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SOURCES OF SOME OBSIDIAN FLAKES FROM A PALEOINDIAN SITE IN GUATEMALA 

* ** ** t F. H. Stross, F. Asaro, H. V. Michel, and R. Gruhn 

ABSTRACT 

Neutron activation analysis was used to determine the chemical 

composition of sources of obsidian artifacts from the Paleoindian site 

of Los Tapiales in Guatemala with an occupation data of ca. 10,700 

radiocarbon years ago. Three different sources were detecteq, all 

between 50 and 75 km from Los Tapiales. The predominant source repre-

sent~d in our 10 samples was in the Rio Pixcaya area, and another was 

in the Tajumulco area. A third source, identified by comparison with 

other work, appears to be in the area of San Bartolome Milpas Atlas. 

* Participating guest at Lawrence Berkeley Laboratory. 

** Energy and Environmental Division, Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720 

tDepartment of Antropology, University of Alberta, Edmonton 7, Canada 
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The references to a sizable number of analyses of obsidians from 

Mesoamerican sources and sites have been compiled in a new bibliography 

(Stross, Hester, Heizer, and Jack, n.d.). Important sources of supply 

for the Late Preclassic and Classic periods have been recognized, and 

attempts have been made to trace the main routes used in the trade of 

obsidian glass and possibly of artifacts (Heizer, Williams, and Graham 

1965; Cobean, Coe, Perry, Turekian, and Kharkar 1971). During the first 

millenium of our era, and even somewhat earlier, the great obsidian 

deposits of El Chayal (Department of.Guatemala) and Ixtepeque (Depart-

ment of Jutiapa) in southern Guatemala seem to have furnished most of 

the raw material for aboriginal artifacts. The obsidian from the site 

of Los Tapiales (Gruhn and Bryan, 'n.d.) is remarkable inasmuch as the 

date assigned to the Paleoindian occupation of the site (ca. 10,700 

radiocarbon years) precedes by around 7,000 years the earliest 

Mesoamerican obsidian discussed in the articles cited; and the Los 

Tapiales material is not from El Chayal or Ixtepeque. 

Los Tapiales is located on the continental divide at an elevation 

of 3150 meters in the easternmost part of the Department of Totonicapan 

in west-central Guatemala. The assemblage of approximately 100 arti-

facts, excavated from the base of a shallow weathered volcanic ash unit, 

features the base of a fluted point; biface fragments; flake scrapers; ' 

endscrapers, many with lateral spurs; gravers; burins; and retouched 

flakes. Blades were very rare. In terms of raw materials, the flaking 

debitage is comprised of about 76% basalt, 20% obsidian, and 4% chalce-

dony. 
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Tenflakes of translucent grey obsidian from Los Tapiales were 

chemically analyzed at the Lawrence Berkeley Laboratory. Neutron 

activation analysis (NAA) was used as previously described (Perlman and 

Asaro 1969). Only a short irradiation was used, anc1 the abundances of 

six elements (Na, K, Mn, Ba, Dy, and Eu) were determined. The results 

were compared with analytical results obtained earlier on Mesoamerican 

obsidian source material (Stross, Hester, Heizer, and Jack, n.d.). 

They are tabulated in Tables I, II, and III. Some low-precision 

x-ray fluorescence measurements were made on some of the samples, and 

these results are also tabulated in .Table III. Table IV shows a con

cordance of the samples used in the characterizations. 

Of the ten flake samples from Los Tapiales, seven chemically 

match a source of obsidian designated as Rio Pixcaya, Department of 

Chimaltenango. The Rio Pixcaya source samples, collected by R. Sidrys, 

have been subjected to detailed neutron activation analysis at the 

Lawrence Berkeley Laboratory, and the complete results of this work 

are scheduled for later publication. However, the abundance of the 

elements determined by short irradiation ar~ listed in Table II for 

comparison with the seven Los Tapiales samples identified with this 

source. The average difference between the abundances of the seven 

Los Tapiales pieces in this group and those of the Rio Pixcaya samples 

is 2.7% for the six elements determined in the short irradiation 

procedure. We therefore can assign this group of samples to the area 

designated "Rio Pixcaya". 

Two flakes (both labeled LT~E6-40) best match chemically a sample 

collected by R. H. Cobean and designated San Bartolome Milpas Altas 

I 
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(Department of Sacatepequez). The source sample had been analyzed by 

x-ray fluorescence (Stross, Hester, Heizer, and Jack, n.d.). Three 

elements (Mn, Ba, K) which formed the best basis for comparison gave 

an average difference of less than 7% from the work quoted in Table III). 
. . 

Recently, however, doubts have been expressed that San Bartolome 

Milpas Altas exists as a distinct obsidian source (Sidrys 1975). 

Of particular interest is a Los Tapiales sample, which was found 

to be similar in composition to that of a source which has not, to our 

knowledge, been correlated previously with any Mesoamerican artifacts. 

The source is an outcrop in the region of the volcano Tajumulco, in the 

Department of San Marcos, near the southwestern border of Guatemala. 

It was recently sampled systematically by R. Sidrys. The results of 

our short irradiation analysis of "Tajumulco Outcrop #4", submitted by 

R. Sidrys, are shown in Table I for comparison with sample LT-E7-50 

from Los Tapiales. The average difference in the abundances for six 

elements is 2.1%. 

It seems remarkable that no artifacts from the Tajumulco deposits 

appear to have been found in the later, Preclassic and Classic sites, 

which could have obtained obsidian from this substantial source. San 

Lorenzo Tenochtitlan (state of Veracruz, Mexico), an important Olmec 

site, for instance, was well supplied with obsidian from El Chayal and 

Ixtepeque (Cobean, Coe, Perry, Turekian, and Kharkar 1971), both sources 

being located considerably farther away from Veracruz and Tajumulco. 

Los Tapiales is centrally located with respect to the obsidian 

sources that appear to have furnished the material for the samples 

we have analyzed: Rio Pixcaya and San Bartolome Milpas Altas are 
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between 50 and 75 km in an easterly direction, and the Tajumulco 

area is about 50 to 60 km to the west. It is worthy of note that 

obsidian transport covered a fair distance even at the early date of 

the Los Tapiales site. Without more knowledge of this period in 

Guatemala prehistory it is impossible to say whether the obsidian was 

obtained directly from the sources by the Los Tapiales group or by 

trade with other groups. 
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LT-E7-50 

Reference group of 
two samples from 
Sidry's Tajumulco 
source (Sidrys, 
Stross and Asaro 
unpulbished) 

Table I 

NAA Elemental Abundances(a) 

Sample LT-E7-50 and Reference Group Tajumulco Outcrop 4 

Na(%) K(%) 

3.09 ± .03 3.23 ± .22 

3.06 ± .03 3.23 ± .23 

Mn(ppm) 

451 ± 9 

429 ± 9 

Ba(ppm) 

1032 ± 33 

1035 ± 24 

<€·c. j 

Dy(ppm) 

1. 28 ± .10 

1. 29 ± . 09 

Eu(ppm) 

.42 ± .05 

. 395 ± .010 

(a)Abundances are in parts-per-million or in percent as indicated after the chemical symbol. The 
entries after the± sign are the random errors (one standard deviation). Non-random errors ate dis
cussed in Perlman and Asaro (1969). 

Na = Sodium, K = Potassium, Mn = Manganese, Ba = Barium, Dy = Dysprosium and Eu = Europium 
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Table II 

NAA Elemental Abundances(a) 

Seven Los Tapiales Flakes and Reference Group 
from Rio Pixcaya 

' 
Na(%) K(%) Mn(ppm) Ba(ppm) Dy(ppm) Eu(ppm) 

LT-F7-50 2.92 ± .03 3.96 ± .23 521 ± 10 1061 ± 29 2.07 ± .09 .57 ± .05 

LT-E7-40 2.97 ± .03 3.76 ± .28 529 ± 11 1056 ± 37 2.20 ± .12 .61 ± .06 

LT-FS-60 2.92 ± .03 3.14 ± .30 512 ± 10 1084 ± 42 2.29 ± .13 .58 ± .06 

LT-GS-70 2.92 ± .03 3.54 ± .23 516 ± 10 1052 ± 29 2.01 ± .09 • 53 ± • 05 
I 

LT-B3-60 2.94 ± .03 3. 67 ± • 24 524 ± 10 1041 ± 32 2.07 ± .10 .55 ± .05 00 
I 

LT-GS-80 2.99 ± .03 3.43 ± .23 524 ± 10 1072 ± 34 2. 16 ± • 10 .57 ± .04 
\ 

LT-GS-80 2.92 ± .03 3.45 ± .26 521 ± 10 1092 ± 42 2. 14 ± . 12 .55 ± .06 ' 

Average abundances 2.94 3.56 521 1065 2.13 .556 
of 7 samples 

Larger of Root- .03 .26 10 35 .10 .OS 
mean-square deviation 
or average counting 
error 

Reference group of 2.92 ± .03 3. 71 ± • 24 521 ± 10 1036 ± 40 2. 02 ± • 11 .547 ± .007 
2 Rio Pixcaya samples 
(Stross, Asaro and 
Bowman) unpublished 

(a)The significance of the numbers is the same as in Table I . 

. '.1 ~ <( •:::::... -' 
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Table III 

Elemental Abundances 

Sample LT~E6~40 and Reference Group San Bartolome Milpas Altas 

Na(%)(a) K(%)(a) Mn(ppm)(a) Ba(ppm)(a) Dy(ppm)(a) Eu(ppm)(a) Rb(ppm) 

LT~E6~40, #D 3.40 ± .03 

LT~E6~40, #J 

Reference group 
"San Bartolome 
Milpas Altas" 
(Stross et a!. 
m. d.) 

3.38 ± .03 

3.71 ± .25 561 ± 11 

3.82 ± .26 551 ± 11 

3·. 4 (c) 525(c) 

1026 ± 29 3.20 ± .10 . 48 ± .05 

-130(b) 

1058 ± 36 3. 06 ± • 12 .51 ± .010 

1100 (c) 115 (c) 

(a)The significance of the numbers for neutron activation analysis is the same as in Table I. 

(b)X~ray fluorescence measurements in the present work have considerable uncertainties. 

(c) 
X-ray fluorescence measurements; other work. 

Sr(ppm) 

-105 (b) 

115 (c) 

Zr(ppm) 

-125(b) 

125(c) 
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Table IV ~ 

Sample Concordance • 
NM XRF 

Samples Runs 

LT-F7-50 918R E 

LT-E7-40 918S F 

LT-F8-60 918T G 

LT-G8-70 918V I 

LT-B3-60 918W K 

LT-G8-80 (first) 918Y L 

LT-G8-80 (second) 918Z L 

LT-E6-40 (first) 918Q D 

LT-E6-40 (second) 918X J 

LT-E7-50 918U H 

· Tajumulco reference group 

897Q 

897R 

Rio Pixcaya reference group 

799S 

799T 

) 
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.---------LEGAL NOTICE-----------. 

This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the United 
States Energy Research and Development Administration, nor any of 
their employees, nor any of their contractors, subcontractors, or 
their employees, makes any warranty, express or implied, or assumes 
any legal liability or 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. 
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