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Executive Summary

This review of reeffishing in Hawaii and American Samoaassessethe po-
tential of archaeologicahndhistoricaldatato provide informationon patternsof
resourceusefrom coralreefs,their long-termimpactsandeffects,andthe causes
andratesof ecologicakchange Sourceseviewedarelistedin anextensie bibliog-
raphyandtheircharacteristicaresummarizedn aseriesof tableshatareincluded
asappendicesThetablesfor archaeologicatourcesank themaccordingto the
amountof informationthey contain. Thetablesfor historicalsourcesndicatethe
time period(s)to which eachsourceappliesandrecordthe kinds of information
thateachsourcecontainsusingatwenty point classification.

The review indicatesthat the pre-1950dataare much fuller and richer for
Hawai‘i thanthey arefor American Samoa. In Hawai'‘i, it shouldbe possible
to characterizepatternsof fishery resourceexploitation and chart at leastsome
changesn theseover time usinga combinationof extantarchaeologicaind his-
toricalinformation. An investigationof long-termchangesn inshoreresourcesn
Hawai‘i will requireeithernew fieldwork, a re-examinationof existing archaeo-
logical collections or applicationof anew analyticmethodwhoseutility is notyet
establishedn the Pacific. None of thesegoalscanbe achiezed with the scantar
chaeologicahndhistoricalinformationavailablefor the pre-195Q0periodin Amer-
icanSamoa.

The post-1950fisheriesdatafor both Hawai‘i and AmericanSamoaarerich
anddetailed.They have revealedmportantaspect®f, andchangesn, exploitation
patternsandthe conditionof inshoreresources.
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4 1 INTRODUCTION

1 Intr oduction

At therequesbf WesternPacific RggionalFisheriesManagementouncil( WPRFMC),
T. S. Dye & Colleagues, Archaeologists, Inc. hascompleteda review of archaeologi-
cal and historical dataconcerningreef fishing in Hawaii and AmericanSamoa. The

purposeof the review wasto assesshe potentialof the datato provide information

on patternsof resourcausefrom coral reefs,their long-termimpactsandeffects,and

the causesndratesof ecologicalchange Thesepotentialsourceof informationhave

provedusefulto fisherymanagersn the Pacific, who have adoptedwvhathascometo

be known asa “data-less”"approachto fishery managemenfJohanned.998; Dalzell

1998).

The review addressedour substantie topics—humandemography patternsof
fishery resourceexploitation, temporalchangesn fishery resourceexploitation, and
long-termchangesn reeffish populations—setut in the statemenbf work. Eachof
thesetopicshasits own setof methodsapplicableto archaeologicahndhistoricaldata;
thesearereviewed and summarizedo provide a baselineagainstwhich the strengths
andweaknessesf the historicaldatacanbe measured.The review thenassessethe
likely resultsof the methodsappliedto theinformationin theliteraturereviewedfrom
Hawai‘i and AmericanSamoa.The reviewed literatureis presentedn a bibliography
of archaeologicalnd historical sourceson demographyand fishing in Hawai‘i and
AmericanSamoa.This bibliographyis a centralproductof thereview, which cansene
asthebasisfor future analysesimedat providing fisherymanagersvith the informa-
tion they desire. The review endswith somecommentn the potentialapplicability
of thistype of review to otherPacific Islands.

The review is presentedn six sectionsbasedon the substantie topics. Changes
in humanpopulationprovide animportantdatumin assessinghe potentialeffectsof
fishing practiceson ecologicalchange. Section2 reviews the methodsand literature
sourceson historical demographyfor Hawai‘i and American Samoa. Both Hawai'i
andAmericanSamoahave seenwholesalechangesn patternsof fisheryresourceex-
ploitationin the modernperiodastraditionalfishing practicesveretransformedy the
introductionof modernfishing gearandboats,anda casheconomybasedon imports
andexportschangedatternsof work anddiet. Informationon patternsof fisheryre-
sourceexploitation is reviewed in section3 and for changesver time in section4.
Reviews of archaeologicahformationindicatethat,in severalislandgroupsmolluscs
andturtlesdeclinedin ahundancehroughhanestpressureandervironmentalchanges
(Dalzell 1998). An emeqing literatureexploresthe archaeologicamethodsneededo
assestiumanimpacton traditionalfisheries(Leachand Davidson2001)andthe pos-
sibility of a widespreadleclinein traditionalfishingintensityassociatedavith process
of agriculturalintensificationjncreasedompetition,andpossiblyresourcedepression
(Allen et al. 2001). The information for long-termchangesn inshoreresourcesn
Hawai'i and AmericanSamoais reviewedin section5. The potentialapplicability of
this type of review to otherPacific Islandsis discussedn section6. Theresultsof the
review aresummarizedindconcludingstatementsfferedin section?.

The remainderof this sectionsetsout the scopeof work provided by WPRFMC
anddescribeshe conductof thereview of archaeologicahndhistoricalsources.
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1.1 Statementof Work

Thereview wasguidedby a statemenbf work setoutin the contract(WesternPacific
RegionalFisheryManagemen€ouncil2003). The statemenbf work readsasfollows:

The contractorwill review variousliteraturesourceson the archaeo-
logical record, humanpopulationdemographicsand recentfishery data
and generatea report ascertaininghe potential of thesedatasourcesto
provide thefollowing information:

« adescriptiorof thedemographicsf humanpopulationsn theHawai-
ian Islandsand AmericanSamoafrom the periodof their first colo-
nizationto the present

« adescriptionof the patternsof fisheryresourcesxploited by histor
ical populationsn the HawaiianIslandsand AmericanSamoawith
anemphasi®n coralreeffishesandcoralreefinvertebratesandtur-
tles

 adescriptionof the temporalchangesn fisheryresourceexploited
in the HawaiianlslandsandAmericanSamoavith emphasi®nfish,
invertebratesndturtlesfrom coralreefsandassociatethabitats

« the possibility of inferring from the historicalrecordthe long term
changesn reef fish populationsassociatedvith historical human
populationsandtheirextractiveactivities, assesthepotentialto make
estimatesof the historicalannualvolume or yields of reeffish and
invertebratesakenfrom thereefsin the HawaiianIslandsandAmer-
icanSamoaandcommenbntheapplicabilityof themethodto other
Pacific Islands

1.2 Conduct of the Review

The review wascarriedout from Junel, 2003to October31, 2003. The archaeolog-
ical literaturewasreviewed by ThomasS. Dye, with the assistancef Jefrey L. Putzi
andWindy K. McElroy. The two primary sourcesof archaeologicainformationare
containedn thelibrariesof the historic preseration officesof Hawai‘i andAmerican
Samoa.Archaeologicakeportsat the Hawai'i Historic Preseration Division library
werereviewedatthelibrary in Kapolei. Archaeologicateportsin the AmericanSamoa
Historic Preseration Office (ASHPO)library weredownloadedasportabledocument
formatfiles from that library’s web site (American SamoaHistoric Preseration Of-
fice 2003). Reportswerereviewed for informationon archaeologicatecovery of fish,
shellfish,andturtle. Notesweretakenon the level to which the remainsof eachtype
wereidentified,the amountof identified material,andthe measurementnits usedin
thereport.

Thereview of archaeologicainethodswvascarriedout by Dye atthe T. S. Dye &
Colleagues, Archaeologists, Inc. library, the main branchof the Hawaii StateLibrary,
andat Hamilton Library, University of Hawaii.

Thereview of historicalliteraturewascarriedoutby ThomasGrahamRobertT. B.
IversenandDye. Thework wasbegunby lversenwhoseinvolvementin the project
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wascut shortby healthproblems. lversenturnedover the materialshe had collected
to Graham. Historical sourcesof information aboutHawai‘i and American Samoa
startedbecomingavailableshortlyafter Europeandirst visitedthetwo islandgroupsin
1778and1722 respectiely. A searchwasmadefor historicalsourceghatpertainedo
humandemographyndinshorefisheryresourcesndtheir exploitation. Thesesources
werecollectively reviewedin termsof their potentialto revealhistoricaldemographics,
patternsandtrendsof resourceexploitation,andlong-termchangesn the conditionof
inshoreresourcesTheintentof thereview is to identify the potentiallyusefulsources
andto highlight the typesof informationthat eachprovides. Throughoutthis report,
theterm “inshoreresources’is usedto describethe living marineresourcedgound in
shallav-watercoastalwaters. It is difficult to draw a line betweeninshoreresources
andneighboringresourcessuchas deep-vaterdemersaresource®r coastalpelagic
resourcesand no attemptto do so is madehere. The scopeof this assessmens
generalenoughthatthis is not a problem—inshoreesourcesretreatedherein only
generaterms.Still, thereview paidmoreattentionto certaintypesof inshoreresources
thanothers.Reef-associatefinfish andinvertebratesveretreatedasthe focus. Other
resourcesincluding seaturtles,seaveeds,andnearshorgelagicfinfish suchas Selar
crumenophthalmuseregivenlessattention,but they werenotignored—information
aboutthemwasgatheredpportunistically

2 Historical Demography

Populatiorhistoriesof Hawai‘i andAmericanSamoaareimportantbackgroundnfor-
mationfor aninvestigationof changingpatternsof fisheryresourceexploitation over
time becauseabsentexports, demandfor fish, shellfish,andturtle is local and pre-
sumablyrelatedto populationsize. The prehistoricperiodsof Hawai‘i and American
Samoaveremuchlongerthanthe periodscharacterizety historicalrecordsandsothe
useof archaeologicainformationis indispensabldor determiningthe timing of first
settlemenby Polynesiansndfor chartingchangesn populationover thetime during
which historicalrecordswerenot kept. Theintroductionof historyto theislandsin the
eighteentltenturydid notimmediatelyimprove the historicaldemographicecordand
it introduceddisease$o which the Hawaiiansand Samoangadlittle or noimmunity
(e.g.Bushnell1993b),leadingto populationdeclinesin bothgroups.

The following sectionsreview and assesshe methodsof historical demography
asit is practicedby archaeologistsind historians,review and summarizethe biblio-
graphicresourcesandassesshe potentialof historicaldemographiaatato estimate
populationhistoriesusefulfor aninvestigationof fisheryresourceuse.

2.1 Review and Assessmenbf Methods

Although historiansoccasionallymake useof archaeologicatiatato investigatepop-
ulation history; the datasetsmostoften usedby archaeologistandhistoriansare dif-

ferentfrom oneanother This sectionfirst reviews the archaeologiss methodswhich
becauseof the fragmentarynatureof the archaeologicatecordare somavhat more
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complex and difficult thanthoseof the historian. The historians methodsare dealt
with briefly in the secondpartof the section.

2.1.1 ArchaeologicalMethods

Archaeologicablataareusefulto the historicaldemographewho wishesto determine
the datean island group was first settledand evaluatedata, usually fragmentaryand
oftenoblique,on populationchange.

Archaeologicadataassociateavith thefirst humansettlemenbf Oceanidslands
aresurprisinglydifficult to find. Early populationsof settlerswereundoubtedlysmall
andthe remainsof their settlementgpotentially disturbedby every subsequentradi-
tional and historical development(Graves and Addison 1995). In AmericanSamoa,
the searchfor early sitesis aidedby the distinctive, dentate-stampetapita pottery
producedy thefirst settlersof theregion, which makesearlysiteshighly visible to the
archaeologis(Bellwood 1979; Davidson1979;Kirch 2000). Investigationof pottery-
bearingsitesin AmericanSamoads easedomavhatby large body of resultson similar
sitesin the neighboringislandgroupsof WesternSamoa/Fiji, and Tonga,which pro-
vide context for theirdatingandinterpretationIn Hawai‘i, oneof thelastislandgroups
to be settledby Polynesiansat a time when pottery productionhad beenabandoned
by Polynesian®r wasin the lastthroesof a protracteddeclinein WesternPolynesia,
thereis nousefulartifactualindicatorof earlysitesandthe searcttherehasprovedvery
difficult. Lack of anartifactualindicatorof early settlementneanghatrelatively great
stockhasto beplacedon ' C dating,atechniquethathasprovedadifficult for Hawaiian
archaeologist® graspfully (Davidson1992).A persistenproblemhasbeenHawaiian
archaeologistsfailure to controlfor the “old wood problem” (Taylor 1987; Bowman
1990)whichcanaddasmuchas1,000yearsto thedatedageof anarchaeologicadvent
in Hawai'i (Dye 2000).A differentarchaeologicahpproactto determiningthe dateof
first settlementoesnotrely onthediscoveryandinterpretatiorof archaeologicadites,
butinsteadusesdatedpaleoecologicadvidencefor thetypesof ervironmentakchanges
associateavith initial humansettlemenbna pristineoceanidsland(Kirch andEllison
1994).This approachasdetractorsyho pointto thedifficulty in mary circumstances
of distinguishingnaturalenvironmentalchangedrom thosecausedy man, opening
thepossibility of assigningatoo old dateto first settlemenfAndersonl994).

Archaeologisthave developedseveral approacheto estimatingcharacteristicef
prehistoricpopulations(Schacht981;Hassamn 981),threeof which—thesite census,
life-table,and“ C dateproxy approaches—ha beenappliedto Pacific islands.

Thefirst, andmostwidely usediis the site censusapproachwhich caneitheresti-
matethedirectionandrateof populationchangeor the absolutepopulationat a given
pointin time. In practice,the methodinvolvestaking a censusof datedarchitectural
units. Populationchangeover time canbe inferreddirectly from changesn the num-
ber or aggregyatesize of the censusedrchitecturalunits and an absolutepopulation
estimatecanbe derived if anassumptioris madeaboutthe numberof peoplerepre-
sentedby eachof theunits. The simplicity of this approachs somevhatdeceptve and
its applicationoftenfounderson the reliability with which the durationof occupation
for eachof thearchitecturalinits canbe establisheqSchacht1984). Ideally, datesfor
constructiorandabandonmendf eacharchaeologicalinit in the censusvould be de-
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terminedthrougharchaeologicahvestigationgnablinga determinatiorof thenumber
or aggreyatesizeof unitsinhabitedin agivenyear In practice however, archaeological
datingmethodsandtheir applicationsarerathercrudeandit is usuallynot possibleus-
ing ' C datingor artifactstylesto representime in intervalsshorterthana century If,
giventhislimitation, the populationof aregionis estimatedy century thenaproblem
potentiallyarisesf theaverageoccupatiorspanof thearchitecturalinitin thecensuss
differentthanacentury If, for example theaverageoccupatiorspanof anarchitectural
unitin aregionis 50yearsthenpopulationestimategor eachcenturywill betwicethe
actualregional populationbecauset arny onetime abouthalf of the architecturalnits
would have beenabandonedSchach{1984)hasworked out a sophisticatedtatistical
modelof settlemengrowth thatameliorateshis type of problemin situationswhere
thechronologicaperiodsoverwhichasettlementvasoccupiedandtheperiodof max-
imum populationcanbe reliably determined.This approachs potentiallyapplicable
to AmericanSamoavheresitescanbe assignedo broadperiodsbasedon the type of
pottery presentat the site or its absence.ln Hawai'i, wherearchaeologisthae not
beenableto find a widely distributedartifacttype thatcanbe usedasa chronological
indicator, the approachis not applicableandan alternateapproachtbasedon accurate
estimationof the constructiorandabandonmentlatesof architecturalunits would be
required.

Although archaeologisthiave for mary yearscollectedestimateof sex andage-
at-deathfor skeletons,this information wasnt usedto estimatepopulationsize and
changeuntil thelate 1960s whenlife-tablesdevelopedby statisticiansn theinsurance
industrywerefirst appliedto the study of skeletal collections(Saundersand Katzen-
berg 1992;Katzenbeg andSaunder2000). Investigatorgealizedthat the size of the
populationthat contributedskeletonsto a cemeterycould be estimatedf the duration
of thecemeterycouldbeknown andthe skeletonsn thecemeterywereacompleterep-
resentatiorof the deceasethemberof a community(Ubelaker 1989:135ff.). As the
brief discussiorof archaeologicatiatingearlierindicatesthefirst conditionis difficult
to meetin practice. However, the secondcondition, having to do with the complete
representationf the deceasednemberdn the community hasprovenalmostimpos-
sibleto achieve. The goal hereis to achieve an accurateage-at-deatldistribution for
the populationunderstudy Therearetwo setsof problems,one having to do with
theunderrepresentationf youngindividualsin skeletalcollectionsandthe otherwith
the technicaldifficulties of determiningage-at-deatlf adult skeletons.Environmen-
tal and cultural factorsbiasthe preseration andrecovery of infantandchild skeletal
material,which “representshe mostdemographicallywariableandsensitve portion of
thehumanlife cycle, while constitutingthe bestestimatorof a populations healthand
well-being” (Roth1992:177) Many societiesfacedwith highratesof infantmortality,
treatdeceasedhfantsand small childrendifferently than decease@dults,leadingto
an underrepresentatiof youngindividualsin skeletal collectionsfrom cemeteries
andossuariesThis problemis exacerbatedy small bonesize andincompleteossifi-
cation,both of which encouragelecayin the groundandmilitate againstrecovery by
archaeologists The secondproblem, determiningage-at-deatlof adults,hasproven
extremelystubborngspeciallyfor individualsover the ageof 50 (Jackes1992,2000).
The margin of error for this type of estimate gvenwith the mostmoderntechniques,
makesthelife-table approactproblematic.Evenif it werepossibleto determineaccu-
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ratelythe age-at-deatlof skeletonsthe next stepof paleodemographianalysiswould
beto estimateage-specifienortality rates,which involvesanassumptiorthatthe pop-
ulationis stationaryi.e. closedto migrationandwith anintrinsic rateof growth equal
to zero(Milner etal. 2000:479%f.). Thus,the methodrequiresoneto assumdrom the
beginning a rate of populationchangewhenthis is one of the mostimportantthings
wewould like to learn.Milner etal. (2000:483)opinethat“it maybetime to abandon
life-table methodson the groundsthat they are not well suitedto paleodemographic
data’ New approachesvill requireconstructionof a probability distribution for the
ageof eachskeletonbasenits obsenedtraits(Milner etal. 2000:485f.), something
thathasnt beendonefor Hawai'i.

The'“4C dateproxy methodwasdevelopedby Rick (1987).1t differsfrom theother
methodsby using!*C datesasprimary dataratherthanasa meango assignanageto
someother classof archaeologicatemains. The conceptuabasisof the methodis
summarizedy theassertiorthat

if archaeologistsecoreredanddateda random known percentagef the
carbonfrom a perfectly presered carbondepositto which eachperson-
year of occupationcontributed an equaland known amount,they could
estimatethe numberof peoplewho inhabiteda region during a given pe-
riod (Rick 1987:56).

In practice a histogramof 14 C datesis constructedy oneof severalmethodgsee
Stolketal. 1994;Dye andKomori 1992a)andthe shapeof the histogramis interpreted
asreflectinga populationgrowth curve.

Rick specifieshreeassumptionshat musthold for a histogramof '4C agedeter
minationsto modelchangesn population:

1. the'*C agedeterminatiorsampleis representatie of the extantarchaeological
carbondeposit;

2. theextantarchaeologicatarbondepositis representatie of the original carbon
deposit;and

3. the amountof carbonaddedto the original depositper capita per unit time is
constanbverthe periodof interest.

Deviationsfrom theseassumptionareknown asinvestigationbiasespresenrationbi-
asesandcreationbiasesrespectiely.

In mostcircumstanced is not possibleto know eitherthe annualper capitacon-
tribution of charcoatto the depositor the percentagef the depositcomprisedby the
sample.In thesecasesthe methodyields estimate®f the ratesanddirectionsof pop-
ulation changebut cannotyield estimatef populationsize. However, in situations
wherethe the period coveredby the *C datesincludesa yearwherethe population
sizeis known, thenthe per capita contribution to the samplefor thatyearcanbe de-
rived. This figure canthenbe usedto derive absolutepopulationsizesfor otheryears
coveredby the histogramassuminghatcreationbiasesarenot strong.
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2.1.2 Historical Methods

Historical demographerssea wide variety of datasourcedo studycharacteristicof
pastpopulations.Primarysourcesrom censuseandyvital statisticsare often supple-
mentedby variousrecords obsenations,anddocuments Sourcef historicaldemo-
graphicdatawerelisted by Hollingsworth (1969:43-44)n their approximateorderof
usefulness:

1. censusegspeciallyif givenby nameandage

2. vital registrationdata

3. Bills of Mortality

4. ecclesiasticalecords suchasparishregistersandcommunicantslists
5. fiscaldocuments

6. military records

7. inventoriesof property

8. genealogies

9. wills

10. marriagesettlements

11. eye-witnessestimates

12. prices,overthelongterm

13. numberandextentof towns

14. archaeologicalemains

15. methodsof agriculturaleconomy

16. ecclesiasticahndadministratve geography

17. new buildings

18. colonizationof new land

19. cemeterydata,bothfrom skeletonsandtombstonénscriptions

The list makesclearthat mosttypesof dataare more usefulthanthoseprovided by
archaeologistandusedby paleodemographer8ecauseamary of thesetypesof data
provide directinformationon populationsizeandotherparametersnuchof thework
of historicaldemographynvolvesevaluatingtheaccurag of sourcesratherthanusing
thesourcesasa basisfrom which to infer populationcharacteristics.
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2.2 Summary of Bibliographic Sources

The time of first humansettlemenbf Hawai'i is a matterof debateamongarchaeol-
ogists. Argumentsfor a “long” chronologywith settlemenprior to A.D. 600 (Kirch
1974,1985;HuntandHolsen1991)arecounteredy argumentdrom the samedatafor
a“short” chronologywith settlementaroundA.D. 900 (Spriggsand Anderson1993;
Tuggle1997). Onereasonfor the relatively greatdifferencedn archaeologistsésti-
matesis the failure to controlfor the datingof “old wood” (Dye 2000). For a variety
of reasonsthe“short” chronologyappearso bebestsupportedy the availabledata.

Four applicationsof the site censusapproachhave beenattemptedin Hawai'i.
Cordy (1981) reconstructedabsolutepopulationfiguresfor eight land units on the
dry, lava-coveredleevard coastof Hawai'i Island by countingthe numberof sleep-
ing housegerland unit, estimatingtheir durationof useby datingpiecesof volcanic
glassfound within them, and assigningsix personsto a house. Rob Hommonused
information on the durationof occupationat 51 volcanic-glass-dateHabitationsites
in leeward Hawai‘i (Hommon1976)and655 archaeologicafeatureson Kaho'olave
Island(Hommon1980)to estimatechangesn site populationfor thoseregions.He did
not attemptto estimatenumbersof peopleandwascarefulto point out thatsite popu-
lation growth rateswould reflect,but not necessarilyqual ratesof populationgrowth.
Hommons work wasfollowed by Kirch (1984:104ff.), who augmentedhe leevard
Hawai'i Islandsamplewith informationfrom 62 othersites,mostof themdatedwith
thevolcanicglasshydrationmethod.Datafrom leevardHawai'i andKaho'olawve both
yieldedsigmoidalgrowth curves,with site populationgeachinga maximumin the six-
teenthor seventeentttenturiesa.p. andeitherremainingstaticor decliningthereafter

Applicationsof thesitecensuspproachn Hawai‘i werecriticized. Cordy(1984:23)
pointedout thatdurationof occupationis reliably estimatedor relatively few habita-
tion sites(seepg. 7). Clark (1988)summarizedereral potentialsourcef uncertainty
in the sitecensusapproachasit wasappliedin Hawai‘i. They include:

« theuseof volcanicglassfor datingat mary sites,a datingtechniquethatis now
discreditedOlson1983);

indiscriminatecensuf temporaryandpermanenhabitations;

variationsin householdize;

spatialandtemporalbiasesderiving from the small size of the datedsampleof
habitationsites;and

» useof volcanicglassagedeterminatiorstandardieviationsto estimateoccupa-
tion spans.

He concludedhat“detailedregionalmodelsof populationsizeandgrowth areprema-
ture; but that“the growth in populationcanbe depictedby a modifiedlogistic curve”
(Clark 1988:29).

Thelife-tableapproachwascarriedoutby Kirch (1984),who constructedife tables
for skeletalpopulationsexcavatedat Pu‘u Ali‘i, Hawai'i IslandandMokapu,O‘ahuls-
land. Although the Mokapusite hasnot beendated,Kirch suspectedhat sincethe
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windwardcoastwasalocusfor early settlementthe “M okapuseriescould be of some
antiquity” (Kirch 1984:113). The Pu‘u Ali‘i serieswas more confidently datedto
the lasttwo centuriesbefore Europearcontact. The life tablesfor thesepopulations
shoved that survivorship(l,) waslower at Pu‘u Ali‘i thanat Mokapu,andthat child
andinfantmortality (¢,,) washigherat Pu‘u Ali‘i thanat Mokapu. Kirch foundthese
data“tantalizingin their suggestiorthat... [Hawaiian] populationswereresponding
to certaindensity-dependemffects” (Kirch 1984:115-116andfoundin themsupport
for thesigmoidalpopulationcurvesconstructedor LeevardHawai‘i andKaho'olawe.

The paleodemographidatacited by Kirch (1984), with the addition of a series
from Keopu, Hawai'i Island,werelateranalyzecdby SuttonandMolloy (1989). Using
adwancesn paleodemographthatrecognizetheinterdependencef life tableparam-
eters,their sensitvity to the stablepopulationassumptionandthe effects of various
parametersf thefrequentunderrepresentationf infantsin skeletalpopulationsthey
shaw thatadultlife expectanciestPu‘uAli‘i andMokapuwerevirtually identical,but
were exceededat Keopu. They alsoshaow that birth ratesat Mokapuand Pu‘u Ali‘i
werenotsignificantlydifferent,but weresubstantiallyhigherat Keopu. They conclude
thatKirch’s resultsare“an artefactof his methodology”(SuttonandMolloy 1989:32)
andthatthey do not supportthe sigmoidalpopulationcurve derivedfrom the site cen-
susdata. However, they notethat“the implicationsof [the paleoanthropologicalata]
for populationgrowth cannotbe adequatelyassessed{Suttonand Molloy 1989:35),
soquestionsaboutthe shapeof Hawai'i’ s pre-censapopulationcurve remainopen.

TheC proxy approactwascarriedout by Dye andKomori (1992b)usingasam-
ple of 598 14C agedeterminationgrom Hawai‘i. The *C agedeterminationsvere
selectedrom archaeologicatontexts associatedvith householdactities, underthe
assumptiorthat cooking, lighting, and otherroutinedaily choreswere unlikely to be
subjectto creationbiases.The '*C agedeterminatiorhistogram spannedhe period
A.D.1-1832 with theyearfor therecentendof the histogramchoserto coincidewith
the first censusof Hawai‘i by missionarieSchmitt 1973). The heightof the his-
togramfor 1832wassetto the populationenumeratedy the missionariesthus cali-
bratingthe histogramsothatit yieldedestimate®f theabsolutesizeof the population
backthroughthetraditionalHawaiianperiod. SubsequentibDye (1994)comparedhe
populationcurve to indicesof agriculturalgrowth andreligioustempleconstruction,
finding supportin thecomparisorfor the shapeof the populationcurve.

The populationof Hawai'‘i in 1778,whenCook’s officersmadethefirst published
estimatesjs a matterof debate. Cook’s officersthemseles had varying estimates,
leaving the door openfor modernwriters to improve uponthemwith estimateghat
rangefrom 100,000to 1,000,00(QseeSchmitt1968,1971;StannardL989). Arguments
againstestimatest theupperendof thisrange,in particularthe estimate®f Stannard
(1989),have beenmadeby Bushnell(1993a)andDye andKomori (1992b).

Therewereno new populationestimategor the period1779-1822save for anall
islandfigure attributedto a carpenterwho hadlived in the islandsin the first years
of the nineteenthcentury (Schmitt 1968:23,24). Several estimatesdrom the 1820s
agreewell with oneanother(Schmitt1968:24,25). Thefirst attemptat a censuof the

1The 14C agedeterminatiorhistogramis calledan “annualfrequenyg distribution” by Dye andKomori
(1992b).
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islandswascompletedoy missionariesn 1831-1832yielding the earliestdependable
dataon Hawaiian demography(Schmitt1973:v). This wasfollowed by anotherall-
island censusn 1835-1836and partial censusesn 1840,1846,and 1847, the latter
threecarriedout by eitherthe missionariesthe government,or the missionariesand
thegovernmentSchmitt1973:3).

TheHawaiiangovernmentensu®f 1850,whichincludedanaccurateenumeration
of theinhabitedislands,with informationon age,se, andnationality is a “statistical
landmark”(Schmitt1968). Official censuseweretakenin 1853,1856,1860andthen
every six yearsuntil 1896. In 1900, the United StatesCensusOffice took over the
Hawaii censusandhascompletedanenumeratiorof theislandsevery decadesince.

This rich demographicecordfor Hawai'i is ably summarizedreviewed,andana-
lyzedby Schmitt(1968),GardnerandNordyke (1974),andNordyke (1989).

The earliest'*C date associatedvith humanactvity in American Samoawas
collectedfrom the To‘aga site on Ofu Island of the Manu‘a group (Kirch and Hunt
1993:91). This samplewas associatedvith thin, fine-temperegottery sherdssome
of which weredecoratedvith notcheson their rims. Althoughthe To‘agasite did not
yield dentate-stampedapita pottery of the type producedby the first settlersof the
region, the early To'agadateis comparableo the calibratedagerangeof a sampleof
marineshellfrom thesubmegedLapitasiteat Mulif anuaon ‘Upolu Island(Leachand
Greenl1989),theoldestknown archaeologicasitein Samoa.

Archaeologistsn Samoahave not attempteda detailedestimateof the prehistoric
population.Basednthedensityof surfaceremainssurweyedin WesternrSamoaGreen
and Davidson (1974:281-282ppinedthat the pre-Contacipopulationwas twice the
size of the populationin the 1840s. An unpublishedestimateputs the figure even
higher(Kirch 2000:312note21).

AlthoughSamoawvassightedby theexplorersRoggereenin 1722andBougairville
in 1768,the first Europeando ventureashoresailedwith Lapérousein 1787 (Gilson
1970). Twelve of themlost their livesthere,andthe islandsquickly cameto have a
poor reputationamongEuropeanseamenwho passedSamoaby in favor of Tahiti,
New Zealand,and Hawai'i. Consequentlylittle waswritten aboutSamoauntil mis-
sionariessettledtherein 1830. Thefirst populationestimatefor Samoafor the year
1839,wasreportedby the United StatesExploring Expedition(Wilkes1845). A sec-
ond estimatemadeby a visitor in 1849wasfollowed, in 1853,by a censugaken by
missionaries,which is probablythefirst realisticestimateof population,althoughnot
necessarilycompletelyaccurate”(McArthur 1968:114). The missionariescompiled
censuseagainin 1863and1874andthe British Consulatgroducedestimate®f pop-
ulationin 1879,1887,and 1899. After the Treaty of Berlin, which divided Samoa
betweenGermaly andthe United Statesthe commandantef Naval Station, Tutuila
enumeratedhe populationof AmericanSamoain 1900,andat variousintervals until
1920 (McArthur 1968:141). Since 1920, AmericanSamoahasbeenincludedin the
decenniatensuof the United States.

2.3 The Potential for Historical Demography

Hawai'i hasarich anddetailedrecordof demographidistory. A varietyof archaeolog-
ical methodsalthoughall rathercrude,yield broadlysimilar results,andthe outlines
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of populationchangen pre-ContactHawai‘i arenow reasonablyvell establishedThe
absolutesize of the Hawaiian populationat the time of Cookin 1778is a matterof

debatebut the subsequentalamitougdeclineof populationis not. A reasonablyccu-
ratecensuof theislandswascompletedelatively earlyin the historic periodin 1836,
andthis wasfollowed up by increasinglyaccuratesfforts at shortintervals, yielding a
populationrecordof the early historic periodmatchedby few, if ary, islandgroupsin

the Pacific. The Hawaiian governmentproducedgood censusnformationfor the last
half of the nineteenttcentury afterwhich time the Hawaiian Islandswereincludedin

thedecennialUnited Statescensus.

The recordfor American Samoais not nearly so rich and detailed. Archaeolo-
gistshave not attemptedo estimatepopulationchangesver the pre-Contacperiod,
andit is unlikely thatthis could be achieved given the relatively sparsenventory of
well-investigatedarchaeologicasitesthere. Thereis an unpublishedestimateof the
populationsizeatthetime of contactwith Europeanshut thefirst censusof American
Samoapf questionabl@ccurag, wasnot madeuntil 1853, morethana centurylater.
Thereaftercensusesveremadeapproximatelyevery tenyears,with increasingaccu-
ragy. Thus,for mostof Samoarhistory, thereis no demographiénformationandonly
scantmaterialsthatmight be usedto developa demographidistory:.

3 Patterns of Fishery Resouice Exploitation

This sectionreviews the methodsand materialsfor estimatingthe patternsof fishery
resourcesxploited by historical populationsin the Hawaiian Islandsand American
Samoawith anemphasi®on coralreeffishesandinvertebratesandturtles.

3.1 Archaeologicaland Historical Methods

The methodsusedby archaeologistandhistoriansto establishpatternsof fisheryre-

sourceexploitationdiffer considerablybasedasthey areon completelydisparatesets
of data. The archaeologistvorks with the discardedremainsof fish, shellfish,and
turtlesthat have beenrecoveredfrom archaeologicasites. Theseareidentified, with

referencdo comparatie fish bonecollectionsandstandardeferencevorks. Theiden-
tified bonesarethenquantifiedandthe resultingnumberausedto estimatetherelative
abundanceof the differentkinds of animals. Historianswork with records,docu-
ments,andobsenationsthatprovide information,moreor lessdirectly, ontheconduct
andresultsof inshorefishing. Thedatatake a variety of forms,mostlyfragmentarnand
incomplete andthe historians taskis to identify, interpret,andsynthesizehe useful
informationsothatit yieldsa coherentaccountof whathappenedn the past.

3.1.1 ArchaeologicalMethods

Thearchaeologicainethodsusefulfor estimatingpatternsof fisheryresourcexploita-
tion involve deriving estimatesof the relative abundanceof taxafrom the identified
bonesandshellsrecoveredfrom archaeologicaditesanddeterminingvhethertheiden-
tified remainsreflectthefull diversity of the prehistoriccatch.As it turnsout, estimat-
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ing the relative alundanceof taxafrom archaeologicatemainsis often difficult and
is intimately tied to the units usedto quantify the remains. This is anissuethat has
generated large, often contentiouditerature but no reporting standardsthus com-
plicatingandoftencompromisingefforts to summarizeandsynthesizepublisheddata.
Investigationsnto the diversity of the prehistoriccatchareoften subsumedinderthe
heading‘niche breadth. They areimportantfor determiningthe influenceof sizeon
therichnessandevennes®f a sample.Thegoalhereis to know how largea sampleis
neededo estimatehediversity of the catchfrom whichit derived.

At theoutsetjt shouldbe notedthatremainsrecoreredfrom anarchaeologicasite
are several stepsremoved from the catch,andthat at eachstep of the way potential
biasesareintroducedthat complicatethe inferencethat the abundanceof taxain the
archaeologicatollectionactuallyreflectthe abundanceof taxain the catch. A useful
wayto look atthis, setoutby Klein andCruz-Uribe(1984:3)considershevariouspop-
ulations,or assemblage&f which anarchaeologicatollectionmight be considereda
sample:

Life assemblageThe communityof live animalsin their naturalproportions;
Death assemblageTheanimalsthatareavailablefor deposition;
DepositedassemblageTheanimalsor portionsof animalsthatcometo restat a site;

FossilassemblageTheanimalpartsthatsurvivein asiteuntil excavationor collection;
and

SampleassemblageThe partof thefossil assemblag#hatis collectedby the archae-
ologist.

Here, the catchis calledthe deathassemblagendit is easyto seethat the archae-
ological collection, or sampleassemblageis usually only a partial reflectionof the
catch,separatedrom it by the vagariesof humandepositionpracticesthe breakdevn
of faunalremainsin the archaeologicasite over time, andthe recovery efforts of the
archaeologist.

Therearea hostof methodsby which faunalremains—themarineshellsandfish
and turtle bonesfrom archaeologicakites—canbe quantifiedand a large literature
thatsummarizeshe methodqseeKlein and Cruz-Uribe1984; ReitzandWing 1999;
Ringrose1993). Onereview of zooarchaeologgounted122 unique definitionsfor
quantificationmethods(Lyman 1994). Most commonlyusedin the Pacific are the
numberof identified specimenspften abbreviated NISP, the minimum numberof in-
dividual,or MNI, andweight. Eachof thesecanbeusedto estimateelative abundance
of taxain the sampleassemblge with varying degreesof reliability and difficulty.
Noneof thesemeasureslirectly estimateghe relative abundanceof taxain thefossil,
depositeddeath,or life assemblagé. The following discussiorattemptsto point out
thestrengthsindweaknessesf eachmeasurasanestimatorof therelative abundance
of taxain the sampleassemblage.

2A statisticknown asthe Lincoln Index, appliedto paired elements yields estimatesof the relative
alundanceof taxain the deathassemblagéRingrose1993:128ff.), but to our knowledgethis hasnot been
appliedto Pacific archaeologicalemains.

NISP
MNI
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Themeasurevith themostintuitive attractionis MNI, which estimateshesmallest
numberof individual animalsin the catchthatcould have producedall the remainsin
an archaeologicatollection. Relatve abundancesalculatedwith MNI are usedby
Pacific archaeologist&o corvey whatthe catchwould have lookedlik e whenlaid out
onamatafterafishingtrip” (Leach1997:6),a characterizatiothat playsup the con-
ceptualappealof countingindividual animals,but ignoresthe factthatMNI estimates
characteristicef the sampleassemblagandnot the deathassemblageMNI canbe
calculatedrom individual elementsfor examplethe umboof a gastropodpairedele-
ments suchasthedentaryof afish, or multiple elementsvheretheelementsannotbe
told apart,suchasvertebrae.The measures straightforvard whenit usesindividual
elementshut becomesomplicatedvhenpairedor multiple elementsareused,asthey
typically arewhencalculatingthe MNI of fish, turtles,or bivalves. The problemhere
is that MNI estimatesalculatedon pairedor multiple elementsare not additive; for
a giventaxon,the sumof MNI from sub-unitsof a collectionunit, e.g.the individual
1 m? excavationunits of a 20 m? excavationblock, will generallybe greaterthanthe
MNI calculatedor theunit becaus@airedor multiple element®f anindividualanimal
arecountedseparatelyf they arecollectedfrom differentsub-units.This characteristic
of MNI is discussedt lengthby Grayson(1984),who refersto it asthe aggreation
effect. In practicalterms,a literature sourcemustreportthe MNI of taxaidentified
by pairedor multiple elementsfor the unit of interestif the dataare to be usedfor
comparisonMNI areknown to over-estimateraretaxa,over-estimateaxawith mary
identifiablepartsin highly fragmentectollections,andunderestimatehesesametaxa
in collectionswith little fragmentation(O’Connor2001:706).MNI estimatesaresen-
sitive to stochastidactorsandin this way are muchlessrobustthanestimateamade
with NISP

Lessintuitively attractive is the NISP measurewhich, in practice,countsevery
identifiableelementand elementfragment® Taxawith a large numberof identifiable
elements—aood example,commonin Pacific faunalcollections,is the spiny puffer
of thefamily Diodontidae gachindividual of which hasapproximately600distinctive
dermalspineg(Leach1997:11)—willyield high NISP valuescomparedo taxawith a
smallnumberof identifiableelements A correctionfor this dividesthe NISPfor each
taxonby the numberof identifiable,or identified,elementsf the taxon,althoughthis
is rarely accomplishedn the Pacific. Also, taxawith identifiableelementghat frag-
menteasilyarelikely to be overrepresentedelative to taxawith sturdieridentifiable
elementsn collectionswith a high frequeng of fragmentaryremains. This is espe-
cially problematicwith collectionsof invertebrateremains,wheretiny fragmentsare
ofteneasyto identify. Despitethesepotentialproblemsmary investigatordind NISP
ausefulmeasuref relative taxonomicalundanceln ananalysisof fish remainsfrom
the Cook Islands,Nagaoka(1994) found that MNI and NISP valuesfor eachtaxon
variedin a predictablefashion,indicatingthatthey carriedsimilar informationon rel-
ative ahundancesThus,giventhe relative easeof obtainingNISP estimatesandtheir
mathematicamanipulability they appeato be superiorto MNI for mostpurposes.

Use of sampleweightsto estimaterelative abundanceof taxais relatively rare
amongarchaeologistg§ReitzandWing 1999:191) primarily becaus¢heweightof an

3An alternatve designatiorfor NISPis total numberof fragmentspr TNF.
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animalsremainsvarieswidely amongtaxa.A correctionfor this variability multiplies
theweightof identifiedremainsby avaluefor eachtaxonthatdescribesherelationship
of meatweightto the weight of inedibleremainsthat might be depositedn archaeo-
logical sites. Correctedin this way, boneweights provide estimatesof the relative
weight of meatcontributedby eachtaxonto the sampleassemblageA problemwith
this proceduras that,for mary taxa,the meatweightratio is not constanoverthelife
spanof theanimal(Casteell 978),a factthat might or might not introducesignificant
errorsinto ananalysis.In practice weightsareoftenusedto quantifyshellfishremains,
wherethey provide “a simpleand quite effective methodfor establishinghe relative
economicimportanceof differentshellfishtaxa” (Leach1997:8),but only rarely for
vertebrateemainswherethe useof MNI andespeciallyNISP aremorecommon.

3.1.2 Historical Methods

Fishery resourceexploitation patternscan be broken into two components:the at-
tributesof thefishingactuities; andthe attributesof the catch.

Potentiallyinterestingattributesof fishing activities includethe numberof people
fishing (calledhere“participation”), thetypesof fishinggearsandmethodsemployed,
andthe amountof fishing effort exerted.Fishingeffort is typically expressedn terms
of thenumberof people vesselsor fishinggearghatareactive perunit of time. When
expressedn a perunit-areabasis,fishing effort is sometimescalled “fishing effort
density’ Otherattributesinclude who fishesandwhereandwhenfishing occurs. In
this report,all theseattributesof fishing actities are sometimegenerallyreferredto
as“effort”

Potentiallyinterestingattributes of the catchinclude the numberor weight of a
givenresourcethatis harwested,producedjanded,or killed per unit of time. When
expressedn a perunit-areabasis,catchis called“yield.” Like effort, therearemary
waysto characterizandcatayorizethecatch,suchasby period,areahabitattype,taxa,
fishing method, motivation (e.g., commercial,recreational subsistence)disposition
(e.g.,consumedocally, exported,discarded)productform (e.g.,live, frozen,dried),
andthessizes,agesandsexesof thefish. For the purposef this assessmentwo of
the moreimportantcharacteristicef the catchareits speciescomposition,andfor a
given speciesjts size composition. In this report, all theseattributesare sometimes
generallyreferredto as“catch?”

Thefisheryresourcesxploitation attributesidentifiedabove canbeinferredfrom a
numberof typesof sourcesincluding:

1. directquantitatve measurementsf the attributes;
2. directbut only qualitative or anecdotabbsenationsof the attributes;and
3. circumstantiainformation.

The approacheshatcanbe usedwith eachof theseinformationtypesarebriefly dis-
cussedelow.

fishing effort
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Dir ect Quantitati ve Measurements A directquantitatve censuof all fishingeffort
or all catchduring a giventime periodin a givenareacouldyield highly preciseand
accurateestimate®f thoseattributes.If theestimatesverebasedn sampledata(e.g.,
from a creelsurwey) ratherthancensugdata(e.g.,from market data),they would be
somavhatlessprecise.

Although this is the mostvaluabletype of data, it is generallyrare. Evenwhere
detailedand reliable sampleor censusdataare available, they often compriseonly
smallsubset®f the measuref interestoftenfor relatively brief time periodsandsmall
areaslIn Hawai'i, for example,commerciainshorelandingshave beensystematically
censusedor morethan50 years but informationon non-commerciafishinghasbeen
generallylimited to theresultsof short-termsample-baseduneysin specificareas.

Dir ect Qualitati ve or Anecdotal Observations Dataof a descriptve andanecdo-
tal naturearerelatively common. The early yearsof the historicrecordin the Pacific

Islands,which aredominatedby the obsenationsof short-termvisitors from Europe,
containnothingbut dataof this type. Laterwriters, in the 1800s,including missionar

ies,colonialadministratorsyisiting researcher@ndlocal residentsleft moredetailed
documentatiomf fishing practicesput again little of it wasquantitatve.

Short-termobsenationsandinvestigationsoften yield documentatiorof typesof
fishingmethodsandtypesof exploitedresourceshut withoutary indicationof absolute
measure®f effort or catchor even of the relative importanceof variousmethodsand
species.Whereinformationis provided aboutthe latter—that is, the compositionof
effort by methodandthe compositionof the catchby speciesthe informationcanbe
misinterpretedn two ways. First, in the caseof obsenationsby outsiderstheremay
be a biastowarddocumentinghe moreexotic, exciting, andconspicuousnethodsand
speciesattheexpenseof morefamiliar, boring,andhiddenones.Thisis especiallytrue
of incidentalobsenations—thats, recordsmadeby obsenerswho did not specifically
setoutto examinethoseattributesof fishingactities.

Secondwhetherrecordedby outsidersor local people,it is difficult to distinguish
betweerculturalimportanceandeconomidmportance Or morepreciselyit is difficult
to distinguishbetweervalueandvolume.LeachandDavidson(1988),for example ex-
aminedtheimportanceof therainbav runner(Elagatisbipinnulatg ontwo Polynesian
outlier atollsin Micronesia,anddeterminedhatalthoughthe specieshadgreatsocio-
culturalimportanceasevidencedn folklore andsongi,its contritutionto thediet of the
atolls’ populationswasrelatively small (seeDalzell 1998). Similarly, pelagicfishing,
and skipjack tuna (Katsuwonusgpelamig in particular hasoften beenemphasizeds
beingespeciallyimportantin Hawaiian culture.Newman,however, arguedthat

[i]t is a spectaculatechniqueandthis might have caughtthe attentionof
theearlyobseners,who foundit romantic,but in termsof consistenfood
supplyit is a reasonableonclusionthat inshorewas the primary area,
followedby the benthic(Newman1970:56 57).

Circumstantial Measures For mary areasandtime periodsdirectinformationabout
the exploitation attributes of interest,whetherquantitatve or not, is lacking. That
leaves circumstantialinformation, of which thereare mary types. Describedin the
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paragraphghat follow are someof the indirect information typesthat are likely to

bethemostavailableandusefulwith respecto examininginshorefisheryexploitation
patternsn Hawai'i andAmericanSamoaluringthehistoricalperiod. Eachof thesein-

formationtypesis treatechereasa“f actor” or suiteof factorsjn thesensehatthey can
beusedto explain or infer certaincharacteristicef fisheryexploitation patterns Note
thatthesefactorsarealsopotentiallyusefulfor makinginferencesaboutthecharacter
istics and condition of inshoreresourcesa topic addressedh Section5. In general,
themoreof thesefactorsthatcanbe accountedor, the morepowerful the explanatory
modelwill be. Thesefactorsare roughly equivalentto what Jacksonret al. termed
“historical proxies” (in their case proxiesfor “ecosystemnstructure, in the context of

reviewing long-termhumanimpactson ecosystems):

Historicalproxiesincludedemographicgustomsandcommerciatecords,
aswell as explorers’ and naturalists’descriptionsof sights and events
andnauticalchartsmarkingreefs,coastalwetlands,and otherlandmarks
(Jacksoretal. 2001:637).

It is emphasizedhatthe directionof cause-and-é&ctamongthesefactorsandbe-
tweentheseactorsandthemeasuresf interest(i.e., catchor effort) cangenerallybein
eitherdirection,oftenmakingit difficult to make inferencesFor example anobsened
declinein the contribution of parrotfishto peoples diets might have beencausecdy
adeclinein the abundanceof parrotfishon the reef. Alternatively, it might have been
causedy anotherfactor suchasdevelopmentof improvedoffshorefishingtechnolo-
giesor ashiftin dietarypreferencaoward othermeatproducts.In thelatter casesthe
dietary shift likely would have beenaccompaniedy an increasein parrotfishabun-
danceonthereef,notadecreaseArmedonly with informationaboutthe dietaryshift,
it would be clearthatfewer parrotfishwerebeingcaught,but it would not be possible
to identify any changesn fishing effort on parrotfishor in parrotfishalundanceonthe
reef.

Fishing Effort and Catch Effort and catchwere identified above asthe main
attributesof interest,but they areincludedhereas potentially usefulindirect factors
becauseachof thetwo canbe usedto make inferencesaboutthe other A few exam-
plesfollow.

Themostimportantrelationshipamongexploitationattributesis thatbetweerfish-
ing effort andthe magnitudeof the catch. Unfortunately the complex natureof the
relationshipconfoundsheability to useoneto make inferencesaboutthe other Catch
canbeexpectedo increasewith increasingeffort only to a certainpoint, afterwhichit
will decreaséthe generakelationshipdescribedereis for equilibriumconditionsand
doesnotapplyto pulseor short-termsituations).

Characterizationef fishinggearsandmethodsarenotonly potentiallyusefulmea-
suresin themseles,but they arealsopotentiallyusefulin characterizinghe composi-
tion of the catch,sincefishing methodsareoften highly taxa-specific.

The compositionof the catchby taxareflectsnot just the fishing methodsused,
but alsothe relative abundanceof the differentspecieson the reef. For example,an
obseneddeclinein thecontribution of large carnivoresto the catchovera givenperiod
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couldbe explainedby eithera shiftin fishing strateies(i.e., speciesselectvity of the
methods)r adeclinein therelative ahundanceof large carnivoresonthereef. Further
thelatter case f supportedy the evidence,could bereflective of anoverallincrease
in fishing effort. This is becausdishing tendsto target the highertrophic levels and
larger sizesof fish. In otherwords,fishing effort canbe expectedto be relatedto the
speciescompositionof both the catchandthe exploited resourcesn the water For
example,seeButler (1994)andDalzell (1998)for an exampleof sucha differencein
thecompositionof the catchbetweersitesin prehistoricMelanesiseandPolynesiaand
Adamsetal. (1997)regardingthe samegeneraldifferentialpatterntoday

Justasfishingtendsto targetthe highertrophiclevels, it tendsto targetthe larger
fish within a given population,althoughthereare importantexceptions. So like the
compositionof thecatch,thesizestructureof the catchof particularspeciesanreflect
thelevel of fishingeffort. Thesizestructureof the catchcanalsobe usedto determine
absolutecharacteristicef the targetedpopulationswith respecto fishing, suchasthe
proportionsof the populationdbeingremovedperunittime (i.e., their fishingmortality
rates).

Human Population Size,Distrib ution, and Diet A promisingapproachn mary
situationgfor makinginferencesabouteffort andcatchis to usehumanpopulationsize
asanindicator Fishingeffort, for example,canbe expectedto be positively andfairly
stronglycorrelatedwvith humanpopulationsize. Humanpopulationsizeandcatchare
alsostronglyrelated,but the relationshipis more comple, sincethe directionof the
correlationbetweeneffort and catchis not consistentacrossall levels of effort. For
this reasonhumanpopulationsize aloneis not a goodindicatorof catchor trendsin
catch.It mustbe combinedwith knowledgeaboutwherethe populationsize—ormore
specifically effort—lies relative to the point at which the correlationbetweeneffort
andcatchchangedlirection.

The catchof a givenresourcecanbetreatedasbeingequalto the consumptiorof
theresourcewhereconsumptioris equalto the productof humanpopulationsizeand
averageper capitaconsumption With estimatef boththosemeasuresgatchcanbe
estimatede.g.Dalzell et al. 1996:Table 25). Estimatesof humanpopulationsizeare
availablein populationcensusesandfor earlieryears,in anthropologicaktudiesand
even casualobsenations. Potentialsourcesof percapitaconsumptionestimatesn-
cludenutritionalsurweys andothertypesof socioeconomi@ndanthropologicastudies
(Dalzell 1998,1991). Naturally, the greaterthe detail of the datawith respecto food
producttypes,themoreusefulthey arefor estimatingabsoluteor relative consumption
ratesfor particularinshorefisheryproducts. Importantchallengeswith this approach
includethefactthatthe compositionof peoples dietscanbe expectedo vary substan-
tially accordingto mary variables,including areaand time—particularlyseasonally
Titcombwrote that “Hawaiiansoften becaméond of the well-known fish of their re-
gion, fadsdeveloped,whims of the chiefsvaried” (Titcomb 1972:31). Naturally, the
compositionof the diet canbe expectedto vary accordingto distancefrom the coast.
And in highly stratifiedsocietiesthe dietsof differentsocioeconomiclassesnay be
quite different. Obsenationsof the diet of kingsmay be poorindicatorsof thediet of
commoners.
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Exports and Imports  Theamountof agivenresourcef interesthatis exported
from the areaof interestis in itself an interestingattribute, and it shouldobviously
betakeninto considerationf a human-population-afrconsumgion approactis used.
Generallyreeffinfishtendnotto betradedvery widely in the Pacific Islands but some
invertebratesare, or have been,so highly valuedabroadthat the amountsexported
have farexceededheamountsusedocally (Adamsetal. 1997).Examplesncludesea
cucumbergbéche-de-mepr trepang)(ClassHolothuroidea) trochusshell (Trochus
niloticus), andpearloysters(Pinctadaspp.).

Whenusinga humanpopulation-and-consuntipn approactit is alsoimportantto
accountfor imports, but this is muchmore complex thanaccountingfor exports be-
causét is a matterof determiningheimportedamountaotonly of inshoreresources,
but of all food itemsthat substitutefor local inshoreresourcesn the local diet. For
example,in mary Pacific Islands,importedfish and meatproductshave increasingly
replacedocal reeffish in the diet. From a practicalstandpointjt might be easiesto
treatthis factornotin termsof imports,perse,but ratherin the broadercontext of the
compositionof the humandiet, whichis addresseéurtherbelow.

Other Fisheries and Food Sources,and Dietary Preferences Peoples diets
(andthusfisheryresourcesxploitation patternsiarea function of mary factors—allof
which canbe treatedin termsof supply anddemand. At the mostbasiclevel, diets
are a function of the relative availability of differentfood sources.Peopleliving on
islandswith relatively largeamountf arableland, suchastherelatively largeislands
of Melanesia,arelikely to rely lesson fisheriesresourceghan peopleliving on the
smallerislandsof PolynesieandMicronesia.Dalzelletal. (1996)estimatedheaverage
annualpercapitaproductionof coastalfisheriesproductsto be 32 kilogramsfor the
Melanesianislands,comparedto 61 kilogramsand 63 kilogramsfor the islandsof
PolynesiaandMicronesiarespectiely.

Following are a few examplesof the typesof dietary shifts that might have been
importantduringthe historicalperiodin the Pacific Islands. The motivationto exploit
resourcesscost-efectively aspossiblewould generallyfavor inshoreandresources,
especiallyinvertebratespver offshoreand deepvaterresources.But asthe moreac-
cessiblaesourcebecamescarcerexploitationwould be expectedo shift towardwhat
wereformerly the moredifficult-to-catchresourcesandevento non-fisheryresources.
For example,Dalzell found thatin somePacific Islands:“. .. declinesin molluscre-
sourcesforced early humanpopulationsto increaseexploitation of other marinere-
sourcesandto rely increasinglyon agriculture”(Dalzell 1998:247).

The developmentand decline of non-inshorefisheriesis obviously linked to the
developmentof new andimproved fishing technologiesaddressedurther below, but
thefactordeadingto suchdevelopmentanbe muchbroaderIn Hawai'‘i, for example,
the offshorecommercialfishing industry developedthroughthe late 1800sand early
1900sin concertwith the rapid influx of immigrantsfrom Japanandelsevhere,who
cameto dominatethe industry The onsetof World War I, however, resultedin the
virtual elimination of offshorehanestingoperationsn Hawai‘i (Schug2001). This
abruptdecline,which did not reboundquickly afterthe war, musthave hadimportant
effectsontheinshorefishery
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Impr oved and New Fishing Technologies Fishingtechnologiesand methods
naturallyevolve with time, evenin highly isolatedsocieties.In casesvherenen ma-
terialsor ideasareintroducedfrom the outside,changesn technologiesand methods
canoccurrapidly. Someof the more conspicuousntroductionsmadein the Pacific
IslandssinceEuropearcontactincludemetal,usedto make hooksandspeattips, syn-
theticfibers,glassandplasticfacemasks motorizedvesselsscubaandhookahgear
syntheticpoisons dynamite andelectronicdepthsounderandnavigationdevices.

Aquaculture Thefarmingof reeffish productsfor food canbe treatedlike ary
alternatve food sources Becausdarmingis costly, the developmentof suchcultured
productionmight reflectthe degreeof scarcityof its wild counterpartBut suchdevel-
opmentcouldalsooccurindependentlypf changeén resourcescarcity suchasthrough
thedevelopmenbf cheapeculturetechnologiesThecostof culturedproductioncould
alsobe offsetby a preferencdor culturedproductoverwild product.

In the Pacificlslands aquaculturés mostlydoneto produceespeciallyhigh-valued
export products,suchasgiant clams(Tridacnidae)which, not coincidentally tendto
be relatively rare on the reef. Oneimportantexample of aquaculturefor domestic
consumptioris the useof brackishandsaltwaterfishpondsn Hawai‘i, a practicethat
goesbackat leasta few centuriedbeforeEuropearcontact.

SocialControls Theregulatoryernvironmentis acrucialfactor Directedresource
managementfor example, hasa generalaim of manipulatingeffort and catch, so
changesn the managementegime can alter effort and catch,and consequentlyat-
tributessuchas percapitaconsumptiorof particularresources An obvious example
is the impositionof a banon a givenresource.The resultcould be a decreasén its
catchto virtually zero,with no correspondinghangen, for example,humanpopula-
tion size. Clearly, effort andcatchpatternsareobviously very stronglyshapedoy the
socio-politicalervironment,including rulesimposedby secularandreligiousleaders,
patternsof fishingrightsthathave evolvedover centuriesandsocietys entirepackage
of socialnorms.Two examplesfollow.

Dye (1990)examinedthefactorsrelatedto adeclinein offshorefishingin the Mar-
quesasslandsduringthelate prehistoricaperiod,asevidencedn ashift from ahighly
variedto a simplefish-hookkit. He arguedthatthe declinewasrelatedto the rise of
a socialclasssystemthat led to a large portion of the populationincreasinglylosing
accesgo thefisheryresource.

Dalzell (1998) pointedout the effectsof the introductionof the SeventhDay Ad-
ventistChurchto the Pacific Islands.The churchproscribeghe eatingof, amongother
things, fish without scalesshellfish,turtles,anddugong,soislandsdominatecby Ad-
ventistshave becomeeffective refugesfor theseresources.

Biophysical Environment An obviouslyimportantfactor(or groupof factors)in
termsof the conditionof inshoreresourcesindpatternsof their exploitationis the con-
dition of the resourcessupportinghabitator ecosystemWhile a populations actual
productvity changen responséo the degreeof fishing pressureon the population jts
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potentialproductvity changesn responséo the conditionof its ernvironment,includ-
ing the broademreefsystem surroundingwaters,andall the otherbiological elements
of theecosystemln otherwords,the environments carryingcapacityfor theresource
of interestis subjectto change.

Somechangesn theconditionof theervironmentcanbetreatedasstochastivari-
ability aroundaverageor typical values,suchasyearto-yearchangesauseddy vari-
ationin oceanicconditions which affectrecruitmento the population.Otherchanges
aremoreenduring,suchasthoseassociatedavith climatic andoceaniceventsandcy-
cles. The frequenciesand periodsof suchchangesanrangefrom yearsor decades
(e.g.,storms;ENSOevents;outbreakof crown-of-thornsstarfish Acanthasteplanci)
to centuriesor millennia(e.g.,seatemperaturesealevel). Otherchangesremassve
andessentiallyirreversible suchasthosestemmingrom volcanicactiity anderosion,
bothabove andbelow sealevel.

Both naturaland anthropogenicshapersof ervironmentalconditionsare poten-
tially important. Examplesof anthropogenichangencludeterrestrialsourcef coral
reefdegradation suchasinputsof sedimentschemicalsandnutrientsfrom logging,
agriculture,and coastaldevelopment. Also potentiallyimportantin this cateyory are
ecosystem-leel effectsof fishing. For example fishingdown the populationof agiven
specieganresultin increasesn the abundanceof its prey andreductionsn theabun-
danceof its predatorsTwo examplesof anthropogenichangegollow.

After examiningfossil depositsaboriginalfolklore, andthe accountsf European
explorersandfishermenJacksoretal. (2001)concludedhattherecurrentmassmor-
talities of coralon the GreatBarrier Reeffrom the numerousrown-of-thornsstarfish
outbreakghathadoccurredsincel960werealmostcertainlynen phenomenaTheau-
thorssuggestedhatthe causeof the outbreaksvaseitherfishing down the starfishes’
predatorsor increasesn productvity dueto increasedrunoff of nutrientsfrom the
land—ineithercasethe causewvasfoundto be bothrecentandanthropogenic.

Jacksonet al. (2001) recountedthe vast declinesin the sizesof seaturtle and
dugongpopulationsn the Americasandthe Pacific thatoccurredasa resultof hunting
sinceEuropearcolonization. Theauthorsemphasizedhelik ely links betweerthe de-
clinein greenseaturtles(Cheloniamyda$ andthedie-off of turtlegrasshedsin Florida
Bay, andbetweerthedeclinein dugonggDugongdugor) andthedeclineof seagrasses
in MoretonBay, Australia.

The nameciguaterais givento atype of poisoningsufferedby consumerf fish
with sizableamountsof ciguatoxinswhich areproducedy dinoflagellateslt is seri-
ousenoughthatthe presencer absencef thetoxinsin reeffishis a highly important
productattribute to consumers.The prevalenceof ciguatoxinsin fish is highly area-
specific,taxa-specificandfish-size-specificthe lattertwo becausehe toxin becomes
more concentratedas it works its way up the food chain. Thus, ciguaterastrongly
affectsfisheryexploitation patterns. The prevalenceof ciguaterais alsoknown to be
relatedto broaderervironmentalconditions,so changesn thoseconditionscanalter
theprevalenceof ciguaterawith consequenimpactson exploitationpatterns.

ENSO

ciguatera
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3.2 Summary of Bibliographic Sources
3.2.1 ArchaeologicalSources

Archaeologicakourceof informationon reeffishingin Hawai‘i andSamoaaresum-
marizedin appendice8 throughl. Eachappendixcontainsatableof sourcesordered
sothat sourceswith the mostinformationarelisted at the top of the tableandthose
with the leastinformation are listed at the bottom. Thereare a large numberof ta-
blesbecauseachtable containsinformationon onekind of remains—shellfishfish,
or turtle—ata particularlevel of identification—tolowesttaxonomiclevel possibleor
not—andmeasureaonsistently—byNISP or weight. Presenteéh thisway, thetables
provide futureresearchergith anaidto finding the bestsourcef informationof any
particularkind.

Ar chaeologicalReports from Hawai'i  Thereview indicatesthat Hawaiianarchae-
ologistsregularly identify shellfishremainsto the lowest possibletaxonomiclevel.
Of the 355 reportsfrom which a quantificationof shellfish remainswas obtained,
314 reportedweightsfor taxaidentified to the lowesttaxonomiclevel possible(Ap-
pendixB). Collectively, Hawaiianarchaeologisthave identifiedmorethanl1.5 metric
tonsof shellfish. The individual collectionsrangewidely in weight from 286 kg to
lessthanl g. Forty-onereportssimply identifiedtheremainsas“shell” (AppendixC).
Thesesourcedypically reportedsmallershellfishcollections,rangingin weightfrom
33kgto lessthanl g, with atotal weightof 140kg.

Thereis greaterdiversity in the reportingof fish remains,with lessemphasison
identifying fish remainsthan shellfishremains. Of the 227 reportsof fish bonecol-
lectionsfrom which a quantificationof fish remainswas obtained,only 103 identify
fish bonesto the lowest possibletaxonomiclevel. Of these,75 quantify the remains
asweights(Appendix E, 25 quantify the remainsas NISP (Appendix D), andthree
quantify the remainsas MNI. Theselatter reportsinclude Davis (1991:60,61), who
identifieda minimum of 583 individual fish, RechtmarandWolforth (2000:25),who
identifieda minimumof 180fish, andAthensandMagnusorn(1998:31) whoidentified
aminimumof 55. The collectionsreportedasweightsrangefrom 14 kg to lessthan1
g, with atotalweightof 41kg. A total of 115,478 dentifiedfishboneswerereportedn
collectionsrangingfrom 32,052identifiedspecimenso 4 identifiedspecimensOf the
124reportsthatdon’t identify fish remainsto the lowestpossibletaxonomicunit, 112
reporttheremainsasweights(AppendixF) and12 reportthemasNISP (AppendixG).
The weightsof collectionsin which fish boneis notidentifiedto lowestpossibletaxo-
nomiclevel rangefrom 14 kg to lessthan1 g. The numberof identifiedspecimensn
collectionswherethe fish bonesare not identifiedto lowestpossibletaxonomiclevel
rangefrom 32,052specimengo 4 specimens.

Turtle boneis relatively rarely reportedin Hawaiian archaeologicateports;only
24 reportswerefoundthatlist turtle boneamongthe faunalremainsrecoveredduring
excavation. Fifteenof thesereporttheturtle remainsasweights(AppendixH) andnine
reportthemasNISP (Appendixl). Turtle boneis typically recoveredin smallamounts.
Amongthe collectionsquantifiedby weight, turtle bonerangesrom 78.5g to 0.75g.
Amongthosequantifiedoy NISP, turtle bonesrangefrom 212to 2.
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Ar chaeologicaReportsfrom American Samoa Thereis relatively little faunaldata
reportedfor AmericanSamoa.This is partly dueto factorsof preseration; mary ar-
chaeologicakitesin Samoaare locatedtodayin gardenlands,whosevolcanicsoils,
ably tilled for hundredsor thousandof years,have broken down and incorporated
organic materials,including shellsand animal bones,that were depositedin them.
Therearenine archaeologicasourceghatreportcollectionsof shellfishremains(Ap-
pendixJ); threeof thefour largestcollectionsderive from theManu‘alslands primarily
from shorelinedepositsof calcareousand.The singlerelatively large collectionfrom
Tutuiladerivesfrom aseriesof smalltestpits. Theotherfive collectionsarevery small
andit is unlikely thatthey containmuch usefulinformation on patternsof resource
exploitation.

Onefishbonecollectionfrom American Samoahasbeenidentified and reported
asNISP This is the work of Nagaoka(1993), who reliably identifiesthe patternof
fisheryresourceexploitation in the material. Identified fishbonecollectionsreported
asweightsare extremely small; Cleghornet al. (2000:37)reports18 g of fish bone,
Herdrichetal. (1996:65)13 g, Shapiroand Cleghorn(1999:62)10 g, andMoore and
Kennedy(1996a:47R g. Best(1992:33)reports98 unidentifiedfish bonesandEisler
(1995:77)talliesanotherl3 unidentifiedfish bones.

Turtle bonehasbeenreportedfrom two archaeologicasitesin AmericanSamoa.
Nagaokg1993:199200)reports89turtle bonescollectedfrom the To*agasite on Ofu
in theManu‘alslandsandLatinis etal. (1996:34)report9 g of unidentifiedturtle bone
from Ta'u Island.

3.2.2 Historical Sources

The historical periodsof Hawai'i and AmericanSamoaaredivided into sub-periods.
OneapproacHor selectingcorvenientsub-periodsvouldbeto chooséemporabound-
ariesthat correspondo watershedvents,suchassuddenchangesn systemsf gov-
ernanceor dramaticchangesn the way fisherieswere prosecuted Anotherapproach
would be to basethe sub-periodson the typesof informationthat are available. For
example,ayearin which fish landingsdatastartedbeingregularly collectedmight be
a corvenientstartingpoint for a sub-period.Here,alittle bit of eachof thesetwo ap-
proachess used,andthe resultis threesub-periods—thasamefor both Hawai‘i and
AmericanSamoaFollowing is a brief descriptionof the basisfor choosingthem.

Before 1900 Both Hawai'i and Samodfirst madecontactwith voyagersfrom Europe
in the late 1700s. Throughoutthe 1800sboth islandgroupswereinfluencedby
visiting explorersandtradersand by Christianmissionsthat establishedhem-
seles. The documentatiorof fishery exploitation patternsduring this period
consistamostly of qualitative information—firstasrecordedby short-termvisi-
tors,andlaterasrecordedby bothvisitorsandforeignandlocal residents.

1900to 1950 After yearsof disputeamongBritain, Germary, andthe U.S., Eastern
Samoavasanneedby the U.S. at theturn of the century just a few yearsafter
the anneation of the Republicof Hawai‘i. The exerciseof U.S. power brought
changeshataffectedbothfisheryexploitationpatternsandthe documentatiomf
thosepatterns.
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After 1950 After a strongmilitary presencen bothislandgroupsduring World War
I, their demographicandeconomieshangeddramatically Theinterestof the
federalgovernmentincreasedyresultingin statehoodor Hawai'i in 1959 and
substantiainvestmentsn the public sectorof AmericanSamoastartingin the
1960s. At the sametime, the amountand detail of information aboutfishery
resourcesindtheir exploitationgreatlyincreased.

Summarieof the bibliographyfor the historicalperiodare givenin AppendixK
and Appendix L for Hawai'i and American Samoa,respectiely. For eachof the
sourcegin rows),indicationsaregivenof thetypesof relevantinformation(in columns)
thatthe sourceprovides. The listed informationtypesare potentially usefulfor char
acterizingfisheryresourceexploitation patternsasdescribedn Section3.1.2,aswell
asfor characterizinghanges$n thosepatterngSectiord) andcharacterizingxploited
resourcesand changegherein(Section5). Theinformationtypesare numberedand
briefly describecbelon. The searchor historicalsourcedid not treatall theseinfor-
mationtypesequally—thecompletdist of sourceghattouchon all thelistedinforma-
tion typeswould be impossiblylong. Informationthatwasdirectly relatedto inshore
resourcesndtheir exploitationrecevedthe highestpriority.

In the tablesof appendiceK andL, thefirst throughfourth columnscollectively
describethe scopeof the informationprovided, with onecolumnfor eachof the three
sub-periodddentified above and one columnthat refersto the geographicabreaof
focus,if arny. The remainingcolumnsindicatewhetheror not the sourceprovidesa
giventypeof information.In thesdattercolumnsthecharactefx” is usedto indicate
thatthe sourceincludesinformationof thattype. For someof the informationtypes,a
“q" is usedto indicatethatat leastsomeof theinformationis quantitatve.

Column 1. Before 1900 Informationpertainingprimarily to the periodbefore1900.
Column 2. 1900-1950Informationpertainingprimarily to the period1900-1950.
Column 3. After 1950 Informationpertainingprimarily to the periodafter 1950.

Column 4. Area Any more specificareasof focus, suchas Main Hawaiian Islands
(MHI) or NorthwesterrHawaiianIslands(NWH]I), or specificislands(notethat

“Hawai'i” meangheislandof Hawai'i).

Column 5. Participation Informationon the numberof peopleor vesselengagedn
resourceexploitation;a“q” indicateshatquantitatve informationis provided.

Column 6. Fishing effort Informationontheamountof fishingeffort expendeda“q”
indicatesthatquantitatve informationis provided.

Column 7. Gearsand methods Informationon fishing gearsmaterials,or methods;

a“g” indicatesthat quantitatize informationis provided—specificallyquantita-
tive informationaboutthe compositionof fishing effort by gearor method.

Column 8. Catch composition Informationon the compositionof the catchby taxa,
including even casualremarksaboutparticularfish types;a “q” indicatesthat
guantitatve informationis provided.
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Column 9. Catch magnitude Informationontheamountof fishharnested)anded,or
killed perunit of time;a“q” indicatesthatquantitatve informationis provided.

Column 10. Catch per unit of effort Informationon catchperunit of effort; notethat
CPUE may be usedasan indicatorof resourceabtundancesoit fits within the
“resourcesizeandstatus”informationcategory, but it is treatedseparatehhere
becauseneasuresf CPUEarerelatively common;a“g” indicateshatquantita-
tive informationis provided.

Column 11. Resourcesizeand status Information on the size or productvity of a
givenresourcegitherin absolutetermsor relative to its potentialsize or pro-
ductiity; examplesincluderelatively directmeasuressuchasfrom undervater
visualsurweys,andestimateslerivedfrom fisheriesdata;alsoincludedare“par-
tial” measure®f resourcestatus,suchas of growth, mortality, or recruitment
rates;a“q” indicateshatquantitatve informationis provided.

Column 12. Human population Informationon humanpopulationsize,density dis-
tribution, or composition;a “q” indicatesthat quantitatve informationis pro-
vided; note that information sourcesabouthumanpopulationare treatedmore
fully in Section2.

Column 13. Human diet Informationon humanfood consumptiorpatternssuchas
amountof fish consumecder capitaper unit of time or compositionof the diet
by fishtaxa;a“q” indicateshatquantitatve informationis provided.

Column 14. Attrib utesof fishermen Informationonthecharacteristicef the people
engagedn fisheryexploitation, suchasby areaof resideng, socialor political
statusor ethnicity.

Column 15. Aquacultur e Informationon the degreeof developmentf, andproduc-

[Tp.i]

tion from, aquaculturea“q” indicateshatquantitatve informationis provided.

Column 16. Socialcontrols Informationon marinetenurepatternsandmanagement
practices,and more generally the packageof social normsthat shapefishery
exploitation patterns.

Column 17. Biophysical environment Informationonervironmentakonditions such
asdescriptionsof marinehabitatsandzonesin which exploitation takes place;
notethatciguatera-relatethformationis treatedunderthis type.

Column 18. Environmental changefr om non-fishing Informationonchangesn en-
vironmentalconditionsfrom cause®therthanfishing,whetheranthropogenior
natural.

Column 19. Environmental changefr om fishing Informationonchangesn erviron-
mentalconditionsspecificallycausedy fishing.

Column 20. Preferencesand values Informationon preferenceamong or valuesof,
food types,especiallyfor fisheryproducts;a “q” indicatesthat quantitatve in-
formationis provided,suchasprices.
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Column 21. Mark etsand trade Informationon the dispositionof locally produced
fisheryproductsandthelocal useof importedfood productsa“q” indicatesthat
guantitatve informationis provided.

Column 22. Other fisheriesand food production Informationontheprevalenceand
relatveimportanceof fisheriesandotherfood productionactiities otherthanin-
shorefisheriesgitherassource®f livelihoodsor source®of food; a“q” indicates
thatquantitatve informationis provided.

Column 23. Bibliography Whetheror not the sourceis a substantiasourceof other
informationsources.

3.3 The Potential to Describe Patterns of Fishery Resource Ex-
ploitation

This sectionbuilds uponthe materialpresentedn the previous sectionsto assesshe
potentialof thereviewedsource®f informationto describepatternof fisheryresource
exploitation. This is a fundamentabtepin the analysisof boththe archaeologicadnd
historicalsourceswithout the ability to describepatternsof fisheryresourcesxploita-
tion, subsequerdgtepsdesignedo identify change®ver time cannotbe pursuecconfi-
dently.

3.3.1 PatternsBasedon Ar chaeologicalSources

The archaeologicasourcesfor American Samoaprovide information on patternsof
fisheryresourceexploitation for oneisland, Ta‘u in the Manu‘a group. The archaeo-
logical faunalcollectionsfor thatislandhave beenably analyzedby Nagaoka(1993),
but it is not possibleto determinewith the availableevidencewhetherthe situationon
Ta'u was characteristiof the restof AmericanSamoaor wasidiosyncraticin some
way. Experienceén Hawai'i suggestshatthelattermight bethe case.

The typical archaeologicafaunalanalysisin Hawai‘i focuseson the environmen-
tal zonesthat were exploited andthe fishing techniqueghat might have beenusedto
capturetheanimalswhoseremainswererecoveredfrom thearchaeologicasite. There
areseveralexcellentdescriptionof patternsof fisheryresourcesxploitationin thear
chaeologicaliterature(e.g.Kirch 1982;Goto 1986;Hay et al. 1986). Thesegenerally
portraylocalfishingindustrieghatarewell-adaptedo thetypesof resourcesvailable
in nearshoravatersin the immediatevicinity of the archaeologicasitesfrom which
faunalremainsare collected. Thus,the overall pictureis oneof resourceexploitation
patternghatvary with variationsin nearshoranarineenvironment. The samepattern
might be expectedin Samoavhenfaunalcollectionsfrom otherislandsareexcavated
andanalyzed.

Thereis a surfeitof archaeologicainformationon fisheryresourceexploitationin
Hawai'i thatis suitedfor analysisalongthelinesof the studiescitedabove. A synthe-
sis of the available materialscanbe expectedto firmly establishtraditionalHawaiian
patternsof fisheryresourceexploitationthroughmuchof the archipelago.
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3.3.2 PatternsBasedon Historical Records

The potentialto describepatternsof fishery resourceaxploitation basedon historical
sourcegrom Hawai'i andAmericanSamods outlinedin thefollowing sectionswhich
breakdown the historic eraof both groupsinto threeperiodsbasedon the typesand
quality of availablefisheryinformation.

Hawaii—1778to 1900 For the period1778-180Chereis little informationin his-
torical sourceghatis relevantto describinginshoreresourceexploitation patternsin
Hawai'i. The journalsof the early Europeanvoyagerscomprisevirtually all of the
availableinformation(e.g.Cook 1974). In searchingor informationaboutpastfish-
ing practicesNewman (1970)reviewed the journalsof the principalsin all the major
voyagesby Europeanghat visited Hawai‘i up until 1800andfound little of interest,
concluding:

Thejournalschecledduringthecourseof thisresearcltonstitutevirtually

the whole of written literature available for the late eighteenthcentury

As canbe seen the picturedevelopedfrom thesesourcess exceedingly
sketchyandaboutall thatis known is that netsandfishhookswerein use
duringthis period(Newman1970:52).

For theperiod1800to 1900therewereotherexploratoryvoyageseachingHawai'i
that yielded documentatiorof fishing patterns— again,mostly anecdotainformation
aboutfishinggearsandmethods(e.g. Campbell1816;Reynolds 1835; Wilkes 1845).
As the nineteenthcenturyprogressedmuch more detailedaccountsof fishing gears
andmethodsandthe predominanspecieshatwerecapturedby themwerewritten, as
weredescriptionf the broadersocio-politicalandeconomicenvironmentsin which
fishingwascarriedout (e.g.Ellis 1836;Beckley 1883;Corney 1896;Kamakaul976;
Malo 1951; Deering1899). Kahaulelio(1902), for example,recordedhis firsthand
accountsasafishermarandobsener of fishermenjncludingpersonamemoriesasfar
backasthemid-1800s.

Theseand mary othersourcesdatingbackto the time of Europeancontactwere
reviewed and synthesizedy Titcomb wit