T. S.Dye & Colleaguesirchaeologistdnc.

735BishopsSt., Suite 315,Honolulu, Hawai'i96813

ArchaeologicalnventorySurwey of the Proposed
Dormitory Site,Bellows Air Force Station,
Waimanalo,0 ahu
Windy K. McElroy, M.A.
Februaryll,2004

Contents
1 Intr oduction 3
1.1 Suney Area. . . . . . i e e e 3
1.2 Environment. . . . . . ... 3
1.3 BackgroundResearch . . ... ... ... ... ... ........ 5
2 Methods 7
3 Field Survey Results 8
4 Laboratory Results 12
5 Discussionand Conclusions 15
A Field Catalog 15
B Artifact Catalog 16
Glossary 17
Bibliography 18

Preparedor 15thAirlift Wing, Hickam AFB, Hawaii 96853-5230.

1



2 TABLES

[llustrations
1 Projectlocation . . ... ... ... . .. ... ... 4
2 Excavationoftrenchl . .. .. ... ... ... ... ... ..... 7
3 Locationoftrenchesl-5 . . . . .. .. .. ... .. .. .. ... .. 8
4  Stratigraphigoro le, trench5, southface. . . . . ... ... ... .. 10
5 Trenchb,southface. . . . . .. .. .. ... . . . . ... ... ... 11
6  Stratigraphigro le, trenchl,southface. . . . . ... ... ... .. 11
7 Trenchl, southface,ll area. . . ... ... .. ... ... ..... 12
8 Lithic artifactsrecoreredfromtrenchesland3 . . .. ... ... .. 13
9  Glassfragmentdromtrenche-5. . . . . . . ... ... ... ... 14
10 Intactbottlefromtrench4 . .. ... . ... .. ... ... ..... 14

Tables
1  Typicalstratigraphyin areaswith no Il deposit. . . . ... ... .. 9

2  Stratigraphidescriptionof Il area . ... ... ... ........ 10



1 Intr oduction

At therequestof the 15th Airlift Wing, T. S. Dye & ColleaguesArchaeologistdnc.
conductedan archaeologicalnventorysurwey at the site of proposeddormitory con-
structionat Bellows Air Force Station,O ahulsland,Hawai’i. The primary focusof
theprojectwasonthediscoreryandappropriatdéreatmendf historicpropertiepoten-
tially affectedby thedormitory construction.

This reportis draftedto meetthe requirementand standardof both federaland
statehistoric preserationlaw. Theseinclude Sections106 and 110 of the National
Historic Preseration Act of 1966, as amendedChapter6e of the Hawai'i Revised
Statuesthe StateHistoric PreserationDivision's draft RulesGoverningStandadsfor
Archaeolgjical Monitoring Studiesand Reports(813—279),and the researctdesign
developedfor Bellows Air ForceStationby Dye (1998)basednthesettlemenpattern
modelof Tuggle(1997)andimplementedy DesiletsandDye (2002).

The reportbegins with an historical overview of land-useandarchaeologyn the
projectarea.Thenext sectionpresents descriptiorof the projectsiteandsurney meth-
ods. Following this, the resultsof the archaeologicainventorysurwey are presented.
Projectresultsaresummarizedn the nal section.

Marginal notescall out the rst occurrenceof wordsthat appearin the glossary
They areprovidedasa corveniencedor thetechnicalreviewer.

1.1 SurveyArea

The project areais locatedon the island of O ahu, in the district of Ko olaupolo,
Waimanaloahupua'a on the north side of Bellows Air Force Station(g. 1). The
site is roughly 6,000m in areaand lies approximatelyl,000m from the coast,on
Family Circle. Bellows Air Force Stationis parcelTMK:4—1-15:1on the Hawaii tax
map.

The project areais just south of site 50-80-15-4857an areaof undetermined
extentcontaininghumanremainsandculturalmaterial(Tuggle1997). Theprojectarea
is alsorelatively closeto site 50—80—-15—-4855yhich lies approximately300m to the
east.Thissitecontainshumanburialsandculturaldeposits.Thephysicalenvironment,
historic properties,and history of Bellows Air Force Stationhave beendescribedn
detailby severalauthorqEidsnes4993;Tuggle1997;FarrellandSpearl997).Recent
intensive studiesinclude Dye (1998) and Desiletsand Dye (2002). The following
informationis a brief review thatprovidescontext for the project.

1.2 Environment

Bellows Air ForceStation,about635ha(1,570a.) in area,is locatedon the windward
coastof theislandof O ahu.lt is boundedby WaimanaloBay on the east KeoluHills
onthenorthandnorthwestandWaimanaloTown andWaimanaloBay StateRecreation
Areaonthe southwesandsouth.

Therearethreedistinctlandformsat Bellows Air Force Station,includinguncon-
solidatedHolocenesandslithi ed Pleistocenelunes,andvolcanichills. The coastal
portionof Bellows Air ForceStationis alow plainformedby a seriesof unconsolidated

ahupua’a
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Figurel. ProjectlocationonaU.S.G.Stopographianap.

calcareousandbeaclhridgesandswales.Calcareousandontheplainweredeposited
asthesedfell to its presentevel from ahigh-standf approximately1.8min themid-
Holocene(DesiletsandDye 2002). The projectareais locatedon the northernendof
this sandyplain. Immediatelyinland of the plain is a seriesof lithi ed Pleistocene
dunesthatrise severalmetersabove the coastalplain. The volcanicKeolu Hills form
thenorthernandnorthwesterboundarie®f Bellows Air ForceStation.

Puha Stream(now calledWaimanaloStream)which drainsthe traditionalland di-
vision of Waimanaloahupua’a cuts throughthe Pleistocenaelunesnearthe middle
of Bellows Air Force Station. Beforeit waschannelizedn the twentiethcentury the
streammeandereadcrosshe plain depositingnutrient-richterrestrialsedimenton the

relatively infertile sandsgreatingervironmentssuitablefor traditionalHawaiianaqua-
cultureandirrigatedagriculture.
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Much of Bellows Air Force Stationhasbeenmodi ed by military construction
actiities. This is especiallytrue of the undulatingtopographyof the coastalplain,
which wasmostly attened during World War Il for developmentof air eld runways
andsupportfacilities.

Rainfall at Bellows Air Force Stationaverages890 mm a year at the coastand
1,130mminland. Thedominantvegetationis a complec of introducedaxa,including
ironwood,koa haole lantanaandkiawe

1.3 Background Reseach

Archaeologicabndarchival datafrom Bellows Air Force Stationindicatea 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
the streamandnearthe coastwhereculturaldepositsarerelatively thick.

Archaeologicalvork indicateghatthereareremnant®f a paleosokcatterecross
the entireplain. This surfaceexistedon undulatingbeachridgesand swalesthat can
beidenti ed on pre-WWII topographiamaps,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 materialon the surface; nearthe surfacebeneathgradedmaterial,
roads,or runways;anddeeplyburiedby Il materialin formerswales.

TheWaimanalocoastabuneswerereportedo containmary burials(Finsch1879).
Theseprobablyre ect alargesettlemeninlandandsouthof Bellows Air ForceStation,
ratherthandensesettlementlongthe coastof Bellows Air ForceStation.

At thetime of the mahele the land on which Bellows Air Force Stationwaslater
establishedvasin the ahupua’aof Waimanalo. Waimanalowas part of the Crown
Landsof Kamehamehdl duringthemid-nineteentltentury Recordsndicatethatthe
focusof earlyhistoric-erasettiementn Waimanalowasinlandof whatis now Bellows
Air ForceStationin areasassociatewvith intensvedevelopmenbf irrigatedagriculture
alongWaimanaloStreaminland of the plain (Silva 1981). Land CommissionAwards
and claimsfor landsnow part of Bellows Air Force Stationare locatedalong either
sideof the stream(Tuggle1997).

Landusechangedn 1850whenmostof theregionwasleasedo ThomasCummins
for ranching(Silva 1981). Cumminsraisedhigh-qualitybreedcattle,racehorsesand
sheep.Ranchingactivities 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 Air Force Station. Little military usewas madeof the
resenation until 1933 whenthe nameof the resenation was changedo Waimanalo

ironwood
koahaole
lantana
kiawe

paleosol

mahele
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Military Reseration,Bellows Field, anda shortrunway at the southendof the reser
vation and a target rangewere constructed. New runways were under construction
whenthe Japanesattaclked on December7, 1941. Extensve constructiontook place
duringWorld War I, duringwhichtime it wasusedasanair eld.

Following the war, useof Bellows Air Force Stationchangedgraduallyfrom an
air eld to othermilitary functions,includingtraining,recreationandcommunications.
During the Cold War, a Nike/Herculesnissilesite wasconstructedat the southendof
Bellows Air ForceStation.Interior areaswvereleasedor cattleranching.

Information on the known historic propertiesof Bellows Air Force Stationwas
compiledin the 1990s. Tuggle (1997) inventoriedarchaeologicakitesdatingto the
traditional Hawaiian and early historic periods. Surfacestructuralremainsfrom the
historic periodprior to 1950wereinventoriedby Yoklavich andLeineveber(1997).

Elevenarchaeologicasitesat Bellows Air Force Stationare currentlyrecognized
ashistoricproperties Theelevensitesdonotincludesite 50—80-15-511a propertyon
the NationalRegisterof Historic Places.The boundarie®f this site weredravn when
the distribution of archaeologicatemainsat Bellows Air Force Stationwas poorly
known. Overtheyears asinformationon historicsiteshasaccumulatedf becameap-
parenthattheboundarie®f site 50-80-15-51borelittle relationto thedistribution of
archaeologicatemains.Consequentlysite boundariesvererede nedandthe signif-
icanceof the siteswere evaluatedwithout referenceo site 50-80-15-511For these
reasonssite 50—80-15-511s no longerincludedin the inventoryof archaeological
sitesrecognizedashistoricproperties.

Site 50-80-15-485Ties just north of the proposeddormitory constructionarea.
The site measuregpproximately200 m northto southby 75 m eastto west. Portions
of the site werediscoveredin archaeologicaéxcavationsat two locales,althoughthe
boundariesof site 50—-80-15-485Tay continuefartherto the east(Tuggle 1997).
The site containeda numberof humanburials and other cultural material,including
charcoalbasalt ak es,animalbone,andmarineshell (Tuggle1997).

Site50-80-15-485bes approximate\800m eastof the proposediormitorycon-
structionarea.Measuringapproximately00m , the siteincludestwo locales(Tuggle
1997).Localel containecanA horizonbetweernl0and60 cm below the surfaceanda
culturaldepositbetweerb0and100cmbelow thesurface.Fourradiocarbordatesvere
obtainedfrom the upperportion of the cultural deposit. Two fall betweena.p. 1281
andl1644andtwo rangefrom A.D. 1420-1954Theremainsof WWII military activity
have also beenunearthedat locale 1. Locale 2 containsa deeplyburied A horizon,
lying 180—-240cm below the surface,an associatedhearth,anda singleunassociated
humanbone(Tuggle1997).

Yoklavich and Leinewveber(1997) provide an initial listing and evaluationof the
known military resourcest Bellows Air Force Stationthat pre-datel1950. Their list
containsa total of 160facilities or resourcesCold war (post-1950Yyesourcest Bel-
lows Air ForceStationarenotsigni cant (Binder1997).

The proposeddormitory site is locatedbetweenabandonedunways 3L-21R and
18-36,whichwerecompletedn 1943. The runwaysarenot eligible for listing on the
National Register of Historic Places(NRHP) becausehey lack integrity (Yoklavich
andLeineveberl997). Thereareno signi cant surfacestructuralremainsn thevicin-
ity of the proposediormitorysite.



2 Methods

Thearchaeologicahventorysurey wasconductedy Windy McElroy andKimberly
Kalamabetween8 Septembeand 12 Septembef003(g. 2). Principalinvestiga-
tor, ThomasS. Dye, Ph.D.maderegularsite visits during the eldw ork portionof the
project.Fivetrenchesvereexcavatedby backhoeo locatepossiblesubsurécecultural
remains( gure 3). Photographsveretaken, andat leastonestratigraphigro le was
drawn for eachtrench.SedimentsveredescribedisingMunsell Soil Color Chartsand
sandgrain sizecharts.Cultural materialwascollectedduring andafterbackhoeexca-
vationfrom the backdirtpilesandtrenchwalls. Materialswereassignedo contextsin
the eld accordingto verticalandhorizontalposition(appendixA). Collectedmateri-
alsweresortedin thelaboratoryby materialtype anddescribedweighed,measured,
andphotographed.

Figure2. Excavationof trenchl.

Trenchl waslocated12 m northwestof Pine Tree Lanebetweernthe northeastern
and southwesterrextensionsof Family Circle. This trenchwas59.7 m long, 80 cm
wide, and 1.9 m deep. Trench2 was located9.5 m northwestof trench1l and was
61.2m long, 80 cm wide, and2.1 m deep. Trench3 waslocated13 m northwestof
trench2 andwas69.2m long, 85 cmwide,and2.1 m deep.Trench4 waslocated14 m
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Figure3. Locationof trenchesl-5.

northwesbf trench3 andwas76.8m long, 85 cmwide,and2.1 m deep.Trench5 was
located15 m northwesibf trench4 andwas76.5m long, 84 cmwide, and2.2m deep.
Thetrencheswvereorientedto cross-cuthe ridgesandswalesthatwereoncepresent;
this was doneto maximizethe probability of discovering remnantcultural deposits.
Theshallov watertablepreventedexcavationdeepethan2.2min ary of thetrenches.
All trenchesvereback lled afterthearchaeologicalvork wascompleted.

3 Field Survey Results

Surfaceremainsandsurfacedepositsvereabsentn thesurey area.However, deposits
of Il materialwere obsenedin eachof the vetrenchegg. 3). The Il material
appearedn the northwestandsoutheastvalls of eachtrenchasbowl-shapedieposits.



The depositsspannedapproximatelys m and usually extendeddeeperthanthe 2 m

oor of thetrenchesThe spacébetweerthetwo depositsangedrom 1.4 min trench
1to5.5min trench5, thusthetwo depositstretchedartheraparttowardthenorthwest.

The Il depositscontainedhistoric material,large charcoalfragments,andthree
possiblelithic artifacts. The abundanceof historic materialsuggestshatthe deposits
arerelatedto recentmilitary actwity in the area. A single glassfragmentwas found
outsidethe Il depositn cleanwhite sandunrelatedo anintactculturaldeposit.These
depositaverecharacterizety amottledcolorandvery abruptiower boundarytypical
of Il deposition.

No intact traditional Hawaiian depositsor featureswere obserned. No remnants
of the paleosolusuallyfound on the Bellows Plainwereuncovered.The paleosoimay
havebeerabsentn thisareaorit mayhave beerremovedwhentheareavasdeveloped
by the military.

The stratigraphicsectionsexposedin trenchesl-5 aretypically composedf two
layersandarootlens(tablel, gs. 4 and5). Layerl is darkgreyishbrown Il material
andlayerll is very palebrown Holocenesand. Theroot lensis composedf a moist
layerof compactedootscompressewithin thecleanwhite sandof Layerll. Theroot
lensoccurredntermittentlythroughouthetrenchesin no apparenpattern.

Tablel. Typicalstratigraphyin areaswith no Il deposit
Layer  Depth Color Description Inter pretation

| 0-42 10YR4/2  Dark greyish browvn very ne sand; Fill topsoil
non-sticly, non-plasticsmooth,very
abruptboundary

Il 42-200+ 10YRS8/4 Very pale brovn ne sand; non- Holocenesand
sticky, non-plastic,baseof excava-
tion atwatertable

lla 76-78 Rootlens Rootlens

Depthin centimeters.

Stratigraphywas more comple in the areascontainingthe bowl-shaped|l de-
posits(table2, gs. 6 and7). In additionto layersl and2, theseareacontainedathird
layer of mottledpalebrown sand. This third layer occurredat the baseof layer2 and
asalenswithin layer1.
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Figure4. Stratigraphigro le, trench5, southface.

Table2. Stratigraphidescriptionof Il area
Layer Depth Color Description Inter pretation

| 0-168+ 10YR3/3 Dark brovn very ne sand; non- Fill
sticky, non-plasticwavy, very abrupt
boundary continuesto baseof exca-
vationin someareas

Il 20-160+ 7.5YR8/2 Pinkishwhite ne sand;non-sticly, = Holocenesand
non-plasticwavy, gradualboundary
continuesto baseof excavation in
someareas

I} 108-160+ 10YR6/3  Mottled pale brown very ne sand; Mottled Il
non-sticky, non-plastic,continuesto
baseof excavationin someareas

Depthin centimeters.



Figure5. Trenchb5, southface.Scaleis markedin 10 cmincrements.

-_—

= .

s

0 e 50 Dark brown Pale brown
cm Very fine sand Very fine sand

Pinkish white
) Unexcavated
Fine sand

Figure6. Stratigraphigro le, trenchl southface, Il area.
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Figure7. Trenchl, southface, Il area.Scaleis markedin 10cmincrements.

4 Laboratory Results

Charcoallithics, glass,metal,andshellwerecollectedfrom the depositsof Il mate-
rial. A singleglassfragmentwascollectedfrom outsidethedark Il area.Fragments
of pumicewereobsenredin trenchesl and3; thesewerediscardedn the eld.

The charcoalcollectionconsistedof 99 fragmentsweighing217 g. Charcoalwas
not submittedfor speciesdenti cation or radiocarbordatingdueto the disturbedna-
tureof the Il in whichit wasfound.

Thelithic collectioncompriseonewaterworn basaltcobblepossiblyutilized asa
hammerstonenebasaltcobbleshapedoughlyinto a squareandonewaterworn cob-
blefragment( g. 8). Thepossiblehammerstongvasfoundin trenchl. It is small,ap-
proximately4.5cmin diameterandweighs100.4g. Oneedgeappearso bechipped,
suggestingpossibleuseasa hammerstoneThe squarebasaltpiecewasalsofoundin
trenchl. It is 7.5cmlong, 6 cmwide, 5.5 cmthick, andweighs512g. Threesurfaces
seemto be groundsmoothto createthe squareshapeof the stone two surfacesappear
broken, and one surfaceis natural. The useof this artifactis uncertain,althoughit
resembles brick fragmentin sizeandshape.The nal basaltartifactis afragmentof
awaterworn cobblefoundin trench3. It is 4 cmlong, 3 cmwide, andweighs7.1g. It
is unclearwhetherthe fragmentis a human-madeak e or is natural.

The glasscollection consistsof 14 fragmentsweighing202.1g (g. 9) andone
wholebottleweighing73.6g ( g. 10). Mostof thefragmentsarebottleglassof various
colors,including light green,clear and brown. Two glassfragmentsare globular in
morphology Oneis clearandthe otheris white frosted. The white frostedpieceis the
singleartifact collectedfrom outsidethe dark Il deposits.The vessel/objecthatthe
globularfragmentgerive from is unclear Theintactbottlewasrecoveredfrom trench
4; it is 8.5 cm long and hasa diameterof 4 cm at the base. It is clearand exhibits
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Figure 8. Lithic artifactsrecoseredfrom trenchesl and 3. Left to right: possible
hammerstondyrick-like object,waterworn cobblefragment.

a continuous-threadedim, indicatingmanufctureafter 1924.“DR.LYON'S TOOTH
POWDER 4 43" is embosse@n the base.This dentalcareproductwasadwertisedon
theradiofrom the mid 1930sto the early 1950sandwasincludedin a specialservice
packagdor themilitary duringWorld War Il

Metal itemsinclude six whole andfragmentedtemsweighing80.8g. A rie car
tridgefoundin trenchlis 6.2cmlong andweighs15.99. A rustednail wasrecovered
from trench2. It is 5.5 cm long andweighs7.2 g. An aluminumcanfragmentanda
batterycorefragmentwerefoundin trench3. The aluminumfragmentis 3 cmlong,
1.5cmwide andweighs0.9g, andthe batterycorefragmentis 3 cmlong 2.5cmwide,
andweighs23.1g. A rustednail wasfoundin trench4. It is 3.7 cm long andweighs
2.5g. An intactaluminum“Olympia Beer” canwasrecoveredfrom trench5.

Theshellcollectionconsistsof two fragmentsof marineshellweighing4.8g. One
unidenti ed fragmentwasfoundin trench3, andonefragmentof Tellina palatamwas
recoveredfrom trench5.
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Figure9. Glassfragmentdfrom trenche-5.

Figure10. Intactbottlefrom trench4 with “DR.LYON'S TOOTH PONDER 4 43"
embossednthebase.
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5 Discussionand Conclusions

The archaeologicainventory suney of the proposedsite for dormitory construction
yielded secondarydepositsof moderncultural materialin trenchesl-5. The pattern
of the secondarydepositsin the trenchesndicatesthat they represenformerly deep
swalesthat ran parallelto the modernbeach. Artif actualmaterialindicatesthat the
Il materialwasappliedin the swalesduring the developmentof Bellows Air Force
Station. No traditional Hawaiian cultural depositsor buried paleosolsvere found in
thetrenches.

Almostall of theartifactswerefoundin thedark Il depositg¢hatwerecross-cuby
thetrenchesThe majority of thesewerehistoric materialdik ely datingto post-Wérld
War Il military actiity at Bellows Air Force Station. The oneintactbottle recovered
from trench4 likely datesto thetime of World War 11, asigni cant eventin American
history, althoughthe deposititself is not a signi cant historic site. This is because,
asa secondarydeposit,it lacksintegrity of locationand associatiorrequiredby the
criteriafor signi canceevaluationsetoutin 36 CFR §860.4. Thus,the constructiorof
the dormitory at Family Circle will have no effect on signi cant historic properties,
becausaigni cant historic propertiesaareabsenin thearea.

It shouldbe notedthatit is possiblethat isolatedhumanburial remainswill be
discoveredduringdormitoryconstructioractiities, eventhoughno evidenceof human
burials was recoveredduring the archaeologicasurwey. This caveatis basedon the
previousdiscovery of humanburialsin sanddepositsorthandeastof the projectarea
andthefactthatthe vetrenchesxcavatedduringthesurey werespacedoofarapart
to be certainthatall isolatedculturalfeaturesthe size of a typical humanburial were
discovered.Becausehe original ridge andswale topographyof the areawasmodi ed
extensizely and attened during military developmentijt is not possibleto predictthe
depthsat which humanburials might be found. Burials on former ridgesmight now
be closeto the surface,while thoseoriginally interredin the swalescould be deeply
buried. Therefore periodic eld checksof theprojectsitewill beconductedy theAir
ForcearchaeologistShouldhumanburial remainsbe discoreredduring construction
actiities, work in the vicinity of the remainsshouldceaseandarchaeologisialerie
Curtisatthe Hickam ErvironmentalPlanningOf ce shouldbe contactecht 449-1584
extension251.

A Field Catalog

Catalog Site Location Date Notes
2 Bellowsdormitory TR1 9/8/03 Dark Il deposit
3 Bellowsdormitory TR2 9/9/03 Dark Il deposit
4 Bellowsdormitory TR3 9/10/03 Dark Il deposit
5 Bellowsdormitory TR3 9/10/03 Westof dark Il deposit
6 Bellowsdormitory TR4 9/11/03 Dark Il deposit
7 Bellowsdormitory TR5 9/12/03 Dark Il deposit
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B Artifact Catalog

Catalog Class Subclass Material Count Weight Comment
2 Botanics charcoal unidenti ed 41 77.5
2 Ecofacts pumice discarded
2 Historics rie car metal 1 15.9
tridge
2 Lithics waterworn basalt 2 612.4 waterworn
or ground andsquare
stone
3 Botanics charcoal unidenti ed 10 36.1
3 Historics nail metal 1 7.2
3 Historics bottle glass 1 55.9
glassfrag
4 Botanics charcoal unidenti ed 15 56.9
4 Ecofacts pumice discarded
4 Historics aluminum metal 2 32.1
and bat-
tery
4 Historics bottle glass 2 9.8
glass
frags
4 Lithics waterworn basalt 1 7.1
frag
4 Ecofacts shell shell 1 2.5
5 Historics glass glass 1 175
6 Botanics charcoal unidenti ed 18 37.4
6 Historics nail metal 1 25
6 Historics bottle glass 5 107.1
glass
7 Botanics charcoal unidenti ed 15 9.1
7 Historics aluminum metal 1 23.1 Olympia®
can beercan
7 Historics bottle glass 6 85.4
glass
7 Ecofacts shell shell 1 2.3

Weightin grams.
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Glossary

Entriesfor Hawaiian words are excerptedor paraphrasedywherepossible,from the
Hawaiian Dictionary (PukuiandElbert1971),or from Lucas(1995). Geologicaland
geographicatermsarefrom AmericanGeologicallnstitute (1976)and Clark (1998).
Archaeologicatermsarefrom Bray and Trump (1982)andMignon (1993).

A horizon Thesurfacelayerin the soil containinghumus,aneluviallayerfrom which
mineralsetc. areleached.

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

ironwood An historicallyintroducedargetree,Casuarinaequisetifolia

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

koahaole An historicallyintroducedsmalltree,Leucaenajlauca
lantana An historicallyintroducedshrub,Lantanacamas.
mahele Landdivision of 1848.

paleosol A soil of the past,oftenburied.
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