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PaleoenvironmentalPaleoenvironmental ChangeChange atat ElkhornElkhorn 
Slough:Slough: ImplicationsImplications forfor HumanHuman 

Strategies�AdaptiveAdaptive Strategies

SSINCEINCE thethe earlyearly 1900s1900s whenwhen thethe resultsresults ofof 
thethe firstfirst excavationsexcavations ofof SanSan FranciscoFrancisco BayBay 

shellshell moundsmounds werewere publishedpublished (Vhle(Vhle 1907;1907; 
NelsonNelson 1910;1910; E.E. GiffordGifford 1916;1916; SchenckSchenck 
1926),1926), muchmuch emphasisemphasis inin CaliforniaCalifornia archae­archae­
ologyology hashas beenbeen placedplaced onon time/spacetime/space patterns,patterns, 
whichwhich hashas resultedresulted inin thethe refinementrefinement ofof 
numerousnumerous culturalcultural chronologies.chronologies. CoincidentalCoincidental 
withwith subsequentsubsequent developmentsdevelopments inin culturalcultural an­an­
thropologythropology (see(see StewardSteward 1955;1955; NettingNetting 1977),1977), 
moremore recentrecent archaeologicalarchaeological studiesstudies havehave direc­direc­
tedted increasingincreasing attentionattention towardtoward thethe processprocess ofof 
culturalcultural changechange andand thethe ecologyecology ofof varyingvarying 
humanhuman lifeways.lifeways. EnvironmentalEnvironmental changechange isis aa 
theoreticaltheoretical premisepremise thatthat hashas frequentlyfrequently beenbeen 
advancedadvanced toto explainexplain shiftsshifts inin thethe CaliforniaCalifornia 
archaeologicalarchaeological recordrecord andand associated,associated, hypo­hypo­
theticalthetical populationpopulation movements.movements. 

ByBy thethe 1940s,1940s, aa sequencesequence ofof large-scalelarge-scale 
climaticclimatic changeschanges hadhad beenbeen proposedproposed andand thethe 
implicationsimplications ofof thesethese changeschanges forfor humanhuman 
behaviorbehavior werewere discusseddiscussed (Antevs(Antevs 1948,1948, 1952;1952; 
AschmannAschmann 1958).1958). AsAs archaeologicalarchaeological andand pale­pale­
oenvironmentaloenvironmental datadata accumulated,accumulated, newnew 
modelsmodels incorporatingincorporating humanhuman responseresponse toto 
large-scalelarge-scale environmentalenvironmental changeschanges werewere pro­pro­
posedposed (Baumhoff(Baumhoff andand HeizerHeizer 1965).1965). MoreMore 
recently,recently, Moratto,Moratto, King,King, andand WoolfendenWoolfenden 
(1978;(1978; butbut seesee commentscomments byby ByrneByrne [1979:[1979: 
196-198])196-198]) andand BreschiniBreschini (1983)(1983) havehave dis-dis-
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cussedcussed thethe implicationsimplications ofof large-scalelarge-scale Holo­Holo­
cenecene environmentalenvironmental changeschanges forfor prehistoricprehistoric 
centralcentral CaliforniaCalifornia populations;populations; thethe formerformer 
concentratingconcentrating onon mountainousmountainous areas,areas, thethe lat­lat­
terter onon thethe west-centralwest-central portionportion ofof thethe state.state. 

OverOver thethe lastlast twotwo decades,decades, CaliforniaCalifornia 
archaeologistsarchaeologists havehave initiatedinitiated examinationexamination ofof 
smaller-scale,smaller-scale, regionalregional sequencessequences ofof environ­environ­
mentalmental change,change, particularlyparticularly inin coastalcoastal settings.settings. 
TheseThese studiesstudies havehave benefitedbenefited aa growinggrowing inter­inter­
estest inin thethe archaeologyarchaeology ofof coastalcoastal zoneszones world­world­
widewide (Stark(Stark andand VoorhiesVoorhies 1978;1978; QuilterQuilter andand 
StockerStocker 1983),1983), asas wellwell asas thethe developmentdevelopment ofof 
aa generalgeneral theorytheory ofof maritimemaritime adaptationsadaptations 
(Yesner(Yesner 1980).1980). InIn thethe earlyearly 11960s,960s, severalseveral 
authorsauthors discusseddiscussed thethe siltingsilting inin ofof SanSan DiegoDiego 
CountyCounty coastalcoastal lagoonslagoons andand thethe resultantresultant 
populationpopulation movementmovement inlandinland (Shumway,(Shumway, 
Hubbs,Hubbs, andand MoriartyMoriarty 1961;1961; Warren,Warren, True,True, andand 
EudeyEudey 1961;1961; WarrenWarren andand PavesicPavesic 1963).1963). MoreMore 
recently,recently, DesgrandchampDesgrandchamp (1976)(1976) andand BickelBickel 
(1978)(1978) discusseddiscussed thethe influenceinfluence ofof risingrising seasea 
levelslevels onon thethe coastalcoastal environmentenvironment (Le.,(Le., thethe 
developmentdevelopment ofof estuariesestuaries andand associatedassociated 
marshes)marshes) andand thethe consequentconsequent effectseffects uponupon 
humanhuman groupsgroups livingliving inin thatthat environment.environment. 
BickelBickel (1978:(1978: 16)16) suggestedsuggested thatthat archaeo­archaeo­
logicallogical featuresfeatures suchsuch asas "changing"changing settlementsettlement 
patternspatterns andand shiftsshifts inin dietdiet maymay bebe illuminatedilluminated 
byby considerationconsideration ofof locallocal historieshistories ofof seasea levellevel 
riserise andand accompanyingaccompanying effects."effects." Subse­Subse­
quently,quently, ErlandsonErlandson (1980)(1980) presentedpresented aa discus­discus­
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lotelote CanyonCanyon inin SantaSanta BarbaraBarbara CountyCounty thatthat 
incorporatedincorporated thethe influenceinfluence ofof sea-levelsea-level rise.rise. 

InIn thisthis paperpaper wewe willwill discussdiscuss thethe implica­implica­
titi 00 nsns 00 ff small-scalesmall-scale paleoenvironmenpaleoenvironmentaltal 
changechange onon prehistoricprehistoric humanhuman populationspopulations 
residingresiding inin thethe coastalcoastal zonezone ofof centralcentral Cali­Cali­
fornia.fornia. TheThe subjectsubject areaarea isis centralcentral MontereyMonterey 
Bay;Bay; specifically,specifically, ElkhornElkhorn Slough,Slough, anan estuaryestuary 
situatedsituated midwaymidway betweenbetween SantaSanta CruzCruz andand 
Monterey,Monterey, thethe mouthmouth ofof whichwhich nownow formsforms 
partpart ofof thethe MossMoss LandingLanding HarborHarbor (Fig.(Fig. I).I). 
AlthoughAlthough thethe sloughslough isis currentlycurrently classifiedclassified asas 
anan estuary,estuary, itit hashas aa complexcomplex hydrographichydrographic 
pastpast relatedrelated partiallypartially toto sea-levelsea-level riserise andand 
partiallypartially toto otherother naturalnatural events.events. OverOver 4040 sitessites 
havehave beenbeen recordedrecorded inin thethe ElkhornElkhorn SloughSlough 
area,area, allall ofof whichwhich cancan generallygenerally bebe classifiedclassified asas 
shellshell middens,middens, withwith shellfishshellfish remainsremains consti­consti­
tutingtuting thethe bulkbulk ofof culturalcultural deposits.deposits. AnalysisAnalysis 
ofof datadata fromfrom twotwo ofof thesethese sitessites revealsreveals aa 
changingchanging patternpattern ofof shellfishshellfish exploitationexploitation 
throughthrough timetime whichwhich correlatescorrelates withwith thethe 
slough'sslough's hydrographichydrographic history.history. 

TwoTwo featuresfeatures ofof estuarineestuarine ecologyecology renderrender 
archaeologicalarchaeological sitessites associatedassociated withwith estuariesestuaries 
uniquelyuniquely valuablevaluable toto thethe studystudy ofof humanhuman 
adaptiveadaptive behavior:behavior: (l)(l) theythey areare highlyhighly produc­produc­
tivetive ecosystemsecosystems (Pritchard(Pritchard 1967a)1967a) thatthat em­em­
bodybody aa markedmarked resourceresource potentialpotential forfor humanhuman 
users,users, andand (2)(2) estuariesestuaries are,are, byby theirtheir nature,nature, 
transienttransient ecologicalecological phenomenaphenomena characterizedcharacterized 
byby changechange throughthrough timetime (Bickel(Bickel 1978:1978: 8;8; 
Nissley,Nissley, Bingham,Bingham, andand CottrellCottrell 1978:1978: 13;13; 
RickettsRicketts andand CalvinCalvin 1968:1968: 232).232). Archaeologi­Archaeologi­
calcal representationsrepresentations ofof economiceconomic behavioralbehavioral 
systemssystems thatthat utilizedutilized estuarineestuarine resourcesresources pro­pro­
videvide aa contextcontext throughthrough whichwhich thethe dynamicdynamic 
interfaceinterface betweenbetween humanhuman populationspopulations andand 
environmentenvironment cancan bebe examined.examined. ElkhornElkhorn 
SloughSlough isis ofof particularparticular interestinterest becausebecause itsits 
naturalnatural historyhistory hashas involvedinvolved notnot onlyonly thethe 
dynamicdynamic tendendestendendes typicaltypical ofof estuariesestuaries inin 
general,general, butbut hashas alsoalso includedincluded drasticdrastic fluctua­fluctua­
tionstions inin constituentconstituent environmentalenvironmental regimes.regimes. ItIt 
waswas originallyoriginally aa fresh-waterfresh-water drainage,drainage, changedchanged 

throughthrough thousandsthousands ofof yearsyears ofof tectonictectonic activ­activ­
ityity intointo anan estuary.estuary. ItIt againagain becamebecame aa fresh­fresh­
waterwater featurefeature earlyearly inin thisthis centurycentury asas aa 
by-productby-product ofof faultfault activityactivity (Jenkins(Jenkins 1973).1973). 
Consequently,Consequently, thethe resourceresource complexcomplex itit en­en­
compassedcompassed throughoutthroughout prehistoryprehistory hashas notnot 
remainedremained constant.constant. TheseThese fluctuationsfluctuations areare 
indicatedindicated byby severalseveral lineslines ofof evidence,evidence, includ­includ­
inging archaeologicalarchaeological data.data. 

InIn orderorder toto examineexamine thethe relationshiprelationship 
betweenbetween pastpast environmentsenvironments andand remnantsremnants ofof aa 
humanhuman behavioralbehavioral system,system, thethe investigationinvestigation 
presentedpresented herehere incorporatesincorporates (1)(1) paleoenviron­paleoenviron­
mentalmental backgroundbackground research;research; (2)(2) aa palynologi­palynologi­
calcal studystudy aimedaimed atat definingdefining thethe slough'sslough's 
environmentalenvironmental history;history; andand (3)(3) anan analysisanalysis ofof 
archaeologicalarchaeological data)data) focusingfocusing onon thethe locationlocation 
ofof sitessites inin relationrelation toto thethe hydrographichydrographic land­land­
scape,scape, andand faunalfaunal assemblagesassemblages presentpresent atat thesethese 
sites.sites. 

ENVIRONMENTALENVIRONMENTAL BACKGROUNDBACKGROUND 

ElkhornElkhorn SloughSlough isis thethe mainmain branchbranch ofof aa 
systemsystem ofof tidaltidal channelschannels thatthat entersenters thethe 
coastalcoastal plainplain ofof northernnorthern MontereyMonterey CountyCounty atat 
MossMoss LandingLanding HarborHarbor andand reachesreaches inlandinland forfor 
aboutabout sevenseven milesmiles (Fig.(Fig. l).l). AlternatingAlternating salt­salt­
marshmarsh andand mud-flatmud-flat communitiescommunities lineline thethe 
basinbasin formedformed byby thisthis channelchannel system,system, whichwhich isis 
borderedbordered toto thethe easteast andand northeastnortheast byby rollingrolling 
hillshills thatthat extendextend intointo steepersteeper terrainterrain atat thethe 
southernsouthern endend ofof thethe SantaSanta CruzCruz Mountains.Mountains. 
AdjacentAdjacent drainagedrainage systemssystems areare thosethose ofof thethe 
PajaroPajaro RiverRiver toto thethe northnorth andand thethe SalinasSalinas 
RiverRiver toto thethe south.south. 

ElkhornElkhorn SloughSlough hashas hadhad aa variedvaried environ­environ­
mentalmental historyhistory duringduring thisthis century,century, andand evi­evi­
dencedence indicatesindicates aa similarlysimilarly shiftingshifting patternpattern inin 
prehistoricprehistoric times.times. TheThe currentcurrent geomorphologygeomorphology 
ofof thethe sloughslough datesdates backback onlyonly toto 19461946 andand thethe 
slough'sslough's statusstatus asas aa tidaltidal creek,creek, oror estuary,estuary, 
onlyonly toto 19081908 (Fig.(Fig. 2).2). LocalLocal drainagedrainage patternspatterns 
maymay alsoalso bebe fairlyfairly recent.recent. PriorPrior toto 1908,1908, thethe 
SalinasSalinas RiverRiver curvedcurved northwardnorthward nearnear thethe 
locationlocation ofof itsits presentpresent mouthmouth andand ranran parallelparallel 
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Fig.Fig. 1,1, ElkhornElkhorn SloughSlough andand importantimportant sitessites inin SantaSanta Clara,Clara, SantaSanta CruzCruz andand MontereyMonterey counties.counties. 
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Fig.Fig. 2.2. HydrographicHydrographic changeschanges inin thethe centralcentral MontereyMonterey BayBay areaarea duringduring thethe HistoricHistoric Period.Period. AdaptedAdapted fromfrom 
GordonGordon (1977:(1977: 147).147). 
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toto thethe coastlinecoastline forfor aboutabout sixsix miles,miles, emptyingemptying 
intointo thethe oceanocean aboutabout oneone milemile northnorth ofof MossMoss 
LandingLanding (Gordon(Gordon 1977:1977: 230).230). ElkhornElkhorn SloughSlough 
openedopened intointo thethe riverriver nearnear thethe presentpresent sitesite ofof 
MossMoss LandingLanding Harbor.Harbor. TheThe forceforce ofof thethe 
SalinasSalinas River'sRiver's flowflow waswas adequateadequate toto limitlimit 
tidaltidal actionaction andand saltwatersaltwater intrusionintrusion inin thethe 
slough,slough, andand itit waswas moremore aa freshwaterfreshwater lagoonlagoon 
andand tributarytributary toto thethe SalinasSalinas thanthan anan estuary.estuary. 
OnOn aa fewfew occasionsoccasions duringduring violentviolent winterwinter 
rains,rains, thethe SalinasSalinas RiverRiver reportedlyreportedly cutcut throughthrough 
thethe sandsand dunesdunes nearnear itsits presentpresent mouthmouth andand 
emptiedemptied intointo thethe oceanocean therethere (Gordon(Gordon 1977:1977: 
234).234). TheThe 19061906 earthquake,earthquake, whichwhich waswas causedcaused 
byby movementsmovements alongalong thethe nearbynearby SanSan AndreasAndreas 
faultfault (Fig.(Fig. 1),1), maymay havehave hadhad latentlatent effectseffects onon 
thethe hydrographyhydrography ofof thisthis areaarea byby offsettingoffsetting 
streamstream coursescourses andand alteringaltering thethe pressurepressure ofof 
waterwater flow.flow. This,This, inin turn,turn, createdcreated aa newnew majormajor 
openingopening forfor thethe riverriver toto emptyempty intointo thethe seasea 
(Jenkins(Jenkins 1973:1973: 152).152). Flood-controlFlood-control darndarn con­con­
structionstruction afterafter 19081908 maintainedmaintained thatthat outlet,outlet, 
andand thethe formerformer SalinasSalinas riverbedriverbed landslands werewere 
reclaimedreclaimed forfor agriculturalagricultural useuse (Browning(Browning etet al.al. 
1972:1972: 18).18). TheThe formerformer mouthmouth ofof thethe SalinasSalinas 
northnorth ofof MossMoss LandingLanding waswas keptkept openopen byby tidaltidal 
action,action, ElkhornElkhorn SloughSlough filledfilled withwith seasea water,water, 
andand thethe fresh-waterfresh-water lagoonlagoon waswas replacedreplaced byby 
thethe estuaryestuary presentpresent today.today. DredgingDredging ofof MossMoss 
LandingLanding HarborHarbor beganbegan inin 19461946 atat thethe presentpresent 
locationlocation ofof thethe harborharbor mouth.mouth. Thus,Thus, thethe 
currentcurrent sloughslough entranceentrance isis nownow aa man-mademan-made 
channelchannel thatthat opensopens directlydirectly intointo thethe headhead ofof 
thethe MontereyMonterey submarinesubmarine canyon.canyon. TheThe originaloriginal 
mouthmouth ofof thethe SalinasSalinas RiverRiver northnorth ofof MossMoss 
LandingLanding graduallygradually siltedsilted inin andand closedclosed 
(Browning(Browning etet al.al. 1972:1972: 2).2). 

Geomorphologically,Geomorphologically, ElkhornElkhorn SloughSlough isis ofof 
thethe "classic""classic" estuaryestuary type:type: aa drowneddrowned riverriver 
valley.valley. TheseThese formationsformations areare commoncommon alongalong 
coastlinescoastlines withwith aa widewide coastalcoastal plainplain (Pritchard(Pritchard 
1967a,1967a, 1967b).1967b). TheThe evolutionevolution ofof coastal-plaincoastal-plain 
estuariesestuaries likelike ElkhornElkhorn SloughSlough probablyprobably beganbegan 
withwith aa rapidrapid riserise inin seasea levellevel betweenbetween 15,00015,000 
andand 7,0007,000 yearsyears agoago (Atwater,(Atwater, Helley,Helley, andand 

Hede1Hede1 1977;1977; BloomBloom 1971;1971; EmeryEmery 1969;1969; La­La­
joiejoie 1972).1972). GeologicalGeological studiesstudies indicateindicate thatthat 
thethe ElkhornElkhorn SloughSlough basinbasin originatedoriginated asas aa 
fresh-waterfresh-water riverriver (J(J enkinsenkins 1973)1973) which,which, duringduring 
partsparts ofof thethe Pleistocene,Pleistocene, draineddrained thethe areaarea 
presentlypresently draineddrained byby thethe SanSan Benito-PajaroBenito-Pajaro 
RiverRiver system.system. ActivityActivity alongalong thethe SanSan AndreasAndreas 
faultfault throughoutthroughout thethe lastlast 200,000200,000 yearsyears even­even­
tuallytually cutcut thethe ElkhornElkhorn valleyvalley offoff fromfrom thisthis 
originaloriginal watershed,watershed, leavingleaving itit periodicallyperiodically de­de­
voidvoid ofof freshfresh runningrunning water.water. JustJust whenwhen andand 
howhow thethe SalinasSalinas RiverRiver waswas joinedjoined toto thlthl 
slough,slough, formingforming aa fresh-waterfresh-water lagoon,lagoon, remain:remain: 
inin question;question; however,however, itit isis likelylikely thatthat atat timestimes 
thethe sloughslough becamebecame infusedinfused withwith saltsalt water.water. 
OceanographicOceanographic featuresfeatures offshoreoffshore fromfrom thethe 
presentpresent positionposition ofof thethe SalinasSalinas RiverRiver mouthmouth 
indicateindicate thatthat thethe mouthmouth waswas maintainedmaintained atat 
thatthat locationlocation overover longlong periodsperiods ofof time,time, datingdating 
backback toto thethe PleistocenePleistocene (Gordon(Gordon 1977:1977: 231;231; 
YancyYancy 1968:1968: 9).9). AsAs notednoted above,above, thethe north­north­
wardward curvecurve ofof thethe riverriver toto joinjoin ElkhornElkhorn SloughSlough 
nearnear MossMoss LandingLanding maymay havehave beenbeen thethe resultresult 
ofof seismicseismic activityactivity andand variantvariant drainagedrainage pat­pat­
terns.terns. Also,Also, thethe wavewave refractionrefraction patternspatterns 
characteristiccharacteristic ofof MontereyMonterey BayBay tendtend toto buildbuild 
upup highhigh beachbeach bermsberms southsouth ofof MossMoss Landing,Landing, 
andand reportsreports writtenwritten beforebefore thethe riverriver changedchanged 
coursecourse suggestsuggest thatthat thethe SalinasSalinas RiverRiver mouthmouth 
waswas oftenoften pushedpushed northwardnorthward (Gordon(Gordon 1977:1977: 
232).232). Thus,Thus, pastpast fluctuationsfluctuations inin thethe locationlocation 
ofof thethe mouthmouth ofof thethe SalinasSalinas RiverRiver areare reason­reason­
ablyably evident,evident, asas areare consequentialconsequential fluctuationsfluctuations 
inin thethe habitathabitat ofof ElkhornElkhorn Slough.Slough. 

TheThe plantplant andand animalanimal communitiescommunities seenseen inin 
ElkhornElkhorn SloughSlough todaytoday areare typicallytypically estuarine,estuarine, 
withwith thethe overalloverall environmentenvironment composedcomposed ofof aa 
seriesseries ofof zoneszones associatedassociated withwith varyingvarying degreesdegrees 
ofof tidaltidal fill.fill. TheThe littorallittoral zone,zone, whichwhich includesincludes 
mudmud flatsflats andand salt-marshsalt-marsh landland withwith pickle­pickle­
weedweed (Salicornia(Salicornia pacifica)pacifica) asas thethe dominantdominant 
vegetativevegetative indicator,indicator, containscontains thethe mostmost im­im­
portantportant potentialpotential humanhuman foodfood resources.resources. MudMud 
flatsflats andand channelchannel banksbanks ofof thethe littorallittoral zonezone 
areare inhabitedinhabited byby atat leastleast 2828 speciesspecies ofof 
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shellfish,shellfish, andand thethe saltsalt marshmarsh providesprovides roostingroosting 
andand feedingfeeding groundsgrounds forfor aa widewide varietyvariety ofof 
avifauna.avifauna. OutlyingOutlying zoneszones thatthat extendextend fromfrom thethe 
saltsalt marshmarsh alongalong bordersborders ofof tributariestributaries andand 
fresh-waterfresh-water seepsseeps includeinclude glasslandsglasslands andand oakoak 
woodlands.woodlands. TheseThese communitiescommunities alsoalso provideprovide 
restingresting andand feedingfeeding groundsgrounds forfor manymany speciesspecies 
ofof thethe slough'sslough's avianavian faunafauna andand supportsupport aa widewide 
varietyvariety ofof terrestrialterrestrial wildlife.wildlife. 

BecauseBecause historicalhistorical andand geologicalgeological evidenceevidence 
indicatesindicates thatthat thethe basinbasin whichwhich holdsholds ElkhornElkhorn 
SloughSlough hashas beenbeen subjectedsubjected toto aa longlong sequencesequence 
ofof fluctuationsfluctuations inin regionalregional drainagedrainage patterns,patterns, 
distributionaldistributional fluctuationsfluctuations inin locallocal bioticbiotic com­com­
munitiesmunities maymay alsoalso bebe presumed.presumed. Therefore,Therefore, 
bioticbiotic communitiescommunities occupyingoccupying thethe sloughslough to­to­
dayday havehave notnot beenbeen consistentlyconsistently presentpresent 
throughoutthroughout itsits history,history, althoughalthough appropriateappropriate 
habitatshabitats maymay havehave developeddeveloped whenwhen fresh­fresh­
waterwater flowflow waswas minimizedminimized enoughenough toto allowallow 
salt-watersalt-water intrusion.intrusion. 

ARCHAEOLOGICALARCHAEOLOGICAL BACKGROUNDBACKGROUND 

TheThe relationshiprelationship betweenbetween thethe archaeologyarchaeology 
ofof SantaSanta Cruz,Cruz, SantaSanta Clara,Clara, andand MontereyMonterey 
countiescounties andand thethe restrest ofof centralcentral CaliforniaCalifornia hashas 
longlong beenbeen unclear.unclear. NoNo datadata fromfrom thisthis areaarea 
werewere usedused inin thethe formulationformulation ofof thethe centralcentral 
CaliforniaCalifornia taxonomictaxonomic system,system, whichwhich waswas 
basedbased primarilyprimarily onon excavationexcavation datadata fromfrom thethe 
Sacramento/SanSacramento/San JoaquinJoaquin DeltaDelta (Lillard,(Lillard, Hei­Hei­
zer,zer, andand FenengaFenenga 1939;1939; HeizerHeizer 1949)1949) andand thethe 
SanSan FranciscoFrancisco BayBay areaarea (Beardsley(Beardsley 1948,1948, 
1954).1954). WithWith thethe exceptionexception ofof Pohorecky'sPohorecky's 
(1964)(1964) sitesite reportreport fromfrom southernsouthern MontereyMonterey 
CountyCounty andand severalseveral preliminarypreliminary studiesstudies con­con­
ductedducted byby UniversityUniversity ofof California,California, Berkeley,Berkeley, 
graduategraduate studentsstudents (Pilling(Pilling 1948,1948, 1955),1955), virtu­virtu­
allyally nono significantsignificant archaeologicalarchaeological researchresearch waswas 
conductedconducted onon thethe centralcentral coastcoast untiluntil thethe 
adventadvent ofof culturalcultural resourceresource managementmanagement inin 
thethe 1960s.1960s. WhenWhen studystudy waswas initiatedinitiated manymany 
researchersresearchers assumedassumed thethe cultureculture historyhistory ofof thethe 
centralcentral coastcoast paralleledparalleled thatthat ofof thethe DeltaDelta and,and, 
forfor lacklack ofof aa regionalregional sequence,sequence, employedemployed thethe 

centralcentral CaliforniaCalifornia taxonomictaxonomic systemsystem toto de­de­
scribescribe cultureculture change.change. AlthoughAlthough furtherfurther re­re­
gionalgional synthesissynthesis isis necessarynecessary (particularly(particularly inin 
SantaSanta ClaraClara County),County), somesome headwayheadway hashas 
recentlyrecently beenbeen mademade towardtoward thethe establishmentestablishment 
ofof aa central-coastcentral-coast chronologicalchronological sequence.sequence. 
TheThe MontereyMonterey BayBay areaarea isis currentlycurrently betterbetter 
understoodunderstood duedue toto effortsefforts mademade duringduring thethe 
coursecourse ofof severalseveral majormajor culturalcultural resourceresource 
managementmanagement projectsprojects (Breschini(Breschini andand HaversatHaversat 
1980;1980; CartierCartier II 980a;980a; DietzDietz andand JacksonJackson 1981;1981; 
Breschini,Breschini, Haversat,Haversat, andand HampsonHampson 1983;1983; Hil­Hil­
dedebrandtbrandt 1983).1983). TheThe followingfollowing isis aa briefbrief 
overviewoverview ofof availableavailable datadata regardingregarding thethe 
central-coastcentral-coast sequencesequence ofof humanhuman occupation.occupation. 

EvidenceEvidence forfor earlyearly humanhuman presencepresence onon thethe 
centralcentral coastcoast comescomes fromfrom twotwo controversialcontroversial 
sites:sites: SCR-l77,SCR-l77, thethe Scott'sScott's ValleyValley site,site, situ­situ­
atedated 2020 milesmiles northwestnorthwest ofof ElkhornElkhorn Slough,Slough, 
andand SCL-178,SCL-178, thethe MetcalfMetcalf site,site, 2323 milesmiles northnorth 
inin thethe SantaSanta ClaraClara ValleyValley (Fig.(Fig. 1).1). TheThe Scott'sScott's 
ValleyValley sitesite hashas yieldedyielded fourfour radiocarbonradiocarbon datesdates 
betweenbetween approximatelyapproximately 70007000 andand 10,00010,000 
yearsyears B.P.B.P. (Cartier(Cartier 1980a,1980a, 1984;1984; seesee TableTable 1).1). 
PreliminaryPreliminary excavationsexcavations atat thisthis sitesite yieldedyielded aa 
meagermeager artifactartifact assemblageassemblage inin associationassociation withwith 
thethe radiocarbonradiocarbon dates.dates. TheThe lacklack ofof aa goodgood 
assemblage,assemblage, combinedcombined withwith thethe factfact thatthat thethe 
datesdates werewere obtainedobtained fromfrom looseloose charcoal,charcoal, ledled 
manymany researchersresearchers toto questionquestion thethe antiquityantiquity ofof 
thethe site.site. SubsequentSubsequent recoveryrecovery ofof aa largelarge 
excavationexcavation samplesample (over(over 200200 cubiccubic metersmeters ofof 
earthearth werewere removed)removed) hashas providedprovided artifactualartifactual 
andand otherother supportsupport forfor aa fairlyfairly earlyearly initialinitial 
occupationoccupation ofof SCR-177,SCR-177, andand severalseveral partiallypartially 
mixedmixed componentscomponents havehave beenbeen recognizedrecognized inin 
thethe sitesite assemblage.assemblage. ToolsTools associatedassociated withwith thethe 
earlyearly datesdates includeinclude aa preponderancepreponderance ofof chop­chop­
pers,pers, lanceolatelanceolate bifaces,bifaces, largelarge unifaces,unifaces, andand aa 
singlesingle MontereyMonterey chertchert eccentriceccentric crescent-allcrescent-all 
ofof whichwhich occuroccur inin assemblagesassemblages dateddated betweenbetween 
10,00010,000 andand 60006000 yearsyears B.P.B.P. inin otherother partsparts ofof 
westernwestern NorthNorth AmericaAmerica (see(see CartierCartier [1984][1984] 
forfor furtherfurther discussion).discussion). PerhapsPerhaps moremore import­import­
antly,antly, obsidianobsidian hydrationhydration measurementsmeasurements ofof 
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flakesflakes andand bifacebiface fragmentsfragments fromfrom SCR-177SCR-177 
supportsupport anan occupationoccupation spanspan fromfrom approxi­approxi­
matelymately 40004000 toto 8000-90008000-9000 yearsyears B.P.B.P. 11 

AA similarsimilar timetime depthdepth hashas beenbeen suggestedsuggested 
forfor thethe initialinitial occupationoccupation ofof SCL-178,SCL-178, whichwhich 
yieldedyielded aa seriesseries ofof radiocarbonradiocarbon datesdates rangingranging 
fromfrom closeclose toto 10,00010,000 yearsyears B.P.B.P. atat depthsdepths ofof 
330-750330-750 em.,em., toto aroundaround 10001000 B.P.B.P. atat 90-10090-100 
em.em. (Hildebrandt(Hildebrandt 1983:1983: 6-3,6-3, 8-42;8-42; seesee TableTable 
1).1). TheThe stratigraphicstratigraphic contextcontext ofof thethe multi­multi­
componentcomponent culturalcultural depositdeposit appearsappears toto bebe 
consistentconsistent withwith thethe dating.dating. 22 However,However, neitherneither 
sufficientsufficient artifactualartifactual materialsmaterials nornor otherother datadata 
(e.g.,(e.g., obsidianobsidian hydrationhydration measurements)measurements) thatthat 
wouldwould allowallow forfor cross-checkingcross-checking ofof thethe radio­radio­
carboncarbon datesdates werewere obtainedobtained fromfrom thethe site.site. 33 

Nonetheless,Nonetheless, HildebrandtHildebrandt (1983:(1983: 8-51)8-51) feltfelt 
thatthat thethe excavationexcavation datadata suggestedsuggested initialinitial 
occupationoccupation ofof thethe MetcalfMetcalf sitesite betweenbetween 50005000 
andand 10,00010,000 yearsyears B.P.B.P. withwith continuedcontinued regularregular 
butbut limitedlimited occupationoccupation throughthrough 10001000 yearsyears 
B.P.B.P.44 AlthoughAlthough neitherneither thethe MetcalfMetcalf nornor thethe 
Scott'sScott's ValleyValley sitesite yieldedyielded aa substantialsubstantial arti­arti­
factfact assemblage,assemblage, andand therethere areare manymany unre­unre­
solvedsolved questionsquestions aboutabout bothboth sites,sites, theythey dodo 
suggestsuggest thethe presencepresence ofof humanshumans inin thethe centralcentral 
coastcoast areaarea byby 80008000 toto 90009000 B.P.B.P. 

OtherOther evidenceevidence ofof earlyearly humanhuman presencepresence 
onon thethe centralcentral coastcoast hashas beenbeen reportedreported fromfrom 
severalseveral sitessites withwith basementbasement radiocarbonradiocarbon datesdates 
betweenbetween 50005000 andand 68006800 B.P.:B.P.: SCL-64SCL-64 andand 
SCL-l06SCL-l06 (Cartier(Cartier 1980b)1980b) inin thethe SantaSanta ClaraClara 
ValleyValley andand MNT-228MNT-228 (Spanne(Spanne 1981)1981) inin thethe 
centralcentral MontereyMonterey BayBay areaarea (Table(Table 1,1, Fig.Fig. 1).1). 
WhileWhile thesethese sitessites suggestsuggest continuedcontinued humanhuman 
occupationoccupation ofof thethe centralcentral coast,coast, atat presentpresent 
theythey indicateindicate littlelittle elseelse sincesince thethe radiocarbonradiocarbon 
datesdates werewere obtainedobtained duringduring thethe coursecourse ofof 
small-scalesmall-scale testtest excavationsexcavations thatthat producedproduced nono 
assemblagesassemblages inin associationassociation withwith thethe dates.dates. 

ByBy 3500-45003500-4500 yearsyears B.P.,B.P., occupationoccupation ofof 
thethe centralcentral coastcoast appearsappears toto havehave beenbeen well­well­
established.established. AA numbernumber ofof sites,sites, particularlyparticularly inin 
MontereyMonterey County,County, havehave yieldedyielded datesdates suggest­suggest­
inging initialinitial occupationoccupation duringduring thisthis timetime span.span. 

TheseThese include:include: MNT-112,MNT-112, MNT-116MNT-116 (Dietz(Dietz 
andand JacksonJackson 1981),1981), MNT-170MNT-170 (Breschini(Breschini andand 
HaversatHaversat 1980),1980), MNT-387MNT-387 (Cartier(Cartier n.d.),n.d.), 
MNT-391MNT-391 (Breschini(Breschini andand HaversatHaversat n.d.b),n.d.b), 
MNT-438MNT-438 (Cartier(Cartier 1983),1983), SCR-7SCR-7 (Roop(Roop 1976;1976; 
Lajoie,Lajoie, inin EdwardsEdwards [1984:[1984: 2]),2]), andand SCR-33SCR-33 
(Cartier(Cartier 1980a;1980a; seesee TableTable 1,1, Fig.Fig. 1).1). FollowingFollowing 
thisthis widespreadwidespread establishmentestablishment ofof humanhuman occu­occu­
pation,pation, aa culturalcultural breakbreak atat 20002000 yearsyears B.P.B.P. hashas 
beenbeen hypothesizedhypothesized byby BreschiniBreschini andand HaversatHaversat 
(1980)(1980) andand DietzDietz andand JacksonJackson (1981).(1981). Bres­Bres­
chinichini andand HaversatHaversat (1980)(1980) firstfirst suggestedsuggested thisthis 
breakbreak onon thethe basisbasis ofof twotwo spatiallyspatially andand 
temporallytemporally distinctdistinct componentscomponents atat MNT-170.MNT-170. 
TheThe earlierearlier component,component, associatedassociated withwith thethe 
previouslypreviously mentionedmentioned datedate ofof 40404040 ±±100100 B.P.,B.P., 
waswas thoughtthought toto representrepresent aa pre-Costanoanpre-Costanoan 
occupation,occupation, probablyprobably byby HokanHokan speakers,speakers, 
withwith aa generalizedgeneralized "forager""forager" adaptiveadaptive strategystrategy 
(after(after BinfordBinford 1980).1980). ThisThis strategystrategy waswas repre­repre­
sentedsented byby "middens"middens withwith Shell"Shell" (Breschini(Breschini 
1980;1980; BreschiniBreschini andand HaversatHaversat 1980:1980: 12),12), 
whichwhich areare distributeddistributed bothboth onon thethe immediateimmediate 
coastcoast andand inland.inland. TheThe laterlater culture,culture, datingdating toto 
approximatelyapproximately 25002500 B.P.B.P. waswas thoughtthought toto 
representrepresent thethe arrivalarrival ofof Utian-speakingUtian-speaking groupsgroups 
toto thethe MontereyMonterey peninsulapeninsula whowho possessedpossessed aa 
moremore specializedspecialized "collector""collector" adaptiveadaptive strategystrategy 
(after(after BinfordBinford 1980).1980). ThisThis economiceconomic modemode 
waswas representedrepresented byby specializedspecialized collecting/collecting/ 
processingprocessing sitessites onon thethe coastcoast (shell(shell middensmiddens 
withwith extremelyextremely large,large, densedense accumulationsaccumulations ofof 
shell)shell) andand inlandinland villagevillage sitessites withwith lessless shellshell 
andand evidenceevidence ofof moremore diversediverse activitiesactivities (Bres­(Bres­
chinichini andand HaversatHaversat 1980:1980: 4-15).4-15). 

WhileWhile currentlycurrently availableavailable datadata dodo pointpoint toto 
aa majormajor changechange inin settlementsettlement andand subsistence,subsistence, 
thethe preciseprecise naturenature ofof linguisticlinguistic affiliationsaffiliations 
remainsremains unclearunclear andand thethe recordrecord wouldwould perhapsperhaps 
bebe mostmost safelysafely interpretedinterpreted asas inin situsitu culturalcultural 
developmentdevelopment ratherrather thanthan intrusionintrusion byby aa newnew 
linguisticlinguistic groupgroup (cf.(cf. BreschiniBreschini 1983).1983). DietzDietz 
andand JacksonJackson (1981)(1981) foundfound supportsupport forfor thethe 
presencepresence ofof twotwo "cultures""cultures" onon thethe MontereyMonterey 
peninsulapeninsula andand elaboratedelaborated onon thethe settlement/settlement/ 
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CENTRALCENTRAL COASTCOAST RADIOCARBONRADIOCARBON DATESDATES MENTIONEDMENTIONED ININ TEXTTEXT 

RawRaw MASCAMASCA ShellfishShellfish DepthDepth ofof 

MNT-1l2 
MNT-1l3 

SiteSite 

MNT-I1255 

MNT-I13 

MNT-116MNT-11655 

RadiocarbonRadiocarbon 
YearsYears B.P.B.P. 

4050±1304050±130 
260±100260±100 
550±100550±100 
660±100660±100 

3550±1203550±120 
3640±1303640±130 
3650±1303650±130 

YearsYears 
A.D./B.C.A.D./B.C. 

B.C.B.C. 21002100 
A.D.A.D. 16901690 
A.D.A.D. 14001400 
A.D.A.D. 12901290 
B.C.B.C. 16001600 
B.C.B.C. 16901690 
B.C.B.C. 17001700 

COrrectionCorrection 
YearsYears B.P.!B.P.! 

4620±2104620±210 
340±150340±150 
590±590± 6060 
660±100660±100 

3910±1903910±190 
4040±4040± 9090 
4060±4060± 9090 

-
-
-
-
-
-
-

CorrectionCorrection 
YearsYears B.p.2B.p.2 

LabLab 
NumberNumber 

RL-1360RL-1360 
RL-0839RL-0839 
RL-0838RL-0838 
RL-0840RL-0840 
RL-848RL-848 
RL-849RL-849 
RL-847RL-847 

cm. 
cm. 

DepthDepth 
ofof SampleSample 

130-140130-140 em.em. 
59-59- 6363 em.em. 
59-59- 6363 em.em. 
59-59- 6363 em.em. 

110-120110-120 em.em. 
110-120110-120 em. 

80-11080-110 em. 

CulturalCultural 
DepositDeposit33 

140140 em.em. 
8080 em.em. 
8080 em.em. 
8080 em.em. 

120120 em.em. 
120120 em.em. 
140140 em.em. 

HaUotis 

MaterialMaterial 
DatedDated 

HaliotisHaliotis 
charcoalcharcoal 
HaliotisHaliotis 
MytilusMytilus 
Haliotis 
HaliotisHaliotis 
HaliotisHaliotis 

" " .. .. 
.­ .. " " 

" " .. .. 
" " " " 

ReferenceReference 

DietzDietz andand JacksonJackson 1981:3091981:309 
DietzDietz andand JacksonJackson 1981:3411981:341 

DietzDietz andand JacksonJackson 1981:4421981:442 

...... 

;J> 
t""" 

'"Ij 

'-< 
00 
CC 
:::0:::0 
ZZ 
;,J> 
r 
00 
"'I1 

MNT-170MNT-170 700±700± 7575 
4040±1004040±100 

A.D.A.D. 12501250 
B.C.B.C. 20902090 

-
-

-
-

WSU-2389WSU-2389 
WSU-2390WSU-2390 ern. 

25-25- 3030 em.em. 
6767 em. ern. 

9090 em.em. 
8080 em. 

HaliotisHaliotis 
HaliotisHaliotis 

Breschini 
" .. .. " 

Bresehini andand HaversatHaversat 19801980 
(')(') 

~~
MNT-228MNT-228 6880±1356880±135 B.C.B.C. 49304930 - - UCR-130BUCR-1308 ern.60-60- 8080 em. ern.7474 em. mixedmixed shellshell SpanneSpanne 1981;1981; Breschini,Breschini, Haversat,Haversat, 

andand ErlandsonErlandson 19831983 

I-i 
"'Ij 
I--< 
'"Ij 
00 

MNT-387MNT-387 
MNT-391MNT-391 

3800±2403800±240 
3470±3470± 7070 
3290±3290± 9595 
3660±1003660±100 

B.C.B.C. 18501850 
B.C.B.C. 15201520 
B.C.B.C. 13401340 
B.C.B.C. 17101710 

-
-

4228±2404228±24066 

--
-
-
-
-

B-6611B-6611 
WSU-2579WSU-2579 
WSU-2580WSU-2580 
WSU-2578WSU-2578 

-
cm. em.4 

ern. 
cm. 

basebase ofof middenmidden 
50-50- 6060 em. 100-110100-110 cm.4 
50-50- 6060 em. 100-110100-110 cm.cm.44 

138138 em.em. 140140 em. 

HaliotisHaliotis 
HaliotisHaliotis 
HaliotisHaliotis 
mixedmixed shellshell 

Bresehini 
" " " " 
" " " " 

CartierCartier n.d.n.d. 
Breschini andand HaversatHaversat n.d.bn.d.b 

I-i 

;J> 
;;> 

?=!?=! 
ZZ 
I--< 

;,J> 
;,J> 

MNT-414MNT-414 5200±1005200±100 
5540±1605540±160 

B.C.B.C. 32503250 
B.C.B.C. 35903590 

-
-

4520±1014520±101 
4860±1614860±161 

UCR-1075UCR-1075 
UCR-0797UCR-0797 ern. 

90-10090-100 em.em. 
90-10090-100 em. 

ern. 
ern. 

100100 em. 
100100 em. 

ProtothacaProtothaca 
ProtothacaProtothaca 

Jones 
" " " " ..PatchPatch andand Jones thisthis articlearticle 

t:i 
ZZ v 

MNT-438MNT-43855 

MNT-698MNT-698 
4200±1204200±120 
1760±1001760±100 

B.C.B.C. 22502250 
A.D.A.D. 190190 -

4850±2104850±210 -
1080±1011080±1O1 

RL-1675RL-1675 
UCR-0796UCR-0796 

8585 em.em. 
surfacesurface 

9090 em.em. 
?? 

mixedmixed shellshell 
ProtothacaProtothaca 

CartierCartier 19831983 
PatchPatch andand JonesJones thisthis articlearticle ?=! 

00 
:;tl 

SCL-64SCL-6455 

SCL-106SCL-106SS 
6590±2006590±200 
5360±9905360±990 
5520±4805520±480 

B.C.B.C. 46404640 
B.C.B.C. 34103410 
B.C.B.C. 34103410 

-
6320±5706320±570 
6170±10606170±1060 

-
-
-

RL-1055 
UCR-0608UCR-0608 
RL-I055 
RL-1056RL-1056 

cm. 
em. 

100-120100-120 em. 
220-250220-250 cm. 

250250 em.em. 

ern. 
ern. 
ern. 

160160 em. 
265265 em. 
265265 cm. 

charcoalcharcoal 
charcoalcharcoal 
charcoalcharcoal 

1977b:19 

" " " 

WinterWinter 1977a,1977a, 1977b: 19 
CartierCartier 1980b:34,1980b:34, 3838 

;;> 
>-l 
tl:i 

tr:Itr:I 
:> 
>-3 
to 

SCL-l78SCL-178 8500±3008500±300 B.C.B.C. 65506550 - - UCLA-2329BUCLA-2329B 330330 em.em. 610610 em.em. charcoalcharcoal HildebrandtHildebrandt 1983:6-3,1983:6-3, 8-428-42 ;J>:> 
9960±S00 
9200±10009200±1000 
9960±500 

B.C.B.C. 72507250 
B.C.B.C. 80108010 

-
-

-
-

UCLA-2329CUCLA-2329C 
UCLA-2329DUCLA-2329D 

ern.350350 cm. 
510510 em.em. 

610610 em.em. 
610610 em.em. 

charcoalcharcoal 
charcoalcharcoal 

" 
" 

" 
" 

" 
" 

........ lZllZl 
I--<

ZZ 
9190±6009190±600 

890±290890±290 
B.C.B.C. 72407240 
A.D.A.D. 10601060 

-
-

-
-­

UCR-1294UCR-1294 
UCLA-2354AUCLA-2354A 

750750 em.em. 
9090 em.em. 

em.880880 cm. 
'!'! 

charcoalcharcoal 
charcoalcharcoal 

" 
" 

" 
" 

" 
" >;,J>

ZZ 

SCR-7SCR-7 

770±240nO±240 
960±200960±200 

3790±1003790±100 
5390±1005390±100 

A.D.A.D. 11501150 
A.D.A.D. 990990 

B.C.B.C. 18401840 
B.C.B.C. 34403440 

-
-

-
-­

-­ ern. 
- ern. 

4710±lO071-7827 

UCLA-2354BUCLA-2354B 9090 em. 
UCLA-2354CUCLA-2354C 110110 em. 

3110±1003110±10077 1-78281-7828 toptop ofof middenmidden 
4710±1007 1-7827 bottombottom ofof middenmidden 

?? 
?? 

charcoalcharcoal 
charcoalcharcoal 

shellshell 
shellshell 

" " " 
" " " 

" " " " " 
RoopRoop 1976;1976; Lajoie,Lajoie, inin EdwardsEdwards 1984:21984:2 

::z:: 

'i:l 

>-l>-l 
:J::
:::0:::0
00 
I-1j 

SCR-I77 
SCR-33SCR-33 
SCR-l77 

3280±2303280±230 
10,080±46010,080±460 

7180±2907180±290 
7050±1107050±110 
6970±1506970±150 

B.C.B.C. 13301330 
B.C.B.C. 81308130 
B.C.B.C. 52305230 
B.C.B.C. 5100510088 

B.C.B.C. 50205020 

-

-
-

3550±2603550±260 

80008000 

-
-­
-­
-­
-

RL-1372RL-1372 
RL-1373RL-1373 
RL-1374RL-1374 
B-7714B-7714 
B-7713B-7713 

cm. 
ern. 

em. ern. 

80-11080-110 em.em. 140140 em. 
100-110100-110 em.em. 280280 em. 
140-190140-190 cm. 280280 em. 
associatedassociated withwith rockrock featurefeature 
associatedassociated withwith rockrock featurefeature 

charcoalcharcoal 
charcoalcharcoal 
charcoalcharcoal 
charcoalcharcoal 
charcoalcharcoal 

" " 
" 

,,; 

CartierCartier 1980a1980a 

CartierCartier 19841984 

t""" 
00 r 
00
00 
>-<:>-<: 

SL0-2SL0-2SS 8960±190896o±190 B.C.B.C. 70107010 -- -­ GAK-2044GAK-2044 290290 em.em. cm.330330 em. HaliotisHaliotis GreenwoodGreenwood 1972:861972:86 
9320±1409320±140 B.C.B.C. 73707370 - .­ UCLA-1686A320-330 cm.UCLA-1686A 320-330 em. em.330330 cm. bonebone 

8L0-177SLo-177 8430±200843o±200 B.C.B.C. 64806480 -- - UCR-0789UCR-0789 ern.122-145122-145 em. ern.152.4152.4 em. MytiluslMytz1us/ 1979: 97PiercePierce 1979:97 
HaliotisHaliotis 



 
 

 
 

 
 

 
TableTable 11 (continued)(continued) 

RawRaw MASCAMASCA ShellfishShellfish DepthDepth ofof
RadiocarbonRadiocarbon YearsYears CorrectionCorrection CorrectionCorrection LabLab DepthDepth CulturalCultural MaterialMaterial

SiteSite A.D./B.C.A.D./B.C. B.p.1 YearsYears B.P.B.P.22 NumberNumber ofof SampleSample DepositDeposit33 DatedDated ReferenceReferenceYearsYears B.P.B.P. YearsYears B.P.1 

5150±1475150±147 B.C.B.C. 32003200 - - WSU-2480WSU-2480 em.SL0-877SL0-877 10-10- 2020 ern. ~~ mixedmixed shellshell BreschiniBreschini andand HaversatHaversat n.d.an.d.a 
shellmixedmixed shell Breschini,Breschini, Haversat,Haversat, andand ErlandsonErlandson 1983:241983:24 

40-4()" 5050 ern. mixedmixed shellshell " " "5280±5280± 9090 B.C.B.C. 33303330 - -- WSU-2481WSU-2481 em. ?? " ""
5420±1205420±120 B.C.B.C. 34703470 - - WSU-2482WSU-2482 60-60- 7070 em.ern. ?? mixedmixed shellshell ""d 
6865±1206865±120 B.C.B.C. 49154915 - - WSU-2619WSU-2619 em. >40-40- 5050 ern. ~~ mixedmixed shellshell r8080±1008080±100 - 50-50- 6060 ern.B.C.B.C. 61306130 -	 WSU-2620WSU-2620 em. ?? mixedmixed shellshell m o
 

m 
Z 

1.	1. AlthoughAlthough MASCAMASCA correctionscorrections areare usuallyusually presentedpresented inin yearsyears A.D.jB.C.,A.D.jB.C., <: ..... 
theythey areare herehere givengiven inin yearsyears B.P.B.P. forfor easeease ofof comparison.	comparison. i:;;i 

o2.	2. UsingUsing RobinsonRobinson andand Thompson'sThompson's (1981)(1981) correctioncorrection factorfactor onlyonly onon 
samplesample ofof Protothaca,Protothaca, thethe speciesspecies usedused toto developdevelop thisthis factorfactor (see(see notenote 77 
below).below). ~

tr1 
3.	3. InIn unitunit fromfrom whichwhich samplesample waswas taken.taken. Z 

~4.	4. Estimated.Estimated. >
5.	5. LaterLater datesdates werewere alsoalso obtainedobtained fromfrom upperupper levelslevels ofof thisthis site.site. r 

n6.	6. ActualActual recalibratedrecalibrated rangerange forfor thisthis datedate isis 4740-37154740-3715 yearsyears B.P.B.P. withwith 95%95% 
reliabilityreliability (see(see RadiocarbonRadiocarbon [1982:[1982: 103-228]103-228] forfor discussiondiscussion ofof recalibra­recalibra­ t:c 
tiontion ranges).ranges). ~

7.	7. LajoieLajoie recentlyrecently revisedrevised thesethese datesdates onon thethe basisbasis ofof RobinsonRobinson andand () 
Thompson'sThompson's (1981)(1981) shellfishshellfish correctioncorrection factorfactor ofof 680680 yearsyears (Edwards(Edwards tT:l 
1984:2);1984:2); however,however, itit isis unclearunclear whetherwhether thethe correctioncorrection factorfactor shouldshould be
be 
appliedapplied toto thesethese samples.samples. DietzDietz andand Jackson'sJackson's datadata fromfrom MNT-113MNT-113 (see(see ...,
> 
discussiondiscussion inin thisthis articlearticle oror DietzDietz andand JacksonJackson [1981:[1981: 341])341]) clearlyclearly showshow mthatthat thisthis factorfactor isis incorrectincorrect forfor HaliotisHaliotis andand Mytilus;Mytilus; althoughalthough itit isis rprobablyprobably validvalid forfor ProtothacaProtothaca spp.spp. andand otherother speciesspecies thatthat residereside inin 

~shelteredsheltered habitats.habitats. RobinsonRobinson andand ThompsonThompson (1981)(1981) usedused suchsuch speciesspecies t:c(Protothaca(Protothaca spp.spp. andand SaxidomusSaxidomus sp.)sp.) inin developingdeveloping thethe correctioncorrection factor.factor. oThereThere isis nono fullfull reportreport availableavailable onon thethe excavationsexcavations conductedconducted atat SCR-7
SCR-7
byby MorejohnMorejohn inin thethe earlyearly 1970s1970s (although(although aa shortshort paperpaper hashas been
been ~1976)),publishedpublished [Morejohn[Morejohn 1976), consequentlyconsequently wewe dodo notnot knowknow thethe speciesspecies 

!Zlofof thethe shellshell usedused forfor thethe radiocarbonradiocarbon determination.determination. r 
8.	8. RecaIibratedRecalibrated range:range: 8295-74158295-7415 yearsyears B.P.B.P. o 

~

tv 
---.l 
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subsistencesubsistence implicationsimplications ofof thethe fofo ragerager­r­
collectorcollector dichotomy.dichotomy. AlsoAlso followingfollowing BinfordBinford 
(1980),(1980), theythey describeddescribed thethe hypotheticalhypothetical for­for­
agingaging strategystrategy ofof thethe earlyearly cultureculture asas includ­includ­
ing;ing; 

seasonalseasonal residentialresidential movesmoves amongamong aa seriesseries ofof 
resourceresource patches,patches, gatheringgathering ofof foodsfoods dailydaily onon 
anan "encounter""encounter" basisbasis withwith returnreturn toto aa 
residentialresidential basebase nearnear thethe endend ofof eacheach day,day, nono 
useuse ofof storage,storage, aa limitedlimited foragingforaging radiusradius 
aroundaround residentialresidential bases,bases, considerableconsiderable vari­vari­
abilityability inin thethe sizesize ofof foragingforaging groupsgroups andand thethe 
numbernumber ofof residentialresidential movesmoves mademade inin aa year,year, 
considerableconsiderable variabilityvariability inin thethe redundancyredundancy ofof 
landland useuse fromfrom yearyear toto year,year, andand thethe possiblepossible 
occasionaloccasional occurrenceoccurrence ofof extendedextended resourceresource 
procurementprocurement tripstrips fromfrom residentialresidential basesbases 
[Dietz[Dietz andand JacksonJackson 1981:1981: 700]700] .. 

TheThe aforementionedaforementioned datesdates forfor MNT-112MNT-112 andand 
-116-116 areare associatedassociated withwith componentscomponents repre­repre­
sentativesentative ofof thisthis earlyearly strategy.strategy. 

InIn contrast,contrast, thethe laterlater "collector""collector" cultureculture 
waswas describeddescribed asas "characterized"characterized byby storagestorage ofof 
foodfood duringduring partpart ofof thethe year,year, logisticallylogistically 
organizedorganized resourceresource procurementprocurement partiesparties (labor(labor 
groups)groups) andand thethe useuse ofof residentialresidential basesbases 
(permanent(permanent andand seasonal),seasonal), camps,camps, locations,locations, 
stationsstations andand caches"caches" (Dietz(Dietz andand JacksonJackson 
1981:701).1981:701). NineteenNineteen sitessites excavatedexcavated byby DietzDietz 
andand JacksonJackson (1981),(1981), includingincluding thosethose withwith 
earlyearly componentscomponents andand aa portionportion ofof MNT-170MNT-170 
(Breschini(Breschini andand HaversatHaversat 1980)1980) containedcontained com­com­
ponentsponents representingrepresenting thisthis laterlater cultureculture andand 
associatedassociated datesdates betweenbetween 250250 andand 25002500 B.P.B.P. 
NumerousNumerous sitessites inin MontereyMonterey andand SantaSanta CruzCruz 
countiescounties andand thethe SanSan FranciscoFrancisco BayBay areaarea datedate 
toto thisthis periodperiod and,and, inin general,general, humanhuman occupa­occupa­
tiontion cancan bebe consideredconsidered toto havehave beenbeen wellwell 
establishedestablished inin thethe central-coastcentral-coast regionregion byby 
25002500 B.P.B.P. 

ArchaeologicalArchaeological studiesstudies undertakenundertaken inin thethe 
immediateimmediate vicinityvicinity ofof ElkhornElkhorn SloughSlough havehave 
beenbeen almostalmost exclusivelyexclusively limitedlimited toto survey,survey, 
withwith earlyearly workwork donedone byby GolomshtokGolomshtok (1922),(1922), 
HillHill (1929),(1929), WoodWood (1930),(1930), andand PillingPilling (1948).(1948). 

manage­WithWith thethe adventadvent ofof culturalcultural resourceresource manage­

mentment aa numbernumber ofof additionaladditional surveyssurveys havehave 
beenbeen conducted,conducted, includingincluding thosethose ofof EdwardsEdwards 
andand FarleyFarley (1974),(1974), Jackson,Jackson, Holson,Holson, andand 
MorrisMorris (1977),(1977), andand KingKing (1981).(1981). TheseThese andand 
otherother worksworks resultedresulted inin thethe recordingrecording ofof 
approximatelyapproximately 4040 sitessites alongalong thethe sloughslough andand 
thethe lowerlower coursescourses ofof thethe PajaroPajaro andand SalinasSalinas 
rivers.rivers. ExcavationsExcavations havehave beenbeen conductedconducted toto 
thethe southsouth onon thethe MontereyMonterey peninsulapeninsula andand toto 
thethe northnorth alongalong thethe SantaSanta CruzCruz CountyCounty coast.coast. 
AA historyhistory ofof thesethese excavationsexcavations hashas beenbeen 
compiledcompiled recentlyrecently byby LonnbergLonnberg andand MorrisMorris 
(1981).(1981). WhileWhile ElkhornElkhorn SloughSlough isis situatedsituated onon aa 
flat,flat, sandysandy coastline,coastline, mostmost previousprevious excava­excava­
tionstions havehave takentaken placeplace inin thethe steep,steep, rockyrocky 
shoreshore areas.areas. UntilUntil 1974,1974, whenwhen twotwo sitessites onon thethe 
sloughslough werewere excavatedexcavated (see(see below),below), nono sub­sub­
surfacesurface investigationsinvestigations hadhad beenbeen conductedconducted inin 
thisthis environmentalenvironmental setting.setting. 

INVESTIGATIONINVESTIGATION RESULTSRESULTS 

PalynologyPalynology 

GivenGiven thethe environmentalenvironmental historyhistory ofof Elk­Elk­
hornhorn Slough,Slough, wewe hypothesizedhypothesized thatthat pastpast vege­vege­
tativetative communitiescommunities (e.g.,(e.g., fresh-waterfresh-water river,river, 
fresh-waterfresh-water marsh,marsh, andand salt-watersalt-water marsh)marsh) 
wouldwould bebe readilyreadily detectabledetectable inin aa pollenpollen profileprofile 
fromfrom thethe slough.slough. AA soilsoil columncolumn ofof 340340 em.em. 
waswas collectedcollected fromfrom thethe bankbank ofof thethe slough'sslough's 
upperupper reachreach andand eighteight pollenpollen samplessamples werewere 
takentaken fromfrom thethe column.column. PollenPollen grainsgrains werewere 
extractedextracted andand analyzedanalyzed byby PollenPollen ResearchResearch 
Associates,Associates, SanSan Mateo,Mateo, California.California. Strati­Strati­
graphygraphy andand pollenpollen fromfrom thethe columncolumn clearlyclearly 
reflectedreflected thethe mostmost recentrecent (1908)(1908) shiftshift fromfrom aa 
fresh-waterfresh-water toto aa salt-watersalt-water marsh.marsh. TheThe toptop 1010 
em.em. consistedconsisted ofof brownbrown clayclay thatthat yieldedyielded 93%93% 
Chena-AmChena-Am pollen-thepollen-the groupinggrouping whichwhich in­in­
cludescludes Salicornia.Salicornia. BelowBelow 1010 em.em. therethere waswas aa 
distinctdistinct shiftshift toto aa black,black, siltysilty clay,clay, whichwhich 
continuedcontinued toto aa depthdepth ofof 340340 em.em. ThisThis stratumstratum 
exhibitedexhibited aa lacklack ofof Cheno-AmCheno-Am grainsgrains andand aa 
preponderancepreponderance ofof fresh-waterfresh-water marshmarsh species,species, 
includingincluding willowwillow (Salix(Salix sp.)sp.) andand severalseveral speciesspecies 
ofof thethe CyperacaeCyperacae family.family. AA EucalyptusEucalyptus graingrain 
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waswas foundfound atat aa depthdepth ofof 340340 em.em. indicatingindicating 
thatthat thethe timetime spanspan representedrepresented byby thethe columncolumn 
waswas nono greatergreater thanthan 120120 years,years, andand thatthat 
sedimentsediment accumulationaccumulation duringduring thethe fresh-waterfresh-water 
periodperiod waswas markedlymarkedly greatergreater thanthan duringduring thethe 
salt-watersalt-water period.period. AlthoughAlthough thethe resultsresults ofof thethe 
pollenpollen analysisanalysis dodo notnot encompassencompass aa sufficientsufficient 
timetime depthdepth withwith whichwhich toto addressaddress prehistoricprehistoric 
issues,issues, theythey dodo showshow howhow aa pollenpollen profileprofile cancan 
reflectreflect hydrographichydrographic shifts,shifts, andand provideprovide aa 
frameworkframework forfor futurefuture studiesstudies ofof deeperdeeper 
columns.columns. 

ArchaeologyArchaeology 

OurOur archaeologicalarchaeological investigationsinvestigations werewere 
guidedguided byby thethe premisepremise thatthat molluscanmolluscan assem­assem­
blagesblages inin thethe sitessites atat ElkhornElkhorn SloughSlough representrepresent 
thethe processprocess ofof shiftingshifting humanhuman subsistencesubsistence 
strategiesstrategies necessitatednecessitated byby aa changingchanging environ­environ­
ment.ment. FundamentalFundamental factorsfactors influencinginfluencing thethe 
naturalnatural distributiondistribution ofof molluscsmolluscs are:are: (1)(1) de­de­
greegree ofof wavewave shock;shock; (2)(2) typetype ofof availableavailable 
SUbstrate-rock,SUbstrate-rock, sand,sand, mud,mud, oror somesome combina­combina­
tiontion ofof these;these; andand (3)(3) amountamount ofof tidaltidal expo­expo­
suresure (Ricketts(Ricketts andand CalvinCalvin 1968).1968). Tempera­Tempera­
ture,ture, salinity,salinity, andand thethe chemicalchemical andand nutri­nutri­
tionaltional naturenature ofof thethe mediummedium furtherfurther influenceinfluence 
distribution.distribution. ThusThus eacheach speciesspecies isis endowedendowed 
withwith aa "natural"natural habitathabitat ofof clearlyclearly defineddefined 
nature"nature" (Meighan(Meighan 1971:1971: 419).419). BecauseBecause mol­mol­
luscsluscs areare generallygenerally confinedconfined toto thesethese veryvery 
specificspecific ecologicalecological conditions,conditions, theirtheir appear­appear­
anceance inin archaeologicalarchaeological sitessites servesserves asas aa paleo­paleo­
ecologicalecological indicator.indicator. ThatThat is,is, thethe overalloverall as­as­
semblagesemblage ofof molluscanmolluscan speciesspecies inin aa sitesite cancan 
indicateindicate thethe naturenature ofof thethe environmentsenvironments fromfrom 
whichwhich theythey werewere collectedcollected (e.g.,(e.g., fromfrom thethe 
openopen coast,coast, oror fromfrom aa protectedprotected estuarineestuarine 
environment).environment). DifferencesDifferences inin thethe naturenature ofof thethe 
assemblageassemblage throughoutthroughout aa sitesite (e.g.,(e.g., betweenbetween 
levels)levels) oror amongamong sitessites inin aa givengiven regionregion maymay 
indicateindicate fluctuationsfluctuations inin locallocal ecosystemsecosystems 
throughthrough timetime andand inin correspondingcorresponding shellfishshellfish 
consumptionconsumption patterns.patterns. 

TheThe archaeologicalarchaeological researchresearch beganbegan withwith aa 
reviewreview ofof sitesite surveysurvey recordsrecords thatthat aidedaided inin 
evaluatingevaluating trendstrends inin culturalcultural remainsremains (particu­(particu­
larlylarly molluscanmolluscan dietarydietary debris),debris), sizesize andand gen­gen­
eraleral naturenature ofof sites,sites, andand thethe locationlocation ofof sitessites inin 
relationrelation toto hydrographichydrographic features.features. ExcavationExcavation 
datadata werewere availableavailable forfor MNT-414MNT-414 andand 
MNTMNT-415,-415, twotwo shellshell middensmiddens situatedsituated withinwithin 
100100 m.m. ofof eacheach otherother onon thethe westwest bankbank ofof thethe 
easterneastern branchbranch ofof thethe sloughslough (Fig.(Fig. 1).1). ElevenEleven 
11 xx l-m.l-m. unitsunits withwith depthsdepths varyingvarying betweenbetween 
1010 andand 100100 em.em. atat MNT-4l4,MNT-4l4, andand twotwo unitsunits 
6060 andand 2020 em.em. deepdeep atat MNT-415MNT-415 werewere 
excavatedexcavated inin 19741974 byby RobRob EdwardsEdwards andand thethe 
SantaSanta CruzCruz ArchaeologicalArchaeological Society.Society. TheThe re­re­
sultssults ofof thesethese excavationsexcavations werewere laterlater reportedreported 
byby D.D. GiffordGifford (1977)(1977) andand PatchPatch (1979).(1979). Shell­Shell­
fishfish datadata consistedconsisted primarilyprimarily ofof percentagespercentages 
(by(by weight)weight) ofof differentdifferent molluscanmolluscan species,species, 
whichwhich quantifiedquantified thethe variablevariable occurrencesoccurrences ofof 
thosethose speciesspecies withinwithin eacheach sitesite andand betweenbetween 
sites.sites. TheThe onlyonly typeabletypeable artifactsartifacts fromfrom thethe twotwo 
sitessites werewere twotwo DesertDesert Side-notchedSide-notched projectileprojectile 
pointspoints ofof MontereyMonterey chert;chert; oneone fromfrom thethe 10-2010-20 
em.em. levellevel ofof unitunit 47/3247/32 atat MNT-4l4MNT-4l4 andand thethe 
otherother fromfrom thethe surfacesurface ofof MNT-4l5.MNT-4l5. 

ForFor thisthis study,study, radiocarbonradiocarbon datesdates (uncor­(uncor­
rectedrected forfor secularsecular variation)variation) ofof 55405540 B.P.B.P. 
±± 160,160, oror 35903590 B.C.B.C. (UCR-747),(UCR-747), andand 52005200 
B.P.B.P. ±± 100,100, oror 32503250 B.C.B.C. (UCR-1075),(UCR-1075), werewere 
obtainedobtained forfor twotwo specimensspecimens ofof clamclam shellshell 
(Protothaca(Protothaca sp.)sp.) fromfrom thethe bottombottom levellevel 
(90-100(90-100 em.)em.) ofof unitunit 52/6252/62 atat MNT-414.MNT-414. 
BecauseBecause atmosphericatmospheric mixingmixing withwith waterwater andand 
thethe mixingmixing betweenbetween waterwater massesmasses isis slowslow 
comparedcompared toto moremore uniformuniform 1414 CC activityactivity inin 
thethe atmosphereatmosphere (from(from whichwhich datingdating standardsstandards 
areare derived),derived), radiocarbonradiocarbon calibrationscalibrations fromfrom 
marinemarine shellshell typicallytypically produceproduce excessivelyexcessively oldold 
apparentapparent agesages (see(see GillespieGillespie andand TempleTemple 
[1977][1977] forfor aa discussiondiscussion ofof thethe "reservoir"reservoir 
effect").effect"). CompensationCompensation forfor thisthis requiresrequires cal­cal­
culatingculating 1414 CC activityactivity ofof surfacesurface oceanocean waterwater 
bicarbonatesbicarbonates inin thethe growthgrowth regionregion ofof thethe sitesite 
beingbeing dated,dated, thenthen comparisoncomparison ofof thethe resultantresultant 
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valuevalue toto modem,modem, terrestrialterrestrial standardstandard 1414 CC 
activity.activity. TheThe latterlatter valuesvalues areare generallygenerally lowlow 
alongalong thethe centralcentral coastcoast ofof California,California, butbut maymay 
bebe moremore significantsignificant forfor specimensspecimens fromfrom con­con­
textstexts likelike ElkhornElkhorn Slough,Slough, asas restrictedrestricted circu­circu­
lationlation andand admixtureadmixture ofof freshfresh waterwater tendtend toto 
impartimpart aa loweredlowered 1414 CC contentcontent (Berger,(Berger, Tay­Tay­
lor,lor, andand LibbyLibby 1966).1966). 

RobinsonRobinson andand ThompsonThompson (1981)(1981) pro­pro­
posedposed aa "reservoir""reservoir" correctioncorrection factorfactor forfor 
radiocarbonradiocarbon datesdates onon marinemarine shellshell fromfrom thethe 
southernsouthern PacificPacific northwestnorthwest coast.coast. UsingUsing sam­sam­
plesples ofof SaxidomusSaxidomus spp.spp. andand ProtothacaProtothaca spp.spp. 
(one(one ofof whichwhich waswas acquiredacquired fromfrom MontereyMonterey 
Bay),Bay), theythey derivedderived aa correctioncorrection figurefigure ofof -680-680 
±±1515 yearsyears toto bebe appliedapplied toto centralcentral CaliforniaCalifornia 
marinemarine shellshell dates.dates. AlthoughAlthough thisthis correctioncorrection 
factorfactor waswas apparentlyapparently intendedintended forfor applica­applica­
tiontion toto datesdates obtainedobtained fromfrom anyany speciesspecies ofof 
marinemarine shellfish,shellfish, itit appearsappears toto bebe validvalid onlyonly 
forfor speciesspecies thatthat residedresided inin shelteredsheltered habitatshabitats 
(such(such asas ProtothacaProtothaca spp.spp. andand SaxidomusSaxidomus spp.,spp., 
usedused inin formulatingformulating thethe correctioncorrection factor).factor). 

DataData 00 btainedbtained byby DietzDietz andand JacksonJackson 
(1981)(1981) fromfrom MNT-1l3MNT-1l3 clearlyclearly showshow thatthat aa 
correctioncorrection factorfactor ofof ·680·680 yearsyears isis excessiveexcessive 
whenwhen appliedapplied toto specimensspecimens derivedderived fromfrom 
exposedexposed habitats.habitats. TheyThey obtainedobtained radiocarbonradiocarbon 
datesdates fromfrom aa HaliotisHaliotis rufescensrufescens shellshell filledfilled 
withwith charcoal,charcoal, thethe charcoalcharcoal itit contained,contained, andand 
fromfrom aa MytilusMytilus californianuscalifornianus shellshell (also(also foundfound 
withinwithin thethe HatioUsHatioUs sheIl)-allsheIl)-all ofof whichwhich fellfell 
withinwithin 400400 radiocarbonradiocarbon yearsyears ofof eacheach otherother 
(Dietz(Dietz andand JacksonJackson 1981:1981: 702).5702).5 SinceSince thethe 
MNT-414MNT-414 datesdates werewere obtainedobtained fromfrom oneone ofof 
thethe shelteredsheltered habitathabitat speciesspecies usedused byby Robin­Robin­
sonson andand ThompsonThompson (1981)(1981) toto developdevelop thethe 
correctioncorrection factor,factor, wewe havehave employedemployed itit asas 
follows:follows: 55405540 B.P.B.P. ±± 160160 (UCR-747)(UCR-747) isis cor­cor­
rectedrected toto 48604860 B.P.B.P. ±±160;160; andand 52005200 B.P.B.P. 
±100±100 (UCR-I075)(UCR-I075) isis correctedcorrected toto 42504250 RP.RP. 
±± 100.100. 66 

ToTo augmentaugment previouslypreviously gatheredgathered data,data, 
systematicsystematic surfacesurface collectionscollections ofof molluscanmolluscan 
remainsremains werewere mademade atat anotheranother sitesite situatedsituated onon 

thethe slough,slough, MNT-698,MNT-698, inin orderorder toto determinedetermine 
whetherwhether differencesdifferences inin shellshell assemblagesassemblages ex­ex­
istedisted amongamong sites.sites. Twenty-twoTwenty-two surfacesurface collec­collec­
tiontion unitsunits fromfrom thisthis shellshell middenmidden locatedlocated onon 
thethe easterneastern bankbank ofof thethe northeasternnortheastern endend ofof 
thethe sloughslough (Fig.(Fig. 1)1) indicatedindicated anan assemblageassemblage 
similarsimilar toto thatthat reflectedreflected inin excavationexcavation datadata 
fromfrom MNT-414MNT-414 andand -415.-415. ThisThis surfacesurface assem­assem­
blageblage waswas radiocarbonradiocarbon dateddated atat 17601760 B.P.B.P. 
±±1111 00 oror A.D.A.D. 190190 (UCR-796),(UCR-796), fromfrom aa samplesample 
ofof ProtothacaProtothaca sp.sp. ("reservoir"("reservoir" correctedcorrected toto 
10801080 ±± 1111 00 B.P.),B.P.), 

MostMost molluscsmolluscs representedrepresented atat sitessites 
MNT-414,MNT-414, -415,-415, andand -698-698 werewere estuarineestuarine 
formsforms thatthat areare foundfound inin thethe sloughslough today.today. TheThe 
fourfour mostmost wellwell representedrepresented speciesspecies werewere little­little­
neckneck clamclam (Protothaca(Protothaca sp.),sp.), gapergaper clamclam (Tre­(Tre­
sussus nuttallii),nuttallii), Nuttall'sNuttall's cocklecockle (Clinocardium(Clinocardium 
nuttallii),nuttallii), andand baybay musselmussel (Mytilus(Mytilus edulis).edulis). 
TableTable 22 showsshows thethe fluctuationsfluctuations inin frequencyfrequency 
(by(by weight)weight) ofof thesethese speciesspecies fromfrom thethe surfacesurface 
toto thethe lowestlowest levelslevels inin thethe deeperdeeper unitsunits 
excavatedexcavated atat MNT-414MNT-414 andand -415.-415. MostMost ofof thethe 
shellshell atat MNT-414MNT-414 waswas foundfound betweenbetween 1010 andand 
3030 em.em. depth,depth, whilewhile unitsunits excavatedexcavated belowbelow 3030 
em.em. atat MNT-414MNT-414 andand -415-415 (one(one unit,unit, 29/100,29/100, 
atat thethe latterlatter site)site) yieldedyielded moremore shellshell fromfrom thethe 
30-6030-60 em.em. levelslevels thanthan fromfrom deeperdeeper levelslevels 
(Tables(Tables 2-4).2-4). AsAs shownshown inin TablesTables 33 andand 4,4, aa 
generalgeneral increaseincrease inin thethe amountamount ofof shellshell (of(of allall 
majormajor speciesspecies exceptexcept TresusTresus nuttallii)nuttallii) occur­occur­
redred betweenbetween 30-5030-50 em.em. inin thethe deepestdeepest unitsunits ofof 
eacheach site.site. AtAt thethe 70-8070-80 em.em. levellevel inin unitunit 52/6252/62 
(MNT-414)(MNT-414) andand atat thethe 30-4030-40 em.em. levellevel inin unitunit 
29/10029/100 (MNT-415),(MNT-415), thethe amountamount ofof Proto­Proto­
thacathaca sp.sp. andand ClinocardiumClinocardium nuttalliinuttallii declined,declined, 
whilewhile thethe amountamount ofof MytilusMytilus edulisedulis showedshowed aa 
sharpsharp increase.increase. Greengo'sGreengo's (1951)(1951) datadata fromfrom aa 
singlesingle subsurfacesubsurface testingtesting unitunit atat MNT-229,MNT-229, 
situatedsituated nearnear thethe mouthmouth ofof ElkhornElkhorn Slough,Slough, 
showedshowed similarsimilar trendstrends althoughalthough nono timetime frameframe 
cancan bebe assignedassigned toto thatthat assemblage.assemblage. 

MostMost ofof thethe molluscanmolluscan speciesspecies representedrepresented 
atat MNT-414MNT-414 andand -415-415 areare adaptedadapted toto anan 
estuarineestuarine habitat,habitat, andand manymany cancan presentlypresently bebe 
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29/10029/100
330-0- 99 em.em. 115A115A 

10-1910-19 em.em. 175.2175.2 
20-2920-29 em.em. 182.3182.3 
30-3930-39 em.em. 239.1239.1 
40-4940-49 em.em. 215.1215.1 
50-5950-59 em.em. 57.057.0 
60-6960-69 em.em. '"'" 

em.� '"�70-7970-79 em. '" 
em.� '"'"80-8980-89 em. 
em.� '"'"90-9990-99 em. 

TableTable 22 

UNIT·LEVELUNIT·LEVEL QUANTITIESQUANTITIES OFOF SHELLSHELL11 (WEIGHT(WEIGHT ININ GRAMS)GRAMS) 
RECOVEREDRECOVERED FROMFROM CA·MNT-414CA·MNT-414 ANDAND .415.41522 

37/1837/18 46/9246/92 47/3247/32 47/7247/72 49/2249/22 52/4252/42 52/6252/62 67/3667/36 82/4782/47 
164.2164.2 16.216.2 207.7207.7 216.9216.9 116.4116.4 194.1194.1 356.1356.1 308.1308.1 456.8456.8 ....547.6547.6 21.521.5 229.6229.6 544.0544.0 188.9188.9 636.0636.0 473.0473.0 361.5361.5 ..460.4460.4 17.417.4 489.4489.4 410.3410.3 ..� 398.3398.3 622.4622.4 485.3485.3 228.0228.0 .... .... ..�.. ....601.9601.9 703.8703.8 1100.8�1100.8** ** 
588,4588,4 635.2635.2 1353.2� ....1353.2** ** '"'" '"'" '"'" .... ....855.5� 1189.11189.1855.5 ** ..� '"�'" '"'" '"'" *.... * ..377.4� 1107.51107.5377.4 ** ** '"'" ** ** .... ....** **� '"'" 1034.0** 1034.0 '"'" '"'" 

651.6651.6'"'" ** '"'" '"'" '"'" '"'" '"'"'"'" 
'"'" ** ** '"'" 330.2** 330.2** '"'" '"'" 

92/6092/60 TotalTotal 
60.760.7 2212.62212.6 .... 3177.33177.3 .... 3293.83293.8 

2645.62645.6'"'" 
2791.9'"'" 2791.9 
2101.62101.6** 
1484.91484.9** 
1034.01034.0'"'" 
651.6651.6'"'" 
330.2330.2'"'" 

1.�1. SpeciesSpecies includesincludes ProtothacaProtothaca spp.,spp., ClinocardiumClinocardium nuttallii,nuttallii, MytilusMytilus edulis,edulis, MacomaMacoma nasuta,nasuta, TresusTresus nuttallii,nuttallii, TresusTresus andand 
Macoma,Macoma, OsteaOstea lurida,lurida, BalanusBalanus sp.,sp., andand speciesspecies unidentified.unidentified. 

2.� CompiledCompiled fromfrom D.D. GiffordGifford (1977),(1977), andand PatchPatch (1979).(1979). TableTable doesdoes notnot includeinclude shellshell weightsweights forfor unitunit 70/94,70/94, thethe integrityintegrity ofof2. 
depositsdeposits inin thisthis unitunit waswas notablynotably disrupteddisrupted byby gophergopher activity.activity. UnitUnit 29/10029/100 isis thethe onlyonly unitunit listedlisted fromfrom MNT-415.MNT-415. ShellShell 
weightsweights fromfrom unitunit 60/80,60/80, MNT-415,MNT-415, areare notnot includedincluded becausebecause thethe unit-levelsunit-levels werewere incompletelyincompletely excavated.excavated. TheThe pedestalpedestal 
excavatedexcavated aroundaround aa rockrock clustercluster (labeled(labeled FeatureFeature 1)1) betweenbetween 2020 andand 5050 em.em. inin unitunit 29/10029/100 atat MNT-415MNT-415 containedcontained 46.746.7 gm.gm. 
ofof shell.shell. TheThe shellshell talliestallies forfor levelslevels 20-2920-29 em.,em., 30-3930-39 em.,em., andand 40-4940-49 em.em. dodo notnot includeinclude shellshell weightsweights fromfrom thisthis pedestal.pedestal. 

3.� IncludesIncludes surface.surface.3. 
•� NotNot excavated.excavated.• 

foundfound inin nearbynearby mudflats.mudflats. Mytilus,Mytilus, however,however, 
doesdoes notnot currentlycurrently occuroccur inin thethe immediateimmediate 
vicinityvicinity ofof thesethese sites.sites. ItIt isis foundfound alongalong thethe 
rockyrocky banksbanks ofof thethe slough'sslough's lowerlower reaches.reaches. 
SubstratesSubstrates moremore suitablesuitable toto Mytilus'Mytilus' habita­habita­
tiontion probablyprobably existedexisted inin thethe sloughslough nearnear thethe 
sitessites duringduring anan earlierearlier periodperiod inin itsits develop­develop­
ment.ment. AsAs notednoted above,above, MyMy tilustilus appearedappeared inin 
greatergreater quantitiesquantities inin thethe lowerlower levelslevels ofof thethe 
sitessites (at(at leastleast inin thethe unitsunits examined).examined). IfIf wewe 
postulatepostulate thatthat thethe lowestlowest levelslevels ofof MNT-414MNT-414 
andand -415-415 representrepresent humanhuman occupationoccupation ofof thethe 
areaarea duringduring thethe earlyearly stagesstages ofof ElkhornElkhorn 
Slough'sSlough's developmentdevelopment asas anan estuary,estuary, rockyrocky 
basinsbasins scouredscoured byby thethe fresh-waterfresh-water streamstream thatthat 
hadhad previouslypreviously filledfilled thethe channelchannel maymay havehave 
beenbeen moremore commoncommon herehere thanthan mudmud flats.flats. 
Thus,Thus, aa moremore suitablesuitable habitathabitat forfor musselsmussels 
probablyprobably existedexisted inin thethe immediateimmediate vicinity,vicinity, 
andand thisthis resourceresource couldcould havehave beenbeen conven­conven­
ientlyiently collectedcollected byby thethe site'ssite's inhabitants.inhabitants. AsAs 
thethe estuaryestuary expanded,expanded, fillfill producedproduced extensiveextensive 
mudmud flatsflats betterbetter suitedsuited toto formsforms likelike Proto­Proto­

Tresus.�thaca,thaca, Clinocardium,Clinocardium, andand Tresus. 

DISCUSSIONDISCUSSION 

EnvironmentalEnvironmental HistoryHistory 

ByBy combiningcombining thethe sitesite shellfishshellfish datadata withwith 
geologicalgeological historyhistory andand palynology,palynology, thethe follow­follow­
inging historical/environmentalhistorical/environmental sequencesequence forfor Elk­Elk­
hornhorn SloughSlough isis evident:evident: 

1.1. ElkhornElkhorn SloughSlough waswas originallyoriginally aa fresh­fresh­
waterwater river,river, cutcut byby drainagedrainage ofof inlandinland lakeslakes 
duringduring thethe Pleistocene;Pleistocene; 

2.2. AtAt somesome pointpoint betweenbetween thethe Pleisto­Pleisto­
cenecene andand thethe historichistoric period,period, thethe channelchannel waswas 
filledfilled withwith saltsalt waterwater longlong enoughenough forfor aa 
well-developedwell-developed estuarineestuarine ecosystemecosystem toto bebe 
established,established, asas evidencedevidenced byby middenmidden remains.remains. 
AllAll speciesspecies ofof molluscsmolluscs representedrepresented inin thethe 
archaeologicalarchaeological sitessites sampledsampled werewere salt-watersalt-water 
species,species, mostlymostly ofof estuarineestuarine habitat.habitat. Accord­Accord­
inging toto thethe datesdates onon shellshell fromfrom MNT-414,MNT-414, -415,-415, 
andand -698,-698, thethe estuarineestuarine communitycommunity existedexisted asas 
earlyearly asas ca.ca. 48604860 B.P.B.P. andand asas recentlyrecently asas ca.ca. 
10801080 B.P.B.P. ItIt maymay havehave remainedremained intactintact untiluntil 
anan eveneven laterlater date,date, givengiven thethe occurrenceoccurrence ofof thethe 
twotwo DesertDesert Side-notchedSide-notched projectileprojectile pointspoints inin 
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TableTable 3�3 

GRAMS)�CA-MNT-414:CA-MNT-414: SHELLSHELL TOTALSTOTALS (WEIGHT(WEIGHT ININ GRAMS) 
LEVEL]�BYBY SPECIESSPECIES ANDAND LEVEL] 

ProtothacaProtothaca ClillocardiumClillocardium MytilusMytilus MacomaMacoma TresusTresus TresusTresus andand OstreaOstrea 
spp.spp. Iluttal/ii edu/isedu/is IluttalliiIluttallii MacomaMacoma 22 furidafuridanuttal/ii nasutanasuta 

0-0- 99 em.em. 1159.11159.1 289.1289.1 59.559.5 27.427.4 208.6208.6 98.198.1 
10-1910-19 em.em. 1517.01517.0 524.2524.2 185.3185.3 35.635.6 431.2431.2 124.3124.3 
20-2920-29 em.em.ss 1346.21346.2 482.1482.1 174.0174.0 35.935.9 244.2244.2 199.0199.0 
30-3930-39 em.em. 1089.21089.2 480.1480.1 255.1255.1 16.716.7 120.8120.8 216.4216.4 
40-4940-49 em.em. 1094.51094.5 529.7529.7 414.3414.3 00 88.288.2 245.9245.9 
50-5950-59 em.em. 1105.11105.1 258.4258.4 385.7385.7 00 6.56.5 142.3142.3 
60-6960-69 em.em. 498.9498.9 255.0255.0 365.7365.7 3.63.6 0.50.5 95.195.1 
70-7970-79 em.em. 361.5361.5 185.0185.0 361.6361.6 00 00 81.781.7 
80-8980-89 em.em. 196.0196.0 141.5141.5 199.4199.4 42.542.5 00 00 
90-9990-99 em.em. 112.3112.3 35.035.0 91.091.0 00 58.358.3 00 

18.918.9 
27.927.9 
22.722.7 

00 
00 
00 
00 
00 
00 
00 

Ba/anusBalanus 
sp.sp. UnidentifiedUnidentified 
2.02.0 234.5234.5 
5.35.3 151.3151.3 

112.8 
00 228.2� 

5.25.2 112.8� 
228.2 

00 204.2�204.2 
00 146.6�146.6 
00 266.1�266.1 
00 114.2�114.2 
00 72.2�72.2 
00 33.6�33.6 

1.� CompiledCompiled fromfrom D.D. GiffordGifford (1977).(1977). TableTable doesdoes notnot includeinclude shellshell weightsweights forfor unitunit 70/9470/94 (see(see notenote 2,2, TableTable 2).2).1.
2.� ThisThis categorycategory waswas establishedestablished duringduring analysisanalysis toto accommodateaccommodate shellshell specimensspecimens thatthat couldcould notnot bebe clearlyclearly distinguisheddistinguished asas oneone2.

Iluttallii,oror thethe otherother form-Tresusform-Tresus nuttallii, oror MacomaMacoma nasuta.nasuta. Non-beakNon-beak fragmentsfragments ofof thesethese twotwo speciesspecies areare veryvery similar.similar. 
3.� ShellShell fromfrom thethe 20-2920-29 em.em. levellevel ofof unitunit 47(3247(32 waswas notnot sorted.sorted. SpeciesSpecies talliestallies forfor thisthis levellevel dodo notnot includeinclude materialsmaterials fromfrom thatthat3. 

provenience.provenience. 

4�TableTable 4 

GRAMS)�CA-MNT-415:CA-MNT-415: SHELLSHELL TOTALSTOTALS (WEIGHT(WEIGHT ININ GRAMS) 
LEVEL]�BYBY SPECIESSPECIES ANDAND LEVEL] 

ProtothacaProtothaca C/inocardiumC/inocardium Myti/us TresusTresus TresusandTresusand OstreaOstreaMytilus MacomaMacoma 
spp.spp. IluttalliiIluttallii edu/isedu/is nasutanasuta Ilutta//iiIlutta//ii MacomaMacoma 22 [urida[urida 

0-0- 99 em.em. 55.755.7 36.736.7 6.56.5 1.11.1 4.94.9 10.010.0 00 
10-1910-19 em.em. 70.270.2 45.845.8 17.017.0 0.80.8 29.529.5 11.311.3 00 
20-2920-29 em.em. 71.971.9 31.831.8 24.824.8 8.08.0 32.532.5 10.810.8 00 
30-3930-39 em.em. 50.350.3 42.242.2 87.387.3 00 20.120.1 38.138.1 00 
40-4940-49 em.em. 58.458.4 40.640.6 76.576.5 4.84.8 26.326.3 7.87.8 0�0 
50-5950-59 em.em. 22.122.1 14.214.2 12.712.7 00 5.25.2 2.72.7 00 

1.� CompiledCompiled fromfrom PatehPateh (1979).(1979). ShellShell totalstotals forfor unitunit 60/8060/80 notnot includedincluded (see(see notenote 2,2, TableTable 2).2).1. 

Ba/anusBalanus 
sp.sp. UnidentifiedUnidentified 
0.20.2 0.50.5 

00 0.6�0.6 
0.30.3 2.2�2.2 
0.40.4 0.7�0.7 
0.20.2 0.50.5 
0.10.1 00 

2.� SeeSee notenote 2,2, TableTable 3.3.2. 

thethe upperupper levelslevels ofof MNT-4l4MNT-4l4 andand -415-415 thatthat 
datedate toto betweenbetween A.D.A.D. 13001300 andand A.D.A.D. 17001700 inin 
otherother partsparts ofof thethe statestate (Baumhoff(Baumhoff andand ByrneByrne 
1959);1959); 

3.3. AtAt aa laterlater time,time, thethe sloughslough becamebecame aa 
fresh-waterfresh-water lagoon,lagoon, connectedconnected toto thethe SalinasSalinas 
River,River, asas describeddescribed byby earlyearly historichistoric docu­docu­
mentsments andand indicatedindicated inin thethe pollenpollen profile;profile; 

4.4. BetweenBetween 19081908 andand 1910,1910, thethe sloughslough 
waswas againagain filledfilled withwith saltsalt waterwater andand estab­estab­
lishedlished asas anan estuaryestuary whenwhen thethe SalinasSalinas RiverRiver 
shiftedshifted course,course, asas historicallyhistorically documenteddocumented andand 
indicatedindicated inin thethe pollenpollen profile.profile. InIn additionaddition toto 
thesethese fluctuations,fluctuations, itit isis highlyhighly probableprobable thatthat 

movementsmovements alongalong thethe SanSan AndreasAndreas fault,fault, 
and/orand/or meandersmeanders ofof thethe PajaroPajaro andand SalinasSalinas 
Rivers,Rivers, imposedimposed additionaladditional changes.changes. Short­Short­
termterm periodsperiods ofof fresh-waterfresh-water infusioninfusion probablyprobably 
occurredoccurred atat variousvarious intervalsintervals duringduring thethe coursecourse 
ofof sloughslough development.development. 

HumanHuman HistoryHistory 

What,What, then,then, werewere thethe effectseffects ofof paleoen­paleoen­
vironmentalvironmental shiftsshifts atat ElkhornElkhorn SloughSlough onon locallocal 
prehistoricprehistoric humanhuman populations,populations, andand howhow cancan 
theythey bebe recognizedrecognized archaeologically?archaeologically? WeWe pro­pro­
posedposed thethe followingfollowing chronologychronology ofof culturalcultural 
events.events. 
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AvailableAvailable datadata suggestsuggest thatthat humanshumans maymay 
havehave enteredentered thethe centralcentral coastcoast regionregion asas earlyearly 
asas 8,0008,000 toto 9,0009,000 yearsyears agoago whenwhen thethe sloughslough 
waswas stillstill primarilyprimarily aa fresh-waterfresh-water drainage.drainage. 
ManyMany otherother CaliforniaCalifornia sitessites thatthat datedate toto thisthis 
periodperiod (e.g.,(e.g., BoraxBorax Lake,Lake, TulareTulare Lake,Lake, andand 
BuenaBuena VistaVista LakeLake sites)sites) indicateindicate aa lacustrinelacustrine 
adaptationadaptation withwith aa probableprobable emphasisemphasis onon hunt­hunt­
inging (Fredrickson(Fredrickson 1974;1974; FredricksonFredrickson andand Gros­Gros­
smansman 1977).1977). PeoplePeople infiltratinginfiltrating thethe coastalcoastal 
areas,areas, includingincluding thethe centralcentral coastcoast regionregion 
aroundaround ElkhornElkhorn Slough,Slough, wouldwould presumablypresumably 
havehave continuedcontinued suchsuch anan adaptiveadaptive strategy.strategy. 
SitesSites occupiedoccupied duringduring thisthis eraera wouldwould havehave 
beenbeen mostmost efficientlyefficiently locatedlocated inlandinland ratherrather 
thanthan onon thethe immediateimmediate coast,coast, inin orderorder toto 
accommodateaccommodate aa subsistencesubsistence strategystrategy inin whichwhich 
terrestrialterrestrial resourcesresources werewere emphasized.emphasized. TheThe 
SCR-177SCR-177 andand SCL-178SCL-178 sitessites maymay representrepresent 
suchsuch aa lifeway.lifeway. ShellfishShellfish werewere probablyprobably in­in­
cludedcluded inin thethe dietsdiets ofof peoplepeople whowho occupiedoccupied 
thesethese sitessites toto aa minorminor degree,degree, asas suggestedsuggested byby 
thethe relativelyrelatively lowlow frequencyfrequency ofof shellfishshellfish re­re­
mainsmains inin thethe lowestlowest componentcomponent ofof SCL-178SCL-178 
(Hildebrandt(Hildebrandt 1983:1983: 8-111).8-111). NoNo shellfishshellfish re­re­
mainsmains werewere recoveredrecovered fromfrom SCR-177,SCR-177, thethe 
Scott'sScott's ValleyValley sitesite (Cartier(Cartier 1984).1984). ItIt shouldshould bebe 
noted,noted, however,however, thatthat preservationpreservation waswas ex­ex­
tremelytremely poorpoor atat thethe latterlatter sitesite andand recoveryrecovery ofof 
allall typestypes ofof faunalfaunal materialmaterial waswas veryvery limited.limited. 

TheThe rapidrapid riserise inin seasea level,level, whichwhich waswas 
completedcompleted byby 70007000 B.P.,B.P., inundatedinundated thethe 
mouthmouth ofof ElkhornElkhorn SloughSlough withwith saltsalt water.water. AsAs 
salt-watersalt-water infusioninfusion continued,continued, andand changeschanges inin 
locallocal drainagedrainage patternspatterns decreaseddecreased thethe flowflow ofof 
freshfresh waterwater intointo thethe channel,channel, aa suitablesuitable 
environmentenvironment forfor estuarineestuarine speciesspecies developed.developed. 
InIn thethe earlyearly stagesstages ofof thethe estuary,estuary, shellfishshellfish 
speciesspecies suchsuch asas MyMy tilustilus edulisedulis andand OstreaOstrea 
luridalurida whichwhich preferprefer denserdenser clayclay oror rockrock 
substrates,substrates, wouldwould probablyprobably havehave predomi­predomi­
natednated untiluntil sufficientsufficient sedimentssediments accumulatedaccumulated 
toto suitsuit burrowingburrowing speciesspecies likelike TresusTresus nuttallii,nuttallii, 
ProtothacaProtothaca staminea,staminea, andand ClinocardiumClinocardium nut­nut­
tallii.tallii. inhabi­ThusThus thethe region'sregion's earlierearlier humanhuman inhabi­

tantstants wouldwould havehave hadhad differentdifferent shellfishshellfish 
speciesspecies availableavailable toto them,them, dependingdepending onon thethe 
timetime ofof theirtheir entry.entry. 

SimpleSimple availabilityavailability ofof shellfishshellfish wouldwould notnot 
necessarilynecessarily havehave dictateddictated theirtheir exploitation.exploitation. 
OtherOther processesprocesses mustmust havehave operatedoperated toto en­en­
couragecourage adoptionadoption ofof aa generalgeneral marinemarine resourceresource 
utilizationutilization strategystrategy inin thethe MontereyMonterey BayBay area.area. 
AlthoughAlthough hehe waswas referringreferring toto anan openopen coastcoast 
situation,situation, OsbornOsborn (1977)(1977) arguedargued thatthat marinemarine 
foodfood resourcesresources are,are, inin general,general, inferiorinferior toto 
terrestrialterrestrial resourcesresources inin termsterms ofof caloriccaloric yieldyield 
versusversus humanhuman laborlabor investment.investment. Earlier,Earlier, GouldGould 
(1964)(1964) mademade similarsimilar observationsobservations aboutabout estua­estua­
rinerine resources.resources. AccordingAccording toto thisthis viewpoint,viewpoint, 
aquaticaquatic resourcesresources wouldwould onlyonly bebe exploitedexploited 
whenwhen thethe terrestrialterrestrial resourceresource basebase waswas de­de­
pletedpleted asas aa resultresult ofof intermittentintermittent environ­environ­
mentalmental stressstress oror whenwhen over-exploitationover-exploitation occur­occur­
redred asas aa resultresult ofof humanhuman populationpopulation growth.growth. 
YesnerYesner (1980)(1980) proposedproposed anan alternativealternative view.view. 
HeHe notednoted thatthat althoughalthough thethe overalloverall biomassbiomass ofof 
oceansoceans isis lowerlower thanthan thethe terrestrialterrestrial environ­environ­
ment,ment, coastalcoastal zoneszones areare highlyhighly productive;productive; 
particularlyparticularly estuariesestuaries andand upwellingupwelling zones.zones. 
Further,Further, whilewhile marinemarine foodsfoods areare generallygenerally lowlow 
inin caloriccaloric yield,yield, theythey supplysupply anan adequateadequate 
proteinprotein complementcomplement andand areare highhigh inin impor­impor­
tanttant nutrients,nutrients, especiallyespecially calcium.calcium. Also,Also, shell­shell­
fishingfishing isis aa highlyhighly efficientefficient strategystrategy becausebecause 
costscosts areare low.low. ItIt requiresrequires nono specializedspecialized oror 
elaborateelaborate technology,technology, foodfood sourcessources areare highlyhighly 
corlcentrated,corlcentrated, andand itit allowsallows aa lowlow dependencydependency 
ratioratio becausebecause allall membersmembers ofof thethe groupgroup cancan 
participateparticipate (Yesner(Yesner 1980).1980). YesnerYesner (1980:(1980: 
734)734) suggestedsuggested thatthat maritimemaritime propro curementcurement 
strategiesstrategies becamebecame fullyfully operativeoperative throughoutthroughout 
thethe worldworld duringduring thethe HoloceneHolocene asas aa conse­conse­
quencequence ofof thethe "push"push andand pull"pull" ofof changingchanging 
environments.environments. HoloceneHolocene climaticclimatic changeschanges im­im­
posedposed pressurepressure onon inlandinland resourcesresources andand forcedforced 
humanhuman groupsgroups toto orientorient food-gettingfood-getting activitiesactivities 
closercloser toto thethe coast.coast. Sea-mammalSea-mammal huntinghunting maymay 
havehave pre-datedpre-dated intensiveintensive shellfishingshellfishing andand intro­intro­
ducedduced humanshumans toto aa maritimemaritime lifeway.lifeway. AsAs 
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coastlinescoastlines stabilizedstabilized geologically,geologically, thethe resourceresource 
basebase expandedexpanded andand shellfishingshellfishing becamebecame aa 
viableviable economiceconomic pursuit.pursuit. WithWith subsequentsubsequent 
populationpopulation growth,growth, thisthis strategystrategy waswas intensi­intensi­
fiedfied andand groupsgroups werewere ultimatelyultimately lockedlocked intointo aa 
maritimemaritime lifeway.lifeway. 

TheThe overalloverall reductionreduction inin landland areaarea follow­follow­
inging thethe HoloceneHolocene sea-levelsea-level riserise undoubtedlyundoubtedly 
imposedimposed onon centralcentral CaliforniaCalifornia groupsgroups aa typetype 
ofof stressstress akinakin toto thatthat outlinedoutlined byby YesnerYesner 
(1980).(1980). SettlementSettlement locationslocations andand territorialterritorial 
boundariesboundaries wouldwould havehave beenbeen requiredrequired toto shiftshift 
almostalmost generationallygenerationally asas anan increasingincreasing expanseexpanse 
ofof terraterra firmafirma waswas lostlost toto thethe encroachingencroaching seasea 
(Bickel(Bickel 1978:1978: 8).8). RadiocarbonRadiocarbon datesdates onon shell­shell­
fishfish remainsremains fromfrom MNT-414MNT-414 indicateindicate thatthat 
sloughslough resourcesresources werewere beingbeing utilizedutilized byby 48604860 
B.P.,B.P., andand thatthat anan atat leastleast partiallypartially sandy­sandy­
bottomedbottomed estuaryestuary mustmust havehave beenbeen developeddeveloped 
therethere byby thatthat time.time. TheThe successsuccess ofof anan earlier,earlier, 
terrestrial-basedterrestrial-based adaptiveadaptive strategystrategy maymay havehave 
broughtbrought thethe region'sregion's populationpopulation closeclose toto thethe 
carryingcarrying capacitycapacity (cf.(cf. GlassowGlassow 1978)1978) ofof thatthat 
resourceresource sphere,sphere, oror renderedrendered maintenancemaintenance ofof 
thatthat lifewaylifeway tootoo costly.costly. In-migrationIn-migration ofof newnew 
groupsgroups maymay havehave addedadded furtherfurther stress.stress. TheThe 
cost-effectivecost-effective strategystrategy ofof shellfishshellfish collectioncollection 
providedprovided aa usefuluseful supplementsupplement toto thethe subsist­subsist­
enceence base.base. AA developingdeveloping saltsalt marshmarsh atat ElkhornElkhorn 
SloughSlough wouldwould havehave providedprovided aa substantialsubstantial 
habitathabitat forfor birdbird life,life, givinggiving thethe areaarea stillstill 
greatergreater potentialpotential forfor foodfood sources.sources. 

TheThe molluscanmolluscan assemblageassemblage atat MNT-4l4MNT-4l4 
maymay reflectreflect thethe maturationmaturation ofof ElkhornElkhorn SloughSlough 
asas anan estuary,estuary, asas wellwell asas relatedrelated changeschanges inin 
patternspatterns ofof resourceresource utilization.utilization. SimilarSimilar chan­chan­
gesges areare reflectedreflected inin shellshell middensmiddens inin thethe SanSan 
FranciscoFrancisco BayBay areaarea (Greengo(Greengo 1951;1951; GerowGerow 
withwith ForceForce 1968;1968; BickelBickel 1978),1978), althoughalthough 
ElkhornElkhorn SloughSlough differsdiffers fromfrom thethe BayBay areaarea inin 
thatthat itit hashas probablyprobably beenbeen subjectedsubjected toto moremore 
drasticdrastic fluctuationsfluctuations inin environmentalenvironmental regimes.regimes. 

AsAs populationpopulation growthgrowth continuedcontinued inin thethe 
centralcentral coastcoast region,region, demographicdemographic stressstress 
wouldwould havehave waITantedwaITanted stillstill moremore intensiveintensive 

exploitationexploitation ofof shellfish,shellfish, necessitatingnecessitating in­in­
creasedcreased sophisticationsophistication ofof procurementprocurement strate­strate­
giesgies (e.g.,(e.g., thethe laterlater "culture""culture" defineddefined byby 
BreschiniBreschini andand HaversatHaversat [1980][1980] andand DietzDietz andand 
JacksonJackson [1981]).[1981]). AnAn influxinflux ofof newnew peoplespeoples atat 
thisthis timetime (as(as suggestedsuggested byby BreschiniBreschini 19801980,, 
1983)1983) wouldwould havehave compoundedcompounded thethe effectseffects ofof 
locallocal populationpopulation growth,growth, andand maymay indeedindeed havehave 
beenbeen aa catalystcatalyst forfor acceleratedaccelerated change.change. TheThe 
newnew strategystrategy maymay havehave includedincluded establishmentestablishment 
ofof shellfishshellfish processingprocessing stationsstations onon thethe immedi­immedi­
ateate coastcoast aroundaround thethe mouthmouth ofof ElkhornElkhorn 
Slough,Slough, onon thethe MontereyMonterey peninsula,peninsula, andand onon 
thethe northernnorthern SantaSanta CruzCruz CountyCounty coast.coast. TheThe 
increaseincrease inin overalloverall shellfishshellfish remainsremains betweenbetween 
3030 andand 6060 em.em. depthdepth inin unitunit 29/10029/100 atat 
MNT-414MNT-414 maymay representrepresent suchsuch increasedincreased ex­ex­
ploitation,ploitation, whilewhile thethe shiftshift inin dominantdominant speciesspecies 
indicatesindicates developmentdevelopment ofof thethe mud-flatmud-flat habitathabitat 
(Fig.(Fig. 3).3). 

EstuarineEstuarine shellfishshellfish exploitationexploitation continuedcontinued 
inin thethe ElkhornElkhorn SloughSlough vicinityvicinity throughthrough 10801080 
B.P.,B.P., asas indicatedindicated byby thethe radiocarbonradiocarbon datedate onon 
shellfishshellfish remainsremains fromfrom MNT-698,MNT-698, andand prob­prob­
ablyably asas latelate asas A.D.A.D. 1300-1700,1300-1700, basedbased onon thethe 
time-spantime-span ofof DesertDesert Side-notchedSide-notched projectileprojectile 
pointspoints (Baumhoff(Baumhoff andand ByrneByrne 1959:1959: 60).60). 

InIn 1769,1769, Fr.Fr. JuanJuan CrespiCrespi ofof thethe PortolaPortola 
expeditionexpedition describeddescribed ElkhornElkhorn SloughSlough inin hishis 
diarydiary asas aa branchbranch ofof thethe SalinasSalinas RiverRiver (Bolton(Bolton 
1927:1927: 201).201). ThusThus atat somesome pointpoint betweenbetween A.D.A.D. 
13001300 andand 11769,769, aa shiftshift inin hydrographyhydrography 
occurred,occurred, returningreturning ElkhornElkhorn SloughSlough fromfrom anan 
estuaryestuary toto itsits originaloriginal fresh-waterfresh-water environ­environ­
ment-anment-an incidentincident thatthat maymay havehave takentaken placeplace 
atat otherother timestimes sincesince initialinitial developmentdevelopment ofof thethe 
estuary.estuary. EstuarineEstuarine shellfishshellfish exploitationexploitation sitessites 
suchsuch asas MNT-4l4MNT-4l4 andand -415-415 werewere probablyprobably 
abandonedabandoned whenwhen thethe estuarineestuarine regimeregime waswas 
alteredaltered byby thethe shiftshift inin thethe river'sriver's course,course, asas 

MNT-4l4indicatedindicated inin unitunit 29/10029/100 atat MNT-414 byby thethe 
markedmarked decreasedecrease inin shellshell aboveabove 3030 em.em. depthdepth 
(Fig.(Fig. 3).3). WhileWhile thethe lossloss ofof shellfishshellfish resourcesresources 
undoubtedlyundoubtedly forcedforced changeschanges inin foodfood procure­procure­
mentment strategiesstrategies andand quitequite probablyprobably inin thethe 
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Fig.Fig. 3.3. ShellfishShellfish remainsremains recoveredrecovered fromfrom twotwo representativerepresentative unitsunits atat MNT-414MNT-414 andand -415.-415. 

distributiondistribution ofof locallocal populations,populations, itit apparent·apparent· 
lyly diddid notnot resultresult inin crisis.crisis. Fr.Fr. CrespiCrespi notednoted 
thatthat CostanoansCostanoans werewere presentpresent inin thethe immedi­immedi­
ateate sloughslough vicinityvicinity atat thethe timetime ofof thethe SpanishSpanish 
expedition,expedition, fromfrom whichwhich wewe cancan inferinfer thatthat 
local,local, non-estuarinenon-estuarine resourcesresources werewere exploitedexploited 
duringduring fresh-waterfresh-water phases.phases. 

SUMMARYSUMMARY ANDAND CONCLUSIONSCONCLUSIONS 

TheThe archaeologicalarchaeological sitessites atat ElkhornElkhorn SloughSlough 
dodo notnot reflectreflect intenseintense exploitationexploitation ofof shellfishshellfish 
overover thethe lastlast 6,0006,000 years.years. HarvestHarvest ofof sloughslough 
shellfishshellfish waswas probablyprobably firstfirst necessitatednecessitated byby 
populationpopulation increase,increase, asas oneone ofof manymany resourcesresources 
exploitedexploited throughthrough aa broad-based,broad-based, non­non­

specializedspecialized adaptiveadaptive strategy,strategy, similarsimilar toto thethe 
"foraging""foraging" strategystrategy describeddescribed byby BreschiniBreschini 
andand HaversatHaversat (1980)(1980) andand DietzDietz andand JacksonJackson 
(1981)(1981) forfor thethe MontereyMonterey peninsula.peninsula. MNT-414,MNT-414, 
whichwhich probablyprobably firstfirst functionedfunctioned asas aa "location"location 
oror lowlow bulkbulk procurementprocurement site"site" (Binford(Binford 1980:1980: 
9;9; DietzDietz andand JacksonJackson 1981:1981: 669)669) visitedvisited byby 
smallsmall groupsgroups ofof foragersforagers forfor shortshort periodsperiods ofof 
timetime (as(as indicatedindicated byby thethe lowlow densitydensity ofof 
artifactsartifacts andand shellshell inin thethe lower,lower, olderolder portionportion 
ofof thethe site),site), maymay bebe representativerepresentative ofof thisthis 
strategy.strategy. AsAs ElkhornElkhorn Slough'sSlough's hydrographyhydrography 
changedchanged andand habitatshabitats werewere altered,altered, peoplepeople 
werewere forcedforced toto adjustadjust thethe amountsamounts ofof differ­differ­
entent speciesspecies beingbeing exploited.exploited. ThisThis adjustmentadjustment isis 
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reflectedreflected inin intrasiteintrasite vertical/temporalvertical/temporal fluctua­fluctua­
tionstions inin shellfishshellfish speciesspecies percentages.percentages. 

PerhapsPerhaps duedue toto additionaladditional populationpopulation pres­pres­
sures,sures, exploitationexploitation ofof thethe resourceresource increased,increased, 
althoughalthough itit waswas probablyprobably nevernever usedused asas aa 
staplestaple oror trulytruly "marketed""marketed" item.item. Rather,Rather, 
shellfishshellfish supplementedsupplemented aa variedvaried dietdiet whenwhen 
hydrographichydrographic conditionsconditions renderedrendered themthem avail­avail­
able.able. TheThe amountamount ofof shellfishshellfish remainsremains atat 
MNT-414MNT-414 diddid increaseincrease throughthrough time,time, however,however, 
indicatingindicating thatthat exploitationexploitation ofof thethe resourceresource 
waswas intensified.intensified. WhetherWhether thisthis meansmeans thatthat thethe 
sitesite becamebecame moremore ofof aa specializedspecialized collectingcollecting 
andand processingprocessing stationstation asas partpart ofof anan adaptiveadaptive 
strategystrategy similarsimilar toto thatthat ofof thethe laterlater "collec­"collec­
tor"tor" cultureculture onon thethe MontereyMonterey peninsulapeninsula (Bres­(Bres­
chinichini andand HaversatHaversat 1980;1980; DietzDietz andand JacksonJackson 
1981)1981) remainsremains unclear.unclear. ShellShell densitydensity inin thethe 
ElkhornElkhorn SloughSlough middensmiddens nevernever reachedreached thethe 
magnitudemagnitude ofof laterlater occupationsoccupations onon thethe Mon­Mon­
tereyterey peninsulapeninsula oror inin thethe SanSan FranciscoFrancisco BayBay 
area.area. HydrographicHydrographic changes,changes, whichwhich periodic­periodic­
allyally alteredaltered sloughslough habitatshabitats andand shellfishshellfish popu­popu­
lations,lations, wouldwould havehave provokedprovoked greatergreater useuse ofof 
non-aquaticnon-aquatic resources.resources. AA moremore fluidfluid overalloverall 
subsistencesubsistence strategystrategy probablyprobably existedexisted atat Elk­Elk­
hornhorn SloughSlough throughoutthroughout prehistoryprehistory asas aa pro­pro­
ductduct ofof aa fluctuatingfluctuating environment,environment, allowingallowing 
somesome targetingtargeting onon specificspecific resources,resources, butbut 
preventingpreventing over-rebanceover-rebance onon anyoneanyone item.item. 

FUTUREFUTURE WORKWORK 

BecauseBecause ElkhornElkhorn SloughSlough hashas clearlyclearly hadhad aa 
variedvaried hydrographichydrographic historyhistory wewe havehave invokedinvoked 
environmentalenvironmental changechange toto explainexplain horizontalhorizontal 
andand verticalvertical differencesdifferences inin molluscanmolluscan assem­assem­
blagesblages inin archaeologicalarchaeological sites.sites. ChangesChanges inin thethe 
relativerelative frequenciesfrequencies ofof certaincertain speciesspecies 
throughthrough timetime maymay alsoalso reflectreflect fluctuatingfluctuating 
exploitationexploitation patterns,patterns, includingincluding changingchanging pref­pref­
erenceserences forfor certaincertain speciesspecies andand over-useover-use oror 
exhaustionexhaustion ofof oneone speciesspecies withwith consequentconsequent 
replacementreplacement inin thethe ecosystemecosystem andand subsistencesubsistence 
strategystrategy withwith another.another. HumanHuman over-useover-use couldcould 

de­havehave accentuatedaccentuated thethe naturalnatural populationpopulation de­

clinecline ofof variousvarious speciesspecies (cf.(cf. BotkinBotkin 1980).1980). InIn 
orderorder toto moremore preciselyprecisely definedefine thethe relation_relation_ 
shipship betweenbetween pastpast ElkhornElkhorn SloughSlough environ­environ­
ments,ments, itsits resources,resources, andand theirtheir utilizationutilization byby 
aboriginalaboriginal populations,populations, futurefuture workwork shouldshould 
include;include; (1)(1) deeper,deeper, temporallytemporally controlledcontrolled 
pollenpollen columnscolumns definingdefining thethe slough'sslough's environ­environ­
mentalmental history;history; (2)(2) determinationdetermination ofof thethe sea­sea­
sonalitysonality ofof collectingcollecting activitiesactivities toto assessassess varia­varia­
tionstions inin intensityintensity ofof exploitationexploitation throughthrough timetime 
(Weide(Weide 1969;1969; ShackletonShackleton 1973;1973; DroverDrover 1974;1974; 
KillingleyKillingley 1981;1981; butbut seesee commentscomments byby Koerp­Koerp­
erer [1980],[1980], BailyBaily etet al.al. [1983],[1983], andand Killing1eyKilling1ey 
[1983][1983] forfor problemsproblems withwith thethe methodsmethods usedused 
inin makingmaking seasonalityseasonality determinations);determinations); 
(3)(3) chemicalchemical analysesanalyses ofof soilsoil samplessamples toto deter­deter­
minemine thethe extentextent ofof shellshell disintegrationdisintegration andand toto 
compensatecompensate forfor taphonomictaphonomic biasbias inin shellshell 
talliestallies (Koloseike(Koloseike 1968,1968, 1969);1969); (4)(4) examina­examina­
tiontion ofof changeschanges inin intensityintensity ofof exploitationexploitation 
throughthrough differencesdifferences inin shellshell sizesize averagesaverages 
(Strauss(Strauss etet al.al. 1980);1980); (5)(5) examinationexamination ofof dif­dif­
ferentialferential depositiondeposition ofof certaincertain partsparts ofof thethe 
endo-endo- andand exo-ske1etonsexo-ske1etons ofof intertidalintertidal organ­organ­
ismsisms thatthat maymay bebe indicativeindicative ofof processingprocessing forfor 
storagestorage and/orand/or tradetrade asas suggestedsuggested byby LaytonLayton 
(1982);(1982); (6)(6) attemptsattempts toto obtainobtain betterbetter tem­tem­
poralporal controlcontrol ofof middenmidden assemblagesassemblages throughthrough 
establishmentestablishment ofof aa centralcentral coastcoast estuarineestuarine shellshell 
radiocarbonradiocarbon correctioncorrection factor,factor, datingdating ofof non­non­
shellshell middenmidden constituents,constituents, andand useuse ofof otherother 
datingdating methodsmethods (e.g.,(e.g., obsidianobsidian hydrationhydration 
whenwhen obsidianobsidian isis present);present); andand (7)(7) quantifica­quantifica­
tiontion ofof energyenergy expenditureexpenditure versusversus foodfood yieldyield 
valuesvalues forfor variousvarious shellfishshellfish species,species, toto deter­deter­
minemine thethe rolerole ofof suchsuch factorsfactors inin selectionselection ofof 
exploitedexploited species.species. 

MultipleMultiple groupgroup migrationsmigrations intointo thethe centralcentral 
coastcoast regionregion maymay havehave playedplayed aa rolerole inin 
populationpopulation growth,growth, consequentconsequent initiationinitiation ofof 
shellfishshellfish harvesting,harvesting, andand eventualeventual increasesincreases inin 
shellfishshellfish exploitation.exploitation. ExpansionExpansion ofof thethe resi­resi­
dentdent populationpopulation maymay alsoalso havehave resultedresulted fromfrom 
internalinternal growthgrowth promotedpromoted byby thethe initialinitial addi­addi­
tiontion ofof shellfishshellfish toto thethe subsistencesubsistence system.system. InIn 
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orderorder toto substantiatesubstantiate hypotheticalhypothetical centralcentral 
coastcoast linguisticlinguistic groupgroup movements,movements, soso thatthat thethe 
distinctiondistinction betweenbetween inin situsitu populationpopulation growthgrowth 
andand migration-inducedmigration-induced growthgrowth cancan bebe recog­recog­
nized,nized, futurefuture researchresearch mustmust alsoalso focusfocus onon thethe 
locallocal culturalcultural historicalhistorical sequence.sequence. SuchSuch workwork 
shouldshould focusfocus onon artifactartifact styles,styles, archaeologicalarchaeological 
manifestationsmanifestations ofof ethnolinguisticethnolinguistic boundariesboundaries 
andand tradetrade networks,networks, asas wellwell asas aa numbernumber ofof 
otherother subjects.subjects. Finally,Finally, shiftsshifts inin thethe naturenature ofof 
subsistencesubsistence strategiesstrategies (e.g.,(e.g., fromfrom "forager""forager" toto 
"collector")"collector") cannotcannot bebe substantiatedsubstantiated untiluntil 
furtherfurther datadata areare availableavailable regardingregarding durationduration 
ofof residenceresidence inin thethe sitessites discusseddiscussed andand settle­settle­
mentment patternspatterns forfor thethe regionregion asas aa whole.whole. 
Ultimately,Ultimately, synthesissynthesis ofof thesethese variousvarious lineslines ofof 
inquiryinquiry shouldshould leadlead toto aa regionalregional modelmodel ofof 
MontereyMonterey BayBay areaarea prehistoryprehistory thatthat incorpor­incorpor­
atesates humanhuman responseresponse toto changingchanging environ­environ­
ments,ments, andand whichwhich isis applicableapplicable toto otherother areasareas 
withwith similarsimilar environmentalenvironmental settings.settings. 

NOTESNOTES 

1.1. Twenty-eightTwenty-eight obsidianobsidian samplessamples werewere sourcedsourced 
forfor geologicgeologic originorigin andand measuredmeasured forfor hydrationhydration bandband 
thickness.thickness. OfOf these,these, twenty-onetwenty-one werewere derivedderived fromfrom 
thethe NapaNapa GlassGlass MountainMountain source.source. TwoTwo ofof thethe NapaNapa 
specimensspecimens exibitedexibited diffusediffuse hydration,hydration, leavingleaving nine·nine· 
teenteen withwith readablereadable bands.bands. BandBand thicknessthickness rangedranged fromfrom 
4.34.3 toto 8.08.0 microns.microns. AverageAverage bandband thicknessthickness forfor thethe 
NapaNapa specimensspecimens waswas 5.75.7 micronsmicrons andand thethe meanmean waswas 
6.26.2 micronsmicrons (Origer(Origer 1984:1984: 11).11). OrigerOriger (1982)(1982) pro­pro­
posedposed aa hydrationhydration raterate forfor NapaNapa obsidianobsidian recoveredrecovered inin 
MarinMarin andand SonomaSonoma countiescounties thatthat convertsconverts micronsmicrons 
intointo years.years. AccordingAccording toto hishis formula,formula, thethe Scott'sScott's 
ValleyValley sitesite obsidianobsidian hydrationhydration datadata suggestsuggest humanhuman 
occupationoccupation fromfrom 28362836 toto 98179817 yearsyears B.P.B.P. ThisThis 
conversionconversion isis givengiven onlyonly forfor thethe purposepurpose ofof compari·compari· 
son,son, sincesince ultimatelyultimately aa regionalregional obsidianobsidian hydrationhydration 
raterate mustmust bebe established.established. However,However, climaticclimatic differ·differ· 
encesences betweenbetween Scott'sScott's ValleyValley andand SonomaSonoma CountyCounty areare 
notnot soso greatgreat thatthat anan occupationoccupation spanspan betweenbetween 40004000 
andand 8000-9000 yearsyears B.P.B.P. wouldwould bebe unreasonableunreasonable forfor 
SCR-l77.SCR-l77. 

8000·9000 

2.2. FourFour culturalcultural componentscomponents werewere defineddefined atat 
SCL-178:SCL-178: 1-10,0001-10,000 toto 50005000 B.P.;B.P.; II-SOOOII-SOOO toto 30003000 
B.P.;B.P.; III-3000III-3000 toto 10001000 B.P.;B.P.; IV-post-lOOOIV-post-lOOO B.P.B.P. TheThe 
lowerlower componentscomponents correspondcorrespond fairlyfairly wellwell withwith thethe 

buriedburied "A""A" soilsoil horizons,horizons, whichwhichsuggestssuggests stratigraphicstratigraphic 
integrity.integrity. However,However, therethere areare problemsproblems withwith hori­hori­
zontalzontal relationshipsrelationships betweenbetween componentscomponents (Hilde­(Hilde­
brandtbrandt 1983:1983: 8.50).8.50). 

3.3. EighteenEighteen piecespieces ofof obsidianobsidian werewere recoveredrecovered 
fromfrom thisthis sitesite duringduring thethe coursecourse ofof testingtesting (Dietz(Dietz 
1977)1977) andand finalfinal excavation.excavation. TwelveTwelve werewere sourcedsourced forfor 
geologicgeologic origin,origin, andand threethree werewere subjectedsubjected toto obsidianobsidian 
hydrationhydration measurement.measurement. OfOf thethe latterlatter threethree speci·speci· 
mens,mens, oneone (from(from thethe deepestdeepest portionportion ofof thethe site)site) 
showedshowed nono hydration.hydration. TheThe remainingremaining twotwo (both(both ofof 
NapaNapa obsidian,obsidian, foundfound aboveabove 9090 cm.cm. depth)depth) hadhad rimrim 
valuesvalues ofof 1.541.54 andand 1.931.93 microns.microns. 

4.4. AlthoughAlthough unrecognizedunrecognized byby thethe authors,authors, oneone 
artifactartifact recoveredrecovered fromfrom thethe lowerlower depthsdepths ofof thethe sitesite 
(300(300 em.)em.) supportssupports thethe radiocarbonradiocarbon dating.dating. SpecimenSpecimen 
No.4307,No.4307, aa wide,wide, side-notchedside-notched projectileprojectile pointpoint ofof 
FranciscanFranciscan chert,chert, isis aa typetype thatthat hashas beenbeen recoveredrecovered 
fromfrom allall sitessites withwith datesdates inin excessexcess ofof 80008000 yearsyears B.P.B.P. 
inin SanSan LuisLuis ObispoObispo CountyCounty (cf.(cf. SLO-2,SLO-2, GreenwoodGreenwood 
[1972];[1972]; SLO·877,SLO·877, BreschiniBreschini andand HaversatHaversat n.d.a;n.d.a; 
SLO·I77,SLO·I 77, PiercePierce [1979][1979] ;; seesee TableTable 1).1). 

5.5. TheseThese radiocarbonradiocarbon dates,dates, whichwhich werewere ob·ob· 
tainedtained fromfrom MNT-113,MNT-113, werewere asas follows:follows: HaliotisHaliotis 
ru/escens,ru/escens, 550550 B.P.B.P. ±100±100 (RL·838);(RL·838); MytilusMytilus cali/or­cali/or­
nianus,nianus, 660660 B.P.B.P. ±100±100 (RL·840);(RL·840); andand charcoal,charcoal, 26C26C 
B.P.B.P. ±100±100 (RL·839)(RL·839) (Dietz(Dietz andand JacksonJackson 1981:1981: 341)341) 

6.6. NoNo otherother radiocarbonradiocarbon datesdates fromfrom MontereyMonterey 
oror SantaSanta CruzCruz countycounty sitessites havehave beenbeen derivedderived fromfrom 
thethe appropriateappropriate species,species, thereforetherefore wewe havehave mademade nono 
furtherfurther corrections.corrections. OneOne attemptattempt hashas beenbeen mademade toto 
correctcorrect twotwo datesdates fromfrom SCR·7,SCR·7, butbut itit isis unclearunclear 
whetherwhether oror notnot thethe factorfactor shouldshould bebe appliedapplied toto thosethose 
samplessamples (see(see TableTable 1,1, NoteNote 7).7). 

ACKNOWLEDGEMENTSACKNOWLEDGEMENTS 

WeWe expressexpress ourour deepestdeepest thanksthanks toto TheThe NatureNature 
Conservancy,Conservancy, Mr.Mr. TomTom McCarthy,McCarthy, andand Mrs.Mrs. BerniceBernice 
PorterPorter forfor grantinggranting usus accessaccess toto portionsportions ofof ElkhornElkhorn 
Slough.Slough. WeWe areare alsoalso gratefulgrateful toto RobRob EdwardsEdwards andand thethe 
staffsstaffs ofof bothboth thethe CabrilloCabrillo CollegeCollege andand SonomaSonoma StateState 
UniversityUniversity RegionalRegional InformationInformation CentersCenters ofof thethe Cali­Cali­
forniafornia ArchaeologicalArchaeological InventoryInventory forfor allOWingallowing can·can· 
tinuedtinued useuse ofof sitesite recordrecord data.data. OurOur workwork benefittedbenefitted 
fromfrom commentscomments mademade atat variousvarious stepssteps byby JamesJames 
Bennyhoff,Bennyhoff, GaryGary Breschini,Breschini, DavidDavid A.A. Fredrickson,Fredrickson, 
DianeDiane P.P. Gifford,Gifford, WilliamWilliam R.R. Hildebrandt,Hildebrandt, JamesJames W.W. 
Nybakken,Nybakken, SuzanneSuzanne Stewart,Stewart, DwightDwight Simons,Simons, SteveSteve 
Dietz,Dietz, TomTom Jackson,Jackson, andand JamesJames Quinn.Quinn. GraphicsGraphics werewere 
providedprovided byby NelsonNelson ThompsonThompson ofof thethe SonomaSonoma StateState 



38 38 JOURNALJOURNAL OFOF CALIFORNIACALIFORNIA ANDAND GREATGREAT BASINBASIN ANTHROPOLOGYANTHROPOLOGY 

UniversityUniversity CulturalCultural ResourcesResources Facility.Facility. FinancialFinancial 
assistanceassistance waswas providedprovided byby grantsgrants fromfrom thethe SonomaSonoma 
StateState UniversityUniversity AnthropologyAnthropology Department,Department, thethe Uni­Uni­
versityversity ofof CaliforniaCalifornia atat SantaSanta CruzCruz EnvironmentalEnvironmental 
StudiesStudies FieldField Program,Program, andand thethe UniversityUniversity ofof Califor­Califor­
niania atat SantaSanta CruzCruz President'sPresident's UndergraduateUndergraduate Fellow­Fellow­
ship.ship. Lastly,Lastly, wewe wishwish toto gratefullygratefully acknowledgeacknowledge RobRob 
EdwardsEdwards andand thethe SantaSanta CruzCruz ArchaeologicalArchaeological SocietySociety 
withoutwithout whosewhose effortsefforts therethere wouldwould havehave beenbeen nono 
excavationexcavation datadata fromfrom MNT-4l4MNT-4l4 andand -415.-415. 

REFERENCESREFERENCES 

Antevs,Antevs, ErnstErnst 
19481948 ClimaticClimatic ChangesChanges andand Pre-WhitePre-White Man.Man. Uni­Uni­

versityversity ofof UtahUtah BulletinBulletin 38(2):38(2): 167-191.167-191. 

1952� ClimaticClimatic HistoryHistory andand thethe AntiquityAntiquity ofof ManMan1952 
inin California.California. Berkeley:Berkeley: UniversityUniversity ofof Cali­Cali­
forniafornia ArchaeologicalArchaeological SurveySurvey ReportsReports No.No. 
16:16: 23-31.23-31. 

Aschmann,Aschmann, H.H. H.H. 
1958� GreatGreat BasinBasin ClimatesClimates inin RelationRelation toto HumanHuman1958 

Occupation.Occupation. Berkeley:Berkeley: UniversityUniversity ofof Califor­Califor­
niania ArchaeologicalArchaeological SurveySurvey ReportsReports No.No. 42:42: 
23-40.23-40. 

Atwater,Atwater, BrianBrian F.,F., EdwardEdward J.J. Helley,Helley, andand CharlesCharles W.W. 
HedelHedel 

1977� LateLate QuaternaryQuaternary DepositionalDepositional History,History, Holo­Holo­1977 
cenecene Sea-LevelSea-Level ChangesChanges andand VerticalVertical CrustalCrustal 
Movement,Movement, SouthernSouthern SanSan FranciscoFrancisco Bay,Bay, 
California.California. UnitedUnited StatesStates GeologicalGeological SurveySurvey 
ProfessionalProfessional PaperPaper 1014.1014. 

Bailey,Bailey, GeoffreyGeoffrey N.,N., MargaretMargaret Deith,Deith, andand NicholasNicholas 
ShackletonShackleton 

1983� OxygenOxygen IsotopeIsotope AnalysisAnalysis andand SeasonalitySeasonality1983 
Determinations:Determinations: LimitsLimits andand PotentialPotential ofof aa 
NewNew Technique.Technique. AmericanAmerican AntiquityAntiquity 48(2):48(2): 
390-398.390-398. 

Baumhoff,Baumhoff, MartinMartin A.A. andand J.J. S.S. ByrneByrne 
1959� DesertDesert Side-notchedSide-notched PointsPoints asas aa TimeTime MarkerMarker1959 

inin California.California. Berkeley:Berkeley: UniversityUniversity ofof Cali­Cali­
forniafornia ArchaeologicalArchaeological SurveySurvey ReportReport No.No. 48:48: 
32-65.32-65. 

Baumhoff,Baumhoff, MartinMartin A.,A., andand R.R. F.F. HeizerHeizer 
1965� PostglacialPostglacial ClimateClimate andand ArchaeologyArchaeology inin thethe1965 

DesertDesert West.West. In:In: TheThe QuaternaryQuaternary ofof thethe 
UnitedUnited States,States, H.H. E.E. WrightWright andand D.D. C.C. Frey,Frey, 
Eds.,Eds., pp.pp. 697·707.697·707. Princeton:Princeton: PrincetonPrinceton Uni­Uni­
versityversity Press.Press. 

Beardsley,Beardsley, RichardRichard K.K. 
1948� CulturalCultural inin CentralCentral CaliforniaCalifornia1948 SequencesSequences 

Archaeology.Archaeology. AmericanAmerican AntiquityAntiquity 14(1):14(1): 
1-28.1-28. 

1954� TemporalTemporal andand ArealAreal RelationshipsRelationships inin CentralCentral1954 
California.California. Berkeley:Berkeley: UniversityUniversity ofof CaliforniaCalifornia 
ArchaeologicalArchaeological SurveySurvey ReportsReports Nos.Nos. 24-25.24-25. 

Berger,Berger, R,R, RR E.E. Raylor,Raylor, andand W.W. F.F. LibbyLibby 
1966� RadiocarbonRadiocarbon ContentContent ofof MarineMarine ShellsShells fromfrom1966 

thethe CaliforniaCalifornia andand MexicanMexican Coast.Coast. ScienceScience 
153(3738):153(3738): 864-866.864-866. 

Bickel,Bickel, PollyPolly 
1978� ChangingChanging LevelsLevels AlongAlong thethe CaliforniaCalifornia1978 SeaSea 

Coast:Coast: AnthropologicalAnthropological Implications.Implications. Jour.Jour. 
nalnal ofof CaliforniaCalifornia AnthropologyAnthropology 5(1):5(1): 6-19.6-19. 

Binford,Binford, LewisLewis R.R. 
1980�1980 WillowWillow SmokeSmoke andand Dogs'Dogs' Tails:Tails: Hunter­Hunter­

GathererGatherer SettlementSettlement SystemsSystems andand Archae­Archae­
ologicalological SiteSite Formation.Formation. AmericanAmerican AntiqUityAntiqUity 
45(1):45(1): 4-20.4-20. 

1.Bloom,Bloom, A.A. L. 
1971� Glacial-EustaticGlacial-Eustatic andand IsostaticIsostatic ControlsControls ofof SeaSea1971 

LevelLevel SinceSince thethe LastLast Glaciation.Glaciation. In:In: TheThe LateLate 
CenozoicCenozoic GlacialGlacial Ages,Ages, K.K. K.K. Turekan,Turekan, Ed.,Ed., 
pp.pp. 355-379.355-379. NewNew Haven:Haven: YaleYale UniversityUniversity 
Press.Press. 

Bolton,Bolton, H.H. E.E. 
1927� FrayFray JuanJuan Crespi:Crespi: onon1927 MissionaryMissionary ExplorerExplorer 

thethe PacificPacific Coast,Coast, 1769-1774.1769-1774. Berkeley:Berkeley: Uni­Uni­
versityversity ofof CaliforniaCalifornia Press.Press. 

Botkin,Botkin, StevenSteven 
19801980 EffectsEffects ofof HumanHuman ExploitationExploitation onon ShellfishShellfish 

PopulationsPopulations atat MalibuMalibu Creek,Creek, California.California. In:In: 
ModellingModelling ChangeChange inin PrehistoricPrehistoric SubsistenceSubsistence 
Economies,Economies, T.T. K.K. EarleEarle andand A.A. 1.1. Christen­Christen­
son,son, Eds.,Eds., pp.pp. 121-140.121-140. NewNew York:York: Aca­Aca­
demicdemic Press.Press. 

Breschini,Breschini, GaryGary 
19801980 EsselenEsse1en Prehistory.Prehistory. PaperPaper presentedpresented atat thethe 

AnnualAnnual MeetingMeeting ofof thethe SocietySociety forfor CaliforniaCalifornia 
Archaeology,Archaeology, Redding.Redding. 

1983� ModelsModels ofof PopulationPopulation MovementsMovements inin CentralCentral1983 
California'sCalifornia's Prehistory.Prehistory. Salinas:Salinas: CoyoteCoyote 
Press.Press. 

Breschini,Breschini, Gary,Gary, andand TrudyTrudy HaversatHaversat 
19801980 PreliminaryPreliminary ArchaeologicalArchaeological ReportReport andand Ar­Ar­

chaeologicalchaeological ManagementManagement RecommendationsRecommendations 
forfor CA-MNT-170,CA-MNT-170, onon PescaderoPescadero Point,Point, Mon­Mon­
tereyterey County,County, California.California. ReportReport onon filefile atat 



39 39 PALEOENVIRONMENTALPALEOENVIRONMENTAL CHANGECHANGE ATAT ELKHORNELKHORN SLOUGHSLOUGH 

thethe NorthwestNorthwest InformationInformation CenterCenter ofof thethe 
CaliforniaCalifornia ArchaeologicalArchaeological Inventory,Inventory, Sono­Sono­
mama StateState University,University, RohnertRohnert Park.Park. 

n.d.an.d.a� ArchaeologicalArchaeological InvestigationsInvestigations atat CA-SLO­CA-SLO­
877.877. ReportReport inin preparation.preparation. 

n.d.bn.d.b� ArchaeologicalArchaeological InvestigationsInvestigations atat CA-MNT­CA-MNT­
391,391, atat CanneryCannery Row,Row, Monterey,Monterey, California.California. 
ReportReport inin preparation.preparation. 

Breschini,Breschini, Gary,Gary, TrudyTrudy Haversat,Haversat, andand JonJon ErlandsonErlandson 
19831983 CaliforniaCalifornia RadiocarbonRadiocarbon Dates.Dates. Salinas:Salinas: Coy­Coy­

oteote Press.Press. 

Breschini,Breschini, Gary,Gary, TrudyTrudy Haversat,Haversat, andand PaulPaul HampsonHampson 
1983�1983 AA CulturalCultural ResourcesResources OverviewOverview ofof thethe CoastCoast 

andand CoastCoast ValleyValley StudyStudy Areas.Areas. ReportReport onon 
filefile atat CabrilloCabrillo College,College, Aptos.Aptos. 

Browning,Browning, Bruce,Bruce, J.J. A.A. Alpin,Alpin, G.G. L.L. Gerdes,Gerdes, P.P. S.S. 
Pine,Pine, W.W. E.E. Steinecker,Steinecker, andand J.J. W.W. SpethSpeth 

19721972 TheThe NaturalNatural ResourcesResources ofof ElkhornElkhorn Slough;Slough; 
theirtheir PresentPresent andand FutureFuture Uses.Uses. Sacramento:Sacramento: 
DepartmentDepartment ofof FishFish andand GameGame CoastalCoastal Wet­Wet­
landland SeriesSeries No.4.No.4. 

Byrne,Byrne, RogerRoger 
19791979 CommentaryCommentary onon "Archaeology"Archaeology andand Califor­Califor­

nia'snia's Climate."Climate." JournalJournal ofof CaliforniaCalifornia andand 
GreatGreat BasinBasin AnthropologyAnthropology 1(1):1(1): 196-198.196-198. 

Cartier,Cartier, RobertRobert 
n.d.�n.d. ArchaeologicalArchaeological InvestigationsInvestigations atat MNT-387.MNT-387. 

ReportReport inin preparation.preparation. 

1980a1980a PresentationPresentation ofof DescriptiveDescriptive andand ScientificScientific 
DataData forfor CA-SCR-33CA-SCR-33 andand CA-SCR-I77.CA-SCR-I77. Re­Re­
portport onon filefile atat thethe NorthwestNorthwest InformationInformation 
CenterCenter ofof thethe CaliforniaCalifornia ArchaeologicalArchaeological In­In­
ventory,ventory, SonomaSonoma StateState University,University, RohnertRohnert 
Park.Park. 

1980b1980b EarlyEarly CulturesCultures andand RockRock FeaturesFeatures ofof thethe 
SantaSanta TeresaTeresa Hills:Hills: CA-SCL-64,CA-SCL-64, CA-SCL-I06CA-SCL-I06 
andand CA-SCL-341.CA-SCL-341. ReportReport onon filefile atat thethe 
NorthwestNorthwest InformationInformation CenterCenter ofof thethe Cali­Cali­
forniafornia ArchaeologicalArchaeological Inventory,Inventory, SonomaSonoma 
StateState University,University, RohnertRohnert Park.Park. 

1983� ArchaeologicalArchaeological InvestigationInvestigation ofof LotLot 6,6, TractTract1983 
588,588, CarmelCarmel SurSur SubdivisionSubdivision ofof OtterOtter Cove,Cove, 
MontereyMonterey County,County, California.California. ReportReport onon filefile 
atat thethe NorthwestNorthwest InformationInformation CenterCenter ofof thethe 
CaliforniaCalifornia ArchaeologicalArchaeological Inventory,Inventory, Sono­Sono­
mama StateState University,University, RohnertRohnert Park.Park. 

1984� TheThe ScottsScotts ValleyValley SiteSite (CA-SCR-177).(CA-SCR-177). PaperPaper1984 
presentedpresented atat thethe AnnualAnnual MeetingMeeting ofof thethe 
SocietySociety forfor CaliforniaCalifornia Archaeology,Archaeology, Salinas.Salinas. 

Desgrandchamp,Desgrandchamp, CindyCindy SueSue 
19761976 EstuaryEstuary ExploitationExploitation inin AboriginalAboriginal Califor­Califor­

nia.nia. Master'sMaster's thesis,thesis, SanSan FranciscoFrancisco StateState 
University.University. 

Dietz,Dietz, StephenStephen 
19771977 FinalFinal ReportReport ofof ArchaeologicalArchaeological TestTest Excava­Excava­

tionstions forfor ConstructionConstruction ofof FreewayFreeway 
04-SCL-I04-SCL-I 01.01. ReportReport onon filefile atat thethe CaliforniaCalifornia 
DepartmentDepartment ofof Transportation,Transportation, SanSan Fran­Fran­
cisco.cisco. 

Dietz,Dietz, Stephen,Stephen, andand ThomasThomas L.L. JacksonJackson 
19811981 ReportReport ofof ArchaeologicalArchaeological ExcavationsExcavations atat 

NineteenNineteen ArchaeologicalArchaeological SitesSites forfor thethe StageStage II 
PacificPacific Grove-MontereyGrove-Monterey ConsolidationConsolidation Pro­Pro­
jectject ofof thethe RegionalRegional SewerageSewerage System.System. Re­Re­
portport onon filefile atat thethe NorthwestNorthwest InformationInformation 
CenterCenter ofof thethe CaliforniaCalifornia ArchaeologicalArchaeological In­In­
ventory,ventory, SonomaSonoma StateState University,University, RohnertRohnert 
Park.Park. 

Drover,Drover, ChristoChristopherpher E.E. 
19741974 SeasonalSeasonal ExploitationExploitation ofof ChioneChione ClamsClams onon 

thethe SouthernSouthern CaliforniaCalifornia Coast.Coast. JournalJournal ofof 
CaliforniaCalifornia AnthropologyAnthropology 11(2):(2): 224-232.224-232. 

Edwards,Edwards, RobertRobert L.L. 
19841984 SandSand HillHill BluffBluff (SCR-7)(SCR-7) CC1414 Update.Update. SantaSanta 

CruzCruz ArchaeologicalArchaeological NotesNotes 13(1):2.13(1):2. 

Edwards,Edwards, RobertRobert L.,L., andand M.M. E.E. FarleyFarley 
19741974 AnAn AssessmentAssessment ofof thethe CulturalCultural ResourcesResources ofof 

thethe LowerLower PajaraPajara RiverRiver Basin.Basin. ReportReport onon filefile 
atat thethe NorthwestNorthwest InformationInformation CenterCenter ofof thethe 
CaliforniaCalifornia ArchaeologicalArchaeological Inventory,Inventory, Sono­Sono­
mama StateState University,University, RohnertRohnert Park.Park. 

Emery,Emery, K.K. O.O. 
19691969 TheThe ContinentalContinental Shelves.Shelves. ScientificScientific Ameri­Ameri­

cancan 221(3):221(3): 106-122.106-122. 

Erlandson,Erlandson, JonJon 
19801980 PaleoenvironmentPaleoenvironment ofof TecoloteTeco1ote Canyon.Canyon. Pa­Pa­

perper presentedpresented atat thethe AnnualAnnual MeetingMeeting ofof thethe 
SocietySociety forfor CaliforniaCalifornia Archaeology,Archaeology, Red­Red­
ding.ding. 

Fredrickson,Fredrickson, DavidDavid A.A. 
19741974 CulturalCultural DiversityDiversity inin EarlyEarly CentralCentral Califor­Califor­

nia:nia: AA ViewView fromfrom thethe NorthNorth CoastCoast Ranges.Ranges. 
JournalJournal ofof CaliforniaCalifornia AnthropologyAnthropology 1(1):1(1): 
41-53.41-53. 



40 40 JOURNALJOURNAL OFOFCALIFORNIACALIFORNIAANDAND GREATGREAT BASINBASIN ANTHROPOLOGYANTHROPOLOGY 

Fredrickson,Fredrickson,DavidDavid A.,A., andand J.J. W.W. GrossmanGrossman 
1977� AA SanSan DieguitoDieguito ComponentComponent atat BuenaBuena VistaVista1977 

Lake,Lake, California.California. JournalJournal ofof CaliforniaCalifornia An­An­
thropologythropology 4(2):4(2): 173-190.173-190. 

Gerow,Gerow, BertBert A.,A., withwith RolandRoland W.W. ForceForce 
1968� AnAn AnalysisAnalysis ofof thethe UniversityUniversity VillageVillage Com­Com­1968 

plex,plex, withwith aa ReappraisalReappraisal ofof CentralCentral Cali­Cali­
forniafornia Archaeology.Archaeology. PaloPalo Alto:Alto: StanfordStanford 
UniversityUniversity Press.Press. 

Gifford,Gifford, DianeDiane P.P. 
1977�1977 ReportReport onon thethe ArchaeologicalArchaeological AssemblageAssemblage 

fromfrom CA-MNT-414,CA-MNT-414, ElkhornElkhorn Slough,Slough, Mon­Mon­
tereyterey County,County, California.California. ReportReport onon filefile atat 
thethe NorthwestNorthwest InformationInformation CenterCenter ofof thethe 
CaliforniaCalifornia ArchaeologicalArchaeological Inventory,Inventory, Sono­Sono­
mama StateState University,University, RohnertRohnert Park.Park. 

Gifford,Gifford, E.E. W.W. 
1916� CompositionComposition ofof CaliforniaCalifornia ShellShell Mounds.Mounds.1916 

Berkeley:Berkeley: UniversityUniversity ofof CaliforniaCalifornia Publica­Publica­
tionstions inin AmericanAmerican ArchaeologyArchaeology andand Eth­Eth­
nologynology 12(1):12(1): 1-29.1-29. 

Gillespie,Gillespie, R.,R., andand R.R. B.B. TempleTemple 
1977� RadiocarbonRadiocarbon Middens.Middens. Ar­Ar­1977 DatingDating ofof ShellShell 

chaeologychaeology andand PhysicalPhysical AnthropologyAnthropology inin 
OceaniaOceania 12(1):12(1): 26-37.26-37. 

Glassow,Glassow, MichaelMichael A.A. 
19781978 TheThe ConceptConcept ofof CarryingCarrying CapacityCapacity inin thethe 

StudyStudy ofof CultureCulture Process.Process. In:In: AdvancesAdvances inin 
ArchaeologicalArchaeological MethodMethod andand Theory,Theory, VolumeVolume 
1,1, MichaelMichael B.B. Schiffer,Schiffer, Ed.,Ed., pp.pp. 31·48.31·48. NewNew 
York:York: AcademicAcademic Press.Press. 

Golomshtok,Golomshtok, EugeneEugene 
19221922 Monterey,Monterey, PacificPacific Grove,Grove, andand SalinasSalinas 

Mounds.Mounds. ManuscriptManuscript onon filefile atat thethe Archae·Archae· 
ologicalological ResearchResearch Facility,Facility, UniversityUniversity ofof 
California,California, Berkeley.Berkeley. 

Gordon,Gordon, BurtonBurton 1.1. 
19771977 MontereyMonterey BayBay Area:Area: NaturalNatural HistoryHistory andand 

CulturalCultural Imprints.Imprints. PacificPacific Grove:Grove: BoxwoodBoxwood 
Press.Press. 

Gould,Gould, RichardRichard A.A. 
19641964 ExploitativeExploitative EconomicsEconomics andand CultureCulture ChangeChange 

inin CentralCentral California.California. Berkeley:Berkeley: UniversityUniversity ofof 
CaliforniaCalifornia ArchaeologicalArchaeological SurveySurvey ReportsReports 
No.No. 62:62: 123·163.123·163. 

Greengo,Greengo, R.R. E.E. 
19511951 Mid­MolluscanMolluscan SpeciesSpecies ofof CaliforniaCalifornia ShellShell Mid· 

dens.dens. Berkeley:Berkeley: UniversityUniversity ofof CaliforniaCalifornia Ar­Ar­
chaeologicalchaeological SurveySurvey ReportsReports No.No. 13:13: 1·23.1·23. 

Greenwood,Greenwood, RobertaRoberta A.A. 
1972� 90009000 YearsYears ofof PrehistoryPrehistory atat DiabloDiablo Canyon,Canyon,1972 

SanSan LuisLuis ObispoObispo County,County, California.California. SanSan 
LuisLuis ObispoObispo ArchaeologicalArchaeological SocietySociety Occa.Occa. 
sionalsional PaperPaper 7.7. 

Heizer,Heizer, RobertRobert F.F. 
1949�1949 TheThe ArchaeologyArchaeology ofof CentralCentral CaliforniaCalifornia I:I: 

TheThe EarlyEarly Horizon.Horizon. Berkeley:Berkeley: UniversityUniversity ofof 
CaliforniaCalifornia AnthropologicalAnthropological RecordsRecords 12(1):12(1): 
1·84.1·84. 

Hildebrandt,Hildebrandt, WilliamWilliam R.R. 
19831983 ArchaeologicalArchaeological ResearchResearch ofof thethe SouthernSouthern 

SantaSanta ClaraClara ValleyValley Project.Project. ReportReport onon filefile atat 
thethe CaliforniaCalifornia DepartmentDepartment ofof Transporta­Transporta­
tion,tion, SanSan Francisco.Francisco. 

Hill,Hill, W.W. W.W. 
19291929 onMontereyMonterey CountyCounty Sites.Sites. ManuscriptManuscript On filefile 

atat thethe ArchaeologicalArchaeological ResearchResearch Facility,Facility, Uni.Uni. 
versityversity ofof California,California, Berkeley.Berkeley. 

Jackson,Jackson, ThomasThomas 1.,1., JohnJohn Holson,Holson, andand JosephJoseph MorrisMorris 
1977�1977 ArchaeologicalArchaeological ResourceResource InventoryInventory ofof thethe 

RubisRubis Ranch,Ranch, MossMoss Landing,Landing, California.California. Re­Re­
portport onon filefile atat thethe NorthwestNorthwest InformationInformation 
CenterCenter ofof thethe CaliforniaCalifornia ArchaeologicalArchaeological In­In­
ventory,ventory, SonomaSonoma StateState University,University, RohnertRohnert 
Park.Park. 

Jenkins,Jenkins, OlafP.OlafP. 
19731973 PleistocenePleistocene LakeLake SanSan Benito.Benito. JJ ouma!ouma! ofof 

CaliforniaCalifornia GeologyGeology 26(7):26(7): 151·163.151·163. 

Killingley,Killingley, JohnJohn S.S. 
1981� SeasonalitySeasonality MolluscMollusc CollectingCollecting Deter·Deter·1981 ofof 

0·18minedmined fromfrom 0-18 ProfilesProfiles ofof MiddenMidden Shells.Shells. 
152·158.AmericanAmerican AntiquityAntiquity 46(1):46(1): 152-158. 

1983� SeasonalitySeasonality DeterminationDetermination byby OxygenOxygen Iso­Iso­1983 
topictopic Profile:Profile: AA ReplyReply toto BailyBaily etet al.al. Ameri­Ameri­
cancan AntiquityAntiquity 48(2):48(2): 399·403.399·403. 

King,King, JohnJohn MichaelMichael 
19811981 CulturalCultural ResourcesResources ofof thethe ElkhornElkhorn SloughSlough 

EstuarineEstuarine Sanctuary.Sanctuary. ManuscriptManuscript onon filefile atat 
thethe NorthwestNorthwest InformationInformation CenterCenter ofof thethe 
CaliforniaCalifornia ArchaeologicalArchaeological Inventory,Inventory, Sono­Sono­
mama StateState University,University, RohnertRohnert Park.Park. 

Koerper,Koerper, HenryHenry C.C. 
19801980 CommentComment onon Drover'sDrover's ProposedProposed SeasonalitySeasonality 

Method.Method. JournalJournal ofof CaliforniaCalifornia andand GreatGreat 
BasinBasin AnthropologyAnthropology 2(1):2(1): 137·140.137·140. 



41 41 PALEOENVIRONMENTALPALEOENVIRONMENTAL CHANGECHANGE ATAT ELKHORNELKHORN SLOUGHSLOUGH 

Koloseike,Koloseike, AlanAlan 
19681968 TheThe LogicLogic ofof MiddenMidden AnalysisAnalysis withwith RespectRespect 

toto Shell.Shell. LosLos Angeles:Angeles: UniversityUniversity ofof Califor­Califor­
niania ArchaeologicalArchaeological SurveySurvey AnnualAnnual ReportReport 
10:10: 371-382.371-382. 

1969�1969 OnOn CalculatingCalculating thethe PrehistoricPrehistoric FoodFood Re­Re­
sourcesource ValueValue ofof Molluscs.Molluscs. LosLos Angeles:Angeles: 
UniversityUniversity ofof CaliforniaCalifornia ArchaeologicalArchaeological Sur­Sur­
veyvey AnnualAnnual ReportReport 11:11: 143-161.143-161. 

Lajoie,Lajoie, KennethKenneth R.R. 
1972� SedimentsSediments onon thethe ContinentalContinental ShelfShelf betweenbetween1972 

PointPoint ArenaArena andand MontereyMonterey Bay.Bay. In:In: ProgressProgress 
ReportReport onon thethe U.S.G.S.U.S.G.S. QuaternaryQuaternary StudiesStudies 
inin thethe SanSan FranciscoFrancisco BayBay Area,Area, GuidebookGuidebook 
forfor FriendsFriends ofof thethe Pleistocene,Pleistocene, J.J. C.C. Cum­Cum­
mings,mings, Ed.Ed. MenloMenlo Park:Park: UnitedUnited StatesStates Geo­Geo­
logicallogical Survey.Survey. 

Layton,Layton, ThomasThomas 
1982�1982 TheThe AlbionAlbion Project:Project: AA ProgressProgress Report.Report. 

PaperPaper presentedpresented atat thethe AnnualAnnual MeetingMeeting ofof 
thethe SocietySociety forfor CaliforniaCalifornia Archaeology,Archaeology, 
Sacramento.Sacramento. 

Lillard,Lillard, JeremiahJeremiah B.,B., RobertRobert F.F. Heizer,Heizer, andand FranklinFranklin 
FenengaFenenga 

19391939 AnAn IntroductionIntroduction toto thethe ArchaeologyArchaeology ofof 
CentralCentral California.California. SacramentoSacramento JuniorJunior Col­Col­
legelege DepartmentDepartment ofof AnthropologyAnthropology BulletinBulletin 
2.2. 

Lonnberg,Lonnberg, Allan,Allan, andand JosephJoseph MorrisMorris 
19811981 ArchaeologicalArchaeological Background.Background. In:In: ReportReport ofof 

ArchaeologicalArchaeological ExcavationsExcavations atat NinteenNinteen Ar­Ar­
chaeologicalchaeological SitesSites forfor thethe StateState II PacificPacific 
Grove-MontereyGrove-Monterey ConsolidationConsolidation ProjectProject ofof 
thethe RegionalRegional SewerageSewerage System.System. StephenStephen A.A. 
DietzDietz andand ThomasThomas L.L. Jackson,Jackson, Eds.Eds. ReportReport 
onon filefile atat thethe NorthwestNorthwest InformationInformation CenterCenter 
ofof thethe CaliforniaCalifornia ArchaeologicalArchaeological Inventory,Inventory, 
SonomaSonoma StateState University,University, RohnertRohnert Park.Park. 

Meighan,Meighan, ClementClement W.W. 
19711971 MolluscsMolluscs asas FoodFood RemainsRemains inin ArchaeologicalArchaeological 

Sites.Sites. In:In: ScienceScience inin Archaeology,Archaeology, D.D. Broth­Broth­
wellwell andand E.E. Higgs,Higgs, Eds.,Eds., pp.pp. 415-422.415-422. Lon­Lon­
don:don: ThamesThames andand Hudson.Hudson. 

Moratto,Moratto, MichaelMichael J.,J., ThomasThomas King,King, andand WallaceWallace B.B. 
WoolfendenWoolfenden 

19781978 ArchaeologyArchaeology andand California'sCalifornia's Climate.Climate. Jour·Jour· 
nalnal ofof CaliforniaCalifornia AnthropologyAnthropology 5(2):5(2): 
127·140.127·140. 

Morejohn,Morejohn, G.G. V.V. 
19761976 EvidenceEvidence ofof thethe SurvivalSurvival toto RecentRecent TimesTimes ofof 

thethe ExtinctExtinct FlightlessFlightless DuckDuck ChendytesChendytes lawi.lawi. 
SmithsonianSmithsonian ContributionsContributions inin PaleobiologyPaleobiology 
27:27: 207-211.207-211. 

Nelson,Nelson, NelsNels C.C. 
1910� TheThe EllisEllis LandingLanding Shellmound.Shellmound. Berkeley:Berkeley:1910 

UniversityUniversity ofof CaliforniaCalifornia PublicationsPublications inin 
AmericanAmerican ArchaeologyArchaeology andand EthnologyEthnology 7(5):7(5): 
357-426.357-426. 

Netting,Netting, RobertRobert McC.McC. 
19771977 CulturalCultural Ecology.Ecology. MenloMenlo Park:Park: Cummings.Cummings. 

Nissley,Nissley, Claudia,Claudia, JeffreyJeffrey Bingham,Bingham, andand MarieMarie CottrelCottrel 
19751975 CA-ORA-78:CA-ORA-78: AA ReviewReview ofof BalsaBalsa CrucaCruca Ar­Ar­

chaeology.chaeology. ReportReport preparedprepared forfor SignalSignal Prop­Prop­
erties,erties, Inc.,Inc., byby ArchaeologicalArchaeological Research,Research, 
Inc.,Inc., CostaCosta Mesa.Mesa. 

Origer,Origer, ThomasThomas 
19821982 TemporalTemporal ControlControl inin thethe SouthernSouthern NorthNorth 

CoastCoast RangesRanges ofof California:California: TheThe ApplicationApplication 
ofof ObsidianObsidian HydrationHydration Analysis.Analysis. Master'sMaster's 
thesis,thesis, SanSan FranciscoFrancisco StateState University.University. 

1984� ReportReport ObsidianObsidian HydrationHydration Results.Results. In:In:1984 onon 
TheThe ScottsScotts ValleyValley SiteSite (CA-SCR-l77),(CA-SCR-l77), Rob­Rob­
ertert Cartier,Cartier, Ed.Ed. PaperPaper presentedpresented atat thethe 
AnnualAnnual MeetingMeeting ofof thethe SocietySociety forfor CaliforniaCalifornia 
Archaeology,Archaeology, Salinas.Salinas. 

Osborne,Osborne, AlanAlan 
19771977 Strandloopers,Strandloopers, Mermaids,Mermaids, andand OtherOther FairyFairy 

Tales:Tales: EcologicalEcological DeterminantsDeterminants ofof MarineMarine 
ResourceResource UtilizationUtilization -- thethe PeruvianPeruvian Case.Case. 
In:In: ForFor TheoryTheory BuildingBuilding inin Archaeology,Archaeology, 
LewisLewis R.R. Binford,Binford, Ed.,Ed., pp.pp. 157-205.157-205. NewNew 
York:York: AcademicAcademic Press.Press. 

Patch,Patch, DorothyDorothy A.A. 
19791979 TheThe PaleoecologyPaleoecology ofof ElkhornElkhorn Slough:Slough: Impli­Impli­

cationscations forfor HumanHuman Subsistence.Subsistence. Bachelor'sBachelor's 
thesis,thesis, UniversityUniversity ofof California,California, SantaSanta Cruz.Cruz. 

Pierce,Pierce, A.A. M.M. 
19791979 ArchaeologicalArchaeological InvestigationsInvestigations atat SLO-l77SLO-l77 

andand Vicinity,Vicinity, Cambria,Cambria, California.California. Master'sMaster's 
thesis,thesis, StanfordStanford University.University. 

Pilling,Pilling, ArnoldArnold A.A. 
19481948 ArchaeologicalArchaeological SurveySurvey ofof NorthernNorthern Monte­Monte­

reyrey County.County. ManuscriptManuscript onon filefile atat thethe Ar­Ar­
chaeologicalchaeological ResearchResearch Facility,Facility, UniversityUniversity ofof 
California,California, Berkeley.Berkeley. 



42 42 JOURNALJOURNALOFOFCALIFORNIACALIFORNIAANDAND GREATGREATBASINBASINANTHROPOLOGYANTHROPOLOGY 

1955 RelationsRelations ofof PrehistoricPrehistoric CulturesCultures inin CoastalCoastal 
MontereyMonterey County,County, California.California. KroeberKroeber An­An­
thropologicalthropologicalSocietySocietyPapersPapers 12:12: 70-94.70-94. 

1955� 

Pohorecky,Pohorecky,ZenonZenonS.S. 
19641964 ArchaeologyArchaeology ofof thethe SouthSouth CoastCoast RangesRanges ofof 

California.California. Ph.D.Ph.D. dissertation,dissertation, UniversityUniversity ofof 
California,California,Berkeley.Berkeley. 

Pritchard,Pritchard, DonaldDonald W.W. 
1967a1967a WhatWhat isis anan Estuary?:Estuary?: PhysicalPhysical Viewpoint.Viewpoint. In:In: 

Estuaries 83:11·41. Washington,Washington, D.C.:D.C.: 
AmericanAmerican AssociationAssociation forfor thethe AdvancementAdvancement 
ofofScience.Science. 

Es tuaries 83: 11·41. 

1967b1967b ObservationsObservations ofof CirculationCirculation inin CoastalCoastal PlainPlain 
Estuaries.Estuaries. In:In: EstuariesEstuaries 83:83: 42-62.42-62. Washing­Washing­
ton,ton, D.C.:D.C.: AmericanAmerican AssociationAssociation forfor thethe 
AdvancementAdvancement ofof Science.Science. 

Quilter,Quilter, Jeffrey,Jeffrey, andand TerryTerry StockerStocker 
1983� SubsistenceSubsistence EconomiesEconomies OriginsOrigins ofof1983 andand thethe 

AndeanAndean ComplexComplex Societies.Societies. AmericanAmerican An­An­
thropologistthropologist 85(3):85(3): 545-562.545-562. 

Radiocarbon 
19821982 103·228.� 

Radiocarbon� 
VolumeVolume 24(2):24(2): 103·228. 

Ricketts,Ricketts, E.E. F.,F., andand J.J. CalvinCalvin 
19681968 BetweenBetween PacificPacific Tides.Tides. PaloPalo Alto:Alto: StanfordStanford 

UniversityUniversity Press.Press. 

Robinson,Robinson, StephenStephen W.,W., andand GailGail ThompsonThompson 
1981 RadiocarbonRadiocarbon CorrectionsCorrections forfor MarineMarine ShellShell 

DatesDates withwith ApplicationApplication toto SouthernSouthern PacificPacific 
NorthwestNorthwest CoastCoast Prehistory.Prehistory. SyesisSyesis 14:14: 
45-57.45-57. 

1981� 

Roop,Roop, WilliamWilliam C.C. 
19761976 AdaptationAdaptation onon BenBen LomondLomond Mountain:Mountain: Ex­Ex­

cavationscavations atat CA-SCR-20.CA-SCR-20. Master'sMaster's thesis,thesis, SanSan 
FranciscoFrancisco StateState University.University. 

Schenck,Schenck, W.W. E.E. 
1926 TheThe EmeryvilleEmeryville Shellmound:Shellmound: FinalFinal Report.Report. 

Berkeley:Berkeley: UniversityUniversity ofof CaliforniaCalifornia Publica­Publica­
tionstions inin AmericanAmerican ArchaeologyArchaeology andand Eth­Eth­
nologynology 23(3):23(3): 147-282.147-282. 

1926� 

Shackleton,Shackleton, NicholasNicholas 1.1. 
1973� AnalysisAnalysis asas a ofof1973 OxygenOxygen IsotopeIsotope a MeansMeans 

DeterminingDetermining SeasonSeason ofof OccupationOccupation ofof Prehis­Prehis­
torictoric MiddenMidden Sites.Sites. ArchaeometryArchaeometry 15:15: 
133-141.133-141. 

Shumway,Shumway, George,George, Carl L. Hubbs,Hubbs, andand JamesJames R.R. 
MoriartyMoriarty 

19611961 ScrippsScripps EstatesEstates Site,Site, SanSan Diego,Diego, California:California: 
AA LaLa JollaJolla SiteSite DatedDated 54605460 toto 73707370 YearsYears 

CarlL. 

BeforeBefore thethe Present.Present. AnnalsAnnals ofofthetheNewNewYorkYork 
AcademyAcademyofofScienceScience93:93: 37-132.37-132. 

Spanne,Spanne, LawrenceLawrenceW.W. 
19811981 AnAn ExtendedExtended ArchaeologicalArchaeological SurveySurvey ofofPor­Por­

tionstions ofof MNT-228MNT-228 forfor thethe StruveStruve RoadRoad 
05-MON-1-97.6,ChannelizationChannelization Project;Project; 05 -MON-1-9?.6, 

0530105301 -- 250401,250401, MontereyMonterey County,County, Califor­Califor­
nia.nia. ReportReport onon filefile atat thethe NorthwestNorthwest Infor­Infor­
mationmation CenterCenter ofof thethe CaliforniaCalifornia Archaeo­Archaeo­
logicallogical Inventory,Inventory, SonomaSonoma StateState University,University, 
RohnertRohnert Park.Park. 

Stark,Stark, BarbaraBarbara 1.,1., andand BarbaraBarbara VoorhiesVoorhies 
19781978 PrehistoricPrehistoric CoastalCoastal Adaptations.Adaptations. NewNew York:York: 

AcademicAcademic Press.Press. 

Steward,Steward, JulianJulian H.H. 
19551955 TheoryTheory ofof CultureCulture Change.Change. Urbana:Urbana: Univer­Univer­

sitysity ofof IllinoisIllinois Press.Press. 

Strauss,Strauss, LawrenceLawrence Guy,Guy, GeoffreyGeoffrey A.A. Clark,Clark, JesusJesus 
Altuna,Altuna, andand JesusJesus A.A. OrteaOrtea 

19801980 Ice-AgeIce-Age SubsistenceSubsistence inin NorthernNorthern Spain.Spain. Sci­Sci­
entificentific AmericanAmerican 242(6):242(6): 142-152.142-152. 

Uhle,Uhle, MaxMax 
1907�1907 TheThe EmeryvilleEmeryville Shellmound.Shellmound. Berkeley:Berkeley: Uni­Uni­

versityversity ofof CaliforniaCalifornia PublicationsPublications inin Ameri­Ameri­
cancan ArchaeologyArchaeology andand EthnologyEthnology 7(1):7(1): 1-106.1-106. 

Warren,Warren, ClaudeClaude N.,N., andand MaxMax G.G. PavesicPavesic 
1963� ShellShell MiddenMidden AnalysisAnalysis ofof SiteSite SDi-603SDi-603 andand1963 

EcologicalEcological ImplicationsImplications forfor CulturalCultural Devel­Devel­
opmentopment ofof BatiquitosBatiquitos Lagoon,Lagoon, SanSan DiegoDiego 
County,County, California.California. LosLos Angeles:Angeles: UniversityUniversity 
ofof CaliforniaCalifornia ArchaeologicalArchaeological SurveySurvey AnnualAnnual 
ReportReport 5:5: 411-438.411-438. 

Warren,Warren, ClaudeClaude N.,N., D.D. 1.1. True,True, andand ArdithArdith A.A. EudeyEudey 
1961� EarlyEarly GatheringGathering ComplexesComplexes ofof WesternWestern SanSan1961 

DiegoDiego County:County: ResultsResults andand InterpretationsInterpretations 
ofof anan ArchaeologicalArchaeological Survey.Survey. LosLos Angeles:Angeles: 
UniversityUniversity ofof CaliforniaCalifornia ArchaeologicalArchaeological Sur­Sur­
veyvey AnnualAnnual ReportReport 3:3: 1-105.1-105. 

Weide,Weide, MargaretMargaret 1.1. 
19691969� SeasonalitySeasonality ofof PismoPismo ClamClam CollectingCollecting atat 

Ora-82.Ora-82. LosLos Angeles:Angeles: UniversityUniversity ofof Cali­Cali­
forniafornia ArchaeologicalArchaeological SurveySurvey AnnualAnnual ReportReport 
11:11: 127-141.127-141. 

Winter,Winter, JosephJoseph 
1977a1977a OnOn CC 1414 DatesDates andand CulturalCultural ResourceResource Man­Man­

agement.agement. SocietySociety forfor CaliforniaCalifornia ArchaeologyArchaeology 
NewsletterNewsletter 11(6):7.11(6):7. 



43 43 PALEOENVIRONMENTALPALEOENVIRONMENTAL CHANGECHANGE ATAT ELKHORNELKHORN SLOUGHSLOUGH 

1977b1977b TestTest ExcavationsExcavations atat FourFour ArchaeologicalArchaeological 
SHesSHes inin thethe AlmadenAlmaden Valley.Valley. ReportReport onon filefile 
atat thethe NorthwestNorthwest InformationInformation CenterCenter ofof thethe 
CaliforniaCalifornia ArchaeologicalArchaeological Inventory,Inventory, Sono­Sono­
mama StateState University,University, RohnertRohnert Park.Park. 

Wood,Wood, AveryAvery E.E. 
19301930 MontereyMonterey BayBay Mounds.Mounds. ManuscriptManuscript onon filefile atat 

thethe ArchaeologicalArchaeological ResearchResearch Facility,Facility, Uni­Uni­
versityversity ofof California,California, Berkeley.Berkeley. 

Yancy,Yancy, T.T. E.E. 
19681968 RecentRecent SedimentsSediments ofof MontereyMonterey Bay,Bay, Cali­Cali­

fornia.fornia. HydraulicHydraulic EngineeringEngineering LaboratoryLaboratory 
Report,Report, HEL-2-18,HEL-2-18, UniversityUniversity ofof California,California, 
Berkeley.Berkeley. 

Yesner,Yesner, DavidDavid R.R. 
19801980 MaritimeMaritime Hunter-Gatherers:Hunter-Gatherers: EcologyEcology andand 

Prehistory.Prehistory. CurrentCurrent AnthropologyAnthropology 21(6):21(6): 
727-750.727-750. 




