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1 Intr oduction

At therequesbf theU. S. Air Force,15th Airlift Wing, T. S. Dye & ColleaguesAr-
chaeologistdnc. conductedarchaeologicamonitoringat the site of acommunication
line installationin thewestermportionof HickamAFB, betweerSignerBoulevardand
VickersAvenue( g. 1). Theundertakings locatedin areasdesignatedn the Hickam
AFB Cultural ResourcedlanagemenPlan (Hickam Air ForceBase1998)ashaving
high probability for containingarchaeologicatesourceg g. 1). High probability ar
easare de ned asthose“where known archaeologicabr historical resourcesoccur
basedon previous archaeologicastudiesor archival documentation'{Andersonand
Bouthillier 1996). Monitoring was guidedby an archaeologymonitoring plan (De-
silets2001)andwasperformedon April 9 throughApril 24,2003by Windy McElroy,
Seamuduette,and ThomasDye. An archaeologicaimonitor waspresentduring the
excavation of all areasof high probability. This excludesareasvherepreviousinves-
tigationsrevealedno subsurécearchaeologicaleaturegKennedyandDenham1991;

McGheeandCurtis2002;Roberts2002). This reportpresentshe ndings of themon-
itoring.
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Figurel. MapofHickamAir ForceBaseshawving projectlocation.Archaeological
sensitvity zonesarefrom HickamAir ForceBase(1998).



4 1 INTRODUCTION

Throughouthis report,the termundertakingwill referspeci cally to communica-
tion line installationand associatedjrounddisturbingwork. Theterm projectrefers
speci cally to archaeologicaionitoring, testing,and datarecovery performedby T.
S.Dye & Colleaguesirchaeologistdnc. in responséo undertakingactuities.

1.1 Nature of the Undertaking

The undertakingconsistedof the installationof approximately5,400m of PVC pipe
whichhousedber optic cablego upgradehe existing communicatiorsystem( g. 2).

Henkles& McCoy typically useda backhoeo openan80 cm deeptrenchin whichto

placethe pipe. Trenchingbeganat the northwestend of the communicatiorline and
proceedecastandthen southto the two southerntermini. Trencheswere promptly
back lled after placementof the pipe, uponwhich the ber optic cablewas pulled
through.Wheneerpossible boringwasperformednsteadof backhodrenching.This
involvedthe useof a Ditch Witch boringrig thatdrilled a horizontalshaftbelow the
surfaceandpulledthe PVC pipethrough.Archaeologicamonitoringwasnot required
duringboring,thoughanarchaeologistemainedon-callfor the durationof theunder

taking.

1.2 The Project

T. S.Dye & ColleaguesArchaeologistdnc. conductedarchaeologicamonitoring of
all grounddisturbingactivities of the undertakingdeterminedn consultatiorwith the
StateHistoric PreserationDivision (SHPD)to have the potentialfor anadwerseeffect
onsigni cant historicsites. Theseactvities werecon ned to a portion of thecommu-
nicationline trenchon either side of WorthingtonAvenue( g. 2). Monitoring began
at a manholein a parkinglot at the north end of the monitoredsectionof the com-
municationline. It continuedsouth,acrossWorthingtonAvenue,to the north end of
Building 920, wherethe communicatiorline split into two branchesOnebranchfol-
lowed alongthe westsideof Building 920 andthe otheralongthe eastside,between
Buildings920and922. The primaryfocusof the projectwason thediscovery andsig-
ni cant appropriatareatmenif historic propertieswithin areasdesignatedshaving
a high probabilityfor containinghistoricresources.
Archaeologicamonitoringwasperformedundertheauthorityof Sectionl06of the
NationalHistoric Preseration Act of 1966,asamended.Field proceduresverecon-
ductedin accordancavith an ArchaeologicaMonitoring Plan(AMP) (Desilets2001)
approved by the Hawal'i StateHistoric Preseration Of ce (Coloma-Agarar2001).
This monitoringreportis draftedto meetthe requirement@andstandard®f bothfed-
eral and statehistoric preseration law. Theseinclude Sections106 and 110 of the
National Historic Preseration Act of 1966, asamendedChapter6e of the Hawai'i
Revised Statutesandthe StateHistoric Preseration Division's draft RulesGoverning
Standads for Archaeolajical Monitoring Studiesand Reports(813—-279). Dataand
resultscontainedhereinmay be usedin consultationwith a variety of interestedpar
tiesincludingthe StateHistoric PreserationOf cer, the Advisory Councilon Historic
Preseration,andThe BaseHistoric Preseration Of cer, 15th Airlift Wing.
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Figure2. Locationof communicatiorine trench,shawving the portionof thetrench
thatwasmonitoredby thearchaeologistandcontext 15, wherehistoricartifactsdating
to thetime of Watertavn wererecovered.

1.3 Report Organization

Thereportbeginswith historicaloverviews of land-useandarchaeologyn thegeneral
vicinity of Hickam AFB andthe speci ¢ projectarea. The next sectionpresentghe
projectdesign,which includesa predictive modelfor the discovery of archaeological
sitesin the area,researchproblems,and eld methods.Following this, the resultsof
archaeologicaimonitoring are presented.Projectresultsare summarizedn the nal
section.

2 Background

This sectionis intendedto provide basicinformationaboutthe natural,cultural, and
archaeologicahistory of the landthatcomprisedHickam AFB. This informationwill

helpthereaderto understandhe context in which theorganizationakchemeandgoals
of theresearcldesignweredeveloped.The rst sectiondescribeshe naturalenviron-
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mentof Hickam AFB with a specialemphasi®n surfacegeology Thesecondsection
reviews pre-contacandhistoricland-useat Hickam AFB. Discretehistoric structures
suchas shponds,humansettlement®f variouskinds andantiquity, andarchaeologi-
cally de ned regionsof specialusesuchasburial groundsarediscussedMuch of this
informationis abstractedrom AndersonandBouthillier (1996)and Tomonari-Tuggle
andDye (1999). Takentogetherthesetwo sectionspresentan overview of the evo-
lution of theland from its Hawaiian rootsto its modernstate. Finally, the history of
archaeologicahvestigatiorat Hickam AFB is reviewed.

2.1 Natural Environment

Hickam AFB is centrally locatedalong the south coastof O"ahuand encompasses
the easterrshorelineof MamalaBay andthe PearlHarbor entranceon the westand
Ke'ehilagoonon the east. From eastto west, it measuresome6.4 km, and from
northto south,4.8km. Hickam AFB straddleghe southerrboundanbetweerHalava
and Moanaluaahupua’aof the "Ewa and Kona districts respectiely. It hasconse-
guentlybeenreferredto asthe Halava-Moanaluglain in the archaeologicditerature
(Tomonari-TuggleandDye 1999:5) a corventionalsofollowedthroughouthis report.
TheHalava-Moanaluglainincludesall of Hickam AFB aswell asHonolululnterna-
tional Airport to the east.

The Halava-Moanalugplainis at andlevel with few perennialstreams Historic
mapsshow streamglrainingLelepauandWaiaho shponds,althoughthesehave since
beenchanneledndrerouted.Importantly the streamsriginatenearthe southerrend
of the plain andhave no directrelationto inland drainagesWith no majordrainages,
an averageannualrainfall rangingbetweenl5 and30in. (Juvik andJuvik 1998:56),
andan averageannualsolarradiationintensityof over 250 watts/me(Juvik and Juvik
1998:50) the Halava-Moanaluglainis dry andhot.

Currently vegetationin the landscapedreasof the northernpart of the Halava-
Moanaluaplain consistsof datepalm anda variety of otherpalms,monkeypod, and
baryan. Most of the vegetationin the landscapedreass maintainedby anextensve
irrigation system. The southeasterpart of Hickam AFB, althoughcontainingfew
native plantspeciesprobablygivesa moreaccuratepictureof the typesof vegetation
thatthriveontheplain. Thisareasupportonly hardyspeciesuchaskiawe koahaole
ironwood, pickleweed,andpili grass.Historic documentgrom thelate 1800sindicate
thatmuchof the plain wasoncelightly vegetatedwith only afew treesnearthe coast,
presumablyin whatis now the Fort Kamehameharea.Accordingto QueenEmmas
April 3,1883correspondence,

You will neverwish to comeheretwice if you only saw it onceit is pre-
ciselylik e the countrybetweenCapt. Makees'landingsandWaikepu ___*
andbarrenbut this hasa little greenemppearancéom beingover grown
with __ __bushesThehousesreall onthecoastwith notashadereenear
them. The only two treesthroughoutthe placearein front andat rearof
our housesothatnay expectanigrovesof CocoanutsAlgerobasMonkey

1Underlinesdenoteillegible text.
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Podsand__ etcetc, arejust in the shellasit werebecausdhey areonly
justabove groundnow (AndersonandBouthillier 1996:A-55).

The degreeto which the Halava-Moanalugplain wasvegetatedprior to European
contactis notknown.

2.1.1 GeologicHistory of the Halawa-MoanaluaPlain

Thegeologichistory of the Halava-Moanaluglain is interpretedn the context of the
greaterPearlHarborregion (Pollock 1929; Stearns1935,1978). Although the geo-
logic history of PearlHarboris comple< andincludes‘many eventsthat cannotnow
beinterpreted”’(Stearnsl935:51),it doescontainsomebasicformative eventswhich
help explain the presenttratigraphyof the neighboringHalava-Moanaluglain. The
geologyof the PearlHarborareais a productof atleastthreemajorsetsof Pleistocene
epocheventsand processesvolcanic eruptions;marineandalluvial erosionand de-
positioncorrespondingo sealevel uctuation; andformationof fringing reefsduring
periodsof stablesealevel (DenhamandCleghorn1994).

Theinitial geologiceventsrelatingto the Halava-Moanaluglain includea series
of lllinoian period eruptionsin the EastLoch area. Theseeruptionsresultedin the
presenday SaltLake, Aliamanu,andMakalapaCraters.They alsodepositedhe Salt
Lake and Makalapatuffs. Wheretheseair-laid tuffs areabove sealevel andexposed
to the elementsthey arein a constantstateof in-situ decompositiorand down-slope
erosion. They thuscontrikbute to the formationof the Halawa-Moanalugplain in two
ways. First, asthe basalsubstratefor the plain, and secondlyin the continuedpro-
ductionandalluvial depositionof sedimentsKeaauclay andMamalastory silty clay
loam exemplify the latter case while Makalapaclay, formedfrom in-situ weathering
of tuff, exempli es theformer (Footeetal. 1972).

Sincethe depositionof tuffs, therehave beena seriesof sealevel changes.The
earliestof these,the Waipio stand,occurredseveral thousandyearsago andresulted
in seasabout60 ft. below the presentlevel. Eruptionsof the Salt Lake, Aliamanu,
andMakalapacratersprobablyoccurredduring this stand. About 125,000yearsago,
thesearoseto 25 ft. above its presentevel in whatis known asthe Waimanalostand.
During this long period of stability, reef formationwould have taken place,possibly
in irregular patcheson former streamdivides (Stearns1935:54-55). When the seas
recededo their presentevel, the coralformationswereexposedandthealluvial depo-
sition of inland tuffs resumedn the north. At 3485 160B.P. therewasa smallhigh
standof 5 ft. known asthe Kapapahigh stand(Stearnsl978:50). The effectsof this
standon the geologiccharactef the Halava-Moanalugplain arenot certain. By the
time of the Kapapahigh stand,it seemdikely that the coastalstrip of dunesknown
from historic recordswould have formedand senedto protectthe inland part of the
plain from directmarinein uence alongits southerncoast. However, with its eastern
endopento the oceanmuchof the Halava-Moanalugplain's low-lying centralregion
wasprobablysubmegedduringthe Kapapahigh stand.

Thedynamicgrowth of theHalava-Moanaluglainis not perfectlyunderstoodbut
themajorfeaturesof its evolution areclear Themajorprocessearedepositionof vol-
canicsedimentandgrowth of anextensie reefplatform during periodsof highersea
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level. As sealevel droppedwave actionagainstthe newly exposedreefwould likely
have createdcontinuousdepositsof calcareousandandgravel detritusatopthe coral
bedrock.Thesecanbeexpectedasbasaldepositsacrossmostof the Halava-Moanalua
plain, exceptin its mostnortherlyreaches.Oncestabilized,wave andwind actedon
the reef mamgin to producecoastalsandand dunedeposits. Low enegy terrigenous
sedimentatiorof the northernpart of the plain would likely have begunasquickly as
the seareceded.This modelof the geologichistory of the Halava-Moanaluglain is
consistentvith thelandscapeecordedn pre-militarymapsof thearea(Monsarraind)
aswell asstratigraphidatarecordedduringarchaeologicapbrojects.

Modern SurfaceDeposits A detaileddescriptionof modernsurfacedepositoon the
Halava-Moanalugplain is foundin the soil surwey of Footeet al. (1972). Fieldwork
for this suney wascompletedn 1965andtheresultingsoil designationsiretherefore
consideredy the authorsasaccurateto this dateonly. Although the additionof the
reefrunwayin theearly 1970smarkeda majoradditionto the plain andinvolvedsome
disturbancef sedimentsn the southeastnostof the Halava-Moanaluglain wasnot
affected.Theplain haschangedittle since1965.

Soil suney mapsshawv the plain asbeingprimarily composef alandtypecalled
Fill Land, mixed(Footeetal. 1972:sheet54,55). Thislandtypeis de ned asconsist-
ing of “areaslled with materialdredgedrom the oceanor hauledfrom nearbyareas,
garbageandgeneralmaterialfrom othersources”(Footeet al. 1972:31). Thisis an
accuratedescriptionof muchof Hickam AFB, andissuesregardingthe sequencand
originsof the Il eventsarediscussedbelov (seepg.9). Mamalastory silty clay loam
is found at Fort Kamehamehathe paradeground,and administratve and residential
areado thenorthwest.The MamalaSeriesconsistof

shallawv, well drainedsoilsalongthe coastaplainson theislandsof Oahu

andKauai. Thesesoilsformedin alluvium depositecver corallimestone
andconsolidatectalcareousand. .. Stonesmostly coralrock fragments,
arecommonin the surfacelayerandin the pro le ...In arepresentatie

pro le thesurfacelayeris darkreddishbrown story silty clay loamabout
8 inchesthick. The subsoilis dark reddishbrown silty clay loam about
11inchesthick. Thesoil is underlainby corallimestoneandconsolidated
calcareousandat depthsof 8 to 20inches(Footeetal. 1972:93).

In thenorthermpartof theplain,alongthenortherrborderof HickamAFB, avariety
of soil typesarepresentThesencludeMakalapaSeriesclaysformedin volcanictuff,
MamalaSeriesstory silty clay loamsformedin alluvium,andKeaauSeriesstory clay
alsoformedin alluvium and depositedover reef limestoneor consolidatedsand. A
small patchof Ewa Seriessilty clay loam, “formed in alluvium derived from basic
igneousrock” (Footeetal. 1972:29),s alsopresent.

In the southwespart of the plain, just north of the Fort Kamehamehaesidential
housingtract, thereis an areadesignatecsJaucasSeries JaucasSandPhase.These
deposits

consistof excessvely drained calcareousoilsthatoccurasnarrow strips
on coastalplains,adjacento the ocean... They developedin wind- and
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waterdepositedsandfrom coral and seashells.They are nearlylevel to

stronglysloping... In arepresentatie pro le [of the JaucasSandPhase]
the soil is singlegrain, pale brown to very pale brown, sandy and more
than60 inchesdeep.In mary placesthe surfacelayeris darkbrown asa

resultof accumulatiorof organicmatterandalluvium ... Permeabilityis

rapid... (Footeetal. 1972:48).

Revised Soil Designhations The soil surey haslong sened as backgroundfor ar
chaeologicatvork at Hickam AFB (Denhamand Cleghorn1994; Dega 1998; Robins
etal. 1999; Drolet 1999a,b; Roberts2000a,b). The soil surey designationshow-
ever, areoftengeneralizecandnot to betakenas nal in all casesFor example, eld
obsenationsandpreviousarchaeologicakeld anddocumentaryesearchindicatethat
soils at Fort Kamehamehaand the northwestregion of Hickam AFB designatedas
MamalaSeriesare, in fact, unlikely to have developedin alluvium. Contraryto the
sunwey, the coastalareasof Fort Kamehamehavere,previousto military construction,
almostentirely Jaucassand.Constructiorof batteriesandmilitary housingattheturn
of the centurylik ely includedthe wholesalemovementof depositsn somecasesand
lling in others.Stratigraphidnformationindicateghatmost,if notall, of coastaFort
Kamehamehas currentlycomposedf late historic Il depositsor native calcareous
sand(HammattandBorthwick 1987c;Hammattet al. 1988;Drolet 1996). Thereis no
evidenceof naturalterrigenouslaysformedin alluvium, asrequiredfor MamalaSe-
ries. Althoughrecentconstructionin the easterrpartof Fort Kamehamehaight have
applied Il materialssincethe soil surwey, themilitary housingareain thewesterrpart
hasreceved no appreciablaedevelopment. A revised soil designatiorfor the eastern
partof Fort Kamehamehayasedn the stratigraphicevidencecollectedto date would
replaceMamalaSeriessoilswith Il landunderlainby Jaucassand.

Anotherlargeregionin the northwestpartof Hickam AFB, designatedsMamala
Seriesby Footeet al. (1972),appeardo have beenmisidenti ed. The areais almost
certainlycomposeaf importedterrigenousll. Thisareaincludesmostof the Hickam
AFB housingarea,administratve of ces andbuildings, and paradeground. Historic
mapsshaw this areain the late 1800sandearly 1900sasconsistingof exposedime-
stone(Andersonand Bouthillier 1996:A-19,A-23). All available evidenceindicates
thatthis partof the Halava-Moanaluglain, unlike the shpond andmarshareado the
east,wasnot subjectto signi cant alluvial deposition.A revisedsoil designatiorfor
NorthwestHickamwould describeheareaascomposeaf Il landunderlainby Coral
Outcrop.

Fill Sequenceand Origins Most of Hickam AFB is coveredby Il consistingof
“material dredgedfrom the oceanor hauledfrom nearbyareasgarbageandgeneral
materialfrom othersources”(Foote et al. 1972:31). Archaeologistavorking on the
plain generallyattributethesecalcareoudl depositso dredgematerialfrom theearly
1900swideningof PearlHarborentrancde.g.AndersorandBouthillier 1996:A-4).
Thehistoryof Il materialapplicationat Hickam AFB is morecomplex thanthis,
however. The centralportion of Hickam AFB wasformedby at leastthreedifferent
Il episodestwo of which post-datel938 and one of which pre-datesl938(g. 3).
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The Il materialghatpre-datel938maywell have derivedfrom PearlHarborentrance
dredging.To the eastof this, however, || materialsverelaid down after1938,making
themunlikely to beearly 1900sPearlHarborreefdredge.
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Figure 3. Geologicmap of the Halava-Moanalugplain. Adaptedfrom RalphM.
ParsonsCo. (1971: g. 22). Note that the rough outlinesof LelepauaPondand the
westsideof Ka'ihikapuPondareidenti able anddescribedn thekey ascoral Il over
swampor water

At leastaportionof theland lled after1938wasprobablyun lled in 1943.A map
draftedin 1943by the War DepartmentWar Emegeng Constructioril943)recorded
the origins anddepositionalocationsof || materialsderived from the dredgingof a
seaplanairstrip complex in Ke ehiLagoon. The mapshaws the southeasterpart of
the Halava-Moanaluaplain with historic Hickam Field on the left and JohnRodgers
Airport on theright. As of 1943, the centralregion, which today connectsHickam
AFB with Honolulu InternationalAirport, wasnot lled. The areais labeledas“Fu-
ture Proposed-ill.” Judgingfrom the presencef railroadtrack,roadalignmentsand
unchanneledtreamsijt would appeatthat Il hadnot beenplacedin this areayet. It
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alsoseemdik ely thatthe materialeventuallycoveringthis areaderivedfrom dredging
of seaplanairstripsor othernearbyareasandnot early 1900sPearlHarborentrance.
Thesesourcesndicatethat Il materialdrom differentplaceswvereappliedontheplain

overalongperiodin severalepisodes.

2.1.2 Discussion

The geologyof the Halava-Moanalugplain is regionally variablewithin a framewvork
of nearly universalcalcareoushedrockand both terrigenousand calcareousll de-
posits.At its basethe Halava-Moanaluglain consistof anemegedlimestoneshelf.
This hasbeenapparento obsenersasearly asthe 1800s,who describethe plain as
beingcoral coveredwith occasionafjrassegTomonari-TuggleandDye 1999:5). Ac-
cordingto historicmaps this descriptionappliesonly to the northwesipartof the plain
(AndersonandBouthillier 1996:A-19,A-21).

Prior to modernland Il applications,variousdepositshave formed on the basal
coralshelf, two of which areespeciallyimportantto the archaeologistTheseinclude
theterrigenousilty claysfoundin thenorthernportionof theplain,andthecalcareous
coastatlunesn theFort Kamehameharea.Theterrigenouglay depositsyhichaccu-
mulatedvia low-enegy streamtransportfrom Makalapa,Aliamanu,and Aliapa“akai
craters,comprisethe northernpart of the plain and were historically usedfor sugar
canecultivation. Thesesedimentanay also have found their way onto the lowland
marshesand pondsrecordedon historic maps(Monsarraind). Also importantis the
comple of coastaduneswhich comprisemuchof the southerrcoastaimamin. These
sandydepositdik ely developedasaresultof wave actionagainsthefringing reefonce
presento the south. Today mostof the coastaldunesandinlandterrigenousdeposits
are coveredwith several layersof Il material. Much of this materialis calcareous,
derived from eitherthe dredgingof PearlHarbor entranceor the seaplaneirstrip in
Ke ehiLagoon(War Emegeng Constructionl943). Other Il materials suchaster
rigenoussilts andclays,arealsocommonandwereusedto landscapeesidentialand
administratve areasof Hickam AFB. Theterrigenouslls areeasilydistinguishable
from naturallydepositedclays by their typical stratigraphigposition overlayingcoral

Il. In sum,sedimentpro les on the Halava-Moanalugplain typically exhibit, from
topto bottom:

* Modernor latehistoric || materials;

» Naturallydepositederrigenoussilts in the north, sandydunedepositsalongthe
southerrcoastandcoraldetritusin the northwestand

 Calcareousand gravel, andcobblesassociateavith the basalimestoneshelf.

2.2 Cultural Environment

A numberof similar organizationabkchemesor describingelementf theculturalen-
vironmentof the Halava-Moanalualain have beenusedby archaeologistéAnderson
and Bouthillier 1996; Drolet 1999b). Suchschemedypically distinguishseveral re-
lated categoriesof phenomenamportantto understandinghe history of land-useand
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its effectson the plain. Theseoften include discretehistoric structuressuchas sh-
ponds humansettlementsf variouskinds andantiquity, andarchaeologicallyle ned
regionsof specialusesuchasburial grounds. Most of thesecateyorieswerederived
from historic documentatiomndmapsof the area.They areusefulfor helpingto pre-
dict thelocationandnatureof archaeologicalesourcesswell asto interpretgeologic
changesvhich have occurredsincewesterncontact.

Thissectiorretainsthesegenerakateyoriesfor the historicalreview anddiscussion
which follow. The categoriesinclude: Hawaiian shponds;early historic settlements;
late historicsettlementsndindustriesandhumanburial areas.

2.2.1 Hawaiian Fishponds

Theearly cultural historiesof Halava andMoanaluaahupuaaarerichly documented
by Andersonand Bouthillier (1996). Legendsdatingto at leastthe late pre-contact
periodarepresentedn detail,asarethe obsenationsof travelersandexplorersof the
eighteenthandearly nineteenttcenturies Theseaccountgestify to the ecologicaland
cultural importanceof theseahupua’a and especiallyof PearlHarborandits fertile
systemof streamsand uplands. Very rarely in theseaccountshowever, is speci c
referencemadeto locationson the Halava-Moanaluaplain. The bulk of the tradi-
tional Hawaiianpopulationapparentlyresidedn andaroundthedrainagegeedinginto
PearlHarborandon theterracedowlandsnearby It doesnot appeathatthe Halawva-
Moanalugplainwasconsidereduitablefor large-scaldhabitationor agriculturaluseby
traditionalHawaiians.The shpondsandsmallcoastakettlementshatappeaon early
historic mapsgive the bestcluesto traditional Hawaiian useof this area(Monsarrat
nd). Marine resourcesprincipally the shpondsandthe fringing reef,werea primary
focusof traditionalHawaiianland-useon the plain.

Four pondswereoncelocatedon the Halava-Moanalugplain. From eastto west,
thepondsincludeKa'ihikapu,Lelepaua,Vdliaho,andKeoki (table1). Thelargesttwo,
Ka'ihikapuandLelepauaareknown to have beenusedtraditionally as shponds. It
is not known whetherthe smallerpondsto the westwere ever usedin this manner
By 1930,the smallwesternpondshadbeencompletely lled. Following construction
of Hickam AFB, Honolulu InternationalAirport, andresidentiahousingin the north-
erncane elds, LelepauaandKa'ihikapuwerealso lled. Theinitial phaseof lling
appearso have beentheresultof naturalalluvial sedimentationljk ely causedy con-
structionactuitiesin thenorth. The secondphaseof lling wasperformedoy the mil-
itary andconstituteghe presensurfaceof the centralregion of the Halava-Moanalua
plain.

2.2.2 Early Historic Settlements

Although the Moanaluaside of the plain was composedredominantlyof shponds
andmarshlandsthe Halawva sidecontaineda numberof small settiementsvhich were
eitherabandoneaslandpassedo federalownershipor evolvedinto smallworkmens
towns suchasWatertavn. Theseearly settlementsnclude Halekahi,Holokahiki, and
anunnamedsettiemenbetweenthem(AndersonandBouthillier 1996:21,g. 4). No
accountghatdescribehesesettlementfiave beenlocated althoughit canbeassumed
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Tablel. FishpondontheHalava-MoanaludPlain

Name Site Number Area(ha) Construction Elements

Ka'ihikapu 50-80-13-0008 104 1372m seavardwall with 3
outlets

Lelepaua  50-80-13-0003 134 Earthenand coral embank-
ments seavardwall

Waiaho 50-80-13-0009 13 Coral and sandwalls and 5
outlets

Keoki 50-80-13-0009 — Narrov wall of coral, rock
andsand

As reportedby McAllister (1933:93,101), unlessotherwisenoted.
As reportedby Cobb(1903).

thatresidentshanestedmarineresourcesspart of their subsistenceThey may also
have tendeda shpond oncelocatedoff BishopPoint(Stokes1909). Therewerealso
historically recordedsettlementon the Moanaluaside of the plain. Theseinclude
Poi Village and Kumumau. Residentsof thesesettlementgprobablytendednearby
LelepauaandKa'ihikapu shponds(Dorrancend:4).

2.2.3 Late Historic Settlementsand Industries

In additionto the traditionalHawaiian componenbf the Halava-Moanalugplain are
several poorly documentedate historic settlementsassociatedvith variousagricul-
tural, industrial,and military operations. Chief amongthesewas Watertavn, estab-
lishedin 1908.Watertavn functionedpredominantlyasa housingsettlementor work-
ersdredgingPearlHarbor Workerson the projectwereof variedethnicity including
Russian,Hawaiian, and JapaneseBy the 1930s,with the patronageof nearbyFort
Kamehamehanilitary personnelWatertavn becamenotoriousfor its gamblingand
nightlife. Thislasteduntil 1935whenconstructiorof air elds beganfor HickamAFB.
No de nite archaeologicalemainsof Watertavn have beenpreviously recovered.De-
molitionand lling associatewvith baseconstructiorappearedo have obliteratednost
physicalremains. Historic mapsindicatethat a complex infrastructureincluding nu-
merousroads housesandbuildingsonceexisted.

Although no surfaceremainsrelatingto Watertavn are presentoday residential
structuresverepresentaslate as1940. An historic aerialphotograpttakenon 3 May
1940shaws a group of structuresalongthe coastjust north of BishopPoint(g. 4).
Judgingfrom their locationsand orientations thesestructuregre-dateHickam Field
construction.They alsocorrespondo a Watertavn eraneighborhoodocatedon the
site of former Halekahisettlement.Thesestructuresappearo bethe lastremnantof
historic Watertavn. It is alsoconcevablethatthey bearsomerelationto Halekahi,
althoughmoredocumentargvidenceis neededo supporthis speculationIn addition
to the structuresyestigial Watertavn roadscanbe discernedn the 1940aerial pho-
tograph.As constructiorof HickamField, andlater Hickam AFB, proceededverthe
next two decadesall tracesdisappeared.

Anothersettlemenbn the Halava-Moanalugplain was Pu uloaCamp. This was
also a workers' housingareaand supportedthe sugarcaneplantationsadjacentand
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Figure4. Aerial photographof HickamField, 3 May 1940.Notethelocationof the
projectareain relationto the remainingstructuref Watertavn.

to the north. No evidenceof Pu'uloaCamphasbeenfound to date, althoughthis
might be dueto the factthatlittle archaeologicalvork hasbeendonein its vicinity.

Historic aerial photographshow that the remainsof PuuloaCamps infrastructure
werestill visible in Januaryof 1937( g. 5). Vestigesof cane eld roadsarevisiblein

severallocations,asis the formerroadto Fort KamehamehaBy 1937,almostall of

thestructuresandinfrastructureassociateavith Pu uloaCamphadbeendestroedand
thenew Hickam Field roadsystemlaid out.

Another settlementtomple, Fort Kamehamehaywas establishedn the western
coastof the plain in the early 1900s. This involved constructiorof a seriesof coastal
defensebatteriesandmilitary housingto protectthe entranceo the new PearlHarbor
naval facility. Theresidentiabnddefensie structuresrestill largelyintacttoday This
military complex wasconstructean the sitesof theformerHolokahiki settlemenand
QueenEmmasresidence.

Prior to constructionof the Fort Kamehamehdousingand batteries,a country
retreatfor QueenEmmawaslocatedon this coastalstrip. It is thoughtto have been
somavherein the southwestornerof the presentFort Kamehameh#Andersonand
Bouthillier 1996:A-56).As discussedn moredetailbelow, the Fort Kamehameharea
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Figure5. Aerial photographof HickamField underconstruction,Januaryl 937.

is alsoatraditionalHawaiianburial ground.

Salt works were locatedon the peripheriesof two of the former shponds. One
salt works waslocatedat the northwestend of Ka'ihikapu shpond in its surround-
ing wetlands.The other, in operationaslate as 1888, waslocatedabout800 ft. from
Lelepauashpond. The natureof the saltindustryand datesof operationof the salt
workshave not beenreportedby previousinvestigatorsTheseoperationsandtheir re-
mainswereeitherburiedor obliteratedduringmilitary andcivilian airstripconstruction
in themiddle partof thetwentiethcentury

2.2.4 Human Burial Areas

Humanremainshave beenfoundin afairly localizedcoastalsegmentof the Halawa-
Moanaluaplain. The areaknown today as Fort Kamehamehas the focal point for
traditionalHawaiian burials at Hickam AFB. Inadwertentdiscoverieshave beenmade
theresincel975(Watanabd 991;ShunandSchilz1991;Drolet1992,1999ap, 2001).
Themostextensiveandwell documentedetof remainsvasrecoveredduringfour eld
projectsnearthe WasteWater TreatmenPlantatthenorthernendof Fort Kamehameha
(Drolet1992,1999a), 2001). Eighty-sevenindividualswererecordedduringthe four
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phaseof work. Associatedgrave goods,whenpresentrangedfrom traditional pre-
contactmaterialsto historic eraglassbeadsandbuttons. C datesindicatethatthis
areawas usedfor humanintermentfrom at leasta.p. 1450to A.D. 1900. Isolated
remainsfrom the southerrportion of Fort Kamehameh§Streck1988)have alsobeen
reported.

2.2.5 Discussionand Summary

The Halava-Moanaluaplain hasundegonemajor changesn land-useover the past
two hundredyears.Early documentaryecordsof traditionalHawaiianuseof thearea
arevirtually silent. The bulk of the populationsof Halava and Moanaluaahupua'a
residedn areassurroundingherich drainagegeedingPearlHarbor The presencef

acomple of shponds,coastaburials,andculturaldepositiorattesto theexploitation

of marineresourcesndsmall-scaléhabitation.Apartfrom marineresourcestheplain

seemdo be a mamginal ervironmentfor subsistencectvities. The calcareousoils
of the northwestaretoo well drainedto supporta fertile A-horizondevelopmentand
low precipitationcombinedwith an exceptionallyhigh solarradiationintensity make

agriculturea dif cult enterpriseat best. It is thereforelikely that pre-contacuseof

the plain did not deviate greatlyfrom the patternobsened at contact. Thatis to say

the plain supportednly small settlementslongits coastalfringe. Inhabitantsof the
settlementsexploited a variety of local marine resourcesand maintained shponds.
Theunconsolidatedand=f the southwestershorelineduneswvereusedfor burial.

The decadesmmediatelyfollowing contactprobablysaw little changeto tradi-
tional land-use By the mid-1800s however, cattleweregrazingnorth of the Halava-
Moanaluaplain and may have encroachean its northernperiphery Also in the mid
to late 1800s,saltworks were putinto operationto supplythe whalingindustry Two
wereconstructedpneon thewestsideof Lelepauashpond andoneon the northwest
sideof Ka'ihikapu shpond.

It may be signi cant that QueenEmmamaintaineda residenceénereexpresslyfor
the“freedomandquiet” the placeoffered(AndersonandBouthillier 1996:A-47).She
describeghe areain 1883 asbarrenandvirtually treelesswith a populationconcen-
tratedon the coast{AndersonandBouthillier 1996:A-47).By thistime, Pu uloaCamp
hadbeenestablishedo supportthe growing sugarcaneoperation®nthe northernpart
of theplain. Soonafter, Watertavn andFort KamehamehavereestablishedFromthe
early 1900son, military useincreasinglydominatedthe Halava-Moanalugplain and
culminatedn the constructiorof presentdayHickam AFB.

2.3 Previous Archaeology

Archaeologicalwork on the Halava-Moanalugplain before 1993is presentedn de-
tail by Andersonand Bouthillier (1996:A-83—A-15). Archaeologicalinvestigations
between1994 and 1998 are summarizedoy Tomonari-Tuggleand Dye (1999). The
following accountdraws on theseauthorsbut alsoincludesreviews of mary of the
originalworks. Despitethe numberof differentandoftendestructve historicland-uses
occurringontheHalava-Moanaluglain, therearestill areasvhichretainintegrity and
thathave high potentialfor signi cant culturaldeposits.
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The history of concertedarchaeologicainvestigationon the plain datesbackonly
to themid 1980s.Beforethis,anumberof investigatorsncludingCobb(1903),Stokes
(1909),andMcAllister (1933)hadrecordedsitesontheHalava-Moanaluglainaspart
of broadersuney projectsfocusedprimarily on large-scalerchitecturafeaturesuch
asheiau stonewalls, and shponds. Cobb (1903) notedthat Lelepauashpond had
beenmostly lled andanotherunnamedshpond waspartially lled. Ka'ihikapuand
Waiaho shpondswereasyet un lled. Stokes(1909)learnedfrom local informants
thatawalled sh trapwasoncein operationat BishopPointon the eastbankof Pearl
Harborentrance.lt had beenabandonedeforethe memoryof the native informants
andthe stoneswerereportedlyusedto constructa pier nearBishopPoint. McAllister
(1933) describeKa’ihikapu shpond, Lelepaua shpond, Waiaho shpond, Ke oki
shpond, andPapiolua shpond locatedoppositéWaipi“o peninsula.

Site 82 Lelepauaalargeinland shpond,in Moanalualt is “332 acresmostly lled,”
accordingo Cobb... Thewallsarecoralandearthembankmentl 0 feetor more
wide. The pondwasbuilt by Ka'ihikapu-a-Manuia..andaccordingto Dibble
...wastheplaceat which CaptainBrown obtainedsalt.

Site 94 Loko Waiaho,known as QueenEmmas pond, was locatednearWatertavn.
The walls were of coral andsand,6.5 feet wide, 2 feet high, with ve outlets
(makaha). It coveredanareaof 32 acres.

Site 95 Loko Ke"okiwasa pondnearthe presensite of Watertavn in Halawa. It had
anarrav wall of coralrockandsand.It hasbeenlled in.

Site 96 Papiolua shpond waslocatedin Halava oppositethetip of Waipio Peninsula.

It wasa smallpond,aboutl acrein areawith awall 150feetlong, 4 feetwide
andhigh. Therewereno outletgategmakaha) (McAllister 1933).

No furtherarchaeologicalvork wasdoneontheHalava-Moanaluglainuntil 1986
whenarchaeologicaiestingprojectsbeganat Fort KamehamehgHammattetal. 1986;
Hammattand Borthwick 1987b,c, d, a; Hammattet al. 1988). Initial work on a pro-
posedwatermainreplacemenin the northwesterrpartof thefort recoveredgley. The
gley wasinterpretedasa shpond sedimentpossiblyWaiaho shpond, andreturned
a Cdateof cal A.D. 1340-165QHammattet al. 1986). A few traditionalHawaiian
artifactswere alsorecovered,including a possibleshell shhook and polishedbasalt
beadsor sinkers. Historic-eramaterial,including metal, nails, ceramics glass,shell
buttons,andbottleswasalsounearthed Thesematerialscamefrom only a few of the
670.25m testtrenchesafactthatwasinterpretedasindicatingan absencef exten-
sive prehistoricor historic occupationof the Fort Kamehameharea(Hammattet al.
1986). Four subsequenprojectsin the eastermpart of Fort KamehamehgHammatt
and Borthwick 1987b,c, d, a), during which 60 testtrenchesand augerholeswere
excavated,seemedo supportthis conclusion.No pre-contactepositavererecorded
exceptfor gley interpretedasevidenceof historic shponds(HammattandBorthwick
1987a).Work onaproposedpronaddition(HammattandBorthwick 1987d)produced
only metal,glassand ceramicartifactsdatingto the 1920sand1930s. The othertwo
projectsproducedno traditional Hawaiian or historic period deposits(Hammattand
Borthwick 1987b,c).

makaha

gley
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In 1988, work on the water main project recommencedvith monitoring of an
875 m trenchthroughthe northwesterrpart of Fort KamehamehdHammattet al.
1988). Again, no traditional Hawaiian or early historic remainswere found. Gley
correspondingo the gley obseredin 1986 was discovered. Another sampleof the
depositwasdatedandreturneda daterangeof cal A.D. 1385-1655.The depositwas
againinterpretedasevidenceof Waiaho shpond. However, historicmaps(Donn1906;
Monsarratnd) placeWaiaho shpond well to the northeasof the gley. Interpretation
of the gley as shpond sedimenthasbeencontradictedoy the resultsof subsequent
archaeologicahvestigationgDrolet 1996;KennedyandDenham1991).

Also in 1986, Watanabeconductedsurvey andtestingin the easterrinland part of
Fort Kamehamehé@Natanabel 986). Thework produceda numberof historic military
structuresaswell assedimentsndicative of a pondedmarshervironment. Fishpond
sedimentswere not found. In 1988, humanremainswere inadwertently discovered
underQuarterst14in the Fort Kamehamehaousingarea(Streck1988). Fourindivid-
ualswereeventuallyunearthedln 1991, investigationsn thenorthwestermpartof Fort
Kamehameharoducedanotherburial, an adzepreform, and a polishedadze(Shun
andSchilz1991). Also thatyear, surey andtestingwereconductedor the MIDPAC
T-1 Network project (Watanabel991). Eight augersamplesreturnedno evidenceof
cultural deposition,including shpond sediments. Later monitoring of trenchesfor
the ber-optic cablerunning from the inland northeasterpart of Fort Kamehameha
to the northwesterrpart of Hickam AFB producedno cultural materialsor shpond
sedimentgKennedyandDenham1991).

Testingandmonitoringat the wastewatertreatmenplantlocatedin the northwest
cornerof Fort KamehamehgDrolet 1992,1999a,b, 2001) between1992 and 1994
yielded 87 individual setsof humanremains,numerouspit features,and traditional
Hawaiian cultural materialsincluding charcoal,animal bone, and thermally altered
rock. Material associatedvith the thermallyalteredrock returnedan agerangeof cal
A.D. 1200-1550Historic materialwasalsoalundantandincludedbottles, metal,and
ceramicgatingto thelate nineteenttandearlytwentiethcenturies Early historicarti-
factsdatingto the1800swerealsorecovered.Thesendings con rm thatthenorthwest
partof Fort Kamehamehaontainsburiedculturaldepositdrom thetraditionalHawai-
ian andhistoric periods. Humanremainsin the former dunesandsarenumerousand
indicatetheimportanceof theareafor traditionalHawaiianburial.

Archaeologicalvork in thelate 1990sincludedmonitoringprojects(Carlson1997;
Erkelens2000;Magnusor?2001;DesiletsandMagnusor?001),aswell asseveralpale-
oervironmentalcoringprojects(Athensetal. 1997;AthensandWard1999a)b). These
projectsexpandedhearealcoverageof archaeologicahvestigationsat Hickam AFB,
and provide a more generalpicture of the distribution of historic remainsthan can
be discernedrom the previous investigationsvhich werefocusedon the Fort Kame-
hameharea.

Recentmonitoring projectshave discoveredfew traditionalHawaiian cultural de-
positsin areasoutsideFort Kamehamehavionitoring of Manuwai Canaldredgingpro-
ducedno culturalremainsor depositgCarlson1997)in excavationsthatwerelargely
con ned to recentdepositswithin the canal. Remaal of four undegroundstorage
tanksyieldedno culturaldepositgErkelens2000). More extensive monitoringprojects
by Magnuson(2001)andDesiletsandMagnuson(2001)lik ewise turnedup little evi-
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denceof culturaldepositionexceptfor possibleLelepauashpond sedimentat UST
Site 1818B.

The only signi cant nding hasbeenin the westernpart of Hickam AFB, in the
motor pool andaircraft parkingapronareagDegaandFarrell 1999). Althoughthese
areasarein the vicinity of historic Watertavn, historic remainswere not found. In-
steadexcavation producedntact traditional Hawaiian depositscontainingearthoven
featurespostmolds,shell sh, sh bone, re crackedrock, volcanicglass ak es,and
oneshelladzefragment.Onedatedfeaturereturneda C daterangeof A.D. 1720to
A.D. 1820.

Recentpaleoerironmentalinvestigationsat Hickam AFB (Athenset al. 1997;
Athensand Ward 1999b,a) extractedsedimentcoresfrom areassuspectedo be on
or near shponds. The TRACON and Vault-X coreswere suspectedo be nearthe
southwestermoundaryof Ka'ihikapu shpond (Athensetal. 1997; AthensandWard
1999a).No evidenceof shpond sedimentsasrecovered,however. Marshsediments
consistentwith the naturallandscapeshovn on 1930smaps, however, are present.
Coresfrom the vicinity of Lelepauashpond alsoreturnedno evidenceof shpond
sedimentgAthensandWard 1999b).

3 The Project Area

The projectareais locatedin the westernportion of Hickam AFB, on either side of

Worthington Avenue, eastof SignerBoulevard, TMK:9-9-01:13(see g. 2). The
projectareais level with no signi cant elevation change. The areanorth of Wor-

thington Avenueconsistsof an open,grassy eld anda coveredparkingarea. South
of Worthington Avenueare buildings 920, 922, and925. Numerouslarge treesand
exotic ornamentalegetationsurroundthe buildings. The projectareais within the
Hickam Historic District, asde ned in the Hickam AFB CRMP (Hickam Air Force
Base1998:31),andwithin theregion designatedshaving a high probability for con-
tainingarchaeologicalesourcegHickamAir ForceBase1998:33).Thisareacontains
theformerWatertavn settlement g. 4 on pagel4).

Watertavn wasa2,000acresettlementontainingnumeroudargestructurestoads,
rail lines, portfacilities,andanethnicallydiversepopulationof laborersesponsibldor
thedredgingof PearlHarbor(Hollingsworth 1935). Thetown got its namebecaus®f
thefrequentleaksin its watermain, which wasinstalledso hastily thatmuchof it lay
above ground.In 1935the populationof Watertavn numbered.,000laborersandtheir
families,including300school-ageahildren(Hollingsworth 1935). Thetown included
a schoolhous@ndadjacentCatholicChurch,a theater postof ce, atleastonehotel,
anda numberof storesandof ces.

Laborersworking on the PearlHarbordredgingprojectareknown to have livedin
ethnically distinct neighborhoodéncluding populationsof RussiansHawaiians,and
JapaneseA 1935newspaperarticle mentionsat leastone Japaneséamily housedon
“the wharf” living in traditional Japanesstyle, with the womendressedn kimonos
andobis (Hollingsworth 1935). Material remainsindicative of ethnicity may helpin
delimiting theseneighborhoodarchaeologicallySuchdepositsalsohave the potential
to addresgjuestionsaboutthe degreeof seggregationof theseneighborhoodsto assist
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in drawing lifestyle comparison®etweersub-communitiesandto assestheretention
of native ethniccharacteristics.

In additionto housingits residentpopulation Watertavn wasnotedasa recreation
hub for the entireregion, completewith gambling,drink, and prostitution. Theseas-
pectsof thelate historiceraarerarely documentedby archaeologistandmay provide
importantdataregardingeverydaylife in a “temporary” laboringcommunitysuchas
Watertavn. By the early 1930sWatertavn wasfalling into disrepairand businesses
weredeclining. Demolition beganin 1935,whenHickam AFB air elds replacedhe
town.

Despiteintensehistoric actiity in this area,remainsassociatedvith Watertavn
proved elusie prior to this project. Two hypothese$have beenproposedo explain
the lack of Watertavn remainsin previous projects(Desilets2002). The absencef
remainswere explainedasa samplingproblemdueto the limited natureof previous
undertaking®r werethoughtto indicatea verylow level of preserationdueto Hickam
AFB construction.

4 Project Design

This sectionsetsout the designof the project. It reviews a predictve modelfor ar-
chaeologicabndhistoricalresourcesspeci esthe eld problemthatthe monitoring
is designedo addressand setsout the researchproblemsto which eld datawere
applied. Following this, the methodsusedfor recordingandsamplingin the eld are
describedandattentionis drawn to the existenceof procedureso dealwith inadvertent
discovery of humanremains.

4.1 Predictive Model

A predictvemodelfor archaeologicahndhistoricalresource¢AndersorandBouthillier
1996:A-116)guideshistoricpreserationreview of undertakingsitHickamAFB. Based
ontheresultsof archaeologicaprojectsanddocumentaryesearchthe modelde nes
threelevelsof probabilityfor nding archaeologicabr historicremains:high, moder
ate,andlow. Theseprobability levels areorganizedinto regionalzones(g. 1). This
regionalbreakdavn,in conjunctionwith theestimatedocationsof historicsettlements,
landscapdeatures,and previous archaeologicaprojects (Andersonand Bouthillier
1996:17,21, 23), hasproven especiallyuseful for investigatorsworking at Hickam
AFB.

Sincethe developmentof the predictive model,a greatdealof new archaeological
work hasbeendonein areasdesignate@shigh andmoderatgrobability. Theresults
of thiswork canbe usedto evaluatethe succes®f the predictve model.

The bulk of modernarchaeologicatesearchon the Halava-Moanaluaplain has
focusedon the Fort Kamehameharea. Testingand monitoringtherehave produced
ahundantpre-contachumanremainsjraditionalHawaiian culturaldepositsgarly his-
toric remainsanddepositdrom late historicmilitary occupation By comparisongther
areashave producedalmostnoculturaldepositiorotherthanHickamAFB construction

Il.
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Findingsfrom eight recentprojects(Athenset al. 1997; Athensand Magnuson
1998;AthensandWard1999b a; DegaandFarrell 1999;Carlson1997;Erkelens2000;
Magnusorn2001), give someindicationof the succes®f the predictive modelfor ar
chaeologicalesourceoutsidethe Fort Kamehameh#rea( g. 6). No historic sites
werefoundin the low probability zone,aswould be expectedfrom the model. The
high probability zone,however, with somel7 excavation sitesspreadthroughoutthe
zone,shaws only one possiblehistoric site, identi ed aspossible shpond sediments
from Lelepaugond,andonesite containingtraditionalHawaiiandeposits Fromthese
results,it is clearthatthe modelmight over-predicthistoric sitesin the regionsonce
occupiedby Watertavn and the traditional Hawaiian shponds. Although the Fort
Kamehamehareahasprovento be archaeologicallyich in its northwesterrregion,
very little hasbeenrecoveredfrom therestof the high probabilityzone.

HHHHHE——-7

A

Figure6. Resultsof recentarchaeologicainvestigationsat Hickam AFB. Adapted
from Tomonari-Tuggleand Dye (2000, g. 5). Sources:Magnuson(2001); Athens
et al. (1997); Athensand Magnuson(1998); Athensand Ward (1999a,b); Carlson
(1997);Erkelens(2000); DegaandFarrell (1999).
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Thereare several possiblereasondor the negative resultsof the archaeological
monitoring projects. First, the few positive resultsmight be a function of sampling;
therehave beenrelatively few, small-scalesxcavationsoverthelarge areaclassi ed as
high probability. Secondthepredictve modelmightunderestimatthedegreeto which
culturaldepositaveredestroyedduringbaseandair eld constructiongspeciallyin the
northwesterrpart of Hickam AFB wheremary excavationshave producednegative

ndings. The centralandeasterrpartsof Hickam AFB have not receved nearlythis
intensity of investigationand consequentlythe degree of preseration of the former
shpondsis notknown.

Someideaof the degreeof disturbancenvolvedin constructingHickamField can
be obtainedfrom historic photographs.Runway constructionin 1937, for example,
setfoundationsthat extend well into the coralline substratg g. 7). The destruction
of historic or traditional Hawaiian featuresin suchan areawould appeartotal. Since
runwaysencompass major part of the centraland easterrpartsof Hickam AFB, it
may beinferredthatsubstantiaportionsof theformer shpondshave beendestrged.

Figure7. Runway constructiorat HickamFieldin 1937.

The predictive modelmight have overestimatedhe probability of nding archae-
ologicalresourcesn northwesterrHickam AFB. Archaeologicakesultsindicatethat
the modelaccuratelypredictsa high probability of cultural depositsin the southwest
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coastalreaof Fort Kamehamehadlts succesi predictingarchaeologicalesourcein
otherhighandmoderateprobability areasawaits furthertesting.

4.2 Field Problem

The eld problemis de ned asa phaseof sub-suréiceinventorysurwey for traditional
Hawaiianandhistoric-eraarchaeologicadites.Giventheextensive moderndisturbance
to Hickam AFB, traditional Hawaiian and historic-eradepositsare likely to exist as
discontinuousemnantsTheprimary eld problemof the monitoringis identi cation
of paleosolsand cultural remainsappropriateor suitablefor datacollectionthrough
a programof limited test excavation and sampling. The eld problemis explicitly
constrainedo theundertakings areaof potentialeffect.

4.3 Reseach Problems

The problemsof archaeologicamonitoring can be separatednto two generalcate-
gories:siteor depositidenti cation andsite or depositcharacterizationSite or deposit
identi cation refersto the location of intact cultural deposits,and the estimationof
their extent and depth. Site or depositcharacterizatioproblemsrefer to the deter
minationof the natureandsigni cance of the deposits,andtheir potentialto address
questionsof Hawaiian cultural history and settlement.This setof researchproblems
concernglement®f stratigraphidnterpretationthehistoricalsequenceandthelarger
problemsof HawaiianarchaeologyArchaeologicatemainsn the projectareaareim-
portantfor their potentialcontributionto the knowledgeof life in ethnicallydiverselate
historic-erdaborcommunities.

4.4 Methods

The backhoeoperator Gary Greenwwnod, andthe constructioncren were briefed on
the goalsand methodsof the archaeologicaproject. They were instructedthat the
archaeologicamonitor hadthe authorityto halt excavationin theimmediateareaof a
nd. They cooperatedully throughoutheentireproject.

An archaeologicamonitor was presentat all timesthe backhoewas excavating
within the projectarea. Monitoring took placefrom April 9 throughApril 24, 2003.
It was carriedout by Windy McElroy on April 14—18and 21-24,SeamusPuetteon
April 10and24,andThomasDye on April 9, 10 and14. Monitorskepta daily log of
actiity andtook digital photographssappropriate Stratigraphigro les weredravn
in theareaof greatestrtifactconcentratiormandin anareathatlackedartifacts.

Artif actswere collectedfrom the backdirtand from the side walls of the trench.
They wereassignedo oneof eighteercontextsidenti ed in the eld recordedaccord-
ing to verticalandhorizontalposition. Theidenti ed contextsarelistedin appendixA.

All collectedartifactsweretaken to the archaeologyaboratoryat the University
of Hawai'i AnthropologyDepartmentwherethey werewashedsorted,andcataloged.
Historicartifactswereidenti ed anddescribedy SusarlL.eboatB. P. BishopMuseum.
Faunalremainswereidenti ed by Alan C. Ziegler.

paleosol
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4.5 Field Recordingand Sampling

Field recordingandsamplingweredirectedtowardtheresearctproblemsenumerated
in the AMP (Desilets2001). They areintendedto mitigate ary potentially adverse
effectsto historic properties.Standardof documentationtecording,andanalysisof
featuressoil andsedimentpro les, andartifactsaccordwith the Secretaryof the In-
terior's Standads and Guidelinesfor Archaeol@ical Documentation Accuratemap
locationsof stratigraphicpro les andarchaeologicafeatures,deposits,and artifacts
wererecorded.

The rst threeitemsin thefollowing list areintendedo provide basicstratigraphic
datarelevantto thereconstructiorof landsurfacesn theprojectareain sufcient detail
to make possiblecorrelationof land surfaceswith informationfrom early topographic
mapsand with information from pastor future archaeologicaprojects. Iltems four
throughsevenareintendedo addresshe problemof long termuseof a stablesurface
andtheassociatedif culties of inferring useandoccupationahistory.

1. The archaeologicamonitor recordedall stratigraphicpro les with cultural re-
mainsor features;stratigraphicpro les where sampleshave beentaken; and
pro les wherethereis a sedimentarychangeor nonconformitythat, in the pro-
fessionaljudgmentof the archaeologicamonitor, containsinformationimpor-
tantfor theresearciproblemsenumeratedh the AMP;

2. Thearchaeologicahonitormaintainedietailednoteson exposuresvhosestrati-
graphicpro les werenotdrawn;

3. Thelocationsof stratigraphigro le drawingsandphotographsvererecorded;
4. All culturaldepositavereexaminedin the eld for:

(a) Evidenceof micro-strati cationandotherdatarelevantto theevaluationof
depositionahistory;and

(b) Evidenceof disturbancejrregularity, or boundaryconditionsthat might
indicateculturalactiities.

Suchevidencewasrecordedn thepro le description.

5. All depositsvereexaminedfor culturalitemsandthe stratigraphigpositionsof
thesdtemsnoted.Notationincludesreferencdo the estimatedageof theartifact
andhow this agemightindicateeitherdisturbancedo a depositof differentage,
or theageof thedeposititself. In particular evidencefor nineteentlcenturytra-
ditional Hawaiian occupationvasnoted,aswell asevidencefor earlytwentieth
centurymilitary, commerciakugarcanegr otherusesof theland;

6. Pro le descriptionsnclude appropriatetechnicalinformation (in conformance
to standardestablishedby the U.S. Soil ConserationService),aswell as eld-
basednterpretatiorof depositionahistory;and

7. Thestratigraphigositionsof samplegollectedrom pro les, includingartifacts,
featurecontentssedimentsanddatingmaterialswererecorded.
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4.6 Inadvertent Discovery of Human Remains

Specialprocedurespplicablein the eventthathumanremainswereinadwertentlydis-
coveredcanbefoundin the AMP (Desilets2001).No humanremainsverediscovered
duringarchaeologicamonitoring.

5 Results

This sectionpresentshe resultsof archaeologicammonitoringin the projectarea.Cul-
tural materialsuncoveredduringthe trenchingwerecon ned primarily to the portions
of thetrenchsouthof WorthingtonAvenue.North of WorthingtonAvenueonly asingle
bottlewasrecoveredasanisolated nd, unassociatedith a culturallayeror features.

Abundantearlytwentiethcenturyartifactsrecoseredsouthof WorthingtonAvenue
arelikely remainsof the settlementat Watertavn (seepg. 19). Cultural materialwas
foundin a concentratioreastof building 920, at contect 15 (appendixA), andasiso-
lated nds in the vicinity of buildings 920 and 922. Glassand ceramicswere the
dominantmaterialsrecoveredin both the artifact concentratiorandasisolated nds.
Theglasscollectionconsistsof two intactbottles,anintactjar, andmorethan200bot-
tle andjar fragments.The ceramiccollectionconsistsof 54 vesselfragments.Small
amountof metal,linoleumtile, shell,bone,andcharcoawerefoundaswell. Historic
artifactsidenti ed by BishopMuseumhistoricarchaeologisbusar_eboaredescribed
in appendixB.

5.1 Stratigraphy

Stratigraphyconsistedf four layersthroughoutmostof the projectarea( gs. 8 and9,
table2). Layerl, amoderntopsoil, overlaylayerll, apalebrown Il material,which
hadbeenlaid down over layerll, anin situ brown sandyclay. Layer|V is the coral
bedrockfound throughoutHickam AFB. The only exceptionto this four-layer se-
guencewas the areacontainingthe artifact concentration( g. 10, table 3). In this
section,the moderntopsoil, layer I, overlay a single layer of dark yellowish brown
[l containinga lensof culturalmaterialthathadbeenlaid down directly on the coral
bedrock.No intactculturaldepositor culturalfeatureswvereidenti ed in thetrenchor
in ary of thetrenchwalls.

Table2. Stratigraphigro le descriptionpasicfour-layersequence
Layer Depth Description
| 0-16 Dark reddishbrown (2.5YR 3/4, dry); silty clay loam; ne and medium
rootsthroughoutabrupt,smoothboundary
Il 16-50 Palebrowvn (10YR 6/3,dry); mediumsand(1/4—1/2mm); 5% coral; abrupt,

smoothboundary

1] 50-65 Strongbrown (7.5YR 4/6, dry); sandyclay; few ne and mediumroots;
abrupt,smoothboundary

\ 65+ Solid coralbedrock.

Centimeterdelov surface.
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Unexcavated

cm

Figure 8. Westwall pro le makaiof pebblewalkway west of Building 920. a,
metal; b, very dark brown (10YR 2/2) lens; ¢, glassandshell. Seetable2 for layer
descriptionsand gure 9 for a photograptof the section.

Table3. Stratigraphigro le descriptionatcontext 15

Layer Depth Description

| 0-20 Dark reddishbronvn (2.5YR 3/4, dry); silty clay loam; ne and medium
rootsthroughout;abrupt,smoothboundary

1] 20-65 Dark yellowish brovn (10YR 4/4, dry); clay loam, 2% coral; abrupt,
smoothboundary

I} 65+ Solid coralbedrock.

Centimeterdelow surface.
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Figure9. A portionof thewestwall of thetrenchwestof Building 920shawving the
bottomthreelayers. See gure 8 for a pro le of this section.Layersaredescribedn
table2. Thescaleis markedin 10 cmincrements.

T Cultural deposit

Figure10. Stratigraphigro le atcontet 15,the concentratiorof culturalmaterial.
Seetable 3 for layer descriptions.Note thatthe trenchwaspartially lled beforethe
stratigraphicsectionwasdrawvn.
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5.2 Artifacts

This sectionsummarizeshe artifactsrecoveredfrom the artifactconcentratiorat con-
text 15, alongwith theisolated nds foundelsavherein thetrench.A detaileddescrip-
tion of theartifacts,orderedby context, is presentedn appendixB.

5.2.1 Artifact Concentration

A concentrationof cultural materialwas encounteredn the easternportion of the
projectarea,directly eastof building 920, which is part of the lodging complex on
WorthingtonAvenue( g. 2). Theconcentratiorstretchedacrossa 10-metersectionof
thetrench32—42centimeterselow the surfacein alayerof Il. Becauseulturalma-
terialwasfoundin secondargontext andno featuresverepresentgxcavationwasnot
halted. Artif actswere collectedfrom the excavation backdirtand walls of the trench
without the aid of screenswith the intention of collectingdiagnosticmaterialsthat
couldbeidenti ed anddated.Glass,ceramic,linoleum, metal,andbonewererecov-
ered.Thesearebelievedto betheremainsof the historicWatertavn settlement.

Glass Oneintactbottle,oneintactjar, 152 bottleandjar fragmentsandonewindow
glassfragmentwererecoveredfrom theartifactconcentrationBottle andjar fragments
camefrom milk, soda,beer gin, oil, food, medicine,cosmeticandhouseholdleaner
containerglatingfrom 1880to after1924.All of thebottlesandjarsweremanufctured
in theUnited States.

Theintactbottleis a clearcolored,mold-blown medicineor extract containerthat
datesfrom 1880-191( g. 11). Theintactjar isamachine-madeold creamcontainer
manuficturedbetweerll924and1964by the Hazel-AtlasCompaly in Wheeling,West
Virginia.

Glassfragmentswverelight blue, clear, cobaltblue,light green,amber brown, dark
olive,andaqua( gs. 12 and13). Thesefragmentsepresentt least20 differentcon-
tainers. Clearglasswasthe mostabundant,numbering77 fragmentsrom at least11
bottlesandjars. The 41 fragmentsf cobaltblue glassrepresenatleastfour “Phillips
Milk of Magnesia”bottlesmanufcturedn Connecticuin 1928. At leastfour amber
coloredbottleswere householdcleanercontainerstwo of which were manugctured
by Purex andCloroxin SanFransiscoCaliforniain 1932.

Ceramics Ceramicdrom theartifactconcentratiorincluded53tablevarefragments
andonefragmentof anindustrialporcelaininsulator Mostof thetablevaredatedfrom
the late nineteenthcenturyto the early twentiethcenturyand includedfragmentsof
platescups,asaucerarice bowl, andashallav dish. Theseconsistef plainanddec-
oratedwhiteware( g. 14),plainironstongablavare,andplainanddecorategborcelain
(g. 15). Oneof theironstoneplateswasmanufcturedn Buffalo, New York, andthe
porcelaintablevare wasimportedfrom Japan. The whiteware was manufcturedin
eitherEnglandor the United States.
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Figurell. Medicineor extractbottlefrom context 15.

Figure12. Glassfragmentdrom context 15. a, Clorox bleachbottle baseb, Purec
bleachbottle base;c andd, Phillips Milk of Magnesiabottle fragmentse andf, clear
rim sherds.

Metal Six wire nails,athreadechut andbolt, andthreefragmentsof a pocket knife
wereamongthe metalitemsrecovered. Thewire nails post-date¢he 1890s;the ageof
the othermetalitemsis uncertain.
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Figure 13. Light-coloredglassfragmentsdrom context 15. a andd, food oil bottle
embossedMeat Compan”; b, light greensherdwith prominentbubble;d, embossed
aquabottle base, WaialuaSodaWorksbottle fragment.

Figure 14. Hand-paintedvhitewarefrom context 15. Note the gold gilt alongthe
rim of bothsherds.

Bone Four small fragmentsof bonewere amongthe materialscollectedfrom the
artifactconcentratior(table4). Threeof thesewereidenti ed assmallto mediumor
mediummammalwhile onefragmentwasof a mediumvertebrateNoneof thebones
arethoughtto be human(Ziegler 2003).

5.2.2 Artifacts from Elsewherein the Project Area

A numberof artifactswerefoundin otherpartsof theprojectarea.Thesewereisolated
nds unassociate@ith the main concentratiorof cultural material. They includedan
intact bottle and fragmentsof glass,ceramic,metal, bone,shell, and charcoal. The
intact bottle was found 4 m north of Worthington Avenue,north of building 920 in
disturbedsoil (g. 16). This clear facetedbottle wasmanugcturedn SanFrancisco,
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Figure1l5. Porcelainceramicamportedfrom Japanrecoveredfrom context 15. a-c,
bluetransferprint; d ande, plain basesherdsrom differentvesselsf, gold gilt handle.

Table4. Identi ed faunalremains

Context  Taxon Count  Wt. Notes
15 Small-to-Mediumand/orMedium 2 2.0
Mammal
15 MediumMammal 1 4.0
15 Medium Vertebrate 1 0.3
18 Mediumor Large Mammal 2 6.2 Onemetalsaved.
18 Bostaurus(domesticcattle) 1 86.0 At least2—2- yrsold.

Weightin grams.

Californiain 1930. Glassfragmentsconsistedof 37 green,brown, aqua,and clear
piecesof alcohol,food, and Clorox bottles. The earliestpiecemay be a fragmentof
a mold-blovn bottle predating1910. The mostrecentare a numberof beerbottle
fragmentamanufcturedn 1947. Thesewerefoundonthewestsideof building 920in
atangleof roots;they clearly postdatehe otherhistoric artifactscollectedduring the
monitoring.

Japanesg@orcelainfragmentswere found on the eastand west sidesof building
920 andsouthof building 922. Two of thesewere hand-paintedice bowl fragments
andtwo weretransfefprintedshallon dishfragments.The patternon oneof the shal-
low dish fragmentswasidenticalto several of the piecesrecoveredfrom the artifact
concentrationAll postdatel880. Metal consistedf aniron wire fragmentanda wire
nail. The pieceof wire wasfound on the westside of building 920 andmay be part
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Figure16. Wholebottlewith exteriorribbing from context 1. This bottlewasman-
ufacturedn SanFranciscdn 1930.

of fencing, a containerhandle,or a clotheshanger The nail wasrecoverednorth of
building 920andpostdateshe 1890s.

Threefragmentsof bonewere found at the southwestornerof building 922, at
approximatel\84cmbsin alayerof Il (seetable4 onthepagebefore).They consisted
of onefragmentof mediumor large mammalthatwascutwith ametalsaw, onenatural
fragmentof mediumto large mammal,andonedomesticcattle,Bostaurus long bone
fragment.The mediumor large mammalbonesarebelievedto be non-humar(Ziegler
2003),andthemetalsawing on oneboneis indicative of butchering.Shellconsistedf
threeunidenti ed fragmentfoundonthewestsideof building 920,andanunidenti ed
pieceof charcoawasrecoveredfrom the eastof building 920, just north of the artifact
concentration.

6 Conclusion

Archaeologicamonitoringof all undertakingactivities with a potentialfor adverseef-
fecton historicsitesyieldedsecondarylepositof culturalmaterials.Much of thecul-
tural materialrecoveredfrom the projectareadatesto the late 1800sandearly 1900s,
supportingthe hypothesighatthesearetheremainsof Watertavn, a 2,000acresettle-
mentthat washometo RussianHawaiian, and Japaneséborersbetween1908and

1935.
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Artif actslater than 1935 were relatively rare, limited to the isolated nd of beer
bottle fragmentshatdateto 1947. Thesefragmentsareunassociatedith the artifact
concentratiorthat representghe primary location of Watertavn remains,and were
clearly depositedater. No traditional Hawaiian artifactsor cultural materialswere
found. No humanremainswereuncoveredduringthe trenchexcavation.

The Watertavn cultural materialsprovide a glimpseinto the way of life of an
ethnically-diversecommunityof the late historic era. Watertavn glasscamefrom a
wide rangeof productsusedin every-daylife. Food andbeveragecontainersncluded
beer soda,andmilk bottlesand catsupandrelish jars. Householdcleanerscosmet-
ics, andmedicineswererepresentedswell. All of the glasswasmanugcturedn the
United States,indicating closeeconomicties to the U.S. at a time whentherewere
multiple foreign interestsin Hawai'i. The majority of ceramicsmay have beenim-
portedfrom the U.S.,aswell. Japanesgorcelainwasalsoutilized at Watertavn, but
waslesscommonthanEnglish/Americartablevare. Japanese@blevareincludedrice
bowls, shallov dishesandacup,perhapstemsof every-dayusein oneof Watertavn's
traditionalJapaneshouseholds.

The remainsof Watertavn have eludedarchaeologist§or more than a decade
(KennedyandDenham1991;Carlson1999; DegaandFarrell 1999; Magnusorn2001;
Grant2002). The absencef remainshasbeenexplainedasa samplingproblemdue
to the limited natureof previous undertakingor asan indicationthat the settlement
wasthoroughlydemolishedduring constructionof Hickam AFB (seepg. 4.1). Their
discovery in a secondarycontext indicatesthatboth explanationsare correct. The ar
tifact concentratiorat context 15 appeargo represent small lens containingdebris
from the demolition of Watertavn that wasincorporatednto I materiallaid down
during constructionof the Air Forcebase. Cultural features,suchasthe remainsof
housesor othertypesof infrastructurepresentin Watertavn, were not found. Thus,
theoriginal locationof theartifacts,prior to theirincorporationinto the Il material,is
not known. Giventhatthe projectareawaswithin the areaof Watertavn, it is likely
thattheartifactswerenotmovedfar from their originallocation. Futurework makaiof
WorthingtonAvenuestandghebestchanceof recoveringadditionalremainsof Water
town. Thereforeit is recommendethatthe areamakaiof WorthingtonAvenueremain
atahighlevel of probabilityfor encounterindnistoric properties.

Althoughtheartifactdepositat context 15 representsomethingof a breakthrough
in the archaeologicakearchfor the remainsof Watertavn, the deposititself is not
a signi cant historicsite. This is becauseasa secondargeposit,it lacksintegrity of
locationandassociatiomequiredby thecriteriafor signi canceevaluationsetoutin 36
CFR860.4.Thus,the actiities of the undertakinghadno effect on signi cant historic
properties becausesigni cant historic propertieswere absentin the communication
line trench.

makai
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A ContextList

A CONTEXTLIST

Context
1

2

3

11

12

13

14

15

16
17
18

Material
Glass

Glass,Shell
Shell,Metal
Glass
Metal
Glass
Metal
Ceramic

Metal
Ceramic

Ceramic
Glass
Glass
Charcoal

Ceramic,
Glass,
Linoleum,
Metal, Bone
Glass
Ceramic
Bone

Provenience

4 m north of Worthington
Ave.,northof Bldg. 920
West of Bldg. 920, 60 cm
southof pebblewalkway
West of Bldg. 920, 2.5 m
southof pebblewalkway
Westof Bldg. 920, 3 m from
southendof parkinglot
Westof Bldg. 920, southend
of trench

Westof Bldg. 920, southend
of trench

Westof Bldg. 920, southend
of trench

Westof Bldg. 920, southend
of trench

North of Bldg. 920

Eastof Bldg. 920, 4 m south
of WorthingtonAve.

East of Bldg. 920, north of
Bldg. 918

East of Bldg. 920, 4-5 m
southof WorthingtonAve.
Eastof Bldg. 920,5 m south
of WorthingtonAve.

Eastof Bldg. 920,20 m north
of WorthingtonAve.

Eastof Bldg. 920, 25-35m
southof WorthingtonAve.

Southof Bldg. 922

Southof Bldg. 922
Southwest corner of Bldg.
922

Depth
Unknown

50
45
70
N/A
N/A
N/A
N/A

40
Unknown

10
18
Unknown
32

32-42

68

34

Notes
Cameupin backhoe

In westwall face

In eastwall face

In eastwall face
Building debris dis-
cardedn eld
Frombackdirt

Building debris dis-
cardedn eld

Frombackdirt

Cameupin backhoe
Cameupin backhoe

Cameupin backhoe

In southwall face
Cameupin backhoe

In westwall face
Cameup in backhoe,in
backdirt,andin eastand
westwall faces
Cameupin backhoe
Cameupin backhoe

Found by workers dig-
ging with shovel

Centimeterdelow surface.



35

B Non-Traditional Artifact Descriptions

By SusanrA. Lebo

Context1 Thiswhole,machine-madéottle hasa slight yellow tint, suggestinghe

useof seleniumasadecolorizingagent,a practicecommonin the period1916-1930.
It hasexterior ribbing, alug nish, andanembossednanugcturingmarkonthebase
(see g. 16 onpage32). It wasmanufcturedby the lllinois Paci ¢ CoastCompaly,

SanFranciscq1930-1932).

Context2 Two smallpiecesof shellandfragmentsof two bottleswerefound. These
two bottleslik ely aremachine-madbeveragecontainersFive fragmentsseveralwith
embossingor texturing, were recoveredfrom the emeraldgreenbottle. The manu-
facturingmark indicatesmanufictureby the Glenshav GlassCompairy. This Penn-
sylvaniacompaury primarily madealcohol bottles. The single non-diagnostidorown
fragmentmaybefrom a beerbottle,or possiblya Clorox bottle. This latter possibility
is suggestedby therecovery of Clorox bottleselsavherewithin the projectarea.

Context 3 A thin, non-diagnostichighly corroded,iron wire fragmentwas found
alongwith asmallpieceof shell. Thewire fragmentcouldbefrom avariety of objects
rangingfrom fencingwire, a containetandle or evena clotheshanger

Context4 Thisbrown, machine-madbeerbottleisembossedntheside“4/5 QUART.”
Manufacturingembossingon the baseindicatesit was manufcturedin 1947 by the
Owens-lllinoisGlassCo.,which hadplantsin mary stateq g. 17).

Figurel7. Brown beerbottlebasefrom 1947.

Context5 Building debrisdiscardedn the eld.
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Context6 Thesewo aquabottlesherdselongto two differentmachine-madéost-
1910)wide-mouthbottles. Oneis a rim-shoulderfragment,while the otheris a base
fragment.Both likely arefrom food jars,which werenot commonlyusedin this area.

Context 8 This smallrim fragmentis to a shallav dish identicalto several vessels
foundin context 15 (g. 18, a). This Japanestablevare hasa blue transferprinted
motif. Suchvesselhave beenwidely availablesincethe 1880s.

Figure 18. Japanestablevare. a, shallov dish, contet 8; b, porcelainrice bowl,
context 10; ¢, porcelainrice bowl, context 11; d, cupor shallow dish,context 17. See
appendixA for alist of collectioncontexts.

Context 9 This is a whole wire nail, 6 in. long. Wire nails were rst importedto
Hawai'i in the mid-1890s.This styleof nail is still commonlyavailable.

Context 10 This is a single rim-body fragmentof a Japanes@orcelainrice bowl
(g. 18,Db). It hasa hand-paintedlue geometricand oral motif. Suchvesselshave
beenwidely availablesincethe 1880s.

Context11 Thislargeporcelainfragmentis partof a Japaneseace bowl (g. 18,¢).
Thebowl hasahand-paintedjeometrianotif. Suchvessel$have beenwidely available
sincethe 1880s.

Context12 Thissmallnon-diagnostiédragmeniof aquabottleglasshasa at surface,
whichmaybepartof thebase Althoughtoo smallto bede nite, thisfragmentappears
to befrom amold-blown bottle (pre-1910).
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Context 13 Thetwo bottle glassfragmentsfoundat this locationarenon-diagnostic
to manufcturingtechnologyandcontents Both appeato be partsof beveragebottles.
Onepieceis clearandthe otheris aqua.

Context15 Onepieceof light greerwindow glass(2.1 mmthick) and152fragments
of bottleglasswerefound. Also collectedaretwo wholebottles,53 ceramictablevare
fragmentsawhite porcelaininsulatorfragment,andtwo piecesof oor linoleum.

At least20 bottlesarerepresentedsomeby a singlefragmentandothersby more
than 20 pieces. One bottle fragmenthasa slight aquatint, but is otherwisenon-
diagnostic. The two light blue fragmentsare also non-diagnostic. Two manganese-
decolorizedragmentsarefrom bottlesmanugcturedbetweenl880and1910. Oneis
possiblyfrom acasegin, theotheris too smallto identify to bottletype. Two fragments
appeatrto have a slight yellow tint, suggestinghe useof seleniumasa decolorizing
agent.Seleniumwascommonlyusedfor this purposebetweenl916and1930.

Seventy-seenclearfragmentsepresenatleastelevenmachine-madbottles. Two
arewide-mouthfood jars with continuous-threadelips (post-1924).Oneis identi -
ableasarelishjar andanotheras“Heinz” catsup.The catsupbottlewasmanufctured
by the lllinois Paci ¢ GlassCorporation,SanFrancisco(1925-1930).A milk bottle
is alsorepresentedywhich was manugcturedby the NorthwesternOhio Bottle Com-
pary (1911-1929) At leastfour of the clearmachine-madéottlesaresodas.Oneis
diagnosticto both manufcturingand bottling companiesand anotheris identi able
to manufctureonly. Both bottlesdatebetween1925-193Gndwereproducedn San
Francisco. Onewas madeby the Paci ¢ CoastGlassCompary and containedsoda
from WaialuaSodaWorks( g. 13,€). Theotherbottlewasmadeby thelllinois Paci ¢
GlassCompary. A machine-madelearmedicine/atractbottle fragment(post1910)
wasfound,alongwith a mold-blovn whole example(1880-1910).

At leastfour “Phillips Milk of Magnesia’bottlesarerepresentetby 41 piecesof
cobaltblueglass( g. 12,candd). Thesemachine-madbottlesareovalin shapehave
continuous-threadedhishes (post-1924),and compaty embossingwhich indicates
the compaly waslocatedin Glenbrook,Conn. Onefragmenthasa patenthumberon
thebasendicating1928.

The elevenlight greenfragmentsare from threemachine-madéottles. Oneis a
beveragebottle, probablya sodaor beer Oneis unidenti able, while the third is a
panelbottle( g. 13,a). Thepanelsareembossedndicatingthebottlecontainedsome
type of food oil producedoy anunidenti ed “Meat Compary.”

The 18 amberandbrown fragmentsare from at least ve machine-maddottles,
oneof which mayhave beena beer Four arehouseholdtleanersTwo areidenti able
tocompaty: Purex andClorox. TheCloroxbottlehasamanufcturingmarkassociated
with eitherlllinois Paci ¢ GlassCompaly or the Paci ¢ CoastGlassCompaly, both
of SanFranciscq1932).

Thesevendarkolive greenfragmentsarefrom asinglealcoholbottle,while the 16
aquapiecesarefrom severalbottles. The thicker fragmentsarefrom alarge machine-
madecontainey possiblywide-mouthjar or a jug. The otherpiecesarefrom a beer
bottlemanugcturedoy the AdolphusBuschGlassManufacturingCompaly, St. Louis.
This mold-blovn beerbottle dates1904-1907.
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Two white milk glasscold creamjars are present;,onewhole and one partial jar.
Both are machinemade,dateto the 1924-1964period. The whole jar was madeby
the Hazel-AtlasGlassCompaty, Wheeling,WestVirginia( g. 19). Theotheralsohas
embossingbut wasnotidenti able to compaty.

Figure19. Coldcreamjarfrom context 15.

Elevenfragmentsareplain English/Americarblue-tintedwhitewares all of which
appeato be partsof plates.Nonecrossmendéndall but two arefrom thicker vessels.
Thesdikely datebetweenl850and1910.

Otherplain English/Americarwhitewaresareoneunburnedandfour badlyburned
fragments.Threeareplaterims, while the fourthis a cuprim. A discolored partially
burnedplaterim with a light repoug& motif is alsopresent. Thesevesseldikely date
from the 1900to 1920period.

Four piecesof English/Americanwhite whiteware have polychrome, oral, over
glaze,decalcomaniaecorationsEachappeardo be from a separateessel Threeare
portionsof plates while the fourth is probablypartof a cup. Two piecesof uted cup
have both gold gilding and oral decalcomanialecorationon the exterior anda thin
hand-paintedluerim bandon theinterior. Thesepolychrometablavareswerelikely
popularbetween1900and1930.

Thethreewhiteironstoneablevaresconsistof two platesandasaucerall of which
are plain (n=18 sherds). Fourteenfragmentsare from a single plate with a partial
makers' mark on the base( g. 20). This stenciledmark belongsto Buffalo Pottery
(Buffalo, New York). The “Q.M.C.” portion of the mark indicates“Quality Stamo
Compary” wareswhichwereproducedn the1920sand1930s.Theothertwo vessels
aresimilarin styleandmay have beenmadeby the samecompaty.

Threeof the seven English/Americandark ivory-tinted whiteware fragmentsare
plain andtoo smallto identify to vesseform. Two arepartsof cupswith polychrome,
oral, decalcomanialecorations.Oneis from a cup with a silver gilded rim band,
while the lastis a scallopedandrelief-moldedplaterim fragment. Thesewareswere
mostpopularbetweernl 930and1960.

Also presentiresix piecesof porcelain,jncludingtwo undecoratetiasefragments.
Oneis a cup handlewith gold gilding. The othersaretwo piecesof arice bowl anda
rim to a shallav dish. All appearto be Japanes@ origin. They likely dateafterthe
arrival of Japanesanmigrantsandseveralre ect stylesstill available. All arestyles
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Figure20. BuffaloPotterymarkonironstoneplate.

widely availableduringthe rst half of thetwentiethcentury

Miscellaneoustemsfrom this contet include ve wire nails, onewire nail/spike,
threepiecesof a small pocket knife, onethreadedbolt and nut, one partial threaded
bolt, two unidenti ed fragmentsof iron, anda smallbatterycorefragment.

Context16 This non-diagnostipieceof clearbottle glassis notidenti able to tech-
nologyor contentslts diametersuggests# maybe partof awide-mouthjar.

Context 17 Thisis asmallrim fragmentof a cupor shallav dish. It is Japanes&
manufctureandis decoratedvith ablue-transfeprint “dashedine” motif ( g. 18,d).
This motif hasbeenfoundin mary late nineteentlor early twentiethcenturyassem-
blages.
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B NON-TRADITIONAL ARTIFACT DESCRIPTIONS

Table6. Historicartifactidenti cations
Context Count Material Description Date Range Reference
1 1 Glass selenium-decolorizethot- 1930 Jones and
tle Sullivan
(1988); Mun-
se/ (1970);
Toulouse
(1971)
2 6 Glass,Shell 1 med. green beverage 1910-1940 Jonesand Sul-
bottle, 1 unid. brown bot- livan (1988);
tle Munsey (1970)
3 2 Shell,Metal 1 shell fragment, 1 wire  20thc
fragment
4 27 Glass brown alcoholbottle 1947 Toulouse
(1971)
5 1 Metal rebardiscardedn eld
6 2 Glass aquawide-mouthbottles 1910-1940 Toulouse
(1977)
7 Metal
8 1 Ceramic 1 porcelainshallav dish 1880-; most Costello and
probably Maniery(1988)
early20thc
9 1 Metal wire nail 20thc
10 1 Ceramic 1 porcelainrice bowl 1880-; most Costello and
probably Maniery(1988)
early20thc
11 1 Ceramic 1 porcelainrice bowl 1880-; most Costello and
probably Maniery(1988)
early20thc
12 1 Glass 1 aquabottlefragment possibly Jonesand Sul-
1880-1910 livan (1988);
Munsey (1970)
13 2 Glass 2 non-diagnostidottles 1880- Jonesand Sul-
livan (1988);
Munsey (1970)
14 1 Charcoal charcoaffragment(in sev-
eralpieces)
15 221 Ceramic, 30 ceramic tablevares, 1880— Bemge (1980);
Glass, 1 ceramic insulator 1964; most Elliott and
Linoleum, 1 window pane, 20 1910-1930 Gould (1988);
Metal, Bone beverage, condiment, Jones and
medicine/gtract bottles, Sullivan
1 linoleum tile, 3 pocket (1988); Lehner
knife fragments, 6 wire (1988); Maoir
nails, 2 bolts, 1 nut, 1 (1987); Mun-
batterycarboncore se/ (1970);
Toulouse
(1971)
16 1 Glass 1 clearbottlefragment 1880- Jonesand Sul-
livan (1988);
Munsey (1970)
17 1 Ceramic 1 porcelain shallov post 1880, Costello and
dish/cup 1880-1940 Maniery(1988)
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Glossary

Entriesfor Hawaiian words are excerptedor paraphrasedywherepossible,from the
Hawaiian Dictionary (PukuiandElbert1971),or from Lucas(1995). Geologicaland
geographicatermsarefrom AmericanGeologicallnstitute (1976)and Clark (1998).
Archaeologicatermsarefrom Bray and Trump (1982)andMignon (1993).

ahupua’a Traditional Hawaiian land division usually extendingfrom the uplandsto
thesea.

banyan A largetreein theFicusfamily, severalspecie®f whichhave beenintroduced
to Hawai'i.

date palm Theintroducedpalm,Phoenixdactylifer.

gley A soil horizonin which the materialis bluish gray or blue-gray more or less
sticky, compact,andoften structurelesslt is developedunderthe in uence of
excessve moisture.

ironwood A largetree,Casuarinaequisetifolig introducedto Hawai'i before1895.

kiawe The algarobaree, Prosopissp.,alegumefrom tropical America, rst planted
in 1828in Hawaii.

koahaole A commonshrubor small tree, Leucaenaglaucaintroducedto Hawai'i
after1864.

makaha A sh pondsluicegate.
makai Seavard.

monkeypod A largetree,Samaneaamanintroducedo Hawai'i from tropical Amer-
ica.

paleosol A soil of the past,oftenburied.
pickleweed A low shrub,Batis maritima, introducedto Hawai'i before1859.

pili A native grassHeteiopagoncontortus
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