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Chapter 1

Intr oduction

At the requestof URS, T. S. Dye & ColleaguesArchaeologistsinc. performedar-
chaeologicamonitoringfor ervironmentalremediationinvestigationsat Hickam Air
ForceBase(AFB), O ahu,Hawai’i. Undertakingactiities were performedby Shav
Environmentaland Infrastructure)nc. (formerly IT Corporation),andincludedexca-
vationat 16 suspectedindegroundstoragetank (UST) sitesat Hickam AFB ( g. 1).
All UST siteswerelocatedin areasdesignatedis having a high or moderateproba-
bility for containingarchaeologicaandhistoric resourcesHigh probability areasare
de ned asthose"where known archaeologicabr historicalresource®ccurbasedon
previousarchaeologicastudiesor archival documentationAndersonandBouthillier
1996:28).

ArchaeologicamonitoringwasconductedetweerNovemberl1,2001andFebru-
ary 6, 2002by Michael Desilets,a quali ed archaeologistPrincipalinvestigatorfor
theprojectwasThomasS. Dye.

Throughouthis report,thetermundertakingwill referspeci cally to the environ-
mentalremediationactiities and ary associatedyrounddisturbingwork. The term
projectrefersspeci cally to archaeologicaionitoring,testing,anddatarecovery per
formedby T. S. Dye & ColleaguesArchaeologistsinc. in responseo undertaking
actuities.

ManagementSummary

Archaeologicamonitoringat 16 UST sitesatHickam AFB resultedn therecordingof
anintact, thoughdiscontinuoustraditionalHawaiian cultural deposit,designatedite
50-80-13-6406T hreepit featuresvererecordecandsampledwithin two widely sep-
aratedexposuref thedeposit.The southerrexposureproducedwo distinctfeatures,
eachof which containedsubstantiahmountf thermallyalteredcoral/limestonechar
coal,andsmallamountsf faunalandmarineinvertebrateemains A samplefrom one
of thesefeaturegeturneda calibrateddaterangeof A.D. 1478-1664.

The northernfeaturealso containedthermally alteredcoral/limestone charcoal,
andsmallamountof faunalandmarineinvertebrateemains.A charcoakamplefrom

1

§13-279-5(4)
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undertaking

project
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Figurel. Projectaredocationsandarchaeologicatensitvity areasatHickamAFB,
O’ahu.
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thisfeaturereturneda calibrateddaterangeof A.D. 1306-1452.

Both setsof datesarewell within thetraditionalHawaiian period,andthe northern
featuredaterangeis theearliestyetreportedat HickamAFB. This culturaldepositwas
determinedo be signi cant accordingto the U.S. Departmenbf the Interior's signi -
canceevaluationcriteriafor theinformationon Hawaiianprehistorythatit hasyielded
andis likely to yield. Undertakingactiities hadan adwerseeffect on archaeological
resourcest site 50—80-13-6406Theseadwerseeffectsweremitigatedby archaeolog-
ical samplingandanalysiswhichidenti ed anddatedtraditionalHawaiianactuities at
thesite.

Nature of the Undertaking

Theundertakingconsisteaf avarietyof ervironmentakemediatiorandsiteinvestiga-
tion actwities at 16 locationson Hickam AFB. Activities requiringgrounddisturbance
includedremoval of USTs, exploratoryexcavations,soil sampling,andexcavation of
contaminatedediments.

Geophysicablataaswell asdocumentatiorf historic buildings andutilities were
usedo de ne suspectetd ST locations.GenerallyUSTslocatedwith geophysicatiata
andlittle supportinghistoricdocumentatioriendedto resultin a numberof relatively
shallow, exploratory excavations. When UST locationswere well documentedwvith
historic dataand con rmed with geophysicatesting,excavationstendedto be more
focused,often produceda UST nd, andultimately resultedin a singlelarge, deep
excavation.

Shav Environmentaland Infrastructure,Inc. utilized heary machinerysuch as
back-hoesand excavatorsto remove sedimentat the suspectedJST sites. If a UST
wasencounteredt wastypically excavatedto its baseon two adjoiningsidesandthen
pulledoutandtruckedaway. Sedimenfrom the sidesandbaseof the excavation,often
at or nearthe watertable,wassamplecandtestedfor contaminantsif no contamina-
tion wasfound or contaminationwasbelov a predeterminedctionlevel, the pit was
back- lled. If signi cant contaminatiorwas presentthe excavationwasextendedin
thedirectionof the contaminatioruntil cleansedimentsvereencountered.

The Project

T. S.Dye & ColleaguesArchaeologistdnc. conductedarchaeologicamonitoring of
all grounddisturbingactivities of the undertakingdeterminedn consultationwith the
StateHistoric PreserationDivision (SHPD)to have thepotentialfor anadwerseeffect
onsigni cant historicsites.The primaryfocusof the projectwasonthediscoreryand
appropriatéreatmenof historicpropertiesvithin areadesignatedshaving ahigh or
moderategprobabilityfor containinghistoricresource¢ g. 1).

signi cant



4 CHAPTER1. INTRODUCTION

Project Authority and Standards

Archaeologicalmonitoring was performedunderthe authority of Section106 of the
NationalHistoric Preseration Act of 1966,asamended.Field proceduresverecon-
ductedin accordance&vith anArchaeologicaMonitoring Plan(AMP) (Desilets2001a)
approved by the Hawai'i StateHistoric Preseration Of ce (Coloma-Agarar?001).
Dataandresultscontainechereinmay be usedin consultationwith a variety of inter-
estedpartiesincludingthe StateHistoric Preseration Of cer, the Advisory Councilon
Historic Preseration,andThe BaseHistoric PreserationOf cer, 15thAir Basewing.
This monitoringreportis draftedto meetthe requirement&nd standard®of both
federalandstatehistoric preserationlaw. Theseinclude Sectionsl06and110 of the
National Historic Preseration Act of 1966, asamendedChapter6e of the Hawai’i
Revised Statutesandthe StateHistoric Preseration Division's draft RulesGaoverning
Standadsfor Archaeolaical Monitoring Studiesand Reports(§13-279).

Report Organization

The reportbeginswith a brief historicaloverview of the projectareaincluding back-
groundinformationon local geology The next sectionoutlinesthe eld methodology
usedduring the project. Following this, the resultsof archaeologicaimonitoringare
presented.Finally, the resultsof archaeologicamonitoring are summarizecand the
natureandsigni canceof culturaldepositevaluated.

Marginalnoteswill befoundthroughouthetext andsenetwo functions.They call
outthe rst occurrencef wordsthatappeaiin theglossaryandthey referto particular
sectionsof variousSHPDdraft rules. Theselatter notesindicatethat adjacentext is
intendedto addresgprovisionsof the notedrule. They areprovided asa corvenience
for thetechnicalreviewer.



Chapter 2

Background

This sectionis intendedto provide basicinformationaboutthe natural,cultural, and
archaeologicahistory of the land that comprisesHickam AFB. The rst sectionde-
scribesthe naturalenvironmentof Hickam AFB with a specialemphasion surface
geology Thesecondsectionreviews pre-contacandhistoricland-useat Hickam AFB.
Discretehistoric structuressuchas shponds,humansettlement®f variouskindsand
antiquity, andarchaeologicallyde ned regionsof specialusesuchasburial grounds
areall discussedMuch of this informationis abstractedrom AndersonandBouthil-
lier (1996)and Tomonari-TuggleandDye (1999). Taken togetheythesetwo sections
presentanoverview of the evolution of the land from its Hawaiianrootsto its modern
state. Finally, the history of archaeologicainvestigationat Hickam AFB is reviewed
anda predictive modelfor archaeologicasitesis evaluated.

Natural Environment

Hickam AFB is centrallylocatedalongthe southcoastof O"ahuandencompassebe
easterrshorelineof MamalaBay andPearlHarborentranceon thewestandKe ehila-
goonontheeast.Fromeastto west,it measuresome6.4km, andfrom northto south,
4.8km. HickamAFB straddleghe southerrboundarnybetweerHalavaandMoanalua
ahupua’aof the ' EwaandKonadistrictsrespectiely. It hasconsequentlpeernreferred
to astheHalava-Moanaluglainin thearchaeologicditerature(Tomonari-Tuggleand
Dye 1999:5) acorventionalsofollowedthroughouthisreport. The Halava-Moanalua
plainincludesall of HickamAFB aswell asHonolululnternationalAirport to theeast.

The Halava-Moanalugplainis at andlevel with few perennialstreams Historic
mapsshow streamslrainingLelepauandWaiaho shponds,althoughthesehave since
beenchanneledndrerouted.Importantly the streamsriginatenearthe southerrend
of the plain andhave no directrelationto inland drainagesWith no majordrainages,
an averageannualrainfall rangingbetweenl5 and 30 in. (Juvik and Juvik 1998:56),
andanaverageannualsolarradiationintensityof over 250 watts/m (Juvik andJuvik
1998:50) the Halava-Moanaluglainis dry andhot.

Currently vegetationin the landscapedreasof the northernpart of the Halava-

5
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Moanaluaplain consistsof coconut(Cocosnucifer) and a variety of other palms,
monkeypod (Samane&aaman), andbaryan (Ficus benjamingd. Most of the vegetation
in thelandscapedreads maintainedy anextensieirrigation system.The southeast-
ernpartof HickamAFB, althoughcontainingfew native plantspeciesprobablygives
a moreaccuratepicture of the typesof vegetationthat thrive on the plain. This area
supportonly hardyspeciesuchaskiawe(Prosopispallida), koahaole(Leucaendeu-
cocephald, ironwood (Casuaring, pickleweed(Batis maritima), andpili grass(Het-
eropagoncontortug. Historicdocumentdrom thelate 1800sindicatethatmuchof the
plain wasoncelightly vegetatedwith only a few treesnearthe coast,presumablyin
whatis now the Fort Kamehameharea. Accordingto QueenEmmas April 3, 1883
correspondence,

You will neverwishto comeheretwice if you only saw it onceit is pre-

ciselylikethecountrybetweerCapt.Makees'landingsandWaikepu____*

andbarrenbut this hasa little greenemppearancéom beingover grown

with bushes.The housesareall on the coastwith nota shade
tree nearthem. The only two treesthroughoutthe placearein front and
atrearof ourhousesothatnayexpectanggrovesof CocoanutsAlgerobas,
Monkey Podsand______ etcetc,arejustin theshellasit werebecaus¢hey

areonly justabove groundnow (AndersornandBouthillier 1996:A-55).

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

GeologicHistory of the Halawa-MoanaluaPlain

Thegeologichistory of the Halava-Moanalugplainis interpretedn the context of the
greaterPearlHarborregion (Pollock 1929; Stearns1935,1978). Although the geo-
logic history of PearlHarboris comple< andincludes“many eventsthat cannotnow
beinterpreted”(Stearnsl935:51),it doescontainsomebasicformative eventswhich
help explain the presenstratigraphyof the neighboringHalava-Moanalugplain. The
geologyof the PearlHarborareais a productof atleastthreemajorsetsof Pleistocene
epocheventsand processesvolcanic eruptions;marineandalluvial erosionand de-
positioncorrespondingo sealevel uctuation; andformationof fringing reefsduring
periodsof stablesealevel (DenhamandCleghorn1994:6-8).

Theinitial geologiceventsrelatingto the Halava-Moanaluglain includea series
of lllinoian period eruptionsin the EastLoch area. Theseeruptionsresultedin the
presenday SaltLake, Aliamanu,andMakalapaCraters.They alsodepositedhe Salt
Lake andMakalapauffs. Theseair-laid tuffs, whereabove sealevel andexposedo the
elementsarein aconstanstateof in-situdecompositiomnddown-slopeerosion.They
thuscontribute to the formationof the Halava-Moanalugplain in two ways. First, as
thebasalsubstratdor the plain, andsecondlyin the continuedproductionandalluvial
depositionof sedimentsKeaauclay andMamalastory silty clay loam exemplify the
latter case while Makalapaclay, formedfrom in-situ weatheringof tuff, exempli es
theformer(Footeetal. 1972).

1Underlinesdenoteillegible text.
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Sincethe depositionof tuffs, therehave beena seriesof sealevel changes.The
earliestof these the Waipio stand occurredseveralthousand/earsagoandresultedn
seasabout60 ft. below the presentevel. Eruptionsof the Salt Lake, Aliamanu,and
Makalapacratersprobablyoccurredduring this stand. About 125,000yearsago, the
searoseto 25ft. above presentevel in whatis known asthe Waimanalostand.During
thislong periodof stability, reefformationwould have takenplace possiblyin irregular
patche®nformerstreandivides(Stearnsd 935:54-55)Whentheseagecededo their
presentevel, the coralformationswere exposedandthe alluvial depositionof inland
tuffs resumedn the north. At 3485 160B.pr. therewasa small high standof 5 ft.
known asthe Kapapahigh stand(Stearnsl978:50). The effects of this standon the
geologiccharacteiof the Halava-Moanalugplain are not certain. By the time of the
Kapapahigh stand,it seemdikely thatthe coastalstrip of dunesknown from historic
recordswvould have formedandsenedto protecttheinlandpartof theplainfrom direct
marinein uence alongits southerncoast. However, with its easterrendopento the
ocean,muchof the Halava-Moanalugplain's low-lying centralregion was probably
submegedduringthe Kapapahigh stand.

Thedynamicgrowth of theHalava-Moanaluglainis not perfectlyunderstoodhut
themajorfeaturef its evolution areclear Themajorprocessearedepositionof vol-
canicsedimentandgrowth of anextensie reefplatformduring periodsof highersea
level. As sealevel dropped,wave actionagainstthe newly exposedreefwould likely
have createdcontinuousdepositsf calcareousandandgravel detritusatopthe coral
bedrock. Thesecanbeexpectedasbasaldepositsacrossnostof the Halava-Moanalua
plain, exceptin its mostnortherlyreaches.Oncestabilized,wave andwind actedon
the reef mamgin to producecoastalsandand dunedeposits. Low enegy terrigenous
sedimentatiorof the northernpart of the plain would likely have begunasquickly as
the seareceded.This modelof the geologichistory of the Halava-Moanalugplain is
consistentvith thelandscapeecordedn pre-militarymapsof thearea(Monsarraind)
aswell asstratigraphidatarecordedduringarchaeologicaprojects.

Historic Alluviation onthe Central Plain

Historic arial photographsf HickamAFB takenin theearly1940sshav whatappears
to be the developmentof a large alluvial plain in the centralregion of the Halava-
Moanalugplain( gs. 2and3). Alluvium originatingin thenorthernpartof theHalawva-
Moanaluaplain wasapparentlywashinginto the centralregion asearlyas1940. The
causeof theapparentlhacceleratedlluviationarenotknown for certain.Onepotential
factoris the devegetationandconstructioractivities on the northernplain which began
in thelate 1930sandearly 1940s.

Althoughthe centralregoinis now coveredwith substantiaamountsof coral Il, it
is importantto notethat anthropogenicausesave affectednaturalsedimenteposi-
tionin thelatehistoricperiod.

Modern Surface Deposits

A detaileddescriptionof modernsurfacedepositson the Halava-Moanalugplain is
foundin thesoil suney of Footeetal. (1972).Fieldwork for this surwey wascompleted
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Figure2. Early 1940saerialphotograptof Hickam AFB shawving developmenf a
broadalluvial plainin the centralregion.

Figure3. Broadalluvial plainin thecentralregion of Hickam AFB in anaerialpho-
tographtakenin theearly 1940s.
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in 1965andthe resultingsoil designationarethereforeconsideredy the authorsas
accurateo this dateonly. Althoughtheadditionof thereefrunway in theearly1970s
markedamajoradditionto theplain andinvolvedsomedisturbancef sedimentsn the
southeastnostof theHalava-Moanaluglainwasnotaffected. Theplain haschanged
little since1965.

Soil survey mapsshawv the plain asbeingprimarily composeaf alandtype called
Fill Land, mixed (Footeet al. 1972:Sheet§4, 55). This landtypeis de ned ascon-
sisting of “areas lled with materialdredgedfrom the oceanor hauledfrom nearby
areasgarbageandgeneralmaterialfrom othersources”(Footeet al. 1972:31). This
is anaccuratadescriptionof muchof Hickam AFB, andissuesegardingthe sequence
and origins of the Il eventsare discussedelown (seepg. 10). Mamalastory silty
clay loamis found at Fort Kamehamehathe paradeground,and administratve and
residentiabreado the northwest.The MamalaSeriesconsistof

shallav, well drainedsoils alongthe coastalplainson theislandsof Oahu
andKauai. Thesesoilsformedin alluvium depositedver corallimestone
andconsolidatectalcareousand. .. Stonesmostly coralrock fragments,
arecommonin the surfacelayerandin the pro le ...In arepresentatie

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

In the northernpart of the plain, alongthe northernborderof Hickam AFB, a variety
of soil typesarepresentThesencludeMakalapaSeriesclaysformedin volcanictuff,
MamalaSeriesstory silty clay loamsformedin alluvium,andKeaauSeriesstory clay
alsoformedin alluvium and depositedover reef limestoneor consolidatedsand. A
small patchof Ewa Seriessilty clay loam, “formed in alluvium derived from basic
igneousrock”(Footeetal. 1972:29),is alsopresent.

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

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

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

resultof accumulatiorof organicmatterandalluvium ... Permeabilityis

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

Revised Soil Designations

The soil suney haslong sened as backgroundfor archaeologicalvork at Hickam
AFB (Denhamand Cleghorn1994; Dega 1998; Robinset al. 1999; Drolet 1999a,b;
Roberts2000a,b). The soil surwey designationshowever, are often generalizecand
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notto betakenas nal in all cases.For example, eld obsenationsandpreviousar
chaeologicaleld anddocumentaryesearchy the authorindicatethat soils at Fort
Kamehamehandthe northwestregion of Hickam AFB designatecdisMamalaSeries
are,in fact, very unlikely to have developedin alluvium. Contraryto the surwey, the
coastalareasf Fort Kamehamehavere,previousto military constructionalmosten-
tirely JaucasSand. Constructionof batteriesand military housingat the turn of the
centurylikely includedthe wholesalemovementof depositsin somecasesand II-
ing in others. Stratigraphianformationindicatesthat most,if notall, of coastalFort
Kamehamehas currently composedf late historic Il depositsor native calcareous
sand(HammattandBorthwick 1987c;Hammattet al. 1988;Drolet 1996). Thereis no
evidenceof naturalterrigenouslaysformedin alluvium, asrequiredfor MamalaSe-
ries. Althoughrecentconstructionin the easterrpartof Fort Kamehamehaighthave
applied Il materialssincethe soil surwey, themilitary housingareain thewesterrpart
hasreceved no appreciablaedevelopment. A revised soil designatiorfor the eastern
partof Fort Kamehameh&yasen thestratigraphievidencecollectedto date would
replaceMamalaSeriessoilswith Il landunderlainby Jaucassand.

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

Fill Sequenceand Origins

Mostof HickamAFB is coveredby Il consistingof “materialdredgedrom theocean
or hauledfrom nearbyareasgarbageandgeneralmaterialfrom othersources’(Foote
etal. 1972:31).Archaeologistavorking on the plain generallyattribute thesecalcare-
ous Il depositsto dredgematerialfrom the early 1900swidening of PearlHarbor
entrancde.g.AndersonandBouthillier 1996:A-4).

Thehistoryof Il materialapplicationat Hickam AFB is morecomple thanthis,
however. The centralportion of Hickam AFB wasformedby at leastthreedifferent

Il episodestwo of which post-datel938andone of which pre-datesl938( g. 4).

The Il materialghatpre-datel938maywell have derivedfrom Pearl[Harborentrance
dredging.To the eastof this,however, || materialsverelaid down after1938,making
themunlikely beearly 1900sPearlHarborreefdredge.

At leastaportionof theland lled after1938wasprobablyun lled in 1943.A map
draftedin 1943by the War DepartmentWar Emegeng Constructiornil943)recorded
the origins anddepositionalocationsof || materialsderived from the dredgingof a
seaplanaiirstripcomplex in Ke ehiLagoon. The mapshaws the southeasterpart of
the Halava-Moanaluagplain with historic Hickam Field on the left and JohnRodgers
Airport on theright. As of 1943, the centralregion, which today connectsHickam
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AFB with Honolulu InternationalAirport, wasnot lled. The areais labeledas“Fu-
ture Proposed-ill.” Judgingfrom the presencef railroadtrack,roadalignmentsand
unchanneledtreamsijt would appeartthat Il hadnot beenplacedin this areayet. It
alsoseemdik ely thatthe materialeventuallycoveringthis areaderivedfrom dredging
of seaplanairstripsor othernearbyareasandnot early 1900sPearlHarborentrance.
Thesesourcesndicatethat Il materialsfrom differentplaceswvereappliedontheplain
overalong periodin severalepisodes.

Discussion

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

Prior to modernland Il applications,variousdepositshave formed on the basal
coralshelf, two of which areespeciallyimportantto the archaeologistTheseinclude
theterrigenoussilty claysfoundin thenorthernportionof theplain, andthecalcareous
coastatlunedn theFort Kamehameharea.Theterrigenouglay depositswhichaccu-
mulatedvia low-enegy streamtransportfrom Makalapa,Aliamanu,and Aliapa’akai
craters,comprisethe northernpart of the plain and were historically usedfor sugar
cane(Sacharumof cinarum) cultivation. Thesesedimentsnayalsohave foundtheir
way onto the lowland marshesand pondsrecordedon historic maps(Monsarratnd).
Also importantis the complex of coastalduneswhich comprisemuch of the south-
erncoastalmamgin. Thesesandydepositdikely developedasa resultof wave action
againstthe fringing reef oncepresento the south. Today mostof the coastaldunes
andinlandterrigenouglepositarecoveredwith severallayersof Il material. Much of
this materialis calcareousderived from eitherthe dredgingof PearlHarborentrance
or the seaplanairstripin Ke ehiLagoon(War Emegeng Constructionl943). Other

Il materials,suchasterrigenoussilts and clays, are alsocommonandwere usedto
landscapeesidentialand administratve areasof Hickam AFB. The terrigenouslls
areeasilydistinguishabldrom naturallydepositectlaysby their typical stratigraphic
positionoverlayingcoral Il. In sum,sedimenpro les onthe Halava-Moanaluglain
typically exhibit, from top to bottom:

» Modernor latehistoric II materials;

 Naturallydepositederrigenoussilts in the north, sandydunedepositsalongthe
southerrcoastandcoraldetritusin the northwestand

» Calcareousand gravel, andcobblesassociatedavith the basallimestoneshelf.

Cultural Environment

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

Thissectiorretainghesegeneratateyoriesfor thehistoricalreview anddiscussion
whichfollow. The cateyoriesinclude:

1. Hawaiian shponds;
2. Earlyhistoricsettlements;
3. Latehistoricsettlementandindustries;and

4. Humanburial areas.

Hawaiian Fishponds

Theearly cultural historiesof Halava andMoanaluaahupuaaarerichly documented
by Andersonand Bouthillier (1996). Legendsdatingto at leastthe late pre-contact
periodarepresentedn detail,asarethe obsenationsof travelersandexplorersof the
eighteenthandearly nineteenttcenturies Theseaccountgestify to the ecologicaland
culturalimportanceof theseahupua’a and especiallyof PearlHarborandits fertile
systemof streamsand uplands. Very rarely in theseaccountshowever, is speci ¢
referencemadeto locationson the Halava-Moanaluaplain. The bulk of the tradi-
tionalHawaiianpopulationapparentlyesidedn andaroundthedrainageseedinginto
PearlHarborandontheterracedowlandsnearby It doesnot appeathatthe Halawva-
Moanalugplainwasconsidereduitablefor largescalehabitationor agriculturaluseby
traditionalHawaiians.The shpondsandsmallcoastakettlementshatappeaonearly
historic mapsgive the bestcluesto traditional Hawaiian useof this area(Monsarrat
nd). Marineresourcesprincipally the shpondsandthe fringing reef,werea primary
focusof traditionalHawaiianland-useon the plain.

Four pondswereoncelocatedon the Halava-Moanalugplain. From eastto west,
thepondsincludeKa'ihikapu,LelepauaWaiaho,andKeoki (tablel). Thelargesttwo,
Ka'ihikapuandLelepauaareknown to have beenusedtraditionallyas shponds. It is
not known whetherthe smallerpondsto the westwere ever usedin this manner By
1930,the smallwesternpondshad beencompletely lled. Following constructionof
Hickam AFB, Honolulu InternationalAirport, andresidentialhousingin the northern
caneelds, LelepauaandKaihikapuwerealso lled. Theinitial phaseof lling appears
to have beentheresultof naturalalluvial sedimentationljkely causedy construction
actiities in thenorth. The secondphaseof lling wasperformedby the military and
constituteghe presensurfaceof the centralregion of the Halava-Moanaluaplain.
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Tablel. FishpondontheHalava-Moanalugplain

Name Site Number Area(ha) Construction Elements

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

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

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

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

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

Fishpond Boundaries

Theboundarie®f Ka'ihikapuandLelepauashpondsvary considerablyon early his-

toric maps. The pondswerethe largeston the Halava-Moanaluglain andappearto

have shareda commonwall until at leastin 1915(Donn 1906;Monsarratnd, 1915).
After 1915,mapsshowv both pondsdecreaseth sizeby asmuchashalf. Thereason
for this apparenteductionin sizeis notknown.

First, andmostsimply, it is possiblethat the pondsdid not in fact decreasebut
ratherthat the differencebetweenthe historic mapsis simply a re ection of the way
the shpond boundariesverede ned by differentcartographerswall remnantshavn
onbothMonsarra{1915)andWar Departmen{1922)indicatethattheseavardbound-
arieswereoncewell de ned. By 1930,muchof the land directly behindthe walls is
shavn asmarshlandlt maybesigni cant thatDonn(1906)shavs the entireareasur
roundingLelepauaWaiaho,andKeoki shpondsasbeing ooded at very high tide.
Tidal uctuation mightaccountfor someof thediscrepang betweerpondboundaries
of 1915and 1930. Although Monsarrat(1915)and Donn (1906) shav larger ponds
than later maps,thesemay have usedthe old shpond walls and/orhigh tide pond
levelsto de ne pondboundaries.War Departmen{1922),detailedin otherrespects,
likely alsoshavs the pondboundariegandsurroundingnarshest a high resolution.

Paleoerironmentalcoring nearthe boundarieof Lelepauaand Ka'ihikapu sh-
ponds(AthensandWard 1999b,a; Athensetal. 1997)yieldedno evidenceof shpond
sedimentsbut only whatappeato be marshdeposits Becausahesecoresweretaken
nearthe edgef the pondsat their largestmappedextents,they mightrepresentnate-
rial from theperipheryor outsidethe pondsproper Furthertestingis requiredto de ne
theboundarie®f these shponds.

As Tomonari-Tuggle and Dye (1999) note, by 1857 Halava ahupua’awas sub-
let to rancherJamesowsettwho ran cattlethereuntil the late 1800s. Following the
ranchingperiod, the northernpart of the plain sav agriculturaluseby the Honolulu
PlantationCompaly. The 1930USGS,Ewa Quadranglanapis particularlydetailed
concerningheextentof sugarcaneultivationontheplain. Thesugarcaneelds extend
to the northernboundaryof Lelepauashpond andencompasshe entireinland third
of whatis now HickamAFB. Historic periodcattleranchingandsugarcaneultivation
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typically destabilizesoils, increasesiltation,andgenerallyhastematuralerosionpro-
cessesDocumentaryevidenceof nineteenticenturysiltation of nearbyPearlHarbor
illustratesthe oftendramaticeffectsof grazingandcultivation:

Thelochsor lagoonsof PearlRiver werenotthenasshoalasnow [1901].

Thesubsequerdccupatiorof theuplandsby cattledenudedhecountryof

herbageandcausedrastquantitiesof earthto bewasheddown by storms
into thelagoonsshoalingthewaterfor along distanceseavard. No doubt
theareaof deepvaterandanchoragdasbeengreatlydiminished(Bishop
1901:87388).

The precedingdiscussiorhasfocusedon LelepauaandKa'ihikapu shponds, but
mostof the issuesapply alsoto the muchsmallerWaiahoandKeoki shponds. The
boundarief thesepondsalsodiffer on historic maps. Waiaho shpond commonly
appearsvith anopeneasterrboundaryandlikely uctuatedin sizebasedntidesand
annualprecipitation.This shpond wasalsoknown asQueerEmmasPond,dueto the
factthatQueerEmmamaintainedaresidencen the nearbysouthwestoast.Interest-
ingly, bothDonn(1906)andMonsarratnd) shav aroadrunningthroughthe centerof
Waiaho shpond indicatingthatit wasnotabarrierto travel in thelate nineteentrand
earlytwentiethcenturies.In arny case Keoki shpond was lled by 1930(McAllister
1933:101). By the 1940s,all other pondson the Halava-Moanalugplain were also

lled.

Early Historic Settlements

Although the Moanaluaside of the plain was composedredominantlyof shponds
andmarshlandsthe Halava sidecontaineda numberof smallsettlementsvhich were
eitherabandonedslandpassedo federalownership or evolvedinto smallworkmen$s
towns suchasWatertavn. Theseearly settlementsnclude Halekahi,Holokahiki, and
anunnamedsettlemenbetweenthem(AndersonandBouthillier 1996:21, g. 4). No
accountghatdescribehesesettlementhave beenlocated althoughit canbeassumed
thatresidentshanestedmarineresourcesspart of their subsistenceThey may also
have tendeda shpond oncelocatedoff BishopPoint (Stokes1909). Therewerealso
historically recordedsettlementon the Moanaluaside of the plain. Theseinclude
Poi Village and Kumumau. Residentsof thesesettlementgprobablytendednearby
LelepauaandKa'ihikapu shponds(Dorrancend:4).

Late Historic Settlementsand Industries

In additionto the traditionalHawaiian componenof the Halava-Moanalugplain are
several poorly documentedate historic settlementsassociatedvith variousagricul-
tural, industrial,and military operations. Chief amongthesewas Watertavn, estab-
lishedin 1908.Watertavn functionedpredominantlyasa housingsettlementor work-

ersdredgingPearlHarbor Workerson the projectwereof variedethnicity including
Russian,Hawaiian, and JapaneseBy the 1930s,with the patronageof nearbyFort

Kamehamehanilitary personnelWatertavn becamenotoriousfor its gamblingand
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nightlife. Thislasteduntil 1935whenconstructiorof air elds beganfor HickamAFB.
No de nite archaeologicalemainsof Watertavn have yetbeenrecosered.Demolition
and lling associatedvith baseconstructionappearto have obliteratedmost physi-
cal remains.Historic mapsindicatethata complec infrastructureincludingnumerous
roads housesandbuildings onceexisted.

Although no surfaceremainsrelatingto Watertavn are presentoday residential
structuresverepresentaslate as1940. An historicaerialphotograpttakenon 3 May
1940shaws a group of structuresalongthe coastjust north of BishopPoint(g. 5).
Judgingfrom their locationsand orientations thesestructuregre-dateHickam Field
construction.They alsocorrespondo a Watertavn eraneighborhoodocatedon the
site of former Halekahisettlement.Thesestructuresappearo bethe lastremnantof
historic Watertavn. It is alsoconcevablethatthey bearsomerelationto Halekahi,
althoughmoredocumentargvidenceis neededo supporthis speculationin addition
to the structuresyestigial Watertavn roadscanbe discernedon the 1940aerial pho-
tograph.As constructiorof HickamField, andlater Hickam AFB, proceededver the
next two decadesall traceswould disappear

Figure5. Aerial photographof HickamField, 3 May 1940.

Anothersettlemenbn the Halava-Moanaluagplain was Pu uloaCamp. This was
also a workers' housingareaand supportedthe sugarcaneplantationsadjacentand
to the north. No evidenceof Pu'uloaCamphasbeenfound to date, althoughthis
might be dueto the factthatlittle archaeologicalvork hasbeendonein its vicinity.
Historic aerial photographshaow that the remainsof Pu uloaCamps infrastructure
werestill visible in Januaryof 1937( g. 6). Vestigesof cane eld roadsarevisiblein
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severallocations,asis the formerroadto Fort KamehamehaBy 1937,almostall of
thestructuresandinfrastructureassociateavith Pu uloaCamphadbeendestroyedand
thenew HickamField roadsystemlaid out.

Figure6. Aerial photographof HickamField underconstruction,Januaryl937.

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

Prior to constructionof the Fort Kamehamehdousingand batteries,a country
retreatfor QueenEmmawaslocatedon this coastalstrip. It is thoughtto have been
somavherein the southwesttornerof the presentFort Kamehameh#Andersonand
Bouthillier 1996:A-56).As discussedh moredetailbelow, the Fort Kamehameharea
is alsoatraditionalHawaiianburial ground.

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

Humanremainshave beenfoundin afairly localizedcoastalsegmentof the Halawa-
Moanaluaplain. The areaknown today as Fort Kamehamehas the focal point for
traditionalHawaiian burials at Hickam AFB. Inadwertentdiscoverieshave beenmade
theresincel975(Watanabd 991;ShunandSchilz1991;Drolet1996,1999ab, 2001).
Themostextensveandwell documentedetof remainsvasrecoveredduringfour eld
projectsnearthe WasteWaterTreatmenPlantatthenorthernendof Fort Kamehameha
(Drolet1996,1999ab, 2001). Eighty-sevenindividualswererecordedduringthe four
phaseof work. Associatedgrave goods,whenpresentrangedfrom traditional pre-
contactmaterialsto historic eraglassbeadsandbuttons. C datesindicatethatthis
areawasusedfor humanintermentfrom at leasta.D. 1450to 1900. Isolatedremains
from thesoutherrportionof Fort KamehamehéStreck1988)have alsobeenreported.

Discussionand Summary

The Halava-Moanaluaplain hasundegonemajor changesn land-useover the past
two hundredyears.Early documentaryecordsof traditionalHawaiianuseof thearea
arescant. The bulk of the populationsof Halawa and Moanaluaahupuaaresidedin
areassurroundingthe rich drainagedeedingPearlHarbor The presenceof a com-
plex of shponds,coastalburials, andcultural depositionattestto the exploitation of
marineresourcesnd small-scalehabitation. Apart from marineresourcesthe plain
seemdo be a mamginal ervironmentfor subsistencectvities. The calcareousoils
of the northwestaretoo well drainedto supporta fertile A-horizondevelopmentand
low precipitationcombinedwith an exceptionallyhigh solarradiationintensitymake
agriculturea dif cult enterprise.lt is thereforelikely that pre-contacuseof the plain
did not deviate greatlyfrom the patternobsened at contact. Thatis to say the plain
supportednly smallsettlementsilongits coastafringe. Inhabitantsof the settlements
exploiteda variety of local marineresourcesindmaintainedshponds. Theunconsol-
idatedsand=of the southwesterishorelineduneswvereusedfor burial.

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

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

Archaeologicalwork on the Halava-Moanalugplain before 1993 is reviewed in de-
tail by Andersonand Bouthillier (1996:A-83-A-115) Archaeologicalinvestigations
between1994 and 1998 are summarizecby Tomonari-Tuggleand Dye (1999). The
following accountdraws on theseauthorsbut alsoincludesreviews of mary of the
originalworks. Despitethenumberof differentandoftendestructve historicland-uses
occurringontheHalava-Moanaluglain, therearestill areasvhichretainintegrity and
thathave high potentialfor signi cant culturaldeposits.

The history of concertedarchaeologicainvestigationon the plain datesbackonly
to themid 1980s.Beforethis,anumberof investigatorsncludingCobb(1903),Stokes
(1909),andMcAllister (1933)hadrecordedsitesontheHalava-Moanaluglainaspart
of broadersuney projectsfocusedprimarily on large-scalearchitecturafeaturessuch
asheiay stonewalls, and shponds. Cobb (1903) notedthat Lelepauashpond had
beenmostly lled andanotherunnamedshpond waspartially lled. Ka'ihikapuand
Waiaho shpondswereasyet un lled. Stokes(1909)learnedfrom local informants
thata walled shtrap wasoncein operationat BishopPoint on the eastbankof Pearl
Harborentrance.Ilt had beenabandonedeforethe memoryof the native informants
andthe stoneswerereportedlyusedto constructa pier nearBishopPoint. McAllister
(1933) describeKa’'ihikapu shpond, Lelepaua shpond, Waiaho shpond, Ke oki
shpond, andPapiolua shpond locatedoppositeWaipi®o peninsula.

Site82. Lelepauaga largeinland shpond, in Moanalua.lt is “332 acres,
mostly lled,” accordingo Cobb. .. Thewallsarecoralandearthembank-
ment, 10 feetor morewide. The pondwasbuilt by Ka'ihikapu-a-Manuia
..., andaccordingto Dibble ...was the placeat which CaptainBrown
obtainedsalt.

Site 94. Loko Waiaho,known asQueenEmmas pond,waslocatednear
Watertavn. Thewalls were of coralandsand,6.5 feetwide, 2 feethigh,
with ve outlets(makaha. It coveredanareaof 32 acres.

Site 95. Loko Ke oki wasa pond nearthe presentsite of Watertavn in
Halawa. It hadnarrov wall of coralrock andsand.It hasbeenlled in.

Site 96. Papiolua shpond waslocatedin Halava oppositethetip of Wai-
pio Peninsula.lt wasa smallpond,aboutl acrein areawith a wall 150
feetlong, 4 feet wide and high. Therewere no outlet gates(makaha
(McAllister 1933).

No furtherarchaeologicalvork wasdoneontheHalava-Moanaluglainuntil 1986
whenarchaeologicakestingprojectsbeganat Fort KamehamehéHammattetal. 1986;
Hammattand Borthwick 1987b,c, d, a; Hammattet al. 1988). Initial work on a pro-
posedwatermainreplacemenin the northwesterrpartof thefort recoveredgley. The
gley wasinterpretedasa shpond sedimentpossiblyWaiaho shpond, andreturneda

C dateof cal A.D. 1340-165QHammattet al. 1986). A few traditionalHawaiian
artifactswere alsorecovered,including a possibleshell shhook and polishedbasalt
beadsor sinkers. Historic-eramaterial,including metal, nails, ceramics glass,shell

heiau

gley
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buttons, and bottleswas also unearthed. Thesematerialscamefrom only a few of

the670.25m testtrencheswhich wasinterpretedasindicatingan absencef exten-
sive prehistoricor historic occupationof the Fort Kamehameharea(Hammattet al.

1986). Four subsequenprojectsin the easternpart of Fort KamehamehgHammatt
and Borthwick 1987b,c, d, a), during which 60 testtrenchesand augerholeswere
excavated,seemedo supportthis conclusion.No pre-contactepositsvererecorded
exceptfor gley interpretedasevidenceof historic shponds(HammattandBorthwick

1987a).Work onaproposedpronaddition(HammattandBorthwick 1987d)produced
only metal,glassand ceramicartifactsdatingto the 1920sand1930s. The othertwo

projectsproducedno traditional Hawaiian or historic period deposits(Hammattand
Borthwick 1987b,c).

In 1988,work on the watermain projectrecommencegvith monitoringof an875
m trenchthroughthe northwesterrpart of Fort KamehamehgHammattet al. 1988).
Again, notraditionalHawaiianor early historicremainswerefound. Gley correspond-
ing to the gley obsenedin 1986wasdiscovered. Anothersampleof the depositwas
datedandreturneda daterangeof cal A.D. 1385-1655.The depositwasagaininter-
pretedasevidenceof Waiaho shpond. However, historicmapgDonn1906;Monsarrat
nd) placeWaiaho shpond well to thenortheasof thegley. Interpretatiorof thegley as
shpond sediment$asbeencontradicteddy the resultsof subsequerdrchaeological
investigationgDrolet 1996;KennedyandDenham1991).

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

Testingandmonitoringat the wastewatertreatmenplantlocatedin the northwest
cornerof Fort Kamehameh#Drolet 1996,1999a,b, 2001) between1992 and 1994
yielded 87 individual setsof humanremains,numerouspit features,and traditional
Hawaiian cultural materialsincluding charcoal,animal bone, and thermally altered
rock. Material associatedvith the thermallyalteredrock returnedan agerangeof cal
A.D. 1200-1550Historic materialwasalsoabtundantandincludedbottles,metal,and
ceramicgatingto thelate nineteenttandearlytwentiethcenturies Early historicarti-
factsdatingto the1800swerealsorecovered.Thesendings con rm thatthenorthwest
partof Fort Kamehamehaontainsburiedculturaldepositdrom thetraditionalHawai-
ian andhistoric periods. Humanremainsin the former dunesandsarenumerousand
indicatetheimportanceof theareafor traditionalHawaiianburial.

Archaeologicalvork in thelate 1990sincludedmonitoringprojects(Carlson1997;
Erkelens2000;Magnusor?2001;DesiletsandMagnusor?001),aswell asseveralpale-
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oervironmentalkoring projects(Athensetal. 1997;AthensandWard1999ab). These
projectsexpandedhe arealcoverageof archaeologicahvestigationsat Hickam AFB,
and provide a more generalpicture of the distribution of historic remainsthan can
be discernedrom the previous investigationsvhich werefocusedon the Fort Kame-
hamehaarea.

Recentmonitoring projectshave discoveredfew traditionalHawaiian cultural de-
positsin areaoutsideFort Kamehamehavionitoring of Manuwai Canaldredgingpro-
ducedno culturalremainsor depositgCarlson1997)in excavationsthatwerelargely
con ned to recentdepositswithin the canal. Remaal of four undegroundstorage
tanksyieldedno culturaldepositgErkelens2000). More extensive monitoringprojects
by Magnuson(2001)andDesiletsandMagnuson(2001)lik ewise turnedup little evi-
denceof culturaldepositionexceptfor possibleLelepauashpond sedimentat UST
site1818B.

Theonly signi cant nding hasbeenin thewesterrpartof HickamAFB, in themo-
tor poolandaircraftparkingapronareagDegaandFarrell 1999). Althoughtheseareas
arein thevicinity of historicWatertavn, historicremainswerenot found. Instead gx-
cavation producedntacttraditionalHawaiian depositscontainingearthovenfeatures,
postmolds,shell sh, sh bone, re crackedrock, volcanicglass ak es,andoneshell
adzefragment.Onedatedfeaturereturneda C daterangeof A.D. 1720-1820.

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

Predictive Model

A predictive modelfor archaeologicahndhistoricalresource¢AndersorandBouthil-

lier 1996:A-116)guideshistoric preserationreview of undertakingsat Hickam AFB.

The modelde nesthreelevelsof probabilityfor nding archaeologicabr historicre-
mains: high, moderate and low, basedon the resultsof archaeologicaprojectsand
documentaryresearch. Theseprobability levels are organizedinto regional zones
(g. 1). Thisregional breakdevn, in conjunctionwith the estimatedocationsof his-

toric settlementslandscapdeaturesand previous archaeologicaprojects(Anderson
andBouthillier 1996:17 21,23), hasprovenespeciallyusefulfor investigatorsvorking

atHickamAFB.

Sincethe developmentf the predictive model,a greatdealof new archaeological
work hasbeendonein areasdesignate@shigh andmoderatgprobability. Theresults
of thiswork canbeusedto evaluatethe succes®f the predictve model.

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

Findingsfrom eight recentprojects(Athenset al. 1997; Athensand Magnuson
1998;AthensandWard1999ba; DegaandFarrell 1999;Carlson1997;Erkelens2000;
Magnusor2001), give someindicationof the succes®f the predictve modelfor ar
chaeologicalesourcesutsidethe Fort Kamehameh#rea(g. 7). No historic sites
werefoundin the low probability zone,aswould be expectedfrom the model. The
high probability zone,however, with somel7 excavation sitesspreadthroughoutthe
zone,shavs only one possiblehistoric site, identi ed aspossible shpond sediments
from Lelepaugond,andonesitecontainingtraditionalHawaiiandeposits Fromthese
results,it is clearthatthe modelmight over-predicthistoric sitesin the regionsonce
occupiedby Watertavn and the traditional Hawaiian shponds. Although the Fort
Kamehamehareahasprovento be archaeologicallyich in its northwesterrregion,
very little hasbeenrecoseredfrom therestof the high probabilityzone.

Thereare several possiblereasondor the negative resultsof the archaeological
monitoring projects. First, the few positive resultsmight be a function of sampling;
therehave beenrelatively few, small-scalesxcavationsoverthelarge areaclassi ed as
highprobability. Secondthepredictve modelmightunderestimatthedegreeto which
culturaldepositaveredestroyedduringbaseandair eld constructiongspeciallyin the
northwesterrpart of Hickam AFB wheremary excavationshave producednegative

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

Someideaof the degreeof disturbancenvolvedin constructingHickamField can
be obtainedfrom historic photographs.Runway constructionin 1937, for example,
setfoundationsthat extend well into the coralline substratg g. 8). The destruction
of historic or traditional Hawaiian featuresin suchan areawould appeartotal. Since
runwaysencompass major part of the centraland easterrpartsof Hickam AFB, it
may beinferredthatsubstantiaportionsof theformer shpondshave beendestrged.

The predictive modelmight have overestimatedhe probability of nding archae-
ologicalresourcesn northwesterrHickam AFB. Archaeologicakesultsindicatethat
the modelaccuratelypredictsa high probability of cultural depositsn the southwest
coastalreaof Fort Kamehamehadlts succesi predictingarchaeologicalesourcein
otherhigh andmoderateprobability areasawaits furthertesting.
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Resultsof recentarchaeologicainvestigationsat Hickam AFB. Adapted
from Tomonari-TuggleandDye (2000, g. 5). SourcesMagnusor(2001);
Athenset al. (1997); Athens and Magnuson(1998); Athens and Ward
(1999ab); Carlson(1997);Erkelens(2000);DegaandFarrell (1999).

Figure?.
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Figure8. 1937photograptof runway constructiorat HickamField.



Chapter 3

Field Methods

Archaeologicaimonitoringtook placewithin the context of a hazardousvasteopera-
tion. Priorto eldw ork, the archaeologicamonitor attendeda safetyandwork plan
meetingwith engineersnvolved with the undertaking.At the rst of thesemeetings,
andsubsequenmeetingsas necessarythe archaeologicamonitor explainedthe pur-
poseof archaeologicamonitoring,the authority of the archaeologicammonitorto halt
remediatioractvities, andthe conditionsunderwhich sucha decisionwould be made.
The eld proceduresndorganizationwerediscussedt thesemeetingssoagreement
couldbereachedn coordinationcommunicationandscheduling.

Field Recordingand Sampling

Field recordingand samplingwas directedtoward the researctproblemsenumerated
in the AMP (Desilets2001b). They areintendedto mitigateany potentiallyadwerse
effectsto historic properties.Standardof documentationtecording,and analysisof
featuressoil andsedimentpro les, andartifactsaccordwith the Secretaryof the In-
terior's Standads and Guidelinesfor Archaeola@ical Documentation Accuratemap
locationsof stratigraphicpro les and archaeologicafeatures,deposits,and artifacts
wererecorded.

The rst threeitemsin thefollowing list areintendedo provide basicstratigraphic
datarelevantto thereconstructiorof landsurfacesn theprojectarean sufcient detail
to make possiblecorrelationof land surfaceswith informationfrom earlytopographic
mapsand with information from pastor future archaeologicaprojects. Items four
throughten areintendedto addresghe problemof long term useof a stablesurface
andtheassociatedlif culties of inferring useandoccupationahistory. The nal item
addressethepossibilityof testexcavationscarriedoutin undisturbedtulturaldeposits.

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

25
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. Thearchaeologicaionitormaintainedietailednoteson exposuresvhosestrati-

graphicpro les werenotdravn.

. Thelocationsof stratigraphigro le drawvingsandphotographsvererecorded.

. All culturaldepositsvereexaminedin the eld for:

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

(b) Evidenceof disturbancejrregularity, or boundaryconditionsthat might
indicateculturalactiities.

Suchevidencewasrecordedn thepro le description.

. All depositsvereexaminedfor culturalitemsandthe stratigraphigositionsof

thesdtemsnoted.Notationincludesreferencdo the estimatedageof theartifact
andhow this agemight indicateeitherdisturbanceo a depositof differentage,
or theageof thedeposititself. In particular evidencefor nineteentlcenturytra-
ditional Hawaiian occupationvasnoted,aswell asevidencefor earlytwentieth
centurymilitary, commerciakugarcanegr otherusesof theland.

. Featureswvererecordedwith attentionto stratigraphicpositioning, particularly

their positionof origin.

. Pro le descriptionsnclude appropriatetechnicalinformation (in conformance

to standardestablishedby the U.S. Soil ConsenrationService),aswell as eld-
basednterpretatiorof depositionahistory.

. Thestratigraphigositionsof samplegollectedrom pro les, includingartifacts,

featurecontentssedimentsanddatingmaterialswererecorded.

. Sedimentandfeaturecontentsampleswvere collectedfor laboratoryprocessing

astotal unitswithout screening.

Samplesfor dating and paleoerironmentalanalysiswere collectedfrom the
smalleststratigraphiainits practicable.

Inadvertent Discovery of Human Remains

Specialproceduresapplicablein the event that Human Remainswere inadwertantly
discoreredcanbe found in the AMP (Desilets2001b:33). No humanremainswere
discoveredduringarchaeologicamonitoring.



Chapter 4

Results

This sectionpresentghe resultsof archaeologicamonitoringat 16 UST sites. Four-
teenof the siteswerelocatedin a relatively con ned areadesignatecereasthe ex-
plosive ordnancedisposal/munitionstoragg EOD/MS)area( g. 1). UST sitesin the
EOD/MS areawill be discussedn their own section. Following this, the remaining
two UST sites,locatedin the northernpartof Hickam,arereported.

Undertakingactiities andmonitoringresultsfor individual UST locationsarede-
scribedin the sectionsbelow. Includedare descriptionsof the location of the UST
site, local terrainandvegetation,a representatie sedimentdescriptionfor the site or
multiple descriptionsf necessaryphotographsa descriptionof cultural depositsen-
counteredindactiongaken,and nally , adeterminatiorof theeffectof theundertaking
onhistoricresourcestthelocation.

EOD/MS Area

TheEOD/MSareais locatedin thesouthwesterpartof HickamAFB, northof Worch-
esterAvenueandsouthof Taxiway B ( gs. 1 and9). The areais namedfor a fenced
munitionsstoragefacility anda bermedexplosive ordnancealisposal(EOD) areanear
whichmary of the UST sitesarelocated.In additionto the UST siteslocateddirectly
within thesefacilities, therearealsoa numberof UST sitesin a semi-woodedkiawe
grove north of the EOD areaandsurroundinga hazardougaigo parkingapronnorth
of themunitionsstoragearea.

General Stratigraphy

Excavationin the EOD/MS arearevealeda threelayer stratigraphicsequencelLayers
weredesignatedonsistentlyin eachof the excavations,sothatlayerl atoneUST site
correspondso the samestratigraphicunit aslayer| at anotherUST site. Sublayers
within thethreeprimarylayersaresomeavhatvariable however, andtheseweredesig-
natedwithout referenceo sublayersat otherlocations. Thus,sublayera at oneUST
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Figure9. UST sitelocationsin EOD/MSarea.

site doesnot necessarilycorrespondo the samestratigraphicunit assublayerla at a
differentUST site. Both, however, would bein the sameprimarylayer, layer|.

The threeprimary layersrecordedwithin the EOD/MS areaare describedasfol-
lows:

Layer| The uppermostayer in the sequenceonsistsalmostexclusively of recent
historic Il. Layerl waspresentatall UST sitesin the EOD/MS area.Although
predominantlycomposeaf Il, someayerll sedimentgappeato bemixedwith
layerl atthelowerboundaryMixedlayerl andll sedimentareincludedwithin
thelayerl designation.

As mary as ve distinctsublayeroccurin layerl. Sedimentypesvary consid-
erablyfrom very palebrown corallinesandandgravel to darkbrown terrigenous
silt with somecorallineinclusions.

Layerl II wasdepositedsometimeafter1943(seechapter?). Thereis, however,
evidencethatthe lling involvedatleasttwo majorepisodesThe rst likely oc-
curredsoonafter 1943andwascappedwith a story terrigenoussilty clay. UST
standpipesit severalsiteshave beenobsenedto extendjustabove this sublayer;
aclearindicationthatit wasoncethe groundsurface. This surfacewasusedfor
early military facilities constructionassociatedvith the USTs. At somepoint,
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thefacilitiesin theEOD/MSareafell into disuse.Thesecondll episodepossi-
bly comprisingmaterialfrom dredgingassociateavith reefrunway construction
in the late 1960sandearly 1970s,coveredthe UST standpipesandtheolder |l
surface.Fill layersassociatedavith this episodeconstitutethe presentsurfacein
theEOD/MSarea.

Layer Il Thislayeris anaturallyformedalluvium consistingof terrigenoussilty clay.
Priorto latehistoric lling, layerll wasthegroundsurfaceover muchof central
Hickam. Fromthereview of aerialphotogseechapter?), it is clearthatlayerll is
arecentalluvial depositJik ely resultingfrom accelerate@rosionof terrigenous
sedimentgrom formersugarcanéand.

Layerll is remarkablyhomogeneous composition.The depositcontainsonly
very ne rootletsandveryfew sandgrains.Layerll exhibitstwo distinctsublay-
ers.Sublayedla is a uniform darkbrown silty clay. This sublayeiis foundatall

UST sitesin the EOD/MS area.Sublayerllb, a darkgrayto darkgreenishgray
silty clay, is texturally andcompositionallyidenticalto lla, but dueto its proxim-
ity to thewatertable,hasbecomegleyed. Sublayerlb developswheneverlayer
Il extendsbelow thewatertable.

Layer lll Thislayeris anaturallydepositectorallinepaleosol.Judgingfrom historic
aerialphotographslayerlll may have constitutedthe groundsurfaceaslate as
1937.

Thereareseveral possiblesublayemivisionswithin layerlll. A paleoA-horizon
is presentto the south,alongwith gley and non-gley components.Layer IlI
depositgypically gradedown from aslightly sandysilt to apoorly sortedmixture
of gravel, sand,andsilt. The calcareousnaterialcomprisinglayer 1l initially
formedasoffshorereefsduringthe seriesof sealevel highstandg¢seechapter?).
Wave actionduring andfollowing subsidencef the high standsproducedthe
silts, sandsandgravelsfound acrossmuchof Hickam AFB today Low enegy
alluvial transporis probablyresponsibldéor thesandysilt depositsvhichoverlie
themorepoorly sortedgravels,sandsandsilts. Sedimentsretypically greenish
grayand,whennot gleyed,arelight yellowish brown.

Layerlll almostalwaysbegins at or beneaththe watertable. Oftenit's upper
boundarymarksthetop of the watertable. Thisindicatesthatthe previousland-
scapeon this part of Hickam AFB consistedof a low-lying marshland. This
agreeswith datafrom historicmapsanddescriptionf thearea.

UST Site 542

UST site 542is locatedin the southeasterpartof Hickam AFB, atthenorthendof a
level, grassy eld betweenthe munitionsstorageareaandthe bermedEOD area(see
0. 9,pg.28).

Oneexcavation pit wasdugat this site. The pit measured.0x 3.0 m andattained
amaximumdepthof 230cm. A sedimenpro le wasrecordedor thewestwall of the
pit (g. 10). The uppermosiayer, layer |, is comprisedof sublayerda andlb, both
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Table2.  Sedimendescriptiondor westwall of excavationpit at UST site 542
Layer Depth(cm) Color Description Inter pretation
la 0-90 10YR3/3 Dark brown terrigenoussilt with  Fill.
coralsandandgravel; slightly sticky,
slightly plastic;abrupt,smoothlower
boundary

Ib 90-105 10YR7/3 Very pale brown corallinesilty sand  Fill.
and gravel; nonsticly, nonplastic;
abrupt,smoothlower boundary

lla 105-132 10YR3/3 Dark brown terrigenoussilty clay; Intact historic
sticky, plastic; abrupt,smoothlower  alluvium.
boundary

IIb 132-180 5GY 4/1 Dark greenishgray silty clay; gley;  Intact historic

sticky, plastic;watertableat180cm;  alluvium.
clear smoothlower boundary

1] 180-230+ 5GY 6/1 Greenishgray coralline sandy silt  Intact marsh-
turning to compactgravel andsand; land deposit
gley; nonsticly, nonplastic; lower and coral reef
boundarynot obsered. detritus.

of whichare Il sedimentglepositedn thelate historicperiod(table?2). Layerll also
includestwo sublayers.Uppermosts historically depositedalluvial clay. Below this
is historically depositedalluvial clay which hasbeentransformednto a gley by its
submersiorbeneathithe watertable. Layerlll is the basallayer, the buried calcareous
marshlanddepositsand underlyingcoral reef detritus. An abandonedvaterlinewas
obsenedat 160 cm below surface,runningalongthe westwall of the pit. Otherthan
this, no culturalmaterialwasobsenedduringexcavationat UST site 542.

Excavation at UST site 542 producedno evidenceof early historic or traditional
Hawaiian cultural deposition. The position of the watertablerelative to layerlll in-
dicatesthat this areawas previously submeged by asmuchas48 cm. Nothing re-
sembling shpond sedimentwasobsered. It is thereforelik ely that, prior to historic
alluviationand ll, this site was part of the extensve marshlandsouthof Lelepaua

shpond.

Undertakingactvities had“no effect” on archaeologicalesourcesit UST site 542
becaus@o historicsitesarepresent.

UST Site 554

UST site 554is locatedin the southeasternornerof abermedeOD areain the south-
easterrpartof HickamAFB (see g. 9, pg.28). Thesiteis borderedn the southby a
raisedbermusedto containexplosive ordnancedetonation.Surroundingerrainis at
with no vegetation(g. 11). A standof kiaweis locatedto the south,beyond which
runsWorchesteAvenue.

Excavationwithin the EOD bermresultedin the discosery andremoval a concrete
UST encasemeng UST, andassociatedontaminategedimentsSoil contamination
wasextensive andits removal resultedin a large excavation pit measuringl6.0x 15.0
m (g. 12) with an averagebasaldepthof 120 cm below surface. A smallerpit was
excavatedto theeastandtwo smallexploratorytrenchesveredugin thenorth(g. 12).
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Figurel0. Westwall of UST site 542 excavation. The scaleis markedin 10 cm
increments.

Threemajorstratigraphidayerswereobsenedin thelargepit (table3, g. 13). Up-
permostwasa Il layercomposegredominantlyof terrigenoussilt but alsoincluding
somecorallinesand.Thesecondayerconsistedf terrigenouslluvial clay. Layerlll,
thebasallayer, consistef threedistinctsublayersLayerllla, theuppermostwasa
corallinepaleoA-horizon. This representthe pre-military surfacefor this area.Layer
Illa in thesoutherrandnorthernextremitiesof the excavationweredarkly stainedwith
charcoal.This layerwasclearly culturally modi ed. Fire alteredcoralandpit features
werealsoidenti ed in pit walls. Bulk featuresampleswere taken from pit walls at
threelocationsandarediscussedn detailbelow.

Judgingfrom the top depthof layerllla, UST site 554 appearso have beenat a
higherelevationthanthesurroundingarea.Pro le dataindicateghatit wasanislandof
atleastseasonalldry landin anotherwisemarshylandscapeVery few otherpro les
exhibit A-horizon soil developmentin layerlll. They are,in contrastalmostalways
gley sedimentdorming at or below thewatertable.

Excavationof asmallerpit 6.0m eastof thelargeexcavationresultedn thediscov-
eryandremoval of aUST andassociatedontaminatededimentsThiswork produced
anexcavationpit measuring.6x 3.0m andreachinga maximumdepthof 125cm be-
low surface. The stratigraphicpro le for this pit wassimilar to thatrecordedfor the
large westernexcavation (table4, g. 14), althoughno culturally modi ed layer was
present.Thethreemajor layerswere presentalthoughdepthsandthicknessesaried
somavhat. Also, therewas greatervariationwithin layer | Il, in which threedis-
tinct sublayersvererecorded.Apart from the UST andassociategiping, no cultural
materialswereobsenedduring excavationof the smallereastermit.



32 CHAPTER4. RESULTS

Table3.  Sedimentdescriptionsfor northwestwall of large westernexcavation at
UST site554

Layer Depth(cm) Color Description Inter pretation

| 0-28 10YR3/3 Dark brown terrigenoussilt with  Fill.
somecoralline sand; slightly sticky,
slightly plastic; clear smoothlower
boundary

Il 28-52 10YR3/3 Dark brown terrigenoussilty clay; Intact historic
ne roots; sticky, plastic; abrupt, alluvium.
smoothlower boundary

llla 52-80 10YR 5/3 to Brown coralline silty sand grad- Intact, pre-

2.5Y6/4 ing to light yellowish brown; pa- military

leo A-horizon; mediumto ne roots; paleosol.
slightly sticky, nonplastic; abrupt,
smoothlower boundary

b 80-114 5GY 6/1 Greenishgray coralline silty sand; Intact marsh-
gley; slightly sticky, nonplastic;wa-  landdeposit.
tertableat80cm; clear smoothower
boundary

lllc 114-120+ 5GY 6/1 Greenishgray coralline gravel and Reefdetritus.
sand;compact;gley; nonsticly, non-
plastic;lower boundarynotobsered.

Table4.  Sedimentdescriptiondor southwall of small easterrexcavationat UST
site554

Layer Depth(cm) Color Description Inter pretation

la 0-12 10YR5/3 Brown terrigenoussilt with some  Fill.
coralline sand; slightly sticky,
slightly plastic; clear smoothlower
boundary

Ib 12-28 5YR 3/3 Darkreddishbrown terrigenouslay;  Fill.
sticky, plastic; clear smoothlower
boundary

Ic 28-38 10YR7/3 Very pale brown coralline sandand  Fill.
gravel; nonsticly, nonplastic; clear
smoothlower boundary

lla 38-80 10YR3/3 Dark brown terrigenoussilty clay; Intact historic
ne roots; sticky, plastic; abrupt, alluvium.
smoothlower boundary

1]s] 80-85 5GY 4/1 Dark greenishgray silty clay; gley; Intact historic
sticky, plastic; watertableat 80 cm;  alluvium.
clear smoothlower boundary

llla 80-114 5GY 6/1 Greenishgray coralline silty sand; Intact marsh-
gley; slightly sticky, nonplasticclear  landdeposit.
smoothlower boundary

b 114-125+ 5GY 6/1 Greenishgray coralline gravel and Reefdetritus.

sand;compactnonsticly, nonplastic;
lower boundarynot obsered.
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Figurell. UST site554,looking northwest.

Cultural Deposit

Culturaldepositionat UST site 554wasobseredin the southernwall of the large ex-
cavation pit andin a “pothole” dugjust to the north (see g. 15). Thelayerin which
the materialswereobsered, layerllla, extendedacrosshe entire excavatedarea,but
did not exhibit cultural materialsin the central,easternpr westernportionsof the pit.
Judgingfrom the pro le informationrecordedjt seemghatthe groundsurfaceeleva-
tion of the paleosolin this areais undulatingandthatlandto the north andsouthwas
higherthanthatin the centralportionof the site. Thecentralregion, althoughprobably
notperenniamarshlandwaslik ely low enougho experienceseasonaboding. In ary
casethe watertablein the centralregion was quite shallov at 28 cm below surface.
This probablyaccountdor the discontinuousatureof culturaldeposition.

Evidenceof cultural depositionconsistedof charcoalstainedsedimentspit fea-
tures,andthermallyalteredcoral. Although organicstainingwas presenthroughout
layer llla, threedistinct concentrationsalso associatedvith concentration®f ther
mally alteredcoral,wererecordedandbulk sampled g. 16). Two samplesveretaken
from the southernwall faceandonefrom thepothole.

Feature 1 The featuresin the southernwall faceappearto be cooking-relatecpit
features.Both areclearlyvisible in pro le andexhibited concentration®f thermally
alteredcoral( gs. 16and17). Featurel exhibitedmarkedcharcoaktaining.As canbe
seenin the gures, thereappeargo have beena high degreeof reuseandconsequent
reworking of sedimentsere. In this sensethe cultural depositis similar to deposits
recordedn othersandycoastakontets on O ahu(DesiletsandDye 1998).
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Figurel2. UST site 554 shaving variousexcavation and featurelocationswithin
EOD berm.

Featurel sedimentonsistedf very darkgray (10YR 3/1) calcareousand. Two
liters of featurel wascollectedin bulk andsorted. Featurell materialsconsistedf
thermallyalteredcoral/limestonemarineshell and crustaceamemains,andcharcoal.
Thermally alteredcoral/limestonewas relatively abundantwith 25 piecesweighing
782.3g. Thecoral/limestonas discoloredandfracturedin a mannersuggestingsxpo-
sureto re. They likely functionedasimu stones.

Marineshellandcrustaceamemainswerescarcewith two fragmentsof theformer
(Mytilidae) andoneclaw fragmentof the latter, for a total weightof 0.1g. Theseare
probablynaturallydepositednaterials.

A total of 1.55¢ of charcoalWwasrecovered.This materialwassubmittedfor iden-
ti cation to lowestpossibletaxon. Resultsof this analysisindicatethatall identi able
charcoalcollectedfrom featurel wasderived from native Hawaiian or Polynesiarin-
troducedspecieqtable5). Basedon this data,a sampleof Chamaesycep.wassub-
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Figurel3. Northwestwall of largeexcavationat UST site 554. The scaleis marked
in 10cmincrements.

Figurel4. Southwall of small easternexcavation at UST site 554. The scaleis
markedin 10 cmincrements.
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Figurels.

Figurel6.
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UST site 554 excavationandfeaturelocations,Jooking south.

Culturaldepositandsampledeaturessouthernwall of large excavation
atUST site 554. The scaleis markedin 10 cmincrements.
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Figurel7. Stratigraphigro le shaving featuresl and2. Southwall of large exca-
vationat UST site 554. Seetable3 for layerdescriptions.

Table5. Charcoaldenti cation resultsfor featurel, UST site 554

Taxon Common/ Origin/Habit Part Weight
Hawaiian Name (9)

Aleuritesmoluccana kukui Polynesian nutshell 0.14
introduction/tree

Chamaesycsp. “akoko native/shrub wood 0.1

Chenopodiunoahuense ‘aheahedaweoweo native/shrub wood 0.14

cf. Cocosnucifer coconuthiu Polynesian wood 0.04
introduction/tree

cf. Dodonaeaviscosa ‘aalii native/shrub wood 0.16

cf. Metrosideos polymorpha “ohi‘alehua native/tree wood 0.57

notidenti able bark 0.01

unknavn wood 0.39

mittedfor C dating. Chamaesycep.wasselecteecausét is a short-lvedspecies
andcanthereforebe expectedo have a smallin-built age.

Resultsof C analysisof featurel charcoalreturneda corventionalradiocarbon
ageof 290 40. UsingBCal calibrationsoftware (Buck et al. 1999),the corventional
agewascalibratedto adaterangeof A.D. 1478-1664 g. 18). Thisplacesthe pit fea-
turewell within thepre-contacperiod. Accordingto BCal, thereis a98.2%probability
thatthe eventdatedby thefeaturel charcoakampleoccurredprior to A.D. 1778.

Feature2 Feature2 (gs. 16 and17), locatedjust westof featurel, wasalsobulk
sampled.Approximately1 liter of black (LOYR 2/1), charcoalstainedsedimentwas
collectedfrom thisfeature.Featurell hereis similarto the Il recoveredfrom feature
1.

A total of 3.5g of marineshellwasrecoveredfrom feature2. Two taxa,the Mytil-
idae and Tellinidae families, were present. This materialwas mostlikely naturally
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Figure1l8. Posterioprobabilitydensityplot of theageof thefeaturel charcoakam-
ple.

deposited.

Small ecks of charcoawereobsenredin the sedimenimatrix during samplecol-
lection andsorting. No larger piecessuitablefor charcoalidenti cation could be re-
covered however.

A substantiahmountof thermallyalteredcoral/limestonaevasrecoveredfrom fea-
ture 2. This materialtotals 24 piecesandweighs477.9g. The piecesarediscolored
andappeaheat-fracturedAs with thecoral/limestondrom featurel, they werelik ely
usedasimu stones.

Feature3 Feature3 ( gs. 19and20)is locatedapproximately25 m northof features
1 and2. This featurewasdiscoveredin the eastwall of a small potholeexcavation.
Sediment®bsenedin thewall faceindicatethatthefeatureis partof thesamecultural
depositin which featuresl and2 werefound. Contentsof feature3 were generally
similar to the contentsof featuresl and2, but werericher, perhapsdueto the larger
samplesize(table6).

Someportion of the remainsarelikely part of the naturaldeposit(e.g.the fauna
andsomemarineinvertebrate) The presencef echinodernremainshis far from the
shorelinehawever, combinedwith thethermallyalteredcoral/limestoneandcharcoal,
indicategthatthe pit featurewasusedfor cooking.

A total of 10.15g of charcoalwasrecoreredfrom feature3. This materialwas
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Figure19. Stratigraphicpro le shaving feature3. Eastwall of pothole,north of

largeexcavationat UST site 554. Seetable3 for layerdescriptions.
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Figure20. Feature3 in eastwall of pothole,UST site 554. Scalebaris in 10 cm
increments.

submittedfor identi cation to lowestpossibletaxon. Resultsof this analysisindicate
thatall identi able charcoakollectedfrom feature3 wasderivedfrom native Hawaiian
or Polynesianntroducedaxa(table7). Basednthisdata,asampleof Chamaesycsp.
wassubmittedfor C dating. Chamaesycep.wasselectehecausét is a short-lived
taxonandcanthereforebe expectedo have asmallin-built age.

Resultsof C analysisof feature3 charcoalreturneda corventionalradiocarbon
ageof 520 40. UsingBCal calibrationsoftware (Buck et al. 1999),the corventional
agewas calibratedto a daterangeof A.D. 1306-1452 g. 21). This placesthe age
of the pit featurewell within the pre-contactperiod. It is alsothe earliestdate yet
publishedfor anarchaeologicasite at Hickam AFB.

Summary

Excavation of two pits and two small potholesat UST site 554 producedevidence
of traditional Hawaiian cultural deposition. An intact paleosolcontainingtraditional
Hawaiian pit featureswvasencounterect two locationswithin the bermedEOD area.
Stratigraphicdatafrom UST excavationsindicate that this localized area, although
within the generalregion de ned as marshlandon historic maps,was actually dry
groundprior to historiclandscapenodi cation.

Pit featuresassociatedvith the culturally modi ed paleosolcontain substantial
amountf thermallyalteredcoral/limestonegcharcoal andvery smallamountsof fau-
nal andmarineinvertebrateemains.Featurecontentandicatethatthis areawasused
for cookingin smallearthovens.Charcoafrom two of thefeaturegeturnedcalibrated
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Table6. Feature3 bulk samplecontentslUST site 554

Artifact Type/Taxon Count  Weight(g)
Charcoal -
Fauna
Smallvertebrate 6 0.2
Marinelnvertebrate
Tellina sp. 1 7.2
Littorina sp. 3 1.8
Septifersp. 1 0.2
cf. Melampus 3 0.5
Trochusintextus 1 0.4
Heteocentotusmammillatus 1 1.3
Echinoderm 1 8.5
ThermallyAlteredCoral/Limestone 31 625.9
ThermallyAltered Siltstone 1 57.3

Table7. Charcoaldenti cation resultsfor feature3, UST site 554

Hawaiian Weight
Taxon Name Origin/Habit Part (9)
Chamaesycsp. “akoko native/shrub wood 9.06
cf. Osteomeleanthyllidifolia  “ulei native/shrub wood 0.04
cf. Rauvol a sandwicensis hao native/tree wood 0.07
cf. Syzygiunsp. native or historicintroduction  wood 0.08

C datesof A.D. 1478-1664ndA.D. 13061452 This areawasthereforein active
useby Native Hawaiiansasearly asA.D. 1306 andaslate asA.D. 1664. The two
featuresmaybeseparateéh time by aslittle as54 yearsor asmuchas320years.

The traditional Hawaiian cultural deposithasbeenassignedsite number50-80—
13-6406.Thesiteis evaluatedassigni cant for the informationon Hawaiian history
andprehistorythatit hasyieldedandis likely to yield.

Undertakingactivities hadanadwerseeffecton archaeologicalesourcest site 50—
80-13-6406.Theseadwerseeffects were mitigatedby archaeologicabamplingand
analysiswhich identi ed anddatedtraditionalHawaiian actiities at the site. Future
undertakingsat site 50—-80—-13-64068houldbe carriedout in a way that maximizes
theprobabilitythat subsurécepit featuressimilar to thoserecordechereareidenti ed
andproperlytreated. Dependinguponthe natureof the project, this might involve a
programof archaeologicalestexcavationscarriedout prior to undertakingactuities.

UST Site 704

UST site 704 is locatedin the southeasterpartof Hickam AFB, north of the bermed
EODarea(seeg. 9,pg.28). It iswithin asmallstandof kiawe justsouthof Taxiway B
(g. 22). Surroundingerrainis at andlevel with somerecentdisturbanceo sur cial
sediments. Sometreesand brush have beenclearedfrom the arealeaving an open
corridorborderedon the northandsouthwith kiawetrees.

Excavation at UST site 704 resultedin the discovery andremoval of a UST and
contaminatedediment.Thiswork producedatrapezoidaéxcavationpit measuringt.0
x 7.0x 1.5m andreachingabasaldepthof 230cmbelow surface( g. 23). Stratigraphy
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Figure21l. Posterioprobabilitydensityplot of theageof thefeature3 charcoakam-
ple.

in the pit wassimilar to thatrecordedor otherUST sitesto the south.

Thepro le containghreemajorlayers:layerl I, layerll alluvial clay, andlayer
Ill basalcorallinesubsoil(table8). Layer! Il atthis site containstwo distinct sur
facesithe currentgroundsurface,anda paleoA-horizonat 74 cm below surface.This
indicategwo Il events.The Il eventswereprobablyseparateth time by anumberof
years asevidencedby thefactthata noticeableA-horizon haddevelopedin the upper
partof theearlierdeposit(layerlc).

Underlyingthe Il is layerll silty clay, formedin alluvium in the middle part of
the twentiethcentury Below layerll is coralline subsoil. This material,layerlll, is
the original, pre-military surface. The watertable coincideswith the top of layerllla
indicatingthatthe original landscapavasmarshlandasshavn on historicmaps.

Onemodernbeerbottle and someabandonegipe wererecoveredfrom the coral

Il layers.Otherwiseno culturematerialswereobsenedduring excavation.

Excavation of a single pit at UST site 704 producedno evidenceof early historic
or traditional Hawaiian cultural deposition. Intact native sedimentsvere cappedby
historicalluviumand Il. Theintactnative sedimentsreinterpretedasevidenceof the
formerlowlandmarshsouthof Lelepauashpond.

Undertakingactivities had“no effect” onarchaeologicalesourcest UST site 704
becausao historicsiteswerepresent.
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Table8. Sedimendescriptiondor eastwall of excavationat UST site 704

Layer Depth(cm) Color Description Inter pretation

la 0-10 10YR5/3 Brown coralline silty sand, gravel,  Fill.
and cobbles; A-horizon; nonsticly,
nonplastic; clear smooth lower
boundary

Ib 10-66 10YRS8/3 Very palebrown corallinesilty sand, Fill.
gravel, and cobbles;nonsticly, non-
plastic; abrupt,smoothlower bound-
ary.

Ic 66-74 10YR5/3 Brown coralline silty sand, gravel, Historic pale-
and cobbles; paleo A-horizon; non-  osol formedin
sticky, nonplastic; clear smooth Il
lower boundary

Id 74-108 10YR7/3 Very palebrown corallinesilty sand,  Fill.
gravel, and cobbles;nonsticly, non-
plastic;clear abruptiower boundary

Il 108-200 10YR3/3 Dark brown terrigenoussilty clay; Intact historic
few medium roots; sticky, plastic; alluvium.
abrupt,smoothlower boundary

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

b 230+ 5GY 6/1 Greenishgray coralline gravel and Marshland
sand;compact;gley; nonsticl, non- deposit grad-
plastic;lowerboundarynotobsered. ing to reef

substrate.
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Figure22. UST site 704,looking northwestwith Taxiway B in background.

Figure23. Westwall of UST site 704 excavation. The scaleis markedin 10 cm
increments.

UST Site 712

UST site 712 is locatedin the southeasterart of Hickam AFB, northeastof the
bermedEOD area(see g. 9, pg. 28). It is within a small standof kiawe just south
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Table9. Sedimendescriptiondor southwalls of exploratorytrenchesat UST site

712
Layer Depth(cm) Color Description Inter pretation
| 0-90 10YR8/3 Very palebrown corallinesilty sand, Fill.
gravel and cobbles; nonsticly, non-
plastic; abrupt,smoothlower bound-
ary.
Il 90-100+ 10YR3/3 Dark brown terrigenoussilty clay; Intact historic

few medium roots; sticky, plastic; alluvium.
lower boundarynotobsenred.

of Taxiway B andwestof UST site 714. Surroundingterrainis at andlevel. Some
treesandbrushhave beenclearedfrom the arealeaving an opencorridor borderedon
thenorthandsouthwith kiawe

Excavationsat UST site 712 consistedof 3 parallel, east-westrendingtrenches
spaced30 cm apart. The westend of the trenchess boundedby a defunctconcrete
vaultwith a castiron sewverline runningoutto thenorth. Thetrenchesvereuniformly
0.7 x 3.0 m andreacheda maximumdepthof 100 cm. The trenchesall contained
identical stratigraphyconsistingof an upperlayer of coral Il (layerl) anda lower
layerof alluvial clay (layerll) (table9). Modernbeerbottlesandglassfragmentsvere
obsenedin thecoral Il duringexcavation. No otherculturalremainswereobsened.

Excavationof threeexploratorytrenchesat UST site 712 producecdho evidenceof
early historic or traditionalHawaiian cultural deposition.Intact historic alluvium was
encounteredndappearso have beencappedoy modernl.

Undertakingactvities had“no effect” on archaeologicalesourcesit UST site 712
becausao historicsiteswerepresent.

UST Site 714

UST site 714 is locatedin the southeasterart of Hickam AFB, northeastof the
bermedEOD area(see g. 9, pg.28). It is eastof a kiawestand just southof Taxiway
B, andeastof UST site712. Surroundingerrainis at andlevel. Sometreesandbrush
have beenclearedrom thearealeaving anopencorridoralongthefencelinebordering
Taxiway B.

Oneexploratorytrenchwasexcavatedat UST site 714. Thetrenchmeasured.7 x
4.0 m andreacheda maximumdepthof 160 cm. Stratigraphyconsistedf two main
layers (table 10); coral Il (g. 24) andalluvial clay. The coral Il occursin four
sublayersrepresentingit leasttwo separatell events.As at UST site 704, the earlier

Il layer (layerlc-d) constitutecthe groundsurfacelong enoughto developa distinct
A-horizonsoil.

No cultural materialswere obsened during excavation of the trench. The pre-
military surface(layer Ill) wasnot encounteredt this site dueto the shallovnessof
excavation.

Excavation of a single exploratorytrenchat UST site 714 producedno evidence
of early historic or traditional Hawaiian cultural deposition. Historic alluvium was
obsened,cappedy modernll.
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Figure24. Southwall of UST site 714 exploratorytrench.

Tablel0. Sedimentdescriptionsfor southwall of exploratorytrenchat UST site
714

Layer Depth(cm) Color Description Inter pretation

la 0-10 10YR5/3 Brown corallinesilty sandgraveland  Fill.
cobbles;A-horizon; nonsticly, non-
plastic; cleay smoothlower bound-
ary.

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

Ic 50-55 10YR5/3 Brown coralline silty sand, gravel Paleosol
and cobbles; paleo A-horizon; non-  formedin |I.
sticky, nonplastic; clear smooth
lower boundary

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

Il 80-160+ 10YR3/3 Dark brown terrigenoussilty clay; Intact historic
few medium roots; sticky, plastic; alluvium.
lower boundarynot obsered.
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Undertakingactivities had“no effect” on archaeologicalesourcest UST site 714
becaus@o historicsitesarepresent.

UST Sites715,717,719,and 721

This clusterof UST sitesis locatedin the southeasterpartof Hickam AFB, northwest
of the munitionsstorageareaand eastof UST sites712and714 (see g. 9, pg. 28).

Localterrainis grassyandlevel with asphalrunwayto thenorthandeast( g. 25). The

easternmosif the four sites,UST site 715, is adjacento a chain-linkfence.UST site

717is 5 m to thewestof this. UST site 719is 10 m to thewestof UST site 717 and
bordersanasphaltaxiway leadingto the hazardougamgo parkingarea.Finally, UST

site721is 4 m eastof UST site 719.

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

UST Site 715

Two paralleltrencheswere excavatedat UST site 715. The trenchesmaintaineda
north-southbearingand were spaced30 cm apart. Eachmeasuredt.5 x 0.7 m and
attaineda basaldepthof 90 cm.

Two stratigraphiclayerswere obsened during excavation. Sedimentsn the pit
were predominantlycoralline Il with someterrigenoussedimentmixedin (layer ).
Thecoralline Il extendedrom thesurfaceto 75cm. At 75cm depth,thesoil changed
abruptlyto a dark brown silty clay (layerll). Thesilty clay wasa homogeneoudark
brown, but becamea bandedtan-bravn with depth. The microstratigraphidanding
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Table1l. Sedimendescriptiondor westwall of excavationpit at UST site 717

Layer Depth(cm) Color Description Inter pretation
| 0-55 10YR7/3 Very pale brown coralline sandand  Fill.
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary
Il 55-160 10YR3/3 Dark brown terrigenoussilty clay; Historic allu-
sticky, plastic; abrupt,smoothlower  vium.
boundary
1] 160-180+ 5GY 6/1 Greenishgray coralline silty sand; Intact marsh-

gley; slightly sticky, nonplastic;wa-  landdeposit.
ter tableat 160 cm; lower boundary
notobsered

likely indicatessuccessie episode®f latehistoricseasonalooding onthis partof the
Halava-Moanalu&Plain(see gs. 2 and3, pg. 8).

Excavationat UST site 715 producedo evidenceof traditionalHawaiian or early
historic culturaldeposition.

UST Site 717

Onepit wasexcavatedat UST site 717. The pit measure®.0x 2.0 m andreacheca

maximumdepthof 180cm. Threelayerswereidenti ed duringexcavation. Uppermost
was coralline Il, followed by historically depositedalluvium, and nally, coralline
sand(tablell). Layerlll istheoriginal pre-militarysurface. Thewatertablecoincides
with thetop of layerlll indicatingthatthe original landscapevasmarshlandasshavn

onhistoricmaps.Thesdayersmatchthegeneraktratigraphybsenedatall othersites
in theEOD/MSarea.

Excavationat UST site 717 producecdho evidenceof traditionalHawaiian or early
historic culturaldeposition.

UST Site 719

A singlepit wasexcavatedat UST site 719. This pit measure@®.2x 2.6 m with amax-
imum depthof 105cm. A threelayer stratigraphicsequencevasrecordedtable12).
Uppermostvascoralline I, followedby historicalluvium which extended30 cm be-
low thewatertableand nally , theoriginal corallinemarshlanddeposit.Judgingfrom
the depthbelow watertable of the historically depositecalluvial clay, it appearghat
the original groundsurfacein thisimmediateareawassubmegedunderabout30 cm
of water SincenearbyUST site 717 exhibits a similar depthof watertable,but occur
ing atthetop of layerlll, it would seemthatthe original topographyof the areawas
variable.

Excavationat UST site 719 producecdho evidenceof traditionalHawaiian or early
historic culturaldeposition.
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Table12. Sedimentescriptiondor eastwall of excavationpit at UST site 719

Layer Depth(cm) Color Description Inter pretation
| 0-76 10YR7/3 Very pale brown coralline sandand  Fill.
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary
lla 76-150 10YR3/3 Dark brown terrigenoussilty clay; Intact historic
sticky, plastic; abrupt,smoothlower  alluvium.
boundary
1]s] 150-180 5GY 4/1 Dark greenishgray silty clay; gley; Intact historic

sticky, plastic;watertableat150cm;  alluvium.
clear smoothlower boundary

1] 180+ 5GY 6/1 Greenishgray coralline silty sand; Intact marsh-
gley; slightly sticky, nonplastic; landdeposit.
lower boundarynot obsered.

UST Site 721

Undertakingactiities at UST site 721 includedthe excavation of two trenches.The
rst, measuringt.0x 0.7 m, attaineda maximumdepthof 130cm below surface.Ex-
cavatedsedimentavereentirely coralline Il (layerl) with concreterubbleandaban-
donedcastiron sewer pipe found throughout. The secondtrench, measuring4.0 x
2.5m, alsomaintaineda basaldepthof 130 cm below surface. This trenchlikewise

containedbnly corallinerubble |I.
Excavationat UST site 721 producecdho evidenceof traditionalHawaiianor early
historicculturaldeposition.

Summary

Excavation of exploratorytrenchesat UST sites715and 721 and full excavation of
UST pitsatUST sites717and719producecho evidenceof earlyhistoricor traditional
Hawaiian cultural deposition. Intact historic alluvium was encounterect UST sites
715,717,and719. Stratigraphigoro les for UST sites717 and719indicatethatprior
to historicalluviation,this areawaspartially submegedmarshland.
Undertakingactiities had “no effect” on archaeologicatesourcesat UST sites
715,717,719,and721becaus&o historicsiteswerepresent.

UST Site 723

UST site723islocatedustnorthof thehazardousaigo parkingareaandthemunitions
storagearea.Localterrainis at, level, andgrassy

Threeparalleltrenchesvereexcavatedat UST site 723,all on aneast-wesbearing
(g. 26). Thetrenchesvereuniformly 3.5 x 0.7 m andreacheda basaldepthof 140
cmbelow surface.

Two primary stratigraphidayerswererecordedor thetrenchegtable13). Upper
mostwas coralline Il extendingto 95 cm belown surface. The top 20 cm of the |I
wasa moderateto weakly developedA horizonsoil. Beneathlayer|, and extending
to the baseof excavation, washistorically depositedsilty clay alluvium (layerll). No
traditionalHawaiianor historic culturalmaterialwasfoundin eitherof thetwo layers.
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Figure26. Two of threetrenchesn procesof excavationat UST site 723, looking
east.

Tablel3. Sedimentdescriptiondor southwall of excavationpit atUST site 723
Layer Depth(cm) Color Description Inter pretation
la 0-20 10YR5/3 Brown coralline sand and gravel;  Fill.

A horizon; nonsticl, nonplastic;
abrupt,smoothlower boundary

Ib 20-95 10YR7/3 Very pale brown coralline sandand  Fill.
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary
Il 95-140+ 10YR3/3 Dark brown terrigenoussilty clay; Intact historic

sticky, plastic; lower boundarynot alluvium.
obsenred.
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Table14. Sedimentdescriptiondor eastwall of excavationpit at UST site 725

Layer Depth(cm) Color Description Inter pretation
| 20-80 10YR7/3 Very pale brown coralline sandand  Fill.
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary
Il 80-150+ 10YR3/3 Dark brown terrigenoussilty clay; Intact historic
sticky, plastic; lower boundarynot alluvium.
obsenred.

Excavationof threeparalleltrenchesat UST site 723 producecho evidenceof early
historicor traditionalHawaiian culturaldeposition.

Undertakingactiities had“no effect” onarchaeologicalesourcesit UST site 723
becaus@o historic siteswerepresent.

UST Site 725

UST site 725 is locatedimmediately north of the hazardouscalgo parking apron,
equidistanbetweenUST sites723and727L (see g. 9, pg. 28). Local terrainis at,
level, andgrassy

Onepit wasexcavatedat UST site 725. Thepit measured.2x 2.5m andattaineca
maximumbasaldepthof 150cm ( g. 27). Stratigraphywasthe sameasthatobsened
at UST site 723. Two primary layerswere presenf(table 14). Uppermostwaslayer
I, composeaf coralline Il andextendingto 80 cm below surface. The secondayer,
layerll, consistedf historicallydepositedsilty clayalluvium. No traditionalHawaiian
or historicculturalmaterialwasfoundin eitherof thetwo layers.

Excavation of one pit at UST site 725 producedno evidenceof early historic or
traditional Hawaiian cultural deposition. Undertakingactiities had “no effect” on
archaeologicalesourcesat UST site 725becausao historicsiteswerepresent.

UST Site 727L

UST site 727L is locatedin the hazardousamgo parking area,just north of the mu-
nitions storagearea(see g. 9, pg. 28). Local terrainis at, level, andsurfacedwith
asphalt(g. 28). Small expansesf shortgrassare presentto the north and south.
Taxiway B is alsodirectly to the north.

UST removal at UST site 727L resultedin the excavation of a pit measuringt.6 x
3.2m andattaininga basaldepthof 198cm ( g. 29). Stratigraphyin the pit consisted
of two majorlayers(table15). Theupperl20cm,comprisingsublayerda-c, consisted
of asphaltgravel basecourseandcoral Il; all of whicharerecentlydepositedLayer
Il consistedf historicallydepositedsilty clay alluvium. Otherthanthe UST itself, no
culturalremainsor depositsvereobsenedat UST site 727L.

Excavation of one pit at UST site 727L producedno evidenceof early historic
or traditionalHawaiian cultural deposition.Undertakingactivities had“no effect” on
archaeologicalesourcesit UST site 727L becauseo historic siteswerepresent.
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Figure27.

Figure28.
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Eastwall of UST site 725 excavation pit. The scaleis markedin 10 cm
increments.

UST site 727L with UST site 732in backgroundlooking southwest.
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Table1l5. Sedimendescriptiondor southwall of excavationpit at UST site 727L

Layer Depth(cm) Color Description Inter pretation
la 0-6 - Asphalt. Surfacing.

Ib 6-21 - Gravel. Basecourse.
Ic 21-120 10YR7/3 Very pale brown coralline silty sand  Fill.

and gravel; nonsticly, nonplastic;
abrupt,smoothlower boundary

Il 120-198+ 10YR3/3 Dark brown terrigenoussilty clay; Intact historic
sticky, plastic; lower boundarynot alluvium.
obsenred.

Figure29. Southwall of UST site 727L excavation pit. The scaleis markedin 10
cmincrements.

UST Site 729

UST site 729is locatedapproximately65 m westof UST site 732, on the edgeof an
accesgoadleadingto the munitionsstorageareato the southand Taxiway B to the
north(seeg. 9, pg.28).

Excavationat UST site 729resultedin a pit measuring.9x 6.7 m andreachinga
basaldepthof 180cm( g. 30). A stratigraphigro le recordedor thewestwall of the
pit containghreemajorlayers(table16, g. 31). Uppermosts layerl, ahomogeneous

Il layerof corallinesand,gravel, andcobbles.Underlyingthisis layerll, anhistori-
cally depositedalluvial clay. This layeris composeaf two sublayersSublayenla is
adarkbrown silty clay situatedabove the watertable. Sublayerlb is a dark greenish
graysilty clay which hasbecomegleyeddueto submersiomelow thewatertable. The
basallayerin the pro le is layerlll, which includesall materialassociatedvith the
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Figure30. UST site 729,looking northwest.

reefplatformandaccumulatedorallinesedimentsThesearealsogley sedimentand
aresituatedbelov the watertable. Within layerlll arefoundsublayerlla, a coralline
silt with somesand andsublayeillb, consistingof compactpossiblycementedgoral
gravel. Otherthanthe UST andassociategbipes,no cultural remainswere obsened
duringexcavationat UST site 729.

Excavation of one pit at UST site 729 producedno evidenceof early historic or
traditionalHawaiian cultural deposition.The depthof the watertableat this site indi-
categhatthis areawaspreviously submegedby asmuchas18 cm. This siteareafalls
within the extensive marshlandsvhich onceexistedsouthof Lelepauarishpond.

Undertakingactvities had“no effect” on archaeologicalesourcesit UST site 729
becausao historicsiteswerepresent.

UST Site 732

UST site 732is locatedin a at grassyareabetweerthe hazardougamgo parkingarea
andthe munitionsstoragearea(see g. 9, pg. 28). Threeexploratorytrencheswvere
excavatedat this UST site, spacedapproximatelyl0 m aparton aroughly eastto west
bearing( g. 32). Thetrenchesall measuredpproximately2.0x 4.0m.

Thethreetrenchesxhibitedalmostidenticalstratigraphigro les, with only slight
differencedn the basaldepthof layer | andthe baseof excavation. The two layer
stratigraphiqro le for trench2, thecentraltrenchof theseriesjs representatie of the
othertrenchesSinceit wasthedeepesbf thethree,it alsoprovidedthemostcomplete
pro le.

Trench2 containediwo stratigraphidayers( g. 33,table17). Layer| consisted
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Tablel6. Sedimendescriptiongor westwall of excavationpit at UST site 729
Layer Depth(cm) Color Description Inter pretation
| 0-40 10YR7/3 Very pale brown coralline silty sand  Fill.

and gravel; nonsticly, nonplastic;
abrupt,smoothlower boundary

lla 40-132 10YR3/3 Dark brown terrigenousclay; sticky,  Intact historic
plastic;abrupt,smoothlower bound-  alluvium.
ary.

lb 132-150 5GY 4/1 Darkgreenishgrayclay; gley; sticky,  Intact historic
plastic; watertableat 132 cm; clear  alluvium.
smoothlower boundary

llla 150-180 5GY 6/1 Greenish gray coralline silt with  Intact marsh-
somesand;gley; nonsticly, nonplas- landdeposit.
tic; lower boundarynotobsered.

b 180+ 5GY 6/1 Greenishgray corallinegravel; com- Intact  coral
pact, possiblycemented;gley; non- reefdetritus.
sticky, nonplastic; lower boundary
notobsered.

Figure31. Westwall of UST site 729 excavationpit. The scaleis markedin 10 cm

increments.

of coralline Il, theupperl0cm of which haddevelopedaweakA-horizon (tablel7).
Underlyingthe Il waslayerll, consistingof historicallydepositedilty clay alluvium.
This layer extendedto the baseof excavation. The native coralline marshsediments
commonto this areawerenot obsened dueto therelatively shallov depthof excava-
tion. No early historic or traditionalHawaiian cultural remainswere obsened during
excavation. Severallengthsof abandonegipingwerefoundin layerll indicatingsome
degreeof historic disturbance.Most of layer Il, however, appearedntactandundis-
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Figure32. Beginningexcavationof trench2 at UST site 732,looking west.
turbed.

Tablel7. Sedimendescriptiongor southwall of trench2 at UST site 732
Layer Depth(cm) Color Description Inter pretation
| 0-80 10YR7/3 Very pale brown corallinesilty sand  Fill.

and gravel; nonsticly, nonplastic;
abrupt,smoothlower boundary

Il 8-130+ 10YR3/3 Dark brown terrigenoussilty clay; Intact historic
sticky, plastic; lower boundarynot alluvium.
obsered.

Excavation of one pit at UST site 732 producedno evidenceof early historic or
traditionalHawaiianculturaldeposition.Thewatertablewasnotreachedn ary of the
threetrenches.It is likely thatthe depthof the watertableis similar to thatrecorded
for othersitesin thearea.This siteareafalls within the extensive marshlandshatonce
existedsouthof LelepauaFishpondalthoughno positive evidenceof thesesediments
wereobseredduring excavation.

Undertakingactvities had“no effect” on archaeologicalesourcesit UST site 732
becausao historicsiteswerepresent.

Northern Hickam

Two UST siteswere locatedoutsidethe EOD/MS area,in the northwesterrpart of
Hickam AFB ( gs. 1 and34). Thestratigraphicsequencdor northernHickamis dif-
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Figure33. Southwall of trenchl at UST site 732. The scaleis markedin 10 cm
increments.

ferentfrom the sequencet the EOD/MS area. The stratigraphidayer designations
usedin this sectionthereforedo not necessarilgorresponavith thelayerschemeused
in theEOD/MS section.

UST Site 127

UST site 127is locatedin the northernresidentialpartof HickamAFB (g. 34). It is
ina at grassyeld off PilukeaLane,westof Building 1645( g. 35).

Exploratoryexcavationat UST site 127resultedn arelatively shallav, 60 cmdeep
pit measuring.7x 1.3m ( g. 36). Stratigraphyconsistef two sublayersf coral |l
overlyingcoralreefsubstratétable18). Theuppermostll layerconsistedf aweakly
developedA-horizon. Underlyingthis wascoral sandandrubble Il. At 60 cm depth,
whatappearedo be a large coral boulderwasencounteredlayerl). Excavationwas
terminatedat this point.

No culturalremainswvereobsenedduringexcavationat UST site 127.

Excavation of oneshallowv pit at UST site 127 producedno evidenceof early his-
toric or traditionalHawaiian cultural deposition.Intact coral substratanay have been
encounteredt the baseof excavation. Undertakingactivities had“no effect” on ar
chaeologicatesourcesit UST site 127 becauseo historic siteswerepresent.
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Figure34. Locationsof UST sites1618and127,HickamAFB, O ahu.

UST Site 1618

UST site 1618is locatedin the northernmospart of Hickam AFB in a residential
housingarea( g. 34). It is atthe easterrendof a large grassy eld. Terrainis level
with afew widely dispersedreespresento the northandwest.

Oneexcavationpit andtwo trenchesvereexcavatedat UST site1618( g. 37). The
trenchesvere 15 m apartandeachmeasured.0x 0.7 m. Sedimentsn the trenches
exhibited somevariability in pro le. Trenchl, to the north, exhibited a simple two
layerpro le (table19). Thetop layerwasa darkbrown silty clay with somecoralline
sandmixedin. The layer appeardo be a naturaldeposit,but perhapsdisturbedby
historicsugarcaneultivationor otheractuities. This layerextendsfrom the surfaceto
betweens5 and90 cm depth. Directly underthis depositis hard coral substrate No
culturalmaterialwasdiscoveredduringthe excavationof trenchl.

Stratigraphyin trench2, 15m to the south,consistedf threelayers(table20). The
top layerwasan organic-richterrigenougopsoil extendingto 7 cm. Below thiswasa
63 cmthick layerof corallinesand gravel, andcobbles An abandonedastiron sever
line was discoveredin this layer at 15 cm belov surface. The third andbasallayer,
extendingfrom 70to 127 cm below surface consistef aterrigenouslay or silt with
sub-angulagravel. Thislayerappearsnalogouso thesecondayerin trenchl. Aside
from the saver line, no culturalmaterialsvereobsened.
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Table18. Sedimentescriptiondor UST site 127,southwall
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Layer Depth(cm) Color Description Inter pretation
la 0-13 10YR5/3 Brown corallinesilty sandwith some  Fill.
terrigenoussilt; A-horizon; nonplas-
tic, nonsticly; abrupt, smoothlower
boundary
Ib 13-60+ 10YR7/3 Very pale brown coralline sand, Fill.
gravel, and cobbleswith someter
rigenoussilt; nonplastic,nonsticlky;
abrupt,irregularlower boundary
Il 60+ - Coral boulder; lower boundarynot Intactreefsub-
obsenred. strate.
Tablel9. Sedimentescriptiondor trenchl atUST site 1618
Layer Depth(cm) Color Description Inter pretation
| 0-55/90 10YR3/3 Dark brown terrigenoussilt with  Disturbed na-
some coral sand; slightly sticky, tivealluvium.

slightly plastic;abrupt,smoothlower
boundary

Il 55/90+ - Lithi ed coral;nonsticly, nonplastic;
lower boundarynot obsered.

Coralreefsub-
strate.

Table20. Sedimentescriptiondor trench2 atUST site 1618

Layer Depth(cm) Color Description

la 0-7 10YR3/3 Dark brawn terrigenoussilt; slightly
sticky, slightly plastic; abrupt,
smoothlower boundary

Ib 7-70 10YRS8/3 Very pale brown coralline sand,

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

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

Inter pretation
Fill.

Fill.

Intact natie
alluvium.
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Figure35. USTsite127,looking northwest.

Figure36. UST site 127 excavationpit.

The main excavation pit, located5.0 m northwestof trench2, containeda UST.
Thepit measure®.4x 1.6 m andattaineda maximumdepthof 160cm below surface.
Two main sedimentayerswerepresentat this site; Il andback Il sedimentsassoci-
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Figure37. USTsite1618,lookingsouth.

atedwith the UST, andintactcorallinesedimentgtable21). Uppermosin thepro le
wasadarkbrown terrigenousilt topsoilwith somecoralsandmixedin. Thislayerex-
tendedo 12 cm, atwhich pointthe sedimenturnedto predominantlyery palebrown
corallinesilt, sand gravel, andcobbleswith somelensesof terrigenousedimentThis
layerextendsto 100cm depthandis clearly UST pit back Il. Thelower 60 cm of the
pro le appearso beintactcorallinesubsoil.

Stratigraphiadatafor UST site 1618agreewith the ndings of BiosystemsAnal-
ysisInc!s extensive 1994testingproject(Denhamand Cleghorn1994). In particular
it seemghat disturbedterrigenousclaysare found at varying depths,sometimesun-
derlyingcoralline Il (asin trench2) andsometimesot (asin trenchl). Excavations
in trenchl alsodemonstrateéhe highly variabledepthof the hard coral reef substrate
(DenhamandCleghorn1994:47).Trenchl excavationsreafrm thistendeng andfur-
ther shaw that the top of the substratecanvary by up to 35 cm alonga 5 m length.
More strikingly, the nearbyUST excavationpit reacheda depthof 160cm without en-
counteringary signof coralsubstrateAn obsenationmadeby DenhamandCleghorn
is instructve:

The highly variabledepthto the raisedreef (layerV-B) suggestedhatthe
surfacemorphologyof the raisedreef environmentwas highly irregular
and its non-occurrencén contiguousunits suggested highly irregular
spatialdistribution. Theseirregularitiesanddiscontinuitiesaretypical of
reeftopography(DenhamandCleghorn1994:48).

Excavation of atwo exploratorytrenchesandone UST pit at UST site 1618 pro-
ducedno evidenceof early historic or traditional Hawaiian cultural deposition. Dis-
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Table21. Sedimendescriptiondor mainexcavationat UST site 1618

Layer Depth(cm) Color Description Inter pretation

la 0-12 10YR3/3 Dark brown terrigenoussilt with  Fill.
somecoralline sand; slightly sticky,
slightly plastic;abrupt,smoothlower
boundary

Ib 12-100 10YR7/3 Very pale brown coralline sand, Fill.
gravel, and cobbleswith terrigenous
clay lenses; nonsticly, nonplastic;
clear smoothlower boundary

Il 100-160+ 10YR8/3 Very pale brown coralline sand, Intact reef de-
gravel, andcobbles; nonsticl, non-  tritus.
plastic;lowerboundarynotobsered.

turbednative sedimentavereencounteredh trenchesl and2. This terrigenousclay
waslik ely cultivatedwith sugarcanén thehistoricera.

Undertakingactivities had“no effect” onarchaeologicalesourcestUST site 1618
becaus@o historic siteswerepresent.



Chapter 5

Summary and Conclusions

Archaeologicamonitoringwasperformedduringexcavationat 16 UST sites.Of these,
only UST site554atthesoutherrendof the EOD/MSareacontainedraditionalHawai-
ian culturaldeposition.The depositwasassigneaite number50-80-13—-6408xhich
is signi cant for theinformationon Hawaiianhistorythatit hasyieldedandis likely to
yield. ExcavationexposedtraditionalHawaiian cultural depositdn two locations(see
g. 12, pg.34): oneto the northin the side-vall of a shallov pothole,andoneto the
southextendingalongseveral metersof a large pit. Threepit featureswererecorded
and sampled. The southernexposureproducedtwo distinct features featuresl and
2, eachof which containedsubstantiabmountsof thermally alteredcoral/limestone,
charcoal,and small amountsof faunaland marineinvertebrateremains. A charcoal
samplefrom oneof thesefeatureseturneda calibrateddaterangeof A.D. 1478-1664.
Thenorthernfeature feature3, alsocontainedhermallyalteredcoral/limestonechar
coal,andsmallamountof faunalandmarineinvertebrateemains.A charcoakample
from this featurereturneda calibrateddaterangeof A.D. 1306—-1452. Both setsof
datesarewell within the pre-contacperiod,andthe feature3 daterangeis the earliest
yetreportedat Hickam AFB.

Theheaily charcoaktainedhatureof the northernpartof the site 50-80-13—6406
cultural depositsuggestselatively intensive useof this area. It is apparenfrom the
excavationof thelargepit to the south,however, thatthe depositvariesacrosghesite.
In someareas particularlywherethe paleosoldips nearthe watertable, evidencefor
cultural depositionbecomedfaint and disappearsltogether Wherethe old ground
surfaceis relatively highabove thewatertable,the culturaldepositoecomesicherand
exhibits pit features.TraditionalHawaiian useof this areawascenteredn the higher
groundin alandscapehatundulatedbetweera wetlowlandmarshandlocalizedareas
of exposedsand.

The pit featuresat site 50—80-13-640@ontainlittle materialotherthanthat di-
rectly associatedvith comtustion. The smallamountf vertebratdaunalandmarine
invertebrateemainamight be partof the naturaldeposit.Functionally thefeaturesare
bestinterpretecassmall,expedientlybuilt earthovensusinglocally availablecoraland
limestonefor cookingstones.Fromthe limited evidenceavailable,it doesnot appear
thatthe depositis associateavith permanenhabitation.
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Theotherl3UST sitesin theEOD/MSareaproducedstratigraphicatasuggesting
that, prior to historic alluviationand lling, the EOD/MS areawas predominantlya
lowland marshconstitutingthe southermperipheryof Lelepauaishpond.

Two UST excavationsin thenorthernpartof HickamAFB producecho evidenceof
traditionalHawaiiandeposition.Excavationdid produceevidenceof sedimentsvhich
may have beenpart of the extensive sugarcaneeld systemonce presentalongthe
northernperipheryof Hickam AFB.



List of Abbreviations

EOD.......... explosive ordnancelisposal

EOD/MS...... explosive ordnancalisposal/munitionstorage
SHPD......... StateHistoric PreserationDivision
UST........... undegroundstoragetank
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Glossary

Entriesfor Hawaiian words are excerptedor paraphrasedywherepossible,from the
HawaiianDictionary (PukuiandElbert1971),or from Lucas(1995).Geologicaterms
arefrom AmericanGeologicallnstitute(1976).

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

Coral Outcrop Land type consistingof "coral or cementedsandon the island of
Oahu.Thecoralreefsformedin shallov oceanwaterduringthetime the ocean
standwasatahigherlevel. Smallareaf coraloutcropareexposedntheocean
shore onthe coastaplains,andat thefoot of the uplands”(Footeetal. 1972)

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

heiau TraditionalHawaiianplaceof worship.
imu Undegroundoven.

pre-contact Priorto A.D. 1778andthe rst written recordsof the Hawaiian Islands
madeby CaptainJamesCookandhis crew.

project Thearchaeologicamonitoringandrelatedactions,ncludinglaboratoryanal-
ysesandreportpreparation Seealsoundertaking.

signi cance A quality of a historic propertythat possessetegrity of location, de-
sign,setting,materialsworkmanshipfeeling,andassociationThe qualitiesare
setoutin SHPDdraft rule §13—-275-6Evaluationsof Signi cance

signi cant Seesigni cance.

tuff Rockformedof compactedsolcanicfragmentsgenerallysmallerthan4 mm in
diameter

undertaking Theproposediteinspectionactiities. Seealsoproject.
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