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Chapter 1

Intr oduction

At the requestof URS, T. S. Dye & Colleagues,Archaeologists,Inc. performedar-
chaeologicalmonitoringfor environmentalremediationinvestigationsat Hickam Air
ForceBase(AFB), O`ahu,Hawai`i. Undertakingactivities wereperformedby Shaw
EnvironmentalandInfrastructure,Inc. (formerly IT Corporation),andincludedexca-
vationat 16 suspectedundergroundstoragetank(UST) sitesat HickamAFB (�g. 1).
All UST siteswerelocatedin areasdesignatedashaving a high or moderateproba-
bility for containingarchaeologicalandhistoric resources.High probabilityareasare
de�ned asthose“whereknown archaeologicalor historicalresourcesoccurbasedon
previousarchaeologicalstudiesor archival documentation”(AndersonandBouthillier
1996:28).

ArchaeologicalmonitoringwasconductedbetweenNovember11,2001andFebru-
ary 6, 2002by Michael Desilets,a quali�ed archaeologist.Principal investigatorfor §13–279–5(4)

§13–281–3theprojectwasThomasS.Dye.
Throughoutthis report,thetermundertakingwill referspeci�cally to theenviron- undertaking

mentalremediationactivities andany associatedgrounddisturbingwork. The term
projectrefersspeci�cally to archaeologicalmonitoring,testing,anddatarecoveryper- project

formedby T. S. Dye & Colleagues,Archaeologists,Inc. in responseto undertaking
activities.

ManagementSummary

Archaeologicalmonitoringat16USTsitesatHickamAFB resultedin therecordingof §13–279–5(1)

an intact, thoughdiscontinuous,traditionalHawaiianculturaldeposit,designatedsite
50–80–13–6406. Threepit featureswererecordedandsampledwithin two widely sep-
aratedexposuresof thedeposit.Thesouthernexposureproducedtwo distinctfeatures,
eachof whichcontainedsubstantialamountsof thermallyalteredcoral/limestone,char-
coal,andsmallamountsof faunalandmarineinvertebrateremains.A samplefrom one
of thesefeaturesreturnedacalibrateddaterangeof A .D. 1478–1664.

The northernfeaturealso containedthermally alteredcoral/limestone,charcoal,
andsmallamountsof faunalandmarineinvertebrateremains.A charcoalsamplefrom

1
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this featurereturneda calibrateddaterangeof A .D. 1306–1452.

Bothsetsof datesarewell within thetraditionalHawaiianperiod,andthenorthern
featuredaterangeis theearliestyetreportedatHickamAFB. Thisculturaldepositwas
determinedto besigni�cant accordingto theU.S.Departmentof theInterior'ssigni�-
canceevaluationcriteriafor theinformationonHawaiianprehistorythatit hasyielded
andis likely to yield. Undertakingactivities hadan adverseeffect on archaeological
resourcesatsite50–80–13–6406.Theseadverseeffectsweremitigatedby archaeolog-
ical samplingandanalysiswhich identi�ed anddatedtraditionalHawaiianactivitiesat
thesite.

Natureof the Undertaking

Theundertakingconsistedof avarietyof environmentalremediationandsiteinvestiga-
tion activitiesat16 locationsonHickamAFB. Activities requiringgrounddisturbance
includedremoval of USTs,exploratoryexcavations,soil sampling,andexcavationof
contaminatedsediments.

Geophysicaldataaswell asdocumentationof historicbuildingsandutilities were
usedto de�ne suspectedUSTlocations.Generally, USTslocatedwith geophysicaldata
andlittle supportinghistoricdocumentationtendedto resultin a numberof relatively
shallow, exploratoryexcavations. WhenUST locationswerewell documentedwith
historic dataandcon�rmed with geophysicaltesting,excavationstendedto be more
focused,often produceda UST �nd, andultimately resultedin a single large, deep
excavation.

Shaw Environmentaland Infrastructure,Inc. utilized heavy machinerysuch as
back-hoesandexcavatorsto remove sedimentat the suspectedUST sites. If a UST
wasencountered,it wastypically excavatedto its baseon two adjoiningsidesandthen
pulledoutandtruckedaway. Sedimentfrom thesidesandbaseof theexcavation,often
at or nearthewatertable,wassampledandtestedfor contaminants.If no contamina-
tion wasfoundor contaminationwasbelow a predeterminedactionlevel, thepit was
back-�lled. If signi�cant contaminationwaspresent,theexcavationwasextendedin
thedirectionof thecontaminationuntil cleansedimentswereencountered.

The Project

T. S. Dye & Colleagues,Archaeologists,Inc. conductedarchaeologicalmonitoringof
all grounddisturbingactivities of theundertakingdeterminedin consultationwith the
StateHistoricPreservationDivision (SHPD)to havethepotentialfor anadverseeffect
onsigni�cant historicsites.Theprimaryfocusof theprojectwason thediscoveryand signi�cant

appropriatetreatmentof historicpropertieswithin areasdesignatedashaving ahighor
moderateprobabilityfor containinghistoricresources(�g. 1).



4 CHAPTER1. INTRODUCTION

Project Authority and Standards

Archaeologicalmonitoringwasperformedunderthe authorityof Section106 of the
NationalHistoric PreservationAct of 1966,asamended.Field procedureswerecon-
ductedin accordancewith anArchaeologicalMonitoringPlan(AMP) (Desilets2001a)
approved by the Hawai'i StateHistoric Preservation Of�ce (Coloma-Agaran2001).
Dataandresultscontainedhereinmaybeusedin consultationwith a varietyof inter-
estedpartiesincludingtheStateHistoricPreservationOf�cer , theAdvisoryCouncilon
HistoricPreservation,andTheBaseHistoricPreservationOf�cer , 15thAir BaseWing.

This monitoringreport is draftedto meetthe requirementsandstandardsof both
federalandstatehistoricpreservationlaw. TheseincludeSections106and110of the
NationalHistoric Preservation Act of 1966,asamended,Chapter6e of the Hawai`i
RevisedStatutes,andtheStateHistoricPreservationDivision'sdraft RulesGoverning
Standardsfor Archaeological MonitoringStudiesandReports(§13–279).

Report Organization

Thereportbeginswith a brief historicaloverview of theprojectareaincludingback-
groundinformationon local geology. Thenext sectionoutlinesthe�eld methodology
usedduring the project. Following this, the resultsof archaeologicalmonitoringare
presented.Finally, the resultsof archaeologicalmonitoringaresummarizedandthe
natureandsigni�canceof culturaldepositsevaluated.

Marginalnoteswill befoundthroughoutthetext andservetwo functions.They call
out the�rst occurrenceof wordsthatappearin theglossaryandthey referto particular
sectionsof variousSHPDdraft rules. Theselatternotesindicatethatadjacenttext is
intendedto addressprovisionsof thenotedrule. They areprovidedasa convenience
for thetechnicalreviewer.



Chapter 2

Background

This sectionis intendedto provide basicinformationaboutthe natural,cultural, and
archaeologicalhistory of the land that comprisesHickam AFB. The �rst sectionde-
scribesthe naturalenvironmentof Hickam AFB with a specialemphasison surface
geology. Thesecondsectionreviewspre-contactandhistoricland-useatHickamAFB. pre-contact

Discretehistoricstructuressuchas�shponds,humansettlementsof variouskindsand
antiquity, andarchaeologicallyde�ned regionsof specialusesuchasburial grounds
areall discussed.Much of this informationis abstractedfrom AndersonandBouthil-
lier (1996)andTomonari-TuggleandDye (1999). Taken together, thesetwo sections
presentanoverview of theevolution of thelandfrom its Hawaiianrootsto its modern
state.Finally, thehistoryof archaeologicalinvestigationat HickamAFB is reviewed
anda predictivemodelfor archaeologicalsitesis evaluated.

Natural Envir onment

HickamAFB is centrallylocatedalongthesouthcoastof O`ahuandencompassesthe
easternshorelineof MāmalaBayandPearlHarborentranceonthewestandKe`ehila-
goonontheeast.Fromeastto west,it measuressome6.4km, andfrom northto south,
4.8km. HickamAFB straddlesthesouthernboundarybetweenHālawaandMoanalua
ahupua`aof the`EwaandKonadistrictsrespectively. It hasconsequentlybeenreferred ahupua`a

to astheHālawa-Moanaluaplainin thearchaeologicalliterature(Tomonari-Tuggleand
Dye1999:5),aconventionalsofollowedthroughoutthisreport.TheHālawa-Moanalua
plain includesall of HickamAFB aswell asHonoluluInternationalAirport to theeast.

TheHālawa-Moanaluaplain is �at andlevel with few perennialstreams.Historic
mapsshow streamsdrainingLelepauaandWaiaho�shponds,althoughthesehavesince
beenchanneledandrerouted.Importantly, thestreamsoriginatenearthesouthernend
of theplain andhave no directrelationto inlanddrainages.With no majordrainages,
an averageannualrainfall rangingbetween15 and30 in. (Juvik andJuvik 1998:56),
andanaverageannualsolarradiationintensityof over 250watts/m

z

(Juvik andJuvik
1998:50),theHālawa-Moanaluaplain is dry andhot.

Currently, vegetationin the landscapedareasof the northernpart of the Hālawa-

5



6 CHAPTER2. BACKGROUND

Moanaluaplain consistsof coconut(Cocosnucifera) and a variety of other palms,
monkeypod(Samaneasaman), andbanyan(Ficusbenjamina). Most of thevegetation
in thelandscapedareasis maintainedby anextensiveirrigationsystem.Thesoutheast-
ernpartof HickamAFB, althoughcontainingfew nativeplantspecies,probablygives
a moreaccuratepictureof the typesof vegetationthat thrive on the plain. This area
supportsonly hardyspeciessuchaskiawe(Prosopispallida), koahaole(Leucaenaleu-
cocephala), ironwood(Casuarina), pickleweed(Batismaritima), andpili grass(Het-
eropogoncontortus). Historicdocumentsfrom thelate1800sindicatethatmuchof the
plain wasoncelightly vegetatedwith only a few treesnearthe coast,presumablyin
what is now theFort Kamehamehaarea.Accordingto QueenEmma's April 3, 1883
correspondence,

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

andbarrenbut this hasa little greenerappearancefrom beingover grown
with bushes.Thehousesareall on thecoastwith not a shade
treenearthem. The only two treesthroughouttheplacearein front and
at rearof ourhousesothatnayexpectantgrovesof Cocoanuts,Algerobas,
Monkey Podsand etcetc,arejust in theshellasit werebecausethey
areonly just abovegroundnow (AndersonandBouthillier 1996:A-55).

Thedegreeto which theHālawa-Moanaluaplain wasvegetatedprior to European
contactis notknown.

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 (DenhamandCleghorn1994:6–8).

The initial geologiceventsrelatingto theHālawa-Moanaluaplain includea series
of Illinoian perioderuptionsin the EastLoch area. Theseeruptionsresultedin the
presentdaySaltLake, Āliamanu,andMakalapaCraters.They alsodepositedtheSalt
LakeandMakalapatuffs. Theseair-laid tuffs,whereabovesealevel andexposedto the

tuff
elements,arein aconstantstateof in-situdecompositionanddown-slopeerosion.They
thuscontributeto theformationof theHālawa-Moanaluaplain in two ways. First, as
thebasalsubstratefor theplain,andsecondlyin thecontinuedproductionandalluvial
depositionof sediments.Keaauclay andMamalastony silty clay loamexemplify the
latter case,while Makalapaclay, formedfrom in-situ weatheringof tuff, exempli�es
theformer(Footeet al. 1972).

1Underlinesdenoteillegible text.
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Sincethe depositionof tuffs, therehave beena seriesof sealevel changes.The
earliestof these,theWaipiostand,occurredseveralthousandyearsagoandresultedin
seasabout60 ft. below the presentlevel. Eruptionsof the Salt Lake, Āliamanu,and
Makalapacratersprobablyoccurredduring this stand.About 125,000yearsago,the
searoseto 25 ft. abovepresentlevel in whatis known astheWaimanalostand.During
thislongperiodof stability, reefformationwouldhavetakenplace,possiblyin irregular
patchesonformerstreamdivides(Stearns1935:54–55).Whentheseasrecededto their
presentlevel, thecoral formationswereexposedandthealluvial depositionof inland
tuffs resumedin the north. At 3485{ 160 B.P. therewasa small high standof 5 ft.
known asthe Kapapahigh stand(Stearns1978:50). The effectsof this standon the
geologiccharacterof the Hālawa-Moanaluaplain arenot certain. By the time of the
Kapapahigh stand,it seemslikely that thecoastalstrip of dunesknown from historic
recordswouldhaveformedandservedto protecttheinlandpartof theplainfrom direct
marinein�uence alongits southerncoast. However, with its easternendopento the
ocean,muchof the Hālawa-Moanaluaplain's low-lying centralregion wasprobably
submergedduringtheKapapahigh stand.

Thedynamicgrowth of theHālawa-Moanaluaplain is notperfectlyunderstood,but
themajorfeaturesof its evolutionareclear. Themajorprocessesaredepositionof vol-
canicsedimentsandgrowth of anextensive reefplatformduringperiodsof highersea
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.

Historic Alluviation on the Central Plain

Historicarialphotographsof HickamAFB takenin theearly1940sshow whatappears
to be the developmentof a large alluvial plain in the centralregion of the Hālawa-
Moanaluaplain(�gs. 2 and3). Alluvium originatingin thenorthernpartof theHālawa-
Moanaluaplain wasapparentlywashinginto thecentralregion asearlyas1940. The
causeof theapparentlyacceleratedalluviationarenotknown for certain.Onepotential
factoris thedevegetationandconstructionactivitieson thenorthernplainwhichbegan
in thelate1930sandearly1940s.

Althoughthecentralregoin is now coveredwith substantialamountsof coral�ll, it
is importantto notethatanthropogeniccauseshave affectednaturalsedimentdeposi-
tion in thelatehistoricperiod.

Modern SurfaceDeposits

A detaileddescriptionof modernsurfacedepositson the Hālawa-Moanaluaplain is
foundin thesoil survey of Footeetal. (1972).Fieldwork for thissurvey wascompleted
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Figure2. Early 1940saerialphotographof HickamAFB showing developmentof a
broadalluvial plain in thecentralregion.

Figure3. Broadalluvial plain in thecentralregionof HickamAFB in anaerialpho-
tographtakenin theearly1940s.
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in 1965andtheresultingsoil designationsarethereforeconsideredby theauthorsas
accurateto this dateonly. Althoughtheadditionof thereefrunway in theearly1970s
markedamajoradditionto theplainandinvolvedsomedisturbanceof sedimentsin the
southeast,mostof theHālawa-Moanaluaplainwasnotaffected.Theplainhaschanged
little since1965.

Soil survey mapsshow theplainasbeingprimarily composedof a landtypecalled
Fill Land,mixed(Footeet al. 1972:Sheets54, 55). This land type is de�ned ascon-
sistingof “areas�lled with materialdredgedfrom the oceanor hauledfrom nearby
areas,garbage,andgeneralmaterialfrom othersources”(Footeet al. 1972:31).This
is anaccuratedescriptionof muchof HickamAFB, andissuesregardingthesequence
andorigins of the �ll eventsare discussedbelow (seepg. 10). Mamalastony silty
clay loam is found at Fort Kamehameha,the paradeground,andadministrative and
residentialareasto thenorthwest.TheMamalaSeriesconsistsof

shallow, well drainedsoilsalongthecoastalplainson theislandsof Oahu
andKauai.Thesesoilsformedin alluviumdepositedovercorallimestone
andconsolidatedcalcareoussand. . .Stones,mostlycoralrock fragments,
arecommonin thesurfacelayer 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, a variety
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 theFort Kamehameharesidential
housingtract, thereis anareadesignatedasJaucasSeries,JaucasSandPhase.These
deposits,

consistof excessively drained,calcareoussoilsthatoccurasnarrow strips
on coastalplains,adjacentto the ocean. . .They developedin wind- and
water-depositedsandfrom coral andseashells.They arenearly level to
stronglysloping. . . In a representative pro�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).

RevisedSoil Designations

The soil survey haslong served as backgroundfor archaeologicalwork at Hickam
AFB (DenhamandCleghorn1994;Dega 1998;Robinset al. 1999;Drolet 1999a,b;
Roberts2000a,b). The soil survey designations,however, areoften generalizedand
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not to be taken as�nal in all cases.For example,�eld observationsandpreviousar-
chaeological�eld anddocumentaryresearchby the authorindicatethat soils at Fort
Kamehamehaandthenorthwestregion of HickamAFB designatedasMamalaSeries
are,in fact,very unlikely to have developedin alluvium. Contraryto thesurvey, the
coastalareasof Fort Kamehamehawere,previousto military construction,almosten-
tirely JaucasSand. Constructionof batteriesandmilitary housingat the turn of the
centurylikely includedthe wholesalemovementof depositsin somecasesand �ll-
ing in others.Stratigraphicinformationindicatesthat most,if not all, 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 Kamehamehamighthave
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.

CoralOutcrop

Fill Sequenceand Origins

Mostof HickamAFB is coveredby �ll consistingof “materialdredgedfrom theocean
or hauledfrom nearbyareas,garbage,andgeneralmaterialfrom othersources”(Foote
et al. 1972:31).Archaeologistsworking on theplain generallyattributethesecalcare-
ous �ll depositsto dredgematerial from the early 1900swidening of PearlHarbor
entrance(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. 4).
The�ll materialsthatpre-date1938maywell havederivedfrom PearlHarborentrance
dredging.To theeastof this,however, �ll materialswerelaid down after1938,making
themunlikely beearly1900sPearlHarborreefdredge.

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
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andthewestsideof Ka`ihikapuPondareidenti�able anddescribedin the
key as“former water-coveredareas.”
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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
alsoseemslikely thatthematerialeventuallycoveringthis areaderivedfrom dredging
of seaplaneairstripsor othernearbyareasandnot early1900sPearlHarborentrance.
Thesesourcesindicatethat�ll materialsfrom differentplaceswereappliedontheplain
overa long periodin severalepisodes.

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 theFortKamehamehaarea.Theterrigenousclaydeposits,whichaccu-
mulatedvia low-energy streamtransportfrom Makalapa,Āliamanu,andĀliapa`akai
craters,comprisethe northernpart of the plain andwerehistorically usedfor sugar
cane(Saccharumof�cinarum) cultivation. Thesesedimentsmayalsohave foundtheir
way onto the lowland marshesandpondsrecordedon historic maps(Monsarratnd).
Also importantis the complex of coastalduneswhich comprisemuchof the south-
ern coastalmargin. Thesesandydepositslikely developedasa resultof wave action
againstthe fringing reef oncepresentto the south. Today, mostof the coastaldunes
andinlandterrigenousdepositsarecoveredwith severallayersof �ll material.Muchof
this materialis calcareous,derivedfrom eitherthedredgingof PearlHarborentrance
or theseaplaneairstripin Ke`ehiLagoon(War Emergency Construction1943).Other
�ll materials,suchasterrigenoussilts andclays,arealsocommonandwereusedto
landscaperesidentialandadministrative areasof Hickam AFB. The terrigenous�lls
areeasilydistinguishablefrom naturallydepositedclaysby their typical stratigraphic
positionoverlayingcoral�ll. In sum,sedimentpro�les on theHālawa-Moanaluaplain
typically exhibit, from top to bottom:

• Modernor latehistoric�ll materials;

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

• Calcareoussand,gravel, andcobblesassociatedwith thebasallimestoneshelf.

Cultural Envir onment

A numberof similarorganizationalschemesfor describingelementsof theculturalen-§13–279–4(2)
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vironmentof theHālawa-Moanaluaplainhavebeenusedby archaeologists(Anderson
andBouthillier 1996;Drolet 1999b). Suchschemestypically distinguishseveral re-
latedcategoriesof phenomenaimportantto understandingthehistoryof land-useand
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:

1. Hawaiian�shponds;

2. Early historicsettlements;

3. Latehistoricsettlementsandindustries;and

4. Humanburial areas.

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 appearthattheHālawa-
Moanaluaplainwasconsideredsuitablefor largescalehabitationor 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 havebeenusedtraditionallyas�shponds.It is
not known whetherthesmallerpondsto the westwereever usedin this manner. By
1930,thesmallwesternpondshadbeencompletely�lled. Following constructionof
HickamAFB, HonoluluInternationalAirport, andresidentialhousingin thenorthern
cane�elds, LelepauaandKaihikapuwerealso�lled. Theinitial phaseof �lling appears
to havebeentheresultof naturalalluvial sedimentation,likely causedby construction
activities in thenorth. Thesecondphaseof �lling wasperformedby themilitary and
constitutesthepresentsurfaceof thecentralregionof theHālawa-Moanaluaplain.
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Table1. Fishpondson theHālawa-Moanaluaplain
Name SiteNumber Ar ea(ha) Ñ Construction ElementsÑ

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

Lelepaua 50–80–13–00082 134Ñ�Ñ Earthenand coral embank-
ments,seawardwall

Waiaho 50–80–13–00094 13 Coral andsandwalls and5
outlets

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

Ò

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

As reportedby Cobb(1903).

FishpondBoundaries

Theboundariesof Ka`ihikapuandLelepaua�shpondsvaryconsiderablyon earlyhis-
toric maps.Thepondswerethe largeston theHālawa-Moanaluaplain andappearto
have shareda commonwall until at leastin 1915(Donn 1906;Monsarratnd, 1915).
After 1915,mapsshow bothpondsdecreasedin sizeby asmuchashalf. Thereason
for this apparentreductionin sizeis not known.

First, andmostsimply, it is possiblethat the pondsdid not in fact decrease,but
ratherthat thedifferencebetweenthe historic mapsis simply a re�ection of the way
the�shpondboundarieswerede�nedby differentcartographers.Wall remnantsshown
onbothMonsarrat(1915)andWarDepartment(1922)indicatethattheseawardbound-
arieswereoncewell de�ned. By 1930,muchof the landdirectly behindthewalls is
shown asmarshland.It maybesigni�cant thatDonn(1906)shows theentireareasur-
roundingLelepaua,Waiaho,andKeoki �shpondsasbeing�ooded at very high tide.
Tidal �uctuation might accountfor someof thediscrepancy betweenpondboundaries
of 1915and1930. Although Monsarrat(1915)andDonn (1906)show larger ponds
than later maps,thesemay have usedthe old �shpond walls and/orhigh tide pond
levels to de�ne pondboundaries.War Department(1922),detailedin otherrespects,
likely alsoshows thepondboundariesandsurroundingmarshesat a high resolution.

Paleoenvironmentalcoring nearthe boundariesof LelepauaandKa`ihikapu�sh-
ponds(AthensandWard1999b,a;Athensetal. 1997)yieldednoevidenceof �shpond
sediments,but only whatappearto bemarshdeposits.Becausethesecoresweretaken
neartheedgesof thepondsat their largestmappedextents,they might representmate-
rial from theperipheryor outsidethepondsproper. Furthertestingis requiredto de�ne
theboundariesof these�shponds.

As Tomonari-TuggleandDye (1999) note,by 1857 Hālawa ahupua`awassub-
let to rancherJamesDowsettwho rancattlethereuntil the late1800s.Following the
ranchingperiod, the northernpart of the plain saw agriculturaluseby the Honolulu
PlantationCompany. The 1930USGS,Ewa Quadranglemapis particularlydetailed
concerningtheextentof sugarcanecultivationontheplain. Thesugarcane�elds extend
to thenorthernboundaryof Lelepaua�shpond andencompasstheentireinland third
of whatis now HickamAFB. Historicperiodcattleranchingandsugarcanecultivation
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typically destabilizesoils, increasesiltation,andgenerallyhastennaturalerosionpro-
cesses.Documentaryevidenceof nineteenthcenturysiltationof nearbyPearlHarbor
illustratestheoftendramaticeffectsof grazingandcultivation:

Thelochsor lagoonsof PearlRiverwerenot thenasshoalasnow [1901].
Thesubsequentoccupationof theuplandsby cattledenudedthecountryof
herbage,andcausedvastquantitiesof earthto bewasheddown by storms
into thelagoons,shoalingthewaterfor a longdistanceseaward.No doubt
theareaof deepwaterandanchoragehasbeengreatlydiminished(Bishop
1901:87,88).

Theprecedingdiscussionhasfocusedon LelepauaandKa`ihikapu�shponds,but
mostof the issuesapply alsoto the muchsmallerWaiahoandKeoki �shponds. The
boundariesof thesepondsalsodiffer on historic maps. Waiaho�shpond commonly
appearswith anopeneasternboundaryandlikely �uctuatedin sizebasedon tidesand
annualprecipitation.This �shpondwasalsoknown asQueenEmma'sPond,dueto the
factthatQueenEmmamaintaineda residenceon thenearbysouthwestcoast.Interest-
ingly, bothDonn(1906)andMonsarrat(nd)show aroadrunningthroughthecenterof
Waiaho�shpond indicatingthat it wasnot a barrierto travel in thelatenineteenthand
early twentiethcenturies.In any case,Keoki �shpond was�lled by 1930(McAllister
1933:101). By the 1940s,all otherpondson the Hālawa-Moanaluaplain werealso
�lled.

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
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).

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
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night life. This lasteduntil 1935whenconstructionof air�elds beganfor HickamAFB.
No de�nite archaeologicalremainsof Watertown haveyetbeenrecovered.Demolition
and �lling associatedwith baseconstructionappearto have obliteratedmost physi-
cal remains.Historic mapsindicatethata complex infrastructureincludingnumerous
roads,houses,andbuildingsonceexisted.

Although no surfaceremainsrelatingto Watertown arepresenttoday, residential
structureswerepresentaslateas1940.An historicaerialphotographtakenon 3 May
1940shows a groupof structuresalongthe coastjust north of BishopPoint (�g. 5).
Judgingfrom their locationsandorientations,thesestructurespre-dateHickamField
construction.They alsocorrespondto a Watertown eraneighborhoodlocatedon the
siteof formerHalekahisettlement.Thesestructuresappearto bethe last remnantsof
historic Watertown. It is alsoconceivablethat 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 traceswould disappear.

Figure5. Aerial photographof HickamField,3 May 1940.

Anothersettlementon the Hālawa-Moanaluaplain wasPu`uloaCamp. This was
alsoa workers' housingareaandsupportedthe sugarcaneplantationsadjacentand
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. 6). Vestigesof cane�eld roadsarevisible in
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several locations,asis the former roadto Fort Kamehameha.By 1937,almostall of
thestructuresandinfrastructureassociatedwith Pu`uloaCamphadbeendestroyedand
thenew HickamField roadsystemlaid out.

Figure6. Aerial photographof HickamFieldunderconstruction,January1937.

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 theformerHolokahikisettlementand
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
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.



18 CHAPTER2. BACKGROUND

Human Burial Ar eas

Humanremainshave beenfound in a fairly localizedcoastalsegmentof theHālawa-
Moanaluaplain. The areaknown today asFort Kamehamehais the focal point for
traditionalHawaiianburialsat HickamAFB. Inadvertentdiscoverieshave beenmade
theresince1975(Watanabe1991;ShunandSchilz1991;Drolet1996,1999a,b,2001).
Themostextensiveandwell documentedsetof remainswasrecoveredduringfour �eld
projectsneartheWasteWaterTreatmentPlantatthenorthernendof Fort Kamehameha
(Drolet1996,1999a,b, 2001).Eighty-sevenindividualswererecordedduringthefour
phasesof work. Associatedgrave goods,whenpresent,rangedfrom traditionalpre-
contactmaterialsto historic eraglassbeadsandbuttons.

Ó�Ô

C datesindicatethat this
areawasusedfor humanintermentfrom at leastA .D. 1450to 1900. Isolatedremains
from thesouthernportionof Fort Kamehameha(Streck1988)havealsobeenreported.

Discussionand Summary

The Hālawa-Moanaluaplain hasundergonemajor changesin land-useover the past
two hundredyears.Early documentaryrecordsof traditionalHawaiianuseof thearea
arescant.The bulk of thepopulationsof Hālawa andMoanaluaahupua`aresidedin
areassurroundingthe rich drainagesfeedingPearlHarbor. The presenceof a com-
plex of �shponds,coastalburials, andcultural depositionattestto the exploitationof
marineresourcesandsmall-scalehabitation. Apart from marineresources,the plain
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.It is thereforelikely thatpre-contactuseof theplain
did not deviategreatlyfrom the patternobservedat contact.That is to say, theplain
supportedonly smallsettlementsalongits coastalfringe. Inhabitantsof thesettlements
exploiteda varietyof localmarineresourcesandmaintained�shponds.Theunconsol-
idatedsandsof 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.
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PreviousAr chaeology

Archaeologicalwork on the Hālawa-Moanaluaplain before1993 is reviewed in de-
tail by AndersonandBouthillier (1996:A-83–A-115). 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
thathavehigh potentialfor signi�cant culturaldeposits.

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 heiau

beenmostly �lled andanotherunnamed�shpond waspartially �lled. Ka`ihikapuand
Waiaho�shpondswereasyet un�lled. Stokes(1909) learnedfrom local informants
thata walled �shtrap wasoncein 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,a largeinland�shpond, in Moanalua.It is “332 acres,
mostly�lled, ” accordingto Cobb. . .Thewallsarecoralandearthembank-
ment,10 feetor morewide. Thepondwasbuilt by Ka`ihikapu-a-Manuia
. . . , and accordingto Dibble . . .was the placeat which CaptainBrown
obtainedsalt.

Site94. Loko Waiaho,known asQueenEmma's pond,waslocatednear
Watertown. Thewalls wereof coralandsand,6.5 feetwide, 2 feethigh,
with � veoutlets(makaha). It coveredanareaof 32acres.

Site 95. Loko Ke`oki wasa pondnearthe presentsite of Watertown in
Halawa. It hadnarrow wall of coralrockandsand.It hasbeen�lled in.

Site96. Papiolua�shpond waslocatedin Halawaoppositethetip of Wai-
pio Peninsula.It wasa small pond,about1 acrein areawith a wall 150
feet long, 4 feet wide and high. Therewere no outlet gates(makaha)
(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,andreturneda
Õ�Ö

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
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buttons,and bottleswas also unearthed.Thesematerialscamefrom only a few of
the67 0.25m

×

testtrenches,which wasinterpretedasindicatinganabsenceof 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 trenchesandaugerholeswere
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).

In 1988,work on thewatermainprojectrecommencedwith monitoringof an875
m trenchthroughthe northwesternpart of Fort Kamehameha(Hammattet al. 1988).
Again,no traditionalHawaiianor earlyhistoricremainswerefound.Gley correspond-
ing to thegley observed in 1986wasdiscovered.Anothersampleof thedepositwas
datedandreturneda daterangeof cal A.D. 1385–1655.Thedepositwasagaininter-
pretedasevidenceof Waiaho�shpond. However, historicmaps(Donn1906;Monsarrat
nd)placeWaiaho�shpondwell to thenortheastof thegley. Interpretationof thegley as
�shpond sedimentshasbeencontradictedby theresultsof subsequentarchaeological
investigations(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 1996,1999a,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.Historicmaterialwasalsoabundantandincludedbottles,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-
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oenvironmentalcoringprojects(Athensetal. 1997;AthensandWard1999a,b). These
projectsexpandedthearealcoverageof archaeologicalinvestigationsat HickamAFB,
and provide a more generalpicture of the distribution of historic remainsthan can
bediscernedfrom theprevious investigationswhich 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-
denceof culturaldeposition,exceptfor possibleLelepaua�shpond sedimentsat UST
site1818B.

Theonlysigni�cant �nding hasbeenin thewesternpartof HickamAFB, in themo-
tor poolandaircraftparkingapronareas(DegaandFarrell1999).Althoughtheseareas
arein thevicinity of historicWatertown, historicremainswerenot found. Instead,ex-
cavationproducedintact traditionalHawaiiandepositscontainingearthovenfeatures,
postmolds,shell�sh, �sh bone,�re crackedrock, volcanicglass�ak es,andoneshell
adzefragment.Onedatedfeaturereturneda

Ø�Ù

C daterangeof A .D. 1720–1820.
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).

PredictiveModel

A predictivemodelfor archaeologicalandhistoricalresources(AndersonandBouthil-
lier 1996:A-116)guideshistoricpreservationreview of undertakingsat HickamAFB.
Themodelde�nes threelevelsof probabilityfor �nding archaeologicalor historicre-
mains: high, moderate,and low, basedon the resultsof archaeologicalprojectsand
documentaryresearch. Theseprobability levels are organizedinto regional zones
(�g. 1). This regionalbreakdown, in conjunctionwith theestimatedlocationsof his-
toric settlements,landscapefeatures,andpreviousarchaeologicalprojects(Anderson
andBouthillier 1996:17,21,23),hasprovenespeciallyusefulfor investigatorsworking
atHickamAFB.

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-
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toric remainsanddepositsfrom latehistoricmilitary occupation.By comparison,other
areashaveproducedalmostnoculturaldepositionotherthanHickamAFB construction
�ll.

Findings from eight recentprojects(Athenset al. 1997; Athensand Magnuson
1998;AthensandWard1999b,a;DegaandFarrell1999;Carlson1997;Erkelens2000;
Magnuson2001),give someindicationof thesuccessof the predictive modelfor ar-
chaeologicalresourcesoutsidethe Fort KamehamehaArea (�g. 7). 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 thehighprobabilityzone.

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. 8). The destruction
of historic or traditionalHawaiian featuresin suchan areawould appeartotal. Since
runwaysencompassa major part of the centralandeasternpartsof Hickam AFB, it
maybeinferredthatsubstantialportionsof theformer�shpondshavebeendestroyed.

Thepredictive modelmight have overestimatedtheprobabilityof �nding archae-
ological resourcesin northwesternHickamAFB. Archaeologicalresultsindicatethat
themodelaccuratelypredictsa high probabilityof cultural depositsin thesouthwest
coastalareaof Fort Kamehameha.Its successin predictingarchaeologicalresourcesin
otherhigh andmoderateprobabilityareasawaitsfurthertesting.
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Figure7. Resultsof recentarchaeologicalinvestigationsat HickamAFB. Adapted
fromTomonari-TuggleandDye(2000,�g. 5). Sources:Magnuson(2001);
Athenset al. (1997); Athensand Magnuson(1998); Athensand Ward
(1999a,b); Carlson(1997);Erkelens(2000);DegaandFarrell (1999).
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Figure8. 1937photographof runwayconstructionat HickamField.



Chapter 3

Field Methods

Archaeologicalmonitoringtook placewithin thecontext of a hazardouswasteopera-
tion. Prior to �eldw ork, the archaeologicalmonitor attendeda safetyandwork plan
meetingwith engineersinvolvedwith theundertaking.At the �rst of thesemeetings,
andsubsequentmeetingsasnecessary, the archaeologicalmonitorexplainedthepur-
poseof archaeologicalmonitoring,theauthorityof thearchaeologicalmonitor to halt
remediationactivities,andtheconditionsunderwhichsuchadecisionwouldbemade.
The�eld proceduresandorganizationwerediscussedat thesemeetingssoagreement
couldbereachedoncoordination,communication,andscheduling.

Field Recordingand Sampling
§13–279–5(5)

Field recordingandsamplingwasdirectedtoward the researchproblemsenumerated
in the AMP (Desilets2001b). They areintendedto mitigateany potentiallyadverse
effectsto historic properties.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
throughten areintendedto addressthe problemof long term useof a stablesurface
andtheassociateddif�culties of inferring useandoccupationalhistory. The�nal item
addressesthepossibilityof testexcavationscarriedout in undisturbedculturaldeposits.

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.

25
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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. Featureswererecordedwith attentionto stratigraphicpositioning,particularly
their positionof origin.

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

8. Thestratigraphicpositionsof samplescollectedfrom pro�les, includingartifacts,
featurecontents,sediments,anddatingmaterialswererecorded.

9. Sedimentandfeaturecontentsampleswerecollectedfor laboratoryprocessing
astotal unitswithoutscreening.

10. Samplesfor dating and paleoenvironmentalanalysiswere collectedfrom the
smalleststratigraphicunitspracticable.

Inadvertent Discovery of Human Remains

Specialproceduresapplicablein the event that HumanRemainswere inadvertantly
discoveredcanbe found in the AMP (Desilets2001b:33). No humanremainswere
discoveredduringarchaeologicalmonitoring.



Chapter 4

Results

This sectionpresentsthe resultsof archaeologicalmonitoringat 16 UST sites. Four-
teenof the siteswerelocatedin a relatively con�ned areadesignatedhereasthe ex-
plosiveordnancedisposal/munitionsstorage(EOD/MS)area(�g. 1). UST sitesin the
EOD/MS areawill be discussedin their own section. Following this, the remaining
two UST sites,locatedin thenorthernpartof Hickam,arereported.

Undertakingactivities andmonitoringresultsfor individual UST locationsarede-
scribedin the sectionsbelow. Includedare descriptionsof the location of the UST
site, local terrainandvegetation,a representative sedimentdescriptionfor thesite or
multiple descriptionsif necessary, photographs,a descriptionof culturaldepositsen-
counteredandactionstaken,and�nally , adeterminationof theeffectof theundertaking
onhistoricresourcesat thelocation.

EOD/MS Ar ea

TheEOD/MSareais locatedin thesouthwesternpartof HickamAFB, northof Worch-
esterAvenueandsouthof Taxiway B (�gs. 1 and9). Theareais namedfor a fenced
munitionsstoragefacility anda bermedexplosive ordnancedisposal(EOD) areanear
whichmany of theUST sitesarelocated.In additionto theUST siteslocateddirectly
within thesefacilities, therearealsoa numberof UST sitesin a semi-woodedkiawe
grove north of theEOD areaandsurroundinga hazardouscargo parkingapronnorth
of themunitionsstoragearea.

GeneralStratigraphy

Excavationin theEOD/MSarearevealeda threelayerstratigraphicsequence.Layers
weredesignatedconsistentlyin eachof theexcavations,sothatlayerI at oneUST site
correspondsto the samestratigraphicunit as layer I at anotherUST site. Sublayers
within thethreeprimarylayersaresomewhatvariable,however, andtheseweredesig-
natedwithout referenceto sublayersat otherlocations.Thus,sublayerIa at oneUST

27
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Figure9. UST sitelocationsin EOD/MSarea.

site doesnot necessarilycorrespondto thesamestratigraphicunit assublayerIa at a
differentUST site.Both,however, would bein thesameprimarylayer, layerI.

The threeprimary layersrecordedwithin the EOD/MS areaaredescribedasfol-
lows:

Layer I The uppermostlayer in the sequenceconsistsalmostexclusively of recent
historic�ll. LayerI waspresentat all UST sitesin theEOD/MSarea.Although
predominantlycomposedof �ll, somelayerII sedimentsappearto bemixedwith
layerI at thelowerboundary. MixedlayerI andII sedimentsareincludedwithin
thelayerI designation.

As many as� ve distinctsublayersoccurin layer I. Sedimenttypesvary consid-
erablyfrom verypalebrown corallinesandandgravel to darkbrown terrigenous
silt with somecorallineinclusions.

LayerI �ll wasdepositedsometimeafter1943(seechapter2). Thereis,however,
evidencethatthe�lling involvedat leasttwo majorepisodes.The�rst likely oc-
curredsoonafter1943andwascappedwith a stony terrigenoussilty clay. UST
standpipesatseveralsiteshavebeenobservedto extendjustabovethissublayer;
a clearindicationthatit wasoncethegroundsurface.This surfacewasusedfor
early military facilities constructionassociatedwith the USTs. At somepoint,
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thefacilitiesin theEOD/MSareafell into disuse.Thesecond�ll episode,possi-
bly comprisingmaterialfrom dredgingassociatedwith reefrunwayconstruction
in thelate1960sandearly1970s,coveredtheUST standpipesandtheolder �ll
surface.Fill layersassociatedwith this episodeconstitutethepresentsurfacein
theEOD/MSarea.

Layer II This layeris anaturallyformedalluviumconsistingof terrigenoussilty clay.
Prior to latehistoric�lling, layerII wasthegroundsurfaceovermuchof central
Hickam.Fromthereview of aerialphotos(seechapter2), it is clearthatlayerII is
a recentalluvial deposit,likely resultingfrom acceleratederosionof terrigenous
sedimentsfrom formersugarcaneland.

LayerII is remarkablyhomogeneousin composition.Thedepositcontainsonly
very�ne rootletsandveryfew sandgrains.LayerII exhibits two distinctsublay-
ers.SublayerIIa is a uniformdarkbrown silty clay. Thissublayeris foundat all
UST sitesin theEOD/MSarea.SublayerIIb, a darkgrayto darkgreenishgray
silty clay, is texturally andcompositionallyidenticalto IIa, but dueto its proxim-
ity to thewatertable,hasbecomegleyed.SublayerIIb developswhenever layer
II extendsbelow thewatertable.

Layer III This layeris a naturallydepositedcorallinepaleosol.Judgingfrom historic
aerialphotographs,layer III mayhave constitutedthegroundsurfaceaslateas
1937.

Thereareseveralpossiblesublayerdivisionswithin layerIII. A paleoA-horizon
is presentto the south,along with gley and non-gley components.Layer III
depositstypicallygradedownfromaslightlysandysilt to apoorlysortedmixture
of gravel, sand,andsilt. The calcareousmaterialcomprisinglayer III initially
formedasoffshorereefsduringtheseriesof sealevel highstands(seechapter2).
Wave actionduring andfollowing subsidenceof the high standsproducedthe
silts, sands,andgravelsfoundacrossmuchof HickamAFB today. Low energy
alluvial transportis probablyresponsiblefor thesandysilt depositswhichoverlie
themorepoorlysortedgravels,sands,andsilts. Sedimentsaretypically greenish
grayand,whennotgleyed,arelight yellowishbrown.

Layer III almostalwaysbegins at or beneaththe water table. Often it' s upper
boundarymarksthetopof thewatertable.This indicatesthatthepreviousland-
scapeon this part of Hickam AFB consistedof a low-lying marshland. This
agreeswith datafrom historicmapsanddescriptionsof thearea.

UST Site 542

UST site542is locatedin thesoutheasternpartof HickamAFB, at thenorthendof a
level, grassy�eld betweenthemunitionsstorageareaandthebermedEOD area(see
�g. 9, pg.28).

Oneexcavationpit wasdugat this site. Thepit measured5.0x 3.0m andattained
amaximumdepthof 230cm. A sedimentpro�le wasrecordedfor thewestwall of the
pit (�g. 10). The uppermostlayer, layer I, is comprisedof sublayersIa andIb, both
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Table2. Sedimentdescriptionsfor westwall of excavationpit at UST site542
Layer Depth (cm) Color Description Interpretation
Ia 0–90 10YR 3/3 Dark brown terrigenous silt with

coralsandandgravel; slightly sticky,
slightly plastic;abrupt,smoothlower
boundary.

Fill.

Ib 90–105 10YR 7/3 Very pale brown corallinesilty sand
and gravel; nonsticky, nonplastic;
abrupt,smoothlower boundary.

Fill.

IIa 105–132 10YR 3/3 Dark brown terrigenoussilty clay;
sticky, plastic; abrupt,smoothlower
boundary.

Intact historic
alluvium.

IIb 132–180 5GY 4/1 Dark greenishgray silty clay; gley;
sticky, plastic;watertableat 180cm;
clear, smoothlower boundary.

Intact historic
alluvium.

III 180–230+ 5GY 6/1 Greenish gray coralline sandy silt
turning to compactgravel and sand;
gley; nonsticky, nonplastic; lower
boundarynot observed.

Intact marsh-
land deposit
and coral reef
detritus.

of which are�ll sedimentsdepositedin thelatehistoricperiod(table2). LayerII also
includestwo sublayers.Uppermostis historicallydepositedalluvial clay. Below this
is historically depositedalluvial clay which hasbeentransformedinto a gley by its
submersionbeneaththewatertable.Layer III is thebasallayer, theburiedcalcareous
marshlanddepositsandunderlyingcoral reef detritus. An abandonedwaterlinewas
observedat 160cm below surface,runningalongthewestwall of thepit. Otherthan
this,noculturalmaterialwasobservedduringexcavationatUST site542.

Excavation at UST site 542 producedno evidenceof early historic or traditional
Hawaiian cultural deposition.The positionof the watertablerelative to layer III in-
dicatesthat this areawaspreviously submergedby asmuchas48 cm. Nothing re-
sembling�shpond sedimentwasobserved. It is thereforelikely that,prior to historic
alluviation and�ll, this site waspart of the extensive marshlandssouthof Lelepaua
�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site542
becausenohistoricsitesarepresent.

UST Site554

UST site554is locatedin thesoutheasterncornerof a bermedEOD areain thesouth-
easternpartof HickamAFB (see�g. 9, pg.28). Thesiteis borderedon thesouthby a
raisedbermusedto containexplosiveordnancedetonation.Surroundingterrainis �at
with no vegetation(�g. 11). A standof kiaweis locatedto the south,beyond which
runsWorchesterAvenue.

Excavationwithin theEOD bermresultedin thediscoveryandremoval a concrete
UST encasement,a UST, andassociatedcontaminatedsediments.Soil contamination
wasextensive andits removal resultedin a largeexcavationpit measuring16.0x 15.0
m (�g. 12) with an averagebasaldepthof 120 cm below surface. A smallerpit was
excavatedto theeastandtwo smallexploratorytrenchesweredugin thenorth(�g. 12).
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Figure10. West wall of UST site 542 excavation. The scaleis marked in 10 cm
increments.

Threemajorstratigraphiclayerswereobservedin thelargepit (table3, �g. 13). Up-
permostwasa �ll layercomposedpredominantlyof terrigenoussilt but alsoincluding
somecorallinesand.Thesecondlayerconsistedof terrigenousalluvial clay. LayerIII,
thebasallayer, consistedof threedistinctsublayers.Layer IIIa, theuppermost,wasa
corallinepaleoA-horizon.This representsthepre-militarysurfacefor this area.Layer
IIIa in thesouthernandnorthernextremitiesof theexcavationweredarklystainedwith
charcoal.This layerwasclearlyculturally modi�ed. Fire alteredcoralandpit features
werealso identi�ed in pit walls. Bulk featuresampleswere taken from pit walls at
threelocationsandarediscussedin detailbelow.

Judgingfrom the top depthof layer IIIa, UST site 554 appearsto have beenat a
higherelevationthanthesurroundingarea.Pro�le dataindicatesthatit wasanislandof
at leastseasonallydry landin anotherwisemarshylandscape.Very few otherpro�les
exhibit A-horizonsoil developmentin layer III. They are,in contrast,almostalways
gley sedimentsformingat or below thewatertable.

Excavationof asmallerpit 6.0m eastof thelargeexcavationresultedin thediscov-
eryandremovalof aUSTandassociatedcontaminatedsediments.Thiswork produced
anexcavationpit measuring5.6x 3.0m andreachingamaximumdepthof 125cmbe-
low surface. The stratigraphicpro�le for this pit wassimilar to that recordedfor the
largewesternexcavation (table4, �g. 14), althoughno culturally modi�ed layer was
present.The threemajor layerswerepresent,althoughdepthsandthicknessesvaried
somewhat. Also, therewas greatervariationwithin layer I �ll, in which threedis-
tinct sublayerswererecorded.Apart from theUST andassociatedpiping, no cultural
materialswereobservedduringexcavationof thesmallereasternpit.
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Table3. Sedimentdescriptionsfor northwestwall of large westernexcavation at
UST site554

Layer Depth (cm) Color Description Interpretation
I 0–28 10YR 3/3 Dark brown terrigenous silt with

somecoralline sand;slightly sticky,
slightly plastic; clear, smoothlower
boundary.

Fill.

II 28–52 10YR 3/3 Dark brown terrigenoussilty clay;
�ne roots; sticky, plastic; abrupt,
smoothlower boundary.

Intact historic
alluvium.

IIIa 52–80 10YR 5/3 to
2.5Y 6/4

Brown coralline silty sand grad-
ing to light yellowish brown; pa-
leo A-horizon;mediumto �ne roots;
slightly sticky, nonplastic; abrupt,
smoothlower boundary.

Intact, pre-
military
paleosol.

IIIb 80–114 5GY 6/1 Greenishgray coralline silty sand;
gley; slightly sticky, nonplastic;wa-
tertableat80cm;clear, smoothlower
boundary.

Intact marsh-
landdeposit.

IIIc 114–120+ 5GY 6/1 Greenishgray coralline gravel and
sand;compact;gley; nonsticky, non-
plastic;lowerboundarynotobserved.

Reefdetritus.

Table4. Sedimentdescriptionsfor southwall of small easternexcavation at UST
site554

Layer Depth (cm) Color Description Interpretation
Ia 0–12 10YR 5/3 Brown terrigenous silt with some

coralline sand; slightly sticky,
slightly plastic; clear, smoothlower
boundary.

Fill.

Ib 12–28 5YR 3/3 Dark reddishbrown terrigenousclay;
sticky, plastic; clear, smooth lower
boundary.

Fill.

Ic 28–38 10YR 7/3 Very pale brown coralline sandand
gravel; nonsticky, nonplastic; clear,
smoothlower boundary.

Fill.

IIa 38–80 10YR 3/3 Dark brown terrigenoussilty clay;
�ne roots; sticky, plastic; abrupt,
smoothlower boundary.

Intact historic
alluvium.

IIb 80–85 5GY 4/1 Dark greenishgray silty clay; gley;
sticky, plastic; water tableat 80 cm;
clear, smoothlower boundary.

Intact historic
alluvium.

IIIa 80–114 5GY 6/1 Greenishgray coralline silty sand;
gley; slightly sticky, nonplastic;clear,
smoothlower boundary.

Intact marsh-
landdeposit.

IIIb 114–125+ 5GY 6/1 Greenishgray coralline gravel and
sand;compact;nonsticky, nonplastic;
lower boundarynot observed.

Reefdetritus.
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Figure11. USTsite554,looking northwest.

Cultural Deposit

Culturaldepositionat UST site554wasobservedin thesouthernwall of thelargeex-
cavationpit andin a “pothole” dug just to thenorth (see�g. 15). The layer in which
thematerialswereobserved,layer IIIa, extendedacrosstheentireexcavatedarea,but
did not exhibit culturalmaterialsin thecentral,eastern,or westernportionsof thepit.
Judgingfrom thepro�le informationrecorded,it seemsthatthegroundsurfaceeleva-
tion of thepaleosolin this areais undulatingandthat landto thenorthandsouthwas
higherthanthatin thecentralportionof thesite.Thecentralregion,althoughprobably
notperennialmarshland,waslikely low enoughto experienceseasonal�ooding. In any
case,the watertablein the centralregion wasquite shallow at 28 cm below surface.
Thisprobablyaccountsfor thediscontinuousnatureof culturaldeposition.

Evidenceof cultural depositionconsistedof charcoalstainedsediments,pit fea-
tures,andthermallyalteredcoral. Although organicstainingwaspresentthroughout
layer IIIa, threedistinct concentrations,also associatedwith concentrationsof ther-
mally alteredcoral,wererecordedandbulk sampled(�g. 16). Two samplesweretaken
from thesouthernwall faceandonefrom thepothole.

Feature 1 The featuresin the southernwall faceappearto be cooking-relatedpit
features.Both areclearlyvisible in pro�le andexhibitedconcentrationsof thermally
alteredcoral(�gs. 16and17). Feature1 exhibitedmarkedcharcoalstaining.As canbe
seenin the�gures, thereappearsto have beena high degreeof reuseandconsequent
reworking of sedimentshere. In this sense,thecultural depositis similar to deposits
recordedin othersandycoastalcontextsonO`ahu(DesiletsandDye1998).
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Figure12. UST site 554 showing variousexcavation and featurelocationswithin
EODberm.

Feature1 sedimentconsistedof very darkgray(10YR 3/1) calcareoussand.Two
liters of feature1 wascollectedin bulk andsorted.Feature�ll materialsconsistedof
thermallyalteredcoral/limestone,marineshell andcrustaceanremains,andcharcoal.
Thermally alteredcoral/limestonewas relatively abundantwith 25 piecesweighing
782.3g. Thecoral/limestoneis discoloredandfracturedin a mannersuggestingexpo-
sureto �re. They likely functionedasimu stones.

imu
Marineshellandcrustaceanremainswerescarcewith two fragmentsof theformer

(Mytilidae) andoneclaw fragmentof the latter, for a total weightof 0.1g. Theseare
probablynaturallydepositedmaterials.

A total of 1.55g of charcoalwasrecovered.This materialwassubmittedfor iden-
ti�cation to lowestpossibletaxon.Resultsof this analysisindicatethatall identi�able
charcoalcollectedfrom feature1 wasderivedfrom native Hawaiianor Polynesianin-
troducedspecies(table5). Basedon this data,a sampleof Chamaesycesp.wassub-
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Figure13. Northwestwall of largeexcavationat UST site554.Thescaleis marked
in 10cm increments.

Figure14. Southwall of small easternexcavation at UST site 554. The scaleis
markedin 10cm increments.
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Figure15. USTsite554excavationandfeaturelocations,looking south.

Figure16. Culturaldepositandsampledfeatures,southernwall of largeexcavation
at USTsite554.Thescaleis markedin 10cm increments.
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Figure17. Stratigraphicpro�le showing features1 and2. Southwall of largeexca-
vationat USTsite554.Seetable3 for layerdescriptions.

Table5. Charcoalidenti�cation resultsfor feature1, UST site554
Taxon Common/ Origin/Habit Part Weight

Hawaiian Name (g)
Aleuritesmoluccana kukui Polynesian nutshell 0.14

introduction/tree
Chamaesycesp. `akoko native/shrub wood 0.1
Chenopodiumoahuense `āheahea,`āweoweo native/shrub wood 0.14
cf. Cocosnucifera coconut/niu Polynesian wood 0.04

introduction/tree
cf. Dodonaeaviscosa `a`ali`i native/shrub wood 0.16
cf. Metrosiderospolymorpha `ōhi`a lehua native/tree wood 0.57
not identi�able bark 0.01
unknown wood 0.39

mittedfor RTS C dating.Chamaesycesp.wasselectedbecauseit is a short-livedspecies
andcanthereforebeexpectedto havea smallin-built age.

Resultsof RTS C analysisof feature1 charcoalreturneda conventionalradiocarbon
ageof 290U 40. UsingBCal calibrationsoftware(Buck et al. 1999),theconventional
agewascalibratedto adaterangeof A .D. 1478–1664(�g. 18). Thisplacesthepit fea-
turewell within thepre-contactperiod.Accordingto BCal,thereis a98.2%probability
thattheeventdatedby thefeature1 charcoalsampleoccurredprior to A .D. 1778.

Feature 2 Feature2 (�gs. 16 and17), locatedjust westof feature1, wasalsobulk
sampled.Approximately1 liter of black (10YR 2/1), charcoalstainedsedimentwas
collectedfrom this feature.Feature�ll hereis similar to the�ll recoveredfrom feature
1.

A totalof 3.5g of marineshellwasrecoveredfrom feature2. Two taxa,theMytil-
idae and Tellinidae families, were present. This materialwas most likely naturally
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Figure18. Posteriorprobabilitydensityplot of theageof thefeature1 charcoalsam-
ple.

deposited.
Small �ecks of charcoalwereobservedin thesedimentmatrix duringsamplecol-

lection andsorting. No larger piecessuitablefor charcoalidenti�cation could be re-
covered,however.

A substantialamountof thermallyalteredcoral/limestonewasrecoveredfrom fea-
ture 2. This materialtotals24 piecesandweighs477.9g. The piecesarediscolored
andappearheat-fractured.As with thecoral/limestonefrom feature1, they werelikely
usedasimustones.

Feature3 Feature3 (�gs. 19and20) is locatedapproximately25m northof features
1 and2. This featurewasdiscoveredin the eastwall of a small potholeexcavation.
Sedimentsobservedin thewall faceindicatethatthefeatureis partof thesamecultural
depositin which features1 and2 werefound. Contentsof feature3 weregenerally
similar to thecontentsof features1 and2, but werericher, perhapsdueto the larger
samplesize(table6).

Someportion of the remainsare likely part of the naturaldeposit(e.g. the fauna
andsomemarineinvertebrate).Thepresenceof echinodermremainsthis far from the
shoreline,however, combinedwith thethermallyalteredcoral/limestoneandcharcoal,
indicatesthatthepit featurewasusedfor cooking.

A total of 10.15g of charcoalwasrecoveredfrom feature3. This materialwas
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Figure19. Stratigraphicpro�le showing feature3. Eastwall of pothole,north of
largeexcavationat USTsite554.Seetable3 for layerdescriptions.
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Figure20. Feature3 in eastwall of pothole,UST site 554. Scalebar is in 10 cm
increments.

submittedfor identi�cation to lowestpossibletaxon. Resultsof this analysisindicate
thatall identi�able charcoalcollectedfrom feature3 wasderivedfrom nativeHawaiian
orPolynesianintroducedtaxa(table7). Basedonthisdata,asampleof Chamaesycesp.
wassubmittedfor V"W C dating.Chamaesycesp.wasselectedbecauseit is a short-lived
taxonandcanthereforebeexpectedto haveasmall in-built age.

Resultsof V"W C analysisof feature3 charcoalreturneda conventionalradiocarbon
ageof 520X 40. UsingBCal calibrationsoftware(Buck et al. 1999),theconventional
agewascalibratedto a daterangeof A .D. 1306–1452(�g. 21). This placesthe age
of the pit featurewell within the pre-contactperiod. It is also the earliestdateyet
publishedfor anarchaeologicalsiteat HickamAFB.

Summary

Excavation of two pits and two small potholesat UST site 554 producedevidence
of traditionalHawaiian cultural deposition.An intact paleosolcontainingtraditional
Hawaiianpit featureswasencounteredat two locationswithin thebermedEOD area.
Stratigraphicdata from UST excavationsindicate that this localizedarea,although
within the generalregion de�ned as marshlandon historic maps,was actually dry
groundprior to historiclandscapemodi�cation.

Pit featuresassociatedwith the culturally modi�ed paleosolcontainsubstantial
amountsof thermallyalteredcoral/limestone,charcoal,andverysmallamountsof fau-
nal andmarineinvertebrateremains.Featurecontentsindicatethat this areawasused
for cookingin smallearthovens.Charcoalfrom two of thefeaturesreturnedcalibrated



EOD/MSAREA 41

Table6. Feature3 bulk samplecontents,UST site554
Artifact Type/Taxon Count Weight (g)
Charcoal -
Fauna

Smallvertebrate 6 0.2
MarineInvertebrate

Tellina sp. 1 7.2
Littorina sp. 3 1.8
Septifersp. 1 0.2
cf. Melampus 3 0.5
Trochusintextus 1 0.4
Heterocentrotusmammillatus 1 1.3
Echinoderm 1 8.5

ThermallyAlteredCoral/Limestone 31 625.9
ThermallyAlteredSiltstone 1 57.3

Table7. Charcoalidenti�cation resultsfor feature3, UST site554
Hawaiian Weight

Taxon Name Origin/Habit Part (g)
Chamaesycesp. `akoko native/shrub wood 9.06
cf. Osteomelesanthyllidifolia `ūlei native/shrub wood 0.04
cf. Rauvol�a sandwicensis hao native/tree wood 0.07
cf. Syzygiumsp. native or historicintroduction wood 0.08

Y"Z

C datesof A .D. 1478–1664andA .D. 1306–1452.This areawasthereforein active
useby Native Hawaiiansasearly as A .D. 1306andas late as A .D. 1664. The two
featuresmaybeseparatedin timeby aslittle as54yearsor asmuchas320years.

The traditionalHawaiian cultural deposithasbeenassignedsite number50–80–
13–6406.Thesite is evaluatedassigni�cant for the informationon Hawaiianhistory
andprehistorythatit hasyieldedandis likely to yield.

Undertakingactivitieshadanadverseeffectonarchaeologicalresourcesatsite50–
80–13–6406.Theseadverseeffectsweremitigatedby archaeologicalsamplingand
analysis,which identi�ed anddatedtraditionalHawaiianactivities at thesite. Future
undertakingsat site 50–80–13–6406shouldbe carriedout in a way that maximizes
theprobabilitythatsubsurfacepit featuressimilar to thoserecordedhereareidenti�ed
andproperlytreated.Dependinguponthe natureof the project,this might involve a
programof archaeologicaltestexcavationscarriedoutprior to undertakingactivities.

UST Site 704

UST site704is locatedin thesoutheasternpartof HickamAFB, northof thebermed
EODarea(see�g. 9,pg.28). It iswithin asmallstandof kiawe, justsouthof TaxiwayB
(�g. 22). Surroundingterrainis �at andlevel with somerecentdisturbanceto sur�cial
sediments.Sometreesand brushhave beenclearedfrom the arealeaving an open
corridorborderedon thenorthandsouthwith kiawetrees.

Excavation at UST site 704 resultedin the discovery andremoval of a UST and
contaminatedsediment.Thisworkproducedatrapezoidalexcavationpit measuring4.0
x 7.0x 1.5m andreachingabasaldepthof 230cmbelow surface(�g. 23). Stratigraphy
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Figure21. Posteriorprobabilitydensityplot of theageof thefeature3 charcoalsam-
ple.

in thepit wassimilar to thatrecordedfor otherUST sitesto thesouth.
Thepro�le containsthreemajor layers:layer I �ll, layer II alluvial clay, andlayer

III basalcorallinesubsoil(table8). Layer I �ll at this site containstwo distinct sur-
faces;thecurrentgroundsurface,anda paleoA-horizonat 74cm below surface.This
indicatestwo �ll events.The�ll eventswereprobablyseparatedin timeby anumberof
years,asevidencedby thefactthata noticeableA-horizonhaddevelopedin theupper
partof theearlierdeposit(layerIc).

Underlyingthe �ll is layer II silty clay, formedin alluvium in the middle part of
the twentiethcentury. Below layer II is corallinesubsoil. This material,layer III, is
theoriginal, pre-militarysurface.Thewatertablecoincideswith the top of layer IIIa
indicatingthattheoriginal landscapewasmarshland,asshown onhistoricmaps.

Onemodernbeerbottleandsomeabandonedpipewererecoveredfrom thecoral
�ll layers.Otherwise,noculturematerialswereobservedduringexcavation.

Excavationof a singlepit at UST site 704producedno evidenceof earlyhistoric
or traditionalHawaiian cultural deposition. Intact native sedimentswerecappedby
historicalluviumand�ll. Theintactnativesedimentsareinterpretedasevidenceof the
formerlowlandmarshsouthof Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site704
becausenohistoricsiteswerepresent.
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Table8. Sedimentdescriptionsfor eastwall of excavationat UST site704
Layer Depth (cm) Color Description Interpretation
Ia 0–10 10YR5/3 Brown coralline silty sand, gravel,

and cobbles; A-horizon; nonsticky,
nonplastic; clear, smooth lower
boundary.

Fill.

Ib 10–66 10YR8/3 Very palebrown corallinesilty sand,
gravel, andcobbles;nonsticky, non-
plastic;abrupt,smoothlower bound-
ary.

Fill.

Ic 66–74 10YR5/3 Brown coralline silty sand, gravel,
and cobbles;paleoA-horizon; non-
sticky, nonplastic; clear, smooth
lower boundary.

Historic pale-
osol formed in
�ll.

Id 74–108 10YR7/3 Very palebrown corallinesilty sand,
gravel, andcobbles;nonsticky, non-
plastic;clear, abruptlower boundary.

Fill.

II 108–200 10YR3/3 Dark brown terrigenoussilty clay;
few medium roots; sticky, plastic;
abrupt,smoothlower boundary.

Intact historic
alluvium.

IIIa 200–230 5GY 6/1 Greenishgray coralline silty sand;
gley; slightly sticky, nonplastic;wa-
ter table at 200 cm; clear, smooth
lower boundary.

Intact marsh-
landdeposit.

IIIb 230+ 5GY 6/1 Greenishgray coralline gravel and
sand;compact;gley; nonsticky, non-
plastic;lowerboundarynotobserved.

Marshland
deposit grad-
ing to reef
substrate.
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Figure22. USTsite704,lookingnorthwest,with TaxiwayB in background.

Figure23. West wall of UST site 704 excavation. The scaleis marked in 10 cm
increments.

UST Site712

UST site 712 is locatedin the southeasternpart of Hickam AFB, northeastof the
bermedEOD area(see�g. 9, pg. 28). It is within a small standof kiawejust south
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Table9. Sedimentdescriptionsfor southwalls of exploratorytrenchesat UST site
712

Layer Depth (cm) Color Description Interpretation
I 0–90 10YR8/3 Very palebrown corallinesilty sand,

gravel and cobbles;nonsticky, non-
plastic;abrupt,smoothlower bound-
ary.

Fill.

II 90–100+ 10YR3/3 Dark brown terrigenoussilty clay;
few medium roots; sticky, plastic;
lower boundarynotobserved.

Intact historic
alluvium.

of Taxiway B andwestof UST site 714. Surroundingterrainis �at andlevel. Some
treesandbrushhave beenclearedfrom thearealeaving anopencorridorborderedon
thenorthandsouthwith kiawe.

Excavationsat UST site 712 consistedof 3 parallel, east-westtrendingtrenches
spaced30 cm apart. The westendof the trenchesis boundedby a defunctconcrete
vaultwith acastiron sewer line runningout to thenorth.Thetrencheswereuniformly
0.7 x 3.0 m and reacheda maximumdepthof 100 cm. The trenchesall contained
identical stratigraphyconsistingof an upperlayer of coral �ll (layer I) anda lower
layerof alluvial clay (layerII) (table9). Modernbeerbottlesandglassfragmentswere
observedin thecoral�ll duringexcavation.No otherculturalremainswereobserved.

Excavationof threeexploratorytrenchesat UST site712producedno evidenceof
earlyhistoricor traditionalHawaiianculturaldeposition.Intacthistoricalluvium was
encounteredandappearsto havebeencappedby modern�ll.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite712
becausenohistoricsiteswerepresent.

UST Site 714

UST site 714 is locatedin the southeasternpart of Hickam AFB, northeastof the
bermedEODarea(see�g. 9, pg.28). It is eastof a kiawestand,just southof Taxiway
B, andeastof USTsite712.Surroundingterrainis �at andlevel. Sometreesandbrush
havebeenclearedfrom thearealeaving anopencorridoralongthefencelinebordering
TaxiwayB.

Oneexploratorytrenchwasexcavatedat UST site714.Thetrenchmeasured0.7x
4.0 m andreacheda maximumdepthof 160cm. Stratigraphyconsistedof two main
layers(table 10); coral �ll (�g. 24) and alluvial clay. The coral �ll occursin four
sublayers,representingat leasttwo separate�ll events.As at UST site704,theearlier
�ll layer (layer Ic-d) constitutedthegroundsurfacelong enoughto developa distinct
A-horizonsoil.

No cultural materialswere observed during excavation of the trench. The pre-
military surface(layer III) wasnot encounteredat this site dueto the shallownessof
excavation.

Excavation of a singleexploratorytrenchat UST site 714 producedno evidence
of early historic or traditional Hawaiian cultural deposition. Historic alluvium was
observed,cappedby modern�ll.
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Figure24. Southwall of UST site714exploratorytrench.

Table10. Sedimentdescriptionsfor southwall of exploratory trenchat UST site
714

Layer Depth (cm) Color Description Interpretation
Ia 0–10 10YR5/3 Brown corallinesilty sand,gravel and

cobbles;A-horizon; nonsticky, non-
plastic; clear, smoothlower bound-
ary.

Fill.

Ib 10–50 10YR8/3 Very palebrown corallinesilty sand,
gravel and cobbles;nonsticky, non-
plastic;abrupt,smoothlower bound-
ary.

Fill.

Ic 50–55 10YR5/3 Brown coralline silty sand, gravel
and cobbles;paleoA-horizon; non-
sticky, nonplastic; clear, smooth
lower boundary.

Paleosol
formedin �ll.

Id 55–80 10YR7/3 Very pale brown coralline silty
sand, gravel, and cobbles; A-
horizon;nonsticky, nonplastic; clear,
abruptlower boundary.

Fill.

II 80–160+ 10YR3/3 Dark brown terrigenoussilty clay;
few medium roots; sticky, plastic;
lower boundarynot observed.

Intact historic
alluvium.
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Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite714
becausenohistoricsitesarepresent.

UST Sites715,717,719,and 721

Thisclusterof USTsitesis locatedin thesoutheasternpartof HickamAFB, northwest
of the munitionsstorageareaandeastof UST sites712 and714 (see�g. 9, pg. 28).
Local terrainis grassyandlevel with asphaltrunwayto thenorthandeast(�g. 25). The
easternmostof thefour sites,UST site715,is adjacentto a chain-linkfence.UST site
717is 5 m to thewestof this. UST site719 is 10 m to thewestof UST site717and
bordersanasphalttaxiway leadingto thehazardouscargo parkingarea.Finally, UST
site721is 4 m eastof UST site719.

Figure25. UST sites715, 717, and 719 with Taxiway B in background,looking
northwest.

UST Site715

Two parallel trencheswere excavatedat UST site 715. The trenchesmaintaineda
north-southbearingandwerespaced30 cm apart. Eachmeasured4.5 x 0.7 m and
attaineda basaldepthof 90cm.

Two stratigraphiclayerswere observed during excavation. Sedimentsin the pit
werepredominantlycoralline�ll with someterrigenoussedimentmixed in (layer I).
Thecoralline�ll extendedfrom thesurfaceto 75cm. At 75cmdepth,thesoil changed
abruptlyto a darkbrown silty clay (layer II). Thesilty clay wasa homogeneousdark
brown, but becamea bandedtan-brown with depth. The microstratigraphicbanding
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Table11. Sedimentdescriptionsfor westwall of excavationpit at USTsite717
Layer Depth (cm) Color Description Interpretation
I 0–55 10YR 7/3 Very pale brown coralline sandand

gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

II 55–160 10YR 3/3 Dark brown terrigenoussilty clay;
sticky, plastic; abrupt,smoothlower
boundary.

Historic allu-
vium.

III 160–180+ 5GY 6/1 Greenishgray coralline silty sand;
gley; slightly sticky, nonplastic;wa-
ter tableat 160 cm; lower boundary
notobserved

Intact marsh-
landdeposit.

likely indicatessuccessiveepisodesof latehistoricseasonal�ooding onthispartof the
Halawa-MoanaluaPlain(see�gs. 2 and3, pg.8).

Excavationat UST site715producedno evidenceof traditionalHawaiianor early
historicculturaldeposition.

UST Site 717

Onepit wasexcavatedat UST site 717. Thepit measured3.0 x 2.0 m andreacheda
maximumdepthof 180cm. Threelayerswereidenti�ed duringexcavation.Uppermost
was coralline �ll, followed by historically depositedalluvium, and �nally , coralline
sand(table11). LayerIII is theoriginalpre-militarysurface.Thewatertablecoincides
with thetopof layerIII indicatingthattheoriginal landscapewasmarshland,asshown
onhistoricmaps.Theselayersmatchthegeneralstratigraphyobservedatall othersites
in theEOD/MSarea.

Excavationat UST site717producedno evidenceof traditionalHawaiianor early
historicculturaldeposition.

UST Site 719

A singlepit wasexcavatedatUSTsite719.Thispit measured3.2x 2.6m with amax-
imum depthof 105cm. A threelayerstratigraphicsequencewasrecorded(table12).
Uppermostwascoralline�ll, followedby historicalluvium whichextended30cmbe-
low thewatertable,and�nally , theoriginal corallinemarshlanddeposit.Judgingfrom
the depthbelow watertableof thehistorically depositedalluvial clay, it appearsthat
theoriginal groundsurfacein this immediateareawassubmergedunderabout30 cm
of water. SincenearbyUST site717exhibitsa similar depthof watertable,but occur-
ing at the top of layer III, it would seemthat theoriginal topographyof theareawas
variable.

Excavationat UST site719producedno evidenceof traditionalHawaiianor early
historicculturaldeposition.
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Table12. Sedimentdescriptionsfor eastwall of excavationpit at UST site719
Layer Depth (cm) Color Description Interpretation
I 0–76 10YR7/3 Very pale brown coralline sandand

gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

IIa 76–150 10YR3/3 Dark brown terrigenoussilty clay;
sticky, plastic; abrupt,smoothlower
boundary.

Intact historic
alluvium.

IIb 150–180 5GY 4/1 Dark greenishgray silty clay; gley;
sticky, plastic;watertableat 150cm;
clear, smoothlower boundary.

Intact historic
alluvium.

III 180+ 5GY 6/1 Greenishgray coralline silty sand;
gley; slightly sticky, nonplastic;
lower boundarynot observed.

Intact marsh-
landdeposit.

UST Site721

Undertakingactivities at UST site 721 includedthe excavationof two trenches.The
�rst, measuring4.0x 0.7m, attaineda maximumdepthof 130cm below surface.Ex-
cavatedsedimentswereentirelycoralline�ll (layer I) with concreterubbleandaban-
donedcastiron sewer pipe found throughout. The secondtrench,measuring4.0 x
2.5 m, alsomaintaineda basaldepthof 130 cm below surface. This trenchlikewise
containedonly corallinerubble�ll.

Excavationat UST site721producedno evidenceof traditionalHawaiianor early
historicculturaldeposition.

Summary

Excavation of exploratory trenchesat UST sites715 and721 andfull excavation of
USTpitsatUSTsites717and719producednoevidenceof earlyhistoricor traditional
Hawaiian cultural deposition. Intact historic alluvium wasencounteredat UST sites
715,717,and719. Stratigraphicpro�les for UST sites717and719indicatethatprior
to historicalluviation,this areawaspartially submergedmarshland.

Undertakingactivities had “no effect” on archaeologicalresourcesat UST sites
715,717,719,and721becausenohistoricsiteswerepresent.

UST Site 723

USTsite723is locatedjustnorthof thehazardouscargoparkingareaandthemunitions
storagearea.Local terrainis �at, level, andgrassy.

ThreeparalleltrencheswereexcavatedatUSTsite723,all onaneast-westbearing
(�g. 26). The trencheswereuniformly 3.5 x 0.7 m andreacheda basaldepthof 140
cmbelow surface.

Two primarystratigraphiclayerswererecordedfor thetrenches(table13). Upper-
mostwascoralline �ll extendingto 95 cm below surface. The top 20 cm of the �ll
wasa moderateto weakly developedA horizonsoil. Beneathlayer I, andextending
to thebaseof excavation,washistoricallydepositedsilty clay alluvium (layer II). No
traditionalHawaiianor historicculturalmaterialwasfoundin eitherof thetwo layers.
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Figure26. Two of threetrenchesin processof excavationat UST site723, looking
east.

Table13. Sedimentdescriptionsfor southwall of excavationpit atUST site723
Layer Depth (cm) Color Description Interpretation
Ia 0–20 10YR 5/3 Brown coralline sand and gravel;

A horizon; nonsticky, nonplastic;
abrupt,smoothlower boundary.

Fill.

Ib 20–95 10YR 7/3 Very pale brown coralline sandand
gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

II 95–140+ 10YR 3/3 Dark brown terrigenoussilty clay;
sticky, plastic; lower boundarynot
observed.

Intact historic
alluvium.
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Table14. Sedimentdescriptionsfor eastwall of excavationpit at UST site725
Layer Depth (cm) Color Description Interpretation
I 20–80 10YR7/3 Very pale brown coralline sandand

gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

II 80–150+ 10YR3/3 Dark brown terrigenoussilty clay;
sticky, plastic; lower boundarynot
observed.

Intact historic
alluvium.

Excavationof threeparalleltrenchesatUSTsite723producednoevidenceof early
historicor traditionalHawaiianculturaldeposition.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite723
becausenohistoricsiteswerepresent.

UST Site 725

UST site 725 is locatedimmediatelynorth of the hazardouscargo parking apron,
equidistantbetweenUST sites723and727L (see�g. 9, pg. 28). Local terrainis �at,
level, andgrassy.

Onepit wasexcavatedatUSTsite725.Thepit measured4.2x 2.5m andattaineda
maximumbasaldepthof 150cm(�g. 27). Stratigraphywasthesameasthatobserved
at UST site 723. Two primary layerswerepresent(table14). Uppermostwaslayer
I, composedof coralline�ll andextendingto 80 cm below surface.Thesecondlayer,
layerII, consistedof historicallydepositedsilty clayalluvium. No traditionalHawaiian
or historicculturalmaterialwasfoundin eitherof thetwo layers.

Excavation of onepit at UST site 725 producedno evidenceof early historic or
traditional Hawaiian cultural deposition. Undertakingactivities had “no effect” on
archaeologicalresourcesatUST site725becausenohistoricsiteswerepresent.

UST Site 727L

UST site 727L is locatedin the hazardouscargo parkingarea,just north of the mu-
nitionsstoragearea(see�g. 9, pg. 28). Local terrainis �at, level, andsurfacedwith
asphalt(�g. 28). Small expansesof short grassare presentto the north and south.
TaxiwayB is alsodirectly to thenorth.

UST removal at UST site727L resultedin theexcavationof a pit measuring4.6x
3.2m andattaininga basaldepthof 198cm (�g. 29). Stratigraphyin thepit consisted
of two majorlayers(table15). Theupper120cm,comprisingsublayersIa-c,consisted
of asphalt,gravel basecourse,andcoral�ll; all of whicharerecentlydeposited.Layer
II consistedof historicallydepositedsilty clay alluvium. OtherthantheUST itself, no
culturalremainsor depositswereobservedatUST site727L.

Excavation of one pit at UST site 727L producedno evidenceof early historic
or traditionalHawaiianculturaldeposition.Undertakingactivities had“no effect” on
archaeologicalresourcesatUST site727Lbecausenohistoricsiteswerepresent.
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Figure27. Eastwall of UST site725excavationpit. Thescaleis marked in 10 cm
increments.

Figure28. USTsite727Lwith UST site732in background,lookingsouthwest.
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Table15. Sedimentdescriptionsfor southwall of excavationpit at UST site727L
Layer Depth (cm) Color Description Interpretation
Ia 0–6 - Asphalt. Surfacing.
Ib 6–21 - Gravel. Basecourse.
Ic 21–120 10YR7/3 Very palebrown coralline silty sand

and gravel; nonsticky, nonplastic;
abrupt,smoothlower boundary.

Fill.

II 120–198+ 10YR3/3 Dark brown terrigenoussilty clay;
sticky, plastic; lower boundarynot
observed.

Intact historic
alluvium.

Figure29. Southwall of UST site 727L excavationpit. The scaleis marked in 10
cm increments.

UST Site 729

UST site729 is locatedapproximately65 m westof UST site732,on theedgeof an
accessroadleadingto the munitionsstorageareato the southandTaxiway B to the
north(see�g. 9, pg.28).

Excavationat UST site729resultedin a pit measuring8.9x 6.7m andreachinga
basaldepthof 180cm(�g. 30). A stratigraphicpro�le recordedfor thewestwall of the
pit containsthreemajorlayers(table16,�g. 31). Uppermostis layerI, ahomogeneous
�ll layerof corallinesand,gravel, andcobbles.Underlyingthis is layer II, anhistori-
cally depositedalluvial clay. This layer is composedof two sublayers.SublayerIIa is
a darkbrown silty clay situatedabove thewatertable. SublayerIIb is a darkgreenish
graysilty claywhichhasbecomegleyeddueto submersionbelow thewatertable.The
basallayer in the pro�le is layer III, which includesall materialassociatedwith the
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Figure30. USTsite729,lookingnorthwest.

reefplatformandaccumulatedcorallinesediments.Thesearealsogley sedimentsand
aresituatedbelow thewatertable.Within layerIII arefoundsublayerIIIa, a coralline
silt with somesand,andsublayerIIIb, consistingof compact,possiblycemented,coral
gravel. Otherthanthe UST andassociatedpipes,no cultural remainswereobserved
duringexcavationat USTsite729.

Excavation of onepit at UST site 729 producedno evidenceof early historic or
traditionalHawaiianculturaldeposition.Thedepthof thewatertableat this site indi-
catesthatthisareawaspreviouslysubmergedby asmuchas18cm. Thissiteareafalls
within theextensivemarshlandswhichonceexistedsouthof LelepauaFishpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site729
becausenohistoricsiteswerepresent.

UST Site732

UST site732is locatedin a �at grassyareabetweenthehazardouscargoparkingarea
andthe munitionsstoragearea(see�g. 9, pg. 28). Threeexploratorytrencheswere
excavatedat this UST site,spacedapproximately10 m apartona roughlyeastto west
bearing(�g. 32). Thetrenchesall measuredapproximately2.0x 4.0m.

Thethreetrenchesexhibitedalmostidenticalstratigraphicpro�les, with only slight
differencesin the basaldepthof layer I and the baseof excavation. The two layer
stratigraphicpro�le for trench2, thecentraltrenchof theseries,is representativeof the
othertrenches.Sinceit wasthedeepestof thethree,it alsoprovidedthemostcomplete
pro�le.

Trench2 containedtwo stratigraphiclayers(�g. 33, table17). Layer I consisted
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Table16. Sedimentdescriptionsfor westwall of excavationpit atUST site729
Layer Depth (cm) Color Description Interpretation
I 0–40 10YR7/3 Very palebrown coralline silty sand

and gravel; nonsticky, nonplastic;
abrupt,smoothlower boundary.

Fill.

IIa 40–132 10YR3/3 Dark brown terrigenousclay; sticky,
plastic;abrupt,smoothlower bound-
ary.

Intact historic
alluvium.

IIb 132–150 5GY 4/1 Darkgreenishgrayclay; gley; sticky,
plastic;water tableat 132 cm; clear,
smoothlower boundary.

Intact historic
alluvium.

IIIa 150–180 5GY 6/1 Greenish gray coralline silt with
somesand;gley; nonsticky, nonplas-
tic; lower boundarynotobserved.

Intact marsh-
landdeposit.

IIIb 180+ 5GY 6/1 Greenishgraycorallinegravel; com-
pact, possiblycemented;gley; non-
sticky, nonplastic; lower boundary
notobserved.

Intact coral
reefdetritus.

Figure31. Westwall of UST site729excavationpit. Thescaleis markedin 10 cm
increments.

of coralline�ll, theupper10cmof whichhaddevelopedaweakA-horizon(table17).
Underlyingthe�ll waslayerII, consistingof historicallydepositedsilty clayalluvium.
This layer extendedto the baseof excavation. The native corallinemarshsediments
commonto this areawerenot observeddueto therelatively shallow depthof excava-
tion. No earlyhistoricor traditionalHawaiiancultural remainswereobservedduring
excavation.Severallengthsof abandonedpipingwerefoundin layerII indicatingsome
degreeof historic disturbance.Most of layer II, however, appearedintactandundis-
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Figure32. Beginningexcavationof trench2 at USTsite732,lookingwest.

turbed.

Table17. Sedimentdescriptionsfor southwall of trench2 at USTsite732
Layer Depth (cm) Color Description Interpretation
I 0-80 10YR 7/3 Very pale brown corallinesilty sand

and gravel; nonsticky, nonplastic;
abrupt,smoothlower boundary.

Fill.

II 8–130+ 10YR 3/3 Dark brown terrigenoussilty clay;
sticky, plastic; lower boundarynot
observed.

Intact historic
alluvium.

Excavation of onepit at UST site 732 producedno evidenceof early historic or
traditionalHawaiianculturaldeposition.Thewatertablewasnot reachedin any of the
threetrenches.It is likely that thedepthof thewatertableis similar to that recorded
for othersitesin thearea.Thissiteareafallswithin theextensivemarshlandsthatonce
existedsouthof LelepauaFishpond,althoughno positive evidenceof thesesediments
wereobservedduringexcavation.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site732
becausenohistoricsiteswerepresent.

Northern Hickam

Two UST siteswere locatedoutsidethe EOD/MS area,in the northwesternpart of
HickamAFB (�gs. 1 and34). Thestratigraphicsequencefor northernHickamis dif-
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Figure33. Southwall of trench1 at UST site 732. The scaleis marked in 10 cm
increments.

ferent from the sequenceat the EOD/MS area. The stratigraphiclayer designations
usedin thissectionthereforedonotnecessarilycorrespondwith thelayerschemeused
in theEOD/MSsection.

UST Site 127

UST site127is locatedin thenorthernresidentialpartof HickamAFB (�g. 34). It is
in a �at grassy�eld off PilukeaLane,westof Building 1645(�g. 35).

ExploratoryexcavationatUSTsite127resultedin arelatively shallow, 60cmdeep
pit measuring3.7x 1.3m (�g. 36). Stratigraphyconsistedof two sublayersof coral�ll
overlyingcoralreefsubstrate(table18). Theuppermost�ll layerconsistedof aweakly
developedA-horizon. Underlyingthis wascoralsandandrubble�ll. At 60 cm depth,
whatappearedto bea largecoralboulderwasencountered(layer II). Excavationwas
terminatedat this point.

No culturalremainswereobservedduringexcavationatUST site127.

Excavationof oneshallow pit at UST site127producedno evidenceof earlyhis-
toric or traditionalHawaiianculturaldeposition.Intactcoralsubstratemayhave been
encounteredat the baseof excavation. Undertakingactivities had“no effect” on ar-
chaeologicalresourcesat USTsite127becausenohistoricsiteswerepresent.
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Figure34. Locationsof UST sites1618and127,HickamAFB, O`ahu.

UST Site1618

UST site 1618 is locatedin the northernmostpart of Hickam AFB in a residential
housingarea(�g. 34). It is at theeasternendof a largegrassy�eld. Terrainis level
with a few widely dispersedtreespresentto thenorthandwest.

Oneexcavationpit andtwo trencheswereexcavatedatUSTsite1618(�g. 37). The
trencheswere15 m apartandeachmeasured5.0 x 0.7 m. Sedimentsin the trenches
exhibited somevariability in pro�le. Trench1, to the north, exhibited a simpletwo
layerpro�le (table19). Thetop layerwasa darkbrown silty clay with somecoralline
sandmixed in. The layer appearsto be a naturaldeposit,but perhapsdisturbedby
historicsugarcanecultivationor otheractivities. This layerextendsfrom thesurfaceto
between55 and90 cm depth. Directly underthis depositis hardcoral substrate.No
culturalmaterialwasdiscoveredduringtheexcavationof trench1.

Stratigraphyin trench2, 15m to thesouth,consistedof threelayers(table20). The
top layerwasanorganic-richterrigenoustopsoilextendingto 7 cm. Below this wasa
63cmthick layerof corallinesand,gravel, andcobbles.An abandonedcastiron sewer
line wasdiscoveredin this layer at 15 cm below surface. The third andbasallayer,
extendingfrom 70to 127cmbelow surface,consistedof a terrigenousclayor silt with
sub-angulargravel. This layerappearsanalogousto thesecondlayerin trench1. Aside
from thesewer line, noculturalmaterialswereobserved.
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Table18. Sedimentdescriptionsfor UST site127,southwall
Layer Depth (cm) Color Description Interpretation
Ia 0–13 10YR5/3 Brown corallinesilty sandwith some

terrigenoussilt; A-horizon; nonplas-
tic, nonsticky; abrupt,smoothlower
boundary.

Fill.

Ib 13–60+ 10YR7/3 Very pale brown coralline sand,
gravel, and cobbleswith some ter-
rigenoussilt; nonplastic,nonsticky;
abrupt,irregular lower boundary.

Fill.

II 60+ - Coral boulder; lower boundarynot
observed.

Intactreefsub-
strate.

Table19. Sedimentdescriptionsfor trench1 at UST site1618
Layer Depth (cm) Color Description Interpretation
I 0–55/90 10YR3/3 Dark brown terrigenous silt with

some coral sand; slightly sticky,
slightly plastic;abrupt,smoothlower
boundary.

Disturbed na-
tive alluvium.

II 55/90+ - Lithi�ed coral;nonsticky, nonplastic;
lower boundarynot observed.

Coral reefsub-
strate.

Table20. Sedimentdescriptionsfor trench2 at UST site1618
Layer Depth (cm) Color Description Interpretation
Ia 0–7 10YR3/3 Dark brown terrigenoussilt; slightly

sticky, slightly plastic; abrupt,
smoothlower boundary.

Fill.

Ib 7–70 10YR8/3 Very pale brown coralline sand,
gravel and cobbles;nonsticky, non-
plastic;abrupt,smoothlower bound-
ary.

Fill.

II 70–127+ 10YR3/3 Dark brown terrigenousclay with
some sub-angular gravel; slightly
sticky, slightly plastic; lower bound-
arynotobserved.

Intact native
alluvium.
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Figure35. USTsite127,lookingnorthwest.

Figure36. USTsite127excavationpit.

The main excavation pit, located5.0 m northwestof trench2, containeda UST.
Thepit measured3.4x 1.6m andattainedamaximumdepthof 160cmbelow surface.
Two mainsedimentlayerswerepresentat this site; �ll andback�ll sedimentsassoci-
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Figure37. USTsite1618,lookingsouth.

atedwith theUST, andintactcorallinesediments(table21). Uppermostin thepro�le
wasadarkbrown terrigenoussilt topsoilwith somecoralsandmixedin. This layerex-
tendedto 12cm,atwhichpoint thesedimentturnedto predominantlyverypalebrown
corallinesilt, sand,gravel, andcobbleswith somelensesof terrigenoussediment.This
layerextendsto 100cm depthandis clearlyUST pit back�ll. Thelower 60 cm of the
pro�le appearsto beintactcorallinesubsoil.

Stratigraphicdatafor UST site1618agreewith the �ndings of BiosystemsAnal-
ysis Inc.'s extensive 1994testingproject(DenhamandCleghorn1994). In particular,
it seemsthat disturbedterrigenousclaysarefound at varying depths,sometimesun-
derlyingcoralline�ll (asin trench2) andsometimesnot (asin trench1). Excavations
in trench1 alsodemonstratethehighly variabledepthof thehardcoral reefsubstrate
(DenhamandCleghorn1994:47).Trench1 excavationsreaf�rm this tendency andfur-
ther show that the top of the substratecanvary by up to 35 cm alonga 5 m length.
Morestrikingly, thenearbyUST excavationpit reacheda depthof 160cmwithout en-
counteringany signof coralsubstrate.An observationmadeby DenhamandCleghorn
is instructive:

Thehighly variabledepthto theraisedreef(layerV-B) suggestedthatthe
surfacemorphologyof the raisedreef environmentwashighly irregular
and its non-occurrencein contiguousunits suggesteda highly irregular
spatialdistribution. Theseirregularitiesanddiscontinuitiesaretypical of
reeftopography(DenhamandCleghorn1994:48).

Excavationof a two exploratorytrenchesandoneUST pit at UST site 1618pro-
ducedno evidenceof early historic or traditionalHawaiian cultural deposition.Dis-
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Table21. Sedimentdescriptionsfor mainexcavationat UST site1618
Layer Depth (cm) Color Description Interpretation
Ia 0–12 10YR 3/3 Dark brown terrigenous silt with

somecoralline sand;slightly sticky,
slightly plastic;abrupt,smoothlower
boundary.

Fill.

Ib 12–100 10YR 7/3 Very pale brown coralline sand,
gravel, andcobbleswith terrigenous
clay lenses; nonsticky, nonplastic;
clear, smoothlower boundary.

Fill.

II 100–160+ 10YR 8/3 Very pale brown coralline sand,
gravel, andcobbles; nonsticky, non-
plastic;lowerboundarynotobserved.

Intact reef de-
tritus.

turbednative sedimentswereencounteredin trenches1 and2. This terrigenousclay
waslikely cultivatedwith sugarcanein thehistoricera.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite1618
becausenohistoricsiteswerepresent.



Chapter 5

Summary and Conclusions

Archaeologicalmonitoringwasperformedduringexcavationat16USTsites.Of these,
onlyUSTsite554atthesouthernendof theEOD/MSareacontainedtraditionalHawai-
ian culturaldeposition.Thedepositwasassignedsitenumber50–80–13–6406,which
is signi�cant for theinformationonHawaiianhistorythatit hasyieldedandis likely to
yield. ExcavationexposedtraditionalHawaiianculturaldepositsin two locations(see
�g. 12, pg. 34): oneto thenorth in theside-wall of a shallow pothole,andoneto the
southextendingalongseveralmetersof a largepit. Threepit featureswererecorded
andsampled. The southernexposureproducedtwo distinct features,features1 and
2, eachof which containedsubstantialamountsof thermallyalteredcoral/limestone,
charcoal,andsmall amountsof faunalandmarineinvertebrateremains. A charcoal
samplefrom oneof thesefeaturesreturnedacalibrateddaterangeof A .D. 1478–1664.
Thenorthernfeature,feature3, alsocontainedthermallyalteredcoral/limestone,char-
coal,andsmallamountsof faunalandmarineinvertebrateremains.A charcoalsample
from this featurereturneda calibrateddaterangeof A .D. 1306–1452.Both setsof
datesarewell within thepre-contactperiod,andthefeature3 daterangeis theearliest
yet reportedat HickamAFB.

Theheavily charcoalstainednatureof thenorthernpartof thesite50–80–13–6406
cultural depositsuggestsrelatively intensive useof this area. It is apparentfrom the
excavationof thelargepit to thesouth,however, thatthedepositvariesacrossthesite.
In someareas,particularlywherethepaleosoldipsnearthewatertable,evidencefor
cultural depositionbecomesfaint and disappearsaltogether. Wherethe old ground
surfaceis relatively highabovethewatertable,theculturaldepositbecomesricherand
exhibits pit features.TraditionalHawaiianuseof this areawascenteredon thehigher
groundin a landscapethatundulatedbetweenawet lowlandmarshandlocalizedareas
of exposedsand.

The pit featuresat site 50–80–13–6406containlittle materialother than that di-
rectlyassociatedwith combustion.Thesmallamountsof vertebratefaunalandmarine
invertebrateremainsmightbepartof thenaturaldeposit.Functionally, thefeaturesare
bestinterpretedassmall,expedientlybuilt earthovensusinglocally availablecoraland
limestonefor cookingstones.Fromthe limited evidenceavailable,it doesnot appear
thatthedepositis associatedwith permanenthabitation.
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Theother13USTsitesin theEOD/MSareaproducedstratigraphicdatasuggesting
that, prior to historic alluviation and �lling, the EOD/MS areawaspredominantlya
lowlandmarshconstitutingthesouthernperipheryof LelepauaFishpond.

Two USTexcavationsin thenorthernpartof HickamAFB producednoevidenceof
traditionalHawaiiandeposition.Excavationdid produceevidenceof sedimentswhich
may have beenpart of the extensive sugarcane�eld systemoncepresentalong the
northernperipheryof HickamAFB.



List of Abbreviations

EOD . . . . . . . . . . explosiveordnancedisposal

EOD/MS . . . . . . explosiveordnancedisposal/munitionsstorage

SHPD . . . . . . . . . StateHistoricPreservationDivision

UST . . . . . . . . . . . undergroundstoragetank
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Glossary

Entriesfor Hawaiian words are excerptedor paraphrased,wherepossible,from the
HawaiianDictionary(PukuiandElbert1971),or from Lucas(1995).Geologicalterms
arefrom AmericanGeologicalInstitute(1976).

ahupua`a TraditionalHawaiian land division usuallyextendingfrom the uplandsto
thesea.

Coral Outcrop Land type consistingof ”coral or cementedsandon the island of
Oahu.Thecoral reefsformedin shallow oceanwaterduringthetime theocean
standwasatahigherlevel. Smallareasof coraloutcropareexposedontheocean
shore,on thecoastalplains,andat thefoot of theuplands”(Footeet al. 1972)

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.

heiau TraditionalHawaiianplaceof worship.

imu Undergroundoven.

pre-contact Prior to A.D. 1778andthe�rst written recordsof theHawaiian Islands
madeby CaptainJamesCookandhis crew.

project Thearchaeologicalmonitoringandrelatedactions,includinglaboratoryanal-
ysesandreportpreparation.Seealsoundertaking.

signi�cance A quality of a historic propertythat possessesintegrity of location,de-
sign,setting,materials,workmanship,feeling,andassociation.Thequalitiesare
setout in SHPDdraft rule§13–275–6,Evaluationsof Signi�cance

signi�cant Seesigni�cance.

tuff Rock formedof compactedvolcanicfragments,generallysmallerthan4 mm in
diameter.

undertaking Theproposedsiteinspectionactivities. Seealsoproject.
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