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Chapter 1

Intr oduction

At therequestof CH2M Hill, underthe directionof the U.S. Air Force,T. S. Dye &
Colleaguesirchaeologistdnc. conductedarchaeologicamonitoringat thesite of soil
andgroundwvaterinvestigationsat the Pier Dump site, subsuréceinvestigationof the
edgeof nearbysite 50-80-15-485Igndanarchaeologicaiour of culturalresourcest
theMarine CorpsTraining Areaat Bellows (MCTAB), O ahulsland,Hawai’i (g. 1).

Throughouthis report,the term undertakingwill referspeci cally to the soil and
groundwaterinvestigationsandto any associatedyrounddisturbingwork. The term
projectrefersspeci cally to archaeologicamonitoring,testing,anddatarecovery per
formedby T. S. Dye & ColleaguesArchaeologistsinc. in responseo undertaking
actities.

Nature of the Undertaking

The undertakingconsistedof soil and groundwvaterinvestigationsand cleanupat the
PierDumpfacility at MCTAB, O ahu.Theundertakingvasdirectedby the Air Force
but took placeon Marine Corpscontrolledland. Activities requiring grounddistur
banceincludedtrenching testpitting, andexcavationof a largewaste-holdingrea.
CH2M Hill utilized heavry machineryto remove sedimentfrom the Pier Dump,
including a back-hoeanda large excavator Sedimentisturbedduringtrenchingand
testpitting wassortedthroughto remove large debris ,which wastheneithermovedto
thewaste-holdingareaor takendirectly to a dumptruck for disposaloff-site. Smaller
debris,includingbottlesandscrapmetal,werenotremovedandreturnedo theground
asthetrenchwasback- lled, presumablyto beremovedduringa laterproject.
Thesoil andgroundvaterinvestigatiortook placeattentestpitsandthreetrenches.
Thetestpitswereeachroughly4 m long,2 m wide and3 m deep.The rst trenchwas
excavatedroughly eastto westnearthe northernextent of the Pier Dump, startingat
thesoutheasteroornerof alargeconcretaampbuilt for theU.S.Marines'actuitiesin
thearea.Thistrenchwasroughly45 m long, 1-2m wide, and3 m deepat its deepest
extent. Thesecondrenchwasexcavatednorthto south startingfrom roughlythemid-
point of the rst. Thistrenchwasroughly 100m long, 1 m wide, and3 m deepat its
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2 CHAPTER1. INTRODUCTION

deepesextent. Thethird and nal trenchwasdugfrom approximatelythe mid-point
of thesecondstartingroughly4 m from theedgeof trench2. Thistrenchwasroughly
20 mlong, 1 m wide andupto 3 m deep.

The Project

T. S.Dye & ColleaguesArchaeologistdnc. conductedarchaeologicamonitoring of
all grounddisturbingactivities of the undertakingdeterminedn consultatiorwith the
StateHistoric PreserationDivision (SHPD)to have the potentialfor anadwerseeffect
onsigni cant historicsites.The primaryfocusof the projectwasonthediscoveryand
appropriatéreatmenbf historic propertiesaffectedby the undertaking.

The projectalsore-investigateaite 50—80-15-4851yy re-openingandextending
the transect4 excavation of Dye (1998). This work was carriedout by Waimanalo
residentsmary of whom are actively involved in reviewing baseactvities for their
effect on cultural sites. The work gave theman opportunityto seeandinvestigatea
traditionalHawaiian culturaldeposittypical of thosefound elsevhereat Bellows. The
locationof the excavationalonga previously excavatedtrenchexposeda long section
of the sitewith a minimum of new disturbanceo culturaldeposits.

Finally, a public archaeologicalour of cultural sitesat Bellows Air Force Station
(AFS) and MCTAB, attendedby approximately40 membersof the community was
conducted.The goal of thetour wasto describethe distribution of traditionalHawai-
ian cultural depositsin relationto the dynamicgeomorphologyof the sandyplain at
Bellows AFS/MCTAB andto modi cations of the plain madeby the military.

Project Authority and Standards

Archaeologicalmonitoring was performedunderthe authority of Section106 of the
NationalHistoric Preseration Act of 1966,asamended.Field proceduresverecon-
ductedin accordancavith an archaeologicaimonitoringplan (AMP) (Dye 2002) ap-
provedby the Hawai'i StateHistoric Preseration Of ce.

This monitoringreportis draftedto meetthe requirement&and standard®of both
federaland statehistoric preseration law. Theseinclude Sections106 and 110 of
theNationalHistoric PreserationAct of 1966,asamendedChaptei6eof theHawai'i
RevisedStatuesthe StateHistoric PreserationDivision's draft RulesGoverningStan-
dardsfor Archaeol@ical Monitoring Studiesand Report$813—279) andthe research
designdevelopedfor Bellows AFSandMCTAB by Dye (1998)basednthesettlement
patternmodelof Tuggle(1997)andimplementedyy DesiletsandDye (2002).

Report Organization

Thereportbeginswith anhistoricaloverview of land-useandarchaeologyn theproject
area. The next sectionpresentsa descriptionof the projectsite, monitoringmethods,
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andarchaeologicalechniquesisedin there-investigatiorof site 50—80-15-4851Fol-
lowing this, the resultsof archaeologicamonitoringandsite re-investigationare pre-
sented Projectresultsaresummarizedn the nal section.

Marginal noteshave two functions.They call outthe rst occurrencef wordsthat
appeain theglossaryandthey referto particularsectionof variousSHPDdraft rules.
Theselatter notesindicatethat adjacentext is intendedto addresgprovisionsof the
notedrule. They areprovidedasa convenienceor thetechnicalreviewer.

EEEN=NEREE————

Figurel. Locationof the Pier Dump Site, archaeologicasites,andhistoric-period
sitesat Bellows Air ForceStation,O ahu.
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Chapter 2

Background

The undertakingis locatedat the coast,southof Puta (Waimanalo)stream(g. 1).

The physicalervironment,historic propertiesandhistory of Bellows AFS have been
describedn detail by severalauthors(Eidsnessl993; Tuggle1997;Farrell and Spear
1997).Recentintensie studiesncludeDye (1998)andDesiletsandDye (2002). The

following informationis a brief review thatprovidescontext for the project.

Physical Environment

Bellows AFS/MCTAB, about635ha(1,570a.) in area( g. 1), is locatedon thewind-
ward coastof theislandof O ahu.lt is boundedby WaimanaloBay on theeast,Keolu
Hills on the north and northwest,and Waimanalo Town and Waimanalo Bay State
RecreatiorAreaon the southwestandsouth.

Therearethreedistinct landformsat Bellows AFS/MCTAB, including unconsol-
idated Holocenesands,lithi ed Pleistocenedunes,and volcanic hills. The coastal
portion of Bellows Air Force Station/MCTAB is alow plain formedby a seriesof un-
consolidatedtalcareousandbeachridgesand swales. Calcareousandson the plain
weredepositedasthe seafell to its presentevel from a high-standof approximately
+1.8m in the mid-HolocengDesiletsandDye 2002:7ff.). Immediatelyinland of the
plainis aseriesof lithi ed Pleistoceneluneshatrise severalmetersabove the coastal
plain. The volcanic Keolu Hills form the northernand northwesterrboundarieof
Bellows AFS/MCTAB.

Puha Stream(now called Waimanalo Stream),which drainsthe traditional land
divisionof Waimanaloahupua'acutsthroughthe Pleistoceneglunesnearthemiddle of
BellowsAir ForceStation/MCAB. Beforeit waschannelizedn thetwentiethcentury
thestreammeanderedcrosghe plain depositingnutrient-richterrestrialsediment®on
the relatively infertile sands creatingervironmentssuitablefor traditional Hawaiian
aquaculturendirrigatedagriculture.

Much of Bellows AFS/MCTAB hasbeenmodi ed by military constructioractivi-
ties. Thisis especiallytrue of theundulatingopographyof thecoastaplain,whichwas
mostly attenedduringWorld War Il for developmentof air eld runwaysandsupport
facilities.

5
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Rainfall at Bellows AFS/MCTAB averages89 cm a yearat the coastand113cm
inland. The dominantvegetationis a comple of introducedtaxa,includingironwood,
koa haole lantanaandkiawe

History

Archaeologicaland archival datafrom Bellows AFS/MCTAB indicate a long-term
Hawaiian occupationwith developmentof pond eld irrigation alongthe inland sec-
tionsof WaimanaloStreamandhabitationsitesalongthe streamandthecoast.Archae-
ologicalinformationindicatesuseof theinteriorbeachridgesandswaleswith activities
thatincluded re-making, cooking, lithic working, andburials. Most of this actity
took placeon a stableland surfacewith little stratigraphicdevelopmentexceptalong
thestreamandnearthe coastwhereculturaldepositsarerelatively thick.

Archaeologicalvork indicateghatthereareremnant®f a paleosokcattere@cross
the entireplain. This surfaceexistedon undulatingbeachridgesand swalesthat can
beidenti ed on pre-WWII topographicmaps,andis probablythe main occupational
surfaceassociatedvith Hawaiian use of the area. The paleosolis found todayin a
variety of situationsdeterminedprimarily by the natureand extent of modernland
alterations. It canbe found wholly or partially exposedandde ated with traditional
Hawaiian cultural materialson the surface;nearthe surfacebeneathgradedmaterial,
roads,or runways;anddeeplyburiedby Il materialsn formerswales.

TheWaimanalocoastaduneswverereportedo containmary burials(Finsch1879).
Theseprobablyre ect a large settlemeninland and southof Bellows AFS/MCTAB,
ratherthandensesettiemenalongthe coastof Bellows.

At thetime of the mahele theland on which Bellows AFS/MCTAB waslateres-
tablishedwasin theahupua’aof Waimanalo.Waimanalowaspartof the Crown Lands
of Kamehamehadll duringthe mid-nineteentttentury Recordsindicatethat the fo-
cusof early historic-erasettlementn Waimanalowasinland of whatis now Bellows
AFS/MCTAB in areasassociatedavith intensive developmentof irrigatedagriculture
alongWaimanaloStreaminland of the plain (Silva 1981). Land CommissionAwards
andclaimsfor landsnow partof Bellows AFS/MCTAB arelocatedalongeithersideof
thestream(Tuggle1997).

Landusechangedn 1850whenmostof theregionwasleasedo ThomasCummins
for ranching(Silva 1981). Cumminsraisedhigh-qualitybreedcattle,racehorsesand
sheep.Ranchingactiities gave way to sugarcaneultivationin the late 1870swhen
WaimanaloSugarCompaly waschartered Sugarcangvascultivatedon volcanicsoils
andon the mixed volcanicand calcareousandsnearKeolu Hills anddid not extend
ontothe sandysoilsof the coastabplain.

WaimanaloMilitary Reserationwasestablishedn 1917,with boundariesearly
the sameasthoseof Bellows AFS/MCTAB. Little military usewasmadeof thereser
vationuntil 1933whenthe nameof the resenation waschangedo WaimanaloMili-
tary Reseration,Bellows Field, anda shortrunway at the southendof theresenation
andatargetrangewere constructedNew runwayswere underconstructionvhenthe
Japanesattacled on December7, 1941. Extensve constructiontook placeduring
World War I, duringwhichtime it wasusedasanair eld.
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Following thewar, useof Bellows changedyraduallyfrom anair eld to othermil-
itary functions,including training, recreationand communications During the Cold
War, aNike/Herculesnissilesitewasconstructeditthe southendof Bellows. Interior
areasvereleasedor cattleranching.

Historic Properties

Informationon the known historic propertiesof Bellows AFS/MCTAB wascompiled
in the 1990s. Tuggle (1997)inventoriedarchaeologicasitesdatingto the traditional
Hawaiianandearlyhistoricperiods.Surfacestructuraremainsrom the historicperiod
prior to 1950wereinventoriedby Yoklavich andLeineveber(1997).

Ar chaeologicalSites

Elevenarchaeologicasitesat Bellows AFS/MCTAB arecurrentlyrecognizedashis-
toric properties( g. 1, pg. 3). The elevensitesdo not include site 50—-80-15-511a
propertyon the NationalRegisterof Historic Places.The boundarie®f this site were
dravn whenthe distribution of archaeologicatemainsat Bellows waspoorly known.
Over the years,as information on historic siteshasaccumulatedjt becameappar
entthatthe boundarie®f site 50-80-15-51borelittle relationto the distribution of
archaeologicatemains.Consequentlysite boundariesvererede nedandthe signif-
icanceof the siteswereevaluatedwithout referenceto site 50—-80—15-511For these
reasonssite 50—80-15-511s no longerincludedin the inventoryof archaeological
sitesrecognizedashistoricproperties.

The PierDumpsiteis locatedmakaiof site 50—80-15-48513 seriesof traditional
Hawaiian cultural depositdocatedimmediatelysouthof Puha Stream( g. 1, pg. 3).
Thesitemeasureapproximatelys00m N-S by 975m E-W andcoversanareaof about
50 ha(124 a.). Portionsof the site werediscoseredin archaeologicaéxcavationsat
13locales(Tuggle1997:90ff.). Theboundarieof the site weredrawn to encloseall
13localeswith therecognitionthatcultural depositsarediscontinuouswithin the site.
Tuggle believesthat the cultural depositwas “originally a single surfaceof cultural
modi cation” (Tuggle1997:90)andthatit is discontinuousodayasaresultof modern
disturbanceTheculturaldeposithasbeenfoundatthesurfaceandatvariousdepthsup
to 140cm, primarily asa singlestratum“containinghearths postholespasalt aking
areas,andburials” (Tuggle 1997:90). Most of the cultural depositshave beenchar
acterizedby their excavatorsasdatingto traditionalHawaiian times, but maheleland
recordsindicatethat the site was a locus of Hawaiian settlemenin the early historic
period. Aerial photographsakenin the early 1940sindicatethatlarge portionsof the
siteweregradedand lled duringconstructiorof runwaysandassociatedacilities.

Surface Structural Remains

Yoklavich andLeineveber(1997)provide aninitial listing andevaluationof theknown
military resourcest Bellows AFS/MCTAB that pre-date1950. Their list containsa

§13-279-4(2)
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total of 160facilitiesor resourcesCold war (post-1950yesourcest Bellows arenot
signi cant (Binder1997).

The Pier Dump siteis locatedmakaiof runway 3R-21L,which wascompletedn
1942(g. 1, pg.3). Therunway is not eligible for listing on the National Register of
Historic PlacegNRHP)becausét lacksintegrity (Yoklavich andLeineneber1997:F-
15). Approximately 300 m southof the Pier Dump site is the location of the rst
Japaneseessekaptureof World War ll, amidgetsubmarinénvolvedin theDecember
7,1941Japanesattack(g. 1, pg.3). The midgetsubmarinevashauledaway soon
after it was capturedand nothing marksthe locationtoday The site of the midget
submarinecapturds probablynoteligible for listing ontheNRHPbecauséhelocation
lacksintegrity (Yoklavich andLeineveber1997:F-34).

Therearenosigni cant surfacestructuralremaingn thevicinity of the PierDump
site.



Chapter 3

Field Methods

Archaeologicamonitoringatthe PierDumpsiteswasperformedbetweerFebruaryl8
andFebruary26,2003by T. S.Dye & Colleaguesirchaeologistdnc. staf archaeolo-
gist Seamudl. Puette.Subsuréceinvestigationsat site 50—80-15-485Weredirected
by Windy K. McElroy, assistedby Kimberly Kalama, Bumpy Kanahele,Kanaloa
Koko, Valerie Curtis, Fred McGhee,and ThomasS. Dye. The archaeologicatour
wasconductedoy Dye andMcElroy. Dye, whois a quali ed archaeologistsenedas
principalinvestigatorfor the project.

Archaeologicaimonitoringtook placewithin the context of soil andgroundwvater
investigationat Bellows MCTAB, O ahu.Priorto eldw ork, thearchaeologicamoni-
tor attendedh safetyandwork planmeetingwith engineerénvolvedin theundertaking.
At the rst of thesemeetings and subsequenteetingsasnecessarythe archaeolog-
ical monitor explainedthe purposeof archaeologicaimonitoring, the authority of the
archaeologicaionitor to halt remediationactiities, andthe conditionsunderwhich
suchadecisionwould bemade.The eld proceduresndorganizationwerediscussed
atthesemeetingssoagreementouldbereachedn coordinationcommunicationand
scheduling.

Site 50—-80-15-4851vas re-investigatedwith trenchA, 27.5m long by 0.75m
wide, andlocatedapproximatelyé m from thenorthendof runway 21L. TrenchA was
setout slightly to the north of Transect# (Dye 1998:36ff.). Thetrenchwasexcavated
by backhoeanda single1 m? testunit, off the northfaceof the trench,wasexcavated
by hand. Thetestunit wasexcavatedwith trowel andwhisk broomin arbitrary10cm
levels within naturallayers. All sedimentsvere screenedhrough0.125in. meshto
facilitatetherecoveryof culturalmaterial.A datumwassecuredn thenortheastorner
of theunit, 2 cm above the naturalsurface. Materialswereassignedo contetsin the

eld accordingto vertical andhorizontalposition. The excavation contexts arelisted
in appendixA.

Collectedmaterialswere sortedin the laboratoryby materialtype anddescribed.
Vertebratefaunalremainswere identi ed to the lowest possibletaxonomiclevel by
Alan C. Ziegler and one sampleof wood charcoalwasidenti ed by Gail Murakami
of thelnternationalArchaeologicaResearchnstituteWood Identi cation Laboratory
Thesmallcollectionof invertebrateemainsvasidenti ed by Jefrey Putzi. Two pieces

9

§13-281-3



10 CHAPTERS3. FIELD METHODS

of identi ed organicremainsfrom securestratigraphiccontexts weresentto BetaAn-
alytic, Inc. for acceleratomassspectrometrgating.

Field recordingand samplingat the Pier Dump site were directedto addresshe
researctproblemsenumeratedn the AMP (Dye 2002). They areintendedto miti-
gateary potentiallyadwerseeffectsto historicproperties Standardef documentation,
recordingandanalysisof featuressoil andsedimenpro les, andartifactsaccordwith
the Secretanof the Interior's Standadsand Guidelinesfor Archaeol@ical Documen-
tation.

1. As no traditional Hawaiian cultural remainsor featureswere discoveredin the
procesof excavationduringthe undertakingthe archaeologicamonitor main-
taineddetailednoteson exposuresn placeof drawing detailedstratigraphigro-

les.

2. Pro le descriptiongnclude appropriatetechnicalinformation (in conformance
to standardestablishedby the U.S. Soil ConserationService)aswell as eld-
basednterpretation®f depositionahistory.

3. Dueto thepotentiallytoxic natureof the majority of sedimentgxcavatedduring
theundertakingpnly a cleanoverburdensoil samplewastaken.

Specialprocedurespplicablein the eventthathumanremainswereinadwertently
discoveredcanbefoundin the AMP (Dye 2002).No humanremainswerediscovered
duringarchaeologicamonitoring.



Chapter 4

Results

This chapterpresentshe resultsof archaeologicaimonitoring at the Pier Dump site
andre-investigatiorof site 50—80-15-4854t Bellows AFS.

Pier Dump Site Monitoring

Montoring took place during excavation of threetrenches nineteentest pits, and a
shallov contaminanholdingarea( g. 2).

Generalstratigraphyfor the Pier Dump areacanbe brokendown into threebasic
layers(tablel). Layerl is a cleanoverburdenfor the dump,consistingof light brown-
ish grey corallinesand(10YR 6/2) with an abrupt,smoothlower boundarygenerally
extendingto approximatelyonemeterbelow the currentgroundlevel. Layerll is the
dumpitself, consistingof brokenandintactbottles,rustingmetalscrap,andcontami-
nateddusky red sand(10R 3/2) with a clear, brokenlower boundarythe toxic nature
of which preventedall but avisualanalysis;generallyextendingto approximately3 m
belown the currentgroundlevel. Layerlll, whenpresentconstituteghe clean,sterile
sandof the originalbeachavery palebrown corallinesand(10YR 8/2).

Tablel. Stratigraphigro le descriptionfor trenchesl—3.

Layer Depth(cm) Color Description Inter pretation

| 0-100 10YR6/2  Light brovnishgrey sand, Calcareoudll
non-plastichon-sticly, dry; material
abrupt,smoothlower
boundary

Il 100-300 10R3/2 Dusky redsand;clear broken PierDumpwaste
lower boundary Il material

11} 300+ 10YR8/2  Verypalebrown sand, Intactnative

non-plasticnon-sticl, moist;  sediment
lower boundarynot obsered

11
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Temporary Contaminant-Holding Area

A shallaw, rectangulapit, roughly 6 m wide by 9 m long by 0.5 m deepandlocated
southof the projectarea,wasdug andlined with plastic sheetingfor the purposeof
holding potentially contaminatedoils and refuseuntil disposalneedscould be met.
Theareawasdugby alargeexcavator.

Stratigraphyfor theholdingareapit revealedonly Layerl, dueto theshallov depth
of the pit. No evidenceof traditionalHawaiian cultural depositswasproducedn the
excavationof this holdingareapit.

Trenchl

Trench1 was begun at the southeastornerof a large concreteblock installedover
Tinker Roadto facilitate heary machinerycrossing,andcontinuedfor roughly 45 m,
runningfrom westto eastwith awidth of roughly1-2m. The depthof thetrenchwas
determinedy eitherthe existing waterlineor wherethe Pier Dumplayergave way to
sterilesand( g. 3), roughly3 m below thecurrentgroundlevel.

Stratigraphyfor trench1 was mostly in line with the overall pattern,thoughthe
depthof Layer Il beganto taperoff asthe trenchcontinuedto the east,until Layer I
disappearedltogetherroughly 2 m from trenchl's easterrend. Additionally, Layer
Il wasnot detecteduntil roughly 15 m into the excavationof thetrench.No evidence
of traditionalHawaiian culturaldepositsvasproducedy the excavationof trenchl.

- OO0

Light brownish
grey sand

“ Dusky red sand
D Unexcavated

O —m=mm 20
cm

Figure3. Representate stratigraphiqro le, trenchl, southwestace.
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Trench?2

Trench2 wasbegunroughly 15 m down the lengthof trench1 from its westernend,
andran parallelto Tinker Roadat the bottomof a shallov swale. Trench2 wasap-
proximatelyl m wide and100m long. The depthof the trenchwasdeterminedy the
existing waterline,asthe Pier Dumplayerappearedo extendbeyondthis (g. 4), and
wasapproximately3 m on average.

Stratigraphyfor trench 2 varied from the generalpatternas Layer Il was not
reachedeforeexcavationwashaltedat the waterline,roughly 3 m below the present
groundlevel. Layerll extendedatleastuntil this pointandmayhave continueddeeper
The explanationfor this s likely the positionof trench?2 in a shallav swale. No ev-
idenceof traditional Hawaiian cultural depositswas producedby the excavation of
trench2.

|I| Light brownish grey sand

n Dusky red sand

Figure4. Representate stratigraphigro le, trench2, westface.

Trench3

Trench3 wasbegun4 m eastof the mid-point of trench2 andextendedanother20 m
east,maintaininga one meterwidth for the majority of thatlength. The trenchwas
excavateduntil the Pier Dumplayerterminatedn sterilesand,roughly 3 m below the
surface( g. 5).

Stratigraphyfor trench3 wasin keepingwith thegenerapatternof the PierDump,
with Layersl, Il andlll all appearingat their expecteddepths for the majority of the
trenchs length. However, roughly 2 m beforethe easternend of trench3, Layer Il
beganto diminishin thicknessfrom 2 m to about0.5 m. No evidenceof traditional
Hawaiian culturaldepositsvasproducedy the excavationof trench3.

Excavationof this trenchwashaltedfor atime assuspectedinexplodedordnance
(UXO) wasunearthedabout15 m from the beginning of the trench. The UXO con-
sistedof threetwistedmetalshellsthatappearedo be old bombs( g. 6). U.S.Marine



PIERDUMP SITE MONITORING 15

- Light brownish grey sand

E Dusky red sand

n Very pale brown sand

D Unexcavated

0—m=m 20
cm

Figure5. Representate stratigraphigro le, trench3, northeasface.

EOD (explosive ordnancedisposal)personnelater determinedtheseshellsto be 25
poundpracticebombsusedduringWorld War Il; lled with sandandwaterinsteadof
explosives.

Work on trench3 continuedfor anotherhalf day until seven moresuspected)XO
werediscoveredin the procesf excavation. Theseall appearedo beidenticalto the
25 poundpracticebombsfoundearliet only in muchbettercondition.Work wasagain
haltedas the Marine EOD was called. EOD determinedthe bombswere 25 pound
practicebombs.

TestPits

CH2M Hill dug nineteertestpits at the Pier Dump site, someattemptingto discover
the arealextent of the dump and othersto investigatelarge magneticanomalieghat
their earlier survey had detected.All of the test pits wereroughly 4.5 m long, 2 m
wide, and3 m deep. Excavationsof ten testpits throughoutthe pier dumpsite were
monitored:threesouthof thesoutherrendof trench2; four northof trenchl; two west
of trench2; andoneonthewesterrsideof Tinker Road.Noneof thetestpits produced
ary evidenceof traditionalHawaiianculturaldeposits.
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Figure6. Metaldebrissuspectedo be UXO, takenfrom Trench3.

Artifacts

Noneof theexcavationsof theundertakingproducedary artifactsof traditionalHawai-
ian manufcture. However, a numberof moremodernartifactswereunearthedn the
procesof excavation.

Oneof the artifacts,an “AbsorbineJr” bottle from trench?2, provedto be quite
usefulin datingthe useof the PierDump ( g. 12). AbsorbineJr. AntisepticLiniment
was rst producedin 1903, after its parentproduct,AbsorbineVeterinaryLiniment,
wasfoundto be asusefulto humansasit wasto animals. Americantroopsin World
War Il usedAbsorbinedr. to easetheir musclepains(W. F. Young, Inc. 2003), most
likely how the bottle cameto endup in the Pier Dumpfacility. Communicationsvith
a spolespersorfrom AbsorbineJr's manugcturer W.F. Young, Inc., indicatedthat
AbsorbineJr. wentthroughthreemajor bottle typesin its 100 yearhistory The rst
bottletype,usedfrom theliniment'sinceptionin 1903,wasanambercolored at-sided
bottle. The second,introducedsometimein the 1920s,wasa cleat round cylinder.
The third type, introducedin the 1950s,was a more tubular cylinder with a sponge
applicatortop (Larrabee2003). As canbe seenin gure 12, the bottle found matches
the Type 2 bottle,indicatingthatit wasproducedgsometimebetweenl 920and1959.
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Figure 7. A ceramicsherd,found during trench2 back lling proceduresbroken
by the treadsof the Excavator Tentatvely classi ed, usingLebo (1997),asa blue-
tintedironstonesherdwith a cobaltblue transferpattern(A.p.1850-1910).The piece
is brokeninto threesmallersherdsjs roughly 58.7mm high, 60.6 mm wide, 5.8 mm
thick atits thickestpoint, andweighs16.6grams.

Figure8. A metallicfork, foundduringtrench2 back lling proceduresThe piece
is 173mmlong, 24.2mmwide, and3.1 mm thick. Weightis 31.5grams.
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Figure9. Two bottlestakenfrom the Excavatorbucket duringtrenchl excavation.
a is 110.8mm long, 75.6 mm wide, 35.4 mm thick, andweighs154.7 grams. b is
129.1mm long, 48 mm wide, 27.3mm thick, andweighs121.7grams. Both bottles

aremostlik ely toiletry items.

Figure 10. Two bottlestaken from trench2. a is 58.1 mm long, 41.1 mm wide,
41.1 mm thick, andweighs73.8grams.b is 57.5mm long, 33.9mm wide, 34.5mm
thick, andweighs39.9grams.Thewords“Fleck's PerfectedCement’areembossedn
thebottle's side. Onthebottom,thenumbers12”, “1”, and“7” areembosse@round

asymbolplacedat the bottom's center
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Figure1l. A bottletakenfrom trench2. Thepieceis 186 mmlong, 72.2mmwide,
43.6mmthick, andweighs269.6grams.lt is likely eitheratoiletry item or perhapsa
spicy condimentdispenser

Figure 12. Two bottlestakenfrom trench2. a is 116.8mm long, 48.0 mm wide,
48.0 mm thick, andweighs96.8grams.b is 139 mm long, 49.1 mm wide, 49.1 mm
thick, andweighs148.2grams. Bottle b hasthewords“4  o0z. AbsorbineJr” em-
bossedalongthe top edge,and“W.F. Young,Inc. Spring eld, Mass,U.S.A” onthe
bottomface.W.F. Youngrecordsgive a manufcturedateof A.D.1920-1950s.
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Re-investigationof Site 50-80-15-4851

Re-investigatiorof site 50-80-15—-4851o0k placeattrenchA, acrosgunway 3R-21L
from the Pier Dump site (g. 13). This sectiondescribesandillustratesthe cultural
stratigraphyexposedin the trench, provides detailsof the excavation of testunit 1,
reportsandanalyzegwo “C datesandclassi esanddescribesartifactsandecofacts
collectedduringthe excavation.

TenchAl

Pe dumps e

A

Figure13. Locationof trenchA in relationto the PierDumpsite.

Stratigraphy

The stratigraphicsectionsexposedin trenchA are consistentwith the typical three-
layersequenceroposedor therestof site 50—-80-15—-485andotherareasf Bellows
(Dye 2000). The layersaredistinct, with palebrown surfacedeposit,a dark greyish-
brown culturaldepositbelon, andcleanwhite sandat the base.Thus,layer| consists
of secondarilydepositedsedimentslayerll is anintactculturallayer, andlayerlll is
composedf culturally sterile calcareousand(tables2-5, gs. 14-17). The bound-
ariesof eachlayer aresmoothandwell de ned in mostareasof trenchA, appearing
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clearerin the westendandbecomingmore gradualat the far eastend of the trench.
Theculturallayeris thickestin thewestendandtapersoff atthe eastendof thetrench.

Table2. Stratigraphigro le descriptionfrenchA, northface,westend
Layer Depth Color Description Inter pretation
(cm)
| 0-22 10YR8/4 Very pale brovn, ne sand; ne and Secondaryleposit
mediumrootsthroughoutyery abrupt,
smoothboundary
Il 23-39 2.5Y5/2 Weak red, very ne sand; ne and Culturallayer
mediumrootsthroughoutyery abrupt,
smoothboundaryover Fe. 1; abrupt,
smoothboundaryto the westof Fe.1;
gradual smoothboundaryto theeastof
Fe.l.
Fe.1 23-107 7.5YR3/2- Dark brown to black, ne sand;few Culturalfeature
10YR2/1 ne and medium roots; very abrupt
boundary
1} 23-90+ 10YRS8/4 Very pale browvn, ne sand;few ne  BasalHolocenesand

roots.

Dampsediment.

Table3. Stratigraphigro le descriptionfrenchA, westface
Layer Depth Color Description Inter pretation
(cm)
| 0-32 2.5Y8/3 Paleyellow, ne sand;ne andmedium Secondargeposit
rootsthroughout;very abrupt,smooth
boundary
Il 32-91 7.5YR4/2  Brown, ne sand;few ne roots; dif- Culturallayer
fuse,smoothboundary
11} 91-100+ 10YRS8/4 Very pale brovn, ne sand;few ne  BasalHolocenesand

roots.

Dampsediment.

Table4. Stratigraphigro le descriptionfrenchA, southface
Layer Depth Color Description Inter pretation
(cm)
| 0-22 10YRS8/3 Verypalebrovn, mediumsand;ne and Secondargeposit
mediumrootsthroughout;very abrupt,
smoothboundary
Il 22-77 10YR 7/3-  Very pale brown to brovn, ne sand; Culturallayer
10YR5/3 ne andmediumrootsthroughoutyery
diffusesmoothboundary
Fe.2 38-72 2.5Y3/1 Very dark grayishbrown, loamy sand; Culturalfeature
few ne andmediumroots;very abrupt
wavy boundary
1} 58-90+ 10YR8/3 Very pale brown, very ne sand;few BasalHolocenesand

ne roots.

Dampsediment.
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Pale yellow fine sand, 2.5Y 8/3

Brown fine sand, 7.5YR 4/2

Very pale brown fine sand, 10YR 8

Unexcavated

o O EBEH

Coral

A Lithic

S Kukuinut
1]

10

Figure15. Stratigraphigro le, trenchA westface.

[1]  Very pale brown medium sand, 10vR 8/ [11I]  Very pale brown very fine sand, 10YR 8/3 []  unexcavated @ Redochre

m Very pale brown fine sand, 10YR 6/3 Very dark grey loamy sand, 2.5Y 3/1 A Basalt flakes O Coral

Figure16. Stratigraphiqro le, trenchA, southface

Features

Threefeatureswerediscoveredin trenchA (table6). Featurel is anelongatecdtoral-
lined pit thatwasbisectedoy the backhog( g. 14). The centralportion of this feature
waslocatedbetweer?.4 and4.9 m from the westendof thetrenchon the northface,
but thedarksedimenfrom this featurestretchedanadditional2 m west. Thus,feature
1 measuredt.5m in length. Thefeatureoriginatesat the bottomof layerll, cutsinto
sterilelayerlll andcontinuednto the unexcavatedarea.A testunit wasplacedabove
this featureto determineits lower boundary characterizeghe natureof the Il, and
recover materialsfor dating(seepg. 25).

Feature2 is an elongatedpit that lies roughly acrossthe trenchfrom featurel
and may representhe southernextensionof this feature( gs. 16 and 18). Feature
2 measure$.72m in lengthandwas shallaver andlesspronouncedhanfeaturel,
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m Very pale brown very fine sand, 10YR 8/4 o 0 S0em
o 20 40

m Very pale brown fine sand, 10YR 8/4 Dark gray very fine sand, 2.5YR 4/1
@ White fine sand, 10YR 8/1 D Unexcavated

Figurel7. StratigraphidPro le, trenchA, northface,eastend

Table5. Stratigraphigro le descriptiontrenchA, northface,eastend

Layer Depth Color Description Inter pretation
(cm)

| 0-38 10YR8/4  Verypalebrown, very ne sand;ne and Secondaryleposit
medium roots throughout; very abrupt,
smoothboundary

I 38-50 10YR8/4  Very pale brovn, ne sand; ne and Culturallayer
medium roots throughout; very abrupt,
smoothboundary

Fe.3 50-66 2.5Y4/1 Darkgray, very ne sandjfew ne roots; Culturalfeature

abrupt,wavy boundary

1] 50-90+ 10YRS8/1 White, ne sandjfew ne roots. BasalHolocenesand

Dry sediment.

Table6. Featuredescriptionssite4851,trenchA

Feature Location Depth Thickness  Length™  Interpretation
1 Northface,westend 23-107 84 450 Coral-linedhearth
2 Southface,westend  38-72 34 372 Fire pit
3 Northface,eastend 50-66 16 150 Fire pit

Centimeterdelow surface.
T Centimeters.

measuringnly 34 cm atits greatesterticaldimensiongxtendingfrom within layerll
into layerlIl.

Feature3 is anelongatedit locatedat the eastendof the trenchin the northface
(gs. 17and19). This featurewassmallerthanthe others,1.5m in length,stretching
from 14.5mto 16 m from thewestendonthenorthwall. Feature3 beganatthebottom
of layerll andcut16cminto layerlll. Feature® and3 werenotexcavated.
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Figure1l8. Featurepro le in southwall. Thescaleis markedin 10 cmincrements.

Figure19. Featured pro le in northwall. Thescaleis markedin 10 cmincrements.

Excavation of TestUnit 1

A single 1 m? unit was excavatedby hand. Testunit 1 waslaid out alongthe north
faceof trenchA, 3 m from the westend of the trench,directly above featurel. An
intact culturallayerwasexposedthroughouthe testunit at 30 cm below datum. This
layerwasapproximately40 cm thick andcontainedabundantcultural material. tems
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recoveredfrom this layer include basalt ak es, "ili"ili , a large choppingtool, kukui
nutshellfragments,charcoalfragments,animal bone, marine and freshwater shells,
anda fragmentof a seaurchinspine le. Coraland re-crackedrock fragmentswvere
discardedn the eld. Furtherexcavationexposedhetop of featurel, which appeared
to originatenearthemiddle of culturallayerll andcut20 cm throughit into thesterile
sandof layerlll. This featurewaslocatedin the southernportion of testunit 1 and
extendedwvest,south,andeastinto unexcavatedareasbeyondthetestunit. Thefeature
wasexposedat 50 cm belov datum,with mottledgreyish brown sandin the northern
third of the unit andvery darkgrayishbrown sandin the southerrtwo-thirdsof the unit
(9. 20,a). A large coralslabwasexposedat 51 cm below datum. The slabextends
northeasfrom thewestwall of testunit 1 andde nesthenorthernboundaryof feature
1(g. 21). Thisslab,setonedge,s 75cmlong, morethan50 cmtall, and16 cmthick,
andappearedo continuewell into the unexcavatedsedimentat the baseof excavation
morethan100cm below datum.

The featureextendedbeyondthe slabin the upperlevels,indicatingthe outline of
the pit within which the slabwasset. Dark sandextendingbeyondthe coral slabcan
beseenn theplansmadeat60cmand70cmbelon datum( g. 20,bandc). At 60cm
belon datum light brown sandoccurredin the northwestcornerof the unit, a bandof
darker brown sandran parallelto the coral slabbetweenthe light brown depositand
theslab,andblacksandwasboundedy the coralslabin the southerrhalf of the unit.
Coral cobbleswere alignedwith the slabon its eastend, creatinga roughly circular
alignmentat 68 cm below datum. This alignmentappearedo de ne the boundary
of the re pit, with re-blackenedsedimento the southandsterile sandto the north
(g. 20,c¢). A large basalt ak e anda concentratiorof re-cracked rock fragments
werealsoalignedwith thecoralslab,directly above theconcentratiorof coralcobbles.
The basalt ak e was sitting upright in the matrix at 64 cm belowv datum,with the

re-cracked rock concentratiordirectly above at 60 cm belon datum. A pig incisor
wasfound 15 cm southof the thermally alteredbasaltconcentratiorat 57 cm belov
datum. Continuedexcavation exposeda coral cobble concentratiorwithin featurel
at 85 cm belov datum. Approximately60 coral fragmentsof 1-5 cm diametey 60
cobblesof 5—-10cm diameterand20 cobblesof 10—-30cm diametemwvereremovedand
discardedn the eld. Thesedimentnderthe coral concentratiorwasblack, greasy
very ne sand,with charcoaffragmentshroughout.The featureterminatedn a bowl
shapeat a maximumdepthof 109 cm below datum,whereculturally sterilesandwas
encountered.ltems recoveredfrom featurel include basalt ak es, a fragmentof a
waterworn cobble kukuinutshellfragmentsa passiorfruit seed charcoafragments,
animalbone,marineandfreshwaterinvertebrateshranchcoral,andburnedcoral.

14C Dates

Onesampleof wood charcoalbbndonesampleof kukuinutshellcollectedduring exca-
vationweresentto Beta-Analytic,Inc. for acceleratomassspectrometedating. The
wood charcoalas collectedfrom the bottomof featurel at 93—96cm below datum
andwasidenti ed asCocosnucifera, coconut.Coconutwastheonly identi able wood
in the charcoalcollectedfrom the featureand submittedfor wood identi cation. Co-
conutis not a short-lived speciesthusinterpretationsof the 1*C ageof this sample
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Coral . Sand
Mottled color D Fire-cracked rock concentration

Figure20. 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 accountthe possibility of in-built age,the disparitybetweerthe ageof

thesampleandthe featurefrom which it came.The sampleof kukuinutshellwascol-

lectedfrom a kukuinutshellconcentrationn layerll at 40-50cm below datum. This

sampleprovidesa terminusante quemfor the useof featurel, becausehe hearthis terminusantequem
stratigraphicallyinferior to the kukui nutshellconcentration. The two sampleseach

provided sufcient carbonfor accuratemeasurementandall the analysegproceeded

normally (table7).

The coconutcharcoalsample Beta-178836yieldeda 14C ageof 90 408.p., and
thekukuisample Beta-17883Teturneda 1“C ageof 150 408.P. Thesedatesndicate
thatfeaturel andthedepositionof kukuinutshellsin culturallayerll thatsealdfeature
1 are both relatively recentphenomena.The two datesare invertedwith respectto
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Figure21l. Testunit1 afterexcavation,lookingnorth. Thescaleis markedin 10cm
increments.

Table7. 14Cdates

Laboratory Wt. 139 Cal.
Identi er Material (9) CRAT  Eventt A.D.8
Beta-178836 Cocosnuciferm 0.05 12.3 90 40 q, 1667-1828

Beta-178837 Aleuritesmoluccana 0.2 23.1 150 40 q, 1796-1948
Stablecarbonisotoperatio.

T Corventionalradiocarborage(Stuiver andPolach1977).

* Seeequation(4.1).

8 959%highestposteriordensityregion.

theirstratigraphigositions—theg/oungerateis from materialfoundbeneathheolder
date—hutthisinversionis relatively minorandis of little practicalimportance Thel4C
calibrationcurve is almost at over the periodrepresentethy the two datedsamples
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dueto the useof fossil fuels to power the Industrial Revolution in Europe. Events
duringthis time periodaredif cult to distinguishusingthe *4C datingmethod.
Thetwo dateswerecalibratedusingBCal software(Buck etal. 1999)andtheinter-

nationalstandarcatmosphericalibrationcurve (Stuiver et al. 1998). A simplemodel
was constructedor Bayesiancalibrationincorporatingthe stratigraphicinformation
(4.1),andthis combinedwith the 1C datinginformationyieldedresultsthatplaceuse
of featurel atatimein thelatesesenteentho earlynineteentttenturiesanddeposition
of layerll sometimeafterthelate eighteenttcentury(table?).

g O (4.1)

Artifacts/Ecofacts

A variety of materials,including lithics, botanics,vertebratesandinvertebratesvas
foundin trenchA. Lithics werethemostabundantculturalmaterialin thetrench.These
includedbasalt ak es,ili’ili , ahammerstonea choppingtool, andanadzeblank. All
werefashionedrom densebasaltdike stone.Most of the basalt ak esdo not exhibit
secondaryetouchandarelik ely debitageresultingfrom stonetool manufcture . How-
ever, six of the ak esdo appearto have beenretouchedand utilized, becausehey
exhibit chippedor abradededges:lIi’ili weresmallandsuitablefor usein housepave-
ment. Four taxaof botanicremainswerefoundin the trench,thoughkukuinutshells
werethe mostalundantbotanicmaterialby far. Vertebratesncluded18 taxa,consist-
ing of wholeandfragmentedones,sh scalesatooth,andasinglemammahair. One
of the bird bonesappeargo have beenworked at oneendandmay be a fragmentof a
pick. A restrictedarrayof marineinvertebratesvasalsorecoveredfrom trenchA. One
of theseaurchinspinesexhibitedusewearconsistentvith thatof anabradingtool and
oneof thepipipi shellsappearedo be perforatedperhapgor useasanornament.

Featurel

Featurel yieldeda diverseartifact assemblagéhat includedlithics, botanics,verte-
brates,andinvertebrategtable 8). Lithic materialconsistedof 54 basalt akes 1-
6 cmin length,weighing198.5¢g, anda fragmentof a waterworn cobblemeasuring
5.5cmin lengthandweighing57.6 g. One of the basalt ak esexhibited secondary
retouch(g. 22). This artifactmeasuredt.2 cm in length, 3.2 cm in width, weighed
10.5g andwaschippedalongoneedge.

Botanicalremainsfrom featurel consistef threefragmentsof unburnedkukui
nutshellweighingl g, a single passiorfruit seedweighinglessthan0.1 g, andseven
unidenti ed charcoalfragmentsweighinglessthan0.1 g. The occurrenceof passion
fruit in the upperportion of featurel is signi cant becausehis speciess a historic
introduction.The seedmay have beendisplacedrom layer I, anearlyhistoric period
surface,or it could indicatean historic agefor the feature. Vertebrateemainsrecov-
eredfrom featurel include41fragmentof sh, bird, seaturtle,andratboneweighing
5.8g andasingleunidenti ed mammalhair (tables9 and10). Birdsincludedonefrag-
mentof mediumProcellariidweighing0.2 g and14 fragmentof mediumor largebird
bone whichwere0.8gin weight. Fishwerecomprisedf oneuluaor papiobonefrag-

pipipi

ulua
papio
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Table8. Artifactsfrom testunit 1, weightsin grams

Layer

Material | 1l 1] Fe.l Total

Basalt 158.3 1988.3 0 256.1 24027
Lead 0.2 0 0 0 0.2
Bone 0.2 19.8 0.2 5.8 26
Mollusk 3.4 13.1  tr. 1.3 17.8
Crustacean 0 11.2 7.6 3.7 22.5
Echinoderm 0 0.1 0 tr. 0.1
Land Snail 0.2 35 0.2 11 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 35 0 tr. 3.5
Total 162.3 2168.7 8 269 2608

tr. = traceamount.

Figure22. Utilized ak efrom featurel.

mentweighing0.3 g, oneuhubonefragmentweighing0.3g, and ve fragmentf an
unidenti ed sh whoselengthwas20-30cm. These ve fragmentgogethemweighed
only 0.1 g. Two fragmentsof seaturtle, 0.7 g in weight and oneintact Polynesian
rat boneweighing0.1 g werealsofoundin the feature. Fourteenfragmentsof small
to mediumvertebrateneighing 1.6 g andtwo fragmentsof smallto mediumand/or
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mediummammalweighing1.7 g wererecoveredaswell. Oneof the smallvertebrate
bonesmay be a limb of anextinct ightless rail but is too fragmentaryto be certain
(Ziegler2003). Thesinglestrandof hair derivedfrom amammalof undeterminegize.
Vertebratesecoveredfrom featurel are consistentwith thoseoften associatedvith
traditionalHawaiianoccupationFish,bird, andturtle werecommonfood items,while
Polynesiamatis ubiquitousin pre-contacandearlyhistoricarchaeologicatiepositsn
Hawai'i.

Invertebratesecoveredfrom featurel consistprimarily of crab claws, with one
fragmentof unmodi ed seaurchinspineandvarioussmallandfragmentedinidenti ed
shells(table11).

Approximately150 piecesof coralwereunearthedrom featurel. Unburnedcoral
consistedof 64 small fragmentsof 1-5 cm in diameter 63 mediumsized piecesof
5-10cm in diametey and 20 large cobblesof 10-30cm in diameter Thesewere
discardedn the eld. Two branchcoral fragmentsandthreepiecesof burnedcoral
were collected. The branchcoral fragmentswere 7.4 cm and 3.1 cm in lengthand
togethemweighed49.8g. Burnedcoralfragmentsameasured cm,2.5cm,and2.1¢cm
in diameteywith a combinedweightof 137.2g.

Table9. Numbersof identi ed vertebratdaunalspecimenstestunit 1

Layer

Taxon Fel | 1] 1l Total
Aves

MediumBird 0O 0 14 0 14

Medium Procellariid 1 0 6 0 7

Pufnus sp. 0 O 2 0 2

Small Anatid 0 O 1 0 1

SmallProcellariid 0 O 1 0 1
Indeterminate

Medium Vertebrate 1 0 9 1 11

SmallVertebrate 0 0 0 1
Mammalia

Medium Artiodactyl 0 0 1 0 1

Rattusexulans 1 0 0 0 1

Sussciofa 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 Feature 1

Materialsrecoveredfrom testunit 1 outsidefeaturel includesmallnumbersof lithics,
vertebrateandinvertebratefrom layerl, anabundancef lithics, botanicsyertebrates,
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Table10. Weightof identi ed vertebratdaunalspecimenstestunit 1

Layer
Taxon Fel | 1] 1] Total
Aves
MediumBird 0 0 0.7 0 0.7
Medium Procellariid 0.2 0 2.8 0 3
Pufnus sp. 0 0 tr. 0 tr.
SmallAnatid 0 0 0.1 0 0.1
SmallProcellariid 0 0 0.3 0 0.3
Indeterminate
Medium Vertebrate 0.7 0 14 0.2 2.3
SmallVertebrate 0.1 0 0 0 0.1
Mammalia
Medium Artiodactyl 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 11
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 25 0.2 151 0.2 18
tr. = traceamount.
Table11l. Marineinvertebrateemainsjn grams
Layer
Taxon TrenchA | 1] 1] Featurel 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
Theodoxusespertinus 0 0 1.3 0 0 1.3
Conuschaldeus 0 0 2 0 0 2
Brachidontescrebistriatus 0 01 0 0 0 0.1
Chamidadostoma 0 038 0 0 0 0.8
Unidenti ed shell 03 26 4.3 0 2.1 9.3
Sub-totalshell 10.2 4.1 149 0 2.1 31.3
Echinoidea 0 0 0.1 0 0.1 0.2
Crab 34 0 8 73 2.7 21.4
Total 13.6 4.1 23 7.3 4.9 52.9

andinvertebrategrom layer Il, and a few vertebrateand invertebrateremainsfrom
layerlll (table8, pg.30).
Layer| artifactsconsistef 12 basalt ak esweighing95.6g, 16 "ili"ili weighing
62.7g, anda singleleadball, which weighs0.2 g. Basalt ak esrangedin sizefrom
1-6cmin length. lli%ili werel-3.6cmin diameter Theleadball measured.5cm
in diameterandwasidenti ed by BishopMuseumhistoric archaeologistSusan_ebo
asapieceof buckshotusedin a nineteentltenturyri e.
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Layer| ecofactsconsistedof two sh scalesweighing0.2 g, 14 whole and frag-
mentedmarineshellswhich weigh 3.4 g, andtwo intact freshwater snailsweighing
0.2 g. No botanicalremainswere recoseredfrom this layer The sh scaleswere
fragmentarnandderivedfrom anunidenti ed sh.

Layer| yieldeda smallamountof marineshell (table 11). Artif actsandecofacts
from thislayerwerelikely depositedn historictimes.

Layerll yieldedthegreatestoncentratiorof culturalmaterial. The407 basaltarti-
factsweighed1988.3g. Theseconsistedf 401 ak esweighing1178.2g andranging
in sizefrom 1-7cmin length,sixsmallili’ili  1-2.8cmin diameteyweighing10.1
g, andalargeutilized ak e weighing800g. Thelarge ak e wasidenti ed by Univer-
sity of Hawai'i at ManoaarchaeologyabsmanagerJo Lynn Gunnessasa chopping
tool, likely usedfor resourceprocessing g. 23). Thisimplementmeasured.2.4cm
in lengthand 9.6 cm in width. It exhibited two bi-facially ak ed edgesandone uni-
facially ak ed edge,all ideal for saving or chopping. One of the bi-facially worked
edgesappearedvorn from use. Four of the smallerbasalt ak esexhibited secondary
retouch(Fig. 12). The rst measured.6cmin length,3.1cmin width, weighedd.2 g,
and had one uni-facially abradededge. Anothermeasured.4 cmin length,2.3 cm
in width, weighed22 g, and exhibited abrasionon one edge. A third utilized ake
measured’.2 cm in length, 3.2 cm in width, weighed23.3 g, and had one chipped
edge. The nal utilized ak e was4.6 cmin length,2.8 cmin width, weighed8.4 g,
andexhibitedtwo chippededgeghat appeamvorn from use.Layerll alsoyielded54
smallpiecesof thermallyalteredvesiculaibasalteachl-5cmin diameter Thesewere
discardedn the eld.

Figure23. Basaltchoppingtool.

More than400kukui nutshellfragmentsveighing129g wererecoveredfrom layer
I, with only sevenfragmentspr 0.8g charredandtheremaindeunturned.Thirty-four
of the unburnedfragmentsappearto becut ( g. 25). Theseweighed13.5g. The cut
marksarestraightandsmooth,appearingo resultfrom a very sharpimplement. The
marksare distinctive becausehey are straightin pro le, unlike traditional Hawaiian
cutmarks,which oftenexhibit aV-shapedgro le. Kukuinutshadmary usesn ancient
Hawai'i. Kernelswereusedasa fuel for torchesconsumedisarelish,andasa source
of oil to spreadover the oceanto clearthe waterfor betterviewing of sh. Nutshells
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Figure24. Utilized ak esfrom layerll.

wereusedin dyesandseawvn into leis. The cut markson the nutshellsmay resultfrom
efforts to extract the kernelfrom the hardshell or to dry the kernelwhile inside the
shell. However, the straightpro le of the cuts might indicatethat they resultfrom
insectactvity. A singlekoa haoleseedweighinglessthan0.1 g andafragmentof an
unidenti ed seedcaveringweighing0.2 g werefoundin the upperportionsof layerll.

The koa haole seedis a historic introduction,thusthe layer Il depositlikely datesin
partto thehistoricperiod. Approximately50 unidenti ed charcoafragmentsveighing
3.5g werefoundin layerll aswell.

Seventy-two fragmentsof boneweighing19.8g wererecoveredfrom layerll (ta-
ble 9). Bird bonewasakundant,andincludedone fragmentof duck boneweighing
0.1g, two shearvaterbonefragmentsveighinglessthan0.1g, sezensmallto medium
Procellariidbonefragments3.1 g in weight,and16 unidenti ed mediumto large bird
bonefragmentaveighing1.7 g. Oneof the mediumto large bird boneswasmodi ed
on oneend, and may be a fragmentof a bird bonepick. Bone picks were usedfor
removing the meatfrom shell sh andare commonin traditional Hawaiian habitation
sites(Kirch 1985:189,193). Marine vertebrategonsistedf threeuluaor papiobone
fragmentsweighing0.8g, ve seaturtle bonefragmentswvhich were6.3 g in weight,
andthreebonefragmentsand oneintact scaleof unidenti ed sh, togethermweighing
0.5g. Onefragmentof a mediumArtiodactyl boneweighing0.2 g andan intact pig
toothwereamongthe mammalsn thelayer |l deposit. Thetoothwasa lower incisor
or incisiform canineandweighed2.0g. The Artiodactyl bonelik ely camefrom a sub-
adult betweensereral monthsand a year or two old, while the tooth camefrom an
individual of at least1 1/4 to 1 1/2 yearsin age. Both specimensnay in factderive
from the sameanimal,asthesetwo agerangesoverlapat 1 1/4 to two yearsold. Nine
smallto mediummammalbonefragmentsveighing3.0g andninemediumvertebrate
bonefragmentsveighingl.4g werealsofoundin layerll.

Crustacearwas the most abundantmarineinvertebratein layer Il, with 144 in-
tactandfragmenteccrabclaws recovered. Thesecrabclaws appearto have beende-
positednaturally asthey areunburnedandalsooccurin theculturally sterilelayerlil.
Nine “opihi shell fragments threeintact pipipi shells,and one intact hapawaiwere
alsofoundin layerll. All of thesespeciesvere commonlyeatenin ancientHawai'i.
"Opihi werealsousedastoolsin food preparationyvhile pipipi wereusedin leis (Kay
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Figure25. “Cut” kukuinutshells.

1979:63).0neof the pipipi shellsis perforatedandthis specimemayhave beenpart
of alei.

A tiny fragmentof a seaurchinspineabrademasunearthedrom layer Il aswell.
The fragmentmeasure$.8 cm in length, 0.7 cm in width andweighs0.1g. The
artifactis plano-cowex in cross-sectiorand exhibits heary wearon one surface. It
is impossibleto tell if the abrasionoccurson the proximal or distal end of the spine
becausdhe fragmentis so small. Seaurchin abradingtools suchasthesewere used
for ne ling workin themanugctureof shhooks(Kirch 1979:167Kirch 1985:204).
Layer |l alsoyielded 11 small coral fragmentsl—3 cm in diameterand 12 medium
sizedpiecesof coralof 3—10cm in diameter All coralfrom this layerwasdiscarded
in the eld.

Layer Il was composedof culturally sterile sand, thus no artifactswere found
there.Botanicremainsvereabsenfrom layerlll aswell. Theonly materialsecovered
from layerlll were0.2g of mediumvertebrateand7.3g of crabshell.

Artifacts/Ecofacts from Elsewhere in TrenchA

Materialsrecoveredfrom trench A outsidetestunit 1 include lithics, botanics,ver-
tebratesandinvertebrategtable 12). Thirty-four basalt ak esweighing 520 g, four
“ilitili weighing19.6g, andanadzeblankweighing107.1g werefound alongthe sur
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faceandwalls of thetrench.Flakesrangedn lengthfrom 1-8cm,while "ili"ili were
1-3cmin diameter Oneof the ak esexhibited secondaryetouch(g. 26). It was
foundin layerl of thenorthfaceandmeasureg.4cmin length,4.1cmin width, and
weighs19.7g. It exhibitstwo edgeghatwerewornfrom use.Theadzeblankwasiden-
tied by University of Hawai'i archaeologyabsmanageiJo Lynn Gunnesg g. 27).
It is triangularin cross-sectiorand measureg.1 cm in length,4.9 cm in width and
was found on the surfaceof the southfaceof the trench. This artifact was usedfor
sawing or cuttinginsteadof being nished into anadze.This is apparenfrom heary
chippingandusewearalongtwo edges.A basalthammerstonavasuneartheduring
backhoeexcavationapproximatelyd m from thewestendof thetrenchatanunknavn
depth( g. 28). Thehammerstoneeasure8.1cmatits maximumlength,9.1cmatits
maximumwidth, 5.2 cmin thicknessandweighs650g. The hammerstongvasfash-
ionedfrom awaterworn cobbleandexhibits threeinstance®f wear: 1) asmallrough
surfacein alocationthatwould facilitategrip with theindex nger; 2) wearresulting
from crushingof hardobjects;and3) a chippedsurface,asif brokenduringstonetool
manufcture.This artifactlik ely functionedasa multi-purposecrushing/ akingtool.

Table12. Artif actsfrom elsavherein trenchA

Material Backdirt | 1] ] Total
Basalt 1296.7 28.2 117.3 0 14422
Bone 0.3 0 135 4.0 17.8
Crustacean 0.5 0 15 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 14752

Figure26. Utilized ak efrom layerl.

Only afew ecofactswererecoveredoutsideof testunit 1. Nine fragmentsof un-
burned kukui weighing 1.9 g and four fragmentsof unidenti ed charcoal,0.5 g in
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Figure27. Adzeblankunearthedy backhoe.

Figure28. Hammerston@nearthedy backhoe.

weightwererecoveredfrom thesurfaceandwalls of thetrench. Threeunmodi ed bird
boneswerefoundin layerlll alongthe northwall (table 13). Theseconsistedf one
intactshearvaterlimb boneweighing1.6 g, onemediumor large bird bonefragment
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weighing0.3 g, andonelarge bird bonefragment,2.1 g in weight. Theseboneswere
likely depositedhaturally A concentratiorof ve fragmentsof unmodi ed turtle bone
weighing 13.5g wasfoundin layer Il nearthe eastend of the northwall. Seatur-
tle wastraditionally eatenin ancientHawai'i andits shellwasusedin shhooks and
ornamentgEmory et al. 1968; Buck 1957). One mediumvertebratebonefragment
weighing0.1 g wasfound on the surfaceof the northwall andonesmallto medium
mammalbonefragmentwasrecoveredfrom the surfaceof the southwall.

Twenty-threewhole and fragmentedmarine invertebratesveighing 13.6 g were
foundonthe surfaceandin thewalls of thetrench(table11, pg. 32).

Table13. Numbersof identi ed vertebratdaunalspecimensirenchA

Layer

Taxon I 1] Surface Total
Aves

LargeBird 0 1 0 1

MediumProcellarid 0 1 0 1
Indeterminate

Medium Vertebrate 0 0 1 1
Reptilia

SeaTurtle 5 0 0 5

Total 5 2 1 8




Chapter 5

Summary and Conclusions

This chaptersummarizesheresultsof thearchaeologicainonitoringatthe PierDump
site andthere-investigationof site 50—-80-15—-4851lt concludeghatthe undertaking
atthe Pier Dump site did not affect historic propertiesbecausdistoric propertiesare
notpresentRe-investigatiorof site 50—80—-15-485¢ieldedinformationimportantfor
Hawaiianhistoryandprehistory

Monitoring

Archaeologicamonitoringwasperformedduringtrenchingactiities atthe PierDump
site, MCTAB, O ahulsland, Hawai'i. No evidenceof traditional Hawaiian cultural
depositionwasfound, thoughexcavationdid produceinformationaboutthe depthand
extentof the Pier Dumpfacility.

Sincethe only cultural materialsdiscoreredduring the courseof excavationsat
the Bellows MCTAB Pier Dump werethoseassociatedvith the actwities of the Pier
Dump,it is highly unlikely thatthe soil andgroundwaterinvestigatioractiities of the
undertakinghadary adwerseeffect on the historic propertiesof the projectarea. The
Pier Dump's wastelayer beganroughly one meterbelow the presentgroundsurface
and extendedto either the groundwaterlineor sterile sand,roughly 3 m below the
presengroundsurface.If ary traditionalHawaiianculturaldepositsever existedin the
projectareait is certainthatthe creationof the Pier Dumpfacility destroyedary clear
evidenceof them.

Inter pretation of Feature 1 and Adjacent Areas

Analysisof culturalmaterialsfrom featurel andthe adjacentareasuggestshat mul-
tiple actuities took placethere. The abundanceof basalt ak es pointsto stonetool
manufcture andthe hammerstonéundin trenchA may have producednary of the
ak es. The presencef a seaurchinspine le suggestshat shhook productionwas
alsotakingplacein the area. The choppingtool may have beenusedin resourcepro-
cessingactiities suchasdis-articulatinghe pig whoseremainsverefoundin thesame
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layer Theutilized ak eswerelikely usedfor ner resourceprocessingandthethree
re pitswereprobablyutilizedfor cooking.Largequantitieof unburnedkukuinutshell
indicatenut extractionfor torchfuel, relishconsumptionpr shing proceduresThese
activities werenot simultaneoushut took placeover a periodof time. It is possibleto
orderthesequencef eventsasfollows:

» The earliestcultural event was the initial depositionof cultural layer Il. This
took placeatatimethatwasnt dateddirectly in testunit 1, but would have been
pene-contemporaneousth initial settlementlsavhereonthe sandyplain. 4C
datescontrolledfor sampleprovenanceindcompositiorfactorsindicatethatthis
did nottake placebeforea.p. 1150(Dye 2000);

» Sometimeafterinitial depositionof layerll, featurel wasexcavatedinto layer
lIl andalargecoralslabwassetuprightatthenorthendof thefeature.Thecoral
slabwassetdirectly into the clean,white sandof layerlll beforethefeaturewas
usedto contain res;

» Thefeaturewasutilized for anundeterminegberiodandabandonedThe period
of featureusewasalmostcertainlyshorterthanthe estimateof thetime between
thetwo 1“C datesof 60-250years althoughhow muchshortercannotbe deter
minedwith the dataat hand;

 Coralcobblesmostly shaving no effectsof burning, weredepositecat the base
of featurel, ontop of theremainsof res thathadbeenbuilt in thefeature.The
functionof thecobbleds notknown. They appeato have beendepositecaspart
of the Il afterthefeaturefell into disuse;

» Thefeaturelled with sandrelatively quickly, upto alevel justbelow thetop of
thecoralslab,whenit wasagainusedasa repit, asevidencedby thedarkcolor
of the sandsouthof theslabandthe re-crackedrocksrecoveredthere;

» Theshallav repit wasabandonedndwascoveredwith layerll culturaldeposit;
and

» Habitationactiities ceasedasevidencedy depositiorof thewhite layer| sand.

The presencef a passionfruit seedin featurel may help datethe feature. The
passionfruit vine was introducedto Hawai'i in early historic times (H. Lennstrom
pers.comm. 2003). It is thoughtto have reachedthe islandsprior to 1871 andis

rst mentionedn literatureregardingHawaiian ora in the 1880s(Hillebrand1965).

Site 50—-80-15-4851s locatednearkuleanahouselots of the mid-nineteenttcentury
(Tuggle1997),thusthe featuremay dateto the early historic period. Corversely the
seedmay be intrusive and the featuremay dateto the prehistoricperiod. All other
artifactsand ecofactsfound within featurel are consistentwith traditional Hawaiian
use. The 1C datessupporta late prehistoricor early historic periodagefor featurel
anddo not helpdistinguishthesetwo possibilities.

Like otherfeatureson the Bellows plain, basaltwasthe mostabundantmaterialin
featurel (DesiletsandDye 2002;Dye 1998).However, thebasaltdescribedrom other
Bellows featuresmostoften occursin theform of re-crackedrock (DesiletsandDye
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2002),while basaltdebitagevasdominantin featurel. Neverthelessa concentration
of basalt ak eswasfoundin the 1998 excavation of transect, featurel, which lies
directly to the southof trenchA (Dye 1998:37). This areawasdescribedasa "basalt
workshop” (Dye 1998:52)and may have beenassociatedvith featurel in trenchA,
asthe basalt ak eswere of similar quality in the two features. The featurel area
mayalsobecharacterizedsa basaltworkshop thoughthe abundanceof charcoalnd
food remainsfrom in and aroundthe featureindicatethat other actities were also
performedhere.

Fire-cracled rock was strangelyabsentfrom the deepestevels of featurel, and
this wasa majorcomponenbf mary otherfeatureson the Bellows plain (Desiletsand
Dye 2002). In addition, most of the coral from featurel was unburnedand could
not have functionedas oven stones. Aside from the lithic assemblagethe contents
of featurel weresimilar to otherprehistoricfeaturesdescribedat Bellows, consisting
of bone, charcoal kukui nutshells,and invertebrate{Dye 1998). The re-cracked
rock recoveredfrom the featureappearso have beenusedafter the deep repit was
abandonedyut whenthetop of the coralslabwasstill visible.

Basaltdebitagewasalso dominantelsavherein trenchA, thoughlayer Il of test
unit 1 yielded almostequalnumbersof kukui nutshellfragments( 400 fragments)
andbasaltdebitagg401 ak es),althoughbasaltoutweighedkukuiconsiderablylLarge
numbersf unburnedkukuinutshellsverealsofoundin the excavationof Block IVC7
locatedjust onthe othersideof Puha Stream(DesiletsandDye 2002:147).

However, noneof thekukuinutshell§rom earlierBellows excavationsarereported
to exhibit cut marks. If the kukui nutshellsrecoreredfrom testunit 1 werein fact
modi ed by humansthey areasigni cant nd. Cutkukuinuthasneverbeendescribed
from archaeologicaditesin Hawai'i or elsavherein thePaci ¢ (Y. Sinoto,pers.comm.
2003). Furtherresearchshouldbe conductedn the shellsto determinewhatkind of
tool producedhe cutsandif thereis patterningregardingthe lengthanddirection of
theincisionsandwhich portion of the shellwascut. This mayrevealif they arein fact
a productof humanactiity or weremadeby insectsor othernaturalprocessesNote
thatthe cut kukuinutshellscamefrom the layerabove featurel, andnot from within
thefeature.

Featurel is distinctive in a numberof ways. The alundanceof basalt ak esand
absencef re-crackedrock at the baseof the featureis unusualamongfeatureson
the Bellows plain. Featurel wasalso muchlargerthan mary of the other Bellows
featuresstretching450 cm in lengthand 84 cm in thickness. Yet, the elementthat
truly setsfeaturel apartis the large coral slabthatlines the hearth. Coral slab-lined
hearthsareuncommorin Hawai'i andhave not beenfound elsavhereon the Bellows
plain.

Conclusion

The undertakingat the Pier Dump site had “no effect” on signi cant historic sites.
Thedumpitselfis notsigni cant (Yoklavich andLeineweberl997)andarchaeological
monitoringof the undertakings excavationsdid not reveal ary potentiallysigni cant
remains. In particular humanremains,the possiblepresencef which were of con-
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cernto peoplein the Waimanalocommunity were not encountered.Future ground
disturbanceatthislocationwill have “no effect” on historicsites.

Re-irvestigatiorof aportionof site50-80-15—485frovidedanopportunityfor lo-

calcommunitymembergo exploreremainof traditionalHawaiiancultureat MCTAB.
This experiencewill be potentiallyusefulfor themin their rolesasreviewersof pro-
posedmilitary usesof the station. The re-investigationof the site yieldedinformation
importantfor Hawaiianhistoryandprehistory Thecoralslablined repit featureis the
rst of its type discoveredon the sandyplain. Elsevhere, repit featuresaresimple,
unlinedpits. Therelatively late dateof the featureraisesthe possibility thatit might
belongto the early historicperiod. If this werethe case thenthe repit' s uniqueform
might be anindicationof changingpatternsof behavior relatedto the massve social
change®f theperiod.

Futuregrounddisturbanceat site 50—80-15-485%houldbe precededy archae-
ological datarecovery excavations, which ideally shouldencompassufcient area
to exposeone or more subsurécefeaturesandthe paleosolsurroundingthem. Data
yieldedby this type of excavationwould complemensimilar settlemenfpatterndata
collectedfrom site 50-80-15-4858DesiletsandDye 2002).



Appendix A

Excavation Contexts

Context  Unit Layer Level Depth
1 Northface;0-2.3m horizontal Surface N/A N/A
2 Northface;2.3-5.5mhorizontal Surface N/A N/A
3 Northface;5.5-9.5mhorizontal ~ Surface N/A N/A
4 Northface;5.5-9.5mhorizontal | N/A N/A
5 Northface;5.5-9.5mhorizontal 1] N/A N/A
6 Northface;5.5-9.5mhorizontal 1] N/A N/A
7 Northface;2.3-5.5mhorizontal Fel N/A N/A
9 Northface;0.2—3mhorizontal 1] N/A N/A
11 Northface;2.3-5.5mhorizontal 1l N/A N/A
12 Northface;2.3-5.5mhorizontal Fel N/A N/A
14 Westface Il N/A N/A
16 Southface;0-3.5mhorizontal Surface N/A N/A
18 Southface 1] N/A N/A
19 Southface;4.1mhorizontal Unknown N/A N/A
20 TU1 | 1 N/A
21 TU1 | 2 N/A
22 TU1 | 3 N/A
24 TU1 1l 1 N/A
26 TU1 Il 2 N/A
29 TU1 1l 2 N/A
30 TU1 Il 3 N/A
32 TU1 1l 3 53
33 TU1 1l 3 51.5
34 TU1 1l 3 54
35 TU1 1l 4 N/A
37 TU1 1l 4 64
38 TU1 Fel 1 N/A
40 Northface,eastend Surface N/A N/A
41 Southface Surface N/A N/A
42 TU1 1 2 N/A
43 TU1 Fel 2 N/A
44 TU1 Fel 2 90.5
45 TU1 Fel 2 90
46 TU1 Fel 2 91
47 TU1 Fel 2 91
48 TU1 Fel 3 N/A

Continuedon next page
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Continuedfrompreviouspage

Context  Unit Layer Level Depth
49 TU1 Fel 3 93
50 TU1 Fel 3 94
51 TU1 Fel 3 96
52 TU1 Fel 4 N/A
53 TU 1, Northwall 1 N/A N/A
54 TU 1, Eastwall 1l N/A N/A
55 TU1 1 N/A N/A
56 Northface,eastend 1] N/A N/A

Centimeterdelov surface.



Appendix B

Vertebrate Faunal Categories

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

Aves

LargeBird member(spf indeterminaterder, andfamily in thegenerakizerangeof
albatrosshooby; frigatebird,goose gagle turkey, raven,andsoon;in Hawaii, a
numberof native or historically introducedspeciesf up to a half-dozenorders
could potentiallybe.

Medium Bird Member(s)f indeterminateorderandfamily in the generakizerange
of shearvater and petrel, tropicbird, night-heron,duck, hawk, junglefowl (=
chicken),moorherandcoot,curlew, gull, owl, crow, andsoon;in Hawaii, prob-
ably no passerifornotherthan Corvushawaiiensis(Hawaiian Crow) would be
includedbut a numberof native or historically introducedspeciesof up to a
half-dozenorderscould potentiallybe.

Medium Procellariid Medium-sizedmember(s)f the family Procellariidaejn the
generakizerangeof Pufnus paci cus (Wedge-tailedShearvater),Puf nus newelli
(Newell's Shearvater),andPterodromaphaeopygigHawaiian Petrel).

Puf nus sp. Member(s)of this genusthatin Hawaii mostlik ely includetherelatively
small speciesPufnus nativitatis (ChristmasShearvater) and, possibly Puf-
nuslherminieri (Audubon’s Shearvater;seeOlsonandJamesl 982:33) aswell
asthe medium-sizedspeciesPuf nus paci cus (Wedge-tailedShearvater) and
Pufnus newelli (Newell's Shearvater).

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

Small Procellariid Smallermember(spf thefamily Procellariidaein thegenerakize
rangeof Pufnus nativitatis (ChristmasShearvater), Bulweria bulwerii (Bul-
wer's Petrel),PterodromahypoleucaBonin Petrel),aswell as,possibly Puf-
nuslherminieri (Audobon’s Shearvater;seeOlsonand Jamesl982:33)andthe
extinct Pterodromajugabilis (GracilePetrel)of OlsonandJamesl991:17-22.

Indeterminate

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

Small Vertebrate comprisesighly fragmentedonematerialrepresentingnember(s)
of indeterminateclass,order, andfamily, but with an estimatechead-and-body
lengthlessthanabout0.3m.

Mammalia

Medium Artiodactyl Member(s)of indeterminateamily, otherthan Suidae(pigs);
althoughon mostisolatedPaci ¢ islandsthe possibilities(all historically in-
troduced)are probablylimited to Cervidae(variousdeer)andsmallerBovidae
(Capra hircus [Domestic Goat] and Ovis aries [Domestic Sheep]); however,
in Hawaii, Antilocapra americana(Pronghorn)of the family Antilocapridae,
aswell asthe bovid Ovis musimon(Mou on)-introducedin 1959 and 1954,
respectrely—mustadditionallybe considered.

Rattusexulans Comprisesll materialof this Polynesian-introducespecieghat, be-
causeof its relatively small size, could be distinguishedwith somedegree of
certaintyfrom correspondingnaterialof the larger Rattusnorvegicus (Norway
Rat) and Rattusrattus (Roof Rat), both historically introducedto the Hawaiian
Islands.

Susscrofa Comprisesnaterialpresumablyepresentinghis specieslthoughtheusu-
ally fragmentaryremainsprobably could not be safely distinguishedfrom re-
mainsof othersuidssuchasSusharbatusgBeardedPig) andBabyiousababyrussa
(Babirusa)of further southwestn the Paci c; thus,for certainlocalities| pref-
acethe scienti c namewith "cf.”. (Justasin the caseof the DomesticDog,
| doubtthatit is possibleto distinguishremainsof pre-ContacPaci ¢ domesti-
catedpigsfrom morphologicallysimilar breedof post-Contacintroducecones,
althoughindividualsof extremelylarge or otherwiseosteologicallydistinctin-
troducedmodernbreedsof this samespeciesnight be successfullydenti ed as
such.)
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Osteichthyes

Carangid Member(s)of the family CarangidagJacks),of which thereare over 20
speciesn Hawaii; mostof themdeepeiwaterandfairly largeforms;the species
Caranxignobilis (Ulua—or Papio for the smalleryoung)sometimesangingin
closeto shore,andreachinglOOcm or morein length.

Fish Material of indeterminateclassandfamily, althoughessentiallyalwaysa bory
sh ratherthansharkor ray.

Scarid Member(s)of the family ScaridagParrot shes),of which the generaCaloto-
mus(2? speciesland Scarus(4-5 specieskre essentiallythe only 2 expected
to occurin Hawaii, both beingtypically inshoregroups,andincluding 1 or 2
specieghatmayreach70cmin length.

Reptilia

SeaTurtle Comprisesfragmentaryremainsthat could not be assignedo a particu-
lar oneof the half-dozenspeciesf marineturtlesfoundin the Paci ¢c; among
the several cheloniids,Cheloniamydas(GreenSeaTurtle) is possiblythe most
alundantand, apparentlythe onemostoften taken for food; Eretmodelysim-
bricata (Hawksbill SeaTirtle is usually found muchlessfrequentlyandis ap-
parentlynot eatenalthoughthe horry scutesof the carapacendplastron("tor-
toise shell”) are usedartifactually; while the sole dermochelyid Dermodelys
coriacea(LeatherbackseaTurtle—whichlacksthe large at bory platesof the
carapacdoundin all otherseaturtles)is animportantegg-producefor human
food purposedn IndonesiaMalaysia,andprobablyotherareasof the Southwest
Paci c, althoughit doesnotlay eggsin Hawaii.
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Glossary

Entriesfor Hawaiian words are excerptedor paraphrasedwherepossible,from the
HawaiianDictionary (PukuiandElbert1971),or from Lucas(1995).Geologicaterms
arefrom AmericanGeologicallnstitute (1976). Archaeologicatermsarefrom Bray
andTrump(1982)andMignon (1993).

“ilitili- Pebble smallstone asusedin dancesr konane Seealsokonane
“opihi A limpet, Cellanasp.

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

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

ironwood An historicallyintroducedargetree,Casuarinaequisetifolia

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

koahaole An historicallyintroducedsmalltree,Leucaenaylauca

konane Ancientgameresemblingcheclers,playedwith pebblesplacedin evenlines
on astoneor woodboard.

kukui ThecandlenutAleuritesmoluccana

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

lantana An historicallyintroducedshrub,Lantanacamas.
mahele Landdivision of 1848.

makai Seavard.

paleosol A soil of the past,oftenburied.

papio A growth stageof variousCarangidshes.
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passionfruit An introducedvine, Passi ora edulis with anediblefruit.
pipipi A marineshell,Nerita picea commonin theintertidalzone.

project Thearchaeologicamonitoringandrelatedactions,ncludinglaboratoryanal-
ysesandreportpreparationSeealsoundertaking.

terminusantequem A datelaterthananarchaeologicagéventof interest.

uhu An adultparrot sh, oneof two generaof the Scaridadamily known to occurin
Hawai’i.

ulua An adultof variousCarangidshes.

undertaking Thesoil andgroundvaterinvestigationsatthe PierDumpsite.
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