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ABSTRACT

Multiple scholars have briefly discussed the Maya use of the atlatl. Yet, there has never
been a decisive encompassdigcussion of prevalence and use of the atlatl in the Maya region
with multiple lines of support from iconographic and artifactual analyses. This thesis explores
the atlatl at Chichén Itza, Tikal, and Caracol Maya sites to ghatatlatl prevalence cdoe
interpretedorimarily based on projectile poifitlassification functioa analysis with support
from iconographic and artifactual remaii$ie classification functions are derived from creating
mutually exclusive groups of dart points and arrow poigtaging discrete functional analysis.
Discerning between dart and arrow points can be completed with a high degree of accuracy
based on maximum shoulder widthlithic points in an assemblaggecause the atlatl and bow
complexes have been primarily cansted of perishable materials, the best method to determine
the prevalence of atlatl use is by identifying the launcher based on projectile point identification.
Using a crossite comparison of projectile point size, the Maya use and prevalence dathe at

will be elucidated.
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CHAPTER ONE: INTRODUCTION

The atl atl 6s r ol kwiefly dscussediog muMpleyseholdseesel b e e n
1986231-241; Hall 1997109118 Hassig 1992 3,97,20% Sharer and Traxler 20822739
740). Yet, there has never bees@mprehensiveiscussion of prevalence and use of the atlatl in
the Maya regiorfFigurel). The questiosof how and wherMaya cultures used the atlalioth
as a dynastic ritual feature and as a hunting and military weapdwhatwasthe prevéence of
atlatluse remainsinresearchedrurther investigation of Chichén Itz4, Tikal, and Caracol Maya
sites will be &plored to prove atlatisecan be interpreted primarily based on projectile point
ficlassificationfunctiond analysis with support fronconogaphic andtherartifactual remains.

The classification functiongsed in this thesiare derived from creating mutually exclusive
groups of darpoints and arrow points by completingliacrete functional analysis. Discerning
between dart and arromoints can be completed with a high degree of accuracy based on
maximum shoulder width of projectile points in an assemblage.

Archaeologists caproduce better interpretations of atlatl remains when the physics of
the weapon are clearly understodtere is still some confusion as to how the physics of the
atlatl work. Many scholars claim the atlatl spurred the invention of the bow because of the
erroneous idea that both weapons store flexing spring p&aemner 1994680, Lyons 2004,
Perkins 200Q)There have been tentative assertions regarding the overlapping histories of the
atlatl and bow in the Maya region (s&keyama 200394 Hassig 199262,197.

A region containing a bimodality of projectile points both large and small has been

interpretedo be evidence of those cultures having used both the bow andFstzhga



1953321).Reasons for the reteat of the atlatl when the bow wagroduced include the
atl atl 6s use aandtlee neamerous advantages optlee wtkatt as a weAfat!
advantages consist increasegbenetrating power over the boRgymond 1984.65), the atlatl
can be launched with superior control from a single lfaiedvard 1974:10% and in addition,
the length of the dart can inhibit movement of a struayetglyu 2006209). A further
discussion regarding the intricasief the atlatl and itgositionrelativeto the bow will be
discussed in this thesis.

Typically, the majority of the atlatl complex is made out of perishable materials.
Archaeologists rarglfind atlatl remaing but when they do theonperishablgieces of thatlatl
complex can beasilymisinterpreted or overlooked (Ekholm 19625 Figueredo 2010:38
Johnson 197190191, Raymond 198459). A better awareness of the atlatl in general \&ith
emphasis on nonperishable atlatl accessories will be heightened from a compilation of atlatl
archaeological discoverieliscussed in this thesiBetter atlatl awareness will enable future
researchers to more readily identify artifacts and correctljyaearchaeological contexis
which preserved rem@s of atlatls may be found

Because archaeologists rarely find atlatl remamesntajority of interpretations regarding
the Maya atlatl have been formulated from iconography (see HassiglBp9%et, iconographic
representations of the atlatl have not always been readily identifidibitall 189117) or
properly understood (Stua2000).Maya use of the atlatl was widespread both spatially and
temporally(Hassig 19925,48,126; which is whyMaya dlatl iconography had widespread

spatial distribution found in Tikal, Ucanal, Naranjo, Caracol, Uaxactun, and Chichén lItza; and



temporally from A.D. 38 through the Spanish contact peri@ Chase and A. Chase 2002:43
Hassig 1992126,196205 Schele andrreidel1990156-157).

The Maya of the Late Postclassic Periodd(probably before) used the bamdarrow,
yet, iconography of this period primarily depicts the at{fa#Blanc 2003283). It has been
suggested that thdaya iconography highlighted tlalatl more than the boandarrow
because the atlatl was a ritualized symbol of paWwegidel 1986237, Hall 1997110, Hassig
199273). Theiconography indicating the atlaik a symbol of powearan besupported byithic
data analysisAtlatl iconography is an excellent source of data for interpretation but it must be
supported by archaeological analysis.

Becauséhe atlatland bow have begwrimarily constructeaf perishable materials, the
best methodo determine the prevalence of atlatéus by identifying the launcher based on
projectile point identificationgrowne 1940; Fenenga 1938idder 1938 Shott 1993, 1997,
Thomas 1978 In addition, Ithic remains are bett@nalyzedvhen microwear analysis is
completed (seAoyama 2005)Howeer, microwear analysis is a lengthy process and only
available if the lithic artifacts are obtainable. Lithic artifacts were not obtainable for this thesis,
but accessible lithic data of projectile point size was used to bolster iconograghother
archaeologicalnterpretationsClassification function analysis of projectile point size allows
atlatlssand bowéuse and prevalence to be assessed and interpreted.

Discerning between dart and arrow points can be completed with a high degree of
accuracy basd an maximum shoulder width girojectile poing in an assemblag&hott 1997;
Thomas 1978 Using a crossite comparison of projectile point size, the Maya use and

prevalence of the atlatl will be elucidatéarming a complex argument by means of



iconagraphic representains in conjunction withithics classificationfunction analysis is a
comprehensivenethod to determine the use and prevalence the @itatlof the superlative
utilities regardng the classificatiofunction analysis described in thigesis is that it can be
easily carried out by archaeologisighe field or anyesearcher withowdccess to recovered
artifacts Once multiple levels of analysis have been madand inferences with complex levels

of support can be discussed.



CHAPTER TWO: BACKGROUND

The typical atlattab o u t  alangth of woddapproximately 60 centimetergjth
finger holes, pegs, or loops on the proximal end amalo&on the distal en@Figure2) - locks
into thenock putt-endor proximal endpf a flexibletwo meterong shafted dariThe atlatl is a
military weapon and hunting too] it wasalsoutilized by some cultureas a synbol of power.
Many other nameareused to refer to an atlatl such as throwstigk, woomera, darthrower,
and spedhrower (Howard 1974:102). The name spearthrag/@rmisnoner because a true
atlatl usedlexible dars asprojectiles, which isdifferent from a rigid spear. The name atlatl is
derived from the synthesis of Aztec ward meaning waterandtlacatl meaning men or
alternativelytlattacanime ani ng t h-t bwewe i wa { &1B}. Interéstinglyth8 9 1 : 1 2
waterthrower descption may be anisleading ternbecause marinieunters nore commonlyuse
a true spedinrower with a rigid projectile unlike the flexible darts used with atlati&kittaker
2010196-197). This thesis will refer to a launcherfigixible shaftdart projecties as the term

fatlatl. o

An Overview of the Atlatl

Theat | at | adbcbaedlogidaltfindsdi@edited to Lartet and Christiwyo French
archaeologists who were unsure of what they had actually faMhdtéker 2010197). In1891,
the archaeological finds of Lartet and Christy were recogrageatlatls throughomparison
with modernAustralian atlatigWhittaker 2010197). Specimens of datls have been found in

Europe(primarily Francg and the America@/Vhittaker 201@00). Many of the data regarding



the prehistoric use of the atlatl comes from ethnographic and ethnohistoric sources from the
Arctic, Australia, and New Guing&Vhittaker 201@00).

The earliest known archeological evidence of an atlatl comes from the Uppee&olutr
archaeology site Combe Sauniére locate8drliacsurl'lsle, Franceradiocarbon dated to
approximatelyB.C. 15500 (Cattelain1997: 214)Other evidence indicates that About 40,000
years ago, the atlatl was being used for hunting in Eurasia ¢Fa884:681)There is evidence
of huntergatherers using atlatls on every continent except Antarctica and faganond
1986:153) Evidenceof atlatl usage in Africlasyet to befound, or at leasfproperly identified
(seeShea 2006)

Australia is frequently associated with the atlgatlen Charles Darwin wrote about
Australian aborigines throwing darts at a hat to entertain him during his expedition in 1836
(Whittaker 2010196-197). It is strange that Australwith its dry climatethat preserves artifacts
well, anda history ofthousands of years aflatl wieldinghominids has based most of its
prehistoric athtl ue from rock art. Yetevidence suggests the atlatl has a relatively recent
history in Australia obnly about 5,000 year(Farmer 1994:679).

The contemporary Australian Arunta tribe creates their atlatls with a bligatly
curvedwoodenshaft thatis wide enough tde used aa bowl when needed. On the proximal end
of the atlatl, a cutting tool is fashioned out of argiened piece of flint. The edge of the Arunta
atlatl is used as a fire starter by creating friction by rubbing it against a wooden shield (Hall
1997:109). For the Australian Arunta tribe the atlatl is truly ti®wiss army knife 0

It is believed thahumans migrating to the Americas broutite atlatl with them (Chard

1955:168). Irthecold northern latitudes of Siberia and Northern Aceithe athtl has multiple



advantages. Aontemporary atlathr spearthroweis still used inmanycold climatesard marine
locationsbecause there is the ability to rowdamalance a kayak with one hantile
simultaneously having a readi@geapon in the other hanillarine huntingoften leaves one with
greasy hands and it is easier to use an atlapearthrowethan other weapons, specifically the
bow, under such conditiongvhittaker 2010197).

Cold weather and kayaking conditions are not the only advantageous situatignsh
to use an atlatl. Large game is hunted more effectively with weapons thareate through
tough skinfrom a distanceThe Atlatl has a sigficant advantage over the hattttown spear
when discussing thrust and penetration abiMgst Folsom and Clovis points were useddart
points thrownwith atlatls to hunt large gamer{g§on 1989; Ahler and Geib 200 'he ability to
throw a heavy deeply penetratipgpjectile wih one hand while the other hahalds a shield or
different weapon is another advantage titegtlehas over twenanded weapons such as the bow
andarrow,

As anadvantageous weapgathe atlatl was disperseohd usd throughout the Americas.
Use of the atlatl in Mesoamerica and South Amegim@rgedoughly 15,000 years agéarmer
1994.681) Because of the perishable nature of the atlatl comgiexe s no conssus among
researcherg there was continuous use of the atlatl in Mesoamerica, if independent invention
played a role, or if the atlatl concept was abandoned and then reintroduced from neighboring
cultures.In theAmericas, there is very limitesrchaelogical evidence of the atlatbnd he
sparse evidence of atlatls has made the techndfoggterious to many researchers.

Nuttall (1891) spurredhterestin researchingtlatls by exploring codices, extant

specimens, and historical records. Iconography and linguistic eviderettattswere key



elementghatNuttall (1891)exploredand she providedome of the best evidence for
determiningculturesthatutilized atlatls Because wood does not preserve well in the
archaeological record, iconograpland ethnohistoric sources became the primary indicators for
theprevalencend ug of the atlatl. Recentlyprojectile pointdiscriminantfunction analyses
have been applied taid in inferring the frequenayf atlatl use culminating in classification
functions that can be applied to particular cultyse® Thomas 1978; Shott 1997).

Identification of weapon technology based on projectile point classification has been
problematic 6eeBrowne 1940; Fenendk®53; Thomas 1978; Shott 199A}latl dart pointscan
easily be clasified incorrectly as spear kmife points (Aoyama 2005:29Fenenga 1953:3)9
Because of themorphologicakimilarities arrow points aréequentlycategorized erroneously
as dart points @henga 1953:318). Howew, a high degree of accuracyda&cerningoetween
dart and arrow pointsan beobtained fronclassification function analys{g\oyama 2005; Shott
1997; Thomas 1978). The bow and atlatl haverlapping historiethroughout humanity and
through archaeologic@ferencejconographic analysis, and lithic classification function
analysisthe prevalence and uséeach technologgan be determined

Theearliestdefinitive evidence of th bowandarrow complexdates tapproximately
B.C. 8,500. AtStellmoor, innorthern Germanya cache of arrows was fourahd bow
specimensvere recoveredearby dating roughly to the same perianl HolmegaardDenmark
(Collins 1973:23)In the Americas, thera of major replacement tife atlatl in favor of the
bow-andarrow took placenly 1,500 years agoBlitz 1988 Hall 1977109 Shott 1993425).

There is scarcevidence for both atlatl and bow ihe AmericagWhittaker 2010199), but



ethnographic evidee points to the distribution of the atlatl being far more extensive than that of
the bow (Farmer 1994:680).

As bowtechnology spreathroughout the Americashe atlatl was not completely
abandoned (Chatters et al. 19956ptt 1997:8Fh Because certaioonditions favor atlatls over
bows the atlatiwasretained as a weapornhereis alsoa long history of the atlataving been
used as fierce and powerful weapoA.ritualized atlatl has been retainedsome cultures
because oits secondary function assymbol of powe(Freidel 198&37, Hall 1997110,
Hassig 1992 3). Thesecondary function of the atlatl as a symbol of pawestnot to be
overlooked.

To understand tharchaeological evidence that dasm used to determine whicégions
employedhe atlatl andhe prevalencef its use the physics of the atlatl must bederstood
Because there is more ohsstorical record andecentobserved usagef the bow tharhe atlatl,
experimentatiomasplayed a larger part imnderstading archaeological datancerninghe
atlatl (Whittaker 2010196). Recent experiments haegenhighlighted the physicsfahe atlatl
with slow motion photography\hittaker and Maginniss 2006

Many scholarstill make the mistakef claimingthatthe invention of the bowameas a
result ofatlatl inspirationbecause of the erroneous ideatboth weapons stefflexing spring
power(seeFarmer 1994; Lyons 200&erkins 200Q There is no flexing spring powased in
the atlatl which is an importat concept to understand becausapon physiceelate directlyto

the weidnt and size of projectiles used



Physics of the Atlatl

The correct description of how an atlatl workaimsincrease of force frotaver action
(Baugh 2003; Butler 1975; Cund®89; Hutchings iad Bruchert 1997; Whittaker 20L@By
creating a levelusing the wrist as a fulcrurthere is an increase of force applied to the
projectile. The advantage of slawotion film has elegantly displayed the lever action of the
atlatl in use Whittaker 201@03). The motion is very similar to throwing a baseball with the
difference being a flick of the wrisbtatesthe atlatl. By flicking the wrist a short distance, the
distal end of the atlatl moves a large distance quieldiing as a levdransferring energy to the
dart.

Other opinions on how the atlatl might work inclutie extended forcéypothesis
(Howard 1974102-103 Krause 190%19 Mason 188280, Webb 1957:2)land the flexing
spring hypothesis (Farmer 19880, Perkins 19952000; Perkins and Leininger 1989). The
extended force hypothesis statiestthe atlatl increases the amount of force applied to the dart
by extending the amount of time force is applied to the dart (Howard 1974THidRoncept is
partially correct irthat the atlatl is in contact with the dart for slightly longer than the hand
would be with a hanthrown spear. However, throwing a dart with an atlatl without flicking the
wrist will not increase the force applied to the projectile significaiitie extended force
hypothesis also implies the atlatboknever reaches a height grerathan that of the handéand
thatthe atlatl is not a flickinglevice. However, ethnographic photos demonstrate atlatls swung
up vertically as the dart launché¥Hfittaker 2A.0:203-204). In addition, modern day atlatl
experimenters understand how important thekifig motion of the wrist is and how it enables

the atlatl to effectively act as a lever.
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The flexible spring hypothesis is discussed by atlatl enthusiasts frequgoitl Perkins
(1993 1995 2000 argueghatthe flex of the atlatl pushes on the flexible dart storing energy
releasing thagnergyby both the atlatl and dart pushing off each otsethe dart is praged.
Atlatl bannerstones, aveights(Error! Reference source not found), have been suggested to
dd increase flex to the atlatl by attachirepanthe distal endvhich supposedly adds more energy
to the projectilgButler and Osborne 1959:223erkins 1993Webb 1957). At first glance, the
flexible spring hypothesis seems to be a credible model.

There arehowevera number of reasomnghy the flexible spring hypotheseannot be
supportedinterestingly Raymond(1986169) used higkspeed motion cameras to discotreat
the atlatl does flex as it sweegpsoughthe arc during a throw. Raymond also suggests adding a
weight will increase the speed and force of the atlatl flex recoifuptiter states thdifilm
speeds of over 400 frames per second would be required to measure accurately the acceleration
of the atlatl as it recoils in the last few milliseconds before releasing thig(Bagmond
1986169). Whittaker and Maginniss (2006) completed a number of exgetsmwvith film
speeds over 400 frames per secaidh the advantage of higkpeed photography, it is easy to
seethatthe small amount that atlatls flex during a throw does not spring forward until after the
dart has degarted (Whittaker anMaginniss 20064). For a differenexperiment proving the flex
hypothesis incorrect, place an atlatl in a vice and launch a quarter off the atlatl; only a small
amount of flex is attainable and the quarter does not go very faddition, he majority of
ethnographidly known atlatls are rigid (Whittaker 2010:204hus, dlatl flex does not assist

significantlywith launching alart.
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It is easy tdfeel and sedartflex; but, the stored energy of the flexing dart is released
through latitudinal oscillationandnot through pushing itsetfff andaway from the atlatl
(Baugh 1998; Cundy 198%8Vhittaker and Maginniss 2006:7Try pushing a dart into the ground
so it flexes, release yotend, and see how far it springfé the ground; thee is very limited
distance achievefllom spring force in this experimenth& flexing spring stored energy is
minimal at best.

However there is no doulfficiency, accuracyyelocity, and distancef an atlatl throw
is improved by using a flexible daki/hittaker and Maginniss (2068 comparedaunching
rigid speargo flexible cane darts. The experiment protieatan extral5 degrees of atlatl
rotation can bepplied to a flexible dart, which increases velocity by adding to the time the atlatl
is in contact with the dart. Dart flex adds to the amount of time that atlatl is in contact with it,
which increases the force of the throw.

The necessity od flexible daris irrefutable, not because of stoetergybut rather,
becausehe dlatl must swingabove theorojectile pointwhile not sacrificing aiming accuraclf
thrownfor a distanceising a rigid spear instead of a flexible dart, the proximal end (nock) of the
rigid spear is pulled downwards while the projectile point risesfiring consisteny (Whittaker
andMaginniss 2006:7)Dart flex vastly improves atlatl accurgafficiency,velocity, and
distancebut does not contribute to sprifyce, whichis completely absent from the atlatl
complex

However, ot all projectiles thrown bginatlatl are flexible when an atlatl launches a
rigid spear the launching device should be correctly termed as a speartfirogvgmical

circumstanceén whicha rigid spear is actually ad with aspearthrower isluringmarinehunting

12



(Nuttall 1891:7). If tle rotation of the throw ikalted short distances of accurate projectiles are
easily launched, especially at the downward angle used for harpaomragine hunting

(WhittakerandMaginniss 2006:7).

Advantages of the Atlatl

Once there is annderstanding diow the atlatl works, there is a necessity to explore the
advantages of the atlatlsing primitive materialshe world record for an atl throw is 177
meters; foithe world record javelin throwersing an aerodynamicallynodernized jaelin, the
distance achieveid about 98 meter@/Vhittaker 201214). A70 to 80 percent increase in
distanceof a launched projectile appears tosbleig advantage. Howeverojectile distance
does not matter as much as thrusting power bet¢hasererag range for ethnographic hunters
using a projectilés approximately 10 to 30 meters, regardless of the weaggeC(ndy 189;
Hutchings and Bruchert 1998; Whittaker 201@13). Using the #atl for hunting or as a
military weaporthewielder £ldomattempts targets that at&7 meters away.

Measuring projectile distance is a much easier experitoatgsigrthan figuring out the
velocity andforceimpactof darts However the distance a dart travels is an indirect
measurement of velocity and the feraf impactso it is not a bad experiment to execute
(Raymand 1986:161). Butler (197506) usedprinciples of mechanical physics to prove the
greatestelocity of the atlatlis at the point on the radius furthest from tixesaf revolution The
radius point on the atlatl with the highesiocity is the distal end hodkat engages the nock of
the dart. A few researchers have measured velditilgr 1975106, Hutchingsand Bruchert

199779, Raymond 198867). Butler (1975106) calculatesrelocity of the atlatl increases 1.7
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times over the velocity dhe arm aloneThe 1.7timesincrease in velocitgloselymatches the
70 to 80 percent increase in throwing distance achieved with the atlatl.

Thrust is relative to velocityout slightly mage importantvhen discussing projectile
weaponsThrustequates to thability of the weaporto pierce flesh or armor. Howard
(1974104 calculates ancient hunters obtained about 60 perdditiamal thrust from an atlatl
thrown dart compared to a hatidown spear. Typically, darts are lighter than spears because of
their flexible natureBecause darts have less mass than speasadly, there is only a 60 percent
increase of thrust compared to a 70 to 80 percent increase in projectile distance afi theeatl
the spear.

Distance, velocity, thrust, and force of impact are not the only advantages of the atlatl.
The atlatl also greatly increases accureaypared to the spebecause of the superior grip and
control of the dart obtained frothe atlatl Howard 1974:104). During a typicatlatl throw, the
dart is released from the finger grip before the atlatl becomegydiged from the dart. Last
secondadjustments are very easy to make because a slight turn of your hand will adjust the
darts positiongreatly due to the extension of the atlatl.

Many atlatl experiments have been conducted, but more are needed because of
disagreementsverfunctional design performanc8ome scholars arguleat variations in point
size shape, and weiglhtave little efect an the quality of launching a projectilecausénuman
error can overwhelm small variations such as point weigtisize Couch et al 1999; Whitaker
2010211). Still others will argugrojectilepoint weight is a very important variableghenga
1953;Perkins 200p Throwing the atlatl uses a complex series of levers and muscles in the

body. Because there is so much more of the human body used in an atlathttanger sample
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size with multiple throwers is the only way to obtain a datasimilar to a smaller sample size
when using agn, a crossbow, or even the bawdarrow.Until an atlatl experiment is designed
that eliminates the human thrower, researchers will continue to obtain inconclusive
contradictory resultanaking it dificult to evaluate certain aspectstbéatlatlcomplex

construction and use.
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CHAPTER THREE: HISTO RY OF THE ATLATL IN THE MAYA
REGION

Historically the greatest concentration of atlatl usetls of the United States in the
northwestern sections ofédoamericéFigure4) (Ekholm 1962:184)The history of atlatl use in
Mexico is knownbothethnohstorically and archaeologicallyand isespecially well
documented during the timé Gortez and the Spanish dant periodHall 1997:109). Besides
documented sightings of the atlatl, extant specimens of complete atlatls also highlight the
prevalence oits use during the Spanish conqu@sitholm 1962:184) The effectiveness of the
atlatl to pierce Spanish iron chain mail was unparalleled by any Mé®ryamericamnveapon
(Hall 1997:109) The velocity and distance an atlatl dart can be hurled gave it a distinct
advantage over many weapons a\déao the defendinlylesoamericamatives during battles
with the SpanishButler 1975:10%
After the Spanish conquest of Mesoamerica, the Spanish learned morb@bthe
Maya usedhe atlatl.Diego de Landa reported the Maya of the Yucatan learmedrthof
warfare withanatlatl from MexicangNuttall 1891:10)For the Maya of the Bcentury,Diego
de Landa(1937.38) describeghe atlatl complexasia cert ai n way of throwir
a stick as thick as three fingers, hollowed out ftria of the way, and six palms long; with this
and cords they threw with force and accuracy The descri ption of the at
attachedndicates harpooning, one aspect of how Yucatan Maya learned to hunt utilizing the
atlatl or more approgpately with the spearthroweHowever, the atlatl in the Maya region dates
well beforethe Spanish contact period
Household and farming tools were théial Mesoamericanveapons and afeund as

early as B.C. 400(Hassig 1992:3). Hassig (1994.3) suggests that during the perioduske of
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unspecialized weapons indicates that warfare was unorganized and aimed atathdinidpan
conquest and looting-he major epansion of the Olmec culture appears to have beepled
with the adoption of obsidmprojectile points afte.C. 1150(Hassig 1992:15). The Bliss
Collection at Dumbarton Oaks in Washington D.G tveo examples of Olmec atlaHadan
iconographigoortrayal of aratlatlappear®n Stela D at Tres Zafes @lthoughit is still debated
if it is truly an Olmedcstela) (Hassig 1992:184). The atlatl istradapted from a topivhich
meanghatwhen the atlatl is presergo too isa complex level of hunting andarfare.

While the atlatl was certainly in use in the Americas prior to A.D.(Ea@@mer
1994:68), perhapsbecause the atlatl is ntite most effective weapon in a tropical forest
environment (Hassig 1992:73) Mesoamericathe atlatl was firsheavilyused as early as the
Late Preclassic in Chupicuaiiekholm 1962:184)In the Cojan Valleyduring the Terminal
Preclassic Periodvaence suggests that La Entrada was the initiaf@itthhemass production
of bifacial points/Aoyama 2005:81). Evidence of bifacial pointseing produced as Maya
polities began to enlarge suggests warfare played a major role in the development of complex
Maya societies.

Typical Mesoamerican atlatls a$8 centimetersong, with a central groove wherehao-
meter long dart was laiahd guded up to the hoo#t the distal end of the atlgffigure2). The
proximal end of the atlatl, or handle, was fasigid with fingefoops,holes, or pegs
approximate} one fourth of the way up the handiggure2). Flexible darts were frequently
made of oak or reed with feathdletchedon the opposit@roximalend endto the fre

hardened projectile poirftlistal end)made of flint, obsidian, fishbone, and later copper (Hassig
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1992:137). While the construction of the atlatl had slight variations across Mesoamerica, there is
no doubt of the powerful effetihatthe atlathadon Mayasocieties

Multiple scholars (Schele arkteidel1990:152 Harrison 199919, Hassig 1992.6)
have arguethatthe atlatl had an important effect on the way warfare was conducted ygmak
long distance deadly strikpsssible for the first time, whiclould havegreatly increased
casualtiesMesoamericanay haveexperienced conventional armies wéttangedormations
for the first time wheithe atlatl was introduced, especially becausarrage of atlatl darts
would have beewery effective (Hassig 1992:48ecause thentroduction of projectile
weapons changeke nature o battle, the atlativould have beern decisive weapon fdvlaya
regardingthe outcome oWarfare

Fewother projectile weaponsereknown to he Maya. linguistically, slings datéack to
B.C. 1000 and blowguns werngrobablyused for hunting, but not as military weapons (Hassig
1992:205) The issue wittslingsas a weapon is that thegquire more space to fire and are not
as deadly or effectivim war as an atlatian atlatl piercespponents instead of just pounding
them,as the sling does (Hassig 1992:49). Comparing the sling and thetladledlis anajor
difference of power andeadly force. The differences between the sling and atlatl created a
divide betweerficommoned andfielited weaponsrespectively. Slings were not depicted in
Mayaart nearly as much as atlatls, nor were slmggesented in the hands of elite Maya in
iconography (Hassig 1992:47).

Not only did Mayaficommonergtake part irbattles(A. Chase and D. Chase 1986),
but alsasome portions of Maya society perhaps restricted to the elged,atlatls for combat.

SomeMaya elite were also stone knappers, nfaciuring bifacial points and weapons on apart
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time basis (Aoyama 2005:294t Aguateca, the numerous bifacial points, most of them broken
or worn,that wereexcavated from every building in tepicenterjs a good indication of elites
partaking in wardre (Aoyama 2005:297Although, broken bifacial points found in epicenters
could have been from an ar my of Classic Magaaiter so a
depicts Maya elites involved in warfdergelywith projectile pointshat weremainly spears,
but atlatlsare occasionally represented (see Miller 1983)ya warriors favored the atlatl for its
ability to capture and control land and resouyedsch enabled polities to expand

While open urban areas and the desiket terrain near Tedtuacan were ideal areas to
use atlatls, they are nagally effective weapons itowland Maya regions that werengulfed in
tropical forestgFigure4) (Hassig 1992:73). Maya frequently used surprise raid attaeksvere
designed more fdooting than killing, which made the atlatl not an ideal weapon choice in those
instancegHassig 199:13). Most of the terrain armbnditions in preSpanish contact Maya
regionsprobablydid not favor a practical use of the atlatl (Hassig 1992:97).

Many weapons were employed by the Maya and they all had their advantages and
disadvantagedepending on the region atite goal oftheiruse Shock weapons were the
deciding factor in most Maya battles before the Spanish arrived. Spears, crushers, clubs, and
maces were more effective than projectiles thrown from a distance (Hassig 1992:1&yekow
the atlatlstill had some advantages owfiock weapons.

Maya warriorsusing the atlatiwere far enough back from the front of the line that they
did not need to carry shieldsnd therefore could carry many more darts while staying out of

harm Hassg 1992:48). An effective limit 046 meterswith an increase of 60 percent more
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thrust over the hanthrown spear, gave the atlatl unmatched penetrating péleevard
1974:104).

Thepros and cons of the atlatl argricate when figuring out the laggics and
effectiveness during varied battle situationden fighting away from home, logistics became a
problem with atlatls because of the constant need for a resupply of darts (Hassig 1992:16).
atlatiés problems withdartresupply logistics was dweighed by the ability of the atlatl to disrupt
enemyranks before two opposing sides closed for Hargand combat in an open terrain
setting The Early and Middle ClassieRodsprobablysaw the rise of the atlatl as a dominant
weapon for the Maya (Hassig 1992:47).

Hassig (199287) claimsthatthe atlatl wasiotthe most frequently used weap ot
rather served a secondary purpodee atlatl was a symbol of power associated with centra
Mexico (Freidel 1986:23H#all 1997110;Hassig 1992:73\uttall 1891:27. Some extant
Mexican atlatls have a serpent symbol prominently carved on thditating the power
believed to béeld by the atlatl (Nuttall 1891:21). The ceremonial atlatl ajsobolized
lightening and swift destruction (Nuttall 1891:27). Indgeche Kodéawi i | (god of | i
scepter thasymbolized accession of a Maya ruteay have been derived from the atlatl (Sharer
and Traxler 2006326,/39). Other ceremonial uses of #itéatl mayhaveincluded blood
sacrifice rituals (Freiel 1986:235). There araultiple meanings behind the image of the atlatl,

but they all relate back to a central theme of symbolic power
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Atlatl lconography

Familiarity with iconographic representatis and the physical structure of Hiatl
enables researclsto more readily identifghe atladl or parts of the atlatl complexhen
analyzingarchaeological and iconographic data. Recognizing the atlatl in iconography has been
routinely troublesome because the atlatl is often overlooked or misidentified by researchers
(Nuttall 1891:6). Thdishroud of mysterysurrounding the Maya usad prevanceof the atlatl
will be clearedbonly by bringing a better awareness of the atatl its possibilitieso
researchers.

An initial dramatic event in Maya histopccurred inA.D. 378and was recorded at both
Tikal and UaxactunHarrison 1999:119%rokouriakoff 1984:164)Stela5 at UaxactunKigure
5) supposedly depicts foreign warrior from Teotihuacéhi y a ] K depkddiSpearw h o
Thrower Owégs sonYax Nuun Ayin, also from Teotihuacan, become the new Tikal Ruler
(Harrison 1999:81Stewart 200p The individualdepicted on Stela 5 at Uaxactcarriesan
atlatland wears puffball helmet and garters of a foreigasign(Freidel 1986:237). Stelaat
Uaxactun is the earliebest documenteidonographic presence of the atlatl in the Maya region
(Freidel 1986:235). The atlatl can decisively be placed in historical context in the Tikalaegion
the end oflaguar Pawd seignandwas useds a syrhol of power by his successgax Nuun
Avyiin (Schele andFreidel1990:155156).

Freidel (1986237) arguedhatthe atlatl is traditionally identified with highland Mexico
and Teotihuacan, btihat itis better represented as a dynastic ritual featutteeitowland Maya
region. A dynastic ritual feature ilsdeedall the dlatl may have been during théaSsic Maya

Period because thereasscarcity of atlatl depictions and even fewer extant specimens during this
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era(Hassig 1992:205Alternatively, idetification of atlatl use from lithic remains pointsado
possibledifferentconclusion regarding the prominerared useof the atlatl; this will be
discussed later

Tikal Stela 31 Figure6) depictsa portrait ofa warrior in Teotihuacan dress holding an
atlatl and a rectangular shielthe event recordeoh Stela 31 ofYax Nuun Ayiinsucceedingo
the tlroneis debated (seleredel 1986 Nielsen and Helmke 200&tuart 2000 however the
atlatl is evidentlya focal point and a symbol of powan boththe Uaxactun and the Tiksatele.
Yax Nuun Ayiinhas been suggested to be the son of Spearthrowem@oge name glyph
contains a hand holding an atlatl (Stu000:473. There was a clear break in tia¢herto-son
pattern of rulerst Tikal- and,the athtl representthe symbol of power that caused, or
supported, the political change.

Another conection between Tikal, Teotihuacan, and ae@nographyis a unique
ballcourt marcadoifound in SructureSub 4B in Group 6C-16 at Tikal The ballcourt marcador
is dated toA.D. 378and portraysn owl crossed by an atlatlarrison (1999:81) has suggested
thatnew war methods were introduced to Tikal during this time of conflict with Uaxathen
owl and atlatl arstrongly associatewith themilitary at TeotihuacafNielsen and Helmke
2008. Spearthrower Owl is a Teotihcano and most likely the fatherYthx Nuun Ayiin, who
introduced the atlatl to the Maya, or at least enforced the atlatl as a symbol of power through
iconography (Nielsen and Helmke 200@3). The connection of thimtroduction of theatlatl as
a symbolof powerto a highland Mexico origirs not in doub(Nielsen and Helmke 200&tuart
2000482). Early Maya iconographic depictions of the atlatl do appear to have a Mexican

highland foreign connection.
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The Mexican influence and introduction of powemgsihe atlatl should not be in
guestion. On the Ucah Stela4, the protagonist holding an atlatl has a Mexican na#n€lase
1985:111). Ilm Copanburial, there was a male wrapped in a bundle with supposed Teotihuacan
adornments that included shell goggles and atlatl darts (Sharer 2003:153). In addition, in central
Mexico the handle of a twbnger-loop atlatl was the symbol for the day Ol{iMovement or
Earthquake)which corresponds to the Maya day Caban, winiely be alepiction of an
enlarged atlatl hook (Hall 1997:112)he atlatl has been associated with snakes, lightning
earthquakes, destructicemd land- all of which are symbols of power

Oneof the besiconographiaepresentations of the atlatthere the dart groove and hook
are distinctly visibleis in thelintels from the Upper Temple of the Jagaa€hichén ltzawhich
date to the Latéo TerminalClassicPeriods (Schele andrreidel1990:371) (Figure7). Whenthe
lintels from the Upper Temple of the Jagaad other atlatl iconograptag Chichén Itzavere
first describedresearchers misinterpreted #ttatl depictionsbelieving thabundles of spears
or quives of arrowswere heldwhile simultaneously ignorintheactual atlatl (Nuttall 1891:17).
Chichén ltzaatlatl iconographyvasonly recognizeds containingtlatl warriors once an
experienced research&rho was fully aware of the atlatl and its iconographic representations
was able to analyze tlalatl depictiongNuttall 1891.:6.

There is no question the atlatl hadarge influence over the MayaGilichén ItA There
are twoatlatl warriors depicted on the gold Disaé&covered from th€hichén ltzacerote
(Coggins 1984:423). An alatl and darts are also depicted on a jadeite plaque recovered from
the Chichén Itz&enote (Coggins 1984:52). There are multiptenographic representations

recovered aChichén Itzdndicating thesymbolicimportance of the atlatl.
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In addition, he muraldn the Temple of dguars aChichén Itzé&ontainmultiple
examples of warriors using ati{Schele an&reidel1990:373374). The murals contain
warriors in a canoand o foot, attacking wittatlatls(Wray 1945:26). Some of the warriors in
the murals have mosaicduadress, breast ornamertind back shiek) anddecorated bands
below the knee (Wray 1945:25). Atlof the warrior8attirewas first identifiedo be of Mexican
origin, including the #atl, but by the Late ClassiceRod, besides the turquoise regakd of the
clothing and weapons had been fully integrated into Magtairaltradition (Cobos 200&79).
The supposed Mexican regalia atthtlweapon is one of the reasdbkichén Itzavas misdated
and incorrectly determined to have been influenced, or ekemtover, by Toltec warriorsde
Andrewset al.2003; Cobos 2006).

The atlatl had been @sent in the Maya regias an iconographic symbir quite some
time beforeChichén Itzdvas at itsheight of power around.D. 90Q Besides the initial
depiction on the Uaxactun stelating toA.D. 378, atlatl dartsalsoare found orNaranjo $ela 2
dating toA.D. 716and on Ucandbtelad dating toA.D. 849(Hassig 1992:219)hus, the Maya
use of the atlaih iconographywas widespread spatially and temporallgeTatlatl was known
as a symbol of powdor hundreds of yeayspanning a number of differektayasitesprior to

theTerminal Classic €riod.

Extant Atlatl Specimens

Iconography must be grousitithed by archaeologists to fortify assumptions made
regarding the atlatiVhile iconography is an initial way to recaga which Maya sites were

influenced by the atlatl, artifactuaidence is needed to aid in the interpretation of relationships
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over time Atlatl artifacts can help determine if the atlatl was just a symbol of power or if it was
truly used as a hunting dmilitary weapon as well.

When amobject, such as the atlat$, primarily made of wood, unless you have
exceptionally rare conditions, other nparishable pieces of the artifact must be looked for in
the archaeological recotd aid interpretation andentification TheMayaatlatl was
constructed in numerous ways accompanied by mostlyhadies variations of accessories
exceptfor possiblyfingerloops(Figure8), hooks(Figure9, Figure10) (Ekholm 1962:185),
possiblycruciformadornment pieced-igure1l) (Johnson 1971:19091), and doubftully in the
Maya regionbannerstone@~igure3) (Raymond 198@:59)

The cenote aChichén ltzéhelda treasure trove of Maya artifa¢keat werepreserved
exceptonally well due to low amounts of oxygen amthimal disturbanceA few atlatls, darts,
and lithicpoints were dredged from the bottaithe cenote (Coggin®8446,47,100,103,
104,1098. Serpentine carvings on the backloé atlatls have traces of blpgment on the
feathered serpents and spaces for red inlays indicating symbolic @oavenportancéCoggins
1984:103,104)The abundance of atlatl artifacts from the cemate been used to demonstrate
the significancef the atlat] at least as a symbof power,to theChichén ItzdViaya

Identification of atlats based oringerloop artifacts is possiblén theMesoamerican
region shell waghe most commonly used material for constructing atlatl fhhggps (Ekholm
1962:184). Lightcolored soft ®ne wasanother source used in Mesoamerica for making finger
loops (Ekholm 1962:184). An atlatl with gold fingeops was supposedly looted by Cortez

from Tenochtitlarin 1519 (Saville 1925:43). Other perishable materials such as wood and
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leather were ab likely used irthe construction of atlad in pre Spanishcontact Mesoamericas
they are used today
A few examples of atlatl fingdoopshave been archaeologically found in Central
Mexico. Only one cleaicut Maya specimen made from shefisfoundat Uaxactun (Kidder
1947:66) Wooden atlatl fingetoops were found in the Chichén It3acred @note (Coggins
1984:108) At Tikal, Hattula MoholyNagy (2003124) reportsthat atlatifinger-loops were
possibly foundbut she offersalternative identificatnsas well Fingerloops are problematic
because they could be udedbodydecoration(jewelry) or for utilitarian functiors not related
to the atlatl Harrison2003:124) Archaeological context is very importaanhdthe
misclassification of atlatl fingeloops is an excellent reason to reanalyze archaeological data.
While fingerloops can resemble jewelry pie¢Emgure8) finding an atlatl hook by itself
or out of contextcanalsohave multiple interpretation$he hook of the atlatl has been
fashioned in many forms, often anthropomorphic in naeigure9, Figure10) (Figueredo
2010:38). The hook can easily be misidentified as eccentrics or pendulum jewelry (Figueredo
2010). In addition, it is podsle atlatl hooks have been incorrectly identified as fish netting
hooks Whittaker 201@14-215). All angles of possibilities should be explored when
interpreting archaeological data, especially items with extreme similarities.
Caracol supplies a very gresting example of a possible atlatl artifact with a carefully
analyzed archaeologicabntext.The artifact Figure10) was excavated from the Special
Deposit C117H., located beneath the courtyard of the Northeast Acropolis dating between A.D.
300 and 350 (A. Chase and D. Chase 2011:14). The elaborately carved shell, possibly an atlatl

hook, was found in an Early Classic Caracol cremation S.D. G11AFChase an®. Chase
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2011:11). The cremation indicaté®ere wasat least long distance trade with central Mexico
because of the greebsidian knivesndpointsfound in the archaeological context

Interestingly the internment is unlike Maya burial practices ofgame period, but has multiple
similarities to burial practices of high status individuals at Teotihuacan (A. Chase and D. Chase
2011:13). The cremation containing an individual, in some way related to Teotihuacan,grovide
evidence of an atlatl with aental Highland Mexico origin that predates the earliest Maya atlatl
iconography.

Other artifacts possibly associated with the atlatl that can be easily misidentified are
cruciform objectgFigurel11). The placement of numerous cruciform objects recovered from
burials in Mesoamerica are situated in such a way that they could have been part of an atlatl laid
beside the body (Johnson 197@04191). Perhaps binding and inlay techniques were used to
attach inlaid stones and cruciform objects to atlatls such as the ones mentioned during the
Spanish Conquest Period (Johnson 1971:191). The preserved material of the cruciform object
initially attached to the perishable wooden atlatl may be all that is found in a grave cache and
thus easily misidentified.

Another reason to carefully interpret and analgashaeologicadlatais the presence of
atlatl bannerstoned~(gure3). Bannerstones were most likely not used by Maya on their atlatls.
The United Stateis the only location wherextant atlatls having attached bannerstdrees
been foundRaymond 198@59. No one has reported orbannerston®aya artifactor
classifiedan objectas a bannerstone. The lack of Maya atlatl bannerstung#g be the result of
atlatl artifacts that are not so readily identifiallecause bannerstones look veimilar to

jewelry piecestotems andotherutilitarian objects
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Bannerstones are a North American cultural aspect and may not be as linked to atlatls as
initially thought. There are only ten extant atlatls with attached bannerstones, all found in North
America(Raymond 198@:59). Multiple North American grave caches with possible atlatl
bannerstoneand hooks$ave been found (see Moore 1916). However, a bannerstone and a hook
can also besed as a netting hook and sizaegdern experiments prove the items warlboth
instances\hittaker 201@14-215).In most cases, without closely analyzing artifactual context
without the physical atlait is hard to positively identify atlatl accessories.

One of the best examplesiofsituatlatl use comes from Tikalheonly example of an
atlatl from over 50 years of excavation at Tikal was fountilal palace structure 551,
located in Court 5Bt of the Central Acropolis (Harrison 2003:105). The discovered atlatl has
bone fingeroops, carved with decorative notchjraqnd was found deposited in a thin layer of
burnt soil the atlatl was abandoned possibly because it was dar(tdgedon 2003:106). The
occupation of the building the atlatl was foundrgpresented two stagea final use and an
abandonment (Harrisd2003:107). The collapse of Tikal fittingly included the abamdent of
this extravagant atlatl.

Ti kal 6s rise to power b e gSela3l{Figures), claimeg depi c
political change that possibly granted Tikal its dominance over surrounding polities. The end of
Tikal included abandonment of an atlatl during reuse of some builgiogsibly as makeshift
prisons featuring cannibalism (Harriser 0 0 3: 107) . The extent of the
Classic period continudge be a mystery. Uther excavation and analysesed to be completed

to documenthe use and prevalence of the Maya atlatl.
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A goal of this thesis is to creaaebetter awareness of atlatl accessovibsch enables
future arbaeologists t@accuratelydentify andcatalogue artifacts from previs and
forthcoming excavation®©nly throughatlatlawarenessand further examination of
archaeological contextcansoundarguments be made for artifact interpretatiin.education
regardingartifactsassociated with atlatend the archaeological contextsvhichthey may be
found is an important goal dis research.

Because of the scarfiads of actuahtlatls inarchaeology,ie degre¢o which the atlatl
was used in the Maya region is still in questiBlassig 1992:205). If the atlatl was such an
important weapon in warfareand not just a symbol of powethere should be evidence of this

in the archaeolagal record.

The Role of Projectile Technology in Maya Collapse and Warfare

Warfare definitely played a role in the strigépr power and collapse of certdtaya
lowland polities(A. Chase and D. Chase 1988} Caracolduring theTerminal Classic &iod,
numerous projectile pointgere recovered from the archaeological recoaistructed
monuments exhibit bound prisonensd even warriors with atlatls that gmesenting prisoners
occur on modeledarved potteryluring this timgD. Chase and A. Chase 2002:43). At Copan, a
decrease of obsidiatlatl dart pointss overtaken by chipped stopeints indicating an increase
in warfare and a decrease in the power to control interregional trade for obsidiaméAoya
2005:300) Aguate@ excavationslating to the Terminal Classi@Roduncovered a large
proportion of chert chippestone artifactshatwere bifacial pointsinterpreted as indicating

decline due to warfare intensification (Aoyama 2005:2B88)e Northern Maya lowlarsd
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during the Terminal ClassiceRod, Chichén Itzandicates tis sametrajectory inwarfare.Atlatls
and barbed dart points (used to prevent extraction) have been recovered by archaablogists
Chichén ItzgCoggins 198#47,100 Hassig 1992:126).

Changesn military tactics were encouraged when new projectile weaponry was
introduced to a Maya politfDecreasing levels of centralized political authority has been
suggested to be a resulttbé Maya adapting to greater military sophistication (utilizing the
atlatl) and new weapons such as the bavdarrow (D. Chase and A. Chase 2002:4)th the
atlatl and bow had significant effisconincreasing the possible kill zone rarfge Maya
warriorswith effective projectile weapor(slassig 1992:173PDeadly progctile weapons imply
certain changes to military strategies, such as, Kjlliagper than capturing, and the building of
defensive walls (D. Chase and A. Chase 2002134¢.atlat] as a weapon, had a decisive impact
on the Maya, but so did the beamdarrow. Yet for the Maya, the atlatl was a symbol of power

that the bow never replaced.

An Overview of the Bowand-Arrow

Bows and a cache of arrows have been found in Germany and Denmark providing the
earliest decisive evidendating to approximately B. &00. Earlier tentative bowandarrow
evidence comes from microlithic puncture wounds dating to approxinmet@§O0 years ago in
early Caspian cultured Sudanese Nubiglark 1970:16D However, the atlatl lrma much
longer history than thedw predhting it by possibly26,000 yeargFarmer 1994:681)Globally,
the replacement dhe atlatl by the bowas been very thorougiet, the atlatl has not been

completely abandoned (Shott 1997:88pwever, he replacement of the atlatl has been so
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exhaustivehat in contemporarynited Statesulture,aimost everyonean identify thebow-
andarrow, but few can recognize an atlatl.

The atlatl has been used in North America for at [#28100years (Hall 1997:109).

North of Mexico, Native Americans replacdeetatlatl wih the bowandarrow aroundA.D. 500
(Hall 1997:109). The physical replacement of the atlatl by the bow encouraged the mental
replacemenof the atlatlin myths and folktaleas well (Hall 1997:109). I&panishconquest
periodMexicanmanuscriptsthe atlatl has increasingly incorrect representations, followed by
pictures of the bovandarrow, whichsignify thecultural and oral historical decliro# the atlatl
(Nuttall 1891:2930).

In the Maya region, there is stdldebate regardinghen the bowandarrow complex
made its first appearance (see Aoyama Z80% Hassig 1992.62). The technique of complex
arguments based on iconographic representations and archaeological evidence, which includes
classificationfunction analysis of progile points have been applied to the b@andarrow
(Aoyama 2005)There iscertainty that the bow was usédringthe Late Postclass{élassig
1992:162Porter 1981:40/Rice 1986:34P(and probably beforeyet, interestingly,
iconography of this periostill depicts the atlatl (LeBlanc 2003:283). The lacbo#andarrow
iconography confirms that elitdayawarriors of the Postclassic never acceptedtwand
arrowas a symbolic weapon of power. Even the conquering Spaniards feared the atlatemore th
the bow becausef the prevailing force and kinetic energy of the atlatl that could easily pierce
Spanish armor (Raymond 1986:173).

Evidence of small projectile points possibly indictatthe bow was around in the

Middle Preclassideriod in Mesoararica, but there is no substantial evidence of iconography or
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artifacts (other than small projectile points) to confirm this idea (Hassig 1992:197). There are
however, depictions of atlatls, spears, clubs, and slings in sculptwresds and on ceramics
(Hassig 1992:197).

Classic Period Mayart is virtually absent of bowr arrow depictions (Aoyama
2005:294). Prismatic blade points accountdaery small portiomf obsidian assemblages in
the Classic Maya Lowland sitesstead spear or dart points sedmhave beemore integral to
Classic Maya warfare (Aoyama 2005:294)Terminal Classideriod introduction of the bow
by the Chontal Maya (Rice 1986:340) or by Mexican mentesdrom Tabasco (Porter
1981:407) has been assumed

With other Maya sitessuch as Santa Rita Corozavincing a prevalent occurrence of
small projectile points (D. Chase and A. Chase 2002:35)hérs to deny the bow waslarge
part ofincreaseadnilitarization afterthe Terminal ClassiPeriod Winning and losing a war was
shared by not only the elite but also the general populace as well (A. Chase and D. Chase
1989:16).The bow could have changed military strategies by requiring defensive wgallse
could have alsdecreasdthe power of thelge, partiallyexplairing the destabilization of elite
control systems thas sea in the archaeological record at the end of the Terminal Classic period
(LeBlanc 2003:283)Either new sophisticated military strategies involving the atlatl or the
introduction of the bow coulthave beerkey reasons for a restructuring of Maya centralized elite
control.Regardless of the key weapcawusing political changeffects of warfare seem to have
been more extensive than previously believed (A. Chase and D. G&:&6).

However, therare issues with this reconstruction of a Terminal Classic Period

introduction of the bow. At Copaa,prismatic blade pointasfirecovered from a secomya
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context of the Early Classkeriod at Group 9ML9, located 300 m northeastthe Principal
Group in the Las Sepulturas wardt wascornernotched with a stem indicating it was attached
to a thin arrow shaffAoyama 2005:80). Both notched and unnotch&ahall prismatic obsidian
blade points were present in the Copan Valley during the Early and Late Cassds
Probable arrow points have been recovatefiguatecalating tothe Late Classi®eriod
(Aoyama 2005:294)Aoyama (2005294 was able to determirtbat Early and Late Classic
small points in the Copan valley and at Aguateca were used primarily as arrow thesnts;
interpretation wabased on microscopic tresof projectile impact damaga conjunction with
classificationfunction analysis of lithip o i nt s . A 0:308 expedireents iddic&testhe
bowandarrowwas present in the Maya Lowlanéarlier than hatdeen previously been
assumedrurther evidence from other Maya sites, with carefully analyzed archaeological

contexts, should bolster tlbenclusion of an Early Classic introduction of the kawaarrow.
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CHAPTER FOUR: DISCERNING DART AND ARROW
PROJECTILE POINTS

The dlatl, as well as theow-andarrow, were bottcertainly used at the same Maya sites
in various regionsAoyama 20058291; Diane Chase and Arlen Chase 2002.:8bareas where
there is a bimodality of large and small projectile point distribstithre best interpretation of
such evidence is that these regions used both the bow andFatteehga 195321). There are a
few reasons the atlatl may have been retdiwhile many Maya adopted thew-andarrow.
Thepenetrating power of the atlatl is about five times greater than that lbbwandarrow(Yu
2006:208). he length of the atlatl dart inhibits movement after the tdrge been struck,
particularly important when hunting arboreal, swimming, or flying animals2006209).In
addition, theability of atlatl dartgo pierce armor was unmatched by any other weadah (
1997:109. However, h many instances there wastaarly overlapby Mayain the use oétlatls
andbows,

The questiosof which Maya sites used the atlatl and band whatthe prevalence of use
for eachkind of weaponremainsunresearchedMostlowland Classic Maya cities wergradually
abandonedndMayapresumablycarried away a large portion of their weapons, meaning there
are seldom instances of Maya weaponry in primary contexts (Aoyama 2005:291). In addition,
because both the atlatl and bow are primarily made of perishable materials, the eag@st way
determinghe prevalence dtlatl use,in certain Maya regionss by identifying the launcher
based omprojectile point identificatiorfKidder 1938:156).

Three categories of projectile points based on functiarearm@w points(small and
lightweightstemmed bifacigbointg; dart pointdmostly mediurwidth stemmed bifacial

pointg; and spear points and knivésostly widerand longeteafshaped bifacial poin}s
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(Rovner and Lewenstein 1997:28).Indeed, when analyzing Caracol lithicadrom the
archaeology lab at the University of Central Florida | noticed mosslegbed bifacial points
were greater than 90 mm, which exceeds the length of any known positively ideattdiédart
point (see Table AShott 1997:87)The Length ofPositively identified dart points range from
21.8 to 85.3 mmwvith an average of 53.3 mm, while the shoulder widths range from 14 to 32 mm
with an average of 23.1 mm (TablgShott 1997:87).

To determine uswvearpatterns, whictassiss with lithic point identification one of the
best methodmvolvesusing microwear analysi&\n excellent microwear analysis of chert
bifacial points at Aguateca revealed mavagre used as dart or spear pailist some were also
used for bone, sheknd wood craft produadn (Aoyama 2005:294At Aguateca, 50% of
taperedstem points and stemmed poiM®re used exakively as spear or dart poin62.5% of
lauretleaf points were used as spear points and kraind87.5% of laureleaf pointswereused
as spear or dapoints (Aoyama 2005:297Microwear analysis is very useful for increasing
identification accuracy of lithic pointbut is not very applicable foesearch analysis when the
physical specimens cannot be obtainetbr on-sitefield analysis

When deternming discrete classes of lithic points, there is the problem that sothe of
large points may bknife pointsor thrusting spear poinend not actually projectile pomt
(Fenenga 1953:319)ithic knife points can usually be identifidgzhsed on edge wea
resharpeningnd beveling (Fenenga 1953:318)s identified withmicrowear analysis (see
Aoyama 2002294). In the achaeological recorgpear points are usually fewarnumberthan

atlatl dart points because spear points are less likely to bireadthere isless force behind the
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striking blow and because atlatl darts were designed to be tlioowwrionger distancandwere
sometimesotrecoveredFenenga 1953:318)

Discerningbetween dart and arrow points can be done bas#teanaximum width of
the point; thiscan be donen the field or with analysis ahost lithic reports (Shott 1997; Thomas
1978:470). The bow launches a projectile much lighter and shorter than the atlatl, so it was
natural to assume the projectile poirduid be lighter and smaller on the arrow than that of the
atlatl dart. The transition from large, broad projectile points to smaller narrower forms is often
cited as a change in weapon technology ftbenatlatl to the boWhittaker 201@01; Shott
1997:&; Yu 2006:201Elston andZeanah 2001:107). There is thessibility that large Folsom
lithic points were being used as arrow pojtust if this is the circumstandben they should not
have been replaced, and exclusively used, by the small pointdreciiitures of the same region
in later times (Kidder 1938:156).

Variation inlithic points may differ due to a variety of reasons. An analysis completed on
northeastern North American projectile points displayed arrow pibiate/ere typically reduced
from flakeswhereagart pointswere reducedrom cores (Yu 2006:201). Regional stylistic
variation is something to consider, but there is still a difference between the typical large (dart)
and the typicatmall (arrow) projectile poingreating mutuallyexclusive bimodality categories
(Fenenga 1953:31314). Some lithic point variability is due to cultural transmission of stylistic
choices, but the majority of projectile point variation is explainechbw hafting techniques;
need to control breakaged resharperand most importantlyachange in weapon technology

(Zeanah 2001:107).
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Using intrinsic characteristics in an attempséparatdithic points into discrete types
has been a focal point of many researchers (Brd®946; Fenenga 1953; Sha&93, 1997;
Thomas 1978). Weight and sipf lithic points has been thought todetermining
characteristicef dart and arrow projectile poiniecaus®f the presence dtratigraphy that
containechumeroudarge lithic points iHower horizonswith aprevalence of smadt lithic

points in theupper level horizonf~Fenenga 1953:31516).

Summary of Previous Attempts at Projectile Point Identification

To understand howrojectile pointcharacteristics aith identifying the launching device
previous research attempts will be summarized. Browne (294(ested both bows and atlatls
with large and small projectile pointdaiming Folsom points madgod arrow pointsind that
the bow was not introduced as late as expected in the Folsonmigmport. However, Browne
(1940212 admitsthathe was not a good enough atlatlist to make such an evaluation by stating
thathany cl ose degree of ac courBarc¢d@MmMizs?) admittedo s si bl e
that after sixnonthsof practicethathei woul dn't be sure of hitting
out of tenshotstA modern atl atlist would scoff at Brow
Spanish contact Maya hunter or warrior.

A few attempts at using weight to discriminate betweehatadarrow points have been
attemptedhowever, they used archaeological specimens of unknown status or undocumented
points (see Fenenga 1953; Van Buren 1974). Fenenga 81%banalyzed 884 chipped stone
points from sites in the western United States determinedhat gross weight wabke best

indicator of projectile function because there is more bimodality produced than when using
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thickness, widthlength,or a combinationthereof Fenenga (195314) noticedthatthere were
distinctly small and larg mutually exclusive categorigadicating projectile point
manufacturing traditioneheremodal weight ofarge lithic points is approxiately ten times
greater thathe modal weight osmall lithic pointcategories

Weight is one of the possible distinguishoitaracteristicso help discern projectiles
points (Fenenga 19582). However, there are multiple problemsattempting to design an
experiment using weight to determine what Maya regions used the atldfltH@rs is an issue
with obtaining a control group because most extant dart and arrow points that can be entered into
a control group are still hafted toet dart or arrow shafgndthe projectile point removal would
damage the dart or arrow specimendtbth99798). Second, resharpening a projectile pouwit
only changes the length dramatically but ad#tersthe overall weight of the projectile pojnt
which makes weight an unreliable sou(Shott 1997:94). Third, there is not a standardized form
for reporting lithic points and manyaraeological reports do not provisidormation regarding
weights for recovered lithicsoggins and Ladd 199®1oholy-Nagy 2003).

Using multiple variables other than weighhomas (197868 analyzed stihafted
museum specimengositively identified asrrow and dart projectile points. The use of
traditional classification furtions were calculated using algorithm supplied by Klecka
(1980:43 used in a discriminant function analysi$ie discriminanfunctionandysis
determines which variables maximize Mahalanobis distance between groups (Thomas
1978:469). Maximizing Mahalanobis distance allows classification functions to be determined

which place new cases with unknown memberships in the most closely relagdrggfThomas
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1978:470). In other words, because large and small lithic pointsvaaables withdistinct
means they can be categorized into mutually exclusive groups.

Discriminant analysis of identified dart and arrow points enabled Thomas.4¥8y&
formulate classification function$he dart pointclassification functions: C = 0.188 length +
1.205 width + 0.392 thicknes®.223 neck width 17.552 thearrow pointclassification
functionis: C = 0.108 length + 0.470 width + 0.864 thickness 214 neck width 7.922
(Thomas 1978:470). THenctionthat gives a larger C value places the lithic point in the
determined category. The previous discriminant analysis identified almost all of the 132
positively identifiedarrow points but only 70 peent of dart points. However, Thomas (1978)
only used ten dart pointspé a sample size of ten creates wide confidence intetaasldition,
experiments using multivariafenctiors are prone to error (Shott 1998).

Using neck width as the sole disginatorhas been proposed by multiple researchers
(Chatters et al. 1995; Corliss 1972; Thomas 1978). However, using neck width as a threshold
value of 910 mm has approximately less than 50 percent accuracy at identifying arrow points
(Shott 19978). Using neck width and obtaining a controbgp isalsoproblematic becaughis
technique woulaftenencourage the removal of a projectile point from the larger archaeological
specimendamaging it in the process.

Shot (199788) measured various stitiafted dart projecte points from a range of
museumse x pandi ng T.466 samgedsizg odobfiim@datlatl dart points from 10 to
39. Shoulder width threshold has been determined to be nean@@®hott 199798). Using 20
mm as a threshold valuShott (19978) correctly identifie®2.4 percent of arrow points but

only 76.9 percent of dart points, which is better than any multivariate solHibevever, $ing
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shoulder width in a one variabdassificationfunction analysis instead of a thresheédue
allows a more than ten percentrease iraccuracy atdentifying atlatl dart points3hott
1997:98)

Using shoulder with in a single variable classificatidanction analysis is the least
problematidunctionused to analyze lithic points. Siider width alone isless problematic
variable compared to length because resharpening reduces length much more than shoulder
width (Shott 1993:434). In addition, not using length as a variable allows commonly broken
tipped lithic points to be analyz§@ihomas 1981:145). The discriminant function analyses
completed on dart and arrow points have determined shoulder width as the single most important
variable when discriminating between dart and arrow péatitsved by length, thickness, and
then neck wdth (Shott 1997:95Thomas 1978:470Shoulder widthas the single variable
discriminantalso produces results maecuratehanany multivariateunction (Shott 1997:99).

In addition, shoulder width allows still hafted specimens to be measured, grazal@cisive
control group.

Because discriminant analysis determined shoulder width as the single most
discriminating variable of known dart and arrow points, Shott (1997:93) was able to formulate
projectile point classification functions. Thefined chssification functionareDart:
C=1.40(shoulder width) 16.85 and Arrow: C=.89(shoulder widthy.22(Shdt 1997:93)

Again, the functiorthat gives a larger C value places the lithic point in the determined category.
Using the abovéunction Shott (197:93) noticed arrow points form a discrete category
whereas dart points are slightly more dispergetstill discretely identifiable to a high degree of

accuracyn mutually exclusive group#Jsing shoulder width as a single variable discrimimant

40



aclassification functionarchaeologists in the field can distinguish litbrojectilepoints with an

accuracy of 85 percent or better (Shott 1997:99).

Data, Discussion, and Interpretation

Thistestappi es Shott 6s ( lfh&@dnhs dhtespecific Maya stesf i cat i on
Hopefully, identification of projectile point
(199795) classification functionare overlaid upon Mayadthic data. Thesites that weréesed
with theclassificationfunctionanalysis areChichén ItzaTikal, and Caracdbecausall three
have atlatl iconography and physical ans of atlatls (seA. Chase an®. Chase2002,2011;

Coggins 198; Freidel 1986Nuttall 1891; Schele anfereidel1990;Stuart 2000Wray 1945).

The $oulderwidth of analyzed lithic points weraeasured at the widest point just above
the corner or side notches on the point (Sgearel2a, e). The shoulder widtlk usually the
widest section of the lithic poifiist above the sterhocating the area where there are corner
notches or barbs, helps determine WwWhedikae t o me
lithic points were measured from half scale draysi using digital calipers to tloéosest
millimeter. The lithics from Chichén Itza and Caracol were measured in the field and reported in
the lithic reports and catalog cardfghen possible, archaeologists in the field should use digital
calipers for besaccuracy in measurement of lithic poihtgpefully with a standardized method
of measuring lithic dimension# has been assumed reported lithic measurements from Chichén
Itza and Caracol were recorded with the best accuracy in the manner discussed above

The tablesTablel, Table2, Table3, Table4, Table5) included in this thesis report as

many of the variables of the lithics as were available. However, the only measurement used in
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this experiment was the width values. Width values were inserted into the classification
functions:Dart: C=1.40(shoulder wid) - 16.85 and Arrow: C=.89(shoulder widthy.22(Shat
1997:93) Numbers on the lithic tables listed under dart and arrow headers are the completed
classification function C values using the catalogue number specimens shoulder width
measurement he clasification functiorwith the largest C value determines fvebable

categoryof the unknown lithic poinindicated under the designation header.

Chichén Itza

Chichén ltzéhas yieldednultiple iconographic depictianof the atlatl (see Coggins
1984:52; Nuttall 1891; Wray 1945). The Sacred Cenote contained the preserved remains of a
number of partial and nearly complete atlatls (Seggins 1984:46,47,100,103, 104,108
Coggins and Ladd 1992). Importantly, a cache of lithic pauais recovered from thgacred
Cenotepne of which wagcatalogue number C67X8till hafted to the originadlart foreshatt.
Unfortunately, the hafted dactnnot be used in the control group becauséthe hi ¢ poi nt &s
measurements wermt availableat the time of researchlowever, the rest of the cache from the
cenote provides sixteen units for an atlatl dart point control giroe6) (Tablel). All of the
control group projectile poinre positively identified as dart poirtig theclassification
function analys (Tablel).

The next test was to run the saatessification functiomnalysison theremaininglithic
points from the Sacred CenoteCGitichén Itzgn=54) (Table2). These data were obtained from
Artifacts from the Cenote of Sacrific@hichén Itza Yucatan(Coggins and Ladd 1992Based

on the data generated frotine classification functioanalysis ontte lithic remains from the
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Sacred Cenote &hichén Itzathere appedo be only two arrow pjectile points out of thé4

lithic pointsthat were teted There is al85%, or better, chance for tlverrect identification of

thesedlithic points (Shott 1997:99). Givethie difficulties of archaeological inference,

identification with an 85 percent confidence interval is not a bad avérhgeesultsnatchwith

the expectations that thereuld be numerous dart pointscoveredrom the Sacred Cenote at

Chichén Itzébecause of the recoveratlatls andvidespreadtlatl iconography at the Maya site.
There are a fewtherinferenca that can benade fom theChichén Itzdithic analysis It

is logical to assume the artifacts found in the depths of the Sacred Cenote were of great meaning

to those who cast them because Maya made long distance pilgrimages to ritually destroy

offerings in the Sacred Cendt@harer and Traxler 2006:565). The prevalence of atlatl points in

the Saced Cenote confirms that tla#latl was a symbol of power great meaninfpr those who

deposited the projectigelconographic and lithic projectile point analy$esherprovide

supporting evidence th&hichén Itz&elied heaviy on the atlatl as a weapoFhe next analysis

will compareSacred Cenote lithics with Tikal lithic datacovered from proveniences that were

not specifically areawhere symbols of power would have betunally destroyed.

Tikal

Tikal has multiple icaographic representations atfatls (seeProskouriakoff 1984;
Stuart 200D There is an atlatl depicted otefa 31(Figure6) (Proskouriakoff 1984:64). There
is a ballcourt marker with an atlatl depiction onhisroglyphs(Harrison 1999:81)in addition,
there is an actualtlatl foundarchaeologicallyat Tikal (Harrison2003:105).Thus, he Tikal data

should show @revalence of atlatl use by tMaya at Tikal.
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The majority of probable dagind arrow points fall under the lithics categoryitbiin
bi f avitioh@fersto artifacts frequently categorized as projectile points or knMeh¢ly-
Nagy2003:17) .t is generally agreed thin bifaces were haftétblfoly-Nagy2003:17).

Analyzing the stemmed and unstemmed points fronouarLowland Maya sites has determined
that some were definitelysed as projectile pointMpholy-Nagy2003:17).

Roughly,92 percent of th&ikal lithic points wererecovered from general excavations
(Moholy-Nagy2003:17) Mostlithic pointswere found in the center of Tikal from general
excavaibnsandsurface collectionNloholy-Nagy2003:20).A portion of thin biface points had a
secondary ritual function in addition to their primary use as a weapon ptoholy-Nagy
2003:18); which presumably indicatise high degree of symbolism attachedh® points or the
weapons thalaunched thenDate ranges for Tikal lithics points are primarily from Earlg<Sic
to Late Classic Briods(Moholy-Nagy2003:17).

Moholy-Nagy(2003:20) agrees thatsll points are generally regarded addewice of
new weapon technologylhere were a total of eight small chert points, six of which were
complete customarilythey have beementified as arrowheads due to their shape and small size.
(Moholy-Nagy2003:1920). One smdlchertpoint 10A-290/26(Figure12,c) was recovered
from a test pit 78.00 cm below datum yieldingossibleLate Preclassic or Early Classic date
(Moholy-Nagy2003:18).Three complete smatibsidian points weralsoarchaeologically
recoveredThe obsidian and chert small points were all prebgrat least the Late Classic
Period (Moholy-Nagy2003:30).

Lithic points exceeding 90 mm were excluded from the analyses because it has been

assuned that smaller thin biface points were used as prlge@nd larger ones as knives, or
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thrusting spear poin{®loholy-Nagy2003:29). In addition, no known, positively identified atlatl
dart point exceeds 90 mm (see Tahl8Hott 1997:87)Excluded fronthis analysis were many
leaf shape points because manyham were identified as knivels. addition,leaf shape points
do not have a true shoulder widthhich meansneasuring shoulder width would be at an
arbitrary point Length measurements that ind&an asterisk indicate the lithpointd distal end
was missing. The partial lithic points included in this analysis were missing only a fraction of the
distal end, indicating that if the original complete powete to beneasured it would measure
lessthan 90 mn{e.g.Figurel?2, d, €. The included Tikal lithics were measuredm the half
scale illustrationgound throughouT he Artifacts of Tikal: UtilitariamArtifacts and Unworked
Material: Tikal Report No. 27, Part BMloholy-Nagy 2003. The Tikal lithic data supplied a
sample ofL18lithic points (n=118)YMoholy-Nagy 2003.

There are evidently two distinct categoriebwhodal distributionjarge and smalithic
points afTikal, whichcan be seen in the Tikal lithic poiathistogran{Figure13). The resits of
the Tikal lithics analysi located under the designatibeaderTable3) reveakdtenprobable
arrow poins (8.5%)of 118 analyzedithic points The remaining 108 lithic points were
categorized aprobableatlatl dart pointsThe results of this test are veryaresting because they
display how common the atlatl was even in-nibnalized provenieres.In addition, the
prevalence of small projectile points categorized as arrow points provides evidence for Maya
using the bow during the Classic Peridtie data fom the Tikal analysis provides interesting
view that the bowandarrow was possibly used much earlier than most Mayanists béhkee

1986:340Q Porter 1981:40) In addition, the Tikal dataprovideb ol d contradi cti on
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(194526) claim thatthe atlatl was a foreign element

introduced initially aChichén Itza

Caracol

Caracol was also selected for a lithic analysis for multiple rea€amacol does contain
iconographic images of warriors with atlatls on ceramics (D. Chase and A. Cii@sé3)0
Additionally, a possiblatlatl hook has been recovered from an Early Classic cofftigxtre 10)
(A. Chase and D. Chase 2011:1Therearealso anumber ofsmal projectile points found in
C a r a arohheblsgical reed, possibly indicating the psence of the boandarrow. Testing
Car acol 6s dhouldgravide evidenoeafor theseof boththe bowandthe atlatl.

Caracol data was obtain&ddm the card catalogue tteUni ver si ty of Centr
archaeology lalfTable4). Lithic points oflengths greater than 90 mm were omitfiexin this
analysisbecausehey are most likely spear points. There have been no recorded positively
identifieddart points with a length greatittan 90 mmgee Table 1Shott 1997:87)While
analyzing lithic data from Caracol a number of questionable lithic points were exctadethfs
analysis due to the length restriction.

The length cutoff for analysis is not the only determining factor that excluded some
Caracaol lithic pointsSix green obsidian lithic pointsceo ver ed fr om Cepasiacol 6s
C117t1 (discussed prevusly) (Table5) were used to poke or stir the cremation fire (A. Chase
and D Chase 2011:10). A flexible dart is not the ideal tool to stir a cremation fire witbadns
rigid spears were probablised.The six green obsidian poirft®m Special Deposit C11-7f are

all well over the imposed 90 mm length offtfor analysig(Table5). Ranging from 120 mm to
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130 mmin length,the six green obsidian poirasoall weigh more thaany positively
identified dart pointgee Table Fhomas 197&66). While weight is a probleatic variable for
determining projectile functiorQouch et al 1999; Whitaker 20221), Fenenga (1953:318)
believeste out si de | i mi t s ordngedron 4a5tglamsdceabout 2@pgrame t 6 s w
The suggested atlatl dart point weight rarsgeaich less than the 326 gramrangefor the six
green obsidian poinfsom Special Deposit C117f. Because the six green obsidian points far
exceed the ideal length and weidrt an aerodynamiatlatl dartpoint, it has been presumed
they are most likelyear pointsor at leastproblematic enough to be exclubland not analyzed
with the classification function analysisthis thesis

The Caracotata supplied a sample 0@ probable dart or arrow lithic points (A#9).
Classification functions are sulti@ to apply to dia that distinctly has a bimoddistribution
Caracol 6s bimodal distribution of Ilithic poin
poi nt 6s Higurelt).olrgereanmn clgarly small and large lithic poimdking traditionsat
Caracol, most likely correlated with arrow and dart poiafgplying the dart and arrow
classification functions tthe Caracolithics data Table4), elevenprobablearrow points out of
the sample of9 lithic pointswere revealedlhus,14% of analyzed Caracol lithics were
determined to be arropoints canpared to 8.% at Tikal For a visual comprehensiorglsctions
of threeprobableCaracoldart ponts Figurel5) and €lections of two probabl€aracolarrow
pointsare illustratedKigure16). The results othe Caracol analysishowthat the bow was
probablyin more frequent use at Caracol than Tik&dwever, this could be atk range issue, if
the bowandarrowwas introduced near the Terminal Classic then we would expect to find more

arrow points present at Caracol than Ti@tause Caracol dates to a later time frame than. Tikal
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The Caracol dataisin stark contrastm 8ls i gos ( 19 9 2kalzalbabdpned | ai m

the atlatl and the weapavas not adopted by otheraya sitesHassig (199205) alsobelieved
the atlatl was just a dynastic ritual featared not a significant weapon to the Classic Maya
However, witha prevalence of broken and usear indications on analyzed projectile points
(Figurel5, Figure16), the Tikal and Caracol lithics analyse&lata provethatthe atlatl was used
for more than just a symbol of powéta s si g 6 s ( 1ludiggdcpnogegaphicor wa s
representationalone to make assumptions regardimgprevalence of the atlatl.

Utilizing iconography alon& determingprevalence and use déart and arrow poisthas
been proven problematidlternately, brming a complex argument by meanslsisecting
iconographiaepresentations iconjunction wih archaeological context examination that
includes classification functicanalysiss a more suitable methad deermine the use and
prevalencef the atlatl and bowror an orsite testpne of the superlativetilities regarding the
classificationfunction analysis described in thikesisis that itcan be easilgarried out by
archaeologistin the field or anyesearcher withowtccess to artifacts or the abilityuse

microwear analysis on recovered lithic points.
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CHAPTER FIVE: DISCUSSION AND CONCLUSIONS

The procedures to produce projectile points and the necessities of the projectile itself
create a similarity betweeasartand arrowpoints. However, similarity is not idéty, and dart
and arrow point variablderm discrete mutually exclusive categories (Shott 1997:99). Mutually
exclusive categries enable discrete functiamalysis taletermine classification functions to aid
in identifying projectile weapons from lithic points with a high degree of accui@ug.thesis
argues for projectile weapon inferences based on multiple lines of ddyaianhat include
iconographyarchaeologymicrowear analysis, arafassificationfunction analysis.

Analysis of iconography is an element in the procedure to detemnwhiich Maya sites
were heavily influenced by treymbol of theatlatl. Howeverjconography needs to liiground
truthe d 6 1 n archaeologicatanfext andanalysis. The relationships of Magadtheir
weapons can be interpretetith a high degree @fccuracyusing classificatiofiunction analysis
alone (Thoma4978; Shott 1997), but includiraiherarchaeological and iconographical
analysesncreases thkevel of support for the argumebeing made. Aomplex argument with
supporting iconographic aratchaeological data is the best method for determining the use and
prevalence of projectile weapons.

This thesis has described multiple aspects of the atlatl that can be found in the
archaeological record in an attempt to create a better awarenessitditthevhich in turn,
hopefullywill enable archaeologists to more readily identify and catalsgakartifacts. Hooks
(Figueredo 2010), fingdoops (Ekholm 1962), and bannerstonBstler and Osborne 1959:2P3
are easily misidentified by archaeoldgidnterpretations and inferences are best suited when

archaeological data is correctly identified and analyzed.
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Microwear analysis has helped deterntinat there waan early doption of the bow in
the Maya lowlands (Aoyama 20@®0); this assertioms supported bylassification function
analysis of lithic pointérom Tikal and Caracol in this thesidassig (199297 admitsthatthe
presence of small lithic points could indicéhatthe bow was being used in theddle
Preclassic €riod in Mesoameca, butnotesa lack of iconography to support this claim.
However, the bow was definitelysed during the Terminal Class$teriod,even though the Maya
elite never replaced the atlatl as a symbol of power with the bow. Maya iconography continued
to featre the atlatl, rather than the bow, through the Late PostcReasad(LeBlanc 2@3:283).
If Maya atlatl iconographidepictions have always bepredominant over the bow and, yiig
bow was utilized as a weapdhen inferences based solely on icoragdpy are problematic and
should be reassessed.

The bow appears toavebeenrelativelyfrequently used by th€aracol MayaThe
Caraol lithicsdisplayed a higher prevalence of arrow pothean was found in the collections
from Tikal andChichén ItzaThe evidence dbow-andarrowuse at Caracol supports D. &e
and A. Chas e 0 that (he W iAcyeasadsnsligrisin and encourdbethuilding
of defensive walls during the Terminal ClasBeriod From the lithic analyses in this theie
bow-andarrow appears to have been used prior to the Terminal Classic Period, but was in less
frequent use than the atlatl.

By the timethatthe Chichén Itzalremple of Jaguars murals were painted athegtl was
fully integrated byMaya bothasa gymbol of power anédsa weapon. The use of the atlatl was
not a new introduction &hichén Itzaas Wray (19426) claimed. The Early Classic stelat

Tikal and Uaxactupcombined with lithic analyseat Chichén ItzaTikal, andCaracolreported
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in thisthesis,demonstratéhe full integration of the atlatl by several Clad&riod Maya
societiesas both a weapon and symbol of power.

The Maya were first introduced to the atkadla symbol of powdrom central Mexico
most likely Teotihuacanas earlyas the late PreclassiPeriod(Freidel 198&37, Hassig
1992205 Nielsen and Helmke 2008To mostMayatheatlatl was astrongsymbol ofdynastic
power (Freidel 198237, Hall 1997; Hassig 1992asdemonstrated by the Tik&tela 31
(Figure6) (Proskouriakoff 1984) andaxactun &la 5(Figure5) (Stuart 200D The atlatl was
such an important symbol of power thaplausiblypb e c ame t he Kobéawi il scept
ruler ofsome Maya politie¢Sharer and Traxler 20(26,739). The atlatl, as a symbol of power,
has been supported by the lithic data analfysim Chichén Itz&ecausatlatisand dartawere
ritually terminatedn the Chichén ltz&enote indicating the importance and power of the atlatl to
the Chichén ltz&Maya

The Sacred Cenote @hichén Itzavas a ritualized terminal site for objects with great
meaning and valugharer and Traxler 2006:569)e prevalence of dart points found in the
Sacred Cenote provides supporting evidence for the atlatl being a more significant symbol of
power than thedw. The Maya use dheatlatl has been claimed to be only a symbol of power
(Hassig 1992197), but evidence derived from this thesis shows the atlatl was used by several
Maya sites as a weapandnot just a symbol of power.

Contra t o R@psasserip@zoutthduniueness of the atlatl at T,iklaé
numberof usedatlatl dart points found at Caracol a@dichén Itzgrovethatthe atlatl was
adopted as a weapon by other Maya polifieenographic and lithic projectile point analyses

provide syporting evidence thahé Chichén ltzéMaya relied heavily on the atlatl as a weapon.
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TheTikal and Caracol lithic analysgrovide supporting evidence for the atlatl being used as a
weapon well beforé was at Chichén Itzal here arelsoconquesperiod Spanish documented
reports of the Maya employing their most terrifying weapon, the @Nattall 1891:1(. The
atlatl was certainly used by more than just the Tikal Maya.

In summation, there was an earlier adoption of the-angkarrow by some Mya polities
indicated by small projectile points dating to the Classic Patiddkal and Caracollhere was
a Terminal Preclassic uséthe atlatlasa weaporby Mayaindicated byfrom themass
production of bifacial pointg the Copan vallefAoyama2005:31). The atlatl was certainly in
use as a weapon during the Early Classic Period ascertained from the atlatl hook found at
Caracol inSpecial Deposit C117E and the numerous atlatl dart points found at Tikal and
Caracol with use wear marks. In aduafit, the introduction of the atledls a symbol of power
camefrom a central Mexican origin, most likely Teotihuacan. The introduction of the atlatl as a
symbol of power can be determined from the iconography at Tikal anactlex The continued
use of theatatl as a symbol of power 8ipported by the iconography and lithics foand
Chichén ItzaThe Maya sites mentioned in this thesis are in vastly different regiessmably
occupied by different kids of Maya groups and culturdsitwith the supporof the data and
analyses in this thesihere should now be an understanding finetr to the arrival of the
Spanishthe atlatl was used as both a symbol of power and as a decisive weapon by Maya for

well over a thousand years.
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APPENDIX A: IMAGES AND DRAWINGS
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Figurel: OverviewMap of Maya arediscussed Maya sites highlighted
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(Drawn by author)
Figure2: Atlatl lllustration
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(Butler 1959216)
Figure3: Atlatl Bannerstonesound in the United States
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Figure4: OverviewMap of MesoamericeDiscussed locations highlighted
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(Drawing by Linda Schele, © David Schele, courtesy Foundation for the Advancement
of Mesoamerican studietc., www.famsi.org
Figure5: Uaxactun, Stel®.
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Tikal, Stela 31, Left Side, Figure
Copyright © 2000 John Montgomery Tikal, Stela 31, Right Side, Figure
JM00853 Copyright © 2000 John Montgomery
JM00855

© Foundation for the Advancement of Mesoamerican Studies. Wew.famsi.org
Figure6: Tikal, Stela31, left andright sides figures
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Figure7: Wooden lintels from door leading to inner sanctum, Upper Temple of the

Jaguar atChichén ltzashowing Captain Sun Disk and Captain Serpent. Each figure
carries darts and an atlatl ("spearthrower") suggesting warfare.
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