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A.tract

PAN-CONTINENTAL 'ALEOINDIAN ExPANSIONS AND INTERACTIONS As VIEWED
f1lOM THE EAIWEST LITIIIC INDI1STRIES Of LoWER CENTRAL AMERICA

Georges A. Pearson. PhD.
Department ofAntbropology, December 2002

University ofKansas

The bisIoric:aI. biological, technological. and even chronological relationships between Nordl and
Soudl American early lithic indusIries and Ibe humans who manufac1urec:11hem are still a IIIIIlter of
coajecture. To dais day, die~ records ofbodl contiDeals have remained isol8ted fh:m each
OIlIer. Efforts to close this SIP have not cmIy been impeded by gcopapbic distance but by an
informaIion void as weD. One problem has ceaten:d 011 the origin and dispersion oflbe fluting
technique in Sou1h America, wbicb is usually ISSOC-.:d with Ibe North American Clovis culture (c.
11,5CJO-10,900 I..C yr B.P.). The presence ofa .-icty oft1uted points in Soudl America bas been
explained by either a Clovis naigndon or a diffilsioo of ideas between Clovis groups and GIber distinct
(culturally and/or biologically) but contemporary PaJeoindians. In light ofIbis problem, lower Central
America is a most pmmising..in which to test IIligradoa IIlOdeIs IIId~s that addIas
teeImological simiJmties...widely dispersed PaIeoindian groups sucb as Ibe fIutiDg tedmique in
South America.

This disscrIation pn:seDas results ofa researdl project, which incorporated collectioD analyses
as well as fieldwork in,..., SIncys and excavations which I coaductcd mille Isdunus located
several qumies and workshops exploited by PaIeoindians. Most important, however, was the
discovery ofa Outed point assemblage _die Cueva de Los Vampiros near the Pacific Coast. This
occupIlion ID8ks the Ihird occurrence., between die Rio Grande and Cokmbia, where diapostic early
PaIeoindiIIIIItif&1s haw been found in a~ dIIabIe context.

Comparative technological aad morpboIogicaI analyses revealed dial Ianc:eolate fluted points
found in Central America aDd northern Sou1b America aN best explained by a Clovis expansion as
opposed to a plSSing ofideas duougb pre-eslab1islJed soudIern populations. Moreover, teebDolosical
and stylistic simillrities between snend CenhI Amelican t1utccl points IIIId examples fioIIl die Gulf
region states iDdic:ate that a ciR:um-GuIf'" Cmbban network may bave existed aIoag die DOW

submerged cmsIaI shelves. It is sugested tbat the presence ofOuted points below die equator can also
be explained by a Clovis-relared human mipdioa. However, this second radiadon foDowed important
teelulological evolUliona'y IIIOdifiations in northern Soadl America where fisbIaiI points may have
first appeared.
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SumetinNs I feel dIere sbouIcI be more .... one __ OIl this............ I.. especially refariDg to
my good i'iend Robert A. BeckwiIb who auisfcd me cIuriDB fieldwork ill P1mma. I seriously doubt a
one-man uvey would have acbieved die SlIDe resuIIs. If it bad not been for Bob, I would probably
still be _king my way aimlessly tbrou&b die ,......,.. brush, a bail' away th:a insaDity. OIlIer
liicads, dispersed dIrouBhout die COIdineIIt. also provided crucial support and _istance. They paid
my bills. seardIed lewte.... fOi MI'ded my -n, did all my legwork. 8ad bIISicaIIy kept my life
toaedter. To Judy Ross, Dixie West. Amanda Madden. Gabriela Jones,. VitpUa L. Hatfield, and Jolin
Griggs I give die sincaest of dIanks. (should also otTer a few apoIogeIic words to all those who
teeeived mild tanpe lash.. daring my occaional~. I _ sony. Above an. my family's
CD:OUI'IIgeIIIC convinced me that 1bis obsessiw: quest W8S not for .....

Lone discusskms with Jack Hom- cnIacecI my analysis and provided insight into the
Yapries of Iidaic: industries IIId PaIeoindiln societies. Jack's endIusiasm for tbis project helped filel
my OWD and pusbed me forwInl. Dis resan:It bepn with die keen advice IIId sugesdons ofJoim
Hoopes who plaDled a seed in my bead. Throuab his continued suppoIt., be III8de certain 1bis idea
would take root and not wither away when obstacles presented themselves. I am eXllemely gratefbl to
MicIlM. Crawford who showed me a whole new level of complexity asociated with the peopling of
die Americas. Peter Herlihy's previous fiektwork ill P8nmDa was also • source of iaspintion and a
guide duougbout. I also wish to extend a debt ofgratitude to Ricblnl Cooke for his &iendsbip and the
confidenc:e be showed in me. Thank you Ric.... for die doors you opened and the roads you paved
before I embarked 011 Ibis risky DeW professioaal direction.

Work at tbe Musco Naciona1 in Costa Rica was made possible thanks to 1be belp and
hospitality ofIII8DY an:Meologisls, DalDCIy Wilson Valerio-Lobo. and all die museum adminisIrators. I
wish to thank Don G. Wyckoff and Susan Richter for 1beir assistance during my analysis of the Bell
collection at the sam Noble 0Idab0ma Museum ofNatural History. David Webb's gradous invitation
allowed me to CCJIIII*'e my PMmw" ...fimnal n:maiDs to collections srored at the FkriIa
M1ISCIIID of Natural History. Durina my SMy in Gainesville.. fellow student Andrew Hemminp was
my host and his mission was to entertain me. Thank you Andy for showing me the amazing lithic and
organic artifacts recovered at die Sloth Hole and Fossil Hole sites. It proYed quite revealing and
provided clues tb8t _isted me in my own work.

c.Ios Fi1zpraId of Pa1rimonio Historico" InsIituto de CIIItura, P1mma. Roxie Cmmela
Audia of the Instituto NacioDal de Cultura, and Cristi6n Samper and Dolores Piperno of the
Smithsonian Tropical Resean:h Institute (STRI), Panama, were also iDsIrumentaI in alleviating some of
die logistical beadaches offieldwodt. Our survey It like La Yegulda would not have been successfUl
without die cooperatioD and &ucsIhouse provided by the Autoridad Nacional del AmbieDte (ANAM) of
Panama.

Surveys and excavations in Central Pmama wtft carried out with the belp ofour fiiends and
picIes Pedro Nieto F--., CesIr A. Serr8IIo C.. E. AIfoaso Tej8da c.hdeto. Luis c.Ios Vasquez
a.ba. ErBno FUII& and Alberto E. biz de Leon. Gneils a todos! A special DOle of RCOgDition
goes to Diana Carvajal for her generous help during excavations at the Cueva de Los Vampiros.

finally., ( wish to duuJk the followiDg persoas for ..... ideas and sending published a1ic1es
and uapublisbed mmuscripIs: Hugo G. N.m., Nora Flcpnbeimer. <iuslayO A. MartInez. Arturo
Jaimes, Laura MiGai. Jose C. JiJD6Dez LOpez. Carlos LOpez ea.ao., Timolby E. Scbet11er. Stuart J.
Fiedel., Richard T. Cailapa, Juliet E. MOITOW. AndIony J. Ranere, Ruth Cirubn. David S. Webb. C.
Andrew HemmiJlgs., G.-y S. Morpn., MicIJMl K. Faught, James S. Dunbar, Peter A. Bostrom., Michael
HalIer.1Dd anyone ( may haft fiqoaen.

FunctiDg for 1bis n:seIIdl was provided by two SborI-Tam (1991, 2000) and a Pre-Doc:toraI
(200I) feUowships fiom the Snai1bsoniaD InsdtuIion and die Smithsonian Tropical Research Institute, a
Dumb8rton Oaks Emergency Excavation Grant (awarded to Richard Coote), a Tinker Field Research
G~ th:a the CeaIer for Latin Amelican Studies althe University ofK--. a Clnull D. Clark
AWIrd th:a die Department ofADIbropology Dom Ihe University ofKmlsls.. and a trayel srant fi'om
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die Secnarfa NacioIIaI de Ciencia, Tecnologfa e bmnovIci6Il (SENACYT). Radiocarbon cIIIes &om
Llano HarD. La Triaidaita, and Cueva de Los V..,inJs were fimded by .. annual resean:h aIIoImeDI
..... by Ibe SmidIson- IDstiIuIion to RicbMI Cooke.

AIIbauab ...., persans COIIIribuIed to die ellboradon dIis~ any enurs, omissions.
and/or ftiglds offiIncy are solely mine.
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INTRODucnON

The Monte Verde tlIId Kennewidfllltlb IrIwe salll8b/edthe COIBet'Vlltive worldofFint
AMericQII arduJeoIogy [Thomas 2000:167].

11Itr8d....

One of1be great debItes ofAmerican .aa.ology COIIIiDues to center around die initial peopling oftile

New World. Forover 70 years., ardIaeologists. physical aathropologists. molecular biologists, and

linguists have strugIed to find wbo were die first hUIMDS to live on tile American contiDeDt and wilen

they mived. To 1his day, idas regarding how dIese ..tya.n..s traveled to die New World or Ihe

I'OUleS dIey may have taken are stiD coateDtious issues.. AI1hougb many cIifferent points ofentry into

the New World have been suggested (Robledo 1954; Rivet 1957; Greenman 1963; Dixon 1993, 1999;

Stanford and Bradley 2002), most scenarios begin with an Arctic: passage across the Bering Land

Bridge followed by a generallICJdh..to..sou and west--toast migration via an ungIaciated corridor

between the North American ice sheets (Sauer 1944; Lodvop 1961; Haynes 1966; Tankersley (991;

Steele et at. 1991; Anderson and Gillam 2000). According to one school oftbougbt, Ibis radiating

"wave" ofearly colonists expanded duougb Middle America and continued south until it reached the

icy shores ofllle SIIait ofMage"" (Martin 1973; Gn:cnberg et aL 1986; Kelly and Todd 1988; Webb

and Rindos 1997; Ficdell999).

The most ardIaeologically..vislble and wicIesprad traces left behind during this purported

journey belong to the Clovis culture and its distinctive fluted point technology. Clovis hunter..

gatherers arrived in Nordl America sometime before 11,500 I·C YT B.P. after which time they

expanded to all other habitable regions oftbe cODtinen1al Americas. The pmence ofdie specialimi

fluting technique in Sou1b America (Bird 1938; BeD 1960, 1965; Mayer-oates 19868; Ardila and

Politis 1989; Anlila 1991; Gaec:co 1994; Jackson 1995; Jaimes 1999) bas been a key element

supporting die idea ofasingle, p8IKOIItiDenIaI colonization event or prucess by pioneering Clovis

groups. Consequently, the majority ofpeopling models thus fiu' proposed have sketcbed an

uninterrupted Clovis expmsion along interior routes, SlIding fi'om Alaska and ending in Tierra del

Fuego.

Despite the promineoce ofNonh American Outed points., some ardIaeologists have

maintained that Sou1b America was aIrady occupied when Clovis groups arrived OIl the scene (Bryan

19738, 1913; Dillehay 2000). Mounting evidence over the past few yean has challenged the WClovis

First" migration model to the point where it may DO longer be tenable. In North~ excavations

at the Meadowcroft (Adovasio et a1. 1978, 1999; Goldberg and Arpin 1999), Cactus Hill (McAvoy and



McAvoy 1997;.JoIInsf.'m 1991). Topper (Goodyar 1999, 2000), Schaefer" and Hebior sites (OvaSUeel

et aI. 1995; Ovenueet and sratrord 1997) have provided evidence of....... oec:upatioDs possibly

....i.S Clovis. Similarclaims have also been ..... for Souda A..ncm sites such as Monte Verde

(DiIIebay 1919, 1991), Taima-Iaima (OcIaseaius 1979). TibitO (Conal Urrego 1981" 1916), Pubeaza

(Correal Urrcgo 1993). EI Am 2 (Conal Unego IIId VIII der HammeD 1977; Hurt et aI. 1977), aRd

Lapa V..1ba (LamiDg-Emperaire et aI. 1975; PIous 1916b) to D8IDe a few. As a result. die existence

ofpre-Clovis InJUPS is DOW IIIOIe widely aupIed IIld a.lter.-ive IIIigrEoo models have been

formulated to demc'.tnm_ how South America c:ouJd have beeR colonized befole die iRidal Clovis

cxpllRSioR (FIadIMrk 1979" 1913; MaRdryk 200I). One popular bypocbesis proposes a late PleistoeeRe

c.-I migration along die Pacific Rim whieb brougbt people to Soudl America wbile bypassing the

iRterior regions (Grubn 1981, 1994; DiIIebay 1999; Dixon 1999; Fix 2002). f.aiy ID8ritime economies

are weD c:.Ioa.aeRtcd OR the Pacific side oftile Americas and may represent descendaR1s ofancient

commlDlities dial occupied Ibese shores before die Holocene mariRe tJ'IDs&I'eSSion (Orr 1962;

Llagostera 1979; Stotbert 1915, 1911; SaRdweiss et aI. 1919, 1991; Chaucbat 1992; Dixon et aI. 1997;

Fedje and CbrisIensen 1999; Keefer et aI. 1991; deFI'IIICe et aI. 200I; Rick et aI. 200I). Nevertheless.,

m:baeologists "ve not been UIIIIlimous and debates CORtiRue over interpretatioR ofdata &om

purported pre-Clovis sites (Fiedell999; Dillehay et at. 1999; Lyach 20(1).

ORe argument, to wbieh ( pay particw.~ in this dissertatioR,. centers around tbree

competing bypodIeses put forth to explain the presence ofllle tlutiRg technique in South America.. The

first suggests 1bat the fluting teebRique was brougbt to South America by humaRs who were

bioculturally related to Nordt AmerieaIl Clovis groups (Lyach 1983; Snarskis 1979; Ranere and Cooke

1991; Morrow and Morrow 1999). The second cORtends that die Outing teehnique was diffiIsed south

tIIrouBh pre-existiRg populations fi'om an UDidentified contactIbouRdar zone (8ryaR 1973-. 1983).

Lastly" it bas beeR suggested duIt OutiDg was indepeRdeRtIy inveRted in South America and may or

...y DOt have diffilsed IIOI1b (Mayer..Qakes 1986b).

At present. the bistorica~ biological, teelmological, and even cbronological relationships

betweeR Ncdlllld South AmericaR early Iidlie iRdustties aad tile bumans who lII8IIufacand them are

stiD a maaer ofcoajecture. Lack of..meat and poor informatioR bas caused tile PaIeoiIIdiaD

records ofbodl coatiReIIIs to remain isolated &om each other. Data trom North Americaa sites

5uppon o.e story while the oldest occupatio.s &om South America relate mother. Effons to

close dais SIP have ROt only been impeded by geoanpbie distBRce but by an iRfonnIIIion void IS weD.

AIIhougb,. bUlldreds oflate PleistoeeRe b...... oecupatioas have been documented ill Ntw1b and SoudJ

America. only a baRdftd ofemiy sites in Middle America have provided diagnostic artifacts in datable

COIlteXt. This silualioR bas prevented IIdIIeoIogists fiom UIldenIaRding bow early North IIId South

Americ:aR popuIatioRs relate to each odIer and bas IDIde it almost impossible to formulate bemispbere-
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wide colonizltion models bIsed 011 ~b8eological evidence. This is unfortunate since it is in Cea1raI

AJDerica tbat PaIcoindias first encountered tlVpical enYiroamads. TIle adaptive reperaassions that

.-y have ensued following their entry into dae Neabopics.. stiD unIaIown yet dIcy lie cmcial for

undersaIDding die originsof" Pleistoceae cultures in Souda America.. In dae absence ofa firm gnsp

ofwbIllIIppened in Ibis intcrmcdiate reaion. die early IIdIaeoIogical records ofNonb and South

AJDerica have nnained disccwmected fionl ach odIer.

~ • imporrantgoal for PaIeoindia IIdIIeoIoPts today is to form.... a Pan

A-ncaa colonizalioa models that intepate boIh Nonb and SoudI A-ncaa IRbaeoIogy into a single

narrative. Cumna: explamalions can DO longer treal each continent as disjointed entities and

independeat an:1Iaeo1ogical records must be brought tosedler. In other words.. time bas come for a

"unified theorY' ofllle peopq oflbe New Word.

Lower C.-tnl AIM...: A Stnteaie Tatilil GI'OII'" For NortII-SoMIa r.IeoiJIdia. C......

Lower CenIraI America, and especially PaDama, lie promising areas in which to gather data and test

bemispbericaI PaIeoincli8n colonizalioa models (Dillehay and Meltzer 1991; Meltzer I99S:36).

ne Isthmus stands constricted like the waist ofan hourglass between the two principal

continents of the Americas. Its geographical characteristi~ combined with the fact that it contains

bodl Clovis-like and fisIdaiI projectile poims (hereafter FPPs~ otTer a unique opportunity for

arcbaeoloPts looking for clues linking PaIeoindias ofNextb, CentraL and SoudI America. No matter

the route(s) used by early migrants during the colonization process. die Isthmian passageway would

have been an ....voidable stopping place for anyone moving to or tiom South America. Since buman

movements between Central and SouIb AJDerica were routed through Panama or along its coasts.. it is a

IogicaIIia ofresan:h to confiont many ofthe problems descn'bed above. Moreover~ bifacial

reduction ofcryptOCIyStaIline stone bas not been observed in any Panamanian lidlic assemblage post

daring 7000 l·C yr B.P. (Ranere aad Cooke 1995. 1996. 20(2). 1bis peculiarity ofthe Isdmian

an:~ record his, in filet, helped resean:hers identify early sites by the simple presence of

bifacial thinning flakes of fme-grained lithic material. Panama also ofTers another extremely

important advantage. Cenain elevated areas ofshoreline along its Pacific Coast provide many

areas where possible ancient coastal occupations are DOW preserved. Given tbat Panama was

eidler IIIe last stop before enrerinB SoudI AJDerica or die tint one upon leavin& itmight contain

missing evidence capeble ofjoining the arcbaeological records ofbodl continen1s.

WorIdaa HypadIeIes. Especta..... Qtllltiaa, .... nil Objecti¥es

Sevenl avenues ofresearch, such as deIaiIecI teebnological analyses and comparisons oflidlic

assemblages, can offer sipificaat clues to die origins ofllle f1u1ina tecbnique in SouIb America.
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However, simiJarities and diffea-=es between Nordlllld South Americ:aD PaIeoiDdian lithic tools an:

meaningless widIout factoria& in coatatuaI data. Tbat is to say, wiIbout a clear picture oftile cultural

and adlpdve milieu, resemb..........1Iti&cIs wiIlllOt necesariIy supportami""~

nor will disc:repB:ies imply adiffiasion of ideas. Lithic assemblages must be COIIII*"d in reIIIioa to

the economic sys1I:mS and ever..chenging environments in which tbey were used. All roo often., a

"classic" Clovis tedmological yardstick is used to determine die degree ofcultural_ more boldly,

biological aftiaily between c.Iy populations ofCenlraland South Amerian..DOI1bern

PaIeoiDdias. This medIod bas boda ..... and waIaIesses. depending 011 wbeIber IrdIIeoIogists

recognize and facttw in impol1allt enviroameD1alvmables that might explain why iDc:ongruitics appear

between some asemblages. For example, since n:ducIioD pmc:esses are int1uenced, amoas GIber

daiDp. by die types ofsoun:es exploited and die quality ofdie stones Ihcmselves (Andrefsky 1994).

COIIIp8I'isoas baw:d on baIIm8rb ofNorIb Americaa Clovis teebnology, often cbarKletized by high

quality lithic IIIIIaiaIs (Goodyear 1989). may not be applicable in areas wIleR such materials were

absent. Moreover. aaaIyses must examine entire tool kits and DOt aHlCeiItIate solely 011 projectile

points. SURk (1991), who his examined similar......-s opposing diffilsion and migralion to

explain the origins offluted point in Ontario.. states:

it is necessary to go beyond .. examination ofsimil..mes and differences in the technology

oftluted-point manufacture and in the contents ofassociated tool assemblages, and to

explore the complex interplay ofcultural and ecological fon:es ....gave them significance

and meaning [Storck 1991:I59).

Other clues., such • those related to group ideologies, aIdlougb difficult to incerpret, would

also be useful sm these absIract elements are less likely to have been borrowed (Storck 1991). Even

tben. however, analytical resuIIs miIbt still be subjective and open to multiple iDterpn:tations

Paramount to solving DIllY ofthese problems is die need to assess the validity ofour

asumptions and expedalions wilen comparing late Pleistocene-early Holocene ascmblages &om

NorIb, Central, IIId SouIb America for die purpose ofestablishing Pln-American PaIeoindiln cultural

relationships. In GIber wards, bow do we.. .1Idbropo......... the biologicalllld culboal

affinity ofhUIDIDS, using lithic ISSeIIIblages? can we really know, beforeblncL wbIt kinds of

transfOl'lllltions a Clovis tool kit tiom die North Americ:aD PlaiDs (consisting of lithic, boDe, and wood

technologies) would expcricace u it made its way to the SOIdbem cone? Since we DOW bow that

PaIeo~ occupied tropical forests as well as more open vegetation. such 85 piraino, IfISSIIInds.,

and savannas (Cooke aad baeIe 1992e; Piperno et aL 1991; Roosevelt et at. 1996; Rancre 2000;

Ranere and Cooke 20(2), we cannot bold die environment as a constant. l.a1er-assemblage variability



may ultimately say more about an eavirolllMnt and how people were adapdDg 10 it tban who tIIeir

makers were or were not. Thus. when tryiag 10 undersIaad the rasoa(s) for the si'miI.-ities aDd

ditfaeaes beIwecn a NCJI1h American Clovis point IIId • South American FPP, how can

ardI8eologists distinpisb between causal factors such.; I) c......adlpdve SII*JPes,. when faced

with new emlironnleDlaI selective pressures; 2) cultural distorIion and selective borrowing, when ..

idea is pesscd &om one group 10 anodIcr, 3) trivial idiosyncrasies betweenft~ or 4) simple

stochlstie and bisIDricaI evcats tbat l1li.)' have affected styles (O'Brien and Lyn&l2000) (e.g., group

isolation and die Oow ofinfOl'lD8tioo)? To avoid such 8IDbiguities researdIas ... to iDcorponIe

1arge-scaIe, multivariate pIltems to suppon their explanations.

Several avenues ofinvestigabcm C3l help provide answers to some ofthe problems cited thus

far. They include studies tbIt focus on die cIanJnoIogy,. biology, tedmo-ideology, and languages

associated wi1b die first Americans. AI1bough the field of linguistics bas otrend some interesting

results (Greenberg et al. 1916; Gmbn 1918; Nichols 1990, 20(2) only the first three sources ofdata

were considered in my researtb.

1. C",..",.bIl

Above all, a firm cuItun-historicai foundation or temporal tiamework must be established before the

simplest bypoIbeses can be tested. PaIeoindian sites tiom moos pans ofMiddle America must be

dared before we can begin 10 discuss problems ofdirectionality related to people aadfor ideas. Results

Iiom any kind ofCOIDpII'Ibve analyses need 10 be affixed 10 a time line in order 10 UIIderstand their

proper meaning.

1. ....bII

When faced with questions ofbiocultural affinity, there is 110 escaping the fact that. aItbougb humans

can modify and/or borrowteebno~ they cannot cbaage tbeir genes. Consequently, die most

robust results and perhaps fiDalllbitcr oftbe debates may come ftoIn tbture ancient DNA analyses.

While craniofilcial studies have shown inten:sting patterns 8IDODI the earliest New World populations

(Neves and Pucciarelli 1989" 1991; Steele aDd Powell 1992" 1994, 1999; Solo-Heinl 1994;

Munford et al. I99S; Chatters et al. 1999; Neves et al. 1999; Owsley and JaDtz 1999; Powell

and Neves 1999; Powell aDd Rose 1999; 8hm et aI. 2001: Brace et al. 2001; GoazaJez-Jose et aI.

2001; Jantz ancI Owsley 2001; Neves and BIIDD 2001)" results remain controversial (Thomas 2000).

For the moment. adequate samples oflate Pleistocene skeletons fiomN~Central, aad South

America are W8tins and IIdIIeoIogisls must rely on odIer SCMfteS ofdata 10 make sense ofdle

V8iability found in material culture.
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1. T«IutIJ-'....1aJI

This third area ofstudy bas a ricber dala set aDd is die most acccssa'ble _ preseat. However, analytical

results stemming fhm IbisiDf~are also die most subjective. ResardI .... _ tool fixm and

....u&cturing teebDiques can only teD us to what.... various assembllges are simiIIr or different.

They do not .-.otical/yexplain cause(s) and are DOt definitive answers to our problems.

Similarities and ditl6ences in ideology are birder to idemify aDd uaderstaod but may be inter

cuIIuraIIy mon: stable IIId could represent monger puup-specific markers (Stordt 1991).

Individually, these three principal soun:cs ofinfixmation can only provide a part oftile

solution and need to be interIiJIkcd to produce a more comprebensive picture. My researcb attempted

to integrate this 1ripu1ite approKb while focusing 011 infcJr.-ion fi'om lower Central America (i.e.~

Costa Rica and PaamJa). My project was proIDpted and guided by several idas put fordI in n:ceat

peopling IIIOdeIs as weD as unanswen:d questions wbicb continue to preoccupy ardIaeoIogists:

a) Are PaIcoindim oc:cupations in North America older dmn, younger dian.. andIor

contemporaneous willa those found in South America?

b) Did arty PaleoiDdians occupy tile Pacific shores ofPaamJa? Ifso, how do these groups

relate, if_aU, to odaer early PaIeoindians fiom North and South America?

c) Was lower Cen1raI America populated by late Glacial (14,000- IO~OOO I..C yr B.P.)

groups using a simple unifacial tool industry simil. to the Abriease and Tequendamiense

assemblages ofColombia (Hurt 1977; Gruhn and Bryan 1998; Nieuwenbuis 1991)?

d) How do Clovis-like and FPPs from lower Central America relate and compare

technologically and typologically to their respective counterparts found on tbe

opposite ends of the continent?

e) How can we explain Pan-Paleoindian assemblage similarities andlor differences

in light of tbe present debates over tecbnological diffusion and buman

migration.

t) Are the observable tecbnological variations between North American Clovis

material and the early assemblages of Central and South America

representations of I) changing environmental adaptations during the Clovis

expansion or; 2) different cultonl groups?

g) How do odaer aspects of lower Central American Paleoindian culture, such as settlement

patterns, economy, lithic material proc:urement sttategies, etc., vary fi'om those found in

adler pans oftbe American continent?

6



b) Is it possible to trace geoarapbic clines associated with the presence and

absence of diagnostic PaleoiDdiaa technological traits, such as Outing, that

would allow us to follow the direction of ideas and/or humans groups?

i) In essence.. were lower central America and Nortbem South America cuIbnI"'lIing

pots", mnes ofCOII1aCt, filters. or reaions ofaccelerated adaptation andevo~

cbmge?

It WIS with die purpose ofaddressing die problems IIId dichotomies ( have just outlined.. that I

designed a raeardl project in Costa Rica and Panama. My immediate objectives weft to:

a) Examine previously collected Outed point assemblages tiom lower Central America.

b) Locate additional PaIeoiDdiaD sites in Panama in order to:

1. Record dada fiom new SlOne tool assemblages and increase my sample size.

2. Obtain radiocarbon dares tiom buried contexts.

c) Conduct typological and technological analyses on these Central American assemblages.

identify pattems., and compare results to PaIeoindiaa iDdusIries fiorD NorIb and South

America.

My investiption proceeded UDder certain assumptions about the New World PaIeoindian

record:

a) The Outing technique was invented 011 die American continent.

b) The Outing technique was invented only once and should have a single geograpbic point of

origin.

c) Fluted points were distributed across the Americas by:

I. Mignding groups 1bat were bioculturally rellted to diose who inDovaled the

teebnique.

2. A diftUsioo ofidea between two or more bioculturally diverse populations (be it

through direct or indirect COIltaet with abe innovators).

3. Any pennulatioos dIen:of.

Work began in 1997 at the Museo Nacional in Costa Rica where I spent a month analyzing

lithic collections &om the G1B'diria (TuniaIba) quanylworbbop site. This was followed by two

aochaeological surveys in P8IImIa. The tint WI! carried out It Lake La Yeguda in Verapas Province

(JIIIUII'y to April 1999) while die second focused die interior region oftbe Azuero Peninsula
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(November 2000 to October 200I). This initial fieldwork lad to the discovery ofa PaIeoindiaD

qumylworksbop and two mepfiumalloca1itics which provided die tint radiocarbon dates assodaIed

with extinct &una in Ceattal America. AdditioDaldlta were collected during a re-exc:aV8lion of

V-.pir05 Cave located along Parita Bay (J...-y to May 2002). ExccptioaalIy.. our small

archMological iDteIwntion at Cueva de Los Vampiros discovered the tint buried t1utcd point

occupetion in Panama. Funber analyses ofPaleoindian lithic coUectiolls were conducted at the

SmiIbsoaian Tropical Researdllnstitule (STRI) aDd the Sam Noble Oklahoma Museum ofNIIInJ

History.

I begin in abe next chapter with abriefoverview oftile early lithic iDdus1ries ofSouth

America to set tile stage for tile Middle American data. (Note: For tile purpose ofthis dissertation.. the

Middle Americ:an region is defined based onllle Collins English dictionary. abe expanse ofland

between the Rio Grande and Colombia including Ibe Greater Antilles. Central America excludes

Mexico while lower Central America encompasses HoncIuras.. EI Salvador. Nicaragua. Cosaa Rica, and

PaI8na.) In Chapter 3. I describe and examine current hypotheses put forth to explain tile pmcnce of

the Outing technique in South America. Chapter 4 consists ofa series ofreviews on die

paleoecological.. biogeognphical. and _baeological clara oflate Pleistocene Middle America. Results

from geological.. palynological.. paleolimnological.. and fonminiferaJ studies aft compiled and

S)'IIthesized in order to reconsuuct the vegclatioo cover and climate that prevailed when humans first

entered Middle America. The fossil record is also examined to identitY what animals wen: available to

early colonizers and to see ifit can provide information on die problem oflate Pleistocene extinctions.

In Chapter S., the archaeological evidence is presented against litis paleoenvironmental and

biogeographical backdrop. Data provided by early human remains • weD • current molee:m. studies

are also examined. Following this wide-range review.. Chaprer 6 brings us up to date with a series of

discussions and interpretalions based on die available information. In litis section. I evaluate topics

sucb • late Pleistocene sealemeat pattems. economies, and lithic material procunment strategies. I

also describe early lidIic industries fiom Middle America. bodt typologically and technologically. to

see what they CID cell us diu far on the origin(s) ofOuted projectile pam bodl in CenIraI and South

America. I then close Chaprer 6 with areview ofrecent craniofacial and genedc studies in SouIh

America whicb are providina clues on abe origins ofdle first b.1IIUUIS to inhabit .... continent. Results

&om my collections analyses., arcbIIeoIogical surv~ and excavations are then presented in CbIpcer 7.

The discussion in Chapter I assesses these new findinp in Ii_ofcurrent problems. OIH' praeat Sf8te

ofknowledge. and my initial n:searcb objectives. Finally. in Chapter 9. I conclude by a cursory review

oftbese new findings and their implications. assess what problems still need to be resolved. and offer a

few recommendations toWll'ds fiabn study.
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C.pterD

EARLY SOUTH AMERICAN LITHIC INDUSTRIES

AItbough lUll)' examples offluted poiDts have been discovered in Middle and SoudI America,

Ianceo..Clovis-like fiwms occurat very few sires soudt oftile Isahmus ofPaDama (Carluci 1963;

Segued and CampIfta 1975; AIdiJa and Politis 1919; Jackson 1995; Jaimes 1999; Dillehay 2000:IS9).

Beyond this junc:tun:. OIlIer fluted and non-fluted point types dominate Ibe early record. Before we can

discuss Ibe sipificance oftbis or attempt to explain possible teebnological influences as well as

biological and/orcultural relalionsbips between NorIb and South America. .. overview ofearly South

American litbic industries is necessary. Presented below are some oftbe better-known and well

defined late Pleistocene....1y Holocene teebnological "culbns" ofSoudl America. Because it is still

impossible to determine ifsome represent "complexes" or "traditions". I have decided to identify them

simply as "assemblages" that share COIIIIIIOIl teebnoIogicaI features.

Fis...iI Projectile PoDIt .use........
Fishtail projectile points were first discovered in 1937 at Fell's and Pali AiR Caves in Chile (Bird

1931. 1969; Emperaire et at. 1963). At the time. Bird was able to establish the antiquity ofFPPs bBsed

on their association witb extinct horse and giant ground sladt (Bird 190). Since then, many more

FPPs have been found dJrougbout Soutb America (Be1l196S; Scbobinger 1971. 1973; Ossa 1976;

Cbauchat and Quiftones 1979; Flegenbeimer 1980; Nami I91S. 1917, b; Mayer-oakes 1916a;

Flepabeimer and Zarate 1919; Politis 1991; Miotti 1995; Mazzanti 1997; Suirez2000; Manfnez

200I). as well as at localities in Middle America (Bullen and Plowden 1963; Bird and Cooke 1977.

1971; Snmkis 1979; MacNeisb et aI. 191Gb; Santamaria 1911; Ranere and Cooke 1991. 1995. 1996.

2002; Pearson and Bostrom 1991). Wbile detailed descriptions and contexts of finds are not available

for all South American FPPs (Politis 1991)., many reported examples are unmistakably fluted.

Technologically, many Cea1raI and South American FPPs differ &om Clovis-like points in that they

were manufactured by thinning Imp, flat flakes (Bird and Cooke 1971; RmIere and Cooke 1991) as

opposed 10 being end products ofmulti-stap biracial reduction (Cal.... 2000; BI'IdIey 1912.. 1991..

1993). Blades on Middle American FPPs were biracially thinned by removing aseries of large

expending tlakes &om opposins 11181Jins. These flakes overlapped at the points· mid-lines and

effectively t1altened their central surfices. Final shaping was accomplished using bimarginal

percussion and pnssure (Ranere and Cooke 1991. 2002; Pearson aad 8osIn:Jm 1991; R-.ere 2000).

Many South Americaa FPPs were fashioned on flake blanks that required only minimal shaping,

leaving large intact pseudo-fluted surfaces oftheir ventral sides (Bird 1969; Mayer-o.kes 19I6a:52;
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Nami 2000). Radiocarboa dates tiom Souda AJDerica FPP Sdes... between c. 12.400 and 7900 I"C

yr B.P. (Table I~ note: all rdocarbon dItes in bibles and text are UIIcalibnlcd lIDless odIerwise

indicarcd).

1I.........t"-.....
Firstdefined in tile late 1950s (Crux_ 1956. 1951; Jackson 1999). EI lobo assemblages ofVenezuela

are~ by wiDow Ieaf-sblped points with bkonvex cross-sectioas. often manufactured on

qlB1Zite (N1Dli 1993). While initial discoveries ofEI Jobo points were fiequently associated wi1b the

remains ofextinct mammals (Cruxeat 1970~ mixing and odaer contextual problems .. tbe Ell0b0~

Muaco. Taima-Iaima. and Cucurucbu sites cast doubt on tbe alleged antiquity oftile points (Haynes

1914; Lynch 1914~ 1990). Subsequent excavations .. tbe Taima-Iaima site in 1916 (Ocbsenius and

Gnabn 1919) exposed tile midsection ofan EI Jobo point within Ihe renWDs ofa juvenile

Hap/OIIItlSlodon (Gruhn and Bryan 1984). Based on a series ofradiocarbon assays on wood twigs

belieYed to be part ofone oftbe animal's stomach contenIS.. the investigators assigned an age of

c.13,000 ...c yr B.P. for the Ibis kill site (Bryan and Gruhn 1919:51).

Ell0b0 assemblages are believed to represent a unique SouIb American pre-Ciovis bifilcial

indusby with no cuklnl aftiliation with Clovis PaIeoindians (Bryan 19138. 1913). This interpreIation

bas been challenged by critics who maintain tbat tbese artifacts may not be ofpre-Ciovis age and could

have migrated downward tbrougb the soft sediments. In ad.cfitioa. upwelling springs may have

COIl1ImiDated the remains willi older carbon (Haynes 1914; Lynch 1914.. 1994). More recently, an

AMS date of 10..710 :i:: 60 ·<le yr B.P. (8-95602) on bone collagen was obtained &om agiant ground

slolb kill site .. EI Vano, in tbe Venezuelan Andes (Jaimes 1998). Despite a technological analysis of

EI Jobo points by Nami (1993) cIemoDsInting lMI'ked ditT~ences in reduction sarategies compared to

Clovi~ the discovery ofpossibly Outed examples &om die Los Planes site (laimes 1999) might indicate

a previously unsuspected relationship between 1bese two industries. Two fiagmeats ofpossible EI Jobo

points bave also been reponed fiom Panama but remain UDdated (Pearson2~ b; Ranere and Cooke

20(2). Interestingly, EI Jobo pom show some resemblance with projectiles discoven=d at Monte

Verde., where gompbolllen= remains were also unanbed (Dillehay 1992).

MiddleM~..teAJepe~"'"

The UDt1U1ed stemmed projedile points found in Middle Magdalena and Monte Alegre assemblages

shire many sinu-..mes (Roosevelt 1998) IIld are grouped here IS a single category. BoIb point types

are cbar8cterized by straight, bifacially-tlaked blades sbaped by tile removal ofsmall parallel presswe

flakes. giving cbem isosceles or equilateral aiangullr~ depending on their degree of

resharpening (SimGes 1976; LOpez CasIafto 1919; Roosevelt et aI. 1996; Cooke 1998). Shoulders are
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inversely t8pen:d and stem sbapes .... fium sb8p1y COIIIIaCtCd to poiDted.. Middle MaP
assembl8ps.., dated between 10,400 ± 90 (8eta-4OIS5) IUd 10.230 ± 10 (BeIa-.4OIS4) I·C yr B.P.

bIIsed 011 radioc:arbon assays fium die La PaIesaiD site (LOpez CaaIo 1919, 1995, 1999). Projectile

pom willi simillraIII'ibuIl:s... also discovered • die .......or ilia'sites ofPeIones de Bogoti,

Puerto Berrio (LOpez Castafto 1990, 1994, 1995; ArdiIa 1991), Y0nd6 (Cooke 1991), Mabates,

BenlaDci (Reicbe("Dolmatotr 1965), and s.-Ider (Robledo 1954).

Monte Alegre assemblages ofBrazil COIdaiD similar trianpIu stemmed points IIJIIIUfactun:d

011 hyaline quartz, such as those discovered • tile Tapaj6s River (Simites 1976) and Cavema cia Pedra

Pin.... (Roosevelt et aI. 1996; Roosevelt et aI. 20(2). Radioc:a'bon dates associated with this

Amazonian industry ..... ftom 11,145 ± 135 (GXI7413) to 10,110 ±60 (GXI9S32 CAMS) I·C yr

D.P. (Roosevelt 1991) and average approximately 10,S00 I·C yr B.P. (Gibbons 1995). Optically

stimulated luminescence and thennolumiDescence analyses 011 sedimenIs and burned lithic artifacts

fiom Pedra Pintada provided additional dIrcs ranging between 12,000-11,500 and 17,500-11,900 yr

D.P. respectively (Mic:hab et aI. 1991). F.... and macroboIaDicaI ranaiDs recovered &om Pedna

Pintada iDdicate that dIese early hUJder-gadlerers were wellldapted to tropical rain forests and

subsisted 011 fiuits, DIllS, and fish (Roosevelt 1991). Simil. to EI Jabo. Monte Alegre assemblages me

believed to have derived &om apre-exisbns culture unrelated to North American Clovis industries.

Finally. it is wonb mentionins that an undated projectile point showing simil. chanlaeristics as the

Middle MasdaJenalMonte Alegre specimeus was also discovered offthe Venezuelan COISt 011 die

present island ofTrinidad (Harris 1991).

R.llepa ....S1.-Ihri8i~""

ResIrepO points fiom Colombia form a loose ensemble offlurecI and unfIuted stemmed points that share

a basic: outline. Restrepo points are distinct fiom FPPs in overall shape and were manufactured fiom

biracial preforms (Reichel-Dolmatoff 1965; Ardila 1991; Correal Urnso 1993; Cooke 1991). Their

blades vary between sttaigbt and excurvate willi _least one example displaying asenaaed edge

(Correal Urreso 1993, til. 9). Shoulders are Ie and bases are usually scrailbt to slisbtly concave

(Reic:hel-Dolmlltotr 1965; AntiIa 1991), with ftute SC8n exteading past tile stem and into die bllde.

Only a single example has been n:covered tiom controlled excavations (Conal Urrego 1983) and

radiocarbon dates are sdI1lackinS for these auemblages. Odter stemnIed examples which are possibly

related to ResIrepo points are fouDd ill GuyIIIa (Roda 1924; Evans and Megm 1960; Williams 1998),

and in Sipaliwini assemblages ofsun-n (8oomeIt 1977, 1910; Versaeea 1991).
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Ab......... T............,.......

Abriease IDd TcquendamieDse auembIages ofColombia were tint idenIified at the EI Abra and

Tequenctma type site rocksbeIIcrs (Conal Unep IDd..del' H..... 1977; Hurt et at. 1977).

Abrieuse ISSCIDbIages are dIancterized by small moucbed Oakes piped under the "Edge-Irimmed

tool tndition" (Hurt 1977; Gruhn IIIdB~ 1991; Nieuwenhuis 1991). Tcquendamiense asemblages

show a higher degree ofwodcmansbip and include formal tool types and biraces (Cooke 1991; Gruhn

and Bryan 1991). 80dI iDdusIries lie believed 10 have been used by puups of1l"lllSbummt hunter

pIbercn DJOviD& between die highlands ofthe 5ab8na de Bogobi and die Magdalna Valley. The

earliest Abrieuse flake tools at EI Abra 2 are associated with a date of 12.400 ± 160 I·C yr B.P. (0rN

5556)., while assemblages at the Tequendama I rocksbelter range in age between 10,920 ±260 (GrN...

6539) and 10.460 ± 130 I·C yr B.P. (0rN-673I. Correal Urrego and ..del' Hammen 1977; Cooke

1991). Abriense and Tequendamiense tools were also fOUDd in association with proboscideaD remains

dated to 11.740 ± 110 14C yr B.P. (OrN-9375) at the TibitO site (Correal Unego 1911). Odaer llllifacial

industries were discovered at 1be NerraocOn 4 and &leva I rocbItelters (Coneal Unego 1979). A

charcoal date of 10.090 ±90 I·C yr B.P. (OrN-Illl) was obtained above Abriense-like tools at Sueva

I. providing a minimum age for the occupation (Correal Urrego 1916; Dillehay 2000:123).

Considerable problems of interpretation surround the AbrieDse Edge-trimmed tool tradition. which

remains poorIy-defined and equivocally-datecl (Lynch 1990, 1994; Cooke 1991). Moreover. the

seeming absence ofbificial flaking in Ibe Abriense indus1ry might retlect a sampling problem and its

separatioD &om Tequendamieose assemblages misbt be IDIjustified (Dillehay 2000: III).

EII_ .... Rio ea..SIeIHIed .... AJIlNI.....

1be Ellnga site was discovered in 1956 in the Andean Highlands ofEcuador near Quito (Bell 1960~

1965,2000; Mayer..()akes and Bell 1960&. b; Mayer.()akes 1966). EIlDp is but one ofmany

localities near the capital where bodl Outed and untluted trifacial projectile points have been discovered

(santi..and C"uci 1962; Carluci 1963; Mayer..Qakes 1912). These include Clovis-like, fishlail,

Ayampitin.like (tear-drop and laurelleaf-shapcd), Paijin-like. aacI various stemmed and pentagoaaI

specimens. Among this last e:ategory were points descn"bed as "Broad Stemmed" (Bell 1965; Mayer

oakes 19168. b) and "SbouIcIered Lanceolate" (Mayer-Oakes 1916a. b) or"AnmaI" (Lynch and

Pollock 1910). Elinga BI'OId Stemmed poinls have triangular outlines and sttaight to sligbtly

contracted stems. SItouIders are horizontal or sligbdy tIpen:d above strailbt or c:oncave bases. MBDy

e~ were manufactured on thin t1Ikes tbat reIained uaretouebed portions of1beir original blanks,

giviDg some pseudo-tluted appeanoces. EIIDp Shouldered Lanceolate points are pentagonal or

rbomboiclal in sbape. Their technological and typological anributes sugest tbat they _y, in fiM:t, be

12



suHypcs (perhaps even knives) or preforms for 8roId Stemmed projectiles (Maycr-oakes 19168: ISI).

Five radiocarboIl.-s.~ tiom 9000 to 3900 lotc yr B.P.• were obtained &om soD

samples at Ella.. (BeD 1965). SUbsequent compuisons betweea radiocartMJn resuhs and obsidian

bycIndioIl riDds. measured 011 artifacts fioIIllmown stI'atippbic~ sugested Ibat me
earliest dItes 0(9030 ± 144 (R-I07012) and 7921 ± 132 (R-107313) l~ yr B.P. were me most reliable

(BeD 1977). RadiocarbCJIl dIfes derived tiom soD S8IIIpIes fiom me aearby site ofSaa Jose f8II&ed
betweea 3470 and 1410 I"C yr B.P•• while obsidiaII hydration dares fiom the same locality clustered

betweea 11.300 and 9300 years B.P. (MayeI'-oakes 1912. 19168; Mayer..Qakes and Ponnoy 1986.

1993). ADOIber pentagoDa1 point was recovered at Cbobsbi cave in the Ecuadoriaa province ofAzuay.

and was bracketed between 10.010 ±430 (Tx-1133) and 8410 ± 200 (Tx-1132) I·C yr B.P. (Lyncb and

PoDock 1910)..

Additional Broad Stemmed and Shouldered Lanceolate points were discovered at the La

Elvira and Abo eauca sites located in the Popayan Valley ofColombia (Mayer-oakes 1986a:20S;

lllera and Gnecco 1986; Gneceo and lIlera 1919; Note: Dillebay [2000:123-125] incorporates die

Popayan and Middle Magdaleaa points with ResIrepo). One example, found 011 the surface at La

Elvira., is t1uted 011 one side (Gnecco 1994. fig. 2d). and is estimated to date between 10.000 and 9000

I..C yr B.P. (Gnecco 1994:39). Pentagonal bifaces associated with radiocartMJn dates of 10,050 ± 100

(8-65178). 10,030 ± 60 (8-93275). and 9530 ± 100 (8-65171) I·C yr B.P. were uneanbcd at die San

Isidro site. located approximately 30 km downstream ftom Popayan on die Cauca River (Gnecco and

Bravo 1994; Gnecco and Mora 1997). This last series ofdates is more reliable tban the ones &om EI

Inp. obIained fiom soil samples and obsidian hydration.. and give a more accurate age for this type of

industry. Lastly, excavations in die Orinoco Valley ofVenezuela recovered another pentagonal point

estimated to date between 9000 and 6000 I"C yr B.P. (Barse 1990)•

......~.....
Paijan assemblages are found 0II1be norIbem coast ofPau. PaijiD sites include La Cumbre. the

Quiribuac Shelter (Ossa and Moseley 1971; Ossa 1978). and several open air workshops. campsites,

and burials in die Cupimique desert (Cbaucbat 1975. 1978. 1992). Paijia sites in 1be Pampa de los

Fosiles elite between 10.640 ± 260 (GIF-9403) and 8730 ± 160 (GIF-SI59) I"C yr B..P. (Hall 199').

The majority ofPaijan stemmed points were manu&ctun:d &om bifacial preforms reduced by direct

percussion and sb8ped by pressure DIking (Pelegrin and Cbaucbat 1993). Blades are slender and vary

morphologically ftom sttaight. excurvate, to parallel-sided and are often cbaracterized. by acomi_ed

distal tips. Shoulders are borizonIaI to sUgbtIy inversely tapered mid their narrow., unOuted stems are

straightto~. Paijin points have been founcIlSSOCiated with fish bone middens. sugesting to
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investigators that 1bese delicate imp..... served primlrily, aI1hough not exclusively, as tips for

fishing spears (ChauchalIIId Briccfto 1991). Most impodandy, bodl PaijaiD aDd FPPs were fouDd at La

ClIIIIIn (Ossa 1976) aDd Quebradas.ta Maria (Chauchal aDd PeleBJin 1994; Bricdo 1997, 1999),

indic:IIiDB ....budl types __ "ve been used c:oncurnmdy by the SllDeIfOUPS. Based ... this

evideDce, CbIlUCbat aDd Briccfto (1991) believe that Paij6n poiDts were ultimarely derived fium FPPs,

which represent .. mcesaraI bifacial indusIry. Ac:conIing to dais sceMrio, PaijiD points wen: a

teebnotop:al adIpt8tion by ADdean hunters, foUowin&" ecoDOIIlic divcrsificalioa or shift &om

interior to C08SIaI resoun:es. However, DiIIebay (2000: ISO) believes that PaijiD and FPPs.....

coexisting yet cutturaJly different popuIIItioas. It should also be noted that Paijan 110m &om die

Pemvian coast sa.e some similarities with Middle MapIaIena specimens (LOpez Castafto 1999:112),

suggesting a possible link between 1bese two regions.

The vmious iodusaies descrilJed above~ that the PaIeoindilll record ofSoudl

America is as complex as die ODe &om Nunb America (Gnecco 1990; Dillebay 2000). An:baeologisls

need to consider I'IIOI'e inIric:ate. multiliDeal inter-relatioasbips between Soudl American Outed poiDts

and other late Pleistocene early Holocene bifacial iodusaies fOUDd on that contiaent. To this aIJady

complicated picture we must DOW add the evideIlce fiom Monte Verde (Adovasio and PedIer 1997;

Dillehay 199Th; Meltzer et 81. 1997; Fiedel 1mb, 200Gb; Dillehay et al. 1999) which bas pushed back

die initial peopling oftile New World by approximately 1000 to 500 I·e years. A perplexing outcome

oflbis paradigmatic resbuftling cootinues to be an absence ofsimilar Monte Verde-like sites in North

and Middle America, and the cultural distinctiveness between dlesc early Chileans and Clovis

popuJations (Haynes 1997).
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c......m

TIlE FLUTING TECBNIQUE IN MIDDLE AMERICA

One tbiDg is cerIIin. the preseIICC ofsuch a specialized reduction sttategy as the OutiDg teebnique in

boIh bemispbens ofdle Americas cmI only be explained by a pea-coatineata1 expaasioD ofrelated

pop''adoas or COIItact bctweea t1ure-using IfOUPS and OIlIer PaIeoindians. The idea tbat tlured poinIs

appaIed durina die SlIDe general time period in botb Nonb and South A.nca as a result of

independent tedmological COIlVergence (Mayer-o.kes 1916b; Politis 1991) seems an improbIble

stteteh ofcoincidence (Lynch 1983; O'Brien et II. 2001:1117). AIcbougb most ardIaeologists would

agree willi this., it is die II8bII'e and directioa ofthis undeniable intenction that still fUels debates

(8oanidIsen 1991). As was SIated.-tier, current dispura over die origins ofSouth American Outed

points (including FPPs)., oppose two main view poin1s--tecbnological ditlUsioo versus human

migrations with or wi1bout replacement.

TIle0riIiB.IS... "-ria- ......... PaiIIts

At least Ibree different models (Figure I) have been put fonh to explain die origins ofSouth American

fPPs and their relationship to Clovis (Bryan 1973a: Rouse 1976; Somkis 1979; Lynch 1983; Raaere

1910, 2000; SChobinger 1911; Politis 1991; Faught and Dunbar 1997; Morrow and Morrow 1999).

Each ofthe Ilypotbescs presented below carries its own set ofassumptions and predic:tioDs. but all

sbare the idea .... the fluting teebnique was a nortbem innovation 1bat first appeared and dispersed

with Clovis populations.

M""(~):

FPP, were tile encIprodllet ofa ,ingle ewJ/w;OItIII"Y lineage. startillg with{JQ1'aJlel-,;ded Clovis

poinU. chtmging 10 waistedfOlWlS. andending wilhfuhtail andOIherfluted "e",,,,ed types

(LyncIt /983; Snontis 1979; /lQnere /980. /997; Morrow and Morrow 19(9).

This tint model Jftdicts that FPPs can never be as old as the oldest North American Clovis

points. Under dlis scenario, point assembIaps will display a mixture or coabnulDll ofmorpho

teebnologicallraits spread over time (O'Brien et aI. 200I). Clear-cut distinctions between iDdividual

specimens using common typological classifiallions a.y not be obvious. As the projectile points

undcrweDt modifications, observable v.-iation is expected to overlap geographically. perhaps over

large areas., wi1h die most signific:lnt difreenc:es found • gcopapbical8llCllor temporal extremities.

Morpbo-tecbnological changes could be ...ibaled to stocllastic drift and/or selective pressures.. The
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expected peItan for Ibis model pn:dicIs that FPPs will diverp teebnologically, typol0gica1Iy, or~

overchronological and geognpbicaI clines. In 0Ibcr words. similarities between Clovis and FPPs will

dccrasc through time and die fiu1bcr SOUIb they are found (855I-ing a returIHDigratio did not occur

(Andlony 1990».

FPPs were the result 0111 single or"""t;ple CJlI"". divergence(s) that split Clovis into a new

fishtail tllldlOI' slelllllled indutl'y and one or ",Me CtHlleIfIPOI'lIIIeO&Y Clovis-!iu ilfdatry(iesj.

The chronological prediction oflbis second model is die same as die first-lbat is.. FPPs can

never be as okl as die basal Clovis culture. We might expect less geopaphic overlap between these

projectile poiDls, ISPnning morpbo-tecbnological ditren:nces are reflcc:tions ofdistinct environmental

pressures, economic niches. or local raw material quality and/or availability. Greater diverpm.ce is

also expected witb time and disrance, but, unlike the first mode~ transitional projectile forms may be

shan-lived and limited due to more rapid selection and/or extinction.

M..,J (",.,..., tJrIPt):

Smdh A",er;can bifacial ste"""edpoints (inclruling FPPs) were the prot:/IIct ofone or "'Me

independent ;nvention(s) QSSociated with II single or IIIl11tiple non-Clovis IIIigr-ation(s). Tlre3e

fll'St Sotdlr A",ericlllB IDler c..e inlo cotIItICI willr Clovis-l'elatedfI'O'IPS.frottt wlriclr they

borrowed theftllIing technique (a,.,., tlIId Brytm1977; aDTcfa..&irceNl 1979; 1ltyQ1l 198J).

AIdIougb die natlIIe ofthis encounter and its biological ramifications are speculative, it is

considered responsible for the exchmge of ideas Ibat led to 1be application ofthe tluling technique to

FPPs. 1bis is die only model ....allows., but does not DCCeSSIriIy require.. FPPs to be as old or older

..... 1he oldest Clovis poiDIs. GeoJpapbicaI predicdons Ire difficult to assess but some degree of

overlap is expected since COIIt8Ct is an obligatory pan ofthis model. Technological similarities

between Clovis and FPPs would also dccrasc fiu1ber SOUIh or, mcft preciselyt closest to die FPP

center oforigin. Unlike die odIer IIIOdeIs., however, • separate orisin for FPPs pn:dicts dull it is die

youagest examples dial will sbIre more technological similarities willi Clovis (e.1-t fluted versus

unftured bases).
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Since the predictions..die expected archaeological signabftS far these three models are

not mldually exclusive, and because OlD' data are still deficient, none can be completely rejected at

pn:scnt. Cunendy, dMft is 110 COIISCIISUS 011 wbetba'SouIb America fisIdail and steudned points

were a result ofrecbnological modificadoas by Clovis &J'OUPS expading souda (Lynch 1983; s-skis

1979; Rancre 1980, 1997; SchobiDger 1911; RaDen: and Cooke 1991; F..... and Dunbar 1997;

Morrow and Morrow 1999)or independent invendons canicd nordl by aseparate SouIb American

population (Brym 1973a; Rouse 1976; Pofilis 1991). Pn:scnt ........ about the relationships

between Clovis and oilier e.ly indusIries ofSourh America must be ewlUIICd hem .m.ologists

can hope to advance to higher levels ofmodel building and hypothesis testing (Bonnicbsen and

Scbneider 1999). The curreut problem is SIIIIIIII&rized by Dillebay et aI. (1992:116) who state: "Until a

secure IICJI'tIl...to. mignrory linkage is establisbed between die two continents. it is just as likely

1bat SoudJ AIIIericans with flutes and stemmed poinls migrated nordl.• This situation is compounded

by the particular geographical characteristics oflower Central America which undoubtedly fiactured

"waves" ofbuman migration spreading south. The narrow Isdunus ofPanama not only fimneled

populations into South America but die Colombian coat beyond. wbicb formed a _jar crossroads.,

must have sepnted groups and accelerated cultural differentiation (Dillebay 1999). Consequently,

Martin's (1913; Mossiman and Martin I91S) radiating "bow waves" model breaks down at the

doorstep ofSoulh America and must be re-evaluted in light ofdlese geographic variables. for all

intents and purposes. die peopIiDg ofSoudl America must be envisiolled IS ifdais part ofdle c:oatinent

was an island and die dynamic ofits colonization appIOICbed acccwdingIy (BowcUer 1911; Beaton

1991; Rindos and Webb 1992; Webb and Riados 1991). Indeed, regardless ofan interior, an Atlantic.,

or a Pacific Coast route, Ibe cons1riction ofllle Isthmus would have focused the point ofentry into

South America within a It8I'IOW area, mimicking a ...... landing figme 2 presents four different

migration 5CCIIIrios that in... some ofdae possible permutatioas creaIcd by the geognpbicaI

cbaracteristics ofthe Isdunian region and nonbem SouIh America.. It is important to DOte that these are

ideal models'" assume a constant rare ofdispersal and ate used here simply to expose the problem.

They do DOt factor in topography or bydrograpby., which would add to dais complexity (Faupt and

AIIderson 1996: Steele and aI. 1991; AIIderson and Gillam 2000). H~ geograpbicaI and

chronological data. associared with the expansion ofthe first South Americans., may not be obviously

pattelned across the continent. For example, it impossible to determine 011 what side ofdie "popularity

curve'" (O'Brien IIId L)'111811 2000) some FPP assemb.... lie situlred. Put anodIer way, wi1hout good

cbronological COIl1IOL, low pen:emagc offluted points in a region could repn:sent eithera decline or an

increase in die use orthe technique. Fortunately., detailed teebnological analyses can help unravel the

nature ofdle relationship between Clovis and FPPs. Since bodI point types clearly overlap in lower

Central AnIeria., this region represents a key mea in which to conduct such research.
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C.....terIV

PLEISTOCENE ENVIRONMENTS OF MIDDLE AMERICA

COlI......SllIIdiYiIioB.....,..,....,

Middle America c-. be divided into two major geoarapbie ZIJIIeS. The fint enc:ompasses most of

IIOdhem Mexico and Baja california IJctween tile Rio Gnnde and die Tropic ofCancer. This region is

dunctcrized by die arid CbibUlb... and Sononn deserts and tile JD(ft t.emperaIe climale oftile Sierra

Madre Occidealal and Oriental The second zone, wbidl is part ofthe Neotropics, includes aU

conterminous Middle American COUD1ries soudl oftile Tropic ofCanccr. This part ofthe continent is

composed ofa plk:hwon: ofgeological provinc:es defined by topognpbic: and ecological feaIures

~oerdeU 1964). Among 1bese we tiad tile Coastal Plains (e.g., GulfofMexico, Pacific,

and CarIbbean), die Yucatan Peninsula, and tile isdunuses ofTet"'antepec and Panama.

Volcaism. produced by the subjuption oftile Cocos Plate under the Pacific:~ is perhaps

the single most imponInt geological process dIat has sbaped die Central Americ:an Neottopics (Mann

1995). Fifty volcanoes (25 ofwhidl me still active, [West 1964]) line dtc Central American Vok:anic

Arc (CAVA), extending 1500 kID &om Guatemala to Panama (I.eeman and. Carr 1995). In Mexico,

the Siena Madre Occidental. the Trans-Mexic:an Volcanic Belt (TMVB), and abe Sierra Madre del Sur

join widllbe CAVA to form a sinuous bIckbone spuming die entire middle COIdinent (Figure 3).

Middle America is also crissaossed by intricaIc fiudt systems, aWdng it one oftile most tectonically

active zones on the planet. Witnesses to these violent forces are visible IS abrupt reliefcbaDges wbere

terrain bas been thrust upwards or down...along fault lines. This process is cspeciaUy active aloug

die PIcific: COIIStIine ofCosla Rica and PananIa. where considerable Pleistocene and Holoc:ene tectonic

uplift bas been n:axded (Corrigan et aI. 1990; Gardner et at. 1992; CoUiDs et at. 1995).

Gladal GeoIHrpIaoIou

Like all oilier land IIIMSeS CHI Eanh, the outline ofMiddle America was lIIIItedly different during tile

Pleistocene due to III im.........,.asian. The coatineat widened IS new terrain was exposed

by &Ding sea levels (Figure 3). The Atlantic: coastline ofMiddle America was especially atfec:ted by

this process.. since it is charaderized by low lying shelves that dip gradually out to sea. The Pacific:

side was not as drastically modified due to abe great depdl ofdtc oceanic IRnch that nms along the

COISt. One DOI8bIe exception was the souIbcm coat ofPanama where lowered sea levels exposed

large expenses of land on each side ofdtc A.zuero Peninsula. During Ibis time, the GulfofPanama

would have been an cxpIIIded lowland with hills in its c:entcr, now Conning the Pearl Islands (Teny

1941; Golik 1961; Clary et aI. 1914).
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Alpine glaciers 011 the peaks oftile bigbest volcanic COIlCS in Middle America Idvanccd and

retrated with each major climatic pulse. However.,~ gcamorphologisls have yet to ...011

tile duoaoIogy of1bese eveats or bow they carre" willi adv8nces in Narda and Souda America

(White 1962; Hollin IDd Schilling 1981; Heine 1914; Nixon 1919; Vaq-z Selem 1997). Most

glaciers wae Ioc:ated on the TMVB where tile biPcst mountains are found (Lorenzo 1959). Heine

(1914 1994) has proposed a five-srade glacial sequence for Mexico .... includes a late Pleistocae

adv8nce c. 12.,000 I--C yr BoP. (MIl Slade) followed by.. early Holocene cooling 1bat bepn sometime

between 10.,000 and ISOO 14C yr BoP. (Stade MDI). In~ most glacial geomorpIaologisls believe

thai the last Pleistocene IdvaDc:e in Mexico oa:umd between 13.,000 and 11.,000 ndioc:arbon years ago

(Metcalfe et aI. 2000).

Fieldwork in the c.ibbean bas shown tbat cirques and moraines also formed 011 the

Cordillera Cen1ral ofebe Dominican Republic (Sc:bubert 1911:135). Further south 011 die mainland"

glaciers expIDded 011 the Altos de Cudlumatanes in O'.ana" and em the ChirripO massif in the

Talamanca range ofCosta Rica (Hexn 1990; Orvis and Hom 2(00). By dating organic material

recovered &om alpine lakes 011 Cerro Chirrip6., Orvis and Hom (2000:30) were able to determine that

the last Costa Rican advance (Chinip6 I) occurrec:I shortly before 12.,300 I"C yr B.P.

Although Middle Amcric:an glaciers did not seriously impede die movement ofanimals or

bUll8lS., as did those in North America and the Soudlcm Andes., they nonetheless bad a significant

impact on die surrounding environmenL Pcripeial zones may have c:n:atcd added stJas and

economic: challenges for early colonists or may have been coveted aeas in which to live. At the same

time., sporadic volcanic: erupIions and ash fiall may have premaIUI'ely foR:ed groups to migrate to other

regions., or worse., killed entiJe bands.

PIeiItoeaeV.-'" ofMiddle .bierica

The Iati1udinaI and elevatiooal changes in biota and tempeaature were all important &don that

affected bodl PaIeoiDdia rates ofexplllSioa dIl'Ougb ,..nculargeographic regions as well as bow

bumans wae Id8pIiIIa to each ofthese zones (Kelly and Todd 1911; Webb and Rindos 1997). The

relatively narrow streICh ofland forming Middle America stands between two large oceans whicb exen

considerable inftuence 011 die continental environmeDt. Life durina die late Pleistocene was at the

IIICICyoffiequent volc8c eruptions, cold SIIIpS, ...phates. severe cIrou&bIs., as well. fluctuating

COBStIiDes and W8ter tables. These chmges were ofsuch magnitude and swiftness at tile end ofthe

Pleistocene that they cullninm:d in mus extinctions.

Information &om a large DlDDber ofproxy records has helped us pin a cle.er image oftile

world in wbic:b the first Middle Americans lived.. Plant communities lave been reconsttucted fiom

paIynoIOIicaI., pbytolith. 8Dd piCmt midden studies. Oeocbemical., isotopic., diatomic. and
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scdilllellfOlogicai analyses of lake IDd ..... cora have also shown us something of late Pleistocene

climate regimes aDd hydroaraphy. Terresttialdaaa pracnted below a'e subdivided according 10 five

major geognpbic regions (Figwe 4). The first includes tile..and senn-.id regions ofnordlern

Mexico. The second zone (CcnIraI Mexico) is delineated by the Tropic ofCancer and the IsdImus of

TebU8IItepeC. The next subdivisicm begins at the Yucatan Peninsula. continues into the Perea, and cads

at die Nicaragua border (Upper Central America). The fourth is comprised ofCuba and HispInoIa.

die two main islands oCtile Greater Antilles. Filially.. die fifth zone joins Nicaragua. Costa Rica. and

Panama. to form die southcmmost Central Anacric3I suIMegion.

I. NtNlllmI /Wedell

Pollen Evidence

In northern Mexico we find that temperate semi-desert (sbrub and grasses) covered die lowlands and

semi-arid temperate woodland or scrub existed alOIIg die SierraM~Occidental around 11,000 I"C

years ago (Figure 5) (Adams and Faure 1999). A temperate coniferous fon:st, dominated by pine

(Pinus).. oak (Quercus).. and spnace (Pice,,).. was also shown to exist in the Alta Babicora basin during

the late Pleistocene (Onep-RaInin=zetai. 1992; Metcalfe et at. 1997.2000).

Plant macrofossils ftom plCUat middens (NeotOllfQ sp.) in the CbibuaIwaD and Sonoran

deserts indicale that the Pleistocene climate in northern Mexico was more equable tban it is today. For

example.. midden contents tiom the Puerto de Ventanillas and Sierra de Ia Misericordia sites in the

Bolson de Mapimi basin (Chib...... desert) sbowcd dial woodland species such as juniper and

pinyon persisted in the region UDtiI12.000 to 9000 I..C yr B.P. (Van Devender and Burgess 1915:

Metcalfe et al. 2000). Higher precipitation and cooler SUII1DICI'S during the late Pleistocene explain the

co-occurrence ofllD now living in allopaaic communities (Meyer 1973; Van Devender et aI. 1994).

Paclaat middens fiom die SononIn desert also COIUained Ihe remains ofjuniper and pinyon until 10..000

·"C yr B.P. (Van Devender et aI. 1994; Metcalfe et aI. 2(00). Modena desert conditions did DOl appear

in northern Mexico untillhe mif.l.Holoccne.

DiatOlfl;c., Geoclre",iClll. and Isotopic Evidence

A diatom analysis tium Alta Babicora in Chihuahua revealed that this basin contained a deep lake

before 11,060 J"C yr B.P... after which time it became markedly sballow (Metcalfe et aI. 1997.2(00).

This sudden drop in the lake's ,..-level is believed to be associated with die Younger Dryas (see

below).



Pollen E"ideN:e

Five major localities have been die subject ofpe1yDologica1 studies in die Basin ofMexico. Among

1bese., I8kes CbaIco 8DdT~ aad die ardIMoIop:aI site of11lplcoya. show similar overall treIIds

in addition to site-tpcci6c sipals. Betweea c. 11,000 111C114.ooo •..C yr B.P. die climate was colder

and clricrdlln it is today(Sars and Clisby 1955; Clisby and Sars 1955; Foreman 1955; Markgraf

1919). Vegct8Iion consisted ofamix ofpiDe-oIk fon:st, wi1b alder (AIIRIS). jUDipcr. and important

gnss (PoKeIe) 8Dd brusb lJDIIes.. At Chalco. die xerophytic shrub ftucIuated widl pulses ofincleased

humidity (Lozano-(iarcfa et at. 1993; I...ozano..G.-cIa 8Dd Ortep-Guerreo 1994. 1991) while arid

conditions appear to have held steady around Lake Texcoco (LoZlllO-Gan:ia and Ortep-<iueneo

1998). An increase in piDe pollen between 14,000 and 1000 I..C yr B.P. at Tlaplcoya sbows dIat a

milder 8Dd....climlre .-y have prewiIed cIIriIg Ibis time (LormzJo IIId MinmbeU 1999; Metcalfe

et at. 20(0). After 14.000 ·"C yr B.P•• arasslands gmduaIIy sIuunk underdie eDCI08Cbin& pine forests.

At Chalco. (JIIerCIIS fi'cquellCies decrased while those ofAI"..., increased. iDdicating1bat the climate

during die late Glacial was stJ1l cooler yet sligbdy more bumicI dian today. Lake Texcoco dried up

completely between 14,000 and 6140 I..C yr B.P. and suffered fiom considerable erosion (Lozano

Garcia and Ortega-Ouerreo 1991:86).

Additional palynological iDformatioD comes &om Lake Ntzcuuo Jocared at a lower elevation

west ofthe Valley ofMexico (Deevey 1944; Walts and Bradbury 1982). H~ pollen specn between

die Last Glacial Maximum (LGM) and tile end oftile Pleistoceae also demonstraIe acold and dry

environment dominIted by forat taxa such as alder, juniper. oak, pine, and sagebrush (Watts and

Bradbury 1912). The PleistocelJe..Holocene transmon at Lake P61zcuaro is marked by an increase of

pine and a drop injuniper.

Fi8Ily, a pollen analysis at die megafaunallocality ofTepeji de Rodriguez in dle stale of

Puebla revealed that an open woodland composed ofPi"., AI"..." and grasses existed m'OUDd the site

prior to the Holocene (Torres Martinez and Alenbroad 1991).

DitIlOMic. Geoche.icol. tIIfd botopic Evidence

Because likes in die Basin ofMexico have been known to coalesce during periods of increased

precipitation, Pleistocene climatic events, atrecting water levels along the TMVB, can be detected in

the _ins diIIomic and sedimentary rec:ords. The low hquency ofplanktonic diatoms It Lake

Texcoco duriDg die LGM indiaIres .... it was very shallow dill .....climlre Jll"'vailed during

this time in the Basin ofMexico (Bradbury 1971:199). A 51 increase in die lake's~ level

between 13,600 and 11,100 I..C yr B.P. is possibly correlarcd with a glacial advance or a meltwater

intlux into dae GulfofMexico (SIreet-PerroIt and PermIt 1990:611). A retum to braddsb plalktonic

and benthonic diatoms was observed at the end oftile Pleistocene, III8Idng anodler episode ofaridity
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arotmd Lake Texcoco. nus __cycle oflow-bigh-Iow W*rlevels W8S also observed in IIIe

sedimenls ofLake Chalco (8rIdbury 1919) and was pmbIbly caused by periodic volcanic eruptions

(Metcalfe et aI. 2000:707). Wiler levels • Chalco were relilively low during most ofllle Pleistocene.

refIectiDg. dry climate. Levels increased sligbdy betweea 14.000 and 10.000 I·C yr B.P." but by 9000

yr B.P. die lake murned to • sbaIIow. saIine-aIkaIine mmb (Cahallao and Guerrero 1991; Metcalfe et

aL 2000). DiaIoms ftom • peaclayer also revealed .... a shallow marsh was pnseDt _ TfapIcoya

between 23.000 and 10,,000 I·C yr B.P. (waas IIId 8rIdbury 1912). OIlIer. c:orrobondivc evidence bas

come tiona die secIi..-1s ofLake Chiconabuapan which show that. sballow" alkaline marsh we in

place in the Upper Lerma Basin before the HoIoccDe (Metcalfe et aI. 1991).

1. U"".C."",......

PoIle" Evidence

An undared profile fiom Lobun cave has shown that a savanna type environment existed on die

VUC8IID Peninsula when megafaunal bones began to accumulate (Xelh.-tzi-L6pez 1916). Research

_ lakes QuexilIIId SaIpeten (Metcalfe et at. 2000). IocaIed in IIIe Peten ofnortbem Guatemala. has

provided good proxy data for. major portion oftile peninsula. Vegelalion around these two lakes.
between c. 18.,000 and 14,000 I..C yr B.P.., consisted mostly of.......... pollen widl some conifers

(juniper aDd pine)~den 1914. 1917. 1995; Leyden et all993. 1994). The existence ofa sparse

temperate thomscrub in whit is DOW a b'Opieal semi-evergreeD forest demoastrares that the Peten was

colder and drier following IIle LOM. A lowering oflile tree line ofapproximately 400 m is estimaIcd

for Ibis cold interval (Leyden 1914). A warmer and s6&htJy more humid climate prevailed between

14.000 IIld 12.500 l-tc yr B.P. favoring the expansion of. temperate oak forest. By 11.000 I·C yr

B.P.. the humidity in the Peten had inaeawd sufficiently to allow mesic temperate hardwoods such IS

pine, oak., and Moraceae to replace juniper (Leyden et aI. 1994:201). Aclimatic reversal aaribated to

the Younger Dryas (Leyden et aI. 1994; Leyden 1995) occum:djust before 10.,7S0 I·C yr B.P..,

increasing die presence ofMaIvaceIe and temporarily pushing beck die encroacbing forest.

OitllOlllic. Geoc1IelrIicQ/. IIIId Isotopic Evidence

Water level f1uca.ions OIl the V...... Peninsula were NCOrdcd _1..Iguna CbiDchancanab using

stable oxygen isocope (1'0) and carbonIIe levels in mail shells (Covich and Stuiver 1974). BoIb cilia

sets showed amajorpbIISe of lake level tlUdU8tioas between 22.000 IllClIOOO I·C years aao. A

missing section oftile record. dIIing to dle terminal Pleislocene. SllgesIS that die lake was seasonally

dry and suffered ftom deflation. The most imponaat fIuetuatiGns were caused by tbe rising IDd

Iowerin& oftbe V.....'s pbratic IqUifer which is 1Ip1..... by the eustatic ctt.ges in the Gulfof

Mexico.

22



Scdimenfologic data fium likes SaIpeten 8IId QuexiI confirm die overall Pleistocene ntity

observed in their pollen n:cords.. 8efoIe 10,500 I..C yr B.P.. Lake SaIpeten was a closed, swampy lab

30-40 m lower dim roday (Deevey et at. 1913). High lewis of&YJISUIIl in Lake Quexirs Pleistocene

sem-ats 8ft' also iDteIpeeled _ evideuc:e of increased aidity (Leyden et at. 1993. 1994; Bramer

1993), since gypsum precipitates under bigber evaporIIioD lad precipitation ratios (E/P) 1Mn diose

presently recorded in die Perea.. Earicbed 31'0 values in carboaates found _die SlIDe levels lie also

clear indicators ofglobal cooIina- 1Dterestin&IY. a calcite spike occurs between 12.,500 and 10.000 I..C

yr B.P. marking an episode ofewporitic precipitation ofcarboaates possibly associated widl die

YGUDger DIyas.

4.6........

Pollen Evidence

PaIyDoIogisls working. Lake Minpane in Haiti were able to determine dial. open and dry

v~ cbaracterized by xeric palm and moatane sIInab was in pIKe around die lake just before the

Holocene. This cold episode is believed to be a Younger DIyas signal (HodeU et aI. 1991).

DiatOlftic., GeocheMical. tIIId Isotopic Evidence

High levels ofcarboaatcs in 10.SOO I·C yr-old ostracod sheDs fiom Lake Mingoaae bave corroborated

the plDen data suggesting arid cmditions associated with the younpr Dryas (Curtis and Hodell

1993). The lake is believed to bave been sbaIIow and saline until the Holocene.

.1 LtIwrC."",..-me.

Pollen Evidence

Pollm core localities in Cosaa Rica include the Ladmer Bog (Martin 1964), Deep Sea Drilling

Project's site 565 (Hom 1915), and the La CboDta Bog (Hoogbiemstra et aI. 1992; Islebe et aI. 1995).

Zone nofdle Lacbncr Bog polleR diapIm. dated between 20.750 and 1100 we yr B.P..., was

cbaracterized by an abundance ofnon-arboreal taxa (PoIceae, Umbelliferae, and Composilae)

sugesbDg that die lIpine pjnmo vegetation ofdle Tallnllnca ...ge was depressed by _ much as 650

mchain& the LGM. The Holocene was mRed by .. upWIId migration ofdle moacane fon=st which

included-. alder. and Podoc.". (M8rtin 19(4).

Pollen tiom sedimenIs recoWftd offshore on die Pacific side ofCosta Rica contained high

hquencies ofpine and-. sugesting I colder and drier climlre duriDg die late Pleistocene (Hom

1915). TIle pn:-.ce of..... cIuriDg Ibis SlIDe inbnaI indicates .... dIe IIIOIdIiie fon:st \WI open.

Post1Iac- WII'IIdh and Iunidity is evicIeat in die highest pm oftbe core IS tropical species gndually

replace pine.



More ncent peIynolOJPeal..tyscs~ conducted It the La Chonta Bog, located in die

TaJamanca range. AIIbougb sIigbtIy lower in eleYatioa dian die Ladmer Bog, die vegebllioa around

La CboIda before 13.000 I..C yr B.P. WIS also dIIncferiad by a cold and dry grassy pinImo which

included upper IIIOIIIIne trees such • 0Ik (HoogbiemsIra et aI. 1992). Between c. 13.000 and 11.000

I..C yr B.P.. the upper montane fon:st expaded aDd became die cIominIDt vegel8lion. This WIS

followed. by • retIn ofdle pinImo IIId • depression ofllle tree line by &5 much as 300-400 mwbicb

lasted uatilIO.400 I..C yr B.P. This cold reversal. refined to IS die "La Cbon1a stadiar'. is believed to

be a Youaaer Dryas nmt (IsIebe et aI. 1995). The Holoceue lrIIISition was marked by a re-expamsiOIl

of0Ik. elm. and alder.

PaJeoenvironmenlal SIudies in Panama bave also denKNislrated 1bat die Isthmus was

considerably cooler (5-7 desrees C) and drier durin& the PleistoccDe (Piperno and PeanaU 1998). In

c:enaaI Panama. sectimenIs began to aa:umuJate at the boaom ofLake La Yeguada approximltely

14.500 •..C years ago. DmiDg this time. the climate was cool and dry and the lake was surrounded by

• open OIk-mapolia 8Dd bally (llez) IIIOIdaDe forest (Bush et aI. 1992). The tree line was depressed

by u much as 900 mIIICldle Pacific COIStaI plain was probebly a partdand or thomsc:rub with sections

ofhcrblceous savmma (Piperno et aI. 1990. 1991. 1992). The sudden inctase ofparticWate carbon in

the lake depos~ c. 11.050 I..C yr B.P., suggests dial bumans may bave anificially maintained more

open areas by burniag die SUII'OUIIding vegelation (Piperno et at. 1990). Local plant communities

IIIlderwent a major reorpnizItion between 11,000 and 10,500 •..C yr B.P. as a result of inaased

pnc:iphation and warmer temperabD'eS. Oak pollen reached its maximum duriDg this interval and

IowIaDd taxa became IDOI'e COIIUIlCXl. This climatic: amelkntion c:ominued into die Holoc:eae

c:uIminating in • moist tropical forest.

Funber east. the climare at EI Valle following dae LaM was warm and dry with low

tiequenc:ies oltnes (Bush and Colinvaux 1990). Between 14.000 and 10.000 I..C yr B.P. temperatures

dropped and IIIOIItaDe species descended as much IS 1000 m in eleY8tion. This forest was composed

mostly of0Ik: but supported IowIaDcl species as weD. Wetter and wanner conditions subscquentJy

prevailed between 10,000 and 9000 ·"C yr B.P.. forc:iDg dae montane vegetation upward to its modem

elevation.

Pollen and phytolitbs fiom • core extracted fiom die submerged Cbagres Valley (now Gatlin

Lake) iDdic:ate....open tropical forest with grasses and sedges covered this area between 13,000

and 9000 I"C years ago (Bartlett lad a.poom 1973; Piperno 1915). Sipificaady, pollen &om this

core., wbic:b was exaacrcd at sea-level, contained. stilt palm species (lriartetl cometo) whic:b is found

today in forests ofdle Dariea Proviac:eIt. eleYatioa of I2()o"ISOO m (Bartlett and a.gboorn

1973:23S).



Finally, DC'fl pollen cia fiom Monte Oscuro (Pipemo and PearsaI 1991; Piperno and Jones in

press), situared approximalely 10 Ian &om die Pacific, are adding support to the idea 1bat the

"'.......ian coas1aIlowlands were grassier and more open during the Pleistocene.

DiQlOlllic. Geochaticlll. llIId Isotopic Evidence

Lake La Ycguada provides die only sedimcntoloaic and diatomic... for lower Central America.

Finely ......... sedimenIs ofaItemItiag green ... pink-gray bands were deposited on die I8ke

boaom between 14.000 and 10,100 Wc yr B.P. The green Iayen contained pollen, diatoms.. and

cbloropbyU deposited during dIy seasons. The pink layers were composed oferoded clays w&ed into

the lake during rainy seasons (Bush et aI. 1992). These Vll'Ye-like laminae also contained illite (which

forms ill..coaditions), Ind kaoIiaite (which rapains more extensive cbemicaI weaIbeI iDg and

humidity). Diatoms show that the lake was sbaIIow and saline up until the Holocene. Precipi1adon

increased markedly after Ibis time and illite was DO longer deposited ill die lake's sediments (Bush et

81. 1992).

Mariae Prosy Recards

Pleistocene ocean sedimen1s and planktonic foraminiferal faunal assemblages reOect both contineataJ

cbaDges ill die ice sheers and rates ofterreslrial erosion. Fluctuations in the oceans produced by

mainland agents atTected die eanb's climate, often raulting in closed system feedbacks. It is therefore

importBnt to uodetSlaiid bow the oceaDS racted during die Pleislocene. as they in tum influenced

continental climates.

An analysis ofdle kaolinite/quartz ratios found in Pleistocene deposits in the Caribbean Sea

demonstrates that Central America was indeed very arid at that time (Bonatti and Ganner 1973). Low

production ofkaolinite on tbe exposed continents SUI'IOUIIding Ihc c..bbean Sea shows dial Ihc lind

masses were drier than today. Additional evidence of incrased Pleistocene .-idity is provided by

carbonare eolianites (wind-Iaid limestone) found on die eastern side oflhc Yucatan Penillsula (Wn

1973). These cemented land feabfts were produced by die precipitation ofcalcite in solution under

semiIrid to mel conditioas. EoIiIaites formed wilen die Pleistocene climlte was chlncterized by

cycles ofrainfall followed by intense evapottIDSpiration.

Deep sea cores fi'om the Colombia Basin !lave shown • high influx ofterrigenous clay, sills,

and SIIIds coming fi'om SouIb America and ...... during glacial stades (Prell 1978). This

considenble cIiscb8IJe ofta•..,. sedimcnIs deoioostI8M tbat an mel climllle prevailed on the

COIltiDenIs. DIyer conditions accelerated chemical weadNrin& IIId iDcrased erosion and mmspon of

sediments by reducing forest COWI'. PlInbonic foraminiferal analyses ttom the same cores revealed

elevated tiequencies ofG. I1Iber duringglacial episodes (Prell and Hays 1976). This species is



pn:sentIy found in the saline., Iow-productivity waters ofllle Sqasso Sea. indicating Cbat the

PleistoceDe clim8re in Paaama and perhaps Costa Rica was cbaracterized by high EIP ratios.

a..te Pltlll...Aridity'" Y-.er Dryas SipaII ia Middle "-rica

Tbe foregoing SUIIIIa.Y ofproxy records for late Pleistocene and early Holocene cnviroameDtal

cbInge prompt asking die qaestioa: Why was Middle America so dry duriD& tile tenniDal Pleistocene?

~. Leyden (1915) bas estimated Cbat as much as 50% less rain fell in tile tropical lowlands in

nodbem SouIb America 8IId Iov..CeaIraI America during 1bc Pleistocelle. Several hypodleses bave

been put fonb to explain why pn:cipitmon dropped during glacial times. One bas focused OIIthe

Intertropical COII~ergence Zone OTCZ) wbich is responsible for dae cbaracteristic dry and rainy

seasons ofdae Neotropics today (Prell and Hays 1976). 1bis..UBI cycle is produced when the ITCZ

moves above 8IId below tbe Eq...... briDging widI it III.OIISOOII.t rains. However. chaing the

PleistoceDe die ITCZ..depressed fiIrtber soudI by glacial air IDISS and cooler sea surface

temperatures (SSTs) in the GulfofMexico. resulting in longer dry seasons in tbe Central American

NeotnJpics (Leyden et aI. 1993; Metcalfe et aI. 2000). Tbe secoad idea suggests .... Iowered SSTs

were tbe principal cause ofreduced rainfiIIL Indeed.. inftow ofglacial meltwater fiom die Laurentide

ice sbcet into die GulfofMexico via die Mississippi grady affected the SUIJ'OUIIding Mexican and

Caribbean climates. Cooler SSTs in the GulfofMexico resulted in a dramatic reduction in water

vapor transport across Middle America fiom the Att.tic to tile Pacific (Manabe and Hahn 1m;

SIreet-PenoIt and PcnoIt 1990; Leyden et aI. 1993. 1994). Lowered temperatures in die western

Pacific also weakened dae EI Nifto SouIbem Oscillation (ENSO) wbich bad a periodicity of

approximately 15 yell'S between 15.000 and 7000 I·e yr B.P. (Rodbell et aI. 1999).

As die Pleistocelle drew to a close.. a sudden clim8tic reversal (Table 2) intenuptcd the

melting ofdae ice sheets for approximately 1000 years between c.ll.ooo..IO.900 and 10.200-10.000

·"e yr B.P. (Fairbanks 1919; Fiedell999a). This short stadiaI is better-known as tile Younger J:)ry;m.

As fiIr as we know. dae CenbaI Amelican climlte during die YOIID8eI' Dryas was cool but moist

(Leyden 1995). Sips oftbe Y0UDgeI" Dryas event have been recorded. many ofebe Middle

American IocaIiIies discussed so tar. Additional evidence comes fiom sediment cores &om die Gulfof

Mexico which show asudden n:tum ofcold ....plankton and an increIse in die al'o inIelIsperscd

between meltw8ter pulses &om die Mississippi (FairbInks 1919; Flower and Kennett 1990; Peterson et

aI. (991). At die -..e time. an ex:p8IISion ofcold adIpted plants and a lowering oftree lilies were also

obscned in die pollen cUasr-s fiom LIke Quexil. LIke~ IIId La Chonta (Leyden (995).

The Younger Dryas wei also responsible for lower lake levels in many regions ofMicIdIe America

(Curtis and Hodell 1993; I...eydea et at. 1993, 1994; Metcalfe et aI. 2000) as well as pial advances

([Orvis and Hom 2000); see Heine, [1994) for different inreapretatWJn). Increased water levels and



monsoonal activity were recorded during this period. like La Ycgada. However, vepf8tioa around

die lake remaiDed relatively stable since IIOI1bcm cold air fiuDIs did DOt extend soudI ofCosta Rica

duriDg Ibis~ IeaviII& die ITCZ he to move over PIIIIIna (Leyden 1995:137). A Youngcr Dryas

sipal was also ddccted • die El Abra Cave site in Colombia (El Abnl Stadial) where it listed fi:om

approximately 11,000 to 10,000 Wc yr B.P. (Van clef ........ and Hoogbiemstra 1995). Finally, it is

intcn:saing to DOle .... Haynes (1914, 1991) 11M identified a IiIbostrati&nPb m.ker (Bladt Mat), in

die Soutbem PIIins oftile United Slates, MSOCiated widJ die YOUDgCr Dryas. The occurrence ofdlis

dark Nnd at n-.y PaIeoincIia sites conelales with a more bumid climate associated with die Folsom

cuItIn (Fiedel 19998. 2002). The Black Mat is also used as a regional iDdicator for tile megafa'"

extinction and die end ofClovis. Hence, an III8Iogous SIrIIignphic marker IDigilt exist in Middle

America deposits 01', at the very least. in IIOI1bem Mexico.

811..." of Middle AIHriauI Paleoell........

To recapitulate, IIOI1bem Mexican deserts were cooler aDd welter during die Late Pleistocene and

supported a mixed community ofmesic woodIaIId. species and xeric taxa which bas DO analog today

(Van Devender and Burgess 1985; Metcalfe et aI. 2000). A cold and dry climate prevailed in the

Central American Neottopics following tile LGM. Evidence tiom HispInjola demonstraIes that tile

islands oftile Greater Antilles were probably as cool and arid as the Middle American mainland during

tile Pleistocene (Scbubert 1988). Displacement ofthe ITCZ fiD1bcr SCHdb and/or lower SSTs in the

GulfofMexico resulted in longer dry seasons and low annual precipitation. Most regions ofMiddle

America were cbaracterized by more equable climates and reduced seasonality. The fiequency and

magnitude oftile ENSO were considerably diminished during the late Pleistoceae and II'8Y not have

genelBled sucb CITatic waIber p8ttCmS as it does today (RodbeU et aI. 1999). Open DIOIItane forests

expanded in ..-y areas as IRe lines were depressed by IS much as 1000 In in some areas. These

forests often contained a mix oflowland and highland taxa which became atlopelric durin. tile

Holocene. Lale aJaciai foresIs appear to "ve been more open and .-ewn with shrub and passes,

fonning a more diverse and complex vepf8tioa mosaic willa no COIltaIIpCJIWy associalions (Toledo

1982; GudIrie 1914; Bush and CoIinVIIIIX 1990; Bush et aL 1992; Piperno et at. 1992; Colin-.x 1997;

Metcalfe et at. 2000). Pleistocene lakes were considerably reduced and CVCD dry at times. AIdIough

ataciaI adv8nces may have raised water levels in die Basin ofMexico (Bradbury 19891 pluviallakcs

were not present in Middle America wheBb_ first mived. VegeWioD at lower clewtions such as

in die Peten. die Yucatan Peninsula, and the Plcific COISIaI plain ofCosta Rica and Panama was

c:baraderized by tbomscrubs and arassY saVlllDaS. While there may IlOl be evidence for a continuous

savanna conicIor liDIdng Nonb lad SouIh America at the end ofdlc Pleistocene (Hom 1915; Ranere

and Cooke 1991; Piperno et at. 1992; Coote and Rancrc 1992c; Cooke 19911 pollen data &om dac
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Pacific lowland ofPanama do indicate ..... open. psi)' exp8IISC was in place along much of1he

west c:oest oflowel' Ceutral America (Pipcmo 200I. pas. comm.).

PIe......",fa...CeII_......' Middle -'-rica

CenII'aI America consti1utcs • impoItant biogeograplUc mile wbicb acted .. a CODDediDg corridor

during the early Pleistocene and allowed NOI1b and SoudI American species to iDter-mingle. This

process. described. the Great American FaunailDterdIange (MarsbaIl et aI. 1912; SteIlIi and Webb

1915; MarsbaII19II; Webb 1991. 1997). bepn IppI'Oximllely 2.S MYA widt tbc final emergence of

the ......... lind bridge and closure of1he last rurine corridor between the Pacific and AtlBntic:

oceans (Coates (997). Some oftile nonbem species dIat crossed the Isdunus into South America

included gompbotberiids (C""ieronills). horses., llamas. deer. peccaries, tapirs, and rabbits (Webb

1991). Among the immignnts fioIn the south wen: several types ofIIDIIdi1Ios (HoI",ailrtl.

GIyptOlherirllft. ChllIIftYdotherirBrl). ground slodls (MegoJonyx. EreIffoIllerilllft.. Glauolller_).,

toxodonts (MaOlozodon), pomIPiDes. opossums. anteaters, Mel monkeys. At first. the passage of

animals across the Istbmus was facilitated by the presence ofa continuous savanna corridor spanning

both c:ontinents (Webb 1978.. (991). By the end ofthe Pleistocene.. however. a more humid

enviromnent began to prevail in lower central America wbic:h c:uIminated in tile modem Neob'Opic:al

realm. Some time after humans entered the picture. the expase of land between Nianguaand

Panama became less ofa c:onduit and more ofa filter that slowly prevented xeric: adapted animal and

p"ts fiom entering.

Fossil remains oflate Pleistocene mepfal. have been discovered in almost every pan of

Middle America including the Grarcr Antilles (Figure 6). Table 3 pn:sents a list ofsome oftile larger

mammals found at paleontological and archaeologic:allocalities. Most finds are not directly dated and

are assIIIIICd to be late Pleistoc:ene bIsed on stratignIpbic: position and/or taxonomic associations. A

rapid sJance at Table 3 reveals that IDIIIUDCJ1hs (MQIIIIftIlaIs coIOIfIIn). horses (Eqns-). and camels

dom~ the record north ofllle Isdmlus ofTehlBltepec:. South ofthis juncture. gomphodJeres.,

ground sloths., and toxodoats become more abundant in Central America. followed by an increase in

bone and C8IIIelids in SoudI America.

The IIrgest cooceubMions ofextinct faunal remains have c:cxne fioIn the Bain ofMexic:o and

central Costa Rica. Mexican assemblages .-e extaemely rich and contain a wide variety ofspecies

(Silva.1Wn:enas 1969). San Josec:ito Cave is perIIaps the richest ofall despite the fact thIt it does not

contain many ofthe ......... (JIkway 1951;Silva-~ 1969; Anoyo-CIbraIes et aI. 1919.

1993., 1995; Anoyo-Cabrales and Jobnson 1995). More n:ccady. IIIe remains ofseven 1IImIIIIOIbs

(MtlIII"""""'" coIOIIIbi) were discovered oar Tocuila in rhe Valley ofMexic:o (Morett et aI. 199Ia. b;

Siebe et aI. 1999). 1bis larat find is sipificant since the tx.s were embedded in a lahar bracketed
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between 12.,615 ±95 (AA 23162) and I0,220±75 (AA 23161) I..C yr B.P. However, geologists

determined .... the _we asia ftow..trigaed 1IpPIOxm.cty3000 yellS after the eruption IIId

was not cIftcdy respoasible for kiIIiag die ......... It is believed that die tnmIIIIIOIhs died as a

result oflbe initial ash fall (ca. 14,000 ·<le yr B.P.) whicb may have buried die surrounding vegetation

aadlor WOlD d01lm die mamlllQlbs' DIOIa's. pn:veIIIiDg Ibeat &om consuming sufficient fodder to

survive (Siebe et at. 1999:1560).

It is believed that South AmericaII ground slodls ofdle MegaIonycbidae fantily swam to die

islands oftile Grater Antilles approxa-cly eigllt million yea'S ago (Webb 1997). Remains oftile

most common oflbese edemIrrs, MegalOCll&f rodet&r. have been found at DIlDy cave sites in Cuba and

HispIniola (Maabew and Couto 1959; Morpn IIId Woods 1916; Rodriguez Suirez and Vento canosa
1919; MacPhee 1991). Most iDtcrcsdug, however, is that these insular ground sloths did not go extinct

at tile end oftile Pleistocene but appear to have survived weD into Ibe late Holocene. For exmnple,

brokeD and Iuned sloth bones u.ve been fCKlld at ....y an:baeological sites in Cuba (Rodriguez

Suirez et aI. 1914), Haiti (Miller 1929), and Ibe IlomiJlic. Republic (MorbiD Lauc:er 1914) indicating

that these animals were bunted by Ibe first buman to inhabit die islands. Relative, oon-radiometric

collagen dates on Cuban n:maiDs vary fiom 5360 ± 200 to 3250 ± 200 years ago (Rodriguez S..-z

and Vento Canosa 1919:19) aad a radiocarbon date of2790 ± 190 I·C yr B.P. was obtained &om a

bone recovered at a site near santo Domingo (Rodriguez SuiRzet aI. 1914:564). It is impossible to

tell at the moment what caused die tinaI demise oftbese slodl populations. One dUng is certain,

however, ground sloths were ItO ...... present 011 any orthe Caribbean Islands by die time Columbus

anived.

The remains of..-modl (Mamllfllllras coIOfIIb,) and mastodon (Mamlllllt tlIIfer;cQlfllIII) have

been discovered as far south as Costa Rica (Lucas and Alvarado 1991; Lucas et aI. 1997). The

pRseIICC of..grazers in Colla Rica supports pa1yn0logicai studies whicb indicate that fi:Rsts were

more open and herbaceous during the Pleisrocene. Bison.. 011 die adler bind., do DOt appear to have

expanded further south than Nicara&- (Howell 1969). Foocprinas ofbumans and IDlguJates believed

to be bison were discovered 011111 ancient lava flow at EI eauce, Nicaragua (Ricbardson 1941;

Ricbardsonllld Ruppert 1942; Willilms 1952; Webb 1997). However, attempIS Iodate Ibese deposits

have indicated..die flow is probIbly Holocene in age (Bryan 1973 b).

Two uncIated mepfaunallocalitics have been reported in PanmDa whicb may be late

Pleistocene in age (Gazin 1956). Bodl sites were found ncar springs and seasonal ponds located on the

Azuero Peninsula. The ISSCI11bIages were dominlred by die retMins of fie.other., and

MaOloxodon.. with a few teetb and tusk hplents belonging to Equtu and ClWieroniu lI'Opicu. Of

note, three additional fossil localities (Llano Hato, La Trinidaita, and Cmo <ion:Io) were discovered on

die Amero Peninsula during Ibe course ofmyraean:h (Figure 46). The Llano Hato deposit contaiDed
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boocs ofUelllotIIeriImI'I a smaller slodl(Glo.u~?), and 1UI'tIe. A cbmoal Sllllple recovered

...... the remains pve .. AMS elite of47.040 ±900 ·<le yr B.P. (CAMS-71192). The second site

WM found ncar die small viIIap ofLa TriDidaita and yielded bones ofUeIfIOI....aDd ClIVieroniaf.

a.a.J tiomIbis site was dIted. 44.180 ± 700 .~ yr B.P. (Beta-lSI916). The last locality

consisted ofan iso-.cl gompbotbere mo" fouDd near Cerro Gordo. Fossils were discovered lying 011

.eientcn:ek beds and within clay deposits dIat had accumulated in small ponds. EnvironmeDlal

coaditioas were clearly wetter 011 die Isdunus cbing this lime wbich seem to support die DOticJn dI8t

extreme nity. die end ofdae Pleistocene ilia)' "ve been tile principal cause oftile mega• .-

ex1iDction in Central America.
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Chapter V

LATE PLEISTOCENE-EARLY HOLOCENE ARCHAEOLOGICAL
RECORD OF MIDDLE AMERICA

'int DIscoveries

As willi many GIber regions ofdle New world. early bumaD research in Middle America began as an

ouqpowtb ofpaleontology and geolocY in die llOGs. This bistoricaI coaaection is not surprising

giwn tbat paleontologists were die only scientists probing die appIOpI iatelY-aaed deposits at die

time.

Some oftile earliest discoveries were made by French geologisls oftbe Com",ission

Scienlifique till Meziqlle in the latter balfoftile XIXth century (Guillemin-Tarayre. 1867; Hamy.

1178. cited in Rodriguez..Loubet 1918). 1bese scientists reported finding a retouchedbl. a large

scraper. and a SII8I1 tri....1ar biface associated with extinct Ice Age &una at tbn:e separate Mexican

localities (Aveleyra 19(4). In 1870. a camel sacrum carved into the sbape ofa canid's bead was

discovered in Pleistocene deposits. some 12 m below the surface. at Tequixquiac in the Valley of

Mexico. These finds went largely ignored until1be Folsom discovery was reported in 1927. after

which time archaeologists recognized the existence of"glacial age men" in the Americas (Figgins

1927).

Akey turning point in Middle American PaIcoincl8laRbaeology was the discovery of

Tepcxpan MaD in 1947 (De Terra et at. 1949; Heizer and Cook 1959). Although it has since been

demonsIrated that this skeleton actually belonged to a woman and is no older than 2000 radioearbon

years (Table 4) (Stafford 1994). it temporarily fcased early human research 0Il1be Valley ofMexico

and initiated OIlIer studies dial led to important discoveries (Aveleyra 19(4).

Since these pioneering studies. Middle American PaIeoiDdian ardIaeology has advanced in

a sporadic ...... cbaraderized by periods ofslow progress interspersed witb important

discoveries. such as diose at Santa IsabellZlaplD (Aveleyre and MaIdonado-Koerdell 1953; Aveleyra

1956) and T....upes in Mexico (MIIcNeisb 1951). Los Tapiales in Guatemala (GnIbn and Bryan

1977). Guniria (Tanialba) in Costa Rica (SnarsIds 1979). and Lake AlajuelalMadden (benf:efonb

Alajuela) and La Mula-West in Panama (Bird and Cooke 1978; Cooke and Ranere 1992b; Ranere

and Cooke 1995; Ranere 20(0).

DIstIlhtiotl ofClovil-U. ,..... Middle~.

According to Bray (1978. 1980). die .'Uest account descnbing a Outed point in Middle America

(and the New World. for dial matter) was made by Francisco Ximenez who lived in Guatemala in

1722. However, Ximenez's descripIion bas been interpreted in ditferent ways (Rovner 1980). and
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witbout an awilable drawing ofthe object in question. it ranaiDs a subjective maaer with nmny

equally valid explanations.

The first IaDgibIe Middle American Clovis-like point was ....elldy discovered 011 die

Pacific Coast ofCosta Rica and purduIsed by an:bBcoIogist C.V. HarIman in 1903 (Swauger aad

Mayer.Qakes 1952). The point was not recognized as particularly significant at the time and its

exact provenience is unknown (It bas been sugcsted tbat die point was discovered at Las Hua&:IS

near Nicoya [Bird and Cooke 1971:263».

Since dIen. diapostic PaIeoindian points have been I'KOvered in all Middle American

couatries except the Caribbean Islands, EI Salvador., and Nicaragua. Approximately 81 fluted

CloviHike points and preforms have been discovered between the Rio Grande and Colombia (Table

S). Larer PaIeoindiaa point types such as Folsom. Plainview., Golonclrina. and Cody have also been

found in Mexico (MacNeisb 1951; Epstein 1961) aDd possibly Belize (MacNeish et aI. 198Gb).

UnfOl'lU.DldeIy., all but a few have been SID'fiM:e finds with no means ofdirect daIing.

Figure 7 shows the geographic dis1ributioo ofsites where Paleoindian projectile points have

been reponed (see also Table 6). In Mexico, a noticeable coac:enllation ofOuted points was

discovered 011 the east side ofabe Gulfofcalifornia with ODe &om San Joaquin 011 the Baja

Peninsula. Two t1uted Clovis-like points were collected at die Ladyville site in Belize during the

Coiba Project and the Belize ArdJaic: Artbaeologic:al Rec:onnaissanc: (BAAR.) surveys (Hester 1979;

Hesteretal. 19BOa.I9I2, 1986; Mac:Neisbetai. .91Ob). FUJ1bersouth.ac:ompieteOutedpoint

made ofobsidian was disc:ovaed in 1956 near San Rafael. Guatemala (Coc 1960). Sinc:e tbea. die

base ofan additional fluted point was discoven:d 8t Los Tapiales (Gruhn and Bryan 1977)., as well as

a c:omplete specimen tiom the Cbajballocalities in the Qui. Basin (Brown 1980). Clovis-like

poinls have not been reponed in Honduras, EI salvador., or Nic:aragIa and one must jump tiom

Guatemala to Costa Ric:a to find the next examples. Since die disc:overy oftile Hanman point in

1903., a minimum of II finisbed points and fluted preforms have been disc:overed at the Guardiria

site loc:ated in the TlB'IiaIba Valley ofc:entraI Costa Ric:a (s-skis 1977., 1979; Castillo et aI. 1917;

Ac:ufta 2000; Ranere and Cooke 1991). Anearly-complefe specimen was also discovered 011 Ihe

sbore ofLake ArenaI cIurin& the Proyecto PrehislOl'ico Arerllll (ShceIs and McKee 1994). Finally., in

P8IBDa., two Clovis-like points were discovered along tile Canal Zone (Balboa and Lake AJajuela)

with. additional 17 Outed ftIaments and numerous broken bifacial pieces tom die La Mula-West

site (Cooke and llaIIeR 1992b; Ranere and Cooke 1995, 1996; Ranere 2000; Cooke 1991; Ranere

and Cooke 2002).

Except for a noticeable absenc:e in the c:entraI regions ofnorthern Mexic:o, dle Yucatan

Peninsula, and Nic:arIgua., Clovis-like pom appear evenly distributed duoughout Middle Americ:a.
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The I4a ofpoiDIs in some regions and high conccauabons in odIers is most likely an artifact of

survey aweragc. visibility, and sampling dian a reflection ofPaleoindian settlement paaems.

......... efFilII.... ProjedIe PoUlts .. Middle AaericaII

Over the years the term Wfisblai1" bas been used loosely to describe-r types ofpoints with

coasarictcd or stemmed bases. 0fteD-times the inclusion ofsome specimens in dais category has been

subjective and questionable (e.g., Bullen and Plowden 19(3). AIIhou8b many Middle American

FPPs sbow similarities with South AmcricmI specimens (Bird 1969; Bird and Cook 1971)., key

clitNreaces sugest that they should be cmsidered separate until more infcxmation is available.

At least IS, and perhaps as many as 30, FPPs have been discovered in Middle America

(Table 7). The geographic dislribution ofFPPs suggests that they were filbrieated and used between

die isthmuses ofTebuantepcc and PaIIama. Significantly, all Middle American FPPs which have an

intact base are fluted. The Los Tapiales base fiagmcnt could also n:present an additional example

since it possesses the remnant ofa possible shoulder (Gruhn and Bryan 1977:248). As with Clovis-

like points., die majority ofMiddle American FPPs were recovered &om undatable open air sites.

The nordlcnunost examples ofFPPs ...discovered at the Los Grifos site in Mexico

(Gan:fa-Bim:fta 1979;~ 1981) with two others reported &om Belize (MacNeisb et aI.

198Ob; Pea'son and Bosttom 1998). Two Outed stemmed points &om the La Esperanza site in

Hondlll'U may also represent additional specimens (Bullen and Plowden 19(3). A complete FPP and

die base ofa possible second were also recovered at the Guardiria site in Costa Rica (Snarskis 1977.,

1979; Ranere and Cooke 1991). In Panama, a total ofseven FPPs were discovered along the exposed

shoreline ofsmall islands in Lake Alajucla (Sander 1959, 1964; Bird and Cooke 1977. 1978; R.anere

and Cooke 1991) with an additional example &om CaIazas (Ranere and Cooke 2002).

DiltrilHltioII efOtlier ......... Projeetile Paiat Types ill Middle A....

Approximately eight possible Folsom points have been discovered in Mexico (Table 6).

Interestingly. one example fiom Oaxaca, if indeed a true Folsom. would considerably expand the

geograpbic range used by these bison hunters. Perhaps as lMDy as SI late Paleoindia projectiles

poiDIs have been found SouIh oftile Rio Grande. Most ofthese are Plainview points &om DOI1hem

and ccnttaI Mexico (Epstein 1961. 1969; MacNeish et at. 1967)" with ODe example &om Belize

(MacNeisb et at. 198Gb). Two possible Cody points have also been reported &om die Mexican Basin

(Aveleyra 1956, 1964), demoDstratiDg again that bison ranges and the groups that relied on diem for

subsistence~ DOt have been restricted to Nonb America. More equivocal are 27 Agate Basin

specimens reported ftom die TebuKan Valley ofMexico by MacNeisb and colleagues (1967:62).
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OIlIer projectile points tiom ebe TebU8C811 Valley, such IS those belonging to the EI Riego phase,

could I'CJRSCftt additioaaI PaIcoiDdiaD examples (MacNeisb et aL 1967:51).

0IIIer.ty point types usually~ with Soudl AmcricIIl groups have also been

found in Middle America. Among 1bcse are two possible EI lobo points (Cruxcnt 1956, 1962; 8Iyan

et aI. 1971; Ocbsenius and Gruhn 1979) reccmIy n:poncd tiom Panama. The first consists ofa

possible base tiagmcnt recovered 011 tbe surface ofa~/worksbop duriDg my survey • Lake La

V....(Fialft 31e) (Hall 1999; Parson 2000a, b) while die oilier is a.... IIlickecdoII band 011

dlc surface ...Lab AJajucla by Junius Bird (Rancrc aad Cooke 20(2). It is important to

underscore 1bat since dacse poin1s are incomplete tbcir aftiliatioo with EI lobo usemblagcs fiom

Venezuela must remain telltalivc.

Astemmed point with a ft__like bISaI thinning scar OIl one side of its fiapcnted base was

also discovered at Lake La Ycguada in 1999 (Figure 31b) (Hall 1999; Pearson2~ b). This point

was tisbioncd 011 a jasper flake and recalls Droad Stemmed examples fi'Om Ellaga in Ecuador (Bell

1965; Maycr-<>akes 19868) and La Elvira in Colombia (IIJcra and Onecco 1986; GIICCCO and mera

1919). Lilbic assemblages fiom Lake La YcguBda will be discussed in IIIOIe details in CbIpIcr 7.

The discovery ofpossible EI lobo and La Elvira points in Panama would extend the

geographic distributions oftbcsc types and also n:infmu the notion ofwidespread contacts and/or

movements between Panama and IIOI1bem South A.mcrica during die terminal Plei~.

CIt.........,.
A list ofavailable early cbronometric dates &om v.-ious Micklle AmcricIIlIocalitics is pmentcd in

Table 4. The majority are &om Mexico and range &om 37,000 to less dian 1000 14C yr D.P. It goes

witbout saying dIat not all ...12,000 year old d8tcs are a:ceptcd since the origin and c:ontext of

many ofebe dated cbarcoaI or bone samples are problematic. Unfortunately, dates &om early

occupations that Iadt diagnostic anifacts appear more secure. This is the case,. for sites such as

Cueva Blanca and Santa Mana Rocksbelter in Mexico (Flannery et aI. 1911; Garcfa-B6rcena and

SaaIIanma 1912; Stark 1911; MaraIs IIICl FI8Icry 1996).. Piedradel Coyote in G........ (OndID

and Bryan 1977), and tile Coronaancl Aguadulce Rockshcllcrs in Panama. Until this study, only dle

Los Grifos and Los Tapiales sites provided chronomeIric dates lSSOCiated with fluted points in buried

contexts.

At the Los Gmos Cave a waisted Clovis-like point and two FPPs wen: cIiscovcmI in a

slrllignphic unit bracketed between 9460 and 8930 I·C yr D.P. (Santamaria 1911). Ofnote, lithic

artifacts associated with a radiocarbon date of954O •..C yr B.P. and • obsidian bydration date of

9330 wen: also discovered below die points.



At Los Tapiales, a total of 10 rdocarbon dates were secured tiom cban:oal samples

n:covcn:d tiona beanh features as weD as &om scaaaed tiagmeDts IyiDg 011 possible liviDg floors

(Grubn IDd Ikya 1977). TIle iDvadpton rejecrecl all barIh clites 81 being too Y'DI& •• result of

possible~inMion. Bated 011 die oldest clites and 011 stntipaplaic comparisons wiIb the DaIby

dated deposits &om Piedra del Coyote., Gruba and 8Iyan believe Los Tapiales was occupied

appmximalely 10~700 I·C y.-sago (Gruba" Bryan 1977:245).

Aacmprs to de die culbnllIIItaiaI. die a.-diria site in Costa Rica were also cmicd

out usiDg river temees as relative borizonIaI time markers. IDlelt:stiugly, die Clovis-like material lay

on Ibe bighest terrace while the complete FPP WIIS discovered 011 die lowermost aaggesting Ibat it

might be younger (CastIllo et 81. 1917; Rancre and Cooke 1991) .

AIdIough fluted poids ftom die La Mula-West site in PanIma bave not been dated. it is

WOI1h noting 1bat several years prior to their discovery Crusoe and Felton (1974) located an II.,3S0 ±

250 (FSU-300) I·C year old beanh in die same... Addidona1 early radiocarbon dates bave eome

&om rocksbeltcrs discoven:d during a survey oftile saara Maria watershed in the mid 1980s

(Projeeto Santa MllI'ia hereafter referred to as the PSM survey [Lange 1914; Cooke and Ranere

19928». One oflbesey the Corona rockshelter. contained evidence ofa biracial industty dated at

10.440 ± 650 yr B.P. (ae.1910S) (Valerio-Lobo 1985; Cooke and Ranere 1992b). At the

Aguadulce Rocksbelter. dates of 10.725 ± 80 (NZA-I0930) and 10.529 ± 114 (NZA-9622) I·C yr

B.P. were obtained 011 phyIolidIs &om a level containing a biracial industry (Piperno et aI. 2000).

Widl so few dated PaIeoindian sites in Middle America. it is not surprising that the temporal

relationship between Clovis-like and FPPs remains UDI'CSOlvcd. Ifwe can rely on the evidence from

Los Grifos. the relative superposition ofboda point types suggests 1bat they were either I) used by a

single group" or 2) Clovis and FPP groups occupied the cave successively but within a short time

span, or 3) the two groups were coeval.

H.... FOIIiI .........M......r Data

Mexico is the only Middle AJneric.a countty where early human remains bave been found (FiI'R 8

and Table 8). It is important to note. bowever.1bat ages ofsome Mexican skeletons were derived

incIirectIy and their alleged~ remains suspect. Forexample. the dates for some skeletons

were deduced by comparing their fluoriDe content with tbose ofradiocaItxJn dated megafaunaI bones.

Some oftbese animal bones were also associated with obsidian tiagmenas possessing hydration rinds

.... were siDlillr to oIhers found .......... raaains (AvcIcym 1964). One oftbese..1be Astabuacan

skeletoa, had a high flaorine content and was associated. wiIb obsidian flakes wiIb thick hydnltion

rinds compII'IbIe to fiagmeIIIs found next to a .-nmodl and an associated date of9640 ± 400 I"C l'

B.P.•58 Bartolo AtepebUICIII (Romano 1970:28). Great.xpaity bas also been suggested for a

35



Dumber of...... bone tiagmenrs recovered Dell'1akes CbaIpaJa and zacoalco. bIIscd OIllbeir

association willa extiDct megafa._1 remaiDs, dear- ofmincraIizItion, and ......ve" robusdcity

(Haley IIId SoI6ianu 1991; LobdeU etat. 1991; nix.. 1999; Irish et aI. 2000). This last obscrYIIioa

is very itdeIesting since one ofthese iDdividuIIs displays a ...supIa-OIbiIBI torus mninjsmat of

some ofdle more robust Lagoa Santa caIoItes tiom Brazil (Bryan 1971). Thus far.1be individuals

unanbed at TIapecoya and EI Peftoa are die most relilbly dated specimens (Table 8). Direct AMS

dates ..die skeletons nIIIF between 12.000 IIId 10.755 I·C l'B.P. (JimCDez LOpez 2002. pas.

comm.).

RedatiDg ofTepexpan Man., using the AMS medIod, bracketed this famous skull between

1910-920 ."c yr B.P. (StatfonII994). These new analyses deaoutb1Jated the problems associated

with the use ofrelative dating techniques 10 determine contemporaneity between buried bones and

other objects. Direct dating ofall JDPOI1Cd PaIeoiDdian skeletal remains &om Mexico (whenever

possible) sIlouId be underIakea 10 dispel all doubIs coacemiDg dleir age.

To date" ancient DNA -ayses have DOt yet been carried out on PaIcoiDdian individuals and

results tiom comparative craniometries are only available for a few Mexican skeletons (RBC 2002).

Most genetic studies in Middle America have coocentraled on modem and Holocene PrecolumbiaD

mtDNA hlplopoup dislri'butions.

Compared 10 North and South America. an appreciable lack ofgenetic variability bas been

recorded in modem Middle American natives. Unfortunately most ofour infonDlllion has come &om

samples coUected at die exuemities ofthis region, (i.e." Mexico and lower Central America). Thus

far. results indicate a correlation between decn:aIing mtDNA variability and geognpbic: constrictioD

as some hlplopoups become scarcer towards the Isdmus ofPanama.

Starting with populations living around the IsdunusofTeb~ we find a

pn:cIomiDMce ofbaplogroup A (33".-92%)., followed by B (7'Y..33%)., C (6"..33%). and DO D

(Merriwetber et at. 1995). Tbe Maya ofdle Yucatan Peninsula are die only population SIIIIq)Ied thus

far ... ...-as baplogroup D (5-",-. Bailliet et aI. 1994; Tononi et at 19948). Haplolypes X. X6.

and X7 have not been identified in any oftbcse groups (Eastoa et at. 1996; Meniwedler and FerreD

1996; MerriwedJer et aI. 1996; Brown et at 1998). This COII1rM1S willa the results obIained by

BaiUiet et'" (1994) and BiInchi et ... (1995) who identified haplotype E (X?) IIId compouad

baplogroup AlB in SOllIe Maya IIId Mixteca Baja.

As one approacbes the ISlbmus ofPanlma, baplopJups C and D become less common.

Proportioos ofremaining baplopoups VIIY fiom 85"..21% for A. and 724Y..15% for B (Torroni et aI.

19948). Haplopoup D (DI)., ......... rile., bas been detected in • single Boruca Indian and seven

H....(TomJDi et at. 19Mb: s.tos et aI. 1994, Forster et at. 1996). As Ko"" et aI. (l99S:279)

state, this"s1rikingly depauperate mtDNA baplocype diversity" bas been observed in most every



CbibcbaD tribe such • die Teribe.. Huetar.. 0 ......... Bribri. NgGbC.. CabCcar.. and Kana (Tcaoni et II.

1994b; 8Itista et aI. 1995; Kolman et aI. 1995) (Note: The tam WChibcban" is defined here &I those

people who spoke bistoric:aIIy related ........pouped in a MIao-CIu"bdla or Chi'bcha Paya

pbyl....). 'Ibis remarkable pnetic bomopneity is not limited to ResIriction F........ Length

Polymorphism (RFLP).-Iyscs, it is also evident in die Control Region (CIl) ftuclcodde sequences

which show die lowest levels ofdiversity among all AmeriDds in the New World (BadsIa et aI. 1995;

leo..... et aI. 1995). Fore...... IlUCIeoIide cliwrsity SCOla for die K...(.s9~ NgGbe (.76). aad

Huetar (.71) me quite low COIIIpINd to adler Amerinds such as Ibe Mapuche (.91) and abe NUD

ClJab..Nuhh (.95) (Batista et aI. 1995:924; Forster et aI. 1996). An imponaIIt rqional polymorpbism

desigaated &I die "Huetar deletioD" bas also been observed in many Chibchan tribes (Santos and

~ 1994a.,b; SIntos et aI. 1994). This unique 6-bp deletion bas hip ftequencies among the

Bn"bris (74%) and the Huetar (59%) (Santos and Bammtes 1994b). Similar to Mexican vibes..

haplogroups~ X6.. and X7 are all absent fi'om Chibcban Indians. aItbough one example oftype AlB

has been recorded among die Boruca (BaiUiet et aI. 1994:30).

SIaIisIicaI tests indicate that PaIeoindiaIl colonists went through an initial bottleneck after

their entry into the Americas followed by a Iqe population expansion (Bonatto and Salzano 1997).

Based 011 mismatch distributions ofseveral lowerCentral American tribes., Batista et aI. (1995) were

able to determine that a second bottleneck occurred among Chibcbans c. 10..000 years ago.

Persisrence ofgenetic homogeneity in Costa Rica and PaDmna through Prec:olumbian times suggests

that bU1D811 interaction and/or gene flow aaoss the Isdunus must have dec:n:ased at some point

(Batistaetal. 1995; Lorenz and Smidll996; Ward 1996).

Results &om aDNA analyses ofPfe..Colombian buman remains are presented in Table 9.

1be 0CCW'n:IICe ofbaplogroups C and D IIIIOIIg Mayans ret1ects contemporary types fiom the

Yucatan Peninsula (Bailliet et aI. 1994; Torroni et aI. 1994&). 11lis is quite different fiom modem

Mayan populations oftile rainforest who belonged mostly to baplogroups A and B. Merriwether et

aI. (1997) explain this disctepancy by their inability to amplify eenaiIl sites defining baplogroups A

aad B. Howev«.. a more recent malysis by OcmziIez"()liv« and colleagues (200I) dernoosbated

tb1184% oftheir late Classic-Postclassic (AD 600-1521) Mayan sample tiom die Xc.et site in

Quintana Roo belonged to baplogroup A. Interestingly.. one individual could DOt be assigned to any

ofdie four most common founding haplop'oups. This skeIetan was simply typed as Woodier" and 'WIS

not tested fiIrIber to see ifit belonged to hlplogroups X (Oonz6Iez-oliv«et II. 2001:233)

Overall. cnniometric and aDNA ..tyses of late PIeistoceDe-earl Holocene Middle

American skeletons is Iagiag behind compared to what bas already been done in Nonb and South

America. Ofcourse.. our small sample size bas impeded researdI and contributed to die problem.

1be scarcity ofbaplogroups C and D in contemporlly lower Ccn1raI American groups is cIifticuIt to
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interpret IIId may be n:1aIcd to • second &enctK: bottleneck in dae IsduniIn region at die beginning of

die Holocene. This and GIber hypodIescs reprdiDg die peopling ofSoudl America are examined in

die next dIapter.
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CIuIpterVl

CURRENT IDEAS AND INTERPRETATIONS

PaIeoiIIdiII.Mepra...I.""""ill Middle AJMrica

As PaIcoiodians cxp8Dded iato Middle America, Ibey..versed several biogeographic zones and

experienced I8IitudinaI sbifts in local megafauna As a result ofllle Oral American FaImI

1Dtm:baDge., eliDes between North and South American megafiH_ may have helped Palcoindian

adaptation .. they moved soutbwards. In other words. selective pressures acting on tool kits and

hunting tedllliqllcs. requiring intimate knowledge orindividal animal behaviors (Kelly and Todd

1918; Webb IDd RiDdos 1997). may have been gnIduaI iDstead ofrapid IUd drastic alleast until they

readied South America (Ranere 1910; Lyncb 1913).

Herd mimals such as grassland bison were DO longer available south ofNicaragua. and

hunting tedmiqucs best suited for open landscapes may not have been applicable in sliabdY IDOI'e

forested regions. PaIcoindian hunting sntegies may have shifted considerably in lowerCcmraI

America to lake advantage oftbe many genera ofground slodls, gIypIodonts.lDd toxodonts present in

this area. Moreover, gompbolbcriids were possibly the only proboscideans south ofCosta Rica and

may have behaved differently tiom -.nmodIs and lIVIStodoo. Consequently, lower Central Americ:an

bunting strategies may "ve altemated between scarch-alJd..eacount tactics in forested regions and

commUDa1 or intercept hunting in more open savannas IDd tbomscrubs.

The mimals in Table 3 represent only a small fraction oCtile aetuaI diversity d1at existed al

the time. and all ofthe species listed may or may DOt have been economically important oreven

available to PaIeoindiaDs. Taphonomic factors and n:covcry techniques have filtered or selcclively

removed smaller bones fiom many oftbese assemblages so tbat abe remains ofodIer potential prey

species such ISIag~turtles, and birds may not be accurately represented (Meltzer 1993;

LYIJIIIII994). IntelatingJy, high &equcncies ofhorse and camel bones in Mexican ardIIcologicai

sites support die idea .... they may have held ..... roles in Paleoindian economies in NonIIlIId

Central America (Frison et aI. 1971; Haynes and SIaDfonI19I4; Lara 1999; Frison 2000; Kooyman et

al. 2001), .. they did in South America (Lynch 1913., 1991; Borrero and Franco 1997; Borrero et at.
1991; Morrow and Morrow 1999:221; Aiberdi et aI. 200I).

AhhouBb die DaCIIIe orebe interaction betwa:n North Amcrian PaIcoindians and

proboscideaDs is still debated (i.e.., oppmtunistic idDings and scavenging wrsus active bunting. see G.

Haynes., [191S. 1991); Pem'soa. (2001]), the existence orsucb contacts is not questioned. Species

exploited in North America included MilllUmllhas colc.b;" MQlllIIIIII QIIIeric"""""., MIlllfllllllIrIIS

pr;"'igenills.. and perhaps C""ieronius tropicus (Webb 1992:21). Save for woolly mammocbs, all
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proboscidean species were available to PaIeoindians expanding into Middle America (Garcfa-Bircena

1989).

Coasidcring 1bat remains ofC""iet'Olliu IIId Hap/a..'otIon~well documented at several

Soudl American ardIaeolo&ical sites such as Taima-caima in Veaezuela (Bryan et 81. 1971: Ocbsenius

and Gruhn 1979; Gnabn and Bryan 1914). TibitO in Colombia (Conal Unego 1981). La Cumbre in

Peru (Ossa and Moseley 1971). Tapa Tapa<Moatane 1961; Nuftczet II. 1994)aad Monte Verde in

Chile (Dillcbay 1992). IS well IS die Lapa dos Borges and Lagoa Santa caves in Bnzil (PIous 19168.

b), it is logical to assume 1bat these pacbyderms were also bunted or scavenged in the interim regions

ofMiddle America.

In spiteof~ evidence ofdirect association between PaIeoindians and probosc:ideans in

Middle America bas oaIy been R!lCtXded in Mexico (stone objects found &WlCiated with

gompbolberiids at El Bosque in Nicaragua (Gruba 1971]. and TiIxis in Costa Rica (Snmkis ct aI.

1977}~ no longer c:onsideRd cultural and these sites should be rqarded as paleontologicalloc:alities

[Cooke and Ranere 1992e]). Mexican sites where evideDc:e for bumaa-proboscidean interaction bas

been purported (Table 3) include Santa Isabel ..... (Aveleyra and MaIdonado-Koerdelll9S3:

Aveleyra 19S6), TIapacoya (Minmbell 1978: Lorenzo and Mirambelll999). the Valsequillo localities

(Irwin-Williams 1967. 1978). Chimalhuacan (<ian:fa Cook 1968). EI Cedral (Lorenzo and Mirambell

1981), Atepebuacan., Los Reyes Acozac:. lakes ChapaIa and SayuIa. and Tamazulapan (Aveleyra

1964). Context at some oftbcsc sites is problemalic: however. and die association between stone tools

and mepfalmal ranains bas not always been convincingly demonstrated.

To this day. the excavations at Santa lsabellztapan provide some of tile best evidence for

proboscidean exploitation in Middle America (Aveleyra and MaldoDackJ..Koerdell 19S3; Aveleyra

1956). They coasist oftwo sites located in Ibe Valley ofMexico. each containing Ibe n:mains ofa

mammodl associated wi1b stone tools. Artir.:ts at die first locality include two medial sections of

obsidian prismatic: blades and a haIf-patinated ScOUSbluff:lilte point showing a post-patination break

(Aveleyra and MaIdonado-Koerdell 1953:336; Wormington 1964). These objedS sugest1bat

deftation and post-depositionll mixing may have occurral at die site.

The aTlllgement ofbones and the pn:sence ofadJDaI'b at the second locality indicated tbat

the animal was butchered on-site (Aveleyra 1956). Two bifac:es and a projectile point were discovered

amidst the remains. ODe ofabe bifaces is bipointed or willow-leafsbaped with a serrated knife-like

edge and nails what M8cNeisb (.9Sa) bas c:alIed Lema points (WonniDgton 1964). TIle projec:tile

point is especially interesting since it exhibits both similarities and diffcrnces with Clovis points. It is

Ianc:eolate in shape with a slightly expanding base which tapers to a narrow tip. The DIIrgins are finely

retouched and the acute angle of its distal halfmay be die result ofresl8pening. Ahbough it does not

appear to be Outed. it possesses a large longitudinal end-dliDning scar 011 one side ofits base 1bat



extends to its IJIid.line and WE partially '11akcd over" by subsequent IaIeraI removals. It is difficult to

teU ftom published pictures and line drawiDp iflbis large sea" is the remnant of.. old tlute « is

merely a pscudo-Oute. Geologic ....of1he deposits indicafcs Ibat dais poICIItiai kiD site is

approximately 11.000 I"e yr B.P. (Table 4) making it coatemporaaeous with Clovis occupations

fiInher DOI1b.

At Ibe AraIiUIs locality in die Valsequillo Reservoir a projectile point tiagmcnt was found

embedded in a IIWIIIIIClIh 1IIIIIda"b1e (Armenta 1971). An naminIlioIl oftile boDe anJIRId tile lesion

indicated tbat the JDm1IIlOCh did not die fiom this wound. The projectile point itselfdoes not show any

diagnostic: technological traits auociating it with known PaIeoindian industries. adler signs of

butcbering and COIISUIDpIion at Valsequillo include unmistakable~ burnt bones. and breakage

(Armenta 1971). More receatIy... age of 16.000-14.000 I"e yr B.P. was sugested by Pichardo

(2000) for the Izrapan and Valseqwllo an:bacological sites. based on regiouI stratigraphic conelations

and tepbrocbroaology.

In addition to the Mexican evidence. possible cUllllalts were reported on a sIoIb bone

recovered near the Rio de fa Pasion in Guatemala sugesting 1bat the animal may have been butchered

by humans (Woodburn 1969:122).

The late Pleistocene paleontological record ofMiddle America is roo scant at the moment to

help answer questions regarding tile possible cause(s) oftile megafaunal extinction. It is still

impossible to determine what role. ifany. humans may have played in the extinctions 1bat occurn:d

between Nonh and South America. We know that at least IS genera of large herbivores (Martin t967.

1986; Janzen and Manin 1911) and 10.imaI filmilies (Webb 1997) died out in Middle America at the

close oftile Pleistocene. Ahbougb the Younger Dryas was not a retum to filII glacial conditions.. its

sudden cooling and tile rapid warmiDg dial followed caused significant sIn:ss on the existing plant and

animallife. Mass extinctions may have resulted tiom this exceptional "back....o-back" combination of

drought. rapid cooling, and warmiDg (Ha)lleS 1999). This c:ouId also explain why large scale

extinctions did not occ.dngprevious scadiaIs and interstadials. as they were more grad....

PaIcoiadia. T• ........,. ia Middle Mierira

Tedmological and typological analyses ofentin: assemblages can not oaIy reveal what activities were

C3'ricd out at specific sites but can also yield key information n:garding similarities and diffiRnces

between North. Middle. and Soudl American PaIeoindian adaptive strategies.

T_ ,.",.
Table 10 presents a COIDpII'Itive checklist ofmajor non-projectile point rools tbat have been found It

North American Clovis sites (Stanford 1991; Gramly 1992) compared to artifilds found in Middle
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America. Perhaps Ibe most significant tedanological difference between Nonh and Middle American

late Pleistocene IiIbic assemblages is a conspicuous absence of'"prismatic blades in die .....

IDdced,~ IIId ... polyhedral bIIde cores simiJlr 10 diose tiom the BIIdtwafer Draw

(Green 1963; MGIItgOIIIery aad Dickeasoa 1992; Boldurian and Cotter 1999). Keven Davis. Pavo ReaL

Gault. (Collins 1999). Adams (Sanders 1990~Marteas.. Bos1rom. KIostermier(Morrow 1996), or

Canoa-Coan-Sbort (Brostcr aad Norton 1996) (see Collins [1999] for a more complete list ofClovis

blade sites in Nordl America) sires an: way ... in NcoInJpical PaIeoindiml asscmbl8ges n:cordcd to

date. Indeed. die 0DIy convinciDg evidence for large Clovis-like blade producIioa south oftile Rio

Grande bas come tinm Ibe EI Bajio and Rancho El Aigame sites in Sonora, Mexico (Robles Ortiz

1974; Sanchez and C8rpenIer 2000). where a macroblade and a core plalform rejUVeaabOD tablet were

found.

Gruba and Bryan (1977:252) illustrate two offive ......... blades discovered in situ at Los

Tapiales. These examples an: small (widest measuring 13 nun (Gnabn and Bryan .977:25 IJ) and DO

Clovis-like blade cores or blade IlllllUfaduring by-products were found during the excavations. BI'OWD

(1910:317) also noted III absence ofblade tools amoag the IItif8cts collected ItGIber G.-emaIan

localities in the Quiche Basin. AIdIougb the IitIIic assemblage fivm Guardiria contained many blade

like flakes and ridge spills, true prismatic IDICrobIades and lDIIIufiIcturing by..products.. such as

exhausted cora and rejuvenation tablets, were DOt observed during my aualysis (Pemon 2003, in

press). In Pan8ma. a few bladelets and ba.le-like flakes were discovered at Ibe La Mula-West site and

a single large blade was collected at Late Alajuela (The Iitbic assemblages fiom Guardiria. La Mula

West, and Lake Alajuela WIll be discussed in more details in the following section).

With the exception ofprojectile points and cer1ain scrapers.. there appears to be an absence of

formalized lithic tool types in Middle America. In fact. a large portion ofMiddle American

PaIeoindiaD tools were fashioned OIl amorphous Oakes widl DO real staDdanIi.zatio in shape or form.

This seeming technological expediency may have been an adaptive response to panicular late

Pleistocalc-carly Holocene seasoaal resources or simply a reflection oflitbic IIIIIerial abllDd8Dce

and/or aear-q..-ry use IIId discard behavior.

As for bone. ivory, and wood tedInology, I8pboaomie factors in die NCObUpics are certainly

responsible for the present lade ofPaleoindiaD tools made fiom these organic materials. While there

have beea many claims for III1bropogenedc modified bones in Mexico (SoIOrDno 1919).

waequivocal PaIeoindian bone tools fiuIII...1e cc:Dex1S bave yet 10 be discovered in Middle

America. It is perhaps only a matter oftime before boneIivory tools an: found in cave sites or in D:I

regions ofDOI1bem Mexico.
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UIIIk..........

Not unexpectedly, very IiUIe bas been wriuen 011 Middle AmericaIl PaIeoiDdia stone 1001 tecImology

given die .......... ofIIIOIt assemblages recovered thus far. Some norable lower Central American

exceplioas include die collections tiom O..mria and La MuJa...West, wbidI will be examined in more

detail in die followin& cbapter.

a..is a" Vcna FI'I'MtI1IIIf....... TeeM....

Morphologically, lIIIIly Middle American Outed IaDccoIate points tend to bave constricting or

~ outlines (SDIISkis 1979; Morrow and Morrow 1999). It bas been argued that Clovis point

bases underwent gradual dIaDge Ii1m sttaigbt (i.e"9 panllel-sided~ to waisted.. and sIemmed IS dleir

makers moved IioIIl North to SaudI America (SnInkis 1979). According to this bypoIbcsis, South

American FPPs are seen as die final stage ofan evolutionary transformation that began widl southern

Plains Clovis. While Snarskis (1979) bas argued for III adaptive explanation for this~

Morrow and Morrow (1999) have sugested that simple stylistic drift could explain Ibese

morphological changes.

Flaking sca'S 011 a few Middle American Clovis-like specimens (SnarsIds 1979; Hester et aI.

191Oa. b; RaDen: and Cooke 1991) indicate Ibat some~ 1II8IIufactun:d by removing large

transversal dainning Oakes fiom opposite margins which ttaveled beyond die preforms' mid-line. Once

die desired thinaess was achieved.b~ retouch WBS used to shipe die points. This last step

removed the initiation and termination sc.-s ofthe pnvious lateral thinning Oakes.. leaving broad

transverse concavities on the centtaI surfaces with blades surrounded by ..u parallel Oakes scars

(s.-skis 1979, Hester et aI. 19IOa, b; Ranere and Cooke 1991).

As for Middle and SouIh American FPPs, IIIIIlY began _large, flat Oakes (Bird and Cooke

1971: RaDen: and Cooke 1991; Morrow and Morrow 1999) that were biracially thinned by removing a

series ofexpanding Oakes fiom opposite~ These Oakes overlapped at the poinlS' mid-line often

leaving daeir central surfaces thinner cban their edges. Final sbaping WBS accomplished using

b.....pen:ussioa and pressure (Ranae IIId Cooke 1991; Parson and Bosttom 1991). On

occasion. suftkicDtly Oat and thin flake blanks required only a minimum ofbimarginal retouch to

obtain a finished tool. Sucb points exhibit large intact portions ofthe original Oake blank's ventral

surface whicb appear as pseudo Outes (Bird (969). Conversely, Outed Ianceolate points were

fashioned by multi....' biracial reduction of'" Oake blinks to acbieve desired shipe and thinness

(Cailaban 2000; Bradley 1912. 1991, 1993).

Although mudt emphasis bas been placed on these contrasting reduction strategies (Bini and

Cooke 1971; Ranere IIId Cooke 1991; Parson IIId Bostrom 1998: Morrow II1d Morrow 1999). it

should not be forgoUell that some lower Central American Clovis-like points (e.g., Swauger and



Maycr-oata 1952. Sheets and McKee 1994:232. and possibly SnarsIds 1979.. fig. 2b).. as well as

Nortb.Amerit=-l examples (Leoabardy 1966:21; HaIIIIlinp 1970:117; McCary 1985; Davis 1993:270:

Morrow and Mmow 1999:223; Holen 200I:182) \Wft also ID8IIUfadm'ed with minimal retouch on

large. Oat Oakes. Since we know dial lower Central American PaIeoindians used many different ways

to manufacture their projectiles. the: posited teebnological dichotomy between Clovis-like and FPPs

may.. in filet. be more appIRIIt tbm raJ. Perhaps the question we sbould DOW pose is wbeIbcr FPPs

were fashioned exdusively 011 .... t1at flakes. As our.....1e size~ the idea ofDdUaIIy

exclusive manufacturing tedmiques for Clovis-like IIId FPPs may DO longer be tenable (Morrow and

Monow 1999:223). The pn:sence ofmixed technologies in Lower Central America could represent a

form ofcultural ttansitioD or amalgamadon which could support the ideas that die Isdunian region and

Nordlem Souda America were zones ofsignifiant evolutionary change or contact between distinct

NOI1b and South American Paleoindiaas (Bryan 1973a).

Middle A..ricaa Paleailldiaa ue.ic Material .........t SIn....

The lack ofinformation on the provenance oflitbic materials exploited prehistorically in Middle

America hils IIIIde it almost impossible to CODS1l'UCt models ofseasonal bunter..gadlerer movements

incorponlling stone procun:meat strategies. Gcograpbic sources ofIitbic materials found at Middle

American Paleoindian sites have only been identified for a few assemblages in Mexico.. Belize..

Guatema.Ia. Costa Rica. and Panama. In many of1bese c:ases.. however.. provenance oflithic DWteriaIs

is known simply because die sites in quesdon are q..-rylworksbops. FortunIIely.. resean:h in

Pn:columbian obsidian trade and commerce bas initiated a program of1l'aCe element cbaracterization

and localization ofgeologic soun:es for many Mesoamerican obsidian types (see Braswell et aI. [2000J

for a review ofobsidian sourcing studies in Maya regions). Active prospecting and research in the

cbert bc8riDg zones ofBelize (Shafer and Hester 1983; Oland 1999) bas also identified sevaallypcs of

cben exploited prebistoricaUy since Paleoindian times (Hester et aI. 1982). Nevenbeless. the: majority

ofnon-obsidian lithic material soun:e in Middle America remain unknown.

(fwe examine the geologic history oftile Central Americaa NeoIropics.. we find dial it

presented. IJe8SUI'e trove ofcryptocrystalline stones for Pn:cohunbian groups. First.. the many

'VOlcanic chains provided • host ofusable igneous stones such as obsidian, ignimbrite.. rhyolite.. and

basah. The spatial distributioo oftbese lithic materials would obviously follow the TVMB and the

CAVA which IoagitudinaIIy divide and spill the soudIem halfoftile continent Second. the

emergence ofIII8riDe secIiInenr.y bIsiBs forIninB most of1he contineataI ..... brought imporIaat

sources ofchens and jaspers. Rivers Oowing out to die ocans 011 eidlcr side oftile contiDealai divide

transpoI'ted these stones and redistributed them at lower elevations downstream. Since Central

America is aossc:ut with innumerable streams, lithic materials available to PaIeoindians may only have



been a river away. Hence.. it is c:oncciwble dIat Central American PaIeoindian lithic meriaI

procunIDCIIt strategies reIicd primarily 011 a ubiquity ofsecondary sources. This might explain why

large bifacial cora and Uk cadtes do not appear to have beeo used in Middle America.

In North America.. Clovis lithic IIIIICriaI procurement strateaies have beeo cbaracterized by

the use ofhigh quality cryproaystaIliDe stones (Goodyear 1979).. often necessitating long distance

travel to acquire (amDing they were procured directly). The discovery ofa Clovis point _ the

Kincaid Rocksheltcr in Texas.. fashioned &om Mexican obsidim ftont the EI r.aiso~ IDOI'e than

1000 kID away (Hester et al. 1985; Hester 1981). sugpsIS 1bat Clovis lidlic procurement sttategies

and/or social activities. (Bamforth 2002) may have been similar in Mexico. However.. it is difficult to

determine i( or bow, die exploitation ofIitbic materials changed beyond the Isthmus ofTeh....tepec.

In G...... for examp~ tine ditrerent types ofobsidian were identified _ the Los

Tapiales site (Stross et aI. 1977). Two oftbese sources. die Rio Pixcaya and San Banolome MiIpas

AItas.. an: located _ distances of50 and 75 laD respectively, while die third lies approximately 55 km

away near tile Tajumulco volcano (Sttoss et aI. 1977:116). While most ofthe lithic material found _

Los Tapiales was composed of load bIsaIt. _least 20% ofebe dcbitage was obsidian.

PaIeoindiaDs aldie Guardiria qtIII1Y/worksbop in Costa Rica used eben river cobbles

available on-site (Snarskis 1979; Castillo et aI. 1987). Although this material contains many impurities

and is ofmediocre quality, substardial manufacturing activities were carried out at Guardiria (Pearson

1991). FIindmappcn used these stones to fashion boIb tlutcd points and expedient tools. Sips ofbeal

tteating was observed on one Outed point (Saa'sIds 1979:121) and may have been a common practice

to improve the quality oftile meriaI. It is interesting to note, bowever, that at least one fluted base

(Figure lSi) found at the site was fasbioaed fiom a ditrerent, high quality.. jasper. UnfOl1UllateIy, it is

impossible to tell ifthis jasper lepresedt5 a true exotic, III import ftont anoIher nearby SOIB'Ce., or

simply the odd cobble among the local cbens.

Paleoindians at La Mula-West used a local translucent and briUle agate to fashion their Outed

points (Ranere and Cooke 1992b, 1996). Broken prefotms and manufacturing waste found at this site

display squate and creDIted IongitudiIB hctuns and spells resulting Iiom heat stn:ss. Most curious is

the fact 1batdie agate cobbles used at La Mula-West 1ft found within Iarp accumulations ofbelter

qualityjasper nodules.

Paleailldiaa ~ies'" Settle_at Pa....... Middle AIaerica

At present., IIdIaeologists can only sp"CUlate 011 the fiequency ofraidential moves and distance

traveled each year by the first Middle Americans (SuroveIl2000). Nevenhe_ certain geognpb~

biotic, and clm.tic characterisaics ofMiddle America can help us formulate teslable models.



From a general pelspective, Middle America caD be described as a narrowing corridor

between North and SoudI Amerk:a. Pbysiograpbically speaking. it is cbaraderized by tine principal

zones: I) C08SIaIIowI8nds, 2) inteIlIIedi8fe blsins IIId vaUeys.1Dd 3) relatively unintcnupIcd IDOUIdain

ranges fiom Mexico to PaDama. As if8oiD& Cbrough a fimDeL PaJeoindians moving SOUIb bepn to

c:oloni.le .-rowerand IIIII'OWeI' combinations ofthese tine major babitals. Consequently,

environmenlal differences, fi'om an aJtjtudinal point ofview, were more rapid aDd~ as 8Iy

coloaian If'IIIC*becl Souda Amerk:a. This is pcrhIps die single most iIDporIIDt factor 1bat can help us

undenIand the mmy facets ofMiddle America PaIcoindian Iifeways. Whereas ardIaeologists

studying PaleoiDdians in open regions have often adopted a "'horizontal'" pelspective to explain

settlement pattems, lidUc pI'OCIftIDeIIt strategies, aDd general economies., a i6yertical" appR*h is

aec:es., to reach die same goals in Middle Amerk:a. That is to say, ...-yhalImarb ofNordt

America PaIcoindiaa adaptive suategies CIIIIIOt be applied uncritically or even be expected to be

relevant in many Middle American regions.

As demonstrated by die paIynologic:al record, North and South America were not linked by a

COIIIiIIIIoas open corridor during die late Pleistocene (Ranere 1910; Hom 1915; R.aIIfft and

Cooke 1991; Piperno et aI. 1992; Cooke and Ranere 1992c; Cooke 1991) as previously suggested

(Lodlrop 1961; Lynch 1913). This assertion was based primaily on the belieftbat PaIeoindian

subsistence economies wen: centered on megamammal hunting and that groups circumvented enclosed

forests and res1ricted tbemselves to open ranges. Nevertheless, it has now been demollstrated that a

large explllSe ofopeD grassy savanna and thomscrub was present along die Panamanian Pacific

lowland. wbkh may have accelerated buman dispersal along this coast (Piperno and Jones. in press).

Since Outed points were discovered at Lake Alajuela. less 1ben 30 Ian fiom the ttopical forest

identified at Lake GaIiin, we must conclude tbat PaIeoindians were familiar with. IIId exploited.

resources within these more eDClosed tropic:al biomes (Ranere and Cooke 1991; Piperno et aI. 1991;

Roosevelt et at. 1996; Cooke 1991; Roosevelt 1991). The sudden increase in cham:d phytoliths c.

11,OSO I..C years ago at Lake La Yeguada suggests 1bat PaIeoindians migIIt also have intentionally kept

the CIICIOIChiDg fiwest at bay for some time. Intenstingly. inc:rascd dIIn:oal production was also

recorded It Lake Quexi1 before 10,750 I·e yr B.P. (LeydeIl et aI. 1994:200) and in the Bald Hills..

ofBelize It 11,210 I·c yr B.P. (KeI..... 1975). A simillr paUem his been eDJelging in SouIb

America where high COIICCIIInIions of lite Pleistocene cb8n:oeI have been interpreted as having

anduopopnic origins (Heusser 1994; Behling 1996; Moreno 2000). However, it bas been sugested

that this charcoal increase could n:prescnt a natural world-wide tropical phenomenon associaled with

the Younger Dryas event (Haberle and Ledru 200I).

0Iher sites such a Los TIp__ Iocared It.. altitude of31SO III. or G..-diria. discovend It

an elewtion of700 III. detaoostrate that they were surromtded by alpine paramo or montane forest



when occupied.~ die geognphic: dislributioas ofPalcoindian sites suggests that die first Middle

Americans were able to exploit resources wi1biD tropical forests, moataDe fonsas. and dIy savannas

(Cooke 1991; Piperno 8Dd ParsaIl 1991). It is likely .... late Pleistoccae groups living in die Cenaral

American NCGIIOpics wen: seasonally mobile. HImtiDg bands may have shifted between IIlOUIltainous

forest and low-lying semiarid prey species as availability dictated. El1CIIIIpmcnts locared in semiarid

tbomsaubs probably took adV8lllage ofsuch resources as succuIeats. mesquite" DIdS., rabbits, and

Iiz8nIs wbich may "ve been • integral pm oflbese IaIe PIeisIoceDe hUDter-pdlerels" eccJIKWIlies

(Piperno et aI. 1991; Flannery et aI. 1911: Man:us and Flallnery 1996). The pn=sence ofnumerous

large keeled smpers and planes with silica sheens found at some sites indicates tbat plants were

processed on a regular bais. We must also c:oasider dial coastal n:sotReS such as fish. ...me
nupmnals, and _Ufish may have contributed to ...Middle AmcricIn Paleoindian diets (Orr 1962;

Llagostera 1979; StoIbert I98S. 1911; Sandweiss et aI. 1919.. 1991; ChaudJat 1992; Dixon et aI. 1997;

Fedje and Christensen 1999; Keefer et aI. 1991; deFrance et aI. 200I: Rick et aI. 200I). Unfortunately..

bone and plant macrofossil presemdion is poor in open air ttopical sites so we can only speculate as to

die species listed on Middle America PaIeoindian menus until more evidence becomes available.

We should also not fcqet that fh:sh water was a scarce commodity duriDg die long and arid

late Pleistocene summers and must have been an important detennining factor in the settlement

patterns ofMiddle Americ:an Paleoindians. 8easoDa1 ponds and creeks., springs., and swamps may have

been vital plheriDg places for both animals and bUDBIS. Movements between the dIy lowlands and

IIlOIe temperate highlands may have been determined by die seasoaaI availability ofpotable water.

AItbougb abundance rather than quality ofstones may have been a key variable in detennining litbic

material procurement strategies (AndrefSky 1994), access to ftesb water during dry seasons may have

overridden all OIlIer factors and could explain why low quality stones were sometimes used to

manufacture Outed poin1s. ThUS., early Middle Americans may have been tethered to water soun:es

during summer months (cf. Taylor 1964). Viewed in this manner" it might be possible to test ifa

correlation exists between the quality oflitbic materials found at sites and seasons ofoccupation.

All in all., it is safe to assume that PaIeoindian adapIations to Neottopical environments wen:

eXlJemeIy plastic, and the ecological vnability CIICOUIItered by tbese arty hUDter-gatberers did not

present a serious obstacle and may.. in fact, have been advmaaaeous.

.Art .... BeliefS,...

Clovis mobiliary ., in the fonn ofengraved limestone tablets bas been found • the Oaub site in Texas

(Collins et aI. 1991; Collins et at. 1992). Although there is no Middle American counterp8rt for these

types ofartifacts., PaIeoindian bone carvings have been discovered in Mexico. The first is the

Tequixquiac camel sacrum., which was carved into the shape ofa dog or wolfs bead. The ochers
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consist ofa collection ofmegafaunal bones that display etched drawings ofanimals and gccmcttic

shapes n:covered fiom the Valsequillo localities (Armenta 1978). Among these is a proboscidean

pelvis with C8I'VCd images Ibousht to lepaeseut a tapir or feline. a IIJ8IIUIIOIb or mastodon. and a bisCll

(Armenta 1971.,~ 70). It sbouId be..uioDed., however. that die audlenticity oftile artwork remains

in douk (Ga'efa-B6n:ena 1919). Thus far., the use ofochre. which was prevalent at rany early sites in

Nonb and South America., bas not been doc:umeated in Middle America.

Early M........ to tile c.......
Renewed interest in prehistoric maritime ....vel to and within the Americas (Stanfonl and Bradley

2002) leads us to ponder ifPaleoindians ever colonized the c..bbean Islands. Altbougb the tenn

"Paleo-Indian" bas been used on several occasions to describe die earliest insular populations (Cnaxent

and Rouse 1969; Kozlowski 1974., 1910), late Pleistocene diagnostic: projectile points .ve yet to be

discovered on1be islands (Bullen 1976). Thus far., the earliest sites belong to the Casimiroid and the

Monlanoid complexes ofHispaniola. Material fi'om the Casimira site is believed to be 7000 I·C years

old (Cruxent and Rouse 1969; Rouse and AllaR 1971) while the earliest dales &om tile Mordan site

arc no earlier than 4500 I"e yr B.P. (Cnaxent and Rouse 1969; Rouse and Allaire 1971).

One ofthe models put forth to explain the colonization ofthe c..'bbean Islands traces the

origins ofthe earliest migrants to the £1 lobo and EIIDga industries ofVenezuela and Ecuador (Raggi

Ageo 1971; Kozlowski 1974., 1910; Veloz Magiolo and Vega 1912; Veloz Maggiolo and Martin

1911; Callagban 199Gb). For example., Veloz Maggiolo and Martin (1911; also Veloz Maggiolo and

Vega (982) have argued that the macroblades and keeled scrapers characterizing the MordaDoid

complex resemble unifacial tools fOUJ'Kl in £1 lobo assemblages. Based on these similarities, the

audaors suggest that the first humans that navipted to the islands were desc:cndants ofearly

Venezuelan PaIeoindiaDs. Cal..... (l99Oa, b) posits that the early Sand Hill complex ofHelize (c.

9500-a000 I..C yr B.P.) (MacNeisb et at. 191Gb) is also related to loboid and MordaDoid iDdus1ries. If

dais is the case., it may add support to the existence of..early cin:unl-Cmbbean PaIcoindian culture

area (Pearson and Bos1rom 1998). Similarities between projectile points fiom Panama and Florida

(Faugllt and Dunbar 1997) suggest that population movements along the GulfofMexico were possibly

widespread and bi-din:ctional (Faught and Anderson 1996; Faught and Dunbar 1997; Faught n.d.).

Finally, aIIhou&b highly suspect, it is WOI1h mentioning the discovery ofa hUIIIIII skeleton It

Ibe Cueva del TUneI in Cuba esti.-cd to be 10,550 l"c yr B.P. (Cal..... 2000., pen. comm.). This

date was obtained by ploaing the co...... weight oftbe human bones on a radiocarbon n:gression line.

The predictive equation was derived using ... different bone samples oflmown age and collagen

c:ontcnt collected dIIougbout C.... (Vento Callosa et aI. 1911). Despite Ibe fact that results among the

control sample showed some correlations and potential application for this indirect dating technique,



nooe were older than 1620 I·C yr B.P. Mon:ovcr7 site specific taphonomic factors and soil chemistry

were .idIer assessed nor COIdI'OIIed for by die 8Idbcxs. Hence. until this bUllllll skeleton is dared

din:cdy7 it canaot be considered as evidence ofa PaIeoiDdian presence 011 the Greater ADtiUcs.

TIae First SM.. Aaerica.

SA".......

Receat CI'IIIiofilcial analyses ofearly Nortb Americans (Steele and Powell I~ 1994. 1999; Chaar:rs

et aI. 1999; Owsley and Jantz 1999; Powell and Neves 1999; Powell and Rose 1999; Jantz and Owsley

200I) have corroborated what Souda American raean:bers bad claimed for some time-dlat 1be

earliest inhabitants of1be New World wen: physicaUy different tiom contemporary Native Americans.

The Lagoa sma b...... ranains. for examp~ !Bve been something ofan auomaIy ever since

dleir discovery (LamiDg-Emperaire et aI. 1975). A.ItbouIh the unusual cbaracteristics ofthe skeletons

composing this anc:ient Brazilian population have been explained in many dit'ferent ways. most

iDIerprefations coaclude Ibat die Lagoa sma humans wen: quite different fiom contemporary groups.

In an attempt to solve this enigma. Neves and Pucciarelli (1919. 1991) compared the Lagoa Santa

skeletons to adler South American PaIeoindian nmains as well as many Old World populations. The

Brazilian crania were dolicboc:ranic and did not display specialized Mongoloid traits. Using principal

components analyses Ibey observed that South American Paleoindians clustered with South PKifk:

Asian populations and Australians. Neves and Pucciarelli did not suggest that direct migration between

the two COIItiDents was responsible for tile similarity. Ratber7 they interpreted this as evidence Ibat

both early South Americ:ans and AUSb'aIians shared common ancestors. The team suggested tbat both

the Americas and Australia may have been colonized by a generalized Asian population mated to die

bumans discovered in Ibe Upper Cave at Zhoukoudian (Kanuninp and Wright 1911). According to

tbis mode~ some oftbese DOD-Mongoloids moved south fiom China and settled Southeast Asia and

Australia while odlers moved north and eventually crossed the Bering Land Bridge (Neves and

Pucciarelli 1991:270). At the center ofthis coatroversial bypodIesis SIIIIds "Luzia", a woman found at

Lapa Vermelha IV believed to be 11,500-11,000 years old (Neves et at. 1991; Neves and Blum 1999).

Acc:ordinl to Neves and colleagues. the r.:iaI SII'UdUI'e ofLuzia resembles that ofAusttalian

Aborigines as well as some Afiicans. These researcbers believe that Luzia was a member ofa smaI~

initial population that might have lODe extinct following the radiatioa ofMongoloids into South

America.

AnodIer comparative analysis oftile Laaoa santa remains was canied out by~Heim

(1994). Her study compaRd 40 skeletons fiom two caves (Sumidouro and Escrivania 110 to other

early human remains fium Cen1raI and SotO America. Soto-Heim appears to !Bve independently

n:a:hed the same basic conclusion. Neves and Puceiarelli (1919, 1991). Her Lagoa Santa sample
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shared 5__ fea1un:s IS odIcr SouIb Amcric:an PaIeoindiaD remains but Wfft clcs1y not related to

Mongoloids. Soto-Heim suggested dIese bumans were cblracrerized by plesiomorpbic pre-

Mongoloid strue:UIIeS and bid ...-evolulioD &om Asiatic Mongoloids (1994:81).

0Ibcr arty Bruilian skeIetoas tiom dle proviDces ofRio Grande do None and Piauf show

similar pneralized and robust traits. aacsting to a widespread population (Peyre 1993, 1994; Peyre et

at. 1998). One fen8Ie in pavticuIar, disc:ovcred at the Toea dos Coqueiros roc:ksheller, was found

8SIOCiItecI with bodl. UIlfIuIed stemmed and trianguIa" bifilcial point (Lessa and Guidon 2002).

Brazilian raeardaers also eX8liDed ArdIaic and later skeletons but were unable to detect

signs ofgradual evolUlionlry proc:esses that might explain the cransition fiom a dolicboc:ranic pattern

to a meso- or bracbic:epllalization (Munford et at. 1995). Consequently, dIis dichotomy bas been

intcrpn:fcd as evideIIcc .... Soudt America was c:oloai2.ed by at least two distinct popuIaIioas.

Additional suppon for this idea bas come fiom studies ofFuegian populations wbo display

pecuU. c:raniaI morphologies aaribufed to cold adaptation (RoIhbammer and Silva 1990) combined

with a retention ofnon-mongoloid PaIeoiDdian cbaracterisIics (LaIueza Fox et aI. 1996; Hernandez et

aI. 1997). Indeed. blBMDS who lived at the SOUIbcm tip oftbe c:ontiDeat possessed many oftbc same

cbarac:teristics obseried in tbc Lagoa Santa remains and resemble Ainus.. and Australians. Laluea Fox

et at. (1996) and Hernandez et at. (1997) sugest that these Fuegian-Patagonians may be relic

populations that first arrived in Tierra del Fuego 12,000-10,000 years ago and evolved in refalive

isolation following tbe post.Pleistoceae sea level rise. As wi1b tbe more ancient South American

skeletons., s1atistic:aI tesIs incorporating die Fuegian groups demonsttated that they did not cluster with

typical Mongoloids (Neves et at 1999a; GonzaIez·lose et aI. 200I).

Labr (199S) believes Fuegians represent peripberaI groups ofan ancient non-Mongoloid

radiaIioa that may have encompII5SCd tbe entire ciraun-Pac:ific including Southeast Asia. Nonbeast

Siberia, and tbe New World. AJIbough she agrees with many researdIers who posit that the Americas

were first colonized by generalized SUI'IdadoBts. she does not believe this is necessarily evidenc:e for

close genetic affinity with OIlIer Southeast Asians or Australians c:onsidering that most modern humans

living during die PIeistoa:De were less specialized and COIISicIerabIy IIlOR robust. SiDc:e tbe Sinodont·

Mongoloid morphological pattern evolved fiom these generalized Sundadon1s., boIb populations were

c:ontemporaneous before Sinodonts became dominant in nonbem Asia and tbe New World. Hence,

representatives ofbodllbese populations could have traversed die land brid&e and make their way to

die New Wcwtcl(L8hr I99S:170).

Generalized physical fe8Iuns were also recorded on the individual uneanbed It Pali Aike

Cave in 1937 (Bird 1988). Allbough T..- and Bird's (1981) initial study classified the Pali Aike

dentition IS Sinodont, several re-investiptions have now demoustllltcd 1bat dlis skeleton is disdnc:t and

its dentition unlike any modem Native Americans (Steele and PaweD 1993, 1999). Moreover, a



craniometric analysis revealed dIIllbe Pali AiR ClWliIDll was simil. to those fiom Lagoa Saata

(Neves et aI. 1999a, b).

II...".......

As stated in Chapter 5.. modem Chibcban mtDNA fiom Paaama and Costa Rica is composed mainly of

baplogroups A and 8 (Tononi et aI. 1994b; 8aIisIa et aI. 1995; Ko.... et aI. 1995). The absence of

haplogroups C and D amona these lowerCCIItnI American IfOUPS bas been explained by genetic drift

during the Chibcban edIDogenesis (Ko...... et aI. (995) and/or a population crash following die

SpaDisb conquest (Crawford 1992; 1998). Soutb oftile Isthmus., mtDNA diversity increases once

again widI the reappearance ofhrlplogroups C and D.

Resean:bers working in South America have been able to sample a great number ofNative

Americans still extant on that c:ontiDent. Genetic information bas been gadIcred fiom die Amazon

basin, tbe high Andes., and as far south as tbe Magellan S1I'ai1s. Ifwe examine baplogroup

distributions.. following a nortb-souIh eliDe.. we fiDd that all four hrlplogroups are present in

nortbemmost South America with a predominance in A, followed by similar percentages ofC and D..

and very little to no 8 in some popuIaIioDs (Merriwether et at. 1994). A ditTerent picture emerges in

die southern regions oCtbe Bnzilian.Arna2DL The general mtDNA pattern in die tropical forest is

eharacterized by a marked increase in types C and D associated with a decrease in haplotypes B and A

which are at times completely absent in some tribes (Meniwed1er et aI. 1994; Monsaive et aI. 1994;

Torroni et aI. 1994a). Results fiom ODe study cIemorb1n1ccl that 92% ofBrazilian Indians tiom 9 b'ibes

(0=20I) did not possess haplogroup A (Merriwedaer et aI. 1996). Some exceptions showing high

incidences ofbaplogroup B include the Krabo (5,./0. Salzano et al. 1997).. the XaY8llte (84",0, Ward et

aI. 1996), and a grouped sample ofeigllt Amazon Indians (2.") analyzed by Santos et aI. (1996).

Haplogroup 8 bas its highest expression in highland Aymara and Quecbua groups along die

Penavian and nonbem Chilean Andes. The 9-bp deletion appears fixed among some b'ibes sucb as the

G.-nacagua and the lIapara (Merriwetber et aI. 1994.. 1995b). A simi" 6-bp deletion as the ~Huerar

deletion" (Santos and Barrantes 19948, b; Santos et aI. 1994) was also observed in some Aymara

individuals but Ibis SouIb American version was associated widI a D backgrotmd (Meniwedler et aI.

I99Sb).

A new study of611 Colombian Natives by Keyeux and colleagues (2002) bas recently

produced some notable resulls. While baplogroups A (31%).. B (30%).. and C (26%) were distributed

more or less equitably.. baplogruup D was quite rn (6%). FunIIenncft.. mtDNA from twenty

iDdividuaJs, which did DOl belong to die four major foundiDg blplogroups.. was ebaracterizcd by .. ad

hoc designation (baplogroup E) which mi&ht conrain haplogroup X (Keyeux et aI. 2002:222).
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Investigaton also observed .... haplogroups A and D appeared geograpbicaIly segregated. Tbe high

occurrmce ofA in Ihe north and D in Ihe south was explained by a dual migration into South America.

Along die soudaem exteIISion ofllle Cordillera. mtDNA hapIogroups an: c:t.actcrized by low

pen:cn1Iges ofA and B. and a co-domiDaDce ofC and D among Ihe Mapucbe and Pebeuncbc (GinIber

d at. 1993; Railliet d aI. 1994; Meniwedlcr d at. 1994. I99Sa; Moraga d aI. 1997). This overall trend

continues to the tip ofllle continent where baplogroups A and Beventually disappear in Fuegian

populations (Liop et at. 1995; Moraga d aI. 1997; Moraga d at. 2000).

Tbe absence ofhaplogroups A and B IIIIOIIg die soutbemmost popuJabons is interesting and

could denote a stochastic loss ofalleles througb time or a separate migration event or process (Moraga

d aI. 2000). Ancient DNA studies can help identifY which ofdJese hypodleses best explains Soudl

Americ:an baplogroup disrributioas. Analyses ofPrecokmbian skeletons tiom SouIb~ and

espec;ially fiom the soudlem COIle. are important since possible descendan1s ofearly Americans found

here an: less likely to have been admixed by subsequent migrations &om the 1IOl1b.

Analyses ofeight mummies fiom Colombia (Moasaive d aI. 1994. 1996), dating between 101

and .7SO years. showed a pn:dominanc:e ofbaplogroup A (0=5). followed by C (a=2). and B (n=I).

Anodter aDNA study of60 skeletal remains belonging to four extinct Fuegian populations revealed

that only baplogroups C and D were pn:sent in Patagonia (Lalueza Fox 199&1. b). Lalueza Fox

(l996b:SO) also reported that Haplogroup B was DOt found in a IO.OOO-9S00 year old individ_ ftom

Chile. Haplogroups A and B were also absent tiom a sample 24 Fuego-Patagonians estimated to be

between 4000 aDd 200 years old (Glftfa-Bour d aI. 1991). Aa:ording to some auIbors. the overall

geographic patterns in ancient mtDNA disrribution in South America does not support a genetic drift

model but rather a '1wo-wave" migration scenario~hi d aI. 200 I).



RECENT STUDIES IN LOWER CENTRAL AMERICA

This section presenIs results &om collections analyses. SlI"VC)'S. and excavalions I carried out in Costa

Rica and Panama between 1997...2002. Survey mas and site locations are presented in Figures 9 and

10.

Curcliria

1_~..CMItDtt

The o-diria site oc:cupies a series oftar8lcCS in die Turrialba Valley (700 m1.5.1.) 011 the Atlantic

side ofthe Costa Rican divide (fig1R II). In 1975. Snarksis (1979:126) found artifacts dispersed on

three terraces encompassing 100.000 m100 a point ofland at the confluence oflbc Reventaz60 and

Tufs rivers. This ideallocatKm served bodl. a camp and a pmaaremcnt IIa for river cobbles.

However. the available d1erIs contain many large quanz crystal iDclusioDs and are best described as

"coarse-grained" (Luedlke 1992:70). Many ofthe point .-forms I examined during my analysis were

tiactured along macroc:rystalline veins or geode pockets. attesting to the unpmlictable nature ofthe

stones.. Nevenbeless. the discovery of II Outed bif-=es in differmt stages ofmanufacture attests to

substantial workshop activities at the site. Gumliria contained duee types ofPaleoindian points:

parallel-sided. waisted., and fishtail.

Stratigraphy tIIId Deposits

Plowing at die site bas d.es1royed the stratigraphic integrity ofthe cultural remains. Paleoindian tools

were sometimes fOl.Bld next to ceramic: sherds and modem glass was observed at 20 an below surfal:e

(Castillo et at. 1917:20). During his exca'Y8tions. Snarskis (1979:126) noted that, 011 average. anifads

wen: sballowly-disttibuted between 20-40 an below surface.

Field Metltods

General surface collections and excavations wen: first carried out by Snankis in 1975 (Snarskis 19n.

1979). Additional excavations weR made 1976" followed by a more systematic and Iargc-sc:aIe

interveation in 1911 (Castillo et aI. 1917). Most artifilcts were surface collected and plotted

borizontaIly.

ClrOllDlogy

The site is located 011 a seasonally burned sugaaane field. whicb bas precluded the likelihood of

obtaining secure radiocarbon dates for its cultural remains. It should be noted. however. Chat nearly all
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PaIeoindian points were n:coVcrcdOlllbc highest terrICe wbicb was dated between c.IO,OOO-I2,OOO

'<lC yr D.P. by geologist Rict.d Kesel (SDII'Skis 1979:126).

1. TttduJ....06NrNfIMs

Stones collected by PaIeoindians ftom the Tuis River were reduced following a series ofspecific steps

that fiIctored in cobble sbape vmiability to maximize flake and tool production (Pearson 1998, 2002 in

press). Reduction ofchert nodules started by delivering a transverse blow to one ofthe cobbles'

eX1lemitics to crate a sttiking pIIlform. If this did not remove enough cortex., cobbles were Sb'UCk

apia to del8ch a rablet (figure 12). Blade-like fIabs aod ridge spalls were thea detached tiom the

cons' peripbery to eliminate the sunounding cortex. The production oflarp Oake blanks for points

and GIber tools followed decortic:aIion. Uniclirectional flake removals continued until UDI'eCOYerable

fiacIura and/or obtuse angles prevented fiutber reduction. At this point. iJIstead ofMjuvenaling die

original platform. cores were tuI'IIed over and a second platform was created by striking offtheir distal

end (figure 13). This strategy was observed OIl many pieces oftile collection and is considered

diagnostic oflhis reduction process. Flake production pruceeded along this new platform while

making grater use offortuitous angles as cores were raluced to exhaustion. BoIb the proximal and

distal platform preparation segments were., in~ used as either secondary Oake com or traDsformed

into keeled scrapers and/or planes (Pearson 1998). Another type ofcon: found at Guardiria consisted

ofa single.. large biracial flake core (figure 14).

Tedulological characteristics and formal tools from the Guardiria collections were m:orded and

then compared to North American Clovis assemblages. Some oftile more sensitive or diagnostic

Clovis technological attributes and tool forms (Bradley 1912, 1991, 1993; Rogers 1986; Wilke et aI.

1991; Morrow 1995, 1996; Frison and Bradley 1999) used for comparisons during my analysis

included the presence or absence of.

I. Large bifacial thinning flake overshots (oll1l'epa.ves) and overshot flake scars on bifaces.

2. Ground aod isolated platform lobes on the lateral edges ofunfinished bifaces.

3. Sequences oflarge. overlapping thinning flakes traveling beyond the midlines ofbifaces.

4. Ground nipple OIl beses to facilitate ftuting.

5. Fluted biracialprefonns.

6. Biface bases broken by MVerse hinge tiactures (i.e... fililed Outing attempts).

7. SqImred edges (Oat surfaces) on bifaces.

8. Large biracial flake cores.

9. DWe production (blades. blade com.. rejuvenation tablets).

10. Spurred end scrapers. large scraper-plancs, and snubbed-nosed scrapers (Iilll«es).



All ofabe above cbancIcristics were rccorcIcd at Guardiria. save the productioD ofblades.

Many biracial preforms were Outed in die e.1y stages ofproduction (Figure IS and Table II)

(Snankis 1979.. fig.. 4) and thinning t1ab scars showed typical Clovis reIIIOvaI scqumces (BndIcy

1982)~ as weD as oversbots (Figlft 16, lower right). Broken point preforms indicate that some Outes

were removed &om ground nipples..

In addition to projccliJe points, diagnostic tools included snuIHIosed or keeled scrapers. and

spum:d end scnIpeI'5 (FigIn 17 8IId Tlble 12).. Large li.aee-like scnIpeI'5 were manufactun:cl using a

ttibcdral tlakiDg tedmique 011 dlick flakes and were appIIeIIlIy used as planes considering the great

etron Oindrnappers put into t1aueIIing dlcir underside. First, the bulb offorce and adler irreguI.-ities

on the ventral surface were removed by retoueb. This was accomplished by striking the margins ofthe

tools bad-on It low _gte in order to det8cb Ioag straight flakes oodlc underside ofthe scrapers

(Figlft I.). FIintknappers used bodIlongitudinai and ttansverse blows to flatten these tools, leaving

scars unlike those created by battering and hacking. This suate&Y created large step or hinge fiadures

on the venttal surface and can be compared to core platform rejuvenation tee:bniques. Second, the

dorsal keels were sbaped by removing t1Ikes struck iom boIb die venttal face and die dorsal apex.

Thick silica sheens were detected OIIlbe working edges ofsome specimens indicating that they were

used to process some kind ofplant or woody .aerial (Snuskis 1979:131; personal observation 1997).

Formal burins were not identified but numerous snapped and broken pieces were used

expediently for the same purpose. For example., a medial segment ofwhat could be a pseudo-tluted

FPP (Figun: ISf) displayed multiple small step fiactures on one of its broken edges.. suggesting that it

was used on a bard surface.

Despite earlier claims for the presence ofblades at Guardiria (Snuskis 1977.. 1979)., detailed

cxamillltioo ofdIc lithic collection did not reveal any evidence for this type of industry at the site.

Artifacts previously described as blades were eidler blU:-like Oakes or ridge spalis-bodl common

by-products ofOake core reduction. Large blade cores and true prismatic blades. such as those found

at several Nonh American Clovis sites (Collins 1999).. were not observed in the Guardiria assemblage.

La. AIIIj'" (M.....) alld c.aI Zelle (BaI")

I. SttIIIIw..C-*tJft

PaIeoindian artifacts were first discovered in the PanmIa canal Zone in the 1950"s (figure 19 and

Table 13) (sander 1959.. 1964; Brown 1971). One Clovis-like and seven whole or broken stemmed

fishtail points were collected &om die eroding shores ofsmall islands in Lake Alajuela between 19S2

and 1976 (see Bird and Cooke [1977.. 197.) for a detailed history ofearly discoveries). The blade ofa

prob8ble Clovis point was dredged up iom die encrance ofthe Canal near Balboa in 1963 at a depth of

approximately 15m below sea level. 'Then. in 19.... Ranere and Cooke came across a biface workshop
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(Westelld site) 011 at island near Marcelito where one orebe most complete fishtail poinIs bad been

found (Cooke and RInere 1992:259). This site COIIIained a broken biface aDd DIIIIICI'OUS large bifacial

thinning t1Ika. U~Iy.110 di8posdc points were discovcrcd 11IIOIII the debris aDd

invcstiptors could not teU ifClovis-like or FPPs were being ...ufacturaI .ebe Westend site (RaDere

and Cooke 2002). OIlIer artifacts ofpotential significance discovered • Lake Alajuela by .vocationaI

an:haeoIogists consist ofpossible An:haic poinIs (MitdleU 1959). and sc:nIpCI'-p1ancs made 011 very

large b..1ike ftMcs. More n:ceatIy • possible mickcctionof. EI Jobo point (Figure 19k) W8

discovered by Cooke (RaDere and Cooke 2002) among pmiously collected artifacts fi'om Butler

Island where the first FPP was discovered. Since a1ifacts collected at Lake Alajuela were recoven:d

fiom secondary coatexts OIl disturbed or exposed surfKcs. 110 radiometric dates bave been secured

wi1h these finds.

1. T«,,--,1aII c.l!nlItIMs

The two Clovis--like points found in the Canal area display the cbaracteristic: waisted outlines typical of

IIUIII)' Middle American specimens (Figure I" b). On ebe adler hand.. shoulders OIl Panamanian FPPs

are sUghtly broader and JIIOIe an.... than classic South American FeU I types., whicb tend to taper

gradually towards the stan (Bird 1969. 1911; Schobinger 1973; Bird and Cooke 1971; Politis 1991).

Two small. stubby examples (Figure 19d, t) retained their angu" sbouIders suggesting that they were

resbarpeaed in the batt

Since projectile points &om die Canal area appear to have been broken during use or

lostIabandooed in die final stages ofproduction it is difficult to determine with great detail bow they

were manufactural. Fortunately. a few examples were discarded soon after completion due to broken

stems.. leaving large surtiI&:e oftheir blades untouebed by tesbarpeuing. AItbougb not pseucto..ftuted

per se. the points often show remna1t scars ofdle large. Oat ftlke blanks on whicb they were

manufactured. Examination reveals thai FPPs fiom PanIma were thinned by removing flakes fi'orn

opposite nmgins ofblades that overlapped • the midIiDe.

An examination orthe Iqe bifacial thinning flakes 6um the Westend site reveals that

ftindmappers would either isolate and grind platforms 011 the sides ofbifaces or sIIike minimally...

prepared beveled edges (Figure 20). Two fi'agments ofone such biface were also found at the site

(Figure 190. The symmetry .-ad thilmess of1be biface indicates thIt it was not a core but a preform for

aprojectile point or GIber tool (8Imfonb 2002:65).

OIlIer sipiticant discoveries It Lake Alajuela include spuned tools. a retoue::bed blade. and

many large scnper planes or snub-nosedlkeeled smpen (Figure 21. 22 and Table 14). The blade

(Fipre 21b) is especially iilteiestin& and represents the most convincing example ofa possible Clovis-

like maaoblade in CentnII America. The scraping tools were manufactured on large triangular or



trapezoidal blade-like ftakes (Figure 228) and shaped by biracial or1rihedraI reduction. Many display

the same ventral flattening tedulique observed at G..-diria in Costa Rica.

LaM....West

I.~."C..,

The La Mula-West site was discovered by A. J. Ranere in 1988 (RaDere and Cooke (991). The

occupation lay 00 a small. elevated point of land along a seasonal sueam in the albinas (salt Oats)

wbicb formed in tioat ofa *Be an:baeoIogicaI site known IS La Mula Sarigua 011 the soutbem edge of

Parita Bay (Figure 23) (Clary et at. 1914; Hansell 1918). Regrettably. deforestation. repeated burning.

and erosion bas left: the terrain around the site resembling a denuded "lunar"" landscape. Most of the

PaIeoindi8 artifacts found by Ranere and Cooke at La Mula-West bad already wasbed down the hill

or lay IS lag deposit on die exposed bedrock (figure 24). However. a small buried portion of the

occupation was still eroding out ofa cut bank at the back ofthe bill (Figure 25).

Thus far. about a dozen Outed point tiagments and preforms have been recovered. as well as

nwnerous biface fiagmems. spurred end scrapers. large overshot thinning flakes. and channel flakes

(Cooke and Ranere 1992b; Ranere and Cooke 1995.1996; Ranere 2000; Cooke 1991). Accumulations

ofcryptocrystalline chert. jasper.. agate.. and cbaIcedony cobbles are located near the site and were

probably the reason why PaIeoindians stopped to manufacture tools at La MuJ.West. In fact. the

geomorphological setting ofthe site is not unlike tbat ofG.-diria in Costa Rica. AItbough the stream

whicb nms immediately north ofLa Mula-West is small today.. it was eenainly quite *Be in the past

and the accumulations ofcobbles found downstream were probably part of its channel bed.

Stratigraphy and Deposi/s

Excavatioas along the exposed bank revealed that the Outed materiatlay in an eroded red clay layer

(16-20 em 1bick) immediately overlying Ibe bedrock (Figure 26) (RaDere and Cooke 1991). An

unconformity above tbc clay suggests Ibat portions ofthe site were disturbed sometime in the past and

rc-buried by mixed (eolian? colluvial?) sediments. Deposits containing the Paleoindian material

appemed to have been part ofa gully fill (RaDere and Cooke 2002).

Field Metltods

Excavatioas at La Mula-West bepn in 1919 witb an initial 1 m2 test pit along the eroding bank. nis

was followed by scyerai shovel tests on the top ofthe hill behind the site by Ranere and Hansell in

1990. Since then.. the La Mula-West site bas been sporadically SII"facc collected over the years.
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ClronoIogy

Vt:r'J little cban:oal was present in tile basal clay and attempcs to date tile occupation were UIISUCf:CSSfid

as ..dates OIl total 0IpIIic content oftile soils were several thousand yars too young" (Ranere and

Cooke 1991:249). Soil &om above the layer coatainiDg tile PaIeoiDdian anifacIs gave radiocarbon

dales of3130 ±290, 3060 ±90, and 2120 ±80 14C yr B.P. (Cooke 2002, pen. comm.). A single bulk

sedimeut date of2700 ± 170 was oIJtained fium the underlying clay. COIltext and d8les indicate dial

the fluted point maaerial was secoadarily deposited in a nm-otTcbaDnel after baving laid on an exposed

surface.

2. Ta.-,..bII......,.,.
Over 80 biface fiagmen1s.. in different stages ofproductioa. haye been recOyen:d fiom tile La Mula

West site (Figures 27,21,29,30, and Tables IS, 16, 17) (RaDen: and Cooke 2002). Similarities

between the reclu£tion strategies observed here and those &om North American Clovis sites include the

fluting ofpreforms. the use of isolated nipples and occasional guiding cblnnels for basal fluting. and

the overshooting ofthinninl flakes (Ranere 2000). Manufacturing errors such as basal &agments

broken by reverse hinge tiac:turcs. UDn:COverable overshooting scars. and snaps caused by large lateral

thinning attenlptS. show that manufacturing steps at La Mula-West wen: similar, ifnot identical. to

those associated with Clovis industties.

Except for a few pieces made on jasper (Figures 27<1. 29t), all biracial artifacts wen:

manufactured on local, translucent. milky or root beer-colon:d agates. Curiously, these often brittle

and beteroaeneous stonesw~ apparatly preferred over the better-quality jaspers and cherts from the

same source.

Based on a few late stage preforms (Figure 27a. b), we can infer that tile Outed points ti'om La

Mula-West had CODb'aCting proximal sections and slightly concave or flat bases. None ofthese

specimens show obvious waisted outlines ("'lateral indentation.., (Morrow and Morrow 1999» or

prominent ears. Nevenhe~ at this staae oftbeir productioa. the points appea" different &om bocb

pnIIel-sided Clovis examples and Simpson types tiom Florida (Goodyear et aI. 1913; Daniel and

Wisenbaker; Dunbar 1991). A bifacial fiagment illllSb'lfed on Figure 28g is Yt:r'J small and might

represent a miniature projectile point (Storck 1991).

Initial reduction ofblanks It La Mula-West was accomplished by removinl sequences of

large thinninl Oakes tiom both sides oftile preform. Biface fi'aplents retain IJBY ground edges

where platforms were strengthened. Flindmappers used previous anises and depressions to guide and

allow lateral thinning flakes to travel beyond the tools' midline. Scars 011 broken preforms show tbat

..-y oftbesc thinning Oakes terminaIed in orItTeptIUe fashion. Dorsal sc.- patterns and thickness of

ow:rsbocs indicate that this technique was used mostly in the first balfoftile ....ufacturing process



(FigIR 31 and Table 18). Moreover. flat surfaces 011 distal ends suggest tbat Ibis may have been used

as a strategy to remove square edges on early.... preforms.

Several types ofscnpers aad large pllnes were also collected 011 dte sire's uface. AInoIIg

these. a doublMpumd end saaper is certainly the most typologically significant (Figure 32g and

Table 19) (Cooke and~ 1992b, fig. Sa). At least one ofthe broken point preforms (Figure 271)

bad retoudl 011 its broken edge indicatiDg tbat it may have been recycled into a scraping or burin-like

tool.

An ensemble ofbladeleis made tiom a spotted. golden-olive chert was also recovered at the

site (Figure 33 and Table 20). The small blades were appan:ntly struck fiom dle same core and

represent a single reduction event. Although the core itselfwas not found. II complete or fiagmented

platform rejuvenation tablets (Figure 34 and Table 21) indicate 1bat it was small (c. 30-40 mm2
).

Technologically, tile La Mula-West bladelels differ fiom later Formative period examples, which have

large. Oat, unplepaml platforms. Nor do they resemble die large prismatic: blades sometimes found II

Clovis sites (Collins 1999). Some oftile La Mula-West blades wen: sttuek &om the base oftile core,

indicating that it was bi-direc:tional. AnodIer possible blade is illustrated on Figure 331. This example

is made on translucent chalcedony and has a small platform but is unique in dle collec:tion thus far.

The dynamic geomorphological processes that have shaped the La Mul.West site are not

only visible &om its stratigraphic profile but can also be observed on its lidlic assemblage. Patination

and breaks 011 anifacts reveal that considerable post-depositional processes were at work at the site.

For example the prefonn shown in Figure 27c is patinated only on its lower halfand displays DOD

contemporaneous braks (i.e., differential patination on broken surfaces). The presence ofuneven

patina offers stnJDg corroborating evidence that the site may have suffered tiom deftalion in the past

which left objects semi exposed to the elements. The medial tiaplent illustrated on Figure 218 has an

impact on the blade surface, which may have been caused by trampling or other post-depositional

force. Another interesting characteristic ofthe La Mula-West assemblage conc:ems the high

percentage ofanifacts displaying yellowiag. podids.. c:rmatcd (1nIIIsYerse) &actures., and/or crazing as a

n:suIt ofbeing exposed to t1ames or intense heat (Purdy 1986; PaItenon 1995). Since these marks are

present OIl the surfaces ofbroken preforms and points they cannot be anribated to beat treatmeI1t

(Rondeau 1995). For example, one broken point (Figure 27d), made on what appears to be an unusual

brown chert. bas large podids. bas a waxy luster, and sbows signs ofauing. This artifilet was most

likely made tiom red jasper which later came in contaCt with flames. Exposure to extreme heat bas

transformed the La Mula..West lidlic assemblage into a collection ofshattered bits and pieces. The

majority of fi'a&ments show that preforms and nearly complete projectile points broke in three or more

pieces. AIdlough the preSCIlC'eof~ artiticls on such a scale might suggest that we are dealing

with grave goods or otTerinp (c£ Deller and Ellis 1914). dle filet that the La Mula-West assemblage is



domiN.ed by unfinisbcd projectile points implies dill Ibey were discards. RcgreItaIbIy, it is difficult to

determine iftbese alterations are contemporaneous with the PaIcoinc18 occuparion or a consequence

of.... fira.

It sbouId be IDCIItioncd 1bar east ofLa Mula-West. investiptors found an ArdIaic locality

which was designated IS La MuIa-Ccn1ral (Figure 23). Artifacts recovered in dais part ofdtc IJIb;1I4I

consisted ofcomer notched stemmed poinas dIaracterized by wide blades (HanseU 1918; Cooke and

bncR 1992b; Ranae and Cooke 1996). Unlike Ia Mula-West. however, Ibe majority oftools at dais

locality were made tiom jaspers. Additional ArdIaic .afacts and 0Ibcr bifacial tools were discovered

during a small recoRI'8issance ofdtc La Mula Sarigua area which I conducted in 2000. Among them

was adiscarded biracial preform and auncommon stemIDCd. point (Figure 351, b and Table 22). The

...ofan unfinished (Ianc:eolatc?) point m.Ie 011 gncn chert was also found on Ibe surface at some

distance further east (Figure 3Sc). Interestingly. dais tiagmcnt shows that the ancient tlindmapper

dlinned the piece by ranoviDg die flake blank's bulb offorce by an oblique blow next to the platform.

The last ofIbesc recent discoveries was found in a private collec:tion and consisls ofa thick biface

made on InIISIucent chaIc:cdony (Figan 3Sd). The object in question was apparently discarded after a

series ofblows to remove a high IIIIIIS failed and broke the piece. It is a unique-looking artifad and is

not readily assignable lypOlogic:ally or cbronologic:ally.

Lab La V"'"
I. StdIlJIW'"CMtaI

Lake La Yeguada is located 650 m a.s.1. in Veraguas Provinc:e on the Pacific side oftbe Continental

Divide (Figure 36). The lake"s dimension \Wies annually between the dry and rainy seasons. Its level

bas been artitic:iaIIy raised siDc:e the 19SOS by the c:onsIIUCtion ofdykes. At the end ofa normal wet

season.. it measures 1.5 by .75 laD and tluetuates in depdI &om IS to 6 m(Busb et aI. (992). Today the

lake is surrounded by a protec:ted., reforested pine resene (Figure 37).

The an:baeological potential oftile La Yeguada area was first tested in 1985 during the PSM

survey (Cooke and RIIIfft 19921»). The investiption recovcmla broken bifacial stemmed point

(Figure 3.and Table 23. see also Ranere and Cooke 1996, 6.. 3.4e) 011 die lake shore. indicating that

early occupetions WCR present at La Yeguada. A subsequent palynological study (piperno et at. 1990,

Bush et aI. 1992; Piperno 1993) revealed a sudden incrase in particulate carbon in die Iake·s

sediments c. 11,050 yr B.P. acc::ompanied by scccmdary growth (i.e.• HeliCOll;Q). This c:ootbiDllion of

proxy records sugested that PaIcoindians were repeatedly burning the surrounding vegetation eidler to

attract game. facilitate the growth offilvored plants. and/or to clear areas for camps.

As part ofa follow-up project, I conduc:ted a IIlOIe c:omprebensive survey in 1999, aimed at

locating early Precenmic: sites along the shores oftbe lake and Ibe surrouncliDa mountainous zones



(Hall 1999; Pea'soa 19998, 2OOOa. b). The DIllin objective ofIbis project was to veritY ifother IfOUPS

bad fiequented the a'ea duriDg late Pleistocene-early Holocene times and assess the age~ density~ and

natun: oftbese occupItioas. In Idditioo., since Lab La Yeguida formed c. 14~OOO yr B.P. ago (Bush et

aI. 1992)~ it preseated a good opportunity to seardI for possible pre-Ciovis sites associated with early

colonists wbo migbt have ventured into the Panamanian bigblands.

Field Methods

Using topoarapbic IMpS. aerial phoIograpbs., and visual recoanaissInce. I was able to identify zones of

high potcutiaI for investigation. Surface collecting aDd sub-surface testing were conducted

systematically to sample the widest possible a'ea. Sectors most suited for campsites~ sucb as the

IIlOUIbs or cont1uence ofsarams. rockshelters.. and ZOIIeS where Iidlic materials were exploited were

tested more tborougbIy. Other locations such as knol~~ or points which my have

served as sttategic lookoutsw~ also examined. All excavated sediments were sifted with one quarter

(1/4) inch mesh screens. Active prospecting for knappable stones alongexpos~ stream beds. and

gravel bars was carried out in conjunc:tioo with the survey.

More than thirty aamunic localities were discovered during this two-monlb survey (Figure

39) (Hall 1999; Pearson 1999&). This included isolated finds, open air sites. quarry/workshops..

rockshelters. and numerous lithic material sources.

QrlorrylWOI'hhops

1be 1999 investigation located ten quarry/workshop sites (QI to QIO) associated with tbree different

types of lithic materials. Quany dimensions were quite large (e.g~ Q1= 61 x Iam., Q2 = 6S x 54 m)

and were found on denuded or poorly vegetated knobs ofvolc:anic: bedrock.

Quany sites consisted ofdense surface sc:att.as ofmanufacturing~ cora. as well as

finisbed and unfinisbed implements (Figure 40). Given that this weaItb ofmaterial n:pn:sented several

millennia ofdeposition fiom the time the sources Weft first discovered by bUll'l8llS.t only the artifacts

considered diagnostic were collected &om the surfaces. 1bese included several broken bifaces..

biIKiai thinning~ spIR'Rd end scrapers. keeled scrapers (/iIfuIces). large scraper plmes.. and a

stemmed point. Some ofthe biracial tiagments were so weathered as to be completely porous and

almost IIIII'eCOgJli.zle compared to the majority ofllle surficial material. Interestingly~ IIle only

specimens manufactured on noo-iocal stones were also those considered to be possible PaIeoindian

tools based 011 technological aibutes.

Test pits were also excavated near some quury sites in hope offinding stratified assemblages.

Buried debris was as rich as that found on the eroded quarry surfaces. Over 660 lithic artifKts were

uneartbed in a single SO c:ml test pit (40 em deep) just north ofQ I.
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Rocksltelten

Four rocksbelters were discovered during the survey. These aJOSisted ofvery IarBe (ear size 10 bouse

size). fice standiDg. erratic·like.. volcanic boulders 1bat atJorded protection against die elements.

Abhougb anir.:ts were found on the ground .-ound tIIem. only die largest (hereafter ~fened to as

DRS) was pII'IiaIly excavated(Fi~ 41). Two test pits (I m2 and I x.s m). were excavated to a

dcpdI of 1.2 m and provided over ISOC) lithic objects (Figure 42). Artifacts were CIlCOUIItered in the

topmost., highly weadlered borizons (0-40 em below surface.. Figun: 43). The underlying bard clay was

culturally sterile. CbarcoaI samples were collected but have yet 10 be analyzed.. Abutting me side of

the DRS shelter was an accwnulation ofstones which appeared to be a burial (Feature 1). Upon

excavation., however, it was discoven:d to be a pile ofrocks and sediments Ibat contained pnchistcri:

artifacts aDd modem objects.

LakeShore

Beac:bes around the lake's periphery were scoured for artifacts as the water level gradually dropped.

Among the .ufacts recovered 011 the exposed shoreline was aconc:cnlration ofbifacial thinning flakes

ofoon-local chen and a projectile point prefonn (see below).

Other Sites

Sites in this category include lookouts., mountain tops. deflated surfaces. cut banks. isolated finds. etc.

The most common diagnostic artifacts found at these localities were biracial thinning Oakes.

Lithic SmII'ces

An abundance oflithic nmterials was found in the immediate an:a surrounding the lake (Figure 39).

Soums 011 the northern shore ofthe lake (Ql-Q4. Q6. Q7) contained high quality nodules of

volcanically metamorpbosed ayptocrystalline jaspers ofvarious colors(~ yellow, caramel). To the

northwest, boulders ofan oft:wbite 10 gray chert (rhyolite?) were found mixed with the ubiquitous

jaspers (QI-QI0). The fifth ql&'ry site (QS) was found on an eroded surface on the western side ofllle

lake where large boulders ofa bBnded blue-black chert where exploited. FiDally, nodules ofolive

brown chert and yellowjasper were found eroding out oftile southern banks oftile lake onco the beach.

1. T«"--.1I:tII 0IMIwIIIHa

The stemmed point coUected 011 the shore in 1985 resembles specimens discovered at Florencia-I in

Costa Rica (Acuila 1913,2000; Cooke and RInere 1mb: Ranere and Cooke 1996). These Costa

Rican points are believed to be early Archaic based on their overall appearance. However. this is

62



difficult to determine since ID8IIY stemmed points in South America bave been shown to pre-dIIe the

Holocene (Roosevelt 20(2). A seconcL sligbtly different, stemmed point was discovered at QI during

the 1999 survey (Figure 31b). 11tis newest egnpIe WIll fasbioncd .. a jasper tl8ke IIId bIs a tlote

like thinDing scaron one side ofits broken base. The point recalls Broad Stemmed examples &om EI

Inga in Ecuador (Bell, 1965; Mayer-oakes, 191&1) and La Elvira in Colombia (lIIera andG~

1986; GDCCCO and 1IIera. 1919).

A tabular bifacial preform was also collected on die surr.:e ofQI (figure 31d). TIne square

edges were still remaining when the piece was abandoned. It is possible to see how the ancient

craftsman tried to eliminate these difficult edge angles by delivering blows on the opposite IIIII'giDs to

overshot Oakes or by hitting the preform longitudinally to detach ridge spalls.

ADOCber important find WE the base ofa possible willow leaf-shaped point at Q2 (Figure

31e). The object has a biconvex cross-section rec:alling EI Jobo and Monte Verde points (Cruxent

19S6. 1962; Bryan et aI. 1971; Ochsenius and Gnabn 1979. Dillehay 1989:IS).

On the northern shores orthe lake (Beach-2). the distal halfofa projectile point preform was

discoven:d during the peak ofebe dIy season (Figures 38( 448). Several interesting technological

observations can be made &om this fiagment. First. it displays the scar ofa large ftute-like end

thinning removal suggesting thai early stage fluting may have been a strategy employed by its maker

(Note: The prefonn snapped as a result ofa strong blow at the base thai may represent a second Outing

attempt). Second. It appears to have been made on a thin Oake considering its width/thickness ratio

(S.4) and the shape ofits cross section (Callahan 2000). Third, it shows what seems to be a failed

overshooting 8Uempt possibly aimed at removing a remnant Oat surface on the opposite edge.

Unfortunately. the base was not found and a finn typological charaderization is difficult.

On another exposed sec:tion ofthe lake shore (Beach-I). was a scatter ofbifacial thinning

Oakes with pronounced lipped platforms (Figure 44b). On the dorsal surfac:e ofone ofthese Oakes was

a large binge fracture scar &om a previous longitudinal end-thinning removal (Figure 38g). It thus

appears as ifthis particular bifacial thinning t1ake was struck in order to remove the binge left by a

channel flake (Bradley 1991:373. 1993:254). Amidst this scatter was a complete overshot flake which

removed a considerable portion ofan opposing square edge (Figure 31b and Table 18). It is

interesting to note thai many ofthe biracial thinning Oakes &om the seatter were discolored and

potlidded as a result ofbeing exposed to intense heat.

The distal fiagment ofIDOIber overshot was recovered in Feabft I at the BRS shelter (figure

38i). Although very little is left of this ftake it is significant that it also terminated 011 a sq.-e edge. A

three-sided edge-ground cobble was discovered 36 em below surface in the I ml test pit indicating that

the rocksheltcr may have been occupied IS early as 6000 to 7000 yr B.P. (Ranere and Cooke 1996).

Phytolith and stardI grain studies have shown that edge-ground cobble were used to prepere several
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cultigens. sudI as yuca. arrowroot. and. maize (Piperno aud Holst 1991; Piano ct aI. 2000), and were

widespread in late Preceramic and arty Cenunic sites in Panama (7000-2500 I"C yr B.P.). Some

examples were 1'CCO'Ven:.d in die basa11ayer ofdie c.u.u sbeItcr" which appear to go beck to • least

1000 I"C yr B.P. (VaJerio..LoIJo 1917).

Several scrapcr-planes and spurred end saapas were also found among the lithic debris of

the quarry/workshop (Figure 45 and Table 24). Again, DUIIIY ofthese large tools bad san on their

underside where tlintlmlppcn tried to t1-=ncd die vemraI surr.:e oftile flake blanks. A double

spurred end scraper" ..-ur.:tured 011 a trianguJ.- blade (Figure 45c), was discovered 011 abe surface of

a deflated terrace overlooking the Bmero Valley to the west ofthe lake. It is made 011 an exotic white

cbert (patinated?) and shows evidence ofbaving been hafted. Typologically, this isolated find &lis

within Paleoindian tool caregories and could constitute more evidence ofearly blade nmking in Middle

America.

Preliminary observations., based on the lithic artifacts recovered at Lake La Yeguada.

corroborate the paleoecological interpreIaIion which attributed the sudden appearance ofbumed

phytoliths in die lake's deposits to early buman agents. In all, new evidence for biracial industries were

found at sites Qt, Q2, Q3, Q7, DRS, Beach-I" Beach-2.. II.. and 011 the summit ofCeno EI Castillo. It

is safe to assume that Paleoindians would have been attracted to this area due to an abundance ofbigh

quality lithic materials. In addition, albeit smaller at the time" die lake was certainly a vital source of

fi'Csh water for both humans and animals during die extended dry seasoas ofdle Pleistocene (Bush et

al. 1992; Piperno and Pearsall 1998).

Nieto

I. SdIIIr-~C..-

The Nieto q.-ry/workshop is located OIl the Azuero Peninsula (124 m 1.1.1.) approximately 10 kin

northwest oftbe town ofPese (Figure 46). The site was discovered at the beginning ofmy 2000

survey and was investigated concurrently with the Llano Hato megafaunallocality whicb is situated

balfa Ian to the south. The Nieto site surrounds an exposed vein ofgray-white" translucent

CI)'IItOCIySIaIline quutz that jU1S &om die SIDIIlit ofa small bill (Figure 47., b). This outm1p forms a

pillar-like wall (I m by 10 m) that is tlaDked 011 both sides by steep colluvial slopes containing a t.ge

amount ofcultural and naturallitbic debris.

Not surprisingly, the majority ofartifacts found. Nieto consist ofcores. core fi'agments,

Oakes.. and shatter with occasional broken tool preforms, t1ake blanks, and some finished implements.

With the exceptioo ofa few bladelets and small blade cewes. none oftile IDItCriaI recoven:d cml be

ascn'bed to later Preteramic or Ceramic cultures. Clovis-like point preforms (Figures 47c, 48 ,.I) and



odacr diagnostic fOOls found among the _ufaduring debris indicate .... PaIeoindians tiequendy

visited Ibis source to procure ttansIucent stolle.

AIdIougb die hill is vegecated with 1reCS (C"atella lBericQllll) and shrub, ongoing erosion

due to lleavy rain IIId caade continually disIurb die cuJtInJ deposits. Flakes and odler IlllllllfaduriDg

detritus were strewn on the surface as well as within colluvial deposits along the incline and at Ihe base

ofdle outcrop.

Field Metltod.s

Test excavatioDs wen: carried out 011 Ihe nonh-faeing slope oflbe q.-ry where a projectile point

preform was picked up (Figures 49, ~). All excavated sediments were sifted with one quarter (1/4)

inch mesh screcus. Surface coIlectiGas were more extensive and covered die entire knoll and

immediate ara. All tools.. cores. and biracial thinning t1akes were mapped.

Stratigraphy IlIIdDeposits

Thickness ofdeposits vmied tiom a few centimeters closest to the exposed vein to more than 40 em at

the base oftile hill. Sediments consaiaing cultural material were bcxnogeneous and did not show clear

wadIering borizons (Figure S I). Although artifacts were encountered tbrougbout the main excavation

area, a great majority were found in a 10-1Sem-thick buried concentration (c. 20 em below surface),

which appeared to represent an old surface. Tests pits were also dug fin1ber north and east, following

tile slope oflbe bill. These units were slightly deeper but culturally poor and helped delineate die

northern limit ofthe site.

Chronology

Cban:oaI samples were not collected due to the sballowness oflbe deposits and Ibe risk of

contamiDation fi'om aDD" slash and bum cultivation around the site.

2. Td..,.".t»sm....

The first diagnostic artifacts discovered at the quarry were biracial thinning Oakes (Figure S2a) and a

Clovis-like poiDt prefonn which alerted us to a possible late Pleistocene exploitation ofIbe outcrop.

The point preform (Figure 48 # 1 and Table 25) bas a sinuous edge due to IIJlCOI1'eCted deep concavities

left by the initiallatcral thinning remoftls. Initial tbinDing and shaping bas completely removed all

trKes ofthe origiDaI flake blank's surface. Significantly, several isolatcd and ground platform lobes

ale still visible 011 the blade's cdp. On one side., Ibe distal end ofwbat appears to be • t1ute «large

end thinning sc.- is visible just above the bleak. The Nieto preform could be clescnbecla a stage 4

biface following CaIIaI&I (2000) « more precisely a Slap 4.1 lCCORIing to Morrow's (1996)



reduction scheme. Ovcrsbot dUnning flakes. commonly CIICOUIItaCd in other Clovis-relalcd

workshops, have not yet been diKovered among die JDaIIufiIcturing debris at Nieto. A possible

cxp..... for this could be the low quality oftbe li1bic material dill caused I11III)' thiming flakes to

tcnniDaIe praDIhIIely or break. The flaking paaem indicates dial tliDtknappers a1teIIIpICd to drive

long flakes past die preform's midline but wen: rarely successfiJI. AJthougb die aystaIIine qualities of

the lithic material at Nieto is aesdIeticaIIy pleasing to tile eye. its beterogeneous structure makes it

bicbIY~Ie aad. inferior stone for ftiJllkDappiDa purposes. Many oftbe sbIIter pieces aDd

tool preforms displayed breaks along linear impwities aDd .....quanz inclusions. Most iDIriguiDg is

the fad that die area around Nieto c:ootains many sources ofgood q_ity cherts devoid ofbifacial

material.

Less Ihen a meter north oftile prefonn we found die bese ofa second unfinished projectile

point (Figwe 41 #3). This unground segment displays severailongitudiDal thinning scars or possible

guiding ct.mels and a slight nipple suggesting that it was probably being prepared for fluting.

Evidence for the manufadure ofanotber point was provided by the discovery ofa cl&mel flake mid

section ofdifferent color (Figure 41 #6). Especially interesting was a tool with a broken., bifacially

worked disraI end made 011 a bluc-green chert blade-like ftake (Figwe 41 #2). No debi1age ofthis

material was found at the site, suggesting that it may have been brought to the quarry aDd left behind

after retooling (Gramly 1980). Other common artifacts included Iarp retouched flake blanks used for

die produdion ofbifaces or projectile points. Most ofthese preforms broke in the initial stage of

production. The majority are proximal ends that have retained parts of1heir platforms. A recuning

pattern shows that bulbs offoru were removed at the very beginning ofthe reduction process by a

series ofoblique blows at the edge ofthe blank's platform. This SIrItegy t1auened the venlral sides of

blanks and gnduaIIy removed diesq~ edge ofthe platfixms. AttanpCs to remove bulbs of force

using this tedmique are visible on artifacls depicted in Figure 41 #2, 7, II.. 12.. 13. In other instances..

where the bulbs offorce were diffused.. Oindmappers concentraIed their efforts 011 t1anening the dorsal

sides tint (Figure 41 #10, #16).

Several possible blldes and/or blade-like flakes wen: discovered during the invcsliption aDd

are presented <XI Figure 52 aad Table 20. These.-e tenuous examples and are presented here only

because very little is known ofthis type ofindustry in Middle America during PaIeoindian times. It

should be~ however, Ibat blade cores, platform rejuvenation tablets, or adler evidellee ofa II'Ue

macrobIIde industry wen: absent at Nieto.

Acoac:eatdtionof"'.. blocky cores (Figure 53 #22) associlled with equally IIrge Oakes

were discovered OIl the southern side ofthe quarry and are probably representative ofa flake blank

production area. OIlIer important finds included Iqe Bake cores and platform rejuvenation tablets

(Figure 53 and Table 26) exhibiting ideaticaI reduction steps as those ftom the Guniria



quarry/workshop in Costa Rica (Pearson 199& 2003). What is surprising is that this particular

"cobble" n:duction technique was applied to tabular or blocky chunks ofprimary-5OlftC lithic .-erial

at Nieto. One con base showed aldditional n:duction SIep cbat consisted ofsplitting it in balfto

crate new fiesb edges (Figure 53 #21). Flakes weR dIeD removed fi'om the corners of1bese cortex

fee surtices.

.Amona Ibe fiDisbed tools were numerous gravers or spurred tools.. denticulate scrapers,

spokeshaves. keeled orsnubbed-nosed end saapers.1arge saaper Planes. and several side scrapers

(Figure 54 and Table 27). BoIb single and multiple spurred gravers were found at Nieto. Many

appcan:d to have been broken in usc dIeD discarded. Large scraper planes displayed Ibe ct.acteristic

venttal flattening retouch. One example revealed an interesting manufacturingerror caused when the

maker S1JUCk Ibe tool at very low aagIe. Instead ofImIOYing a blblct-like flake on the underside" the

blow broke offa section ofthe dorsal surface (Figure 54 #62).

Figure SS sIIow the horizonIaI distributions ofall important finds at Nieto. The wide range of

tools dispersed around the outcrop demonstrates that PaIeoindians did more than simply stock up on

rocks when they visited die SODn:e. Many ofdle artifacts found at the QI&1Y weR probably

expediently-made for on-site bRs. Bands may have erected more peI'IIIIIleIIt. seasonal occupations

ncar the EI lobo creek just west ofthe qlBTy but it is Wllikely dJat they camped 011 die kIIoll itself.

Clift. de ..V_pins

I. SdiIJwMIlCIIIfISI

Cueva de Los Vampiros fonned in an insclberg (Cerro EI Tigre)" located approximately 3 Ian fiom the

mangrove-liDed cGlSt ofParita Bay (Figure 23" S68). 80dI tile Pacific Ocean and the Santa Maria river

can be seen ftom Ibe Sde. The cave is part ofwbat appears to be acomplex ofcavities and

inten:onneeting tunnels that have dug into this isolated geological feature. The site was discovered

twenty years ago during the PSM survey (Cooke and Ranere 1914). Cooke" Ranere" and Weiland

excavated two test pits in 1982. The first (TPI) was placed under the present overbang while the

second (TP2) \Va put 4 m below _Ibe talus slope (Figures S7" S8). TPI was dug to adepdl ofc. 2.8

muntil excavators were impeded by a large buried roof fall. Deposits in TPI indicated tb8t that cave

was occupied in at'" two major pbases. 11Ie lowermost., aceramic levels were found under a bard

compact !RUface which was buried under rnore dian a meter oflSby deposits containing layers ofsbell

and fish bones (Cooke and Rmere 1914. fig. 6). ExcaYltions in TP2 wcre also impeded by boulders

and could not radI bedrock. A.ItIIcJuP initial testing did not uncoverdiapostic PaIeoindiIn tools in

1982., die discovay ofbifaciallbinning flakes associIted wilb a date oflS6O ± 160 (8eta-SIOI) hinted

that earlier occupations might be found below.
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AI1be time of1be PSM survey., 1be iaselberg was surrounded by an extensive salt flat.. Since

then. the entire area bas been partitioned into large aquaaaiture 1aDks. Heavy machinery was used to

remove a considerable amount ofeanb 8lOUIId the inselberg to COIISIrU&:t n:B:Is and levees for 1be

shrimp farm. Several meters ofsoil were thus scraped otfand carted away fiom die slope and base of

the talus. destroying p8I15 oftile upper ardIMoIogicaIlevels (FiJlftS S6b., 57). At Richard Cooke's

suggestion I initiated a follow-up research and rescue project at VampiJos widl die assi5lanc:e ofRobert

A. BeckwidlIDd Diana~ New exca¥8tions were carried out at the c:ave bctweeo J..-y and

May 2002. The goals ofdlis new investigation were 1:'WO--fold:

I. Expand the old test pits, allow more room to maneuver, and attempt to go around rooffalls.

2. Excavate down to bedrock and determine ifolder occupations were present.

Both objectives were met during the re-excavations. Sizeable sections ofroof fall were

encountered once IIIOI'e but excavations were able to proceed in spite ofobstacles. Most noteworthy

was 1be discovery ofa Outed point ISSCIIlblage just above bedrock in TPI. Artifads associated with

this occupatioa were found lying 011 or immediately above a bard compact and platy surface.. wh~h

may have been a living ftoor. The only object recovered in TP2 was a projectile point tip, also lying

close to bedrock. Analyses m'e ongoing and n:suks praented below must be interpreted as

Iftlimillary.

Straligraphy and Deposits

I. Test Pit No. I (TPI)

Two majcw stratigraphic zones form 1be deposits in TPI (Cooke and Ranere 1914, fig. 6). The upper

1.5 m contain a series ofsuperimposed layers ofsheiL fish bones., heanbs.. and numerous post boles

within an ashy, eolian mabix (Fil'ft 59 and Table 28). This anthropogen~accretion overlies 1be

lower, more complex depositional zone, which is charaderized by a loose, dark brown sandy loam at

1be bKk ofthe cave (Unit 2) and • mixed layer ofcemented clay and rubble along die drip line (Unit

I). Table 29 presents mullS ofa geo-chemicaI analysis ofsediments fi'om Unit 2, which contained the

Preceramic occupations.

The upper and lowerdeposits are separated by a compICt and indurated crust which sealed die

IoMl'lllOSt sediIIIcnts (Unit 7). This bard floor was formed by FonMIive period occupIIIts who began

1be steady build up ofash and cooking refuse. The absence ofroof fall in the upper levels indicates

that the two Sb'atignphic zones also mark a _jar depositional and eavironmental change in the

history ofthe cave. Indeed., die interface between bodI ttae:es an imponant UDCOIIformity.
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Radioc8rbon dates show that reoccup&tioa ofabe cave by fishing groups followed an extensive biatus..

probably relalcd to die environment and the position ofabe migrating sboreline. More revealing is the

fKt .... kroIovDs in Unit I were filled willi sedimaIcs ocher .... die averIying Mhy deposits.. It is

difIicuIt to dctcrmiae ifthe duoGoIogical gap and the smooch borimntal interface resulted ftum

de~ a stop in~ buman modification and tnmpling, or a combination oftbcse fiIctors.

2. Test Pit No.2 (TP2)

The upper deposits ofTP2 are basically a downslope extension oftile buman-made refuse found under

the cave's roof(figure fiG and Table 30). Two import8IJt differences were noted. F~ since the talus

was ... obvious toss zone (Binford 1978), sheD and bone deposits on the inc:line are thicker and more

accurately resemble a sheD midden. Sccood.. while die sedimenIs on the talus are also very ashy, they

did not conIain layers ofclearly-defined and superimposed beanbs.

Immediately under these shell deposits, in the southern balfofTP2,. was a one-meter-tbick

accumulation ofextmnely loose rubble (Unit 6). This cuIturalIy-sterile layer was composed. mostly of

rounded boulders and cobbles. held pnariously together by an unconsolidated matrix ofsandy silt

nus deposit corresponds to Unit 1 in TPI. While it is still early in die investigation. preliminary

evidence suggests that the rubble represents a rapid. perhaps catastrophic" rock filii (eborllis). The most

likely scenario would be dill the brow collapsed brinling with it a IarF -.ount ofsediment and rock

fiom above. Looking at the stntigraphic profile, the rubble appears less like a Sb'8IUIII and more like a

vertically-inserted disturbInce. Several clues support this intCIpreration. First, the deposit is made of

rounded stones ofa ditTerent lilhology than the more angular roof fiill found UDdemeatb it. Second, the

rubble begins at the drip liDe and ends in TP2 where it was apparently stopped by a large boulder

(removed during the excavatioas). Third, the rubble is 10calilCd and appears to have pcnettatcd into

tile lBlderIying softer, dark brown sediments which surrounds it. This sandy loam covered the

PaIeoindian artifacts and is present under the cave roofin TPI (Unit 2) and on the other side oftbe

boulder that shielded it &om die tulDbling rocks in TP2 (Unit 8). Moreover, when viewed in profile on

the west wall. Unit I forms an intrusive slope and not a dome IS would be expected ifUnit 2 bad not

aIn:ady been in place. Fourth, abe rubble was deposited during the hiatus, which adds support to the

idea that amajor ecological reorpnization was 1aking place at the time. Finally, it is culturally-steriJe

and dlus may not represent a grad_ process oflCCUIIIul8tion but a rapid event.

Below the rubble was • layer of light annge -.ct and pebbles (Unit 7). The underlying

bedrock (Unit 9) was composed of Ia'ge, tightly packccL polished boulders. Interstices between these

rocks were filled with beach sand and gravel. This evidence suggests that the Santa Maria or one of its

anns may bave flowed at the base of the site or that the inselberg was once surrounded by the sea

(Barber 1981). Determining die precise causes of this apparent hydrological event will require careful
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sedimentoIogica amaIysis and additioaaI fieldwork. The causes may be ei1ber ...me or Ouvial.

During the Holocene ..... 1rIDSpeSSion. die ave sbcRlioe must lave been at the edge ofCerro EI

TiaJe • some stage. SedimeIlt cons liken fivm the EI Tigre and MonagriIIo a1binas en die 1970s aad

80s led to the n:coII5II'UC:Ii ofa hypoCbetical fiICies model for 1ocaI1I'IIISp'eSS~secIimentalioa. and

delta fOllDlltion (Clary et aI. 1914). This model proposes Ibat the sea transgressed over Parita Bay until

about 7000 MC yr B.P.~ at wbicb date die active sbcRlioe was 2-3 Ian inland fiom Cerro EI Tigre.

Subsequendy. die s.a Maia began to build i1s cIeIta seawmIs. During die last 4000 years. when

sedimeatatioa would have been accelenled by inland agricultural adivity. die coast has advanced at

about I km every 1000 years. Probably die site~s use as a fishing camp for smoking and drying

coiDcides with a shoreline position. Scrutiny of air photos sugesl$ dill die cum:nt chlonel of the

Santa MmL, wtaicb now lies just to die soudl ofV....iros.. actually flowed IIOI'Ib of it for a long period

of time. "I'haefore die basal evidence for water soniDg could be a result of eacroacbment of a river

c....l ...... than marine iDput.

Field Methods

Test pits I and 2. wbich originally measured 1x 2 mand I m2
.. were broadened to 3 x2.5 mand 3 x 2

m respectively (Figure 57). Excavations in the lower straIigraphic zone ofTPI followed Sem

arbitrary vertical levels. All sediments were first dry sifted with 1/16 inch mesh screen in the field and

then wet screened at the lab.

Chronology

Radiocm'bon dates fiom boIb die 1982 and 2002 invesbgatioas are presented in Table 31. Occupations

in the upper stnIIigrapbk zone appear to span 2500 radioc:arbon years between 3800 and 1265 ·"c yr

B.P. A hiIIus ofapproximately 4000 radicx:arbon years seems to separate abe last oa:upation ofthe

lower zone and the oldest one in the upper stratigraphic section. The 7690 ± 40 (J!eta.166504) ·"C yr

B.P. dale was measured on charcoal recoveRd fiom a heanh feature 20 em below the hard t100r

separaaiDg the two major stratigraphic zones (Figure 59). This date also establishes a Ie",,;,. post

que'" for the carasarophic rock tall described above (Unit I). The lowermost occupatioa associated

with tbe Outed point is bracketed between c. 11,500 and 9000 I..C yr B.P. Artifacts in the nonhem half

ofTPI were found directly UDder tbe rubble at the interface between unit 2 and 3. Flakes and tools

fouDd at die back ofTPI were resting on. orjust .vedie ..,. platy surface 011 top Unit II. A bulk

scdimeat sapIe..collected under this 5 cm-dJ.ick crust 011 die south wall and gave. dale of II,.5SO

::t; 140 I..C yr B.P. (Beta-167S20). AnoIher bulk sediment sample, taken 60 em below die platy ftoor in

Unit 14,..dated to IS.190 ± 60 (8eIa-166SM).
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Cban:oaI sample Beta-166506 (9100 ±40 l ..C yr B.P.) was associated widl a reddish patch of

.....6rst believed to lave been fiom a ...... under the platy floor. However. a close eumiMtioD

oflbe profile wall revealed that the red discolonuion traced a krotovina that bad peueuated into Unit

II. Hence.. this date is associated with the subsequent filling in oftbe krotovina and is Slnltigrafically

out ofpIKe. Charcoal SllllPIe 1Jeta.16S620 (16IO:t: 40 ·"C yr D.P.) was recovered UDder the rubble

011 the 0Ibcr side ofthe drip line. This date is comemp0rane0u5 widI Beta-S101 (856O:t: 160 ·"C yr

B.P.) collected in 1982. It sbouId be noted. however, dI8t this original date was derived by combining

four cbEoaI samples separated by a vertical disIaDce of61 an (Cooke 2002, pen. comm.). 8iDce 110

other heanh feaIures were ideIItitied in die lower IaIfofUnit 2, it is impossible to determine ifthe

charcoeJ was anduopogenicaUy produced or was deposited by wind and/or rain.

1. T~Iad06rmftlflMs

Vertical distribution ofPrecenunic: .ufaets &om die undisturbed soudIem sec:tion ofTPI suggests 1bat

the cave was occupied during two major pbases (Figure 61). The first cooc:enttatioo was associated

with the Outed point found jUSl above bedrock while the sec:ond pulse appears to be associated with the

7690 ·"e yr old beanb. Unfom.mately Oakes wen: the only objects associated widl this beartb feaaure.
All oflbe imponaDt artifacts recovered tiom die Preceramic: levels are presented in Figure 62 and

Tables 32. 33.

1bn=e tool fragments., found between the heanh and the Outed material in TPI, may represent

another (An:haic:?) occupation. The artifacts include a Ioagitudiaally-split tblBDbnail scraper (Figure

618) and two biracial fiagmenlS (Figure 62b, c). Ofnore, tiagment 62 b resembles the broken ear ofa

projectile point. The tblBDbnail scraper was found 52 an below the surface ofUnit I in Ibe eastern

sectioo ofNIOI E99 where the deposits ofUnit 2 are thick and filirIy undisturbed. However, the two

biracial fiIgmenIS wen: discovered in the mixed rubble layer to the north and were probably not in

primary c:ootext. In fact, Ibe few artif8cts recovered in Unit I were IocaIed in krotovinas. FIItUre

excawtions in the undisturt:Jed scc:tions ofthe cave will belp determine ifthis intermediate occupation

is real or a product ofpost-depositional mixing.

The lowest componeIIt contained tine projectile point tips (fipre 62e-g). Fragmen1S 62e

and 62fwere found in TPI while 62g was recovered at die interface between Unit 7 and 9 in TP2. A

scar 011 tiagment 62e may lave resulted &om iIIIpICt wi1h a bird swface. This sbaItered piece was

made on awhite and pink stone fiom an unknown SOUI'Ce. Fragment62fbroke just under the distal end

ofa Oute scar (Figures 62, 63b, c). The tip is IIIIde ofyellow jasper IIId displays some post-Outing

moucb. The blade is sinuous IIId licks mqinalshlping retouch sugesting that it may have been a

Iate-stage PRform. Alternatively, it may have broke wbiIe it was being resbarpened. The third

example, unearthed in TP2, is made ofred jasper. It does not exhibit a Oute and .yhave broke when

'71



the tlindmapper attempIcd to remove a high mass left by a coerse grained pocket in die material. AU

point tiagmcnts are rea&'bbly dUn and dleir cross-scctions indicare Ibat they were most likely IIIIde

cmdlin flake b.... It is inteIa1ing ....projectile point biases wae not recovered during OlD'

investiplion. AIdaougb. dlis could be a sampling problem. it miPt also be related to the types of

activities uncIerUIken at die site. For example, it is not eenain that the tips broke during manufacture.

They may bave brokcD in used and were brought to the site while sdII embedded in malPKb&es
(Hofinm 1916), or perbIps PaleoindiIns IIImted aaimaIs in die cave itself.

We recovered 1bn:e overshot bifacial tbiDning Oakes in TPI (Note: A fourtll was found during

the 1912 excavations [Cooke and Ranere 1912:10]). Two ofthem display square edges on their distal

ends similar 10 examples tiom sites discussed above (Figure 62'" i). The fourth overshot was found in

the nordIem secdoa ofTPI and was associaled with I8ge bifacial thinning Oakes ofdle same mottled

gray chert (figure 62j-n). It is sipificaat dIat four overshot thiDaing Oakes made on duee ditferalt

t»* oflitbic materials were scattered in an area measuring 2.S by 3 meters. It indicates tbat they

were not the products of isolated acddeots but ndber rqJe8Ied ftiDtkDapping behavior.

In addition 10 the bifacial pieces were several retoue:hed t1akes and scrapers. One end scraper

bad a broken lateral spur and was found lying next 10 a cobble decortication Bake and the fluted point

(Figures 62p, u.. 63d, 64, and Table 19). Additional finds iDcluded a possible macroblade mid-sec:tion

(Figure 62t) and a smaU con: base rejuvenation section (Figure 62v).

In all, 133 flakes. 12 tools. and I COle fiagmeDt were found in the lower sttaIignpbic zone of

TPs I and 2 in 2002. Surprisingly, at least 24 different types oflithic materials were represeated in

this small assemblage. Cortical flakes totaled 14%of the entire collection and revealed tbat stones

were brouIht to the site in cobble form. Most common were red (370.4) and yeUow (19%)jaspers.

followed by cbeIts. and the same b'IIISlucent agatesIcbak:edonies found at La Mula-West. AnoIber

COIDIIIOII pattern observed 011 die litbic assemblage &om Vampiros was a high incidence ofpodids and

putlid scars (IS%). Because this assemblage was found in a buried context it provides support to the

idea that similar beat sIress Iiadures OIl the La Yeguada and La Mula-West artifKts were

contemporaneous with 1bese occupIIions.

FiuIIy, it should be noted dIat fauDal remains were not present in die lower levels ofthe test

pits. AItbougb. our tine mesh wet screening technique was able to recover 3S microdebitage

fia&mencs, small mammal boDes were not observed. nis situation casas doubIs OIl the purported

IIItiquity offish bones found in the PRceramic levels in 1912 (Cooke and RaDen: 1919, 19918).
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1.~,C....""T~06r"_
ImporIBnt m1ifIcts ofPalcoindian or ArdIaic affiliation were also ncovcn:d at OCher sites during the

PSM u:vey (Cooke and Raaae 1992b). Akbougb the majority were biracial thinniDg Oakes fi'om

surficial lithic~ two projectile point tips were later n:coven:d during follow-up cxcaV8tions.

The first was found in a disturbed context at the Coruna rocbbelter(Figures 11.63." Table 32)

(VaJcrio.Lobo 1915). It is IIIIde on red jasperand ..deep potIid SCII'S. This point is believed to date

between 7000 and 10,000 '<lC yr B.P. (Cooke and Ra.re 19928; Ranere and Cooke 1996:58). The

second point comes fi'om the Aguadulce rocksheltcr (Figure 63b). nis example was also made fiom

red jasper and bears a S1rikiDg resemblance to die Vampilos specimens. While, this point was also

found in .. iDsccure Sb'atignpbic context, new AMS analyses on phytoliths indicate dill the cave was

probably occupied IS early as 10,,700 I·C yr B.P. (Table 4) (piperno et aI. 2000). This date and another

of 10.soo I"C yr B.P were n:covered in the ... red mae at die site which COIIIains several thinning

flakes (some with ground platfonns) from bifacial tool reduction.

Other interesbDg tools found during the PSM survey included 5everallarge finely retoudIed

scrapers (Cooke and Ranere 1992b:255). Among diem was a lrianguloid., Clo\'fs.like end scraper (cf.

Morrow 1996. (997) made 011 n:d jasper" picked up on the surface ofsite SA-27 (Figure 63c and Table

19) (Cooke and Ranere 1"lb, fig. Sh). Filially" Haller's (2003) receat pedestrian survey oCtile Parita

River drainage discovered two Pn:c:eramic artifacts. One is a biracial fiagment (Figwe 63d) made

fi'om a light purple chert while the other is a large biracial thinning flake that n:movcd a square/flat

section 011 the opposite .-gin (Figure 63e).
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ChapterVID

DISCUSSION

Although the collections ofartifacts praenred in tile previous section consti1ute asmall sample,

several iIDporCaIIt observaIions can be made. The following discussion examiDcs die salient

redIIIoIogicaI and typological m.a:Iei istics recorded dlus far. ODe oftile aims oflIlY analysis is to

understand die orpnilJllion ofCencral American PaIcoindiln technology and bow it was influenced by

and. in IUl'II. aft'cctcd settlement patterns.. economy, mobility, 1i1bic: procurement SIJ'8tCBics, and even

social adivities. Information gathered ftom dIese assemblages is also CCJIDII8Rd to North and South

American fluted point indusIries in hopes dIat it might shed tight 011 their poICIIIiaI biological and/or

cuhuraI at1iniIies. In attempting to make sense ofthe vmability. I have decided to take a two-pIrt

approKb to the problem. First. I examine the II8bIre ofthe North and Central American bistoricaI

reladoasbips and cuIIuraI interactions. Based on these obserwtions, a second assessment is carried

out, Ibis time examining the Centtal and SouIb Anterican connections. It is important to n:member that

the cunent paucity ofdaIa in our n:scard1 does not permit the analytical process to venture beyond

simple pattern recognition and the pOdulation oflow·level bypodleses to explain them. Nevertheless.

the ideas put fonb below merit exploration and should guide future resaIdL

T.............. TypaIaaie8l CIIaneteristia .1Lower Ceatral "-erica. Late PIeiIIaceIIe-

Early Helece. UtIlIe 11Id.....

Centtal American PaIeoindian lithic: assemblages can be described as flake core industries. Flake and

bl.:le-like flake blanks were used for a wide-range oftools and projectile poin1s.. Blanks were struck

tiom primary and secondary source lithic IIIMeriaIs following a distinct core reduction teebnique 1bat

removed core bases to create new striking platforms. Discarded core bases were found at Guardiria.

Nieto, and Vampiros. With the exception oftbe Vampiros example, all were sm1ic:iaI finds., malting it

difficult to determine ifdlis type ofteebnique was used exclusively by FPP, Clovis-like, both, or later

groups.

As I have explained in previous cb8pters.. prior aaaJyses ofPalcoindian tools &om lower

Centtal America have concenttated 011 diff'eJences in the ways in which I8nceoIate II'Id stemmed points

were IIIIIIUfaccuIed (Bird and Cooke 1971; RaDen: and Cooke 1991). Judging fium the preforms

n:covered. La Mula-West IIId Nieto, CIoYbrlike points were IIIaIIII&dIa'ed 011..and relatively

dlick flake blinks. EIrly stage reduction (SfBge 2 oredging (CaIIaMn 2000» coosisted of; I)

t1altening die ven1raI side ofblmlks by removing their bulb offorce and S1riking platform (Hester

1972:94); and 2) removing high ridges 011 donal surfiIccs by deIacbing a series oftbiDning flakes

~ die peripIlery ofebe piece. Hence, before true biflcial t1akiDg began. a number ofearly SIage



preforms may have appaued like unifacial tools with a plano-convex cross sections (e.g.., Cal.....

2000. fig. 22).

Plalforms lobes <II die ..-gins ofpre!_. were isolated 8Dd ground before IaIeraI dlimIing

flakes were detached. Tbcse flakes were slnlck with sufticient force and at an angle dial would cause

them to travel aaoss die preform"s entire face. This strate&Y effectively ftattened the pieces and often

produced overshooting flakes. GeueraIJy spalring., die low number ofdorsal scars and the presence of

scpmre or Oat edaes on die distal ends ofovenbot t1Ibs (e.g.., G-mria. La V..... La Mula-West.

and Vampiros) iDdicaIes dill this teeImique was COII1IDOIIIy used in Ibe initial stages ofreduction. For

emuple, two oversbots fiom V..,iros (Figure 62h, i) displayed a single medial arris showing dial

tlindmappers were intentionally seaing up plalforms to exploit prominent ridaes <II die preforms and

ddKb Iongcr thinning Oakes (Bradley 1993:254). Flutes were also n:moved to eliminate occasional

high cenInI ridaes on preforms duougbout tile reduction process. The presence ofcomplete and

collapsed nipples OIl bases show that Ibis type offluting was utilized at least some oftile time.

Projectile points bad bi..convex or lenticular cross-secIions and flaking paUeI'DS were mostly horizontal

and occasionally diagonal. A noteWOI'dly aspect oftbe La Mula-West assemblage is dial despite the

fact dial die majority of its biticial artifacts Ire incomplete., almost none display n:t'IU8It surfaces of

the original flake bImIks.

The La Mula-West and Nieto projectile points seem to have bad excurvate blades ending in

COIdnICting proximallllal'gins. Bases were s1raight to slightly concave. It should be emphasized once

IIIOIe dial these observations are based on unfinished preforms and fiagrnented projectiles. Hence. the

exact outline of finished points may have been slightly different. For instance. very little final shaping

would be necessary to transform specimens depicted in Figure 271., b into waisted points with deeper

concave bases.

Unfortunately, point bases were not found. the Aguaduke and Vampiros sites and it is

impossible to determine with certainty iftbe points were Ianceolate or stemmed. Intuitively. the three

jasper point fiagrnents &om Vampiros and ApIduIce are quite ditraat fiom the La Mula-West

examples III8de on agate. To test dIis bypocbesis. all PInaInaDiIn points were plotted on a graph

opposing their .unum widdl and thickDess (Figure 66). The scatter plot distribution clearly

segregates lanceolate &om stemmed points and supports my initial assumption. We can thus

tentativelyque tbat. based 011 dacse two varilbles., tbe projectile points recovered at tbe Agt.wduIce

and Vempiros sites were not Ianceolate and most likely resembled FPPs. Figure 67 presents several

montages that illustrate wi.- tbe t1uted point fiom VIIIIPUos may have looked like compued to FPPs

and tile Clovis-like point fiom Lab Alajuela (SaDder 19S9. 1964: Bird and Cooke 1977. 1978). The

presence ofoversbot thinning flakes in tile same deposits as Ibis point .....ts a rare q..-..laly. 'Ibis
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combination oftedIIIologies at Vampiros might indicate dill tile cave was occupied during die

supposed tedmological transition that took place betwceD IanccoIate and FPP indusbies (see below).

In general. lowerCentral American FPPs wen: IDIIItIfiIcturc 011 large., Oat. Ihin Oakes often

retaining surfaces oftile original blmlk.. This presupposes that FPP blanks wen: detached fiom cores

wiIb slightly different shapes dian the ones used to pnxtuc:e Ianceolate point blanks. Flake blanks for

FPPs would have been wider and possibly sq__while diose intended for Ianceolate poiDIs would

have beat more rectaapIar ("bIIde-flakeft
• (Callaba 2000; Collins 1990». Oversbooting flake scars

are not visible on finished FPPs and the flaking paaem is best descnbed as overlapping. transverse

hori2DntaI. Blades on FPPs are wider. daimler. display fIatteDed cross sections.. and have larger tip

angles dian Ianceolale points. Shoulders OIl Centtal Americ:an specimens are round with concave. and

ground bases (Bini and Cooke 1978; MacNeisb et at. 191Gb: Pearson and Bostrom 1998).

Tools associated with fluted point assemblages in Panama and Costa Rica include spurred end

scrapers. various types ofgravers. keeled scrapers. and planes. Large scraper planes were fashioned on

bfade.like flakes and sometimes shaped by a IribedraI fIakiDg technique. Great efforts were made to

t1aacn the ventral surfaces oftbcse large scraping tools. ImguImties. such as tbc bulb offora:. and

excessive curvaIIft were corm:ted by striking the blank's edges 1Iead on" to detach large flakes tbat

would terminate in hinge or step tiKtures. This tactic ensured that the retouch itselfdid not plunge or

compound the initial problem and is comparable to core platform rejuvenation removals (Pearson

2003).

With die exc:eption ofthe broken specimen fiom Lake Alajuela (Figure 21b). large prismatic

blades and blade cores have not been found at Cen1raI or South American fluted point sites. Blades

fiom La MuJa.West and Nieto. though possibly associated with the PaIeoindian material. are still very

different &om the large North Americ:an examples discoven:d at some Clovis sites (Collins 1999).

Although one can point to the low quality oflitbic materials at several sites to explain the absence of

blade production (Pearson 1998; Morrow and Monow 1999).. this does not apply to Central American

regions where obsidian and odler high quality stones were available. Hace. another explanation must

be souabt to satisfactorily explain whyPaIco~ applIf'enlty did not ....ufactun: large blades in dae

Neobopics.

Another recurring feature oflower Central American lithic: assemblages concerns their

~ic:" history. Indeed. aearIy all oftile assemblages discussed so tar displayed. to a degRe or

another. evidence ofhaving been exposed to intense heat or fire. Most COII1IIIOIl were potIids and

discoloration followed by~ or1rIII5Ver5e breaks and crazing (Pwdy 1986; Patterson 1995).

The level oftiagmenlltion observed on some assemblages and the presence ofheat damage on late

stage or almost finished .nfilds argue in favor ofpost-depositional r.:tors as opposed to inCC8tional

heat tteabnent (Rondeau 1995). This pbenomenon can be atIr"buted to either cultunl ofnannI causes.
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Ifenoup filel was available to generate sufficient heat duriDg fcnst fila, be they Iwmm-made or

nacuraI. it couIcI have atTecred open air lidJic~ (RueDgel' 2002). In fact. besed 00 Ibehi'"
....ofPlfticul* carbon in Lake La Yeguada (Piperno et aI. 1990; Bush ct at. 1992). one might be

teIIIJ*d to sugest tb8t die presence ofso -.ay IMned PaIcoiDdiBn Irtifacts might serve as proxy

indic:aron for andJrapogcnic fires in IDd IIOUIId early sites. On the adlerbind. W8Sfe f1Ikes and

broken tools nay simply have been discarded in beIrdIs • pill ofreguJar site~ activities

(Schiffer 1981) or long tenD n:-usc ofsites (Hofinln 1986). This expllnllion is certainly more in line

with wbat would be expected at a cave site sucb as V.-piros.

T...........Orp.......... Seta...... Patte...

Lithic material sources in lower Centtal America during die late Pleistocene appear to have been

abuadat and well diS1ributed across die landscape. nis is especially 1nIe ofsec:ondaIy SOUI'CeS such

as rivers and their tributaries that transpOrted cryptoc:rystaIline cobbles aaoss extensive areas. Easy

access to workable stolle in Central America may explain why lithic caches have DOt been found in this

region. In odIer words, die widespread and tightly spaad distribution oflitbic materials found here

offset dle need to stockpile stones for insunnc:e purposes (Meltza' 2000a, b). This same situation

might also explain why large bifacial cores and tools made 011 biracial thinning Oakes are practiaIIly

non-existent in Cen1raI America. Estimating the annual distance ll'avelecl by Central American

Paleoinclian groups is also aHIIPIicated for these same reasons. Given that the same types ofstones

can be found over a very large .... it is cIit1icuIt to say it: for insumce., a jasper was pI'OCIftd fiom the

highlands near Lake La Yeguada or at the moudt ofa river 011 the Pacific: Coast.

Very little can be added to our knowledge of lower Central Paleoinclian settlement patterns

from tile sites discussed in the previous section. During the Pleistocene, VampUos cave was kx:atecI

approximately 10 km fiom the P8cific: OCean 011 die edge ofa V85t plain. According to Piperno and

Jones (in press), this exp8IISe ofllnd was covered by a grassy savanna and Ihomscrub. PaIeoindians

uncIoubtedIy lived and hunted 011 this now-submerged shelf. These groups may have also followed

"veIticaIIy" oriented seasonal movClllClltS between the mountain I'IDgcs and coasts, ifonly clue to the

IIII'I'OWDeSS oftile Isthmus. 80dI upI8ncI and lowland resoun:es were eenainIy exploited by early

colonists (Lynch (971) as is evideaccd by biglH:levatiOll sites such. LosTap~ GUIIdiria.. and

Lake La Yeguada. Moreover PaIeoinclian occupations were found on bocb sides ofthe continental

divide, indicadng that 1bey were tiInili8r willa the types ofresources available on the Caribbean and

Pacific cc.sts. However, fiequency ofannual movements IDd seasonality cannot yet be determined.

Ifdie geograpbic distribution of1i1hic I'IIIteIiaIs W8S DOt a major influence on Palcoinclian

mobility then what other determining factor must we consicIer? Stones may have been found just about

anywhere but drinking water was certainly IlOt. Tbe mid Pleistocene climate must have caused
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seasonal drougbts and pcrbIps yearlong sbona&es in less well drained regions as is the case today. In

faa. acommon 1bcme • early ...... ocalpllions dnugbout the Americas his been that dJey were

under drougbt sINSS. For example., DunbIr (1991) demws1Il11ed tbat die scardty ofpotable water in

florida forced~ to coappred around sinkholes. Similarly, disrribution patterns ofFPP

sites around quebrada Santa Mft in Peru were aIIlSSOCiated with DI1UraI springs (Bric:efIo 1997,

1999). Evidence that bodl b...-.s and .........were under drought Ie.... stress have also been

observed ItOIlIer N«dI and SouIb AIMric:a sites such as BIKItwater Draw (HayDes 1914, 1991;

Haynes ct at. 1999), Mmray Sprinp (Henninp 1970; Haynes 1991). Aubrey (Humphrey and Ferring

1994; Canndal. 1996). Kimmswick(G...... dal.1911), Hiscock (Tankersley 1991:14), and Tapa

Tapa (Nufte2; dal. 1994). It is probably DO coincidence that the area around die Nieto

qumylworksltop is doacd widt ...... sprinp. A ICIII8tive idea that migbt describe the settlement

paaems ofCearral PaIeoindians is dial dIey were DOt tedJered to stones (Hofinan 2000) but drinking

water (Taylor 1964).

0riIiIII of Flilted PoiIIts ill Middle .... SolI.. A.-rica

The bistoricaI development ofour discipline is such that an:bacologists have bad DO alternative but to

juxtapose Cemral American findings with the better-known bordering RCOI'ds ofNortb and South

America. As a~ the Central American PaIeoindiln record is often inteapretcd according to a

dichotomizing pelspecbve based oollOl'lbem and southern comparisons.

I. N"..CI!IfINlAIJIlritwII C......,,......(s)

As a general rule, Middle American assemblages have been classified as eilber FPP or Clovis-like

indusrries with the latter I.tIied as a e:atdIall category for many noo-stemmed forms. Archaeologists

have also split WClovis-like" points into "'panIIIe1--sided" and waisted sub-c:1asses (Bray 1971: Gan:ia

B8Rena 1979, Snarskis 1979; Ranere and Cooke 1991). Ofthese two types, the parallel-sided

specimens an: believed to be die oldest since they most closely resemble Clovis points found west of

die Mississippi (Morrow and Morrow 1999). Just. we have contrasted die Pleistocene record of

Central America widt discoveries IDIde fiudIcr north IDd SOUIh., so must we now consider a similar,

lDOI'e realistic and complex: cokmizalion for Ibis intermediIte region. Current research needs to focus

on the following questions:

• How...y PaIeoindian complexes or traditions ex:isted in Central America?

• Which ofthese originated in the North, South, and/or Central America proper?
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A point ofchronological reference must be established before we can IItempt to answer these

questions. The oldest Ianceolate Outed points in die Americas have come &om the AubRy Clovis site

in Tex. (11.540 ± 110 [AA·S271). II.S9O:t 90 [AA·S274]. Faring 2001; F"aedeI20(2). This

supports previous claims that pll'8l1e1-sidcd point types in Middle America are probebly the oldest

(Note: A caveat to this assertion is that ...Outed point ISSCIIIbIages Iiom die SOUIbeast U.S. are still

undated). Byand ..... 1Ilese "classic" Clovis points sbIre a c:ombiDatioD oftile following

cbaracteris1ics (Bradley 1912. 1993; Collins 1990; Howard 1990; Morrow 1996):

I. Straight or slightly concave base

2. Convergenttip

3. SIraigbt to sligbtly convex edges

4. Fluted by direct pen:ussion 011 abeveled base or isolalcd nipple

S. Absence ofcaRd projections

6. Presence ofovershooting scars on preforms and/or finished points

7. Lateral removal ofdistal flute scar

However. having determiDed which oftbe two Cen1raI American point types should be the

oldest does not explain the II8IIn ofdleir n:lItionsbip. In adler words. we still do not know if

• Waisted types evolved &om parallel-sided points only after tbese older groups inhabited au
rePJns ofMiddle America.

• Waisted types evolved from classic: Clovis points Q.f colonizing groups moved through Middle

America.

• Each point type RpreSCDts a distinct migration.

• One represents a diffiJsion through dle region where die other was already in use.

Another problem is our poor sample size. nus far. I have fonnulated die problem based on

two vay general point forms but we still do not know ifadler Ianceolate types existed. We must also

identitY how N«X1h American Clovis points may have ct.nged both tceImologically and stylistically in

order to determine ifthe same 1I'IDsfOl'll1ltions can be observed in Central America. Put anodIer way,

is there a bistoricaI relltioasbip between Nonb and Central AmericIn Clovis ".... or do they

represent two sepInIte evolubODllY lines? In general. ....CIoviHeIated points are cbarIderized by

some oftbe following aaribuces (Storck 1983. 1991; Tankersley 1994; Morrow 1996; Morrow and

Morrow 1999; O'Brien et II. 200I):
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• Deeper basal concavities

• Folsom-like tluting (on well-defined nipples) and pressure used in the final preform shaping

• Waisted sides (concave proximallllll'gins)

• Grater occunence ofpseudo-t1utiIIg (flab blanks)

• Basalears

• 'Thinner blades

Fluted Ianceolate points tiom Middle America display cbaracleristics belonging to both early

and late Clovis types. Important ditren:nc:es exist however. The "Folsom tluting technique" is present

only on a few Folsom points &om Mexico and has yet to be recorded in Central America. Deep basal

concavities an: also absent SOUIh ofthe Tropic: ofCarlcer. It would seem that whatever intluence

Folsom groups and their tluting technique bad 011 the Plains and the NordIeast. it did not extend to the

NeoIIOpics. This does not come as a surprise considering that die focal point ofthe Folsom economy

centered 011 booting grassland bison (Hofinan 1999; Hotinan and Todd 200I). ExpectedIy9 many of

the Outed points fi'om Mexico represent southernmost extensions ofcommon types found in Califom~

Nevada. Texas. etc. I have eliminated late PaIeoindiaa poims such as Plainview.. Golondrina. and

others. for the purpose ofthis analysis.

Geopapbic distributions ofclassic: Clovis and waisted manas an: presented in Figure 61.

80dI point types overlap geographically between the Rio Grande and die Eq.aor. Moreover9 there is

110 discemable peaem ofsegn:gation based 011 this sample. As I remarked before, the ditrcieoces

between boIb types is not always straightforward when assemblages contain mainly preforms and

fragments (Faught n.d.). nus.. a certain subjectivity bas been incorporated in the following

distributions. Specimens depicted 011 Figure 27, b fi'om La Mula-West are especially problematic:

because one appears to tit the classic: Clovis outline while the other does not. We are thus pn:sented

with several choices. Either the La Mula-West collection.; I) is a mixed assemblage; 2) is a single

waisted point assemblage (i.e.., Figlft 27. would have eventually been waisted) or; 3) was left behind

by groups that ......ractured and used both types. Point morphology aside., the tedmoIogicaI aspects

oftbe La Mula-West bifKes leave little doubt. to dleir COIIIICCtion with Clovis. As wei'" the

discovery ofa~Ie assemblage oflanceol8le Outed poims and preforms at the El Cayude and

SiratB sites in Venezuela (Ardilaand Politis 1919; Ardila 1991; Jaimes 1999) demonstaa1es that a

CloviHelated tecbnology crossed the Isdunus at least as far. nortbern South America (i.e.., Ec:uador9

Colombia. Venezue~~ SurinIm., and Frencb Guiana).

Sevenl_baeologisls have binIed II possible early and/or middle Paleoindian concac:ts or

movements ......ct die GulfofMexico and c.."bbc8D (Faught and Dunbar 1997; Pearson and Bostrom

1991; Faught n.d.). This idea is based ....ely on the discovery ofsimilar point styles across this n:gion
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and on COIDpII'IIbIe late Pleistocene fauna especially around the GulfC085IaI Plain (Webb (992). At

least fo..- early and middle PaIcoindian point types lave been identified and described in Florida.

None bave been recovered tiom M1H11red coatexrs and die ages prescated below are approximalions:

The following descripIions are b8sed 011 Prufcr and BIby (1963). Bullen (l97S). and Goodyear et aI.

(1983):

Early Paleoi_tIII Period (11.500-10.800 /-Ieyr B.P.)

• Clovis:

Fluted Ianceolate with straight to sligbtly excurvate sides. slightly concave base., ground basal edges.

no ears.

• Ross County (Clovis variant):

Fluted 1aDceo1ate. waisted basal~ flat and excurvate blade with large transverse flaking scars

(sometimes overshooting) surrounded by fine bi....-ginal pressure retouch on margins. Slighdy

concave and ground base.

Middle PaleoindiQII Period (lO.8(J(J.JO.500 lieyr B.P.)

• Suwannee:

Unfluted Ianceolate, usually parallcl-sided (occasiooally sligbdy waisted) with projecting basal eats.

Transverse thinning on ground and slightly concave base. Broad, expanding lateral thinning removals.

Flat cross-section.

• Simpson:

Occasionally fluted Ianceolate. waisted basal margins. can have a very wide and thin blade ("bull

tongue"'). concave and ground base, occasional small basal ears. Blades are sometimes thinned by

overlapping, borizontaI1I'aDsvene t1Iking and do not show overshooting dlinning scars (Dunbar 2002,

pen. COIDIIl.).

From these technological and stylistic criteria, we can state that Suwannee points have as yet

not been recovered in Middle America. In COIItnst, siDau.ities between Simpson and PanlnBliaD

points have been noted in die past (Faught IIId DunbIr 1997; PeIrson 2003; Faught n.d.). These

sugestions were often bMed 011 stylistic alU'ibuies such as die presence ofwaisted basal margins.

However, die Simpson flaking pIItCIII has more in common with what his been observed on
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PallamaDian FPPs dIaa CloYis-1Inceo1ate points. In Iddition. large 4Jul1 tongue" Simpson points have

not been discovered south of1be Rio Grande. Perhaps Ibe best example ofa possible Simpson-like

point is die pmjecdle discovered 011 MIapIN IsIInd in 1952 (Figure 19&).

Ifdie Middle Palco..culhnlliDks between CcnIraI America and Fbida are vague. the

early period intaactions are mudl clearer. Ross County Clovis .-.s represent an unambiguous and

reoccurring link between Nordl Anmca and 1be Centtal American Neocropics. 8odl1beir shipe and

teebnological cbacteristics are unmisIabbIy pIaCIIt in central America. Funbennore., Ross County

points have been found in Teus (Lonl 1977) IIId odaer soudIc8Stem States (Perino 1971). which

S1ftDIIbeas the idea ofa cimJm.Gulfand Caribbean connection (Faught and Dunbar 1997; Pearson

and Bostrom 1991: Faught a.d.). Fil1ft 69 presentS aD archetypal example ofa Ross County Clovis

point recovered allbe Slolb Hole Site in Florida (Hcmminp 1999a.. 1999b. fig. Ba). This point clearly

displays Ibe large lateral removals and oversbooliD& scars as well as die tine bi-margiDaI pressure

retouch used to sbIIpe it. Similar points have been found in Belize (Hester et aI. 191Oa. b. 1912).

Guatemala (Coe 1960). Costa Rica (SoIrskis 1979, fiS-3b; SbceIs and McKee 1994. fil. II-lOa). and

possibly Mexico (Garcia Cook 1973; Gan:fa.BiIana 1979). To this I~ I am tempted to add the

biracial fiagment found • die Tequendama rocksbelter in Colombia (Correal Urrego and Van der

Hammen 1977:84.97), whicb seems to bear typical Ross County tlaking scars (see Cooke [1998.. fig..

3t] for a good iIIustratioIl). This paltcnl is visible on may ofthe La Mula-West preforms and

especially 011 die distal fiagaIent OIl Fil1ft 27d. In fact, die Ross County reduction strategy and point

style reconciles what appeared., at first. to be an incongruity between a classic Clovis reduction sttategy

and a waisted point style at La Mula-West. I also observed another possible link with Florida based OIl

collections tiom the Fossil Hole quarry (Henuninp 19994:) which contained large flake core bases

exlubiting identical reduction techniques as the ones recorded at Central American PaIeoiDdian sites.

HaviDg made a case for I cuIhnI network II'OI8ld die Caribbean and GulfofMexico does

not, however.. explain its genesis or its significance. We still don't know ifRoss County points

originated in Cen1raI America IDd then spread to Florida (and fiIrIber north) or vice versa. In die

absence ofndiocaIbon", I will make cerIain ISSIJIDI'Iioas in 1ft attempI to offer possible scet*ios.

Ifwe continue with our initial bypolbesis repnIiDg the primac:y ofsoudlwestem Clovis types. then it

follows that Ross County points are indeed .-iIDts (i.e., younger derivatives). Since both classic

Clovis and Ross County types are found in Florida we alii also assume Ibat 1be litter was not

associaled with 1be iaitiaI coIonizIIion ofdle soudle..... sIBIes. On tile odaer hand, die evidence for

Classic Clovis in die NeoIrOpics is difticult to ascertain considerinl that many of1be purported

parallel-siclecl points could be preforms. It is important to understand that the above statement relates

to point styles and does DOl necesurily imply sipificant cbroaological nmifications. It is impossible

to determine bow much time 1M)' have se..'" bodI types or ifdie)' overllpped chmaologicaUy. I
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am only sugesting that the first Ctovis-relared groups to enter lowerCcn1ra1 America could have been

those thai used a tedmology compll'8ble to Ross County. Tbese points may bave originlred

somewhae 0II1be Mexica Gulfsllelfand were subsequeat1y dispersed IIlUI1beast (via die Mississippi

Basin?) and south perbIps as far as Venezuela (Figure 70). AaodIer DIOdeI would have Ross County

points follow on 1be becls ofclassic Clovis via.. eastern I'OUIe into Central America.

1.C."...,....A-*-C.il ~••, ,........(.)

several Outed and noo-tluted Ianceolate points have been reported Iiom Ecuador (Carluci 1963;

Mayer-Oakes and Cameron 1971) and Fell's Cave but are either equivocal or do not appear to be

dim:dy relaced to Clovis (Nami 1998). On 1be adler bmd, die Nocbaco specimens tiom Chile (Seguel

and Ounpda 1975: Grulln and Bryan 1977; Jackson 1995; Dillehay 2000) are die best candidates for a

true Clovis presence in soutbem South America. Not only were gompbotbere bones possibly

associated with some ofthese points but Dillehay (2000: IS9, 304) reported a dace of 10,400 ± 90 14C

yr B.P. (lab. no.?) OR ct.coaI found next to a buried example _die Rio Bueno site. Thus far..

Nochaco points have been restricted to a small region in c:entraI Chile and bave DOt been described in

great technological detail. Men information on Ibis aucial industry is needed before its true

relationsbip vis-ii-vis OIlIer Soudl American tluted points can be understood. For now.. suffice it to say

1bat t1utcd Ianceolate points bave never been discovered above or below any oldie Iuied and well

dated FPP occupations fiom die soutbem CODe.

Approximately t5 FPPs (and possibly 30, see Table 7) have been found in Central America

and 335 in South America (Figure 71 and Table 34). CenttaJ American FPPs overlap witb Clovis-like

points between 1be isdunuses ofTehuantepec aad PanmIa (Figure 6I). South American FPPs are

dimibuted in dine major gcognpb.ic areas: 1) nortbcm Soudt America; 2) 1be Andean Cordillera

(Peru, Chile, and Western Brazil); and 3) Paragonia and the Pampas (southern Chile. Argentina.

Uruguay, and SouIbern Brazil). Aldlougb South American FPPs show considerable varilbility (politis

1991hoverall technological and stylistic ct.aclei istics confirm tbat it is • single cultural tradition

(Nami 2000). This widespread homogeneity recalls the Clovis pbenomeaon ofNorth and Central

America and may represent another impodant c:ommunications network during die late-Pleistoeene.

Likewise, FPPs &om the soutbem cone have ca. ftom relatively open areas where communal

huntiD& focusing 011 horse IIId aaDelids (Lynch 1983. 1998; Borrero IdId Fnmco 1997; Bonao et aI.

1991; Morrow and Morrow 1999".228; AIberdi et aI. 2001h could have bcea practiced. Perbaps., IS

Lynch (1998:93) has sugestcd, die early Holocene envimnmental conditions ofSoutb America

maintaiDcd III MEpi-PaIeoindiln" economic component amoal early Archaic bunter.plberers-a

pIItem COdIIpIIabIe to die one observed 011 the Great Plains (Hom- IIId Grabem 1998).

Conscqucady, siace Pleistocene mepmammals may have been seconcIIuy JRY species for Soutb

13



AmericanPaIco~ tool kits incorporating t1uted points to hunt modem fauna may have persisted

longer in the open Rgions ofSouth America.. It is Den:sling to note that FPPs have not been

discownd in lIlY ofthe numerous caves found in 1be more WCJCJded _ ofEasIem Brazil (Schmitz

1987; Kipnis 1998).

The diRctionaIity of1be FPP expansion between Central and South America is also difticult

to determine based on the available radiocarbon dIaes. AItbough the late clites from Los Grifos should

not be dismissed out ofbmd (Table 4).1beir validity is not easy to evaluate (SanBDaria 1981). The

Los TapiaIcs date is less probIcmaIic but it is not clear ifdle bIse fi'agment associated with it

represents a Clovis-like or FPP (Gruhn and Bryan 1977:246). Ifthe Vampiros point fi'agment is

indeed an FPP., dlen the best that we can say is that this type ofpoint was used in PaDama between

11.,500 and 9000 I..C yr ago.

On average, FPP occupations &om the soudIem cone dale between c. 10.800 to 10.,100 I..C yr

B.P. (Morrow and Monow 1999) or 11.000 to 10.,300 I..C yr B.P. (ficdel2002) (see Table I). Since

the radiocarbon data set is still too limited to provide clinal pattems.. a look at technological and

stylistic: attributes might show revealing trends. Although FPPs ftom both continents show occasional

I'eIIlII8IIt t1ake blank sc:ars., pseudo-ftutcd examples have only been cIisc:overed in South America. The

oc:c:urrence ofOuting on FPPs also shows a DOI1b to SOUIb decrease fiom 1000At in Centtal America to

less than SO-.... in South America (Table 3S). According to Morrow and Monow (1999:223) this

phenomenon represeDts "the decline ofOuted point teebDology through South America rather than its

development there."

Stylistically, Central Americart FPPs have more angular shoulders, and wider blades and

bases (FigaR 72) than their South American COUftterpans. Nevertheless. some ofthese more typical

Central American c:baracterishcs have been observed on a few large points from the southern cone

(Bosh et at. 1980; Flegenbcimer and Zarate (989). Some researchers have proposed that two types of

FPPs may have been used c:oncurrently by the SEC groups. This idea was put forth following die

discovery ofoversized examples which. it is thought, may have served u knives (Flegenheimer 200I&,

b; Nami 2oola)

T...................1' .........ted La.......sae..... Projectile PollIa .Ie.tnl

••d SotItII Mierica

Are FPPs fluted stemmed points or stemmed Clovis-like points? This is perhaps the single most

important question that needs to be answered ifwe hope to undersIand dae nature ofllle relatioosbip

between Clovis IIId FPPs. AppreciaIing this IUIIIlCe is crucial towmIs following the evolutioMry

prcw;ess(es) that took place around the fluting tedulique-tbe key common denomiDator. Tracing die



teeImological "genealogy" or~ offluted stemmed point is the first step in understanding their

relationship with Nordl American Clovis indusIries.

Ifwe accepI the DOIioa .... Ihe tlutiDg teebnique.. inveatcd only once in Ncdl America

tben we must: I) find unOlded pn:cursors for FPPs ifwe wish to .-pIC for an independent SouIb

American origin or: 2) accept the most parsimonious bypoIbesis. which sugests that FPPs are derived

&om Nonb American Clovis. Unless the fluting technique was not invented in North America,

8DOIher possibility would be ...... ancient fluted point culture migralCd along die Pacific Coast and

modified its weaponry aIoDg the way before venturing into the interior (e.g.., Dixon 1999). According

to Ibis model., FPPs and Clovis points did not have a din:c:t evolutionary link but only sbared a

technological ancestor. This model could have produced two initial fioa1s ofevolutiolBy

developmelll-one nonb to soudl along the coast and one west to east via the continental interior. This

idea could explain the sudden appeanmce oflhe fluting technique Ibrougbout the Americas and die

absence ofin situ fRCUISOIS.

For the moment., however., nonbcm South America is the soudlemmost region where FPPs

and Clovis related poin1s overlap and appears to have been an imponant centerofprojectile point

innovatioo. Indeed., fluting bas been observed on lanceolate Clovis-like., fishtail (Broad Blade and Fell

I)., ResIRpO., Ellnga Broad Stenuned., Ellnga SbouIden:d Lanccolate., and possibly EI Jobo (Mayer

Oakes 1986a: Gnecco 1994; Jaimes 1999). Upon examiniDg the various fluted points found in Ibis

region one gets a SCII5e ofancient IriaI and errors or significant innovation and extindion or loss. This

area can be described colloquially as a "melting pot" where bifaces display a mosaic ofleebnological

and typOlogical attributes cbaracteristic oflanceolate and FPPs. Such technological mixing bas been

observed at Ellnga (Mayer.()akes 19868:108) and possibly Vllllpiros cave where overshooting

bifacial chinning flakes were associated with fluted stemmed point industries.

Morrow and Monow's (1999) study provides a useful discussion OIl the stylistic differences

between Ianceolate and stemmed fluted points tiom a latitudinal pelspective. Their work follows the

idea that parallel-sided Clovis points underwent a progn:ssive narrowing ofdleir baftiDg area as Clovis

related groups explilCled SOUIh (Garcfa..Ban.:ena 1979., SnusIds 1979; Lynch 1983: Ranerc and Cooke

1991). The authors sagest tbat morphological changes between Ianccolate and FPPs wen: the molt

ofa gradual stylistic drift (Morrow and Monow 1999:227). A scllematK representatioD ofthis .......

step" hypothesis is presented below:

Nonh America Central America

Parallel-sided Clovis --+---l.... Waisted Lanceolale --+-~.... Fishtail

15



Assuming dial lower CenaaI America aad northern South America rcpn:scnt die fluted

stemmed point center of innovation, I believe the differences between Ianceolale Outed poinls and

44FPPs", such as die ones tiom P8IImDa. are simply too pat for a direct cyollllioMry line to be

plausible unless an exccpdonaIlCCbnoIogicaI n:orpnizabon occurred. Table 36 presents a list of

diffaaxes between Central American t1uted stemmed points and Ianceolate poiats. III my opin~

tbese differences do not SIIJIIDt a direct link between tbe two point types. A 1I'IIDSitiooaI form sbouId

be interposed between dIenl; or., some ofthese ....... stemmed bifaces served different purposes (e.g..

knives).

An important cIBacteristic ofCentral American and nonbem South American Outed

stemmed poinls is their overall larger size compared to classic Felli FPPs. Dimensions and lbickDess

ofpoints fiom Central and South America are presented in Table 37. Many ofthese measuranents

were recorded fiom published line drawings and iIIUSb'Itions and a slililt cJesRe oferror (± t-2 mm) is

likely present. Tables 31-41 display mean size and thickness ofmajor point types IIId significant one

way ANOVA results at die .OS level Blade width and thickness show significant nonb to south

decrease in size (Tables 3"'39). Minimmn stem widIb also mes significantly between Central

American and nortbern South American Ianceolate. fluted stemmed, and R.es1repo points (Tables 40

41).

Resttepo points are especially interesting since they wen: bifilcially Oaked tiom thick flake

blanks, display I... flake scars which occasionally traveled beyond tbe blades' mid-lines. have bi

convex cross-sec:tioos. and slender triangular blades (ARlita and Politis 1989; Ardila 1991; Cooke

1991: liS). Overall. Restrepo points show more ICCbDologicai simil.mes with Ianceolate projectiles

1haD FPPs. The MacapaW Island point fiom Lake Alajuela, which I compared to Simpson types from

FI~ is also quite distinc:t (Figure 198). Altbougb Ibis point is often descnbed as lanc:eolate. it

would easily be classified as a fishtail in South America (e.g.. Jaimes 1999). I believe tbal some of

these typologically-ambiguous Outed points fiom the Isdunia region and nonbem South America may

rcpn:scnt traDsitionai specimens between Ianceolafe and Central American FPPs.

Tbanks to DeW analyses by NIIDi (1997. 20018, b) who examined Felli FPP manufilcturing

strategies in SouIb America. it is now possible to better judge the cJesRe ofaffinity between tbese

stemmed Ruted points IIId ImceoI8le Clovis-like projectiles. Nmni (2000) bas demonstrated tbal

several manufaduring njcctories were followed to mke Felli FPPs and Ibat ovcrall point variability

is mainly II result oflbe type ofb'" used to fashion Ibem combiDed willi specific resbarpening

practices (see also Politis 1991). Most iInporIIntly. his study ofprefonns and ....ufaduring rejects

dcmoasu-.:l .... some Felli FPPs were shIpcd into OY8IC bifaces and fluted before final bla:le

sblping and stemming. Flutes were removed by striking a beveled base or an isolated nipple (Nami

200111, b). AItbougb dais docs not ..... that FPPs were never Outed aft. being stemmed, it is
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IIOIIdbeIess a significant technological clue. It sugests dIat FPP manufadums may have had more in

common with a dis1ant Ianceolate point tradition than anon-Outing sremmed point culture dIat

superimposed this teebnique OIl their indusby. Put aaodIcr way.. die cration ofa stem was apparently

secondary and a IIIOI'e recent adIptaIion to a IJIHXistiII&~ point ....ufacturing trajectory.

Iflanceolate point-using groups bepn to stem their projectiles in IIOI1bem South America and

die Istbmian region.. I believe more tban stylistic drift is at play here. To examine dais problem we

must sam by asking "what is a stem""? A stem is nodaing but a soIU1ion. It is a compromise between a

Deed for ... blades while in possession ofa narrower hafting system.. SiKc hafts are less flexible

componellts oftool inventories tbcy often dctcnnine die size and shape ofthe points dIat can be

secured to them (Bird 1969). Hence.. .chaeologists sbouJd investigate die possible causc(s) dIat would

have compelled Ianceolate point users to adopt nmower hafting mcdIods or need broader bladed

projectile point knives. 1£ as 1have suggested elsewhere (Pearson 1999b.. 2001hClovis points formed

a kind oftccbnological symbiosis with large megafauDaI osseous materials used to manufacture

foresbafts, Iben perhaps die demise or unavailability ofone caused a change in the adler (Cooke 1998).

Similarly.. Guthrie (1913) pnJpoSCd Ibat die disappearance ofcomposite osseous points with

microblade insets south oftile North American ice sheets could be explained by the inter-relationsbip

between antler provided by nonbem caribou and the weapon system made &om it. These explanations

stmIgthen die notion ofevolutionary co-depeDdence between material culture and targeted resouReS

and olfcr worthy avenues of inquiry. OIlIerenvimomcntaI factors may also have been int1uentiaI and

aced to be investipted. Perhaps. Ianceolate points became maladaptive once confionled by new South

American prey species and/or die reorpniDtion ofmammal populations towards die end ofthe

Pleistocene. Considering die poCentiaI for group isolation and economic diversity in the

environmentally IIKl topograpbicaIly complex regions ofnonbem South America, important

morphological changes in points styles could be attributed to a combination ofbodl function and drift.

Based on my obsenatioas, 1propose altemative schematic representations ofthe evolutionary

development ofstemmed Outed points in Cen1raI and South America:
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My 6nt model vmes tiom the original dIn:e-step bypodlesis in that it interposes an

intermediate fonn to explain both Central Americ:an (Broad Blade) and South American (Felli)

stemmed points which I consider indirectly related. The second is based on the premise that parallel

sided Clovis points may not have penetrated as tar south as waisted fonDS. According to both mode~

Broad Blade Outed stemmed points &om Cenhl Americ:a did DOt evolve directly out of Ianceolate

points ofRoss County affinity. These new ideas combine aspects ofmodels I ("Anagenesis") and 2

("Cladogenesisj presented in Chapter 3. Based on the style and technological characteristics ofour

current sample. a break radler dian a gradual drift or ttansition is observed between lanceolate and

Broad Blade steliuneci fonus in Central Americ:a. These Outed stemmed bifaces appear to have

dispersed DOI1b following the pre-existing circum-Caribbcannetw~ whicb bad originally distributed

Clovis--like points (Figure 70). This back migration (Antbony 1990) or diffUsion may account for the

relatively late radiocarbon dates at Los Orifos. AItbougb the exact reason(s) for their success might

never be tnowa, only the Felli FPP type appear to have per.etJated deeper into South America.

While I believe curn:nt data 011 SoudI American Outed points an: best explained by a Clovis

related human migration. the lack ofa satisfactory teebnologic:al intermediate between Outed

lanceolate and Broad Blade stemmed poin1s is problematic. One reason could be dial Central

American Outed stemmed "points" were not .,.;n.rily projectiles but knives. This possibility bas

already been sugested to explain the co-existence ofextIemely large fishtail bifaces with more

common smaller specimens in the soutbem cone (Flegenheimer 2001, b; Nami 200Ia). In this regard,

it is interesting to note that both stemmed and Ianceolate Outed bifaces were found in the same

stnIignpbie level. Los Grifos (G8n:fa-Bin:ena 1979; S8n1amaria 191').. not to mention that both

technologies appear to have been used COIlCII1'RIltIy at Cueva de Los Vampiros. Anodler alternative
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could be .... FPPs were not a nonbem SouIb American innovadon andIor CCIdI'aI American BI'OId

Blade specimens lie late rather than early v.-ieIies offluted stemmed points.

One IIIOIe problem tb8I must be considered...discussing buman eDII'Y into SoudI AIIIerica.

is die presence ofpre-cstablishcd bUIDIII groups possibly CIICOUIItCred by Clovis ... (Dry-. 1913;

Dillehay 2000). Walbe Clovis eXJ1lD5ion into South America a case ofreplacement? accuJtuntion?

both? and in what direction? ADd what about die apparent absence oftile fluting technique in easrem
Brazil? Was Ibis die region where Clovis bunters finally abIIIdoned this lDCCSInII ....ufacturing

teebnique or was it die last bIstioa ofa DOIl-Clovis cultural resistance? AI dais stage ofreseardJ.. clear

evolutionary paaems ofmaterial culture in South America are sliD too elusive or misundastood to

trace diachronic: development on a c:ontinental-sc:ale.

La........ ,..taiI"CI:0.or Two ...........?

It: as many data sets IIOW seem to indicate. 1bere were at least two lale-Pleistoc:ene migrations into the

New World. whicb one was associated with Clovis? Did Clovis groups display generalized featul'es or

were they characterized by Mongoloid phenotypes? Ifseveral biologically and culturally different

populations came into contact in the New World. bow did dIey interact? Were IIOD-Mongoloids

already extinct by the time Mongoloids readied the New World? Is there my sign ofadmixture? Did

one out compete the other?

Judging fi'om a few skeletons. there are those that would say that some ofthese questions

have already been mswered. It is indeed noteworthy that for such a small sample.....yearly

Americans show signs ofhaving been seriously injured or killed at the bands ofother humans. This

list includes:

• Kennewick Man: Broken "is and projectile point embedded in ililDD (powell and Rose 1999).

• Bonner Sprinp (age?): Projectile point embedded in femur (Steele et aI. 1991).

• Grimes Burial Shelter: Unhealed cuts to the ribs indicating death by knife blows (Owsley and

Jantz 1999).

• Spirit Cave Mummy: Fractured skull resulting fiom violent blow to the head (Tuohy and

Dansie 1997).

• Arroyo seco: Indivicml found lying f8c:e down with numerous projectile points thrust into his

body while OIl the gm.md (Fidalgo et al. 1986).

Additional evidence possibly aacsting to early violent conflicts has come fiom rock paintings

in Brazil depicting executions and cartoon-likc sequences ofmen Ihrowing spears at other individuals

(BBC News 1999). Brazil_ rock an experts believe that the paintings show violent c:ontiontations

between the Lagoa Santa groups lOcI invading Mongoloids.
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It is pert.ps 110 coincidence tbat northern South America is bodl teelmologically and

• genctically very hetaogencous COIIIpIRd to areas immediately nonh and south ofit. This reaion may

have been where IIOI1bem Clovis gmups came into contact with pre-csaablished soudIem populations

(Bryan 1983). The widespread use ofdle tlutiDg technique 011 such a mety oftypologically and

teebnologically ditTennt points is., pcrbIps., die best additional support demonsarating Ibat South

America was atre.ly occupied prior to die sourbward expansion ofClovis.

Siace die coasIaIlIId CUdiDenIaI enIIyWayS into South America. viaP-.were CX1Iemely

narrow, it is conceivable dial die first humans to effectively colonize Colombia "blocked" or

"butJaed" subsequent inflow &om the north. Thus, South America may have been peopled by less

numerous "waves" (i.e., human inflow fiom BeriDgia) and experieuced very litde input fi'om North

America once nordlem Colombia was inhabited.. Low genetic diversity in lower Central America

(Kolman d at. 1995:279) sugesIS tbat the Istbmus may not have been an active corridor for buman

interaction and gene tlow (Tononi d at. 1994b; Batista et al. I99S; Lormz and Smith 1996; Wud

1996). Since humans reached Soudl America prior to Clovis related~ we should not expect a

pal deal ofsilllilarity between die ardIIeologic:al records ofbolb continents. This is not to say that

early South Americans were completely isolated hm IIOI'Ibem int1uenccs-bodl genetic: and

c:uIturaI--but their overall evolutionary padlways were markedly distinct. We can also surmise that

die existence ofa~ barrier" in the Istbmian region c:ouId have maintained low demognpbic:

densities in SouIb America duougIaoua much of its initial prehistory.

The fact that SaudI America was populated before Clovis does not seem to have impeded its

southward expansion. Af1bou&b, bumns were already present at Taima-caima (Ocbsenius and Grulm

1979), Monte Verde (Meltzer et aI. 1997), and possibly Cavema cia Pedra Pintada (Roosevelt et al.

1996; Roosevelt et aL 2002), Clovis-related hU1181S seem to have been the first to have succ:essfully

colonized South America on a large-scale. 0Dce synthesized and COIllbined.. the archaeological and

biological evidenc:e paint a complex pic:ture where groups ofClovis related Paleoindians infiIIratcd

SouIb America after considerable modification oftheir weapons system. Judging fi'om the genetic: and

sblelal cilia ftom the southern cone SUIIImrized in Chapter 6., these FPP-using groups displayed

generalized physical features and carried mtDNA IIIpIogroups C and D. It is difficult, at this time.. to

evaluate die genetic: and culbnl COIdributions ofplHSlablisbed non-Ciovis humans. Mtdna

haplogroups A and B appear to have percolated into South America at a later time and were possibly

associated with a Mongoloid migration.



ClaapterlX

CONCLUSION

The main objective ofmy resean:h was to provide information that might help resolve ongoing debates

on the origin ofthe fluting technique in South A.merica. Arguments over Ibis contentious issue have

generally opposed two basic ideas--technological diffusion versus humin migration. However. it is

imponant that an:haeologists. on bodl sides ofthe table., realize that dIese are not mutually exclusive

processes. In other words., while Clovis groups could have migrated all the way to Panama. this would

not necessarily have PRvented the fllding technique ti'om ditlilsing fiuther south via an extant

population. Nor should the initial spread of.. idea have stopped Clovis binds ti'om expanding

souIhwn.. One could even look at the argument in reverse md suggest that stemming was an idea

bonowed by Clovis groups after encountering pn:-established South Americans populations.

Regrettably., our present ensemble ofPaIeoindian archaeological material ftom Centtal

America is COOIpOSCd mainly ofstR'fiM:e finds. Befon: this project began. only two sites had provided

radiomettic: dates associated with Clovis-like md FPP material in buried context. The Los Grifos site

contained both Ianceoille and FPPs in the same stratum dated at c. 9S00 (Santamaria 1981) while the

Los Tapiales site conaained an indistinct fluted base dated at c. 10.700 (Grubn and Bryan 1977).

Cueva de los Vampiros I'IOw marks the third oc:c:ummce when: a buried fluted point oc:cupatioo has

been discoven:d. Significantly, the FPP unearthed at Cueva de los Vampiros rested above culturally

sterile deposits dating to c. 11.,SOO I·C yr B.P.

While it is hoped that the relative age ofFPPs and Clovis-like points in Central and South

America will eventually be resolved by dating additional sites., the tee:bno~calcharacteristics of

these assemblages must be identified and compared ifwe are to understand this relationship beyond

mere chronology.

Several technological patterns were identified during the course ofmy study. Many oftbese

were recorded on tools other than projectile points and were not specific: to Central American

assemblages. For example, similar core reduction techniques were observed in both Central America

and Florida. This evidence suppons the idea ofa cimlm-Gulfmd Caribbean connection. which had

already been sugcstcd based 011 projectile point shapes. Moreover. the presence ofnumerous Ross

County type Clovis points in Ceattal America md the Gulfand SouIheast States seem to confinn this

idea.

Since most ofthe material discussed in this study has not been directly dated., the antiquity of

the collections can best be assessed by comparing their technological and stylistic: attributes to

assemblages ofsecure age. Unfortunately., very little is known about Clovis early-stage tool

manufacturing and core reduction strategies for both primary and secondary SOIRe lithic materials (see
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McCary 1961; Funk 1973; o.daer 1974; MalIouf 1911, 1919; HOI 2(02). and additioaaI~ is

needed to detect possible pIltmIS and allow (orproper~.

Recent analyses ofFPP IlSelDbIages recoVfftd &om South American workshops (N1IIIi 1997,

2000,20018, b; Flegenbeimcr 2001.. b) have deiilOOSUatcd cleartecbnological aftiliarioas with Nonh

American Clovis industries. This informltioa.. revealed dial die III8IIUf8cturin trajectorieso(FP~

IIJ8IIIIfacbnd oo1hick flab blmlb. were essentially die __ as Outed IIaccoIate points up until die

stemming process.. Hence die teebaological "pneaIogy'" or "ancesIry" ofFPPs appears to trace beck

to an ancient Clovis ancestor ndber than to an untluted stemmed point industry, which later borrowed

the ftuting technique.

AItbougb I acknowledge Ibat evidence usually brought fordl in support ofeither ......

migntion or technological borrowing is often subjective. I believe die overall technological similmities

berween Nonh. CenII'al. and SouIh American t1uted point industtics support a migration model (the

mechanismsofwb~ and exact route(s) taken by tbese early colonists is anoIber matter altogether

(c.f., Meltzer 2002,2003; MacDonald 2003). nus far, lDIDufilcturing 1I'ajectories and reoccurring

peaems argue against diffiasion or some kind oftcchnological ~etism" to account for Clovis-like

material in Central and South America. The most parsimonious way to explain the Outing teebnique

below the Equator is by a Clovis migntion. Having said this.. however, I also acknowledge 1hat in

matters ofhuman history., Oc:kItam's razor is often inapplicable. Thus, additional research should by to

determine ifsecondary signals., -.Du1ab1e to c:onIads with pre-esIabIisbed groups. exist 011 the fiinge

ofthe IDOI'e visible Clovis migration pattern.

Ifthe tluting technique originated in North America. IheIl it is safe to assume that this

teebnologic:al know-how was c:anied south lit /etUI as far as die IsduDus ofPanama. Tbere is also 110

rason to believe that this population never crossed into Souda America proper. Since radiocarbon

dates associated with Nonh American Clovis oc:cupacions are between 1300 to 400 solar years older

tI8llDOSt FPP dates Iiom the soudlem cone (Fiedel 19998, 2000a. 2(02), a Clovis-based origin for

FPPs cannot be completely discounted (Morrow and Monow 1999). We must concede, however, that

ifFPPs were a South Americanevol~ offshoot ofClovis., a reum migration (Anthony 1990) or

RMfte cliffilsion must have occurred in order to explain the specimens found in Belize and Mexico

(Faught and Dun" 1997; Pearson and BosIrom 1991).
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Figure 1. Chart ofmodels illustrating origins of FPPs.



a) 1nI.-iarMigration
VVIIh NorttI-to-South Expansion in South America

c) Bi-CaM1III Migration
WItI Cent...... ElpllMion in South America

b) Pacific Coast MignItion
\NIttI WIsWo-Eat Expansion in South AmericlI

d) Atlantic CoMt Mignltion
VVIIh e.t-to-WISI Expension in South America

Figure 2. Hypothetical migration routes from North America
and population expansions in South America.



.~CfI·
~~

0-1 V:
~

I ~ t I
~

Figure 3. Map of Middle America showing major mountain ranges and Pleistocene coastline.

. ...
1- de Cc:IIII'M
2· T...
3-AIuIoD
4-c.oTllloc
""ze.oaIwd
.. fIopc:IiIIIpIIl
7- MIIIIncM .11uCllll
..car ,..
..CI.........
1o- NIg,.
11- Aloe de Cuc:hufN.....
12.~

13- Ptco DuMII

..



Colombia
BaSin

I~ t I
P8c::iflc
ocean

1
_I I

..........................................................................................~.~l! !r~.P.!~ ..~!..~~n~r. .
of

Mexico

P.lIoecologicalauWlvlsto..
1. Northern Mexico
2. Central Mexico
3. Upper Central Amertca
4. Greater AntOIes
5. Lower Central America

:s

Figure 4. Map of Middle America showing major paleoecological sub-divisions described in text.



Colombia
Basin

Ii!i!Il.!1!.:I T..................... 1IwubIInd

D' ,
•• " Tham IGNb. WDOdId ........ .

• MoiII ....... 1noaqIanIt1ng n'IGI'UrIe ....

mDly,."...

-
~o~~'

Z2

I~ t I
Pacific
ocean

1817~

Figure S. Map of Middle America showing general vegetation zones and location of pollen cores.

• CoItftI • ....P Mlddlna
1· 8llnlBICIhI
2· AIIIIWliaor.
3-CuatoC-..
4- P.-de V.nIIn-'
lS-_de"~

I-laUPatlQIMO
1· ChIcaNlhu....,
.. laUT..."
8-T...-ova
1D-laUChelclo
11·T.Jde RocfrltuN
12· t.aIIun caw.
'3-L*au.1
,4- L* SIIpMIn
15- DMpS.DttIlng Pn:l;Id 8IIt Il5I5
11- La ChantlIag".Lech,."
' .. laU .,.....
, .. EIV....
2D- MariII 0Ic:u1O
21·L*o.tun
22.L*_.....

I



I

·UIIIP..........
............ UC .
,. CiudIId 0IIicI.-
2· Arroyo EI AreNll and 0juM0
). &In JaclIIIDe-
4- EI CIidfII, RIlI'ldlo La AmlpoII
5- EI DlIIIIoawe
I- XIoIICIIncII
7· V..HidIIgo
I- a...".lMeruc..
I- ....cho Ptlallioa
1o-Aplaro
l1·JIaIIpIc
12·z.c.,
1), u.e.a.... and SIvuIa
,4-c..EnciIneIMM
,5- Bellin clMlJdcD'
,~..., ...... 1dIpIn. '''-'''. T....ql.llllC.
Z~.OcwnpD, Ch••ltlf.-.n. 81m 8In:Ilo M.
....'**'.L.R...AclaIlIO, TDaI......R...LaPu
,I-V••Bnwo
'7. Arlo ........
,1- TClNIIIco
,1- CuIlUd'llc:NnOll
2O-V.........R-.voIr
Huey1II:IIoo.T~. EI ....... B Homo. A_II...
21· ZaIl:ltuca
22·T.,., ~

23- T....uIapIn
2... eu..,. B111'1C11
25-VI..Fa.
28- AguIaIIft.11IO
27·1.oftun CelIe
28-CtlN'"
28- Rio FWIon
3Q.Y~

3'. 8M PIMIfo au.
32· Or_del Humu~.
» Hormlgl.lefO
54· EI8aeque
35-RioViIjo

I~t I

o~c:7'

..HIIclenda ...Animla
37· CII"'" "ranjO
3I-s.nRamDn
..HRiIIndIl del8l11ndo
...... Ana. Rio Marl.I...,
P.-o COlon. Ti_, and 2. s..- DamlI1IO
All.IlI CllIiInIlI. c.etll, ~rl
4'· 8Iborio
42· v....... e.nIllI
o.La~(OcU)

4+ EI HIlIIo (PUt)
e •••c.

Figure 6. Map of Middle America showing location of purported late-Pleistocene megafaunal deposits.



-I
-CIovI.a..,........
9""""'&*........,......PoInt ....

,. 8M .blquIn
2· RMdlo 8 PIomo
s.LaPII..
4-ElIIjio
5-POIOV.....
.. AIM SIr.
1· c.ro dllUtIIIl.........
..T_
1()'ceno~

11·c.no"'"
12· LIe fliIIflIII
1s.E1A1pnw,............
'6-'1""",.., ,.
11. FIIIcan ...
,.. WiIlicMr'"
1.. 8M......,T~
2(). .... zacc.IcD -.ld 8M MlII'cloI
2'· CuwI .... ' ....
22· 8M JuM Cl'Nluc:lnfIo (8* A·122)
2s. ...0rfIa
2... LIfIWlIl
25- &end HIlI
26- L.adpiIIe

27.Ch_
.....T.....
a..s.n .......
3Q. 1.11 e..-a,.,.
St· "'....
32· 8M tL- H....?)
ss. Guardiria
S4-CIIn-
..Lay.....
.. La Mull-WIll
37· p...". CIIIMII
3&. ...... AllljuIJII (Madden)

I~ t I

~~o~C'·

• Let.- PIIeoIndIln .
c-..1IIln.Cofr .

,. IoDRendl (PlalnvillWt
2· • No. It (PIalnvillWt
So "n IIldfo (PlIlnvIM. Oc*lndrilMl)
... Tm GI2 (PIIIIl'lViIIWt
&. H~1iIIIUkD (AIlnv.-,
..T~qullC(COd(r)
7· ...1.....~(CocIy?)
.. T"'~OIftVilly (....Blllin?, P1allWlIW)
e. 8IncI HI" (AIltwIlW?)

.,..........
'·S.Ranch
2·1.11 MatII
So La ChuPlm:IIlI
4· san FabMIn Rlncn
5-PUnlllll_a.. carlO."
7· s... ""*' au....... (CloIIil?)

Figure 7. Map of Middle America showing location ofarchaeological sites containing diagnostic Paleoindian points.



-o-
• EIIrtr·LMe Peleolndlan Ren.

,.~CMpIIII and sa",.
2· CtIic:aINpM
,.~

... II PIIfIon " 2
5-T..-..
.. JCiOD
1-TIIlpIcclya
.. CuevII del TUMl (1)

Pacific
ocean

I~ t I

•

Colombia
Basin

Figure 8. Map of Middle America showing location of purponed Paleoindian human remains.



Pacific Ocean

.•.

Caribbean Sea

N

SOlon t

1. Lake La YeguadaArea
2. Nieto Area
3. La Mula-West and Cueva de Los Vampires Area
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Figure II. Guardiria, aerial view ofsite, Turrialba Valley, Costa Rica.
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Figure 13. Guardiria., core base rejuvenation segment.
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Figure 14. Guardiria, large bifacial flake core.
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Figure 1S. Guardiri~ bifaces and point preforms.
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Figure 15. Continued.
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Figure IS. Continued.
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Figure 16. Guardiria. bifacial thinning Oakes.

Figure 17. Guanliria., keeled scrapers and planes (limaces).
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Figure 18. Guardiri, keeled scraper (lilllQCe) manufacturing technique.
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Figwe 19. Lake Alajuela. projectile points and bifaces.
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Figure 19. Continued.
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Figure 19. Continued.
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Figure 20. Lake A1ajuela, Westend site, large bifacial thinning flakes.
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Figure 20. Continued.
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Figure 21. Lake Alajuel~ graver and large retouched blade.
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Figure 22. Lake Alajuela., large keeled/scraper planes.

120



......-.. /

L(,
I,,
J
J
J
I
I
I
~

"\
\
\
\
\
\,
I
I
I
I
I
I
I
~

/
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I,
\
\
\
\

c
Figure 22. Continued.
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Figure 22. Continued..
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Figure 22. Continued.
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Figure 22. Continued.
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Figure 23. Aerial viewoCParita Bay showing the locations ofLa Mula-West
and Cueva de Los Vampiros.
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Figure 24. Map of the La Mula-West site.
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Figure 25. La Mula-West, eroding section containing Paleoindian artifacts.
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Figure 26. La Mula-W~ stratigraphic profile oferoding bank.
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Figure 27. La Mula-West. projectile point fragments and preforms.
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Figure 27. Continued.
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Figure 27. Continued.
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Figure 27. Continued.
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Figure 27. Continued.
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Figure 28. La Mula-West, projectile point and bifacial mid-sections.

....



e~

Scm

h ~
Figure 28. Continued.
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Figure 29. La Mula-West, projectile point and bifacial prefonn tips.
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Figure 29. Continued.
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Figure 30. La Mula-West, bifacial fragments.
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Figure 30. Continued.
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Figure 31. La Mula-West, bifacial thinning overshot flakes.
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Figure 31. Continued.
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Figure 32. La Mula-West, scrapers.

149



a b c d e

k•

J
•
Ih9f

o

5cm
Figure 33. La Mula-West. blades.
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Figure 33. Continued.
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Figure 34. La Mula-West, blade core platfonn rejuvenation tablets.
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Figure 34. Continued.

153



a
Scm

b

Figure 35. La Mula Sarigua, bifacial artifacts recovered during 2000 survey.
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Figure 35. Continued
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Figure 36. Map of Lake La Yeguada and Cerro El Castillo.
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Figure 37. Lake La Yeguada in a) December~ at the end ofthe rainy season.
and b) May" at the end ofthe dry seBln.
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Figure 38. Lake La Y~ projectile points and bifacial preforms.
a) Point discovered during 1985 survey (redrawn from Ranere and Cooke 1996);
b) Elloga-like point; c) El JObo-like base; d-l) Preforms; g-h) Bifacial thinning
flakes and overshots.
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Figure 38. Continued.

159



Figure 39. Lake La Yeguada, aerial view and locations ofsites discovered during
the 1999 survey_
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Figure 40. Lake La Yegua~ quarry/workshop No.2 (Q2).
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Figure 41. Lake La Yeguada rockshelter, Test Pit No.1.
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Figure 42. Lake La Yeguada rockshelter, location of test pits.
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Figure 43. Lake La Yeguada rocksbelter., stratigraphic profile ofsouth wall,
Test Pit No.1.

.64



Figure 44. Lake La Yeguada, a) Beach-I" bifacial thinning flakes and"
b) Beach-2" point prefonn fragment.
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Figure 45. Lake Lay~ a, b) end scrapers., c, d, t: g,j)
spurred scrapers, and e, h, i., k) large scrapers and planes.
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Figure 45. Continued.
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Figure 45. Continued.
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Figure 45. Continued.
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Figure 46. Map showing locations of the Nieto quarry/workshop, nearby lithic
sources, and megafaunaJ deposits.
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Figure 47. Nieto quany/worksbop, a-b) quartz vein on hilltop (south side),
c) Clovis-like point preform.
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Figure 48. Nieto., projectile point and biface prefonns.
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Figure 48. Continued.
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Figure 48. Continued.
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Figure 48. Continued.
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Figure 49. Site map ofNieto quarry/workshop.
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Figure so. Nieto, a) north side ofquarry/workshop, b-c) main excavation block.

119



10cm

20crn

30cm

40cm

a) Main Excavation Block N100 E102

Light brown, homogeIlOUS clayey loam (coIuvium), containing
culttnl 8'1d natural quartz debris a1d bedrock fragments.
No discemable wealheting horizons
(Munsel2.5 YR 513 Reddish Brown)

Orange-purplish, degraded bedrock (regolith)

(Muneel10YR 718 YeIow)

Figure SI. Nieto, stratigraphic profiles, a) north wall main excavation block
NIOO E102, b) north wall test pit NI03 E107, c) north wall test pit NI09 EI08.
(See Figure 49 for location oftest pits).
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b) Test Pit N103 E107
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Figure S1. Continued.
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c) Test Pit N109 E108

Light brown, homogenous clayey loam (coluvium), containing
cultLnl and natural quartz debris and be«ock fragments.
No ciscemable weathering horizons
(Munsel7.5 YR 412 Brawn)

weathered (orangy) dayey loam containing large amounts
of small, natural quar1z and bedrock fragments
(Munsel 7.5 YR 414 Brawn)

Darker. brownIpurpie dayey loam with large rocks
(Mun.. 7.5 YR 413 Brown)

Ora1ge-purpIish, degraded bedrock (regolith)

(Mun" 10YR 718 Yellow)

Figure SI. Continued.
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Figure 52. Nieto., blade-like Oakes and possible blades.

183



6 19
Scm

20

21

Figure 52. Continued.
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Figure 53. Nieto, 22) flake cores, 23-31) core base rejuvenation segments,
32) cortical ridge spall.
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Figure 53. Continued.
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Figure 53. Continued.
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Figure 53. Continued.
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Figure 53. Continued.
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Figure 53. Continued.
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Figure 54. Nieto, unifacial tool~ 33-47) gravers, perforators; 48-52) retouched
t1ak~ denticulates; 53-55) spokeshaves: 56-(2) large scrapers/planes; 63-75)
retouched flakes, end scrapers; 76..77) large retouched flakes; 78-80) large
flakes (possible blanks).
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Figwe 54. Continued.
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Figure 54. Continued.

•96



C__----'\

58

5cm

59
Figure 54. Continued.

197



60

5cm

61

Figure 54. Continued.

198



5cm

63

62

64

Figure 54. Continued.

199



65

67

66

68

5cm

69 70
Figure 54. Continued.



71

73

C J 72

74

5cm

75
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Figure 55. Nieto, horizontal distribution oftools and bifilcial thinning Oakes.
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Figure 55. Continued.
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Figure 55. Continued.
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Figure 55. Continued.
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Figure 55. Continued.
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a) cerro EI Tigre surrounded tJ, shrimp tanIaI b) Cueva de loa Vampros before 2002 excavations

c) Test Pit NO.1 d) Cueva de Los Vampiros after 2002 excavations

Figure 56. Cueva de Los Vampiros and Test Pit No. I (TPI) excavatioD.
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Figure 57. Cueva de Los Vampiros. position of 1982 and 2002 test pits.,
and disturbed section of the talus.
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Figure 58. Cueva de Los Vampiros" transects (see Figure 57).
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North

Figure 59. a) Cueva de Los Vampiros, stratigraphic profile
of nonh...east walls, Test Pit No. I.
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figure 59. b) Cueva de Los Vampiros, stratigraphic profile ofsouth-west walls,
Test Pit No. I.
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Figure 60. Cueva de Los Vampiros. Test Pit No.2. stratigraphic profile ofeast wall.
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Figure 61. Cueva de Los Vampiros., TPl, vertical distribution ofartifacts
in lower stratigraphic zone.
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Figure 62. Cueva de Los Vampiros, TPt and TP2., lithic artifacts from
lower stratigraphic zone.
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Figure 62. Continued.
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Figure 62. Continued.
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Figure 62. Continued.
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Figure 62. Continued.



a) TP1 during excavations b) Fluted point in situ

c) Fluted point d) Spurred end scraper in situ

Figure 63. Cueva de Los Vampiros, TP1, excavation, spurred end scraper
and fluted point.
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Figure 64. Cueva de Los Vampiros, TP I, artifact distribution, lower component

(letters refer to artifacts from Figure 62).
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Figure 65. Projectile point fragments from a) Corona and b) Aguadulce
rockshelters, e) endscraper from SA-27, d) bifaclal fragmen~ and e) large
biracial thinning flake from 2002 Parita River survey (Haller 2003).
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Figure 66. Scatter plot ofPanamanian Paleoindian points.
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Figure 67. Montage superimposing Vampiros Cave point over FPPs
and lanceolate point from Lake Alajuela and Balboa.
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Clovis Waisted

g

Figure 68. Geographic distributions of lanceolate and stemmed fluted points in Middle and South America.
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5cm

Figure 69. Ross County Clovis variant projectile point from Sloth Hole
site in Florida. (length 97.1 mm. width 36.4 mm. thickness 8.7 mm.
Hemmings 1999:94). Drawn from cast.
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Figure 70. Tentative Migrations and Point Dispersion Sequences
1. Initial (Classic) Clovis Migration
2. Circum-OulfIDd Caribbean Ross Cotmly Clovis ExpBllSion (l*rSimpson Inft'I.It:IIQI:?)
3. Felli FPP ExJUSion into South America and Stemmed BroIII Blade Back Migration

or DiftUsion into Central America

M.jwC....nIN....................C...
a. Circum-Oulfand CarillbamlGnc
b. Zoac ofEvolutionlry Change orConta:t
c. FeU I FPP Cultural Zone
d. Eastem Brazil (Pn:-Clovis? non-Clovis?)
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Figure 71. Distribution ofSouth American FPPs and Pleistocene vegetation.
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Figure 72. Fluted stemmed point from Belize.
(tiom Pearson and Bostrom 1991)
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8ItH551.
8ItH5511
8IIIl4S520

• No di8gnoItic tools but believed to be FTPP OCQ....

AA-12130
AA-12131
AA-19291
AA-393I3
PITT.Q3G

NUTA-1737
NUTA-2197
NUTA-2330
NUTA-2331
NUTA-1812
NUTA-2332
NUTA-1811
NUTA-1735
1Jeta.52522
NUTA-1734
Gr-N 14813
....38081
Gr-N 14811
Blfa.58105
811fa.«J211
PITT...Q3M
8111t-20211

8111t-101023
DlC-2333
0IC-2732

1-3818
W·115
1-51.
C4IS

GX·1205

ecu.Iar
AIgIntina
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AIgIntina
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AIgIntina
AIgInIina
AIgIntina
AIgIntina
AIgIntina
AIgnN
AIgIntin8
AIgnN
AIgIntin8
AIgIntina
AIgIntina
AIgIntin8
AIgnN
AIgIntin8
AIgnN

Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chile
Chill
Chile
Chile
Chile
Chile
Chile
Chill
Chill
Chile
Chile
Chile

BI.
e:.m. LI China 1
C8no LI China 1
c.ro LI China 1
c.roLIChina 1
e:.m.LIChina 1
C8no LI China 2
c.no LI Ctina 2
c.no LI China 3
c.roII SCntInro
c.rollsa....,
CInoIl SCImbI.a
c.roIISCntInro
c.rollSGmbIwo

PiIdrII .......
Pildralbeo
Piedra UuIeo

MrigD laa Pinal
CUMTIIIi
c..TIIIi

PIIo0tlr05
PII00tIr05

e..-dII UIdiD
e..-dII MIdiD
CUM dII MIdiD
CUMdllMIdiD
CUMdII UBdio
CUM dII MIdiD
CUM dII UIdiD
CUM dII UIdiD
CUMdII MIdio
C dllMIdio
C dllMIdiD
CUM dII MIdio
CUMdII MIdio
CUMdII MIdiD
CUMdII MIdio
CUM dII MIdio
CUlVadllMldio

T_Nrr1IO
T_Nrr1IO
T_AmJto
T-Nrr1IO
,....c..
FtII'Ic..
,....c..
PllAIItIt

T....-T..,
T....-T.. ,
T..T.. ,
T..T..2
T..T..2
T..T..2

R·107313 7921 :t 132 Sai Org. ,.
M-&3 10.":t75 CIw1:olI' FIIgII z.-1997
M,..13X1 10.7IO:t 120 a.a.I FIIgII~.z.-1997
AA-II52 10.745:t 75 CIwcoII FllglllIIlIin.-.z.-1917
....,2741 10.730:t 150 CIwcoII FIIgenIIIin_.z.-1997
M-IISt 10,525:t75 CIwcoII FIIgenIIIin*.z.-1817
AA-8855 1',15O:t 135 CIw1:olI' FIIgIII z.-.1997
AA-8856 10,560:t 75 CtwcaII FlIgIn z.-.1997
AA-1328 ·'0.610:t180 CIw1:olI' ' ZIr*1997
~785 10,725:t10 a.a.I FIIigII l.-1987
~7f!i1 10.675:t 110 CbM:aII ~.l.-1997
M-522O 10'...:t 10 CbM:aII ~.l.-1997
~788 10,270:t15 CtwcaII ~.l.-1997

AA-5221 808O:t 1410 CtwcaII FIIgIIh__• l.-1997
LP·9C9 9230:t 105 Bane MiaIti1.
LP-859 9710 :t105 Bane ,.

M-&t28 10,4OO:t 80 Bane ,.
9l57O:t 120 a-:a.I ,917

·'0.375:t 90 CItIn:aII IImII'tti 1917
·'0.045:t 95 CItIn:aII ~ 1997
10.190 :t 120 EJurn.:t bani MIrtf,. 2001
10•...-0 :t 100 EJurr.- bane MIrtf,. 2001
12,380:t 180 EJurr.- bani Bonwo 1998

1'.12O:t 130 Bane Bonwo 1.
11.040 :t250 Bane Bonwo. II. 1998
10.980 :t 150 Bane Bar1Wo. It 1998
10.860 :t 160 Bane Borrwa•• ,998
10.85O:t 130 Bane Banwo.... 1998
10.710:t 190 Bane Banwo••. 1998
10,710:t 100 Bane Banwo.... ,998
10.45O:t 100 Bane Banwo••. 1998
10.430 :t80 Ca.cc.I N8mi1.
10.430 :t 100 Bane Banwo•• ,998
10.310:t10 a.cc.I ~1.
10.930:t230 a-:a.I ~1.
10.55O:t 120 Bane NImi1.
10.35O:t 130 Bwn8d bani ........NImi 19911

9770 :t10 Bane NImi,.
9585 :t 115 Ce.ee.I Nlmi ,.

1',I8O:t 250 CIw'caII ~1.
10.100*90 Banwo1.

10.420*100 CIWalII NImi1.
10.2lO:t 110 Ce.ee.I NImi,.
11,000*110 Ce.ee.I Bid 1.
10.720 :t 300 Ce.ee.t Bid1.
10,.:t 1eD SaIft 1978
....:t _ Bane Bid 1951

1',3IO:t320 a.a.I ,.
11,320*300 N ,..
1',000:t 110 N ,..
97OO:t10 CtwaIII N 1..

9IOO:t 100 CIwcoII 1994
10,190* 130 Bane IBM



T..... 2. EafIm...d DIlen••• III T.........DurIng .........
PI•••la_.... You .........AIMdcL

Country Site Temprerabn R......as
Deere••,

Mexico C8'1tnII Mexico ErC Heine 1994
Mexico Neotropic region 5°C Toledo 1982

Guatemala Lake Quail 8.5°-8° C Leyden et aI. 1993
Guatemala
Younger Lake Quexil 1.SOC Leyden et aI. 1994

Dryas

Parwna lake La 5°C Piperno et aI. 1990Yeguada

PaIwna EI Valle ErC Bush ... CoIinvaux
1990

Costa Rica LachnerBog 3.SoC Martin 1964

Costa Rica LaChonta aoc Hooghiemstra et at.
1992

Costa Rica
Younger LaChonta 2°_3° C Islebe et aI. 1995

Dryas

central 4°-5° C M8'kgraf 1989America
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Teb.. 4. Conanulld.
CounIry ... LIb No. '·COlll ....... ........ .........

GUIIemIII LalT.... T.·1831 10.710* 170 ChIrcoII AccIpCed. eI ... Gruhn Ind 8ryIn 18n

GUIlemIIa LalT.... Gil<...., 11,'70*200 ChIrcoII Gruhn Ind 8ryJn 18n
G...,... ~"Cor* T.-1. 5320*80 CIWcaIII NodiIgnoIliGa Gruhn Ind 8ryIn 11n

G...... PiIdrI del ca,w T.·183S 1430*120 ChIrcoII Nodllgncllllcl Gruhn II'ld 8ryIn 1877

GUIIImIII PiIdrI delc.- T.1834 10.020*. ChIrcoII Nodllgnaeticl Gruhn Ind 8fyIn 19n

G..... PildrldeI~ T.·1832 10,650 * 1.350 CIWcaIII Nodllgnaeticl Gruhn Ind 8ryJn 11n

N..- EtBolqa.- WSU..1827 >35.000 CIIcium CIrbanIIe Mlnuportl eI norHacaI.tone?,
P.1171culurll ...?

NicIrIgua EI .... G.·3823 >32,000 Bane ApItiIe Mlnuportl eI norHacaI.toM?
P.1871cuIluFII ...?

N..- ElloIqUI G...3822 21,200 * 3000. 3200 BoneApllle Mlnuportl eI nan-tocII.tone?,
P.'I7Icu..,rII ...?

a INicIrIgua EIBoIque WSU·1825 26,'00*800 Bone AplllIe MInuportI eI nan-IacII.tone?
P.117.euauFII ...?

N..- E..... 0.3504 22.140 * 1100. 900 BoneApille Mlnuportl eI nan-tocII.toM?
P.1171cuIurIt ...?

N..- EI80IqUI WSU-1821 ",100*500 CIlciumC....... Mlnuportl eI nan-tocII.tone?,
P.1171culuFII ...?

Eltinlee far~Ic bumlngPInIma LllleL8v.... MuIipIIAIUjI 11,050 ChIrcoII elfarIIl P.-no.... 1.1

PMImI CoranI RackI.-. ....11105 10,+iO*650 ChIrcoII AI....with • btrecillindullfy CacM Ind R...111Z1:120

P....,. AIvlnadlP... FSU-300 11,350*210 ........ CIWcaIII C."..1nd FIIan 1174
p....,. Age__RocIcI....

NZA-9822 10,529* 184 Pf1VtoIIha P/pM1o. II. 2000
p....,. Age.....RackI...... NZA·10830 10,725*80 PhytaIIhI P/pM1o .11. 2000

PInIma CuIvIICII v.... Blfa.5101 1580*650 CIWcaIII AlIGCIIIed wiIh • bifICiIIlndullry CacM Ind R...1114



Country n Specimens not Illusbated in Publications Total

Mexico 38 1 Cueva del TecoIote? (Lorenzo 1987:235) 43
-4 (cerro de lzabal, Rancho EI Plomo, Las
Peftitas, and La Playa, Robles Ortiz 1974)

Belize 2 2

Guatemala 3 3

Honduras a 0
EI salvador 0 a
Nicaragua a 0
Costa Rica 20 20

Panama 19 19

Total 82 -5 -87



T....... - .. Ie Dillrtbullon ofPIIII....... - . ~- Poi..............AIMrtcL

r::.-=- CounIrr PaintT". ....flI _".1881:.-
1 IIIIlIcD CIoliI .. 1 ~1_

2 IIIIlIcD CIoliI .. 11 Ral*R0rtiZ..T"'172; RatIIIa Ortiz ,,,.
3 MlIIicD CbIia" 11 Ral*R0rtiZ..T"'172; RatIIiIlI Oftiz ,.,4
4 IIIIicD CIoliI .. 10 RaI*R OrtiZ..T., 1172; RatIIiIlI Ortiz ,.,4
5 IIIIicD CD...1 1 RaI:IIa OrtiZ ,.,4
I IIIIicD CIcNis 811? 1 RaI:IIa OrtiZ 1174
7 IIIIicD CbIia ... 11 RaI:IIa OrtiZ 1174

• IIIIlIcD CbIia_ 2 RaI:IIa OrtiZ 1174
8 IIIIlico CIoI... 1 RaI:IIa OrtiZ 1174
10 MlIIicD CbIia .. 2 Di~1855

11 IIIIicD CbIia .. 1 RaI:IIa OrtiZ 1174
12 IIIIIic:o ~ 11 RaI:IIa OrtiZ 1174
13 IIIIIico CbIia ... 5 RaI:IIa OrtiZ 1174
14 IIIIIic:o CIrMa-IIIlI 1 RatlIIS OrtiZ 1174
15 IIIIIco CIcNis ...1 1 Di~1_

" IIIIicD ~ 2 Ph11p11110
17 IIIIicD CIrMa-IIIlI 3 QWdIr'" Kump ,.7,. MlIIicD CIcMHIre 1 lJ:nnZD,.

18 IIIIicD CIaliII"? PIIin_.., 1 WtIigInd 1170
20 IIIIIic:o CIcJIiII.IiIllI? ..........1 3 IJ:nnm 1114; DaWlI • ." 2000
21 IIIIIic:o CIoliII-liIllI 11 Irwin W111-.t11S113
22 IIIIIico CIrMa-liIra 1 Ga:cf. Ccx* 1173
23 MIIico CbiII-liIle 1 GM:i..alranll 1179;~ ,.,
21 IIIizlI CbiII-liIae 2 ........... ,-' b; IlIIc:NIiIh 1812
27 0...-... CbiII-liIle , 8rolIIII181O
21 GI..-. QcMa.fi"? FPP? 1 Gruhn.-.d ar,.n 1977
28 GUIIImIIIl CbiII_ 1 Coe181O
31 COllaRD CbiII_ 1 sa.-..1IcIC:.1..
32 COllaRD CbiII ... 1 SwaIger'" ...,...c..1852
33 COllaRD CIcMHIe 18+ ...... 1177. 1878; e.tiIo CImpo et ... 1817

31 Pann8 CkMI-I8le 11+
COCIIfe and ___ 1882b; Rawe...CoolIe,.

37 Pann8 CkMI-i8e 1 Bird and CoolIe 1171
31 ,... CbiII ... 1 SIncIIr , ••1.
35 Pann8 ... EIIInIEJ Inp 1 "--2GCIJb
23 IIIIIico FPP 2 GM:i.IiIR:et_ 1m; -..... '811
24 IeIizlt FPP 1 Peaan'" Baaam ,_

25 BelIze FPP 1+111 MudIIiIh et ... '81Gb; leiIin ''':312
27 GUIIImIIIl FPP 3 8roIIlIn '_:3'1
30 HclndLnI FPP? 2 BulIn and PIcMden 1113
33 COllaRD FPP 2 SIwIIda 1877. '178; c.aao CImpo et ... 1817
34 Pann8 FPP 1 ___ and CoolIe 2002

31 ,... FPP 7 SIndIr ,•• 1114; Binln CoaIre 1818___.-.d COOlIe,.

35 Pann8 B JaIIo.IIre , "--200Gb
31 Pann8 B JaIlo.fiIIII 1 ___ .-.d COOlIe 2002, IIIIIic:o FaIam 2 Ktane1810
2 IlIIIico Follam 1 ~1.'
3 IIIlico Follam 1 GonrMez RuI ,.
4 IIDico Follam 1 CIwdIr ...Kump '"7
5 IIIlico Fallom 1 EpMIin ,.,
I MIlico Fallom 1 Radrtguu1813
7 MIlico FaIIom1 1 1IIrcus ....~,., MIlico PIIimiIw 1 Ktane1171
2 MIlico PIIir'MIIw 1 Dtu IarbaIIII ...A....,_
3 IIIlico Gc*IndriIW..PIIirMIw 11+ EpIIIin ,.,,,... IIIlico PIIIinWIw 1 IIIcNIiIft ,.
5 IIIIIico PIIirwIIw. DIIDn? 1 ....,.,
I IIIIIico CCIdW? 1 A..,..'.
7 MIIico CCIdW? , A..,...'.• BelIze PIIinWIw , IIIcNIiIh 81 ... 1f18Ob
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T..... ' ......oIFPPa In MIdd.......
Country n n ~mens Not Illustrated in Publications Total

Mexico 2 2

Belize 2 11, SAAR Survey, Zeitlin 1984:362 13

Guatemala 0 3, Brown 1980:317 3

Honduras 2 2

EI Salvador 0 0

Nicaragua 0 0

Costa Rica 2 2

Pana.. 7 1, Cooke 2002, pers. conn. 8

Total 15 151 30



T....... Pal I."Eft"'- ........of.......11Iea 'n>•.......... ...... YJPlorSIll .. Dlllldllllbad or
Reb__

Ail.'" .......... .........
laIce Ch8p8Ia MinenIfizItian. Loose Lobdell Itat 1_

PleiItoC81. ExlinctF.... >3
Mexico - . EJem" Irish at 81. 2000

laco8Ico Mi........... Loose Lobdell It 81. 1_
Playa Pleistocene ExtinctF.... >3 EIem.... Irish It 81. 2000Mexico - .

Xico Fluorine. Asaociated Mandible
Mexico ~ with Fossil Horse 1 (lost) Romano 1970

eon.
T......, Assac:iat«t withPIeistcx8. 1 Tooth Romano 1970Mexico M8mmolh 80Ms

AsI8huac8n c. 9B4O :t 400 Ruorine. Obsidian 3 Skeleton Romano 1955.
Mexico . 1970.

ChicoIo8pan c. 5800-7000 Obsidian H,dIation 1 C8IotIe Romano 1983.
Meico 1970

B Peftan2 Mi'*8lization.
MeJdco Pleistocene T..... 1 Skeleton Romano 1970

EI Peftan 3 10.755±75
Bone(AMS) 1 Skeleton Ji....... L6pez

Meico '''CvrB.P. 2002 pens. comm.

9920 :t 250 ''=
TIapecoya 18 yr B.P. (1-8897) I.oIwtZo and

Mexk:o 9730 :t 65 Bone(AMS) 2 Crwaia Mirambell 1999

'''CyrB.P. Dixon 1999:140
(QxA.7557)

Tlapecoya1 10.200±65
Bone (AMS) 1 ? Jimenez L6pez

Mexico '''CyrB.P. 2002 pens. comm.

Texcal Man
7480±55

Bone(AMS) 1 ? Jimenez L6pez
'''CyrB.P. 2002 pens. comm.

MeIroMan c.10.5OO Tephra 1 ? Anonymous 2002

Chimalhuacan c.10.5OO Tephra 1 ? Anonymous 2002



IIItDNA .. CuIIInI.......... (tote" B.P.)~..... """'fII ......-
n ............

CandD 1000 Maya. Copen. 30 Merriwether et 81. 1992. 1994Honduras
C 1250-700 CotBt 8 MetI'iW8Ih8r et 81. 1997

D 1450 CotBt
1 MetI'iW8Ih8r et 81. 1997

A 1350-429 Xcaret 21 GondIez..QIiv. et 81. 2001

B 1350-429 Xcaret 1 GondIez..QIiv..et 81. 2001

C 1350-429 Xcaret 2 GondIez..QIiver et 81. 2001

Other 1350-429 Xcaret 1 GondIez-oliv..et 81. 2001

North America Middle America

End Scrapers Present Present
Side Scrapers Present Present
Spurred End SCrapers Present Present
Scraper Planes Present Present
Keeled scrapers (Iimaces) Present Comnon
Large blades and by-products Present Almost none
Flake tools and cores Present Present
Burins Rare Conmon
Gravers Present Present
Denticulates Rare Conmon
Crescents Present Absent
Bifacial Cores Present Rare

Bumisher Billets Present Absent
Shaft Wrenches Present Absent
Bonellvory Points Present Absent
Bone/lvory Rods Present Absent



T.ble 11. TlChnololllClll Attrtbu" .nd .......c D8bI of BIfacee fromGu.nllrt.*.
Site Figure No. Cst. No Integrity Length Width Thickness FLA FWA FLB FWB PFR BC

Guardiria 158 B5 MOP 82.83 47.80 11.81 NA NA NA NA NA NA
Guardiria 15b 912RS MOP 59.49 48.78 8.24 NA NA NA NA NA NA
Guardiria 15c 9110S MPP 73.80 47.00 11.27 NA NA NA NA NA NA
Guardiria 15d 912SS BP 37.85 48.48 11.05 35.00+ 23,00 NA NA NA NA
Guardiria 158 913TS BP 35.11 44.93 11.88 27.00 20.00 19.00 13.00 NA NA
Guardiria 15f B4 MP 35.91 41.50 7.40 NA NA NA NA NA NA
Guardlria 15g 9PN1TS BP 39.18 51.88 15.13 NA NA NA NA NA NA
Guardlria 15h 919AN C 50.45 32.34 7.70 14.00 13.00 NA NA NA NA
Guardl"a 151 912S8 BP 40.83 27.21 8.55 23.00 12.00 NA NA NA NA
Guardiria 15j 912TS MOP 50.15 41.06 10.43 NA NA NA NA NA NA
Guardiria 15k 911PS MOP 45.59 27.98 8.28 NA NA NA NA NA NA
Guardlria 151 9140S MOP 88.18 42.84 10.21 NA NA NA NA NA NA

~
Guardiria 15m 811R8 DP? 48.40 61.10 12.84 NA NA NA NA NA NA- Guardiria 15n 914G8 AC 87.48 38.83 9.49 NA NA NA NA NA NA
Guardiria 150 911U8 MPP 85.40 43.57 10.31 NA NA NA NA NA NA
Guardiria 15p OPN1TS MOP 73.71 55.87 12.33 NA NA NA NA NA NA
Guardiria 15q 913M8 MOP? 73.42 41.14 10.81 NA NA NA NA NA NA
Guardiria 15r B4 MPP? 58.84 48.08 18.25 NA NA NA NA NA NA
Guardiria 151 911TS MPP? 74.71 80.00 18.92 NA NA NA NA NA NA
Guardiria 15t 940A1OA MPP? 70.98 84.78 22.48 NA NA NA NA NA NA
Guardlria 15u 912US ? 42.93 75.51 11.84 NA NA NA NA NA NA
Guardlri. 15v OPN1TS MOP 80.25 49.44 12.37 NA NA NA NA NA NA



Table 11. Continued.
Figure No. BW MBT BLG Nipple Raw Mat B....k

158 NA NA No NA Chert IMPUR
15b NA NA No NA Chert Manufacture
15c NA NA v. NA Chert IMPUR
15d 30.03 · No No Chert Manufacture
158 22.45 · v. v. Chert IMPUR
15f NA NA No NA Chert ?
15g NA NA v. v. Chert Manufacture
15h 16.25 · v. No Chert NA
151 20.45 · v. No Chert Manufacture
15j NA NA . NA Chert IMPUR
15k NA NA - NA Chert Manufacture

~
151 NA NA - NA Chert Manufacture
15m NA NA - NA Chert IMPUR
15n NA NA - NA Chert Manufacture
150 NA NA - No Chert Manufacture
15p NA NA No NA Chert Manufacture
15q NA NA - No Chert Manufacture
15r NA NA - No Chert Manufacture
151 NA NA - No Chert Manufacture
15t NA NA - No Chert IMPUR
15u NA NA - NA Chert Manufacture
15v NA NA - No Chert IMPUR

.... Appendl. Afor .......1Iona Of ta.... Iblnvlationllnd .....unHnellta



T..... 12. Technological AttrIbu....nd MetrIc om of K...... Ie...,.,. .nd Pl..... fnHn Gu.rdlrl••
Site Cat. No Length Width Thickness R8WMat

Guardin. 940A17F 122.08 50.24 38.38 Chert
Guantiri. 94A3D 74.04 37.19 25.85 Chert
Guardiria 940A12CH 70.5 31.08 25.03 Chert
Guardina 940A8F 81.98 28.77 21.92 Chert
Guardina 940A22CH 82.71 42.11 31.15 Chert
Guardina 940A18G 78.39 29.41 20.00 Chert
Guardiri. 94OA8G 50.93 27.92 19.74 Chert
Guerdiria 940A14CH 52.08 29.58 21.87 Chert
Guardiria 940A14D 87.24 37.58 18.83 Chert
Guardiria 940A15E 57.94 25.13 14.49 Chert
Guardin. 940A11E 51.21 29.84 23.28 Chert
Guardina 940A19D 105.98 30.85 20.85 Chert

g Guardiri. 940A5C Broken 25.27 22.44 Chert
Guardlri. 940A14F Broken 37.00 28.42 Chert
Guantiri. 940A22E Broken 34.10 14.80 Chert
Guantiri. 940A8E Broken 31.03 24.82 Chert
Guardin. 940A14CH Broken 31.82 19.27 Chert
Guantin. 940A14F 95.85 31.18 28.85 Chert
Guardlri. 940A15G 84.18 35.30 15.88 Chert



Table 13. Techno"",. Attrlb..... and MetrIc DatIl of B..... flam Lake Aleju....
Site Figure No. eat. No Integrity Length Width Thickness FLA FWA FLB FWB PFR Be

L. AI.juel8 198 2F 200B C 76.40 37.70 7.30 23.26 16.19 19.85 13.42 Vea? 2.25

L. Alajueta 19b - MOP 52.00 38.00 - NA NA NA NA NA NA

L. AI8juet8 19c 2F 200P BP 20.10 28.54 5.80 27.05+ 15.89 27.05+ 17.10 ? 2.64

L. AI8juel8 19d 2F200Q C 46.00 33.90 5.80 23.57 13.35 NA NA NA 2.40
L. AI8juel8 198 . AC 82.83 43.03 6.08 35.31 25.05 24.05 12.87 Yea NA
L. AI8juet8 191 ZF200W C 44.00 31.00 6.40 28.80 15.34 NA NA ? 1.38
L. Alajuets 199 . AC 58.42 39.25 5.4 11.80-+ 11 NA NA Yes NA
L. AI.juels 19h - C 72.4 45.2 8 19.5 16 18.5 16 ? 4.5

L. Alajuets 19i 2F 20088 OBP 135.78 81.50 11.50 NA NA NA NA NA NA43 77.55

m 2F 20098L. Alajuels 19j 1 BP? 81.75 85.77 11.84 NA NA NA NA NA NA

L. Alajuels 19k 2F 200P MP 38.02 13.94 7.84 NA NA NA NA NA NA25.50 13.70



Table 13. Continued.

FlpureNo. BW MBT BLG Nipple Raw Mat Break RemarklfReferencel

198 25.48 3.70 Ves No FOIIilized Wood NA
Bird and Cooke 1977, 1978

19b NA NA ? NA ? Use? Bird and Cooke 1977, 1978

19c 18.00 4.45 Ves No Tuntella Agate Use?
Bird and Cooke 1977, 1978

19d 18.27 4.18 Ves No Mottled Agate NA Bird and Cooke 1977, 1978
198 18.48+ 3.45 Ves No Silicified Tuff Use Bird and Cooke 1977, 1978
19f 18.70 5.05 Ves No Mottled Agate NA Bird and Cooke 1977, 1978
199 17 3.89 Ves NA Red Jasper Use? Bird and Cooke 1977, 1978
19h 19.4 4 Yes No Grey Chert NA

191 NA NA No No Banded Green- Manufacture
m Purple Chert

19j NA NA No No Mottled Purpl. ManufactureBrown Chert

19k NA NA No NA Purplish Chert ?



Table14. Technological AttrIbu_ and Melrtc Data of K.... Sci'll"'" and 0lIl...Toole from LII. Al!juel.
Site FipureNo. eet. No Length Width Thickness Raw Mat

L. Alajuela 21a 2F 20088 14.82 34.3 7.25 YellowJ....BEM
L. Alajuela 21b 2F 200 B 98.85 54.15 19.90 Orange-Brown Chert

L. Alajuela 22a 2F2oo88 153.25 68.55 23.72 Silicified Mudstone?MA11A
L. Alajuela 22b 2F 200 B 102.40 42.28 24.85 Silicified Mudstone?
L. Alajuela 22c 2F 2ooB28A 103.81 51.12 29.10 Brown Chert

L. Alajuela 22d 2F 200 88 54/21 136.54 44.20 24.44 Silicified Mudstone?

L. Alajuela 22e 2F 200 B 109.20 51.46 23.15 Silicified Mudstone?
L. Alajuela 22f 2F 200 B 101.35 43.20 28.02 Pinkllh..Brown Chert
L. Alajuela 22g 2F 200B 73.96 40.55 20.40 Red-Purple Jasper
L. Alajuela 22h 2F2ooB 117.45 48.50 28.45 Yellow Jasper

I l. AlIjUliI 22i 2F 2408 83.57 45.90 33.20 Silicified Mudllone?
L. Alajuela 22J 2F 2ooB44 eo.80 46.58 30.20 Silicified Mudstone?
L. Alajuela 22k 2F 2008830 68.30 45.25 27.45 Yellow Jasper
L. Alajuela 221 2F2ooB 113.80 59.85 32.25 Silicified Mudstone?
L. Alajuela 22m 2F2ooB(W) 98.81 33.20 15.85 Pink-Beige Chert
L. Alajuell 22n 2F 200 B 102.48 47.75 24.50 Gray Chert
l. Alajuell 220 2F2oo B 112.45 40.00 24.10 Silicified Mudstone?
L. Alejuela 22p 2F 2ooB44 119.25 51.80 22.45 Silicified Mudstone?
L. Alejuela 22q 2F 200 845 55.90 58.14 24.30 Yellow-Pink Siltstone
L. Alajuela 22r 2F2ooB 93.75 52.19 28.28 Silicified Mudstone?
L. Alajuell 228 2F 2008 108.30 58.70 39.78 Yellow-Red Siltatone

l. Alajuell 22t 2F 200 B(W) 81.20 40.00 27.45 Silicified Mudstone?
L. Alajuela 22u 2F2ooB 103.84 80.81 38.38 Blue-Goid Chert



T.ble11. TechnologlClll AttrIb.....nd llelrtc DMa of...... from L. Mut.·....
Site FipureNo. Cat. No Integrity Length Width Thlcknesa FLA FWA FLB FWB PFR

La Mul.W8It 27. PR14WY43O, AC 94.30 38.00 9.74 27.63 18.18 24.85 20 Yes41
La Mul.West 27b 4991 MBP 85.80 37.80 8.96 28.9 19.48 NA NA Yes
La Mul.W8It 27c PR14W27S MP 76.16 41.44 13.50 41.87-+ 17.14 34.16-+ 19.7 Yes

La Mul.West 27d PR14W21S MOP 41.83 22.70 8.18 NA NA NA NA NA

La Mul.W8It 27d PR14W24S BP 22.00 28.18 8.23 18.83+ 11.4 NA NA No
La Mul.W8It 27. PR14W MBP 28.00 12.00 7.00 NA NA 20.00 10.00 ?
La Mul.West 27f PR14W22S BP 48.45 82.48 12.88 NA NA NA NA NA
La Mul.West 27g PR14W818 BP? 31.85 45.10 10.00 NA NA NA NA NA
La Mul.West 27h PR14WX42 BP? 29.81 39.18 15.40 NA NA NA NA NA
La Mul.West 271 PR14WX139 BP 18.78 21.50 8.80 NA NA NA NA NA
La Mul.West 27j PR14W824 MP 32.55 44.08 11.75 NA NA NA NA NA

~
La Mul.West 27k PR14W3249 BP 32.35 53.18 17.94 NA NA NA NA NA
La Mu••Weet 271 PR14WX91 BP 15.97 33.87 10.28 NA NA NA NA NA
La Mul.West 27m PR14W44 BP 18.58 27.45 8.05 NA NA 15.50+ 15.74 No
La Mul.West 27n PR14W218 BP? 23.08 21.70 8.71 NA NA NA NA NA

La Mul.West 270 PR14W51 BP 29.70 29.80 7.38 27.85+ 21.48 20.• ~~:= Yes
La Mu.West 27p PR14W5194 BP 29.30 31.90 7.80 23.8 10.85 28.70+ 13.79 v.
La Mul.Weet 27q PR14W2OS 1 BP 32.31 34.00 8.00 19.85 20.48 24.24 15.4 Yes
La Mul.W8It 27r 4992 BP 25.10 31.14 7.87 22.70+ 23.5 12.8 13.28 Yes
La Mut.West 271 PR14W30S MP 32.98 33.30 8.83 NA 32.98++ 15.85 NA NA
La Mul.West 27t PR14W8S BP 21.90 38.48 8.48 17.34+ 13.83 13.1 12.58 No
La Mul.Weet 27u PR14WO 1 BP? 19.95 28.82 5.93 NA NA NA NA NA
La Mu.W8It 27v PR14WMX21 BP 19.76 28.40 5.75 NA NA NA NA NA



Table 11. COntlnu....

FipureNo. BC BW MBT BLG Nipple R_Mat Break RemarkllReferencea
27a 2.8 25.49 5 Yes No Agate Manufacture Crazing
27b 0 19.95 5 Yes Yes Agate Manufacture Ranere 1992, fig. 2f
27c NA NA 7.25 Ves NA Agate Manufacture

27d NA NA NA Yes NA Red Jasper? Uee? Point Tip, Waxy Luller, Crazing
Cooke and Ranere 1892b, fig.'"

27d 0 24.35+ 8.05 Yes No RedJuper? Use? Point Bale, Waxy Lust., Crazing
27e ? ? ? ? No Agate Manufacture Cooke and Ranere 1S92b, fig.4g
27f NA NA NA No No Agate Manufacture Ranere 1992, fig. 2a
27g NA NA NA No No Agate Manufacture
27h NA NA NA No No Agate Manufacture
271 0 21.50+ 8.7 Ves No Agate Manufacture
27j NA NA NA No NA Agate Manufacture Ranere 1992, fig. 2g
27k NA NA NA No No Agate Manufacture

ri 271 NA 19.01 7.98 No Yes Agate Manufacture
27m 0 21.5 5.1 Yes No Agate Manufacture
27n NA NA NA Ves No Agate Manufacture
270 0 25.77 8 Ves No Agate Manufacture Ranere 1992, fig. 21
27p 0 27.88+ 8 No No Agate Manufacture Cooke and Ra... 1992b, fig.4f
27q 0 20.38 8.71 No No Agate Manufacture Cooke and Rsnere 1892b, flg.4d
27r 0 28.15 4.8 Ves Ves Agate Manufacture
278 NA NA NA No NA Agate Manufacture Fluted
27t 0 29.80+ 4.53 Ves No Agate Manufacture Cooke and Ranere 19S2b, fig4e
27u NA NA NA Ves No Agate Manufacture Cooke and Ranere 1892b, fig.4c
27v 0 18.7 5.55 Yes No Agate Manufa:ture



T.ble1.. TtN:bnologul AItrIbu'" .nd MetrIc 0... of BIfIIcM ("Id-s.ctlone) from .....ul.·W....
Site Figure No. eat. No Integrity Length Width Thickness FLA FWA FLB FWB PFR

La Mul.West 288 PR14W23S MP 47.85 29.00 9.20 49.40++ 18.85+ 31.41++ 13.75+ V.

La Mul.W8It 28b PR14W 128 MP 29.22 35.28 7.88 NA NA NA NA NA

La Mul.WeIt 28c PR14WX121 MP 47.80 35.05 9.90 NA NA NA NA NA

La Mul.West 28d PR14W320 MF 31.41 37.00 13.15 NA f\IA NA NA NA

La Mul.West 288 PR14W 58. 740 MBP 42.34 32.30 9.18 39.44+ 13.68 NA NA v.25.50 11.08

La Mul.W8It 28f PR14WE4 MP 35.55 35.52 8.14 NA NA NA NA NA

La Mul.W8It 28g PR14W? MP 20.90 19.75 8.10 NA NA NA NA NA

La Mul.West 28h PR14W258 MP 35.80 30.40 12.95 NA NA NA NA NA

i T..... 1•• Conlnu".
Figure No. Be BW MBT BLG Nipple Raw Mat Break Remarks

288 NA NA NA No NA Agate Manufacture

28b NA NA NA No NA Agate Manufacture

28c NA NA NA V. NA Agate Manufacture

28d NA NA NA No NA Agate Manufacture Ranere 1992. fig. 2f

288 0 32.30- 7.25 V. No Agate Manufacture

28f NA NA NA No NA Agate Manufacture

28g NA NA NA No NA Agate Manufacture miniature?

28h NA NA NA No NA Agate Manufacture



Tab.. 17. Technological Attrtb.... and IIeIrIc Data of..... (Dietal FI!IIMII") from La ..u.........
Site Figure No. Cat. No Integrity Length Width Thickness FLA FWA FLB FWB PFR

La Mul.West 28a PR14W298 DP 49.40 32.75 7.40 NA NA NA NA NA

La Mul.West 29b PR14W X3 12, 148 DP 44.50 39.85 7.25 NA NA NA NA NA

La Mul.W811 29c PR14W? DP? 26.32 30.90 8.88 NA NA NA NA NA
La Mul.W811 29d PR14W32S DP 30.30 26.85 8.14 NA NA NA NA NA
La Mul.West 298 PR14W4S DP 54.86 37.12 7.90 NA NA NA NA NA
La Mul.W811 29f PR14W 185 DP 34.80 21.85 4.90 NA NA NA NA NA
La Mul.Wesl 2_ PR14W817 DP 44.30 37.02 9.88 NA NA NA NA NA

T..... 17. Continued.
Figure No. BC BW MBT BLG Nipple Raw Mat Bf8Ik

- 298 NA NA NA No NA Agate Manufacture

29b NA NA NA No NA Agate Manufacture

29c NA NA NA No NA Agate Manufacture
29d NA NA NA Ves NA Agate Manufacture
298 NA NA NA No NA Agate Manufacture
29f NA NA NA No NA Brown Chert Manufacture
29g NA NA NA Yes NA A.. Manufacture

---_._-



T.....1.. Technologlul Attrlbutee .nd IIeIrIc o.tII of Ov...hot Thinning F..... from ... Mu............ y..u.....nd
V..plroe.

Site FlpureNo. eat. No Length Width Thickness Distal Angle RaYerMat

La Mul.West 31a ? 32.84 23.84 5.89 490 Agate
La Mul.West 31b PR14W3233 39.90 34.00 16.00 83° Agate
La Mul.West 31c PR14W724 23.48 23.20 9.90 51° Agate
La Mul.West 31d PR14W85 24.71 81.40 9.40 43° Agate
La Mul.West 31e PR14W75 17.85 57.85 8.50 400 Ag8te
La Mul.West 31' PR14W 1835 11.55 18.90 3.43 700 Agate
La Mul.West 31g PR14W 175 11.20 47.24 6.42 41° Agate
La Mul.Weet 31h ? 25.87 45.19 5.58 41° Agate
La Mul.West 311 PR14WX141 40.54 88.44 17.80 54° Agate

La Mul.West 31j PR14W4105 23.30 80.25 12.47 55° Agate
LaYegU8d8 38h lEA·1 LYS 2971 48.80 24.35 3.50 53°,54° Banded Yellow Jasper

~
Vampiroa 82h 184A 30.90 31.00 4.90 45° Red Jasper- Vamplroa 821 VP188A 48.00 35.80 8.00 420 YellowJ8Ip8r
Vampll'Ol 82" VP48 38.85 58.05 18.70 73° Mottled Gray-Gold Chert

T.IM 11. Technologlu. AttrIbutee .ncllIIIrIc o.tII of SC...,... from ... Mu"-w.t. VlUllplroe••nd lA-I?
Site Figure No. eat. No length Width Thickness Edge Anale WEe RIIw Mat

La Mula west 32a PR14W 1S 33.89 24.10 10.00 • • Agate
La Mula Weet 32b PR14W 3 30 39.44 48.20 20.50 .. .. Apt-
La Mula West 32c .. 37.18 40.20 21.20 .. .. Agate
La Mula West 32d PR14W 15 70 12.88 18.84 3.67 • • Agate
La Mula West 32e PR14W 2 20 26.80 51.10 17.40 .. .. Ag8te
La Mula West 32f PR14W 33 5 27.50 24.90 7.88 .. .. Agate
La Mula Weet 32g PR14W 8 19 16.90 29.20 7.85 520 5.40 Agate

° RedJ....~
Vampil'Ol 62p VP172A 48.85 40.40 10.80 63 8.20 Olive BraM't S.rt.

SA..27 6SC SA27117 39.43 31.80 7.80 870 4.20 Red Jaeper



Table 20. TechnolotlClll AttrIbutee .nd MetrIc D8t8 of BIIICI. from ... lIul.·W.t, .nd Nieto.

Site
Figure Cat. No Length Width Thick Thick S. Plat Plat. Plat Plat. Cross

RewMatNo. Bulb Bulb Width Depth Angle Type X

La Mul.W8It 338 PR14W 4 17 63.08++ 22.4 NA 5.26 NA NA NA NA Spotted Golden·
TrilTra Oilye Chert

Fac,
Spotted GoIden-La Mul.West 33b PR14W088 40.85+ 25 8.28 5.85 9.1 2.75 1200 Slight TriITra Olive Chert

Gmd

La Mul.West 33c PR14W033 39.50+ 22.85 5.83 5.45 7.55 1.3 970 Flat Tri Spotted Golden·
OllyeChert

La Mul.West 33d PRW14084 44.83+ 23.95 7.58 4.9 11.72 4 1200 Fee
Spotted Golden·

Tra Ollye Chert

La Mul.W8It 33e PR14W087 41.38+ 25.45 8.1 4.84 9.88 6.45 1050 Fee Spotted Golden·
TnlTra Olive Chert

ti
Fac, Spotted Golden·La Mul.West 33g PR14WE86 46.20+ 19.5 4.66 6.15 4.21 3.9 1100 Slight Tri
Gmd

OllyeChert

La Mul.West 33h PR14~E 144 30.85++ 20.2 NA 4.48 NA NA NA NA Spotted Golden·
Tra Olive Chert

La Mul.West 331 PR1: X13 23.28++ 27.7 NA 6.9 NA NA NA NA Tri Spotted Golden·
OllyeChert

La Mul.West 33j PR14W 132 32.55+ 20.8 NA 8.08 NA NA NA NA Tn Spotted Golden·
OllyeChert

La Mul.West 331 PR14W218 54.40+ 25.17 7.8 10.74 8.88 5.44 1170 cart TrilTra Agate
Nieto 52(17) NTO·1043a 95.55 48.3 20.5 . - . . Flat Trap Quartz
Nieto 52(18) 22 37.60+ 24.44 5.65 8.05 9.9 3.74 1150 NA Tri Quartz
Nieto 52(19) NTO·918c 84.7 37.6 17.2 - - . . Fac Trap Quartz
Nieto 52(20) NTO·925a 51.15++ 24.25 NA 11.03 NA NA NA NA Trap Quartz
Nieto 52(21) NTO-678a 51.67+ 28.5 NA 9.45 NA NA NA Flat Trap Quartz



!

T.ble 21. Techn0lollc8. AttrIbu" .nd MetrIc DatIl of &I.e Co,. '.donn R!juv.don T.b.... fnHn ....u..•.....
Site Figure No. Cat. No Length Width Thickness Raw Met

La Mul.West 34a PR14W 0 92 21.20 44.89 8.75 Spotted Goiden-Olive Chert
La Mul.West 34b PR14W 15 18 38.88 29.22 5.97 Spotted GoIden-QUve Chert
La Mul.Weat 34c PR14W 1118 31.70 19.35 4.61 Spotted GoIden-olive Chert
La Mul.West 3a1d 30.06 35.85 11.13 Spotted GoIden-OUve Chert
La Mul.West 34e PR14W X15 11 30.05 38.25 10.41 Spotted GoIden-Olive Chert
La Mul.West 34f PR14W 15 15 14.15 43.68 6.15 Spotted GoIden-QUve Chert
La Mul.West 34g 20.05 49.71 11.92 Spotted GoIden-Qlive Chert
La Mul.West 34h PR14W 0 89 25.66 49.84 6.90 Spotted GoIden-QUve Chert
La Mul.West 34i PR14W 1321 29.00 38.84 8.95 Spotted GoIden.QUve Chert
La Mul.West 34j PR14w 5109 43.17 47.60 10.54 Spotted GoIden.QUve Chert
La Mul.West 34k 38.13 30.00 11.80 Spotted GoIden.Qllve Chert

T..... 22. Tech~~1 A$trI~.....nd MetrIc DatIl of 8...181 Toole fnHn La Mul. "rlgu••
Site Figure No. eat. No Integrity Lenath Width ThlckneU FLA FWA FLB FWB PFR BC

La Mula 35a - C 78.70 82.40 18.80 NA NA NA NA NA NA
La Mula 35b - AC 51.65 47.88 9.35 NA NA NA NA NA 2.26
La Mula 35c - BP 28.10 28.60 7.38 NA NA NA NA NA NA
La Mula 35d - MOP 89.73 62.30 30.00 NA NA NA NA NA NA

Table 22. Technological At.tribu-. and MetrIc om of BIf8cIal Toole fnHn ... Mu" "rlgua «Conl-).
Figure No. BW MBT BLG Nipple Raw Met Break

35a NA NA No No BraM'I Chert NA
35b 23.35 7.20 No No Red Jasper U.
3!ic NA NA No No Green Chert Manufacture
35d NA NA No NA Red-Brovwn Chalcedony Manufacture



Table 23. TlChnologlcll AtIrIbutliand MetrIc Data of BIfacII from Lake La Yegu.a.
Site Figure No. Site & eat. No Integrity Length Width Thickness FLA FWA FLB FWB PFR

YegUllda 38a CL-7 MOP 42.10 25.45 4.90 NA NA NA NA NA
YegUllda 38b Q1 LYS289 AC 53.05 39.54 7.34 18.07 9.58 NA NA
YegUllda 38c Q2 LYS 275 BP 30.31 29.28 8.70 NA NA NA NA NA

YegUllda 38d Q1 LYS 287 BP 49.20 59.38 18.73 NA NA NA NA NA

YegUllda 38e Q1 LYS 288 BP? 33.05 40.58 11.84 NA NA NA NA NA
YegUllda 38f BEA-2 LYS 298 MOP 54.20 53.45 9.90 NA NA NA NA NA

Table 23. Continued.

t Figure No. Be BW MBT BLO Nipple RewMat Breek
38a NA NA NA NA NA Red Jasper u.?
38b ? ? 5.08 Yea ? Spotted Yellow Jasper u.
38c NA NA NA No No Yellow Jasper Manufacture

38d NA NA NA N No Mottled Purpl.White ManufactureChlilcedony
38e NA NA NA No No YellowJ....r Manufacture
38f NA NA NA No NA Banded Red-Yellow Jasper Manufactue



T..... k T..........IcIII ............ 1IItrtc DIIIII or____ fIanI LIIIat La
v.......

Site F'9ft Site&C8l No I.e'IgIht WICIh 1"hicInss Raw MatNo.

Y_gUG. 458 Q1 LYS273 46.13 27.70 9.30
Banded,.,..
PIA'pIe Jasper

YegI" 45b Q8LYS279 31.15 22.55 11.70 Red Jasper

Yeg..ac. 45c 23 LYS293 79.26 32.10 20.15 WhiteCt.t
(Patinated)

Y_guada 45d Q1 LYS272 36.70 22.00 22.90 Red-Purple
Jasper

YegcBil 45e Q8LYS278 80.42 39.05 25.65 Red Jasper

Yeguada 45' Q8LYS2883 62.40 31.58 22.25 Banded Yellow
Jasper

Y8JgI'" 45g 21 LYS287 39.65 47.10 27.20 Mottled Purplish
Jasper

Yeguada 45h Qa LYS 2882 87.17 49.31 21.20 Red Jasper
(Patinated?)

Yeguada 45i Q3LYS2762 66.08 56.20 27.98 MoIIIed Yellow
Jasper

Yeguada 45j 18 LYS283 49.30 48.06 22.40 Banded Red-
Purple Jasper

YeglBIa 45k Q8LYS2881 70.83 55.47 38.05 Yellow-Car8meI
Jasper



TIIIIIe .. Tt!CI!riOIOJIICll AItrIIIIMe end MtIIrIc DIIII of__from NIIto.
Sle Are No. CII.No 1n!'9r!r l!tsth Width Th~. FLA FWA FLB FWB PFR
NlIto -<,) NTQ.2b MOP 87.87 50.50 17.20 NA NA NA NA NA
Nilto -(2) NTQ.11131 AC 92.85 42.27 14.83 NA NA NA NA NA
Nilto 41(3) NTo-8OI BP 28.40 37.90 11.75 NA NA NA NA NA
Nilto 41(4) NTo-8III UP? 80.95 43.88 25.87 NA NA NA NA NA
NIIIo 48(5) NTC-421b UP 31.45 28.02 11.40 NA NA NA NA NA
Nilto -(8) NTQ.8OI UP 20.18 23.77 4.24 NA NA NA NA NA
NlIto 41(7) NTo-eee. BP 55.80 88.95 21.95 NA NA NA NA NA
Nilto 41(1) NTQ.12401 F 83.55 58.30 28.20 NA NA NA NA NA
Nilto <41(9) NTQ.181. F 35.25 57.• 21.92 NA NA NA NA NA
Nilto -<'0) NTo-I12b BP 58.50 54.20 21.55 NA NA NA NA NA
Nilto 41(11) NTo.5I BP 28.80 51.28 17.77 NA NA NA NA NA
Nilto 41(12) NTQ.91. BP 42.58 57.10 19.49 NA NA NA NA NA
Nilto 41(13) NTQ.273I UP 31.58 48.00 20.00 NA NA NA NA NA
Nilto 41(14) NT()..7O!b F 35.85 25.50 11.• NA NA NA NA NA
NiIto 41(15) NT()..845I MF 27.95 25.95 5.72 NA NA NA NA NA
NiIIo 48(18) NT()..10481 MBP? 85.25 51.70 28.02 NA NA NA NA NA

i ,1liiie .. ConIInuId.
FMNo. Be BW MeT BLG Nlpp!! Raw MIl ....

41(1) NA NA NA v. NA au.tz MInufIctue
41(2) NA NA NA No No G..... Ctwt Mlnuflldue
41(3) 0.00 28.40 11.32 No v. au.tz ~

48(4) NA NA NA NA NA au.tz Mlnuflldue
41(5) NA NA NA No NA QUiltl ~

41(8) NA NA NA NA NA aUiltl Mlnuf...
48(7) NA NA NA No No au.tz Mlnuflldue
41(8) NA NA NA No No QUiltl Mlnuflctue
48(9) NA NA NA No No QUiltl MlnufilCU
41(10) NA NA NA No au.tz MinufIiCtlM
41(11) NA NA NA No No Qu.tz Mlnuflldue
41(12) NA NA NA No No au.tz MInufIctue
48(13) NA NA NA No NA Qu.tz MlnuflClue
41(14) NA NA NA NA NA au.tz MlnufilCU
48(15) NA NA NA v. NA QUiltl Mlnuflldue
48(18) NA NA NA No No QUiltl MlnufIlClue



T....... T...no!oIlcII AtIItIMItIIlIMdIllllllc DIM ofc..""NIeID.
Site r?l! No. eat. No ~ Wdh Thicknl.. R.- Mal

Nieto 53(22) NT0-12458 181.50 93.60 61.15 Ql8tZ
Nieto 53(23) NTo-asa 100.60 75.91 38.82 Ql8tZ
Nieto 53(24) NT0-11458 80.05 68.07 42.50 Ql8tZ
Nieto 53(25) NTQ.893a 61.98 67.30 39.80 au.tz
Nieto 53(26) NT0-1244a 78.26 65.35 30.27 Ql8tZ
Nieto 53(27) NT0-1243a 58.80 <48.63 22.44 QI8tZ
Nieto 53(28) NT0-1088d 58.50 94.94 37.15 QlB1Z
Nieto 53(29) NTQ.691a 63.12 65.75 46.45 QlB1Z

Nieto 53(30) NT0-705a 49.16 30.04 19.15 QlB1Z
Nieto 53(31) NT()..1045a 77.50 n.67 20.65 Quartz
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T........ DllcrIptIon of Upperzane .............. TP1.e-de...~ . ......... Pi.... (RIIiIrtD FIll.....r .
......ftIPIIIc ....... CoIor o.crIplion

Unit
1 7.5YR313 . .... No cuIunII malerial. Raca.
2 7.5YR312 D8rk brOWn c:I8r. No rocIcs orQlllunll malefi8l.

3 7.5 YR 812-512
GnIy sedimellIS with e'Dded and fnIgmented

...... Noracb.
4 10YR714 Ash......l a-coeI. and daY,

5 7.5 YR 814-514
Brown ...... Bone c:a.....ation. a-coeI.

Md shell. DiItributed in bands.
6 10YR714 Ash and a-coeI. No C881ftic.

7 7.5YR512
Gray sediments with a-coeI and shells. No

l'Cdsor..-nic.
8 7.5YR614 Gray sediments willi a-coeI. VflJ/lY compact.

No I'Cds or...ic.

9 7.5 YR 514 I ....... Compacted sections with looSe
10YR412 sediments.

10 10 YR 7/4-814 Ash. shell. a-coeI. and c:I8r.
H1

10YR 7/1 Posthole10YR 7/2
H2 10 YR 6I3-SI3 Posthole
H3 10 YR 513 Posthole
H4 10 YR 512 Posthole
H5 10YR5I4 Posthole
He 10YR 513 DisIurbanc:e. Krotovina with.. rock.
H7 10YR5I4 Posthole
HI 10 YR 513-514 Posthole
H9 10YR813 Posthole

H10 10YR513 DisIurbanc:e. Ash............mi8i UD.
H11 10YR 7/4 Posthole
H12 10YR 714 Posthole
I-IX 7.5YR 7/2 Ash IIoar



T........ (e.t.................~ IDF....llbr•
..........11: ..._CoIor o.crtptIon

Unit
1 10YR414 . _. dull No c:han:otII or cuIlunII m.....

2 7.5YR513- Possible ....... Dark. soft sediments.514,10 YR 412

3 10 YR 812.5/2 DiItII'bed sediments with shell. C8'amics with- and .-oded shells. RooIs.
4 10 YR 512-412 ':-11'18 sediments with 1heII. No racks or C*8IIIic.

5 10 YR 812-512 ,:-...... soft lldimenls with d8cDa1. Ct&coal
with verv fine .....enIs.

S 10 YR 412 Pit Disturbed ash ....

7 10YR412 PouibIe pit. Bands of brawn ....with bones.
d8cDa1. and shells.

a 10 YR 812-712 Ash. d8cDa1.... claY.

9 10 YR 511-512 No c:UIuraI mat8ial. Charco8I. Fine sediments
V.,y camped.

10 10YR 714 Ash and c:han:otII
11 10 YR 713 Grav camD8Cl8d sediments with c:han:otII
12 10 YR 7/4.fJ14 Ash. d8cDa1. day. ns shells

13 7.5 YR 614.514 Brawn ....... eor.t&.baliOn of bone. charcoal.
and shell.

14 7.5 YR 313 No lOCks or cuIILnI material. RooIs.
15 7.5 YR 312 Dark brown claY. No nx:ks or cultural mawial.
18 7.5 YR 812-512 Gray .-ments with~ shells. no rodcs.
Hi 10YR4I2...u3 Post hole
H2 10 YR 812-512 Post hole
H3 10 YR 812-813 Disturbance
H4 10YR812 Post hale
H5 10 YR 812-813 Post hole
He 10YR512 Post hole
H7 10 YR 812.5/2 Post hale
HI 10 YR 812-813 Posthole
H9 10 YR 612-813 Post hole

H10 10 YR 813 Disturbance
H11 10 YR 513 Post hole
H12 10YR813 Posthole

H14 10VR 713 Disturbance. Mixed sediments, ..".,

HiS 10YR513 Disturbance
HiS 10 YR 812.5/2 Disturbance
H17 10 YR 512-412 Disturbance
Hia 10 YR 612-512 Disturbance
H19 10YR412 OisUbance
H2O 2.5YR813 Vtr/ comDad .....,

'-IX 7.5VR712 Ashtloor

C 10 VR 712-812-
DiItII'bed ash512
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-~--- --- . - - - - -- - --- -- - - --

8tnd1graphlc .un..ICoIo, Cultural DelcrtptlonUnit Auoclatlon
7.5 YR :!Qtop

12 DrkBrown S.... Laale krakMnI fill.5 YR 313 bottom
Drtt Rlddllh Brown

13 7.5YR8I3 S.... c.n.tId ftoor. MIde cj emlll rcundId .... Ind lind.LlahtBrown

14 5YR412 SIIriII Sindy dIpoIl with emlll rockI.Drk Reddllh G,.

15 5YR 512 S.... Sindy dIpoIl with ImIlII racka.ReddllhG,.

18 5YR513 S...... s.ndy dIpoIl wItIamllll rockI.ReddiIh Brown

17 7.5YR 513 P.......1c PGIIIbIr~ inHCt nIIl (1). VilIbII pupil, 100M undy 101m wIh mII'IY IINI
Brown DIbbIIIInd ctwcoII.

7.5YR313 LooMkrakNinI II (.... horimntIIIy). V., flne undy dIpoIli. Nelle: Thill II
18 DrkBrown PI1lClrll11Ic? in nat compoIId fl the CMIf1VIng _'"C8r1m~dIpoIlII. Thilleupparta the

idI8... the..cj unll 11nd 2 _ emd8dIdIIfIIIId.

T." 21. Geo-ch.......An.,,. of ....1...... flam Unit 2, TP1, CU.". de Loe V...., ....
% % % % Phosphorous Potauium Calcium Magnaium

Sand Silt Clay Organics pH Uglml Uglml Megl100 ml Meg/1oo ml

eo 28 12 1.34 8.8 210 755 0.24 1.32

Aluminum
Meg/1OOml

0.2



T..... 30. - 01.....-- ..... TP2. e.a...PIaIIIe C.....F.......
Sb..........1c ....... Cultul'lll ....aclatlon a.crtpllon

Unit Color
10YR.",

1 Dark ceramic P8iod Disturbed overburden
Grayish
Brown

10YR412

2 Dark ceramic Period
Clayey Ic8n containing many

Grayish l.-ge cI8'n stlefls
8rcNIn

10YR512
Intermediate zone containing

3 Grayish ceramic Period
Brown

very little shells

10 YR612

4 Light Ceramic Period
Ashy deposit with small

Brownish mussel shells
Gray

10YR612

5 Light Ceramic Period Layer of oyster shells8rcM11ish
Gray

Unconsolidated rubble7.5 YR.",6
Brown

Sterile composed of round
boulders and fine silt

5YR3I3

7 Dark
Sterile? sand and small pebblesReddish

Brown

8 7.5YR312
Preceramic Sa1dyloamDark Brown

7.5 YR 313 Compaded deposit of I..
9 Sterile boulders interJpaced ....Dark Bn:rM1

B'ICI. Water laid
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T..... 31. RldIoc8ltlon DeIlIlI fnInI CHVIlde La. V.......
Strat Lab No. t4e B.P. eaI B.P. 1'CltJc Material MeIhadZone (2 sigma)

1:1
TP1 51-5881- 209O:t55 (2289-2169) -250100 Ctwco8I ComMntian8I
TP1 SI-8257' 1865:t45 2030 -3.10100 SIIeI ComieIItioIIli
TP1 Sl-S882* 2820:t85 (2922-2890) -250100 Ctwco8I ComieIltiaIlli
TP1 SI-~ 1730:t80 (1fJ88.1815) -250100 Ctwco8I ComieIWIioIIil
TP1 SI-825r 2025:t55 2385 -4.30100 Shell ComMntian8I
TP1 Befa..2758r 1990:1:90 2350 -3.40100 Shell eorw.lIioIlli
TP1 SI-588V 2210:t 70 (2301-2159) -250100 Ctwco8I ConveIItionaI
TP1 81-8260* 154O:t60 1900 -3.30100 Shell ComMntian8I
TP1 81-8261- 213O:t60 2490 -3.10100 Shell CoINeIlIioIaaI
TP1 81-5884- 1855:t55 1818 -250100 Ctwco8I CoINeIltiaIlil
TP1 Bela-2759O* 1900:1:80 2290 -1.40100 SheA ComMntian8I
TP1 SI-826r 2295 :t55 2825 -50100 Shell ComMntian8I
TP1 81-8263* 1795 :t45 2160 -3.10100 Shell ComMntian8I
TP1 Befa..2758r 1820:1:80 1980 -2.80100 Shell ComMntian8I
TP1 S1-588S* 2350 :t«) (2484-2328) -250100 Ctwco8I CorNeIlionll
TP1 81-8284- 2110 :t5O 2450 -4.80100 Shell COnweiItiolIll
TP1 8l-588r 31oo:t60 (3342-3273) -250100 Ctwco8I ComMntian8I
TP1 Befa..27591* 2840:t 70 -3.10100 Shell CorMnianaI
TP1 81-5888* 1875:t45 1822 -250100 Ctwco8I CorMnianaI
TP1 81-6265* 2140:t 75 2500 -3.10100 Shell Conventional
TP1 Beta-5870* 38OO:t 120 (4219-4152) -250100 Ctwco8I CorMnionII
TP1 Befa..275Q2- 2S4O:t90 -3.40100 SIIeI Conventional
TP1 81-5686* 1265:t 75 (1229--1180) -250100 Ctwco8I Conventional
TP1 81-8259* 1675 :t4O Shell ComMntian8I
TP2 81-8266* 1_:t65 1820 -3.10100 Shell Conventional
TP2 SI-6288A* 2255 :t55 2610 -3.10100 Shell CorMnionIIILOWERIZONE
TP1 EJeta..5101* 8560:t 180 (10.146-91.) Ctwco8I ComMntian8I
TP1 Befa..166504 7690:t4O (8550-8400) -24.90100 Charcoal AM8
TP1 Beta-165620 888O:t4O (973C)..9540) -25.60100 Charcoal AMS

TP1 Beta-186505 8970:t4O (10.210-10.130) -1740100 Ctwco8I AMS(10.Q80..9950) .
TP1 Befa..166506 91oo:t«) (10.28G-10.200) -24.40100 Ctwco8I AUS
TP1 Beta-167520 11 55O:t 140 (14.000-13.910) -1830100 Bulk Sail AMS• (13.900-13.150)' Orpnics

TP1 Beta-188594 15.190:t 80 (18.58Q..17.770) -17.40100 Bulk Soil AUS0!JI8I!ics
·~2G02. ........... (""21112....rran......za.._in""""",_""""""",)
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T.ble 32. Technologlal Attrlb.....nd .......c D..of BIfHee from Cuev. de LOtI V....pl... AguMuIce, .nd ColOn.
RocIaIh.......

Site FlpureNo. cat. No Intearity Length Width Thlckne18 FLA FWA FLB FWB PFR
Vempiros 82e VP183,188A OF 25.00 19.30 4.90 NA NA NA NA NA
Vempiros 821 VP170A MOP 40.40 45.43 6.80 5.10-+ 18.85 NA NA Y.
Vampros 62g VP150A OP 28.30 30.45 5.20 NA NA NA NA NA

COrona 658 CL2 541 OP 17.72 25.75 4.45 NA NA NA NA NA
Aguadulce 65b AG131348b 1 OP 38.06 37.30 5.05 NA NA NA NA NA

T.ble 32. Continued.
Figure BC BW MBT BLG Nipple RewMetNo.

~ 82e NA NA NA NA NA Banded Pink-White Chalcedony
621 NA NA NA No NA Yellow J8Iper
62g NA NA NA No NA RedJuper

85a NA NA NA No NA Red Jeaper
65b NA NA NA No NA Red Jasper



T'" 33. T_noIogIcIII AtIItIMdIII .... IIIIrIc DII8 of Non 81'.... AM.......
VMtpIro!.

Site FIgIft cat No LengIhI
Wtdlh Thickr8s Raw MatNo. Height

Vampiros 62a VP132 31.27 11.68 9.44 RedJalper

Vampiros 82d VP17 41.35 43.50 10.06 Lustrous Orange-
EIn:NIn Jasper

Vampiros 620 VP169A 53.10 44.05 18.60 Banded Otive-Red
Jasper

Vampiros 82p VP172A 48.85 40.40 10.80 Red Jasper with
Olive Brawn Swirts

Vampiros 82q VP161. 41.31 28.40 12.55 Red Jasper182A

Vampiros 62r VP174A 58.25 31.77 13.80 Coarse-Grained
Red-Yellow Jasper

Vampiros 82s VP171A ~.45 38.47 12.55 MotIIed Red-Green
Jasper

Vampiros 82t VP85 55.60 31.26 8.10
Orange-Brown

Jasper

VMlpiros 62u VP173A 74.60 33.14 14.20 Light YellcJw.Green
Jasper

Vampiros 82v 167A 31.05 23.30 11.00 Red Jasper
every Patinated)
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T..... It. TotIII .......of SouIII AI.-tcM FPPa T......... fram tile Ay.'I..............
CGun!rY Site n FWeIe.-.
CcIIarnIIiII .....GIarilI , CGRII ......,.
CcIIarnIIiII ~

, RaIIIIdo ,......:~,_

a.dar B", f......8DrIifIR caIIlIcIicIn) 47 e.tuci'1I3; 8111•• 2GCIO; .......0..,..
ea.dar SIn ..... e .....~,-.;PlIInan2ClGO. ............
a.dar SIne..-- 5 CMuci ,t83:~2DIJO......naIIlI
ea.dar ...c:ance. 1 '--2IIDO....._

P'wu ~v.IIlI'r 3? 1IIdIfIiIh.. IlL 1t101
P'wu Phn-Ma 1 ~nGuinI*a 1871
P'wu LaCwnllnt , 0IU1178
P'wu Q.SInIa..... 10 BrtaIfto 1117.1.

CIIiIlI F4II'Ic.. 24 EtnI*Iintn""'.~•• '113; ....... ,187; 8lnI1.
CIIiIlI PIIN1ita 1 BinI,.
Chile T....T... 3 .......... 1...
CIIiIlI T_~ 2 .......,.
Chile c..cllllIIdo 2 ....,.....

AIgInIIna CItro Ie Chinl1. 2 4 Politis ,.,: Flegel"'. 1110
AIgInIIna cerro. SDmInro (1fIdudeI .......) 108 MIdruD 1172; Flegel....... ,_

AIgInIIna SllaCtico 1 PaIitia ,.,
ArgInIIw B CIliIlIO , PaIiIa'.'
AIgIlnIIw ~ 1 £ugInio 1113; Pc11i111.,
AIgIlnIIw SIne.-. 1 PaIiIIa ,.,
ArgInIna .,........ 2 ...,.
AIgInIna LaI Tc:IIcD 2 BinI,.,
AIgInIIna AIJffgo LaI PInoI 1 .......,.
ArVIf'IIna PlIO QIIn:) 5 2 ....... 2OO'.1002~.comm.
AIgInIIna CClIiPIi ,

-"'117
ArQIIIIine RiDTIICIIO 2 SChaIJirtgIr '173
ArgInIna La~

, 5c:haIIingeI 1173
ArQIIIIine RiDCtico 1 NMli,.... ,.

UnoIIJ NIp 2 PaIiIia ,.,

UnoIIJ Rio""" 58 BaM....1.Sunz2000
UnoIIJ LalYer8I 3

BoIh ..... '.
Ur\.9IWI T-=-wnbo 2 BoIh ..... '.
UtuguIJ RiD Vi ,

BoIh ..... '.Un.., ~ 2 BoIh ..... '.un.., 8Iigan'iI 1
BoIh ..... '.

Un.., Itinc:an cIII .... 2 SChaIIiiI.... '.73; ......... ,.-
un.., cerro .... ,

BoIh ..... '.Un.., VIIiDa 3 Schobing.. 1173: ......... ,.-
UtuguIJ MvttoPtra 1 Selding.. 1173
un.., FoItIIa8 sea. T_ 2 SChoIiI... 1173
un.., LalPIt.- 2 ...zao1
un.., PlIO cIII Punt • ......zao1.
Un.., C........... 3 ...... zao1b

--.... La HLIldician 2 ~1.--.... LaI"'-- , .....,.
ouw- eu,.n E........... 'IeO; ...... '.

s..m.n SiIIIIIWini v.tMg1.- RiDCIaIo 2 da~'_- RIo GnIItdD &II , PaIlIfa ,.,
IhziI .... , SCtdJIiw "73

TOTAL 335
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T Occu ofFlatlnl on FPPII CR IlOl).
Fluted Faces

o
1

2
PIA

Total n

0, (0.0%)

8, (68.88%)

4, (33.33%)

12

2, (18.18%)

4, (36.38%)

5, (45.45%)

81.81%

11

59, (51.30%)

39, (33.91%)
17, (14.78%)

115

T....... GIMrIII TtlCllnoIoglCllllIId .....,...oIaglc........_ ......n
a.o-re.tnll ...........reeal................ FIuItd PoInIL

V.-iabIe Fishtail l81ceoIate

BIa'1k Thin Flake Thick Flake
Flaking Characteristics Overlapping Transv.. Overshooting, Alternating

Reduction PatIem Minimal, Bima'ginal MuIti-8tage, Invasive
Cross 8ection Flat Bi-convex to FIalteIIed
Blade Width Larger Narrower
Haft Width tWrower Larger
np~ Larger Sm••

Pseudo-Fluting and Remnant Common Rare
of Flake BIar*
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T.ble 37. IIeIrtc o.t. of eentJal.nd South Amerlan fluted Polnla (unceollde, flah..ll, rt.tr!po).
Cat.lFig. COUntry Type Site Integrity Length Width Thick MinB.

Flute Pseudo ReferetlC8lNo. Width
9 MexIco l los GrifOI C 42 22 5.5 20 2 N Gai'CI.Un..a 1919

10(8) Mexico F Los Grifoa C 70 35 8 19 1 Y 8antamll1a 1981
10(b) Mexico F LosGrifos MOP 49 40 8 NA ? Y Garcla·Btrcenll1979

1 Belize F lamanal C 90 51.77 8.85 20.3 2 y P.raon and Bostrom
1998

2 Belize l Ladyville C 91.6 35.9 8.3 25 2 N Helt. at at 198Oa, b
15(2) Belize F Site 100 C 73 47 19 1 ? M8cNet1h 8t .1. 198Gb

1 Guatemala L san Rafael C 57 27 8.59 19.7 1 N cae 1980
10(a) Guatemala L? Los Tapi.... BP 23 33 8 23 1 ? Gruhn and Bryan 1977

3 Guatemala L Chajbal C 81 35 27 ? ? Brown 1980

~ 88 CoIta Rica L Hartman C 58 32 5 22 1 Y Sw.......nd Mayer-
0•• 1852

11-10(a) CoIta Rica L Arenal C 80 32 8 23 2 y Sheell and McKee 1994

9-12-5-5 CoIta Rica L Guard BP 40.83 27.21 8.55 20.45 1 N P-.onaINot.

2(e) CoataRica L Guard C 83 27 20 1 N SnarIki. 1979
2 CoItaRica L Guard C 84 25 8.2 19 2 N 8narIki.1978

2(f) CoItaRica F Guard C 53 37 24 1 ? SnIlraldl 1979
3(b) Costa Rica l Guard MOP 81 38 25 1 ? Snarald. 1979

8(b) CoIta Rica F Guard BP 13 22 17 1 ? R......e .nd Cooke 1991

8(8) eoslaRica L Guard C 74 32 23 1 ? R8nere and Cooke 1991

4(3) Colombia R Medellin C 113 38 7 13 1 N Ardila CIIIderon 1991
4(4) Colombia R R.trepo C 91 38 7 15 1 N Ardlla calderon 1991



Table 37. Conlin......
Cat.lFig.

Country Type Site Integrity Length Width Thick
MinB.

Flute Pseudo Ref8renceINo. Width
4(2) Colombia R Cueva Murcielagos C 51 34.8 7.5 14 2 N Correel Urrego 1883
4(1) Colombia F Bahia Gloria MOP 58 40 8 NA 1 N Correal Urrego 1883
8(15) Colombia F Manlzales e 48 28 17 0 1 Ardila ealderon 1881

9 Colombia R LaIPileta1 e 77 31 13 11 1 eorr.,Urrego 1893

3(1) Venezuela F Gioane Los Planes C 51.5 21 8.3 18 2 Y Jaimes 1999
7(1) Venezuela L Siblra C 85 33.7 7.5 22.8 2 N jaimes 1988
7(2) Venezuela L Siblra e 52.3 27.2 7 20.9 2 N Jaimes,.
7(3) V.....a L Bibara MOP 42.4 28.5 7.4 NA 2 N Jaimes ,.
8(3) Venezuela F La Hundicion BP 18.7 24 5.5 21.5 2 N Jaimes 1988
6(4) Venezuela F La Hundicion C 27.8 28 5 17 2 ? Jaimes 1988
8(4) Venezuela F Pedegral C 48 29 20 ? ? ArdUa calderon 1891

I 4(a) Guyana F Cuyunl C 110 44 8 19 2 1 William' 1998
2 Surinam F Sipaliwi C 48 33 18 0 N V....eeg1888

34 Ecuador F Ellnga MBP 3S 22 5 18.4 1 Y Mayer·Oa" 1988a
35 Ecuador F Ellnga MBP 29 20 5 14.8 2 ? Mayer-Oakes 19888
38 EClIIdOr F Ellnga MBP 38.5 27.4 8 20.9 1 y Mayer-01kel1988a
37 Ecuador F Ellnga MBP 50 40 5 19.8 1 N May.--01kel1888a
38 Ecuador F Ellnga MBP 35 28 5 15.1 0 V MaV--01kel18881
39 Ecuador F Ellnga MBP 31 27.5 4.3 15.1 0 V Mayer-Oakes 18881
40 Ecuador F Ellnga MBP 27.5 20.7 4.7 13.8 1 V Mayer-Oakes 1988a
41 Ecuador F Ellnga MBP 25.7 30.25 5.5 14.9 2 N Mayer-Oa.. 1988a
42 Ecuador F Ellnga BP 24.5 20.8 4.85 14.2 1 V Mayer-Oakes1888a
43 Ecuador F Ellnga MBP 24.8 28.8 5.1 18.7 1 N Mayer-O"'888a
44 Ecuador F Ellnga BP 22.4 19.8 5.85 15.85 1 V Mayer·01kel18881
45 Ecuador F Ellnga BP 20.85 20 5.5 17.1 0 V Mayer-Oakes1988a
48 Ecuador F Ellnga BP 20.4 20.1 4.55 17.2 0 y Mayer-O.es 18181
47a Ecuador F Ellnga BP 18 17.7 4.4 18 1 N Mayer-Olkes 19888



T..... 37. COnlnu....
Cat.IFig.

Country Type Site Integrity Length Width Thick MlnB. Flute PMUdo Ref....tcIINo. Width
47f Ecuador F Ellngs BP 18.2 18.9 4.1 18.85 0 Y Mayer-o... 19881
47k EeuadeM' F Ellnga BP 18.8 18 4.4 12.5 0 y Mayer-a.. 1888a
48a Ecuador F Ellnga BP 15.1 17.8 3.8 13.7 0 y Mayer-a... 1..
48f Ecuador F Ellng. BP 15 17.95 4.1 14.8 0 Y Mayer-O" 19881l
48k Ecuador F Ellnga BP 12.6 14.4 3.6 14.6 0 Y Mayer-OIlkel19868
22a Ecuador F Ellnga C 53 25 8 14 ? y Bell 2000
22b Ecuador F Ellnga C 43.5 20 4 13 1 Y Bell 2000
22c Ecuador F Ellnga MBP 28 23 5 18 0 y Bell 2000
22d Ecuador F Ellngs C 55 29 7 19 1 N Bell 2000
22. Ecuador F Ellnga MBP 38 38 8 17 2 N 81112000
238 Ealador F Ellnga MBP 33 8 17 1 y 81112000
23b Ecuador F Ellnga MBP 33 8 21 0 y Bell 2000
23c Ecuador F Ellnga MBP 22 4 15 2 N Bell 2000

&1 23d Ealador F Ellnga C 19 3 13 0 Y 81112000- 23e Ecuador F Ellnga BP 18 5 14 1 N Bell 2000
231 Ecuador F Ellngs BP 17 5 18 0 Y 81112000
2311 Ecuador F Ellnga BP 18 6 14 0 ? 81112000
23h Ealador F Ellnga BP 17 8 16 ? ? Belt 2000
231 Ecuador F Ellnga BP 16 5 15 0 Y Bell 2000
231 Ealador F Ellnga BP 18 5 18 ? ? 81112000
23k Ecuador F Ellngs BP 15 4 15 1 Y 81112000
231 ECU8dor F Ellnga BP 18 15 1 ? Bell 2000

23m Ecuador F Ellnga BP 20 20 0 ? Bell 2000
23n Ecuador F E"ng. MBP 32 15 0 Y Bell 2000
230 Ecuador F Ellnga M 33 1 ? Bell 2000
23p Ecuador F Ellngs MBP 19 17 0 Y Bell 2000

ED31 ECU8dor F sanJuan BP 24.06 23.75 5.46 18 0 Y Personal not.
ED31 Ecuador F sanJuan BP 18.44 15.38 4.55 12.7 0 Y Personal not.
ED31 Ecuador F SanJuan BP 23.8 18.94 4.14 13.87 0 Y Personal not.
ED11 Ecuador F San Cayetano MBP 37.3 29.68 7.22 15.06 0 Y ~noteI



T..... 37. Continued.
Cat.lFig. Country Type Site Integrity Length Width Thick MinB. Flute P-..do RnencesNo. Width

E011 ecuac;or F san C8yetano C 34.03 21.75 3.45 12.28 0 y PwIon8I not_
E011 ECUIIdor F san Cayetano BP 23.05 19 4.15 15.8 2 ? PwIon8I noteI
ED70 Ecuador F La Concha MBP 24 35.85 5.8 18.43 1 N fWsonIl not.
3(a) Ecuador F Ellnga MBP 22 24 5 11.2 1 ? Car1uci 1983
3(b) ECUIIdor F Ellnga BP 18 5 16 1 ? Car1uci 1983
3(c) ECUIIdor F san Cayeuno MBP 19 21 6 21 1 ? Car1uci 1983
3(d) ECUIIdor F san Cayetano MBP 1 ? Car1uci 1983
6 Ecuador L sanJuan MOP 43 28 8 1 N Car1uci 1983

1 Peru F Piura·A1t8 C 60 32 6 13 0 N Chauch81 and Quiftonea
1979

37 Peru F L8Cumbre MBP 29.9 5.9 17 1 N 0_1976

IS 41.1 Chile F Fell'. Cave MBP 21 Bird 19881980a
41.1 Chile F Fell'. Cave MBP 13 Bird 19881980b
41.1 Chile F Fell'. Cave MBP 11 Bird 19881880c
41.1 Chile F Fell'. Cave MBP 16 Bird 19881980d
41.1 Chile F Fell'. Cave BP 17 Bird 18881980e
41.1 Chile F Fell'. Cave MOP NA Bird 18881980f
41.1

Chile F Fell'. Cave DP Bird 19881880g
41.1 Chile l Fell'. Cave C 0 Y Bird ,_
1974
41.1 Chile F Fell'. Cave C 88 34.5 5.5 17.5 PoilU. 199119798



Table 37. Continued.
Cat.lFig. Country Type Site Integrity Length Width Thick

MinB.
Flute PIaIdo R""'...No. Width

41.1 Chile F Fell', Cave C 57 30 7.3 18 Politia1.'1979b
41.1 Chile F Fell', cave C 54 24 5 12 PoIitie 1.1

1979c
41.1

Chile F Fell's Cave C 47 28 4.5 14 PoIitia 19911979d
41.1

Chile F Felrs Cave C 42 30 5.3 17 Politis 199119198
41.1 Chile F FeU', Cave C 38 20.5 5.3 12.5 Y Politia1.11979f
41.1

Chile F Fell's Cave C Bird 19881979g
41.2 Chile F Fell', Cave C 50 31 8 17.3 PoIitia 18918303

f! 3584 Chile F Fell', Cave C 52 28 8 0 N
Em.....,.and U1mlng-

Emper"re 1983

3551 Chile F FeI's Cave C 68 30 5 0 y Emper_ire and liming-
Emperaire 1983

36S2 ChUe F Fell', Cave MBP 34 8 2 N
em...ire and Laming-

Empnire 1983

3553 Chile F Fell's Cave BP 25 5 1 ? Emperalre and laming-
Empenli,. 1983

1341 Chile F PaliAike BP 15 0 ? Bird 1989
5(a) Chile F Tague Tagua C 40 1 ? Nunez II at. 1894
5(b) Chile F Tagua Tagua C 37 0 ? Nunez It al. 1894
1(2) Chile F TreaArroy08 BP 30 22 8 0 ? Jacklon 1887
1(3) Chile F Tr.Arroyos DP 21 28 5 0 ? J8CkIon 1987
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Flute Pseudo R....
No. Width
1 Chile L Pto. Saavedra MBP 55 28 7.2 28 2 N Jacklon 1995

1(a) Chile L Nochaco C 58 22 5 22 1 N Seauela y Campana
1875

1(b) Chile L Nochaco C 40 16 5.5 16 1 N
Seguels y Campana

1975

1(d) Chile L Pllmaiquen C 60 25 6 25 1 N Seauels y Campana
1975

25125
Ara-tlna F Cueva del Medlo C 40.4 17.5 8 11 1 N Politis 1891.c

28I29a Argentina F Cueva del Medio C 48 27 6 19 0 Y Politia 1891
35-2-88 Argentina F C-o la China 2 C 41 22 6 13 1 Y Politis 1991

455 Argentina F C-o la China 1 C 42 23 6 13 0 ? Politta 1891

! 35-1608 Argentina F cerro la China 1 MBP 1 V Flegenheimer 1980

5 Argentina F Cerro II Sombrero BP 24 23 7 2 ? Flegtnheimer 1880
6 Argentina F C-o II Sombrero BP 25 24 6 1 ? Flegenheimer 1980
7 Argentina F c.ro II Sombrero BP 17 18 6 17 1 ? Flegenheimer 1980
8 Argentina F Cerro II Sombrero BP 20 17 7 16 0 ? Flegenheimer 1880
8 Argentina F c.ro II Sombrero BP 16 16 7 14 0 ? Flegenheimer 1980
10 Argentina F cerro .. Sombrero BP 19 19 e 0 ? Flegenheimer 1980

fJ8.247 Argentina F cerro .. Sombrero C 31 19 5.5 0 ? Mldrazo 1872
fJ8.249 Argentina F Cerro II Sombrero BP 17 5.5 1 ? Mldrazo 1872
fJ8.225 Argentina F Cerro .. Sombrero BP 14 18 5 0 ? Mldrazo 1972
fJ8.24O Argentina F c.ro eI Sombrwo BP 17 19 5 0 ? Madrazo 1872

81211051 Argentina F cerro .. Sombrero C 94 48 8 20 2 ? Flegenheimer 1988
1

81212041 Argentina F Cen'o .. Sombrero C 14 ? V Flegenheimer 19892
Table 2 Argentina F S8uceChlco C 48 27 7 17.5 0 ? Politis 1891



Table 37. Continued.
Cat.lFig.

Country Type Site Integrity Length Width Thick MinB. Flute Pseudo R_ences
No. Width

Table 2 Argentina F Loboa C 51.5 28 5 13 0 Y
Politis ,.,

Eugenio 1983
Table 2 Argentina F san Cayetano C 38.5 23 6 16 0 N Politi. 1991

1(a) Argentina F PiedraMuMO MBP 58 65 5 24 2 ? Miotti 1885
8(7) Argentina F PalO Otero 5 MBP .e.3 29.5 6.7 NA Y Martinez 1899. 2001
6(c) Argentina F Neuquen BP 16 2 ? Nam11997

6 Argentina F Rio T.cero C 37 24 6 14 ? ? Schobinger 1973
2057 Argentina F La Cruceaita C 78 40 5 14 0 N SChobinger 1873

Table 2 Uruguay F C 38.5 7.8 18.5 PoIitl,'.'
T8ble2 Uruguay F Alegre e .e 25 4 13 0 ? Politi. 1881
Table 2 Uruguay F Alegre C 35 21 5 14 1 ? Politi' 1891

1 Uruguay F Rio Negro C 71.5 42 5.5 23.5 Y Both 81 at 1980
2 Uruguay F Rio Negro C 81 32 6.5 21.1 ? Both 81 at 1980

i
3 Uruguay F Rio Negro MBP 72 34 7.5 18.4 NA ? Bosh .. at 1980
4 Uruguay F Rio Negro e 55 22 5 14 1 ? BoIh .. at 1880
5 Uruguay F Rio Negro C 39.5 21 5.5 16.3 0 ? Both 81 at 1980
6 Uruguay F Rio Negro C 31 29 6 14 0 ? Bosh 81 at 1980
7 Uruguay F Rio Negro C 32 22 5 14.5 2 ? Boah II at 1980
8 Uruguay F laIVera. e 53.5 30 6.5 19 2 ? Both II al. 1880
8 Uruguay F laIV••• e 39.8 23 7 19 2 ? Bosh .. al. 1880
10 Uruguay F laI Vera. BP 20 22.5 5.5 20.8 2 ? BoIh .al. 1880
11 Uruguay F Tacuarembo MBP 43.65 28 5.8 15.3 0 Y Both "at 1880
12 Uruguay F RloYI MBP 49.8 35 5 17.2 2 ? BoIh .. al. 1880
13 Uruguay F Rio Negro MBP 31 29 6 15.4 1 ? Bosh .. al. 1880
14 Uruguay F Rio Negro C 90.85 45.8 8 19.8 1 ? Bolh"aI.1980
15 Uruguay F Balgonia C 88.8 39.05 6.8 17.7 1 ? Bosh .. at 1880
16 Uruguay F Rincon del Bonete e 62 31 6 17 2 Y Bosh at.t. 1980
17 Uruguay F cerro Largo e 63 26 5.5 18.5 0 Y Bosh .. at 1880
18 Uruguay F Canelones C 40 28 4.5 19.5 0 ? Bosh .. al. 1880
19 Uruguay F Vailul C 68 24 7 15 1 ? Bosh .. at 1980
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Flute Pseudo RRences
No. Width
20 Uruguay F Tapia C 59 33 7.1 18.5 0 ? L6pez et at 2001
33 Uruguay F Canelones C 49.2 37.8 8 15.7 0 V BoIh et al. 1880
3 Uruguay F Rincon del Bonete C 35 19 0 ? SChobInger 1973
5 Uruguay F Vallzaa C 85 0 ? SChobInger 1973
5 Uruguay F Vallzaa C 55 0 ? SChobInger 1973
5 Uruguay F Arroyo Pintos C 82 28 8 15 0 ? SChobInger 1973

4 Uruguay F Fortel.. Sta. T.... C 58 29 5.5 0 ? SChobInger 1973

4 Uruguay F Fortaleza Ste. T.... C 83 32 1 ? SChobInger 1873

1(a) Uruguay F Rio Negro C 37 20 12.5 0 ? Nami2001
1(b) Uruguay F Rio Negro C 29 18 12.5 0 ? Nami2001
1(8) Uruguay F loaPinoa MBP 27 8 15 ? ? Suarez 2001

i 1(b) Uruguay F Loa Pinos MBP 31 8 18 ? ? Suarez 2001
1(b) Uruguay F Rio Negro C 27 8 16 1 ? Suarez 2000
1(c) Uruguay F Rio Negro C 28 6 16 2 Y suarez 2000

37 Brazil F Rio Grde do Sui C 48 22 7 12.5 0 ? Politis 1.1
6Q.68 Brazil F lt8piranga C 48 28 7 1 ? SChobInger 1973

10 Brazil F Rio Claro C 89.1 25.4 13.7 0 ? da Concek;Io 1968
11 Brazil F Rio Claro C 54.6 27.25 17.1 1 ? da Concek;Io 1968



T 11dcIIa••• of IIIjore.tnII..South AInMc8n
PoIntT.....

Central
America"t

Fluted
Stemmed

Northern
South

American
Fluted

Stemmed

South
American

Felli FPPs

Min
Ba8elStem

Width
(mm. n)

Max Blade
Width

(mm. n)
Max

Thiclc'*S
(mm. n)

22.02 (13)

31.29 (13)

6.68(8)

21.85 (2)

29.13 (3)

7.3 (3)

18.85 (11)

38.43 (16)

6.11 (12)

16.86 (11) 16.02 (114)

32.05 (12) 25.44 (125)

6.53 (8) 5.62 (114)

Table 31. StatIstically Slgnlflant Dlrrw...ee- (T..... 38) .....n DllIIeII8ioa
and Th..... of centraI.net South AmerIcan Point T .05 .
ANOVA Max Blade Width of central American FPPs Versus Northern South America
FPPs

Source Sum of d.f. Mean F 8ig.Squares Square

Between Groups 279.0612 1 279.0612 4.6964 0.0396
Within Groups 1544.9355 26 59.4206

Eta = .3911 Eta = .1530

VA Max Thick of Northern South American FPPs Versus South America FPPs

Source Sum of dJ. Mean F Sig.
Sq... Square

Bet\:een Groups 6.2173 1 6.2173 5.2552 0.0236
Ithin Groups 141.9880 120 1.1831

Eta= .2048 Eta uared = .0420



T..... 31. fCont.)

ANOVA Max BI8:fe Width of Northern South Ameican FPPs V...South Amertcan FPPs

Source SUm of d.f. Mean F Sig.Sq.... SqL88

Bet\TJ88f1 Groups 478.2301 1 478.2301 8.7175 0.0037
Within Groups 7405.9428 135 54.8588

Eta= .2463 Eta- = .0607

T..... 40..... DinIeMIona ..... TIIlcIaI.11 ofe.tnlI ..... NortIIem South AInerIan
PoIntT---.

Central AmeriC31 and Central American and
Mean Dimensions Northern South American Northern South American Restrepo

Clovi"ike LanceoIate Fluted Stemmed

Min BaselStem Widttl 22.00 (15) 18.77 (18) 13.75 (4)(mm. n)

Max Blade Width 30.89 (16) 35.91 (24) 34.4 (4)(mm, n)

Max Thickr'-. 6.85 (11) 6.13 (17) 7.17 (3)(mm. n)

Source Sum of d.f. Mean F Sig.Sq.... Sq1&8

Between Groups 214.9342 1 214.9342 38.4964 0.0000
Ithin Groups 94.9150 17 5.5832

Eta = .8329 Eta uared = .6937
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T......1."- ......
ANaYA Max Bale Width d C. A and N. S. A. Fluted Stemmed Y... :- Points

Source Sum of d.f. Mean F Sig.SqIBes Sq\B"8

Bebwen Groups 82.5105 1 82.5105 25.8017 I 0.0001 I
Within Groups 63.9574 20 3.1979

Eta = .7508 Eta- .
=.5833

ANaYA Max Base Width of C. A and N. S. A. Fluted Stemmed Y...Lancealate Poinbl

Source Sum of d.f. Mean F 8ig.
Squares Sq.-e

Betuteen Groups 85.3014 1 85.3014 17.2413 I 0.0002 I
Within Groups 153.3724 31 4.9475

Eta =.5978 Eta SQuared =.3574

ANOYA Max Width of C. A and N. S. A. Fluted Stemmed Versus la1ceoIate Points

Source Sum of dJ. Mean F Sig.Squares Square

Bet\veen Groups 242.2251 1 242.2251 4.2486 I 0.0462 J
Within Groups 2166.4901 38 57.0129

Eta =.3171 Eta SQuared =.1006

ANaYA Max Width of C. A and N. S. A. L.-.ceoIate Versus R Points

Source 8umof dJ. Mean F 8ig.Squares Sq.-e

Bet\tl88n Groups 39.~ 1 39..-ses 1.8511 ~ .1904 I
Within Groups 383.7638 18 21.3202

Eta =.3054 Eta SQI.8'8d =.0933
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APPENDIX A

M..-
Quantitative data were measured usia. calipers with a depee of
resolution of.OO millimeters. Hand lenses and microscopes were
also used to examine flake scares, mtifilds sur&ces. and lateral edges
for sips ofabrasion and arinding.

I) Maxi"". Length
Based on a perpendicular Y-X axis. The Y line runs .....lel and
follows visible or inferred longitudinal symmetry &om the tip to the
base.

1) Max;"'" Width and Basal Width
Longest possible line running perpendicular to the Yaxis.
Depending on the shape oftbe points, this variable can often coincide
with the widlh ofthe base.

y

1

2~""""""'-I
-_....................Il&-......-X

J) Total Maxi",., Flute Width
Longest perpendicular line to the Y axis nmning between the
leftmost and rightmost anises ofa single or series ofoverlapping
Outes or large IItsaI thinning removals.

4) Maxi",,., Fillte Length
Longest parallel line to the Yaxis running fiom the base of
the point to the tip ofthe Outingfthinning scar.

5) Maxi",."" Basal Concavity
To avoid subjective measurements due to inaJllSistencies
in hIsaI ear symmetry, this variable did not rely on the X- 1
Y axis. Maximal a:JIlcavity was derived fiom a
perpendiaalar drawn fiom a straight line joining both ears.

6) Mid-Base Thickness
This meastnment is taken midway up the fluted channel
or hIsaI thinning ranovals at equidistanc:e &om the lateral

7) Break Length
Following the Yaxis, it is the distance between the --==;::;;;:iiII=:=oflhe basal concavilyad lhe line of c:::: j_8_~~~::>==--- __
8) Max;",."" Thickness
Farthest, distance possible between two points perpendicular to the aoss section. It is measured using
the tips ofthe calipers.
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EM.... aM EspIa-tt. ofAMn¥iad••
An eumple oftbe~ recxJrded ..acb fluted point _accompanying expllllations is
pnsmted below.

FlICe A indicates the first side that was fluted. Left and Right mm'gins are determined according to
Face A(e.~ in the case ofblsal pinding).

FlICe B indicItes the side with the last fIuIe or basallbinning removal..

Face A Face B

4cm

A.......
Integrity:
F: Fragment
DP: Dislal Portim
MP: Medial Portic:Jn
MOP: Medial-Distal Portion
MDP: Medial-Basal Portion
DBP: Distal Basal Pextions
BP: Basal Portim
AC, C: Almost Complete to Ccmplete

FLA, FLB: Flute Length (Side A and B)
FW~ FWD: Flute Width (Side A and B)

BLO: Basal and/or Lateral Grinding
Be: Basal Cooc:avity
PFR: Post-Fluting Retouch
BW: 8IsaI WidIb

MDT: Mid-Base Thidaless
WEC: Working Edge Concavity (See Morrow 1996, 1997)

Note: A"+" sign at the end ofa ftlDDber indiades that the value was originally higher but it is
impossible to determine by how much (e.g., broken points). The firsI "+" indicates that the dislal
portian is missing while the second "+" reIBes to Ibe proximal section. lbus a broken bIse will hale a
flute which is X+mm long, while a medial section will have a flute which is X-+mm Img.
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