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1 Intr oduction

At therequestof theU. S. Air Force,15thAirlift Wing, T. S. Dye & Colleagues,Ar-
chaeologists,Inc. conductedarchaeologicalmonitoringat thesiteof a communication
line installationin thewesternportionof HickamAFB, betweenSignerBoulevardand
VickersAvenue(�g. 1). Theundertakingis locatedin areasdesignatedin theHickam
AFB CulturalResourcesManagementPlan(HickamAir ForceBase1998)ashaving
high probability for containingarchaeologicalresources(�g. 1). High probabilityar-
easare de�ned as those“where known archaeologicalor historical resourcesoccur
basedon previous archaeologicalstudiesor archival documentation”(Andersonand
Bouthillier 1996). Monitoring wasguidedby an archaeologymonitoring plan (De-
silets2001)andwasperformedonApril 9 throughApril 24,2003by Windy McElroy,
SeamusPuette,andThomasDye. An archaeologicalmonitorwaspresentduring the
excavationof all areasof high probability. This excludesareaswherepreviousinves-
tigationsrevealedno subsurfacearchaeologicalfeatures(KennedyandDenham1991;
McGheeandCurtis2002;Roberts2002).This reportpresentsthe�ndings of themon-
itoring.
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Figure1. Mapof HickamAir ForceBaseshowing projectlocation.Archaeological
sensitivity zonesarefrom HickamAir ForceBase(1998).



4 1 INTRODUCTION

Throughoutthis report,thetermundertakingwill referspeci�cally to communica-
tion line installationandassociatedgrounddisturbingwork. The term projectrefers
speci�cally to archaeologicalmonitoring,testing,anddatarecovery performedby T.
S.Dye& Colleagues,Archaeologists,Inc. in responseto undertakingactivities.

1.1 Nature of the Undertaking

The undertakingconsistedof the installationof approximately5,400m of PVC pipe
whichhoused�ber opticcablesto upgradetheexistingcommunicationsystem(�g. 2).
Henkles& McCoy typically useda backhoeto openan80cmdeeptrenchin which to
placethepipe. Trenchingbeganat thenorthwestendof thecommunicationline and
proceededeastandthensouthto the two southerntermini. Trencheswerepromptly
back�lled after placementof the pipe, upon which the �ber optic cablewas pulled
through.Wheneverpossible,boringwasperformedinsteadof backhoetrenching.This
involvedthe useof a Ditch Witch boring rig thatdrilled a horizontalshaftbelow the
surfaceandpulledthePVCpipethrough.Archaeologicalmonitoringwasnot required
duringboring,thoughanarchaeologistremainedon-call for thedurationof theunder-
taking.

1.2 The Project

T. S. Dye & Colleagues,Archaeologists,Inc. conductedarchaeologicalmonitoringof
all grounddisturbingactivities of theundertakingdeterminedin consultationwith the
StateHistoricPreservationDivision (SHPD)to havethepotentialfor anadverseeffect
onsigni�cant historicsites.Theseactivities werecon�ned to a portionof thecommu-
nicationline trenchon eithersideof WorthingtonAvenue(�g. 2). Monitoring began
at a manholein a parking lot at the north endof the monitoredsectionof the com-
municationline. It continuedsouth,acrossWorthingtonAvenue,to the north endof
Building 920,wherethecommunicationline split into two branches.Onebranchfol-
lowedalongthewestsideof Building 920andtheotheralongtheeastside,between
Buildings920and922.Theprimaryfocusof theprojectwason thediscoveryandsig-
ni�cant appropriatetreatmentof historicpropertieswithin areasdesignatedashaving
a highprobabilityfor containinghistoricresources.

Archaeologicalmonitoringwasperformedundertheauthorityof Section106of the
NationalHistoric PreservationAct of 1966,asamended.Field procedureswerecon-
ductedin accordancewith anArchaeologicalMonitoring Plan(AMP) (Desilets2001)
approved by the Hawai'i StateHistoric Preservation Of�ce (Coloma-Agaran2001).
This monitoringreportis draftedto meetthe requirementsandstandardsof bothfed-
eral andstatehistoric preservation law. TheseincludeSections106 and110 of the
NationalHistoric Preservation Act of 1966,asamended,Chapter6e of the Hawai`i
RevisedStatutes,andtheStateHistoricPreservationDivision'sdraft RulesGoverning
Standards for Archaeological Monitoring Studiesand Reports(§13–279). Dataand
resultscontainedhereinmaybe usedin consultationwith a varietyof interestedpar-
tiesincludingtheStateHistoricPreservationOf�cer , theAdvisoryCouncilonHistoric
Preservation,andTheBaseHistoricPreservationOf�cer , 15thAirlift Wing.
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Figure2. Locationof communicationline trench,showing theportionof thetrench
thatwasmonitoredby thearchaeologists,andcontext 15,wherehistoricartifactsdating
to thetimeof Watertown wererecovered.

1.3 Report Organization

Thereportbeginswith historicaloverviewsof land-useandarchaeologyin thegeneral
vicinity of Hickam AFB andthe speci�c projectarea. The next sectionpresentsthe
projectdesign,which includesa predictive modelfor thediscovery of archaeological
sitesin thearea,researchproblems,and�eld methods.Following this, the resultsof
archaeologicalmonitoringarepresented.Projectresultsaresummarizedin the �nal
section.

2 Background

This sectionis intendedto provide basicinformationaboutthe natural,cultural, and
archaeologicalhistoryof thelandthatcomprisesHickamAFB. This informationwill
helpthereaderto understandthecontext in whichtheorganizationalschemeandgoals
of theresearchdesignweredeveloped.The�rst sectiondescribesthenaturalenviron-
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mentof HickamAFB with a specialemphasisonsurfacegeology. Thesecondsection
reviewspre-contactandhistoricland-useat HickamAFB. Discretehistoricstructures
suchas�shponds,humansettlementsof variouskindsandantiquity, andarchaeologi-
cally de�ned regionsof specialusesuchasburial groundsarediscussed.Much of this
informationis abstractedfrom AndersonandBouthillier (1996)andTomonari-Tuggle
andDye (1999). Taken together, thesetwo sectionspresentan overview of the evo-
lution of the land from its Hawaiian rootsto its modernstate. Finally, the history of
archaeologicalinvestigationat HickamAFB is reviewed.

2.1 Natural Envir onment

Hickam AFB is centrally locatedalong the southcoastof O`ahuand encompasses
the easternshorelineof MāmalaBay andthe PearlHarborentranceon the westand
Ke`ehi lagoonon the east. From eastto west, it measuressome6.4 km, and from
northto south,4.8km. HickamAFB straddlesthesouthernboundarybetweenHālawa
and Moanaluaahupua`aof the `Ewa and Kona districts respectively. It hasconse-

ahupua`a
quentlybeenreferredto astheHālawa-Moanaluaplain in thearchaeologicalliterature
(Tomonari-TuggleandDye1999:5),aconventionalsofollowedthroughoutthis report.
TheHālawa-Moanaluaplain includesall of HickamAFB aswell asHonoluluInterna-
tionalAirport to theeast.

TheHālawa-Moanaluaplain is �at andlevel with few perennialstreams.Historic
mapsshow streamsdrainingLelepauaandWaiaho�shponds,althoughthesehavesince
beenchanneledandrerouted.Importantly, thestreamsoriginatenearthesouthernend
of theplain andhave no direct relationto inlanddrainages.With no majordrainages,
anaverageannualrainfall rangingbetween15 and30 in. (Juvik andJuvik 1998:56),
andanaverageannualsolarradiationintensityof over 250watts/me(Juvik andJuvik
1998:50),theHālawa-Moanaluaplain is dry andhot.

Currently, vegetationin the landscapedareasof the northernpart of the Hālawa-
Moanaluaplain consistsof datepalm anda variety of otherpalms,monkeypod,and

datepalm

monkeypod
banyan. Most of thevegetationin the landscapedareasis maintainedby anextensive

banyan irrigation system. The southeasternpart of Hickam AFB, althoughcontainingfew
native plantspecies,probablygivesa moreaccuratepictureof thetypesof vegetation
thatthriveontheplain. Thisareasupportsonly hardyspeciessuchaskiawe, koahaole,

kiawe
koa haole ironwood,pickleweed,andpili grass.Historic documentsfrom thelate1800sindicate
ironwood
pickleweed

pili

thatmuchof theplain wasoncelightly vegetatedwith only a few treesnearthecoast,
presumablyin what is now theFort Kamehamehaarea.Accordingto QueenEmma's
April 3, 1883correspondence,

You will never wish to comeheretwice if you only saw it onceit is pre-
cisely like thecountrybetweenCapt.Makees'landingsandWaikepu 1

andbarrenbut this hasa little greenerappearancefrom beingover grown
with bushes.Thehousesareall onthecoastwith notashadetreenear
them. Theonly two treesthroughouttheplacearein front andat rearof
our housesothatnayexpectantgrovesof Cocoanuts,Algerobas,Monkey

1Underlinesdenoteillegible text.
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Podsand etc etc,arejust in theshell asit werebecausethey areonly
just abovegroundnow (AndersonandBouthillier 1996:A-55).

Thedegreeto which theHālawa-Moanaluaplain wasvegetatedprior to European
contactis not known.

2.1.1 GeologicHistory of the Hālawa-MoanaluaPlain

Thegeologichistoryof theHālawa-Moanaluaplain is interpretedin thecontext of the
greaterPearlHarbor region (Pollock 1929;Stearns1935,1978). Although the geo-
logic history of PearlHarboris complex andincludes“many eventsthat cannotnow
be interpreted”(Stearns1935:51),it doescontainsomebasicformative eventswhich
helpexplain thepresentstratigraphyof theneighboringHālawa-Moanaluaplain. The
geologyof thePearlHarborareais aproductof at leastthreemajorsetsof Pleistocene
epocheventsandprocesses:volcaniceruptions;marineandalluvial erosionandde-
positioncorrespondingto sealevel �uctuation; andformationof fringing reefsduring
periodsof stablesealevel (DenhamandCleghorn1994).

Theinitial geologiceventsrelatingto theHālawa-Moanaluaplain includea series
of Illinoian perioderuptionsin the EastLoch area. Theseeruptionsresultedin the
presentdaySaltLake, Āliamanu,andMakalapaCraters.They alsodepositedtheSalt
Lake andMakalapatuffs. Wheretheseair-laid tuffs areabove sealevel andexposed
to theelements,they arein a constantstateof in-situ decompositionanddown-slope
erosion.They thuscontribute to the formationof the Hālawa-Moanaluaplain in two
ways. First, as the basalsubstratefor the plain, andsecondlyin the continuedpro-
ductionandalluvial depositionof sediments.Keaauclay andMamalastony silty clay
loamexemplify the latter case,while Makalapaclay, formedfrom in-situ weathering
of tuff, exempli�es theformer(Footeet al. 1972).

Sincethe depositionof tuffs, therehave beena seriesof sealevel changes.The
earliestof these,the Waipio stand,occurredseveral thousandyearsagoandresulted
in seasabout60 ft. below the presentlevel. Eruptionsof the Salt Lake, Āliamanu,
andMakalapacratersprobablyoccurredduring this stand.About 125,000yearsago,
thesearoseto 25 ft. above its presentlevel in whatis known astheWaimanalostand.
During this long periodof stability, reef formationwould have taken place,possibly
in irregular patcheson former streamdivides(Stearns1935:54–55).When the seas
recededto theirpresentlevel, thecoralformationswereexposedandthealluvial depo-
sition of inland tuffs resumedin thenorth. At 3485Ì 160B.P. therewasa smallhigh
standof 5 ft. known asthe Kapapahigh stand(Stearns1978:50).The effectsof this
standon thegeologiccharacterof theHālawa-Moanaluaplain arenot certain.By the
time of the Kapapahigh stand,it seemslikely that the coastalstrip of dunesknown
from historic recordswould have formedandserved to protectthe inland part of the
plain from directmarinein�uence alongits southerncoast.However, with its eastern
endopento theocean,muchof theHālawa-Moanaluaplain's low-lying centralregion
wasprobablysubmergedduringtheKapapahighstand.

Thedynamicgrowth of theHālawa-Moanaluaplain is notperfectlyunderstood,but
themajorfeaturesof its evolutionareclear. Themajorprocessesaredepositionof vol-
canicsedimentsandgrowth of anextensive reefplatformduringperiodsof highersea
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level. As sealevel dropped,wave actionagainstthenewly exposedreefwould likely
have createdcontinuousdepositsof calcareoussandandgravel detritusatopthecoral
bedrock.Thesecanbeexpectedasbasaldepositsacrossmostof theHālawa-Moanalua
plain, exceptin its mostnortherlyreaches.Oncestabilized,wave andwind actedon
the reef margin to producecoastalsandanddunedeposits.Low energy terrigenous
sedimentationof thenorthernpartof theplain would likely have begunasquickly as
theseareceded.This modelof thegeologichistoryof theHālawa-Moanaluaplain is
consistentwith thelandscaperecordedonpre-militarymapsof thearea(Monsarratnd)
aswell asstratigraphicdatarecordedduringarchaeologicalprojects.

Modern SurfaceDeposits A detaileddescriptionof modernsurfacedepositson the
Hālawa-Moanaluaplain is found in thesoil survey of Footeet al. (1972). Fieldwork
for this survey wascompletedin 1965andtheresultingsoil designationsaretherefore
consideredby the authorsasaccurateto this dateonly. Although the additionof the
reefrunwayin theearly1970smarkedamajoradditionto theplainandinvolvedsome
disturbanceof sedimentsin thesoutheast,mostof theHālawa-Moanaluaplainwasnot
affected.Theplainhaschangedlittle since1965.

Soil survey mapsshow theplainasbeingprimarily composedof a landtypecalled
Fill Land,mixed(Footeetal. 1972:sheets54,55). This landtypeis de�ned asconsist-
ing of “areas�lled with materialdredgedfrom theoceanor hauledfrom nearbyareas,
garbage,andgeneralmaterialfrom othersources”(Footeet al. 1972:31). This is an
accuratedescriptionof muchof HickamAFB, andissuesregardingthesequenceand
originsof the�ll eventsarediscussedbelow (seepg.9). Mamalastony silty clay loam
is found at Fort Kamehameha,the paradeground,andadministrative andresidential
areasto thenorthwest.TheMamalaSeriesconsistsof

shallow, well drainedsoilsalongthecoastalplainson theislandsof Oahu
andKauai.Thesesoilsformedin alluviumdepositedovercorallimestone
andconsolidatedcalcareoussand. . .Stones,mostlycoralrock fragments,
arecommonin the surfacelayer andin the pro�le . . . In a representative
pro�le thesurfacelayeris darkreddishbrown stony silty clay loamabout
8 inchesthick. The subsoilis dark reddishbrown silty clay loam about
11 inchesthick. Thesoil is underlainby corallimestoneandconsolidated
calcareoussandat depthsof 8 to 20 inches(Footeet al. 1972:93).

In thenorthernpartof theplain,alongthenorthernborderof HickamAFB, avariety
of soil typesarepresent.TheseincludeMakalapaSeriesclaysformedin volcanictuff,
MamalaSeriesstony silty clay loamsformedin alluvium,andKeaauSeriesstony clay
also formed in alluvium anddepositedover reef limestoneor consolidatedsand. A
small patchof Ewa Seriessilty clay loam, “formed in alluvium derived from basic
igneousrock” (Footeet al. 1972:29),is alsopresent.

In the southwestpart of the plain, just north of the Fort Kamehameharesidential
housingtract, thereis anareadesignatedasJaucasSeries,JaucasSandPhase.These
deposits

consistof excessively drained,calcareoussoilsthatoccurasnarrow strips
on coastalplains,adjacentto theocean. . . They developedin wind- and
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water-depositedsandfrom coral andseashells.They arenearly level to
stronglysloping. . . In a representativepro�le [of theJaucasSandPhase]
the soil is singlegrain, palebrown to very palebrown, sandy, andmore
than60 inchesdeep.In many placesthesurfacelayer is darkbrown asa
resultof accumulationof organicmatterandalluvium . . .Permeabilityis
rapid. . . (Footeet al. 1972:48).

Revised Soil Designations The soil survey haslong served as backgroundfor ar-
chaeologicalwork at HickamAFB (DenhamandCleghorn1994;Dega1998;Robins
et al. 1999;Drolet 1999a,b; Roberts2000a,b). The soil survey designations,how-
ever, areoftengeneralizedandnot to betakenas�nal in all cases.For example,�eld
observationsandpreviousarchaeological�eld anddocumentaryresearchindicatethat
soils at Fort Kamehamehaand the northwestregion of Hickam AFB designatedas
MamalaSeriesare, in fact, unlikely to have developedin alluvium. Contraryto the
survey, thecoastalareasof Fort Kamehamehawere,previousto military construction,
almostentirelyJaucasSand.Constructionof batteriesandmilitary housingat theturn
of thecenturylikely includedthewholesalemovementof depositsin somecasesand
�lling in others.Stratigraphicinformationindicatesthatmost,if notall, of coastalFort
Kamehamehais currentlycomposedof late historic �ll depositsor native calcareous
sand(HammattandBorthwick 1987c;Hammattet al. 1988;Drolet1996).Thereis no
evidenceof naturalterrigenousclaysformedin alluvium, asrequiredfor MamalaSe-
ries.Althoughrecentconstructionin theeasternpartof Fort Kamehamehamight have
applied�ll materialssincethesoil survey, themilitary housingareain thewesternpart
hasreceived no appreciabledevelopment.A revisedsoil designationfor the eastern
partof Fort Kamehameha,basedon thestratigraphicevidencecollectedto date,would
replaceMamalaSeriessoilswith �ll landunderlainby JaucasSand.

Anotherlargeregion in thenorthwestpartof HickamAFB, designatedasMamala
Seriesby Footeet al. (1972),appearsto have beenmisidenti�ed. The areais almost
certainlycomposedof importedterrigenous�ll. Thisareaincludesmostof theHickam
AFB housingarea,administrative of�ces andbuildings,andparadeground. Historic
mapsshow this areain the late1800sandearly1900sasconsistingof exposedlime-
stone(AndersonandBouthillier 1996:A-19,A-23). All availableevidenceindicates
thatthispartof theHālawa-Moanaluaplain,unlikethe�shpondandmarshareasto the
east,wasnot subjectto signi�cant alluvial deposition.A revisedsoil designationfor
NorthwestHickamwoulddescribetheareaascomposedof �ll landunderlainby Coral
Outcrop.

Fill Sequenceand Origins Most of Hickam AFB is coveredby �ll consistingof
“material dredgedfrom the oceanor hauledfrom nearbyareas,garbage,andgeneral
materialfrom othersources”(Footeet al. 1972:31). Archaeologistsworking on the
plaingenerallyattributethesecalcareous�ll depositsto dredgematerialfrom theearly
1900swideningof PearlHarborentrance(e.g.AndersonandBouthillier 1996:A-4).

Thehistoryof �ll materialapplicationat HickamAFB is morecomplex thanthis,
however. The centralportion of Hickam AFB wasformedby at leastthreedifferent
�ll episodes,two of which post-date1938andoneof which pre-dates1938(�g. 3).
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The�ll materialsthatpre-date1938maywell havederivedfrom PearlHarborentrance
dredging.To theeastof this,however, �ll materialswerelaid down after1938,making
themunlikely to beearly1900sPearlHarborreefdredge.
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Figure 3. Geologicmapof the Hālawa-Moanaluaplain. Adaptedfrom RalphM.
ParsonsCo. (1971:�g. 22). Note that the roughoutlinesof LelepauaPondand the
westsideof Ka`ihikapuPondareidenti�able anddescribedin thekey ascoral�ll over
swampor water.

At leastaportionof theland�lled after1938wasprobablyun�lled in 1943.A map
draftedin 1943by theWar Department(War Emergency Construction1943)recorded
theoriginsanddepositionallocationsof �ll materialsderivedfrom thedredgingof a
seaplaneairstripcomplex in Ke`ehiLagoon.Themapshows thesoutheasternpartof
theHālawa-Moanaluaplain with historic HickamField on the left andJohnRodgers
Airport on the right. As of 1943, the centralregion, which todayconnectsHickam
AFB with Honolulu InternationalAirport, wasnot �lled. The areais labeledas“Fu-
tureProposedFill.” Judgingfrom thepresenceof railroadtrack,roadalignments,and
unchanneledstreams,it would appearthat �ll hadnot beenplacedin this areayet. It



2.2 CulturalEnvironment 11

alsoseemslikely thatthematerialeventuallycoveringthis areaderivedfrom dredging
of seaplaneairstripsor othernearbyareasandnot early1900sPearlHarborentrance.
Thesesourcesindicatethat�ll materialsfrom differentplaceswereappliedontheplain
overa longperiodin severalepisodes.

2.1.2 Discussion

Thegeologyof theHālawa-Moanaluaplain is regionally variablewithin a framework
of nearly universalcalcareousbedrockand both terrigenousand calcareous�ll de-
posits.At its base,theHālawa-Moanaluaplainconsistsof anemergedlimestoneshelf.
This hasbeenapparentto observersasearly asthe 1800s,who describethe plain as
beingcoralcoveredwith occasionalgrasses(Tomonari-TuggleandDye 1999:5).Ac-
cordingto historicmaps,thisdescriptionappliesonly to thenorthwestpartof theplain
(AndersonandBouthillier 1996:A-19,A-21).

Prior to modernland�ll applications,variousdepositshave formedon the basal
coralshelf, two of which areespeciallyimportantto thearchaeologist.Theseinclude
theterrigenoussilty claysfoundin thenorthernportionof theplain,andthecalcareous
coastaldunesin theFort Kamehamehaarea.Theterrigenousclaydeposits,whichaccu-
mulatedvia low-energy streamtransportfrom Makalapa,Āliamanu,andĀliapa`akai
craters,comprisethe northernpart of the plain andwerehistorically usedfor sugar
canecultivation. Thesesedimentsmay also have found their way onto the lowland
marshesandpondsrecordedon historic maps(Monsarratnd). Also importantis the
complex of coastalduneswhichcomprisemuchof thesoutherncoastalmargin. These
sandydepositslikely developedasaresultof waveactionagainstthefringing reefonce
presentto thesouth.Today, mostof thecoastaldunesandinlandterrigenousdeposits
arecoveredwith several layersof �ll material. Much of this materialis calcareous,
derived from either the dredgingof PearlHarborentranceor the seaplaneairstrip in
Ke`ehiLagoon(War Emergency Construction1943).Other�ll materials,suchaster-
rigenoussilts andclays,arealsocommonandwereusedto landscaperesidentialand
administrative areasof Hickam AFB. The terrigenous�lls areeasilydistinguishable
from naturallydepositedclaysby their typical stratigraphicpositionoverlayingcoral
�ll. In sum,sedimentpro�les on the Hālawa-Moanaluaplain typically exhibit, from
top to bottom:

• Modernor latehistoric�ll materials;

• Naturallydepositedterrigenoussilts in thenorth,sandydunedepositsalongthe
southerncoast,andcoraldetritusin thenorthwest;and

• Calcareoussand,gravel, andcobblesassociatedwith thebasallimestoneshelf.

2.2 Cultural Envir onment

A numberof similarorganizationalschemesfor describingelementsof theculturalen-
vironmentof theHālawa-Moanaluaplainhavebeenusedby archaeologists(Anderson
andBouthillier 1996;Drolet 1999b). Suchschemestypically distinguishseveral re-
latedcategoriesof phenomenaimportantto understandingthehistoryof land-useand



12 2 BACKGROUND

its effectson the plain. Theseoften includediscretehistoric structuressuchas �sh-
ponds,humansettlementsof variouskindsandantiquity, andarchaeologicallyde�ned
regionsof specialusesuchasburial grounds.Most of thesecategorieswerederived
from historicdocumentationandmapsof thearea.They areusefulfor helpingto pre-
dict thelocationandnatureof archaeologicalresourcesaswell asto interpretgeologic
changeswhichhaveoccurredsincewesterncontact.

Thissectionretainsthesegeneralcategoriesfor thehistoricalreview anddiscussion
which follow. Thecategoriesinclude: Hawaiian�shponds;earlyhistoricsettlements;
latehistoricsettlementsandindustries;andhumanburial areas.

2.2.1 Hawaiian Fishponds

Theearlyculturalhistoriesof Hālawa andMoanaluaahupua`aarerichly documented
by AndersonandBouthillier (1996). Legendsdating to at leastthe late pre-contact
periodarepresentedin detail,asaretheobservationsof travelersandexplorersof the
eighteenthandearlynineteenthcenturies.Theseaccountstestify to theecologicaland
cultural importanceof theseahupua`a, andespeciallyof PearlHarborandits fertile
systemof streamsand uplands. Very rarely in theseaccounts,however, is speci�c
referencemadeto locationson the Hālawa-Moanaluaplain. The bulk of the tradi-
tionalHawaiianpopulationapparentlyresidedin andaroundthedrainagesfeedinginto
PearlHarborandon theterracedlowlandsnearby. It doesnot appearthat theHālawa-
Moanaluaplainwasconsideredsuitablefor large-scalehabitationor agriculturaluseby
traditionalHawaiians.The�shpondsandsmallcoastalsettlementsthatappearonearly
historic mapsgive the bestcluesto traditionalHawaiian useof this area(Monsarrat
nd). Marineresources,principally the�shpondsandthefringing reef,werea primary
focusof traditionalHawaiianland-useon theplain.

Four pondswereoncelocatedon theHālawa-Moanaluaplain. Fromeastto west,
thepondsincludeKa`ihikapu,Lelepaua,Waiaho,andKeoki (table1). Thelargesttwo,
Ka`ihikapuandLelepaua,areknown to have beenusedtraditionally as�shponds. It
is not known whetherthe smallerpondsto the westwereever usedin this manner.
By 1930,thesmallwesternpondshadbeencompletely�lled. Following construction
of HickamAFB, HonoluluInternationalAirport, andresidentialhousingin thenorth-
erncane�elds, LelepauaandKa`ihikapuwerealso�lled. The initial phaseof �lling
appearsto havebeentheresultof naturalalluvial sedimentation,likely causedby con-
structionactivities in thenorth.Thesecondphaseof �lling wasperformedby themil-
itary andconstitutesthepresentsurfaceof thecentralregion of theHālawa-Moanalua
plain.

2.2.2 Early Historic Settlements

Although the Moanaluasideof the plain wascomposedpredominantlyof �shponds
andmarshlands,theHālawa sidecontaineda numberof smallsettlementswhich were
eitherabandonedaslandpassedto federalownership,or evolvedinto smallworkmen's
townssuchasWatertown. TheseearlysettlementsincludeHalekahi,Holokahiki, and
anunnamedsettlementbetweenthem(AndersonandBouthillier 1996:21,�g. 4). No
accountsthatdescribethesesettlementshavebeenlocated,althoughit canbeassumed
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Table 1. Fishpondson theHālawa-MoanaluaPlain
Name SiteNumber Ar ea(ha)

/

Construction Elements
/

Ka`ihikapu 50–80–13–00081 104 1372m seawardwall with 3
outlets

Lelepaua 50–80–13–00082 134
/0/

Earthenand coral embank-
ments,seawardwall

Waiaho 50–80–13–00094 13 Coral and sandwalls and 5
outlets

Keoki 50–80–13–00095 — Narrow wall of coral, rock
andsand

1

As reportedby McAllister (1933:93,101),unlessotherwisenoted.
1�1

As reportedby Cobb(1903).

that residentsharvestedmarineresourcesaspartof their subsistence.They mayalso
have tendeda �shpond oncelocatedoff BishopPoint(Stokes1909). Therewerealso
historically recordedsettlementson the Moanaluaside of the plain. Theseinclude
Poi Village and Kumumau. Residentsof thesesettlementsprobablytendednearby
LelepauaandKa`ihikapu�shponds(Dorrancend:4).

2.2.3 Late Historic Settlementsand Industries

In additionto the traditionalHawaiiancomponentof theHālawa-Moanaluaplain are
several poorly documentedlate historic settlementsassociatedwith variousagricul-
tural, industrial,andmilitary operations.Chief amongthesewasWatertown, estab-
lishedin 1908.Watertown functionedpredominantlyasahousingsettlementfor work-
ersdredgingPearlHarbor. Workerson theprojectwereof variedethnicity including
Russian,Hawaiian, andJapanese.By the 1930s,with the patronageof nearbyFort
Kamehamehamilitary personnel,Watertown becamenotoriousfor its gamblingand
night life. Thislasteduntil 1935whenconstructionof air�elds beganfor HickamAFB.
No de�nite archaeologicalremainsof Watertown havebeenpreviously recovered.De-
molition and�lling associatedwith baseconstructionappearedto haveobliteratedmost
physicalremains.Historic mapsindicatethat a complex infrastructureincluding nu-
merousroads,houses,andbuildingsonceexisted.

Although no surfaceremainsrelatingto Watertown arepresenttoday, residential
structureswerepresentaslateas1940.An historicaerialphotographtakenon 3 May
1940shows a groupof structuresalongthe coastjust north of BishopPoint (�g. 4).
Judgingfrom their locationsandorientations,thesestructurespre-dateHickamField
construction.They alsocorrespondto a Watertown eraneighborhoodlocatedon the
siteof formerHalekahisettlement.Thesestructuresappearto bethe last remnantsof
historic Watertown. It is also conceivablethat they bearsomerelation to Halekahi,
althoughmoredocumentaryevidenceis neededto supportthisspeculation.In addition
to thestructures,vestigialWatertown roadscanbe discernedon the1940aerialpho-
tograph.As constructionof HickamField,andlaterHickamAFB, proceededover the
next two decades,all tracesdisappeared.

Anothersettlementon the Hālawa-Moanaluaplain wasPu`uloaCamp. This was
alsoa workers' housingareaandsupportedthe sugarcaneplantationsadjacentand
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Figure4. Aerial photographof HickamField,3 May 1940.Notethelocationof the
projectareain relationto theremainingstructuresof Watertown.

to the north. No evidenceof Pu`uloaCamphasbeenfound to date,althoughthis
might be dueto the fact that little archaeologicalwork hasbeendonein its vicinity.
Historic aerial photographsshow that the remainsof Pu`uloaCamp's infrastructure
werestill visible in Januaryof 1937(�g. 5). Vestigesof cane�eld roadsarevisible in
several locations,asis the former roadto Fort Kamehameha.By 1937,almostall of
thestructuresandinfrastructureassociatedwith Pu`uloaCamphadbeendestroyedand
thenew HickamField roadsystemlaid out.

Anothersettlementcomplex, Fort Kamehameha,wasestablishedon the western
coastof theplain in theearly1900s.This involvedconstructionof a seriesof coastal
defensebatteriesandmilitary housingto protecttheentranceto thenew PearlHarbor
naval facility. Theresidentialanddefensivestructuresarestill largelyintacttoday. This
military complex wasconstructedon thesitesof theformerHolokahiki settlementand
QueenEmma's residence.

Prior to constructionof the Fort Kamehamehahousingand batteries,a country
retreatfor QueenEmmawaslocatedon this coastalstrip. It is thoughtto have been
somewherein the southwestcornerof the presentFort Kamehameha(Andersonand
Bouthillier 1996:A-56).As discussedin moredetailbelow, theFort Kamehamehaarea
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Figure5. Aerial photographof HickamFieldunderconstruction,January1937.

is alsoa traditionalHawaiianburial ground.
Salt works werelocatedon the peripheriesof two of the former �shponds. One

salt works was locatedat the northwestendof Ka`ihikapu�shpond in its surround-
ing wetlands.The other, in operationaslateas1888,waslocatedabout800 ft. from
Lelepaua�shpond. The natureof the salt industryanddatesof operationof the salt
workshavenotbeenreportedby previousinvestigators.Theseoperationsandtheir re-
mainswereeitherburiedor obliteratedduringmilitary andcivilian airstripconstruction
in themiddlepartof thetwentiethcentury.

2.2.4 Human Burial Ar eas

Humanremainshave beenfound in a fairly localizedcoastalsegmentof theHālawa-
Moanaluaplain. The areaknown todayas Fort Kamehamehais the focal point for
traditionalHawaiianburialsat HickamAFB. Inadvertentdiscoverieshave beenmade
theresince1975(Watanabe1991;ShunandSchilz1991;Drolet1992,1999a,b,2001).
Themostextensiveandwell documentedsetof remainswasrecoveredduringfour �eld
projectsneartheWasteWaterTreatmentPlantat thenorthernendof Fort Kamehameha
(Drolet1992,1999a,b, 2001).Eighty-sevenindividualswererecordedduringthefour
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phasesof work. Associatedgrave goods,whenpresent,rangedfrom traditionalpre-
contactmaterialsto historic eraglassbeadsandbuttons.

2�3

C datesindicatethat this
areawasusedfor humanintermentfrom at leastA .D. 1450to A .D. 1900. Isolated
remainsfrom thesouthernportionof Fort Kamehameha(Streck1988)have alsobeen
reported.

2.2.5 Discussionand Summary

The Hālawa-Moanaluaplain hasundergonemajor changesin land-useover the past
two hundredyears.Early documentaryrecordsof traditionalHawaiianuseof thearea
arevirtually silent. The bulk of the populationsof Hālawa andMoanaluaahupua`a
residedin areassurroundingtherich drainagesfeedingPearlHarbor. Thepresenceof
acomplex of �shponds,coastalburials,andculturaldepositionattestto theexploitation
of marineresourcesandsmall-scalehabitation.Apart from marineresources,theplain
seemsto be a marginal environmentfor subsistenceactivities. The calcareoussoils
of thenorthwestaretoo well drainedto supporta fertile A-horizondevelopment,and
low precipitationcombinedwith an exceptionallyhigh solarradiationintensitymake
agriculturea dif�cult enterprise,at best. It is thereforelikely that pre-contactuseof
theplain did not deviategreatlyfrom the patternobservedat contact.That is to say,
theplain supportedonly small settlementsalongits coastalfringe. Inhabitantsof the
settlementsexploited a variety of local marineresourcesand maintained�shponds.
Theunconsolidatedsandsof thesouthwesternshorelineduneswereusedfor burial.

The decadesimmediatelyfollowing contactprobablysaw little changeto tradi-
tional land-use.By themid-1800s,however, cattleweregrazingnorthof theHālawa-
Moanaluaplain andmayhave encroachedon its northernperiphery. Also in themid
to late1800s,saltworkswereput into operationto supplythewhaling industry. Two
wereconstructed;oneon thewestsideof Lelepaua�shpond andoneon thenorthwest
sideof Ka`ihikapu�shpond.

It maybesigni�cant thatQueenEmmamaintaineda residencehereexpresslyfor
the“freedomandquiet” theplaceoffered(AndersonandBouthillier 1996:A-47).She
describesthe areain 1883asbarrenandvirtually treelesswith a populationconcen-
tratedon thecoast(AndersonandBouthillier 1996:A-47).By this time,Pu`uloaCamp
hadbeenestablishedto supportthegrowing sugarcaneoperationson thenorthernpart
of theplain. Soonafter, Watertown andFort Kamehamehawereestablished.Fromthe
early 1900son, military useincreasinglydominatedthe Hālawa-Moanaluaplain and
culminatedin theconstructionof presentdayHickamAFB.

2.3 PreviousAr chaeology

Archaeologicalwork on the Hālawa-Moanaluaplain before1993is presentedin de-
tail by Andersonand Bouthillier (1996:A-83–A-15). Archaeologicalinvestigations
between1994and1998aresummarizedby Tomonari-TuggleandDye (1999). The
following accountdraws on theseauthorsbut also includesreviews of many of the
originalworks.Despitethenumberof differentandoftendestructivehistoricland-uses
occurringontheHālawa-Moanaluaplain,therearestill areaswhichretainintegrity and
thathavehighpotentialfor signi�cant culturaldeposits.
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Thehistoryof concertedarchaeologicalinvestigationon theplain datesbackonly
to themid 1980s.Beforethis,anumberof investigatorsincludingCobb(1903),Stokes
(1909),andMcAllister (1933)hadrecordedsitesontheHālawa-Moanaluaplainaspart
of broadersurvey projectsfocusedprimarily on large-scalearchitecturalfeaturessuch
asheiau, stonewalls, and�shponds. Cobb(1903)notedthat Lelepaua�shpond had
beenmostly �lled andanotherunnamed�shpond waspartially �lled. Ka`ihikapuand
Waiaho�shpondswereasyet un�lled. Stokes(1909) learnedfrom local informants
thata walled�sh trapwasoncein operationat BishopPointon theeastbankof Pearl
Harborentrance.It hadbeenabandonedbeforethememoryof thenative informants
andthestoneswerereportedlyusedto constructa pier nearBishopPoint. McAllister
(1933) describesKa`ihikapu �shpond, Lelepaua�shpond, Waiaho�shpond, Ke`oki
�shpond,andPapiolua�shpond locatedoppositeWaipi`o peninsula.

Site82 Lelepaua,alargeinland�shpond, in Moanalua.It is “332 acres,mostly�lled, ”
accordingto Cobb. . .Thewallsarecoralandearthembankment,10feetor more
wide. Thepondwasbuilt by Ka`ihikapu-a-Manuia. . .andaccordingto Dibble
. . .wastheplaceat whichCaptainBrown obtainedsalt.

Site94 Loko Waiaho,known asQueenEmma's pond,waslocatednearWatertown.
The walls wereof coral andsand,6.5 feet wide, 2 feet high, with � ve outlets
(mākāhā). It coveredanareaof 32acres. mākāhā

Site95 Loko Ke`oki wasa pondnearthepresentsiteof Watertown in Halawa. It had
a narrow wall of coralrockandsand.It hasbeen�lled in.

Site96 Papiolua�shpondwaslocatedin Halawaoppositethetip of WaipioPeninsula.
It wasa smallpond,about1 acrein areawith a wall 150feet long, 4 feetwide
andhigh. Therewerenooutletgates(mākāhā) (McAllister 1933).

No furtherarchaeologicalwork wasdoneontheHālawa-Moanaluaplainuntil 1986
whenarchaeologicaltestingprojectsbeganatFort Kamehameha(Hammattetal. 1986;
HammattandBorthwick 1987b,c, d, a; Hammattet al. 1988). Initial work on a pro-
posedwatermainreplacementin thenorthwesternpartof thefort recoveredgley. The gley

gley wasinterpretedasa �shpond sediment,possiblyWaiaho�shpond, andreturned
a

465

C dateof cal A .D. 1340–1650(Hammattet al. 1986). A few traditionalHawaiian
artifactswerealsorecovered,including a possibleshell �shhook andpolishedbasalt
beadsor sinkers. Historic-eramaterial,including metal,nails, ceramics,glass,shell
buttons,andbottleswasalsounearthed.Thesematerialscamefrom only a few of the
67 0.25m

7

testtrenches,a factthatwasinterpretedasindicatinganabsenceof exten-
sive prehistoricor historic occupationof the Fort Kamehamehaarea(Hammattet al.
1986). Four subsequentprojectsin the easternpart of Fort Kamehameha(Hammatt
andBorthwick 1987b,c, d, a), during which 60 test trenchesand augerholeswere
excavated,seemedto supportthis conclusion.No pre-contactdepositswererecorded
exceptfor gley interpretedasevidenceof historic �shponds(HammattandBorthwick
1987a).Work onaproposedapronaddition(HammattandBorthwick1987d)produced
only metal,glassandceramicartifactsdatingto the1920sand1930s.Theothertwo
projectsproducedno traditionalHawaiian or historic perioddeposits(Hammattand
Borthwick1987b,c).
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In 1988, work on the water main project recommencedwith monitoring of an
875 m trenchthroughthe northwesternpart of Fort Kamehameha(Hammattet al.
1988). Again, no traditional Hawaiian or early historic remainswere found. Gley
correspondingto the gley observed in 1986wasdiscovered. Anothersampleof the
depositwasdatedandreturneda daterangeof cal A .D. 1385–1655.Thedepositwas
againinterpretedasevidenceof Waiaho�shpond. However, historicmaps(Donn1906;
Monsarratnd) placeWaiaho�shpond well to thenortheastof thegley. Interpretation
of the gley as�shpond sedimentshasbeencontradictedby the resultsof subsequent
archaeologicalinvestigations(Drolet1996;KennedyandDenham1991).

Also in 1986,Watanabeconductedsurvey andtestingin theeasterninlandpartof
Fort Kamehameha(Watanabe1986).Thework producedanumberof historicmilitary
structuresaswell assedimentsindicative of a pondedmarshenvironment. Fishpond
sedimentswere not found. In 1988, humanremainswere inadvertentlydiscovered
underQuarters#14in theFort Kamehamehahousingarea(Streck1988).Four individ-
ualswereeventuallyunearthed.In 1991,investigationsin thenorthwesternpartof Fort
Kamehamehaproducedanotherburial, an adzepreform,anda polishedadze(Shun
andSchilz1991).Also thatyear, survey andtestingwereconductedfor theMIDPAC
T-1 Network project(Watanabe1991). Eight augersamplesreturnedno evidenceof
cultural deposition,including �shpond sediments.Later monitoring of trenchesfor
the �ber -optic cablerunningfrom the inland northeasternpart of Fort Kamehameha
to the northwesternpart of Hickam AFB producedno cultural materialsor �shpond
sediments(KennedyandDenham1991).

Testingandmonitoringat thewastewatertreatmentplant locatedin thenorthwest
cornerof Fort Kamehameha(Drolet 1992,1999a,b, 2001)between1992and1994
yielded 87 individual setsof humanremains,numerouspit features,and traditional
Hawaiian cultural materialsincluding charcoal,animal bone,and thermally altered
rock. Materialassociatedwith thethermallyalteredrock returnedanagerangeof cal
A .D. 1200–1550.Historic materialwasalsoabundantandincludedbottles,metal,and
ceramicsdatingto thelatenineteenthandearlytwentiethcenturies.Earlyhistoricarti-
factsdatingto the1800swerealsorecovered.These�ndings con�rm thatthenorthwest
partof Fort Kamehamehacontainsburiedculturaldepositsfrom thetraditionalHawai-
ian andhistoricperiods.Humanremainsin the formerdunesandsarenumerousand
indicatetheimportanceof theareafor traditionalHawaiianburial.

Archaeologicalwork in thelate1990sincludedmonitoringprojects(Carlson1997;
Erkelens2000;Magnuson2001;DesiletsandMagnuson2001),aswell asseveralpale-
oenvironmentalcoringprojects(Athensetal. 1997;AthensandWard1999a,b). These
projectsexpandedthearealcoverageof archaeologicalinvestigationsat HickamAFB,
and provide a more generalpicture of the distribution of historic remainsthan can
bediscernedfrom thepreviousinvestigationswhich werefocusedon theFort Kame-
hamehaarea.

Recentmonitoringprojectshave discoveredfew traditionalHawaiianculturalde-
positsin areasoutsideFort Kamehameha.Monitoringof ManuwaiCanaldredgingpro-
ducedno cultural remainsor deposits(Carlson1997)in excavationsthatwerelargely
con�ned to recentdepositswithin the canal. Removal of four undergroundstorage
tanksyieldednoculturaldeposits(Erkelens2000).Moreextensivemonitoringprojects
by Magnuson(2001)andDesiletsandMagnuson(2001)likewiseturnedup little evi-
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denceof culturaldeposition,exceptfor possibleLelepaua�shpond sedimentsat UST
Site1818B.

The only signi�cant �nding hasbeenin the westernpart of Hickam AFB, in the
motorpool andaircraftparkingapronareas(DegaandFarrell 1999). Althoughthese
areasarein the vicinity of historic Watertown, historic remainswerenot found. In-
stead,excavationproducedintact traditionalHawaiiandepositscontainingearthoven
features,postmolds,shell�sh, �sh bone,�re crackedrock, volcanicglass�ak es,and
oneshelladzefragment.Onedatedfeaturereturneda

869

C daterangeof A.D. 1720to
A.D. 1820.

Recentpaleoenvironmentalinvestigationsat Hickam AFB (Athens et al. 1997;
AthensandWard 1999b,a) extractedsedimentcoresfrom areassuspectedto be on
or near�shponds. The TRACON andVault-X coreswere suspectedto be nearthe
southwesternboundaryof Ka`ihikapu�shpond (Athenset al. 1997;AthensandWard
1999a).No evidenceof �shpond sedimentswasrecovered,however. Marshsediments
consistentwith the natural landscapeshown on 1930smaps,however, are present.
Coresfrom the vicinity of Lelepaua�shpond also returnedno evidenceof �shpond
sediments(AthensandWard1999b).

3 The Project Ar ea

The projectareais locatedin the westernportion of Hickam AFB, on eithersideof
WorthingtonAvenue,eastof SignerBoulevard, TMK:9–9–01:13(see�g. 2). The
project areais level with no signi�cant elevation change. The areanorth of Wor-
thingtonAvenueconsistsof an open,grassy�eld anda coveredparkingarea. South
of WorthingtonAvenuearebuildings 920, 922, and925. Numerouslarge treesand
exotic ornamentalvegetationsurroundthe buildings. The projectareais within the
Hickam Historic District, asde�ned in the Hickam AFB CRMP (Hickam Air Force
Base1998:31),andwithin theregion designatedashaving a high probabilityfor con-
tainingarchaeologicalresources(HickamAir ForceBase1998:33).Thisareacontains
theformerWatertown settlement(�g. 4 onpage14).

Watertownwasa2,000acresettlementcontainingnumerouslargestructures,roads,
rail lines,portfacilities,andanethnicallydiversepopulationof laborersresponsiblefor
thedredgingof PearlHarbor(Hollingsworth1935).Thetown got its namebecauseof
thefrequentleaksin its watermain,which wasinstalledsohastily thatmuchof it lay
aboveground.In 1935thepopulationof Watertown numbered1,000laborersandtheir
families,including300school-agedchildren(Hollingsworth1935).Thetown included
a schoolhouseandadjacentCatholicChurch,a theater, postof�ce, at leastonehotel,
anda numberof storesandof�ces.

Laborersworking on thePearlHarbordredgingprojectareknown to have livedin
ethnicallydistinct neighborhoodsincluding populationsof Russians,Hawaiians,and
Japanese.A 1935newspaperarticlementionsat leastoneJapanesefamily housedon
“the wharf” living in traditionalJapanesestyle, with the womendressedin kimonos
andobis (Hollingsworth 1935). Material remainsindicative of ethnicity may help in
delimitingtheseneighborhoodsarchaeologically. Suchdepositsalsohavethepotential
to addressquestionsaboutthedegreeof segregationof theseneighborhoods,to assist
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in drawing lifestylecomparisonsbetweensub-communities,andto assesstheretention
of nativeethniccharacteristics.

In additionto housingits residentpopulation,Watertown wasnotedasarecreation
hub for theentireregion, completewith gambling,drink, andprostitution. Theseas-
pectsof thelatehistoriceraarerarelydocumentedby archaeologistsandmayprovide
importantdataregardingeverydaylife in a “temporary” laboringcommunitysuchas
Watertown. By the early 1930sWatertown wasfalling into disrepairandbusinesses
weredeclining. Demolitionbeganin 1935,whenHickamAFB air�elds replacedthe
town.

Despiteintensehistoric activity in this area,remainsassociatedwith Watertown
proved elusive prior to this project. Two hypotheseshave beenproposedto explain
the lack of Watertown remainsin previous projects(Desilets2002). The absenceof
remainswereexplainedasa samplingproblemdueto the limited natureof previous
undertakingsor werethoughtto indicateaverylow levelof preservationdueto Hickam
AFB construction.

4 Project Design

This sectionsetsout the designof the project. It reviews a predictive model for ar-
chaeologicalandhistoricalresources,speci�es the �eld problemthat the monitoring
is designedto address,and setsout the researchproblemsto which �eld datawere
applied.Following this, themethodsusedfor recordingandsamplingin the �eld are
describedandattentionis drawn to theexistenceof proceduresto dealwith inadvertent
discoveryof humanremains.

4.1 Predictive Model

A predictivemodelfor archaeologicalandhistoricalresources(AndersonandBouthillier
1996:A-116)guideshistoricpreservationreview of undertakingsatHickamAFB. Based
on theresultsof archaeologicalprojectsanddocumentaryresearch,themodelde�nes
threelevelsof probabilityfor �nding archaeologicalor historicremains:high,moder-
ate,andlow. Theseprobability levelsareorganizedinto regionalzones(�g. 1). This
regionalbreakdown,in conjunctionwith theestimatedlocationsof historicsettlements,
landscapefeatures,and previous archaeologicalprojects(Andersonand Bouthillier
1996:17,21, 23), hasproven especiallyuseful for investigatorsworking at Hickam
AFB.

Sincethedevelopmentof thepredictivemodel,a greatdealof new archaeological
work hasbeendonein areasdesignatedashigh andmoderateprobability. Theresults
of this work canbeusedto evaluatethesuccessof thepredictivemodel.

The bulk of modernarchaeologicalresearchon the Hālawa-Moanaluaplain has
focusedon the Fort Kamehamehaarea. Testingandmonitoringtherehave produced
abundantpre-contacthumanremains,traditionalHawaiianculturaldeposits,earlyhis-
toric remainsanddepositsfrom latehistoricmilitary occupation.By comparison,other
areashaveproducedalmostnoculturaldepositionotherthanHickamAFB construction
�ll.
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Findingsfrom eight recentprojects(Athenset al. 1997; Athensand Magnuson
1998;AthensandWard1999b,a;DegaandFarrell1999;Carlson1997;Erkelens2000;
Magnuson2001),give someindicationof thesuccessof thepredictive modelfor ar-
chaeologicalresourcesoutsidethe Fort KamehamehaArea (�g. 6). No historic sites
werefound in the low probability zone,aswould be expectedfrom the model. The
high probability zone,however, with some17 excavationsitesspreadthroughoutthe
zone,shows only onepossiblehistoric site, identi�ed aspossible�shpond sediments
from Lelepauapond,andonesitecontainingtraditionalHawaiiandeposits.Fromthese
results,it is clearthat the modelmight over-predicthistoric sitesin the regionsonce
occupiedby Watertown and the traditional Hawaiian �shponds. Although the Fort
Kamehamehaareahasproven to be archaeologicallyrich in its northwesternregion,
very little hasbeenrecoveredfrom therestof thehigh probabilityzone.
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Figure 6. Resultsof recentarchaeologicalinvestigationsat HickamAFB. Adapted
from Tomonari-TuggleandDye (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 possiblereasonsfor the negative resultsof the archaeological
monitoringprojects. First, the few positive resultsmight be a function of sampling;
therehavebeenrelatively few, small-scaleexcavationsover thelargeareaclassi�edas
highprobability. Second,thepredictivemodelmightunderestimatethedegreetowhich
culturaldepositsweredestroyedduringbaseandair �eld construction,especiallyin the
northwesternpart of Hickam AFB wheremany excavationshave producednegative
�ndings. The centralandeasternpartsof HickamAFB have not receivednearlythis
intensityof investigationandconsequentlythe degreeof preservation of the former
�shpondsis not known.

Someideaof thedegreeof disturbanceinvolvedin constructingHickamField can
be obtainedfrom historic photographs.Runway constructionin 1937, for example,
set foundationsthat extendwell into the corallinesubstrate(�g. 7). The destruction
of historic or traditionalHawaiian featuresin suchan areawould appeartotal. Since
runwaysencompassa major part of the centralandeasternpartsof Hickam AFB, it
maybeinferredthatsubstantialportionsof theformer�shpondshavebeendestroyed.

Figure7. Runwayconstructionat HickamField in 1937.

Thepredictive modelmight have overestimatedtheprobabilityof �nding archae-
ological resourcesin northwesternHickamAFB. Archaeologicalresultsindicatethat
themodelaccuratelypredictsa high probabilityof cultural depositsin thesouthwest
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coastalareaof Fort Kamehameha.Its successin predictingarchaeologicalresourcesin
otherhighandmoderateprobabilityareasawaitsfurthertesting.

4.2 Field Problem

The�eld problemis de�ned asa phaseof sub-surfaceinventorysurvey for traditional
Hawaiianandhistoric-eraarchaeologicalsites.Giventheextensivemoderndisturbance
to Hickam AFB, traditionalHawaiian andhistoric-eradepositsare likely to exist as
discontinuousremnants.Theprimary�eld problemof themonitoringis identi�cation
of paleosolsandcultural remainsappropriateor suitablefor datacollection through paleosol

a programof limited test excavation and sampling. The �eld problemis explicitly
constrainedto theundertaking'sareaof potentialeffect.

4.3 Research Problems

The problemsof archaeologicalmonitoring can be separatedinto two generalcate-
gories:siteor depositidenti�cation andsiteor depositcharacterization.Siteor deposit
identi�cation refersto the location of intact cultural deposits,and the estimationof
their extent anddepth. Site or depositcharacterizationproblemsrefer to the deter-
minationof thenatureandsigni�canceof thedeposits,andtheir potentialto address
questionsof Hawaiiancultural history andsettlement.This setof researchproblems
concernselementsof stratigraphicinterpretation,thehistoricalsequence,andthelarger
problemsof Hawaiianarchaeology. Archaeologicalremainsin theprojectareaareim-
portantfor theirpotentialcontributionto theknowledgeof life in ethnicallydiverselate
historic-eralaborcommunities.

4.4 Methods

The backhoeoperator, Gary Greenwood, andthe constructioncrew werebriefedon
the goalsand methodsof the archaeologicalproject. They were instructedthat the
archaeologicalmonitorhadtheauthorityto halt excavationin theimmediateareaof a
�nd. They cooperatedfully throughouttheentireproject.

An archaeologicalmonitor was presentat all times the backhoewas excavating
within the projectarea.Monitoring took placefrom April 9 throughApril 24, 2003.
It wascarriedout by Windy McElroy on April 14–18and21–24,SeamusPuetteon
April 10 and24,andThomasDye on April 9, 10 and14. Monitorskepta daily log of
activity andtook digital photographsasappropriate.Stratigraphicpro�les weredrawn
in theareaof greatestartifactconcentrationandin anareathatlackedartifacts.

Artif actswerecollectedfrom the backdirtandfrom the sidewalls of the trench.
They wereassignedto oneof eighteencontexts identi�ed in the�eld recordedaccord-
ing to verticalandhorizontalposition.Theidenti�ed contextsarelistedin appendixA.

All collectedartifactsweretaken to the archaeologylaboratoryat the University
of Hawai`i AnthropologyDepartment,wherethey werewashed,sorted,andcataloged.
Historicartifactswereidenti�ed anddescribedby SusanLeboatB. P. BishopMuseum.
Faunalremainswereidenti�ed by Alan C. Ziegler.
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4.5 Field Recordingand Sampling

Field recordingandsamplingweredirectedtowardtheresearchproblemsenumerated
in the AMP (Desilets2001). They are intendedto mitigateany potentially adverse
effectsto historicproperties.Standardsof documentation,recording,andanalysisof
features,soil andsedimentpro�les, andartifactsaccordwith theSecretaryof the In-
terior's Standardsand Guidelinesfor Archaeological Documentation. Accuratemap
locationsof stratigraphicpro�les andarchaeologicalfeatures,deposits,andartifacts
wererecorded.

The�rst threeitemsin thefollowing list areintendedto providebasicstratigraphic
datarelevantto thereconstructionof landsurfacesin theprojectareain suf�cient detail
to make possiblecorrelationof landsurfaceswith informationfrom earlytopographic
mapsand with information from pastor future archaeologicalprojects. Items four
throughsevenareintendedto addresstheproblemof long termuseof a stablesurface
andtheassociateddif�culties of inferring useandoccupationalhistory.

1. The archaeologicalmonitor recordedall stratigraphicpro�les with cultural re-
mainsor features;stratigraphicpro�les wheresampleshave beentaken; and
pro�les wherethereis a sedimentarychangeor nonconformitythat, in thepro-
fessionaljudgmentof the archaeologicalmonitor, containsinformationimpor-
tantfor theresearchproblemsenumeratedin theAMP;

2. Thearchaeologicalmonitormaintaineddetailednotesonexposureswhosestrati-
graphicpro�les werenotdrawn;

3. Thelocationsof stratigraphicpro�le drawingsandphotographswererecorded;

4. All culturaldepositswereexaminedin the�eld for:

(a) Evidenceof micro-strati�cationandotherdatarelevantto theevaluationof
depositionalhistory;and

(b) Evidenceof disturbance,irregularity, or boundaryconditionsthat might
indicateculturalactivities.

Suchevidencewasrecordedin thepro�le description.

5. All depositswereexaminedfor cultural itemsandthestratigraphicpositionsof
theseitemsnoted.Notationincludesreferenceto theestimatedageof theartifact
andhow this agemight indicateeitherdisturbanceto a depositof differentage,
or theageof thedeposititself. In particular, evidencefor nineteenthcenturytra-
ditional Hawaiianoccupationwasnoted,aswell asevidencefor earlytwentieth
centurymilitary, commercialsugarcane,or otherusesof theland;

6. Pro�le descriptionsincludeappropriatetechnicalinformation(in conformance
to standardsestablishedby theU.S.Soil ConservationService),aswell as�eld-
basedinterpretationof depositionalhistory;and

7. Thestratigraphicpositionsof samplescollectedfrom pro�les, includingartifacts,
featurecontents,sediments,anddatingmaterialswererecorded.
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4.6 Inadvertent Discovery of Human Remains

Specialproceduresapplicablein theeventthathumanremainswereinadvertentlydis-
coveredcanbefoundin theAMP (Desilets2001).No humanremainswerediscovered
duringarchaeologicalmonitoring.

5 Results

This sectionpresentstheresultsof archaeologicalmonitoringin theprojectarea.Cul-
turalmaterialsuncoveredduringthetrenchingwerecon�ned primarily to theportions
of thetrenchsouthof WorthingtonAvenue.Northof WorthingtonAvenueonly asingle
bottlewasrecoveredasanisolated�nd, unassociatedwith a culturallayeror features.

Abundantearlytwentiethcenturyartifactsrecoveredsouthof WorthingtonAvenue
arelikely remainsof thesettlementat Watertown (seepg. 19). Cultural materialwas
foundin a concentrationeastof building 920,at context 15 (appendixA), andasiso-
lated �nds in the vicinity of buildings 920 and 922. Glassand ceramicswere the
dominantmaterialsrecoveredin both the artifact concentrationandasisolated�nds.
Theglasscollectionconsistsof two intactbottles,anintactjar, andmorethan200bot-
tle andjar fragments.Theceramiccollectionconsistsof 54 vesselfragments.Small
amountsof metal,linoleumtile, shell,bone,andcharcoalwerefoundaswell. Historic
artifactsidenti�ed by BishopMuseumhistoricarchaeologistSusanLeboaredescribed
in appendixB.

5.1 Stratigraphy

Stratigraphyconsistedof four layersthroughoutmostof theprojectarea(�gs. 8 and9,
table2). Layer I, a moderntopsoil,overlaylayer II, a palebrown �ll material,which
hadbeenlaid down over layer III, an in situ brown sandyclay. Layer IV is thecoral
bedrockfound throughoutHickam AFB. The only exceptionto this four-layer se-
quencewas the areacontainingthe artifact concentration(�g. 10, table 3). In this
section,the moderntopsoil, layer I, overlay a single layer of dark yellowish brown
�ll containinga lensof culturalmaterialthathadbeenlaid down directly on thecoral
bedrock.No intactculturaldepositsor culturalfeatureswereidenti�ed in thetrenchor
in any of thetrenchwalls.

Table 2. Stratigraphicpro�le description,basicfour-layersequence
Layer Depth ‘ Description
I 0–16 Dark reddishbrown (2.5YR 3/4, dry); silty clay loam; �ne andmedium

rootsthroughout;abrupt,smoothboundary.
II 16–50 Palebrown (10YR6/3,dry); mediumsand(1/4–1/2mm);5%coral;abrupt,

smoothboundary.
III 50–65 Strongbrown (7.5YR 4/6, dry); sandyclay; few �ne andmediumroots;

abrupt,smoothboundary.
IV 65+ Solid coralbedrock.

‘

Centimetersbelow surface.
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Figure 8. West wall pro�le makai of pebblewalkway west of Building 920. a,
metal; b, very dark brown (10YR 2/2) lens; c, glassandshell. Seetable2 for layer
descriptionsand�gure 9 for aphotographof thesection.

Table 3. Stratigraphicpro�le descriptionat context 15
Layer Depth › Description
I 0–20 Dark reddishbrown (2.5YR 3/4, dry); silty clay loam; �ne andmedium

rootsthroughout;abrupt,smoothboundary.
II 20–65 Dark yellowish brown (10YR 4/4, dry); clay loam, 2% coral; abrupt,

smoothboundary.
III 65+ Solidcoralbedrock.

›

Centimetersbelow surface.
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Figure9. A portionof thewestwall of thetrenchwestof Building 920showing the
bottomthreelayers.See�gure 8 for a pro�le of this section.Layersaredescribedin
table2. Thescaleis markedin 10cm increments.

œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ

œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ

œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ•œ

ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž

ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž

ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž•ž

0 10

cm Ÿ•Ÿ

Ÿ•Ÿ

 • 

 • 

Cultural deposit

I

II

II

¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡

¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡

¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡

¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡•¡

¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢

¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢

¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢

¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢•¢

Backfill

Figure10. Stratigraphicpro�le atcontext 15,theconcentrationof culturalmaterial.
Seetable3 for layer descriptions.Note that the trenchwaspartially �lled beforethe
stratigraphicsectionwasdrawn.
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5.2 Artifacts

This sectionsummarizestheartifactsrecoveredfrom theartifactconcentrationat con-
text 15,alongwith theisolated�nds foundelsewherein thetrench.A detaileddescrip-
tion of theartifacts,orderedby context, is presentedin appendixB.

5.2.1 Artifact Concentration

A concentrationof cultural materialwas encounteredin the easternportion of the
projectarea,directly eastof building 920, which is part of the lodging complex on
WorthingtonAvenue(�g. 2). Theconcentrationstretchedacrossa 10-metersectionof
thetrench32–42centimetersbelow thesurfacein a layerof �ll. Becauseculturalma-
terialwasfoundin secondarycontext andnofeatureswerepresent,excavationwasnot
halted. Artif actswerecollectedfrom the excavationbackdirtandwalls of the trench
without the aid of screens,with the intentionof collectingdiagnosticmaterialsthat
couldbe identi�ed anddated.Glass,ceramic,linoleum,metal,andbonewererecov-
ered.Thesearebelievedto betheremainsof thehistoricWatertown settlement.

Glass Oneintactbottle,oneintactjar, 152bottleandjar fragments,andonewindow
glassfragmentwererecoveredfrom theartifactconcentration.Bottleandjar fragments
camefrom milk, soda,beer, gin, oil, food,medicine,cosmetic,andhouseholdcleaner
containersdatingfrom 1880to after1924.All of thebottlesandjarsweremanufactured
in theUnitedStates.

Theintactbottle is a clear-colored,mold-blown medicineor extractcontainerthat
datesfrom 1880–1910(�g. 11). Theintactjar is amachine-madecoldcreamcontainer
manufacturedbetween1924and1964by theHazel-AtlasCompany in Wheeling,West
Virginia.

Glassfragmentswerelight blue,clear, cobaltblue,light green,amber, brown, dark
olive, andaqua(�gs. 12 and13). Thesefragmentsrepresentat least20 differentcon-
tainers.Clearglasswasthemostabundant,numbering77 fragmentsfrom at least11
bottlesandjars. The41 fragmentsof cobaltblueglassrepresentat leastfour “Phillips
Milk of Magnesia”bottlesmanufacturedin Connecticutin 1928. At leastfour amber
coloredbottleswerehouseholdcleanercontainers,two of which weremanufactured
by Purex andClorox in SanFransisco,Californiain 1932.

Ceramics Ceramicsfrom theartifactconcentrationincluded53 tablewarefragments
andonefragmentof anindustrialporcelaininsulator. Mostof thetablewaredatedfrom
the late nineteenthcenturyto the early twentiethcenturyand includedfragmentsof
plates,cups,asaucer, aricebowl, andashallow dish.Theseconsistedof plainanddec-
oratedwhiteware(�g. 14),plain ironstonetableware,andplainanddecoratedporcelain
(�g. 15). Oneof theironstoneplateswasmanufacturedin Buffalo,New York, andthe
porcelaintablewarewas importedfrom Japan.The whitewarewasmanufacturedin
eitherEnglandor theUnitedStates.
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Figure11. Medicineor extractbottlefrom context 15.

Figure12. Glassfragmentsfrom context 15. a, Clorox bleachbottlebase;b, Purex
bleachbottlebase;c andd, Phillips Milk of Magnesiabottle fragments;e andf, clear
rim sherds.

Metal Six wire nails,a threadednut andbolt, andthreefragmentsof a pocket knife
wereamongthemetalitemsrecovered.Thewire nailspost-datethe1890s;theageof
theothermetalitemsis uncertain.
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Figure 13. Light-coloredglassfragmentsfrom context 15. a andd, food oil bottle
embossed“Meat Company”; b, light greensherdwith prominentbubble;d, embossed
aquabottlebase;e, WaialuaSodaWorksbottlefragment.

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

Bone Four small fragmentsof bonewere amongthe materialscollectedfrom the
artifactconcentration(table4). Threeof thesewereidenti�ed assmall to mediumor
mediummammal,while onefragmentwasof a mediumvertebrate.Noneof thebones
arethoughtto behuman(Ziegler2003).

5.2.2 Artifacts fr om Elsewhere in the Project Ar ea

A numberof artifactswerefoundin otherpartsof theprojectarea.Thesewereisolated
�nds unassociatedwith themainconcentrationof culturalmaterial.They includedan
intact bottle and fragmentsof glass,ceramic,metal,bone,shell, andcharcoal. The
intact bottle was found 4 m north of WorthingtonAvenue,north of building 920 in
disturbedsoil (�g. 16). This clear, facetedbottlewasmanufacturedin SanFrancisco,
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Figure15. Porcelainceramicsimportedfrom Japanrecoveredfrom context 15. a-c,
bluetransferprint; d ande, plainbasesherdsfrom differentvessels;f, goldgilt handle.

Table 4. Identi�ed faunalremains
Context Taxon Count Wt. £ Notes

15 Small-to-Mediumand/orMedium
Mammal

2 2.0

15 MediumMammal 1 4.0
15 MediumVertebrate 1 0.3
18 Mediumor LargeMammal 2 6.2 Onemetalsawed.
18 Bostaurus(domesticcattle) 1 86.0 At least2–2 ¤

¥ yrsold.
£ Weightin grams.

California in 1930. Glassfragmentsconsistedof 37 green,brown, aqua,and clear
piecesof alcohol,food, andClorox bottles. The earliestpiecemay be a fragmentof
a mold-blown bottle predating1910. The most recentare a numberof beerbottle
fragmentsmanufacturedin 1947.Thesewerefoundonthewestsideof building 920in
a tangleof roots;they clearlypostdatetheotherhistoricartifactscollectedduring the
monitoring.

Japaneseporcelainfragmentswere found on the eastandwestsidesof building
920andsouthof building 922. Two of thesewerehand-paintedrice bowl fragments
andtwo weretransfer-printedshallow dishfragments.Thepatternon oneof theshal-
low dish fragmentswasidentical to several of the piecesrecoveredfrom the artifact
concentration.All postdate1880.Metal consistedof aniron wire fragmentanda wire
nail. The pieceof wire wasfound on the westsideof building 920 andmay be part
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Figure16. Wholebottlewith exterior ribbing from context 1. This bottlewasman-
ufacturedin SanFranciscoin 1930.

of fencing,a containerhandle,or a clotheshanger. The nail wasrecoverednorth of
building 920andpostdatesthe1890s.

Threefragmentsof bonewere found at the southwestcornerof building 922, at
approximately34cmbsin alayerof �ll (seetable4 onthepagebefore).They consisted
of onefragmentof mediumor largemammalthatwascutwith ametalsaw, onenatural
fragmentof mediumto largemammal,andonedomesticcattle,Bostaurus, long bone
fragment.Themediumor largemammalbonesarebelievedto benon-human(Ziegler
2003),andthemetalsawing ononeboneis indicativeof butchering.Shellconsistedof
threeunidenti�edfragmentsfoundonthewestsideof building 920,andanunidenti�ed
pieceof charcoalwasrecoveredfrom theeastof building 920,justnorthof theartifact
concentration.

6 Conclusion

Archaeologicalmonitoringof all undertakingactivitieswith apotentialfor adverseef-
fectonhistoricsitesyieldedsecondarydepositsof culturalmaterials.Muchof thecul-
tural materialrecoveredfrom theprojectareadatesto thelate1800sandearly1900s,
supportingthehypothesisthatthesearetheremainsof Watertown, a 2,000acresettle-
mentthat washometo Russian,Hawaiian, andJapaneselaborersbetween1908and
1935.
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Artif actslater than1935wererelatively rare, limited to the isolated�nd of beer
bottle fragmentsthatdateto 1947. Thesefragmentsareunassociatedwith theartifact
concentrationthat representsthe primary location of Watertown remains,and were
clearly depositedlater. No traditional Hawaiian artifactsor cultural materialswere
found.No humanremainswereuncoveredduringthetrenchexcavation.

The Watertown cultural materialsprovide a glimpse into the way of life of an
ethnically-diversecommunityof the late historic era. Watertown glasscamefrom a
wide rangeof productsusedin every-daylife. Foodandbeveragecontainersincluded
beer, soda,andmilk bottlesandcatsupandrelish jars. Householdcleaners,cosmet-
ics,andmedicineswererepresentedaswell. All of theglasswasmanufacturedin the
United States,indicatingcloseeconomicties to the U.S. at a time whentherewere
multiple foreign interestsin Hawai`i. The majority of ceramicsmay have beenim-
portedfrom theU.S.,aswell. Japaneseporcelainwasalsoutilized at Watertown, but
waslesscommonthanEnglish/Americantableware.Japanesetablewareincludedrice
bowls,shallow dishes,andacup,perhapsitemsof every-dayusein oneof Watertown's
traditionalJapanesehouseholds.

The remainsof Watertown have eludedarchaeologistsfor more than a decade
(KennedyandDenham1991;Carlson1999;DegaandFarrell 1999;Magnuson2001;
Grant2002). Theabsenceof remainshasbeenexplainedasa samplingproblemdue
to the limited natureof previous undertakingsor asan indicationthat the settlement
wasthoroughlydemolishedduring constructionof Hickam AFB (seepg. 4.1). Their
discovery in a secondarycontext indicatesthatbothexplanationsarecorrect.Thear-
tifact concentrationat context 15 appearsto representa small lenscontainingdebris
from the demolitionof Watertown that wasincorporatedinto �ll materiallaid down
during constructionof the Air Forcebase. Cultural features,suchas the remainsof
housesor othertypesof infrastructurepresentin Watertown, werenot found. Thus,
theoriginal locationof theartifacts,prior to their incorporationinto the�ll material,is
not known. Given that theprojectareawaswithin theareaof Watertown, it is likely
thattheartifactswerenotmovedfar from theiroriginal location.Futurework makaiof makai

WorthingtonAvenuestandsthebestchanceof recoveringadditionalremainsof Water-
town. Thereforeit is recommendedthattheareamakaiof WorthingtonAvenueremain
ata high level of probabilityfor encounteringhistoricproperties.

Althoughtheartifactdepositat context 15 representssomethingof a breakthrough
in the archaeologicalsearchfor the remainsof Watertown, the deposititself is not
a signi�cant historicsite. This is because,asa secondarydeposit,it lacksintegrity of
locationandassociationrequiredby thecriteriafor signi�canceevaluationsetoutin 36
CFR§60.4.Thus,theactivities of theundertakinghadnoeffectonsigni�cant historic
properties,becausesigni�cant historic propertieswereabsentin the communication
line trench.
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A Context List

Context Material Provenience Depth ¦ Notes
1 Glass 4 m north of Worthington

Ave.,northof Bldg. 920
Unknown Cameup in backhoe

2 Glass,Shell West of Bldg. 920, 60 cm
southof pebblewalkway

50 In westwall face

3 Shell,Metal West of Bldg. 920, 2.5 m
southof pebblewalkway

45 In eastwall face

4 Glass Westof Bldg. 920,3 m from
southendof parkinglot

70 In eastwall face

5 Metal Westof Bldg. 920,southend
of trench

N/A Building debris dis-
cardedin �eld

6 Glass Westof Bldg. 920,southend
of trench

N/A Frombackdirt

7 Metal Westof Bldg. 920,southend
of trench

N/A Building debris dis-
cardedin �eld

8 Ceramic Westof Bldg. 920,southend
of trench

N/A Frombackdirt

9 Metal North of Bldg. 920 40 Cameup in backhoe
10 Ceramic Eastof Bldg. 920, 4 m south

of WorthingtonAve.
Unknown Cameup in backhoe

11 Ceramic East of Bldg. 920, north of
Bldg. 918

10 Cameup in backhoe

12 Glass East of Bldg. 920, 4–5 m
southof WorthingtonAve.

18 In southwall face

13 Glass Eastof Bldg. 920, 5 m south
of WorthingtonAve.

Unknown Cameup in backhoe

14 Charcoal Eastof Bldg. 920,20m north
of WorthingtonAve.

32 In westwall face

15 Ceramic,
Glass,
Linoleum,
Metal,Bone

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

32–42 Cameup in backhoe,in
backdirt,andin eastand
westwall faces

16 Glass Southof Bldg. 922 68 Cameup in backhoe
17 Ceramic Southof Bldg. 922 12 Cameup in backhoe
18 Bone Southwest corner of Bldg.

922
34 Found by workers dig-

ging with shovel
¦ Centimetersbelow surface.
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B Non-Traditional Artifact Descriptions

By SusanA. Lebo

Context 1 This whole,machine-madebottlehasa slight yellow tint, suggestingthe
useof seleniumasa decolorizingagent,a practicecommonin theperiod1916–1930.
It hasexterior ribbing, a lug �nish, andanembossedmanufacturingmarkon thebase
(see�g. 16 on page32). It wasmanufacturedby the Illinois Paci�c CoastCompany,
SanFrancisco(1930–1932).

Context 2 Two smallpiecesof shellandfragmentsof two bottleswerefound.These
two bottleslikely aremachine-madebeveragecontainers.Five fragments,severalwith
embossingor texturing, were recoveredfrom the emeraldgreenbottle. The manu-
facturingmark indicatesmanufactureby the Glenshaw GlassCompany. This Penn-
sylvaniacompany primarily madealcoholbottles. The singlenon-diagnosticbrown
fragmentmaybefrom a beerbottle,or possiblya Clorox bottle.This latterpossibility
is suggestedby therecoveryof Clorox bottleselsewherewithin theprojectarea.

Context 3 A thin, non-diagnostic,highly corroded,iron wire fragmentwas found
alongwith asmallpieceof shell.Thewire fragmentcouldbefrom avarietyof objects
rangingfrom fencingwire, a containerhandle,or evena clotheshanger.

Context4 Thisbrown,machine-madebeerbottleisembossedontheside“4/5 QUART.”
Manufacturingembossingon the baseindicatesit wasmanufacturedin 1947by the
Owens-IllinoisGlassCo.,whichhadplantsin many states(�g. 17).

Figure17. Brown beerbottlebasefrom 1947.

Context 5 Building debrisdiscardedin the�eld.
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Context 6 Thesetwo aquabottlesherdsbelongto two differentmachine-made(post-
1910)wide-mouthbottles. Oneis a rim-shoulderfragment,while the otheris a base
fragment.Both likely arefrom food jars,whichwerenot commonlyusedin thisarea.

Context 8 This small rim fragmentis to a shallow dish identicalto several vessels
found in context 15 (�g. 18, a). This Japanesetablewarehasa blue transfer-printed
motif. Suchvesselshavebeenwidely availablesincethe1880s.

Figure 18. Japanesetableware. a, shallow dish, context 8; b, porcelainrice bowl,
context 10; c, porcelainrice bowl, context 11; d, cupor shallow dish,context 17. See
appendixA for a list of collectioncontexts.

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

Context 10 This is a single rim-body fragmentof a Japaneseporcelainrice bowl
(�g. 18, b). It hasa hand-paintedbluegeometricand�oral motif. Suchvesselshave
beenwidely availablesincethe1880s.

Context 11 This largeporcelainfragmentis partof a Japanesericebowl (�g. 18,c).
Thebowl hasahand-paintedgeometricmotif. Suchvesselshavebeenwidely available
sincethe1880s.

Context 12 Thissmallnon-diagnosticfragmentof aquabottleglasshasa�at surface,
whichmaybepartof thebase.Althoughtoosmallto bede�nite, this fragmentappears
to befrom amold-blown bottle(pre-1910).
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Context 13 Thetwo bottleglassfragmentsfoundat this locationarenon-diagnostic
to manufacturingtechnologyandcontents.Bothappearto bepartsof beveragebottles.
Onepieceis clearandtheotheris aqua.

Context 15 Onepieceof light greenwindow glass(2.1mmthick) and152fragments
of bottleglasswerefound.Also collectedaretwo wholebottles,53ceramictableware
fragments,a whiteporcelaininsulatorfragment,andtwo piecesof �oor linoleum.

At least20 bottlesarerepresented,someby a singlefragmentandothersby more
than 20 pieces. One bottle fragmenthasa slight aquatint, but is otherwisenon-
diagnostic. The two light blue fragmentsarealsonon-diagnostic.Two manganese-
decolorizedfragmentsarefrom bottlesmanufacturedbetween1880and1910.Oneis
possiblyfrom acasegin, theotheris toosmallto identify to bottletype.Two fragments
appearto have a slight yellow tint, suggestingthe useof seleniumasa decolorizing
agent.Seleniumwascommonlyusedfor thispurposebetween1916and1930.

Seventy-sevenclearfragmentsrepresentat leastelevenmachine-madebottles.Two
arewide-mouthfood jars with continuous-threadedlips (post-1924).Oneis identi�-
ableasa relishjar andanotheras“Heinz” catsup.Thecatsupbottlewasmanufactured
by the Illinois Paci�c GlassCorporation,SanFrancisco(1925–1930).A milk bottle
is alsorepresented,which wasmanufacturedby the NorthwesternOhio Bottle Com-
pany (1911–1929).At leastfour of theclearmachine-madebottlesaresodas.Oneis
diagnosticto both manufacturingandbottling companies,andanotheris identi�able
to manufactureonly. Both bottlesdatebetween1925–1930andwereproducedin San
Francisco. Onewasmadeby the Paci�c CoastGlassCompany andcontainedsoda
from WaialuaSodaWorks(�g. 13,e). Theotherbottlewasmadeby theIllinois Paci�c
GlassCompany. A machine-madeclearmedicine/extractbottle fragment(post1910)
wasfound,alongwith a mold-blown wholeexample(1880–1910).

At leastfour “Phillips Milk of Magnesia”bottlesarerepresentedby 41 piecesof
cobaltblueglass(�g. 12,c andd). Thesemachine-madebottlesareoval in shape,have
continuous-threaded�nishes (post-1924),and company embossing,which indicates
thecompany waslocatedin Glenbrook,Conn. Onefragmenthasa patentnumberon
thebaseindicating1928.

The eleven light greenfragmentsarefrom threemachine-madebottles. Oneis a
beveragebottle, probablya sodaor beer. One is unidenti�able, while the third is a
panelbottle(�g. 13,a). Thepanelsareembossed,indicatingthebottlecontainedsome
typeof foodoil producedby anunidenti�ed “Meat Company.”

The 18 amberandbrown fragmentsarefrom at least� ve machine-madebottles,
oneof which mayhavebeena beer. Four arehouseholdcleaners.Two areidenti�able
to company: Purex andClorox. TheCloroxbottlehasamanufacturingmarkassociated
with eitherIllinois Paci�c GlassCompany or thePaci�c CoastGlassCompany, both
of SanFrancisco(1932).

Thesevendarkolivegreenfragmentsarefrom asinglealcoholbottle,while the16
aquapiecesarefrom severalbottles.Thethicker fragmentsarefrom a largemachine-
madecontainer, possiblywide-mouthjar or a jug. The otherpiecesarefrom a beer
bottlemanufacturedby theAdolphusBuschGlassManufacturingCompany, St. Louis.
Thismold-blown beerbottledates1904–1907.
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Two white milk glasscold creamjars arepresent;onewhole andonepartial jar.
Both aremachinemade,dateto the 1924–1964period. The whole jar wasmadeby
theHazel-AtlasGlassCompany, Wheeling,WestVirginia (�g. 19). Theotheralsohas
embossing,but wasnot identi�able to company.

Figure19. Coldcreamjar from context 15.

Elevenfragmentsareplain English/Americanblue-tintedwhitewares,all of which
appearto bepartsof plates.Nonecrossmendandall but two arefrom thicker vessels.
Theselikely datebetween1850and1910.

OtherplainEnglish/Americanwhitewaresareoneunburnedandfour badlyburned
fragments.Threeareplaterims, while thefourth is a cuprim. A discolored,partially
burnedplaterim with a light repouśe motif is alsopresent.Thesevesselslikely date
from the1900to 1920period.

Four piecesof English/Americanwhite whitewarehave polychrome,�oral, over-
glaze,decalcomaniadecorations.Eachappearsto befrom a separatevessel.Threeare
portionsof plates,while thefourth is probablypartof a cup. Two piecesof �uted cup
have both gold gilding and�oral decalcomaniadecorationon the exterior anda thin
hand-paintedbluerim bandon the interior. Thesepolychrometablewareswerelikely
popularbetween1900and1930.

Thethreewhiteironstonetablewaresconsistof two platesandasaucer, all 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
Company” wares,whichwereproducedin the1920sand1930s.Theothertwo vessels
aresimilar in styleandmayhavebeenmadeby thesamecompany.

Threeof the seven English/Americandark ivory-tinted whiteware fragmentsare
plainandtoosmallto identify to vesselform. Two arepartsof cupswith polychrome,
�oral, decalcomaniadecorations.One is from a cup with a silver gilded rim band,
while the last is a scalloped,andrelief-moldedplaterim fragment.Thesewareswere
mostpopularbetween1930and1960.

Also presentaresix piecesof porcelain,includingtwo undecoratedbasefragments.
Oneis a cuphandlewith gold gilding. Theothersaretwo piecesof a rice bowl anda
rim to a shallow dish. All appearto beJapanesein origin. They likely dateafter the
arrival of Japaneseimmigrantsandseveral re�ect stylesstill available. All arestyles
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Figure20. BuffaloPotterymarkon ironstoneplate.

widely availableduringthe�rst half of thetwentiethcentury.
Miscellaneousitemsfrom this context include� ve wire nails,onewire nail/spike,

threepiecesof a small pocket knife, onethreadedbolt andnut, onepartial threaded
bolt, two unidenti�ed fragmentsof iron, andasmallbatterycorefragment.

Context 16 Thisnon-diagnosticpieceof clearbottleglassis not identi�able to tech-
nologyor contents.Its diametersuggestsit maybepartof awide-mouthjar.

Context 17 This is a small rim fragmentof a cupor shallow dish. It is Japanesein
manufactureandis decoratedwith ablue-transferprint “dashedline” motif (�g. 18,d).
This motif hasbeenfound in many late nineteenthor early twentiethcenturyassem-
blages.
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Table 6. Historicartifactidenti�cations

Context Count Material Description Date Range Reference
1 1 Glass selenium-decolorizedbot-

tle
1930 Jones and

Sullivan
(1988); Mun-
sey (1970);
Toulouse
(1971)

2 6 Glass,Shell 1 med. green beverage
bottle, 1 unid. brown bot-
tle

1910–1940 Jonesand Sul-
livan (1988);
Munsey (1970)

3 2 Shell,Metal 1 shell fragment, 1 wire
fragment

20thc

4 27 Glass brown alcoholbottle 1947 Toulouse
(1971)

5 1 Metal rebardiscardedin �eld
6 2 Glass aquawide-mouthbottles 1910–1940 Toulouse

(1977)
7 Metal
8 1 Ceramic 1 porcelainshallow dish 1880-; most

probably
early20thc

Costello and
Maniery(1988)

9 1 Metal wire nail 20thc
10 1 Ceramic 1 porcelainrice bowl 1880-; most

probably
early20thc

Costello and
Maniery(1988)

11 1 Ceramic 1 porcelainrice bowl 1880-; most
probably
early20thc

Costello and
Maniery(1988)

12 1 Glass 1 aquabottlefragment possibly
1880–1910

Jonesand Sul-
livan (1988);
Munsey (1970)

13 2 Glass 2 non-diagnosticbottles 1880- Jonesand Sul-
livan (1988);
Munsey (1970)

14 1 Charcoal charcoalfragment(in sev-
eralpieces)

15 221 Ceramic,
Glass,
Linoleum,
Metal,Bone

§ 30 ceramic tablewares,
1 ceramic insulator,
1 window pane, § 20
beverage, condiment,
medicine/extract bottles,
1 linoleum tile, 3 pocket
knife fragments, 6 wire
nails, 2 bolts, 1 nut, 1
batterycarboncore

1880–
1964; most
1910–1930

Berge (1980);
Elliott and
Gould (1988);
Jones and
Sullivan
(1988); Lehner
(1988); Moir
(1987); Mun-
sey (1970);
Toulouse
(1971)

16 1 Glass 1 clearbottlefragment 1880- Jonesand Sul-
livan (1988);
Munsey (1970)

17 1 Ceramic 1 porcelain shallow
dish/cup

post 1880,
1880–1940

Costello and
Maniery(1988)
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Glossary

Entriesfor Hawaiian words are excerptedor paraphrased,wherepossible,from the
HawaiianDictionary (PukuiandElbert1971),or from Lucas(1995). Geologicaland
geographicaltermsarefrom AmericanGeologicalInstitute(1976)andClark (1998).
Archaeologicaltermsarefrom BrayandTrump(1982)andMignon (1993).

ahupua`a TraditionalHawaiian land division usuallyextendingfrom the uplandsto
thesea.

banyan A largetreein theFicusfamily, severalspeciesof whichhavebeenintroduced
to Hawai`i.

datepalm Theintroducedpalm,Phoenixdactylifera.

gley A soil horizon in which the material is bluish gray or blue-gray, more or less
sticky, compact,andoften structureless.It is developedunderthe in�uence of
excessivemoisture.

ir onwood A largetree,Casuarinaequisetifolia, introducedto Hawai`i before1895.

kiawe Thealgarobatree,Prosopissp.,a legumefrom tropical America,�rst planted
in 1828in Hawaii.

koahaole A commonshrubor small tree, Leucaenaglauca introducedto Hawai`i
after1864.

mākāhā A �sh pondsluicegate.

makai Seaward.

monkeypod A largetree,Samaneasaman, introducedto Hawai`i from tropicalAmer-
ica.

paleosol A soil of thepast,oftenburied.

pickleweed A low shrub,Batismaritima, introducedto Hawai`i before1859.

pili A nativegrass,Heteropogoncontortus.
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