaller tonnage, beginning In 1868,

In addltion to registers of extant vessels, there are also
reglsters of vessel movements. One such compllatlion Is the
New York Maritime Reglster, a weekly llst of vessels
arrlving fn Unlted States ports (primarily on the East
Coast). This is arranged alphabetically by vessel name and
gives master, flag registry, tonnage, port cleared and date,
and port of arrlval and date. The publication began in 1869
{Muetler 1983). The Reglster also includes contemporary
reports of marltime disasters (Natlona! Archives and Records

85



Service undated:2). Simijlar In nature to the New York
‘Maritime Reglster but of much more !Imited scope Is
Alaskan Shipping, 1867-78: Arrlvals and Departures at the

Port of Sitka (Pierce 1972},

There are also several compilations more directly related fo
shipwrecks In Alaskan waters, but still In the nature of
lists. Among these are a "List of vessels Involved in
Alaskan disasters during +the period July 1, 1878 to June 30,
1911 as shown by wreck reports filed in the Office of the
Lighthouse Service under the Act of June 18, 1878." This
was compiled by Judge Jsmes Wickersham. A copy is available
to the public at the Juneau Mining Museum. There is also a
1922 article in The Washington Historical Quarterly, "Marine
disasters of the Alaska route™ (Andrews 1922). Another such
list is "Ataska Commerce. A long I[st of steamers wrecked
in Alaskan waters," published in Alaska Sportsman (Holm
1941). A more recent and speclialized Ilsting Is “Whaling
and Fur Trading Shlpping Losses (total, constructive total,
and partial) In the Bering, Chukchi, and Beaufort Seas,
1840-1910" {Bockstoce 1879)., This manuscript Is at the
Alaska Division of Parks In Anchorage. A Polar Record
article prepared by an official of Lloyd's Reglster of
Shipplng Casualty Return, "Shilpping Losses Caused by lIce,
1890-1977," overlaps and extends the Bockstoce report In
both perlod and geographic area covered (Littlejohn 1979).
Another report on Bering Sea marine archeeclogical rescurces
is Bering Sea Cultural Resources pubished by tThe Alaska
Quter Continentat Shelf Office of the U,5. Bureau of Land
Management (Tornfelt 1981). 1+ was followed by a companion
report on the Chukchl and Beautort seas (Tornfelt 1982).

Supplementing listings that focus on Alaskan waters there
are dlrectorles of wider scope that include Alaskan
casuaities. Among these are the Encyclopedia of Shipwrecks
{Berman 1972). This has a section on the Paclflc and Alaska
coasts ot the United States.

In additlion to these 1lsts or directories, there are a few
encyclopedla-tlke publlcations on Pacific Northwest maritime
hlstory. They are 2 brldge between simple lists and
descriptions of Indlvidual vessel casualties

Lewis and Dryden's Marline History of the Paclflc Northwest
covers the period up to 1895 (Wright 1967). The H.W.
McCurdy Marine History of the Pacific Northwest in its 1969
editlon covers the perlod 1895 to 1965 {Kewell 15969). A
supplement covers the period 1966 to 1976 {(Newell 1976),
Although these are organized year-by-year, they are well
indexed and therefore an individual vessell's history is
relatively easy to trace.

Degscriptions
There are many publiished accounts of Individual shlpwrecks

In Alaskan waters; far ¥*oo many, In fact, to identify in
this paper. It [s possible to Identify bibllographic search
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tools that will lead to these articles. Among these search
tools are the bibliographies and automated databanks
mentioned in "Methodology™ above. Of the reposlitories In
Alaska, the Alaska State Library at Juneau appears to have
the most individual Ttems on shipwrecks. A good general
guide to periodlicals that may include Alaska maritlime
information 1s "Periodicals as a source of Alaska maritime
histoery,™ a paper published in proceedings of The Sea In
Alaska's Past conference {(DeArmond 1979).

Better use can be made of descriptlons of vessel casualtles
with an understanding of Alaska's maritime hlstory In
general. While there 1s no deflnitive work on the subject,
such as Samuel EllioY Morrison's Maritime History of
Massachusetts, a publicatlion of the Alaska Division of
Parks, Alaska and the Sea: A Survey of Alaska's Maritime
History {Antonson Mohr 1979} s a good beglinning.

Good research on shipwrecks will aiso be a contribution to 2
definitive Alaska maritime history, and | hope this brief
survey of sources feor such research Is hetpful in making

that beglnning.
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“Starfleet Disaster’’: Marine safety on the
Alaska Packer’s Association “Star” Line,
1893-1929

Stephen Haycox
University of Alaska, Anchorage
Anchorage, Alaska

In the sarly development of the terrltory ot Alaska, in that
period usually characterizad as deflclent in adequate or
proper attention to development by the federal government,
one constant complaint was the inadequacy of aids to
navigation, and the subsequent danger to shlpping 1In,
around, and to and from Alaska.{1}) V¥irtually every
commentator on Alaska, its affairs and potentlal, called
attention to the danger, and decrled the government's
fallure effectively to respond to the announced threat.(2)
This need was represented as I[ncreasingly serlous as the
tourlsm trade began in the early 1880's con the southeast
Alaska Tnland passage run, and although the risk remained
significant, some |imited coast surveys were undertaken at
the inslstence of marine underwrifers, and as a consequence
of representations by Willlam Dali.(3)

The expressed anxleties ware not without foundatlon. The
steamer George $. Wright went down in 1873 on a trip south
from S1tka, with no survivors and preclous |ittle
informatfon.{4) And the government Ifself lost bhoth the

USS Suwanee and U$S Saranac, both on trips between Puget
Sound and Alaska.(%) Numerous other vessels were lost in
Alaskan waters In these early years, sven though the number
of ships travelling was falrly lImlted. Until 1884 the matll
steamar trom Portland ran only once a month to Sitka. After
+hat date the service was from Seattle, and was twlice a
month until the Kiondlke gold rush.(6) The dlscovery of
gold in the Casslar district In the mid=-1870's Increased
activity at the port of Wrangell, and the development of
placer and lode deposiis at Harrlsburg-Jduneau Increased
trafflc to Gastineau Channel after 1880. Before 1384,
howevar, large vessels travelled outside Cape Ommaney at the
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southern tip of Baranof Isliand on the trip to Sitka, and
only smaller boats used Wrangel! Narrows. In that year *he
US MNavy surveyed and buoyed the Narrows so it could be used
by larger tfraffic.{7)

There was no question that shipping to Alaska was dangerous.
The toll of Russian vessels had been severe even In the
nineteenth century, and American whalers and tradars had a
large store of horror stories about ice and hidden rocks.
And although the US Coast Survey began charting the coast in
the mld-1880's, ships continued to go down with distressing
frequency: the Los Angeles In Peri) Strait in 1881, the
Ancon off Point Gustavus In 1886, the Dispatch in Seymour
Channel off Polnt Hugh 1n 1890, the schooner Hero on Barren
Island north of DIxon Entrance in 1896, the City of Sitka
off Cape Ommaney In 1898,(8)

As with other government invo!vement in Alaska, thare was
signiflcant change In the clrcumstances as a direct result
of the Klondike gold rush, beginning in 1897, and
particularly ITn 1898. Between 60,000 and 100,000 would=be
argonauts were lured as far north as Skagway and Halnes
Mlssion. Many stayed onl!y temporarl!iy, befeore the gold
fever subsided. But the comings and goings meant a dramatlic
Increase In shipping traffic. Fforty=four different vessels
entered Skagway In February, 1898, for example.(9) During
that year the chronlcle of unfortunate vessels becomes too
numerous to detai!. The toll, with that of other years, ied
flnally to Congressional hearings, which revealed, among
other things, that the insurance rates on the
Saattle-Skagway run were greater than on the
Seattle-Llverpool passage, and that, as late as 1837, the
farthest north [ighthouse on the Pacific coast was at
Nanaimc Bay, Inside Vancouver lIsland.{1Q)

Alaska governors had, of course, called attention to the
dangers and their detrimental effects on Alaska navigation.
In 1890 Lyman Knapp had begun to include a list of
shipwrecks in his annual report, a practice resumed by John
Brady In 1897, and had pointed ocut the total absence of
Ifghthouses in Alaska, and the desperate need for them.{11}

Other officials had made the same representation., As sarly
as 1879 special treasury agent William Gouvernseur Morris had
discussed the absence of lights and adequate charts, And in
1898 the US Lighthousa Board, attached to the Department of
Commerce and Labor, had reccmmended the estaplishment of
Iights and other navigation aflds in Alaska waters.,{12) 1%
was not until 1910, hewever, that the first |lghthouse was
established, the disfrict of Ketchlkan,.(313}) As late as
1914, following the losses of the Lighthouse Board's own
Amaria and the Revenue Cutter Service's Tahoma, both on
uncharted rocks, Representative Willlam E. Humphrey of
Seattle, In a2 plea for surveys and navigation aids, read
into the Congressicnal Record a list of 260 wracks in
Alaskan waters, wlith a loss of 449 lives.(14}
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This lack of navigation aids, and fthe consequent dangers of
operation in Alaskan waters, was a matter of concern to all
Alaskan shippers; it was a matter of particular and grave
importance to volume shippers, those who did a significant
and permanent trade in, to, and from Alaska. At the turn of
the century, the largest volume shippers were not, as might
be suspected, the gold producers, but Instead, the salmon
packers. The turn of the century, the very time when geold
production was beginning to Increase significantly, was also
the beginning of the hay-day of the canned salmon industry
in Alaska. (15}

The canned salmon industry in Alaska dld not begin until the
late 1870's. The potantial of salmon as s commercial
venture was notT realized unti| that time, and salmon did not
figure in discussions regarding the purchase of Alaska In
the 1860's. When Willlam Healy Dali discussed fisherles as
an Alaskan resource in his 1870 book Alaska and Its
Resources, he salid the most impertant commerclal fish was
cod. (16}

In 1883 the total Alaska production of canned salmon was
barely 100,000 cases; by 1887 this had doubl'ed and by 1891
had scared to 800,000 cases, a figure destined to attract
largs scale investors and capital development. By 1899 the
pack was up to 1,1 million cases; three years later, in
1902, that figure had more than doubled, exceedlng 2.5
millfon cases. |t stayed at that level, until 1911, when it
took off again, reaching the extraordinary figure of 4
million cases in 1918, from which height it would plummet to
2.5 millicn cases in 1921, only to scar again to 6.3 million
cases in 1926, and with the exception of 1927 when the pack
was 3.5 mililon, would exceed 5 million cases every year
thereafter untll Wor!d Wer |Il, reaching 8,5 million cases in
1936.017)

Obviously, the fleet of ships required toc move those amounts
of salmon out of Alaska was substantial. In 1904, & year
when John Brady complained of the absence of lighthouses In
Alaska, about 40 major vessels moved the cannery force and
their equlpment to Alaska in the spring, and transported a
pack of 2.5 miltlon cases of saimon to San Franclisco and
Puget Sound In the fall, an average of 62,000 cases per
vessel, a case being forty-elght one pound {net} cans of
salmon.{18)

In the early days of the salmon indus¥ry 1n Alaska, the most
impertant operator was the Alaska Packer's Association, a
combine of most of the canneries In the industry.
Consolidation was a natural development in the Alaska salmon
industry where heavy capital investment was requlred to
begin the enterprize, and competition made probtematlical the
success of small ventures, which were nonetheless attracted
becausa of the abundance of the resorce.{19) The Alaska
Packer's Association, whose domination In the industry was
nearly complete over its flrst decade of organization, was
flrst formad In 1B92 as the Alaska Packing Association. The
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country was In recession, and APA galned control of 3
canneries, concentrating operations by closing all hut nine.
Cnly slIx other cannerles cperated in Alaska that year.(20}
Thirty-seven had operated the prevlous year.

APA organizers were not new to Alaska., Quite the contrary.
To some extent APA was an cutgrowth of the Alaska Commerlcal
Company (ACC) whic¢ch had held the controversial fur seal
monopoly on the Pribilaef Islands from 1870 to 1890. Some
mambers of ACC were among the organlzers and prilnclpal
shareholders of APA. In 1893 APA incorporated as the Alaska
Packer's Assoclatlen.(2%) The cannerles of the constituent
members, valued at 31,033,850, were exchanged In return for
capltal stock. |In its flrst year of incorperated activity,
APA packed 72% of all salmon put up, or 470,630 of 650,650
cases.{22) UslIng the compilation of Gilbert and Barnes,
drawn from Cobb's Pacific Salmon Fisherles and from the
Paclfli¢c Flsherman yearbocks, averaging at about ten year
Intervals, APA controlled 80% of the Alaska pack tThrough
1899, 54% in the next decade, 25% between !910 and 1919, In
which |atter year the tota! pack was about 4.5 million
cases. Between 1920 and 192% APA's share of the pack fell
to about 14%, the reasons for which we shal!l return to
fater.{(23) |t Is ncteworthy that while other combinations
rose to challenge APA's dominatlion of the Industry after
1900, most strongly Libby-McNeil-Libby, Paciflc Amarican
Fisheries, and Alaska Paclfic Salmon Company, APA remained a
major force, usually packling a larger percentage of the
annual total than any other cperator.

From [+s very first years the Alaska Packer's Assoclation
operated a large fieet of vessels between San Francisco and
[ts canneries In Alaska., San Francisco was the tocatlion of
the corporate headquarters, and, in the early years, the
point from which APA marketed most of its share of the pack.
During the winter vessals were laid up in Oakland Creek and
at the corporation's Qakland docks, for storage, repairs,
and refitting, as requlired. in the spring the vessels were
loaded with the tIin-plate, cannery equipment and fishing
materlals needed for the season's work., The ships also toock
on board the Chinese, Mexican, Filipine and other crews who
would work in the cannerles. The contracts vtliilzed by APA
were highly expleitive, and subject to severe criticism,
both by labor organizers and others after the First World
War, and by scholars and analysts since then,(24) In this
regard, APA would seem to have been no better, nor worse,
than other coperators,

APA shlps normally made just one round trilp annually to the
Alaska canneries. Most of the vessels went to a single
cannery, and stayed there untll loaded with the finished
cases, usually anytime from late July to late September, and
returned south fully laden, Including the crew and equlipment
they had transported north. Some might return south after
the spring voyage up, however, and return again to pick up
the finished pack and retrieve the crew in the fall.
Occasionally, of course, there would be additional stops at
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other canneries for crew or fish. As a rule, however, the
ships stayed at their assligned cannery, playing an Integral
rote in the cannery operation. The cannerles were on the
shorel Ine, and closed more than ha!f the year. They had
iimited power plants, and normally no communications. The
ships had steam equipment, refrigeration plants, wireless
equipment, and other amenitlies and necessities. The ships
would thus stay on station through the entire run of the
operation, from the debarking of the work crews to the final
loading of the cased salmon., This might be anywhere from
two to flve months,{25} It is noteworthy that APA
operations did not rely upon independent fishermen.
Instead, fishermen and other laborers were employed in San
Franclsco by the corporation, or its constituent canneries,
and transported north on APA ships. Flshing was dong with
glll nets - both drifting and set -~ and with selnes, which
were set by small launches, and tendad by the white {abor
force. Traps ware used also, especially after the turn ot
the century. Both the white fishing force amd the Oriental
and Mexican workers came north together, a typical crew
consisting of 1530 Oriental and Mexican men as canneary
workers and laborers and 150 white men running the launches,
supervising the ftraps and managing the cannery operation.

APA preferred to own all the vessels it operated, and at the
height of its operations in Alaska, it maintalned a fleet of
14 major snhips, and leased several more. With these, and
smaller vessels, the Association serviced 20 cannerles In
southeast and western Alaska,(27) APA's vesselis fell| into
three classes. The major ships were usually between 1200
and 1800 gross tonnage, though in later years some wereg
bigger than this. It would be normal for such a ship tc
carry between 50,000 and 70,000 cases of canned salmon, In
the early years the corporation maintained as well six to
oight vessels of between 500 and 800 gross tonnage. These
were usually steam powersd, and were used for iate season
clean-up as wel! as short trips between canneries durlng the
operating season, for routine business. Ffipally, the
corporation owned a large number of steam and gas launches,
from two to six of which were assigned annually to the
several cannerijes. AY cne pericd the number of launches
exceeded 60. The taunches alther stayed at the canneries,
laid up for the winter, or, more often, were transported to
and from the grounds on the larger vessels.(2B)

What 1s perhaps most remarkable about the Alaska Packer's
Assoclaticn Invalvement with Alaskan waters, however, is
that it represents the last hurrah of square=-rigged sai
anywhere con the seven seas., At the and of the nineteenth
century, at a time when the world's shippers were rapidly
converting to steam and iron, the Alaska Packer's
Associatlon carrled on their operation by buying and
chartering cld wooden sailing ships - most of them
three-masted barks - and used them to service one of the
moast flnanelally sucecessful ncaante trades anywhera.
!ndeed, it was a trade unlike any other, and particularly in
Its own time. The mass movement of the canned salmon pack
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from Alaska |s one of the major movements of canned goods
anywhere, even today. Within several week's time, in the
1920ts and 1930's, between 6.5, and 8.5 million cagses were
movaed from central and scutheast Alaska canneries to
warshouses In San Francisco and on Puget Sound in lots of
50,000 to 70,000 cases sach, in a fiurry of activity and
tight ¢rganization. It is a matter of some conslderable
interest that the largest shippers during that time shipped
nearly all its share of the pack In sailing vessels, which
i+ continuad to use until 1929,

Beginning in 1893 APA began tfo acguire older wooden
"Down-easters." The associatlion bullt no new ships = ever.
Instead, they ware content to buy old ships at relatively
modest prices, preferring, as one annual repcrt said it,
"cheap, commodicus tonnage."(29) The ploneer shlp of the
APA fieet was the George Skolfleld, of 1276 gross tons,
acquired in 1893, and operated for seven years. Other
"Down=easters®™ included the Centennial, 1286 tons, bought In
1896 and not sold until 1927; the Llewellyn J. Morse, 1393
tons, acguired in 1898, retired in 1922, and sold Yo a fllm
company in 1925, who used her to represent the

USS Constitution in the movie "0Id Ironsides;" the Bohemla,
1663 tons, acquired In 1897, the Santa Clara, 1535 tons,
acquired In 1896, and *the Indiana, 1488 tons, acqulred in
1898, these latter three also soid to film interasts in
1926, There were two addlitional "Down-easters," which had
less glamorous endings. The Sterling, 1732 tons, was
acqulired in 1896, and the Tacoma in 1898. We shall learn of
their fate momentarify. (30}

In additlon to vessels It owned outright, the corporatlion
also chartered numerous saliing barks for its Alaska run as
+he neads of the seascn requlred, These included the
following ships whlch were regulars on the Association's
annual roster between 1893 and 1920: Occidental, 1469 tons;
Prussla, 1172 tons; Gatherer, 1375 tons; Loulslana, 1364
fons; Merom, 1158 tons; Charles B, Kenney, 1072 tons;

Harry Morse, 1280 tons; Lev] Burgess, 1536 tfons;

Two Brothers, 1236 tons; Kate Davenport, 1194 tons; Eclipse,
15%6 tons; Invincible, 1394 tons; S+, Nicholas, 1723 fons;
Hecla, 1435 tons; W.H. Macy, 2092 tons; Sintram, 1530 tons;
Servia, 1866 tons; Columbia, 1327 tons; John Curriar, 1847
tons; Wlllscott, $856 tons; Undaunted, 1647 tons; Fresnc,
1149 tons; Carondelet, 1292 fons; Reaper, 1358 tons;
Wl)liam Macy, 2038 tons; Alex Gibson, 7043 tons; Balclutha,
1554 tons: l|saac Reid, 1488 tons; Palmyra, 1223 tons;

M.D. Grace, 1810 tons; Charles Moody, 1915 tons;

James Nesmith, 1633 tons; and the Luclille, 1532 tons, or a
fotal of 34 vessels chartered from time to time, many of
them numercus times.(3!) There was yet another group of
large vessels used by the corporation atter 1907, but more
of this group later.

Alaska Packer's Asscciation had a great stake, then, in the
safety of navigation In Alaskan waters. HNo% only did the
corporation operate annually elght of Its own barks and a
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host of smaller vessels In those waters, but it also
cperated 34 chartered vessels of over 1,000 gross tons at
varlous times as well. And it operated them in all parts of
Alaska - to Loring, Wrangel!| and Pyramid Harbor in
southeast, to the Copper River, to Cook Inlet, to Karluk and
Alitak on Kodlak [sland, and to Egegik, Naknek, Kogglung,
Kvichak, Nushagak and Togiak in Bristol Bay, that is, to a
good many of the places people went in Alaska In those days
to fish for salmon. (32}

How did they do, these old sailing barks? How did the old
"Down-easters" fare when pitted against more coast line than
in the rast of the United S5tates combined, and one of the
least forgiving gults in the northern hemisphere? What was
the safety record? How many did they lose? They did pretty
wall, would seem to be the answer. Of tThe eight wooden
barks APA owned outrlght, they lost two. The 1732 ton
Ster)ing went down on her third trip to Alaska in 1898, on
May 20, after striking an uncharted rock off the entrance to
Nushagak Bay. All hands managed to get off before she sank.
Cn her way up at the beglnning of the season, of course, she
carried no salmon.(33) The Tacoma was acquired in 1898, but
before the corporaticon could get her into service, she was
chartered by the government and used for ferrying horses to
the Phitippine Islands during the Spanish-American War. She
began her company service (n 1900, and made 18 successful
58a50N5. In 1918, on May 19, however, whileg making for
Kvichak Bay, she was caughY in moving ice at lat, 57
degrees-53'N., long. 158 degrees-04'W., southwest of Egegik.
She was c¢rushed, and sank. All the crew and |abor got off.
The company valued her at $25,000, not a2 high figure.(34)

O0f the 34 chartered vesselis, a surprisingly small number
ware 1o0st while operating for APA; just four. On September
1¢}, 1896, the James A, Borland was blown anto Tugidak
Island, in the Trinity group, just off the southwest end of
Kedlak Island. She carriad 27,333 cases of saimon, all
lest, though the crew got off. On QOctober 6, 1900, the bark
Merom was lost along the north shore of Kodlak Island. One
sailor drcowned, and 12,572 cases of salmon were lost. On
November 6, 1907, the Sgrvia was wrecked at Ju!ia Foard
Point on Kodiak island, her cables having parted during a
storm. She was unloaded at the Time. Finally, the Lucilis
was lost at the mouth of the Ugashik River on the north
coast of the Alaska Peninsula on August 20, 1908, wlth 4884
cases and 300 barrels of salmon aboard. Altcgether, the
loss of enly these four major vessels chartered, and the two
owned outright in nearly four decades of shlipping in and out
of Alaska seems a remarkable achlevement.{35) Before a
final assessment, however, there is one last chapter of the
APA shipping story - the famous "Star" |lne,

As wooden salling barks became increasingly rare, the
corporation, after the turn of the century, began to
purchase some iron salllng ships, square-rlgged vessels wlth
iron hulls. The flrst of these was the Himaiaya, of 1067
tons, acquired in 1901, She was followed quickly In 1902 by
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the 1001 La Escocesa, and also In 1902, the Euterpe, 1197
tons. All these were small but substantial vessels, and
would stay In the trade for some time. In 1907 the
corporation purchased the sizable iren-huller Star of
Russia, 1892 tons. She was a sleek, maneuverable ship, and
larger and newer than other company ships. GShe became the
pride of the fleet, and the company owners decided to
acquire more square~-rigged lron-hullers, and to name tThem
all "Stars,™ This was the beginning of the "Star" line, and
the Star of Russia became the name ship for the whole fleet
of iron and steel full=rlgged vessels owned by the packers,
which would eventualily number 18, In 1907 the Himalaya was
re-named Star of Peru, La Escocesa became Star of Chile,
end Euterpe was christened 5tar of India. Soon, Tn 1907 and
1908, were added 1797 ton Star of Bengal, 1571 ton Star of
Italy, and 1569 ton Star of France. None of the wooden
"own-easters™ had their names changed. But all iron or
steel huiled vessels became "Stars.™ The 1614 ton British
Balclutha became S5tar of Alaska, and the Blairmore, 1943
Yons, became Star of England. Additional ships were the
1570 +on Star of Finland, 2293 ton Star of Scotland, added
in 1908, Yhe 2097 fon Star of Greentand, the 2053 fon

Star of Holland and +he 1981 ton S5tar of |celand in 1909,
and the 2121 Star of Falkland, acqulred 1n 1918.(36) -

None of these vessais were new; all of them had been buflt
in Britain between 1863 and 1896. All had seen contlnuous
service in various oceanic trades before belng driven from
their roufes by The introduction of faster, more rellable
steam vessels. All would contlinue in service to the
corporation for long years, and some would be scld In*o
further, though limited, service. Most would be retired,
either to be sent to shipbreakers, or in more than one case,
to become museums.(37)

The final flve "Stars" were U.S, built, four In Malne, and
ena In Boston, and were acqulred between 1909 and 1912,
These included four four-masted shipentines: +the 3026 ton
Star of Shetland, the 3262 ton Star of Zealand, the 3288 ton
Star of Poland, and the 3381 ton Star of Lapland. These
were considerably larger vessels than the corporation had
owned up to that tlime, and they became the major workhorses
of the fleet. Finally, the bark 3tar of Finland, 1571 tons,
was purchased, and, as we shall see, earned a special place
In APA hlstory.(38)

In additlon to the "Star"™ fleet of iron and steel hulled
vesseis, the Ataska Packer's Association continued to
acqulre some old wooden salting shlps, usuvally vessels they
had customarily chartered on an annual basis. By 1925 the
corporation owned 32 square riggers, the largest number of
ships It ever owned at cone time, though they were not afll in
sarvice:r 17 "Stars," and 15 wooden barks and ships. A
brief took at the dlispersel of the fleet for that year, even
+hough in the periocd of decline of APA's domlinatlon of the
industry, will help convey the nature and extent of the
corporatlion's involvement In Alaskan waters, In 1925 APA
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packed half a mllllon cases of salmon {510, 404), ten
parcent of the +otal pack for that year, far off the maximum
APA pack ever, 1.5 million cases In 1915, In 1925 al!l the
APA pack was carried in 1ts own vessels, none In chartered
vessels. |n that year the Star of Falk!and and the

Star of lceland went to MNushagak with two schooners, slx
launches, and three 336 white men and 287 "Orientals;" the
Star of Engiand, the Star of Peru and the Star of Scotland
went to Kvichak at the head of Bristol Bay with one steamer
and six launches, and with 381 white men angd 287
"Orlentals;™ the bark Centennjal went to Alitak on Kodiak
Island with one small steamer and three launches, and 50
white men and 112 "Orientals;" the Stars I[taly, Holland,
Lapland and Zealand went fto several canneries at Naknek,
clearly the largest operation, with three small steamers and
six launches, and with 608 whites and 606 "Orientals;" the
Star of France went to Egeglk with one steamer and one 127
whites and 102 "Orientals;™ the Star of Finland went to
Ugashik with two launches, and 104 whites and 70
"Orlentals;™ the Star of Shetland went to Karluk with one
steamer and six launches, and 125 whites and 132
"Orlentals;™ the Star of Alaska went to Chignik with one
motor=ship and four launches, and 57 whites and 67
"Orlentals;" the Star of Russia went to Fort Wrangell with
four lawnches, 48 whltes and 86 "Orientals;" and the

Star of Greenland went to Loring wlIth four launches, and 38
whites and 77 "Orientals."{39) The Bohemia, |Indlana, and
L.J. Morse were held at the shipyard in San Franclsco, to be
put up for sale, and the Santa Clara, Star of Chile and
Star of India did not operate.

With this leve! of annual activity, then, what klind of
safety record did the iron hulls have, especially when
compared with the record of the wooden barks? Only two Iron
hul!s were lost by APA 1n Alaska. On September 20, 1908,
APA suffered [+s worst marine disaster, one whlch would
enter the annals of Alaska shlp disasters along side the
George 5. Wright and the Princess Sophia. The Star of
Bongal wes homebound out through Sumner Strait with the
season pack from the Fort Wrangell cannery, 52,062 cases,
and one 142 on board, including 110 Chinese cannery workers,
She was belng towed through fog and a half-gale by two
tug-)launches, the Hattle Gage and the Kayak. The Bengai,
remember, was 1877 tons; she was 262 feet long. After
midnight, fighting wind 2nd storm, the burden became too
much for the little steamers, and they cut the Iron bark
locse. The Bengal was not far enough clear of the strait to
get wind, except in her face, and she was driven slowly
backward until she ran aground on the south shore of
Coronation Island, at the outer entrance to Sumner 5trait,
She was broken in half on the rocks. She had got a (ine
ashore, but most of +he men aboard were crushed by cases of
salmon and empty fuel barrels which swept with them, and
over +hem, as the ship went down and her holds emptied. Two
Chinese, seven Japanese and three Flliplnoe survived, and 21
white men with them. (40}
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The Star of Falkland, of 2121 gross tonnage, was blown on
Akun Hesad on the outer slde of Unimak Pass In the Aleutian
Islands in a gale on May 22, 1928 while *trying to get
through fo Bristol Bay for the start of the season. All
hands were saved, but the ship wes destroyed. Additionally,
the corporation purchased the Star of Poland (former U.S.
built Acme} in 1912, She was chartered by the government
for use during World War |, and was lost in fthe China Sea in
1918.041)

Reliance upon sail could only tast so long. APA had aiways
hired only experienced sail captains to pilet the barks,
most of them Swedes and Norwegians, and had paid them well,
But by the 1920's good captalns were in Iincreasingly short
supply, and expertenced hands familiar with sail were even
harder to fing. And In 3 time of prosperity, shorter tours
on steamers were far preferable from the seaman's point of
view. Gradually it became clear 1o corporate executives
that the lnevltable coutd not be put off, and in *the late
1920%'s, +he decislion was made to convert to steam, a
decislon signalled by the selling of the L.J. Morse ftc a
film company in 1925, When the Falkland was destroyed at
Akun Head in 1928, the company declded that was the last
year for sall, and they converted everythling to steam for
+he next season. The remaining barks were laid up and
eventuvally scld. The U.5. bull* shipentines - Lapland,
Zealand and Shetland = were sold to the Japanese, and the
little bark Finland, always a favorite, was kept by the
corporation and established in San Francisco as the APA
Museum. The Greenland became a training vessel for Swedish
merchant cadets, and the Star of Alaska became a "Sea-scout"
vessel In southern California.(42)

With the disbanding of the APA "Star™ JIne fleet in 1929,
the era of marltime sail as a profitable, relied upon form
of commercial transport came to an end. Some commerclal
sail would be used intermittently into the 1930%'s - there
was a sporadic Australian grain trade, for example, capped
off In 1939 with a race of 13 windjammers moving 50,000 tons
of wheat from Scuth Australls to Europe. But for all
practical purposaes, the era ot sall was over. APA relled
excluslvely on sail as the foundatlon ot its Alaska trade up
+o the time of its conversion to steam, and always
controiled more of that trade than any other single
operator. The low expense of operating sall on the Alaska
route probably contributed materially to the financial
success of the enterprise.{43)

Whatever the explanation = whether because they made only
cne round trip a year, or because they utilized only

exper lenced skippers, or because they had very good iuck =
APA vessals operated for nearly four decades in waters
acknow!edged by virtually all observers to be among the most
dangerous anywhere, with a remarkable record tor safety, and
with minlmum ioss of |Ives and property. Of the wooden
"Down-easters™ owned by tha corporattion, they lost two of
elght; of wooden saliing ships they chartered, they lost
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four; of the 19 iron-hulled satiing barks they owned after
1907, they lost two in Alaskan waters. However else the
history of the Alaska Packer's Assoclation may be
interpreted, their use of salil In the Alaska trade and the
record they compliled for safe transport in dangerous climes

Is at feast a unique and interesting chapter In the APA
story.
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Defined professional criteria for
underwater archaeology

Calvin R. Cummings
National Park Service
Golden, Colorado

Introductlen

The t1tle for this presentation was chosen with malice of
forethought. It would seem that today there are as many
misuses of the term "Underwater Archaecloglist"™ as there are
proper uses. The term certainly does conjJure up vislons of
adventure and mystery for the uninitlated, far too often
stimulated by the misuses. Individuals without a day's
formal academlc training in archasology are adopting the
titla, Treasure hunters call themselves by the fterm or hire
someone who cialms such a title. Even writers and
adventurers borrow the term to grab reader attenticon and
increase book sales. After all, when compared against
glamor and gold, what is educatlon and sclence? Therefore,
to make pertfectly clear whers we tit 1n the scheme of
things, 1et us only dlscuss "doing archasclogy underwater."

Many others have already made this case. George Bass
(1966:13}) stated that:

Archasology underwater, of course, should be
called simpty archaeology. We do not speak of
those worklng on the top of Nimrud Dagh In Turkey
as mountain archasologlsts. They are all pecople
who are trying to answer questlons regarding man's
past, and they are adaptable In elng able to
excavate and interpret ancient bulldings, tombs,
and aven entire cities with the artifacts which
they contaln, |s the study of an ancient ship and
its carge or the survey of toppled harbour walls
somehow different? That such remalns may lie
underwater entails the use of differenty tools and
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technliques in their study, just as the survey of a
large area of land, using aerial photographs,
metal detectors, and drillls, requires a procedure
cther than excavating the stone artifacts and
bones in a Palasollthic cave. The basic aim in
al} ot these cases 15 the same. it is all
archaeology.

The same principal was restated from another perspective by
Danle) Lenihan (1975:1) when he wrote:

An archeological or historicai slte can occcur
anywhere on the face of the earth-=-on a mountaln,
in a desert, in a jungle, or underwater. The fact
that a given site exlists In some speclfic
environment does not detract from the cultural
significance of the material contalned fthereln.
All ot the legal mandates pertaining to hlstorlc
presarvation (including archeologlcal resources?}
epply to any given site, without regard +o Its
location. Archeologlcal theory and phllosophy
encompass all cultural remalns wherever they may
be found, Includling materlal now covered by water.
The only difference betwsen an underwatser site and
a site iIn any other environment is the techniques
and methods required to investigate that site.

It should be emphasized from the beginning,
therefore, that underwater archeology for our
purpese Is simply archeology done underwater and
shoutd not be confused with the freasure hunting
and marline salvage enterprises which often
erroneously adopt that title.

In discussing dolng archasclogy underwater, all of the
appropriate criteria al'ready defined for archaeclogy In
general must flirst be applled. Only then can you begin
talking about those addlitlonal requirements for working in a
water environment.

The Greater Settling

Until the late 1960's and early 1970's, the dlscipline of
archaeoclogy had no driving need to define a standard
criterTa as to what constituted a "professional
archaseologist." Through the 1960's, employment in
archaeology In the Unlted States had been almost exclusively
by and through unlversltles and assoclated Institutions.
Thus, the varlous academlc criterla malntained In the
granting of advanced degrees by unlversitles was sufficlent.
Individuals were hlired for posltlens In archaecology (based
upon a combinatlon of experlence, academlc attalnment and
reputation) within a closed system. WIlth the advent and
explosive growth of publlic archaeology In the late 1960's,
pushed by the passage of numerous state and Federal
preservation laws, two new areas of employment opened to
archaesologlsts. The private contracting flrms and varlous
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tocal, state and Federal agencles began hlring
archaecloglsts in tremendous numbers. The controls exerted
by the Interactive academlc system did not apply In these
two new emp!oymenT areas, and a number of problems were
percelved, both real and Imagined, about the quallty and
ethics of those dolng archaeological work (Cummlings 1975).
One of the proposed solutions undertaken by the disclpline
was the formation of the Soclety of Professional
Archaeoicglsts (S0PA) and the definition of professlional
standards, codes, ethics, and criteria. Speclallzation In
underwater work was one of those areas so deflned.

While archaeoclogy in general was beling pressured o
establlsh professlonal crlteria, the need for deflned
crlteria to do archasoclogy underwater were also developing.

The flrst push came with the federal government requlring
Cultural! Resource Surveys on the Outar Contlnental Shelf in
conjunction with oll and gas exploration and development.

By 1974, sufficlent survey work had been accomplished con the
0CS to generate two concerns--the quality of the reports and
the quatiflcations of the persons doing the work {Ruppe!

198013, It was reasoned that |f defined criterla for marline
archaenliog'ists were established and adhered to, the quall+ty
of t+he reports would Improve. In July 1974, the Natlonal

Park Service Issued the "Standards for Marine Archeologlst
and MarIne Archecloglcal Survey Techniclan™ (Mortensen
1974a).

In Dacember 1974, the National Fark Service 'ssued a new
standard for "Marine Archeologlical Surveyor™ {Mortensen
1974b) whlch assumed that those Individuals deing the remote
sensing surveys on the 0CS d!d not need to be fully

qual [fled to actually accompl lsh archaeciogfcal work
underwater (Cummings 1975).

Shor+ly after the formation of the Society of Professlonal
Archaeologlists In 1976, SOPA picked up the certlifylng of
Mar Ine Archasclogtcal Surveyors from the Federal government
and contlnue *hls certification to date (Ruppe' 1980).
Coples of both 1974 standards are contalned In their
entirety, In Appendix I,

The Current Natlonal $tandard

At thlg moment there !s only one set of criterla appl!licable
nationwide, those established by the Soclety of Professlonal
Archaeologlsts. At the Januvary 1983 Conference on
Underwater Archaeoiogy, representatives of the Society of
Professlonal Archaeoiogists met with the Advisory Councll on
Underwater Archasology and agreed to the followlng
requirements, which are fn addition *to the general
requlrements for all archaeclogists.
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SOPA Requlrements for Certlfication In Underwater
Archaeoclogy January 1983

Attachment for Underwater Archaeclogy (Section
LD

Underwataer archasclogy can generally be divided
into prehistoric or historlic sites and nautical
sites (ships and their related harbor structures}.
Underwater archaeclogy is not a separate kind of
archasclogy but is archasology in a different
environment. Flield techniques and artifact
preservation dlffer from terrestrial sites thus
emphasls Is placed on qualitative date retrieval
and on preservation methods. For applicants
speclalizing in prehlistoric and hlstorlc
underwater sites, experience and training similar
*o that speclified in Sections 3.1 (Archaeologlcal
Fleld Research) or 3.9 {Hlstoric Archaeclogy) are
expected with emphasis upon underwater sites,
water-saturated artifacts, and preservation
methods. Applicants speclaflzling In nautical
archaeclogy should be knowledgeable of both
archaeological and archival data pertaining to
shlps.

Tralnlng

A. Survey: An Underwater Archasologlst Is
axpacted to demonstrate a minimum of two weeks
fiald experlence and training in underwater
survay technlgue. Whlle strictiy marine
survaeay work Is covered 1n Sectlon 3.8, the
appl lcant must be familiar with the general
theory and appllication of varled remote
sensing technology.

Dates* Duration {(In weeks)¥** Supervlisor
Experiencs

Sum from supplementary sheets, if
any

_ Total (must sum to two weeks)

B. Excavation: The appllicant must provide
documentation of 24 wseks of supervised
underwater fisld work and Z0 weeks of
supgarvisory underwater s&rchasoleoglcal fleld
work.
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Dates* Duratlon (in weeks)**®* Superv!ised
Experience

Sum from supplementary sheets, it

any

_ o __Total (must sum to 24 weeks)
Dates* Duration (in weeks)*%* Experienced as
Supervisor

Sum from supplementary sheets, If

any

_ ____Total {(must sum to 20 weeks)

C. Preservation/Conservation: Materials will be
preserved at underwater sites that are seldom
preserved at terrestrlal slites, or the
requirements for preservation of materlal from
marine or freshwater sites wlll be different
than the same materials from fand sites. An
individual seeking SOPA certification in
underwater archaeclogy shouid demonstrate an
awareness of conservation and preservation
methods of all materials that might be
ancountered at underwater sites and know what
the short and long term requirements are for
each material depending upon composition,
burial condlticns, and length of t1me that has
elapsed. The appllicant must provide
documentation of at least 8 weeks of
supervised tralning In the general theory and
appl ication of stabllizatlon and conservation
methods as they pertain to waterlogged
materials, both fresh and salt.

Dates* Duratlon (in wesks)** Suparvisor
Experience

Sum from supplementary sheet, 1f
any

Total (must sum to at least B
weeks)

D. Data Recovery: The applicant must show
experience or training in the recocvery and
interpretation of both archaeological and
archlval data and, for nautical archaeology,
famillarity with the history and technology of
navigation and ship building. The app!icant
must document the design and executlon of an
underwater archaeological study as evidence by
an M.A. thesis or a publlished report
equivalent In scope and quality. Report
clitatlon;:
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E. Diving Experience: A competent underwater
archaeologist must be a competent diver and
should provide evidence of formal dive
tralnlng {(a school, military, etc.); In
absence, provide documentatlion sufticient to
demonstrate diving competency.

Dates* Duration (in weeks)**® Type of Training

¥ |n cases where exact dates are not known, an
estimate will suffice.

#¥¥As g rule, experlience must be acquired In blocks
of time of at least 4 weeks'! duration. We
recognize that this is not always applicable In
underwater archaeclogy. Please explain the
reasons or special circumstances for fraining
acquired In blocks of less than 4 weeks time.

There have been two other efforts of natlonal scope in the
past year that wou!d further define the criteria for doing
archaeclogy underwater. These are "The Secretary of the
Interfor's Archaeclogy Standards™ and the Gffice of
Personnal Management's "Archaeologists Qualiflcation
Standards.” Written Into early draft verslons of each was
the concept that underwater archasclogy is sfimply doling
archaeclogy in an underwater environment. Unfortunately,
finat versions are not yet avallable for elther, and it is
urknown how they will read when issued.

Equally Important

I+ would be grossiy unfair, and untrue, to even suggest that
all of the affort to define professioral crilteria for doing
archaeology underwater was at the national level. Equally
Important has peen the dafinitlions and requirements
developed at state and local leveis. In fact, many of these
efforts preceeded and were instrumental In shaplng those of
nationwlde scope.

One such pioneer 1s the State of Texas. After a single
unfortunate experience with a treasure hunting endeavor,
Texas passed a strong antiqulties law in 1969. Rules and
regulations applicable to the Antiquitles Code of Texas
(Title 9, Chapter 191), as issued by the State Archaecloglst
caontain the following definitions:

Professional personnel = Appropriately trained
specialists required to perform an adequate
archeologlcal Investigatien. These personnel
include the following:

{AY Princlpal investigator. A professional
archeologist or underwater archeologist wlth
demonstrated competence in field archeology and
laboratory analysis, as well as experlence In
administration, logistics, personnel depioyment,
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report publicatlon, and fiscal management. The

principa! investigator must have at least three
months' full~time experience in a supervisory role
ITnavolving complete responsiblitty for a major

portion of a project of comparable complexity to
that which is to be undertaken undar permit. The
principal investigator must have demonstrated the
ability to dlsseminate the results of
archeclogical investigation in published farm
conforming to current professfonal standards. The
princlipal investigator must remain on-site a
minimum of 5% of the time required for fthe field
Investigation and must be a coauthar of the
project report. When not on on-site, the
princlpal investigator must provide a field
archeologist tc supervise the fleld investigation,
In the event of controversy or court challenge,
the principal Investigator shall testify
concerning report findings.

{B) Professional archeclogist. One who has a
graduate degree In archeclogy or anthropology from
an accredited Institution of higher education, or
the equivalent as approved by the Antiquities
Committee, with a minimum of two archecloglcal
field seasons under compatant supervision and who
has publlshed results of archeological
investigations in scheolarly journals.

{C) Underwater archeolegist. One who is a
professional archeologist and, in addition, is a
competent diver with 3 minimum of two full seasons
in underwater archeological testing or excavation
projects. Training and experience sufficient for
safe and proficlient use of the specialized
underwater remcte sensing survey, excavation and
mapping technigues, and equipment ars required.

(D) Underwater archeclogical surveyor, One who
has training and experience sufficient for the
safe and preficlent supervision of appropriate
remote senslng survey equipment cperation, as well
as for Interpretatlon of survey data for anomal les
and geomorphic teatures that may have some
probability of assocliation with submerged
aberlginal sites and sunken vessels. This
individual may represent the archeological
interests on board the survey vessel in The
absence of an underwater archeologlist, as defined
in subparagraph (C) of this definition,

For an example of how Texas implements these definitions see

Appendix Il - a posltion description for underwater
archaeologist Issued by the State of Texas, September 1,
1873. Many other states have simliliar deflnitions in their
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Antiquities Acts, and have described specliflec criteria for
doing archagoiogy In their state.

Availlabillty of Training

in spite of the technologlcal advances, the increases in
employment oppertunity, and the acceptance as a speclalty,
thers are few universlities offering speclific frainling and

experience in doing archaeclogy underwater. In the Unlted
States only Texas AAM University offers a full academlc
program. Of all col!leges and universlities offering advanced

degrees in anthropology and specializling in archaeology, a
disproportionate few glve one or two classes in some aspect
of doing archasology underwater. Examples include: Florida
State University, Arlzona State University, Universlty of
South Carol na, East Carclina University, and the University
of Northern Arizona.

As in the past, most archaecloglsts seeking tc speciallze in
underwater work must obtaln that knowledge on-the-job., That
leaves the big question of how to gain employment without
speciflc expsrience,

Conclusion

Doing archaeclogy underwater Is in I%ts infancy in
retationship to doing archaeology Iin other environments, and
+he technology and methodology Is stili rapidly evolving.
While others have adequately described the history and
development of this specialty {Bass 1966313}, several points
about that developmant of rejavance to this discussion of
professional criteria should be made in clesing.

FIrst, whiie many of the individuals that pioneeraed work In
+he underwater environment were not archasologists, their
efforts are the foundation for the evolution from
Padventurae® to Mscience™ which has taken place in the past
two decades. We are now at a point where archasology
underwater can and should be treated Just as archaeology in
any other envircnment.

Second, by coping with real world problems, the specialty of
doing archaeology underwater is better defined and is ready
to proceed Into the future.

Third and finally, we are dealing with a fragile and rapldly
diminishing resource in all submerged sltes, historic and
prehistoric. Let us give them the best professional
attention possible.
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APPENDIX |

PROFESSIONAL CRITERIA FOR DOING ARCHAEOLOGICAL WORK
UNDERWATER ISSUED BY THE NATIONAL PARK SERVICE IN 1974

Cffice of Archeology and Historic Preservation
National Park Service
Washington, D.C.

STANDARDS FOR MARINE ARCHEOLOGIST AND MARINE ARCHEQLOGICAL
SURVEY TECHNICIAN

These standards have been prepared by the National Park
Service to Identlfy archeologists qualified to perform
underwater archeologlical reconnaissance surveys and
investigations shou!d such services be required. They may
be modified, In any particular case, to apply onty to
historic sites, to prehistoric sltes or To both depending
upon the qualifications belng reviewed. These standards
will be reviewed periodicaltly and revised, if necessary, by
a commlttee appointed by the Assoclate Director,
Professional Services.

Marine Archeclogist (for historic or prehistoric sites or
bothl.

1.) Az set by the Committeea on Ethlcs and Standards of the
Society for American Archeclogy, the recommended minimum
tormal qualifications for individuals practicing archeclogy
as a profession are 2 B.A. or B.Sc, degree from an
accredited college or university, followed by two years of
graduate study with concentration In anthropology and
specialization In archeology during one of These programs,
and at least two summer field schools cor tTheir equlivalent
undar the supervision of archeclogists of recognlzed
competence; a Master's thesis or ecguivalent in published
reports is highly recommended as Is the Ph.D. degree (see
American Antiquity, volume 27, pages 137-138, October
19611,

2.) Two field sessions of training and/or experience In
submerged sites archeology, sufficient to qualify the
Indlvidual for research on historic and/or prehistoric
s{ites.

3.) Certlflcation as a SCUBA {self-contalined breathing
apparatus) diver, or satisftactory completion of training at
a recognized diving school, or equivalent experience; except
that a marine archeclogist supervising underwater excavation
crews must have diving school experisnce,

4.) Certification for the use of hookah {surface supplied)
dlving gear for underwater archeclogy as either Surface
Supply Diver (Demand} or Surtace Supply Diver (Demand and
Free Flow).
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5.) Demonstrable tralnlng and experience sufficient for

sate and proficient use of the following |ist of specialized

equipmant:
A

Hydraul ic Dredges

)
B,Y Air Liftts
C.) Down Thrusters
D.) Water Jets
E.) DBiver Propulsion Vehicles
6.) Demonstrable trainling and experience in the following

underwater archeclogical technigues:

Underwater Mapping (Peterson-Flscher System)
Underwater Mapping (Bass-Throckmorton System}
Underwater Photography
Theory and Application of Magnetometry in
Underwater Archasology
.) Use of Submersible Metal Detectors
.) Surface Brid Survey Technigues

} Patterned Underwater Search Techniques

oSO m >
e bt

G mm

7.) Demonstrated knowtedge of the hlstory, theory, and
methodology of underwater archeology obtained efther through
academlc training or Indlvidual study.

Marine Archeological Survey Technlclian.

The category of Marline Archecleglcal Survey Technliclan has
been created to provide means of quallficatien for
Individuals with specialized tralnling relating to ltems 1,
2, and 6 (above) for purposes of outer continental self
reconnalssance surveying. Marlne Archeological Survey
Techniclans may conduct reconnalssance surveys only under
the supervision of a Marine Archeologist; they will not be
approved to conduct underwater archeological recovery
investigations.
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APPENDIX 11
EXAMPLE OF A POSITION DESCRIPTION FOR UNDERWATER
ARCHAEOLOGIST, DEFINED BY THE STATE OF TEXAS
SEPTEMBER 1, 1973
UNCERWATER ARCHECLOQGGIST

GENERAL DESCRIPT!ON

Performs advanced professional and speclaltzed archeclogist
research in a state agency. Work Invclves the aorganization,
supervision, and particlpatlion In research directed at the
acquisition, preservation, and analysls of scientific and
historical data available In both prehistoric and historical
period underwater archeolecgical sites throughout the state.
Develops, Interprets, and publlishes the results of this
research within the broad context of the hilstory and
pre-history of Texas. Supervislion Is exerclsed over
contract or student personnel and other personnel involved
in the administration of the pregram. Work is performed
within the pollcy quidelines with great |atltude for the
application of professional judgment.

EXAMPLES OF WORK FPERFORMED

Conceives, organizes, and executes underwater archeological
research projects in & state agency.

Supervises the activities and dlrects the research of
assistants, contract personnel and of undergraduate and
graduate assistants working in the program.

Works with preservation facilities in the proper methods,
procedures, and handling of materlals recovered from State
owned sites and in the recording and Inventcrylmg of these
articles.

Arranges as necessary and advisable, for speciallzed
analysis, reports or services to be furnished by quallfled
individuals, institutions, or agencies In support of the
research program,

Participates in historical research and in *the acquisition
of documents in archives, libraries, and from other socurces
for analysis and inclusion in reports and publicatlons,

Evaluates recovered artifactual material and other
sclentiflc and historlcal data acquired as a result of the
program and prepares reports, |f warranted, on the flndings
for publication as monographs or articles in appropriate
scientltic and/or historica! journals,

Coordlnates programs and responslbilities concerning
submerged sites with appropriate State and Federal agencies.
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Reviews culturally destructlive environmental alferatlions
preposed or taken by or through State or federal agencies or
by the private sector.

Provides consultant services in areas of competence to ¢ther
State agencles and institutions.

Maintains and adds to the file of underwater archeologlcal
sites and decumentary references to such sites In Texas
waters.

Participates In planning and development of public
informatlon dlsplays or museums contemplated in the
acquisition of underwater sites or materials from such
sites.

Performs related duties as required.

GENERAL QUALIFICATION REQUIREMENTS

Experience and Tralnlng

Broad preogressive professional archeological experience wlith
special experlence in underwater exploration and the
tocation, ldentification, recovery, and preservation of
historically and archeologically significant artlfacts,

Education

Doctorate in Archeology plus experlence in underwater
research, A Master's Degree supplemented by very extensive
training and experience in deep sea diving and underwater
archeological exploration and research may be substltuted
for Docterate Degres.

Knowledges, Skills, and Abjlitiss

Extensive knowliedge of the specialized subject matter and
source material for research in the colonial and natlonal
historic sltes period.

Experlence in and know!edge of archeological field methods,
including survey techniques, particulerly in the area of
historlc sites archeoicgy.

Extenslve knowladge of the use and fabrication of the
speclallzed equipment and gear used in underwater
archeotoglcal research and [n the operation of specialized
electronlc equlpment.

Knowledge of the field and laboratory equlipment used in
archeologlcal research.
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Demenstratable competency in the use of all types of
surface-supplied and salf-contained breathing apparatus
through 2 wlde range of depths and knowledge of the
maintenance of such aquipment.

Considerabl!e knowledge of the methods of cleaning and
preservation of materials recovered from the marine
gnvironment.

General know!edge of the handling and care of vessels and
other major equlpment associated with underwater archeology.

WorklIng knowledge and experience in archivel and library
research and in the analysis and employment of historical
source materiatl.

Workling knowledge of the organization and preparetion of
manuscripts and attendant 1]lustrative material.

Ability to plan, organize, and successfully carry through to
completlon large-scale, long-term research projects and
attendant fleld work.

Ability to establish and maintain effective working
relationships with subordinates, associates, publlc and
private groups, and the general public.

Abil Ity to express ideas clearly and concisely, orally and
In writing.

Special Qualificatlons

Must be a qualifled diver and expert in the methods and
procedures of underwater research.
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Methods and techniques for conducting
underwater archeological investigations
in cold water

Daniel J. Lenihan
National Park Service
Santa Fe, New Mexico

There are seversal logical steps to conducting underwater
archeclogy 'n & resource management framework. When a state
or Federal land managing agency or S5tate Historlc
Preservation Office are confronted with the problem of
needing to intalligently manage their submerged culturai
resources base, It |Is tirst necessary for them to obtaln
some notion of what they have in the way of submerged sltes
and where they are located. The initial step should be
undertaking a literaturs ssarch fto provide a general
understanding of marine disasters and historic coastal
activity areas in the region of concern, and to generate
Iinformatlion regarding any prior archeclogical or salvage
work conducted in the area. Oral history interviews may be
worked in at this stage, and they may also play a
significant role after the program is underway.

The next step is to order priorities for field surveys and a
genaral sltes Inventory. These priorities can be
conditloned by several facters but normally the primary
considerations are: what the literature search indicated to
be the highest probability areas for finding sltes and which
of those areas are most likely to be subject to eventual
Impact from natural or cultural pressures, |l,e., natural
beach migrations, dredge and fill operatlions, beach tront
development, vandallsm from commercial or sport divers, and
other potentially damaging occurrences.

Finally, if Justifled by impending impact or some other

acceptable rationale, a full site Investigation may be
called for. |In soms cases, this may include a complete
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excavation of the slte but that is a rare occurrence in
underwater archeolcgy for good reasons. A mandatory
compeonent of any justiflcetion for extemsive slte
dlsturbance, besides Immlinent threat, would be development
of a comprehensive research design that fully explalns why
this Is the best alterna¥ive and which demonstrates definite
availabillty of funds (this means already programmed) to
deal with the immense curation and conservation problems
that result from the removal of cultural remains from an
underwater environment. It Is no secret that archeological
excavatlon is the ultimate destructive process for any
archeological site and opt¥ing to emgage Iin iY places a very
sarlous obllgation on the responsible agency.

In all cases when state or Federal agencies are involved, an
additional mandate exists to ensure public appreciation and
understanding of any projJects undertaken. |In other words,
each phase of archeclogical activity should result in
tangible returns such as repaorts that are wrlftten for
popular consumptlon, museum displays or underwater
interpretive devices for the diving public.

The purpose of this paper then will be to discuss the actual
implementation of *he survey, inventory and testling phases
with special attention pald to the problems cof werking In

cold water. Excavatlion will be deemphasized since other
papers in this symposium wlll be discussing excavaticn In
detail. Finally, we wlli look at how these investigaticens

may be conducted in the most cost effectlve manner and to
the best interest of the publlc constituency groups that are
in the final analysis funding the great majority of
submerged sites research In the United States.

Survey

The first questions that must be asked in any survey venture
Is what are wse lcoking for, how systematic do we want to be,
and what kind of a contidence level are we eoxpecting? There
Is a8 significant difterence betwean going out and looklng
for shlpwrecks as opposed to systematically covering an area
+o determing precisely where cultural resources are and
where they aren't. The flrst type ot activity is more in
line with the objectives of treasure hunters or salvors than
the latter which Is uswally the major concern of a resource
management or preservatlon agency. In many cases It is as
important for managemsnt purposes to know where sites aren't
as where they are. The negative knowledge comprises a de
tacto archeoicglcal clearance for development actlvities in
the area.

Next, we must determline If the survey is to be aimed at a
total cultural resource inventory Including submerged
prehistoric sites and underwater components of land basad
hlstoric land slites or if only historic shlpwrecks are the
proposed target of the investigation. Having made that
determination, we may look at the state of the art opticns
that are available for submerged sites surveys.
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The corollary to visual surveys on land, l.e., @ swimmer's
survey, is certalnly an optlon but only In a few cases.
When large areas are to be surveyed or when sedlment cover
or cold and visibility problems make thls approach
unfeasible (which is almost always the case) there are a
number of standard tools for the remote sensing of sltes in
underwater envirenments.

Aerial remote sensing

Aerial Iimagery has been utilized In numercus situatlions as a
toc! for finding sttes in submerged environments but rarely
with any startling degree of success. When It has worked,
It is usually because an experlenced analyst has been able
to note stralght line disconformities in reefs or flat
bottoms, that indicate either the presence of the cultural
entity Itself or an old scar from impact of a shipwreck, for
example. More sophisticated aerial techniques have not
proved very effective and would hardly Justify any special
expenditures untll thelr archeological appllication is better
tested. Infrared photography Is next to worthless since its
penetratlion in most water bodles can be measured in
centimeters. Further reading on this subject can be found
in Richards (1580:331-337) and Arnold (1981:5-12).

Side scan sonar

In those situations whare we may expect that substantial
evidence of a shipwreck or other type of site will be
protruding through bottom sediments, a slde scan sonar can
be an extremely effectlive survey tool. [If often produces
dramatic, photo-l1lke I!mages of material on the bottom and it
is sometlImas possible to determine the nature of your
"econtact™ before sending divers down to "ground truth." Its
appllcatlon, however, Is strongly condltioned by the nature
of the bottom terrain. Like some of the other “black boxes"
or magical too!s avallable to underwater archeologists, its
limitations are often not fully understcod. |t Is critical
that the operator of the instrument hbe experienced in
locking for archeological sites underwater rather than
pipelines or landforms.

The wide distance of coverage cffen attributed to this
device, €.9., hundreds of yards on elther side of the
towfish sensor head is largely fantasy unless one 1s
interested only in finding upright oil tankers or a flat
bottom. For broken up remains of vessels or other cultural
remains on bottom terrain with any kind of varilable rellef
it is necessary to run tight lane spaces at slow speed and
pay constant close attention to tuning adjustments on the
topslde console. |t 1s recommended that the slde scan
oparator, whether In-house or confracted, be famlilar with
the speclflc model of machline he Is working with if any
degree of confidence ls to be expected in the returns.
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It should be understood that the side scan alsoc has no
capabilities for detecting anything under sediment and in
most cases It should be run in association with a
magnetometer which nlcely complements the slde scan in an
underwater survey Instrument package. If budgetary
constralnts prohlblt obtaining access to the high resolution
tow flsh varlety (e.g., Klein, or EGAG units) one may
consider outfitting an In-house survey boat with a
"through-hull"™ unit. A flnal word on side-looking
instryments Is that several companies have come out recently
wlth machines that are bllled as "sub-bottom penetrating
slde scan sonar."™ There I[s a widespread misunderstanding on
the part of many that thls Instrument can extend the side
scan capabilitfes under the bottom; it cannct! It is simply
a machine that can combine and interrelate data from a
sub~bottom proflier wlth a side scan. This Is a marvelous
capablllty for dolng seafloor mapping but, for reasons that
should become obvlous in the section below on sub-bottom
profllers, |t adds little to the potentlal for finding
shipwrecks or other cultural remains. The one exception
would be in a case where the archecleogist 1s Interested in
assessing landforms on the ocean floor to predict possible
occurrence of prehistoric cultural remains associated with
relict geomorpholegical features. Further Information is
available from Kozak {1980) and Rosencrantz et al.
(1982:257=270).

Magnetometer

The magnetometer is probably still the preeminent tool for
conducting underwater surveys. It is also perhaps the one
that is most abused In a conceptual sense in research design
formulation. A full field magnetometer simpiy telis you
esach tIime It cycles what the magnetic total fleld Intensity
is at the moment around the sensor head. Atthough it has
bean used In tand application to find thermo remnent
magnetic features such as clay hearth aiignments, etc., its
use in underwater survey Is aimost totally relegated to
finding ferrous remains, particularly those assoclated with
shipwrecks. Given most geclogic background condltions an
anomalous reading on a magnetometer usually Indlicates that
something manmade is present, e.g., portion of a historic
shipwreck, Tappan range, 1965 Chevrolet. Geological
features can sometimes effectlively mask the anomalies caused
by submerged cultural remalns In certain areas but that
problem can be partially mitigated by certain speclal
technlques such as running two separate sensor heads at
different depths. Diurna! variation, which 1s Important to
keep track of In land app!lications, Is rarely a significant
concearn when worklng with the detection of ferrous features
underwater.

The biggest operational problem that magnetometers present
Is related to the concept of "signatures." Although it is
+rue that magnetic data can raveal certain patternsd results
that are classically assocliated with certaln types of
shipwrecks lylng on certaln types of substrates, thls is
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only usefui tc & competent underwater archeoiogical surveyor
In setting prioritlies for ground truthing. Some agencles
have tried to develop guidellnes for genera! use that
outline what sorts of anomalles should or shouldn't be
investigated. These are often based on degree of Intensity
and number of polint sources. Without getting into teoo much
detall, suffice it to say that judgements based on any
simplistic system are often going to be too spuriocus to be
useful.

By far the best apprcach [s to systematically collect close
resolution data on +ight lane spacing and have the
information reduced by computer *to magnetic contours. An
experlenced archeclogist can then make quite refined
projectlons as to where the divers' atfention should be
directed to locate sources of the readings. In many
instances, there 1s nothing evident above the bottom
sadiment, and visibi)ity |s poor, so the exact placing of
the diver is important unless one has unlimited funds and
manpower . {n cold water condltlons, this is even mars
Important. The colder the water the more precise must be
the survey methodology since the functlional bottom time of
the ground truthling dlvers decreases drastically as the
mercury falls. A common fallacy is to assume that wherever
the blggest "hI+" reglisters (s the exact place of the source
of the anomaly. This is usually not true and has been the
cause of a lot of frustration to divers digging test pits.

Magnetometry, therefore, is a very Iimportant underwater
remote survey technique but one which must be applied with a
full understanding of its |Imitations. If a principat
Investigator is informed by a marline surveyor that he has
the ablll1ty to select out all the shipwreck signatures on a
data tape and distingulsh them from the plethora of other
sorts of anomalles that might exist In an histeric harbor or
shippling channel, his crediblilty should be put intc serious
question. Also, 1t should be noted that simply because the
aforementloned Tappan range was discovered on the bottom at
the location of a2 strong anomaly, the ares is not fto be
consldered cl!eared until the modern contaminatlon has been
removed and the area resurveyed. The heavy magnetic
intrusion from the modern matertal may be masking the more
subtle effact of an early histeric shlpwreck component that
is 'ying In the sediment immedlately below. For additlonatl
information on the appllcation of magrnetometry to underwater
archeology, see the following: Brelner (1973), Clausen and
Arnold (1976:159-169), Arncld (1977:21-36), Murphy {(1980),
Murphy and Saltus (1981}.

Sub=bottom profiler

The sub=-bottom profiler at first consideration seems to heold
a lot of promise for detecting cultural remalns benseath
sediment and in fact has succeaded In a few Instances in
confirming wrack locations. In most cases, hawaver, [ts
direct appllication for detection of slites In a survey biock
s severely hampored by its extremsly narrow area ot
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coverage. |t is designed to give sub-bottom profiles just
as the name implies, and if the investigation isn't lucky
enough to pass the towsled directly over a detectable
cultural anomaly Jjust when the instrument cycles 1t will
prove of Iittie real utllity In archeologlcal surveys. An
additlonal problem with the profiler is that in riverlne
appllation or piaces where there are gaseous deposits In the
silt the readings can become extremely garbled. As
mentioned above, however, It can be used for gathering
environmental data that can have indirect bearlng on a
survey project and is essential for any good sub-sadiment
seaftocr mapping project. The sub-bottom profiler should be
low on the prlority I1st of instruments secured for most
underwater archeologlcal surveys but would be an Important
component of any research design that combined natural and
cultural rasource management goals (see also Edgerton 1964;
Resencrantz et al. 1972:275-270; McKes 1973:185-202; and
Coastal Environments, Inc. 1977},

Fathometer

A recording fathometer 15 an essential device for just atout
any underwater archeological survey. WIith many more
sophisticated instruments on board it wlll not be a primary
detection tool, however, it provides suppiementary data that
is of great importance in the interpretation of the
mnagnetometer data. Since the effects of a magnetic anomaty
will drop off with the cuhe of the distance from the source,
the depth ¢f water beneath the sensor head should be
monltored at all tIimes. Although some tow fish now have the
capacity built in, most don't, and the depth of the sensor
head must be determined by a formula which takes Into
consideratlion the iength of cable ftraillng behind the survey
vessel and the speed of the vessel. If possible, that
Information should be directly Interfaced Inteo a
computerized posltloning system that i1s recording the
magnetic and side scan data along with the locational data.

Recording fathometers also permlt the magretometer and side
scan operators to be apprised of radlcal depth changes in
advance of the trallling sensor heads. Addltlenal benefits
of the fathometer are that they can detect high profile
cultural remains 1f the boat passes directly over the object
and finally they help keep survey boats from ending up on
the reefs themselves. Often the reason one is surveying a
high probabillty area for shipwrecks 1s the fact that the
area i5 not the safest for navigation, and centributing
onet's survey boat to the wreck populatlion 1s an expensive
way to enhance the resource base.

Poslticoning systems

Perhaps the most critical element of any underwater survey
operation Is knowling where one is In the real world. The
sea is a very big place and poorly signed. Even very l|large
objects lost in very small coves can eiude relccation to an
exasperatling degree unless an effective system of
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posltlioning Is employed. As important as it is to be able
to relocate sltes when found it Is equally important to
develop a record of where the boat has been when it wasn'ft
finding anything. I+ is this necessity which has forced
underwater archeological survey to be the high tech,
equipment intenslve undertaking that i+ 1s today. For areas
of any appreciable size it is almost mandatory to use soms
elactronic ocational system. The most popular units are
manufactured by Motoroia and Del Norte and they both offer
several sets of options and Instrument interfaces. They all
work on a system that employs one "interrogator™ In the boat
that "asks" at least two reference statlons at known palnts
how far they are from the master unit at any given time. A
computer can then display these distances and Instantly
inform an on-board ™track plotter" where the boat is In a
particular survey block. The plotter can display
graphlcally to observers the exact position and course of
the survey vessel on a sheet ot paper that has Tdeal track

lines preplotted on 1+, in this mannar, the boat operator
can determine how to steer his course and the archescloglst
can tell immedlately 1f he Is getting Tnadequate coverage in

any fane. The newer systems update the plotter every second
and can also store the depth and magnetic intensity at each
racorded position i1f correctly Interfaced wlith a
magnetometer and fathometer. it is then posslble *+o have
the system develop a magnetlc contour map, three-dimensional
model of magnetlcs or +o combline depth and magnetlic values
according to whatever criteria one wishes and Indicate
"signiticant" anomalies.

Poslitloning of course does not have to involve the lease of
$80-100,000 worth of electronic gear If the survey area is
small enough, manpower is seufficient and it s close encugh
to shore. Twe land based translits have been used very
effectlvely to relocate polnts on the water. When used in
assocltatlon with radlo contact to the boat, it is even
posslible to use pre-determined survey tracks. Othsr types
of effective but scaled down equipment profiies include tha
use of infrared distance measuring units from shore with 2z
target on the boat,

Unfortunately what usually proves unacceptable for
posltloning for archeological purposes in any tlght grained
survey are the easily avallabie and cheaper fixed station
systems |lke Loran or Lorac. The degree of accuracy is
highly variable from region to region but rarely could It be
expected to provide a confidence level high enough for
archeological survey.

A principal investigator on an underwater archeclogical
survey in Alaska that was concerned with establishing his
own fixed polnts on land for the fransponders of hls
portable system {(Miniranger, Autokarta, etc.) should
consider short-term tease of a satellite referencing system.
The Instrument can be left at any point on land for a couple
of days where It will be conversing with satel!ites as they
come over the horizon. When you return it will be glad to
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tell you with an acceptable degree of accuracy where It has
been sitting In *he real world in UTM, Lat-Long or any other
language that makes sense to your survey, Additional
information on positioning is availabie In Arnold
{1975:5=-12) and Murphy (1980).

Ground truthing

Just as in an aeria! remote sensing operation on land, the
raw data resuiting trom underwater surveys has minima!
utility until there has been a measure of on site
examination or "ground truthing."™ This can be accomplished
In conjunction with the remote sensing survey or if the
positioning dats is adequate and reproducible It can take
place at some point in the tfuture.

1f the area being investigated 1s covered by sediment, some
digging devices must be utillzed to contirm the nature of
remote sensing "hits". Usually slde scan contacts can be
examined wlthout the digging since they are by definition
protruding from the sediment. Although the entire dive team
certalnly need not be archeologists at least one should be
avallable on the dive boat fo assess any remalns that are
net obvious modern contaminatlon.

Digging operations should employ whatever Is necessary to
make Iimmediate contact with the source of an anomaly and
expose encugh of 1t to be able to make a preliminary
assassment of Its nature. A circle jet (modified injection
dredge) is the best tool for most situastlons. IT is
powerful, yet highly controliable by the operator, and Its
effectiveness is not influenced by water depth. Alr [ifts
are acceptable 1f the water depth is over 20 feet and they
have a fine control at the operator's end. The obJect Is
always fto remove starile overburden quickly down to the
point that contact is made with the source of a remote
sensing contact, Once that contact is madse and the object
ls determined to be related to cuiturally significant
remains {an archeological site) then no further dlsturbance
is justified without Introducing #ul! archeological
controis.

in extreme sltuations where there s very heavy saediment, a
propwash deflector or downthruster may be used only through
the sterile overburden. The wholesale destruction of
hisforic shipwrecks In Fiorida by treasure hunters ls
targely a result of their use of this technique for actual
site excavation rather than simply making a first contact
with the remains.

Site Testing and Documentation

This is the phase of a submerged cultural resources
management program In which sites have been definltely
located through remote senslng or some other survey process
and have been Judged worthy of closer gxamination from the
ground truthling information. The latter decislon 1Is based
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on criteria that Is variable from agency to agency. In
Texas, for example, no further attention might be pald to a
shipwreck site which post dates the 1900 cutoff in the S5tate
antigulties code. In the Nationa! Park System shipwrecks
are seen as part of a continuum with chronological age belng
enly one aspact of their significance, even a World War 11
troopship may be vlewed as a significant cultural resource
in the making or as a site worthy of interpretation or
development for recreational divers.

The objectives in any site-spacific investigation would be
to obtain as much data as posslible that would aid in
tdentifylng the nature of the site, and in understanding the
range of natural and cultural transtormational processes
that acted on It to leave it in Its present condition. 1
it was an underwater component of a land based historic or
prehistoric activity area, It may be approached somewhat
dlfferently than a shipwreck, The primary difference is
that an underwater midden associated wlth a land based
activity area or an entire activity area that is now
submerged dues to changes Tn eustatic sea Tevel, subsidence
factors, for example, can be approached with the same basic
research designs applied to terrestrial archeology. This is
indeed a case where standard archeclogical practice can be
carried underwater while a shipwreck presents scme very
dlfferent characteristics and problems as an archeologlcal
entity. It is not within the scope of +his paper to a2ddress
this Issue further except to note that some of the
methodological considerations presented hare would vary
dependent on whether or not a shipwreck was the focus of The
investigation.

Site mapping

As on land, dlfferent fools can be used depending on the
water depth, turbldity, available materials, size of tha
site, and inclinations of the principal Investigator. Due
to certaln problems Inherent In using optical devices
underwater, even in good vislibility, the most common mapping
techniques inveolve the use of strings and measuring tapes.
Turning angtes is either avoided by the use of trilateration
technlques or a compass or protractor is employed fto extend
basel Ines through the site. Complicated physical grids,
such as those popularized by work done in the Mediterranean
are generally cumbersome and unnecessary although a portable
grid big encugh fo cover a one or two meter excavation unit
c¢an be a useful adjunct +o the "strings and things" baseline
system. |In cold water, the methodology employed should be
eminently simple and each dive carefully preplanned.
Natlonal Park Service raesearchers working in the near
freezing waters of Lake Superior actually draw a
representation on mylar of the graphic results of each
succeeding dive. Xey points are identified in the sketches,
labelled and a fresh mylar is prepared for the next dive
team., It then becomes a procedure of simpty tilting in the
blanks underwater and in no case {s data transferred from
one slate to another on the dive. The team's scientific
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illustrator reduces ali data to a master site map at night
and the project director arbltrarily designates spot checks
between points not yet measured to determine closure and
ensure accuracy in the mapping exarclse.

The reason for these palnstaklng practlices when working In
cold water is that one learns quickly that the higher
facultles of judgement and reasoning are some of the flrst
that are Impacted in a cald water environment., After the
Initial size up and assessment divaes, the dive team should
spend its iimited exposurse time worklng methodically and not
4rylng to reason or make [mportant daecisions while
underwater.

Photo documentation

I+ is advisable that any project have at least two persons
capable of taklng decent underwater photcgraphs in variable
conditlons. Lack of contrast, low Iight levels and
fiashback from strobes on suspended particles in the water
seem to be the blggest recurring problems. For paroramlic
scenes with divers in view it helps tremendously If their
drysuits are not gearbox black. I+ is advisable that the
principal Investigator attempt taking pictures perscnally In
whatever envlronment he 1s working in. This helps him
identify with and Internallze the problems his photographer
will face which should help in his overall planning
responslblilities.

Additional problems related fo cold water photography 1s the
lass of dexterity of the photographer from numbness which
precludes him making proper settling adjustments on the
camera, and the slowlng of his reflaexas. There Is also a
tendency for film to tear In the camera, for condensation to
develop behind the lens, and for strobes to Increasa their
cycling time.

It possible, the capabllfty for processing film should be
taken to the fleld. Thls is highly recommended because [t
can be prohibitively expensive to gear up again, moblllze a
boat asnd return dlvers to an area after it was discovered In
the lab that the photographer held his cold-numbed index
finger over the camera !ens for those critical shots of
feature X.

Porhaps the most significant polint that can be made about
photo documentatlion is that it Is tmportant, and it Is
difficult to achieve unless thare is excellent communicatlen
between the archeologlist in charge and the camera
techniclan. I+ is important that any research operation
develop a rellable In-house capablitity for this function.

Video documentation
The use of video tepe has proved to be an extremely

aftective and cost efflcient technlique for documenting
research on underwater archeological sites. It was first
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used in @ systematic manner for gathering data In this
context by W.A. Cockrell at the Warm Mineral!s Springs
project In Florida In the eariy 70's (see Murphy 1978) and
has since become a primary toel for Natlona! Park Service
underwater operatlicons.

Its advantages include Instant feedback, i.a., the
researcher knows what returns he has before leaving the
field; ease of use and operation without extensive +raining;
good returns In low visibitlity conditions without
backscatter; ability to have non-diving scientists observe
operatlions on the slite; ability to reuse and recycle tTapes
with poer returns; avallability of raw tapes that can easily
be edlted for interpretive purposes or even for broadcast
use on television if the right formats are used.

One has the optlon of choosing a system that |leaves the
menitor and VTR in the boat and allows hardline
communication between the surface support crew and a diver
in a lightweight helmet or any one of the new self contalned
systems Yhat can be operated with no umbilicals to the
diver.

Additional Conslidarations for Cold Water Research Diving
QOperations

In addition to the specific problems rslated to the
archeological process, there are some general considerations
for cold water dlving. Two good general references on cold
water diving are Somers (1973), and Jenkins (1976},

Insul ating garments

Although custom fit speclal wet sults have been used
successfully for short dive proflies even In Antarctica, dry
sults and several palrs of heavy thermal underwear are
recommended for any sericus underwater archeclogical
cperation In cold water. Three flngered mitts are always
more effective than five fingered gloves In providing
insulation, although ¢one must sacrifice a degree of
dexterlty. Consequently, [t Is further recommended that the
normal [tems (cllps, D-rings) utllized by divers toc secure
survey instruments to their bodies be replaced by
substitutes at least 200% the norma! size. Some cold water
divers use climbing carabiners which are easlly manipuiated
even with dry suit mittens. The Issue of cold water
insulating garments for divers has been addressed In some
detail by the U.S. Naval Coastal Systems taboratory (Lippit
and Bond 1976, Nuckels 1978).

Life suppor* systems

All singte hose regulatoers have the unfortunate tendency to
freeze In very cold water, & problem which increases
proporticnally wlth the air supply demands ot the dliver
{usuyally a function of how hard they are workingl, and
depth. It is recommended that redundancy of first and
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second stages be required in deep cold water diving
operations, e,g9., dual! manifold that permits attaching two
entirely separate regulators to the diver's air supply.
Bouble hose regulators are much more fresze reslstant but
their breathling characteristics are usually not as good and
their utility tor buddy rescue in cold water Is [imlted.
Particular attention should be pald to providing a dry alr
source, be it SCUBA or surface supplied. Moisture In the
air can increase the |ikelthood of freezeups of regulators
or 1ow pressure suit inflators and may aggravate fogging
problems in 17ght weight helmets.

Topslide suppeort faciiity

The single greatest cause of lost time and low effectiveness
in cold water research diving operations Is the lack of a
warm, comfortable shelter stocked with coplious amounts of
peanut butter and jelly and hot nourishing meals between the
dives. It is hard for a non=-diver to imagine how fast the
core heat can be drawn from a diver's bedy in cold water,
there is simply no equivalent to this process on dry land.

Decompression considerations

¥arious studies have shown that a chilled diver has a
greater predisposlition for being stricken by decompression
sickness. Natlona! Park Service archeclogists follow very
conservative decompression regimes in cold water work and
substitute oxygen for air during in-water decompression
stops while following air tables. Teams that are not
famitiar with cold water operations should also be aware
+hat the Inactive period at an in-water decompressicn stage
can bring on extreme chllling problems.

Cost Effective/Public¢c Involvement

These two issues are addressed together since they often end
up being interrelatad. As in any sclentiflc enterprise,
especially one as equipment Intensive as underwater
archeology, the greatest cost savings are most directly a
function of good project design. Defining clear attalnable
goals for sach phase of the work is critical as Is the
identification of products that are of direct interest to
the generai public. Underwater archeology has an appeal to
a broad spectrum of soclety that is rarely equalied by any
other discipline and this appeal should be capltalized on.
The involvement of interested spoert dlivers, amateur
historians and the cooperatlve assistance of other agencles
should always be figured in as posslble facters in the
aquation.

Federal and state underwater projects have recelved very
significant assistance from the Coast Guard, Navy, and the
private sector In the past. Interested sport divers have
contributed thousands of hours to projects and at the same
time have been exposed to a conservatlon phllosophy toward
submerged resourcs which has long-lasting benefits well
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after termination of the work. It s foolish to not at
least consider the Involvement of volunteers when 11
provides such an excellent forum for ethic bullding in
addition to cost savings.

The Naticnal Park Service Submerged Cultural Resource Unit
has taught paraprofesslonal courses for groups consisting of
park rangers and local divers. These individuals are then
permitted to conduct non-destructive Investigatlions on
submerged !ands in National Parks. They are given access to
government equipment and boats to map and photograph
submerged sltes and *o set up baseline information for
monitoring any vandallsm or other attritlon fo the sitas.

It has been our happy experience that some of the most
ardent wreck divers and collactors wll| be happy to donate
time and energy to researching shlpwrecks for nothing but
the satisfactlon of knowing more about them. Some have
formed shipwrech preservatlon socleties which take an actlve
hand In helping monltor sltes and have kept rangers Informed
of antlquities viclatlons In larqge areas which are difficult
to adequately patrol using only Service perscnnel resources.

Finally, the written products must reflect a concern for
public understanding. It Is [mportant that the benefits of
preservation oriented research as opposed to treasure
hunting and collecting is demonstrated through tangible
products that are of Interest beyond the esoteric
perspective of the archeological community. One way to
accompllsh thls Is To Involve varlous locals in the actual
report writing or to at least Insure that +heir efforts are
amply acknowledged in print. Although the professiona
adequacy of the final report is always the ultimate
responsibility of the princlpal investigator, there is an
additional obligation to make the repcrt readable to tha |ay
person or to write additional popularized versions of the
work.

One interpretive mechanism that has proved particularly
successful is the creatlon of an underwater tralil guide and
topside brochure for the use of sport divers on particular
wreocks, They are openly encouraged to dive the sites and
their experience is enrlched by Increased understanding of
what they are seeing, but the brochures also make clear
safety conslderations and warn them of arrest and
prosecution if they are caught remeving anythlng.

Summary

We have examlned the range of methods and technliques that
are employed in conductlng underwater archeocloglical survey,
Inventory, testing, and documentation. This has been
presented in an overvlew fashion with the Intent of
Identlfying the nature and limitations of varlous approaches
to underwater research to potentlial project planners and
principal investigators worklng on submerged sites in
Alaska. Addltlonal references have been cited throughout
the paper to permlt inferested readers to foltlow up on mere
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specific guestions regarding technique, logistics and
equipment. The assumption has been made That research wil
be conductad in a resource management framework so the
issues of public involvement and appreciation have also been
addressed.
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The excavation of a mid-sixteenth century
Basque whaler in Red Bay, Labrador
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Introductlon

The Red Bay Project, [5 a co-coperative undertaking between
the province of Newfoundland and Labrador and Farks Canada.
It involves the archaeclogical Investigation of the
submerged remalns of a wooden vessel presumed to be the
S$panish Basque whaler, the S5an Juan, which was wrecked In
Red Bay harbour, Labrador 1n 1565 (Barkham and Grenler
1979:61). The wreck was discovered In the fall of 1978 by
Parks Canada's marine excavation unit with the help of
archival informatlon provided by Selma Barkham, working In
Spain for the Natlonal Archivas of Canada. The project also
includes extensive fand site excavations of a Basque whaling
station. This work [s being conducted by & research fteam
from Memorial Unlversity of Newfoundland, under the
direction of James A. Tuck. To date several oven structures
for rendering blubber into oll, assoclated structures
including a cooperage and several thousand ceramlc tlle and
artifacts have been uncovered. These excavatlions are belng
carried out on Saddie Island, located at the entrance to Red
Bay harbour. The underwater site was located approximately
15 meters out from the north shore of Saddle !sland.

The ship was loaded with barrals of whale oil when [t was
wrecked. The recovery of these contalners has led to a
maJor study of 16th century coopering technology. A study
of the ship as a unique document of the 16th century has
also besen started with the precise and detallad mappling of
+he hull structure and with the three dimenslenal recording
on the surface of lpose structural tIimbers found on the
wreck site. A large number of well preserved whale bonas
were also found around the wreck and Indicated the potentlal
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of the entire harbour as a maJer and unlque reposlitory of
faunal remains which would allow for the study of butchering
technigues and carcass dlsposal patterns utillzed by the
Basque whalers. Although the shlp had been salvaged, as
repor¥ed in the archival documents, it now appears that
enough artifacts will be recovered in and around the ship tfo
possibly reconstruct what |Ife would have been Ilke on board
a whaler in the 16th century In Terra Nova.

The Basque Whalers

The Basques ara known as the pioneers of large scale
whaling, having established the trede as sarly as the 12th
century and probably earlier {(Markham 1881:969). The
init1al area of thelr whaling sxplolts was concentrated in
the Bay of Blscay along the coastline ot the Basque country,
which extends from Bayonne in tha north to Port Bilbao in
the south. The Basgue country, although mountalnous, is
heavily forested and has for many years supplled tImbers tor
use in ship construction. The Baques nevar lost thelr
forests despite the shipbuilding boom of the 16th century.
This was due to strict conservation laws which ensured fthat
for every tree felled a new tree was planted. The effects
of this law are most evident throughout the Basque country
which today contlnues to supply timbers for ship
construction., The area around Onate Is typical, and it was
here at the Unliversity of Onate that Selma Barkham has
conducted much of har archival research. References to the
vessel San Juan come from the small port of Pasajes in the
parish of San Juan. Throughout Pasajes there Is evidence of
+he Importance of shlipbullding with ship’s tlimbers often
used in house construction. intriguling wood technology
detalls such as triangular recasses, found on the Red Bay
wreck, can be seen on some 16th and 17th century bulldings.
Many of the local shipyards still use tradlitional Basque
shipbullding practices, and It is net uncommon te find o2k
and eucalyptus timbers seasonlng in nearby rivers.

The whalers came from all over the Basque country and
literally emptied vIVlages and small cities of all able
bodfed men. The Basques are generally believed to have
hunted baleen whalas, specliflecally the rlght and bowhead
whales. These whales, averaging 12 to t8 meters In length,
are characteristically slow swimmers, have a high ofl yield
and can be found near shore. They are also very buoyant
after harpooning and lancling. Tegether these
characterlstics enabled the Basques toc be highly successful
at their trade, so much so that by the 16%h century they had
to sall as far away as Greenland and North America In search
of the large whale herds. The Importance of the whalae
flshery can be seen from the varlous documents now being
studled and which refer to large amounts of money spent on
ship construction and in partlicular Insurance coverage.

Thae south coasT of Labrader Is not unllke the coastiine of
the Basque country. The high mountains overlooking the
Straits of Bella Isle made for ldeal natural watch towers
from which to spot migrating herds of whales, while many of
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the well protected and deep harbors provided excellent
locations from which to construct the shore facllitles
necessary for processing whales. The Basgques were involved
In whaling atl along the south coast of Labrador and by the
mid=-16+h century as many as 2,000 persons were engaged In
the whale flshery, wnich extended from about July to late
fall and oftentlimes Into January. The two main centaers of
activity wers Chateau Bay and Red Bay.

Archaeojloglcal Ressarch

Archaeologlical investigations began In 1379 with an inlitlal
strategy to test the site with a series of ftrenches through
which a positive correlation could be made to 16th century
ship architecture. This serles of tests proved gqulte
successful In locating and Identfying the bow, the stern and
the two sides of the solld portlion of the well preserved
structural remalns of the ship, flattened on the bottom of
the harbour in approximately ten metars of water.
Subsequently, a full scale excavation projJect was initlated
In 1980.

Ship's structure

The ship has a keel length of about 15 meters with a stem to
stern langth around 26 meters and a beam of 8.5 meters.
These dimensions have been estimated from the 'as found'
dasign characteristlics which include a long overhanging stem
and a strongly raked stern post which is linked to the upper
extension of the keel by a fore-and-aft scarf, both typical
of the t6th century. The ftransom was a square tuck deslgn
with the outside planking In a reversed v-shaped pattern
simllar to the Henry Grace a Dieu buflt in 1514, This
planking revealed evlidence of at least ome gun port although
no armaments bhave yet been found In this area of the site.

A portlen of the ship's rudder has been uncovered wlith
complete excavatlion of thils Important artifact planned In
the 1982 field season.

Saveral other Interesting parts of the ship have already
been ralsed and are presently undergoling conservatlon and
analysls at Conservation Division, These include: a
capstan, a swivel gun or verso, an anchor, and a bilge pump
conslsting of a square tube of beech, bevelled on the edges
with the plunger mechanism still very much intact. The long
range objectlves of the ship study are to reconstruct the
ship and [ts technologlies in plan and ulfimately as a model,
with the Interim step of constructing an 'as found' model of
the wreck site.

Technlcal Operation

Bacause of the nature of the equipment Involved in marine
excavation, a naturat dichotomy exIsts between the technical
and research aspects ot marine archaeology. Research
aspects would Include such things as the actual excavation,
records assoclated with thls excavation, historlical
research, artifact analysls and data synthesis. On fThe
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other hand, technical aspects Include the Installation of
grids and datum |ines, equlpment maintenance, structural
recording, production of plans, photography and remcte
sensing. Thls dichotomy between research and technical
functlons has been formalized In the organlzation of the
marline archaeclogy unit of Parks Canada. |In this
organfzatlion a portion of the staff Is entirely devoted to
the technical operatlons of marline excavatlons.

This involvement [n the excavatlon of the 5ap Juan has seen
refinements made to exIsting methods as well as The
development of new techniques for dealing with underwater

sltes. Part of the paper will deal with the technological
aspects of a marline excavation as utilized on the San Juan
slte.

To effectively undertake the underwater excavatlon of a
shipwreck slte a stable surface platform 1s requlred. In
Parks Canada's case thls is a 150-ton, 30 ft+. by 60 ft.
steel berge. This barge has been totally redesigned for the
sole purpose of underwater excavatiaon. A two-story deck
house contains space for an office, drafting room, galley,
artlfact recording station, washroom and shower. Below deck
ts a small workshop plus the changing reoom for the divers.
Also below deck s the engine reom, The machinery located
here iIncludas a 600 cfm low-pressure alr compressor which
powers the airlifts and other pneumatic tools. The engine
room also houses a high-pressure air comprassor which
supplies filtered air to the on-deck cascads system. Two
dlesel generators supply power for the barge's electrical
systems, underwatar |ighting and a 12-ton deck-mounted
hydrawl ic crane. This crane has proved to be indlspensible
in moving equipment, Instaliiing the grid system, Installing
anchors and in ralsing timbers and other artifacts.

The deck of the barge is the location of most of the
structural recording. An additlion to the deck accommodates
a drafting statlon. On-deck water tanks are used to ho'd
structural pieces prlor fto drawing and photography. On-deck
tanks are also used to hold the day's artifacts before they
are transferred to the fleid lab.

A double-lock compression chamber has recentliy been
installed on the barge deck. This piece of equipmant was
orlginal ly acquired for the treatment of pressure-related
diseases considering the isclated nature of the slite. |Its
future use for surface decompression on deeper slites 15 now
belng considered.

The maln advantage of the research barge is that 1t provides
2 large even platform with all the facliitlies and equipment
to carry out a marine excavatlon. One of the dlsadvantages
of this barge is that it lacks Its own motive power. Thls
required it to be towsed to the sltes on which 1t is to be
usad. Once on site any adjustments to the position requiras
power boats. Also the barge was deslgned to be used
princlipally on protected sites, such as in the harbour at
Red Bay, lLabrador, and may be less than ideal for
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unprotected open-water sltes.

Because of the coid water onm the San Juan slite, adequats
thermal protection for the divers is mandatory. Wetsults
Just do not provide enough protectlion. One of the types of
sults used are variable-volume neoprene drysults. These
sults provide reasonable therma! protection but demand a
fair amount of maintenance to prevent leaks. In an attempt
to reduce thls problem Parks Canada (s golng to experiment
this year with a Latex rubber drysulft.

To provide air the $an Juan divers use double scuba
cy!inders connected to full-face masks. The full-face masks
provide additlonal protection agalnst the cold. A hooka
system for the divers was deemed Impractical censidering the
number of dlvers and the potential for tangled hoses.

In the spring and fall on the Red Bay site the water
temperature averages 1 to 2 degrees C. At these
temperatures a stationary diver, even in a drysuit, rapldly
Vooses Intellectual and physical capacity. After
approxImately 30 minutes precise drawing is no longer
possible. In order to facilltate the mapping of the exposed
hutl structure a hot water dlving system was experimented
with., The Initlal results ware so successful that a second
larger unit was purchased, Using a hot water system (s now
standard procedure on the San_Juan site, not only for
mapping but alsoc excavating.

The hot water dlving systems are basically open circult
systems In which seawater Is heated in a surface boiler then
pumped through 150 ft. hoses or umbilicals to the working
divers. The sults are baslcally very loose-fitting wetsuits
made from nylon covered neoprene. Watar Is carried
throughout the sult through a network of small perforated
hoses attached to tha inslde of the suit. The surface
umbilical is attached to the suit by a quick=-connect
fastener which also incorporates a diver-controlled on-off
valve, The surface units conslst of oll=-fired bolilers with
temperature control equlipment. Water pumps move the water
from the sea to the bollaers then through a manifold to the
divers' hoses.

The effectiveness of +he hot water system can be seen fn the
dive statistics from the Red Bay projJect. Between 1979 and
1982 the size of the diving crew increased only slightily
with 12 members in 1979 and 15 In 1982. The number of dives
through the same pericd Increased 36% from 752 [n 1979 to
1029 in 1982, The most revealing statistlc, however, [s the
Increase in total number of dlving hours over the course of
the project. in 1979, 1355 diving hours were logged with
2125 diving hours In 1982, This represents an Increase of
61%.

Not only has the +ime spent underwster been Increasad but [t
has resulted In an increase In productivity. In 1979 a
total of 16, two meter by two meter grid units were
excavated as comparsd to 50 grid unlts in 1982, Besldes
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productivity, an improvement in the general quality of work
has been noted as weiil. [t Is quite apparent that
comfortable excavators are more observant, carsful and
conscientlious.

Desplte the advantages mentioned above hot water diving
systems do have some drawbacks which should be noted.

First, these units have a rather high inltia! purchase cost.
Added to the Initial price Is the cost of fual oil to
operate the system. A large system can burn up to forty
gallens of fuel per day. The surface units ara large and
heavy and requlire a stable base and reasonable amount of
deck space. While the surface unit is operating, a falr
amount of tIime must be spent monltorlng and adjusting tha
controls to malntain the water temperature at a comfortable
level for the divers. The unlt also requires a fair degreas
of malntenance to keep [t operating efficlently. Beneath
the water the dlvers umbilicals are a source of problems.
With up to elght divers using the hot water systems the long
hoses become entangled amongst themselves, around the grids,
atrl1ft hosas and electrical cables. At the beginning of
aach dive every diver usually spends tlve to ten minutes
untangling his umbillical. In splte of all these
disadvantages, the Increased diving time, productivity and
Increased quallty of work has made the hot water diving
system indlspensible on the San Juan site, and any future
cold watar sites.

Another plece of new diving squipment acquired for use on
the site was a Kirby-Morgan bandmask utilizing
surface-supplied alr. This system was purchased mainly
because of the hard-wire communicaton available wlith the
mask, and was used malnly during videotaping operations.
With dliver to surtace communications, the surface operator
could give the diver Informatlion on fliming coverage,
focussing and distance, This system made much morse
efficlent use ot the videotape procedure. Usling the
bandmask, however, requires a surface tender to handle the
air and communications umbilical.

In order to establlish excavation and provenlence control It
was decided fo divide the site into two meter by two meter
squares. The grid was establlshed by first Installing a
datum llne. This line, conslsting of surveyor's tape, was
suspended fore and aft along the central axis of the wreck.
Because the sea-bed over the wreck was not level, the
leveiled datum l1ine could only be run over a limlted portion
of the site before reachlng too high a level at the north
end. Thus the south datum support was set up Just above the
sea-bed, while some 13 meters away, The north datum support
was supporting the datum llne more than two meters above the
sea-bed. |t was felt that further extension of the |lne
would make 1t too unwleldy to permit accurate use of a plumb
bob on the wreck materfal. When the excavation expanded
beyond these polnts, twe additlional datum |Ines were put in
as extensions north and south of the maln datum Ilne,
Following the Installatlion of the datum |Ines, grids were
ready to be set In at any desired location, The basic grid

146



unlt conslsted of square alumlinum tublng, generaily In a two
meter by four meter format, divided in the center to form a
two meter by twe meter sub-operaticon. These units were
anchered on the sea-bed through the use ot adjustable Iron
legs placed in each corner of the unit and held in place by
lead welghts. The grid was then levelled and checked dally
for accurate peslitioning in relation to the datum |line.

The basic excavatlon tool is the airllft. Those used by
Parks Canada are generally 30 to 40 feet long and are
constructed of four Inch diameter aluminum pipe. When in
use the alrllfts are anchored at both ends so that the tube
Iles a2t an angle. Thls ensures that the discharge will be
off the site. When the alrlifts are turned off they are
kept In thelr positin by floats attached to the tube.
Attached to the Intake end are long flexIble hoses. Thase
allow the alrlifts to be kept out of the excavation areas
where they may cause damage.

The othar majJor plece of excavation equipment used quite
frequently Is the water dredge, operated by & small surtface
water pump. Thls system is most appropriate for shallow
water use where airlifts are ineffective or in areas away
from the main support barge.

Last year, In an effort to speed up the removal of the
overburden from the site a surface screening arrangement was
tried. The discharge ends of the airlifts were emptied into
boxes contalnling one-quarter Inch mesh screen. The contents
ware then tater searched for artlifacts., The effect was to
greatly accelerate the excavaticn in the areas where a heavy
overburden existed. Surface screening, though, 1s only
practical on shallow sltes.

In order to ensure accurate horizontal and vertical control
during excavation a good system of datum points, with known
elevations, must be estabtlshed on the wreck slite. On the
Red Bay site originally brass, but later plastic, numbered
tags were affixed to Immovable hull structure. Elevations
were assigned to these polnts In the followlng manner,
Measurements were obtalned by means of a survevor's tape
with a flat bottomed buoy attached. The zerc end of the
tape was attached to the buoy while the ether, or measuring
end of the tape was placed at the point below surface where
the depth was to be measured. The tape was then pulled
taut, at which point the flcat begen displacing watar and
considerable resistance to further pulling was fel+.
Although appearing primitive in method, this technique
produced very satisfactory repeatable data and offersed the
distinct advantage of not requiring high water visibllity as
an alldade doses.

Because of the sffect of the tlde on depth measurements, all
readings were corrected to a common standard; i.e. a datum
polnt was accepted as belng at a fixed depth at all times.
If, because of the tide, the readlng was 10 c¢m deeper than
the standard then a 10 cm correction factor was subtracted
from all readings taken. On the other hand, [f the readling
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was 10 e¢m shallower than the standard, 10 cm would be added
to all readings. Every 15 to 30 minutes, two reference
depths would be checked to account for changing depths
durlng the recording process and if required a new
correction factor would be employed.

Only two people were Involved in this recording as a "feel"
had to be developed by the measurer In order to obtaln
consistent data. Comparison of data collected by each
recorder showed that varliation was very seldom greater than
fwo cm over a ten meter distance. The limitatlon to this
recording method was that it could not be used with a sea
running. Waves greater than approximately 30 cm resulted In
considerable intermittent jJogging of the surveyor's tape and
uitimately created spurious data. Fortumnately, sea
conditions on site were generally adequate to permit the
recording described above.

After the datum points had elevations assigned to fhem,
norlzontal control was established by having these polnts
frlangulated to the main datum l!ine,

A dlifferent serles of numbered tags were used to identlfy
impoertant structural tlmbers encountered and removed during
the course of excavation. After the tags are attached the
timbers are photographed, triangulated and measured. All of
this |Is done bafore the timbar 1s removed to the surface for
drafting. This Intormation is later used to prepare a plan
of the recoversed timbers from the site.

Photagraphy, cinematography and videotaping play an
important role in the raecording of the excavation. Still
photography, besldes providing a visual record of
archaeclogical features and artifacts, also provides
material for publicatlions and conference presantation. For
stil! photography the Nikonos 35 mm camera wlith a 15 mm lens
is used almost excluslively. Thls camera Is compact,
reliable and easy to use, and the lens produced excellent
results.

Slnce the beginning of excavation on the $an Juan Parks
Canada has been documenting the entlire project
cinematographically on 16 mm flim., The ultimate aim is to
produce a documentary fllm of the excavation but other end
products have been emsrging. The footage can alse be usad

to assemble short training films [{)ustrating specific
techniques of excavation. The raw foctage [s also a good
moans of $llustrating to colleagues the varlous structures

and features of the site. Parks Canada uses an Arriflex
camera In a Mako housing. The cost of squipment and
production of flIims Ts an expensive propositlon, but It is
probabty the best way to communicate the history,
importance, techniques employed and the meaning of
underwater archaeological sltes to the general public.

Besides films, another simllar method for recordling an

axcavation (which is probably more useful to the
archaeologlist) is videotaping. Parks Canada uses
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videotapling extensively to record all important structures,
features and artitacts. The videotaping results in a
permanent record that can be viewed easily over and over
again. The inexpensiveness of the equipment, the ease of
operation and editing makes videotaping an almost
Indispensable tool in marine archaeology.

Other than photographic and video means, site features are
also recorded graphically. Most important here Is the
preduction of the structurai pian and the surface draffting
of the recovered timbers. The structural plan Is basically
an as-found drawling of the ship's structural remains
followlng excavatlion down to solld structure. To produce
thlis plan the two meter by *two meter grid units are
accurately drawn underwater usling plumb bobs and rulers.
All structural details Including treenails, spike holes and
counter sinks are recorded. Also, molded dimensions and
elevational data are noted. AlY underwater drawings are
done aYt a scale of 1:10. The drawings are redrawn on the
surface, photo-reduced and then assembled to form the
overall structural plan.

All ot the tagged structural plieces raised to the surface
are subjected to detailed drafting. As for the structural
ptans, all fastening data is intensively recorded. This is
necessary to determine which pieces originatiy were fastened
together. With this data pieces can be fitted together as
paper reconstructions after the field season. Apother use
of these structural drawings as well as +he structural plan
s In the productlion of three dimensional mcdels. As no
plans exist to ralse and conserve the San Juan the
production of as-found and reconstructed models will be
important displayable end-products cf the project.

Apart from the actual wreck excavation, a harbour survey is
atso being undertaken. The survey, consisting of free
swimming and towed searches, will eventual!y encompass all
ot the underwater area of Red Bay harbour. As part of the
survey, a trench, referred to as the shore trench, was
excavated between the wreck slte and the whaling station on
nearby Saddle Island. The purpose of this trench was to
galn a better understanding of the relationship of the wreck
to the whaling station., A secondary aim was to determine
the spatlal and temporal distributlion of whale bone with an
outlook of providing the impetus for a comprehensive study
ot Basque whaling technology. An unexpected find during
*his excavatlon was the dliscovery of a thick concentration
of tishbone, all of which appeared to be the discard from a
cod-splItting operation. Found wilthin this deposit was an
articulated serles of caudal vertebrae Indlcating that
whallng and cedfishlng were contemporaneous coperations. The
extent of the codfishery however, has not yet been
determined. The recording of this Information was

accompl ished through a study of stratiflcatlion.
Stratligraphy can be very much a part of marlne archaeology,
glven the proper slite conditlons, The study of
stratificatlion at the Red Bay site is just one example of
how the princlples of land archaeolocgy can and should be
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adopted underwater.

Faunal Analysis

Ancther Important aspect of archaeologlical research balng
undertaken at Red Bay |s zooarchasological analysis. The
analysis of the whale bone has centered around speclies
ldentification, butchering practices and carcass disposal
patterns. In terms of these objectlves, both the right
whale and bowhead whale have been identlfled with many of
the bones exhlibiting cut marks. The wreck site excavations
have revealed whale bone at all tevels of excavatlion
particularly in the shore trench area between the wreck and
the whaling station. In this particular area there was a
prollferation of flipper and tall elements and a comparative
absence of skull fragments. However, during the harbour
survey a heavy concentration of skuli fragments was located
on Tracey Beach. This would seem to indicate that fiippers
end quite possibly talls were being discarded at the
processing site while skulls were belng towed away to a dump
slta.

Artifact and Other Related Research

The Red Bay project is also deeply engaged In artifact
research, carrled out by the Material Culture Research UnIlt
of Parks Canada. The S$an Juan was loaded with casks of
traln oll when the ship sank, and while much of the cargo
was salvaged at the time of wreckling it now appears that as
much as two-thirds of the cargo remained in the wreck. Thus
the principal artifacts collected have been cask remains
which include thousands of barrel staves, hoops, cants, and
ather miscellanecus placas. Most of these casks have bean
badly damaged by the collapse of the wreck; however,
complete casks are balng found. The majority of casks wera
made of oak, although beech was also used. Makers assembly
marks can be observed on most staves Indicating manufacture,
disassembly and reassambly at time of use. four different
slzes of contalners have been [dentifled: tull barricas,
one=third barricas, half barricas, and a smaller bever cask.

Various other research reports have been compliled on a wide
variety of artifacts recovered from the site. These
Include: footwear, coarse earthenware, rooflng tiles,
ceramic and glass vessel sherds, weaponry {verso}, and
ship's flttings and rigging. A preliminary study ot ballast
stones has been completsed with emphaslis on stowage patterns,
the geologlcal and geographical provenience of the stones
through lithlc analysls, thus providing some indicetlon as
to the ship's origin, and finally to identlfy the cultural
use of |1thi¢c materiais. Other research Includes the
compilation of reports on 16th century shipbullding and
shipboard |1te, Selma Barkham's continued studies on the
Basque whaters, lnvestigoations into the nilsteory of the
whaling economy and technologles before and after the
Basques, a study of ftaunal remalns, Ilterature searches in
+he Basque Studies Program In Reno, Hevada and In Ottawa,
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and finally varlous other researches in Basque whaling
technology as the archaeologlcal evidence becomes avalilable.

Firally, another little mentloned but important technical
aspect of underwater archaeotogy Is diver safety. The
tundamental document Is a set of diving regulations to which
all Canadian federal employees Involved in diving have to
adhere. This diving code provides the basis for safe
diving. In additlen to this, Parks Canada has [ntroduced a
certification program for all of It is divers. All divers
are required to pass a stringent yearly medical exam before
being allowed to dive. At the beginning of the fleld season
divers must partlcipate in training dives., During these
dives, divers familiarize themselves with thelr sults,
practice emergency situatlions, ascents and rescues.

Further, al! staff divers must have first ald trainling and
yearly cardio-pulmonary rasuscitation training. Because of
the isolated nature of the site, emergency medical and
excavation procedures have been arranged for.
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Basic conservation requirements for marine
archeology: Metals and ceramics

D.L. Hamilton
Texas A & M University
College Station, Texas

Introduction

In the past decade there has been Increasing activity In all
aspects of underwater archeology. One needs only to look at
the diversi+ty and number of papers presented at professional
meetings such as the Conference on Underwater Archeology and
workshaops such as this one that 1s belng held 1n Sitka,
Alaska. Aimost weekly we read in the newspaper about the
finding or the search for a shipwreck. Unfortunately, too
many of these projects involving extremely slignificant
shipwrecks and sites are dlirected by non-research oriented
organizatlions for proflt and not for thelr research value.
In additlion, too many are not cognlzant of the
responsiblilties that come with excavating a historically
significant wreck. They do not have a competent!y trained
nautical archeologist on thelr staff and are not aware of
the compllicarions of marine archeology conservation. The
purpose ¢f thls paper [s to present some of the baslic
conservatlon requirements of marline or nauvtical archeology.
Interested readers are raeferred to Plenderlelth and Werner
(1971), UNESCO (1968}, Dowman (1970) and Haml!ton (1975} for
a more thorough introduction to the subject. | plan to keep
this paper very simple and stralghtforward; however, »
detailed bibiiography is included at the end of the paper.

In general, most archeoclogists do not have the necessary
experience or training to handle conservaticon problems
commonly eancountered in the fleld. To compound the problem,
few archeclogy programs or |aboratories have adequately
tralned steff, properly equlipped laboratorles, or sufficient
funds and time avaliable. The question arises, why be
concerned with the conservation of artifactual materlal from
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marine sites? Partially the concern results from the
recognition of +the historical and anthropological
significance of the material that is recovered, but more
importantly [+ results from the simple fact that if such
finds are left untreated they will suffer irreversible
damage and possibly complete destructlaon.

At this point we need to consider what conservatlion lIs.

This term has become one of the "in words" of the past
decade. In the present context, conservation Is simply the
documentation, analysis, cleaning, and stabilization of an
objJect. The ohjectives of cleaning and stadilization are to
protect artifactual, faunal, and other archecloglical
material and to prevent their reacting adversely with the
environment after recovery. The term preservation usually
refers onty to cleaning and stabitization, but it Is often
used Interchangeably with conservation. In contrast,
restoration refers to the repair of damaged objects and the
replacement of missing parts. A specimen may undergoc both
conservatlion and restoratlon, but in many cases restorations
are not attempted. Regardiess, restoration should never be
inttlated without conservatian.

Conservation should not detract fro the natural appearance
of the object, nor alter any of its sclentlfic attributes
since artifacts are a primary uni+t of study In archeology.
The conservator should strive to process specimens so that
t+hey retaln as much dlagnostic data as possible and yet
remaln chemically stable. For example, every attempt should
be made to preserve as much of the origlinat surfaces, form,
and dimenslions of the obJect as possible. |In additlion, all
treatments should be reversible. This las* requlirement
racognizes that a conservaticn treatment may not last
indeflnitely nor remaln superior to all future technlques.
I1# the trestment Is reversible, one always has the optlon to
retreat the object and continued preservation is assured.
When obJects are treated, the basic attitude and approach
should be cautionary and similar to that espoused by
Plenderielth and Werner (1971:16-17). Baslcally, they state
that the past history of an artifact may impart features of
significance pertaining to age and provenlence which can
validate its authenticlity. Therefore, a preliminary
examination of the object needs to be made *to determine a
course of action that will preserve the Integrity of the
specimen and maintain any significant attributes or features
relating to 1+s manufacture or microstructure. In some
cases, a corrosion layer may contain valuable archeological
data. I1f so, the tayer should be preserved and not
Iindiscriminately removed. Only in those instances where the
corrosion is unstable, conceals underlying details, or is
aesthetically displeasing should it be removed. Above all,
one should head the cautionary advice given by Plenderleith
and Werner (1971:17), "This work calls not only for
knowledge, foresight, lIngenuity, and dexterity, but for
Inflnlte patience. It should never be hurriled.”
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Role of Conservation In Marlne Archeciogy

A concern for recording basic archeological data from any
given piece is essential, and neads to be emphasized by all
laboratories processing archeological material. 1In
archeological conservation there is more to consider than
the mere preservation of individual artifacts., One duty of
the conservator is to stabilize the artifact so that it
retains its form and diagnostic data. When treating
archealeogical material that requires documentation of
context, as well! as preservation, the documentatlon demands
equal emphasis and first prilority. The conservatlion of

mar lne archeclicglcal material s a perfect examole of the
Intimate relatlonshlp that can exist between archeology and
conservation. In marine archeology conservation is
Impartant not only because it preserves material remalns of
the past, but also because [t can provide as much
archeclegical data as field excavations and archlval
resaarch.

I strongly bellieve that the excavation of marine shipwrecks,
underwater, or wet archeolioglcal! sltes 1s not good
archeclogy unless the recovered material s processed by a
conservation laboratory. The tralned personnel of the
laboratory should have an archeologlcal perspective, a
fomiilarity with the material culture of the period, and an
awareness of the problems and complexltlies of marlne
archecloglcal conservatlon, Archeological conservation
shoutd be considered an Indispensable archeological
technique where marline archeology is concerned. Desplte al!
the buck passing, it is *he responsibility of the
archeclogist to see that material recovered from his site Is
properly conserved. If he |Is not ready to accept this
obligation and make no provisions for conservation before
the slte 1s investigated, then work should not begin on the
site.

Marine Archeology Conservation Reguirements

The c¢citeaning of a silver chalice from an Etruscan temb is
only remotely anajogous to the conservation problems of
marIne archeology. When artifacts are recovered from the
sea, especially the warm areas such as the Caribbean and the
Mediterranean, they are commonly encrusted with thick layers
of calclum carbonate, magnesium hydroxide, metal corrosion
products, sand, cliay, and varlous forms of marine {1fe such
as shells, coral, barnacles, and plant I1fe, The term
"encrustation” refers to the conglomerations that may
contain one or more artifacts. Such congleomerations may
range from the slze of a single coin to masses welghlng
several thousand pounds containing hundreds of Individual
obJacts made of many different materials. The investligation
of encrustations wlth thelr concealed contents [s analogous
to the excavation of a8 structure or a square within a slte.
Any laboratory that processes archeological material from
marine sites should have the responsiblifty {1) to preserve
and stabilize the artifacts as well as conservation
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technology permlts and (2) to recover as much useful data as
possible. Consliderablte Information exists in the form of
associations recoverable only by "In situ™ obsarvations made
by the conservator. Extensive records have to be maintained
which Includes notes on the encrustaticon, on the objects i+t
contained, and on all the preservation technigues used, as
well as color, black and white, and x-ray photographs.

Casts have to be made of disintegrated objects and of
slgnificant impressions left in the encrustations. Care
must be taken of mundane things such as potsherds, cloth
fragments, spikes, straps, znlimal bones. Even less cbvious

remalns |ike impressions of seeds and insects, such as
Impressions of cockroaches found in an encrustation from the
1554 Spanish plate fleet, must be detected and recorded. In

other words, the conservator [s In a unlque positlion to
supply the archeologlst with valuable evidence and to
provide the (aboratory with basic conservation data for
ressarch.

Letts lock at an example., |In Figure 1 Is one of the targe
encrustatlions recovered from the sites of the "San Esteban®,
ong of the three ships of the 1554 Spanish plate fieet
wrecked off Padre |sland, Texas. This single piece, wlith
two anchors, a bombardetta gun and many smaller objects, is
over four meters long and weighs over two tons. A
laboratory must have sufflcient space and equlipment to take
a piece like this, mechanically clean it, properly conserve
recovered specimens, and possibly cast a number of natural
molds of disintegrated objJects, It may even be necessary to
prepare the encased artifacts for display. The iaboratory
has to have forkl|[fts, chain hoists, large vats, speclalized
OC power supplles, hundreds of kllograms of chemlicals,
thousands of llters of defonized water among other resources
to perform the job. In areas such as SItka, Alaska, where
there is an abundance of rain water, thls can be substituted
for deionlzed or distilled water for most treatments. The
laboratory has to take an array of materlal such as is
deplcted in Figure 2 and turn out an array of stablllzed
artlfacts such as depicted In Flgure 3.

Conservatlion should be part of ary archeolaglcal project,
but 1n marine archeclegy It [s more of a requirement than
any other fleld of archeology, and it [s5 a more compllcated
problem. It can be qulte expensive, In some cases costing
more than the fleld work and takling much longer time to
complete. For example, In my experience | have found that
1+ takes an average of two to flve years to conserve what is
recovered from a slingle seascn of shipwreck excavatlion,

More than one projJect has been [nitlated with adequate
funding for fleld work, but after the excavatlion and
recovery stage, no funds are left for the equally Important
conservatlon stage. For some reason It [s5 very difficult to
raise money to complete long term conservatlon projects.
Presently In the Conservatlon Research Laboratory at Texas
A&M Universlty there are ten tons of artifacts from the
Molasses Reef shlpwreck and three to five years of work.
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Flgure 1. Large encrustation recovered from a marine
shipwreck.
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This is a typical problem confronting consarvation
laboratories that handle marine archeologlcal materials.

Project Pianning Recommendations

Pricr to excavating a marine site, the following steps are
recommended:

1. Anticipate what you might encounter In the archeoclogical
project, be I+ a survey, testing or a full-scale
excavation.

2. Be aware of the types of breakdown, corrosfon, and
degradation that the recovered material might undergo.

3. Have a person with conservation experience in the fleld
to help with the excavation to insure that the recovered
objects are properly treated.

4. Make arrangements for conservation before initiating any
operation where artifacts may be recovered. This may
mean contracting with an existing laboratory or
establishing speclal facllities for the project. |If the
latter 15 the case, be sure that the laboratery is
properly equipped and is headed by a conservator wlth
exper lence in the fleld of underwater archeoiogical
conservation. All the artifacts recovered from an
excavatlon should be under the direct contro! of an
experlenced conservator untll they are stabilized.

5. Always kesp in mind that 1t Is an archeclogical project
and that an archeological project does not stop in the
fleld; i+ continues in the lab. As much basic
archeological data [s recovered In the laboratory as in
t+he fletd. The Information and records from both the
fiald and the consservation laboratory have to mesh
together in order to Interpret the archeological record
propetly.

Flald Recommendations

Many projects set up & laboratory for field conservation.
Thls might be recommended for sites far removed from the
main laboratory. However, in most cases the fleld
|aboratory can not compare to the maln lab and [ts
capabilities. For this reason | recommend that fleid
consarvation facilities be used as !ittie as possibie, aside
from general cataloguing, acqulsitioning, and documentation.
Proper field conservation procedures can be antlcipated by
referring to various articles such as Pearson {(18977) and
Lawson (1978). As a conservator who has worked with
considerable material from underwater sites, my
recommendations concerning procedures in the field are
slmple.

1. Racord the precise posiflon and crientatlion of every
object —- the shlip timbers, encrustations, Individual
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artifacts -- and number each item, so that there wiil be
no confusion as to how each object related toc the slte
after the material has been delltvered to the laboratory
for processing.

2. Do not remove any encrustation or |ayers covering the
artifacts; (t+ provides a protective corrosion resistant
tayer around the materlal and preserved assoclations.
Also, considerable data can exist in the form of
impressions and natural molds of cbjects which have
completely disintegrated.

3., Keep all material wet at all times, either in sea water
or, preferably, in fresh water with the pH adjusted to a
reading of 10 to 12 with sodium hydroxide. This wil
inhibit further corresion.

Laboratory Conservation

The |aboratory operatlons from the time a specimen 1Is
dellvered to its ultimate storage or exhibition, can be
conveniently separated inte four basic stages:

1. storage orior to treatment

2. mechanical cleaning

3. opreservation procedures

4. storage or exhibitlon after cleaning

Storage prior to treatment

Generally speaklng, ali metal objects should be kept
submerged in tap water with an Inhibltor added to prevent
any further corrosion. For long term storage, excellent
results have been achleﬁed uslng a 1% oxidizing solution of
potassium dichromate (K cr207) with sufficient sodium
hydroxlde added to create a pH of 9 to 9.5. Alkaline
Inhibitlve solutions such s a 5% solution of sodium
carbonate or 2% sodium hydroxide can also be used, but they
are not satisfactory for long term storage (Hamilton
1975:21-25). As mentioned above any adhering encrustation
or corroslon layers should be left intact until the objects
are treated since they form a protective coating which
retards corrosion.

Mechanical cleaning

X-rays are Indispensable for determlnling the content of each
encrustation and the condition of any objJect. They alsec
serve as a guide in extracting the artifacts. The use of
chemicals to remove the encrustation is generally a very
slow, ineffective process which can be damaging. The use of
well-directed hammer blows and ssorted chisels are generally
*he most used and effectlve. However, for many objects,
easpectally fraglle objects and ceramlcs, small pneumatic
tools are more efficient and less destructive. A larger
pneumatic weld—flux chisel is particularly useful for the
removal of large amounts of encrustaticn. Smaller more
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precisely contralled Air Scribes, with more delicate chisels
are ideal for removing the encrustation from smali, fraglile
artlfacts, and for getting into tight places (Figure 4).
Chisels can be easily fabricated in the laboratory for
speclflc Jobs. Combined use of the two tools is often
deslrable and is quite effective in freeing movable parts on
artifacts. Sandblasting can sometimes be used for cleanling
the bores of cannons er guns, but should never be used on
the surface of any plece.

Conservaticen of lron from Marine Sites

Iren 15 the most difficult of the metals for the conservator
to treat, especialiy if recovered from a marine environment,
I+ does, however, exemplify the basic requirements of metal
conservation in marine archeclogy. {nce liron has been
removed from 2 marine environment the corrosion process
continues, and even accelerates, unless certaln precautions
are taken. It Is essentlal that artifacts be properly
stored In a Inhibited solution to prevent further corrosion.
If fron is exposed to the air or placed In an uninhibited
solution, the ferrous compounds can oxldlize to a ferrlic
state which occupy @ greater volume and cause the surface of
an artifact to scale off. Just thls process can disfigure a
piece and eventually destroy 1+¥. The greatest damage,
however, |s caused by variocus Iraon chlorides found in [ron
recovered from marine environments. Hydrated [ron
chlorides, on exposure to molisture and oxygen, hydrolyze to
form ferric oxide or ferri¢ hydroxide and hydrochiorlc acld.
The hydrochloric acid in turn oxidlzes the uncorroded metal
to ferrous chleride and hydrogen, or ferric chloride and
water. This corrosion cycle continues until thare is nc
metal remaining. The speciflcs of Iron corrosion are too
compl icated to go into here; the Interested reader Is
referred to Argo {1981), Gilberg and Seeley (1981} and North
(1982).

Prior to treatment, iron artifacts should be carefully
examined and their condition evaluated to determine the most
appropriate conservation procedure. Artlfacts are generally
placed in one of three categories. These are based on
wolight/slze ratio, close visual inspection, testing the
surface with a magnet, probing the surface with a dental
pick, ang occasionally using x-rays. The categories are:

1. Iron objects with a substantia! metal core ang a
consol idated surface capable of withstanding most
treatments without signiflcant changes in the form or
dimensions of the artifact. Electrolytic reduction,
sodium sul fite reduction and hydrogen anneallng are the
most effective alternatives for conserving iron
recovered from the sea.

2. Specimens that are badly corroded, but stlll retain
their overal! shape. Little metal may remaln and there
may be little gvarall supporting strength. These
specimens are delicate, so many treatments might alter
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Figure 4. Array of lron artifacts processed in a
conservatlon |aboratory.,
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+he original form. In thls case, the sodium sulfite
+reatment has the best chance of success.

3. Metat artifacts that are so badly oxidized and fragile
that +hey cannot be recovered or freated without
disintegrating. Consolidating in piace, casting the
object i+self or making a replica from the natural mold
that oftten forms around the plece is cften the only
means of preservation or recovery.

Only after the objects are placed into one of these three
categories should the treatment begin,

Electrolytic Reducting Cleaning

The ease of setting up, maintaining, and the long=run
economy of an electrofytic unit, aleng with the versatility
of electrolytic ¢cleaning, makses it one of the conservator's
most valuable tools. See Hamllton (1975:30-49) for a
detalled discussion of thls technique. |t can be selectad
excluslvely for the mechanlcal cleaning action of the
evolved hydrogen, for the reduction process or, as usually
is the case, a combination of the two. The process can be
used for most matal objects, as long as they have a sound
metalllic core. €Efficient electrolytic reduction, however,
involves more than wiring up artlfacts for etectrolysis.

One must be famlliar with electrode potentials and pH, and
how these variables relate to metal reductlon, corrosion,
passivation, and immunity. These factors are particularly
crucial when dealing with chloride-contamlinated metals from
a marine environment. This Is not +o say that satisfactory
results cannot be obtained by the novlce, but rather, that a
good knowledge enables the conservator to understand and
better contro!l what is going on in the electrolytlc cell and
to correct adverse conditions,.

The essence of The technigue involves connectling an artilfact
+o the negative terminal of a DC power supply, placing it in
a vat containing an efectrically conductive solution called
an alectrolyte, such as 2 to 5 percent sodium hydroxide or 5
percent sodium and surrcunding the object with expanded
steei mesh that is connected to the positive terminal of a
pawaer supply. In the reduction process, If the amperage
rate is controlled, some of the positivaely charged metallic
iron iens in the corrosion compounds are reduced back to a
metalilc state. In addition, the negatlively charged
corroslve chiaride lons and other anions are ellminated from
the specimen as they migrate toward the positlively charged
anode by electrolytic attraction. Other procedural factors
that must be considered are the equipment, such as type of
power supply, ferminal wires and clips, anode material, and
vat and the experimental variables such as the manner In

which the electrolytic cell 1s set up, the electrolyte
selected, chloride monitoring, electrode potentlials, and
current densitles. in general, maximum reduction of the

ferrous corrosion compounds 1s achleved (f tha current
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density  in electrolyslis 1s in the range of .001 to .005
amps/cm ",

Sodium Sulfite Treatment

The alkaline sulfite treatment was developed by North and
Pearson (1975) Yo stabilize marine cast iron, but is atso
used on wrought iron. Bryce (1879:21) found that the
treatment is effective on ircn objects that are moderately
to heavily corroded, but they must have a metallic core.
Otherwise the lron oblect breaks wp. The procedure is as
follows:

1. Once the obJects have been mechanically cleaned, they
are immersed In a solution of 0.5 M (20g per liter of
water) of sodium hydroxide and 0.5 M {i126g per |l1ter of
water) of sodium sulfite. Tap water can be used for the
first one or two baths but delonlzed or distilled water
shouvid be used In the flnal baths. The container should
be filled as full as possible and sealed to prevent any
access to alr. The sofution fs mixed and the object
placed In i+t as quickly as possible to avoid any
oxidation of the sctution. The container is placed in
an oven and kept heated to a temperature of 60 degrees
C. The object is changed through as many separate baths
a5 requlred to ellminate the chlorides from the metal;
this may take a week or several months and numercus
baths., The solution does not attack any reslidual metal
so there is no danger of too many baths. When z marine
Iren object 1s immersed In this hot, reducing sclution
the 1ron corrosleon compounds are converted to magnetlte
and the chiorides are transferred to the sclution where
they are dlscarded with each bath change. The obJects
come out of the *reatment wlith a very black surface
coloration. SlInce the solution (s strongly alkaiine,
contact with the skin should be avoided.

2. Once the alkallne sulflte stabillzation treatment is
completed the objects are washed for one or more hours
in several baths of defonized water and then placed in a2
0.1 solution of barlum hydroxide (32q per Ilter of
water). The barium hydroxide reacts wlith any remainling
sulflte by forming Insoluble barjum sulfite and barium
sulfate, Barium hydroxide Is slightly poisonous, so
contact with the skin should be avoided. |If the object
is Intensely rinsed in severa! baths of deionized water
followling the alkaline sulfite stabilization, the barium
hydroxide baths can be el iminated.

The alkaline treatment has been very effective for
conserving iron recovered from a marine environment. The
main drawbacks of the treatment are that it has to be
carrled out In an air tight container and the solution
should be kept heated.
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Hydrogen Reduction of Marine lron

In hydrogen raduction the obJects are placed In a special
furnace with 100 percent dry hydrogen gas, or a mixture of
hydrogan and nitrogen, and heated to a temperature of 300 to
1000 degrees C (Barkman 1977:155-166). During the treatment
all the moisture is driven out of the artlifact and the
chloride corrosion compounds are volatilized. Hydrogen
reduces the iron corrosion compounds back to a lower
oxidation sfate or metal and combines with the oxygen in the
corrosion products, forming water which is driven off by the
heat. This treatment, while successful, has several
drawbacks. First it requires rather expenslive and
sophisticated equipment that is outside the financial
capabilitles of most Vaboratories -- especlally for larger
objects. Second, there is the problem of the changes In the
metallurgical characterlstics in the metal when heated fo
high temperatures. Recent information by Tylecote and Black
(1980:95) reports:

The toss of information by the treaztment of
totally rusted marine cast iron at 800 degrees C
will not be great and there seems to be iittle
obJection to the use of the hydrogen reductlon
process at 800 degrees C for this purpose. The
reduction of rust on wrought iron is a different
matter., The main problem is knowing whether the
residual metal contalns, elther intentionally or
unintentionally, enough carbon to give useful

information to the archaeometallurglst. |If carbon
is absent then ftreatment at 380 degrees C Is
acceptable although some change will occur. The
slag incluslons wlll suffer very little

mlicroscople change and no macroscopic change. To
ensure the removal of chlorides at 380 degrees C
the treatment time must exceed 60 hours,

Treatment Fol'lowlng Stabilization

After treatment of sea-recovered iron objJects it Is
imperative that *thelr surfaces be covered wlth a protective
coating to Insulate the metal from the effects of molsture,
chemicaliy active vapors, and gasses. I¥ Is very Important
+o choose the right sealant or coating to provide a
protective moisture barrler and prevent corroslien. In
general, the seatant selected should be: 1) imperviocus to
water vapor end gases, 2) natural-looklIng so that it does
not detract from the appearance of the artlfact, 3)
reverslible, and 4} fransparent or translucent so any
corrosion of the metal surface can be qulickly detected.
Immersion in molten microcrystallline wax such as Gulf 75
Microwax, Witco 180M or Cosmcloid 80H are widely used.
Polyurethane coatings are alsc used (Hamllton 1976:55) as
wall as a clear drying zinc phosphate based anti-corroslon
primer foltowed by several coats of high durability, cilear,
matt polymethyl methacrylate acryllc lacgquer (North and
Fearson 1975:177),
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Conservatlon of Cupreous Metals

For this paper, the nonspecific term cupreous metals Is used
for copper and the alloys such as brass and bronze where
copper predominates. In general 11+ matters |ittle what the
speclfic alloy is, for t+hey are usually treated in the same
way. Care needs to be taken only when there is a high
percentage of lead or tin, both of which are amphoteric
metals and dissolve In alkalies. There are a c¢onsiderable
number of chemical treatments for copper, bronze and brass,
and most are not satisfactory for cupreous metals from
marine sites. Consult¥ the hibliography a2t the end of the
paper for further informattion.

In a marine environment the two most commonly encountered
copper corrosion products are cuprous chioride and cuprous
sulflide. However, the mineral alterations in the copper
alloys are more complex than those of just copper. Once any
cupreous object is recovered and exposed to the air, they
continue to corrode by a process referred to as bronze
disease. Cuprous chlorides in the presence of moisture and
oxygen are hydrolyzed to form hydrochloric acid and basic
cupric chloride. The hydrochloric acid In fturn attacks the
uncorroded metal Yo farm more cuprous chloride, The
reaction continues until no metal remains, Any conservation
of chloride-contaminated cupreous objects requires that 1}
the cuprous chlorides be removed, Z) the cuprous chlorides
be converted tc harmless cuprous oxide, or 3) the chemical
action of the ¢hlorides be prevented,

Electrolytic reducTion cleaning

Electrolytic reduction of cupreous metals is the best and
most efficient method of removing the chlorides from the
object and Js carried out in the same manner as described
for iron. The alkaline electrolytes, 2§ scdlum hydroxide or
5% sodium carbonate or 5% formic acid can be used., |f
tormic acld is chosen, stainless steel must be used for the
anode, otherwise mild steel is used. In contrast ta iron,
eiectrolytic cleaning of cuprecus metals 1s of short
duration.

Sodium sesquicarbonate rinses

The cuprous chleride component of copper and [ts alloys are
Inscluble and cannot be removed by washing In water alone.
If the artifact is placed in a 5% sclutlon of sodium
sesquicarbonate, the hydroxyl lons of the alkaline solution
react chemlcally with the insocluble cuprous chloride to form
cuprous oxlde and neutralize any hydrochloric acid
by~products formed. Successlive rinses continue until the
chlorldes are removd. The object Is then rinsed in several
paths of delonized water untl] the pH of the last bath is
neutral.
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Benzotrlazole

The use ot benzotriazole (BTA) has become a standard part of
any conservation treatment of a cuprecus metal, following
any stabilization process and preceeding any final sealant.
The artlfact requiring treatment is immersed in 1%
benzotriazole for 24 hours. The BTA is usually dissolved In
water, but ethanol can also be used. 5See Green (1975},
Hamilton (1976}, Merk (1981), Sease (1978) and Walker {1979)
for additicnal Information. The benzotrlazole forms an
insoluble, compiex compound with cupric lons. Precipitation
of this insclubie complex over the cuprous chicride forms &
barrier agalnst any moisture that could activate the cuprous
chlorides responslible for bronze disease. The treatment
does not remove the cuprous chloride from the artifact, it
merely forms a barrler between the cuprous chlorlde and the
moisture in the atmosphere. For artifacts heavlly
contaminated with chloride, the treatment may have t¢ be
combined with cone of the processes described above.
Treatment by this method alone Is not always successful.

Final Treatment and Sealant

Followlng electrolytic or chemicail cleaning the objects are
put through a2 seriess of hot rinses in deionized water.
Because copper tarnlshes In water, Pearson (1974:302)
recommends washing in several! baths of denatured ethanel.
If a water rinse is used any tarnlsh can be removed with 5%
formle acid or by polishing with a wet paste of sodium
bicarbonate (baklng soda).

After rinsing, copper objects should be dehydrated in
acetone and sprayed with a protective coating of clear
acrylic. Kryion Clear Acrylic Spray #1301, which Is
Acryloid B-72 in toluene} is recommended for ease of
app!lcation, durability, and avallability. Fer addlitional
protection benzotriazole can be mixed with Acrylold B-72 or
polyvinyl acetate and brushed on the artifact.
Microcrystalline wax c¢an be used, but In most cases bas no
speclal advantage over acryllcs.

Conservation of Lead and Lead Alloys

Once recovered from the sea, the corroslion products of
objects of iead or lead alioys, such as pewter, are stable.
They may be unsightly or even dlisflguring, but they do not
take part in chemical reactions that attack the remaining
metal. The objects need to be cleaned only for aesthetic
reasons and +o reveal surface detalls under the corrosion
layers. Old pewter, being an alloy of lead and tin needs to
be treated as tin, which is the more anodlc and chemically
sensitive metal. Therefore, no acids, or sodium hydroxide
should be used on [+. Consuit the references under lead
conservation In the bibliography for additiconal Information.
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Electrolytic reduction cleaning

This treatment is carried ocut In the same way as described
for iron; however, considerable care must be taken when
alkaline electrolytes are used as Iead wli! dissolve in them
unless the DC electrical current is flowing to the artifact.
The power must never be turned cff when lead objects are in
electrolysis. One difference from iren Is that in some
cases, 108 sulfuric aclid and lead anodes are used. In
addition, assymetrlcal AC current Is sometimes employed for
max imum reductlon of the lead ceorrosion products back to a
metallic state. When dealling with pewter, sodfum carbonate
should be used as the electroclyte.

After treating lead and pewter objects with alkaline
electrolytes, they should be rinsed In severai baths of
dilute sulfurtc acld (four drops of 15% sulfuric acid per

| lter of water) untll the pH ceases rising. Any residual
acldity from the sulfuric acid rinses is then removed by
immersion in successive baths of cold deionized water untl!
the pH remains constant with that of the water (Flenderlei+th
and Werner 1971:269-270).

Chemical treatment of lead

Because ot the ease of treatment and the avallability of the
chamicals, the most widely used treatment for lead from any
archeclogical environment [s +the acid treatment described by
Caley (1955). The lead is immersed in 10% hydrochloric acld
which removes lead carbonates, tead monoxlde, l|lead sulfide,
calcium carbonate, and ferrlc oxide. |If lead dioxide Is
present, It is removed by soaking the abJect In 10% ammonium
acetate. The ammonium acetate also acts as a buffer to
protect the lead from the action of any hydrochloric acild
that may remain. This treatment Is good for 1lghtly
corroded specimens and it gives lead surfaces a pieasing
appearance. However, the process must be carefully
menitored to avoid eftching the metal. The surface detall
that is preserved by this treatment varles with the degree
of corrosion when recovered. |In practice, Calley's method
has been superseded by electrolytic reductlon, which has the
ability to convert mineral products back to a metalllic
statae.

Sealant

Following the conservation treatment and rinsing, lead and
pewter objects should be dried with hot air or dehydrated In
@ water miscible solvent such as acetone. Then they should
be sealed by immarsion in hot mlicrocrystaline wax or sprayed
with an acrylic spray as described tor copper.

Storage of lead objects
Lead Is particularly susceptible to organic acids, such as

acetlc, humic and tannlc acid. Lead artifacts, theretore,
showtd not be stored in oak cabinets or drawers. Since
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vapor from wood can initiate corrosion, lead should be
stored in sealed contalners or polyethylene bags.

Conservation of Sltver

The most commonty encountered corrosion products on silver
and silver alloys in a marine environment are silver sulflde
and silver chiorlde. Both compounds are stable minerat
forms and do not take part in any further corrosive actlon
with the remalning silver. The only reason to treat sllver
Is to reveal underiylng detail, for aesthetlc reasons or o
reduce mineral products back to a metalllc state. In base
silver alloys wl+th copper, the copper corrcdes
preferentially and forms cuprous chlorlde which continues to
corrodae the copper component of the silver. In these cases
the silver Is treated as if it were copper. For marline
recovered silver, *here are two main alternatives: 1)
electrolytic reduction and 2} alkaline dithionlte,

Electrolytic reductlon

The etectrolytic cleaning of sllver takes advantage of the
reduction action ot electrolysis by removing chlorlide and
sulfide ions from silver chloride and silver sulfide, and by
reducing the silver in the corrosion compounds to a metallle
state. Two methods of electrolyfic cleaning of silver have
been described in the l|iterature: normal reductiorn and
consol idative reduction. Both techniques reguire that a
metal core be present. Most l|aboratories use the normal
reduction process.

Norma! raduction. MNormal electrolytic reduction uses a DC
power supply that puts out a fully rectified direct current.
The same electrolytes as described for copper, 5% sodium
carbonate, 2% sodium hydroxide, and 5% formic acid, are
used, The current density mus* be very low. An amperage
rate of ,01 amp per square centimeter of artifact surface
glves good results., Alternatively, the raegulated DC power
supply can be adjusted *o give a cell voltage of
approx|mately three volts {Pearson 1974:299), When using a
formlc acid electrolyte, oniy inert anodes such as stainless
steel No. 316 or platinized titanium should be employed.
Mild steel 1s recommended over stalnless steel when sodium
hydroxlde |s used. Both electrolytes have their application
depending upon the nature of the siiver corrosion products.,

Conscl idative reduction. In conscolldative reduction, power
supplies are used that put out a partially recticfied or an
asymmatrlcal alternative current. In general, 90% of the
current |s forward current which is characteristic of DC
current and 10% is reverse current. Durlng electrolysis
there is a rapid succession of reduction and dissolution
cycles. During the 90% forward half of the cycle, reduction
of metal in the corrosion compound and deposition of metal
dissolved in the previous reverse current half cycle takes
place. During the 10f reverse half cycle there is a partial
dlssolution of the previcusly reduced or deposited metal;
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nowever, the 90% forward current puts the emphaslz on
reduction and deposltion over dissolution as the current
raverses 120 times a second. This technique was used by
Organ to regenerate the silver on the Ur lyre that was
completely minerallized to silver chloride to masslve
metallic sllver, while preserving the surface detalls of the
corrosion layers, Asymmetricat alternating current has
several advantages over straight direct current, and should
prove to be superijor in the treatment of metal artifacts,
even iron objects.

Alkaline dithionite

The alkaline dithionite treatment is similar to that of
alkallne sulfite described for iron. It is a relatively
cheap, simple and rapld method of consistently reducing
silver corrosion product o metallic sitver (Macleod and
Noerth 1979). The steps in the processing of silver by this
method are:

1. Immerse the objJect 1n 10-12% hydrochloric to remove the
encrustation layer consisting of sand, shell, calclum
carbonate, copper and iron corrosion compounds. Thls
requires from 12 hours to @ week or until all ¢leaning
action ceases and no more gas bubbles evolve. Durling
this step It Is necessary t¢c make sure that the solutlon

remains acidic¢. |If necessary, concentrated hydrochloric
acid is added to the solution to keep a waorking
strength.

2. Rinse thoroughly in tap water to remove all reslidual

encrustatlion and mechanically remcve any stubborn spots.

3. Immerse in a solution of alkallne dithlonite. MIx up a
solutlon of sodlum hydroxide (40g scodTum hydroxide per
ITter of water). Once the sodlium hydroxide dissolves
add 50g of sodlum hydrosulflite and then Immerse the
stlver quickly to eliminate oxidatlion of the solution In
the contalner. The contalner shou!d be completely full
of solution and have an alr tlght seal.

4. For one week agltete and turn the contaliner dally to
keep the solution mixed and to expose all surfaces of
the speclimens to the selutlion.

5. After the week 15 up, remove and rinse the speclmens in
water untll the pH of the rinse water remalns unchanged.

6. The corrosion products ¢n the surface of the artifact

will be reduced to & gray, metalllc sllver which can be
pollshed with a2 wet baking soda paste or a flberglass
brush.

Rinse and seatant

Following electrolysis or any chemical cleanfng, the
specimens should be thoroughly rinsed in dejonized water.
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If an alkaline electrolyte or chemlcal 1s used, The rinsing
should be more intensive. The silver is dried with hot air
or dehydrated in acetone and coated with clear acrylic
lacquer such as Krylon Clear Acrylic 1301,

Gold and gold alloys

Gold is a very noble and Inert meta! +hat does not corrode;
therefore, gold and high geid alloys de not require any
treatment. The copper andfor sllver corrosion compound of
low altoy gold are treated by the same technlques described
for those two metals.

Conservation of Ceramlics

Generally pottery from archeologlcal sltes require only
minimal treatment. When recovered from marine sltes such as
shipwrecks or even submerged or inundated aborlginal sites,
certain procedures must be fcollowed to prevent damage to
caramics. Pottery from marine sltes become saturated with
saluble salt+s and 1n many cases the surfaces become covered
with insoluble salts such as calcium carbonate and caicium
sulfate along with metal compeunds. The scluble salts
{chlorides, phosphates, and nitrates) must be removed from
the pottery Yo be stable. The soluble salts are hygroscople
and as the relatlive humldity rlises and falls the salts
repeatedly dissolve and crystallize, The salts eventually
reach the surface of the sherd or pet, exfoliating the
surface. In some cases thls causes internal stresses which
eventually breaks the specimen up. See the article entitled
"The Conservation of Ceramics from Marine Archaeclegical
Scurces™ by Olive and Pearson (1979) for a very succinct
discussion of the subject.

Field treatment and removal of soluble salts

The basic fleld requirement is fthat all pottery should be
kept wet after recovey. MNon-glazed earthenware, stoneware
and porcelain can be placed directiy into fresh water.
Glazed sarthenware should be placed in sea water that is
slowly diluted with fresh water over a period of Time.
Ctherwise the difference in the osmotlic pressure of sea
water and fresh water might In some cases deamage poorly
adhering glazes. The various tin enamel wares are
especially susceptible *o this. The procedure for removing
the soluble salts is simple. Just keep rinsing the pottery
in a series of water baths until the salts are removed., A
running bath 1s the quickest and most efficient, but It is
very wasteful. In most cases tap or fresh water can be used
exclusively, but if complete removal of the salts is
desirsd, then carry cut the final rinse bath in deicnized or
distilied water. Monltor the progress with a conductivity
meter to insure knowing when the salts are removed to an
acceptable level.
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Removal of insoluble salts

In most cases, the safest and most satlsfactory method of
removing insolubte salts from the surface of pottery is by
hand. Mos¥ calcarsous deposits can be removed falrly easily
by scraping with a scalpel, dental tcol cor other similar
tools. Smali pneumatic chisels and dental burs are atlso
useful, For many sites, the man hours toc mechanlically clean
all the pottery of insoluble salts Is prohibitive. Chemlcal
treatments must be applled. The following procedure Is
abstracted from Olive and Pearson {1579).

Pottery from marine sites are often cleaned of caicareous
encrustation by immersing it in 10% hydrochleoric acid untll
alt gas evolution ceases. This is usuzlly less than an
hour. If necessary the process is repeated. Always keep In
mind that the acid may weaken the body and alter the glaze.
Therefore, ceramlc materials should be left In the acld for
the minimum amount of time. Under no condition is pottery
with carbonate temper to be placed in an acid bath;
otherwise, the tempering materlal will be removed from the
paste, thoroughly weakening it.

Follow hydrochloric acid cleanlng, ceramic material should
be rinsed in tap water and, if necessary, placed In 10%
oxalic acld *o remove any remalning fron stains. This may
require as much as 24 bours. Oxallic acid s toxic, so care
should be exercised when uslng [¥. The oxallic acid also
adversely aftects the iron in the paste and glazes so the
process should be monitored very closely, leaving the
pottery 1n the acid the minimum amount of time. Oxalic acid
is very eftective for removing iron stains from porcelain
and stoneware. The pottery Is rinsed agaln and left to dry.

When care must be exercised, a 5% solution of
ethylendiaminetetra acetlc acid (EDTA), tetra sodium salft
can be used for removing calcareous deposits from pottery
with minimal effect on the iron content of the paste or
glaze. |In this process, the iron stains which are bonded
wlith the calcium salts are removed along with the calclum.
The EDTA treatment is much slower and more expenslive, but is
less damaging.

Stain remaoval

Iron oxide stains are removed wlth local appllcations of 10%
oxalic acld applied with cotton swabs to the surface of the
pottery. The surface should be pre-wetted to prevent the
absorption of the acld into the paste. Black Iron sulfide
stains, which are very common on pettery from marlne sites
cah be removed by Immersing the plece Into 10-26 volume
bydrogen peroxide until the stain disappears. MNo rinsing is
required after treating with hydrogen peroxide.
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Consclidation and reconstructlon

Quite often pottery Is encountered which requires

consol Idation after treatment because of a very friable or
weak paste or because of a poorly adhering glaze. For
consol Idation, soaking the pottery in a dilute solution of
polyvinyl acetate or Acrytold B-72 works very well. Sherds
can be reconstructed with a qood cellulold or acetate glue
that is internally plasticlzed. See the article entitled
"The Restoration of Ceoarse Archaeolcgical Ceramics" by
Mibach (1975} for more information on this subject.

Conclusion

This paper hes attempted to present some basic conservation
requirements and procedures of marine archaclogy. However,
individuals interested in archeolcglcal conservation should
consult the referenced sources and consult with a trained
conservator before attempting the procedures described
hereln. The preservation of antiquities should produce
objects that are chemically stable with an aesthetically
acceptable appearance. Ajll treatments should be reversible
in the event that the object should require additicnal
preservation. After an artifact has been completely
processd it can deteriorate. On!y if stored or displayed
under optimum cenditions can this be prevented. Since metal
artifects can become chemically unstable from a myriad of
causes and may need addlitlonal treatment, periodic
inspection, and evaluatlons of the artifacts are necessary.
At our present stage of knowledge, perhaps it is mest
realistic to say that the objective of archeclogical
conservatlon is te delay reprocessing as long as possible by
proper storage and to make any necessary retreatment simple
and brlef. It is obvious that the conservation laboratory
can play & major role in marine archeology, if the objective
Is to produce the maximum amount of archeclogical data from
the excavation. Close tles between the conservatlion
laboratory and each marine archecology projJect [s necessary.
When a strong relationship Is established between marine
archeology projects and conservatlon laboratories, increased
productivity can he expected.
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Conservation of organic marine
archeological materials

Victoria Jenssen
Parks Canada
Ottawa, Ontario, Canada

Introductlon

In the following review, | intend to familiarize fthe reader
with the current state of organic marine artifact
conservation. The two topics which receive the greatest
space are field conservation strategies and the state of
waterlogged wood conservation. Both are familiar problems
to archaeclogists and the changing methodolcgiaes will be
appreclated easily. While other topics like leather and
cork receive less space, their cultural importance and
conservation problems are in no way less those that of wood!
Several recent publications and some yet In preparation
directly address the marine archaeciogist on the subject of
conservatlon, complementing an already sizeable
biblijography.{t)

Natural Preservation of Finds

A targe part of our fascination with wet-site and marlne
archaeology lles [n the preserved appearance of the cultural
materlals. Thls is particularly true of the wet organic
finds, many of which prevlious to excavation may have been
known only from the historical record: footwear, clothing,
tooi=-handles, cordage, ships, etc. These can be rare not
only because organlic materlal were likely to be used,
patched, recycled, discarded or used for fuel in their day,
but also because they are chemically unstable to oxidation
and piocdeterloration in archaecleglical contexts. The
preserved appearances of these artlfacts belle fragile
hydrated states requiring professienal attentlon.
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The conditicens which tend to preserve organic finds
underwater Include:

low temperature (deep sites, cold currents)

- anoxlic soils {oxygen-depleted, reducing conditions,
sealed by clays or fine soils, fine sediments}

- minima! light (deep sites, sedimented !ittoral sites}

- minimal mechanical disturbance (no waves, ice,
icebergs, archaeclegical invastigation}

- undisturbed surrcounding environment {(nc nearby
dredging, new harbour town, fishplant, pulp=-mill}.

Changing any of these conditicns can disturb the
environmental balance around 2ll classes cf organic finds
and encourage chemical detericraticn through oxidation and
hydrelysis, mechanical damage, and also invite
biocdetericoration of the wood in the forms of boring molluscs
and crustaceans, marine fungi {(generaily soft rot), and
bacteria, ali able to use this newly-availabl!e source of
tood. Accordingly, archaeclegists should understand that
even thelr shortest "survey" of a site can spoil the
eventual excavation by disturbing the site’s ecological
balance., Backfilllng with sijt and plastic tarps may be
necessary to protect wood agsinst renewed borer activity,
even in cold waters.

Underwater archasologlcal sites should be characterized by
marine biologists who can apply their findings to their
science and to the slte's archaeology as well, For example,
the datability of your shipwreck may make its subsequent
ecology interesting for biological research and may, for
example, indicate the wreck's inslltation sequence, as in
the case of the Mary Reose's moliusc spat.{(2) You should
inspect any modern wood in the area for borer damage and
also consult marine biclogical agencles for any studies on
the local flora and fauna. While water quallity studies are
of some interest, silt studies can better characterize the
preservation conditions. |In particular, the redox potential
will indicate to what extent reducing conditions are
present, a state conducive to preservatlon of organics.

Sometimes the conditlons which have preserved organic finds
can actually damage inorganic materlais In the same
shipwreck, At Red Bay, Labrador, we feel fhat the
sulphate-raeducing bacteria which depleted the oxygen in tha
silt of the shallow harbour, once created an acld-enough
local environment to aid in the total dissoiution of Iron

hardware now lacking in the 16th century wreck.{3) In
addition, the surviving ireon artifacts found thus far have
been surfzce tinds, covered with ¢oralline concretion, and

in the case of the wrought-iron swivel gun, severely
mineralized.
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Some papers exist on the tople of preservation or organic
archaeological finds In addi+len tc the more plentiful
literature on the Incrganic finds, (4}

Excavation and Fleld Conservation

Congservation begins on the seabed since mest organic
materials will be sensitlive to handling due to their
hydrated state. Careful excavation and well-considered
{1fting is required. Both marine archaeologists and diving
conservators have been developing and adapting better
strategies tc minimize abrasfon and fragmentation:
alr|ifts, fanning, soft-brushing, use of sitt+lifts, rigid
supports, even block-|1fted pedestals, |ifting trays, to
mention a few.{5} Between the seabed and t+he proper
conservation {aboratory, & number of protective field
conservation measures must be cerried cut. There are
several useful articles on marine fileld conservation.{6}! A
fleld conservator is a necessity not only on an excavation,
bt especlally on a survey, since he can provide much
valuable advice and service and alsc save future headaches.
There are field manuals for marine conservation, however,
they are no substitute for this experienced professional
team member.

The artifacts must be kept wet and physically protected from
mechanical damage, both for short trips and long hauls.

With few exceptions, changes of salt water, being most
avaliable, are useable for short-term storage alfhough, if
fresh uncontaminated water is available, it is goed to start
off desalination as early as possible In storage, changing
solutions weekly. PFlastic containers, from large dustbinsg
to small food containers, are indispensible transport and
storage containers. Makeshift fie!ld tanks are best made
from 40 ml vinyl pool liners, factory-cut and heat-sealed to
your size, which are draped in a wooden box frame bullt to
size. Rips may be avoided 1f the plastic Is laid on a sott
bed, l|ike sand, spread in the bottom of the box.

Archaeologists will appreciate that thaey are responsible for
registering and tagging the finds directly upon retrieval.
Without provenience numbers, conservators have difficulty
documenting artifacts and storage inventories become
nightmares. Recommended labelling materials are
spun-~polyethylene or polyester papers {Nalgene Polypaper;
Bupon Tyvek) or either Teflon or stainless stripping
embossed with a sturdy Dymo gun. S5tandard Dymc embossing
tape can lose its image; varnished paper tags are hopeless.
Sometimes waterproof felt-pen numbering on polybags hoids up
to storage. In this case, and with the spun-polymer papers,
we have found that only the Sanford "Sharpie" black
waterproof felt pen image consistently survives storage.

Recommended methods of attachment are: (nclusion of each
artifact with its own label in individuval closed polybag or
tying label to small artifact with synthetlc yarn. Large

artifacts llke timbers and whalebones can have Thelir tags
directly attached with Monel ailoy tacking staples.
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When artifacts are retrieved in remote excavaticons, they are
usually shipped to proper conservation jabortories, often In
urban areas., Complex field treatments generally are not
feasible unless a fiald lab is sstablishad and resident
conservation staff can carry out and monitor procedures.
Mcst often, shipping is the cheapest and most ethical
alternative. Naturally, transport requires ingenuity and
effaective packing methods. Some method of damp-packing can
be adopted where abscrbent materlals (cloth, sphagnum moss
for example) and waterprocof wrappings are used in
combination with rigid and/or expandling pltastic foam in
crates.

The tople of biocides is difficult since we are raluctant to
use materials which may endanger cur own health and since
we'd llke to obviate need for storage bicocides by commencing
treatments promptly.(7) Some labs have luck using fish or
snaits to clean their tank storage. |In addition to regular
tank changes and using lids to discourage |ight-dependent
algal growth, Parks has commenced cleaning wood finds in the
field with non-ionic detergents. Although this method
promotes visual observatlon of detail, it is done mainly to
avaold contact rashes and sulphide odour in the field lab.

in cases where growth (s a problem, try circulating cold
water, some local waters seem to keep growth down. Dilute
solutlons of 0.1% phenol (carbollic acid), Dowiclde 1
(orthophenyl phenoll), stralght ethanol or even unscented
lysol have been used. 5Safe handling and labetllng Is
required.

Conservation Treatments of Waterlcgged Organic Finds

There are at least three major gosls of these ftreatments,
nameiy:

- to bring the artifact to a "dry" state with 2 minimum
of distertflon;

- to use materials of known and acceptable conservation
properties, if impregnants and the |ike are required.

- to preserve any scientific Information inheren¥ or
associated with the artifact for the entire sclentific
community (not just for archaeclogists, hlistorlans or
museum dlrectors).

Accordingly, your artlifacts are unique scientific specimens
whlch should be avallable for repeated testing of hypotheses
far as long into the future as possible. GSeveral
conslderations can affect your conservater's choice of
treatment methods:

- previous experience with sImilar materiais can suggest
adaptatlon of that method to your artifacts. OCften
empirlical testing 1s necessary: any related
discardable material should be included for the
conservator's use;
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- a reposlitory, usually a museum or a university
collection, is necessary to house the items. A stable
relative humidity maintained at a steady level (+ 2-3%
RH) 1n the 40-55% range s required. Organic materials
are notoricusly reactlve to humidlty changes and, given
a fluctuating environment, can tear themselves apart in
storage or display. (n addition, display light levels
should be kept low: 50-100 Lux. Storage should be in
darkness.(8)

- obviously, availability of equipment and supplies will
determine whether a conservator wili choose one
treatment cver ancther, say vacuum freeze-drying or =a
solvent method.

Water logged Wood Conservatlon

We are very fortunate In the case of waterlogged wood
censervation to have a high degree of cooperation between
dozens of conservators and wood technologists actively
carrying out both research and treatments. It is an
internattonal community |inked since 1977 by the

Newsletter of the ICOM Waterlogged Wood Working Group
(Committee for Conservation}.{9) Thls group has published
two conference procesdings to date, the most recent of which
is a2 kaleidoscopic textbook of the state of the art and the
science.(10)

Reflacted in the {ist of participants and the topics covered
are marine archaeology, wood science, the chemistry of
polyethylene glycol, case histories of ongoing conservation
projects in UK, USA, Denmark, Germany, Norway, Switzerland,
Canada, and the teaching of wood conservation as an academic
and applied science subject. Frankly, with the publication
of this volume thers is no longer any excuse for an
archasologist or a cultural administrator not being able +o
find a waterlogged wood conservator and some sound advice.

Water logged archaeotogical woods have several inherent vices
which can make them extremely difficult to dry without
dlstortion. Their cell structures, as well as their shapes
as artifacts, are preserved in a hydrated state by the
water, Removal of water, whether by air or vacuum drying,
can and does cause low osmo¥ic pressures within cells,
leading to cellular coilapse and finally, visible shrinkage,
crackling and warping. |In addition, the cellulose chains in
the cell structure are chemlcally satistied by the water
forming hydrogen-bonds at the hydroxyl groups. Apparently
removal of water allows adjacent callulose chains to bond as
the cel! walls approach each other In collapse. In most
air=drled archaecleglcal woods, It is usually impossible to
rehydrate the cracked piece because of this irreversible
bonding of the cellulose. Biodeterioration, generally soft
rot removal of the middle portlon of the secondary cell wall
{5, layer:, can lead Yo difterent soft and hard conditlons
in the same piece resulting in differentlal drying behavilor.
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Some woods are notorlously difficult to trest. For example,
white oak does not permit passage of fluids, even after
becomming wateriogged and exhibiting extreme surface decay,
due to blockages by tyloses. Hence, the choice of
impermeable white oak for casks and ships has caused a
common conservatlon headache.

As in treating any of the other organic materials, the
conservator of waterlogged wood has three activities which
he performs as best he can:

- assessing the wood's condition
- estimating the appropriate treatment

- assessing the treatment's progress and “final" results.

Water logged wood: condltion assessment

A conservator can learn much by feeling the wood,
identifying the specles and carefully probing with a
favorite pin, However, to carry out a treatment, he prefers
also to know the wood's moisture content (M.C.), possibly at
savaral locations reflecting different detected states of
preservation, so that he can predict and monitor drying.
Thls requires sample, maxlmum of 17cm , however, | cm long x
0.5 ¢m dlameter core sections can be used. Microscepical
axamlination will allow one to locate areas of cellulose
degradation or depletion, mineral inclusions or outright
mineral lzation.

Recently, Per Hoffman of the Bremen Cog project, Deutches
Shiffahrtsmuseum, has encouraged conservators to undertake
standard chemical evaluaticns of their woods{11), as indeed
has been done subsaquently in Denmark, in South Carolina
(the Brown's Ferry Wreck), at Parks Canada and Canadian
Conservation Institute. The approach is gquite expensive and
it Is |Ilkely that determination of a wateriogged wood's
"maximum moisture content" may provide a less expensive
maethod of approximating cellulose-content
determinations.(12)

Waterlegged woed: estimating appropriate treatment

Having assessed the wood's condition, a conservator will
form an idea of which treatment is most feaslble and most
likely to succeed, Unfortunately, overslze items can

compl icate what should now be a rational decislon. For
example, a small ocak fittIng may be put through a solvent
treatment in a fume hood, while an oak midship section may
have to suffer a PEG surface-trsatment with alr dryling.
Both may have been assessed as being in the same condltion,
but for safaty, logistical or economic reasons, the
treatment cholce differed. Obviously, a composlite wooden
artifact with inseparable iron or brass hardwars yet in_situ
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limits the choice of treatment due to incompatibilities of
metal-wood assemblies with PEG.

Most current waterlogged wood treatments fall Into two large
cataegories: aqueous polyethylene glycol pretreatments
foliowed by elither air or freeze drylng; or solvent-resin
treatments.{(13)

Polyethylene glycol (PEG) has been faml!lar to wet wood
archaeologists and conservators since the late 1350's when
workers in Sweden, the UK and the USA sgemlngly
simultaneously hlt upon the same approach.{14) In the early
1980's 1t is stiit proving to be an invaluable drying agent
for the wood, as seen throyghout the recent
ICOM-Proceedings. What is changlng is our application of
the product and our understanding of how and why [t works.

The "classlic" approach is still used occaslionally: +the wood
Is steeped Tn an Increasingly concentrated heated sclutlion
until an optimal penetratlon or PEG content [s achleved.

The Kyrenia wreck, degraded Aleppc pine, was treated thls
way where the PEG acted as a consolidant when [t congealed
upon cooling and excess water evaporated away. The
treatment was chosen In consultation with Richard Steffy,
the man responsible for the subsequent reconstruction, The
Bremen Cog, constructed with highly preserved white cak, Ts
being tank-treated In thls way with PEG 1000,

There are drawbacks to the approach., One to 20 year
treatments, often heated, can degrade the PEG, zlthcough
etfects of this degradatlon on the treatment have not yet
been evaluated. Certain well-preserved hardwoods |ike cak
but also degraded softwoods can suffer "implosian" or
osmotic shrinkage resulting In "hollow checked™ appearance.
This occurs when the wood loses its internal water faster to
the surrounding concentrated solution than that solutien can
replace the lost internal water. Artifacts can literally
shrink in their baths. Otherwise, while the dimenslions of
certain wood artlfacts can be preserved by thls approach,
the wood will be fllied with a congealed weak polymer which
gives little strength to severely degraded items and can
attract water and dust¥, dependling on storage conditlons.

Another approach to air drying with PEG has Involved
repeated surface applications with brush or spraying and use
of high humidity storage to effect slow drying. In theory,
the PEG chemically replaces t+he water near the surface,
bonding to the wood cellulose, During air-drying, less
drying stresses are thought fo be placed on the surface wood
cells minimizing shrinkage and cracking. |In cases of very
large t1mbers and structures, this drying method may be the
enly op¥lon. Certalnly this was the Wasa's treatment. A
variant 1nvolves application of hot concentrated soluticons
which may be more readily accepted by the wet wood than the
more dilute solutions.
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Certainly the most active current area of PEG use involves
freeze-drying whether using vacuum apparatus, non—vacuum
condensing systems, or even the winter climate. Pioneered
by Ambrose in the late 1960's in Australia, freeze-drying
wood with PEG pretreatments has enjoyed appllications also In
waterlogged leather, textile and cordage stabilization as
well (see below).

Low, medium or high molecular welght PEG's (or their
mixtures) are introduced usually by soaking the wood In
20-30% v/v solutions from six weeks and longer or, rarely,
by surface appllication. The artlfacts are frozen down then
placed In a drying chamber or area where the water is
removed by sublimation. The result is drled wood containing
a relatively small amount of PEG (presumably chemlcally
satisfying the former|y-hydrated cellulose); a wood that has
little shrinkage and a remarkably natural appearance if not
heft., Most remarkable of all is a recently discovered
bonus: that PEG pretreated freeze-dried wood appears not to
react nearly as violently to drastic changes in relative
humtdity (between 0-100% RH) as fresh wood.{15) In the case
of freeze-dried degraded wood, subsequent resin

consol idation may be required fo improve its physical
strength.

Solvent treatments still require resins and, in most cases,
can be viewed as proper consolidative methods. In general,
the artifactts water is replaced with ancther solvent
(alcohols, acetone, xylene, toluene, ether, or t=-butyl
alcohol) and finally steeped in an impregnating bath of the
chosen consol Idant-resin system, often at elevated
temperatures.

Most popular methods are:

Alcohol-ether-dammar (Christensen)
Acetone-rosin; Etfhanol-rosin (McKerrell}
t-Butyl Alcohol - PEG 4000, freeze drled
(Christensen, Jespersen)

Hard Wax (Christensen)

These methods are, In several cases, time-honoured
approaches to smallish, unique display Items | Tke
navigational instruments. Except in The case of The massive
woel |-accommodated TBA-PEG freeze-dry facilities In Denmark
and Japan, these freatments are for safety's sake carried
out on a |imited basis for smallish artifacts. Muskets and
numerous |arge deadeyes have been treated in acetone,
tsopropyl, or ethanol-rosin, in heated and cool solutions.
The rosin treatment is belng widely used for composite
wood-metal artifacts, variations occurring In the metal
treatments. All practloners are calling for research in
this especially difflcult area.(16)

The orientation of the artifact's wood to its original trunk

or branch will indicate how the piece may distort or crack
in drying. Ships' ribs often are made from the juncture of
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a branch and a trunk, hence a place of potential strain and
splitting. A flat artifact, radially cut, like a lapstrake,
will shrink iess noticeably than a plate cut tangentially or
quarter-sawn. Possibly the worst woods to treat are timbers
which preserve the entire concentric ring growth, since they
are really dressed +runks. In drying, the unrellieved
tangential shrinkage will lead to massive deep radial cracks
running down the centers of the squared faces. Kerfing,
which has been used to relieve this sort of stress In
rallroad tles and other massive lumber(17), has been
suggested, and is to be evaluated on the Ronson ship timbers
excavated in lower Manhattan last spring.{18}

Waterlogged wood: assessing treatment progress and results

We appear to be nearlng the day when, by monitering certain
aspects of the artitact 1tself, we may know how far along
the proposed treatment course we actually are. At present,
we monitor the impregnation solutions and, during drying,
the wood's dimensional changes and welght loss. The
tIimiting facter in wood Impregnatilon is diffusion and
evidence of success In this area Is often gauged by the
amount of impregnany¥ s wood has absorbed and to what

depth. (19} Only recently, mlcroscopy has begun to show us
where the Impregnants go. Baslc research using this
sections and staining techniques has enabled Young to
determine where at teast two grades of PEG go In wood: the
higher molecular weight polymer, Carbowax 3350, was shown to
fitl vold spaces |lke cell tumenae whille the lower welght,
namely Carbowax 400, was shown to occupy only cel! walls, as
in the manner of true bulking.(20) One awalts the day that
"standard logs" can accompany artifacts through a treatment
and be cut, cross-sectioned and stained to determine the
progress of PEG diffusion, As yet, we don't know what depth
of panetration is required for a successful PEG freeze-dry
treatment or whether some other aspect of Its diftusion or
chemistry with cellulose plays a more important role.

To a conservator, treatment of an artifact is never truly
completed, Rather, we've delivered it to the nex¥ stage, in
the case of waterlogged wood, we'lve dellvered 1t to tThe
influence of our ambient and/or controlled environments.
Most PEG-treated finds will nead climate-control, but
perhaps research will prove that the PEG freeze-dried pieces
can withstand less stringent climate control.

Waterlogged Leather Conservation

In contrast tc wood conservation which has bengfitad from
association with the advances in wood science and
technology, leather conservation has remained, until only
very recently, somehow a craft-orlented ftreatment dus,
possibly, to our attractlon to certain craft aspects of the
leather Industry. The greatest recent breakthrough in the
methodology is adoption of the minimal inTerventlon eTthic.
In this case, we are getting away from greases, softening
agents, and the multitude of attractive commercial and
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traditlonal hide preparaticns. instead we are attempting o
dry our leathers to be acceptable for curatorial study,
digptay and fater scientliflc study. Doubtless 1n the
future, skin studies will come Into their own as research
methodoicgies impove: speclies Identliflcatlon; tannling
process; nufrition; geographicatl source etc.

A recent article best describes the problem with
vegetable~tanned leather conservatlion and provides extremely
useful treatment methods.(21) Briefly, wet skin products,
by having ftost some {f not all tarning agents, experience a
hydration of thelr proteinaceous collagen chains, analogous
to that hydration of wood's polysaccharide cellulose chalns.
Loss of tanning agents lowers resistance to heat and
water-solubility, opening waterlogged leathers to
hydrolysis, embrit¥lement, and shrinkage from heat.
Accordingly, elevated temperatures (say above 40 degrees C)
and tong Immerslens should be aveolded. Alternatively,
approaching leathers |ike wood seems to be giving acceptable
results., That is, a PEG or glycerin pretreatment is

suppl ied to the polymer chains, presumably bending at
available hydroxy! sites, atiowing dlstortion-free drying,
whather by vacuum freeze-drying or, in a2 unique approach,
acetone drying. By this latter method, the water-glycerine
bath is subsequently replaced with acetone whlch, belng
immiscible with glycerine, evaporates leaving smal!! amounts
of glycerine within the artifact.

Research in this field is long overdue and recently some
promising projects have been launched: +the Canadlan
Conservation Institute has compiled a methodology for
microscopy and staining of archasclogical skins and is
evaluating leather softening agents; Parks Canada 1s
evaluating the use of iron-stain removal agents on
vagetable-tanned leathers, As well, the first number of an
Informal Leather Conservation Interest Newslgtter has just
been clrcutated(22) and there now exists a leather
conservation Institute in the United Kingdom{23).

Wateriogged Textilae, Matting, Cordage{Z4)

While many of the sstablished technigues, particularly fThose
of mounting and restoration, can be adapted to waterlogged
texllies, the woolen and vegetable marine fibrous finds share
uncommon fragllity, especially In drylng. While gross
specimens |ike manila cordage may obvlous!y collapse and
shrink in drying, Individual flbres can also shrink, flatten
and even “shatter®, ruling out multiple wet-dry cycles.

Depending on the slite, textiles may be preserved in silt,
requlring only superficial cleaning, while others can be
encrusted 1n concretion or iron corrosion products,
requlring chemical cleaning. Obviously ¥he sorts of
reaagents required to remove these sorts of accretions can
damage cellulesic and woolen flibres. Oxldlzing agents have
been commonly used (oxallc, HC1) while complexing agents and
reducling agents, and their combinations, show promlise as
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belng less damaging (ammonlum cltrate, EDTA-ZNa, DTPA,
sodium hydrosulphlte). Since the cellulosic fibrous
materials are highily reactlive to water, solvent dehydration
can be useful, and to avold further movement once an ltem Ig
drled, additional consolldants are best applied in non=polar
solvents,

Again, thls class of organics is benefiting from
freeze-drylng from pretreatment solutions of PEG with added
woak consolldating resins llke cellulosic derivitives,
polyvinyl pyrrholidone, etc. The Swiss have been usling thls
approach for flbrous finds from their lakes since the mid
1960's, contemporary with the same advance In waterlogged
wood.(25) An added bonrus of thls technlique Is our ability
to artliculate these artlifacts to the desired shape during
the gellling state In the freezing down.

The Archaeolcgy Division of the CC! has been adapting and
developing excellent cleaning, consolldation and mounting
methods for waterlogged textiles, particutarly severaly
degraded wools from the 16th century Basque bog site, Red
Bay, Labrador.{26)

Waterlogged Cork, Bark

In nature, these materials prevent avaporation of molsture
froem the free's trunk, due to the polysaccheride subaerin.
Accordlingly, once waterlogged, corks can be extremely
difficult to dry without collapse. Bottie corks have
responded to soaking in PEG {Carbowax 1000) and slow drying.
The CCI is, at present, conducting some basic research into
the rheology of birch barks at varylng humidity levels, a
study which may have applications for waterlogged corky
materials.{27}

Water lcgged Bone, Tooth, lvory

The physical propertles of these materials have bsen studied
extensively by physiologlsts, paleopathologists,
zocarchaeologists and even taphonomlsts.(28) The latter are
interested in the physical process ot fossllizatlon which,
incidentally, regqulres an initially waterlogged burial
environment.

Whole groups of natural history specimens, dinner bones and
the tlke often can be airdrled. Human bones are sald to be
mocre prone to detericratlon In buria! and may merlt close
attentlon.

Teeth often spllt upon drylng. They are reslily a composite
of more ¢ollagenocus dentine Interior with a mineral-rich,
laess elastic enamel extarier whlch comblinatlon leads to
dlifferentlal drying rates and stresses. |f spiltting is to
be avolded (or to be reclosed in a spllit Item) often the
only answer 1s ligquid or nigh=humidlty storage. Whille
elephant ivory has no enamel, the cross-grain structure can
lead to interesting cracking problems,
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Wairus Tvory with [ts marbled osteodentine is equally prone
to splitting. In short, drying of tooth without distortion
may be unfeasible.

On the other hand, wet bone which is suspected of fragile
surfaces has raesponded well to impregnatlions In agueous
restns or dispersions or in solvent-borne resins (PVA, PVB
etc.), often under vacuum.{29}

Waterlogged Keratins (Quili, Baileen, Claw, Hooft,

These proteinacecus materials are usually composed of
laminae deposited durlng growth, which, when retrleved from
wet sites, tend to delaminate on dryng. As a result, the
approach has been to adhere the iaminae. An adhesive
consol ldant 15 introduced into the laminae of the wet
artlfact by soaking (drawing vacuum can be tried), then
air-drylng the artifact under clamp.(30}

Freeze-drying !s proving to be an effective drying method
for many c¢lasses of waterlogged organic artlfacts and more
studlies are neaded. However, 1+ Is not the answer to al!
problems. You, as an archaeclegist or cultural
administrator shouldn't simply get a freeze-drier and try to
do it yourself unless you have a conservator as a team mate.
I+ is your responsibllity, whether you are an amateur or a
prefessional, to secure a conservator to care for these
finds. In additlon, you must support your conservator's
financial requirements for equipment and supplies. Don't
force him to flight your ethlcal and political battles.
Finally, a conservator, even one with a laboratory, can only
do part of the Job. Proper display and storage must be
planned for from the very beginning of your project.(31)
Otherwise the whole beastly expensive effort will have been
In vain.
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The law and the amateur in
resource management

Alan B. Albright

Institute of Archeology and Anthropology
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Columbia, South Carolina

Introductlion

Working with amateurs In the management of a state's
underwater archeological resources is a concept, which i+f
used Intelligently within the framework of practical
conslderatlons, ethical requlrements, and long~range goals,
can pay dividends far In excess of the monsy, tlme, and
energy expended. When | accepted The peslitlon as Underwater
Archeoiogist on the staff of the Instltute of Archeology and
Anthropoiogy of the University of South Caro!lna In July of
1973, | was given the responsibility of dliscovering,
assessing and managing the state's underwater archeclogical
resources using as a guidefiine a law that had been on the
books for six years but almost totally Ignored by the sport
dlving community. The law was written by a lawyer, on
behalf of himself, a shrimp boat captain, and a sport diver.
Their purpose was to gain legal protection over a Clvi!l War
blockade runner they had recently discovered and wished to
excavate. What they began, In writing this law, has svolved
over the years into a set of practical guidelines for both
the State and its citizens o foilow in managing South
Carcollna's underwater archeological resources.

In order for a rescurce management law fo accomplish the aim
for which i+ was written, it is first necessary to establish
2 philosaphy which is compatible with a state's long-range
goals. This philosophy becomes the underlying guide in +he
management of the resources through the law, | use the word
philosophy very broadly to encompass such concepts as
premises, attitudes and other principles that give ¥hrust,
meaning and direction to the law. In the 10 years that |
have bean involved In resource management, | have becoms
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convinced that the philoseophy behind the administration of
the law Is the bedrock on which the law itself should be
developed.,

I+ is specltically for that reascor that | cannot offer a
definltive plan of operation for the davelcopment of a law
for the management of Alaska's underwater archeologlcal
resources. Rather, i will first suggest a phllosophy of
workIng with amateurs that can be adapted to your particular
requirements and be reflected in your law. A phltosophy
that stresses education over law enforcement, cooperatlon
over confronYation and has as a goal the acceptance of
responslbliity by the sport divers for a major share of the
managemant of their own underwater archeologlcal resources.
This 1s accomplished by worklng withIn the law under the
direction of ¥he state. The premises which follow, when
taken together, form a philosophlcal statement of Intent and
direction In resource management from which a law can be
developed.

Premises
People are baslcaily good and tend to obey the |aw

Successful soclietles are bui!t on laws. The news media
constantly bring to our attention the results of personal,
national, and international tawlessness but seldom glve
aqual coverage to the dalily, ordinary, and routinely
expacted acts of civil obedience that surround us. Most of
us will live out our 1ives with only a few serious
ancounters with lawiessness, The preponderance of personal
actlivities is non-destructlive and within the |aw.

Coaparation Is more etfective than confrontation and threats
of law enforcement

Cooperation is more effective, economlcal, and gets the job
done better. For the resource manager 1t s also less
taxIng mentally, physically and emctlcnally In dealing with
the sports dlver to move toward a mutually acceptable goal
than to demand compliance through threats of !aw
enforcement, Unfertunately, law enforcement is sometimes
necessary. There are always some on whom the message Is
lost or who choose to ignore and flaunt the law. No system
s 100% effective. Perfection is a phenomenon not found in
humans or human endeavors.

Ethics can not successfully be Imposed on cthers

This was probably best demonstrated in the 1920s by the
rapld prolliferation of the i(llegal speakeasy and the
underground alcohol business of bootlegging, the common
man's response to the ethical and moral dictates of others.
The ethlgcs of one group cannot, through legislation alona,
be successfully Imposed on another group. The ethical
congapts that are an integral part of the education and
background of a professional archeologist generally run
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confrary to the deslires and geoals of the amateur collector
who percelves his avocation of artifact collecting
threatened by unreasonable bureaucrats. Ethics is one of
the main issues that separates the archeologist, who is
generally the resource manager, and the non-archeclegical
amateur, I+ is, however, the latter, the non-archeologlcal
amateur, who higstorically has bean responsible for the major
underwater archeclogical ¢iscoveries both numerically and In
slgnificance. it was amateurs who discovered such
presminently significant vessels as the VYasa, Mary Rose,
Philadelphia, and the Brown's Ferry vessel. The
archeclogist's position that he should be the sole arblter
of issues pertaining to that bedy of knowledge of which he
has special insight through educatlion, fralning, and
experience is valid, and In the long run must prevail. The
amateur, on the other hand, through whose dogged
perserverence, special expartise, and hard woerk, this
resource is discovered, should particlipate in its
management. These two oppesing viewpoints do not have to
ramaln unreconcilable. They can be brought together but the
raspensibllity for this rests with the archeclogist. He
must take action through an educational process to
demonstrate to the amateur that the best Intarssts of all is
served by a cooperatlive effort under professional guldance,
and this can be done.

Education is the kay to understanding, and understanding is
the foundatlon of conservation

It is readily obvious that the more | meet wlth Individuals
and sport diving groups the more cooperation | recelve from
them. These meetlings generally Include a sllde talk on
artlfact identification and history, ldentification of
artifacts they have found, a dliscussion on the law, and the
importance ot conserving the state's non-renewable
archeclogical resources. With the realization of the
Importance of conservation comes acceptance, comp!iance, and
eventually support of the |law.

It is sometimes necessary to accept a short-range loss in
order to make a long range galn

Advancements In the physical and social sciences d¢ not
always progress along a straight path. In rescurce
management It Is often necessary to make difficult
compromises. For example, iInformation derived from the
sport diver is usuzlly more valuable to our long range goals
In our quest for knowledge than thelr surface collecting Is
harmfuyl to the resource.

People generally want to become Involved
Without exceptlon, on every underwater project that the
Institute has carried out fn public view both sport divers

and support personnel have volunteered their services and,
under proper supervision, have provided valuable assistYance.
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Support and opposltlon are fdentical emotional responses,
travelling parallel paths and only a step apart

In deallng wlth the sport diving community | have found that
the most vacliferous opponents of the law regulating their
activitles become, through time and educatlon, the strongest
supporters of our conservafticn efforts.

People want and need approval

Psychologists call it stroking--the act of giving approval
and suppert. A state official who shows appreciation to a
sport dlver actling within the law binds him tc the law with
a moral force far greater than the occasion might normally
warrant.

The views ot the sport diver should be acknowledged and
respected even though they generally run contrary to the
ethics and values of the archeologlst

This premise is closely linked to the ethics statements made
earl|ier. Disparate groups can not resolve their ¢lfference
without an acknowledgement by both partles of the right of
differing viewpolnts. With +hls right acknowledged they can
begin communicating and resolving thelr diftferences as

equal s,

Practical Considerations

The South Carolina program provides the vehicle for the
blending of amateur participation under professicnal
guldance in the management of Its underwater archeological
resource. The law provides for the Ilcensiang of sport
divers to recover artifacts but requlires them to make a
written report of their activities to the Instltute on a
monthly basis. The licensing of sport divers fo recover
artifacts by the State is a very controverslal issue wlthin
the ranks of +he professional underwater archeological
communlty, mest viewing it as the antithesis of ethlcal
archeological resource management. From an acadenmic
viewpolnt they may be right, but very little of the world we
live In 1s structured along academlc [lnes.

The practical elements of the situatlion } encountered Tn
1973 were not those that jend themselves to an academlc
solution. | dlscovered that several hundred sport divers
wore recoverling artifacts and fosslils on a regular basls
from the 12,000 plus |lnear miles of creeks and rivers of
the State. The quality and quantity of artifacts and
fosslls recovered suggested that on and under the bottoms of
the rlvers lay a vast repository of informatfon In the form
of sunken vessels, artlfacts and fossils from the state's
histerlc, prehistorlic, and paleontological past. Fosslls
are Included In our management plan because in our river
system all underwater archeclogical sites have ylelded
fossils and all fassll beds have an archeoleglcal component.
Utiilzing the numbers, energy, expartise, and local
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knowladge of the sport divers was to me the most practical
and reasonable approach to take for a one-man oparation with
wide responslibllities and very Iimited resources. Even if |
had the capabllity thrcugh jaw enforcement to compal
compliance with the iaw, | would have chosen the voluntary
compliance route as the one most likely to be successful
over time.

The program developed in South Carolina for the management
of Its underwater archeclogical resources might sarve as a
guide for consideration by Alaska authorltles but should not
be adopted verbatim., The program that has evolved in South
Carolina over the past 10 years reflects the speclal needs
6f a small southeastern state with 1+s particular physical,
human, and cultural environment. That has lit+ie In common
with the special needs of the natlon's largest state with
Its own particular physical, human, and cultural
environment. The law, which Is actually the resource
menagement plan, is written for the special condltions of a
speciflc environment and, except in unusual cases, Is not
transferable from one area to another. The phltosaphy
behind the adminlistration of the law, that alement that
glves 1t vitality, is transferable. It is not tled to a
physical eavironment, rather it addresses the social aspect
of resource management, that part deallng with peopls.

The Law and I+s Application

The avthority for the management of South Carotina's
underwater archeologlcal resources rests by State law wlth
Dr. Robsrt L., Stephenson, director of the Institute of
Archeclogy and Anthropology of the University of South
Carolina, The day to day management responsibilities,
however, rest with me as dirsector of the Institute's
Division of Underwater Archeology. | mentlon resources
rather than Just shlpwrecks because, although shipwrecks are
a very vislble, medla attractive, and attention getting part
of the underwater archeological resources, they are only one
part of the whole and not the whole 1tself. Prehistaoric man
and his water-related sctivities deserve attention and
investigation as well as the water-related activities of
hTstorlc man. The management plan that covers one loglcally
should alsc cover the other,

South Carclina, |ike many states in the nation, with
navigable rivers, harbors, ocean coastllnss, or large |akes,
faces the problem of how to properly manage the resources
that |lie on the bottom in a manner to achleve maxImum
acceptablte protection to the rasources wlth minimum cost to
the state. It is easy to say that state governments have a
responsibility to find the money for adequate management,
but the realitles of budget |Imitations often dictate
otherwlss. There are a number of ways to handle this
problem. One Is to dany Its existance and let the free
enterprise system take control, excavate a slts for private
galn, sell and scatter the unrecorded artlfacts to parts
unknown, and otherwlse despoil an important segment of our
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history. The other end of the spectrum Is to pass
restrictlive laws, authorlze and fund a large law enforcement
establ ishment, and then spend a great deal of time and money
In law enforcement and defending the system in court. In
South Caraollna, we have chosen a middle course whlich we
belleve aftfords reasonable protection to the rescurce,
involves those affected by the law in i+s application, and
is cost effactive.

South Carclina is one of anly 2C or so states that has a |aw
pertalning to the management af its underwater archeologlcal
resources. It [5 cne of onty four or flive states with a
state program of uaderwater archeclogical investigation and
resource management, and is the only state to my knowledge,
tc have a program of resource mangement that has the general
support of the sport diving community. The vehlcle through
which this is carried out Is the "South Carcling Underwater
Antiquities Act of 1982." The law, In Its several verslons,
has been In effect since 1968, It was then called "Control
of Cartaln Salvage Operations." The change in title
emphasis from "salvage" in 1968, to "antiquities" in 1982,
reflects the growth and development of underwater archeolaogy
in $outh Carolina since its inception 15 years ago.

The taw does several things; it establishes, asslgns,
authorizes, and provides, as follows:

1. I+ estabiishes title *o the river bottoms and ocean
bottom cut to the three mile 1imit and +itle to "all
objects of archeologlcal and paleontoiogical assoclation
which have remalned uncl!aimed for more than 50 years.”

Z. I+ assigns responsibility for the management of this
artifact and fossll resource to the Institute, although
the curatlon of the fossils is the responsibility of the
South Carolina Museum Commlssion.

3., I+ authorlzes the Institute to conduct underwater
archeologlical projects and to llcense others to do the
same if It Is clearly "In the best interests of the
state," said licensee to be guaranteed no less tThan 50%
of the artlfacts recovered, "In value or in kind."

4, It provides for law enforcement, license revocation, andg
Judicial recourse tor the diver and tor the state.

The law authorlzes +he lssuance of three types ot licenses:
Hobby Licenses, Search Llcenses, and Salvage Licenses.

These licenses are not diving licenses, they are instead

| jcenses authorlzing a persen to go onto State property, the
river and ocean bottom, and to search for and recover State
property, the fosslis and artifacts. Each license is for a
speciflic activity and has 1ts own responsibilities and
requirements.
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The Hobby License Is lIssued to a sport diver for "temporary,
intermittent, noncommercial search and salvage operations of
a recreational nature requiring minimal equlipment, training,
and experience.” The |lcense is statewide in autharlty
excapt in the few restricted areas where Search and Salvage
Licenses may be in force or where the Instltute may have
placed off |1Imits for 1+s own research purposes., The hobby
diver 1s required to raepart his ticensed actlvitles on a
monthly basis detailing what was found, where, when, and by
whom, on forms provided by the [nstitute. These reports are
conflidential, are not open to inspection by other hobby
dlvers and are the major source of site locations for the
Statewide Inventory of Archeological sites.

The State has 60 days from receipt of the report to exerclse
I+s option on a division of artifacts. |If no divislon is
made within 60 days, t1tie goes to the licensed diver. Thea
fee is $2.00 per person or husband and wife, and $25.00 for
instructors for use in classaes In which Yhe recovery of
artifacts or fossits Is an Integral part of the Instruction.
Feas for out-of-state appllicants are doubie the Instate
fees, The license Is good for one year from date of Issus.
The hobby |icensed diver may not use any powared machanical
lifting or excavatling devices or remote sensing devices such
as metal detectors under this license. This is a hands only
licensa. Offenses arlsing ocut of this license category are
heard in a local magistrate's court wlth a maximum tine of
$200 or a Jail sentence not to exceed 30 days.

A Search License may be granted to an applicant for the
purpose of conducting underwater search operatlions using
electronlc remote sensing systems, ranging systems, or othar
sophisticated methods of search. It is granted for a period
of three months, for an area of one square mils In open
bodies of water, or one linear mlle in a river, The three
month tIme perlod and one square or |linear mile area is
called a search unit. Nine search unlits 1s the maximum that
may be issued under thls |lcense to any one applicant, The
fee for each search unlt 1s 525.00 for state residents and
double that for out-of-state resldents. Only the amount of
artlfacts needed for evaluation of the site may be removed
under this |llcense. A written report is required at a
frequency speclified in the license. A divislion of artifacts
Is always made, and the operation is monltored by Institute
parsonnel. The same 60 day option for flnal ownership aof
artifacts as In the Hobby License Is authorized. Offanses
arising out of thls |lcense category are heard In circuit
court and upon conviction are punishable by a fine not to
exceed 310,000 or Imprisonment not to exceed two years.

A Salvage License "may be granted to an applicant for the
purpose of conducting a wel! planned, continuing, underwater
salvage operation with experienced perscnnel and adequate
filnancial support.®™ The Salvage License is Issued for a
speclflc slte and s granted for a period of time not +o
exceed one year. A fee of $250 Is charged, $500 for
out-of-state reslidents., Detailed reports of all activities
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covered under the llicense are required inctuding a listing
of all perscnnel and equipment used under the |lcense.
Powered lifting and excavating devices are permitted
provlided they are used |In accordance with a plan of
operation previousty approved by the Institute. A written
report is required at a frequency speclfied In the |lcense.
Work under this 1icense is monitored by Institute personnedi,
Offenses in this |icense category are handled in the same
way as for a Search License.

The law was written 1n speclfic terms whaere precise
statements had to be made but In less specific terms where
discretlonary powers mlght be desired. For example, the law
guarantees fo the (lcensee egulity of not less than 50% of
the artlfacts, "In value or In kind." If it is decided by
the Instltute that an artifact, or collectlon of artlfacts
recovered under & license should remaln Intact and In State
hands, the Jlicensee is compensated "in value" for hls share.
It is the responsibility ¢f the Institute to find the funds
to compensate the diver. The compensation flgure is
determined by a panel of appralisers. An appralser
representing the diver and an appralser representing the
State chooze a third appraiser. The three set the value
which is binding on both parties. This has not happened In
the 16 years the |aw has been in effect, but the provision
is there if the need arlses.

In angther example of discretlionary power, the law, as
mentioned above, guarantees to the 1icensee equity of neot
{ass than 50% but, does not prohibit the Institute from
granting more than 50% equity, which it often does. For
example, the percentage equlity printed on the Hobby License
torm is 75% for the diver and 25% for the State, and In fact
the Institute has never made a division with a hobby diver
of his finds. Because of this non-possesslve att[tude tThe
Institute has never been denied the long-term loan of an
artitact for study or display. In contrast with not
requliring a division with a hobby diver the Institute always
requlres a divisfion wlth a Search or Salvage Licensee and
the salvor®s equlty in the |lcense seldom exceeds S0%.

There are two cructal provislons In the law that glive major
dlscretlonary powers to the Institute in the granting or
denial of licenses., The flrst authorizes the granting of a
Ifcense only "as the tnstitute may deem to be In the best
interests of the State."™ The second provislon states "No

I lcense tor the disturbance or removal of any submerged
antiquitles which, in the oplinion of the Institute, are of
primary scientlflc value shall be granted." Under South
Carcollna law, therefore, none of the many treasure salvors
that have had salvage |lcenses in other states, could
operate In South Carollna because the institute conslders
treasure vassels and all vessels sunk In the 18th century or
before +to be of primary sclentific value. The declsion on
what constitutes primary scientlflc volue is made by
Institute archeologists, not by politicians or special
interest groups. Llcenses for salvors desiring to work on
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vessals lost In the 19th and 20th centuries are handled on a
case-by-case basls. A recognized underwater archeologist
wishlng fto excavate a shipwreck of primary scientific value
could not do so under the licensing system. He would
Instead be appointed an adjunct member of the Institute
statf for the duration of *the project. The Institutels
facitltles and equipment would be made availtable 1o him If
needed.

In order for this |aw to be made into a workable tool for
resource management it was necessary Yo make some hard
decislons. [t was decided that using the law as a club to
bludgeon compiiance would be immediately counterproductive
and flrmly establish an adversary relationship between the
diver and the Institute. Aside from the fact +hat the
Institute could not fund an adequate !aw snforcement sffort
it was believed that If we could open up a lline of
communlication with the divers, present the case for
conservation with convictlon but not from a position of
unassailable power, stressing !ong-range benafits of an
educational and scientific nature for the cltlzens of the
State, the divers would respond in & posltive manner. And
such was the case, but it did not happen overnight.

| sought & close assoclation with the divers and spant many
hours in countless dive club meetings and with individuals
discussing each other's special cancerns., Their opinions
were sought and fistened to, ours were received and
considered. We were open wlith each other and held nothing
back particufarly when we had a controversial point to maks,
or positions to defend. In other words we opened lines of
communication, conducted curselves with courtesy and
respact, recognized each other's value and potential
contrlbution, and eventuatly developed a trust that made
mutual cooperatlion inevitable.

There are 2 number of qualities about South Caroclina that
have created a physical environment In which our program has
been able to take root and grow. Probably most important,
at least to date, Is the complete absence of known, or
scught after, treasure wrecks In State waters. For this we
are thankful. South Carolina is a small state but has a
relatively large number of rivers for its size. These fresh
water rivers, where most of the diving takes place and most
of the discoveries are made, are beneficial to our
conservation efforts because they inhibit twec major
destructive forces to shipwrecks and artifacts, teredos and
electrolysis. Organlc and inorganic material from river
sites tend to be in better condition than comparable
materTal recovered from sea water. Most of the rivers are
wlde, some are quite deep, and except for the Cooper River,
have a high tannln or particulate matter content which
IMmits visibllity severely. The Cooper River alone In the
state often has 15 feet visibility. Out to the three mile
1imit In the ocean viIsiblllty is almost always very poor.
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The general poor visibility ftends to quickly efiminate the
dilettante divers, and thoss who perservere do so with a
slngleness of purpose. This personality type initially
tends tc oppose regulatlon but upon learning how the Taw is
applied and why, usually becomes supportive. The small size
of the state a!so works in our favor because 1t is possible
for me to drive from the Institute in Columbia to the most
distant part of the state to visit a site or mest with a
diver in less +han three hours, and to the center of diving
activity arcund Charleston In only two hours.

Results

I do not want tc imp!y that our management technlques have
resulted in 100% compllance by the sport diving community,
for that is not the case. A number of divers from both In
and out of stete ignore the law altegether, and take the
chance that they wl§l not encounter a i{aw officer while
diving, They have not a!ways been successfu! and arrests
have beon made. We are also aware that scme divers do not
list al! of their recoveries or sltes on the monthiy report
forms they send Yo the Institute. Some report to us anly
objects they have no Interest in, or are not saleable,
keeping the saleable objects for themselves. This has
happened, and will undoubtedly contlnue te happen, but |
believe at an increasingly lower rate as time progresses.
Certain divers have trled to clircumvent the Institute's
licensing authority by working within the State polltical
system or through other agencies such as museums, but in
this they have not been successful. We have revoked

| icenses for cause, and have had our revocatlons challenged
In court. To date, however, all our legatl actions have been
upheld or the challenges have been thrown out of court
before reaching trial stage.

In contrast to the negative response mentioned above the
positive side of the program is encouraging. In 1976 a
hobby diver discoevered a shipwreck in the Black River in
South Carollna at a site known as Brown's Ferry, He
reported the discovery to the Institute and after a
determination had been made that the vessel dated from
around 1740 and was of primary significance to the study of
early 18th century river craft, he voluntarlly relinguished
hls equi+ty in it and donated his share to the State. This
would not have happened in an environment of confrontation.
The vessa! was ralsed by amateurs under professional
direction and examined in detall. J. Richard Stetfy of the
Institute of Nautical Archeology, probably the leading
authority on ancient ship construction sald of the vessel:

In my opinien, it 1s the most Important single
nautlica! discovery in the United States to date.
In the first place, 1t establishes abundant
primary evidence for American shipbuilding neariy
30 years earllier than previocus discoveries. Morea
important!y, this was a merchant hull, built
without the anxlety, bureaucracy, and Iinefficiency
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often associated with vessels of war. As such, it
defines everyday technology in a competitive
atmosphere. Additionally, this was a local type -
Important to any maritime scholar - representing a
periocd and area In which far too little maritime
informatlion has besen forth coming.

Because of the cooperation of a single hobby diver in
donating the vessel, | was able to ralse $300,000 for the
construction of a canservation !aboratory for the Brown's
Ferry vessel and other veassels yet to be recovered from
South Carcollina and other states. |t is anticipated the
taboratory will be In use well into the next century. This
laboratory, resulting from an act of civic responslibllity by
a sport diver should put to rest the often heard statement
that all sport divers are despoilers and looters of our
herltage.

Hobby divers have reported to the !nstitute the location in
South Carglina rivers of at least six other sunken vessels
of the 18+th and early 1%th centurles. These vessels may
each bhe as signlficant to the study of the early marltime
hlistory of thils natlon as is the Brown's Ferry vessel. To
our knowledge, and to their credit, not a slngle vessel has
baan dlisturbed by a hobby dlver nor has a diver entered a
claim for any of the vessels since they were reported to the
tnstitute. The few artifacts that were removed from cne
wreck, prior to our {nvolvement, are available for
examination on raquest.

Hobby divers and others knowing of our interests, have
reported to the Institute the location of over 20 dugout
canopas, the majorlity of whlch were formed by fire and
scraping, in the prehistorlc manner., AT our request the
divers have not disturbed them since thelr discovery and
have expressed their deslre to us that the canoces eventually
be raised for examination, conservation, and display in a
S5tate or county museum.

A numbar of years ago a hobby diver recovered an Infact
example of a "Colono~Indian” jug from underwater. It was
assumed that +this plain, low fired, red earthenware jug had
been made by Indlans tor sale to the colonists for use by
slaves. However, an archeolegist from the (nstitute,
examining the shape and Impressed design found exact
duplicates being made and soid in Africa in tThis century.
He further found In examining our site files that
"Colono=Indian®™ ware had never been recovered, at !east in
South Carc¢lina, from an Indian site and had always been
recovered from a s'ave associated site. This has given a
naew dlirectlon for research on the interpretatlion of a type
of ceramlics found in relatively large numbers in the
scutheast, Many scholars have examined our ceramlc
cotlection [n order to flnd parallels in their collections
that might be Indian made in name but slave made In fact.
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Operating with a diving staff of only two, we are dependent
on the veluntary support of hobby divers. On occasions too
numerous to mention we have called upon divers for free help
on one or two day projects and have seldom been turned down.
On *wo occasions & number of divers have given us, free of
charge, their two weeks annuat vacation for the privilege of
working on a proJect under Institute supervision., We have
more volunteers than we have time or opportunity to use.

At present there is only one salvage license in force for
the excavation of a shipwreck., This license was issued to a
sport diver from Floride who, while diving in South Carolina
under a Hobby License, dlscovered the remains of the Federa!l
transport U.5.8, Boston lost In the Ashepoo Rlver in 1864,
The Boston had been hit by ¥5 to 80 cannon balls from a
Contederate artiflery battery. It had caught fire, burned
to the water line and sunk. After *the war 11t was salvaged
under a Federal contract and undoubtedly picked over by
genaratlions of fishermen. The Institute did not conslder
this vessel to be of primary scientliflc value. The goal of
the salvage operation was to recover the artifacts to seil,
a concept anathema to archeologlists but reascnable to the
layman. Because this site has both Federal and State
components, both entlties were involved wlth the licensing
process. A mutually agreeable understanding was reached by
the three partles involved=-=-Federzl, State and the private
sector--with the Instltute having overal] management
responsibilitles. The salvor submitted a plan of operation
which, after modificatlon, was approved. He is conducting
his operation In a scientific manner working within a five
foot grid system, recovering al!l objects, and carefully
measurfng major hull features. Artifacts are given a fleid
cataloque number, recorded on Institute forms, and stored 1n
separate contalners at a nearby law enforcement complex.

The required divisions are made, at appropriate times, to
the proportions, 25% for the Federal government, 25% for
South Carclina, and 50% for the salvor. The !lcensee has
conducted himself in a responsible manner, carried out
Institute directions to the letter, and Is a valuable assat
to our program.

Qther Amateur Support

Up to this point the only amateur | have mentioned has been
the sport diver, who through the years, has played an active
and vItal role in ail of our activities. There [s another
category of amateur who plays an equatly vital but less
visible role. This is a person, or flrm, whose support Is
through the lcan, or gift of supplies and equipment. The
recovery of the Brown's Ferry vessel would not have been
possible without this kind of help. For instance, a garden
supply store owner loaned vs a pump and hose, and later a
second pump, a fire department loaned us a2 hose nozzle, from
the Alr Force we borrowed lifting straps, from the National
Guard an air compressor, a shoe stora operator suppltlied
sprinklers t¢ keep the artifacts wet, a hardware store
donated heavy rope, prisoners from the county jalil moved
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bricks recovered from the wreck, from a Sears automotive
center we borrowed heavy duty batteries, from Internaticnal
Paper Company a 50 ton crane, and from a trucklng company =
40-foot fiatbed truck. All of this assistance came at no
cost to the projet, Englineers and welders from a nearby
sawmill on thair own tilme designed and bullt the large metal
frame used to support the vessel, and the paper company
unlon supptied the crew for the crane. This was by any
definition, a communlity project, supported by amateurs.

Another form of amateur support comes from an organization
created a number of yesars ago called the South Carclina

Underwater Archeclogical Research Councl!. [+ s composed
of an insurance agent with |aw enforcement, busliness, and
polltical affiliations, a manufacturer and builder who

worked on the Brown's Ferry project, a lawyer, and a

publ isher and media specialist who currentiy holds a Hobby
License., The purpose of the council is to promote
underwater archeclogy In the state and to assist the
Institute In any of Its activities relating to the
underwater program. Ovaer the years it has developed funding
sources but more Importantiy it has provided me an entree
into the business and political structure of the state |
would not otherwise have.

Concluslan

The basic goal of the archeologist is the acquisition of
knowledge, not the collection of artifacts, although tha two
are Inextricably entwlned for a major part of the learring
process. South Carolina's resource management program
utillzing the amateur in actlve and supportlve roles, as
detalled above, has already yielded majJor new information
for the general body of archeolaogical knowiedge and has the
potential to make new contributions well into the future.

In order for a law to be effective it must be enforced, or
must engender voluntary compliance. Although enforcement Iz
occasional !y necessary, [t Is always time consuming,
expensive, must be continually carrfed out, and firmly
establ [shes an adversary relationshlip as the norm.

VYoluntary ¢ompl lance on the other hand, a product of
sducation, understanding, and compromise, is less expensiva,
self-motivating and establlshes cooperation as the norm. [n
Scuth Carolina we have chosen the |atter.
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The Alaska Historic Preservation Act
and submerged cultural resources

Thomas Herrick Robertson

Douglas K. Mertz

Office of the Attorney General, Alaska
Juneau, Alaska

Introductlion

The Alaska Historic Preservation Act, Alaska Statutes
41.35.010 -- 41.35,240, is an attempt by the Alaska
Legislature to establish a comprehensive body of law to
protect endangered resources of cultural signliflcance.(1)
The scope of this effort is apparent from the declaration of
policy contalned In AS 41.35.010:

I+ Is the pollicy of the state to preserve and
protect the historlic, prehlstoric and
archeological resources of Alaska from loss,
desecratlion and destructlion so that the
sclentifle, historic and cultural herltage
embodied In these resources may pass undiminished
to future generations. Yo this end, the
\aglslature finds and declares that the historic,
prehistoric and archecloglcal resources of the
state are properly the subject of concerted and
coordinated efforts exerclised on behalf of the
gensral welfare of the publlic Tn order that these
rescurces may be located, preserved, studied,
exhibited and evaluated.

Whether or not this anactment has lived up to legislative

expectations is subject to debate.(2} There is no doubt,
howaver, that It has had little Impact beneath the sea.
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The Language of the Act

Applicabllity to submerged resources

Tha Alaska Historic Preservation Act addresses the fate of
certain "historic, prehistorlic and archeclogical
resources."(3) The definition of these rescurces, contained
In AS 47.35.230(4), does not distingulsh between those found
on dry ground and those found under water:

{4) "historic, prehistoric and archeclcgical
resources" Includes deposits, structures, ruins,
sites, buildings, graves, artifacts, fossils, or
othar objects of antiquity which provide
information pertaining fo the historical or
prehistorical culture of peopla in the state as
wa!ll as to the natural history of the state.

The objects identified in this definition are typically
located above sea level, but nothing In AS 41,35,230{4)
expllcltly excludes those which are submerged. Any doubt
that submerged obJects are covered by AS 41.35.230{4}) Is
eliminated by AS 4t.35.020(a). In that section, the State
of Alaska "reserves to [tself" title tc all cultural
resources "sltuated on land owned or controlled by the
state, including tideland and submerged land..." Although
some relationship to land seems to be contemplated in this
context, whether that land Is wet or dry does not seem to be
a factor.

Resources covered by the act

The deflnltion of “historlic, prehlstorlc and archeolegical
resources" contained in AS 41.35.230(4) is broad enough to
cover objects which have not been excavated, objects which
have been excavated and lost, and objects whlch have been
excavated and placed in public or private collections.
However, substantive provislons of the Act add other
limiting factors. As a result, whether or not an object is
sub]Ject to the Act depends, In part, on which substantive
provision of the Act 1s being applied.

Substantive provisions of the act

The Act as a whole addresses acquisition, excavation and use
of cultural rescurces by the S5tate of Alaska and establishes
a mechanism for publlic recognitilon of certain cultural
resources in private ownership. It assigns primary
responsibility for these matters to the Department of
Natural Resources. The Act also creates the Historlc 5ites
Advisory Committee.(4) Action by the committee is a
prerequlsite to use of many protectlons of the Act. It alsco
serves as the state raview board under P.L. 89=-665, the
Mational Hlstoric Preservatlon Act of 1966.{(3)

The keystone of the Act Is AS 41.35.020. This section
asserts state ownership of cultural resources "slituated" on
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land owned or controlled by the state and, on its behalf,
declares an "exclusive right of field archeology." AS
41.35.020 also disclaims any diminishment of “the cultural
rights and responsibilitles of persons of aboriglnal
descent™(6) and, cn reccmmendation of the Historic Sites
Advisory Committee, authorlzes use of state owned objects by
"local culturel groups."

AS 41.35.030 empowers the Governor, on recommendatlion of the
Historic Sites Advisory Commlittee, to declare "any particulr
historic, prehistorlc or archecloglical structure, deposlift,
site or other object of scientiflic or historic Interest"
which s situated on state or private land to be a state
monument or historic site. This designation on private land
requires wriften consent of the owner. The Act assigns
administration and support of state mconuments and historic
sites to the Department of Natural Rescurces.(7)

The Department of Natural Rescurces, on recommendation of
the Historic sites Advisory Committes, is authorlzed by AS
41.35.060 to acquire cultural resources by glft, purchase,
dovise or beguest. |f, agaln on recommendation of the
commlttee, a cultural resource is in danger of "beling sold
or used s¢ that its historlc, prehistoric or archeological

value will be destroyed or sericusly Impaired, or Is
otherwise In danger of destructlon or serious impairment,™
the department may "establlsh” its appropriate use. |If the

owner does not adhere to restrictlons Imposed by the
department, the property may be acquired by eminent
domain. (8)

AS 41,35.070 mandates that the Department of Natural
Resources "locate, identlfy and preserve In sultable records
informatlion regarding historic, prehlistorlic and
archeologlcal sltes, locatlons and remains" and submit that
Information t¢ the heads of the princlpal state agencles.
This section also authorizes the department to excavate
pubiie construction sltes and to require a survey I[f
"nistoric, prehistorlc or archeological sites, locatlons,
remalns, or oblects™ are discovered during public
censtruction,

AS 41.35.080 authorizes the Commissioner of Natural
Rescurces to Issue permits for the "investlgation,
excavation, gathering or removal from the natural site" of
state owned cultural rescurces.(9) However, thls section
also provides that 1f the resource, aor the site of the
resouce, |s “sacred, hely or of rellglous signiflcance to a
cultural group" then the consent of that group must be
obtained before a permit will be Issued.(10)

Excavation of cultural resources on land in private
ownership Is addressed in AS 47.35.090 and A5 41.35.100.
The former requires three months notice to the department
before "any constructlon, alteration or Improvement” of a
designated state monument or historic sife. The iatter
requlres the department to obtain written approva! of the
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owner before excavating "historic, prehistorlic or
archeological remains"™ and requires i+ to compensate the
owner for any resulting reduction In the valug of the land.

Finally, the Act Tmposes criminal sanctions for misuse of
cultural resources. The untawful acts are |isted in AS
41.35.200:

(a) tt ts uniewful for a person to approprlate,
excavate, remove, injure, or destroy, without &
permit from the commisstoner, any historic,
prehlsteric or archeolcglcal! resources of the
state.

(by I+ ts untawful for a person to possess, sell,
buy or transport withln the state, or offer to
sell, buy or transport with!ln the state, historic,
prehisteric or archeotoglical resources taken or
acquired in violatlon of this sectlon or 16 U.5.C.
433,

{c) Nc person may un)awful ly destroy, mul+ilate,
deface, 'njure, remove or excavate a gravesite or
a tomb, monument, gravestone or other structure or
object at a gravesite, even though the gravesite
appears to be abandoned, lost or neglected.

(¢} An historic, prehistoric cor archeological
resource which 1s taken in vfolation of this
section shall be seized by any person designated
fn §220 of this chapter wherever found and at any
time. Objects seized may be disposed of as the
commlissioner determines by deposit in the proper
publlc depository.

¥Yiolation of any of these praovisions is a misdemeanor
punishable by 2 fine of $1,000,.00, imprisonment for not more
than six months, or both. AS 41.35.220 permits persons
authorized by the Commissicner of the Natural Rescurces to
enforce the Act, in additlon to regular peace officers.

tnternal Problems with the Act

The question of coverage

As noted earlier, certain substantive provisions of the Act
supplement the definition of "historic, prehistoric and
archeological resources" at AS 41,35,.230(4). Nonetheless,
significant amb!guity remalns concerning the basic question
of coverage.

The assertion of ownership in AS 41.35.020 applies to
cultural resources "situated on land owned or confrolled by
the state."™ The princtpal problem with this language is
that it does not describe the connectlion requlred between
the object and the |and on which T+ s "sT+uated" and for
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the most part ignores the possiblil+y of competing claims of
ownership.{11} For example, the fanguage is arguably broad
encugh to Include objects which heve been loaned to the
state for display in the Alaska State Museum. As a resulft,
applicabtlity of the Act 1s not clear when ownership of land
does nct unambiguously give rise to a corresponding right
over objects assocclated with it.(12)

Perhaps the best !liustration of ambiguity covered by the
Act's failure to address these questlons is provided by

vessels that have foundered in mavigabie waters. In Alaska,
marl+ime tragedies as recent as the 1952 sinking of the
Princess Kathlean are considered of historic interest., I+

Ts at least arguable that ™artifacts” and "other objJects of
antiqulty" within the contemplatlon of AS 41.35.230(4) can
be obtained from wrecks of similar vintage.(13) Since the
state holds *1tle to the bed of navfigable waters up to three
miles offshore,(14) 1t appears that any vessel that founders
in these waters is "sttuated" on state land. However, any
state clalm o ownership in these circumstances 1s subject
+o challenge by persons exercising salvage rights under
foderal maritime law,(15) a problem the Act does not
address.

AS 41,335,020 contains additional language besring on the
tssue of coverage which 1s alsc ambiguous. The
accommodation of M™cultural rights and responslbilities of
persons of aborfglnal descent,” although laudable, does not
identify The manner 'n which those rights and
responsibilities are fo be determined. Presumably,
traditional uses of cuitural resources by Alaska natives are
subject *to proof. However, As 41.35.020 aisc contalins a
statement +hat nothing 1n the Act Minfringes upon their
right of possession and use of those rescurces..." The
statute does not expressly I1mit this right to the exerclse
of "cultural rights and responstbilitles” nor, as we have
seen, does it clearly associate "cultural rights and
responsibilities™ with tradftional uses of cultural
resources by Alaska natives.

Limitations on criminal prosecuticn

Amblguity in a civil setting can often be eliminated through
I1tigation. In the criminal iaw, however, fundamental
principles of due process require that statutes proscribing
conduct use terms which are reasonably definfte so that
persons of ordinary intelfifgence can conform their actions
to what the law requires.{i6}

This issue was raised In a setting analogous to the Alaska
Histor ic Preservation Act in United States v. Diaz, 499 F.2d
113 (9th Clr, 1974). In +hat case the appellant was
convicted under the criminal provisfon of the federal
Antiquities Act, 16 U.S.C. §433, with appropriating “objects
of antiguity situated on |ands owned and controlled by the
Government of the Unl+ted States without the permission of
the Secretary of tintertor." The United States Court of
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Appeals for the Ninth Circuit reversed appellant's
conviction on the ground the statute, by using undeflined
terms of uncommon usage, was so vague as to violate the due
process clause of the federal Constitution.(17) It
observed:

Wa have no doubt as to the wlisdom of the
laglslative judgement (made close to seventy years
ago and reinforced by experiences of the present
in the despoliatlon of public lands}t that public
interast in and respect for the culture and
heritage of native Americans requires protect¥ion
of thelr sacred places, past and¢ present, agalnst
commercial plundering.

Protection, however, c¢an involve resort to terms
that, absent legislative deflinition, can have
different meanings to differeant people. One must
be able to knew, with reasonable certainty, when
he has happened on an area forbidden ta his plck
and shovel and what objJects he must leave as he
has found them,.

Nowhere here do we find any definition of such
terms as "ruin®™ or "monument" (whether historic or
prehistorict or "object of antiquity.” The
statute does not Iimit itself to Indian
reservations or to I[ndlan relics. Hobbyists who
explore the desart and its ghost towns for
arrowheads and antique bottles could arguably find
themsalves wlthin the Act's proscriptions.

Counse! on nelther side was able to cite an
instance prior to this in which conviction under
the statute was sought by the Unlted States.

The "obJects of antiquity™ at issue in Diaz were face masks
made only three or four yesars previously and deposited by an
Apache medicine man In a cave on an Indian reservation. It
Is possible that the conviction would have been upheld |f
the objects at issue were more clearly of anclent vintage.

Although the court 1n Diaz characterlzed the Antiquities Act
as "tatally vague," prosecutlons under vague statutes are
sometimes upheld where there s no legitimate doubt of
applicabllity in a partlicular case. The Alaska Supreme
Court considered this problem In Stock v. State, 526 P.2d 3
{Alaska 1974), in which the appellant was convicted of
polluting state waters In violation of the Alaska
Environmental Conservation Act.{18) The court affirmed the
convlction, observing that "[clourts have often recognlzed
that the possiblilty of difflcult or border!ine cases wlil
net invalidate a statute where thers [s a hard core of cases
to which the ordlnary person would doubtiessly know the
statute unquestionably applles.™

The statute at issue in Stock provided somewhat greater
specificlity than the criminal provision of the Alaska
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Historlc Preservation Act.{19) Statutes are presumed to be
constitutional. While we cannot predlict with certalnty that
I+ will be upheld, the constltutlional valldlty of the Alaska
Historle Preservation Act may turn on the clrcumstances In
Individual cases in which it is invoked.(20)

The question of adminlstration

Another iImitation on the usefulness of the Alaska Histerlc
Preservatlen Act concerns the extent to which publlc
resources are made avallable t¢ implement it. Governor
Egan, who wholeheartediy endorsed the need for legisiatlon,
allowed the Act to become law without his sigmature. He did
50 because of the nead for clarification and because of the
fact that no funds wera appropriated for its Implementation.
See 1971 Senate Journal 941.

The maritime setting provides additlonal motivation for
actlve sdministrative efforts. As dlscussed beiow, the
relationshlp between state antiquities legislatlon and
foderal admiraity faw Is unsettled. To the extent states
rely upon passlive assertions of ownership, they run counter
to an activist bias in admiralty which rewards actlons
actually resulting In the reliaf of vessels In dlstress.(21)
A state which actlively pursues protection and recovery of
submerged artlfacts ls In a far better position to withstand
fegal challenges in this area than is a state which remains
passive.{(22)

There has, howaver, never been a separate, ldentifiable
appropriation for adminlistration of the Act. The Department
of MNatural Rescurces has made |imited funds available to the
Historlc Sites Advisory Committee which have enabled 1t to
meet an average of twice yearly, the statutory minimum.(23}
The Governor has not designated a single state historic site
or monument since enactment of the Act in 1971. The
Department of Natural Resources has naver distributed funds
under the Alaska Landmark Program. It has never attemptad
to obtain titla to cultural resources under the Act's power
of eminent domain.(24}

Other Probjlems in Application

Conflicts with feaderal admiralty |aw

Application of the Act, or simllar legislation of other
states,(25) to underwater artifacts Is beclouded by one
unsattled question in the law: Is ownership of wracked
vessels and thelr cargo governed sclely by federal admiralty
law, or may states dlctate other methods of determining
ownership? On its face, the Historic Preservation Act lays
claim to all cultural resources, Including shipwrecks, on
submerged state land.(26) A recent 1lne ot federal cases,
however, Indlcates that Alaska's claim may be subordinate to
that of psrsons salvagling vessels or cargo under provislons
of federal admiralty law.
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Admiralty or maritime law s a body of rules developed over
centurles of use In seagoing nations which governs most
Important legal aspects of mari+ime affairs. Among other
matters, disputes over contracts In maritime commerce and
personal injuries connected wlith vessels are determined
under admiralty law rather than under the laws of the states
within whose jurisdiction the disputes arise. The law of
admiralty contalins a body of rules governing the disposition
of distressed and wrecked vessels and their cargo. These
rules == the taw of salvage -~ generally determine ownershlp
and right to share in the value of these vessels. In the
case of submerged wrecks, the law of salvage may directly
conflict with state statutes making ownership clalms on
behalf of the public.

Under the law of salvage, a person who comegs upon a vessel
in distress and voluntarlly assists in saving the vessel or
ITs cargo becomes entlitled to compensation for those
efforts, usually as a parcentage of the cargo or vessel
saved. Most autheritlies hold that a person who flnds and
salvages abandoned maritime property can acqulre title to
it. At the same time, the original owner of a founderad
vesse! will ordinarlly seek to exsercise enocugh control over
the vessal to avold the status of abandonment and subsequent
loss of title. Thus, statutes Ilke the Alaska Historic
Prasarvation Act =-=- which broadly assert "title™ to at least
some submerged vessels -- may conflict with the rights of at
least two types of claimants to the rescurce: +the original
owners of the vessel or cargo, and persons claiming title or
rlights as salvors.

As to the origlinal owners of the vessel or cargo, the Act
lacks a clear statement of when a wrecked vessel comes under
Its jurisdiction or when the state asserts title or control,
The remains of an 18th Century vessel of expltoratlan would
presumably be an "object of antliqulity” under the Act. Would
the Princess Kathleen which sank In 1952 also quallty?

Would a flshing vessel which ran aground a month age? The
Act itself provides l1ttle guldance. I+ is clear, however,
that the state cannot assert ownership of a cultural
rescurce alresady ownad by someone else.

For example, the owner of a fishing vessel which sank a
menth ago probably has a valid continuing clalm to title [f,
since that mIsfortuna, he has dllligently attempted to
recovar the vessel or its gear. If the owner does not
diligently pursue racovery, he may be considered by a court
to have abandoned the vessel, In which case I+ is open to
salvage clalms by others. The polnt is this: no matter how
a state sooks to exerclise jurlsdlictlion over cultural
resources In state waters, It cannot obtalin title unless the
titie ot the origlinal owner has lapsed, and this will be
determined, at least as to wrecked vessels and cargo, under
federal maritime law.

Yot federal maritime law may have an even more |lImiting
effect on the Act. In 1982, a United States District Court
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In Florida declared that the Florida Archives and Hlstory
Act, which claims titile for the state to¢ shlipwrecks and
other abandoned property on submerged lands, s subordinate
to the rights of potentlal salvors under federal law. in
other words, desplite Florlda's clalm of t1tie to abandoned
wracks, & private salvor could legally take possession and
ramove artlifacts. The case,

Cobb Coin v. Unlidentiflaed Wreck, 549 F,Supp. 540 {S.0. Fla.
1982),(28) 1s now on appeal, sco the legal question Is
unsettled. Whlle the +rilal court decislion Is not
controlling In Alaska, It poses a sericus threat to any
state statute which attempts to protect submerged wrecksltes
by either a clalim of ownershlp or by requiring permits for
excavators or salvors,

The Cobb Coln declision Is open to critlcism on several legal
grounds.(igl It appears to rest on the conclusion that a
potentlal salvor has a right to explore and attempt salvage
wherever he chooses. 1t can be argued, howavar, that an
owner may control and prevent saivage by strangers, and that
this prerogative extends to the sovereign claiming ownership
through statutory fiat. The District Court did not hold
that state ownership itself Is improper, but rather that it
is subordinate to the rights of salvage. Another criticlism
stems from the fact that the wreck In Cobb Coln had bheen
buried beneath up to twanty-two feet of sand for c¢enturles.
Ships permanently removed from the water and no longer
engaged in marltime commerce are arguably not subject to
admiralty jurisdiction, and so the |aw of salvage may be
Irrelevant. For examplie, The Francls L, Skinner, 248 F, 818
(W.D. Wash. 1914), held that a wrecked ship which had been
beached for years 100 feet above hligh tide was not a
"vessel" for purposes of subjecting it to the maritime |aw
of salvage. It can certainly be argued that a vessel buried
below the ses floor for centurles Is Just as effectively
removed from commerce and from admiralty jurlsdiction as a
vessel beached for years above high tlde.(30)

Despite the uncertalnty caused by Cobb Coln, 1s 1s Important
te note that certaln features of the Alaska Historic
Preservation Act are not affected by that declsion. First,
Cobb Coin is timited to submerged cultural resources which
come within the purview of admiralty law, i.e., which have
been connected with traditlional maritime activity.

Inundated communities and gravesites, for example, are not
subject to admiralty law, nor are fossil|l remains or items of
geclogic significance. Control over these items when found
on state-owned submerged lands is therefore a matter for
state law.{31) Second, the abfillty of the state under AS
41.35.060 to acquire cultural resources recovered from the
sea (or elsawhere) by eminent domaln s not affected by

Cobb Coin. Third, while there currently is no requirement
that a person recovering cultural rescurces reglister them or
provide notice to the state before removing them from
Alaska, T+ may be possible for the Department of Natural
Resources to establish this requirement by regulation.

Since thls requiremant would not prevent salvage under
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federal law, nor deprive a salvor of the benefits of his
operation, at lsast not without compensation from the state,
it arguably would not infringe on federal salvage rights.
Fourth, the state may regulate activitles In and around
shipwracks on sYate-owned |land so long as those activitles
do not constitute pursuit of federal salvage rights.{32)
Thus removal or destruction of cultural resources on
submerged state lands by sports divers and researchers
without a permit couid violate the Act, unless the action
were part of an exercise of federal salvage rights.
Morgover, since a valid claim of salvage rights requires
diligence and success in recovering items of value, [t Is
possible that activities falling outside thlis area could
also be controlled under state |aw.

Finally, other measures may be avallable which would not be
regarded as in confiict with traditional maritime
principles.{33} Among these is the actual pursuit of
salvage rights at sea and in federal court. This is,
perhaps, the most predictable remedy available to states at
the present time,

In short, federal admiralty iaw poses a significant
impadiment to protecting undersea cultural resources through
state legislation. Until the questions raised by Cobb Coin
and related cases are resolved In the courts or by
Congress,(34) the extent of Impediment will ramain unknown.

Extraterritorlal application

State territorial Jurlsdiction extends only three miles from
the cocast.(35}) As a result, much of the continental shelf
off Alaska is5 outslde the state's border. Ordinarily %his
would mean that those areas are also beyond the resach of the
state's legislative power. There is a theory of law,
however, which may enable the state to extend its
jurisdiction under the Act beyond the three mile lImit, at
feast for |Imited purposes.

The s*rongest protection offered by the Act, assertlion of
state ownership of cultural resources, applies only on
state-owned land.{(36) Since the passage of P.L. 83-31, the
Faderat Submerged Lands Act In 1953, the [imit of state
ownershlp of the seabed has been firmly set at the
territorial !imit of three miles. Thus there is no
realistlc passibliTty of a state claim to title to artifacts
based on land awnership beyond the three mite 1imit.{(37)
However, [t Is possible =-- though by no means certaln ==
that a claim of state Jurisdlction could be made beyond
three mlles for application of the Act's provisions
concernlng cuitural resources on prlvate lands. For this it
would be necessary to invoke the doctrine of
extraterritorial applicatlion of law.

The doctrine of extraterritorial application of law is
wel l-established in international Jaw.(38) Aithough
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normally a nation may enforce Its laws only within Its own
territory, certain recognized exceptions exist. A nation
may enforce certain laws against its own citizens fravelling
In internaticnal zones, and |t may apply its laws to an
activity In an international zone when that activity has a
substantial impact on a valid domestlc interest. For
example it was held to be a valid exercise of Alaska's
rights when it prosecuted fishermen from outslide Alaska who
took crab in International waters In viclation of season
1imits Imposed by Alaska.(39) That ruling was premlsed on
+he fact that the crab in question annually migrated into
state waters, and that regutation of the resource beyond
three mliles was a necessary step in protecting what is, at
least part of the year, a state resource.

This theory may be appllcable to protection of submerged
cultural rescurces on the continental shelf. The preamble
of the Alaska Historl¢ Preservation Act identifles a vallid
state Interest, preservation and protection of the
"hlistoriec, prehistoric and archeological resources of
Alaska." If a dlrect connection could be drawn betweaen
cultural aspects of Alaska's heritage, justification could
exist for extraterrltorial appticatien of the Act. For
example, gravesites of abeoriginal groups ancestral to
Alaskan natfves, or wrecks of vessels which had significant
impact on dliscovery or development ¢f Alaska, could be
sufficiently connected to the concept of M"Alaskan her itage"
to support a claim of Jurisdiction under the Act. (40}

A caution Is 1n order: appiication of the doctrine of
extraterrltorlal application Is rare, and has never been
attempted under the Alaska Historic Preservation Act. This
discussion has been presented only to point out a possible
applicatlien. At thls polnt we cannot predict with any
certainty its chances of success.

Conclusion

The Alaska Historic Presarvation Act is a well-intended
piece of leglstation, but thus far it has had negligible
effect on preservation of the state's submerged cultural
heritage. The usefulness of the Act is limited by problems
with the language of the Act and by the lack of "concerted
and coordinated efforts" to enforce it. Despite
near-universal agreement on the nesd for such protection,
effective appllcation of the Act to submerged resources will
not occur until there Is resolution of the legal confiict
over the federa! law of salvage. Those concerned with
preserving cuitural resources could accomplish much by
seeking solutions te these obstacles at both the state and
federal levels.
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NOTES

(1) The Alaska Historlc Preservatlon Act was
enacted as Chapter 330, 1971 Session Laws of Alaska.

(2) In a recent report to the laegislature, the
Alaska State Museum observed that “Alaska's cultural and
hlstoric resources, much tlke its natural rescources, have
been and remain in great demand nationally and
Internationally. As a consequence, the state has been
stripped of a substantial part of Its material cultural
heritage. The process continues !argely unabated even
today." Alaska State Museum, Alaska Heritage
Endowment Report, Alaska Department of Education, p. 6,
(1983).

{3) Thls paper refers to "historlc, prehistorlic and
archeclogical resources™ collectively as “"cultural
resources." Common usage of the phrase "cultural resources"
is discussed In Glasler, Cultural Resource Preservation:

A Consideration Before Mlineral Development, Mineral Law
Institute, Yol. 28, p. 635 (1983).

{4) The Historic Sltes Advisory Commlttee is
composed of the director of the Alaska State Museum, the
state |laison officer under the National Historlc
Praservation Act of 1966, three persons from the flelds of
history, archltecture and archeology, and two persons who
represent indlgenous ethnic groups. See AS 41.35.170. The
committee is authorized by AS 41.35,190 to employ necessary
staff.

{5} The ongoing duties of the Hlstoric Sites
Advisory Committee are setf out in AS 41.,35,180. This
section provides that the committee shall:

(1) develop criterla for the evaluatlion of state
monuments and historic sites and all real and personal
property which may be considered to be of hlstorlc,
prehistoric or archeological significance as would
Justify their acquisition and ownership by the state;

(2) cooperate with the Department of Natural Resources
In formulating &nd administering a statewide historic
sltes survey under the Naticnal Hlstoric Presevation
Act of 1966, Public Law B89-665 (B0 Stat. 9135);

(3} revliew those surveys and historic preservation
plans that may be required, and approve properties for
nominaticn to the Nationa! Register as provided for in
the National Historlc Praservation Act of 1966, Publlc
Law 89-665 (80 Stat. 915);

(4) provide necessary assistance to the governor and
the leglsiature for achlieving balanced and coordinated
state policies and programs for the preservation of the
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state's historic, prehistoric and archeological
resources.

{5) <consult with local historical district commissions
regarding the establishment of historical districts
under AS 29.48.108 -- 29.48.110 and the approval of
project alterations under AS 45.98.040; recommend, if
appropriate, the formutation of additional criteria for
the designation of historical districts under AS
29.48.110(b}; approve plans for and evaluate the
suitab il ity of speciflc structures for purposes of lcan
eligibility and continuance under the hlstorical
district ravolving loan fund (AS 45.98); and consult
with the Department of Commerce and Economic
Development relative to the adoption of regulations for
historlcal district loans under AS 45.98.

{(6) The Act does not Tndlcate what these rights and
respansibilities are or how they are to be determined.

(7)) This function 's performed by the Division of
Parks and 's referred to 'n 11 AAC 10.110 as the Alaska
Landmark Program. Flnanclal support of privately owned
sttes 's addressed 'n 11 AAC 16.100 -- %1 AAC 16.160.

(8) Eminent domain, the right of the government to
acquire private property at falir market value, 's subject to
AS 09.55.240 -- 09.55.460.

{9) These parmits are the subject of departmental
regulatlons found at 1t Alaska Administrative Code 16.030 --
11 AAC 16.090.

{10) The Act does not define eligthle "cultural
groups."”

(11) AS 41.35.020 does, of course, attempt to
accommodate "cultural rights and responsib!li!ities™ of Alaska
natlves.

{12) Several other sections of the Act imply that
some connection between the object and the land Is
necessary. See AS 41.35,030, AS 41,.35.070, AS 41,35,080, AS
41.35.090, AS 41.35.100, AS 41.35.200,

{13) Indeed, United States v. DTaz, 499 F.2d 113
(9th Cir. 1974}, cites testimony by a university professor
that, in anthropological terms, “object of antiquity”
includes contemporary works if related to religious or
social traditions of long standing.

{14} The State of Alaska holds +itle to the beds ot
a1l navigable waters 'n the state under the Alaska Statehcod
Act, P.L. 85-508(6}{(m), and the Federal Submerged Lands Act
of 1953%, P.L, 83-31, out to a dlstance of three mlles from
the coast, 43 U,5,C. §1312.
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{15) This and related Issues are discussed in sec,
iy A,

{16) In Alaska, the void-for-vagueness doctrine has
three components. A statute can be struck down Ff (1} 1t is
so overbroad as to restrict the exercise of free speech, (2)
it dces not give adequate notice of what is prohiblted, or
(3) i+ gives undue dliscretion to prosecuting authorities in
determining what constitutes a crime. Stock v. Siate, 526
P.2d 3 (Alaska 1974},

(17) See fn. 13,

{18} AS 46.03. The appe!iant was charged
specifically with viclation of AS 46.03.710, which prohlibits
Ypallution",

(19} Among other things, the Alaska Environmental
Conservation Act contains 2 detailed definition of
"pollution" which incorporates terms in common usage or with
well established meanings at common [aw.

(20) The Ataska Department of Law has considered
prosecution In at least one case. By memorandum of advice
dated February 13, 1979, it declined prosecution of an
Individual who had been selzed at the Anchorage Alrport with
1,850 artitacts of Eskimo origin al!legedly collected from
St. Lawrence Island. Prosecution was declined because the
origin of the artffacts could not be conclusively
establ lshed, because of uncertalinty over land to which the
Act applied, and over the scope of the exception for use by
persons of aboriginal descent. We are unaware of any other
instances In which prosecuticon under the Act has been
considered.

(21) For example, I1n Wiggins v. 1100 Tons, More or
Less, of Italian Marble, 186 F.Supp. 452, 4553 (E.D. ¥Ya.
79601, the court rejected the claim of a Yirginia
Commisstoner of Wrecks to an abandoned sailing vessel and
1*¥s carge. In favering a salvor under tradltional maritime
principles, the ¢court noted that the Commissioner of Wrecks
had not inventoried the vessel, obtalnad actual possession
of the vessel, hired guards or laborers, or otherwise
treated it as unavallable for pubiic salvage in the &6 years
since the vessel foundered.

(22) A state can, for examplie, go so far as fto
salvage a vessel under traditfonal maritime practice.

(23) No meetings were held in 1972,

{24) Telephone Interviews with Ty L. Dillipleane,
State Historic Preservaticn Officer, Department of Natural
Resources and Willlam $. Hanable, former State Historic

Presservatlion Offlcer, Department of Matural Rescurces, Apr1i
27, 1983,
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(25) Twelve states expressly include shlpwrecks
within the protectlon of antiquities legislation, Fla. Stat.
§267.011 - 267.14 (1979); Ga. Code $40.813{a)(1978); Ind.
Code $14-3-3-3-1(m) (Com. Supp. 1980); La. Rev, Stat. Ann.
+i+. 41 §81601 and 1605 (1974); Mass, Sen. Laws Ann, ch.
65§179-180 (1977); Miss. Code Ann. §39=7=9 (1872); N.C. Gen.
Stat. §§121-22-121-28 (1981); R.l, Gen, Laws
§§42-45,1-3--42-45.1-4 (1977); 5.C. Code
§§54-7-210--54-7=280 (Cum. Supp. 1980}; Tex., Civ., Code Ann.
$14. 9 §§191.001=--191.174 (Supp. 1979); ¥+, Stat. Ann. tit,
22 §§701, 781=782 (1978); Va, Code §10-145.9 (Cum Supp.
1980). Other states, whlie not referring to shipwracks,
include submerged or underwater sites in their protection of
archasological resources. See Colo. Rev. Stat. §24-80-401
{(1973); Hawaii Rev. Stat., §§6E-2 and 6E-7 {1876); Me. Rev.
S+at. Ann. +it. 27 §§371 and 373 (1969); Minn, 5¥at.
§§138.31 and 138.37 {(1980}; Or. Rev. Stat. §§273.705(e),
273.722, 273,728, 274,005(7), 274,025 (1979); Wash. Rev.
Code §27.53.040 (1979); Wls, Stat. §827.012(1}--27.012(9)
(19751).

{26) States hold title out to three miles from the
coast. See fn, 14,

(27) A critique of admiral+y law is beyond the scope
of this paper. For & more detalled discussion of admiraify
law in thls context, see Lawrence, State Antlqulties Law and
Agmiralty Salvage: Protecting Our Cultural Resourges, 32
Miami L. Rev. 291 (1977).

{28) See also, 525 F.Supp. 186 (5.D. Fla. 1981},

{29) Other arguments also exist and will likeiy be
argued on appeal. See fn., 27.

{307 it is similarly argueable that excavation of
maritime artlfacts Is not a traditional subject of admiralty
jurisdiction. From a marine archeologlst?!s viewpoint,
application of maritime law to ancient shipwrecks has its
logical lapses. Consider, for instance, whethar any
functlonal difference exists between an anclent wrecksits
where the vesse! lItseif has disiptegrated and cnly scattered
carge )ies on the seabed (maritime salvage |aws probably
apply); and an anclent village site, now fnundated, where
scattsred remains ['e on the seabed {(meritime salvage laws
probably do not apply!.

{31) There is some authority to the contrary.
Compare, Maritime Law_and Practlce, The Florida Bar, §5.8
(79807 with G. Giimore and C. Btack, The Law of Admiralty,
2nd ed., The Foundation Press, Inc., p. 338 (19751,

(32) Methods of pursulng federal salvage rlghts are
discussed in Maritime Law and Practice, 1d. and The Law

of Admirai+ty, 1d.
(33) See generally Lawrence, supra, pp. 324=337,
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{34) For example, H.R. 132, Introduced In the 97th
Congress by Congressman Charles E. Bennett of Fiorida, would
make all abandoned shipwrecks 1n navigable waters the
property of the fedaral governmen¥. Under this biil the
Department of the Interior could let contracts for fhelr
*salvage™ or other dlisposition.

{35) There are various tachnlical rules for
determining the exact locatlon of the three mile |imit when
the coastline conslists of bays and coastal ’tslands, as In
much of Alaska. The state is currently engaged In
[5+Tgation with the federal government over location of the
boundary In several such arsas,

(36) Sea AS 41.35.020.

{37} The federal government clalms title to the
seabed to the edge of the continental shelf and In some
aresas out to 200 miles from the coast.

(38) See ©.g., Restatement (S$scond) of Forelign
Relatlons §§18, 30, and 33 (1965).

(39) F/Y American Eagle v. State, 620 P.2d 657
{Alaska 1980), appeal dismlissed, 454 U,5, 1130, 102 S5.Ct.
985, 71 L.Ed.2d 284 (1982); see also Bundrant v. State, 546
P.2d 530 (Alaska 1976), appeal dismissed sub_nom,
Uri v. State, 529 U.S5. 806, 97 S.Ct+. 40, S0 L.Ed.2d 66
{(1976).

{40) It 1s not clear whether "private" property, as
used 'n the Act, Includes federal or International submerged
lands. If not there would be 1ittle point in attempting an
extraterritorlal appllcation of the Act, since little of the
continental shelf would fall ocutslde these categorles., |f
extraterritortal appllication were to be attempted, we
belleve 1t should be preceded by amendment of the Act to
make clear a leglslative Tntent +o apply 1+ to resources
beyond the three mile |imlt.
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