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1. Executive Summary

The development of sustainable energy sou@dse levelbf 70% by 2030established as a

Hawaii statewidegoal,includesproposed projectiHa wai i 6 s of f shore Outer
(OCS) waters. fie Bureau of Ocean Energy Management (BOEM)regulatoryagency for

OCS energy proposals, required to take into consideration the impacthegeactivities on
archaeological and culturalseurces and traditional cultural properties. To meet this mandate,

in 2013,BOEM entered intorainteragency agreeme@iAA No. M13PG00018)with National

Oceanic anddtmosphericAdministratiod s Of f i ce of Nat i NOAAI Mari ne
ONMS) for compiing and analyzingultural resourceatafor the marine environment

surroundinghe mainHawaiian Islands. The interagency agreendefined three objectived)

developa database of known, reported, and potéstibmerged cultural resources.,
shipwrecks,submerged aircrafOCS Study BOEM 201021), 2) developa database of land

based historic properties that could be adversely impacted by the alteration of the view of the
ocean(OCS Study BOEM 201022) and3) developa proactive approach with irgenous

Native Hawaiian communitids identifying areas otultural significanc€OCS Study BOEM

2017023) The threepart assessment facilitatdhe management and protection of cultural

resources and properties, and enhaagency communication witlo¢al communities.

ThisreportThe Unseen Landscap@ventory and Assessment of Submerged Cultural Resources
in Hawar'i, provides cultural, environmental and historic context to thatabase of known,
reported, and potential submerged cultural resounsesitory(objective #labovg. The report
includes a description of the inégrencyproject, research and analysigthodsmarine
environmentatlescriptionfor the study area, discussion of site formation processes affecting
submerged historic propersicultural landscapsummary of cultural and historical changes

from the originalPolynesiardiscovery of the island® the postWorld War Il period
conclusionsreferencesand supporting appendicel is a work of synthesis, providing

contextual bakground and analysis at the cultural landscape level. This repatas

compilation of individual ship histories or site descriptions. That information is included within
theaccompanyinglatabasewhich featuregsomprehensive referencede and hisirical
informationfor the2,120 known, reported, and potential submerged cultural resources
Hawaiian waters.

Humans have been seafaring from | ong before t
covers 71% of the globe, and for navigaibserves as a highway discovery, migrationtrade,

and cultural contacts. People of the islands of Hawave been for hundreds of years, and

remainso todayjntimately connected to the sescively engaged in cultural, recreational,

military and canmercial pursuitsas well as marine resource conservatidhis connection has

produced anaritimeiln f oot print o or cul tur al | andscape, th
resources and historic properties. This fager statewidanalysis andhventory The Unseen

Landscapeis intendedo enhancéncreasing awareness, appreciation, and coraiderof these

unique resources, in the hopes of continued heritage preservation and protection for future
generations.



2. Introduction

2.1. Purpose of This Document

With passage of the Energy Policy Act of 2005, BOEM has assumed jurisdiction for renewable
energy development on the OCS, and is required under multiple st&@utes Continental Shelf
Lands Act 19530CSLA; National Environmental Policy Ad97Q NEPA; andNational

Historic Preservation Act966 NHPA) to take into consideration the impacts of OCS activities
on archaeological and cultural resources and traditional cultural properties. To meet this
mandate, BOEM entered inta anteragency greement with NOAAONMS for compiling and
analyzing data on the Hawaiian Island$he specificobjectivesof the Agreement were 1o

1) developa georeferenced database of known, reported, and potential submerged cultural
resources (e.g., shipwrecks, ainga, etc.) on the HawalDCS emphasizing the use of
primary sources;

2) developa geereferenced database of labhdsed historic properties that could be
adversely impacted by the alteration of the view of the ocean; and

3) developa proactive approach to wonkg with the indigenous Native Hawaiian
community in order to identify areas of significance that need to be considered in the
planning process for offshore renewable energy development.

The purpose of thidocumentThe Unseen Landscap@ventory and Asssment of Submerged
Cultural Resources Hawai'i, is to provide appropriatultural,environmental and historic
context to thenventory ofsubmerged cultural resousatabaséventorycitedin the
aforementioned first objectivel he reporimakes usef the cultural landscape approach in order
to bettercategorize and interpret the many varied siteshéstdric properties surrounding the
eight southeastern Hawaiian Islandsis is the first time that a statede inventory of
submerged cultural rearces in Hawai has been completed.

2.2. ldentifying Native Hawaiian Cultural Properties

Resource managememtogramgor Federalagenciesorganized undehe National Historic

Preservation Act (NHPA) (Public Lat13-287,54 USC 300101 et segemphaize physical
objects and specific bounded | ocations as fApr
these properties are the focus of targeted preservation effst®ric properties are material

remains of past human activities which meet#mepre-definedNational Registecriteria, both

from historic and Pr&uropean contact. The NHPA defines a historic property as:

€ any prehistoric or historic district, site, building, structure, or object included
on, or eligible for inclusion on, thgational Register, including artifacts, records,
and material remains relating to the district, site, building, structure, or object.

(NHPA 1966, as amendgd

Historic properies mayalsobe Traditional Cultural Properties (TCPs), locations that meet
spedfic criteria used for ceremonies or other cultural activities that may leave no material traces,
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and may have egoing use important to the maintenance of cultural practRakér and King
1998. The role thehistoricproperty plays in a community'sattitional religion, beliefs,
customs, and practicean enhance h e p r @igibdity to thé National Register of Historic
Places (NRHR)The Advisory Council for Historic Preservation (ACHP) provides guidamce
the role of Native Hawaiian Organizattis in thadentificationof historic properties
(Consultation with Native Hawaiian Organizations in the Section 106 Review Process: a
Handbook2011) andhasacknowledgd Native Hawaiian traditional cultural knowledge,
beliefs, and practiceand recognied their value in the understanding and preservation of
historic properties in Hawai(ACHP 2011).

It is important to note that Hawaiigrerspectives on cultural resources raagnetimeseem

unfamiliar tonon-Hawaiianresource managers. Tfageignemphasis orstructuresproperties

and specific prelefined locationsrather than living practices and traditionsgy not be ideally

suited forHawaii. Many Hawaiiansnaintain active personal connections with the marine
environment placing more importare on intangible practices and traditions, rather than tangible
fixed properties. Similar attitudes are seen elsewhere in the Pacific Islands region, such as in the
Commonwealth of the Northern Marianas Islands (McKinnon and Carrell 2015: 5).

Understanihg indigenous cultural perspectsas critical toculturalresource preservation

efforts; altural resource significance in Hawiagncompassefar more than just a list of

submerged propertie§heBOEM i NOAA interagency agreeme(iAA No. M13PG00018)
recognizé this fact andactively solicited Native Hawaiian perspectives and input in the second
objective,Aland-basedcoastahistoric propertie ( OCS St u d y022B @ané&the tidrd 1 7
0 b j e cdeveloping a pifoactive approach to identify areasigfificancé ( OCS St udy
BOEM 2017023)

Thisinventoryreport(OCS Study BOEM 201021)includes contextual background for the
Polynesian discovery and settlement of the islands, and descriptions of selecttbnear
Hawaiian property typesut doeshot inventory Native Hawaiiasubmergegbroperties per se
for describing these living practices and traditions in terms suitable to préptsriyould
frequentlybe inappropriate. Information regarding marine locations that are important to
gathering ad fishing activities was traditionally the responsibility of spedifiaohiki(resource
managers) or families and individuals, and not suitable for general distributi@more
detailed assessment of Native Hawaiian cultural resoig¢hsrefore ldfto the two
accompanying studies (abovd)his study,The Unseen Landscape: Inventory and Assessment of
Submerged Cultural Resources in Hawdbcuses on the many submerged properties of
shipwrecks and aircraft around the islafrdsn the historic pead.

All three of the OCS BOEM studiase necessary for gaining a more comprehensive
understanding of Havi® s ¢ otamgibblecard intangibleulturalresourcesetting.

2.3. ldentifying Historic Submerged Cultural Resources

The assessment effddcusedon the OCSwhich, for Hawaii, is defined as the zone Béderal
jurisdiction around the island200 miles from island shorelines. Hawd#ias no shallow
continental shelf, for the islands are formed of volcanic activity through the oceanicrshelf o
plate. The Hawaiian Islands are literally the tops of large subsea mountains, with slopes
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dropping quickly to the abyssal plain. In other words, depths increase very quickly in the waters
surrounding the islands. Shallow watemotesensingsurveys, used elsewher@® locate
submergedultural resourcesn continental shelveare limited to neashore coastal areas

Hawaii. Deep water surveys for these types of resouaoesiore complex and expensivand

far fewerhave been conducted.

Thebulk of information on submerged cultural resourceshisreforedocumentbased, derived

from archives and libraries and collections, and most often describes what was lost, rather than

what has been foundReferred to here @ s u b me r g e aboucas (SCR), thaslinken
properties that descri be el amtedayalsocollectiva/awai i 0s
knownasiunder wat er cWdH). Subraergedskipwretks, subntarines, and
aircraftreflect majoparso f  H a me@ent pagtend discoveries of these resourgeserate

public attention to the field of maritime archaeology and heritage preservation.

2.4. The Maritime Cultural Landscape

Maritime archaeologists havatentendedto interpretindividual sitesasisolated propeies but
submerged cultural resources are often related to each other, or related to common historic
events or historic periodand should be considered in conteRtibmerged archaeological sites
are never isolated from their surroundings, but are affidlcy many features outside the normal
description of historic properties, such as ocean environment, past and present uses of ocean
space, etcSynthesis in interpretation, therefore, is critical to gaining a better understanding of
the cultural significance of individual sites. his report provides culturaind historiccontexs
thataremore comprehensive and holistic in nature, in order to understand the categories of sites
and common events or historic periods that give meaning to the disamgte mdividual entries

in the submerged cultural resource databddes isa smallpart of a maritime cultural

landscape approach

Cultural landscape studies do not represent a new concept, but have long been recognized as
useful tools in describing distingeographical areas of associated cultural and natural features.
Dr. Christer Westerdahl first introduced the
archaeological concept spanning both sea and land, and other scholars since then have further
refined he archaeology of maritime landscaf@testerdahl 1992)Thereis much more to

culture than archaeologiiowever Community stakeholders seek recognition of cultural

resources beyond historic shipwrecks. Resource managers must make decisions balancing
numerous cultural inputs. Until now, though, cultural resource issues have not been understood

in a comprehensive manner.

A Cultural Landscape Approach (CLA) offers a means for looking at the
important ways in which specific cultural and environmentatesses overlap

and influence one another. The intellectual concept of cultural landscapes has
been established for nearly a century, but its application to the management of
marine resources is quite new. Cultural landscapes identify combinations of
human activity and natural areas and resources that have left identifiable cultural
and ecological patternéMPAFAC 2011)



Associated sites and features of landscapes may be categorized chronologically, thematically, or
in other ways depending on the naturé¢hef research questiohe goal of this report is to
describe and analyze the broad swath of submerged cultural resources in the inventory.

In the island setting dflawaii, major social and technological changesreofteninitiated by

the arrival onew groups or specific eventSometimes new technologies supplanted older ways
of doing things; sometimes new activities added to or transformed traditional Magther

times the old and the new found ways to coexist. The maritime cultural landis¢égsaii is
dynamic. The historical backgroungrovided in Sections-9 (below)provides the contex
necessary for better understanding tinanging and evolving maritime cultural landscapet
progresses through identifiable phases or themes

1 Polynesian discovery and Hawaiian settlement

1 Earlyforeignvoyagers

i Sailing era, sandalwogand whaling

1 Plantation era and steam propulsion

1 US Navy, Pearl Harboand WWII

1 Contemporary maritime transportation

The cultural landscape approachiscentraltotrd er st anding the significa
submerged cultural resources in a more comprehensive and holistic fashion. Other aspects or

Al andscapeso, such as the physical | andscape
(preservation laws) wilhlso be addressed.

2.4.1. Defining Known, Reported and Potential Resources

The interagency agreement initiating the project directs NOAA to crekttabase of known,

reported, and potential submerged cultural resouri@esowno wrecks are compriseaf verified

and located resource sitefiReporte@d wrecks are comprised ahverified resources which have

not been located, but for which there eekableprimary and/or secondary reports of loss in a

gener al area. A Pot e mdpadrtaih whichwessalskhave gomeenissing,iorp r i s
are reported adriftyhen there is no evidence to indicate wharerhenthey sankor if they

sank at all)as well as thoseases wher# is simply not possible, due to lack of information, to

assess the liability of the reported loss

In reference to the criteria used by MBHP, the database characterizes all wreck entries as: 1)
listed; 2) eligible; 3) ineligible; and 4) not determined. The vast majority of reported and/or
confirmed sites have not beérmally assessed in terms of the Register, and therefore fall under

the Anot determinedo status. This is not equ
prior to an actual assessment of the submerged cultural resource, propertieseshrealith as
potentially fAeligibled for management and pre

2.5. Authorizations

The State of Hawaihas mandated a goal of achieving 70% clean energy by 2030. In order to
meet this goal, development of offshore renewable energynesoand construction of
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interisland transmission cablesgybe necessary. With passage of the Energy Policy Act of

2005, BOEM has assumed jurisdiction for some types of renewable energy development on the

OCs Though the islandseaoat aHawah nacantirerdat 6 doia
shelf), for Hawalii the OCSis defined as the zone Béderajurisdiction around the islands

200 miles from island shorelinéBigure 1)

Understanding the

Legend types and locations of
Excll.Jsive Economic Zone Si g nificant
i archaeabgical and
State Seaward Boundary cultural resources is

essential to their
preservation and
consideration during
planning for offshore
renewable energy
development. This
includes, among
others, resources and
areas important to the
archaeology and
history of the
Hawaiian Islandsas
well as resources and
areas important to
Native Hawaiian

Figurel: 200mile EEZ boundary (purple) around the main eight Hawaiian communities, both
Islands. (NOAA ONMS) historical and
modern. As planning

and development for offshore renewable energy projects increases, the potential for impacts to
underwater and terrestrial archaeologicaltural, and historical resources, and traditional
cultural properties, will increase as well.

The inventory of cultural and historic resources, including the compilation of historic
background information and all available site data, and assessmdstsfsificance where
possible, directly addressEsderapreservation mandates undéiPA Section 106 requiring
agencies to consider potential impacts to historic properties from proposed undertakings, and
Section 110 requiring agencies to identify, erad, and protect historic properties under their
jurisdictions. The information will also be used to support reviews uhi¢PA, NEPA and
otherFederalaws.

2.6. Team Participants

B O E MBasific Region is responsible for managing the developmemyentional (oil and
natural gas) and renewable energy resources (wind and wavasantdneral resourceand
and gravelpn the OCS offshore California, Oregon, Washington and Hainan
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environmentally and economically responsible waie Pacific Region functionsrelative to

these energy and mineral resources and usg#gde: lease management, plan administration,
environmental science, environmental analysis, resource evaluation and economics. The Bureau
also manages the alternate use ofteagil and gas OCS facilitiesThe Region is responsible

for providing information needed to predict, assassl manage effects from offshore energy

and marine mineral exploration, development and production activities on human, marine and
coastal envbnments. The Region also develops environmental documents under NEPA for
proposed and ongoing OCS energy and alternate use projects, and for environmental evaluation
efforts with other agencies

NOAAOGs Mar i ti me (MH®) createdgne200P, mroirgtiati@enofONMS. The
program focuses on maritime heritage resources withifotirteeendesignated National Marine
SanctuarieandMarine NationaMonumentof the Sanctuary systerand also promotes

maritime heritage appreciati@md preservatiothroughout the entire natioNOAA is legally
responsible for the management of maritime heritage resources within sanctuary boundaries.
Congress directs NOAA, through the National Marine Sanctuariescddcdmply with the

Federal Archaeological Progranihis is the collection of laws and regulations that pertain to the
protection of historical and archaeological propertieEemeralandFederallymanaged lands.

TheUniversity ofHawaii Undersea Research Laboratory (HURL) specializes in providing

sciertists with the tools and expertise they need to investigate the undersea environment,

including submersibles, remotely operated vehicles, and other cutting edge technologies. This
Center, within the School of Ocean and Earth Sciences and Teghmab theUniversity of

Hawaii, is funded through a cooperative agreement from NOAA that began in 1980. The Center

is now part of NOAAGs Office of Ocean Explora

Honua Consulting Inc. is a Hawaitwned small business founded in 2003 by Dr.sha
Kehaulani Watson Honua Consulting provides a variety of cultural, educational, community,
and environmental services, specializing in cultural and environmental impact assessments,
community engagement and consultations, education and outreactglcultaitoring, and
community capacitypuilding. The company is located on the island GHhD.

2.7. Report Organization

Thisreport provideshe analysis and interpretation of all data collected during the course of this
projectfor the first objectie: thedatabase of known, reported, and potential submerged cultural
resources (e.g., shipwreglaircraf} on the Hawai OCS

Sectionl presents the Executive Summary of this report.

Section2 describes the background of the project, the researcinatybis approaches
undertaken for the study, and the team participants who contributed to tharstudy
information sources for the inventory

Section3 presentsraenvironmentatiescription of the waters surrounding the main
Hawaiian Islandsincluding basic background information on the geologic, geographic,
and hydrologic environments. This section includes general information on the past



frequency of hurricanes and tsunamis in the area. These are the general prevailing
parameters which influencedividual site and site formation processes.

Sectiord beginsthe contextual historwith the original human discovery of the islands,
with general background in Lapita migration theory and a summary of current estimates
of original landing and settlementhe discovery of Hawdiwas the result of the longest
and boldest marine migration ever accomplishetilbyans Polynesiamavigation and
voyaging technologgre introduced, antthe basics of Hawaiian fishing and aquaculture
are covered as these adies have left a significant signature in coastal Hawaiian waters.

Section 5 explores the Europediacovery otthe islandsalong withsome ofthe cultural,
biological and demographiconsequences ébreigncontact, which proveth many
ways to balevastating to the Hawaiian populatioRotential achaeological resources
thatmay be associated with these impamtsstbe understood in this context.

Section 6 covers a period of accelerated change in Hawaiian history, as Pacific trade
contacts incre&s and Pacific whaling activities reach their apogee, bringing intense
social and economic transformation to Hawar his period saw the ondeolated island
kingdom more closely bound to regional and global economic activities. The
archaeological recdrof this intensification, particularly for shoreline infrastructure like
harbors and landings, increases.

Section 7 describes the era of steam propulsion in Hawich wasdependent on the
needs of the plantation systemd wastself a sociabnd e€onomicrevolution for the
islands. Following the illegal overthrow of the kingdom, few obstacles remained in the
commercial exploitation of island labor and agricultural resources. The steam
industrialization of the islands hbeft its mark in the suounding waters.

Section &escribesat leasfrom the perspective of submerged cultural resources, the

most important aspect of Hawaiian history, the US Navy and the militarization of
Hawaiian waters. No otheeriodleft such a tangible footprint itné oceans surrounding

the islands, for better and for worse. The section describes the strategic military nature of
the islandsthe specialized tactics of submarine warfare and amphibious craft and naval
aviation,the 1941 attack on the island ofabu nisleadingly known as the Attack on

Pearl Harbor), the intense training operations held among the islands during wartime, and
the intentional disposal of ships and other materials during and following the war.

Section describesnaritime activities othe past 50 years or so. Container ships, tugs

and barges are now the platforms for commercial operations, leaving their own distinct
imprint on the seafloor. Submarine cables, a continuing communications legacy, must be
taken into account as well, catsring that the earliest cablasoundthe islands were

laid over 100 years ago.

Section D presents a brief discussion of the results of the study as a,wbon&uding
with a preliminary analysis of resource distribution patterns across the knoviimaar
cultural landscape

The body of the report sections is followed by completiefRacesand appropriate
Appendiced-6.



Due to the high number of confirmed locations/site®]), full individual vessel descriptions and
histories araotincluded inthis studyThe Unseen Landscape: Inventory and Assessment of
Submerged Cultural Resources in HawaiOnly highlights and summaries arfichaeological
surveys are included for selected representative vessdlisletails regardingachspecific
vessebr aircraftcan be found within the database itsgi€luding transcribed journal and
newspaper articles, summaries, referencesAgbpendix 4 provides an excerpt summary list of
the inventory. This studyThe Unseen Landscapecompanies the database anavides a
broader landscagevel analysis, rather than individual site descriptioBtatistics generated
from the databassglected highlightessel entries, and implications of resource types for the
inventory arghe focus othis studyfor eachcontextual background section (Sectior8)4

2.8. Sources for the Inventory

Both known and reported sitegthin theFederawat er s 0 ®CSHrawB£200imdes
offshore(1,400 entriel as well asites within State waters{®miles 720 entriegwere
includedwithin the database.

To completethe inventorydatabasef submerged cultural resour¢€NMS examined archival
and secondary sources thagregermane to the study area aeglised and populateidatabase
template withconfirmed, reporté, and potential submerged archaeological ressuaround the
islands of Hawai, Kaho olawe, Kaud, LUha'i, Maui, Molokai, Ni‘ihau, and Gahu. The
databas¢éemplateprovided by BOEMwas based on the similar BOEM Pacific OCS study
databasewith some bthe internal fieldsmenus, and combo boxlesing modified foispecific
Hawaiianisland circumstances.

The archivalhnd fieldsources examined included both primary and secondary soances,
focused on primary sources to tpeatesextent possibleThese sources included:

1 State Historic Preservation Division Library in Kapolei;

1 Bishop Museum Library and Archives (including insurance company records of

the Dillingham Collection);

State of Hawai public library and archives division;
Hawaii Maritime Centemanuscripts and libraipventory;
University of Hawalii library system;

= =4 -8 9

and College Park MD);
T Public and private | ibraries aRidhard ol

National Archives and Records Administration (San Bruno CA, Washington DC

ect

Roger 6s dat abase Memdridl SipwrackAricle DBtabase Kr a u s s

Bob Lewis aviation list, Grig Fuller aviation listlocal recreational and technical
diver data);

1 Historic newspapers@cific Commercial Advertiser, Honolulu Star Btilke The
Friend, Polynesian Paradi3g

1 Historic maps and navigation charténfversity of Hawaii ManoaGovernment

Documentssection historic maps, NOAA Office of Coast Survey Historical Maps

and Chart Collection);



1 Archaeological site report&lfiversityof Hawaii ManoaMarine Option
Program reports, Hawaiundersea Research LAHURL) database, NOAA
ONMS Pacific IslanddRegion internal database);

1 Department of Defenseamy shipwreck and aircraft database (Naval History &

Heritage Command) and lega@portUS Navy Shipwrecks in Hawaiian Waters:

an Inventory of Submerged Naval Proper{(ian Tilburg 2003)

Department of Homeland Security United States Coast Guard records;

Stateof Hawalii database obbstructions (Hawai Department of Aquatic

Resources artificial reef program

1 US Army Corps of Engineers Honolulu District); State Division of Boating and
Ocean Rcreation Harbors Division;

1 NOAA Resources and Undersea Thr€RIIST), Abandoned Vessels Program
MHP internal database for Pacific Islandsgion;

1 Archaeological survey data froiNational Park ServiceNPS), HURL,
University of Hawai'i Marine Option Program (UH MOROAA MHP and
Office of Exploration and ResearcDER), including thePearl Harbor Deepwater
Inventory 2005and

1 Online souces(InternationalRegistry of Sunken Shipblorthern Mariner
Research shipwrecks database 20@akilo Database, Google Earth,
Automated Wreck and Obstruction Information Syst&tectronic Navigation
Charts Hawaii State wreck inventoly

= =4

2.8.1. Accuracy of Information

Accuracy of positions is one of the most challenging obstacles to submerged resource
management. &ta forthe location ofesource sites iherefore broken down amétegorized
as:

1) confirmed resource iverified as located and comhedrecordedoy standard
differential Global Positioning Syster®GP9 coordinategdatum WGS84 unless
otherwise stated®04 entries or 19%f the inventory;

2) good resource is natonfirmedor actuallylocated butthe location igeported to
nearestctual minute of latitude and longitude, or reported within a specific offshore
lease block, opreviously recordedsingthe formerLong Range NavigatiorLORAN)
system Resource sites located with moderate to good accarmady be discoveredith
a malerate amount of field surveyith remote sensing equipment, pk@meadditional
historical researctt 34 entries 016% of the inventory;

3) faird resourceaeported location is only general, to neadesiree of latitude or

longitude, oronly reportedine f er ence t o a n"&mileslsgutivesa nd mar k
of Upolu Point" Discovery of these resources would be very difficult, requiring

considerable time and effort in archival and field investigatlgf;entries or 8%ef the

inventory;
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4) poord resource location is unreliable or very vagoe without any directional

componentas i n A30 miles off Sawm@ahsl and¥enseli:
listed as adrift without further information as to when or if they sdsdéfall into this

category. Defining survey areas for locating these typesgasfsels is nearly impossible;

280 entries ol.3%of the inventory.

(The remaindeof the inventoryis made up of entries without position estimatege 2.9.2.
Graphic Representations of Positidresow.)

2.9. The Database

Theinitial template forthg@ r o j kxtt dIsas e was p r2013Racifie Goadt CSB OE MO
studylnventory and Analysis of Coastal and Submerged Archaeological Site Occurrence on the
Pacific Outer Continental Shel©CS StudyBOEM 20130115) with appropriatdield

additions subtractionandmodifications taconform tothe Hawaiian island settingAll of the

entries in the database originate in a documented report of resourcevcez$thor loss, or

discovery and/or surveyf the submerged site.

In total, there are 12 unique datdields within the database, plaategoris for: vessel
photographs/sketches, diveutonomous Underwater Vehicl&(JV)/Remotely Operated
Vehicle ROV) photographs, magnetometer contour imagedtimeam bathymetry images,
sonar images, and sdimttom profiler images. (Sesipplemental documefiMaritime
Resource Database User Gudeluded with the databa3eTypes of data includéselected
excerpt)

Vessel identification

Vessel history

Vesselconstruction

Wreck event information

Site location information

Archaeological documentation and publication

Information and outside database sources

Vessel and/or wreck images

Site plan, side scan, multibeam and/or magnetometer imagery

= =4 4 -0-5_9_9_9_-°

2.9.1. Arrangement of Data

The database provides multiple tools and formats for vieasamgent. Thé/esselForm View

divides wreck information intéive separate form pages: vessdgbrmation spatial information
vesselescriptionwrecksite information, and documetitan. Comments under the vessel
description page include transcribed journal articles, summarized newspaper features, citations,
and more.The Image Form View includessx separate pages foessel photographs/sketches,

diver AUV/ROV photographs, magrmeheter data, multibeam data, sonar images, and sub
bottom profiler imagesA uniqueSCRRecord Numbe(RN) provides the specific identification

for tracking each of th2,120entries. Vessel Form data and Image Form data may also be

11



viewed in table (Exdgformat. Content in the database may be impottedccessand exported
to/from manyotherformats including Excel, Outlook, ASCII, dBase, Paradox, FoxPro, SQL
Server and Oracle

2.9.2. Graphic Representation of Positions

Entries in the database agpresented withithe Geographical Information System (GIS)
product. This map (Figure 2)is a powerful toofor understandinghe geographic scope of
submerged historic properties and other cultural resources, yet representing estimated
(unconfirmed)ocations for reported but lotatedsites has always been problemaiscause
estimates are of varying accuraciy order to address this issue, the GIS map is constructed with
several specific layers of data. Green posgmrrespond to confirmed/loaat sites ¢onfirmed
location accuracy); yellowositiors correspond teesources not confirmed/located, but ones that
could be discovered with a moderate amount of sunyegdlocation accuracy)prange

positiors correspond toesources which have onlymgrallocationinformation, where discovery
would be very difficult fair location accuracy); and red positsxorrespond to resources which
have only unreliable or very vague position information, where even defining search survey
areas would be almostpossible fjoor location accuracy)Note: the red/vague category still
provides enagh spatial information for a very rougistimatedatitude/longitude Each of hese
four categoriesdyers may be switched on or off in ordeptartray the range of acracy in
resource locations from confirmeddstimate.

Only a subset of the inventory has been represented on thesnaany do not even qualify

under the red/vague categoi@nly ahandful of the more tharb0surface vessels and

submarines reporteghd/or confirmed lost in the Hawaiian Islands have insufficient spatial data

to allow for even an estimate of posititmbe graphically plotted. Butfohe 1,375naval

aircraft relateentriesin thedatabasel,115(81%)ar e | i st ed $awaipriwgtersas | o st
without any more specificity. This is duelioth thelack of detail in the original documentation

and inconsistencies in completing the naval aircraft crash foMasy of theseaircraft were lost

during trainingflights from the deck®f World War Il aircraft carrieroperatingat sea in

Hawaiian watersfar beyond the vicinity of island landmarks feasyorientation. Graphically,

then, aircraft aréar underrepresentad the final GIS productOf the2,120entries in the

database, hese 1, 115 @ un ma ppgp@dnatelp3%: Therefdrettiisr e pr es ent
important to understand that the GIS map, while potentially revealing distribution patterns of
submerged cultural resources of various types, does not graphically represeniréty of the

known or reported inventonlt is also important to understand that most of the marine space

around the Hawaiian Islands hast been surveyeth a systematic mannésr submerged

cultural resources; the majority of confirmed data foated sites comes from the handful of
archaeological projects, combined with voluntary reports from recreational divers and others.
Thegraphicrepresentation of sites caftenbe misleading; the map therefasea powerful but

limited tool, and its limiations need to be understood for the proper interpretation of distribution
patterns
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Legend
4 Wreck Sites - Location Reliability = 1
Wreck Sites - Location Reliability = 2

A
4 Wreck Sites - Location Reliability = 3
A

Wreck Sites - Location Reliability = 4

Figure2: Graphic overview of wreck sites the main Hawaiian Islands, inclugdilocation categories-1
4. Notshown: 1,113 A NONI} Fid L2 aArAdAizya 60FiS32NER ' no
(NOAA ONMS)
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3. Description of the Marine Environment

3.1. The Pacific Ocean

The Pacific Ocearspanning nearlyl65 millionkm? (64 millionmi®,i s t he wobodyd6és | a
of watercoveringa third of the planet ar ger t han al |l the wtasrl|l dbés | &
twice as large as the Atlantic Ocean. The Pacific is defined not only by its waters, which are the

pl anet s deepest, but islandssnanytmfywhichtwere aithenceeatedc s h o

or shaped by volcanic forces. The Pacific Rim is also known as the Ring of Fire. Itis lined by
volcanoesthrough which the molten heart of the planet seeps past the ragged edges of the plates
thatformtheeat hds crust . It was that tectonic acti
continents began to form some 750 million years ago, and that activity continues as the

movement of the Pacific plate shifts and its edges push beneath its neighboring plates.

The vastness of the Pacific is hemmed by the land masses of the Americas and Asia to the east
and westrespectively To the south, the major islands of Indonesia and Papua New Guinea,
then Australia and New Zealand form a partial southern barriem, Speead across the ocean,

are the islands of Micronesia, Melanesia, and Polynesia. There are more islands in the Pacific
than anywhere else on earth, in all, some 25,000. Some of these islands, like those ‘gf Hawai
are the tops océmergenvolcanicislands. They are still active, and as the Pacific Plate slowly
driftsovert hi s A bxodingfrerptolt & p | a n,ehesé islandsacantinledo be formed.
Others are dormant or dead volcanoes, fringed by coral reefs that top the rims of drowned
craters. Such island groups are known as atolls

Theoceaammoves around t he Pa cindclockwisemannerrirtitieer n hemi s
southern hemisphere, the ocean moves counter clockwise. These are the major currents, but

there are many lesser apet important currents that move water not only across distances but up

from the depths. On the eastern edge of the dcé#amwest coast of North Ameri¢aone of

these is the North Equatorial Current. As it moves past the Philippines, it bends lapamng

and becomes the Kurushio, or the North Pacific Current, a powerful conveyer belt of water that
crosses the Pacific. Off the Aleutians, it forks, separating into the Kamchatka Current, moving
into the Arcticbés Ber i nglasisaard BdatishdColembia.eApi ng sou
separate current, appropriately named the Alaska Current, circles the Gulf of Alaska and passes
Vancouver Island, before looping north. These northerly, looping currents form the Subpolar

Gyre.

The Nort h E dqaeranbvementmdt these fisgml shbres and its regional currents
carries cold water from them down along the west coast of North America. Known as the
California Current, this cold wateinksand then collides with the narrow continental shelf as it
pases the coast and then swings at the Equator, warming to rejoin the North Equatorial as it
movesto the Philippines to begin its cycle again. This regular circling of the North Pacific forms
another vast gyre. Below the North Equatorial is the South BgalaCurrent, separated by an
Equatorial Countercurrent that flows along Beuate. The South Equatorial pushes east
towardthe west coast of South America, swinging along it to form the Peru (sometimes called
the Humboldt Current). Those warmer wataergewith the colder ones of the Antarctic
Circumpolar Current and then swing along the east coast of Australia to rejoin the equatorial and
start the cycle again of the South Pacific Gyre.
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3.2. The Hawaiian Archipelago

The entireHawaiian Archipelagaonsists of eight main islands plus more than 120 rocks, reefs,
atolls,shoals and submerged seamouyntich stretch for ove?,900km (1,800 mi) from the

island of Hawai in the southeast to Kure Atoll in the northwe$he maineightislands inhabit
adistinctgroup to the southeast, while the long chain of atolls and low islands extend to the
northwest. Thearchipelagatself extends from 18 degreesb minutes north to 28 degre@%
minutes north and from 154 degre48 minutes west to 178 degse20 minutes west,

straddling the Tropic of Cancer. ThwminHawaiian Islandgroupare located approximately
3,860km (2,400mi) from the North American west coastd6,100km (3,800mi) from Japan.

The Hawaiian Islands, the most physically isethgroupof islandson Earth, feature a very
dynamic land and ocean environment. Understanding this environment is foucial
understanding shipwrecks amdinterpreting artifact preservation and site formation factors for
the manysubmerged culturaksources among thelands. Specific ewvironmental conditions
sometimes vary between discrete locatiameong the islands themselyss this section present
a generalized description of environmental influences on submerged crdsoaicesites.

3.3. Geologic Background

The Hawaiian Islands arehwlly volcanic inorigin. Thewhole chain osubmerged and

emergent volcanic mountain peaks extegalstsoutheast and wenbrthwest in the northern
Pacific Ocean. The islands were all formed bygd@ogicmovemenbf the Pacifidithospheric

pl ate over a st aobdume of deépanantle ntaterialhtoetplate movingdslowly
to the north, then to the northwedthe extrusion of magméhrough the hot spdormed subsea
volcanoes, whiclgradually emerged from the surface of tieean The line oftheolder

submerged seamounts (former islanidsyounger emergent islands extends fribva Kurile

trench near Kamchatkat@® i hi s o u tslang ef slawai¢Figure 3) e |
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Figure3: The trail of underwater mountains created as the Pacific plate moves across the hotspc
millions of years, north and bgequently northwest. (National Geophysical Data Center/L 2GS
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Kure Island athe extreme western ewndthe emergent chais approximately 30 million years

old. It is an atoll; its volcanic core has eroded beneath the waves, leaving only a ring of corals
and coralline substrateCurrently the recent point of magma generatiorhairspot, is located at
the opposite end of tremergent islandgo the sutheast of thesland of Hawai. The slowly

rising seamount is knowas L@ihi. The sland of Hawai is still the site of active volcanism.

The rockscreated by the volcangruptionsamongthe Hawaiian Islands are basalts, rich in
magnesium and iron and poor in alkalies. Many contain visible crystals of green oliaiee. L
stage lava flows consist of alkalic basalts, rocks containing more alkalies and less magnesium
and iron than earlier flows. Sedimentagposition plays only a small role in island formation.
Sedimentaryockslike sandstonenly exist in an occasi@l narrow fringe around the borders of
the islandgArmstrong 1983) There are two bastypes ofbasaltiava flows in Hawai:

pahoehoaes the solidified rock from aopeytexturedsmooth surface magma flow, aadais the
hardened sharpdged clinkerock formed by the broken edges of the hardeffiogy. Lava

flows remain an activeoncern on the island of Hawiicontinuouslycovering areas of

shoreline and creating new lantdinstable projections of lava flows can leadandslidesor

mass wastingandare important geologic processes both above and below the ocean surface.
The ironrich basalts in the Hawaiian Islands can represent an obstacle to magnetometer surveys
for submerged cultural resources.

3.3.1. Ocean Plate Tectonics and Isostacy

Two types of | ithosphere, the outermost shell
oceanic lithosphere and the thicker continental lithosphere. The Hawaiian Islands reside wholly
on the section of oceanic lithosphere known as the Pacite. planderstanding the nature of

this plate is important innderstanding the ocean depths surrounding the islandsPatliie

tectonic plate is to a certain extent flexiblesponding to the weight of the tall volcanoes above

it by depressinglownwards The depths immediately around the main Hawadttéendsappear

to result fromthe sinking of the adjacent seafloor, from the downwardhggidrcesof the
heavier(taller) volcanoef the island of Hawai (Armstrong 1983Grigg 2015. This moator
Hawaiian Deepaverage#,8005,500m (16,000-18,000 f} in depth. Neato Hawai'i Island

remnant fossil reef substrate has been found at depih22d m 4,000 f), thoughmostcorals

do not grow belowt5 m (150 fi). Surrounding the subsidence of theat, the lithosphere shows

an upward or uplifted bulge of abd2®0 m (,000 ff). The radius of thiglawaiian Deep

surrounded by theplifted archextends only part of the way around the islanelsching

outwards from Mauna Keaolcanoon Hawaii Islard about400km (250 m). The islands of

Ltha'i, Moloka'i and Oahu on parts of the arclshow evidence of uplift (exposed coral

substrates) as they slowly move to the northwest over this lithospheric bulge (Grigg P6é5).
Hawaiian Deep and the surrounding arch are the geologic settingsrgrsofamerged historic
properties in Hawai'i.

3.3.2. Tsunami Frequency

Many minor earthquakes are associated with volcanic eruptions, but most of these are too small
to be fdét. Major earthquakes in Hawaare associated with faultather than volcares, and
fault movement and seafloor shifts can generate large coastal waves or tgktedatisr et al
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2002) The largest Hawaiian earthquake in historic times occurred in April 1868, and the
resulting tsunami generated a wakat, reportedly, dwarfedhe coconut trees on the south shore
of O'ahu. Since 1820, nine tsunamis have caused moderate to severe damaigéaimdthe

(Table 1) Most of these were generated by tectonic actioitgtedon the Pacific Rim,

thousands okilometersaway from Hawai, thoughtwo have originated locallyTsunami
eventsand subsequent ocean moventente the power to impact many submerged resources in
the islands.

Tablel: Historic tsunami events in the Hawaiian Islands

Date Origin Effects

1868 Hawalii Greatest Hawaiian earthquake recorded, destruction
O'ahu south shore

1946 Aleutian Islands Wave heights at Hilo oveé m @0 ft), total 159 tsunam
related deaths

1952 Kamchatka

Peninsula
1957 Aleutian Islands
1960 Chile Wave boren Hilo Bay causes destruction
1964 Prince William Last major Pacifizvide tsunami
Sound, Alaska
1975 Hawai’i Earthquake centered near Volcano National Park, de
and injuries
1996 Peru
2011 Japan Fukushima reactor damage; Hawai'i harbor damage

It would be difficult to determine the exact effects that tsunami events can have in specific areas

due to the complex nature of wave mechanics in the Hawaiian Islands. Tsunami waves can
refract or bend around i sl analsereflectoftfohistandd wr ap a
and strike what might be considered sheltered coasts. In any case, they can have a significant
impact on coastal communities and resourbeth on land and in the s@audley and Lee

1988) Due to the high degree of seismatiaity in the Pacific basin, the Hawaiian coastloan

be considered to hender continuous tsunami threat (Fletcher et al 2002).

3.4. Geographic Background

3.4.1. Mid-Pacific Island Formation

Pacific islands that originate as submarine mountainsy gr size through volcanic processes,

then subside and erode withtimean be c¢cl assified by (¢stagesr al st a
which areregulated by volcanic, erosional, and even biological actfiMiyrgan 1996) Young

active volcanic islandsonsist of highrocky basaltic peaksvith traces of alderarims and

cinder cones. The main Hawaiian Islands are characterizeachylandforms, andeeply cut
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valleys and steep volcanic cliffs. Middégied islands exhibihore extensiveoral reef gravth
around their fringes, while the originadrevolcanqg having shifted away from the active magma
hot spotdisappears downwards with time due to isostatic subsidence and erosional &sces
the basalt continues to erode and finally sinks below tHacgiof the water itself, only the coral
ring or atollmayremain, along with low sandy islands.

From young shield volcano to weathering calderas and retisetooral reef atolls, Pacific

islands move through distinigtnd forms with agéGulko 1999) In Hawalii, the lower older

atoll environments are found to the northwest. Higher rocky peaks can be found from Necker
and Nihoa Islands soutiThe Hawaiianlslandsexhibit the whole range of characteristics from
both high volcanic to low coral atdtbrmations(Grigg 2015)

3.4.2. Coral Reef Ecosystem and Reef Zones

Geol ogi cal processes and st agaeansdepthefRasfcand dngr
coral reefs. Reefsiove through stages of fringing (adjacent toisthend, barrier (sepatad

from theisland), and atoll (circular, nesland. Most reefs in the main Hawaiian Islands are

fringing reefs. Only a few locations, such dshKohe Bayfor example feature older barrier

reef environments. Both corals (invertebrates) and corallgeeare the main builders of the

reefs. Coral reef ecosystems thrive within a relatively narrow band of physical parameters, such

as turbidity, water temperatur@ndnutrient loadGulko 1999) To remain stable, reef

ecosystems must balance processes of growth with processes of e@simany shallow water

sites, corals and coralline algae have overgr8@mRresourcegVan Tilburg 1997; 20022014)

Mechanical weathering of rocks forms only a smaitipa of sand in Hawai. The majority of
white sands come from the brelakvn of coral skeletonsyhich are composed chlcium
carbonate. Surf action accounts for some of this san@darprising amournis actually
producedby parrot fish (spScaru$, which crush corals in their beaks aadcuatehe sand
elsewhere. Prevailing winds can build
: localized sand dunes along the coast.
< . : Many areas underwater in the near shore
gnore ARl P 5o environment ca be characterized as sand
substrate, coral reef substrate, or mixed
coral/sand spur and groove topography.
In some places geomorphic features like
submarine canyons serve to channel
detritus to deeper waters. Calcareous
sands, mud, and gravel of shallaater
origin make up the principal sediments
near the islands. Pelagic brown clays
dominate over most of the deeper sea

Figure4: Barrier reef zonation. (Coral Reef2017)  floor regions(Armstrong 1983)

Islanand oceans Aformo cor al reef ecosystems, a
environments. A idealized cross section of the near shore zQfigsire 4hi ghl i ght s t he
role in forming seaward barriers and dissipating wave endngymediately offshore is the
shallow reef flat or bench zopa waveswept area dominated by cocalver and reef fish.
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Seaward of the reef crest is the reef slope zone, dropping to depth8@h2®5-100 ft).
Deeper along this fore reef, below 3Q 190 ft), is a rubble zoneharacterized by
accumulations of broken coral fragme(tisyond optimuntoral growth depths).

3.5. Hydrographic Background

3.5.1. General Climate

TheHawaiian Islandsre known worlewide for theirtemperatecomfortable climate
Considering theelative southerlyatitude of thaslandscompared to the continental Urdte
Statesthere is relatively little uncomfortable heat. This coolindue tothe prevailing
northeasterly trade windashichmay blow unceasingly for weeks. The prevailing trade winds
area function of a sempermanent higlpressure cell, an anticlonic circulation known as the
North Pacific or Hawaiian Higfduvik and Juvik 1998) This highpressure cellveakens in the
winter seasomandstrengthens during the sumn{€igures5 and §. Northeast trade winds
usuallyblow betweer21-39 kilometers/houor kph (13-24 miles/hour omph). In near shore
locations, diurnal heating and cooling can give rise to onshore breezes during the day and
offshore breezes at night.

The climate in Hawai'i is dominated by two seassnsamer between May and Octobehem
the weatheis warmer ad the prevailingrade windsaremore persistent; and winter between
October and April, when the weathsicooler, andhe prevailingrade windsaremore
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Figureb: Average surface pressure in the Figure6: Average surface pressure Centt
Central Pacific for winter; Units: mbar. Pacific for summer; Units: mbar. (Flame
(Flament et al 1998) et al 1998)

interrupted by intervals of cloud and raifhis is mirrored byhe movement of the North Pacific
High, which shifts northward in the summer and southward in the wifiment et al 2017)
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North Pacific storms, antiyclonic circulation, generally migrate eastwards between 35 and 65
degreesorthlatitude, the majoaty of their impactusuallymissing the Hawaiian Islands. The

main islands are subject to strong northern swells in the winter months, and occasional southern
swells in the summer. The Northwestern archipelago can also experience severe storms in the
winter, impacting SCR resources on exposed shorelines

3.5.2. Ocean Conditions

The Pacific Ocean is the largest oceathe worldand therefore possesses the greatest amount
of fetch orlinearoceansurfacefor the development of waves and swellhie Hawaiianlslands
emerge in the middle of tid¢orth Pacific as a linear ridgeheir shores and near shore
environments exposed pmwerfulswells generated fromgreatdistance, as well as waves
generatednorelocally. Wave erosion in Hawa continuoudy cuts into the edges of the
volcanicislands and forms sea cliffs. Sea caves and archealstdgrm, particularly where
there are remnant hollow lava tubes along the coast. There are four basiatypesraes for
waves in Hawai i

1 Tradewind waves from the northeast may be present all year. These are largest
from late spring until late autumn, with heights fraf8 m @-12 ff) and periods
from 58 seconds

1 North Pacific swells, generated by distant storms, are common in the winter and
early sprig. These have greater height2 &4.3 m g8-14 ft) or more and
periods of 16017 seconds. Periods of high surf between October and March can
last for several days

1 Kona Storm waves may strike the shores from passing southern storms at any
time, with reights 0f3-4.5 m (L0-15 ft) and periods of 80 seconds

1 Southern Swell waves, generated by Antarctic winter storms, have heights only of
0.31.2 m(1-4 ft) and longer periods of 122 secondéArmstrong 1983)

Surface ocean currents in Hawaaveaging betwee20 to 30 cm/s{.4 to 0.6 knots are
generallydrivenfrom east to wedty the prevailing easterly trade windsportion of the larger

North Pacific clockwise circulation of gyre. Ocean current eddies forming to the leeward (west)
of the idands, as well as the diurnal mixed tides, can influence the strength and direction of near
shore currentsscouring the seafloor around SCR resou(Eegure 7) Surface currents, in turn,
affect deeper ocean currents, their influence decreasing with. dgdglow 1,000 m (3300 ft),

deep ocean currendwerage generally less than 5 cm/s (0.1 knot), and their patterns are not
entirely known(Flament et al 2017)

The average surfaczeantemperature arouritie Hawaiian Islands 24 Gelsius (C) of75

Fahrenheit (F)n winter and 27 C (BF) in summe(Figures8-9). Temperatures decrease with
depth, but the current eddies and ocean mixing around the islands generally prevents the
formation of a distinct thermocline between surface and deep ocean temgsFdament et al
2017. On the west coast of Hawai'i Island, near the Natural Energy Laboratory of Hawai'i, the
ocean temperature at 1,000 m (3,000 ft) is approximately 5 C (41oB¢r to the constant near
freezing temperatures of the deep ocdakai Ocean Engineering 2017)
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Figure7: Average surface current flow, National Ocean Data C¢
NOAA,; units: cits (25 cm/s = 0.5 knot). (Flament et al 1998)
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Figure8: Average surface water Figure9: Average surfaceater
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to April); units: degrees Celsius. (Flam to Octobe; units: degrees Celsius.

et al 1998) (Flament et al 1998)
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34.25 34.50 3475 35.00 35.25 Beneath the mixing zonw the upper surface
_:l waterslies the main thermocline or
temperature changwhichby standard

conventionconsists othe isothermal linef
10 C 60F) degrees.Thermocline deptim
Hawaiian wateryaries betweed57 m @,500
ft) in the northwest t@44 m @00 fi) in the
A —— — - southeast of thislands(Juvik and Juvik
30" - - 1998) Below the thermoclinecean

] ) [ temperaturedecreaseapidlyto 5C 41F)
degrees af00 m @,300ft), and then more
graduallyto 2 C (36 F) degrees at extreme
depths. Temperature plays an important role
in SCR deterioration rates and site formation
processes.

35°

Salinity levels are generally higher in
equatorial regions where evaporation exceeds

A80° 75" 170" 165" 160" 155" -150° precipitation, but they drop off beyond 15
Figure10: Annual average surface salinity; units: degrees north latitude where there is greater
ppt. (Flament et al 1998) rainfall (Figure 10) In Hawai'i salinity levels

generally fall between 34.1 and 3parts
perthousandgpt). Oxygen concentrations tend to be relatively low in waguatorial waters,
though are almost always near saturation at the surface (Baglsank 1965

The salinityprofile in the Central Pacifiocean near Hawaireflects thehigher salinity of
surface waters35.2 pptto a depth ofl50 m (500 ft)dueto evaporation; then thatrusion of
heaviersinkingcolderwater from the
north, bringing with itlower salinity
water of 34.1 ppto a depth 0600 m
(1,670 ft). This isfollowed by a gradual | .,
increase in salinity with increasing dept
to 34.7 ppt fodeepabyssal waters
(Flament et al 200 AFigure 11) 2000
Salinity influences conductivity in
seawater, therefore affecting the
electrochemical deterioration of SCR
sites.

0

Depth (m)

3000

The concentraticgof nutrients like 000 F ]

nitrates andnitrites arerelatively small - , L
at the surfacef Hawaiian watersut 5000 Mriorrrrrrrprrepree | |
increasawith depth reaching 40 e Y
micromole/klogram (umole/kg)r more
at around 700 m (2,300 ft) (Figure 11)
This distributionillustrates the lack of

vertical mixing forces in the waters of

Figurell: Average veical distribution of temperature,
salinity, and nutrients (nitrate+nitrite) at Ocean Statior
Aloha; units: degrees Celsiugtpandumole/kg of
nutrients. (Flament et al 1998)
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the Central Pacific Theswn-lit upperlayers of theocean tal00 m (330 ft)nhotablylack the
nutrientsnecessary for thebundangrowth of phytoplanktonthe microalgae which are the base
of the marine food chainThese nutrients onlgegin to accumulatat depthsvhere there ig0

light to support photosynthesis. Upwanrdxing forces transporting thesetriens back to the
sunlit upper waters play an important role in the ecosystem. Such upwelling of deep ocean
water can occur during powerful winter storms, or hurricdhksnent et al 1998)Depth and
nutrient loads affect biological growth on hard substrates like SCR resources.

3.5.3. Hurricane Frequency

Tropical storm andhurricane season in Hawestretches seasonalifom JunethroughOctober.

Waves can reach extrerheightsof 3-11 m(10-35 ft) and occugenerallyontheeast, south, and
westfacing coastlineghoughoccasionally nortHacingshores are impactd&letcher et al

2002) The longterm frequency for hurricane events is not clear; they appear to ke quit

variable. Prior td950, tropical storms were not called hurricanes dfultropical cyclones

The advent of meteorological satellites, though, has revealed that hurricanes in the central Pacific
are more frequent than previously expected. Docuatienthas only increased in recent

decades.

Most hurricanes originate in the Pacific waters off the Central American Coast or those of
Southern Mexico. They generally approach the Hawaiian Islands from the east and from the
south, gradually losing powas they track over cooler watéB&chroeder 1993)Most pass far

to the south of theslands, but since 1950 there have beenrfiggorhurricanes that have caused
significant damagdirectlyto theislands of thestate(Table 2) Hurricanes can genéea

powerful and sustained swells and water movememacting SCR resources in many ways

Table2: Most powerful Pacific lrricanes affecting Hawai'since 1950 Schroeder 1998

Date Name Trackand Notes

1957 Nina Moving northwest, to the south of thaésland
chain, record winds in Honolylestimated $1M in
damages

1959 Dot Northwest, north, northwest, directly over Kalija
$6M property damage

1982 Iwa Moving to the northeast, crossing Kaua'i, $860
property damage on Katieand Oahu

1986 Estelle Westward, passing to the southpbds on Gahu;
$2M in damage

1992 Iniki Westwardthen north, directly over Kaugby far
the most devastating event, causing over ¥ir2
damages
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3.5.4. Sea Level Changes

Figurel: Excert of bathymetry image of the Haiiga Island, showig te aui Nui
now-submerged land shelf. (USGS 2817

Like many places in the world, lariatis now submerged around the islands of Haweas

exposed during thieast Qacial Maximumof the late Pleistocene epochhe best estimatier

sea stand during the glacial maximanound the islands is that ocean levelative to the

islandsdropped to between 113 and 13537 and 442 jtbelow their current levelQlark et

al., 2001)during the Last Glacial Maximum some 19,000 yd&ze®re Current EraBCE).

Certain geomorphic featurdie wavecut terraces andeded valleys, have thus been

inundatedand now characterize the near shore bathyméfrg. u i Nui (AGreater Ma
geologic term for theingleisland land mass during the glacial maximum, emergent now as the
separate islands of Maui, Moloka'itta'i, and Kaho olawe (Figure 12).

The main Hawaiiamslandstoday are surrounded by submerged shelves, which were cut by wave
erosion during these lowered desael stands (Grigg 2015Near shoresubmarine canyons are

best developed north of Molokanortheast of Gahu, and northwest of Mauilhere is some
variation inthe depths of these featuidise to the isostatic effect blawai'i Islandand the

movement of the islands over the Hawaiian deep and lithospheric(Buigstrong 1983; Grigg
2015)

Following the glaciation periods of the Pleistocene, the Holocene span8,fothBCE tdhe
present This warming period encompassies development of major human civilizations, and
the transition to urbalifestyle. Relative sea levas believedo have risen rapidly frorthis low
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stand in the late Pleistocetteits present levedrounds,000 year8efore PresentBP) during

the midHolocene In fact due tothewarming periodsof the subsequent Holocene, sea level
continuedo riseto about 2 (6 ft) abovecurrentdaylevelsfor a period, as evidenced by
deposits of nconsolidated carbonate sands and coldidese the shorelines around the islands
This Holocene highstandccurred aroun®,000 years ago before dropping back doaviine
presentevel (Grossman and Fletch£998.

In summary, te seafloor
surrounding the main
Hawaiian Islands has been
shaped by a sequence of
powerful longterm forces.
Initially, volcanism created
the high islands over the
Pacific hotspot. Isostacy,
throughthe sheer weight of
the large volcanoes,
depressed the Pacific plate |
creating the Hawaiian deep |
and surrounding bulge.
Mass slumping and
catastrophic landslides

Ill(“ ‘..‘

[ T
711 Molokal

reshaped shorelines. Livingrigure13: Exaggerated oblique seafloor view between Moloka’i,
coral ree$created carbonate|n v 6 A3 | yR aldA® ¢KS aLIl NBES 1

substratgFigure 13) of less than 40 m (130 ft); dark orange areas are drown reef platfi
Changing setevels left and pinnacles in depths between 50 and 85 m (165 and 280 ft). (
wavecut terraces, 2017)

submerged valleys, and
remnant deep fossil reefs. Through tjresion and biological activity produced calcareous
and siliceous materials to be deposited as deep ocean sedifi@sts the geologic setting for
SCR amog the islands.

3.5.5. Implications for Early Hawaiian Sites

Lapita migration theorybelow)proposesough dates of the spread of island voyagers and
coloniststo areas of the Pacifibut themorespecific dates of the settlement of the Hawaiian
Islandshas been a matter of contention for a number of y&awsrently, archaeological
evidencebased on a summary fiéldwork and the refinement of past radiocarbon dategests
that theinitial Polynesian discovery and colonization of the Hawaiiamtdaoccurred between
approximately 1000 and 200 Current EraCE) (Kirch 2011)

Previousresearclsuggested earlier dates for the discovery and settlement of the islands, in the
timeframe of 306B00 CE hundreds of years earlier than tflennings 197Xirch 1985)
Othermore recentesearch places the discovery of Hawawen later, sometime betwee/d 90-
1,290 CE(Wilmshurst et al 2011)Settlement dates are still the subject of active debate and
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scholarly research. This range of possibility, tjtoudoes not change the implication of sea
level on the geography of settlement of the islands.

Combining theseelatively late dateof discovery and settlemefdr all of the above estimates
(compared to many other locations) with the known histoseaflevel change in tih¢éawaiian
Islands, reveals that there is very little chance for the discovery of submerged habitation sites in
nearshore waters, not to mention t&20km (3-200 m) OCS zone, in Hawadi Long before

the arrival ofthe firstPolynesians in these islands, relative sea levels were close to what they are
today. Possible submerged cultural resourcedawaii are thereforenot habitation sites, but
thecultural footprins of coastal gatherers, aquaculture siwes;riors,fishermean and seafarers.

36. Site Formation Processes and Hawaii 6s E

From their original discovery and settlement by voyaging Polynesians, to their importance in the
sandalwood and whaling trades, to the more recent remains left behind by Worldn\tae |

Pacific, the Hawaiian Island chain has accumulatexterial record operhapsl,000 years of
maritime activity. Much has of course decayed, turned into reef through biological processes,
floated away, obeen destroyedThe remaining submergetkaterial recad, however, testifies to
Hawai's uniquely diverse maritime traditions.

Hawaii 6s dynamic marine environment has i mpor
archaeological site formation processes. Understanding these processes is essaatial for t
discovery, assessment, and interpretation of submerged resoiiregssMuckelroy, generally

regarded as a pioneer in maritime archaeology, included a detailed analysis of site formation
processes in his 19MNaritime Archaeology AlthoughMu ¢ k e |conoept®veere developed

in the British Isles, I8 list of attributes that shape thature ofsubmerged archaeological site

highlights theneed tocarefullyconsideHa wai i 6 s ma r iinrarehaeologicalr o n me n t
interpretationTable 3).

Table3Y a dzO1 St NPeQa SYGANRYYSyGlrft FOGGNAROdzISA F2NJ aAd
(Muckelroy 1978

Step | EnvironmentalAttribute

1 Maximum offshore fetch within 30 degrees perpendicular to the coast

2 Sea horizon from the site (i.eectors with more than 1Km/6.2 miopen water)

3 Percentage of hours with winds in excess of force 7 (nearsjabd kph/28-33
knots)

4 Maximum speed of tidal streams across site
5 Minimum depth of site

6 Maximum depth of site
7

8

9

Depth of principatieposit on site

Average slope of seabed over whole site

Underwater topography (proportion of site with geologically recent deposits
10 | Nature of coarsest material in these deposits

11 | Nature of finest material within these deposits
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These environental influences over time can have a marked effect on the nature and appearance
of the submerged archaeological site, as can anthropomorphic impacts like wreck salvage or
looting. Muckelroy conceived of these natural and cultinfalences as distingirocesses

impacting the original property (ship) in distinct phases, during which material could be removed
(Afilteredo), r e doresendepositedtorsite (Tablgs4t/mderstandinghd o0 )
marine environment argklectegrocesss and impetsinfluenang SCRsitesin the Hawaiian
Islandsover timeis essential tarchaeologicainterpreation.

Table4: Thephased evolution of a shipwreck sit@Muckelroy 1978)

Process/stage Impact Notes
Original vessel
Wreckhngevent Selected material floats | Reorganization of original structura
away scrambling and extraction filter
Salvageperations Selected material removed| Anthropomorphic impact, amaterial
extractionfilter
Disintegration Selected material remove( Mechanical/chemical/biological

deterioration, a materiaéxtraction
filter

Sea bed movement Site features and artifacts| Redistribution of artifacts, a materia
moved scrambler; can include deposition o
material can reintroduce salvage,
disintegration

Excavation Site features and artifacts| Can reintroduce salvage,
uncovered disintegration

Observed site

3.6.1. Wrecking Processes

There are many reasons that vessels are lost in island virttemsional deposition (scuttlingr

target exercis@scollision, grounding, storms, et&/essel losses can sometimes be gentle in

nature, such as ships sinking at their moorings and settling directly to the bottom. damsses

alsobe extremely violent evegitsuch as wooden vessels grounding in the surf amd lbeoken

apart on sharp coral reefs. In any event, what was once a highly ordered and intact object will be
damaged and redistributed, and buoyant materials will float almay. Muc k el r oy 6 s t er m
the wrecking event can be both a scrambling fdredt an extraction filtefMuckelroy 1978)

Possible wrecking process patterns are discernable in certain Hawaiian coastal environments.
Archaeologists have conducted site surveys ofddthzen woodetulled sailing vessels in the

remote atollsofthPapah UnaumokuUkea Ma ynbtingesimMagdtiesio n a | Mo n
distribution In most cases, distribution of site featumesdst the spuandgroove coral reef

topography of the atollsuggests that the ships ran aground bow first, dropping theiy heav

ballastas t he wooden hulls were torn apart. To s
pounded in the swells, often unshipping the rudder itself. All lighter elements of topside

structures, mast and rigging components, were quickly carried oveedineshore reef and into

the calmer waters of the interior lagoon (Van Tilburg 2007 O 6 Rk aj.2008).
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Interpretation of the historic record of lost vessels shows that grounding near landings and
historic channel entrances is a large contributdinéosubmerged resourcklany near shore
locationsin Hawai'i featurea highenergymarine surenvironmentcapable of breaking apart
wooden vessels, and eventualBstroyingron and steetonstructed boats and ships as well
The volcanic shorelinesd exposed coasts of the islands do not feature metorally
protectedbays orharbors These conditions, combined with the fringorgoarrierreefs and
sharp submergeldva rocksn near shore waterbave led to a great number of shipwrecks in
Hawaii. An initial examination of the portedpositiors of shipwrecks reveals clusters around
the locations of historic landings, especiallytbewindwardor easterrsides of islands where
vessels needed tmaneuver upwinaut of harbors through narrow rgedssages (Van Tilburg
1999).

Prevailingwinds, narrowchannelsshallow reefsand islandorientationscanalsocombine to

form ship traps, areas of naturally occurring concentrations of shipwi@oksd 2000) The

north shore of thesland of LLhali, locally referred to as Shipwreck Beadhthe best example of

this phenomenon. Trade winds can push all flotsam and jetsam into the Pailolo channel between
Moloka'i and Maui. Thegap between islandgts as avind funnel,intensifying gusts and

depositing material directly onto Shipwreck Beg@lan Tilburg 2001) Any vessel that broke

its moorings at LahainawouldendupdthLai 6 s r e e f s, possiblyinclsdingtie owner ¢
US Navy) intentionally abandoneald vessels there by simply castitigem adrift upwind from

this treacherous shore.

Steel \essels lost in deeper waters are likelgxbibit greater integrityhan thosein shallow
water sits. Observations of deep water wreck sites revealever greater incidence of
implosion of sealedompartments, debris scatter from the wreck desaadimpact damage
from bottom contacitself, including scarring of the seafloor.

3.6.2. Chemical Deterioration

As in many of thee
chemicalor electrochemicaleathering o
deterioratiorof shipwreckdn Hawaii
expresses itself mainly in the corrosion o
iron and steel in the marine environment.
In general, when iron is combined with
water and oxygen, ferrous cxydroxide
or rust is produce@Rodgers 2004) This
processan beexacerbated by dissimilar
metals in contaawith each other, causing
galvanic corrosion Indirect estimates of
deterioration rates can be made by
measurements of conductivity on the Figurel4: HURL Pisces IV measuring conductivity

surface of submerged features (Figure 14through the corrosion surface of the Japanese mid
sub (RN740).HURLNOAA ONMS3005
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Additionally, thechloridesand calcium
carbonate present seawatecan combine
with corrosion products to form a
concretionayer on the surface of the iron
or steel objectIn this process, iron ions
move away from the surface of the metal
4 and chlorides move towards iWhen
combined with the deposition of calcium
carbonate material, a solid encrustation can
form around the artifact or feature (Figure
15). Over time complete encrustation of a
metal object can lead to anaerobic
conditions developing within the

3 £ ; B e encrusation shell. That mayinitially slow
Flgure15 Encrustation andmral growth over the deterioration rates, buiot prevenall

double-expansion steam engingf the SSKaua'i deteriorationsulphate reducing and
(RN375)lostin 1913. (NOAA ONMS) methanogenic bacteria can colonize the

anaerobie@ncrustation, ultimately
weathering the iron into a black liquid (Rodgers 20a2). ColinP e a r £ongedvation of
Marine Archaeological Objectd 987) provides a suitable reference for these critical processes
for both shallow water andeepwaterwrecks in Hawai.

Thereis nolargedatabase for corrosiontes of agep ocean wreck sites Hawali, andthe
environmental parametersedch wreck location may slightly differ in significant ways.
However, the National Park Servic&ubmerged Resources Centerpartnership with other
agencieshas developed a leimpact model for measuririg situ corrosion rates (Russel et al
2006). This model has besunccessfullyested on the USArizona(RN274) at Pearl Harbor,
andalsotransferred and applied to the Japanese midggiRinbB40) sunk outside the harbor on
December ¥, 1941. During the 2005research dive several smakamplef marine concretion
were recoverefbr analysisn themetallurgical and chemistry laboratories at the University of
NebraskaLincoln, and Xray diffraction measurements wesgbsequentlgonducted at the Air
Force Research Laboratory at Eglin Air Force Base, Florida. Preliminary results suggest a
corrosion rate of 0.05 mm per year, equivalent to a metal thickness lossyah@®035 in)

over a60-yearperiod(Wilson et.al. 2007) T h e mi d @reinal lellumatérialconsisted of
8mm (0.3 in)cold rolled MS44 steel platét. must be stressed that this does not provide a general
corrosion model for all wrecks, but demonstrates the possibility of gairspgaic
understanding of corrosion rates at selestab

3.6.3. Biological Impacts

In Hawaii, biologicalimpacts play an important role site formation processefesides the
numerous microorganisntisatingest andhrive on organic substances in the marine
environment, the erm water temperatuseallow the shipwornileredo navalisto burrow
destructivelyinto the wood of historishipwrecks. This shipworm is able to reproduce in waters
having a range dfalinity from 5 to 35 ppt, and temperaturiegom 11C (52F) to 25C (77F),

well within therangeof near shore wateis the Hawai ' i(Smithsonian Marine Station 2017)
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Therefore, mst wreck sites in theliands consist of newooden remains, with planks and other
wooden componentaity occurring occasionally whesuried in sedimetor anaerolt mudsin
protected back reefs and lagoons. Warm clear waters also encourage coral growth, and hard
substrates likgon and steeshipwreck sites make excellent substrates for colonization. In
waters shallower thab8 m @0 ft), coral growth can complely obscurevreck siteobjects. In
addition to the studies done on the US&ona(RN274 andUSSUtah (RN780 by the

National Park Service and associated agencies, there are a few other papers relating to the
interaction of wreck sites with the biologicenvironment in Hawaiian watef@alhoun and Pico
1996;Van Tilburg 2002)

Biological erosion on shallow sites also inclatlee feeding habits of regfrazing species like
parrotfish (SpScaru$ which scrape algae from reef corals (or any hard subkiveh their
beaks Scraping scars have been observed on corals, ceramidheatwhcretion layer on
iron/steeffeatures

Shipwrecks both shallow and deep can sensohd substrate and habitat for marine

invertebrate and fish communitie€oraland coralline algae are the chief reef builders of
Hawaii 6s shall ow marine ecosystem. Shall ow w
covered in reef structure. In Hawiaioral growth averages2mm (0.080.12 in)per year.

Optimal conditiongn warm clear marine waters can produce a rateldf mm (0.280.39 in)

per year. Numerouslderhistoric wreck sites in shallow waters have become cryptic sites,

almost completely covered in coral reef.

Deep shipwreck sites also provide
habitat andsubstrate fomarine
invertebrate and fish communities
On a2015survey dive to the
AmericanWorld War tera
submarines-19 (RN522), sunk off
Oahubds sondd3Bates h o
depth414 m(1,358 f), biologists
counted over 44 different marine
species makg their home on the
deep wreck sitean unusually high
number(Figure 16)

Figurel6: Biological community on the bow of submarine
19 (RN522), depth 41#%. (NOAA OER)

3.6.4. Hybrid Process: Rusticles

More correctly classified ashybrid bio-chemical process, the formation akticlescameto
public attentiorthroughresearch on the HMSEitanic wreck site(Cullimore and Johnston 2003).
Rusticles havbéeen well documented aorld War 1l shipwrecks in the Gulf of Mexico
(Overfield2005). They have also been recordedrmmerous/Norld War Il steel shipwrecks in
Hawai i 6s deeriguwecle) dmesesusit t i mid®thed rusticle forms appear to
be a complesymbiotic community of microbes, bacteria and fungi tivat off the iron
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oxides,produced by the electrochemical
deterioration of iron in seawatekHenrietta
Mann haddentifiedwhat appear to be
twenty different species of bacteria in the
Titanics rusticlesalone (Pellegrino and
Cullimore 1997).Over time, theusticle
process promotebe vitual melting away
of the stekshipwreck particularly deeper
steel wrecksdss protected by concretion
formation, more frequent in shallow waters
(Overfield 2005)

Figurel7: Rusticle formation, view from the Pisces"
into the cab of a WWII AMRACK (RN578); O ahu.
(NOAA ONMS)

3.6.5. Currents, Seabed Movement and Deposition

Throughout the Hawaiiaarchipelagoprotected locations for wreck sites are relatively rare,
consisting maily of lagoons in atoll settirggn the Northwestern Hawaiian Islands, back reef
areas between fringing reefs and shamebe main eight islands to the southeastthe few
developedharbors. Even irelatively protecte@reas, largsectionsof steelshipwrecks can still
berepositionedy passingropical cyclones antdurricanes (Van Tilburg 2002). This has
occurred in the Northwestern Hawaiian Archipelago even when such storms do not cause any
damage to the maislands Historic boilers fromshalbw sites almost 100 years old have been
tossed ashore in recent stormghole $ips sunk as artificial reefs have been moved out of
location, or sometimea®oriented 180 degredsiring hurricane even{®ive Seven 2017) Any
investigation of a particulaite, therefore, must take into account the historical record of
hurricane and tsunami events, linking site location with the direction and intensity of the natural
phenomenon.

The result of this punishing dynamic environment is the destruction, tivetyeshort order, of
most historiovoodenshipwreckdost along the coastFortunately, the greatest period of
American naval activityn Hawai'icoincides with the age of iron and steel hulls and steam
propulsion(Van Tilburg 2003) The influence ofron, steeland steam material culture may
thereforebe overrepresenteth the archaeological recordpmpared to the influence of wooden
ships and sailMany wooden schooners and other commercial sailing vessels have been lost in
near shore watergetthose wreck sites are more ephemeral in nature thanstgammeck sites
consisting oheavysteam engines, boilers, and propeller shafts in close association. Rigging,
pieces of iron or steel hull, and other relatively heavy cargo and artifacts wnedlis¢ributed and
scattered in holes qukasin the reef and depressions in the spur and grookadtopography.
Fortunately, steamship wrecks have consideratulbaeological valu@shas been demonstrated
in manylocations despite the deterioratigerocesses for iron in the marine environment
(McCarthy 2000)
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Deepoceanwreck siteanalsobesubject to
seabed movement and effects frooean
currents. The site of the World War Il Japanes
midget suRN740) discovered by the Hawai
Undersea Bsearch Laboratory in 280lies in
approximately200 m (,300 ft) depth(Figure
18). Scouring from the ocean currents have
removed the sediments and undercut the sea |
floor beneaththebow andstern portiosof the |
submarine, leaving tlseends unsupporteand
subject to structural failur@elgado et al 2016)
Scour craters at these depths have formed il
around many of the landing craft and Figurel8: Deep scour beneath the bow of the

AMTRACKS disposed south of the entrance tcJapanese midget sub (RN740) near Pearl Hal
Pearl Harbor. (NOAA ONMS)

Terrestrial ediment transpoith the Hawaiiarislandsoriginates in the upland mountains and
flows via valleys and streaiined erosiorto the backeefand frirging reefzones Once in the
near shorenvironment, sedimengsecarriedby longshore currents in alternating directions,
dependent on the shore profiseason, etc. Beach surveys slstnong seasonal variabilityg
sediment movemenwith net erosioroccurringin the summer andetaccretion in the winter
(Eversole and Fletcher 2003)

Sedimentation rates can be regtvhere development and agriauial runoff change theoastal
landscape For example, ®sion on the island of Kahalawe, initiated by years of intensive use
as a naval target range, esoled to a deeper sedimdotd in some areas around tekand.
Klhe ohe Bayalso provides aexample of this, whereigh runoff rates combined with the local
sewage outfallleadingto approximatelyd m (L0 ft) of biogenic ooze being deposited 0&ER
sites, includinghe historicWorld War IIPBY mooring area in theoutheastern sectfvan
Tilburg 2000)

Sediments and biofouling organisms that
thrive in the warm nutrieatich waters of

Pearl Harbor have created a protective layer
over the wreck of US8rizona(RN274)
(Figure 19) The measurement of this layer
has been an important factor in the National
Park Servicebs study of
the site(Russell and Murphy 2004Many
SCR sites like the USArizonaexhibit the
combined phenomena of the wrecking
processconcretion formation, chemical and
biological deterioration, sedimentation, etc.

-
Nihoman o

Figurel9: Sediments, sponges and encrustation From the process of wrecking, to the
cover the US&rimna(RN274). (NOAA ONMS)  disintegration of perishable materials, to the
colonization of materials by invertebrate
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organisms, to the erosion and site changes caused by seabed movement and theamecha
effects of waves and current, Hawaii 6s underw
sites in numerous ways and will continue to do so.

3.6.6. lllegal Salvage and Looting

In Hawai'i, the academipursuitof maritime archaeology is relaély new,initiatedon a small

scale in 1987 by the Uni ver sthrdughanafnuaHaeska i i 6 s M
scholarly seminar. For theae of Hawai, both cultural and natural resources fall under the
management and protection of the Diyp@nt of Land and Natural Resourcésfortunately,

the State has never had its own program in underwater or maritime archaeology,rastd has

possessed surveycapacity in this field. Consequentbfficial enforcement or protection

actionsare few and statistics nomxistent

Many recreationatlivers in Hawalii are unaware of the state arederalaws which protect
certainSCRsites,andtherefore inadvertent damage to accessible k#ssn impact to the
resourcen the islandgVan Tilburg 2A.5). Artifacts are often moved
taken from sites in a mistaken
effort to Arescueod t
sea. Some divers, of course, are
aware of thellegality of these
actions but, motivated by
personal gain, loot specific
items, suclas console
instruments or rusted machine
guns from WWII naval aircraft
(Figure 20) Occasionally these
items appear for sale on Ebay.
Unfortunately, this type of
damage over time due to benign
neglect and lack of management
capacity is common in many
locations in the Pacific.
Understanding thim situvalues
Figure20: Top view of alvageddamaged aft turret of &#B4YL of wreck sites for multiple
Liberatornaval aircraft RNB67), showing removal of starboard  stakeholders is critical to
machine gun, documented 9/31/06. (NOAA NMFS) addressing this problem (Edney
2006).

Deepwatersites are not immune to possible illegal salvage and loo@agtain transiting

private @rties, who have access to their own manned submersibles, have expressethinterest
thepast forlocations ofsignificantdeepwaterWorld War 1l wrecks Terry Kerby oral
communication to autho2006).
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3.7. Preservation Mandates in Hawai'i

3.7.1. Federal Mandates

In 2014 Ole Varmer, with NOAA General Counsel, completed the B@kidedUnderwater

Cultural Heritage Law StudyOCS Study BOEM 201805), offering a useful analysis of the

existing Federal laws protecting SERhr oughout t OES. Liadditioa,dhe Sudynt e s 6
identifies gaps in protection and recommends specific legislative changes (VarmerTtd4).

Underwater Cultural Heritage Law Studyerefore provides a detailed overview of Federal

preservation mandates which apply in theasssurrounding the Hawaiian Islands, and may be
accessed at the BOEM Environmental Studies Program Information System w8kteieed

Federal preservation laws which magve a direct or indireefffecconHa wai i 6 s OCS i ncl

River and Harbors Aaif 1899

Antiquities Act of 1906

Historic Sites act of 1935

Submerged Lands Act of 1953

Outer Continental Shelf Lands Act of 1953
National Historic Preservation Act of 1966
National Environmental Policy Act of 1969
National Marine Sanctuaries Act Of 1972

Coastal Zone Management Act of 1972

Clean Water Act of 1972

Archaeological and Historic Preservation Act of 1974
Archaeological Resources Protection Act of 1979
Abandoned Shipwreck Act of 1987

Sunken Militay Craft Act of 2004

= =2 -0_9_9_9_95_42_29_29_-2_-2_--2_-2-

3.7.2. State Mandates

Hawaii Revised StatutetiRS) Chapter & establishes the State Historic Preservation Program
as part othe Department of Land and Natural Resouwedsi ch carri es out Hawa
preservation mission and controls and manages all state historic propp¢iRie201). Chapter

6E defines historic property amy building, structure, object, district, area, or site, including
heiau and underwater sstewhich is over fifty years oldFurthermore, the statute makes clear
that allhistoric property located omahds or under waters owned or controlled by the State sha
be the property of the State, and tln tontrol and management of the historic property shall be
vested inth& t a t epdrtmentf Land and Natural Resourcethe datute makes the State
regponsible for conducting a statewide survey and inventory to identify and document historic
properties, aviation artifacts, and burial sites, including all those owned by the State and the
counties.

Chapter & specificallystates thait is unlawfulfor any person, natural or corporate, to take,
appropriate, excavate, injure, destroy, or alter any historic property or aviation artifact located
upon lands owned or controlled by the State or any of its political subdivisions, except as
permitted by théepatment of Land and Natural Resources
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The Constitution of the State of Hawaiecognizes the value of conserving and developing the
historic and cultural property within the State for the public getRIS2011). The legislature
declares that the historand cultural heritage of the State is among its important assets and that
the rapid social and economic developments of contemporary society threaten to destroy the
remaining vestiges of this heritage. The legislature further declares that it is ubtizeiqterest

to engage in a comprehensive program of historic preservation at all levels of government to
promote the use and conservation of such property for the education, inspiration, pleasure, and
enrichment of its citizens.
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4, Polynesian Discovery and Settlement Era 1000-1778

As humanity spread across the globe after leaving Africa, the shores of Southeast Asia and
Indonesia were settled, and from there Australia was likely reached some 40,000 to 60,000 years
BP by people who tok to the sea and crossed to that contiielatod 2006) From what is now

New Guinea, other people moved out, across the water to reach the Solomon Islands some
30,000 year8P. Others migrating into Asia, would eventually push north and south, some
eventually crossing into North America. The peoples that lived on the shores of the Pacific
evolved into separate, diverse cultures in Southeast Asia, Indonesia, China, Japan, Korea,
Siberia, and the many cultures and indigenous peoples of North, Cent&dathdAmerica over

the next tens of thousands of ye@vkDougall 2004)

4.1. Lapita Migration Theory

The Pacific itself remained unpopulated until it was explored and settled by indigenous mariners
thousands ofears ago.Beginning some 6,008,000 yearsBP, Austronesiarspeaking people

moved south into Southeast Asia, likely through what is th@wisland ofTaiwan(Howe 2006)

A portion of this great migration may have moved northwards into Micronesia, but groups
clearly continuedioyagingeastvard (Figure 21) Archaeologist€ame tadentify this groupas

the Lapitaculture, named for the spread of Lapita stylentatestampedottery, a crucial marker
artifact within the assemblage of cultural items and traits associated with these vogagess

3,600 year8P, Lapita peoplerossed the oceaa theFiji/Tonga/Samoa area of Polynesia,

where their descendants remained for more than a thousand years, and distinctive elements of
Polynesia culture first emergé@reen 1979)

Some 2,000 yeaBP, the Polynesian descendants of the Lapiturevoyagerqgdentate
stampedottery didnotcontinue to spread beyond thg/Tonga/Samodomeland areagpread

out across millions of squakdometerst o s et tl e t he r esltasaesoft he Pac
bold exploratory voyages made possible by the sailing capacities ediistagce voyaging

canoes and the proven methods of traditionatinetrument navigation lleof Eastern Polynesia
appears to have been settledabgund700 CE (rwin 2005. It is from Eastern Polynesia, from

Tahiti and the Marquesdslands that the remote corners of the Polynesian triangle, Rapa Nui
(Easter Island), Aoteroa (New Zealand), and Haywakre finally discovered and settl@dwin

1994) Trade and contact veten islands and peoples connected some of these cultures, as did
oral traditions of the great migrations across the Pacific. Some of these people may have also
reached the shores of North America in their voyaging canoes. On the coasts of the Americas,
the people and cultures there developed their own sea craft, some journeying by sea to trade, like
the Maya, others to harvest or hunt, like the Chumash, others to raid, like théMelzzugall

2004)
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Figure2l: Pacifiancientmigration routes based on the Lapita model.
Encyclopedia of New Zealand 2017)
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The vastness of the Pacific remained unknowthéEuropearworld, however. Other than the
Polynesians and indigenous local hunters, fishermen and traders, it remained esafgidef

vessels and peoples. Some have suggested that within the last thousand years, Chinese seafarers
may have traveleshto and across the Pacific, but there is no definite proof that even the

exceptional seafarers of the Ming Dynasty reached the shores of the Arflezleasl 1875;

Menzies 2008Finlay 2004) The first known to reach those shoiresn abroadvere

Europeas, who pushed into the Pacific from both sitlésia and the Americaswithin

decades o frrangAdldntic wvolpagesob149ZE.

4.1.1. Implications for the SCR Inventory

Lapitarstyle artifacts are critical to tracing the proposed migration ofraiigoyagegrom

Melanesia and the Bismarck Archipelagto the Fij-TongaSamoa area and the heartland of
Polynesian culture. Lapita pottery hast been found in Hawai and isnotknown to have been

a cultural tradition beyond around 250 BCE. Tduggests that Polynesianstioé Western

Pacific may have no longdrada use foiceramic pottery prior to further voyaging expansion to
the Marquesas or Tahiti, foeamics were not manufactured by Polynesian societies at any time
in East Polynesian prattory (Smith 2002) It is highly unlikely that Lapita sites would be found
underwater in the Hawaiian Islands.
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4.2. Navigation and Voyaging Technology

Over hundreds of years, douflall voyaging canoes, guided by specialists trained in non
instrument navigation, moved eastwards into the Pacific, bearing the men and women and all
necessary supplies to support permanent remote settl@ineht 2000; Howe 2006)That
achievement relied on traditional wayfinding techniques. Navigatorssatmdandcelestial
observations athe sea, and swell direction and ocean tempertaiuraintain their course

beyond the sight of land. I&@id color andpatternsswell reflection and refraction, paths of
migratoryseabirds, and a host of other signere usedo enlarge theletectiorradius of small
islands andow atolls. This consistent proven package of cultural knowledge was passed down
generatiorby-generation to apprentice navigators, esteemed members a$lued
communitiegLewis 1972)

The succedsl colonization of remote islands and atolls which lay unseen beyond the horizon

also relied on the technical capacity of the dodhlled oceanic voyaging cana® wa'a in
Hawaiian(Finney 1994) These were advanced vesseisll designedor their ervironments

(Figure 22) Parallel wooden dugouts, their sides raised by hull planks or strakes lashed together

with natural cordage, were joined by croemmahatalso supported the deck. Sails were often
natural plaited fi-blearwsdo craarsrtise.d -bhewescttherleulisiain gii coraar
the stern provided controMoyaging canoes were designed for and capable of handling adverse,

as well as fair, sailing conditions (Irwin and Flay 201Bhere were many different canoe

designs acros$i¢ Pacific, but the largest types were dothided and decked sailing vessels for

long oceanic passagésaddon and Hornell 1936)

Reference works blywin and Flay,Haddon andHornell, Kirch, Howe and others provide
authoritativesources for underamdlng the cultural and environmental challenges and the
technical evolution of Pacific voyaging
canoegIrwin and Flay 2015Haddon
and Hornell 1936Kirch 2000;Howe
2006. The speed and carrying
capacity of many types of canoes
impressed eighteenth andheteenth
century explorers such as Captain
James CookLedyard 1783) The
voyaging canoe design was clearly the
preeminent Pacific vessel of ancient
exploration and migration, @apable
platformfor colonizing remote islands
| andtherefore of immense ttural
Figure22: Hawaii maritime conference group on board t importance(Finney 1994)

voyaging canoe repliddawai‘ilog 2000. (H Van Tilburg)

4.2.1. Canoe Construction

The initialvoyages of discovery amdigration of Polynesians the islands oHawaii were
accomplishedh a series of venturefrst from the Marquesas and then from Tahiti (Kirch
2000). These were challenging lordistance opefocean voyages crossing the equator and
transiting different oceanographic and climatological reginvsyaging required
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technologically sound vessels. Theseiblehulledcanoes were carved from a single log, often
measuring longer tha80 m (00 ff). The tree would be selected biahuna kalai waa or

master canoe craftsmand then cut, dragged and hollowed out by a group of men until it was
ready for lashingHolmes 1993) Thewa a kaulua(doublehulled canoeysed to migrate

through the Bcific were very large, made specifically for transporting people, plants, and
livestock(Howe 2006)

Precursors to the modeday catamararRacific voyaging canoeschieved their stability

through their doubkaull design rathr than through heavy ballgstaddon and Hornell 1936)
Submerged wreck sites (unintentional or accidental losbds in-usg for voyaging canoes may
therefore be very rare, if they exist at all, in the Pacific. Without the need for ballast, tHe vesse
itself is buoyant and will not settle onto the seafld®acific voyaging canoes are not likely to be
discovered as submerged wreck sit€ke features of voyaging canoes which have been
discovered irsitu have been founabt at submerged sites katishoreline terrestrial wet site
locations such as estuaries (Sinoto 1983; Johns et al 2014).

Despite the overall transition to powered vessels, the importance of voyaging and voyaging
canoes has remained central to the cultural identity of Hawaiiins significance has been
captured and celebrated by scholars and artists siittraKkawainui Kane (1928011), whose
researclandillustrations of the canoes of Polynesia halleminatedthese craft and the

traditions of their navigators K a n &éa® produced chkllection of architectural drawings,
paintings and text which contributes greatly to our understanding of what these vessels looked
like and howthey were handled and navigatbké oceangDavies ND).

4.2.2. Wayfinding

Once the canoe warepared androvisionedt would set out to sea. Traditional navigators
could identify and name up to 150 stars, t#rel/knew the proper procedures of crossing from
the northern to the southern hemisph@ianey 1994)Navigators used all elements asahses
available to them to lead their voyage, paying close attention to stars, wind, waves and currents
in order to calculate the proper headir@pncepts of this nemstrument navigation cultural
package, such as expanded target landfall, have beeméated by anthropologists like Dr.
David Lewis e, the Navigatord 972)and others Archaeological, linguistic, and traditional
evidence indicate thatftar the discovery oHawaii, two-way voyagingoetween Hawai'i and
Tahiti wasconducted, pradibly between the 12and 14" centuriegKirch 2000) Then, it ceased
for unknown reasonsThere is no record of subsequent long ocean voyag@sHawaii and it

is believed thakong distancanavigationfrom Hawai'i vanishedor nearly five centuriefLewis
1972)

4.2.3. Revival of Pacific Voyaging

The current revival in Pacific voyaging canoes and traditionalimetnument navigation started
with auniqueHawaiian fusion of experimental archaeology and cultural awakening in the
19706s. ropalogist ®7 Ben Rimmey hartist Herb Kane, dochl sailor Tommy
Holmes formed the Polynesian Voyaging Society and, using both traditional and modern
materials (plywoodiberglassresin), led the effort to create a performaaceurate replica of an
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andentwa akaluacanoe for the investigation of sailing capacity aadt@ceanic migratiomi

the Pacific. The doubleulled canodd @k | Imeaam,i ng @St ar of Gl adnessod
Arcturus, the zenith start &f a w a liatituesl9degrees north), as launched in 1975 and was

soon on her way to Tahiti, 4&eating thesarlytwo-way voyagingoutesthat had originally

settled the Hawaiian IslangBinney 1994) On board the canoe was Pius Mau Piailug, a

Micronesian navigator from Satawal Island wihaied his knowledge of traditional navigation

with thec a n crew. s

H@k 1 Is atwamasted opeueck replica
of a Hawaiian doublaulled voyaging canoe
or wa akauluaand measures8.9 m 62 ft)
long,4.6 m (L5 ft) wide, and has a steering
oar rather than a rudd@figure 23) There

is no engine or outboard for propwisi The
canoe displaces approximately 27,000
pounds when fully laden with supplies and
crew of 1216 sailorgFinney 1994) Since
her inaugural voyagé] @k 1 has maale
numerous passages throughout the Hawai
Islands and to Micronesia, Polynesia, Japa
and North America, covering more than
242,000 kn(150,000 m) in the Pacific, all Fgure23: Performanceaccurat_e replicadokule a,
using norinstrument wayfinding techniques ©ffshore of Honolulu. (Wan Tilburg)

and traditional celestial navigation. Today, numerous other voyaging canoes have been
constructed in the Pacific and in manygala the knowledge of traditional wayfinding has been
preserved. The Polynesian Voyaging Soc{eyS)continues its mission as a nrprofit

research and education corporation based in Hon(RW$ 2017)

4.2.4. Implications for the SCR Inventory

Canee mnstruction, voyaging and intsland sailing, and navigation weaed aramportant

activities in Hawai. Despite the initial dismissal of ndfuropean navigation hyainstream
academic authorities, the knowledge and technical skills required dotiorial Pacific

voyaging is now better understood as central to the cultural identities of many Pacific people
(Finney 1994) Sites and properties associated with traditional navigation, both the transmission
of cultural knowledge and the creation of aging canoes, must be interpreted in this Jighkt
elements of cultural identity itselfThese include landings associated with voyages, canoe
construction areas, canoe anchoring or mooring areas, and ¢easteds thaserve as

navigational landmarks

4.3. Fishing and Aquaculture

In ancient Hawali, fishing was the most varied and extensive food procuring occupation (Hiroa
1957). Besides different types of equipment needed for-andkine, trap, netnoose and
spear fishing, swimming anduvihg skills were necessary, as well as an intimate familiarity with
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the reef and near shore wateksawaiian fshermenwere familiar with bottshallow and deep
fishing groundsdeep sedishing was known akwai a o kaiuli; fishing grounds in shallow
depthsto 145 m(480 ft) were calledkukaulg intermediate grounds of variable depths were
namedka aka'a anddeep fishing gronds betweeB860and730 m(1,2002,400 ft) were known
aspohakailog namedfor the heavy sinkers used in deep wafklisoa 1957) Grounds could be
located at sea by using visual kops (transits) to coastal landmarks and mountain raivgy
and Maly 2003)

Fishing hooks had a wide range of sizes and designs, and were made from several different
materials, including pearl sher turtle shell, and bone, including whale ivory and human bone
(Hiroa 1957) Stone skers for fishing linesnd nets can be categorized by shapes and by the
perforations or grooves used to attach the line. Sinkers ranged in weighe$sothan 10@ for
shallow gear t@ kg @.51bs) for heavier plummet weights on deep sea gear (Hiroa 1957).
Submergedraditional fishing sites have been located and surveysedallow watersiear

Waikiki, identified by theaccumulation of stone breadfrtyipe (o¢opus) sinkergVan Tilburg
2015)

43.1. Ko'a

K Tula (carved stone gods) akd a (coral platform fishing shrines) were often built near the
shoreline, usually on low promontories overlooking the sea. Laejau(religious structures)
were usually set further back from the shore, but at timesctrepe found just above the high
tide line. Ko'a mayalso refer to traditional fishing locatioasd submerged structures or
features which attract or possess abundantléisated by visual line ups to the sh@kéaly and
Maly 2003)

4.3.2. Coastal Fishponds

The history ofioko i a (traditional
Hawaiian fishpond systemdates back
more than 500 yeaBP and is supported
in extensive oral historigKeala et al
2007) Some types of fishpond were
inland/upland, cdocated with
agricultural ativities. Several different
styles of rockwalled fishponds evolved:
loko wab inland freshwater poolpko
i"a kalad kalo field agricultural ponds;
loko kuap@ coastal ponds with semi
circular seawalls of lavrock and rubble;
¥ loko "‘ume ilkb coastal walledish traps.
- P e 7 Most fishponds were coastal structures

Figure24: Themakahaor gte in the seaward wall of the (Figure 24) varying widely in size from
HeeiafF AAKLR2 YR Ay YnyS$62KSs lesstharhalfa hectaréo242 ha 600
ag (Keala 2007).Loko kuapaor semi
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circular coastal pondsapturethe circulation of the tidethrough auwaior sluicegates in the
seawall. Streams add#tk nutrients from agricultural runafh the brackish watersreating
ideal conditions for the cultivation of juvenile fish. Lalgko kuaparequired the labor of
thousands of people for construction, and constamtenancéDaws 1968)

Lokoiawer e an i mportant part of Hawaii ds compl ex
management system. Cultivation and propagation centered on many different fresh-and salt

water plants and animals, with the primary speciesgoi@ prizedamaama(mullet) and awa

(milkfish). An inventory in the early 1900s found 3880 i ain the islands and identified 99

active ponds with an estimated annual production total of &8&450 kg §80,000bs),

including220,450 kg 486,000bs) of "amaamaand88,000 kg {94,000bs) of "awa. Loko ra

were extensive operating systems that produced an avera86-»70 kg 400 600Ibs) per acre

per year, a significant amount considering th
maintenanceffort apparent by that tim@eala 2007) Increasing immigration arfdreign

influences during the nineteenth and twentieth centuries, coupled with industrialization, and
urbanization had a devastating impact on the traditional Hawaiian resource mamagysteens

in Hawaii (Watson 2013

Hawaiian fishpond systemiekoia, ar e some of Hawaii ds most siog
resources. They are biocultural articulations of Hawaiian innovation in the areas of engineering,
education, hydrology,agacul t ur e and bi ol ogy. Further, the

capacityin sustainability, food sovereignty and natural resource managewatgdn 2013
(Describedurtherin OCS Study BOEM 201922 and OCS Study BOEM 20023)

4.3.3. Revival of Fishpond Aquaculture

In the past decade, there has been a renewed interest in the repair and operation of traditional
Hawaiian fishponds for their cultural, econoraad ecological value. Community organizations

and traditional fishpond practitionersce the challenge of maintaining and restoring fishpond
systems. Government regulations often restrict activities in the near shore area and the process to
obtain permits can be complicatetheunique, fragile, and sometimes rugged environments in
whichtheyare locate&ompound the difficulty of Hawaiian fishpond revitalizatiatson

2013. Due to their unique ecosystems, engineering and complex biological functioning,

Hawaiian fishponds are subject to a myriad of regulations and oversight by & tidferrent
agencies.The end result is that obtaining the necessary permits and approvals to restore, repair,
maintain and reconstruct fishponds is both costly and-tiomsuming.

Supported by NOAAG6s Humpback aWRegdna @ndralPermitn a | M &
(RGP) with the U.S Army Corps of Engineers Honolulu District Offiges establishenh 2015

allowing the State to streamline the permitting process by utilizing a single application process

for restoration activitiesThe objective of the RBis the restoration, repair, maintenance and
reconstruction ofoko i'ain Hawaii. This actionpromises testimulate traditional Hawaiian

cultural activities, the restoration of fishpond systems and their related ecosystem services.
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4.3.4. Implications for the SCR Inventory

Loko i"aare properties which may be impacted by coastal development projects (Figure 25).
Located fish pondnpperties associated with traditional fishing and aquaculture may be eligible
for NRHP inclusion as sites or districts@gpings of related sites) reflecting prehistoric and/or
historic activity of major events (Criterion A), major figures in history (Criterion B), or sites
which have yielded, or may be likely to yield, important cultural information (Criterion D).
Additionally, the significance oNative Hawaiian traditional fishing and aquaculture sites may
beenhanced by their statustaaditional cultural placesndas locations where communities

have traditionally carried out economic or other cultural practicesrtartan maintaining their
historic identity.

During Section 106 cultural resource consultations mandated by the NHPA and conducted by the
Hawaiian Islands Humpback Whale National Marine Sanctuary in 2014, the topic of underwater
ko a was raised mulple times on islands across the staiénese types of cultural properties are
considered very important to traditional fishing and sustenance. The exact locations, though, are
sensitive, as these fishing properties represented traditional environkrewdedge of

individuals or individual families, information not appropriate for public or agency distribution

(Van Tilburg 2015).

Figure25Y CA&KLR YR 2dzi SN 6 tf 0dzZLIISNI £ SFTG0 | yR
Hawai'i. (NOAA ONMS)

4.3.5. Project Summaries

Several maritime archaeology projects have been conducted on coastal fishing and aquaculture
sites in the Hawaiian Islands, as part of the reguiartime Archaeology and Surveying
TechniquesNIAST) course, offered by the University of HawglUH) Marine (ption Program
(MOP). In 1997 student divers employed a theodolite Bledtronic Distance Mesurement
instrument EDM) to map the outlines of the fishpond wall and interior fish trap holding areas at
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Kal oko Honok@hau National Hi storici(®ar k on th
Tilburg 2014)

Onenearshore fishing site was surveyedthye UH MOP student divergn 1996 Students in

the field survey, assisted by UH Anthropology Department gradiliateael Pfeffer mapped an
accumulation ohundreds ofishing luressurrounding specific topographical reef features

offshore fromWaikiki beachon O ahu These bread loaghaped basalt sinkers were part of a
multicomponent octopus lure, @ho hée (Maly and Maly 2003) The distribution of lost lures

suggests hundreds of years of fishing activity at this specific locatidrsubmerged ree

feature Project records for both of these surveys are heM®YyAAG6s Mar i ti me Her it
Program andhe University of Hawaii Marine Qption Program
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5. Foreign Arrivals Era 1778-1830

5.1. Europeans in the Pacific: the China Connection

European$iad a very pragmatic reason for seeking routéisedacificn the latel5" and early

16" centuries Long before thatChina and its Southeast Asian neighbors had developed an
extensive maritime trade network. Initially focusedstally and extending to nearby states in

what is now Korea, Japan, and Southeast Asia, inttidereached the Indian Ocean, the coast

of Africa, and the Persian Gulf. Arab and Indian traders introduced goods as well as their
religions to the regionin exchange, Chinese and other Asian trade goods reached the Roman
and later the Byzantine and European world by way ofaim®usmaritime silk route. As Frank
notes, there was a fAiworld systemodo at Igéofay i n
industrial production, were in China and India; and West Asia and Southeast Asia also remained
economically mor e (Framg 1098)t To gdin better accesBHaitheaighe 0
commodities of Asia, Europeans ultimately sought direct oceantes to the Pacific and thence

to Asia starting in the lat&5" century.

European voyages commenced as Portuguese navigators gradually worked down the west coast
of Africa, around the Cape of Good Hope in 1498, and from there into the Indian Ocqan to ta

into the Indian market (Boxer 1969Jhe accounts of the first explorees/ealed the potential

for high-value commodit exchangeandvoyages of exploration wesmonfollowed by those of

spice traders Frst the Portuguesgthenlaterthe Spanish anénglish tradersentered the
westernPacific by following the route of earlier Arab seafarers across the Indian Ocean, through
the Straits of Malacca and thence to the spice islands of Indonesia. Ih 1512, Portuguese
mariners Anténio de Abreu anddncisco Serrdo reached Mallorda 151 3, Portugal o
Alvarado reached Chindn the same periqd 5191521, a bolder voyage by explorer Ferdinand
Magellan entered theasterrPacificfrom the opposite directioty way of the tip of South

Americg discoveringthe strait that now bears his name (Joyner 198ggellancrossedhe

oceanto thePhilippines which thenamed Las Islas Filipinas in honor of the Spanish king,

Felipe. Magellan died on the voyage, but his lieutenant Juan Sebastian littmagpat the

survivorsof his expeditiorhome. What followed was Spanish settlement in the Philippines, with

a major outpost founded at Manila in 1571. The Portuguese, meanwhile, had established trading
posts in China at Macau in 1513, in Timor in 1515 inally at Nagasaki, Japan in 15434cy

1990. Within the next decades, English and Dutch competitors folldhes&ortuguese across

the Indian Ocean and into Southeast ABiaxer 1965).

The Dutch gained eompetitivefoothold in Indonesia to opeheir own spice trade, establishing
their own fortified trade outpost at Batavia, and then commenced direct trade with the Japanese
in competition with the Portuguese. The Spanish, however, ultimately preagdetstother
Europearcompetition in termsfoPacific trade (Shaw 198%pate 1988). They did this through
thefoundingof their outpost at Manila in 1574nd theestablishment of annual trarssific

galleon voyagesThis came in the aftermath of their conquest of Central and South American
indigenous empires. Spanish maritime activities in the Pacific focuséuregulatrade with

Asi a, using the Philippines as agdilemsearriedd oper
spices, ceramics, silks, beeswax, and treasure across the PaddaptiicoMexico in exchange

for South Americarsilver (Schurz 193®iazTrechuelo 1988) Goods were then transshipped
across the isthmus and carried across the Atlantic by the Spanish West Indiéghikeet.
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lucrative trade remained an important Sgamaritime activity through the ead@" century.

It also inspired the development of a handful of Spanish Pacific ports to serve coastal trade, such
as AcapulcpPanama City, Callao, Guayaquil, and Valparaiso, Chile (Early et. al, \\N298

1993).

The richness of Spai nlorsofshizngAsiancgaodsand opth r e, and t
American silveby means of pirate attacks on Spanish shipping in the Raedpired England

to challenge th&uropeam ot i on of t he Paci flyasthalb77aoyag&pani st
of Francis Drake (Bawlf 2004). The English also engaged in direct competition and outright

warfare with the Dutch in the East Indies, although they would not prevail in the Pacific until the

18" century (Boxer 1965Cook 1973 Frost1988 Fisher and Johnston 1993). In fact, despite

the presence of these various European powers in the Pacific, the true economic power was Asia,
particularlythe vast empire d€hina (Frank 1994)The acquisition andontrolof the riches of

China woutl dominate the dreams of European monarchs and later European entrepreneurs and
capitalists for centuries. It was th@hinatrade that first attracted European attention to Hawai

(Gibson 1992)

After having initially beerpart of regionaPolynesian vgagingcontactsthe Hawaiian Islands
now came intccommunicatiorwith anewregional transpacifiexchangethis timeinitiated by
the arrival of sailors from the other side of the worTdhe periodof earlynon-Hawaiian
interactions withthe islandsrought with it tremendous changes, ultimately reshaping the
establishegbolitical, social economi¢and militarynorms of thekingdom Daws 1968 This
did not, however, occur overni glimonlyafew!| | owi ng
years passeleforeforeignmerchanwessels appeareal this areasoon followed byCaptain
Geor ge Van c-b/a5Brdish@xpedifion @ the Pacific. Rather thanabrupt
demarcationthe period oforeignarrivalsshould be considered # beginning o& trransition,
one in whichHawaiian society and culture is changedhtwycapabilitiesof foreigntechnology,
the profitability of the provisioning trade féoreignships, and the appeal foireignreligions.

5.2. Potential Spanish Contact in Hawai’i

Soonafter the remnants of Magel |l anomsinlb2@aiel f | ee
challenge foiSpanismavigatorsvasclear. Instead of continuing westward through Southeast

Asia, Spaimow sought tdind a waybackacross the Pacifiandbackto Mexico from their

newly established trade entrepét in the Philippitiass avoiding conflict with their Portuguese
enemiegBoxer 1969) In 1565,navigatorAndrés de Urdanetacatedthe prevailingwesterlies

of the North Pacific, andoon after thaBpanishmerchantmen began annual transpacific
commerceao-andfrom Acapulco and Manilanitiating 250 years othe Pacific Manila galleon
trade(Schurz 1939)

Westbound galleons sailed south of Hawaloser to the equator; eadsbund ships ran up to
35-40 degreesorthto make their crossing with the favoraltesterly trades of the North

Pacific circulation turning south for Acapulco after arriving on the West Coast of the continent
(DiazTrechuelol988) There is no known Spanish record for thealery of Hawali, though
Spanistdiscoveriesn the 18" centurywere often treated as State secrets, protected from the
eyes of competitors and enemies ali&ehurz 1939)
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Extracting the wealth of Asia dependedSpanishships capable of crossing tRacific. Many

of these galleons with largrongly bracedhulls were built in the Philippines under the direction
of Spansh shipwrightsand provednoreeconomically efficienthan the smaller caravels and
naos that preceded thg@ardiner 1994) For a long period, these large sla@sselsladen with
silver from the New World or with wealthy trade goods from China, were saitgnta prize
targetsdby many nationgPaine 2013) Over themanyyearsof the manila galleon routespme 40
Manila galleongvent missing in the PacifiSchurz 1939) The wreck sites of these wealth
laden vessels have, likewise, béamg soughtafter targets. Most of the lost galleons met their
demisein the Philippines and the Mariana Island$e locations of a handfuf others
(approximately 1Q)though, remain unreported.

5.2.1. Alleged Galleon Wrecks in Hawai'i

Despite thecurrentlack of existing physical and archival evidence, some researchers have

speculated on the possibility of Spanish contact thiéHawaian Islandrior to the arrival of

Captain Cookand more specifically to the possibilityafalleon wreck in Hawai(Dahlgren

1973 Stokes 1939)De pi cti ons of fAmys t"eandl® centsyiPacifid s on hi
charts, combined with looseterpretations of Hawaiian oral histories referring to shipwrecked
survivors,have beewrited (Hayes 2002)

While Umi reigned upon the eastern coast of the island, one of his cousins, Keliiokaloa
reigned on the western coast, and held his court at Kdtlwas in the reign of this

prince, about two centuries before the voyage of Captain Cook, that a ship was wrecked
at Keei, in the district of Kona, not far from the spot where the celebrated English
navigator met with his death in 1779. It was then tolwd 570 that men of the white race
landed for the first time on the group. A man and a woman, having escaped from the
wreck, landed upon the beach at Kealakekua. On reaching the shore, these unfortunates
prostrated themselves upon the lava with theirdarethe ground, whence arose the

name of Kulou (bowing down), which is still borne by the place which was the witness of
this sceneThe shipwrecked foreigners speedily conformed themselves to the habits of
the natives, who assert that there still existsur day a family of chiefs descended from
these two whitefRemy1865)

At various times claimby a number of differenprivate partiehave been madalegingthe
discovery oftraces of a Spanish galleon in the channel between Kaud Oahu, oronthe
Konaside ofthe island of Hawai. As of 20T, howevernone of heclaims of alleged 16
century Spanish shipwrecks have been confirmed or positively identified

5.2.2. Implications for the SCR Inventory

Archaeological sites like submergdumsvrecks which have not been located or assessed cannot

be judged either eligible for, of ineligible for, the NRHP. Older wooden shgbvgiges in

highly dynamic marine settings in particular may suffer from a lack of integrity. Powerful

marine site formi@on processes may simply scatter and destroy so much of the original vessel
that there simply is not enough |l eft to be fo
criteria (Delgado 1992). However,afwreck is found with sufficient diagnostrtifacts in
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concentration, the older wooden shipwreck siteypossiblybe eligible for NRHP inclusion as
anarchaeological site (artifact concentratioather than relatively intact wreck discrete object
(NHPA 1966). PotentialSpanishgalleon sits, given the lack of early histoferiod

information of the Manila galleon trade and tumsequences of early cultural contactsjld
thenbe eligible undeCriterion Ahistoric eventforeigncontact in Hawai. Additionally, such
older sites burieth sediments or embeddedcoralline substrate miglve eligible under
Criterion D, due to their potential for significant historical and archaeological informétion
those sediments or substrates had protected sufficient materials.

5.3. Euroamerican Discoveries

5.3.1. Captain James Cook

Cook was an accomplished and esipnced navigator and surveyandwas experienced with
cultural contactglsewhere in the PacifidNonetheless, encounters between such differing

cultures were fraught withmiunder st andi ngs, di®soptioltthe sit@Gatom k 6 s b «
and his crew
Cookdés initial |l anding in 1778 was at Wai mea

water. His two shipsHMS Discoveryand HMSResolutionreturned to Hawaiin 1779,

landing at Kealakekua Bay on Hawai'i Island, where his appearance coincided pitatieéul
celebrations of th#akahiki festival(Kuykendall 1967) Provisioning the visiting British sailors
must have been difficult, given the need to previor themultitude ofHawaiians gathereat

the ayfor the even{Obeyesekere 1992Departing a month later, but then returning to

Kealakekua Bay to carry out repairs to Besolutiod s f or emast, the British
welcome as they had been preasty (Ledyard 1783) A misunderstanding developed over a
shipbébs boat, and Captain Cook was killed on t

Thethree exploratoryoyages of James Cook (1768oughl1779) were significant fomitiating

patterns of maritime trade the Pacific (Frost 1988 Sai | or s on Cookds crew |
and abundance of natural resources in remote locations of the Pacific, such as the fur seals along
the Pacific Northwest @ast Gibson 1992).Thevoyagesalso brought about the first &wn

encounter between Europeans and Heamali Cook did more than visit
were the first taccuratelynap and depict the Pacific. The British government then publicly
unveil ed Cook 6 &uragbeasvarld byeublislenshis fournals dne charts, and

this essentially opened the door foe subsequent contacts and trade and migretitoilow.

Had any European power previously known of the location of the Hawaiian Islands, the secret

was now out of the bag. Othervesselwo ul d s oon s therlextforaign@asselk 6 s wa
arriving in 1785 The strategic location of this new Hawaiian poftcall would prove a boon to

European and American merchants extending themselves into the lucrative China trade (Gibson
1992). But the event had momentous consequences for Hawaiians as well. Once the Hawaiian
Islands were charted ligreign navigatorsthere would be no stopping thaeign shipfrom

landing and previously unknown diseasesiateda demographic catastropher filne Hawaiian

people.
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5.3.2. Invasive Diseases

The impacbf invasive diseasds the native communities of Hawai'i was severe, for Hawaiians
had never in their history faced an unseen threathém From avery conservativ@opulation
estimateof approximately250,000 Hawaiians in 1748ther models suggest between 800,000
1,000,000 at the time of contadf)e populatiorof Hawaiian and everpartHawaiian ancestry

fell to around84,000 by 1850 and to its nadirarfound37,500by 1900(Dye 1994 Pirie 1978)
That is a decline of 85% of tmativeHawaiian populatiom ver a cent ury. Whi |
discoveryon his third and final voyage certainly a watershed moment in the history of
exploration of the Pacific, mampeopletodayunderstand thatultural contacts are inherently

very risky, and can have both beneficial and negative impatisachievements of the great
navigatorgduring theEuropeamge of Discoveryin the 18" century are inseparable from this
darkerlegacy in many parts of thweorld.

5.3.3. Hudson Bay Contacts in the Pacific

The abundant natural resources impressed the new navigators of the Pacific, and merchant
enterprises were soon to followwh e n C o o kedlized their praefits selling thesea otter

peltsin Ching news ofthedemand for this commodity, knovatsoa s f s o foiched afflad , o
commercial raceandships quickly flooded thPacific Northwestcoast (Gibson and Whitehead

1993). By the end of the8" century, thepursuit of otter peltsominatedPaciic maritimetrade

(Gibson 1992Malloy 1998). British and American shipsalized their first round of profits

trading manufactured items for fusa the Northwest coastA second round afxchange

brought greater wealth as they traded theifuShinafor tea, porcelain and other goodshen

finally, there was the third round of exchange selling Chinese luxurt&sropeor the eastern

seaboard of the United State®ther Pacific opportunities existedSnp ai n6s r emot e anc
be independent Pdic colony of California. In California, they traded Chinese goods for
bullion, minted coi n a(Ddna®al) Thé ndesandaaliosv, atby d e s a
product of the vast herds of cattle on the huge ranchos, were shipped to the edsth® fe

growing industrial centers of leathproduction around Boston (Ogden 1941).

What followed was the establishment of outposts on the Northwest Coast for trapping, hunting
and trade with the natives for other furs. By the 1820s, the maritime derwras passing into
the hands of the Americans, but on |l and, Brit
controlling most of the fur trade in British North America, asthblishing forts from Oregon to
British Columbia(Galbraith 1957) The Company also pporteda fleet of oastal trading ships
including thesteamer S8eaver from their headquarters at Fort Vancouver on the Columbia
River (McKay 2007) The ocean served as a highway, linked to an emerging global market.
Ships from England brought manafared goods that werstherexchanged for fur at Fort
Vancouver or off the decks of company ships. Amerioaritimefur traders brought goods

from Boston to trade with their native partners, including items the British would not trade
liquor and gungGibson 1992)

5.3.4. Sandalwood Voyages

Foreignmerchants, attempting to addressltdreg-standingChinatrade deficitand find
something worthy of exchange Cantonsoondiscovered another product acceptable to the
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Chinesemarket. Merchantdbeganseeking out sources of fragrant sandalw(p®&antalun),
found throughout South Asia, Australia, Indonesia, and the Pacific Iskandd$requently sed
as scented wood fdine furniture and incense in Chiri@ibson 1992).H a w a endeinie
variety (Sartalum freycinetianumalso known asliahi) grew only in the wet forests at
elevations above 250 m (HawaiianHistory 2017). Much of this resatasesoon stripped from
the mountains, ashiefs orderedhe maka ainanaor commonergo transportHawaiian
sandalwoodogs down from the mountairisr saleto the waiting ships. In timspme of the
Hawaiian chiefs themselves fitted out their ovassels for commerciaandalwood voyages to
the Hong merchants in Cant@ills 2000). Much of the profifrom the sandalwood tradeas
used to expand the Hawaiiarterisland fleefas chiefsitherpurchased or had built scores of
foreign-stylesailing vessels for their own usgsgeSection 6.1 19 Century HawaiiarFleets
below) This quest for sandalwood prtsj though, placed a great hardship on the common
people, as labor was disrupted and crops went neglected (Dougherty T8p&ail schooners
and brigs, some of them in the advanced stafest,avent immediately into thisterisland
trade(Mills 2000).

For these distant European merchants in the Pacific, the Hawaiian slaredacritical

stopping poinfor provisions. During the pr€ookcontact periodeach island may have been
moreselfsufficient in terms of food and agricultural resourc@sit as therovisioning business
wasstimulated by foreign shipan early ommercialintenslandtradewas initiated Daws

1968) During the first few decades of theM&@ntury,agriculturalgoods which could be sold
began to move towards the few habathere the large foreign vessels congregatdetall’i or
chiefs monopolizedhis commercgmakinglarge profits from the shipment of pigs, fruits and
vegetables, and sglfthomas 1982) Secondary locations began to funnel suppli¢dsatthaven,
soonto be known aslonolulu. The Pacific fur trade, the Hudson Bay Company, thed
sandalwood trade wegarlypathways for theommaodificationof lifeways inthe Pacific and
Hawaili, the transition from a resourtmsed barter economy to a markased mortary
system(Dougherty 1992) The transition would soon accelerate with the social and economic
changes associated with advent of Pacific whaling$setion 6.2 Pacific Whalg Activities,
below).

5.4. Asian Drifters

The possibility of early contactgith the Hawaiian Islands may not be limited to Europe and the
West. In 1875 Charles Walcott Brooks, a member of the California Academy of Sciences and
former Counsel of Japan as well as attaché of the Japanese embassy, presented an historical
report on difting junksencountered by European and American obsereatiledJapanese

Wrecks Stranded and Picked Up Adrift in the North Pacific Ocean, Ethnologically Considered as
Furnishing Evidence of a Constant Infusion of Japanese Blood among the Coastofribe
Northwestern IndianBrooks 1875) This was actuallyafollommp r eport on Hor ace
Record of Japanese Vessels driven upon the Northwest Coast of Ameritma@utlying

Islandswhich had come out three years ear([@avis 1872) B repoa pravides dairly

accurate picture of more than 60 documented cases of Asian vessels lost throughout the Pacific
between the years 1613 and 18Fure 2§. In many casesurvivors were discovered on

remote coasts or on board the drifting wrecksnbelves Depictions of Asian junk wrecksven
appear on historic charts of the Hawaiian Islaamils are recorded in historic newspapers
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(Connell 1933) One historic accourgrovides documentatioof a Japanese vessel wrecker

O'ahu:

A junk, laden wih fish, and having nine hands on board, left one of the southern islands

of the Japanese Group, for Jeddo, but, encountering a typhoon, was driven to sea. After

wandering about the ocean for ten or eleven months, they anchored on the last Sunday in
Decemler, 1832, near the harbor of Waialea, Oahu. Their supply of water had been
obtained from casual showers. On being visited, four persons were found on board; three
of these were severely afflicted with scurvy, two being unable to walk and the third

nearlyso. The fourth was in good health and had the sole management of the vessel.
After remaining at Waialea for five or six days, an attempt was made to bring the vessel
wher e

to Honolul u,

she

was

wrecked

of f

1833. Everything but the crew was lost with the exception of a few trifling aréicles

(Webber 1984also Plummer 199

An 1870 acountreportecthat
the barkGambig sailing

Aamong the s
northeast of the Haaiian

group, 0 nobangd |
other islands and rocks visited | ...
were found wrecks of Japanese
junks, 0 includ}"
where fon the
remains of two Japanese junks, "
their lower masts stranded high
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In Brooks' findings, at least one 2 et
dozen Japanese sailing junks  Figure26Y

were cast by accident onto the Pacific. (Brooks 1875)

North and Central America 6
coastling(Brooks 1875)

N2 21 aQ Y Lirivbyadl Iroudesyn3hi

Part of the difficulty faced by Japanese coastal sailors may have been the desigivessieés
themselvesJapanesginks werantentionallybuilt in a manneunsuited for the open ocean,

with overly large unsupported stern rudd@tbkimmer 1991) Seagoing craftoy regulation
could not be seaworthy enough to make a long ocean voyalge;oastal trips in protected
waters. This wasa form ofindirect governmentatontrol of seafarers during tiSakokuor

dgod enacted by th&hpgeimor military ruler, a way of assuring that subjects
of the empire could not leave theuntry without permission (Murdoch 2004An unknown
number ofJapanese craft vanished between 1636 and, ¥8%h theSakokuyperiodfinally

fcl osed

ended carried away by the Pacific Kuroshio current with broken rudders

Unfortunately, for those Japanesédaa lucky enough to survive the Pacific drift voyage and
find rescue, returning to Japan coulddgoéte difficult. Native Japaneseturning from abroad
could be viewed as spies or traitors and imprisoned or even Killeelmost famous of these

51

Bar



surviving Japanese drifters was knolsy AmericansasManijiro or John Mung. Manjiro was
rescued bymAmericanwhaler in 1841, received education in America and later served as an
interpreter for Admiral Perry in 1853 when Japan was forcibly opened by thecdamiavy
(Webberand Webbe999)

5.5. Significance of European and Asian Contacts

The maritime competition for Pacific resources, which provided the context for early European

and American engagement with Hawai'i, had repercussions far beyond thdesaides of the

century. Russia, also eager for a commodity to trade with the Chinese, already knew of the rich

sea otter furs off the Northwest Coast following their exploration of the northern Pacific, most

notably by Vitus Bering in 174@Dunmore 1991 To tap into the clearly valuable furs of the

area, the Tsar authorized the southern Alaska settlement of Sitka in 1784 to be the base of
operations for the Russian America Company, w
trade commodity thragh the midnineteenth century (Dmytrshyn et. al. 1988).

Othercommodities played a role in this transpacific competitionipsransiting through the

Hawaiian Islands could then make passage to the southwest and cruise among the South Pacific
islands ad Southeast Asia fdhe uniquemarineechinoderm calletrepan otbéchede-mer, also

known assea cucumbeg(classHolothuroideg. Shark fins and swallogdnests were also

culinary delicacies As one commodity after another was depletemyever the Chinese

merchants returned to thelemandor precioussilver,e x acer bating the foreig
(Spence 1991). Britisbntrepreneurs turned to a nbutillegal product, opium. Shipping it

from British-controlled Indiapoth American and Britistmerchants thwarted Chinese customs

laws andenforcement effortto flood China with the drug. When China protested, Britain

declared war, and a defeated Chinese Empire was forced toomenous treaty ports and

allow increased importation apium (Beeding 1975) The wealthy merchants (both Chinese

and European) became rj@ndthe poor became addicted. The leteym consequences of this
unequal drug trade in China would resurface years later as an association between opium and
contract labor populains in Queensland, Valparaiso, California, and Hawai'i (Hong 2006).

One other resuldf the provisioning businesgas the introduction of foreign plants and animals

to the islands, to furthesupply visiting ships with produce and meat. Pumpkiredpns, squash,
oranges, beans, cabbage, cucumbers, radishes, @otng and tobacco were planted, and

cattle, sheep, goats and horses introduaséth consequent impacts to the physical landscape

(Gibson 1992). The center of much of timsoductionwas O ahu, and itdeepwaterport,

Honolulu, literallymeaningh pr ot ect ed bay. 0 Kamehameha moved
to take advantage of its central role in the
of population and the pringal port in the islandéaws 1968) By 1822, Honolulu had a

population of some two to three thousand, and a fleet of approximately a dozen interisland trade
vessels brought goods from other islafadghe bustlingradewith foreign ships (Gibson 1992).

The new capitol grew very quickljts commerce drawinguigration from the outer islands
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5.5.1. Implications for the SCR Inventory

During this period a variety of different vessels plied
the Pacific and, therefore, may have left an
archaeologicasignature irthe Hawaiian Islands
(Figure 273. Shipwreck propertiehowevercannot
be assessed in terms of thBRHP until they are
located and the site is surveyed. To datdé@main
eightHawaian Islandsthere have been no
discoveries of SCR sitessociated with these early
decades of foreign arriva{prior to 1820) The
earliest shipwrecks located in the Hawaiian Islands
to date (2017) are the remains of two British
whalers, discovered at Pearl and Hermes Aualhe
remote Northwestern Hawaii Islands by NOAA
divers in 2004. The whalePearlandHermeswere
lost on April 24" 1822, transiting from Honolulu to
the Japan Grounds (Van Tilburg 201®owever, if
features or sites were ewtiscovered in the main
Hawaiian Islands anfbund to ke associated with
the earlynon-Hawaiiancontact periogwhether
Euroamerican or East Asian in character, such

Figure27: TheMichinokumaru, replica 3 X
JapanesdezaiserEdoperiod (16031868) resourcegsouldpossiblyspeak to seafaring traded

cultural contacte the early Pacificassuming the
sites retained any historical archaological
information(Table 5)

sailing orAomoriBay ©r. Kon Masaaki
image inBrooks 2015)

Hawai'i, as a cultural mixing pohas a tradition of local Asian ship constructéating back to

the early days of theO"century T a b | e $eé7@ LosabSampan Fishing Fleetselow).

Many of these early locaHlipuilt Asian vessels retained traditiodapaneseonstruction
features.There is the small potential, therefore, of the discovery of SCR East Asian wreck site
features from one of two quite different contexts, Hawlaiilt Japanese sampans and drifkigin
from afar.

5.5.2. Associated Inventory Sites:
Table5: Highlighted inventory entries for théoreign arival period

SCRRecord | Highlighted entry vessel | Notes
Number name
856 Unknown Asan junk Reported by localewspapers as wrecked at Waialua
drifter)
850 Arthur British brig(Captain Barbemeported lost 1796ear
. FNDSNDa t2Ayi
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Table6: Pacific wooderhulled sailing vessels in the inventory

Type Description Number in
inventory

wa'akaulua | double-hulled opendecked voyaging canoe with two masts carrying 0
oceanic sprifmatt sails, and steering oar.

galleons large threemasted merchantman with high fore and aft castles; squa 0
rigged on fore and mid mast and lateen sail on mizzen mast.

ships large threemasted vessel with squaggged sails on all masts. 8

barks a vessel of at least three masts which is square rigged on all, with th 17
exception of the mizzen mast being femad-aft rigged.

brigs a two-masted vessel squaiggged on bth masts. 9

brigantines | a two-masted vessel square rigged on the fore mast only. 2

sloops an older naval term for small vessels which did not fit into any minor 14
classes of small warships (Dear and Kemp 1976: 540).

junks vessels with transom bows drsterns, and multiple gafigged masts 1

with batten sails (construction significantly different from European
designs).
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6. Social and Economic Changes Era 1830-1880

Major changes were introduced to Hawai'i in the early decades of fteefifury even though
initial contacts were limited, sporadic, and unpredictable, iti a handful of foreign vessels
arriving every few yearg¢Quanchi and Adams 1993)Thefew British and American merchant
vessels which started to appear in 1785heir voyages from the Pacific Northwest to China,
traded guns for provisiondn 1790,chief Kame eiamoku of Mauwind hisHawaiian warriors
capturedhe schooneFair American companion vessel to the American merchant ship
Eleanora(Captain Simon Metctd). Foreign gunners, muskets, swivel cannon, armed war
canoes, and thiéair Americanitself soon proved to be important factanshe fiercebattles to
unify the Hawaiian kingdommas Kamehameha [, a chief from the island of Hawai'i, sought to
conquer tle neighboring island®aws 2006).Imported technology and foreign advisors would
continue to play an important rolentil thedemiseof the kingdomn 1893.

At least 109 foreign ship arrivals were registered in the kingdom between 1790 and 1820 (Judd
and Lind1974). The first formal Protestant mission, organized by the American Board of
Commissioners for Foreign Missions, arrived in Hawai'i on the Bhgzldeusn 1820. The
Thaddeusvasactuallypreceded by ongear by the first whaling ships and viing crewsto

arrive in Hawaiian waters, the New England vesBalgnaandEquator(Starbuck 1878 The
landscape of Honoluloame tareflect subsequent social and economic transformatsom)
populated with grog shops, churches;, i nt er s &h isphsobp sqdu@aiesldl e r s

6.1. 19" Century Hawaiian Fleets

The introduction oEuropearstyle vessels had immediate impacts in the isléDdsvs 1968)
Schooners and brigs were much larger than many of the Hawaiian canoes, and capable of
carrying more people and goods between the islaRdseignships broughaiboutchanges in
transportation, trade, aradso inthe military. By 1810Kamehamehadultimately succeeded in
unifying the islands under a single ryldre first todo so(Kamakau 1961) This unification was
accomplisheanainly by force,with armed war fleetéThomas 1983) Following this period of
internal strife Kamehamehand his chiefs thepromoted the purchasas well as the
constructionof foreign-style vessels

Profits fran the provisioning tradgave the chiefs of Hawaii the ability to build and also to

purchase foreigistyle vessels (Johnston 2015).aiyforeignsandalwood merchants, aware of

this desire, traded vessdistwere far past their primen lieu of cashiMills 2000. Dr. Peter

Mi | | s, i n hBridgingathie tGapdétveeent Ship dnak Shordi exploring the relationships
between Western maritime culture and the people of Hawaid pr ovi des an annot
of over 35 Hawaiiarownedforeignstyleshps, brigs and schoonefislills 2000).

Owning watercraft oforeigndesign became an aspect of political conquest, chiefly status, large
scale transport of people between islands, and the collection of chiefly-tilautieularly in
sandalwoodJohnsto 2015) Furthermore, these vessels facilitateeHawaiian chiefs' entry

into World Systems trade networks, sailing to the Pacific Northwest, California, Central
Polynesia, Melanesia, and Can{dfills 2000).
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6.1.1. Implications for the SCR Inventory

Early vessels of the Hawaiian Fleet have been discoverelrithila aheo o Hawai, lost

April 6™ 1824,is the second oldeshipwreck to be discovered in the Hawaiian Islafidble 7)
Thehistorical and archaeological potentiat shipwrecksof this periodof social change in the
islandsmay featurenultiple or crossculturalinterpretatios. Dr . Paul Johnst onodos
Li holi hoodos ( KaHaaheaotHawaa(formeérlyClbe a mat r)aighkght8ar ge
thistype ofmulticultural intepretation (Johnston 2015Yessels which cross the cultural divide

must, therefore, be interpreted from two different cultural perspectives in their construction,
modification, and use.

6.1.2. Associated Inventory Sites
Table7: Highlighted entries for the Hawaiianléet period

SCRRecord | Highlighted entry vessel | Notes

Number name

323 Ha aheo o Hawai’i Early Hawaiian flegf f S 2 LJ- (i Néx&adated Hy NJ
Smithsonian Museum, Hanalei Bay, Kaua’i

801 Kahalaia Early Hawaiian flaéevessel, possibly corresponds with
0§KSOlayy2yé¢ aridS ARSYGATA

6.1.3. Project Summaries

In 1995 Dr. Paul F. Johnston, curator of maritime history at the Smithsonian Institution's
National Museum of American History in Washington D.C., lpelgia first season of survey

work in Kauai's Hanalei Bay, searching for the remairldaofiheco Hawai'i (formerly

Cleopatra's Bargg an American brig built as a luxury yacht by George Crowninshielct

Salem, Massachusetts in 1816. The ship, 1addag on deck and lavishly fitted odtad been

sold to Kamehameha Il in 1820 for 8,000 piculs of sandalwdde brig soon went into

interisland service, conducting the royal court between locatiwoaghouthe kingdom. After

four seasonsf hydrauic removal of the sand overburdeénousands of Hawaiian,

Eurcamerican and Chinese artifacts were recovered, conserved, and have been returned to the
island of Kaua'i for exhibitiofJohnston 2015 T he entire project i s desc
2015 workShipwrecked in Paradis€ | e o p a t riraHawaii BraxasgA&M University

Press).

First reported by a local diver on the island of Kaua'i in 20040AA staff the unidentified
wreck site of a possible intstand sailing vesselas surveyed informil by NOAA Maritime
Heritage Programand East Carolina Universityaritime archaeologisia 2005. The site was
firediscovered by anotherlocal diver in 2009.The wreck sitdies outside Nawiliwili harbor
within a turbulent rocky coveThe site consistsf multiple cannon, anchor, iron ballast, and
encrusted debris. All features are attached firmly to the coraidmered rocky bottom.
Informally known as the-8annon site, the variety ofdercannon styles and their
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distribution and lack of caage hardware
indicatethat these may have been carried as
ballast in a wooden sailing vesgElgure 28)
Correlation between historic loss reports and
the type of artifacts and location suggests (but
does not confirm) e possible identification
for thecannon sitas the Kahalaia(RN801), a
local schoamer in the intesland trades between
184041. The vesseKahalaiawas reported

| wrecked outside of Nawiliwili Harbor on
Kaua'i in July 1841 (Thomas 19823 formal
survey of the site is still pending.

Figure28: Cannons (RN832) covered by concre
amidst site debrisKaua'i 2005. (NOAA ONMS)

6.2. Pacific Whaling Activities

Whaling was the Unite®t at es 6 f i rst truly otonompdnd i ndustry
diplomacy of the country and spreadiAmerican influence and interests across the Pacific,

from Austr al i adandsdhe coast®siatamd int® the Ardtia (Starbud878

Dolin 2008 Barret al 2017. As an American maritime presence grew with the shifting of its

principal whaling fleet into Pacific waters, the US government responded with the creation of the

Pci fic Squadron (Johnson 1963). This was par
lake, the bridge to the wealth of the Far East fromitady and whal i nBythe( Dudder
1820s American whalers haspreadnto the CentralPacific and vere exploringor new

whaling grounds.Ships not only needed provisions, they needed cretvaling captains

constantlyneeded to recruit for labor.

Hawaiians quickly adapted the skills necessary to sail and fea@ignvesselsand manyyoung
Hawaiian nen found employment on boanhalingvesselsyenturingfor the first time in
hundreds of years, beyond thatersof the Hawaiian Kingdom Dr. David Chappell refers to
this period as a "second diaspora” of renenegtilze Hawaiian travel throughouhé Paific on
Eurcamericanships(Chappell 1997) (According to Chappell he first diaspora consed of the
initial discoveryof the islandy Polynesians, and the thirdnew possible throughmodern
migration on airliners.

6.2.1. Pelagic and Shore Whaling in Hawaiian Waters

Whalers hunted many types of marine mammals for their oil, but not all were equal in terms of
potential profits. The 1819appearance gimericanwhalersin the Hawaiian Kingdomvas soon
followed by the critical discovery of th@arm whale fishery on the Japan grounds by Captain
Joseph Allerof the American whaleMaro in 182Q located to the west of the Hawaiian
archipelagqStarbuck 1878) Thegreater profits from thiicrative spermaceti gilvhich

produced a much purer lighhd finer lubricationquickly drove the expansion of tdaling
industry to new height®olin 2008) Increased whaling traffiput more and more pressure on
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the small harbors and shipyards of the islandffalers at Honolulu and Lahaina were mainly
transshipping cargo, resting their crews, loading provisions, and paying off or recruiting sailors
for voyagegqEllis 1991) Some open ocean whaling did occur near the Hawaiian Islands, though
the major whaling grounds were elsewhere.

This seems strange

given the thousands of
humpbackwvhales that
today migrate annually
from their feeding
grounds in the Gulf of
Alaskato their calving
grounds inHawaiian
waters. Researchers
have speculated that this
whale migratiormay be
a relatively modern
phenomenonHawaiians
themselves are not
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known to have
conductedactive

whaling, though beached
whales were a valuable
resource. Examination
of Hawaiian myths,

traditions, rituals, Figure29: Places of whale sightings, shore and bay whaling in Hawai

petroglyphs, language, quring the mid19" century. (Kahahane in Lebo 2010)
and early 19 century

articles fais to yield

specific evidace of anymajorhumpback whale annual migratiprior to the19" century

(Herman 1979).Shore whaling stationsere established in Hawaas early as 1847, and

existed through the 1870s8hen declines in oil pricedrovethe small industry out of busss

(Lebo 2010) At its peak thergvereupwards of a dozen shore whaling establishments operating
on at least four islands: O ahu, Maui, Kaho olawe, and Haggure 29. Despite the

possible lack of major whale populations in the immediate islamdityicwhaling vessels were
bound for the islands in the hundredsesh food, a warm climate, and hospitable population in
Hawai'i made extended whaling voyages of two to three years possible for New Englander
sailorsfar from home.
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6.2.2. Impacts of Pacific Whaling

American vessels came to dominate
Pacific whaling groundsand
particularly the sperm whale fishery
towards the midl9" century(Figure
30). For Hawai'i, halinghelpedshape
thek i n g dpolitrcdl fnd economic

formative years, particularhyith
legislative effortsaimed at both

ensuring economic developmeghebo

the islands in 1822, almost 600 were
annually making prt by 1845
(Starbuck 1878Juddand Lind1974.

Figure30: TheCharles M. Morganlast surviving 10 This increase resulted in large numbers

century whaling vessel, at Mystic Seaport Museum, C~ Of youngHawaiianmensailing abroad
(NOAA ONMS) for shares or wageand many did not

return Hawaiian communitiesprang
upin British Columbia andhe Pacific Northwestndin New EnglandKoppel 1995)
Recruitment levels were so high, that at one poawaliars and othelPacific Islanders
(kanaka$ comprisedmore tharonefifth of theentireAmerican whaling fleeChappell 1997)
By t he IHavaikdCovernreat waforced to enact bondmd regulationg an effort
to assure that whaling captains returned young men to the i¢lasiuts 2010)

Native Hawaiianglsof or med a key part of the fl eet
on the coastal voyages as wadlregular trade trips Byompanyships carrying lumber and
salmonfrom the Pacific Northwegb Hawaii (Koppel 1995) Salt Spring Island in particular,
one of theGulf Islandsbetween mainlan8ritish ColumbiaandVancouver Islandfeatured a
large oveseas Hawaiian community.

6.2.3. Implications for the SCR Inventory
All of this activity has left an imprint on thearitimelandscape of the islands. Historic
documentsecord at least 20 whal shipsthatmet their ends in the maktawaiianislands

Tamerlanel892 (Hawaii),
Jeffersonl842 (Kaua),
Young Herdl857 (Maui),
Paulina1860 (Maui),

Drymo 1845 (Maui),

Lyra 1830 (Maui),

John P. West892 (Molokai),
Helvetius1834 (Oahu),
Oscar1838 (Oahu),

=4 =48 -8 _9_9_9_°5_2°_-2
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Paragon1828 (Oahu),
Catherinal834(0O ahu),

Tobaco Plantl849 (Oahu),
Charles Drewl850 (Oahu),
Marquis de Terenn&855 (Oahu),
Royal Georgd 825 (Oahu),
Helvetial856 (Oahu),

Mercury 1849 (Oahu),
Nauticon1856 (Oahu),
Winslow1858 (Oahu).

= =4 =42 -4_-5_49_9_9_2°_-2

The database contains completeadeton these whaling vessel loss&pecific wreck sites for
these have not yet been identified, though divers have, in the past, reported scattered finds of
bricks and even try pots and other equipment near the harbors of Honolulu and Lahaina.
Frequerly, 19" century whalers would break apart thesoaked brick try works on their decks
following a successful voyagas theinil-soaked bricks became a fire hazgrgtle 1984.

Whaling shipwrecks from this period have not been located in the maiaitda Islands

though early whalers were lost there (Table Bje only discoveries of this type in the Hawaiian
archipelago have been made in the northwestern aills.to the intenty of whaling

activities of re-provisioning and transshipmeadrepair duringhe 19" century, it is likely that

there areassociated resources and features Hawai i 6s waters thfat have
such features are located, theyld be significanif the wreck sites retaindustoricalor

archaeologial information.

6.2.4. Associated Inventory Sites
Table8: Highlighted entries for thevhaling period

SCRRecord | Highlighted entry vessel name Notes

Number

851 Royal George Very early wreck, whaler lost 1825 (one of the
olded wrecks in the islands)

846 Marquis de Terenne French whaler lostearO'ahu

Pacific whaling vessels during this period consisted of i@tyasf stoutbuilt barks, brigs
schoonersand ships For whalersthough,it was not necessarily the vessel stoaction or type
of rig (sails)that set them apariAll whalers, however, relied uponcammonset of
modifications and equipmentr A w h achreed on&@dartthdrder to catch and process
whales at seaand that is whalistinguishes them as a ctqtytle 1984) Whalers featured
multiple heavy boat davits for carryirgnd launchingvhaleboats; weather deck try works built
from bricksto boilorit r y o ut 0 ldrge gon twhpaetd fa thetiy vgrkbpavy iron
blubber hooks for heaving tipgoduct over the sides;specific set of harpoons, lances, flensing
knives;gallows frames fostorage otheadditionalsparsand tools etc. In the archaeological
context, these possib#ssociated resources and feataresmore likely to be artifagicarried on
board rather than the vessel itself.
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6.2.5. Project Summaries

Historic documents indicaten19" century British and American whalers lashong the low
uninhabited atolls, islands and reefs within the modemny PapahUnaumokuUkea M
National Monument Five of these have been located and surveyed dN@#A research

missions in the MonumenRarker(Kure Atoll), Pearl (Pearl and Hermes Atolljermes(Pearl

and Hermes Atoll)GledstanegKure Atoll), andTwo BrothergFrench FrigateShoal). Survey
reports for whaling sites in the Northwestern
Maritime Heritage ProgranMaritime Heritage Program 2016)L. ocal di ver s i n t he
made informal reports of whaling artifacts scattered in thtedmsanchorage area outside

Honolulu Harbor; these have not yet been confirmed.

6.3. Early Harbors in Hawai'i
Hawaii has always been a maritime

location,and yet Hawaiian deep sea and :
coastakailing and paddling cangesell /
suited to their envinaments, had no need S/

of extensive coalhe infrastructure.The // /

need forharborsand protecteghipyards /\ comparison of harbor
. . . . / shorelines area of
increasd with the boomn vessel traffic | Approsimate shoreine *F NI AR Siean

| circa 1810

{ (from Rockwood) N 1810/2015

/

whaling during the 19 century(Thomas
1983) In the earlyears therewere no
truly protected wharvesr natural basins | oo
where ships couldnchorin safetyand

put people and cargo ashor®pen
roadsteadssheltered aresavhere vessels
couldlie at anchoclose to shoreand
openbeachsurflandings were the norms
for thetransportof both passengers and
products. The development of protected Aber
harbors, reflecting different periods and T
activities, is an expression of the | om T
consolidation of maritime activity during \
the economic and technological changes
of the 19" and 20" cenuries(Karmon
1980) The reshaping of our modern
coastline testifies to our need for rtiane
infrastructure (Figure 31

v
0 500 ft

Kapuukolo (where
white men dwelt)

&
following theexpansion oPacific 2\
/

Nihoa (shipyard area)

Kamehameha | compound

canoe landing

\

Approximate shoreline

Figure31: Comparison sketch of Honolulu Harbor
shorelines 1812015(first wharf at canoe landing
(NOAA ONMS
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6.3.1. Honolulu

HonoluluHarboy t oday t he st at edthe southishore of @ @meesitsi a | p o
beginnings taaturalselection Originally thefresh water and sediments from Nuanu stream

enteredhe seavhere the harbor is today and inhibitamtal growth, leading to theatural

formation of a large coastal basin within the fringing reef frone 11 m (24 to 36 filepth and

good holding grounth the rough coradard. A narrow channel through the coral réet km

(0.75 mi)in length gave access to the protected b@zacific Commercial Advertiseirl857)

Captain William Brown of the English shigutterworthwasthe firstEuropearto survey and
anchor in the harbor i n (Daws 3006).Rvdviousiy shipe na med
calling at the Sandwiclslandsanchoedfurther east at WakQgRoads, where local canoes
lighteredcargoashore through the syifPacific Commercial Advertisel857) Foreign

preference for thdeepwaterprotectecharbor, known to Hawaiians & Awa O Kotor

Ahar bor of Kou, 0 bwgkeanihgtomrderce.King Kimehameha noowved lusf

Wai k@gk@ r esi de n ciaordeltaighterrcontrad on thé \aluabla satdalwood
trade(Historic Hawai'i Foundation 2016).

In 1825 theharborgainedits first wharf,consisting ofa sunken ship placed e foot of
Nu'uanu AvenudHawai'i State Department of Transportation 199/mes Robinson, a
survivor of the wrecked British whalétermes foundedthe first shipyardn Honolulu in 1827
Robinsonand his shipmates hdalshioned a schooner on the bea€ a distant atoll and, upon
completing the rescue voyage, sold the boat, using the proceeds to open fieigrsshipyard
of the kingdom(Young 2012)

Merchantsship chandlersand tavern owners converged on the harbor, drivingcanomic

boomin trade and irprovisioning and outfitting ships. The harbor provided an endless supply of
good water, salt beef, pork, flour, potatcasg firewoodHawai'i State Department of
Transportation 1997)Subsequent harbor improvements included the stegRetafor hauling
vessels through the narrow chanreldthe arrival of a steam dredém the construction of new
wharves(Young 2013). The harbobecamehe center of all business, industry, and agricultural
activity (Figure 32.

The economic anstrategic importance of Honolulu and Hawaiasalso clear to naval
planners.In 186Q following the agreement to lease the land from the Kingdioet)S Navy
established a coaling station at Honolulu harbor, which eventually bécaowe asNaval
Station Hawali (NHHC 201%). Improvements by the Navy were soon underway at nearby
Pearl Harbor, and by 192the harbor returned to its purely commercial role, enhanced by
increased maritime traffic through the Panama CaBabn fers, turning basins, maen
railways, and warehouse facilities expandBdiring the plantation erdne harbowas the
agricultural lifeline with thecontinentalUS. Honolulu shiftedrom breakbulk cargo to
containeizedservices early om the marine transportation revolutigarmon 1980) Today
Matson ships, as well as tugs and barges, contoserve thest at e s princi pal cit
(Hawai'i State Department of Transportation 1997)
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PORT OF AONOLULU

Figure32: Lithograph by George Henry Burgess, Port of Honolulu 1857. (UC Berkeley Bancroft
Robert B. Honeyman Jr. Collection

6.3.2. Hilo

Hilo Bay, the ancient location of Waiea village, was partially protected by a natural reef,

though when Captain Vancouver surveyed the potential anchorage in 1794 he still found the surf
too strong for safe landingnd declared thecationmarginal at besfYoung 2013b) Whalers,
missioraries, and merchants became increasingly more active through the years, until finally in
1863 a wooden wharf was built to facilitate stopshore movement. This was replaced in 1865

by an ironpiling wharf, and extended in 1890. It was not until 190&nvthe increasing

demands of the plantati@wnersnecessitated the construction giratectivebreakwater, built

over Blonde Reefanatural reef surveyed by HVBondein 1825(Clark 1985. Construction

was completed in 1929.

6.3.3. Lahaina

The locdion of Lahainatruly has an auspicious origin as the royal capitol of the Hawaiian

Kingdom between 1820845, during the height of the whaling period in the islg@ark

1989) Whaling ships frequented Lahaimdarge numbersanchoring in the openadstead, for

its easy access to fresh provisions. The proliferation of grog shops and taverns led Lahaina to be
call ed one of t he (Kikk2dl8)aThdre werg at leastl foairsdoconientdde | | 0
sailorsd riots, br eeavweentHgwai@uauthoitmes, dissgproving e t ensi
missionaries, and drunken sail¢kawaii Harbors 2016) The disruption caused hwyhalers

ashore reached such a level that the Royal Governor of Maui, Hoapili, constructed the Lahaina
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Fort in 1831 to protect thewn. Whaling activityintheBci fi ¢ began to decl in
and Lahaina Fort was dismantled in 1854. Only a partial reconstruction of one wall exists today.

6.3.4. Kahului

The harbor of Kahului had a delayed beginning. Originally the aretheasite of coastal

fishponds and nearlg’i (taro)terraces. In 1790 the shoreline alongdhapua'al i mato-k a
Makai 0 or-to-Emaeantaaditional Hawai i aofWaiukndi vi si
(Kahului Bay) was the location of the majortbdt e b et ween Kamehamehads i
the Maui defenderduring the unification of the ilgdom(Clark 1989) Unlike Honolulu,

Kahuluion t he north shore of Maui, where the 1isl a
the focus obutsidecontad. Lahaina, on the west side of Maui, wasrib&usfor foreign

vessels, until agricultural production outstripped whaling effortsime  laBdglrdasion

owners sought a port with access toghgar fields on the fertile middle plains of the island

The firstforeign-style building was constructed at Kahului in 1863; the first small landing was

built in 1879(Clark 1989) Though the emerging town of Kahului was burned to the ground in

1900 in order to eradicate an outbreak of the bubonic plaaration interests on Maui

focused on the development of the harWiorld Port Source 2017)By 1910 and into the

19206s the US Congress and the Army Corps of
breakwaters, moorings, buoys, and wharves well undefWajch et al 2004)

Though protected sites fbarbors are scarce in Hawaseveral smaller locations for small
boatyards serviced the islands. In addition to Honolyluhe early 1800s, shipyards with
foreign carpenters and blacksmiths had beeabéshed in(at least Kawaihae, and Hanalei

(Mills 2000). These played an important role in theéndom going through a transition from
traditional toforeign-style ship constructionPossibly the largest locally constructed vessel was
a brig built on Kaa'i around 1803Kaumuali'i intenedto usethe brigto capture Kamehameha
under the guise of a foreign merchant vessel, or to flee the islAfteés.1805, the brig was not
mentioned in any historical text, suggesting that it may have wrebkiés 2000).

6.3.5. Wire Rope Landings, Piers and Coastal Infrastructure

The lack of protected landings and safe harbors, combined with the need to service interisland
commerce and burgeoning plantations and mills, ledgareation ohumerous wire rope

landings and beach pie(®orranceand Morgar200Q Quentin 1998 Wire rope landings often
consisted of a mooring system (Figure33dv 8hipps el s i n
would moor underneath the caplhéhich led from clifftop to ocean, and cargould be lowered

or offloaded by the overhead winch system directly into the hé&diations included marine
railways built on steep cliffs, operated by wire rope and winch platforms for on/offloading
landed carggHawaii Commission to Investigate Paite Wharves and Landing910. Such
vessemoorings were inevitably close to thkearpcliff rocks and there is considerable
correspondence betweship owners and plantation owners regarding the safety of the cable,
number of service
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hours, etc.Heavy chain and
permanent iron anchors astll seen
today, past elements of these harbor
mooring systemsAll of these sites
put ships perilously close to the
shore.

Numerous small piers, both wooden
and iron pilings, were built directly
from beachesto the back reef
environmen{Figure 34. Only gnall
steamships and other shallow draft
vessels were able to use these
landings for passenger and cargo

— - — service(Thomas 1983) Equipment
Figure33: SXaua'i(RN375) moored and rigged to receiv on the piers often included narrow

cargo fr,om the overhead cable system, at H,akalau Lanc gauge rail, steam winches, haisind
2y UKS I nYnldzZd Oz2ZFadx mda derricks, and firefighting gear.

Several shallow water archeological
surveys have been conducted on the ruins of historic pier and harbor locations it fléamali
Tilburg 2014, 2015) Many of these former wooden pier landings no longer show afgcsu
trace of theitocation. Dives and preliminary surveys at these historic landing locations typically
reveal anchors, anchor chain, pilings, bottles, loading equipment, derricks, and shore side
concrete and wire hawser infrastructure associatedpaghplantation service.

Increasing vessel traffic also
brought with it a greater need for |,
aids to navigationincludingrange
and channel markerghthouses
and light structures, buoys and oth¢
visual aidgThomas 1983)
Seawalls, jetties, groinand
breakwaters are also familiar ‘
features of harbor and landing areg™®
While many of these structures are
modern, their use in Hawagoes
back at least 100 years. For
instance, construction of the Kailua
pier and its seawall on thsland of :
Hawaii began in1900. The stones Figure34: Ahukini Wharf on Hanamaulu Bay, coast of Kau:
used here were recycled from (Private Wharves and Landin$810)

ancient Hawaiian royal palace wallc

and gunturreted fort City-Data.com 2017)

The long period of use for these many types of local landingsatglowly transition out of
service with the modeization of marine transportation, but came to an abrupt end during a
period of duress. On January2B42 the transpofseneral Royal T. FrankRN741) carrying
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supplies for the military expansion of Hilo airport, was torpedoed by the Japanese submarine
71 off the windward coast of Hawalsland(von Buol 2012) Thetransportwent down in less
than a minute, with the loss of all hands.

The sinking of thd-rank had lasting consequences for interisland commerce. Every landing (not

the ports)onewvey i sl and was cl osed down Afor the dur e
interisland transport after the war. The sinking offrenk signaled the end of a century of

colorful interisland travel. The numerous primitive landings and piers on elemy isever

again saw an interisland steamer anchored offshore as a whale boat propelled by a husky kanaka
oarsman brought passengers and cargo to shore. A romantic era was brought to an ignominious

end (Dorrance 1994)Appendix 1 provides a list of higio landing sites in Hawai'i.

6.3.6. Implications for the SCR Inventory

Harbors, piersand landings are tHecal pointsof all marine trafficfrom beyond the
archipelagobetweerthe islands, and frorseato shore These locationsherefore have the

potentialto influence distribution patterns of submerged cultural resources in both near shore and
offshore waters Maritime activities in Hawai havealwaysbeen particularlyactive andntense
reflecting socigleconomigand recreational pursuifhomas 1983).

Manynear shoréanding locationdike wharves, quays and piers, serasda transportation focal
point between ship and shard though subject tampacts from both the terrestrial and marine
worlds, mayhaveproperties fronbothland am maritime activities Maritime and nomimaritime
artifacts may frequently be mixed. Intrusive or infiltrated objects can occur in deeper water as
well. The maintenance of larger harbors usually involves dredging and dumping activities
(Blake 1994) Asbottom sediments fromear shoréocations ae moved and donped further
offshore, historic material®ut of contextcan be deposited in the dredge spoils areas.
Dredging and spoils doping has the potential fdmothexposing and covering historic resoes:

Further nformation for properties associated with harbors, whaare$landingsn Hawai'ican
be found inmultiple sources, includingrchaeologicakurveys, selected primary and secondary
references, and online mapping daté (Thomas 1983Gracel974 Hawaii Commission to
Investigate Private Wharves and Landings1%1ited States Hawaiian Commissib898
Baldwin 1920; NOAA Office of CoastSurvey2017; andOffice of HawaiianAffairs 2017)

6.3.7. Project Summaries

With the completion ofhe Hawaiian Railroad in 1882, Bukonaon the island of Hawai'i

(entry port for the Hawaiian Kingdom) became the primary transshipment point for all of the
surrounding plantation@/an Tilburg 1997) The wreck of the Skauai (RN375) the

submerged maing systemand wharfand infrastructureemains at Nhukona, provide a

glimpse of the plantation period which shaped our island society more than 100 years ago

(Figure 35. In August 2012UH MOP studentd i v er s, |l ed by NOAAGs Mar.
Program taff, spent ten days surveying the wreck aité the industrial harborThe ship went

onto the reef in a late December storm in 1913, a total loss. The initial archaeological study was
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completed in 1998y East Carolina
Uni versityés Mari:'t
Nautical Archaeologyrogram(now
known as the Maritime Studies
Program) in collaboration with UH
MOP. The 201%urvey provids a
snapshot of how these wreck sites and
their environmenthange over time.
The survey also served as a training
course irthe methods of archaeology
underwater. The wreck lies within the
Hawaiian Islands Humpback Whale
National Marine Sanctuary.

Figure35Y ¢ KS t 2Nl 2F anKdz] 2
for ocean recreation. (NOAA ONMS)

In 1999 the UH MOP survey course
conducted research at the beach site of
the former Wainohalo Plantation landing
on the islanaf O ahu(Figure 3). Following the Treaty of Bciprocity in 1876, former
ranching lands in Waikihalo were converted to sugar cane. Prior to the construction of any
roads over theali (cliffs), transportation was by small steamer to Hono(illbomas 198).

The beach landing served the neanbgas mill, completed by plantati-owner John Cummins
in 1881. The landing fell into disuse following World War Il. The site of the fod@8&m
(600-t) wooden pier, with associated steam winches, derrick, @rgdirefighting equipment,
lies in the shallow waters of the bay.

Project records for both of these surveys are heNyA A6 s Mar i ti me Her i tage
the University of Hawaii Marine Qption Program

Figure36Y { dzy 1 Sy RSNNA O] I8 GKS F2N¥SNJ a7

]
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7. Plantations and the Steam Era 1880-1940

Numerous causes contributed to the
economic downturn in Pacific whaling Hawaiian Sugarcane Production
in the 1850s and 1860s, including the 1,400,800
depletion of whale stocks, the discove 1,200,000 -
of petroleum, and the maritime
depredations during the American Civ
War (Kuykendall 1953).The longhorn
cattle that had been introduced to the
islands by Captain George Vancouver
in 1793 provided the basis for
expansion of the ranching industry,
particularly following the California N o Q 0 6 @ \ .
gold strikes and the development of A AN A G
new mar k et s f oy H (Data from WSDA, 2006)

(Whelan 1988; Henke 1929). Figure37: Sugar cane prodtion in the Hawaiian Islands.
However, foreign landowners in the  (ynited States Department of Agriculture, National

islands foresaw a much larger potentiiagricultural Statistics Service 2006)
for agricultural export: sugar.

Experimentakugar mills and early small plantations had developed by the 1830setter

conditions were still need (Deerr 1949).Plantation economies needed lafidh e MUhel e | at
redistribution enacted in 1848 had the effect of making many commonly held public lands

available for purchase or lease by foreigners, and was crucial to the success of the burgeoning
plantation economy (Kent 1993Market expansion folloimg the gold strikes and Civil War

helped,andthe removal of import duties to the United States following the passage of the

Reciprocity Treaty of 1876 assured large profits to the plantation owners (Kuykendall 1967).

This represented a brd newand hidnly profitableeconomic system for thelands, altering

social, political, and economic realitisigure 37. The imported labor force necessary for

plantation systems wouldrevershapeH a w a motal@lysmulticultural society.
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7.1. Island and Continental Connections

Maritime commercen Hawai'i,and in particular thpopularityof steam navigatiorwasclosely

tied to thesuccess of the major plantation owners, thii Bi g F i v asdheycanmepda i e s
known in the islands (C. Brewer & Co., ThoDavies & Co., H. Hackfeld & Co., Castle &

Cooke, Alexander & Baldwin)Following theReciprocityTreaty,it becameclearly profitable to
operate and maintain steamsbhgmpaniglocally in Hawaiian waterasplanters could make a
complete commitment tithe necessary interisland services (Thomas 1983)

Thetransition from sail to steam was graddat,the early paddievheel steam vessels were ill
suited for the open oceanKenmdel84 titiwasna unithe t he i
adventof improved designs of propelleiriven (screw) steamships with more efficient high

pressure engineduring the latter half of the ¥&entury and in particular the arrival of the

coastal steam schooner designedstawicing small bays and landingisat the transition to

suitable and commercially successtédam navigation among the islands wasiplete (Froning

2007).
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7.1.1. Tall Ships and Transpacific Contacts

Even as small interisland steam vessels were making inroads in Hawai'i, large sadelg ves
continued to be commercially viable. In the early days of the transition to steam power,
steamships simply could not carry enough coal for the long passage between Hawai'i and the
continental United Stated.ater, large saitlriven commercial carris with bulk cargacontinued

to provemore economically efficient over the logrgPacific Ocean passagesgrdiner 1993)

The tall shipsvere a common sight for decades as steam engines slowly revolutionized marine
transport(Figure 3§.

Thesefdowneasters as t hey wer
sometimes know(for many had
been built in eastern coastal New
England, particularly Maineand in
particular thebiggeriron and later
steethulledcommercial carriers
were familiar Pacific longnaul

o P vessels, large enough to congpet
- | e economically in the coal, grain,
' . | lumber, guano, salmon, jutsygar
and copra trades during the latd"19
century(Gardiner 1993) Only afew

. ; 3 = . of these winedriven ships of the
Figure38Y | I g A A Q aFalsadlyddofmed K A | jndustrial age remain afloat as

Matson carrier to the West Coas{R Schwemmer) museum vessetsday(Star of India

Falls of Clyde, Balcluthaand others
The remains of many more rest on the bottom of the o@esdole 9. The design of ferrous
ships evolved over time as shipwrights gained experience in iron construction.

7.1.2. Implications for the SCR Inventory

Large siling commercial carriers in the mid to laté™@ntury and afterwards were engaged in
regional and globdPacifictrade, and therefoqg@ayed asignificantrole duringthis periodwhen
regional and global commerce shapleelsocial and economigettingof the Hawaiian Islands.

7.1.3. Associated Inventory Sites
Table9: Number of ships, barks and barkentines in the inventory

Type Description Number

Ships Large threemasted vessel with squamggged sails on all masts. 8

Baks A vessel of at least three masts which is square rigged on all, with th 17
exception of the mizzenmast being feamd-aft rigged.

Barkentines | Large threemasted vessel with squaimigged sails on the foremast only 5
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7.1.4. Project Summaries

In 2005 UH MOP staftlovethe wreck |
site of thelvanhoe(RN798) at Port
Allen, Kauai, known at that time by
only a few local divers on the island
Theiron-hulled Chilearflagged three
masted bk dragged her anchors
during a Kona storm athe porton the
night of De@mber25, 1915 and
quickly went to piecesTwo lives

were lost and thremen injured in the
wreck. Onehalf of her cargo of nitrate
from Valparaispsome 600 tons, was
lost (Honolulu Star Advertiset907).

In 2007,an East Carolina University  gjque 39: Student divers mapping tHganhoe(RN798)

maritime field team, with photography sie, port Allen, Kaua'i 2007. (NOAA ONMS)
assistance from Nc....C - “

Heritage Program, completed a thigeekbaseline trllateratlon survey of the wreck site
(Figures 39-40). Thewreckis located in thevery rough surge zone of tseaward corner where
t h e h breakvwaterneetherocky coastline. Access difficult, andvisibility limited.
Large portions of theon hull, rames, keelson, and rounded transom siegflattened down to
the hard bottom cofgubstrate. Numerous deadeyes pods, capstan, rigging elemengsd
other topside artifacts aseattered around wreck s{téan Tilburg 2011)

Remains of Ivanhoe
(Three-masted iron-hulled ship)

Built: 1868, Port Glasgow (John C. Reid and Company)
Wrecked: December 1915, Port Allen (Kaua‘®i, Hawai‘i)

2007 archaeological survey conducted by:
Program in Maritime Studies, East Carolina University Starboard

— ) [
1 % P 4 adloins
L S m— n y

Desdoyes &

Port

Figure40: Site map of the barkvanhoe(RN798) wreck.Nathan Richards and John Wagnétrogram in
Maritime Studies, East Carolina University)
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7.2. Local Plantation Steamboat Fleet

Initially, the successful commercial
transition to steam propulsiavas slow.
The first steamer tattempt tooperate
permanently fromocal Hawaiian waters, the
American twinscrew stamerConstitution
A arrived at Honolulu on January'24852
R, N i (Kemble 1942 The unwieldy vessel made
-4 only one round trip to Lahaina, before
a4 returning to theontinent The following

: weatl Year theS.B. Wheelefrenamed\kama),
e B S Rt I  arrived in the islandsThe Akamai (RN410)

Figure4l: The early sidewheel steamakamaj wasbuilt in Maine, shipped in parts around
wrecked, rebuilt, and (as the schooridahimahi Cape Horpand reassembled in Benicia
RN410) lost at Walua, O'ahu 1894. (Hawai'i Stat California(Figure 4). The smalbide-
Archives) wheelerwasunsuited to the rough channel

passagebetween the islandshough, and
found better employmetats a tug fosailing shipghrough the narrow channat Honolulu
Harborfrom 1854 to 1857Thomas 1983)

The economic viability of large plantatiomsreased thaeed forinterislandservicesand this
fortunatelycoincided with the evolution ahore efficientsteam propulsion By the late 19
century,doublecompound engines had evolved itriple compound engines, aimdproved
cylindrical Scotch boilers provided highmore efficiensteampressurdGriffiths 2001) Small
hardworking steam schooners, singgerew doublanasted vessels wittargo holds amidships

and bridges aft above passenger stateroa@gadopted as most suitable for island waters.
Some maritime historians identify the origin of these steam schooners with the lumber trade in
California,while others find their forebears in the Great Lakes (Froning)2007

7.3. Local Steamship Companies

In response to these increased needs, three local steamship companies soon emerged as
corporations: Wilder Steamship Compdaoynded bySamuel G. Wilér, Inter Island Steam
Navigation Companfjounded byThomas R. Foster, arlde Pacific Navigation Company

founded byAmos F. CookéKemble 1946) Pacific Navigation experienced costly setbacks due
to a number of shipwrecks, and folded in 1888. The dtin@rinter Island and Wilder,

dominated the island scene, operating in friendly rivalry for more than two decades. Wilder
Steamship Company serviced Maui and the windward ports on the island of Hawai'i, while the
Inter Island Steam Navigation Company Haddhe island of Kaua'i and the Kqria'u, and
HUmkua ports on thesland of Hawai' (Thomas 1983) In 1905 the two companies were joined
under one management, resulting in a single Inter Island Company fleet of 14 steam vessels:
Maunaloa, Ni'ihau, Mikahala, W.G. Halllwalani, KeauhouNo eau(RN812, Kinau, Claudine
(RN548) Maui (RN428) Helene(RN539) Kai ulani, Likelike(RN402) andLehua The fleet

was later enlarged by the purchase ofHlagvai’i andHornet(RN829)from the Hawaiian Meat
Packing Company in 1928 homas 1983) All of these hed working ships, familiar sights
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among all of the Hawaiian Islands, formed the backbomet@fislandfreight and passenger

transportation.

I n the

1 9 2 Gafmasteamshipdraugrtathénstype of visitor to the islandsurists

(Kemble 1959) Hawai'i began to earareputation as aaxoticvacation hideawagymarketed
through radio broadcasts and celebrity vacations, wittel well with the type of luxury
passenger linenglying thesealanesbetween Honolulu and the West Coaghe arrivalof

steamships gave locadsidens a break from the agricultural routine and an excuse for boisterous

harbor events known @#isBo at,0 Da y s e | e bonthetwaterfron{HiganeHawai'i
Foundation 2012) Those carefree daysame to an endn Decenber 7" 1941.

Inter Island Steam Navigation Company vessels went into active wartime service immediately

following the attack on Pearl Harb@Nelty 1946) The corporation grew into a diversified
overseas terminal, ship repair and hotel business (adsmgmg Inter Island Airways, which
later became Hawaiian Airlines), but by 1950 the local Hawaiian sta@properation had

become unprofable and was discontinued. The surviving Inter Island vessels were either run
aground, dismantled, or sold at auctaond scattered around the woflichomas 1983)

7.3.1. Servicing the Plantations

4907

. Dutton Seamgunt
4977.

Indianapolis Seamount

47abgar Seamount

%,I,,-,, SeaMount 40 Nautical Miles

Cross Seamount

<

aloini Seamodint

Hawaiian Islands. (NOAA ONMS)

Figure42: Rositions of historic 1'9 centu ylandlngs n the main

By 1884 some 60 sugar mills
were scattered around five
main islands, these serviced
by dozens of small private
landings(Figure 42. Regular
service to these many small
landings was divided between
Wilder Steamship Company
and Inter Island Navigation
Steamship CompanyThe

local steanfleet, therefore,
linked allagricultural exports
passengeay and freight with
thelargerportsof Honolulu
and Hila From there larger
shipping companies took over.
A young William Matson
emigrated from Sweden to
New York in 1863, and by
1882 he had founded the

Matson Navigation Company, providing service Pagifide, mainly teandfrom the Hawaiian

Islands Worden 1981)

The list d 105 historic landings (beach, early harbor, wharf, wire refm can be found in
Appendix A Historic Landing Locations in the Hawaiian Islands.
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With the increasing commercializatioiring plantation period, these many small landings,
along withthe few harbors, became central nodesafitimeactivity in all aspects of the
plantationlife over the century between 1840d194Q connected by regular steamship sesgvic
between the islands (Figure)43

POST ROUTE MAP
E[ 2\ Y 2)
SAMOAN ISLANDS
GUAM

Figure43: Postal map of the Hawaiian Islands 19&wing egular steamship landing locations.
(NOAA OCS)

7.3.2. Ranching in Hawai’i

The plantatiorperiod in Hawai 'iwhich was approximatel¥8401940, shouldeally be referred
to as the plantatioandranchingperiod Both industries arose under similar historical
circumstances; both needed large amounts of land; both exported their producteiditieat;
and bothdepended on maritime transport for commercial success.

In Februaryl793 Captain George Vancouver presernitaty hornbulls and cowgas well as two

ewes and a rantd Kamehameha Who originally protectedhemfrom hunting bykapu

(prohibition) until 1830. With no natural enemies on the islands, these cattle soon went feral and
flourished on the rocky lava slopasd cooler uplandsf Hawai'i, O ahu, Maui, and Kaua By

the mid19" century there were roughl@5,000 to 40,000 lael of cattle (Whelan 1988)here

were also some 11,700 horses in the kingdom, the first having been brought to Hawai'i on the
vesselelia Byrdin 1803 (Henke 1929)In 1832 the King invited threeaquerogSpanish

cowboys) from Mexico to teach Hawaimhow to rope and work the cattl&€he Hawaiian
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ranchingtraditions, then, are distinctive, as their formative influences came from Spanish
vaquerosrather than those of the later American West (Whelan 1988) theincreasing
market for beef followig the California gold rush, the ranching period in Haweas born.

The only obstacle to commercial ranching among the islands was getting th&@attiee
neighbor island ranchés Honolulu for transshipment to the continental United States. thé&th
generalack of harbors in the islandsaniolos(Hawaiian cowboys) learned to rope and ride
cattle directly into the surf, where thbornswere lashed to beanegtending outboard from the
whaleboats Then the cdtle wererowedtowedout to the awding steamerswhere they were
hauled out of the watdry nets anddroppedonto the crowded deck¥homas 1983) Special
saddleshad to beconstructedo withstandhe continual saltvater dunking.Steamships
specificallydesigned as cattle boatsrvieed the ranching industryToday the cattle are shipped
by modern steetontaines.

Severahotablesailors and captains in the early years realized the opportuhaiganching
presented and founded magattleoperations, such aaptainJohn PalmeParker aParker
Ranchon Hawai'j andCaptainJames Makeat "Ulupalakua Rancbn Maui (Parker Ranch
2017; Ulupalakua Ranch 2017

7.3.3. Shipwreck Beaches

The north shore
for among the mankilometersof
coastline surroundindné islands of
Hawai’i there is one particular area
thatpossesses by far the greatest
share of historic wrecks from the
days of sail and steam. The rough
and treacherous north shore,
particularly within theahupua aor s
traditional Hawaiian land divisionsf BT

Paoma’i and Mahana, features the Figure44: Navy tankely OGN42 (RN785), a hulk near
wrecks of many interisland { KALWNBO] .SFOKXZ [nyldAo®

steamshipgNOAA Office of

National Marine Sanctuaries 2009 his area is also known locally as Shipwr8elach. The

six-mile stretch of lava rock and sand today features opportunitiéskiag, fishing, and

photography. Many people visit the eastern end of Shipwreck Beach to see the hulk of the

YOGN42 (RN785) a navy fuel barge upri ghRgu@d4dd | oc ke
However, regarding the many other historic shipwsethere is littlehistorical documentation

currently available.

In a very real sense, the forces of wind andecurit have conspidrsediotrd hmashe
t he shi pdotkHagai @ emar i ti me past. The strong pr
northeast across Hawai'i are funneled through the gap between tius isfavioloka'i and Maui

(NOAA National Marine Sanctuaries 2009) ifs dantlashore lies immediately downwind

from this gap. Vessels emerging from the wind shadow in either dimestgostruck by the

sudden gusts and the rough conditions of the channel, and find themselves facing a lee shore.

74



Any ships cast loose from their moorings at Lahaina,iMau wi | | dr i fitdogui e&f y
These conditions along theakohi Channellso allowed 1% century steamship owners to )

dispose of agingvesselsgimmy by rel easi &g (FHhreamed83kTag L Un a
stripped hulks would beach themselves, rather than remain adrift as navigational hazards.
Deposition at Shipwreck Beacéflects a combination of accidental shipwrecks and intentional

T S ——— @  entrance marker
o reported wreck
2 A confirmed wreck
r X wreckage

X ship timbers
X ship timbers
<i4% ship timbers
x ship timbers
aerial 1952
» barge
x ship timbers
% steam equipment
omar Il
ial 1952

» trimaran
x ship timbers

X ship timbers
» sloop R
chart 1973/aeri

# entrance marker

A VA VAN I V2|
V-4 CLI0EL T B

Figure45: Site magexcerptRS @St 2 LJISR F2NJ a! { ¢ wHnndpZ { KALWN

groundingqFigure 495.

7.3.4. Implications for the SCR Inventory

The transition to steam from sail changed the character and pattern of maritime activities in
Hawaiian waters. Thoughikdid not vanish overnight, the capacity, speed, and regularity of
steam service came to dominate interisland tranglderhble 1946) Steamshipvreckscan be
represerdtive ofsuch technological and commerdignsition periodas in19" century Hawal
(McCarthy 2000) Several submerged steamship wreck sites have been surveyed in the main
Hawaiianlslands(Van Tilburg2014) Whether sailing schooner or steamship, interisland
vessels operated in a trade hazardous to both life and property. Wattcémions of Honolulu
(O"ahu), Hilo (Hawai'i), and Kahului (Maui), there were protectedvharves where ships could
lie in safety in all weather. Open roadsteads and narrow passages between fringing reefs were
the usual condition, and oftelmet skillful use of surfboats or@borate moorings and overhead
wire systems were the only way to transport both passengers and p(Qiwerisn 1998) In

other words, these landings functioned as a kind of ship trap, and a survehuwifdheds of
shipwrecks in ldwai's past reveals clusters of such wrecks at the landing locéGansd

2000) The challenge today, as obvious traces of many of these landings have vanished, is to
relocate and investigate these sites through research into historicabergdlotographsand
underwater survey@able 10) The significance ahterislandnavigation as well aghe

landings and shipwrecks, thereforeglissely connected tihe plantation economy and

plantation culture of the islands of Hawai'i for a large partbthe 19' century(Table 11)

The postgold rush era saw the Pacific opened fully to global commerce. Manufactured goods
and raw commodities moved alotige coasts and across the ocean in ships that ranged from
woodenhulled schooners to vessels builtiron and steel, anthensteamships thabetween the
1850s and 187@ransitioned from wooden hulled paddle wheelers to iron and steel screw
steamers driven by propellgiBelgado 2009) In the 28 century, thesmallsteames gave way

to thedieseland then gasolinenotor ship(see7.42 Sampan Constructiobelow).
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7.3.5. Associated Inventory Sites
Tablel0: Highlighted entries for the [antation period

SCRRecord | Highlighted entry vessel | Notes

Number names

829 Hornet Sitesh RSYUAFTASRkadzZNDSe@SR o0&
north shore associated with ranching and cattle

324 Hamakua Steamship exploded and burned off Maui, 1924

798 Ivanhoe Chileanflagged tall ship lost with cargo of nitrite; surveys
by ECU/NOAA

403 Likelike {GSFYSNI t2a0 mydtr ySIFN | 2
survey

461 Pele Steamer (also calle8urprisg, lost 1895 on Kaua'i;
recreational dive site

428 Maui Inter Island steamship lost 1917; partial survey complet

375 Kaua’i Inter Island steamship lostia an Kdzl 2yl 5SS
recreational site; survey completed

Tablel1: Number of schooners and auxiliary sail steamers in the inventory

Type Description Number in
inventory
schooners | Handy vessel for commercial trade betwedmetislands with foreand-aft 139
rigged sails on two or more masts (usually two). Small schooners pr
well adapted to Hawaiian waters, being more maneuverable for
windward harbors and landings, and requiring fewer crew to man the
sails.
steamships |9maf t & ONB g aidSIYakKALA 27T O k®am 3 30

schooner}, featuring cargo holds and a limited number of passenger
cabins, usually carried two masts for auxiliary farek-aft rigged sails,
and for handling booms for cargo. Somdiéee the design originated
with steamers built on the Californian coast for operating in the smal
GRK2f S¢ LIRNIaz LXFeAy3a + 1Se& N
following the California gold rush. From there the design spread to
Hawai’i with he growth of the sugar industry, where the steam
schooner was aptly suited for the small landings of the islands (Fron

2007).

7.3.6. Project Summaries

The Marine Option Program at the University of Hawai'i, host of the Graduate Maritime
Archaeoloy and History Program, has documensegleralsubmergesgteamship wreck sites
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associated with the plantatigreriod. The S&auali
(RN379, lost at Mhhukona Port in 1918nd
surveyed in 1993 and 2012as long been a popular
dive and snorkeling destation(Figure 46. The
woodenhulled ship went onto the reef while
carrying railroad parts and bags of sugar between
islands. Both the steamareck site(boiler, engine,
propeller, scattereplantationrailway cargo) and the
ruins oftheh i s t o r i napoitself edmbine to
- 2 ; represenaspects oh major era of Hawaii's
Figure46: SXaua'ion Christmas Day 191; €conomic development, particularly as the days of
I § a m&mRalt.2(Hawai'i State Archive the commercial sugar industry in Hawai'i hanav
drawn to a close.

The SSMaui (RN428), an irorhulledsteamship
wreck locatedat KekahaKai State Parlon the
North Kona coast of the island of Hawai'i, was
also employed in the sugar industry wiilea
vessebroke itskeelon the lava reedluring a
stormin 1917. Site survey took place in 2010.
Built in 1898 by Union Iron Works of San
Francisco, her triplexpansiorengine, boiler,
hull plates, and stern section remain scattered |
atop an underwater lava fie{Bigure 47.

The 176foot long SSHornet(RN829;MAST Figure47: Cylindrical boiler from the 9&aui
survey 2009Wwasbuilt in AberdeenWashington (RN428) lost 1917. (NOAA ONMS)

in 1906 by Lindstrom Shhilding Company

She was purchased by the Hawaiian Meat Company in 1924 and brought to the islands as a
replacement for the SBee sunk in 1924 near MauiThe Hornet,however, wasnly inthe

cattle transporservice for two years before she was tfansd to Inter Island Steam Navigation
Company in June, 1926, and put into theugyfleet later run aground at Shipaek Beach on

the north shore dflhai (Figure 49.

An unidentifiedsteamship wreckRN900) located

on Shipwreck Beachlha'i, wasincluded in the

MAST 2001 surveyxonducted by UH MOP student
divers. Only the heaviest elements of the steam
vessel (cylindrical boiler, doublexpansion engine,
fuel tanks, propeller and shaft, hawse pipes) defined
the shallow water site. The 2001 sey\also

¢ documented the wrecked navy yard oiler-ZD
(RN783)and the wooden structure of an

unidentified schooner.

Figure48: Working the shore side of the S! Project records faall of these surveys are held by
Hornetwreck site (RN829) at Shipwreck  NOAAG s  MhHP H dMarine (ption Program
Beach.(J Kuwabara, UH MOP)
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7.4. Local Sampan Fishing Fleets

Fishing ativities, for commercial, recreational, cultural, or sustenance purpagespcommon
in a maritime location likédawaia that they are almost synonymous with boatifgshing
vessels include almost every type of boat seen on the wadethe purpossof the submerged
cultural resourceassessmenthediscussion therefor&ill focus onone specific type of historic
fishing vessepossessing special history in the islandhe Hawaiian sampan

Originally, the ternfi s a m ganesdfrom the Chinesgnguage, meaning three (san) boards
(ban), andikely describes a small simple skif.he authoritativéOxford Companion to Ships
andtheSedef i nes these craft as Atypical small
the harbor sampan wslly has an awning over the center . . . the coastal sampan [is] fitted with a
singlemastandjurk y pe sai | 0 ( D} 8uttheausedf tidse¢amphaslaivdys been
fairly loose. One source claims that if a water buffalo can go on board atkiipd, then the

vessel in question is a junk; but if the animal has to lie down fore ahaafierhaps could not
board at al then it is probably a samp&Bo-Quanl1962).

7.4.1. Japanese Immigration

Thoughtheterm originated in Chinahg physicalorigins of the Hawaiian sampan, in fact, are
purely Japanese. In 189%raditionalJapanese fishing craft whsoughtto Hawai'i from
southern Honshislandon the deck of a steamsHig Gorokichi NakasugiBowman 1973) Mr.
Nakasugi, a fisherman and siwpght, was soon employed in th&uor tuna fishing industry,
and thetraditionaldesign elements of Japanese fishing vessasisferredo the islands With
cortinuing labor migrationmoreJapaneseesselsand Japanedeshermensoon found
employmenin the offshore fishing industryKewalo Basin on Gahu began to see larger
amounts ofhi (yellowfin tuna) andaku (skipjacktuna) umoaded on the docks.

Japanese fisheren opened the commercial tuna industry in Haviraiconjunction with the
motorization of former sailingamparvessels and th@novation of moderiish packing plants,

for it was the ability to can tuna for a distant market that really made possible the expansion and
modenization of the fishing fleefNakayama 1987)

7.4.2. Sampan Construction

The sampan brought t o Hhalled sqoarsailechboat réndirBscentafs a
traditional designs that were hundreds of years ®lie 1899 sampan possessed elements of the
Yamategatastyle Japanese fishing vessel, a ddtue and historic Japanese craftlbior
openwater conditions (Greenhill 1995Y. he light square sail rig was common on traditional
Japanese craffThe wide keel and tall stem and diagonally nailed gdigeed planking and
prominent bulkheads were s features indicative of maritime traditions hundreds of years old
(Brooks 2015) Largescale Japanese shipbuilders had been encouraged by the Meiji
government to reform their construction practices{i8&8 and adogdbreignconstruction
techniques irorder to build larger vessels, but the older traditions lived on in small {beglth
fishing craft of the southern ganese island&Greenhill 1995) N a k a s u gpanthad elsnaents
of a surviving relic.
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Over time thesesmall squaresail fishingvesseldegan to chage. Gasoline engines werddi

into boats beginning in 1905 and more suitable marine diesels by $8@rtly thereafter the
prominent deckhouse made its appeard@adfney 1979) With its flat work space aft and its

high bluff bows forshouldering deep ocean swells, the sampan became perfectly adapted to the
rough waters between the islandese modifications were not planned, but were incorporated
on an individual basis by Japangssned locaHawaiianshipwrights. Some of thesehanges

were learned while repairirfigreign-style vesselfrom thecontinental U§Nakashima 1934)

7.4.3. Requisition and End of the Sampan Fleet

By 1940 there werd50sampansni the territory of Hawai, making the commercial fisherthird
in commecial importancefter sugar and pineappl@affney 1979. However, t was not
economidension over jobs, but the growing international tensions between Japan and America
in the 1930s that brought increased scrutiny of the fishing fleet in Hawdilit ary planners
feared that Japanese nationals, many of whom were illegal immigrants smuggled on board
steamships from Wakayama prefecture, had almost complete control overravidgfishing
fleet(Yarnell 1934) Many of the larger powered sampans werer@4 m (80ft) in length, with
ranges as extensive &400km (1,500 m). These vessels observed few, if any, regulatory
restrictiongLeovy 1934) US law at that time required that only Americarade and American
owned vessels be documented and &prdishing vessels under fivetrtens operated with
impunity. Thanks to certain loopholes in shipping regulations, sampans and other powered
wooden vessels were allowed to deduct 75 percent of their machinery spaces from their
calculated net tonnage. hlis long-range sampans could qualify as minor fiea craft(Leovy
1934) Sampangsthereforefiled no clearances for any destinations, didrtheir captains file
any pgerwork regarding their crews hey were not crossing angindariegrom the terriory
into foreign waters.

This vague legal status did not sit well witte
general growing apprehension in Pacific
relations with Japan. United States Customs
officials seized many of these sampans on
discovering that Japanese nationals were
operatingsome of the domestic fleftoung
2013c) TheUS Navy, facing a critical
shortage of boats, then purchased many of
these sampans, which were fitted out for
harbor salvage and inshore patrol duty. The
US Coast Guard operated many of them during
the war yars. Immediately following the
Figure49: One of the last working sampans in  attack on Decembef"71941, several local
Hawai'i,Sea Queein 1998. (H Van Tilburg) sampans were mistakenly strafed by American
planes as the confused fishermen ran them
ashore for safetpWwar General Staff Journal NDAfter 1945 the Japanese tuna fishing industr
never recovered its pngar levels(Chenoweth 1990). dday there are only a handful of these
wooden prevar sampans left in operatigRigure 49) By 1950, only 48 of the 450 island
sampansemained afloafTomasetti 1997).
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Theremains of these faanging vesselahich tell the tale of Japanese immigration to the
islands and the history of the commercial fisharght be found anywhere within the long
Hawaiian island chain, stretching from the main Hawaiian Islands to the norimesstistant
atolls (Table 12)

7.4.4. Implications for the SCR Inventory

Sampans, as culturally hybridized fishing vessels in Hawaflectmultiple maritime related
narratives such agraditional Japanese boat construction, the development of the offshore
fishery,and their role as auxiliary and inshore patrol vessels during iW&H Tilburg 2007b)
Their significance may therefore be complé&hough there is no official state boat for Hawai'i,
sampans were so ubiquitous for so many years that they have beerallyf@awarded that
status and celebrated, appearing on calendars, placemats, cocktail napkins, Elvis Presley movies,
theHawai'i Maritime Centerand even replicated inside popular restaura@tsnpans were an
importantpopularvessel type for Hawaj but they were quickly removed from the offshavaa
fishery and only a few examples are left in existence today.

7.4.5. Associated Inventory Sites
Table12: Number of sampans and fishing vessels in the inventory

Type Description Number in

inventory
sampans Motorized Japanesdesigned and built long range fishing vessel. 13
General Generic category for fishing vessels. 30
fishing vessels

7.4.6. Project Summaries

As part of the 1997 MAST course, UH MOP students documentesiriok site of the naval
patrol vesseYP-183(RN786) formerly known as the sampan vedsgji Maru, located at
Kekaha KaiState Park TheFuji Maru wasbuilt by shipwright Seichi Funan 1930as a 7ifoot
long aku (tuna)long-rangeboatfor the poleandline fishery Operated by Japanese national
Wada Mitsuyoshi between 1936 and 198@ vessel was initially seized otu& Customs
charge, but was releastllowing complaintsfrom the Hawaiian Tuna Paets that the seizure
was unfairy hurting their bginess Fuji Maru was lateracquiredby theNavy for $9,500and
modified with the addition of armament and white p&udn Tilburg1997,2003) On January

121 9 4 3,

during a Kona

stor m,

YPH & wanteagreued 0 s

onto he lava rock, a total loss he engine, fuel tanks, depth charge rarld assorted debris
were discovered in and around Maléa Bay. Portions of the deck and stack had been lifted
onto the 1801 laviow behind theupperbeachbermby the tsunami of 946

During the 2010 MAST survey on the island of Hawaiourse staff letbcal publc charter
school studentsn aonedayterrestrial survey of a sampaoastwreck site atAnaehoomalu
beach in South Kohala, Hawai'i. Wooden hull wreckage was bedtag the upper beach

berm and the threeylinder Atlas diesel engine was uncovered in the sand, documented, and
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buried. Subsequently, during the 2012 MAST course in the same area, a snorkeling survey of
the near shore waters was conducted, but no ialsterere discovered.

Project records for both of these surveys are heNByA A6 s Mar i ti me Her i tage
the University of Hawaii Marine Qption Program

7.5. Overthrow of the Islands

The loss of sovereignty of the Hawaiian Kingdas, ands, an event of singulazonsequece,
rivalling in importance the original Polynesian discovefyhe Hawaiian Islandsit cannot be
overlooked when seeking to understand the cultural landscape of the Hawaiian Islands. It
influencesthe moderrday contexfor understandingpow culture and history both divide and
unite people in Hawditoday.

By 1890 foreign plantation owners, desiring greater control overitikistry, had formed an

annexation clique, anehterednto discussions of a revolution in tKengdom (Kuykendall

1967) This included commercial and political leaders suchaagn Thurston, Sanford B. Dole,

William Wilder, J.B. Castle, H.P. Baldwin, Alexander Young, J.H. Soper, and William R. Castle

some of the most influential foreignersHiawai’i. Lorrin Thurston, grandson of American

mi ssionaries, played a | ead rol e inthespegific anne x
events of the actual overthrqruss 1992)

TheUS Navy had a role to plain the overthrow Captain G.C. Wtse, on board US8oston

responded to orders from United States Minister John L. Stevens, who approved of the aims of

the annexation cliqu&uykendall 1967) The USSBoston a3,185 ton 283-foot long Atlanta

class protected cawmids si xwasiopog.®newundrdd sixtjwam 8 O

blue jackets and arineslanded at 5:00 PM odanuaryl6" to protect American lives and
property in anticipation of pleas from the an
ourselves without aid ah therefore, pray for the protem of the United States forae@Daws

1968). A few were posted at the Udhsulate near the waterfront, others marched upidw

Street to the American Minister 0%laroHdéce.ce, and
Then, on January 17, 189theHonolulu Rifles, the paramilitary wing of the Committee led by

Thurston garrisonedAli'iolani Hale across the street frothe mlaceand proclaimed a republic

(Russ 1992).Queen Lili'uokalanivas forcefully dethronedsurrendered under proteahd

placed under house arre§anford B. Dole was namedgsidentof theRepublicthe following

day.

President Grover Cleveland ordered former congressman James Blount to conduct an
i nvestigat i on. critiddllofahe ildga everthrengno charged thagany troops
landed under a prearranged agreement to assist in overthrowing the(Ruyeandall 1967).

Yet, despite Cl evel and &GoeveragntadftaéddawaiianKirggdom,i ons t o
Congressook no action.That position changed following the Span/Aimerican War in 1898.
Hawai 6 s strategi c | oc albecamacriticadto thepmmoeemensof tmops, and ¢

livestock, and equipment intbe Philippines anthe South PacififMahan 183). As a result of
the war with Spain, Americacquired control oboth Apia Harbor in Guam and Manila in the
Philippines. Acquisition of the third great harbor in the Pacific, Pearl Harbor, was on the
horizon. The treaty of annexation of the Hawaiiaiands, which had been simmering in
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Congress for a number of years, suddenly was brought back to life and was signed by President
McKinley on July7"" 1898(Daws 1968)

The annexation clique of plantation owners and politiciassclearly implicated, bt so wa the
US Government In 1993 President WilliamJeffersorClinton signed a resoluticapologizing
for theUSrolein the illegal overthrow of the sovereign Kingdom of Hawai'i.afldoint
Resolution of the US Congreaskrowledgedthat the overtlow of the Kingdom of Hawaii
occurred with the active participation of citizens of the United States

7.5.1. Implications for the SCR Inventory

The acknowledged fact that the islands were overthdves not preclude either Hawaiian or
nonHawaiianresources or sites from gaining value or cultural significamd@wever, t does

add to our understanding of historic events and influences how cultural signifisalefmed
andassigned.Both the physical condition of the property (tangible values)tia@adultural

connections (intangible values) matter when assessing cultural significance of historic properties.
The loss of sovereignty was a serious and devastating blow to the Hawaiian people and the
Hawaiian Kingdom, from which there would be no nexyto date

At the very least, thquestionof the legal basis for annexation in 1898, and consequently the
basis of statehoad 1959and Federal jurisdiction, upon which ttgrenthost of preservation
laws pertaining to submerged cultural resousresbasedemains an intensely debated issue
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8. US Navy and the World War Il Era 1940-1945

The late 19 century has been called the beginninghefAge of New Imperialism, a period
when technologyindustrialization andSocial Darwinismprovided the means and the motives
for first-world nations to exploit developing countries to a greater extent than ever (péfdge

2007) I n terms provided by | mmanuel Wall erstei

the periphery came under gter direct control by the core natigivgallerstein 2004) The
Kingdom of Hawaii was, by all accounts, a modepnogressiveand multiculturaroyal state.
And yet, the islands were small and weak compared to the geopolitical interests of powerful
foreigners with modern navies.

8.1. Mahan and the Pacific

This imperialism iperhapsiowhere more evident than in the contemporary writingexr
Admiral Alfred Thayer Mahan, author of the influenfide Influence of Sea Power upon
History. Drawing uporhistorical case studies of the great naval powers, Mahan concluded

simplythat: 1)great nations needed overseas markets and commerce; 2) markets and commerce

necessitate control of sea lanes; 3) great nations therefore needed large powerf(iViaénaps
1890) In the context of the technological changes of thecEditury, which included torpedo

boat s, mi nes, and smal | f ast commerce raiders

guno battleship navy h=al890 publiation hag beem catled the n g
singlemost influential book on naval strategy epeblishedShulman 1995)

The expressed need foatle with East Asia and the projection of American power into the
Pacificmeant that the United States had specific interedtawaii. Mahan addressed these
specific interestg an article for théNew York Times 1893:

The United States is by far the greatest, in numbers, interests, and power, of the
communities bordering upon the eastern shores of the North Pacifitjearelations of

the Hawaiian Islands to her naturally would be, and actually are, more humerous and
more important than they can be to any other &t&®m the foregoing considerations
may be inferred the importance of the Hawaiian Islands as a positicerfolly

influencing the commercial and military control of the Pacific, and especially of the
Northern Pacific, in which the United States, geographically, has the strongest right to
assert herself(Mahan 1893)

| n Ma h a n dasal base é\Mawajancludingrepair facilities and coaling stationwould

not only protect commerce but also guard the Pacific approaches to the planned canal at the
isthmus of Panamé#he potential for a canal thenease s sent i al i n Mahanos
defenss of the US east and west coasétahan urged the annexation of Hawai'i as a possession
crucial to the protection of the approaches to the Isti{iMescott 1999) Thesestronglyheld
beliefsdemanded a serious commitment to a permanent naval presétaeani.

Rear AdmiralMahan was not the first to urge the control of Haixfar military purposes.In
1875 Henry A. Pierce, American minister to the Kingdom of Hawiad military necessity to
the pending Treaty of &iprocity:
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The acquisition of thélawaiian Islands by the United States, sooner or later, must

become a national necessity, to guard the approaches against hostile attempts on the
Pacific States...If reciprocity of commerce is established between the two countries, there
cannot be a doulhat the effect will be to hold those islands with hooks of steel in the
interests of the United States...Refuse the offered treaty, necessity will drive the islands to
seek for more intimate political and commercial relations with the British colonies of
[British] Columbia, New Zealand, Feejee, and Australia, and to eventuate in the

Hawaiian Islands becoming also a colony of the British Crown. (Kuykendall 1967)

Control of Hawai'i and its sttegic location in the middle of tidorth Pacific,with the potatial
for a deep watemaval basesecurecommercial profis from the plantation economy, ardntrol
of the sea lanes fdine benefit of national commergceeems to haveroven more alluring to
commercial and militarplannerghan respect for internatiahsovereignty. Theendresult was
t he achi ev e mailtaty visioh in MileHaafin. 6 s

8.2. Pearl Harbor

Prior to the confiscation of the lantietharbor are&nown asPu uloa(Long Hill) to
Hawaiianshad been mainly planted with sugane adtaro, orwasgrazing land for cattle.
Banana trees and pineapple fields were tended by local homestgddessian coastal stone
fishpondsJoko i g, lined the shoresFishermen and recreational sailors used the watdhe
harbor andthe interia islandswere the sites for weekend picn{tsndauer and Landauer
1999) Traditional fishing and gathering rights were soon to be terminated.

Naval pl anners were confident t hd&eaflHaborce t he
would offervesselssecure anchoragend protection from possible enemy flegieatening

O ahubs Iayor 1927 Anenican access to the harbor, though, was not included in
the initial Treaty of Reciprocity in 1876. Insteadccess in perpetuitp Pearl Habor, to

establish and maintain there a coaling and repair station for the use of vessels of the U.S. and to
that end the U.S may improve the entrance to said hamvas inserted as an amendment to the
Treaty during a Congressional secret ses@idtHC 201%). The amendmentecamepart of

the 1887 Bayonet Constitutionrted upon the Hawaiian government by the-armgnarchy

clique known as the Hawaiian League through the armed intimidation of the Honoluly Rifles
reducing t he Ki ng gkendadl ©9679.Wlele tigstregy comterued in forkeu

until the annexation of Republic of Hawai'i1898,no advantage was taken by the US

Government of the opportunity to fortify or use Pearl Harbor as a nava{NidstC 2015).

8.2.1. Early Surveys

Thecaptainof HMS Blondecommissioned the first survey of Pearl Harlmot824 This was

carried out by Scottish engineer Lieutenant Charles R. Malden, who is credited in some sources
for nami ng t hoec KshmmduéaoditandaigtdP; Baws 1968).The first

American survey of Pearl Harbor was not carried out until 1840, wbem@ndeCharles

Wi | k e-shipUSEkploring Expeditiorarrived in Hawai (Philbrick 2004) In addition to

paying close scrutiny to trgovernment andharater of the slands Wilkes conducted an
accurate charting of the inlet of the Aharbor
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upon the bar should be deepened, which | doubt not could be effected, it would afford the best
and mostapaciousarbor in the Pacific(Landauerand Landauet999).

8.2.2. Defense Construction

The US Navy started some

improvementsn 1901, and by 190%e

small gunboaSSPetrelPG2

| successfullysteamed into the upper part

of the lochgLandauer andlandauer

1999) The harbor still could not provide

support to major vessels, though, and

President Rooseveltos i

White Fleet the American battle fleet

that circumnavigated the glofi®m

December 1907 to Februat909,

anchored at the WakoRoadstead in

1908 (Hart 1965) That yearCongress

Figure50: Submarine Base barracks, 1918, Pearl Har Passed appropriations for,$00,000 to

(NHHGhoto 117892 develop Pearl Harbas the primary
defensive position of the Weid States in

the Pacific. Eventually thePearl Harbochannel 10 m @5 ft) deep and0 m Q00 ft) wide and

approximatelyé km (4 mi) long, was completed in 1913A submarine base was firsstablished

in 1918 (Figure 5D The Secretary of the Navy officially dedicated the naval station on August

15"1919( 06 Connel | 1991)

Work proceededt Peal Harbor and outer island facilitied the pace of government funding
andcommitmentandbyt he mi d 19306s approxi madnedvat $42, 00
infrastructurgNHHC 2015a) Pearl Harbowould soon boast aany yard, larger submarine
basehospital, air station, Mane barracksammunition depot, railway, tank farm, supply
warehouses and dozens of buildings for support activities. Major ammunition depots existed at
West Lochintheadr bor and L ua lkawvard shardandaueahdaidauérs999)
Advisory reports in December 1938 recommended that facilities at Pearl Harbor be capable of
supporting 10 patrol plane squadrons (modified to five squadrons due to crowding) and two
aircraft carrier groupsin 1939 President Franklin Dela Roosevelt declared a Defensive Sea
Area aroundhe entrance tBearl HarbofLandauer and Landauer 1998y 1940

appropriations for the naval base had exceeded $100,0q0IBIBCC 2015a) The PacificFleet

had a new base (Figure)51
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B - k. . e
Figure51: US fleet anchored at Pearl Harbor after the conclusion of Fleet Problem XX I @43

(NHHGhoto 80G-41112Q

8.3. December 7t" 1941 Attack

It can easily be argued that no single attack has ever done more to change the natureiof Hawai
or the Pacific region, or even the character of the modern internatrorldl The surprise

attack on Barl Harbor was executed withprecedented skill and professionalififtange

1981). The consequences of the attack still difficult to overstate.

TheJapanese Pearl Heaor StrikeForceof six aircraft carriers and support vessetibited

excellent training and organization, mgimay in less than two hours to inflict damage on every
major military target on the islaraf O ahu(Figures 52-53). Thecarriersreached a poir850

km (220 mi)north of O ahu without being detectéaunching som&50 aircraft in two separate
waves(Clarke 1991) Thesurpriseair attack accomplished two goals: destroy the American Fleet
at Pearl Harbor, and eliminate the potential for military aircraft on O ahu to respond.

The Sunday morning raid lasted one hour and 50 minutes, during which tirdenEggan
Army and Navy aircraft were destroy@dHHC 2016) All air bases were out of commission for
several hours. Onlgtoken air resistance could be mustered. Vessels sunk or severely damaged
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at Pearl Harbor included four auxiliary ships, threesans, three destroyers, and eight
battleships. Japanese losses totaled 29 aircraft and five midget subrf@anes 1991) For
the United Stateshis was the worst naval catastrophe in history.

FIRST ATTACK SECOND ATTACK

American forces responded valiantly
OAHU but relativelyineffectivelyduring
RO s O the attack. Fleet doctrine required
e e o 2 all ships to get underway, but with
the singlenomentaryexception of
USSNevadathis was simply not
possible due to substantial damage.
After the attack some destroyers and
cruisers did put to se but these
searchedo thesouth where
planners thought an enemy
battleship fleet guld have
g threatened the harband did not
make contacfPrange 1981)

Q0850 Deploy

Z/'

Figure52: Map showing route of attacking planes, by CAP The outer islands remained almost
Mitsuo Fuchida. (NHHC) completely unaware of the attack

O"ahu basesRadio sttons, except
for emergency broadcasts, had gone off the air, not wishing to provide a navigational beacon to
any other enemy planéBrange 1981) Waterfront areas on O ahuos
security zones, and all unidentified vessels apgriog the islandhecameargets. Sixocal
samparfishermen wereeportedlykilled by friendly fire off Barbers Pointvhen theywere
strafed by AmericaR-40 fighter
planeson December®8(Roehner
2014; Burlingame 1992 At least
threeflanding partieGwere
mistakenlyconfirmed between
Barbers Point and Bhlkuli,
possibly fishermen fleeing for their
lives (War General Staff Journal
ND). Five days latemoresampans
were strafed off Kailua and Kohala
coaston O ahuBurlingame 1992)
Captured local fishermen were liste|
as prisoners of ar and held under
guard. Four avy planes of a group |
of six, off the carrieEnterprise,
were later shot down hyervous %

antraircraft gunners oford Island  Figures3; Attemptig salvage of a burning PRYn y S 6 2
(Cohen 1981) bl @t 1 AN {GFGA2Y S pholopT483dz

e
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8.3.1. Aftermath in the Islands
By noonon December General Short requested that Governor Peitet relinquish all

civilian control of the islandsHe assurethe governot hat t hi s was fiabsol ute
the face of sabotage and impending invagidlen 1950). Wi t h Pr esi dent RoosevV
martial law was declaredGeneral Shorhecame thestr r i t or yd6s mi |l i tary govVve

monopoly on all legislative, executive, and judicial power. The wiiadieas corpus/as
suspendedDefenses were hastily erected on the beaches (Figur&\6thin three hours, most
of the 1,450 Japanesesidents previously designatediasspicious by Army Intelligence and
FBI agents had lam arreste@Allen 1950) Theywere mainly language school principals,

Buddhist and Shinto priests, commercial fishermen, consulate members, and business members

of Japanese controlled corporations. On O ahu these detainedsitiahg held at the
immigration station, and thahe largerdetainment facilities on Sand Islaf\eglyn 1996) In
1943 an internment camp was constructed at Honouliuli (recently déstgisHonouliuli
National Monument) Detainees were also held on Hawai'i, Kaua'i, and Maubotal of 17
detainment sites in the Hawaiian Islands were used during th@agenese Cultural Center of
Hawai'i 2017)

The military ramped up activitse
following the attack.The navy
immediately supplemented minefields
with submarine nets outside of major
harbors and dedicated aircraft to patrol t
island approaches (Chapman 2014). Al
army and navy installations moved onto
war footing Military landholdings
quickly increased, with the army buying |

62,058 acres and leasing some 210,000} =
more, and the navy acquiring 118,000 ~ ;’é
acres and expanding Pearl Harbor vy ey~ S o s
(Chapman 2014)Military necessity R R e « RS
claimed priority at all commercial harbor|:|gure54y . FNDPSR 6ANB | f2y3
as well as thouswls of tons of cement  (US Army Museum Hawiphoto 3076
concrete blockwood and sheet metal for
the completion of naval bases and airfields already underway.

Military spending and civiian ed pr oj ects resulted i n a

With housing in short supply, localgidents took in boarders or constructed additional
dwellingson their propertiesThere were also new walkp apartments, many near
streetcar linesid ownt own Honol ul u and Laumdees,r es or t
barbershops, and hairdressgrsliferated as did bars, dancehalls, pool halls, tattoo
parlors, and other venues aimed atedominantly male workforceAlthough

prostitution was by the 193@&gal in the territorymilitary and civil authorities tacitly
permitted brothels within designated areas, not@ibiynatown along downtown

Honol ul uds wwrgsapresence irethiegskends, thesablishments gained

new footing in the immediatgrewar years as mainland migrants joitezhl women to
work in theclosely monitored sex industry (Chapman 2014).
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Wartime conditions changed the character of daily lfer civilians on the home front, barbed
wire lined the beaches, gas masks wereiredsafety equipment, and blaokit conditions
darkened the streefsb e ¢ o mi nRogu tao fadfi tnme The Wwar Wwas nol fOudgh2 ih a
vacuum, but involved everyone, civilian and military alikeberties once taken for granted
were curtailed as civitourts close@dndprotection against illegaletentiorwas suspendedn
action later declared unconstitutional by the US Supreme Qhlieh 1950) Unauthorized
publication of any type of news media or information was prohibifddphotographers were
required to be registered, and film had to be submitted to military censors within 48 hours of
being developedAllen 1950)

Nonetheless, the residentstioé Territory ofHawaii, Japanese and naapanese alikguickly
united andoined theUSin thelargerwar effort. Thousands olNisei(secondgeneration
Japanese) joined the 442 Regimental Combat Team afidB8Hd@lion as soon as they were
allowed, and fought heroically in Eurof@rost 1997)

The plantation economy was disrupted &ardiliar vesls of the local steamship fleet were

requisitioned for military use. An executive order gave the War Shipping Administration

authority over procuring merchant vessels to meet government requir¢@ieagsnan 2014)

The SSHaleakalUwas assigned to theray and the S&ala'e to the navy, while the SS

HualUai, Wai ale’ale, Humuula, andHawai'i went to the Inter Island SteamsiN@vigation

Company, in service of the War Shipping Administration (Thomas 1983). Some of the
commercial piers at Honolulu Hanbo wer e pl aced wunder the war deryg
News o0 col umns i n t h eredularlocation fqgr allpnaritiree,contingseandl o n gt i
goings, disappeared overnight, never to return.

Hawai'i, the major supply and repair base in the regi@s literally the springboard from which

the AmericanFleet could project itself across the Pacific. Some 7,000 naval vessels received
repairs at Pearl Harbor during the war. Prior to October 1943 an average of 70 ships per month
were serviced at Pedtllarbor. Thereafter, the number increased to 252 per njalm 1950)

At one point there were 528 ships berthed at the same time at Pearl. Some 200 submarines made
the base at Pearl Harbor their home for operations ranging intWektern PacificPreparations

for major offensives in the Pacific brought periods of intense activitige islands

8.3.2. The Hawaiian Sea Frontier

The Hawaiian Islands were only attacked three times: Pearl Harbor on Decénidi 7
Operation K, thelapanessealane reconnaissant®embing attempof Pearl Harboon March
4™ 1942; and the Battle of Midway Juner® 1942. The greanavalbattles fought across the
Pacificduring World War llhave garnered the majority of attention, but inrtte@n Hawaiian
Islards it was the dayo-day home front operations of repdmaining and patrol that weref
most immediateoncern to island resident$ he history of thehomefrontin the island$as
usually been overlookg@d\llen 1950)

In Hawai'i,local patrols andhterisland convoy tasks fell to the Hawaiian Naval Coastal Frontier
forces. The Hawaiian Sea Frontier was established by executive order prior to Deteémber
1941, but did not actuallyecome effectiventil September 1942aking onmajor tasks
including the maintenance of picket ships outside Pearl Harbor and thefftonolulu,
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escorting intésland shipping, and operation of-aa rescue facilitig¢istorical Section, 14
Naval District 1945

The Hawaiian Sea Frontier developed as
an offstoot of the 14N a v a | Di strict
activities. Boundaries included a coastal
zone800 km (500 mifrom all islands, as
well asdistantJohnston and Palmyra
Islands and Kingman Reéflistorical
Section, 14 Naval District 1945)

Vessels of the Pacific Fleeere used for
offshore patrol, while a variety of
confiscated vessels and district craft
fulfilled inshore patrol duties (seéP-277,
YP-183RN786 USSKailua RN729.

Many of these vessels carried depth
charges at the stern, taking on anti

Figure55; Rescue crash boats became an intégeat of Submarine paol duties in local waters.

station response for downed aircraft in Hawaiian Rescue crash boats eesrdered by both
waters. (H Van Tilburg) the Army and Mwvy (Friedman 1987)

These fast 19n (63ft) vessels carried
both 0.50cal machine guns and depth charfégure 55. Japanese submarines were active
briefly following the attack on Pearl Harbor, shelling Hilo Hawai'i, Kahului Maui, and
NUwiliwili Kaua'i in DecembetJanuary 1942 (sedechesRN772. Damage was minor and the
submarines did not return to the main Hawaiian Isl¢Bdswn 1989)

Rescue facilities for downed aircraft were established by February 1942. Thesfirtst
organkation was a joint ArmyNavy office known as Rescue Service Control, located at Hickam
Air Force BasdHistorical Section, 14 Naval District 1945) Navy captains in charge of rescue
vessels taking orders from Army officanscharge othe base presemtalifficulties, and by

August 1943 the Hawaiian Sea Frontier took over all rescue operations, establishing the Joint
Operations Center ialiamanu Crate(Historical Section, 14 Naval District 1945) The dint
OperationLCenterassumed responsibility for all rescue service throughout the Central Pacific
area. AirSea rescue organization, by necessity, developed in tandem with theimcreas
aviation training activities and offensive air strikes in the Pacific.

8.4. Tools for New Tactics: Naval Aviation

In 191Q the Navy Department took charge of an experimental aviation detachment, and very
soon Eugene Ely, a Curtiss test pilot, landgaane on board the modified UB8minghamand
later USSPennsylvanian San Francisco Bay in 1914 momentous event in naval aviation
history(Jakab 2011) The aircraft carrier was borrn July1913,two Curtiss floatplanes were
shippedo Hawai'ifrom San Francisg@and ly 1918 theJS War Department had secured the
majority of Ford Island property for the creation of a landing $tigmdauer and Landauer

1999) In 1925threenavy PN-9 flying boatplanes each with a crew of fivgttempted thérst
crossPacificflight to Hawai'i. One was unable to take off frodan Pablday, Californiadue
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to mechanical troubles; a second was
forced to make an ocean landing only
480 km B00 mj from California. The
lastPN-9 ran out of fue320 km (200
mi) short of the islandsbut was then
able tofl s abiadkwéards with the
prevailing trade winds towards the
islands,until being taken under toto
Pearl HarbofNational Naval Aviation
Museum 2012) Aircraft from some
these very early squadrons lie
submergedround the islands today

including open cockpit long range flyincrigres6: Keystone PH flying boat, discovered in 200

patrol boats built by the Keystone during NOAA/HURL research survey$URLNOAA
Aircraft Company for the US Navy, ONMS)

elements of VPL at Ford Island in the
1930s(Figure 5§.

8.4.1. Air Bases in Hawai'i

Naval Air Station NAS) Peal Harbor
was naturally the first plannediaval Air
Station but others soon followed
(Department of the Navy947) In 1940
theMarine Corps Air Statio(MCAS)
was establishedt Ewaon O ahuthe
headquarters for Marine aviation in the
Pacific Duringthe Decembert7attack
all aircraft at Ewa were destroydalit the
base was quick to recoveBy 1942 four
runways were operational.

Figure57: Triangular Ke ehi Lagoon 1930s seaplane Construction of a small seaplane base at

runways are clearly visible near the modatay HNL ~ NAS Klhe oheon O ahibegan in
reef runway. (Google Earth © 2016 Google Data U« S€ptember 193@epartment of the Navy
1947) This soon grew into a major air

station, housing 18,000 officers and men.
Three years of extensive dredging were required, moving some 11 million cubic yards of
materials. An airsip was added to the facility in 194@ith accompanying increases in housing,
hangars, fuel storage, etc.

By 1942 the Naval Air Transport Service expanded into the PaniéameAirways terminal, and
the ravy subsequently took over the commercial John Rofjeport, which then became known
asNAS Honolulu(Department of the Navy 1947)NVork was begun in February of 1943 with
the commencement of dredging operations in Ke ehi Lagoon. Eventually, three seaplane
runways, eacB00 m (,000 f) wide by4.8 km @ mi) long, were complete(Figure 57.
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Seaplane ramps, aviation fuel facilities, floating seaplane docks, machine shops, repair facilities,
andofficer quarters soon followed

The Naval Air St artQahuecane, dBiagrthe war, GrgportBnd technical

aviation training school and fortificatiqibepartment of the Navy 1947) NAS Bar ber 6s
was originally intended to be an auxiliary airfield of Ford Island, capable only of supporting the
land-based operations of two aircraft cargoups. In the days after DecembBr1B41, as it

became apparent that Hawai'i would have to accommodate much heavier air traffic’sBarber

Point expanded to two main runwaygh atotal capacity for four carrieair groups.

NAS Puuneneformerly theMaui Airport, provided targetowing services for the Fleet
(Department of the Navy 1947Plans expanded to include training facilities, bomb and
ammunition magazines, and capacity for one aircraft carrier group. By 1943 NAS Pu'unene
offered advancedaining and staging for fighter, torpetbtomber, and divdomber pilotsand
became one of the largest and most impordarationtraining bases in the United States

NAS Kahului also on Mauiserved as a maintenance station for the continual influxsaing

carrier air groupgDepartment of the Navy 1947)Construction began in November 1943.

Much of the land was leased from a commercial sugar company. Two runways and associated
facilities were completed by 1944. NAS Kahului included a moving tamgehine gun range, a
machine gun school, and a malfunction range. Nearby were piers and shore facilities of Kahului
Section BaseUltimately, Maui became the largest single training ground for naval air groups in
theUS.

During the war there were atél ofninenaval air stationandnavalair fields (NAF), andtwo
Marine Corps air statian(MCAS) for a total of 11, e of whichwere on O ah(Table 13)

Tablel3: WWiIkperiod Naval Air Stations and fields in theaim Hawaian Islands

Site Island Location

Pearl HarboNAS O'ahu Ford Island
Knne oheNAS O'ahu Mokapu Peninsula
HonoluluNAS O'ahu Honolulu

. NDSNRAS t 2 Ay i Oahu Kalaeloa
PuuneneNAS Maui Puunene
KahuluiNAS Maui Kahului

Ewa (MCAS) O'ahu Ewa

Borddon (aka KanueldYICAS | Hawali Waimea

Hilo (AAB/NAS) Hawaii Hilo
Homestead (AAF/NAF) Molokai Central Moloka
Mana (AAF/NRaux) Kauai Barking Sands

At the time of the attack, the islands of Hawalso possesselb army air baseand auxiliary
fields(AAB and AAP), and one air force bagAFB) for a total of B, nine of which were
located on O'ah(Addleman 1936 Ta b l)e 14
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Tablel4: WWiIkperiod Army arfields circa 1942

Site Island Location
Hickam AFB Oahu Honolulu
BellowsAAF Oahu Waimmnalo
Haleiwa AAF Oahu Haleiwa
KahukuAAF/AAB Oahu Kahuku
Kipapaaux AAF Oahu Kipapa
KualoaAAF/AAB Oahu Kualoa
LukeAAF Oahu Ford Island
MokulT ia AAF O'ahu MokulT ia
WheelerAAF Oahu Wahiawn
Burnsaux AAF Kauai PortAllen
ManaAAF/NAF Kauai Barking Sands
SuitterAAF Hawaii “Upolu Point
Morse AAF Hawaii South Point
Hilo AAB/NAS Hawaii Hilo
PutnamauxAAF Oahu Fort Shafter
HomesteadAAF/NAF Moloka'i Central Moloka
842.Billy Mitchell 6sueLesson Comes Tr

Despite the increasing effort of building aviation infrastructaveareness of the capacity of

aircraft to threaten powerful fleets of surface vesselssimag to take hold Some felt thaPearl

Harbor was vulnerableAs early as 1923ir space aba/Pearl Harbor had been set aside for
military use onl y. That same hacmedictel mm$24o0f f i c
page reporthat the Hawaiian Islands, and in particular the naval base at Pearl Harbor, were open

to a Japanese surpriaie attack(Clodfelter2012. Aviation exercisesnade cleathis potential.

In 1932 Rear Admiral Harry E. Yarnell stagedimulated air attack otine rarbor, this time

using the carriersexingtonandSaratoga(Landauemand Landauet999) He based hiattack

on four assumptions:

1 First, a small carriecentered task force would be more difficult to find than a
larger fleet accompanied by a landing force witppsart ships;
Second, raingualls could cover his approach;
Third, winter clouds form and clinto the Ko olau mountains east of Pearl
Harbor. Attack planes could approach undetected, break out of the cloud banks,
and be over Pearl Harbor in clear skies before the defense forces would realize
they were even close
1 Fourth, no one would expect, ag beady for, an attack early on a Sunday

morning.

il
T

Yarnel |l 6s success was c o mplaueched theirnlevastating/bbowr s b e
Though the strength of fleets had been measured in the number of battleships, the Japanese
success at Pedilarbor demonstrated the value of the aircraft carrier as a capital ship and the
effectiveness of naval aviatighO 6 C o n n e Niheteehtd dtyry thinkers like Re&dmiral
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Mahan had envisioned the critical naval contest as one between battleshias gunts, a slug
fest of naval surface forcé&ardiner 1993). Hardwon experience in WWII showetat
aircraft carriers and aircraft deserved the lead role at sea.

It would be difficult to overemphasize the overall impact naval aviation would uétiynaave

on Hawai'i and in the Pacific. Hawigvolved very quickly from a few small seaplane bases to
six major naval air stations operating during the war, not to mention the aviation training
activities conducted from aircraft carriers in Hawaiianesst Hundreds of young lieutenants
and radio operators and engineers were taught the lrasiaging camp®n the continenand

then shipped out tthe Hawaiianlslandsfor intensive combat training experience over
unfamiliar waters.

8.4.3. Implications for the SCR Inventory

The wrecks of aval aircraft are apecific
subsebf archaeologicatesourcenot entirely
differentin naturefrom many historic period
shipwreckqFigure 5§. Even though rass
produced in great number, withterchangealel
engines and components, submerged aircraft]
wreck sitesarestill capable of revealing details
of theirconstructionmodifications over time,
andeven use by the aircref@€apelotti 2003;
Ford 2006) They can exhibit evidence of watg
ditching and emergey escapeengine failure

or combat losgvensthat led to theidemise
Taken as a whole, thgiatternedlistribution
speaks tdhe trainingranges andctivities
amongthe islandsand the aviation

Figure58: Many (284) assempline
manufactured F6F Hellcatvy fighter aircraft
were lost in Hawaiian waters. (USN)

infrastructure of air stations and fie]ddl elemens of theWorld War Il Hawai'ilandscape.

AN S gl £ AT IR IN Y

Figureb9: Location of army and navy air fields an
stations during the war years. (NOAA ONMS)

The sheer number of naval and army
aviation fields during the war §, the
numerous asea carrier aviation training
exercisesand the number of aircraft lost
duringthese land and sdmsedperations
speals to the intensity of aviation activity in
Hawail (Figure 59. Naval records for
19221952 recordit leastl 375aircraft lost
in the waters surrounding the Hawaiian
Islands(Van Tilburg 2014) Given the range
in years and number of aircraft lost, these
submerged sités Hawai'i may contribute
to two majorareas for future analysi$) the

d technological evolutionf naval aviation

from the early flying boats of the 1928sd
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1930sthroughmoremodernaircrafttoday and 2) themportance and the hazarofsnaval
aviation during the attack on O ahu ghbughouthe war yearin the Pacific These
submerged resours@ Hawai i todayareasilenttestament to thAmericannational
commitment inproduction and training during World War(Table 15 and @).

8.4.4. Associated Inventory Sites
Tablel5: Major aircraft types bytotal numberin inventory

Major aircraft types | Status Total number in
inventory

All aircraft Located/confirmed 47

All aircraft Reported with position estates but not yet located | 213

All aircraft In inventory but no position estimate reported 1,115

fighter aircraft navy and army 561

dive bombers navy 352

torpedo bombers navy 191

flying boats navy and army 36

bi-wing aircraft 1920s1940s 42

Tablel6: Specificaircraft types bytotal number in inventory

Type Description Total numberin
Inventory

F5L Felixstowe biplane flying boat circa WWI 1

T3M Martin biplane 3seat torpedo bomber from the 1920s 1

UO1 Vought bi-wing 2seat observation plane 2

02U Corsair biplane scout and observation aircraft 2

VE7 Bluebird early biplane Zeat trainer 2

Pkl Keystone biplane flying boat 7

J2F Duck single engine amphibious biplane 4

PD1 Douglas opencockpit biplane patrol flyingoat 1

HS Curtiss single engine biving patrol flying boat 1

DT Douglas early biwing torpedo bomber 2

P2Y Consolidated maritime patrol flying boat 2

SBE3 Helldiver 2-seat biwing scout and dive bomber 4

SOC Seagull standard floatplane scout 6

SO@ Seamew standard floatplane scout 1

SNB Kansan light transport and light bomber 1

F2A Buffalo single seat fighter aircraft 6

FM-2 Wildcat improved FAF Wildcat first line single seat fighter | 89

FG1 Corsair single seat fighter aircraft 47

95




Table 16Types of naval aircraficontinued:

Type Description Total number in
Inventory
FAF Wildcat first line single seat fighter 72
F4U Corsair single seat fighter aircraft 140
TBD Devastator 3 seat torpedo bomber 5
TBM Avenger 3 seat torpedo bomber 131
TBF Avenger 3 seat torpedo bomber 55
0OS2U Kingfisher catapult launched observation floatplane 12
O¥1 Sentinel liaison and observation aircraft 5
SC Seahawk scout seaplane 9
F6F Hellcat carrier based fighter aircraft 284
F7F Tigercat heavy fighter twirengine aircraft 4
F8F Bearcat single engine fighter aircraft 5
SBD Dauntless naval scout and dive bomber aircraft 80
SB2C Helldiver carrier base dive bomber aircraft 272
P-40 Warhawk single engine single seat fighter/ground attack aircrq 5
P-47 Thunderbolt single engine single seat fighter/ground attack aircrg 2
PB2Y Coronado large flying boat patrol bomber 1
PB4Y Liberator four engine patrol bomber 7
PBY Catalina patrol bomber flying boat 24
PBM Mariner patrol bomber flying boat 11
P\{1 Venura twin engine bomber and patrol aircraft 5
P\{2 Harpoon twin engine bomber and patrol aircraft 2
JRM Martin large 4engine flying boat 1
SNJ Texan single engine advanced trainer 9
JRS Sikorsky amphibious seaplane 2
JM Marauder twin engine medium boier 3

8.4.4. Project Summaries

Due to the large investment in military and aviation infrastructure and strategic location of the
islands, Hawai played a major role in the development of naval aviation in the PaCifithe
manynavalaircraft lost inHawai'i, over 30 have been located and assessed to some éxtent.
majority of these aviation sites have been documented with video and/or still photography, with

subsequent efforts made to identifig generakype and specifiddentity of theaircraft, if
possible. Recreational divers using oacuit scuba and closedrcuit rebreather units,
searching depths from300 feet, regularly report new aircraft discoveries. HUIRLts
manned submersible operatiohas encounteredveide variety ofdeep-waterintact aviation

sites(Keystone K-1 biplanesDaunt | es s
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Av en g,MartinT BMO6 s,
JRM-1, etc) and conducted preliminary nenvasive video documentation
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Severalmoreformal surveys have focus@dmore detaibn documeting specificnaval aircraft
submerged crash sitek1 January 201@ Maui dive shop ownereported the discovery of a
plane toNaval History & Heritage Commandhich subsequently requested assistance from
NOAAGs Maritime Her it asyreey ¢f thesgdigune 60. Sitediees duct i n
— e — by NOAAconf i rmed | ocal rese
identification of an SB2€1C Helldiver
(RN891) Fortunately, the aircraft number
18400 was still legible, leadirtg
identification of the specific incident. While
engagedn adive-bombing practice attack
onAug. 3711944, highspeed maneuvers
damaged the tail fin and jammed the rudder
controls. With only limited ability to control
the aircrafthavy lieutenant William E. Dill
and aviationadioman Kenneth Joleade a
sucessfulwater landingn MUalaea Bay
surviving the crash without injuries
Figure60: SB2€1C Helldiver buno 18400 (RN891) (Aviation Branch NHHC1944) The plane,
RAUOKSR AYAuwmustBist I wdnn X jntactin15m (50ft) of water, is now a
dozens of naval aircraft locategNOAA ONMS) recreational dive site. The site mapd
photdvideo dataassist in monitoring the
federalpropety.

Dive boats also frequently visit the £ACorsair(RN833) resting34 m (110 fi) below the

surface i n O a(riguie). NMee aircraff anddocaBan gorrespond to the naval

report of theF4U-1A, serial number 49668vhich crashed om\pril 171 1945. The pilot was Lt.

William Holden of VMFR215 of the USMCR. The plane was being ferried from Homestead field

on Molokai to the MarineCorp Air Stationat Ewawhen aruptured oil line obscured cockpit

visibility, causing a water ditcfAviation Branch NHHC1945) In 1993 a dive boat operator

il legally attached a propelerdamagingdhe bppes engiree cowlmg ai r
and airframe. This mooring remained in place until 1999 when it was finally refyri¢@AA
totheStae of Hawaii 06s
Ocean Boating and Recreation officers.
second mooring was attached to the plan
in 2005, which was also subsequently
reported and removed (Van Tilburg 2003)
Documentation of the site over time
provides docal case studydr recreational
impacts to maritime heritage resources.

Il n June 2015, NOAA
Program, in collaboration with UH MOP,
conducted a MAST field survey of a
sunken Catalina PB% (RN834)that was
one of A maircraficasudaltes 6f i Figure6l: FAULA Corsair buno 49668 (RN833),
World War Il. The navy seap|ane is restinditChed in Maunalua Bay April 17th 1945. (Keoki
onthebottoro f KUnedohe BStender www.marinelifephotography.com)
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450 m 600-yd) seaward buffer zone of Marine Corps Base Hawailinutes before the
December tP_attack began at Pearl Harbor, Japanese aircraft bombed the b&ayal Air
Station ak U n e 6Tavangrseven Catalina PBY figg boats on the ground or mooredtha
bay were destroyed, and six others were damaged. The strike on the seaplane base was a
significant loss for th& S military, as these lorgange patrol bombers could have followed the
Japanese planes back to thairers(Wenger et al 208). The site was first surveyed using
baseline trilateration by East Carolina University in 1994, but low visibility prohibited photo
documentation. The 2015 survey had better conditiorgeaing the trilateration site plaram
and collecting video and still photography of this heritage progErtyre 63. Survey data for

the projecaren el d by NOAA6s Mariti me Heritage Progra

UH MOP MAST--Maritime Survey NOAA ONMS
P MCBH Kane'ohe Bay §? datum
| : June 8-19, 2015 ==L .

Catalina PBY-5 flying boat
(sunk December 7, 1941)

Student Divers:

Julia Rose

Ryan Harismendy
Rebecca Ziegler
Alison Watts

Julia Stewart
Jesse Robinson
Megan Russell
Tate Wester

S hull step

57 bulet casings

Figure62: Baseline trilateration plan of the PBYCatalina (RN834) produced by MAST 2015 studel
0KS Ydz2NJ & 41 GSNR 2F YnySé2KS . lFe&o Obh! ! hi

8.5. Tools for New Tactics: Amphibious Craft

Military leaders havéongrecognized thigputtingarmedforces ashore in hostimntested
territory hasalwaysbeen one of the basic functions of the navy. For hundreds of years this
meant sailors undertaking landings in regular ships boats, witeoefit of anyspecial purpose
built craftfor amphibious operatior{Bartlett 198). Following the disastrous experience of the
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Allied landings at Gallipoli during World War 1, the British devised an edalylfottomedmotor

landing craft, with the familiar forwardeployedramp for putting soldirsand equipment

directly onto the beac{Speller and Tuck 200Eriedman 2002) During the 19206:¢:
the American vy and Marine @rps revised these early designs into several versions of

landing craftas directed btheNa vy 6 s C o nt forrtheDenetppniemt af Bnding Craft

established in 1931.CVPs (LandingCraft VehiclePersonnel) LCUs (LandingCraft Utility),

LCMs (LandingCraft Mechanized), LC3(LandingCraft Tank),andLSMs (LandingShip

Medium) (McGee 2000) Support ships, sudas the LST I(andingShip Tank) and LCI

(LandingCraft Infantry) were much larger. In short, tingperativefor improving the capacity

for landingsgave birth taa plethora ohighly specializecamphibiougplatforms. This

represented revolutionin navd technologicadrivenbytheneed t o go i nt o har mo
entrenche@nemydefensive positionsn fiercely-held Pacific islands and atollseachfronts

Ramped landing craft.C) delivered
soldiers directly onto the shore at the
wat er 0 storeaogtside oflthe
landing craft, exposed troops still had to
cross the open beach under enemy fire.
Tracked amphibious assault vehicles,
capable of transporting troops and
equipment from ship to shore, and then
driving up onto and beyond the beach
itself, were developed to support
amphibious operations and reduce
casualties during landindBailey 1986
Friedman 200 LVT (Landing Vehicle

Figure63: Tracked LVT(A) (note the 37mm gun) Tracked also called AMTRACKS for
churning its way towards the Maui shor844. NARA Amphibious Tractorswere firsttestedn
photo 44973 1935, andunderwent a number of

subsantive design chang@sompted by
the Continuing Boardvithin the Bureau of ShipsAs with landing craft, LVT designadopted
important modications in order to fulfill specifitasks: LVT1 through LVTF4 progressed
through versions of landing vehiclas specializeghersonnetarriers These AMTRACKS
protected troops from being exposed to enemy fire on and beyond the beach. Armored
AMTRACKS, LVT(A) -1 and the LVT(A)4, featuringurrets mounting either a 37mm gun or a
75mm howitzer, werdesigned to pnade direct fire support at the beach land{kggure 63)
These werditerally amphibiouseagoingtanks andoperated ircoordination with the VT
personnel carrief@esko 199). Like landing craft, LVTs were loaded and deplogeseral
kilometersout to sea from largdetST amphibious ships, and then formedinpheir assembly
areadn coordinated waves, prior to startitigeir final high-speedrunthrough cleared landge
the beacl{Speller and Tuck 2001)The Amphibious Assault Vehicles (AAV) uskd the
military today are the dire¢echnologicablescendants of WWII versions of #8AMTRACKS.

The allied islanehopping campaign in the Pacific required that remote and hedsignded
enemyheld bases and airfields be captured and h&itdphibiouslandings during World War I
demandedjreater coordination of aisea and ground forcgthan ever beforegndgreater
specialized trainingBartlett 1983) Offshore bombardment of beachheads had to be carefully
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timed with coordinated waves of amphibsoassault vehicles. Logistical support of the landing,
removal of submerged obstacles by underwater demolition teams, near shore mine sweeping,
amphibious assault waves, subsequéintoading of materialtransport of the wounded,
refueling,salvage of tbabled craftetc, represented a new tactic in naval warf@ger 2010)

At Guadalcanal, Tarawa, Saipan, Peleliu, Leyte, lwo Jima, and Okinawa in the,Radifiben
Normandy and North Africa in Europe and the Mediterrangessemassed.Cs, LVTs, and
amphibious support shigayed crucial roles.

8.5.1. Implications for the SCR Inventory

The channels, bays, beaches, hills, and skies above Hawai'i provided training grounds for
combined forceamphibious exercises during World War These traimg exercises were large
complex multiday operations involving thousands of personnel, and accidecusred The
waters off Pear Imanytainibgdeachasrpossasbitipledanding eraft and
AMTRACK wreck sites, representative adsignevolutionduringthe preparatiofor massive

Pacific invasionsn the South Pacifi€Table 17 and 18)LC andLVT wrecks are also found on

land in former combat training areas, and a numbettentionally disposedC andL VT 0 s ,
somedamaged in the Wekbch explosion of May 211944 have been discoveretuth of the
entrance to Pearl Harbol. her e ar e a n u ifibneling Sbip Tanksweglle L STO s
which, after being damaged during the explosions, aks@sunk as target assets off of O ahu.

The landing craft and assault vehicles lost during training exems®tauimay have ordnance
associated with the wreck site. All amphibious craft and vehicles represent the significant effort
and technological achievement in design, and the importarthe éfawaiian Islands as training
grounds for combat in the Pacific.

On Sunday May15t1944, intensive
preparations for the invasion of the Marianas
Islands were underway. Hanaloa Point at
West Loch was the staging area for
amphibious ships during Wid War Il. Due

4y to limited facilities at Pearl Harbor, 29 large
LSTs were crowded together during these
operations,sidé i ed i n rows or
Soldiers from Schofield Barracks were
transferring ammunition, and aviati€urel

| from the LCTs stowed on thaecks of the
largerships(Salecker 2014) At 3:08 PMa
large explosion ripped throud!ST-353

second from the end of TARB#érth)-8.

The initial explosion originated near the bow

Figure64: Bow ofLST480(RN771), ramp and dors

missing, remains at West Loch, Pearl Harbor. (N¢ of LCT-963 stored on the deck &ST-353
ONMS) .

The exact cause of the initilast was never
determinedLenihan 1989) One hulk,LST-480(RN771), remains in West Loch today (Figure
64). Burning debris showered down around gasatinans andequipment onto a fleet of
twenty-nine waiting tank landing ships. Burning oil on thater set nearby ships ablaze, and hot
debris thrown into the air swept through the Loch. The inferno and subsequent detonations of
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shipboard ammunition raged for the next 24 hours, sinking six of thés|_.8a@stroying 17 LVTs

and killing 163 men. AnotheB96 were injured (Salecker 2QX@ressman 2000). The disaster,
latercalleda Sd¢icond Pear | Har bor, 0 was i mmediately cl
blackout kepthews ofthe evenguiet until 1960. The planned invasiohSaipanwvas ultimatéy

delayed by only a day, but the salvage of the sunken ships and clearing of West Loch continued

for months and into 1945Many of the damagddvTs, LCTs and LSTsverelatersunk outside

Pearl HarbofNARA).

8.5.2. Associated Inventory Sites
Tablel7: Total numbers by landing craft and AMTRACK types from the inventory

Total Highlighted entry types Notes

number

27 LVT (AMTRACKS) { SOSNIf RAaAO0O2OSNBR |
training beaches; numerous others located i
the Pearl lrbor midden area.

25 Landing Craft Nineteen LC discovered and surveyed.

10 Landing ships Four landing ships discovered and surveyed

Tablel8: Types of AMTRACKS and landing craft and landing ships lost among the Hawaiiats|slan

Type Description Numberin
Inventory
LVTF1 Early version of personnel carrier AMTRACK 1
LVTE2 Early version of personnel carrier AMTRACK 18
LVFH Later version of personnel carrier AMTRACK 1
LVT(AL Armored AMTRACK for fireuort 5
LVT(AR Amored AMRACK for fire syport 4
LC Landing craft (type unknow3 S y)S NR O 4
LCI Landing Craft Infantry 1
LCM Landing Craft Mechanized 9
LCT Landing Craft Tank 9
LCU Landing Craft Utility 2
LCVP Landing Craft Vehicle/Personnel 1
LSM Landing Ship Medm 1
LST Landing Ship Tank 8
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8.5.3. Project Summaries

Severakargetedsurveys have focused on
documenting the remains of these
amphibious craftesourcesn shallow
waters. MAST courses employing UH
MOP science divers focused on
documentingnultiple LVT properties
near Maui in 2011 and 201Bigure 65.
Thesel VT -4s (personnel carriergnd
LVT (A)-4s (armored AMTRACKS with
turrets for direct fire supportie directly

in the approach channels for the beach
exercises, lost during training for
Opeation Forager and the invasion of |
Saipan in June 1944 h e LIdsTnéas

Maui are highly deteriorated. These site: Flgure65 MAST 2013 divers mapping an LV'IZI(A)

pI’OVIde |Oca| d|VerS and f|Shermen W|th Wreck S|te near Mau| MSO) (NOAA ONMS)
smallartificial reefs, habitat for reef fish,

eels, turtles, corals and other invertebrates.

In 2014the MAST course surveyed theverted

stern half of &JS Navy LSM (Landing Ship

Medium RN865, sunkin wat ers of f Bar
Point O ahuFigure 6§. Theprimarywartime

mission of the LSMa larger faster version of

the LCT, wa to landfully equipped and

mannedanks and other vehicledirectly on to

enemy shorem the face of strong opposition

(Friedman 2002)TheBar ber 6 s Point L
appears to have bestripped forintentional
scuttling,andmay correspond with an LSM

used during the filmingf the1965John

Wayne WorldWarl | movi e fAln Har ma
(avessektandin for atorpedoed Japanese
ship).

Project summaries for these surveys are held by
NOAAOGs Mar it rogram. Her i t age F

a Even larger numbers of amphibious ships and
Figure66: MAST student divers documenting a craft are found inthe deep ocean around the
[{a YSIFNI hdl KdzQa a2 dzi islands. HURL hasdiscovered and
documented, in deeper waters south GilD,
multiple AMTRACKS apparently disposed following the West Loch explosions in 1944 (hulls
damaged), and several larger landing cia®\s, LCls, andLSTs). LST-884(RN605) manned
by an altCoast Guard crew during the war, vehscoveredby HURL in November 2014,
apparently disposed as a target gstapped of its antiaircraftgun§ hr ee #Ar i si ng sun
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can still be seen on its superstructiradges from its service at lwo Jima and the Okinawan
Campaign.Survey data foLST-884 and many other deep water amphibious @dfeld by
HURL. Some of the more recent data remains proprighesig bythe current principal
investigators as repredatives of thesponsoing agencies fothose specifigroject dives.

Small landing crafin shallower waterfLCVPs, LCUs, andLCMs) have been discovered by
recreationatlivers inmanylocations throughout the islandSomeof these appear to be strigpe

for scuttingandnay correspond to vessels sunk by Hawai
Department of Aquatic Resources in past years (Hawai'i DAR oral communication to authors

2008). Others possess few clues to their origins

West Loch itsdlwas a site of a joint NPS/NOAA and Navy Mobile Diving and Salvage

Unit 1 (MDSU-1) survey project in August 2007. Over the course of the didat/ project,the

team was able to complete a magnetometer andsatesonar survey of significant portiafs

West Lochand make a preliminary diving assessment ohtktrical remainsf LST-480

(RN771) Other debris from the explosiem the survey aremcluded small barges, portions of
docks, and submer ged @ camg@ansTitburgand Gorim29@) wo od e n
The report is on file with NOAAG6s Mariti me He

8.6. Submarine History in Hawai'i

Submarines have a developmept
history quite different from
surfacenaval vessels. Fora (@
long period their stealthy natureg
presaétedachallenging but
unquantifiablethreat to military
planners, so trighnd-error
experimentation went on for
yearsduring the 14 century
without substantial support
(Delgado 2011) It was not &
until 1900 when Irish engineer [S=ge
John Philip Holland conéeed
of and successfully

Photo # NH 74733  USS F-4 in drydock at Honolulu, following salvage, 1915

1 H S 4 /s
implementedhe ideal . WA

combination of surface diesel Flgure67 F4 (RN314) in dry dock after being recovered from C

enginesandsubmerged battery 92 m (300 ft), September11915. (NHH@hoto 74733
motors,with self-propelled

torpedoegFriedman 1995) The first submarinéormally commissionedthoughcertainlynot
the firstemployeglin the USNavy was named USSolland (SS1).

8.6.1. American Submarines at Pearl Harbor

In 1912 American submaringwst arrived at Pearl Harbor. The First Submarine Division,
Pacific Torpedo Flotillaincluding theF-4 (Figure 67)had originally beestationed at San

103



Pedrq California In Hawai'isubmarine$-1 throughF-4 began operations from an old pier at
the site of the initial naval station at Honolulu Harbor, what is now the foot of Richards street
(NHHC 2015c) F class submarines were somélw first navy boats to feature bow planes
(Friedman 1995) Following thetragicloss ofF-4 with all hands oMarch 25" 1915, all of
theseearlyF class submarines were returned to the West Caadtoperations were temporarily
cancelledLandaueandLandauer1999)

During normal target practice exercises off Pearl Hatbersubmarin&-4 (RN314)failed to
returnfrom a normal training missiorAll of her 21-man crew weréilled, the first majoiluS
submarine loss. The wreck site was too deemisider plans to rescue her crepecial

submarine rescue and salvage equipment simply did not exist in(ll@d&vood and Adamson

1962) Lieutenant Commander Julius A. Furer became the Salvage Master on site and managed
to locate thesearch arehy signs of oil and bubbles at the surfdGore 1971) Sub tendes,

rescue vessels and tugere soon on the scenecating the sulby wire sweeps of the bottom.

On April 12" divers and hard hat gear, along with a decompression chamber, arrived from the
New York Navy Yard Diving Schooand wthin two days, Chief Petty Officer Frank Crilley
descenddall the way to th®2 m (300ft) deep site, a record breaking div€rilley would later

receive the Medal of Honor from President Calvin Coolidget was broght to the surface on
August29" and placed in dry dockThe accident appeared to be attributable to battery acid
leaking from storage jars, through sheet lead protection, and onto the main ballast tank bulkhead
(Gore 1971) TheF-4 remains buried bentathe sediments between docks S13 and S14 at Pearl
Harbords submarine base today (Van Tilburg 20

K class submarines followetle F class to Hawaj operating this time from K Rua Island

(later a peninsula) in Pearl Harbor from 1915 to 1@&iedman 199 Their tender, the cruiser
USSSt. LouisC-20, also served as a receiving and training ship, as well as a traditional cruiser.
These submarines, though, soon returndsht®s omhe continent being recalled during
Americads ent r (NHHCR016c) TMesuldsefjuedReclass submarinestationed

at Pearl Harbor wersome of thdirst Americanboats to feature the3 cm (21n) torpedo tube
(Friedman 1995) Thesewerefollowed by Sclass boatanfluenced by theéesponse to German
U-boat actions in the Atlantiduring World War |

Scl ass boat s wer e-gongattacihNsabmarines, significastly largec, Easien,
and more heavihkarmed than all theicoastal/harbedefense predecessq@mhnston 2012) The
submarine base at Pearl Harbor at this time was still relatively primitive. An old barracks ship,
USSAIton IX-5 (RN266) provided improvised housing. (Formerly thikon had been the
protecteccruiser USSChicagoCA-14, anFABCDO ship of the White Squadron.) The old vessel
Altonwas moored where the presehby basebés | argest pier, S1, i
was provided to the vessel, and thé t oopsi@es were covered to provide hogsior

submarine officers, while the lower decks were provided for officers and men stationed at the
base itself {HHC 2015¢.

Subsequent classegarked the staged development of submarine designs from coastal defense
boats tahelargeand powerfubcea-going fleet boats of \ékld Warll (Alden 1979) From
Dolphinto Cachalotto Porpoiseto Salmonto Sargoto Tamborto Mackerelto Gatoclass, boats
increased in size, range, speed, and efficiéRogdman 1995) Gatoclass submarines, 86 m
(3111t) in length with a range ¢20,370 km {1,000 nautical milesr nm), were the first mass
produced fleet boats of the war pericthey carried 24 torpedoes and could maintain patrol for
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75 days with a complement of six officers and Bédseed men.Seventyseven were completed
between 194@nd1944. TheGatoclass boats, along with the simiBalaoand improved
longerrangedTenchclass submaringbatsoon followed, made up the majoritytbe submarine
fleet during World War I(Alden 1979.

8.6.2. Japanese Midget Subs

Despite the long history of submarine operations in Hawwaotoriety in submarine history goes

to the adversaries in World War [The most famous submarine in Hawaiian watethe

Japanese midget sub, sunkside of Pearl Haor December71941(Delgado et al 2016)The

Japanese Navy was neither the first nor amgto experiment with midget submersibles as
potentialsecret weapons prior the war; he concept was a familiar one amatigcombatants.

The Japanese, howay did create an extremely capable versionngtrialsi n t he 193006 s,
known by the code nantéo-Hyotekior Target TypéeA.

Photo # NH 91333 Japanese midget submarine under salvage on Oahu, Dec. 1941 Five of the TypeA Ko-Hyotekitook part

: in the surprise attack on Decemb&r 7
Japanese Ctlype fleet submarindsad
arrivedthe previous nightutsidethe
harborto deploy themidget subs of the
Special Attack Uni{Burlingame 1992)
Following their launch, the five midget
subs maintained strict radio silence, so it
is not clear today how most of them
maneuvered in preparatiort is known
that at least one swnd possibly two
succeeded in penetratitige channel and
harbor defense®elgado et al 2016)
One wagammed by the USBlonaghan
in the harboand sunk before it could
release its torpedoéster recovered and

2 S RN TN 8
s € RS S

Figure68: Japanese Typ& submarine aground at buried in alandfill). Anotherran ashore
WaimanaloBeach December 8 1941. (NHH@hoto outside the harbor entrancear Ke ehi
91333 Lagoon(found by divers in 1960 and

) returned to Japan)A third had compass
failure andeventuallygroundcedat WaimUhalo Beacl{Figure 6§. The sub wasecovered anés
now at the National Museum of the Pacific War in Tex@ke fourth wasighted shortly before
the arrival of the carriebased aircraft and sunk by the US&rd(Lenihan 1989)

In the early morningdurs on December7 four navy minesweepers were performing their

regular sweeping duties outside the channel, and theWE8&DD-139, a Wickesclass flush

deck Afour stacker o dBaringamegl®I2) ThedsSAntares r egul ar
towing a500-ton lighter from Palmyra was making her approach to the harbor entrance. At 6:30

AM a crewman on board th&ard spotted an object astern of the ship, and a PBY also on

morning patrol began circling the location. What appeared to be a conning tanssretope

was sighted behind the barge being towed byAtitares apparently attempting to follow the
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vessel into the channel. The PBY dropped smoke pots to mark the contact, Afzidbeened

fire with its #1 gun at a range 80 m Q95ft). The intial shot was high. The PBY then made a
depth charge attack, and téard,also dropping depth charges amrdssing the stern of

Antares fired a second shot from its #3 guvhich appeared to strike the target directly at the
starboard base of the congitower, but there was no explosi@uterbridge 1941) Fired from

|l ess than 90 meter s, it 6s do(Dehyadd et &l 200NHThhde t he s
Type-A sub(RN740)began to descend and moved into the area of the exploding degibs;har
leaving behind an oil slick. Unfortunately, téa r ddiians were not immediately confirmed

as a solid indication of an impending attack, and Pearl Harbor command remained unaware of
the impending strike until the first Japanese aircraft arriv&cbat AM, over an hour after the
midget sub had been su(Burlingame 1992)

Thefate of thefifth Type-A Ko-Hyoteki(RN523525)hasbeen thesubject of speculation for
years. Today, a combination of new documentary evidence and field data (Sr@atomn of
design featurgsstrongly suggests thdiree portions of a Japanese sub thatsaasaged and
disposed in deep watemnd discovered by HURL years latarg in factseparat@ieces of the
fifth member of the originaPearl Harboattack force (Dejado et al 2016).

8.6.3. The Captured Japanese Submarine Fleet

A special group of Japanese WWII submarines lies in Hawaiian watergfileatboth the
technological achievements of the Imperial Japanese Navy as well as the material and logistical
limitations of the Japanese war efforts. In August 184dE&ng the final weeks of the war, two
largeSentoktclass submarinds400andl-401, along with the Type AMtlassl-14 and two
Sentakeclass fast attack submarine201andl-203 sortied from tkir naval base in Japan to

strike at the assembled American carrier force at Ulithi Atoll in the South P@edmghegan

2013. These submarines were advanced designbeyond the capabilities of other navies at

the time; howevettheir production waso limited that they had little effect on the outcome of

the war

1 Sentoku classThesegiant 5,223ton 122 m (400t) long submaring(1-400
RN730/527 and-401RN731/527528) werecapable of carrying, launching and
recovering thre&eiranM6A1 bombers.With an impressive range 60,450 km
(37,500nm), this advanced platform could literally surface anywhere in the world
and conduct an air strike against enemy tar(@dkaida et al 2006)Operational
plans originally included a surprise air strike oe thitical locks of the Panama
Canal, crippling the ability of the Allies toansfervessels between the Atlantic
and Pacific theaters. These were the largest submarines of their day, only being
surpassed in the 1960s by Cold Véaa designs. Only thr&kentokeclass
submarines were ever launched, and only two weseree briefly in combat
roles, at the abortedlithi Atoll strike (Geoghegan 2013)

1 Sentaka classThis 1,291ton 79 m @59ft) long experimentahigh-speedattack
submaringl-201RN531532)was of advanced design with a rangd @740 km
(5,800nm). The submarineds true strength wa
almost36 kphsubmerged (22 mph), faster than the rated surface sp@8dkph
(18 mpl), and almost twice the speed of sidrged American submarines. To
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achieve this speed, the streamlif8ahtakaclass featured reduced conning tower
size, retractable dive planes and retractable deck AA guns. Although 18 were laid
down on the ways, only thr&entakaclass submarines werempleted before
the end of the waiGeoghegan 2013)

1 Type AM classThis large type of aircraftarrying submariné-14 RN529530)
was capable of launching and recovering two Aichi M6A1 Seiran bombers.
Almost as large as tHgentokiclass att14 m @73 t) in length and 3,603 tons,
the AM class had an impressive rang&®900 km 21,000nm). Seven were
ordered by the Japanese military, but only tiwd3 andI-14, were ever
completed Type AM Submarin2017)

With the announcement of the end of hdsts on August 15, 1945, the Ulithi Strike Force was
ordered to abandon the attack and return to their base in Japan. The submarines were soon
intercepted by US Navy ships and surrendered peacefilllyfive submarinesverebrought to
Hawaii from Jamn by USNavy prize crewdor studyby the military Following interest
expressed by the Soviet allies in examining the new techn@bgyeresubsequently sunik

deep water off the south shore ofaBuas target asseits 1946(Kerby 2013)

In 2005HURL discovered thé-401, thegiant Japanese aircraft carrier submarine, in cespr

off the southwest coast of @hu(Figure 69. In 2009 HURL discovered thel4 and thd-201,

and in 2013 a HURL/NOAA project discovered th#00 TheSentakaclassl-203is now the

only one of the fleet of five captured submarines in Hawlzt has yet to be fodna testament

tothe capabilities of (KeyRQ18)sAll of these sulsmarmeshaved gr a m
been the subject of followp HURL/NOAA collaboréive investigations, and sever&400and

[-401) have been the subject of documentaries produced by a variety of media companies.
Survey records are held by HURL and by NOAA.

Figure69: Image of Japanese submaring01, showing watertight aircrathangar (forward door open)
Seiran aircraft being recovered by retractable cranet0Q Class Submarine 2017)
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8.6.4. Implications for the SCR Inventory

For the most part, sunken submagnn Hawai'i were decommissioned US Navy boats
intentionally disposed as target assets. There are, however, a number of notable exceptions to
this, being the Japanese WWII captured sabs\g, the midget subs deployed at Pearl Harbor,
the Japanede23 (below) and accidental training losses like fé (above)and theS-28 (Table
19). In all cases, lost submarines have a
special significance as powerful new
weapons operating in an extremely
hazardous environme(itable 20) Their
wrecking eventakesplaceoftenunseen,
their losgsremaining a complete

mystery, without closure for families of
the crew. In archaeological terms of site
formation processes, sunken subs as
uniform welded cylinders often remain
relatively intact, untiinitial damage or
slow deterioratiorbreacheshe hull

S : . scouring destabilizes seafloor support,
Flgure70 Brldge atop the conning tower (on STBD si joints openand interior artifacts fall out

of the I-400Japanese submarine. (NOAA ONMS) in catastrophic collapg&igure 70.

8.6.5. Associated Inventory Sites
Tablel9: Highlighted submarine etnies for the Hawaiian Islands

SCRRecord | Highlighted entry Notes

Number submarine names

775 S28 American £lass submarine lost with all hands during
training in 1944; pending survey

730 1-400 (and 526) Japanesgentokuclass aircraft carrier
submarne discovered by HURL

527 1-401 (and 528) Japanesgentokuclass aircraft carrier
submarine discovered by HURL/NOAA

521 S4 American €lass submarine discovered by HURL; in

service accident in the Atlantic, salvaged, used as
submersible training hulk fasubmariners

314 F4 Fclass submarine lostff Pearl Harbor in 1915 with all of
her 21-man crew. Subsequently salvaged and reinterre
523 Type A submarine (@and524p H p LIABDOS arAGSe Wk LI Y

surveyed by HURL/NOAA, possibly salvaged Reanl
Harbor and disposed

740 Type A submarine G2 FNR &dzo¢ WFHLIySasS YAR3S
immediately prior to Pearl harbor attack; surveyed by
HURL/NOAA/NPS
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Table20: Types of submarines lost among the Hawaiian Islands &tdl number in inventory

Nationality Type Numberin
Inventory

American Gato class 3
Balao class 4

Tang class 1

S class 4

F class 1

Japanese Sentoku class 2
Sentaka class 1

Type AM 1

Type AKohyotek) 2

Type B1 1

Kaidai class 1

German U-43 class 1

8.6.6. Project Summaries

The Japanese submarifiRN740)sunk by the USSVardwas locatedn August 28 2002by

HURL Piscessubmersible$ollowing years of focusedurveygsee Section 8.8.Naval Midden

Pearl Harbor beloyv The midget sub appeared upright and intact, in relatively good condition,

with a slight list to por{Figure 7). Both torpedoes were still in their tubes, and no extensive

exterior damage was visible except for a shell hole at the base of the comnmgté s st ar boa
side, corresponding to the US%a r depast. There was no apparent exit hole on the port side,

nor any evidence of explosigWiltshire et al 2002 Silt, corrosion, rusticlesnd sponges were
evident on the outside of the hull. Stelrm ve pl anes and rudder were i
starboardod positions. The sub rested on hard
built up on both sides of the hull. Ere—e S

The bow extended unsupported ove
an area scoured by bottom currents,
andscouring was occurring between
amidshipsand the stern rudder as
well. ThePiscessubs conducted
noninvasive video surve@Wiltshire
et al 2002) HURL and NOAA
contacted the US State department,
andasadvisepp r ot ect ed
position as sensitezdataDelgado et
al 2016) The specificdentity ofthe
crew andhesubmarine remain Figure71: HURL submersibRisces \&t the TypeA Japanes
unconfirmed sub site (RN740), 2002. (HURL)
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In September 2002 NOAA, HURL and NPS agreed upon an initial research design for the
Japanese midget sub site, a plan emphasianggtermmanagement gids. NOAA, HURL and
NPS moved forward with a precautionary approdahsitu preservation policyvas chosen as
the preferred alternative concerning preservation efforts at thgligado et al 2016)The
precautionary approach minimizes all impacta tsite or property while gathering the data
necessary for site preservation.

Ownershipof the Japanese submarinas clarified in the February 2004 agreement between the
US Department of State and the Government of Japan, statingStbened and comolled the

midget sub; the site should be respected as a war grave as well as an historic resource; the site
should be protected and managed in accordance with internationbl3$dwstoric preservation

laws, and th&JS Policy for the Protection of Sunké&Marships Delgado et al 2006 Research

design and preservation goals must conform to this agreement betwékhahd Japan. Status

as a war grave has special meaning to those familiar with World War 1l resources and the honor
and respect observed fauch sites.

Over subsequent years, HURIOAA, and NPS have conducted a number of jaigéncy
monitoring and investigative dives of the mid
deterioration status and site formation processes in ordentobute to the collaborative

preservation effort and management decis{@wgado et al 2016)

2002 Discovery by HURL

2002 Initial archaeological assessment by HURL, NOAA, NPS
2002 Media coverage by NOAA, NPS, WHOI

2003 Monitoring survey by RIRL

2003 Corrosion study initiated by NOAA, NPS, ONR

2004 Monitoring survey by HURL, NOAA

2004 Media coverage for Asahi TV by HURL

2005 Corrosion studies and interior survey by NOAA, NPS, NHC
2007 Monitoring survey by HURL

2009 Monitoring suney by HURL

2011 Monitoring and media coverage by HURL, National Geographic
2013 Monitoring survey by HURL, NOAA

2014 Monitoring survey by HURL, Matthews Foundation

2016 Monitoring/media coveragBlOAA OER

Too Joo Joo Joo Too Joo Too Too oo oo oo o o Do

The results of these surveys and recommigmaiafor the future of the site have been compiled
in James P. Delgado et ahe Lost Submarines of Pearl Hard@016.

In 1938 the American submarigl9(RN522,d eemed Ain excess of the |
t he London Nav aMas gltiled @fftthg soath shoteDBafibiHC 1938) In
September 2015 an opportunistic deep ROV surv
Exploration and Research and the ONMS Maritime Heritage Program. An archaeological video
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inspectionof S 19 was conducted
while biologists documented the
deepwatercoral habitat of the
wreck (Figure 72. The vessel, lying
in over 400 m(1,300 ft) provides a
view of mavy salvage circa 1938
scuttling preparations included
removingrudder and stern dive
planes props and shaffswo
Nelseco enginesnchor bow planes
and bow plane pivot mechanism
deck gunforward capstanand the
conning tower superstructure.

Figure72Y h9wQa wh+ 6G588L) 5a4ac¢ Surveydataehel d by NOAAOGS

the American submarin§19 (RN522). (NOAA OER) Maritime Heritage Program and
NOAAOGs O@®ckance of

Exploration andResearch.

Figure73: Conning tower of th&201 (RN531) experimental fast attack Japanese submarine.
(HURLNOAA ONMS)
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Between 2002017, lmth HURL and NOAAONMS and NOAA OERhave combined their
efforts and conducteal number of surveys of submerged ships and airCrafile 21) A
significant number of these have bgealiminary norinvasive surveys asunken submarines,
includingthel-400, 401, F201andl-14 (Figure 73andSection 8.6.3. above). Further
investigation is needed and plans angoingfor a return to those sites. Survey dataheld by
HURL, NOAA MHP, and NOAA OER

Table21: Collaboative HURL and NOAA s@&ys in the Hawaiian Islands

SCRRecord| Site name Year Notes

Number

536 PG578 2003 Coastal patrol craft

537 PG594 2003 Coastal patrol craft

561 Marshall MarsIRM1 2004 Navy flying boat

740; 523 Japanse midget subg?) 20022016 | Outside Pearl Harbor entrance

NA Deep Water Database 2008 Side scan survey) ahu south shore
529 I-14 2009 Type AM aircraft carrying submarine
531 [-201 2009 Sentaka experimental fast attack su
527 1-401 2009; Sentoku @ss

729 USXKailua 2013 FormerDickensonAuxiliary vessel
730 [-400 20132014 | Sentoku class; with NHK Japan

Many maritime heritage resources in the Hawaiian Islands have been located duringhtiee last
decades, however two very important wrecks trateyet been found: theémericansubmarine
S28(RN775) | ost west of NUnUkuli during combat tr
Japanese submarih3 (RN914) which disappeared on combat patrol approximéitélixm

(10 mi)south of Pearl Harbor iRebruary 1942. Both were lost with their entire crews. The
circumstances surrounding these wartime losses remain a myist@@15 acollaborative

survey proposafeaturingt he Uni v er s i t-320 towfish Kspewifec bathgnsetrid side
scan/magetometer system) to obtain high resolution seafloor imagery in the areas where the
vessels are believed to be locatsdss ub mi t t ed t o NOAAG6s Office of
Research.The search for these wartime casualties directly addrepsesicMaritime

Archaeology Prograrprioritiesincluding ane mp h a s i s-resolationfstirveys o locate
archaeol ogical targets. o Both of tIB5€&e subma
carried out seven wartime patrols and sank the last Japanese @ Aleutian Campaign. The

I-23 participated in the Pearl Harbor Strike Force in December 1941handeturned to

Hawaiiandp | ayed a role in the attempted second at
K. o Locati ng t h evethe nysteoyrbehind timeie lesses, and brohg{eng |

sought closure to families of their missing crewmen.
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8.7. Training: the War Time Home Front

Hawai'i during World War Il served
as a major trainingstaging and
supply base for the entire region
(Chapman 2016; Allen 1950)Due
to similarity of environments within
the Pacific, th&Hawaiianlslands
were particularly suited for jungle
warfare exercises and amphibious
operationgFigure 74. O'ahu was
the busiest and most used training
island, but & of the main islands
hosted military exercisg§igure

75). Squadrons of aircraft practicedFigure74: Marines and landing craft training in the Hawaiie
overhead, while landing craft Islands, ApriMay 1944. NARA photo 109365

charged the beac. __, C - -

fired at island target areas, and Underwater Demolltlon Teams negotlated submerged obstacles.
The sghts and sounds (and even smells) of the Hawaiian Islands were very different from what

Figue 75: Training and camp areas in the Hawaiian Islands-1948, primarily depicting Army
AAGSaxXYlrL y24 G2 aoltSo 6!{ ! N¥ye& adzaSdzy 2
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