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Chapter 1

Intr oduction

At the requestof CH2M Hill, underthedirectionof theU.S.Air Force,T. S. Dye &
Colleagues,Archaeologists,Inc. conductedarchaeologicalmonitoringat thesiteof soil
andgroundwaterinvestigationsat thePier Dumpsite,subsurfaceinvestigationof the
edgeof nearbysite50–80–15–4851,andanarchaeologicaltourof culturalresourcesat
theMarineCorpsTrainingAreaat Bellows (MCTAB), O`ahuIsland,Hawai`i (�g. 1).

Throughoutthis report,thetermundertakingwill referspeci�cally to thesoil and undertaking

groundwaterinvestigationsandto any associatedgrounddisturbingwork. The term
projectrefersspeci�cally to archaeologicalmonitoring,testing,anddatarecoveryper- project

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

Natureof the Undertaking

The undertakingconsistedof soil andgroundwaterinvestigationsandcleanupat the
PierDumpfacility at MCTAB, O`ahu.Theundertakingwasdirectedby theAir Force
but took placeon Marine Corpscontrolledland. Activities requiringgrounddistur-
banceincludedtrenching,testpitting, andexcavationof a largewaste-holdingarea.

CH2M Hill utilized heavy machineryto remove sedimentfrom the Pier Dump,
includinga back-hoeanda largeexcavator. Sedimentdisturbedduring trenchingand
testpitting wassortedthroughto removelargedebris,whichwastheneithermovedto
thewaste-holdingareaor takendirectly to a dumptruck for disposaloff-site. Smaller
debris,includingbottlesandscrapmetal,werenot removedandreturnedto theground
asthetrenchwasback-�lled, presumablyto beremovedduringa laterproject.

Thesoil andgroundwaterinvestigationtookplaceattentestpitsandthreetrenches.
Thetestpitswereeachroughly4 m long,2 m wideand3 m deep.The�rst trenchwas
excavatedroughly eastto westnearthenorthernextentof the PierDump,startingat
thesoutheasterncornerof a largeconcreterampbuilt for theU.S.Marines'activities in
thearea.This trenchwasroughly45 m long,1–2m wide,and3 m deepat its deepest
extent.Thesecondtrenchwasexcavatednorthto south,startingfrom roughlythemid-
point of the �rst. This trenchwasroughly100m long, 1 m wide, and3 m deepat its

1



2 CHAPTER1. INTRODUCTION

deepestextent. Thethird and�nal trenchwasdugfrom approximatelythemid-point
of thesecond,startingroughly4 m from theedgeof trench2. This trenchwasroughly
20m long,1 m wideandup to 3 m deep.

The Project

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

Theprojectalsore-investigatedsite50–80–15–4851,by re-openingandextending
the transect4 excavation of Dye (1998). This work was carriedout by Waimānalo
residents,many of whom areactively involved in reviewing baseactivities for their
effect on cultural sites. The work gave theman opportunityto seeandinvestigatea
traditionalHawaiianculturaldeposittypical of thosefoundelsewhereat Bellows. The
locationof theexcavationalonga previously excavatedtrenchexposeda long section
of thesitewith a minimumof new disturbanceto culturaldeposits.

Finally, a public archaeologicaltour of culturalsitesat Bellows Air ForceStation
(AFS) andMCTAB, attendedby approximately40 membersof the community, was
conducted.Thegoalof thetour wasto describethedistribution of traditionalHawai-
ian cultural depositsin relationto the dynamicgeomorphologyof the sandyplain at
BellowsAFS/MCTAB andto modi�cationsof theplainmadeby themilitary.

Project Authority and Standards

Archaeologicalmonitoringwasperformedunderthe authorityof Section106 of the
NationalHistoric PreservationAct of 1966,asamended.Field procedureswerecon-
ductedin accordancewith an archaeologicalmonitoringplan (AMP) (Dye 2002)ap-
provedby theHawai`i StateHistoricPreservationOf�ce.

This monitoringreport is draftedto meetthe requirementsandstandardsof both
federaland statehistoric preservation law. Theseinclude Sections106 and 110 of
theNationalHistoricPreservationAct of 1966,asamended,Chapter6eof theHawai`i
RevisedStatues,theStateHistoricPreservationDivision'sdraftRulesGoverningStan-
dardsfor Archaeological Monitoring StudiesandReports(§13–279),andtheresearch
designdevelopedfor BellowsAFSandMCTAB by Dye(1998)basedonthesettlement
patternmodelof Tuggle(1997)andimplementedby DesiletsandDye (2002).

Report Organization

Thereportbeginswith anhistoricaloverview of land-useandarchaeologyin theproject
area.Thenext sectionpresentsa descriptionof theprojectsite,monitoringmethods,
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andarchaeologicaltechniquesusedin there-investigationof site50–80–15–4851.Fol-
lowing this, the resultsof archaeologicalmonitoringandsite re-investigationarepre-
sented.Projectresultsaresummarizedin the�nal section.

Marginalnoteshavetwo functions.They call out the�rst occurrenceof wordsthat
appearin theglossaryandthey referto particularsectionsof variousSHPDdraft rules.
Theselatter notesindicatethat adjacenttext is intendedto addressprovisionsof the
notedrule. They areprovidedasa conveniencefor thetechnicalreviewer.
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Figure 1. Locationof thePierDumpSite,archaeologicalsites,andhistoric-period
sitesat BellowsAir ForceStation,O`ahu.
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Chapter 2

Background

The undertakingis locatedat the coast,southof Puh̄a (Waimānalo)stream(�g. 1).
Thephysicalenvironment,historicproperties,andhistoryof Bellows AFS have been
describedin detailby severalauthors(Eidsness1993;Tuggle1997;Farrell andSpear
1997).RecentintensivestudiesincludeDye (1998)andDesiletsandDye (2002).The
following informationis a brief review thatprovidescontext for theproject.

Physical Envir onment

BellowsAFS/MCTAB, about635ha(1,570a.) in area(�g. 1), is locatedon thewind-
wardcoastof theislandof O`ahu.It is boundedby WaimānaloBay on theeast,Keolu
Hills on the north and northwest,and WaimānaloTown and WaimānaloBay State
RecreationAreaon thesouthwestandsouth.

Therearethreedistinct landformsat Bellows AFS/MCTAB, including unconsol-
idatedHolocenesands,lithi�ed Pleistocenedunes,and volcanic hills. The coastal
portionof Bellows Air ForceStation/MCTAB is a low plain formedby a seriesof un-
consolidatedcalcareoussandbeachridgesandswales.Calcareoussandson theplain
weredepositedastheseafell to its presentlevel from a high-standof approximately
+1.8m in themid-Holocene(DesiletsandDye 2002:7ff.). Immediatelyinlandof the
plain is aseriesof lithi�ed Pleistocenedunesthatriseseveralmetersabovethecoastal
plain. The volcanic Keolu Hills form the northernand northwesternboundariesof
BellowsAFS/MCTAB.

Puh̄a Stream(now called WaimānaloStream),which drainsthe traditional land
divisionof Waimānaloahupua`a, cutsthroughthePleistocenedunesnearthemiddleof
BellowsAir ForceStation/MCTAB. Beforeit waschannelizedin thetwentiethcentury,
thestreammeanderedacrosstheplaindepositingnutrient-richterrestrialsedimentson
the relatively infertile sands,creatingenvironmentssuitablefor traditionalHawaiian
aquacultureandirrigatedagriculture.

Much of BellowsAFS/MCTAB hasbeenmodi�ed by military constructionactivi-
ties.Thisis especiallytrueof theundulatingtopographyof thecoastalplain,whichwas
mostly�attenedduringWorld War II for developmentof air�eld runwaysandsupport
facilities.

5



6 CHAPTER2. BACKGROUND

Rainfall at Bellows AFS/MCTAB averages89 cm a yearat thecoastand113cm
inland.Thedominantvegetationis a complex of introducedtaxa,includingironwood,

ironwood
koahaole, lantana,andkiawe.

koa haole
lantana
kiawe

History

Archaeologicaland archival data from Bellows AFS/MCTAB indicate a long-term
Hawaiian occupation,with developmentof pond�eld irrigation alongthe inland sec-
tionsof WaimānaloStreamandhabitationsitesalongthestreamandthecoast.Archae-
ologicalinformationindicatesuseof theinteriorbeachridgesandswaleswith activities
that included�re-making, cooking,lithic working, andburials. Most of this activity
took placeon a stablelandsurfacewith little stratigraphicdevelopmentexceptalong
thestreamandnearthecoast,whereculturaldepositsarerelatively thick.

Archaeologicalwork indicatesthatthereareremnantsof apaleosolscatteredacross
paleosol

theentireplain. This surfaceexistedon undulatingbeachridgesandswalesthat can
be identi�ed on pre-WWII topographicmaps,andis probablythe main occupational
surfaceassociatedwith Hawaiian useof the area. The paleosolis found today in a
variety of situationsdeterminedprimarily by the natureand extent of modernland
alterations.It canbe found wholly or partially exposedandde�ated with traditional
Hawaiianculturalmaterialson thesurface;nearthesurfacebeneathgradedmaterial,
roads,or runways;anddeeplyburiedby �ll materialsin formerswales.

TheWaimānalocoastalduneswerereportedto containmany burials(Finsch1879).
Theseprobablyre�ect a large settlementinland andsouthof Bellows AFS/MCTAB,
ratherthandensesettlementalongthecoastof Bellows.

At thetime of themāhele, the landon which Bellows AFS/MCTAB waslateres-
māhele

tablishedwasin theahupua`aof Waimānalo.Waimānalowaspartof theCrown Lands
ahupua`a

of KamehamehaIII during the mid-nineteenthcentury. Recordsindicatethat the fo-
cusof earlyhistoric-erasettlementin Waimānalowasinlandof what is now Bellows
AFS/MCTAB in areasassociatedwith intensive developmentof irrigatedagriculture
alongWaimānaloStreaminlandof theplain (Silva 1981). LandCommissionAwards
andclaimsfor landsnow partof BellowsAFS/MCTAB arelocatedalongeithersideof
thestream(Tuggle1997).

Landusechangedin 1850whenmostof theregionwasleasedto ThomasCummins
for ranching(Silva 1981).Cumminsraisedhigh-qualitybreedcattle,racehorses,and
sheep.Ranchingactivities gave way to sugarcanecultivation in the late 1870swhen
WaimanaloSugarCompany waschartered.Sugarcanewascultivatedonvolcanicsoils
andon themixedvolcanicandcalcareoussandsnearKeolu Hills anddid not extend
ontothesandysoilsof thecoastalplain.

WaimanaloMilitary Reservationwasestablishedin 1917,with boundariesnearly
thesameasthoseof Bellows AFS/MCTAB. Little military usewasmadeof thereser-
vationuntil 1933whenthenameof the reservationwaschangedto WaimanaloMili-
taryReservation,BellowsField,andashortrunwayat thesouthendof thereservation
anda targetrangewereconstructed.New runwayswereunderconstructionwhenthe
Japaneseattacked on December7, 1941. Extensive constructiontook placeduring
World War II, duringwhich time it wasusedasanair�eld.
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Following thewar, useof Bellowschangedgraduallyfrom anair�eld to othermil-
itary functions,including training, recreation,andcommunications.During theCold
War, aNike/Herculesmissilesitewasconstructedat thesouthendof Bellows. Interior
areaswereleasedfor cattleranching.

Historic Properties

Informationon theknown historicpropertiesof Bellows AFS/MCTAB wascompiled §13–279–4(2)

in the1990s. Tuggle(1997)inventoriedarchaeologicalsitesdatingto the traditional
Hawaiianandearlyhistoricperiods.Surfacestructuralremainsfrom thehistoricperiod
prior to 1950wereinventoriedby Yoklavich andLeineweber(1997).

Ar chaeologicalSites

Elevenarchaeologicalsitesat Bellows AFS/MCTAB arecurrentlyrecognizedashis-
toric properties(�g. 1, pg. 3). The eleven sitesdo not includesite 50–80–15–511,a
propertyon theNationalRegisterof Historic Places.Theboundariesof this sitewere
drawn whenthedistribution of archaeologicalremainsat Bellows waspoorly known.
Over the years,as information on historic siteshasaccumulated,it becameappar-
ent that theboundariesof site50–80–15–511borelittle relationto thedistribution of
archaeologicalremains.Consequently, siteboundarieswererede�nedandthesignif-
icanceof thesiteswereevaluatedwithout referenceto site50–80–15–511.For these
reasons,site 50–80–15–511is no longer includedin the inventoryof archaeological
sitesrecognizedashistoricproperties.

ThePierDumpsiteis locatedmakaiof site50–80–15–4851,a seriesof traditional makai

Hawaiian cultural depositslocatedimmediatelysouthof Puh̄a Stream(�g. 1, pg. 3).
Thesitemeasuresapproximately600m N-Sby 975m E-W andcoversanareaof about
50 ha (124 a.). Portionsof the site werediscoveredin archaeologicalexcavationsat
13 locales(Tuggle1997:90ff.). Theboundariesof thesiteweredrawn to encloseall
13 localeswith therecognitionthatculturaldepositsarediscontinuouswithin thesite.
Tugglebelieves that the cultural depositwas “originally a singlesurfaceof cultural
modi�cation” (Tuggle1997:90)andthatit is discontinuoustodayasaresultof modern
disturbance.Theculturaldeposithasbeenfoundatthesurfaceandatvariousdepthsup
to 140cm, primarily asa singlestratum“containinghearths,postholes,basalt�aking
areas,andburials” (Tuggle1997:90). Most of the cultural depositshave beenchar-
acterizedby their excavatorsasdatingto traditionalHawaiiantimes,but māheleland
recordsindicatethat the site wasa locusof Hawaiiansettlementin the early historic
period.Aerial photographstakenin theearly1940sindicatethat largeportionsof the
siteweregradedand�lled duringconstructionof runwaysandassociatedfacilities.

SurfaceStructural Remains

YoklavichandLeineweber(1997)provideaninitial listing andevaluationof theknown
military resourcesat Bellows AFS/MCTAB that pre-date1950. Their list containsa
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total of 160facilitiesor resources.Cold war (post-1950)resourcesat Bellows arenot
signi�cant (Binder1997).

ThePierDumpsite is locatedmakaiof runway 3R-21L,which wascompletedin
1942(�g. 1, pg.3). Therunway is not eligible for listing on theNationalRegisterof
Historic Places(NRHP)becauseit lacksintegrity (Yoklavich andLeineweber1997:F-
15). Approximately300 m southof the Pier Dump site is the location of the �rst
Japanesevesselcaptureof World WarII, amidgetsubmarineinvolvedin theDecember
7, 1941Japaneseattack(�g. 1, pg. 3). Themidgetsubmarinewashauledaway soon
after it was capturedand nothingmarksthe location today. The site of the midget
submarinecaptureis probablynoteligiblefor listing ontheNRHPbecausethelocation
lacksintegrity (Yoklavich andLeineweber1997:F-34).

Therearenosigni�cant surfacestructuralremainsin thevicinity of thePierDump
site.



Chapter 3

Field Methods

Archaeologicalmonitoringat thePierDumpsiteswasperformedbetweenFebruary18
andFebruary26,2003by T. S.Dye& Colleagues,Archaeologists,Inc. staff archaeolo-
gist SeamusT. Puette.Subsurfaceinvestigationsat site50–80–15–4851weredirected
by Windy K. McElroy, assistedby Kimberly Kalama, Bumpy Kanahele,Kanaloa
Koko, Valerie Curtis, Fred McGhee,and ThomasS. Dye. The archaeologicaltour
wasconductedby Dye andMcElroy. Dye, who is a quali�ed archaeologist,servedas §13–281–3

principalinvestigatorfor theproject.
Archaeologicalmonitoringtook placewithin thecontext of soil andgroundwater

investigationsatBellowsMCTAB, O`ahu.Prior to �eldw ork, thearchaeologicalmoni-
tor attendedasafetyandwork planmeetingwith engineersinvolvedin theundertaking.
At the �rst of thesemeetings,andsubsequentmeetingsasnecessary, thearchaeolog-
ical monitorexplainedthepurposeof archaeologicalmonitoring,theauthorityof the
archaeologicalmonitor to halt remediationactivities, andtheconditionsunderwhich
sucha decisionwould bemade.The�eld proceduresandorganizationwerediscussed
at thesemeetingssoagreementcouldbereachedoncoordination,communication,and
scheduling.

Site 50–80–15–4851was re-investigatedwith trenchA, 27.5 m long by 0.75 m
wide,andlocatedapproximately6 m from thenorthendof runway21L.TrenchA was
setout slightly to thenorthof Transect4 (Dye1998:36ff.). Thetrenchwasexcavated
by backhoe,anda single1 m2 testunit, off thenorthfaceof thetrench,wasexcavated
by hand.Thetestunit wasexcavatedwith trowel andwhisk broomin arbitrary10 cm
levels within naturallayers. All sedimentswerescreenedthrough0.125in. meshto
facilitatetherecoveryof culturalmaterial.A datumwassecuredin thenortheastcorner
of theunit, 2 cm above thenaturalsurface.Materialswereassignedto contexts in the
�eld accordingto verticalandhorizontalposition. The excavationcontexts arelisted
in appendixA.

Collectedmaterialsweresortedin the laboratoryby materialtype anddescribed.
Vertebratefaunalremainswere identi�ed to the lowestpossibletaxonomiclevel by
Alan C. Ziegler andonesampleof wood charcoalwasidenti�ed by Gail Murakami
of theInternationalArchaeologicalResearchInstituteWoodIdenti�cation Laboratory.
Thesmallcollectionof invertebrateremainswasidenti�ed byJeffrey Putzi.Two pieces

9



10 CHAPTER3. FIELD METHODS

of identi�ed organicremainsfrom securestratigraphiccontextsweresentto BetaAn-
alytic, Inc. for acceleratormassspectrometrydating.

Field recordingandsamplingat the Pier Dump site weredirectedto addressthe
researchproblemsenumeratedin the AMP (Dye 2002). They are intendedto miti-
gateany potentiallyadverseeffectsto historicproperties.Standardsof documentation,
recording,andanalysisof features,soil andsedimentpro�les, andartifactsaccordwith
theSecretaryof theInterior'sStandardsandGuidelinesfor Archaeological Documen-
tation.

1. As no traditionalHawaiian cultural remainsor featureswerediscoveredin the
processof excavationduringtheundertaking,thearchaeologicalmonitormain-
taineddetailednotesonexposuresin placeof drawing detailedstratigraphicpro-
�les.

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

3. Dueto thepotentiallytoxic natureof themajorityof sedimentsexcavatedduring
theundertaking,only a cleanoverburdensoil samplewastaken.

Specialproceduresapplicablein theeventthathumanremainswereinadvertently
discoveredcanbefoundin theAMP (Dye 2002).No humanremainswerediscovered
duringarchaeologicalmonitoring.



Chapter 4

Results

This chapterpresentsthe resultsof archaeologicalmonitoringat the Pier Dump site
andre-investigationof site50–80–15–4851at BellowsAFS.

Pier Dump SiteMonitoring

Montoring took placeduring excavation of threetrenches,nineteentest pits, and a
shallow contaminantholdingarea(�g. 2).

Generalstratigraphyfor thePier Dumpareacanbe brokendown into threebasic
layers(table1). LayerI is a cleanoverburdenfor thedump,consistingof light brown-
ish grey corallinesand(10YR 6/2) with anabrupt,smoothlower boundary, generally
extendingto approximatelyonemeterbelow thecurrentgroundlevel. Layer II is the
dumpitself, consistingof brokenandintactbottles,rustingmetalscrap,andcontami-
nateddusky redsand(10R3/2) with a clear, brokenlower boundary, the toxic nature
of whichpreventedall but avisualanalysis;generallyextendingto approximately3 m
below thecurrentgroundlevel. Layer III, whenpresent,constitutestheclean,sterile
sandof theoriginalbeach,averypalebrown corallinesand(10YR8/2).

Table 1. Stratigraphicpro�le descriptionfor trenches1–3.

Layer Depth (cm) Color Description Interpretation

I 0–100 10YR6/2 Light brownishgrey sand,
non-plastic,non-sticky, dry;
abrupt,smoothlower
boundary

Calcareous�ll
material

II 100–300 10R3/2 Dusky redsand;clear, broken
lower boundary

PierDumpwaste
�ll material

III 300+ 10YR8/2 Verypalebrown sand,
non-plastic,non-sticky, moist;
lower boundarynot observed

Intactnative
sediment

11
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Figure 2. Locationsof trenchesandtestpits at thePierDump. Figurecourtesyof
CH2M Hill.
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Temporary Contaminant-Holding Ar ea

A shallow, rectangularpit, roughly6 m wide by 9 m long by 0.5 m deepandlocated
southof the projectarea,wasdug andlined with plasticsheetingfor the purposeof
holding potentiallycontaminatedsoils andrefuseuntil disposalneedscould be met.
Theareawasdugby a largeexcavator.

Stratigraphyfor theholdingareapit revealedonly LayerI, dueto theshallow depth
of thepit. No evidenceof traditionalHawaiianculturaldepositswasproducedin the
excavationof this holdingareapit.

Trench1

Trench1 wasbegun at the southeastcornerof a large concreteblock installedover
Tinker Roadto facilitateheavy machinerycrossing,andcontinuedfor roughly45 m,
runningfrom westto east,with awidth of roughly1–2m. Thedepthof thetrenchwas
determinedby eithertheexistingwaterlineor wherethePierDumplayergave way to
sterilesand(�g. 3), roughly3 m below thecurrentgroundlevel.

Stratigraphyfor trench1 wasmostly in line with the overall pattern,thoughthe
depthof Layer II beganto taperoff asthe trenchcontinuedto theeast,until Layer II
disappearedaltogether, roughly2 m from trench1's easternend. Additionally, Layer
III wasnot detecteduntil roughly15m into theexcavationof thetrench.No evidence
of traditionalHawaiianculturaldepositswasproducedby theexcavationof trench1.
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Figure3. Representativestratigraphicpro�le, trench1, southwestface.
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Trench2

Trench2 wasbegunroughly15 m down the lengthof trench1 from its westernend,
andran parallel to Tinker Roadat the bottomof a shallow swale. Trench2 wasap-
proximately1 m wideand100m long. Thedepthof thetrenchwasdeterminedby the
existingwaterline,asthePierDumplayerappearedto extendbeyondthis (�g. 4), and
wasapproximately3 m onaverage.

Stratigraphyfor trench 2 varied from the generalpatternas Layer III was not
reachedbeforeexcavationwashaltedat thewaterline,roughly3 m below thepresent
groundlevel. LayerII extendedat leastuntil thispointandmayhavecontinueddeeper.
The explanationfor this is likely thepositionof trench2 in a shallow swale. No ev-
idenceof traditional Hawaiian cultural depositswas producedby the excavation of
trench2.
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Figure4. Representativestratigraphicpro�le, trench2, westface.

Trench3

Trench3 wasbegun4 m eastof themid-pointof trench2 andextendedanother20 m
east,maintaininga onemeterwidth for the majority of that length. The trenchwas
excavateduntil thePierDumplayerterminatedin sterilesand,roughly3 m below the
surface(�g. 5).

Stratigraphyfor trench3 wasin keepingwith thegeneralpatternof thePierDump,
with LayersI, II andIII all appearingat their expecteddepths,for themajority of the
trench's length. However, roughly 2 m beforethe easternendof trench3, Layer II
beganto diminish in thicknessfrom 2 m to about0.5 m. No evidenceof traditional
Hawaiianculturaldepositswasproducedby theexcavationof trench3.

Excavationof this trenchwashaltedfor a time assuspectedunexplodedordnance
(UXO) wasunearthedabout15 m from the beginning of the trench. The UXO con-
sistedof threetwistedmetalshellsthatappearedto beold bombs(�g. 6). U.S.Marine
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Figure5. Representativestratigraphicpro�le, trench3, northeastface.

EOD (explosive ordnancedisposal)personnellater determinedtheseshellsto be 25
poundpracticebombsusedduringWorld War II; �lled with sandandwaterinsteadof
explosives.

Work on trench3 continuedfor anotherhalf dayuntil sevenmoresuspectedUXO
werediscoveredin theprocessof excavation.Theseall appearedto beidenticalto the
25poundpracticebombsfoundearlier, only in muchbettercondition.Work wasagain
haltedas the Marine EOD wascalled. EOD determinedthe bombswere25 pound
practicebombs.

TestPits

CH2M Hill dugnineteentestpits at thePierDumpsite,someattemptingto discover
the arealextent of the dumpandothersto investigatelarge magneticanomaliesthat
their earliersurvey haddetected.All of the testpits wereroughly 4.5 m long, 2 m
wide, and3 m deep.Excavationsof ten testpits throughoutthepier dumpsite were
monitored:threesouthof thesouthernendof trench2; four northof trench1; two west
of trench2; andoneonthewesternsideof TinkerRoad.Noneof thetestpitsproduced
any evidenceof traditionalHawaiianculturaldeposits.
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Figure6. Metal debrissuspectedto beUXO, takenfrom Trench3.

Artifacts

Noneof theexcavationsof theundertakingproducedany artifactsof traditionalHawai-
ian manufacture.However, a numberof moremodernartifactswereunearthedin the
processof excavation.

Oneof the artifacts,an “AbsorbineJr.” bottle from trench2, proved to be quite
usefulin datingtheuseof thePierDump(�g. 12). AbsorbineJr. AntisepticLiniment
was �rst producedin 1903,after its parentproduct,AbsorbineVeterinaryLiniment,
wasfound to be asusefulto humansasit wasto animals.Americantroopsin World
War II usedAbsorbineJr. to easetheir musclepains(W. F. Young,Inc. 2003),most
likely how thebottlecameto endup in thePierDumpfacility. Communicationswith
a spokespersonfrom AbsorbineJr.'s manufacturer, W.F. Young, Inc., indicatedthat
AbsorbineJr. went throughthreemajor bottle typesin its 100 yearhistory. The �rst
bottletype,usedfrom theliniment'sinceptionin 1903,wasanamber-colored�at-sided
bottle. The second,introducedsometimein the 1920s,wasa clear, roundcylinder.
The third type, introducedin the 1950s,wasa more tubular cylinder with a sponge
applicatortop (Larrabee2003).As canbeseenin �gure 12, thebottle foundmatches
theType2 bottle,indicatingthatit wasproducedsometimebetween1920and1959.
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Figure 7. A ceramicsherd,found during trench2 back�lling procedures,broken
by the treadsof the Excavator. Tentatively classi�ed, usingLebo (1997),asa blue-
tintedironstonesherdwith a cobaltbluetransferpattern(A .D.1850–1910).Thepiece
is brokeninto threesmallersherds,is roughly58.7mm high, 60.6mm wide, 5.8 mm
thick at its thickestpoint,andweighs16.6grams.

Figure 8. A metallic fork, foundduringtrench2 back�lling procedures.Thepiece
is 173mmlong,24.2mmwide,and3.1mmthick. Weightis 31.5grams.
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Figure 9. Two bottlestakenfrom theExcavatorbucket duringtrench1 excavation.
a is 110.8mm long, 75.6 mm wide, 35.4 mm thick, andweighs154.7grams. b is
129.1mm long, 48 mm wide, 27.3mm thick, andweighs121.7grams.Both bottles
aremostlikely toiletry items.

Figure 10. Two bottlestaken from trench2. a is 58.1 mm long, 41.1 mm wide,
41.1mm thick, andweighs73.8grams.b is 57.5mm long, 33.9mm wide, 34.5mm
thick,andweighs39.9grams.Thewords“Fleck'sPerfectedCement”areembossedon
thebottle's side.On thebottom,thenumbers“12”, “1”, and“7” areembossedaround
a symbolplacedat thebottom'scenter.
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Figure11. A bottletakenfrom trench2. Thepieceis 186mmlong,72.2mmwide,
43.6mm thick, andweighs269.6grams.It is likely eithera toiletry item or perhapsa
spicy condimentdispenser.

Figure 12. Two bottlestaken from trench2. a is 116.8mm long, 48.0mm wide,
48.0mm thick, andweighs96.8grams.b is 139mm long, 49.1mm wide, 49.1mm
thick, andweighs148.2grams. Bottle b hasthewords“4 � oz. AbsorbineJr.” em-
bossedalongthe top edge,and“W.F. Young,Inc. Spring�eld, Mass,U.S.A.” on the
bottomface.W.F. Youngrecordsgivea manufacturedateof A .D.1920–1950s.
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Re-investigationof Site 50–80–15–4851

Re-investigationof site50–80–15–4851tookplaceat trenchA, acrossrunway3R-21L
from the Pier Dump site (�g. 13). This sectiondescribesand illustratesthe cultural
stratigraphyexposedin the trench,providesdetailsof the excavation of test unit 1,
reportsandanalyzestwo 14C dates,andclassi�esanddescribesartifactsandecofacts
collectedduringtheexcavation.
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Figure13. Locationof trenchA in relationto thePierDumpsite.

Stratigraphy

The stratigraphicsectionsexposedin trenchA areconsistentwith the typical three-
layersequenceproposedfor therestof site50–80–15–4851andotherareasof Bellows
(Dye 2000). The layersaredistinct,with palebrown surfacedeposit,a darkgreyish-
brown culturaldepositbelow, andcleanwhite sandat thebase.Thus,layer I consists
of secondarilydepositedsediments,layer II is an intactcultural layer, andlayer III is
composedof culturally sterilecalcareoussand(tables2–5, �gs. 14–17). The bound-
ariesof eachlayer aresmoothandwell de�ned in mostareasof trenchA, appearing
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clearerin the westendandbecomingmoregradualat the far eastendof the trench.
Theculturallayeris thickestin thewestendandtapersoff at theeastendof thetrench.

Table 2. Stratigraphicpro�le description,trenchA, northface,westend

Layer Depth
(cm)

Color Â Description Interpretation

I 0–22 10YR8/4 Very pale brown, �ne sand; �ne and
mediumrootsthroughout;very abrupt,
smoothboundary.

Secondarydeposit

II 23–39 2.5Y 5/2 Weak red, very �ne sand; �ne and
mediumrootsthroughout;very abrupt,
smoothboundaryover Fe. 1; abrupt,
smoothboundaryto the westof Fe.1;
gradual,smoothboundaryto theeastof
Fe.1.

Culturallayer

Fe.1 23–107 7.5YR3/2 -
10YR2/1

Dark brown to black, �ne sand; few
�ne and medium roots; very abrupt
boundary.

Culturalfeature

III 23–90+ 10YR8/4 Very pale brown, �ne sand; few �ne
roots.

BasalHolocenesand

Â Dampsediment.

Table 3. Stratigraphicpro�le description,trenchA, westface

Layer Depth
(cm)

Color Â Description Interpretation

I 0–32 2.5Y 8/3 Paleyellow, �ne sand;�ne andmedium
rootsthroughout;very abrupt,smooth
boundary.

Secondarydeposit

II 32–91 7.5YR4/2 Brown, �ne sand;few �ne roots; dif-
fuse,smoothboundary.

Culturallayer

III 91–100+ 10YR 8/4 Very pale brown, �ne sand; few �ne
roots.

BasalHolocenesand

Â Dampsediment.

Table 4. Stratigraphicpro�le description,trenchA, southface

Layer Depth
(cm)

Color Â Description Interpretation

I 0–22 10YR8/3 Verypalebrown, mediumsand;�ne and
mediumrootsthroughout;very abrupt,
smoothboundary.

Secondarydeposit

II 22–77 10YR 7/3 -
10YR5/3

Very pale brown to brown, �ne sand;
�ne andmediumrootsthroughout;very
diffusesmoothboundary.

Culturallayer

Fe.2 38–72 2.5Y 3/1 Very dark grayishbrown, loamy sand;
few �ne andmediumroots;very abrupt
wavy boundary.

Culturalfeature

III 58–90+ 10YR8/3 Very pale brown, very �ne sand; few
�ne roots.

BasalHolocenesand

Â Dampsediment.
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Figure15. Stratigraphicpro�le, trenchA westface.
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Figure16. Stratigraphicpro�le, trenchA, southface

Features

Threefeatureswerediscoveredin trenchA (table6). Feature1 is anelongatedcoral-
lined pit thatwasbisectedby thebackhoe(�g. 14). Thecentralportionof this feature
waslocatedbetween2.4and4.9m from thewestendof thetrenchon thenorth face,
but thedarksedimentfrom this featurestretchedanadditional2 m west.Thus,feature
1 measured4.5m in length. Thefeatureoriginatesat thebottomof layer II, cutsinto
sterilelayer III andcontinuesinto theunexcavatedarea.A testunit wasplacedabove
this featureto determineits lower boundary, characterizethe natureof the �ll, and
recovermaterialsfor dating(seepg.25).

Feature2 is an elongatedpit that lies roughly acrossthe trenchfrom feature1
andmay representthe southernextensionof this feature(�gs. 16 and18). Feature
2 measures3.72m in lengthandwasshallower andlesspronouncedthanfeature1,
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Figure17. StratigraphicPro�le, trenchA, northface,eastend

Table 5. Stratigraphicpro�le description,trenchA, northface,eastend

Layer Depth
(cm)

Color ä Description Interpretation

I 0–38 10YR 8/4 Verypalebrown, very �ne sand;�ne and
medium roots throughout;very abrupt,
smoothboundary.

Secondarydeposit

II 38–50 10YR 8/4 Very pale brown, �ne sand; �ne and
medium roots throughout;very abrupt,
smoothboundary.

Cultural layer

Fe.3 50–66 2.5Y 4/1 Darkgray, very �ne sand;few �ne roots;
abrupt,wavy boundary.

Culturalfeature

III 50–90+ 10YR 8/1 White, �ne sand;few �ne roots. BasalHolocenesand

ä Dry sediment.

Table 6. Featuredescriptions,site4851,trenchA

Feature Location Depthä Thickness† Length† Interpretation

1 North face,westend 23–107 84 450 Coral-linedhearth
2 Southface,westend 38–72 34 372 Fire pit
3 North face,eastend 50–66 16 150 Fire pit

ä Centimetersbelow surface.
† Centimeters.

measuringonly 34cmat its greatestverticaldimension,extendingfrom within layerII
into layerIII.

Feature3 is anelongatedpit locatedat theeastendof thetrenchin thenorth face
(�gs. 17 and19). This featurewassmallerthantheothers,1.5m in length,stretching
from 14.5m to 16m from thewestendonthenorthwall. Feature3 beganat thebottom
of layerII andcut16cm into layerIII. Features2 and3 werenotexcavated.
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Figure18. Feature2 pro�le in southwall. Thescaleis markedin 10cmincrements.

Figure19. Feature3 pro�le in northwall. Thescaleis markedin 10cmincrements.

Excavation of TestUnit 1

A single1 m2 unit wasexcavatedby hand. Testunit 1 waslaid out alongthe north
faceof trenchA, 3 m from the westendof the trench,directly above feature1. An
intactcultural layerwasexposedthroughoutthetestunit at 30 cm below datum.This
layerwasapproximately40 cm thick andcontainedabundantculturalmaterial.Items



26 CHAPTER4. RESULTS

recoveredfrom this layer include basalt�ak es, `ili`ili , a large choppingtool, kukui
`ili`ili
kukui nutshell fragments,charcoalfragments,animal bone,marineand freshwater shells,

anda fragmentof a seaurchinspine�le. Coraland�re-crackedrock fragmentswere
discardedin the�eld. Furtherexcavationexposedthetopof feature1, whichappeared
to originatenearthemiddleof culturallayerII andcut20cmthroughit into thesterile
sandof layer III. This featurewaslocatedin the southernportion of testunit 1 and
extendedwest,south,andeastinto unexcavatedareasbeyondthetestunit. Thefeature
wasexposedat 50 cm below datum,with mottledgreyish brown sandin thenorthern
third of theunit andverydarkgrayishbrown sandin thesoutherntwo-thirdsof theunit
(�g. 20, a). A largecoralslabwasexposedat 51 cm below datum. Theslabextends
northeastfrom thewestwall of testunit 1 andde�nesthenorthernboundaryof feature
1 (�g. 21). Thisslab,setonedge,is 75cmlong,morethan50cmtall, and16cmthick,
andappearedto continuewell into theunexcavatedsedimentat thebaseof excavation
morethan100cmbelow datum.

Thefeatureextendedbeyondtheslabin theupperlevels,indicatingtheoutlineof
thepit within which theslabwasset. Dark sandextendingbeyondthecoral slabcan
beseenin theplansmadeat60cmand70cmbelow datum(�g. 20,b andc). At 60cm
below datum,light brown sandoccurredin thenorthwestcornerof theunit, a bandof
darker brown sandran parallelto the coral slabbetweenthe light brown depositand
theslab,andblacksandwasboundedby thecoralslabin thesouthernhalf of theunit.
Coral cobbleswerealignedwith the slabon its eastend,creatinga roughly circular
alignmentat 68 cm below datum. This alignmentappearedto de�ne the boundary
of the �re pit, with �re-blackenedsedimentto thesouthandsterilesandto the north
(�g. 20, c). A large basalt�ak e anda concentrationof �re-cracked rock fragments
werealsoalignedwith thecoralslab,directlyabovetheconcentrationof coralcobbles.
The basalt�ak e was sitting upright in the matrix at 64 cm below datum,with the
�re-cracked rock concentrationdirectly above at 60 cm below datum. A pig incisor
wasfound 15 cm southof the thermallyalteredbasaltconcentrationat 57 cm below
datum. Continuedexcavation exposeda coral cobbleconcentrationwithin feature1
at 85 cm below datum. Approximately60 coral fragmentsof 1–5 cm diameter, 60
cobblesof 5–10cmdiameter, and20cobblesof 10–30cmdiameterwereremovedand
discardedin the �eld. Thesedimentunderthecoral concentrationwasblack,greasy,
very �ne sand,with charcoalfragmentsthroughout.Thefeatureterminatedin a bowl
shapeat a maximumdepthof 109cm below datum,whereculturally sterilesandwas
encountered.Items recoveredfrom feature1 include basalt�ak es, a fragmentof a
water-worn cobble,kukuinutshellfragments,a passionfruit seed,charcoalfragments,

passionfruit
animalbone,marineandfreshwaterinvertebrates,branchcoral,andburnedcoral.

14C Dates

Onesampleof woodcharcoalandonesampleof kukuinutshellcollectedduringexca-
vationweresentto Beta-Analytic,Inc. for acceleratormassspectrometerdating. The
woodcharcoalwascollectedfrom thebottomof feature1 at 93–96cm below datum
andwasidenti�ed asCocosnucifera, coconut.Coconutwastheonly identi�able wood
in thecharcoalcollectedfrom the featureandsubmittedfor wood identi�cation. Co-
conut is not a short-lived species,thus interpretationsof the 14C ageof this sample
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Figure 20. Excavationplansof testunit 1. a, 50 cm below datum;b, 60 cm below
datum;c, 70 cm below datum;d, 80 cm below datum.Fill intensityre�ects soil color
value.

musttake into accountthepossibilityof in-built age,thedisparitybetweentheageof
thesampleandthefeaturefrom which it came.Thesampleof kukuinutshellwascol-
lectedfrom a kukuinutshellconcentrationin layer II at 40–50cm below datum.This
sampleprovidesa terminusantequemfor the useof feature1, becausethe hearthis terminusantequem

stratigraphicallyinferior to the kukui nutshellconcentration.The two sampleseach
providedsuf�cient carbonfor accuratemeasurementsandall the analysesproceeded
normally(table7).

Thecoconutcharcoalsample,Beta-178836,yieldeda 14C ageof 90ø 40 B.P., and
thekukuisample,Beta-178837returneda 14C ageof 150ø 40B.P. Thesedatesindicate
thatfeature1 andthedepositionof kukuinutshellsin culturallayerII thatsealsfeature
1 are both relatively recentphenomena.The two datesare invertedwith respectto
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Figure21. Testunit 1 afterexcavation,lookingnorth.Thescaleis markedin 10cm
increments.

Table 7. 14C dates

Laboratory Wt. 13d Cal.
Identi�er Material (g) ù“ú CRA† Event‡ A .D.§

Beta-178836 Cocosnucifera 0.05 û 12.3 90ü 40 q1 1667–1828
Beta-178837 Aleuritesmoluccana 0.2 û 23.1 150ü 40 q2 1796–1948

ú

Stablecarbonisotoperatio.
† Conventionalradiocarbonage(Stuiver andPolach1977).
‡ Seeequation(4.1).
§ 95%highestposteriordensityregion.

theirstratigraphicpositions—theyoungerdateis from materialfoundbeneaththeolder
date—but thisinversionis relativelyminorandis of little practicalimportance.The14C
calibrationcurve is almost�at over the periodrepresentedby the two datedsamples
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due to the useof fossil fuels to power the IndustrialRevolution in Europe. Events
duringthis timeperiodaredif�cult to distinguishusingthe14C datingmethod.

Thetwo dateswerecalibratedusingBCalsoftware(Bucketal. 1999)andtheinter-
nationalstandardatmosphericcalibrationcurve (Stuiver et al. 1998).A simplemodel
wasconstructedfor Bayesiancalibrationincorporatingthe stratigraphicinformation
(4.1),andthis combinedwith the14C datinginformationyieldedresultsthatplaceuse
of feature1 atatimein thelateseventeenthto earlynineteenthcenturiesanddeposition
of layerII sometimeafterthelateeighteenthcentury(table7).

q1 ý

q2 (4.1)

Artifacts/Ecofacts

A variety of materials,including lithics, botanics,vertebrates,andinvertebrateswas
foundin trenchA. Lithicswerethemostabundantculturalmaterialin thetrench.These
includedbasalt�ak es,`ili`ili , a hammerstone,a choppingtool, andanadzeblank. All
werefashionedfrom densebasaltdike stone.Most of thebasalt�ak esdo not exhibit
secondaryretouchandarelikely debitageresultingfrom stonetool manufacture.How-
ever, six of the �ak es do appearto have beenretouchedand utilized, becausethey
exhibit chippedor abradededges.̀ Ili`ili weresmallandsuitablefor usein housepave-
ment. Four taxaof botanicremainswerefound in the trench,thoughkukui nutshells
werethemostabundantbotanicmaterialby far. Vertebratesincluded18 taxa,consist-
ing of wholeandfragmentedbones,�sh scales,atooth,andasinglemammalhair. One
of thebird bonesappearsto have beenworkedat oneendandmaybea fragmentof a
pick. A restrictedarrayof marineinvertebrateswasalsorecoveredfrom trenchA. One
of theseaurchinspinesexhibitedusewearconsistentwith thatof anabradingtool and
oneof thepipipi shellsappearedto beperforated,perhapsfor useasanornament. pipipi

Feature1

Feature1 yieldeda diverseartifact assemblagethat includedlithics, botanics,verte-
brates,andinvertebrates(table8). Lithic materialconsistedof 54 basalt�ak es þ 1–
6 cm in length,weighing198.5g, anda fragmentof a water-worn cobblemeasuring
5.5 cm in lengthandweighing57.6g. Oneof the basalt�ak esexhibited secondary
retouch(�g. 22). This artifactmeasured4.2 cm in length,3.2 cm in width, weighed
10.5g andwaschippedalongoneedge.

Botanicalremainsfrom feature1 consistedof threefragmentsof unburnedkukui
nutshellweighing1 g, a singlepassionfruit seedweighinglessthan0.1 g, andseven
unidenti�ed charcoalfragmentsweighinglessthan0.1 g. The occurrenceof passion
fruit in the upperportion of feature1 is signi�cant becausethis speciesis a historic
introduction.Theseedmayhavebeendisplacedfrom layerII, anearlyhistoricperiod
surface,or it could indicateanhistoricagefor the feature.Vertebrateremainsrecov-
eredfrom feature1 include41fragmentsof �sh, bird, seaturtle,andratboneweighing
5.8g andasingleunidenti�ed mammalhair (tables9 and10). Birds includedonefrag-
mentof mediumProcellariidweighing0.2g and14fragmentsof mediumor largebird
bone,whichwere0.8g in weight.Fishwerecomprisedof oneuluaor pāpiobonefrag- ulua

pāpio
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Table 8. Artif actsfrom testunit 1, weightsin grams

Layer

Material I II III Fe. 1 Total

Basalt 158.3 1988.3 0 256.1 2402.7
Lead 0.2 0 0 0 0.2
Bone 0.2 19.8 0.2 5.8 26
Mollusk 3.4 13.1 tr. ÿ 1.3 17.8
Crustacean 0 11.2 7.6 3.7 22.5
Echinoderm 0 0.1 0 tr. 0.1
LandSnail 0.2 3.5 0.2 1.1 5
Kukui 0 129.0 0 1 130
Koa haoleseed 0 tr. 0 0 0
Passionfruit seed 0 0 0 tr. tr.
Unidenti�ed seedcoat 0 0.2 0 0 0.2
Charcoal* 0 3.5 0 tr. 3.5

Total 162.3 2168.7 8 269 2608

ÿ tr. = traceamount.

Figure22. Utilized �ak e from feature1.

mentweighing0.3g, oneuhubonefragmentweighing0.3g, and� ve fragmentsof an
uhu

unidenti�ed �sh whoselengthwas20–30cm. These� ve fragmentstogetherweighed
only 0.1 g. Two fragmentsof seaturtle, 0.7 g in weight andone intact Polynesian
rat boneweighing0.1 g werealsofound in the feature.Fourteenfragmentsof small
to mediumvertebrateweighing1.6 g andtwo fragmentsof small to mediumand/or



RE-INVESTIGATION OF SITE50–80–15–4851 31

mediummammalweighing1.7g wererecoveredaswell. Oneof thesmallvertebrate
bonesmay be a limb of an extinct �ightless rail but is too fragmentaryto be certain
(Ziegler2003).Thesinglestrandof hairderivedfrom amammalof undeterminedsize.
Vertebratesrecoveredfrom feature1 areconsistentwith thoseoften associatedwith
traditionalHawaiianoccupation.Fish,bird, andturtlewerecommonfooditems,while
Polynesianrat is ubiquitousin pre-contactandearlyhistoricarchaeologicaldepositsin
Hawai`i.

Invertebratesrecoveredfrom feature1 consistprimarily of crabclaws, with one
fragmentof unmodi�edseaurchinspineandvarioussmallandfragmentedunidenti�ed
shells(table11).

Approximately150piecesof coralwereunearthedfrom feature1. Unburnedcoral
consistedof 64 small fragmentsof 1–5 cm in diameter, 63 mediumsizedpiecesof
5–10 cm in diameter, and 20 large cobblesof 10–30cm in diameter. Thesewere
discardedin the �eld. Two branchcoral fragmentsandthreepiecesof burnedcoral
werecollected. The branchcoral fragmentswere7.4 cm and3.1 cm in length and
togetherweighed49.8g. Burnedcoral fragmentsmeasured7 cm,2.5cm,and2.1cm
in diameter, with a combinedweightof 137.2g.

Table 9. Numbersof identi�ed vertebratefaunalspecimens,testunit 1

Layer

Taxon Fe1 I II III Total

Aves
MediumBird 0 0 14 0 14
MediumProcellariid 1 0 6 0 7
Puf�nus sp. 0 0 2 0 2
SmallAnatid 0 0 1 0 1
SmallProcellariid 0 0 1 0 1

Indeterminate
MediumVertebrate 1 0 9 1 11
SmallVertebrate 1 0 0 0 1

Mammalia
MediumArtiodactyl 0 0 1 0 1
Rattusexulans 1 0 0 0 1
Susscrofa 0 0 1 0 1

Osteichthyes
Carangid 1 0 3 0 4
Fish 5 2 4 0 11
Scarid 1 0 0 0 1

Reptilia
SeaTurtle 2 0 5 0 7

Total 13 2 47 1 63

TestUnit 1, Outside Feature1

Materialsrecoveredfrom testunit 1 outsidefeature1 includesmallnumbersof lithics,
vertebratesandinvertebratesfromlayerI, anabundanceof lithics,botanics,vertebrates,
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Table 10. Weightof identi�ed vertebratefaunalspecimens,testunit 1

Layer

Taxon Fe1 I II III Total

Aves
MediumBird 0 0 0.7 0 0.7
MediumProcellariid 0.2 0 2.8 0 3
Puf�nus sp. 0 0 tr. � 0 tr.
SmallAnatid 0 0 0.1 0 0.1
SmallProcellariid 0 0 0.3 0 0.3

Indeterminate
MediumVertebrate 0.7 0 1.4 0.2 2.3
SmallVertebrate 0.1 0 0 0 0.1

Mammalia
MediumArtiodactyl 0 0 0.2 0 0.2
Rattusexulans 0.1 0 0 0 0.1
Susscrofa 0 0 2 0 2

Osteichthyes
Carangid 0.3 0 0.8 0 1.1
Fish 0.1 0.2 0.5 0 0.8
Scarid 0.3 0 0 0 0.3

Reptilia
SeaTurtle 0.7 0 6.3 0 7

Total 2.5 0.2 15.1 0.2 18

� tr. = traceamount.

Table 11. Marineinvertebrateremains,in grams

Layer

Taxon TrenchA I II III Feature 1 Total

Cellanasandwicensis 9.1 0 7.1 0 0 16.2
Neritasp. 0 0.6 0.2 0 0 0.8
Neritapicea 0.8 0 0 0 0 0.8
Theodoxusvespertinus 0 0 1.3 0 0 1.3
Conuschaldeus 0 0 2 0 0 2
Brachidontescrebistriatus 0 0.1 0 0 0 0.1
Chamidaeiostoma 0 0.8 0 0 0 0.8
Unidenti�ed shell 0.3 2.6 4.3 0 2.1 9.3
Sub-totalshell 10.2 4.1 14.9 0 2.1 31.3
Echinoidea 0 0 0.1 0 0.1 0.2
Crab 3.4 0 8 7.3 2.7 21.4

Total 13.6 4.1 23 7.3 4.9 52.9

and invertebratesfrom layer II, and a few vertebrateand invertebrateremainsfrom
layerIII (table8, pg.30).

Layer I artifactsconsistedof 12 basalt�ak esweighing95.6g, 16 `ili`ili weighing
62.7g, anda singleleadball, which weighs0.2 g. Basalt�ak esrangedin sizefrom

� 1–6cm in length.`Ili`ili were1–3.6cm in diameter. Theleadball measured0.5cm
in diameterandwasidenti�ed by BishopMuseumhistoricarchaeologist,SusanLebo
asapieceof buckshotusedin a nineteenthcenturyri�e.



RE-INVESTIGATION OF SITE50–80–15–4851 33

Layer I ecofactsconsistedof two �sh scalesweighing0.2 g, 14 whole andfrag-
mentedmarineshellswhich weigh 3.4 g, and two intact freshwatersnailsweighing
0.2 g. No botanicalremainswere recoveredfrom this layer. The �sh scaleswere
fragmentaryandderivedfrom anunidenti�ed �sh.

Layer I yieldeda small amountof marineshell (table11). Artif actsandecofacts
from this layerwerelikely depositedin historictimes.

LayerII yieldedthegreatestconcentrationof culturalmaterial.The407basaltarti-
factsweighed1988.3g. Theseconsistedof 401�ak esweighing1178.2g andranging
in sizefrom � 1–7cmin length,six small`ili`ili � 1–2.8cmin diameter, weighing10.1
g, anda largeutilized �ak e weighing800g. Thelarge�ak e wasidenti�ed by Univer-
sity of Hawai`i at Mānoaarchaeologylabsmanager, Jo Lynn Gunnessasa chopping
tool, likely usedfor resourceprocessing(�g. 23). This implementmeasured12.4cm
in lengthand9.6 cm in width. It exhibited two bi-facially �ak ed edgesandoneuni-
facially �ak ed edge,all ideal for sawing or chopping. Oneof the bi-facially worked
edgesappearedworn from use. Four of thesmallerbasalt�ak esexhibitedsecondary
retouch(Fig. 12). The�rst measured5.6cmin length,3.1cmin width, weighed9.2g,
andhadoneuni-facially abradededge. Anothermeasured7.4 cm in length,2.3 cm
in width, weighed22 g, andexhibited abrasionon oneedge. A third utilized �ak e
measured7.2 cm in length,3.2 cm in width, weighed23.3 g, andhadonechipped
edge. The �nal utilized �ak e was4.6 cm in length,2.8 cm in width, weighed8.4 g,
andexhibitedtwo chippededgesthatappearworn from use.Layer II alsoyielded54
smallpiecesof thermallyalteredvesicularbasalt,each1–5cmin diameter. Thesewere
discardedin the�eld.

Figure23. Basaltchoppingtool.

Morethan400kukui nutshellfragmentsweighing129g wererecoveredfrom layer
II, with onlysevenfragments,or 0.8g charredandtheremainderunburned.Thirty-four
of theunburnedfragmentsappearto becut (�g. 25). Theseweighed13.5g. Thecut
marksarestraightandsmooth,appearingto resultfrom a very sharpimplement.The
marksaredistinctive becausethey arestraightin pro�le, unlike traditionalHawaiian
cutmarks,whichoftenexhibit aV-shapedpro�le. Kukuinutshadmany usesin ancient
Hawai`i. Kernelswereusedasa fuel for torches,consumedasarelish,andasasource
of oil to spreadover theoceanto clearthewaterfor betterviewing of �sh. Nutshells
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Figure24. Utilized �ak esfrom layerII.

wereusedin dyesandsewn into leis. Thecut markson thenutshellsmayresultfrom
efforts to extract the kernel from the hardshell or to dry the kernelwhile inside the
shell. However, the straightpro�le of the cuts might indicatethat they result from
insectactivity. A singlekoa haoleseedweighinglessthan0.1g anda fragmentof an
unidenti�ed seedcoveringweighing0.2g werefoundin theupperportionsof layerII.
The koa haoleseedis a historic introduction,thusthe layer II depositlikely datesin
partto thehistoricperiod.Approximately50unidenti�edcharcoalfragmentsweighing
3.5g werefoundin layerII aswell.

Seventy-two fragmentsof boneweighing19.8g wererecoveredfrom layer II (ta-
ble 9). Bird bonewasabundant,andincludedonefragmentof duck boneweighing
0.1g, two shearwaterbonefragmentsweighinglessthan0.1g, sevensmallto medium
Procellariidbonefragments,3.1g in weight,and16unidenti�ed mediumto largebird
bonefragmentsweighing1.7g. Oneof themediumto largebird boneswasmodi�ed
on oneend,andmay be a fragmentof a bird bonepick. Bonepicks wereusedfor
removing themeatfrom shell�sh andarecommonin traditionalHawaiianhabitation
sites(Kirch 1985:189,193). Marinevertebratesconsistedof threeuluaor papiobone
fragmentsweighing0.8 g, � ve seaturtle bonefragmentswhich were6.3 g in weight,
andthreebonefragmentsandoneintact scaleof unidenti�ed �sh, togetherweighing
0.5 g. Onefragmentof a mediumArtiodactyl boneweighing0.2 g andan intactpig
toothwereamongthemammalsin the layer II deposit.Thetoothwasa lower incisor
or incisiformcanineandweighed2.0g. TheArtiodactylbonelikely camefrom asub-
adult betweenseveral monthsanda yearor two old, while the tooth camefrom an
individual of at least1 1/4 to 1 1/2 yearsin age. Both specimensmay in fact derive
from thesameanimal,asthesetwo agerangesoverlapat 1 1/4 to two yearsold. Nine
smallto mediummammalbonefragmentsweighing3.0g andninemediumvertebrate
bonefragmentsweighing1.4g werealsofoundin layerII.

Crustaceanwas the most abundantmarineinvertebratein layer II, with 144 in-
tactandfragmentedcrabclaws recovered.Thesecrabclaws appearto have beende-
positednaturally, asthey areunburnedandalsooccurin theculturally sterilelayerIII.
Nine `ōpihi shell fragments,threeintact pipipi shells,andone intact hapawaiwere

`ōpihi

hapawai
alsofound in layer II. All of thesespecieswerecommonlyeatenin ancientHawai`i.
`Opihi werealsousedastoolsin foodpreparation,while pipipi wereusedin leis (Kay
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Figure25. “Cut” kukuinutshells.

1979:63).Oneof thepipipi shellsis perforated,andthis specimenmayhavebeenpart
of a lei.

A tiny fragmentof a seaurchinspineabraderwasunearthedfrom layerII aswell.
The fragmentmeasures0.8 cm in length, 0.7 cm in width and weighs0.1 g. The
artifact is plano-convex in cross-sectionandexhibits heavy wearon onesurface. It
is impossibleto tell if the abrasionoccurson the proximal or distal endof the spine
becausethe fragmentis so small. Seaurchin abradingtools suchasthesewereused
for �ne �ling work in themanufactureof �shhooks(Kirch 1979:167,Kirch 1985:204).
Layer II also yielded 11 small coral fragments1–3 cm in diameterand12 medium
sizedpiecesof coralof 3–10cm in diameter. All coral from this layerwasdiscarded
in the�eld.

Layer III was composedof culturally sterile sand,thus no artifactswere found
there.Botanicremainswereabsentfrom layerIII aswell. Theonly materialsrecovered
from layerIII were0.2g of mediumvertebrateand7.3g of crabshell.

Artifacts/Ecofacts fr om Elsewhere in TrenchA

Materialsrecoveredfrom trenchA outsidetest unit 1 include lithics, botanics,ver-
tebrates,andinvertebrates(table12). Thirty-four basalt�ak esweighing520 g, four
`ili`ili weighing19.6g, andanadzeblankweighing107.1g werefoundalongthesur-
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faceandwallsof thetrench.Flakesrangedin lengthfrom � 1–8cm,while `ili`ili were
1–3 cm in diameter. Oneof the �ak esexhibited secondaryretouch(�g. 26). It was
foundin layerI of thenorthfaceandmeasures4.4cm in length,4.1cm in width, and
weighs19.7g. It exhibitstwo edgesthatwerewornfrom use.Theadzeblankwasiden-
ti�ed by Universityof Hawai`i archaeologylabsmanagerJo Lynn Gunness(�g. 27).
It is triangularin cross-sectionandmeasures7.1 cm in length,4.9 cm in width and
wasfound on the surfaceof the southfaceof the trench. This artifact wasusedfor
sawing or cutting insteadof being�nished into anadze.This is apparentfrom heavy
chippingandusewearalongtwo edges.A basalthammerstonewasunearthedduring
backhoeexcavationapproximately4 m from thewestendof thetrenchatanunknown
depth(�g. 28). Thehammerstonemeasures9.1cmat its maximumlength,9.1cmat its
maximumwidth, 5.2cm in thickness,andweighs650g. Thehammerstonewasfash-
ionedfrom a water-worncobbleandexhibits threeinstancesof wear:1) a smallrough
surfacein a locationthatwould facilitategrip with the index �nger; 2) wearresulting
from crushingof hardobjects;and3) a chippedsurface,asif brokenduringstonetool
manufacture.This artifactlikely functionedasamulti-purposecrushing/�akingtool.

Table 12. Artif actsfrom elsewherein trenchA

Material Backdirt I II III Total

Basalt 1296.7 28.2 117.3 0 1442.2
Bone 0.3 0 13.5 4.0 17.8
Crustacean 0.5 0 1.5 0.6 2.6
Mollusk 7.8 0 2.4 tr. 10.2
Kukui 0.8 0 1.1 0 1.9
Charcoal 0 0 0.5 0 0.5

Total 1306.1 28.2 136.3 4.6 1475.2

Figure26. Utilized �ak e from layerI.

Only a few ecofactswererecoveredoutsideof testunit 1. Nine fragmentsof un-
burnedkukui weighing 1.9 g and four fragmentsof unidenti�ed charcoal,0.5 g in
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Figure27. Adzeblankunearthedby backhoe.
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Figure28. Hammerstoneunearthedby backhoe.

weightwererecoveredfrom thesurfaceandwallsof thetrench.Threeunmodi�edbird
boneswerefound in layer III alongthenorthwall (table13). Theseconsistedof one
intactshearwaterlimb boneweighing1.6 g, onemediumor largebird bonefragment
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weighing0.3g, andonelargebird bonefragment,2.1g in weight. Theseboneswere
likely depositednaturally. A concentrationof � ve fragmentsof unmodi�ed turtlebone
weighing13.5 g wasfound in layer II nearthe eastendof the north wall. Seatur-
tle wastraditionally eatenin ancientHawai`i andits shell wasusedin �shhooks and
ornaments(Emory et al. 1968;Buck 1957). Onemediumvertebratebonefragment
weighing0.1 g wasfoundon thesurfaceof the north wall andonesmall to medium
mammalbonefragmentwasrecoveredfrom thesurfaceof thesouthwall.

Twenty-threewhole and fragmentedmarineinvertebratesweighing 13.6 g were
foundon thesurfaceandin thewallsof thetrench(table11,pg.32).

Table 13. Numbersof identi�ed vertebratefaunalspecimens,trenchA

Layer
Taxon II III Surface Total
Aves

LargeBird 0 1 0 1
MediumProcellariid 0 1 0 1

Indeterminate
MediumVertebrate 0 0 1 1

Reptilia
SeaTurtle 5 0 0 5

Total 5 2 1 8



Chapter 5

Summary and Conclusions

Thischaptersummarizestheresultsof thearchaeologicalmonitoringat thePierDump
siteandthere-investigationof site50–80–15–4851.It concludesthat theundertaking
at thePierDumpsitedid not affect historicpropertiesbecausehistoricpropertiesare
notpresent.Re-investigationof site50–80–15–4851yieldedinformationimportantfor
Hawaiianhistoryandprehistory.

Monitoring

Archaeologicalmonitoringwasperformedduringtrenchingactivitiesat thePierDump
site, MCTAB, O`ahuIsland,Hawai`i. No evidenceof traditionalHawaiian cultural
depositionwasfound,thoughexcavationdid produceinformationaboutthedepthand
extentof thePierDumpfacility.

Sincethe only cultural materialsdiscoveredduring the courseof excavationsat
theBellows MCTAB PierDump werethoseassociatedwith theactivities of thePier
Dump,it is highly unlikely thatthesoil andgroundwaterinvestigationactivities of the
undertakinghadany adverseeffect on thehistoricpropertiesof theprojectarea.The
Pier Dump's wastelayer beganroughly onemeterbelow the presentgroundsurface
andextendedto either the groundwaterlineor sterile sand,roughly 3 m below the
presentgroundsurface.If any traditionalHawaiianculturaldepositseverexistedin the
projectareait is certainthatthecreationof thePierDumpfacility destroyedany clear
evidenceof them.

Inter pretation of Feature1 and Adjacent Ar eas

Analysisof culturalmaterialsfrom feature1 andtheadjacentareasuggeststhatmul-
tiple activities took placethere. The abundanceof basalt�ak espoints to stonetool
manufacture,andthehammerstonefoundin trenchA mayhaveproducedmany of the
�ak es. The presenceof a seaurchin spine�le suggeststhat �shhook productionwas
alsotakingplacein thearea.Thechoppingtool mayhave beenusedin resourcepro-
cessingactivitiessuchasdis-articulatingthepig whoseremainswerefoundin thesame

39
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layer. Theutilized �ak eswerelikely usedfor �ner resourceprocessing,andthethree
�re pitswereprobablyutilizedfor cooking.Largequantitiesof unburnedkukuinutshell
indicatenutextractionfor torchfuel, relishconsumption,or �shing procedures.These
activities werenot simultaneous,but took placeovera periodof time. It is possibleto
orderthesequenceof eventsasfollows:

• The earliestcultural event was the initial depositionof cultural layer II. This
tookplaceata timethatwasn't dateddirectly in testunit 1, but wouldhavebeen
pene-contemporaneouswith initial settlementelsewhereon thesandyplain. 14C
datescontrolledfor sampleprovenanceandcompositionfactorsindicatethatthis
did not takeplacebeforeA .D. 1150(Dye2000);

• Sometimeafter initial depositionof layer II, feature1 wasexcavatedinto layer
III andalargecoralslabwassetuprightat thenorthendof thefeature.Thecoral
slabwassetdirectly into theclean,whitesandof layerIII beforethefeaturewas
usedto contain�res;

• Thefeaturewasutilized for anundeterminedperiodandabandoned.Theperiod
of featureusewasalmostcertainlyshorterthantheestimateof thetimebetween
thetwo 14C datesof 60–250years,althoughhow muchshortercannotbedeter-
minedwith thedataat hand;

• Coralcobbles,mostlyshowing noeffectsof burning,weredepositedat thebase
of feature1, on topof theremainsof �res thathadbeenbuilt in thefeature.The
functionof thecobblesis notknown. They appearto havebeendepositedaspart
of the�ll afterthefeaturefell into disuse;

• Thefeature�lled with sandrelatively quickly, up to a level just below thetopof
thecoralslab,whenit wasagainusedasa �repit, asevidencedby thedarkcolor
of thesandsouthof theslabandthe�re-crackedrocksrecoveredthere;

• Theshallow �repit wasabandonedandwascoveredwith layerII culturaldeposit;
and

• Habitationactivitiesceased,asevidencedby depositionof thewhitelayerI sand.

The presenceof a passionfruit seedin feature1 may help datethe feature. The
passionfruit vine was introducedto Hawai`i in early historic times (H. Lennstrom
pers.comm. 2003). It is thought to have reachedthe islandsprior to 1871 and is
�rst mentionedin literatureregardingHawaiian �ora in the1880s(Hillebrand1965).
Site50–80–15–4851is locatednearkuleanahouselots of themid-nineteenthcentury

kuleana
(Tuggle1997),thusthe featuremaydateto theearlyhistoricperiod. Conversely, the
seedmay be intrusive and the featuremay dateto the prehistoricperiod. All other
artifactsandecofactsfound within feature1 areconsistentwith traditionalHawaiian
use.The 14C datessupporta lateprehistoricor earlyhistoricperiodagefor feature1
anddonothelpdistinguishthesetwo possibilities.

Like otherfeatureson theBellows plain,basaltwasthemostabundantmaterialin
feature1 (DesiletsandDye2002;Dye1998).However, thebasaltdescribedfrom other
Bellows featuresmostoftenoccursin theform of �re-crackedrock (DesiletsandDye



CONCLUSION 41

2002),while basaltdebitagewasdominantin feature1. Nevertheless,a concentration
of basalt�ak eswasfound in the 1998excavationof transect4, feature1, which lies
directly to thesouthof trenchA (Dye 1998:37).This areawasdescribedasa ”basalt
workshop”(Dye 1998:52)andmay have beenassociatedwith feature1 in trenchA,
as the basalt�ak es were of similar quality in the two features. The feature1 area
mayalsobecharacterizedasabasaltworkshop,thoughtheabundanceof charcoaland
food remainsfrom in andaroundthe featureindicatethat other activities werealso
performedthere.

Fire-cracked rock wasstrangelyabsentfrom the deepestlevels of feature1, and
this wasa majorcomponentof many otherfeatureson theBellows plain (Desiletsand
Dye 2002). In addition, most of the coral from feature1 was unburnedand could
not have functionedasoven stones. Aside from the lithic assemblage,the contents
of feature1 weresimilar to otherprehistoricfeaturesdescribedat Bellows,consisting
of bone,charcoal,kukui nutshells,and invertebrates(Dye 1998). The �re-cracked
rock recoveredfrom the featureappearsto have beenusedafter the deep�repit was
abandoned,but whenthetopof thecoralslabwasstill visible.

Basaltdebitagewasalsodominantelsewherein trenchA, thoughlayer II of test
unit 1 yielded almostequalnumbersof kukui nutshell fragments( � 400 fragments)
andbasaltdebitage(401�ak es),althoughbasaltoutweighedkukuiconsiderably. Large
numbersof unburnedkukuinutshellswerealsofoundin theexcavationof Block IVC7
locatedjust on theothersideof Puh̄aStream(DesiletsandDye2002:147).

However, noneof thekukuinutshellsfrom earlierBellowsexcavationsarereported
to exhibit cut marks. If the kukui nutshellsrecoveredfrom test unit 1 were in fact
modi�ed by humans,they areasigni�cant �nd. Cutkukuinuthasneverbeendescribed
from archaeologicalsitesin Hawai`i or elsewherein thePaci�c (Y. Sinoto,pers.comm.
2003). Furtherresearchshouldbe conductedon theshellsto determinewhatkind of
tool producedthecutsandif thereis patterningregardingthe lengthanddirectionof
theincisionsandwhichportionof theshellwascut. Thismayrevealif they arein fact
a productof humanactivity or weremadeby insectsor othernaturalprocesses.Note
that thecut kukuinutshellscamefrom the layerabove feature1, andnot from within
thefeature.

Feature1 is distinctive in a numberof ways. The abundanceof basalt�ak esand
absenceof �re-cracked rock at the baseof the featureis unusualamongfeatureson
the Bellows plain. Feature1 wasalso much larger thanmany of the other Bellows
features,stretching450 cm in lengthand84 cm in thickness.Yet, the elementthat
truly setsfeature1 apartis the largecoral slabthat lines thehearth.Coral slab-lined
hearthsareuncommonin Hawai`i andhave not beenfoundelsewhereon theBellows
plain.

Conclusion

The undertakingat the Pier Dump site had “no effect” on signi�cant historic sites.
Thedumpitself is notsigni�cant (Yoklavich andLeineweber1997)andarchaeological
monitoringof theundertaking's excavationsdid not revealany potentiallysigni�cant
remains. In particular, humanremains,the possiblepresenceof which wereof con-
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cern to peoplein the Waimānalocommunity, werenot encountered.Futureground
disturbanceat this locationwill have “no effect” onhistoricsites.

Re-investigationof aportionof site50–80–15–4851providedanopportunityfor lo-
calcommunitymembersto exploreremainsof traditionalHawaiiancultureatMCTAB.
This experiencewill be potentiallyusefulfor themin their rolesasreviewersof pro-
posedmilitary usesof thestation.There-investigationof thesiteyieldedinformation
importantfor Hawaiianhistoryandprehistory. Thecoralslablined�repit featureis the
�rst of its type discoveredon the sandyplain. Elsewhere,�repit featuresaresimple,
unlinedpits. The relatively latedateof the featureraisesthe possibility that it might
belongto theearlyhistoricperiod.If this werethecase,thenthe�repit' s uniqueform
might be an indicationof changingpatternsof behavior relatedto themassive social
changesof theperiod.

Futuregrounddisturbanceat site 50–80–15–4851shouldbe precededby archae-
ological datarecovery excavations,which ideally shouldencompasssuf�cient area
to exposeoneor moresubsurfacefeaturesandthe paleosolsurroundingthem. Data
yieldedby this type of excavationwould complementsimilar settlementpatterndata
collectedfrom site50–80–15–4853(DesiletsandDye2002).



Appendix A

Excavation Contexts

Context Unit Layer Level Depth�

1 North face;0–2.3m horizontal Surface N/A N/A
2 North face;2.3–5.5mhorizontal Surface N/A N/A
3 North face;5.5–9.5mhorizontal Surface N/A N/A
4 North face;5.5–9.5mhorizontal I N/A N/A
5 North face;5.5–9.5mhorizontal II N/A N/A
6 North face;5.5–9.5mhorizontal III N/A N/A
7 North face;2.3–5.5mhorizontal Fe1 N/A N/A
9 North face;0.2–3mhorizontal III N/A N/A
11 North face;2.3–5.5mhorizontal II N/A N/A
12 North face;2.3–5.5mhorizontal Fe1 N/A N/A
14 Westface II N/A N/A
16 Southface;0–3.5mhorizontal Surface N/A N/A
18 Southface II N/A N/A
19 Southface;4.1mhorizontal Unknown N/A N/A
20 TU 1 I 1 N/A
21 TU 1 I 2 N/A
22 TU 1 I 3 N/A
24 TU 1 II 1 N/A
26 TU 1 II 2 N/A
29 TU 1 II 2 N/A
30 TU 1 II 3 N/A
32 TU 1 II 3 53
33 TU 1 II 3 51.5
34 TU 1 II 3 54
35 TU 1 II 4 N/A
37 TU 1 II 4 64
38 TU 1 Fe1 1 N/A
40 North face,eastend Surface N/A N/A
41 Southface Surface N/A N/A
42 TU 1 III 2 N/A
43 TU 1 Fe1 2 N/A
44 TU 1 Fe1 2 90.5
45 TU 1 Fe1 2 90
46 TU 1 Fe1 2 91
47 TU 1 Fe1 2 91
48 TU 1 Fe1 3 N/A

Continuedonnext page
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Continuedfrompreviouspage

Context Unit Layer Level Depth	

49 TU 1 Fe1 3 93
50 TU 1 Fe1 3 94
51 TU 1 Fe1 3 96
52 TU 1 Fe1 4 N/A
53 TU 1, Northwall II N/A N/A
54 TU 1, Eastwall II N/A N/A
55 TU 1 II N/A N/A
56 North face,eastend II N/A N/A

	 Centimetersbelow surface.



Appendix B

Vertebrate Faunal Categories

This appendixcontainsdescriptionsof the categoriesusedby Alan C. Ziegler in the
identi�cation and analysisof vertebratefaunalremains. The descriptionsare listed
alphabeticallyby taxonwithin classto facilitatereference.

Aves

Lar geBird member(s)of indeterminateorder, andfamily in thegeneralsizerangeof
albatross,booby, frigatebird,goose,eagle,turkey, raven,andsoon; in Hawaii, a
numberof native or historically introducedspeciesof up to a half-dozenorders
couldpotentiallybe.

Medium Bird Member(s)of indeterminateorderandfamily in thegeneralsizerange
of shearwater and petrel, tropicbird, night-heron,duck, hawk, junglefowl (=
chicken),moorhenandcoot,curlew, gull, owl, crow, andsoon; in Hawaii, prob-
ably no passeriformotherthanCorvushawaiiensis(HawaiianCrow) would be
includedbut a numberof native or historically introducedspeciesof up to a
half-dozenorderscouldpotentiallybe.

Medium Procellariid Medium-sizedmember(s)of the family Procellariidae,in the
generalsizerangeof Puf�nus paci�cus(Wedge-tailedShearwater),Puf�nus newelli
(Newell'sShearwater),andPterodromaphaeopygia(HawaiianPetrel).

Puf�nus sp. Member(s)of thisgenusthatin Hawaii mostlikely includetherelatively
small speciesPuf�nus nativitatis (ChristmasShearwater) and, possibly, Puf�-
nuslherminieri (Audubon'sShearwater;seeOlsonandJames1982:33),aswell
asthe medium-sizedspeciesPuf�nus paci�cus (Wedge-tailedShearwater)and
Puf�nus newelli (Newell'sShearwater).

Small Anatid Duck(s) in the sizerangeof Anaswyvilliana (Hawaiian Duck), Anas
laysanensis(LaysanDuck), and somemigrant or accidentalcontinentalteal;
smallerthan most other migrant ducksthat often reachthe Hawaiian Islands,
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whichareoftenin thegeneral”medium”sizerangeof continentalAnasplatyrhyn-
chos(Mallard).

Small Procellariid Smallermember(s)of thefamily Procellariidae,in thegeneralsize
rangeof Puf�nus nativitatis (ChristmasShearwater), Bulweria bulwerii (Bul-
wer's Petrel),Pterodromahypoleuca(Bonin Petrel),aswell as,possibly, Puf�-
nuslherminieri (Audobon'sShearwater;seeOlsonandJames1982:33)andthe
extinct Pterodromajugabilis (GracilePetrel)of OlsonandJames1991:17–22.

Indeterminate

Medium Vertebrate Compriseshighly fragmentedbonematerialrepresentingmem-
ber(s)of indeterminateclass,order, andfamily, but with anestimatedhead-and-
bodylengthof from about0.3m to, roughly, 2.0m.

Small Vertebrate compriseshighly fragmentedbonematerialrepresentingmember(s)
of indeterminateclass,order, andfamily, but with anestimatedhead-and-body
lengthlessthanabout0.3m.

Mammalia

Medium Artiodactyl Member(s)of indeterminatefamily, other thanSuidae(pigs);
althoughon most isolatedPaci�c islandsthe possibilities(all historically in-
troduced)areprobablylimited to Cervidae(variousdeer)andsmallerBovidae
(Capra hircus [DomesticGoat] and Ovis aries [DomesticSheep]);however,
in Hawaii, Antilocapra americana(Pronghorn)of the family Antilocapridae,
as well as the bovid Ovis musimon(Mou�on)–introducedin 1959 and 1954,
respectively–mustadditionallybeconsidered.

Rattusexulans Comprisesall materialof this Polynesian-introducedspeciesthat,be-
causeof its relatively small size, could be distinguishedwith somedegreeof
certaintyfrom correspondingmaterialof the largerRattusnorvegicus(Norway
Rat)andRattusrattus(Roof Rat),bothhistorically introducedto theHawaiian
Islands.

Susscrofa Comprisesmaterialpresumablyrepresentingthisspeciesalthoughtheusu-
ally fragmentaryremainsprobablycould not be safely distinguishedfrom re-
mainsof othersuidssuchasSusbarbatus(BeardedPig)andBabyrousababyrussa
(Babirusa)of furthersouthwestin thePaci�c; thus,for certainlocalitiesI pref-
acethe scienti�c namewith ”cf.”. (Justas in the caseof the DomesticDog,
I doubtthat it is possibleto distinguishremainsof pre-ContactPaci�c domesti-
catedpigsfrom morphologicallysimilarbreedsof post-Contactintroducedones,
althoughindividualsof extremelylarge or otherwiseosteologicallydistinct in-
troducedmodernbreedsof this samespeciesmight besuccessfullyidenti�ed as
such.)
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Osteichthyes

Carangid Member(s)of the family Carangidae(Jacks),of which thereareover 20
speciesin Hawaii; mostof themdeeper-waterandfairly largeforms;thespecies
Caranxignobilis (Ulua—or Pāpio for thesmalleryoung)sometimesrangingin
closeto shore,andreaching100cmor morein length.

Fish Material of indeterminateclassandfamily, althoughessentiallyalwaysa bony
�sh ratherthansharkor ray.

Scarid Member(s)of thefamily Scaridae(Parrot�shes),of which thegeneraCaloto-
mus(2? species)andScarus(4–5 species)areessentiallythe only 2 expected
to occur in Hawaii, both being typically inshoregroups,and including 1 or 2
speciesthatmayreach70cmin length.

Reptilia

SeaTurtle Comprisesfragmentaryremainsthat could not be assignedto a particu-
lar oneof the half-dozenspeciesof marineturtlesfound in thePaci�c; among
theseveralcheloniids,Cheloniamydas(GreenSeaTurtle) is possiblythemost
abundantand,apparently, theonemostoften taken for food; Eretmochelysim-
bricata (Hawksbill SeaTurtle is usually found muchlessfrequentlyandis ap-
parentlynot eatenalthoughthehorny scutesof thecarapaceandplastron(”tor-
toiseshell”) areusedartifactually; while the soledermochelyid,Dermochelys
coriacea(LeatherbackSeaTurtle–whichlacksthe large �at bony platesof the
carapacefound in all otherseaturtles)is an importantegg-producerfor human
foodpurposesin Indonesia,Malaysia,andprobablyotherareasof theSouthwest
Paci�c, althoughit doesnot lay eggsin Hawaii.
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Glossary

Entriesfor Hawaiian words are excerptedor paraphrased,wherepossible,from the
HawaiianDictionary(PukuiandElbert1971),or from Lucas(1995).Geologicalterms
arefrom AmericanGeologicalInstitute(1976). Archaeologicaltermsarefrom Bray
andTrump(1982)andMignon(1993).

`ili`ili Pebble,smallstone,asusedin dancesor kōnane. Seealsokōnane.

`ōpihi A limpet,Cellanasp.

ahupua`a TraditionalHawaiian land division usuallyextendingfrom the uplandsto
thesea.

hapawai A shell�sh, Theodoxusvespertinus, endemicto Hawaii and found at the
mouthsof streams.

ir onwood An historicallyintroducedlargetree,Casuarinaequisetifolia.

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

koahaole An historicallyintroducedsmalltree,Leucaenaglauca.

kōnane Ancientgameresemblingcheckers,playedwith pebblesplacedin evenlines
ona stoneor woodboard.

kukui Thecandlenut,Aleuritesmoluccana.

kuleana Right, title, property, portion, responsibility, jurisdiction,authority, interest,
claim,ownership.

lantana An historicallyintroducedshrub,Lantanacamara.

māhele Landdivisionof 1848.

makai Seaward.

paleosol A soil of thepast,oftenburied.

pāpio A growth stageof variousCarangid�shes.
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passionfruit An introducedvine,Passi�ora edulis, with anediblefruit.

pipipi A marineshell,Neritapicea, commonin theintertidalzone.

project Thearchaeologicalmonitoringandrelatedactions,includinglaboratoryanal-
ysesandreportpreparation.Seealsoundertaking.

terminusantequem A datelaterthananarchaeologicaleventof interest.

uhu An adultparrot�sh, oneof two generaof theScaridaefamily known to occurin
Hawai`i.

ulua An adultof variousCarangid�shes.

undertaking Thesoil andgroundwaterinvestigationsat thePierDumpsite.
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