
' ~. -

LBL-13143 ~.d
Preprint 

ffi1 Lawrence Berkeley Laboratory 
11:11 UNIVERSITY OF CALIFORNIA 

ENERGY & ENVIRONMENT 
DIVISION RECEIVED 

1../.\W!(rNC:E 

Submitted to American Antiquity 

TIKAL OBSIDIAN: SOURCES AND ARTIFACTS 

S>'P'~' ~ f'' U-'.G011A"IC!RV 

OCT 1 3 1981 

L!E:IP,i\RY AND 

DOCUMENTS SECTION 

Hattula Moholy-Nagy, Frank Asaro, and Fred M. Stross 

July 1981 

TWO-WEEK LOAN COPY 

Prepared for the U.S. Department of Energy under Contract W-7405-ENG-48 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would. not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



* 

LBL-13143 

TIKAL OBSIDIAN: SOURCES AND ARTIFACTS 

* Hattula Moholy-Nagy , Frank Asaro, and Fred M. Stress 

1204 Gardner 

Lawrence Berkeley Laboratory 
University of California 

Berkeley, California 94720 

July 25, 1981 

Ann Arbor, Michigan 48104 

This work was done with support from the U.S. Department of 
Energy under Contract no. W-7405-ENG-48 and the Tikal Project, 
University Museum of the University of Pennsylvania. 

This manuscript was printed from originals provided by the author. 



TIKAL OBSIDIAN: SOURCES AND ARTIFACTS 

Hattula Moholy-Nagy, Frank Asaro, and Fred M. Stross 

ABSTRACT 

The results of a recent source analysis of a small 

series' of secondarily worked obsidian artifacts from Tikal, 

Guatemala, showed a hich proportion of Central·~exican 

ob~idian among point-knives, most of which occur in 

residential contexts. On the other hand, obsidian used 

for prismatic,blades and for ceremonial deposits came 

predominantly from closer sources in Highland Guatemala. 

Source analysis by physical-chemical methods is 

most useful for testing hypotheses about prehistoric 

obsidian utilization when it can be combined with behavioral 

typology. Also important are identification of the 

functional contexts of different obsidian artifact types 

and the study of tte obsidian industry from any one site 

as a behaviorally-integrated whole. 
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TIKAL OBSIDIAK: S.OURCES AND ART IF ACTS 

Hattula Moholy-Nagy, Frank Asaro, and Fred H. Stross 

Tikal, in the Lowland Maya area of Guatemala (Fig. 1), 

appears to have imported obsidian throughout its long period 

of occu;·ation (Table 1~. It is clear from the propqrtions of 

obsidian artifact types present that the most desired ones 

were prismatic blades, also called flake-blades (Kidder 1947: 4), 

fine blades (3pence and Parsons 1972: 11), core blades 

(Hester 1972), or just blades. From at least the beginning 

of the Late I=reclassic Feriod, most obsidian seems to have 

been brought into.Tikal as macrocores or large polyhedral 

cores (Fig. 2). Macrocores are large, roughly conical blade 

cores formed by percussion and often bearing· patches of cortex 

(Hester 1972). Lacrocores may be further reduced by percussio? 

to form larse polyhedral cores, from which prismatic blades 

can be produced by pre·ssure (Clark 19?7). Although no 

macrocores or large polyhedral cores have been found at Tikal, 

Classic Feriod macroblades ar;.d large core platforms worked 

into l·JCally distinctive e.ccentrics and incised obsidians, as 

well as rare, small cortical flakes from nearly all periods, 

may be taken as evidence of their former presence • 

• ;.1 thou~:h most obsidian found at Tikal is t;rey or black, 

a small proportion, estimated at about 1% of the recorded total, 

is green. Green obsidian is consistently present after the 

be6inr.ing of the Classic reriod, with the highest frequency 

occurring during the Early Ulassic. Green obsidian occurs 

as prismatic blades (440+ fragments), point-knives, i.e., 

"projectile points or knives 11 (78, mostly incomplete), and 
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rare eccentrics and other forms (12), core fragments (c. 4), 

and small flakes and percussion blades (c. 15). Source 

analyses carried out on ~esoamerican obsidian since the late 

1960s (e.g., Stross et al 1968) strongly suggest that all 

green obsidian found in the Maya area came from quarries in 

the vicinity of Pachuo.a, Hidalgo, in Central r.:exico (Fig. 1). 

Nearly all of the grey obsidian used by the Maya came from 

several sources in the Highlands of Guatemala. 

The model of local manufacture of prismatic blades from 

i=ported macrocores or large polyhedral cores probably also 

holds for blades of green obsidian, even though there are 

differences in artifact distributions and morphology. 

Evidence of green obsidian blade manufacture,such as 

small flakes, chips, or percussion blades, or fragments of 

exhausted clade cores (Clark and Lee 1979) is scarce at Tikal. 

It is rarely reported for the few lilaya area sites where green 

prismatic blades have been found, although it must be noted 

that early excavations were not designed to recover such 

evidence. 

In addition, somewhat different manufacturing methods 

have produced morphological differences in the I-roximal ends 

of the blades. NeRrly all of the green prismatic blades have 

noticeable platforms, which given them a squarish plan. kost 

of the grey blades have tiny platforms and are ro~ded in plan, 

due to a careful trimming of the edge of the core platform 

before pressing off the blade (Rovner 197+). However, this is 

not an absolute division at Tikal and green blades with 

rounded ends and brey bla~es with square ones also occur 

occasionally. 
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A near absence of green blade debitage and cores and 

different manufacturing procedures might suggest that green 

prismatic blades were produced in Central Mexico and imported 

ready-made into the Maya area. However, obsidian blades ar~ 

fragile. There would have been problems in transporting them 

over a thousand-kilometer network that went overland for much 

or most of its length. I~ seems more likely that the green 

obsidian blades found at Tikal were produced there from 

i~ported large polyhedral cores that produced little waste 

other thBn the exhausted core (Clco,rk 19??; Clark and Lee 19?9). 

In effect, in contrast to finished blades, large polyhedral 

c~res cari be considered an easily transported, high value; 

relatively low bulk commodity. To date, small fragments 

comprising about four green obsidian prismatic blade cores 

have been recovered from Tikal. Based upon data from 

experiments in blade replication, fgur cores would be more 

than enough to ·account for the green obsidian blades found 

a~ ·l'ikal so far (Sheets and r/;uto 1972; Sheets, personal 

corr.munication 1979; Clark, personal communication 1980). 

Obsidian '::orkers at Tikal had 'been producing prismatic 

blades for centuries, so green blade production would not 

have posed problems for them. The difference in shape of 

the proximal ends of green and grey blades note~ above might 

then be attributable to the superior flaking qualities of the 

green obsidian (D. Crabtree, personal communication 19?6; 

A. Benfer, personal communication 19?8), which may not have 

demanded as · car·eful platform trimn1ing as did Highland Guatemalan 

grey obsidian. 
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On the other hand, point-knives and eccentrics are not 

indigenous to the Maya Lowlands, but were introduced during 

the Early Classic ~eriod. Therefore, point-knives and 

eccentrics of Central t:iexican obsidian and Central l\1exican form 

are here regarded as Central h'.exican products. Their 

transportation may have posed less of a problem tha..'l pri-smatc 

blades insofar as they are not as fragile. The point-knives, 

at least, may have been hafted and sheathed. 

The apparent or real lack of evidence for green prismatic 

blade manufacture at Lov;land si ~es thE .. t have produced green 

blades may reflect Classic Period economic and political 

conditions. Although the long distance transportation of 

prismatic blades from Central ~exico to the ~aya Lowlands· 

would have been impractical, movene:c.t of small ·~uanti ties of 

pri:;matic bla.des over the much shorter distances within the 

Lowland. area m.s.y not have been. Green blades manufc.ctured 

at a major center like ~ik~l may occasionally have been 

carried to smaller, subordinate sites. 

lR:LVIOU.S Al1ALYSES 

Bpcause in many cases physical-chemica~ analysis 

permits tl:e assi;;nment of obsidian to seoloEical .sou::-ce, a 

nlli!lber of Tikal obsidian artifacts have been analyzed in 

the hope of shedding li[ht upon ancient proc~rement and 

utilizatior.. 'l\vo ec:rly source analyses were carried out on 

a total-of 203 primary artifacts (~oholy-1agy 1975: Table I), 

that i~, on grey and green prismatic blades and grey blade 

core fra[ments and small flakes thouGht to be prismatic 
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blade production debitage. Both analyses suggested procurement 

of grey obsidian from several sources in the Highlands of 

Guatemala, with a heavy dependence upon stone from El Chayal 

(Fig. 1) during the Early and Middle Classic Periods (Stross 

et al 1968; Moholy-Hagy 19?5). The analyzed green obsidian 

prismatic blades were either assigned to Pachuca, Hidalgo, or 

could not be assigned to any source. 

~lthough these findings fit well with other evidence 

and have not been contradicted by the latest .source analysis 

.to be discussed belq~, they should nevertheless be considered 

tentative. The first analysis was carried out during the 

p.ev:lopment of the X-ray fluorescence (XRF) method. The 

second was carried out in 19?1 by neutron activation analysis 

(l;J...&) using only two elements, sodium and manganese (Fires

~·erreira 1972). ·:rherefore, 'Nhile these two analyses are 

probably reliable in the attribution of the optically and 

chemically distinctive green obsidian to Hidalgo, there may 

be poor discrimination between various sources of grey obsid~an. 

During the Early Classic Period, contemporary with the 

widespreaQ occurrence of green obsidian prismatic blades, 

a number of secondarily-worked obsidian artifact types 

appear at Tikal. The most numerically important are eccentric 

obsidians and point-knives, both of which are more common in 

chert. Incised obsidians appear somewhat later durinc the 

Middle Classic. Ground obsidian artifacts, all of s:rey 

stone, are also known from Classic Period contexts but are 

too rare to discern ret';ulari ties in the:.r function or use. 

Up to :978 no examples of secondarily-worked' artifacts from 

TiY.al had been analyzed to determine the source of the obsidian. 
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Source analysis by XRF and,NAA provides an opportunity 

to· confirm or discard hypotheses about sources suggested by 

other data such as·differences in artifact form, color.of 

the obsidian, manufacturing technique, or archaeological· 

context (Clark 1979). Incised obsidians seem to have been 

a ~iddle and Late Classic Tikal specialty. They are large 

macroblades, macroblade fragments, or core platforms with 

an incised drawing on the ventral surface (Kidder 1947: 

Fis. 70-72; Coe 1967: 103). All 360+ known examples are of 

grey obsidian. Virtually all of the 825+ known obsidian eccentrics 

are of grey obsidian and of forms characteristic of the Central 

Peten. !~ine recorded exceptions of green obsidian are of 

Teotihuacan types (cf. J:.~illon et al 1965: :E'ig. 94, right 

part of top rov; and bottom two rows; Rubin de la Eorbolla 

1947: F·ig. 9, top of bottom row and bottom of middle row) 

and are surel:r ready-made imports. It should also be noted 

that green obsidian eccentrics do not occur in the same 

contexts as grey ones at Tikal. Grey eccentrics on exhausted 

prismatic blade cores (cf. Kidder 1947: Fig. 9) may be the 

most comwon form during the Classic Period. Juring the r.:iddle 

and early Lc:1te Classic Feriods, some eccentrics w~re also 

made on macroblades, core platforms, and prismatic blades. 

All obsidian eccentrics disappear well before the end of the 

Late Classic, vib.ile flint eccentrics and incised obsidians 

continued to be produced until the end of the }eriod. 

~xcept for a few stray$, incised obsidians have only 

been found in caches associated with stelae and temp1es. 

The sar:1e is geEerally true of Frey obsidian eccentrics. 

Ioint-kni ves occur from the .!!.arly through the 'l'ermi::.;.al 
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Classic Feriods. "Of the 262 recorded examples of obsidian, 

182 are grey or black, ?8 are green, and 2 are black mottled 

with brownish-red. The hibh proportion of green examples, 

almost ~0%, is noteworthy. Characteristic of Tikal obsidian 

point-knives is their incomplete, often reworked condition 

(Fig. ~; cf. also Kidder 1947: Fig. 64, a), which makes 

classification difficult. Kevertheless, most of the stemmed 

exan:ples can be fitted into Tolsto::r' s typology for Central 

kexico (Tols~oy 1971: Fig. 2, 3). 

Grey and green obsidian point-knives, like grey and g·reen 

obsidian prismatic blades, are found predominantly in 

construction fill an~ middens associated with structures thought 

to have been residences O~:oholy-Nagy 1976, 1981). They occur 

in structure groups terlatively associated with all social 

classes present at Tikal, althouch elite reside~ces have 

proportio!lately more point-knives in their obsidian assembla;es 

than do middle-range residences, and lower-class residences 

have the smallest prop Jrtion of all (1:oholy-Kagy 1981: Table 2, 

parts l and 2). F·oint-knives also occur in some Early Classic 

burials of p:oblematical nature that include other Central 

!,~exican traits such as rare green obsidian eccentrics, tripod 

metates of vesicular basalt, and Teotihuacan-style cera~ic 

vessels and censers. 

Beiore the latest obsidian analysis carried out in 

1978, it was felt that grey obsidian eccentrics and i~cised 

obsidians were probably locally manufactured directly or 

ultimately from Highland Guatemalan ~&crocores or large 

polyhedral cores th&t haG. been i~t:ported for the production 

of prismatic blades (ii5. 2). Green obsidian point-knives 

were thought to have been impDrted as finished products 
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from Central ~:exico, along with rare green obsidian eccentrics 

and other forms and a few green obsidian polyhedral cores. 

Grey point-knives might either have b(!en imported or locally 

made of Highland Guatemalan obsidian in imitation of Central 

1~exican types. 

THE 1978 ANALYSIS 

Samples taken.from 28 incomplete artifacts were 

examined by Frank Asaro and Fred H. Stross of the Lawrence 

Berkeley Laboratory using more accurate XRF methods and 

NAA than in the two previous analyses mentioned above. 

~ltogether 14 poi~t-knives, 4 obsidian eccentrics, 2 incised 

obsidians, a ground obsidian earspool, 3 prismatic blades, 

and 2 cortical flakes from Tikal, and 2 flakes from Tetitla, 

'l'eotihuacan, i11exico, were analyzed (iJ.'able 2). 

The seconciarily-•rv·orked point-knives, ecce:c::trics, and 

incised obsidians were the main focus of the analysis, since 

none of these t~lT_,es had been analyzed before. The ground 

earspool of grey obsidian was subm~tted because of its 

u~iqueness at Tikal. At the time of its discovery it was 

regarded as additional evidence of influence from Central 

i;~exico. ::I'he prismatic blades, tv:o grey and one opaque bro7:n-

6reen, were chosen for their unusual optical properties; 

The two small grey cortical flakes seemed to be debitage and 

might therefore support the hy;.othesis that Hi5hland Guatemalan 

obsidian arrived in Tikal as macrocores. The two waste flakes 

from. Teti tla were subrui tted for CO!:~pr:.ri.son with the Tikal 

materials. 

The source of the obs~dian was_first determined by XRF 
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(Table 3). These measurements were of a relatively inexpensive . 

type. This type has a good precision but only moderate accuracy 

(e. g. , 25;:·.? for Zr). The XRF sourcinG was then confirmed by a 

high precision and accurate, abbreviated NAA on a representative 

sample from each provenience group (Table 4). Any artifacts 

still unassigned by the abbreviated NAA were submitted to a 

more intensive, high precision and accurate KAA measurement 

that might involve twenty to thirty elements. 1.rhis procedure 

was successful in assigning the obsidian used for all artifacts 

except two point-knives .(681-45/2, TIKL-10, Fig. 3,j and 

77A-l7/7, TIKL-11, Fig. 3,k). The detailed analysis of these 

two opaque black specimens is given on Table 5. The stone 

used for one of them, 77A-l?/?, is similar to obsidian from 

Zinapecuaro, .Michoacan, Mexico. 

No transparent or translucent green obsidian po:.nt

knives were submitted for analysis because it was assumed 

that the source of this kind of stone was Pachuca. However, 

the tip fragment of an unusual, opaque, silvery-green obEidian 

point knife (45G-ll/7, TII':L-6, Fig. 3,f) was analyzed and also 

proved to be from the ?achuca area. Of the 13 other grey and ' 

black point-knives, 9 were mad.e of l.lexican obsidian, ? of 

these of stone from Otumba (Table 2 and Fig. 3). Two point

knives were of obsidian from the Highland Guatemalan source 

· of: Ixtepeque. Tv:o, as noted. above, could not be assigned to 

a source.. The high barium content of the artifacts attributed 

·to Otumba establishes the obsidian as from Otumba, and not 

from the :taredon source, as. cautioned by Charlton et al (19?8). 

Alt!:ough somewhat flawed by the small size of the 

sample, the results of the. 1978 analysis generally support 
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the hypothesis that obsidian ecc'entrics and incised obsidians 

were locally manufactured from macroc·or~s or large polyhedral 

cores from Highland Guatemala. The circumstance that these 

ceremonial artifacts were of El Chayal.obsidian reinforces the 

relationship between cere:r:2onial use.of obsidian and predominantly 

utilitarian prismatic blademanufacture already suggested by a 

behavioral typology (Fig. 2) and the two, previous, less 

accurate source analyses. 

:ii·urtherYJ.ore, viewing the obsidian industry of Tikal 

a:::: a product of m·::'nufacturing behavior reveals a shift of 

priorities. ~he e~rliest eccentrics were usually made on 

exhausted. cores, the end-p:rodcts of the prismotic blade 

manufacturinG: process. But le.ter eccentrics and i1:cised 

obcidians were usually made on macroblades and other iarge 

pieces, vVD.ich diverted a certain amoUnt Of Obsidian from 

prismatic bla~e production. Ihe so~ioeconoDic causes of 

this shift should be investigated. 

·J:he results of analysis also inciicate thc.t most of 

tt.e grey obsidian poi::.t-knives found·at Tikal are not local 

irnitations of Central ~exican types but rather Central ~exican 
. 

products. ·Together with the presence of green obsidian and 

ott.er impor·ted objects, an exchange network is suggested that 

extended all the way to Central kexic·o. Throughout the Eai·ly 

and i·;liddle Classic I'eriods this network brought a tiny yet 

constant proportion of obsidian into Tikal. 

The identification of Central kexican ~rey obsidian ~lso . 

.supports 'o;oservations of specialized v.·orkshops in the :Sasin 

of .-.. exico. · 'i•orkshops in the vicinity of the grey obsid.ian 

quarries at OtUm.ba (T.J:.. 79) and in ·::.'eotihUBCail itself are 
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interpreted as having specialized in the production of bifaces 

such as point-knives and in the production of scrapers (Spence 

1967; Spence and Parsons 19?2: 120-124; Clark 19?9). It would 

now seem that such secondarily-worked artifact specialization 

was well established by the Early Classic Period. 

The fourteen analyzed point-knives show a general 

corre·spondence between typology and source (Fig. 3). Of the 

four exa:nples not assigned to Gentral a:exican sources, two 

( Fi·.~· ~ 5. ./, j and 3, m) are too fre,gmentary to classify. 

.nov;ever, the two \'lith intact bases (Fig~ 3, k and 3, 1) do not 

fit well iLto Tolstoy's classification. Of these, one (Fig. 

3·, 1) is of Ixtepeque obsidian, while the other (Fig. 3, 1) 

could not be assi~ned to a source. 

At present the place of manuf::icture of the Ixtepeque 

obsidian point-knives (E'ic;. 3, k and 3, 1) is uncertain. They 

wi1e;ht have been made at Tikal from imported macrocores or 

imported macroblades. It OUGht to be possible to test this 

id:ea b:r sourcing small-sized debi tage that might be the result 

·of biface manufacture. Eo-,; ever, only special deposits were 

routinely screened. at '11ikal, so no sample of such debi "ta~·e is 

available at present. On the other hand, so::ne wo::::-ksl:ops 

found at }apalhuapa near the Volcan Ixtepeque showed evidence 

of point-knife productibn, as well as the production of 

ma.c:r·oblades and point-knife· blanks th:~ t may· wsll have been 

intended. for export (Graham and Heizer 1968: lOL+). 

If the tvvo cortical flakes attributed to 31 Chayal 

did cone froc macrocores, they could be considered support 

for the e~rlier findins, achieved with less precise methods, 

tl:at Classic l:erio<i Tikal relied hesvily unon il Cba;yal for 
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. 
its macrocores. It is-possible that some Zl Chayal obsidian 

reached Tikal unworked ·in nodular fo.rm. However, present 

evidence from examined r~~esoamerican. quarries i::J.dicates that 

ra~ obsidian was r~rely transported any distance, particularly 

after the Late ireclassic (Sheets, personal communication 1980). 

To avoid transporting waste, preliminary working into 

macrocores or macroblades took place in workshops near the 

quarries (Holmes 1919: 217-225; Spence and Parsons 1967, 1972; 

Graham and Heizer 1968; Sheets 1975). In any case, flakes 

or small percussion blades bearing cortex are rare at Tikal. 

'{•·e can only speculate about the use of £:1 Chayal stone 

for the ground earspool. This fragment occurret in mixed 

debri2 that i~cluded mostly Early Classic ceraDics with some 

l.·.idd.le and Late_ Classic sherds. It is the onl:f exa..:::ple from 

Tika1 made of obsidian, although in size and shape it is 

si~ilar to the small, heavj flares of jade knovin from both 

the r~.aya area (e.;., Kid-der 1947: Fig. 26) arld Central 

.. exico (e.g. , !~ubin de la Borbolla 1947: F'ig. 16, bottom) 

durir:?; the :SG.rly Classic. It is possible that this earspool 

·.;;·as made in the Gu& terr.alan Richlands, perhaps at Kaminaljuyu, 

v;~ich :.;c: .. Co close to the .il Chayal so:J.rce and which was producinf:•: 

si ilar artifacts of jade at that time (Kidder, Jennint;s, E-hook 

1946: 124;. 

CONCLUDING CO!.:Jv:.:ENT'S 

The 1978 analysis of a sample of secondarily-·t,·orked 

artifacts confirmed the te~tative results of t~o earlier 

solU'ce analyses achieved by less accuro.te methods. '.i.'ikal 

i~::ported most of its obsidiar: from riighland Gu.~·ter:,ala, 
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apparently as macrocores or large polyhedral cores. Durins 

the Classic Period, it also received a very small proportion 

of obsidian from Central ~exico, as finished point-knives, 

green obsidian polyhedral cores, and rare eccentrics ~~d 

other forms. 'fhe inception as .well as the high point of 

tbis latter obsidian exchange network coincides with the 

time of maximum Teotihuacan influence in other aspects of· 

Tikal material culture during the Early Classic • 

.Al thow:;h the presence a.t Tikal of Centrc:l Iv~exican 

green obsidian has been known for a number of years, the 

prssence of Central i.·.exican grey obsidiar.. was discovered 

by anaL.·zing point-knives. Therefore, in attempting· to. 

trace obsidian procurement networks for any particular site 

or region (e.g., Hammond 1972), samples should be taken from 

as many different ty-_pes of artifacts present as possible. 

In assessing the properties' of materials, ancient artisans 

made fine distinctions between them that are now lost to 

us or that v.'e are just begin.ninr:; to discover via 

experimentation. Available evidence demonstrates that 

obsidian from different sources was preferred for different 

types of artifacts (bpence 1967; Spence and Parsons 

1972: 25; Clark 1979). 

Keeping this in mind, it is clear th&t the distance 

over v:hich material is imported cannot be regarded as a 

good indicator of the function of the material at its 

destination. 1:. t Tikal, artifacts of grey and green 

~,.exican obsidian occur predominantly in apparently residential 

contexts of all social classes. Bo~etirnes these artifacts 
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are found in primary middens. Usually, like most of 

the artife.cts from Tikal, they occur in occupation debris 

redeposited as construction fill. They are rare in 

ceremonial contexts. ftliost of the ceren:onially-deposi ted 

obsidian appeBrs to have come from closer sources in the 

Highlands of Guatemala. 

Nearly all of the ceremonial obsidian artifacts seem 

to derive directly or ultimately from Highland Guatemalan 

macrocores or large polyhedral cores irr;ported from the 

production of prismatic blades. That such a connection 

can be made between utilitarian and ceremonial obsidian 

usage demonstrates the ~sefulness of a behavioral 

typology such as pheets' (1975). Furthermore, it shows 

that unless the utilitarian and cere·monial artifacts 

from any particul~r site are studied as a whole, such 

interrela.-cionships of procurement,.technology, and function 

can never come to liEht. 

Recent developments in method permit increased 

preci.:::ion in the sourcinf; of obsidian by XRF and l:.A.~ •• 

Yet the reporting of the results of source analysis often 

overlooks the ancients' interest in obsidian in the first 

place. It is not sufficient to describe an analyzed 

object as an "artifact" as though the type of artifact 

and the wa~r it was manufactured and used did not matter • 

. They do. 
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Fig. 1. Sources and ~ites mentioned (based on Hester et a1 

1971: .Map 4 and Sidrys 1976: Fig. 1) • 

1 Tikal 

2 El Chaya1, Kaminaljuyu 

3 San Martin Ji1otepeque (Rio Pixcaya, A1dea Chatalun) 

4 Ixtepeque, Papa1huapa 

5 Teotihuacan, Otumba 

6 Cerro de las Navajas (Cruz del Mi1agro),Pachuca 

7 Zaragoza 

8 Zinapecuaro, Ucareo 
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Fig. 2. A behavioral typology of the Tikal obsidian industry 

(after Sheets 19?5 and Cle.rk and Lee 19?9)._ * - hypo-thesized. 
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Fig. 3. Fourteen analyzed obsidian point-knives from 

from Tikal, Guatemala. Tentative classification 

after Tolstoy (1971). Drawings by W.R. Coe. All 

to same scale. Length of J is 12.3 em. 

A: 20A-731/74. Otumba. Gary Large (:F'ig. 2, U). 

B: 20£-119/45. Otumba. Shumla (Fig~ 2, z): 

C: 20D-168/15. Zaragoza. Liver~ore-like (Fig. 3, d). 

D: ·26B-6/1. Ucareo type. Livermore-like (:r·ig. 3, d). 

k-:· 431!'-110/23. ..... 
F: 45G-ll/7. 

G: 66H-27/12. 

H: 67~-137/53. 

I: C.7;.-l84/58. 

J: 681-45/20. 

r: : 77;..-17/7. 

L: 78.'.:-15/18. 

M: 98:i<'-17/6. 

1·' • .... . 128E-13/7. 

Otumba. Livermore-like (Fig. 3, d). 

Fachuca. Tip fragment. 

Otumba. Shumla (Fig. 2, z). 

Otumba. Gary ~ypical (Fig. 2, r). 

Otumba. .Shumla (Fig. 2, z). 

~ot assisned to a source. Stemless. 

Not assigned to a sou~ce. Very broad stem. 

Ixtepeque. Very broad stem. 

Ixtepeque. Stemless. 

Otumba. Kent (Fig. 3, k). 
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Table 1. Tikal and Teotihuacan chronologies (after 

Willey and Smith 1969 and Sanders, Parsons, and Santley 

1979)o 



Tikal obsidian - 28 

Tikal periods Ceramic complexes Date Teotihuacan phases 

Terminal Classic 1000 Mazapan 

Eznab 
900 

10.2.0.0.0 Xometla 
_,. 

Late Classic Imix 800 
Oxtotipac 

9 .. 14.0.0.0 700 Metepec 
Middle Classic· Ik Late Xolalpan 
9.~.o.o.o 600 

Late Early Xolalpan 
500 

Early Middle Late Tlamimilolpa Manik 
Classic 400 

Early Tlamimilolpa 
Early 300 

a.1o.o.o.o Miccaotli 
200 

Cauac-Cimi Apetlac 
Late 100 

Teopan 
Preclassic 

Cauac 0 
Oxtotla 

100 
Chuen Patlachique 

200 

Tezoyuca 
300 

Middle Tzec 

Preclassic 400 ;Late Cuanalan 

Eb 500 

600 Early Cuanalan 
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Table 2. Obsidian artifacts from Tikal and Tetitla analyzed 

in 1978. Kote: C - cache, F- burial of problematical 

nature. .A.pproxima te dates of ceramic complexes are given 

on Table 1. 



Tikal catalogue Artifact LBL 

and lot number type Date Description sample no. XRF no. NAA no. 

GUATEAVlLA PROVENIENCE 

El Chalal-La Jola Area 

9B-lj/6( Cll5) Eccentric Middle translucent TIKL-15 8075-R 1055H 

Classic grey 8079-L 

11D-36p/10(Cll) Eccentric Middle translucent TIKL-16 8075-S 

Classic grey, hazy 

bands. 

12B-69f/14(C41) Eccentric Early translucent 

Classic grey, hazy TIKL-17 8075-T 

streaks 

12J-147t/22(Cl20) Eccentric Early translucent TIKL-18 8075-U 

Classic grey, hazy 

bands ... 
11D-216/37(C42) 

~ 
Incised Late translucent TIKL-19 8075-V .. 

~ 

Classic grey, hazy z. • 
dark spots 

.... 
e: 

12C-210i/10(Cl4C) Incised Middle translucent TIKL-20 8075-W ~ 

Classic grey, fine 
"' 0 

haz;r stt-eaks 

36U-7/18 Earspool Manik through translucent· TIKL-21 8075-X 1055Z 

I mix grey, hazy 
banding (more) 



Tikal catalogue Arti.fact LBL 

and lot number type Date Description sample no. XRF no. NAA no. 

66D/29 Cortical Cauac translucent TIKL-25 8075-1 

flake grey, cloudy 

banding 

6?L/11 Cortical Manik or translucent TIKL-26 8075-2 

flake earlier grey, cloudy 

banding 

Ixte12egue ~Sidrzs' source 2-1~ 

78M-15/18 Point- Imix, some clear brown- TIKL-12 8075-0 10?5G 

knife Cauac grey, faint 

hazy streaks 

98F-17/6 Point- Eznab clear brown- TIKL-13 8075-P 

knife grey, faint 

hazy streaks ~ 

~ 
20H-6/3 Prismatic Ik through clear grey TIKL-23 8075-Z ~ 

0 
blade Eznab c' 

1111 .... 
Rio Bxca;ya CSan Martin JiloteEeguel ~ 
12W-10/8 Prismatic Late translucent TIKL-22 8075...;.Y. 1057J ~ 

blade . Preclassic grey,"dusty" 8079-J 
\>1 ..... 

inclusions 
(more) 



Tikal catalogue Artifact LBL 

and lot number type Date Description sample no. XRJ' no. lU.l' no. 

MEXICO PROVENIENCE 

Otumba 1 · llexico 

20A-731/74 Point- Dt, Imix opaque grey TIIL-1 8075-D 10551 

knife 

20B-119/45 Point- Ik, Ik-Imix translucent TIXL-2 8075-E 

kni!e transition grey, !ine 8079-D 

hazy streak• 

43:r-110/23 Point- llanik, Ilt opaque grey TIKL-5 8075-H /10571 

ltni!e 8079-E 

66H-27/12(P231) Point- Late llanik opaque grey TIIL-7 8075-J 

knife 

67.1-13?/5, Point- Late llanik opaque grey TIXL-8 . 80?5-:1 ,.. 
knife ~ 

6?.1-1&4-/58 Point- Late Manik opaque grey 
e. 

TIIL-9 8075-L g. 
knife 01 

~ 

128E-l,/7 Point- llanik, Ik, opaque grey , TIKL-14-.l,B 80?9-G,H ~ 
~ 

knife I mix 

Tet1t1a Plake opaque black TETI-1 8075-3 ~ 
1\) 

Tetit1a Plake translucent TETI-2 8075-4 

grey, dense (~Jore) 

hazy banding 



Tikal catalogue Artifact LBL 

and lot number type Date Description sample no. XRJ' no. BAA no. 

Pachuca 1 Hidalso 

45G-ll/? Point- llanik, aome opaque TIIL-6 80?5-I 

knife later Classic ailver-green 

?8L-10/2 Prismatic llanik, opaque TIKL-24 80?9-!: 1057!: 

blade aostl:;y Iaix brown-green 80?8-D 

Zaryosa1 Puebla 

20D-168/15 Point- Earl:;y Illlix opaque gre:;y TilL-' 80?5-I',Q 1055Y 

knife 

Uoareo tn• 1 llichoacan 

26B-6/l Point- Cauac-Cimi, opaque TI!:L-4 80?5-G 10,7!: 

knife llanik, Ik black 

UNKNOWN PROVENIENCE 

681-45/20 Point- llanik, some opaque . TIIL-10 80?5-11 1036Y i.~ 

~ 
knit• Late Preclassic black 80?9-1' .~ 

??A-17/7 Point:- llanik opaque TIIL-11 80?5-N 10,61: ' • knife throughllllix black ... 
~ ... 

(' 
~ 
'i 
\>1 
\>1 
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Table 3. Results of X-ray fluorescence analyses 

(abundances in ppm). 

Notes to Table 3. 

1 Uncertainty in the Ba measurement, except for Fachuca 

results, is about 4%. 

2 Assignment confirmed by NAA (see Table 4). 

3 NAA (see Table 4) confirmed the El Chayal-La Joya 

assignment of the artifact and indicated that the slight 

deviation from the group averages is due to statistical or 

measurement fluctuation. 

4 The "391 ppm Mn" type with which the representative 

samples, TIKL-1 and TIKL-5, agree in the NAA measurements, 

corresponds closely in chemical composition to the Otum.ba, 

Kexico, obsidian as given by Stross et al (1976) for 

elements measured in common. The entire chemical co~position 

of the "391 ppm Mn" type as measured at LBL is therefore 

assumed to be the chemical composition of Otumba source 

obsidian. 

5 The assignment of the sample to the LBL "252 ppm r .. :n" 

type was confirmed by a NAA measurement. This type corresponds 

closely in chemical coffiposition to the Zaragoza source 

obsidian as given by Stross et al (1976) for the elements 

measured in common. The entire chemical composition of the 

"252 ppm r::n" type is therefore assumed to be the chemical 

composition of the Zaragoza source obsidian. 
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Deaignation - '.._(1),, Ce llb/Zr Sr/Zr 

Artifacts assigned to El ChaYal-La Jola-Corne1ia Dome ~Guatemalal 

source 

·. · TIKL-16 918 52 j: 8 1.,2 .± .08 1., ± .06 

TIXL-17 9,2 JO + 8 1.2, 1.,7 

TIIL-18 906 59± 9 1.25 1.29 

TIIL-19 89, 54± 9 1.21 1.~ 

TIIL-20 895 45 + 9 
' ·- 1.1, 1.,1 

Tm-21( 2 ) 8?4 49 ± 8 1.1, 1.,5 

TIIL-25 885 54 j: 8 1.29 1.,? 

TIIL-26 8?0 50 j: 8 1.28 1.25 

TIIL-15( 2 , ') 896 48 j: 6 .99 1.25 

llean (first 8) 897 51.6 1.23 1., 

iiiSD (first 8) 21 :t-.2 .07 .04 

Reference group 94, 47.4 1.24 1.29 

Artifacts assigned to Ixtepegue (Jutiapal source (R. Si4rys 

2-1 source) 

Tila...12( 2 ) 

TIIL-1, 

TIKir2' 

Mean 

RIISD 

Reference group 

1022 

990 

1018 

1010 

17 

1030 

4' ± 7 

51 ± 9 

44 ± 8 

46 

4.4 

-59 j: .05 .88 j: .04 

o55 -~5 

·54 .92 

.56 .88 

.o, .04 

.57 .90 

(more) 
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:Designation Ba c. :lb/Zr Sr/k 

~tifact assi«ned to San K![tin Jilot•E•gue area 'Chiaal tenazur.:o l 

~Rio Pixcu;a boel 

TIXL-22( 2) 1051 4? ± 4 .85 ± .05 1.66 ± .06 

Reference sroup 1103 4?.4 .~,5 1.64 

~tifact desiseated as Ucareo 'llichoacanl tne 
TIXL-4( 2) 159 ?4 ± 6 1.18 .! .0? .08 ± .02 

Reference group 138;t.19 ?1 ;± 2 1.24 .11 

Artifacts aasi&eed to Otullba 'Kexicol source< 4 ) 

TIKL-1 ( 2) ?16 63 ± 6 .92 + .05 .94.! .03 

TIKL-2 ?86 65.! 6 .81 .88 

TIKL-5( 2) ?35 . 55± 4 .9? .82 

TIKL-7 ?84 65.! 6 .81 .8? 

TIXL-8 ?32 57± 6 .82 .84 

TIKL-9 ?33 56+ 6 .82 .90 

TIXL-14 ?34 54± 6 .?2 .?9 

TETI-1 ?45 54± 6 .85 .89 

TETI-2 ?95 64.! 6 .?9 .91 

lie an ?51 59 .83 .8? 

lU4SD 29 6 .0? .05 

Reference groups 

Stross ,!! .!! 19?6 800-1000 60-65 '1.1.0 '\11.0 

.A.saro .!! .!! n. d. 806 ± 26 54-9±.8 

Artifacts assigned to Pachuca 'Hidalsol source 

TIXL-6 9 106 ± 15 .22 ± .01 ~ .004 

TIXL-24( 2 ) 23 9? ±? .20 c .00§ 

.Mean 16 102 .21 ~ .008 

RMSD .10 6 .01 

· Reference groups 
Stross !! .!! 1976 0-10 110-115 .25 < .006 

.&.aaro .!! .!! n.d. 96-4%,1.9 
(more) 
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Designation Ba Ce Rb/Zr Sr/Zr 
' 

Artifact assigned to Zara~·oza ~Fueb1al source ( 5) 

TIKL-3( 2 ) 434 82 ± 13 .67 .15 

Reference gr.oups 

Stross et a1 1976 500 70 .?9 .21 

Asaro ll ,!!! n.d. 474,i21 75-9±-9 
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Table 4. NelJ,tron activation verification of XRF· 

assignments. Abundances are given in percent for Na and K 

and in parts-per-million (ppm) for the other elements. 

The errors for the individual artifacts reflect the 

precision of the measurement. For the reference groups 

the upper value is the abundance and the.lower value is the 

standard deviation or root-mean-square-deviation (RMSD). 
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Element abund1nc•• and errors 

lin Ba D7 Na% K% 
' TIXL-4 164;±2 154±18 ~.93,io08 2.86,t.O~ 4.43±-30 

Ucareo reference 170 162 3.82 2.91 4.27 
~., ... 

group 4 12 .10 .03 .25 

TIXL-12 45~±5 1064;±28 2.49,t.10 ~.08,t.03 4.2l,t.32 

Ixtepeque Source 449 10~0 2.30 3.05 3.61 

(Sidrys' 2-1 source) 9 .11 .06 .26 

TIKL-21 640,t6 922±35 2.73,t.l2 3.25,t.06 ~-83±-27 

TIKL 15 639±6 926±~2 2.60,t.11 3.2l,t.O~ 3-58±·31 

El Chayal-La Joya-· 649 943 2.66 3.15 3.45 

Cornelia Dome source 13 .11 .06 .26 

TIKL-22 529±5 1130±34 2.18,t.11 2.96,t.03 3.59±·30 

San Martin Jilotepeque 521 1036 2.10 2.92 3.71 

area (Rio Pixcaya type) 10 40 .11 • 06 .24 . 

TIKL-24 1132±11 ~130 16.63,t.21 3.96,t.04 3. 75±· 37 

Pachuca type 1132 ~ 36 16.46 3.81 3.64 

25 .34 .13 .46 

TIKL-1 389±4 811,t28 3.54,i.10 3.24,:t.06 3.5?,t.25 

TIKL-5 395±4 ?58±25 3.61,t.10 3.16,:t.03 ~.83,t-30 

LBL ~91 ppm Mn type 391 8~9 3.29 3.15 3.64 

(very like Otumba source) 6 21 .14 .06. .46 

TIKL-3 250±5 432±25 5.11+.10 3.13,t.06 4.l?,t.24 

LBL 252 ppm Kn type (very 252 488 4.9~ 3.05 4.16 

likely Zaragoza source) 5 14 .10 .06 .12 
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Table 5. Detailed analysis of two unassigned artifacts. 

NAA except where indicated. 

~otes to Table 5. 

1 The measurements·were calibrated with Standard Pottery 

whose composition and abundances are given in Perlman and 

Asaro (1971). The indicated errors are the precision (one 

standard deviation) of measurement. The accuracies can be 

deduced from the uncertainties in Standard Pottery given 

in the reference. 

2 The values in this column are the standard deviations 

measured in seven Zinapecuaro obsidian rocks, or the 

experimental error, whichever is larger. 

3 Ba and Zr data from Ericson and Kimberlin (1977) ~ere 

not included because of uncertainties in these data. 

4 This value was normalized to the LBL calibration system 

with Teuchitlan and .Etzatlan obsidian data. 

5 Measured by XRF. 

.. 
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~l-45/20 ??j,-17/7 Zinapeouaro Zinapecuaro 

(TIIL-10) (TIIL-11) (LBL) 
(Erioeo~ • ~berlin 

1977) 

.. . 1 
6. 5l;t0.10( 1 ) 6.59;t0.15( .2 ) .U% 7.28;t0.1}( ) 

Ba 77} ± 18 }4 ± 9 74 ± 12 (}). 

Ce 60.5;t0.7 47.l;t0.7 59.~.0 51.1 + 1.8< 4 > 

Co l.l6;t0.07 O.}O;t0.05 0.26;t0.06 0.21 ± 0.01 

Cs 5-58;t0.09 10.66,t0.15 8.}2;t0.}0 . 9.9 ± o.8< 4 > 

~ 4.29;t0.10 5-04;!:0.12 * . 4.2};t0.2} 

Eu 0.642;t0.010 0.097;t0.006 O.l29;t0.10 

Pe% 1.277;tO.Ol4 0.733;t0.010 0.75;t0.0} 0.72 ± o.o1< 4 ) 

Ht 4.92;t0.07 4.43;t0.07 4.07;t0.10 4.11 ± 0.18( 4 ) 

K% 3·58±0.17 4.00;t0.22 3.86;t0.30 

La 29o7;!:0o5 22o3;!:0o5 29.l;t4.6 

Lu 0.362;t0.017 0.460;t0.020 0.360;t0.022 

lin 276 ± 5 192 ± 4 175 ± 5 

Be% 3.30;t0.06 3.10;t0.06 2.90;t0.05 

Rb 145 ± 5 209 ± 7 186 ± 10 191 ± 7( 4 ) 

Sb O.l7;t0.04 0.60;!:0.06 0.56,±0.07. 

Sc 3-~9;t0.03 3.15;!:0.03 2.78;t0.06 3.41 + 0.14 

Sm 4.58;t0.05 4.54;!:0.05 4.5l;t0.25 

sr< 5 > 171 ± 26 <18 <13 

Ta 0.990;t0.010 1.671;t0.017 1.310;t0.064 1.51 + 0.11< 4 ) 

Th 10.54,±0.11 18.33;t0.18 16.02;t0.58 16.9 ± 0.9< 4 ) 

u 3.21;t0.03 5.32;t0.04 4.37;t0.17 

Yb 2.~0.03 3.2l;t0.04 2.64;t0.10 2.92 ± 0.28( 4 ) 

zr< 5) 256 ± 38 125 ± 19 112 ± 17 ( 3) 
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Table 6. Contexts of 14 analyzed obsidian point-knives 

from Tikal. Structure group classification follows 

Moholy-Nagy (1976, 1981) where Range Structure Groups 

are considered to have be~n elite residences, 

Intermediate Structure Groups middle status residences, 

and Small Structure Groups lower class residences. 
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Structure 

Tikal catalogue Lot _ Structure group 

.. and lot nUilber Illustration context classification Glassification 

20A-731/74 Fig. 3, a Midden? 
"f, 

Small Small Structure 

structure Group 

20B-ll9/45 Fig. 3, b Sealed • Range Small Structure 

construction structure Group 

20D-168/15- Fig. 3, c llidden_ Small Small Structure 

structure Group 

26B-6/l Fig. 3, d Chultun Chultun Small Structure 

fill Group 

43F-ll0/23 Fig. 3, e Construction Range '!'win Pyramid 

fill structure Group 

45G-ll/7 Fig. 3, f Construction Range Range Structure 

fill structure Group 

66H-27/12(P231) Fig. 3, g Problematic Chultun Small Structure 

burial witb Group 

Teotibuacan 

affinities 

67A-13?/53 Fig. 3, b Construction Small Small Structure 

fill structure Group 

G?A-184/58 Fig. 3, i Sealed Small Small Structure 

construction structure Group 

68I-45/20 Fig. 3, j J41dden? Small Small Structure 

structure Group 

. . 
(more) 

9 
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Structure 

Structure 

group 

and lot number Illustration context · classification dlassification 

77A-17/7 

7814-15/18 

98F-17/6 

128E-13/7 

Fig. 3, k Construction 

1'11.1 

Fig. 3, 1 Mixed surface 

and 

construction 

Fig. 3, m ~idden 

Fig. ;, n .Midden 

Unclassified 

Ball court 

mound 

Range 

structure 

Temple? 

Intermediate 

Structure Group 

Range Structure 

·Group 

Range Structure 

Group 

Range Structure 

Group, Navajuelal, 

Tikal Sustaining 

Area 

.· 

.. 
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