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With support from the National Geographic Society (Grant No. 8485-08), multi-
disciplinary research was conducted at the site of Chivacabe in the western Highlands of 
Guatemala (Figure 1). This research investigated a previously recorded site that contains 
Pleistocene megafaunal remains and from which a fluted lanceolate projectile point has 
been recovered. The project’s objective was to determine whether the faunal remains and 
cultural materials were associated, or if the two components were deposited 
independently. Investigations included judicious archaeological excavation of exposed 
deposits, a geoarchaeological assessment of the site’s depositional context and history, 
and a paleontological assessment of taxa present at the site and their condition. Absolute 
radiocarbon dates were run on sediment samples collected from documented paleosols, 
and a complete analysis was conducted on the small collection of artifacts that is present 
at the on-site museum. Results of this work indicate that the faunal deposit is 
unassociated with archaeological remains, and offer important information that can help 
to guide future research into the early Paleoindian period of this part of Central America.  

 

 
Figure 1. Location of Chivacabe in western Highlands of Guatemala, near city of 
Huehuetenango. 
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This report briefly presents information about early Paleoindian archaeology in 
the Guatemalan Highlands. Within this context, the site of Chivacabe is introduced and 
previous work here summarized. Findings from archaeological excavations and analyses 
are presented, followed by results of the paleontological and geoarchaeological studies. 
Final conclusions are offered regarding the site and how it can contribute to future 
research. 

 
 

GUATEMALA’S PALEOINDIAN RECORD AND ITS REGIONAL CONTEXT 
 
Only a handful of sites in Guatemala have produced evidence of early Paleoindian 

occupations (Figure 2). All are identified by the presence of fluted lanceolate projectile 
points and only one, Los Tapiales (Gruhn et al. 1977) has also yielded somewhat 
complementary radiocarbon dates. Another site, La Piedra del Coyote, has yielded early 
radiocarbon assays with cultural material, but without technologically diagnostic 
artifacts. In the absence of early dated remains, synthetic studies of site assemblages, or 
assessments of probable geological contexts, the presence of technologically distinctive 
fluted points is the most common means for identifying early Paleoindians in nearly all 
regions of Central America. In North America, fluted lanceolate points appear as early as 
11,500 and certainly by 11,050 RCYA (Waters and Stafford 2007), and fluting is only 
slightly later on South American fishtail points (Bird 1969; see Politis 1991), which 
extend to approximately 10,000 RCYA. These dates, though imprecise, help establish a 
provisional temporal framework for understanding early Paleoindians in Central 
American. Other than a sparse list of sites, very little is actually known about the earliest 
occupations in the Guatemalan Highlands. For example, it is unknown when people first 
came to the region, what their subsistence or social practices were, or precisely when they 
might have transitioned to a broad-spectrum foraging way of life that typically 
characterizes the Archaic period (see Dillehay 2009). Given how little is known of these 
issues, the Chivacabe project, like others from southern Mesoamerica, stands to 
contribute a great deal of information to this topic.  

In terms of the Guatemalan record, fluted lanceolate points have been found at 
San Rafael just north of Guatemala City (Coe 1960), near Chajbal in the Quiche Basin 
(Brown 1980), and Chivacabe outside of Huehuetenango (Hayden 1980). A lanceolate 
point from near Nahuala is currently on display in the Popol Vuh Museum in Guatemala 
City. The base of another lanceolate point was excavated at Los Tapiales (Gruhn et al. 
1977); this remains the only excavated fluted point from Guatemala (Figure 3). The San 
Rafael point is most likely of El Chayal obsidian, while the Los Tapiales fragment is 
described as basalt. Points from Chivacabe, Nahuala, and Chajbal appear to have been 
made from the same coarse-grained matte obsidian, possibly from the Tajamulco source 
in western Guatemala. Brown (1980:317-318) reports, without illustrating, the base of a 
fishtail point from the Quiche Basin, and describes two artifacts from near Guatemala 
City as “probable fluted point base fragments” (Brown 1980:313). These also are 
identified as fishtail points, though this assessment requires substantiation. Needless to 
say, dating early occupations in Guatemala based on this sparse record is problematic; the 
only sites that have yielded early dates and artifacts are Los Tapiales and La Piedra del 
Coyote (Gruhn et al. 1977).  

 2



 
Figure 2. Regional map of early Paleoindian and related sites found in and near the 
Guatemalan Highlands.  
 

Extensive excavations were carried out at Los Tapiales, and artifacts together with 
radiocarbon evidence suggest that the site was visited repeatedly over a nearly 11,000 
year span. A fluted point base was found near a radiocarbon date of 9860 +/- 185 RCYA. 
Considering this date together with two earlier ones, and the expected ages of fluted 
points based on records in North and South America, Gruhn et al. (1977:245) see the 
evidence as indicating a single Paleoindian visitation approximately 10,700 RCYA.  

Although Los Tapiales is the best reported Paleoindian site from Guatemala, the 
quality of the radiocarbon technique available to researchers at the time poses problems 
for contemporary interpretations of the site’s record. The use of pooled dates, while 
necessary for attaining suitable sample sizes, renders imprecise, if not inaccurate, the 
resulting assay for dating actual cultural events. Additionally, the presence of Holocene-
era assays raises the possibilities that (1) not all carbon recovered in excavation is of 
cultural origin or (2) that the site was visited repeatedly through the Archaic period. 
Strata at the site were poorly defined, and if stratified components were present they were 
not identified in excavation. However, the accompanying lithic assemblage provides 
some additional confirmation of the early Paleoindian component. Although less 
technologically distinctive than fluted points, other tool forms that were recovered 
include spurred end scrapers, burinated flakes, gravers, and an artifact described as a 
unifacial point that in reality is a limace, not uncommonly found in Clovis assemblages 
(Figure 4). Other items included biface fragments and a prismatic blade segment.  
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Figure 3. Reported fluted points from Guatemala.  
 

Only a modest amount of information is available for comparison from 
neighboring regions (Table 1). The only other dated fluted points from southern 
Mesoamerica are those from the Los Grifos rock shelter in Chiapas. Early excavations by 
Joaquín García-Bárcena and Diana Santamaría recovered a small lanceolate point and 
fragments of two fishtail points from strata bracketed by dates of 8930 +/- 150 and 9540 
+/- 150 RCYA (Santamaría 1981). These dates compare favorably with the one closest to 
the Los Tapiales point (9860 +/- 185 BP), and seem to indicate a somewhat younger age 
for fluted points in Mesoamerica, perhaps between 9800-8900 RCYA, than are found 
elsewhere in the Americas. The possibility that fluting is later in Mesoamerica than 
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elsewhere in the New World is highly speculative and requires much additional research 
in order to be substantiated. Yet if future research confirms this to be the case, it would 
have significant implications for approximating the ages of cultural sequences and events 
defined by the presence of fluted points in Mesoamerica. Another possibility to consider 
is that the Los Grifos dates are somehow inaccurate or misleading, perhaps as a result of 
disturbed strata in the shelter or some other factor, and do not truly reflect the antiquity of 
fluted points in the region. Considering that only Los Tapiales and Los Grifos have 
produced fluted points from dated contexts, the real age of these distinctive artifacts 
across the region should be considered unresolved at present. 

 
Figure 4. Artifacts from Los Tapiales are characteristic of early Paleoindian technology. 
A) prismatic blade segment, B) spurred end scrapers, C) limace, D) burinated flakes and 
flake tools, E) graver, and F) fluted point base (from Gruhn et al. 1977). 
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Table 1. Regional sites with dated evidence for early occupation. 

Site  Sample 
Radiocarbon 

Age BP 
Calibrated BP 
Probabilities 

Citation 

I‐10760  8930 +/‐ 150 
10,384‐10,317 BP (2.6%), 
10,301‐9557 BP (92.8%) 

Santamaría 1981 

I‐10761  9460 +/‐ 150 
11,186‐10,375 BP (94.2%), 
10,351‐10,344 BP (0.3%), 
10,321‐10,300 BP (0.9%) 

Santamaría 1981 Los Grifos 

I‐10762  9540 +/‐ 150 
11,236‐10,487 BP (94.6%), 
10,460‐10,434 BP (0.8%) 

Santamaría 198 

Gak‐4885  4730 +/‐ 100 
5661‐5277 BP (92.7%), 
5167‐5127 BP (1.4%), 5108‐
5071 BP (1.3%) 

Gruhn et al. 1977: Table 2 

Gak‐4886  4790 +/‐ 100  5729‐5311 BP (95.4%)   Gruhn et al. 1977: Table 2 

Gak‐4887  7150 +/‐ 130 
8286‐8264 BP (1.0%), 8205‐
7690 BP (94.4%) 

Gruhn et al. 1977: Table 2 

Gak‐2769  7550 +/‐ 150  8643‐8014 BP (95.4%)  Gruhn et al. 1977: Table 2 
Gak‐4888  7820 +/‐ 140  9009‐8385 BP (95.4%)   Gruhn et al. 1977: Table 2 
Birm‐1630  7960 +/‐ 160  9263‐8433 BP (95.4%)  Gruhn et al. 1977: Table 2 

Tx‐1630  8810 +/‐ 110 
10,175‐9580 BP (94.0%), 
9575‐9560 BP (1.4%) 

Gruhn et al. 1977: Table 2 

Gak‐4890  9860 +/‐ 185  11,994‐10,736 BP (95.4%)  Gruhn et al. 1977: Table 2 

Tx‐1631  10710 +/‐ 170 
13,061‐13,019 BP (1.2%), 
12,974‐12,124 BP (94.2%) 

Gruhn et al. 1977: Table 2 

Los 
Tapiales 

Gak‐4889  11170 +/‐ 200  13,399‐12,651 BP (95.4%)  Gruhn et al. 1977: Table 2 
Tx‐1633  5320 +/‐ 90  6283‐5927 BP (95.4%)  Gruhn et al. 1977 

Tx‐1635  9430 +/‐ 120 
11,134‐10,376 BP (94.3%), 
10,351‐10,344 BP (0.3%), 
10,320‐10,300 BP (0.9%) 

Gruhn et al. 1977 

Tx‐1634  10020 +/‐ 260 

12,526‐12,465 BP (1.2%), 
12,434‐11,063 BP (89.5%), 
11,030‐11,000 BP (0.6%), 
10,970‐10,789 BP (4.1%) 

Gruhn et al. 1977 

La Piedra 
del 
Coyote 

Tx‐1632  10650 +/‐ 1350 
16,993‐9370 BP (95.2%), 
9365‐9304 BP (0.2%)  

Gruhn et al. 1977 

Beta‐
171706 

9210 +/‐ 60 
10,548‐10,535 BP (1.1%), 
10,520‐10,241 BP (94.3%) 

Scheffler 2008: Table 4 

Beta‐
171700 

9240 +/‐ 40 
10,546‐10,537 BP (1.0%), 
10,520‐10,262 BP (94.4%) 

Scheffler 2008: Table 4 

Beta‐
171699 

9290 +/‐ 40 
10,586‐10,370 BP (89.3%), 
10,357‐10,337 BP (1.8%), 
10,332‐10,297 BP (4.3%) 

Scheffler 2008: Table 4 

ISGS‐2965‐2  9450 +/‐ 70 
11,075‐10,945 BP (16.0%), 
10,875‐10,510 BP (79.4%) 

Scheffler 2008: Table 4 

Beta‐
156245 

9590 +/‐ 60  11,165‐10,737 BP (95.4%)  Scheffler 2008: Table 4 

Beta‐
156246 

9600 +/‐ 60  11,170‐10,745 BP (95.4%)   Scheffler 2008: Table 4 

Los 
Grifos, 
Esperanza 
Phase 

ISGS‐2966‐3  9970 +/‐ 70 
11,747‐11,737 BP (0.6%), 
11,719‐11,238 BP (94.8%) 

Scheffler 2008: Table 4 
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Fixing the approximate termination dates for fluted points is possible by using at 
least a couple of important data sets. One important site for understanding the period of 
time between 10,000-9000 RCYA is the El Gigante rock shelter in western Honduras 
(Scheffler 2001, 2008). Among the 17 dates from this site is a series of seven assays that 
range from between 9970 +/- 70 and 9210 +/- 60 RCYA, what Timothy Scheffler terms 
the Esperanza Phase, and that are associated with a number of typologically similar 
projectile points showing no evidence of fluting (Scheffler 2001:11). These important 
points have bifurcated stems, and each has a distinctive thinning flake removed by hard 
percussion from the base. These facets may have acted in the same way as flutes for 
facilitating the hafting of these points to a foreshaft. However, they appear to have been 
removed as one of the final acts in the production of these points rather than during the 
process of manufacture as common of truly fluted points. These points are clearly not of 
the lanceolate or fishtail fluted point varieties. Viewed together with Esperanza Phase 
bone implements and even cordage, Scheffler suggests that the site’s occupants were 
engaged in general foraging and maintained broad-spectrum diets, even while 
contemporary populations to the west may have maintained more nomadic lifestyles.  

Complementary evidence for the subsistence adaptation noted by Scheffler is 
available from the Santa Marta rock shelter in Chiapas. The early dates reported by 
Santamaría (1981) from nearby Los Grifos appear to fall right at the end of the 
Pleistocene, and according to Guillermo Acosta (2006) may mark the transition to 
generalized Archaic forager lifeways across the region. Acosta (2008: Table 7) has 
recently completed a comprehensive study of Santa Marta that included conducting new 
excavations. He presents a sequence of 19 radiocarbon dates compiled during his work as 
well as earlier projects at the site by García-Bárcena and Santamaría (1982) and 
MacNeish and Peterson (1962) that together reflect long-term, near continuous 
occupation spanning approximately 1100 +/- 70 RCYA to 10,055 +/- 90 RCYA. Results 
of intensive investigations by three separate project and the site’s long radiocarbon 
sequence make it easily one of the best documented preceramic sites in southern 
Mesoamerica. However, the site lacks any evidence of fluted point technology in its 
lower deposits. While admittedly not confirming evidence for the presence of fluted 
points in the region, this absence is notable and may indicate that fluting was not 
practiced as late as ca. 10,055 RCYA. Moreover, the record of forager adaptations 
reflected by the site’s tool kit beginning around 10,000 RCYA seem to confirm 
Scheffler’s statement regarding the timing of regional adaptations.  

 
 

CHIVACABE SITE BACKGROUND 
 
Given the scarcity of information from early sites in southern Mesoamerica, it is 

important to define the early Paleoindian record at regional scales. The site of Chivacabe, 
located not far from the Quiche Basin and Los Tapiales project areas, offers an excellent 
opportunity for contributing to such research. The site is located on a deep alluvial terrace 
of a small stream that drains into the Rio Selegua and the Huehuetenango Basin (Figure 
5). Relatively steep valley sidewalls are present to the northwest, and the terrace slopes 
gradually down-slope to the east. The site is an important component of Guatemala’s 
natural and cultural patrimony; it is considered by some to have been a place where early 
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Paleoindians exploited now-extinct megafauna. An on-site museum presents findings 
from earlier projects, including a small collection of obsidian artifacts, and the bone bed, 
approximately 4 meters below the modern surface, remains open for viewing.  

 

 
Figure 5. Image from Google Earth looking west from the Huehuetenango Basin. 
 
 
Discovery and Early Excavations 
 

This site was discovered in 1976 when the landowner, Octavio Alvarado 
Villatoro, and his brother dug a well in search of water. Instead, at approximately three 
meters they encountered a layer of Pleistocene fauna. From 1977-1978, Herb Alexander 
and Brian Hayden of Simon Fraser University opened a horizontal block and noted the 
presence of what they identified as mastodon, horse, glyptodont, peccary, and deer, 
noting the presence of multiple individuals in some cases (Figure 6).  

In 1979, John Cocks, also of Simon Fraser, returned to the site. The 1979 season 
is important to the understanding of the site for a couple of reasons. First, Cocks appears 
to have conducted some limited test pitting in other areas across the broad alluvial terrace 
on which the site is located. Also, many of the exposed fauna at the site are labeled with 
an alpha-numeric code that contains “79” (other elements of this label designate unit and 
bone number within unit), suggesting that this work was done during that season. Finally, 
all of the artifacts present in the on-site museum are labeled using the same system seen 
in the bone deposit. Based on this information, a possible conclusion is that all these 
artifacts were recovered during the 1979 season. However, unlike the previous seasons, 
no notes, records, maps, reports, photos, or other documentation from 1979 can be 
located. Additionally, many of the faunal specimens bearing the “79” label are known to 
have been exposed in earlier seasons, making it likely that this notation was simply 
applied to pre-existing remains and materials. Finally, if the artifacts were recovered 
during that excavation, their original provenience remains unknown (their provenience is 
unknown regardless of when they were recovered, yet the presence of the label indicates 
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that they were on site at least by 1979). The only available report from this work is by 
Hayden (Hayden and Cocks 1978) following the 1978 work, and no mention is made of 
any artifacts whatsoever. 

Upon the conclusion of the 1977-1979 Simon Fraser work, the bone bed was left 
open and has since become a site of local and national interest. Fauna including 
mastodon, glyptodont, horse, and white tail deer were recovered. Based on the impression 
that the setting was almost entirely colluvial slope wash, and the infrequency of artifacts, 
Hayden concluded that it is likely a poor candidate for containing evidence of early 
human occupations (Hayden 1980:702). However, this early work did recover a 
glyptodont scapula that shows an apparent puncture hole, which, it was determined, may 
have been caused by human action (this impression is refuted below). After parts of the 
excavations had been completed, the fluted point described earlier was recovered from 
the surface, providing further indication of a Paleoindian presence (Hayden 1980).  
 

 
Figure 6. Map of excavation units (pozos) from Canadian projects at Chivacabe. 
 
 
1991 Excavations 
 

The site was revisited in 1991 by a team directed by Guatemala researcher Sergio 
Ericastilla Godoy (Ericastilla 1992). This team slightly enlarged the original excavation 
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by adding a 2-by-2 meter unit to the southwest corner of the existing block (pozo 92-1, 
see Figure 6). This project recovered additional faunal specimens and collected samples 
for further analyses. Contrary to Hayden and Cocks (1978), Ericastilla was optimistic that 
the site contains artifacts associated with the faunal remains and lists a small number of 
lithic pieces that were probably modified by humans and that could be considered 
artifacts (Ericastilla 1992:6). He also cited additional paleontological evidence for human 
agency including horizontal cut marks on deer antlers, the punctured glyptodont scapula 
mentioned above, modified proboscidean molars of different ages, and a longitudinally 
fractured proboscidean rib that did not appear to have been broken under natural 
conditions (Ericastilla 1992:7-8).  

 
 

2008-2009 INVESTIGATIONS 
 
 In order to reconcile these contrasting assessments of the site, research was 
planned in consultation with the Departamento de Monumentos Prehispanicos y 
Coloniales of the Direccion General del Patrimonio Cultural y Natural-Instituto de 
Antropologia e Historia de Guatemala, and with the Villatoro family, and carried out 
between December, 2008 and February, 2009. The objectives of this work were to 
conduct limited new excavations from layers of the site containing bone materials; to 
investigate and reconstruct the site’s depositional context and history; and to examine, 
inventory, and improve the preservation condition of the exposed faunal remains. The site 
area was also mapped, including a topographic map of the alluvial terrace. Finally, 
analyses were conducted of the artifacts contained in the on-site museum, and the 
museum structure itself was given a new coat of interior and exterior paint (Figure 7).  

As part of the site mapping work, a datum was established next to the open block 
and assigned an arbitrary opening elevation of 100.00 m. Elevations of all strata, samples, 
and excavations were recorded in relation to this datum. Using a total data station, an 
elevation map was created of the alluvial terrace in which the site is located. This map 
(Figure 8) extends north almost to the peak of the valley sidewall, and southeast along the 
course of the small stream that defines the valley and across to the opposing terrace cut-
bank. Elevation values recorded during this mapping also allowed geologic samples taken 
from different exposures to be correlated with one another. 

Three excavation units were carried out in the 2008-2009 season (Figure 9). Two 
profiles (Columnas A and B) were also cleaned and documented for geoarchaeological 
data (described below). The 1977-1979 work had left a “witness column” (referred to by 
the Villatoro family as the ‘monticulo’) measuring slightly more than 1-by-1 meter in 
size, and Ericastilla’s 1991 excavations had left a 1-by-2 meter bench (banca) along the 
south wall of the exposure. These two blocks constituted the focus of the new project. In 
addition, permission was granted for a new 1-by-2 meter unit beginning at modern 
ground surface (en cima). Opening and closing elevations and total excavated volumes 
for all units are shown in Table 2. Units were excavated in 20, 10, or 5 centimeter levels, 
depending on where they were in relation to the bone deposits. Excavations of the 
montinculo and banca began above the bone layer and terminated below it, while the en 
cima unit began at the modern ground surface down to a depth of ~1.5 meters. All 
sediments removed from these units were screened through nested screens of ¼” mesh 
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and window screen. No artifacts were recovered from any of these excavations, leading 
to the conclusion that no cultural materials can be expected to occur in association with 
the faunal deposits. Indeed, the only artifact recovered during the entire project was an 
obsidian flake found in an in-filled channel approximately 8 inches below the ground 
surface in the block’s south wall profile. In addition to the field work, the entire bone bed 
was remapped by hand and using TDS control points so that the deposit could be 
referenced to the site grid. 
 

 
Figure 7. Overview photos of Chivacabe looking east into the Huehuetenango Basin, with 
site visible at right (A); the front of the newly painted museum (B); views of existing 
panels displaying generalized Paleoindian and Archaic information for the New World 
(C, D); the open roof covering the bone bed (E); and the exposed bone deposit (F). In F, 
part of the unexcavated monticulo is visible in the foreground, while the banca is visible 
at upper left. 
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 Table 2. Excavation units opened during the 2008-2009 work at Chivacabe. 
Unit  Opening Elev.  Closing Elev.  Total cubic meters excavated 

Monticulo (~1x1m)  97.35  95.90  1.45 m3

Banca (~1x2m)  97.30  96.24  2.12 m3

En Cima (1x2m)  100.44  98.90  3.08 m3

 

 
Figure 8. Topographic map of Chivacabe and associated alluvial terrace. The Villatoro 
family compound is the arrangement of red-roofed structures at lower right, while the 
bone bed and associated displays, including the museum, are the tin-colored roof in the 
center and the arrangement of three red-roofed structures immediately to the south.  
  
 In addition to the mapping and excavations, a descriptive analysis was conducted 
of the artifacts that are currently housed at the on-site museum. This work is an extremely 
important as aspect of the project. As discussed above, the original provenience of these 
artifacts is not clear, but based on the results of the 2008-2009 excavations, they are 
highly unlikely to have been recovered during the 1977-1978 work. The Villatoro family 
was asked about the origin of the artifacts, with mixed responses. Don Octavio Villatoro 
recalls them being found during excavation of the bone bed. However, a son, Jose 
Raphael Alvaredo described them being picked up from the yard of the family 
compound. Further inquiry concerning the methods for opening the 1977 block revealed 
that heavy machinery was used to remove earth down to approximately 50 cm above the 
bone layer, at which point excavations were continued by hand (Figure 10). The removed 
earth was eventually leveled to provide the parking area for the museum and bone bed 
display. According to Hayden (1980), the fluted point was also recovered from the yard. 
Based on this information, it is a possibility that the backhoe removal of overburden 

 12



incidentally removed archaeological remains that were located at some unknown depth 
above the faunal deposit (see geoarchaeology results, below). Presently, this possibility 
remains unconfirmed. 
 

 
Figure 9. Map of open block showing new excavations. “Pozo” is the hand-dug well in 
which the faunal remains were first identified. Simon Fraser units were identified by nails 
that had been left in place (corner designations are in Spanish).  
 

A total of 53 obsidian and non-obsidian pieces of stone considered non-local to 
the site are presently located in the museum. Of these, 43 are of obsidian and all of these 
are considered to have been brought on-site by prehistoric people. Although many can be 
identified as early Paleoindian with fair confidence based on technological characteristics 
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(Figure 11), others can not (Salinas and Lohse 2009). A moderate amount of prismatic 
blade material is present, and these artifacts in particular are problematic. Prismatic 
blades, while commonly found in Paleoindian contexts, also occur sporadically 
throughout the Archaic and in later Maya periods as well. Included among the other 
artifact types considered to be strong evidence for an early Paleoindian component are 
flake scrapers, a burinated flake, three gravers, and a distinctive spurred end scraper. 
Other obsidian artifacts include thinning flakes, small flake cores, and other fractured 
pieces that can not be more clearly identified.  
 

 
Figure 10. Overviews of the Chivacabe display as it was left following the Simon Fraser 
and 1991 excavations, looking west (A) and at east profile (B). On north wall (at right in 
A), gouges can be seen from backhoe removal of the overburden. According to the 
Villatoros, the machinery accessed the block from the east by a sloping earthen ramp. 
This disturbance is seen in the east wall profile as the abrupt contact between sediments 
and the gravel-heavy deposit. The top of the monticulo (at bottom in A) retained ~20 cm 
of this disturbed layer, which is visible in (A). 
 

One of the obsidian items was a very small piece of green Pachuca obsidian from 
Central Mexico (Figure 12). Although not from a known context, the possibility that 
early Paleoindian occupants at the site had access to, either directly or through trade, 
Central Mexican obsidian is a potentially significant point, and would indicate either 
long-distance trade networks, even at this very early time, or the extreme distance 
covered by these early bands in their seasonal mobility cycles. 

Nine objects are of other kinds of stone and might or might not have been brought 
on-site by people (Figure 13). This portion of the assemblage includes a heavily battered 
large quartzite cobble, six fragments of silicious stone, and two pieces of what may be 
basalt. Many of these appear clearly fractured by human agency, while others are 
ambiguous. Although not all of the raw material types are identified, several of these 
types of stone do not occur in the local geology, particularly the fine-grained materials. 
These are the best candidates for representing additional evidence for cultural activity at 
this locale. Preliminary technical observations for the obsidian assemblage are presented 
in Table 3. Non-obsidian artifacts are not included because, overall, they are somewhat 
more ambiguous about their cultural origin. 
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Figure 11. Examples of artifacts in the on-site museum at Chivacabe, including flake 
scrapers (1036-17, 1036-19, 1036-18), burinated flake (1036-15), graver (one of three, 
1036-13), biface (1037-3), spurred end scraper (1036-20), and heavily utilized 
macroblade segment (1037-1). All but the utilized blade segment and perhaps the biface 
fragment are believed to be distinctively late Paleoindian based on their technological 
attributes.  
 

In general, this modest assemblage contains some characteristics of early 
Paleoindian assemblages reported elsewhere in Guatemala. Clearly, the fluted point is the 
most distinctive artifact in terms of fixing humans at this location in the Terminal 
Pleistocene. However, it is felt that, as more assemblages are recovered from the region 
with better contextual and temporal control, the material from Chivacabe will become 
even more important as a comparative resource. Even preliminary comparisons with 
other site assemblages, most of which are reported in far less detail than the one from 
Chivacabe, show some important similarities that potentially will be very important for 
future work (Table 4). 
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Figure 12. Close up of the small piece of Pachuca obsidian (specimen 1036-26) from 
Chivacabe. 
 
Table 3. Preliminary technical characteristics of obsidian artifacts from Chivacabe 
(analyses and visual source data by Luis Méndez). 
Specimen 

No. 
Material 

Technical 
Category 

Platform  Termination 
Evidence 
of use? 

1036‐1  Obsidian, SMJ  Thinning flake  faceted  feather  No 
1036‐2  Obsidian, SMJ  Thinning flake  fractured  fractured  No  
1036‐3  Obsidian, EC  Small biface  ‐  ‐  Yes 
1036‐4  Obsidian, SMJ  Proximal blade 

segment 
‐  step  Yes  

1036‐5  Obsidian, SMJ  Medial blade 
segment 

‐  ‐  Yes  

1036‐6  Obsidian, EC  Medial blade 
segment 

‐  ‐  Yes  

1036‐7  Obsidian, EC  Medial blade 
segment 

‐  ‐  Yes  

1036‐8  Obsidian, EC  Proximal blade 
segment 

Single‐facet, 
lenticular 

‐  Yes  

1036‐9  Obsidian, EC  Blade  Single‐facet, 
lenticular 

hinge  Yes  

1036‐10  Obsidian, SMJ  Proximal blade 
segment 

fractured  crushed  Yes  

1036‐11  Obsidian, EC  Medial blade 
segment 

‐  ‐  Yes  

1036‐12  Obsidian, SMJ  Possible medial  ‐  ‐  Yes  

 16



blade segment 
1036‐13  Obsidian, Taj  Graver   ‐  ‐  Yes  
1036‐14  Obsidian, EC  Graver   ‐  ‐  Yes 
1036‐15  Obsidian, EC  Burinated flake  ‐  hinge   Yes  
1036‐16  Obsidian, EC  Possible burin  ‐  ‐  Yes  
1036‐17  Obsidian, SMJ  scraper  ‐  ‐  Yes  
1036‐18  Obsidian, EC  scraper  ‐  ‐  Yes  
1036‐19  Obsidian, ind.  scraper  ‐  ‐  Yes  
1036‐20  Obsidian, SMJ  Spurred 

endscraper 
fractured  ‐  Yes 

1036‐21  Obsidian, EC  Bipolar flake  fractured  step  No  
1036‐22  Obsidian, EC  Possible medial 

blade segment 
‐  hinge  Yes  

1036‐23  Obsidian, EC  Flake   unprepared  feather  No 
1036‐24  Obsidian, EC  Possible blade 

segment 
fractured  step  No 

1036‐25  Obsidian, EC  Possible blade 
segment 

fractured  step  No 

1036‐26  Obsidian, PCH  Flake   fractured  feather  No  
1036‐27  Obsidian, SMJ  Flake   fractured  hinge  No  
1036‐28  Obsidian, SMJ  Flake   fractured  crushed  Yes 
1036‐29  Obsidian, EC  Cortical flake  faceted  crushed  No  
1036‐30  Obsidian, EC  Flake   faceted  crushed  Yes  
1036‐31  Obsidian, EC  Flake  unprepared   feather  Yes  
1036‐32  Obsidian, SMJ  Medial flake 

fragment 
‐  ‐  Yes  

1036‐33  Obsidian, SMJ  Possible medial 
blade segment  

‐  ‐  No 

1036‐34  Obsidian, SMJ  Angular fragment, 
core? 

     

1036‐35  Obsidian, SMJ  Core, bipolar   faceted     
1036‐36  Obsidian, EC  Core   fractured     
1036‐37  Obsidian, EC  Bipolar flake?  faceted  hinge  No  
1036‐38  Obsidian, SMJ  Flake fragment  fractured  fractured  No 
1036‐39  Obsidian, SMJ  Flake fragment  fractured  fractured  No 
1036‐40  Obsidian, EC   Flake fragment  fractured  fractured  No  
1036‐41  Obsidian, EC  Flake fragment  fractured  fractured  No 
1037‐1  Obsidian, EC  Medial blade 

segment 
‐  ‐  Yes 

1037‐2  Obsidian, SMJ  Flake   faceted  Hinge and 
feather 

Yes 

1037‐3  Obsidian, EC  Biface        
EC: El Chayal obsidian 
SMJ: San Martin Jilotepeque obsidian 
PCH: Pachuca obsidian 
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Figure 13. Non-obsidian artifacts and possible artifacts from Chivacabe. 
 
Table 4. Comparison of reported early Paleoindian assemblages from Guatemala. Fishtail 
point from Quiche Basin requires confirmation, and the reported “Clovis” point from that 
project is more accurately described as a late-stage preform based on personal 
observation. Nahuala and San Rafael include only surface finds of fluted points. 
 Chivacabe  Los Tapiales  Quiche Basin  Nahuala  San Rafaal 
Fluted point  X  X    X  X 
Preform with 
overshot flaking 

  X  X     

Spurred endscraper  X  X  X     
Burinated flake  X  X  X     
Denticulate (graver)  X  X  X     
Blade segment  X  X       
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Limace    X       
Flake cores  X  X  X     
Blade cores           
Channel flakes    X       
Biface, general  X  X       
End scrapers, flakes  X  X       
Side scrapers, flakes  X  X       
Burinated biface    X       
Burin spall    X       
Platform grinding    X       
Biface thinning 
flakes 

X  X       

Fishtail point      X?     
Obsidian, 
Guatemalan 

X  X    X  X 

Obsidian, Pachuca  X         
Basalt    X       
Chert or similar 
stone 

X  X       

 
 
 

REPORT ON THE 2009 SEASON PALEONTOLOGY AT CHIVACABE 
 

Jim I. Mead 
 
 Jon Lohse requested that we: 1) identify the fossils still in situ within the pit; 2) as 
possible, clean, conserve, and repair the fossils still in situ within the pit; 3) identify the 
fossil specimens on display in the museum and in the storage cabinet in the Villatoro 
house; 4) create at least one professional publication that describes the fossils from the 
site; and 5) conserve and identify any new fossil specimens that might be excavated in 
the 2009 field season. We approached all the fossils with the concept to create a quality 
professional publication about the fossils from the site, and to have the remains in an 
adequate state of archivalness both for the museum display and the outside in situ exhibit. 
Bone material was located in three separate places: in the exposed pit, on display in the 
museum, and in a small cabinet inside the Villatoro house. All work was performed by 
Jim Mead, Sandra Swift, and Arturo Baez. 
 
 
Methods 
 
 For bones in the pit, photographs were taken at the beginning prior to any work 
being conducted. Each bone was examined for both archival quality and identification. 
Although we understand that previous work was conducted on the remains, our approach 
was as if we were just beginning on newly-excavated bone. Each bone was dusted. Each 
bone was to have more of the surrounding sediment removed yet still leaving the fossils 
on the original pedestals. Once a specimen was ready to work with, I proceeded to 
identify each specimen to skeletal element and then to some taxonomic level. Specimens 
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deemed useful for identification of taxon were measured and then photographed for both 
record and publication. 
 Each bone presently on display in the museum was removed from the display 
case, evaluated for conservation, measured, identified, photographed for archive and 
publication, and repaired as needed.  

Each bone located in the small cabinet inside the Villatoro home was removed, 
evaluated for conservation, measured, identified, photographed for archive and 
publication, and repaired as needed.  

 
  
Observations and Conservation 

 
PaleoBond 750 was used to glue. Paleo-Poxy (epoxy putty) was used when large 

cracks or support areas were needed. Although other weights of PaleoBone are available 
(Penetant, 40, 100 etc.), these were not used but might be used for future work. Activator 
and Debonder were used as needed. Butvar 76 (acetone base) was used for deep, 
penetrating preservation. Most often we used medium-thin solution to create as deep a 
penetration as possible. Six small baby food jars of acetone to ½ small baby food jar of 
Butvar 76 powder creates a medium thickness solution; this was used most often. Four 
jars of acetone to ½ jar powder would create a very thin solution. Both the PaleoBond 
and the Butvar 76 are reversible if desired in the future. 

On virtually all of the bone specimens, we observed what appears to be white 
glue. Don Villatoro showed us a bottle of polyethylene glycol 1500 that was apparently 
used on the bones (for this report, the term ‘white glue’ is used, realizing that it may be 
PG 1500). When possible, some of the white glue was removed. We found some of the 
white glue to be decaying. A few of the bones were previously repaired, though mends 
were often inexpertly attempted and imprecisely performed. For all earlier work, white 
glue was used for an attachment agent and as a coating. This unfortunately did not soak 
into the bone to conserve the interior of the bones. In a few cases we would take apart a 
bone that had been repaired and then reassemble and heavily preserve it. It is believed 
that, during the 1991 season, a Mexican paleontologist, Dr. Oscar Polaco, who was on 
site along with his crew repaired many of the larger specimens using a dental plaster. As 
far as I can tell, no penetrating preservative was used. It is not known whether 
preservation of the bones was done on-site or if the specimens were taken to Mexico, 
repaired, and returned. Ericastilla’s (1992) report does not indicate where the 
preservation activity took place but all the specimens discussed in his report were viewed 
by us on-site. Based on this report, I have no reason to believe that additional fossils are 
still in Mexico.  

 
Pit: In Situ 

A view of site photos available on the Internet at the Simon Fraser University 
home page showing Hayden’s original excavation 
(http://www.sfu.museum/hola/en/slides/) shows that a number of bones (such as 
vertebrae) were in a good state of preservation at the time the photos were taken, ca. 
1979. Many of the bones are not in the same position today, and some bones can not be 
relocated. For the most part the skeletal elements located in situ on pedestals within the 
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pit are in an in adequate state of repair. It is clear though that many of the specimens were 
incompletely excavated; often sediment was left in place on the bone. In addition, many 
of the bones appear damaged by previous excavators, as evidenced by the extremely 
destroyed articular ends to most of the long bones. Some of the bones are broken and 
rounded which is evidence of taphonomic issues. These were recorded. 
 Only the larger bones and those showing taxonomic usefulness were heavily 
cleaned and preserved with Butvar 76 and/or PaleoBond 750. Because the bones were to 
be left in situ, the level of identification was heavily reduced.  
 There is no apparent record of the meaning or usefulness of the field specimen 
numbers for earlier projects. Hayden used a system that records the year (e.g., 77 for 
1977 their first season of work), then another number that may correspond with the unit 
designation, and then what appears to be a field specimen number. However, many bones 
have numbers beginning with “79” that were clearly recorded in previous seasons, and 
some have more than one specimen number on them while others have none. Many 
numbers have washed off or broken off the specimen. Bones exposed or recorded by 
Ericastilla use a numbering system for the fossils. For instance a thoracic vertebra on the 
map might have ‘H-21’ (hueso-21), but there appears to be no such number on the bone, 
or a list of the identity of the element or species. Regardless, we have taken each 
numbered specimen and recorded as much detailed paleontological data as possible 
(again, much is limited due to the in situ state).  
 Five large bones were on pedestals and loose. We took advantage of this and 
removed each of these to a makeshift laboratory outside the museum. Most of these 
bones had some sort of plaster repair work (Ericastilla’s work) but these all were in a 
poor state of conservation. Each bone was heavily cleaned with water. It appears that 
much dust was present when the white glue was put on the bone. This basically glued a 
layer of dirt to the surface of the bone. Water and acetone were used to remove as much 
as possible of the white glue coating. Water and acetone was used to soften the glue used 
as a break-bonder. These breaks and other cracks were repaired with Butvar 76, 
PaleoBond 750, and/or Paleo-Poxy. All of these five bones received at least two coatings 
of Butvar 76 on the surface. Some of the bones were fragments which allowed access to 
the interior of the bone cavity. In some cases Butvar 76 was poured into the cavity (up to 
8 small baby food jars). 
  
Museum: On Display 

For the most part, specimens located in the museum were in fair archival state. 
We repaired one gomphothere molar that was literally falling apart with both PaleoBond 
750 and Butvar 76. We also found that three of the plexiglass housings were coming 
apart. Although not ideal, we repaired these with PaleoBond 76. 

 
Cabinet in House 

For the most part, specimens located inside the house were in fair archival form. 
None were repaired by us. 
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Identifications 
 

Most of the bones in the pit cannot be identified in any great detail; however, 
most are gomphothere (Cuvieronius, mastodonte). The skeletal elements apparently used 
by the two earlier projects to compile their faunal lists were removed and are either on 
display or in the cabinet in the house. Some of these previous identifications are in error, 
and no record states how researcher(s) came to the identification that is reported. For 
instance, we find no mention of the skeletal element or observed a skeletal element to 
substantiate that ‘peccary’ (pecarí, cochi de monte) or Eremotherium are in the 
Chivacabe fauna. Don Octavio states that he has never been shown a bone that was stated 
to be a sloth or peccary. The following faunal list is based purely on what was observed 
on-site (museum display, cabinet in the house, in situ in the pit). 

On display in the museum (and mentioned once in a Ericastilla report) are three 
elements (antlers) stated to belong to deer. Hayden and Ericastilla report indicate deer 
and Odocoileus. Two of the antlers are definitely Odocoileus and not Mazama. A third 
specimen on display is not a deer antler but a hyoid (tongue) bone. The size and shape 
would imply it to belong to a proboscidean, not deer.  

Another bone is stated to be an “escapula de gliptodonte” (first implied by 
Hayden and then endorsed by Ericastilla). The importance of this bone is an indentation 
on the bone thought to possibly be made by a wooden spear or such. We feel that the 
bone is actually a fragment of an ilium of Equus sp. (horse) (not glyptodont) and that the 
indentation is made by a carnivore, not human caused. Other bones were thought to be 
modified by humans; this was part of a publication by Ericastilla (1996) who weakly 
implied that they were not modified by humans. We see absolutely no bones that show 
prehistoric human modifications. 

Table 5 provides a list of the field numbers (Hayden/Ericastilla), skeletal element 
(if possible), taxonomic identification (at lowest level possible given preservation and in 
situ state), common name in Spanish, and any notes made during observations. We note 
that none of the bones left in situ in the bone bed in the area that Ericastilla excavated 
have numbers so all the numbered specimens must be those of Hayden. 
 
Table 5. List of specimens with numbers conserved in the pit (in situ), in the museum, 
and in the cabinet in the Villatoro house. ‘cf.’ indicates that more work is required to 
finalize the identification. The list below does not include any bones that did not have a 
number.  
Previous 
Number 

Specimen  Identification  Notes 

77‐3‐1  Molar  Equus (caballo)   
77‐3‐9  Molar  Equus (caballo)   
77‐3‐12  Fragment thoracic 

spine 
Cuvieronius (mastodonte)   

77‐3‐19?  Molar  Cuvieronius (mastodonte)   
77‐5‐4  Molar  Cuvieronius (mastodonte)   
77‐5‐5  Molar  Cuvieronius (mastodonte)   
77‐5‐7  Fragment skull  cf. gomphothere or 

megathere 
Large vessicles 

77‐6‐1  Rib fragment; near  Large mammal, possibly  Plaster repaired 
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proximal end  Cuvieronius (mastodonte) 
77‐6‐5  Fragment; molar  Cuvieronius (mastodonte)  White glue repaired. 
77‐6‐12  Fragment; unkown  Unknown; large mammal   
77‐6‐13  Molar  Cuvieronius (mastodonte)   
77‐6‐15  Molar  Cuvieronius (mastodonte)   
77‐6‐18  Molar  Cuvieronius (mastodonte)   
77‐9‐1  Molar  Equus (caballo)   
78‐????  Fragment, thoracic 

spine 
Cuvieronius (mastodonte)  Number broken off; plaster 

repaired 
78‐243?  Fragment; 

epiphyseal cap? 
Humerus 

Unknown   

78‐1‐1  Fragment; 
unknown 

Unknown  On display in museum; stated to 
be a “mastodone” 

78‐1‐1  Long bone 
fragment 

I do not think this is 
gomphothere. Not sure – 
could be gomphothere but 
one should check megathere 
and even glyptodont 

On display in museum; stated to 
be a “mastodonte”; needs a 
comparative collection to 
identify; could be a glyptodont 

78‐1‐8  Fragment; appears 
to be ilum  

I do not think this is 
gomphothere. Not sure – 
could be gomphothere but 
one should check megathere 
and even glyptodont 

On display in museum; stated to 
be a “mastodonte”; needs a 
comparative collection to identify 

78‐2‐1  Ulna fragment  Cuvieronius (mastodonte)  Also 79‐11‐170 
78‐2‐4  Long bone  Possibly Cuvieronius 

(mastodonte) 
Young individual 

78‐2‐5  Tibia fragment  Cuvieronius (mastodonte)   
78‐2‐6  Hyoid  Cuvieronius (mastodonte)  Was on display as an antler of 

Odocoileus but it is a tongue bone 
of Cuvieronius 

78‐2‐8  Fragment; possibly 
thoracic spine 

Uknown  White glue and plaster repaired 

78‐2‐9  Left humerus  Cuvieronius (mastodonte)   
78‐2‐17  Fragment  Unknown  This might be identifiable if a 

comparative collection were used 
78‐2‐36  Rib fragment  Unknown   
78‐3‐?  Unknown fragment  Unknown   
78‐3‐1?  Molar  Cuvieronius (mastodonte)   
78‐3‐1  Femur  Cuvieronius (mastodonte)   
78‐3‐2  Possibly scapula  Unknown   
78‐3‐3  Rib fragment  Unknown   
78‐3‐4  Rib fragment  Unknown   
78‐3‐4  Thoracic  Cuvieronius (mastodonte)   
78‐3‐7  Rib fragment  Unknown   
78‐3‐13  Thoracic fragment  cf. Cuvieronius (mastodonte)   
78‐4‐1  Fragment; long 

bone 
Unkn  Cortex thickness would indicate 

large mammal, larger than horse; 
heavy taphonomic rounding 

78‐4‐3  Fragment; upper 
rib 

Cuvieronius (mastodonte)  Large blade, heavily scratched – 
likely by excavators but also 
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taphonomic; repaired 
78‐4‐11  Dentary symphysis 

fragment 
Cuvieronius (mastodonte)   

78‐4‐12  Third molar m3  Cuvieronius (mastodonte)   
78‐4‐13  Mandible  fragment 

with m2 in place 
Cuvieronius (mastodonte)   

78‐5‐?  Unknown fragment  Unknown   
78‐5‐A?  Osteoderm  Glyptotherium (gliptodonte)   
78‐5‐2  Unknown fragment  Unknown   
78‐5‐3  Osteoderm  Glyptotherium (gliptodonte)   
78‐5‐4  Fragment, centrum  Cuvieronius (mastodonte)  On display in museum; stated to 

be a “mastodone” 
78‐5‐5  Fragment, centrum  Cuvieronius (mastodonte)  Repaired with plaster 
78‐5‐10  Osteoderm  Glyptotherium (gliptodonte)   
78‐5‐11  Osteoderm  Glyptotherium (gliptodonte)   
78‐5‐13  Molar  Cuvieronius (mastodonte)   
78‐5‐15  Tusk fragment  Cuvieronius (mastodonte)   
78‐5‐16  Left humerus  Cuvieronius (mastodonte)   
78‐5‐17  Fragment  Unknown   
78‐5‐18  Atlas  Cuvieronius (mastodonte)   
78‐5‐22  Rig fragment  Unknown   
78‐5‐25  Fragment; ? atlas  Unknown  This really needs a comparative 

collection to identify; could be a 
gomphothere based on size 

78‐5‐26  Rib fragment  Unknown   
78‐5‐28  Rib fragment  Unknown   
78‐5‐29  Rib fragment  Unknown   
78‐5‐32  Rib fragment  Unknown   
78‐5‐33  Fragment  Unknown   
78‐5‐?35?  Fragment vertebra  Unknown   
78‐5‐35  Fragment; possibly 

epiphyseal end 
Unknown  Repaired by someone 

78‐5‐37  Vertebral spine  Unknown   
78‐5‐40  Unknown fragment  Unknown   
78‐6‐?  Unknown fragment  Unknown   
78‐6‐?  Rib fragment  Unknown   
78‐6‐1?  Rib fragment  Unknown   
78‐6‐3  Axis  Cuvieronius (mastodonte)   
78‐6‐5  Rib fragment  Unknown   
78‐6‐6  Rib fragment  Unknown   
78‐6‐8  Tusk fragment  Cuvieronius (mastodonte)  Heavily damaged 
78‐6‐10  Fragment, molar  Cuvieronius (mastodonte)  Heavily worn in taphonomy – 

very worn 
78‐6‐11  Fragment  Unknown   
78‐6‐12  Osteoderm scute  Glyptotherium (gliptodonte)  6 more osteoderm in cluster with 

78‐6‐12/13 but not numbered 
78‐6‐13  Osteoderm scute  Glyptotherium (gliptodonte)   
78‐6‐14  Unknown  possibly Glyptotherium 

(gliptodonte) 
 

78‐6‐19  Rib fragment  Unknown   
78‐6‐20  Rib fragment  Unknown   
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78‐6‐21  Rib fragment  Unknown   
78‐6‐26  Osteoderm   Glyptotherium (gliptodonte)   
78‐7‐4  Osteoderm  Glyptotherium (gliptodonte)   
78‐7‐5  Osteoderm  Glyptotherium (gliptodonte)   
78‐7‐9  Patella  Cuvieronius (mastodonte)   
78‐8‐1  Fragment of ilium  Equus (caballo)  Was thought to be escapula de 

gliptodonta 
78‐8‐2  Acetabulum and 

pubis 
Equus (caballo)   

78‐8‐5  Tusk fragment  Cuvieronious (mastodonte  Enamel band spiral 
78‐10‐1  Osteoderm  Glyptotherium (gliptodonte)   
78‐10‐1?  Fagment; femur 

ball head 
Unknown  Small gomphothere size or 

megathere size or glyptodont?? 
78‐10‐3  Osteoderm  Glyptotherium (gliptodonte)   
78‐10‐7,8  Antler  Odocoileus (venado)   
78‐10‐15  Tusk fragment  Cuvieronius (mastodonte)   
78‐10‐16  Molar  Cuvieronius (mastodonte)   
78‐10‐17  molar  Cuvieronius (mastodonte)   
78‐11‐2  Osteoderm  Glyptotherium (gliptodonte)   
78‐11‐5  Osteoderm  Glyptotherium (gliptodonte)   
78‐11‐9  Osteoderm  Glyptotherium (gliptodonte)   
78‐11‐10  Osteoderm  Glyptotherium (gliptodonte)   
78‐11‐15  Antler  Odocoileus (venado)   
78‐11‐17  Osteoderm  Glyptotherium (gliptodonte)   
78‐11‐23  Molar  Cuvieronius (mastodonte)   
78‐11‐24  Premolar  Cuvieronius (mastodonte)   
78‐11‐26  Molar  Cuvieronius (mastodonte)   
79‐11‐1  Fragment molar  Heavily worn molar, 

Cuvieronius (mastodonte). 
 

There are a number of 
indentations and short grooves 
that appear taphonomic; 
probably not from scavenging but 
possible; root very worn likely by 
tumbling 

79‐11‐2  Molar  Cuvieronius (mastodonte)   
79‐11‐4  Molar  Cuvieronius (mastodonte)   
79‐11‐39  Osteoderm  Glyptotherium (gliptodonte)   
79‐11‐40  Fragment, 

unknown 
unknown  Rounded 

79‐11‐41  Osteoderm  Glyptotherium (gliptodonte)   
79‐11‐43  Osteoderm  Glyptotherium (gliptodonte)   
79‐11‐133  Fragment; rib  Cuvieronius (mastodonte)  On display in museum; stated to 

be a “mastodone” 
79‐11‐136  Fragment vertebrae  Not sure of vert; size says 

gomphothere not horse 
Need to check glyptodont; 
repaired by someone 

79‐11‐137  Rib fragment  Cuvieronius (mastodonte)  Heavily mineralized 
79‐11‐138  Fragment; long 

bone 
Unknown  Thick cortex 

79‐11‐143  Rib fragment  Cuvieronius (mastodonte)  Based on size and shape, likely 
gomphothere; repaired with 
plaster 

79‐11‐144,   Fragment; long  I do not think this is  On display in museum; stated to 
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78‐2‐7?  bone  gomphothere. Not sure – 
could be gomphothere but 
one should check megathere 
and even glyptodont 

be a “mastodone”; needs a 
comparative collection to identify 

79‐11‐145  Fragment; long 
bone 

Pachyderm, likely 
gomphothere but should 
check megathere 

 

79‐11‐146  Fragment, 
longbone 

Cuvieronius (mastodonte)  Thick heavy cortex; no 
distinguishing characters  

79‐11‐148  Fragment  Large mammal   
79‐11‐149  Unknown  Unknown   
79‐11‐150  Fragment, 

unknown 
Unknown  Preserved with white glue?   

79‐11‐152  Fragment molar  Cuvieronius (mastodonte)  Thought to be modified by 
human; no indication of 
modification evident 

79‐11‐153  Fragment rib  cf. Equus (caballo)  Horse‐sized 
79‐11‐156  Fragment vertebra  Unknown  White glue repaired 
79‐11‐157  Fragment; rib ?  Unknown   
79‐11‐158  Scapula  Equus (caballo)   
?79‐11‐160  Tarsal or carpal 

fragment 
Cuvieronius (mastodonte)  This needs a comparative 

collection to identify 
79‐11‐161  Rib fragment, 

articular end and 
part of shaft 

Unknown  This needs a comparative 
collection to identify; could be 
gomphothere and megathere 

79‐11‐162  Fragment, not sure  Unkn;   Heavily damaged; possibly a 
caudal vertebra but not sure; no 
signs of modification contrary to 
earlier report; rather, marks are 
from excavation tools 

79‐11‐163  Fragment, thoracic 
spine 

Cuvieronius (mastodonte)  Heavily mineralized – very heavy 

79‐11‐166  Osteoderm  Glyptotherium (gliptodonte)  Cluster of 4 osteoderm 
79‐11‐168  Fragment, centrum  Cuvieronius (mastodonte)  On display in museum; stated to 

be a “mastodone”. 
79‐11‐172  Distal fragment; 

radius? 
Cuvieronius (mastodonte)  Not enough preserved to give 

good identification; based on size, 
could be gomphothere 

79‐11‐196  Fragment; long 
bone 

cf. Glyptotherium 
(gliptodonte) 

The bone is short and robust, 
highly contorted as in 
xenarthrans; needs comparative 
collection to identify 

79‐11‐199  Fragment; 
unknown 

?Xenarthran?  Large flat bone; this needs a 
comparative collection for 
identification 

79‐11‐200  Right humerus  Cuvieronius (mastodonte)  Also 79‐11‐238 
79‐11‐205  Rib fragment  Unknown   
79‐11‐207  Fragment  Unknown  Also 78‐2‐24 
79‐11‐208  fragment  Unknown   
79‐11‐209  Fragment  Unknown   
79‐11‐210  Rib fragment  Unknown   
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79‐11‐214  Fragment; not sure  Unkn  It is a chunk of a large bone from 
a large mammal. Somewhat like a 
manubrium but not sure; some 
taphonomic rounding. 

79‐11‐218  Rib fragment  Unknown   
79‐11‐219  Rib fragment  Unknown   
79‐11‐222?  Fragment; 

?trapizoid?, 
IF tapizoid, then 
gomphothere; probably 
check glyptodont 

Repaired with plaster; rock 
imbedded 

79‐11‐246  Fragment, long 
bone 

Unknown  Tahonomically modified; large 
mammal 

79‐11‐234  Fragment  Unknown  Large mammal 
92‐7???  Unknown  Unknown  Plaster repaired; taphonomically 

rounded 
79‐11‐164  Fragment; rib  Cuvieronius (mastodonte)  On display in museum; stated to 

be a “mastodone” 
None  Fragment; ilium  Appears to me to be 

glyptodont 
On display in museum; stated to 
be a “mastodone”. Needs a 
comparative collection to tell for 
sure 

 
 

Conclusions 
 
In conclusion, by the end of the field season, we feel that the Chivacabe fauna 

includes: Odocoileus, Cuvieronius, cf. Glyptotherium, and Equus. We have observed no 
bones that indicate other species were in the deposit. In some cases, more work is needed 
to finalize the identifications based on our field notes and photographs. For instance, I 
need to make sure that none of the bones belong to another gomphothere named 
Haplomastodon. I believe that all belong to Cuvieronius but I want to make certain. I 
need to double check to make sure that we do have Glyptotherium (North American 
form) and not Glyptodon (South American form). With a little more work from field 
notes, we should have the species designation for the glyptodont.  

Three bones on display in the museum are labeled as belonging to ‘mastodonte’. I 
feel that they are not gomphothere but possibly from a glyptodont.  

Finally, no bone observed by us shows any obvious signs of human modification. 
Most are in poor condition from excavation error, taphonomy, and perhaps mechanism of 
transport and deposition. Given their current state, little else can be done to improve their 
long-term archival stability. It is felt that they are at risk of substantial damage from 
collapsed walls in the event that the region suffers a serious earthquake. Some parts of the 
block wall appear weathered and crumbled, and seem to be at risk of falling even without 
a seismic event.  
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PRELIMINARY RESULTS OF 2009 GEOMORPHOLOGY INVESTIGATIONS AT CHIVACABE, 
HUEHUETENANGO, GUATEMALA 

 
Charles Frederick and David Yelacic 

 
 
Previous Investigations 
  

Chivacabe is significant and interesting for its potential to contribute to the natural 
history of Northern Central America, but site formation appears not to have previously 
been well understood. In the years 1977 through 1979 and in 1992, archaeologists 
investigated the site; a total of four publications were subsequently produced (Ericastilla 
1992, 1996; Hayden and Cocks 1978). During these field seasons, which spanned a 
substantial amount of time, hypotheses regarding depositional processes and the 
Pleistocene bonebed’s association with cultural material were deduced and unfortunately 
contradictory.  

Previous geomorphological analyses concluded that Chivacabe is just below an 
alluvial fan in the lacustrine deposits of the Huehuetenango Valley (Hayden and Cocks 
1978). Hayden compares the Huehuetenango Valley to the Quetzaltenango Valley, as 
both appear to be incredibly flat underlain by lacustrine deposits. Hayden drew an 
analogy to modern lake basins in the Guatemalan Highlands where volcanic deposits 
created closed basins from once freely draining watersheds. Observations made within 
the excavated pit, including fine sediments horizontally bedded and a mastodon tibia 
preserved on its acute edge, indicated to Hayden and Cocks (1978) that the site possibly 
occupied a shoreline environment. Disagreeing with Hayden, Al Bryan suggested that the 
sediments were colluvial, based on the amount and size of the gravels present in the 
sediments (Hayden and Cocks 1978). Subsequent work by Ericastilla (1992) suggested 
that the deposits associated with the bone bed were of volcanic origin. Unfortunately, 
neither of the preceding excavations provided objective field descriptions of the deposits 
or any additional quantitative analytical work supporting their field interpretations, 
thereby leaving considerable ambiguity concerning the origins and age of the deposits 
associated with the megafaunal remains. The disparate conclusions of the previous 
investigations at Chivacabe prompted the 2009 field season to start afresh.  
 
 
 
2009 Field Season: Geomorphological Methods and Results 
 

In the spirit of starting from the beginning on a site that has been previously 
excavated during four discontinuous field seasons, it was necessary to be aware of the 
preceding literature, but it was more important to make primary observations. As such, 
field methods were directed towards obtaining an understanding of the site in the context 
of the surrounding landscape and narrowing observations to the context of the Pleistocene 
bone bed within the excavated pit. The following methods will detail this process and 
provide some initial, tentative impressions. Conclusions will not be discussed until 
analyses of data are completed. The fieldwork employed basic geomorphic field methods, 
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and methods of soil-geomorphology were also used to interpret the deposits observed in 
the field.  
The work performed in the field consisted of three principal tasks:  

1) 1) Pedestrian reconnaissance,  
2) 2) Geomorphological mapping, and  
3) 3) Stratigraphic description and sampling.  
4)  

 
Pedestrian Reconnaissance  

Previous researchers logically concentrated their interpretive efforts on the 
deposits exposed within the block excavation, but none of these projects, however, 
provided an environmental context for the site that described the modern setting, much 
less a clearly supported Late Pleistocene environmental context. For this reason, one of 
our first tasks was to reconnoiter the landscape near the site to better understand the local 
geology and geomorphology and to determine how the deposits exposed by the 
excavation fit into this landscape.  

The initial part of this work consisted of walking across the landscape near the 
site in order to understand the local surface processes and examine all significant vertical 
exposures that provided a view of the subsurface deposits. Most of the reconnaissance 
was restricted to the Villatoro property, and primarily examined the slopes north of the 
site, as well as the incised stream valley that flows from west to east immediately south 
of the block excavation. The stream valley was walked for approximately 1 kilometer 
east and west of the site. The southern valley slopes were not examined, and at this time 
are assumed to be similar to the northern slope.  

Several critical observations relevant to understanding the site were immediately 
apparent from this informal survey: 1) the bedrock surrounding the alluvial valley is 
gneiss; 2) the majority of the deposits in the valley beneath the same surface that the site 
is situated consist of red gravelly to clayey, poorly sorted alluvium derived from the 
erosion of the red gneissic slope soils; 3) the deposits within the block excavation that 
encase the bone beds are composed of two different materials: fine grained sandy 
sediment that looks to be a volcanic tephra, and gravels derived from the gneissic 
bedrock; and 4) a reworked tephra was found within a cutbank within the deeply incised 
stream valley immediately southweast of the site. These observations form the core of our 
field interpretation of the site deposits and will be discussed in more detail later.  
 
Geomorphological Mapping 

Following the reconnaissance, a geomorphic map of the immediate vicinity of the 
site was drawn on an aerial image obtained from Google Earth. This map was designed to 
provide a clear image of the local setting and a framework for understanding Late 
Quaternary environmental change (see Figure 8). Elevations of the different geomorphic 
surfaces identified in proximity to the site during the mapping were determined by a total 
data station transect which ran from the northern slope, southeast through the site, and 
then continued southeast across the stream valley. The small number of controlled 
elevations made during this transect permits clear delineation of the heights of each 
geomorphic surface other than the second terrace, which was not present within the 
transect.  
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Geomorphic setting  

The site is located on and beneath an alluvial terrace that lies high (ca. 18 m) 
above the adjacent stream. At least three distinct alluvial surfaces are present within the 
deeply incised alluvial valley: 1) the modern floodplain (1-1.5 m surface), 2) a first 
terrace (2-3 m above the channel floor), and 3) a second terrace that lies about 7 m above 
the channel. The surface upon which the site is found appears to be the third terrace of 
this stream. The deposits of the floodplain are clearly of Late Holocene age, and one cut 
bank exposure of the first terrace revealed a prominent buried soil, but this deposit also 
appears to be of middle to late Holocene age given that the soil lacked evidence of 
significant development. The second terrace was revealed in several cutbanks but the 
most intriguing was situated quite close to the site. This seven meter tall cutbank exposed 
a prominent 3 to 4 m thick deposit of reworked white volcanic ash or tephra that rests 
upon a massive gravel bed, which in turn rests upon a series of fine-grained alluvial 
deposits (Figure 14). The base of this tephra lies approximately 10 m below the floor of 
the excavation, and our first impression is that this deposit is the same tephra that is 
associated with the bone bed in the site. If these two deposits are the same, then it is clear 
that this stream was already deeply incised, approximately 10 m, below the third terrace 
when the tephra was deposited, and it is unlikely that this small stream was able to flood 
this surface at that time.  

 

 
Figure 14. Photo mosaic of cut bank exposure showing important stratigraphic units in 
the Chivacabe valley: reworked white tephra (A), massive gravel bed (B), and fine-
grained alluvial deposits with paleosols (C).  
 
Stratigraphic Description and Sampling 

Within the excavated pit, which is approximately four meters deep, a one meter 
wide section of the north wall in the northeast corner, Columna A (Figure 15), was 
cleaned and prepared to observe, describe, and sample (see Figure 9). This location was 
chosen for its distance away from the exposed bones and for its uninterrupted vertical 
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face. A second vertical profile, Columna B (Figure 16), was made by deepening and then 
cleaning the southern half of the well originally excavated by the Villatoro brothers 
(Hayden and Cocks 1978). This profile intersects the northern extent of the bone bed, and 
its elevation spans from the lower part of Columna A to approximately 120 cm below the 
main concentration of megafauna remains. Columna B extends the range of observable 
deposits and potentially offers stronger correlation to the context of the bone bed than 
Columna A. In the northwest corner of the excavated pit, one more exposure offers yet a 
better association of sediments with bone in situ. Tentatively, this profile is designated 
Columna C (Figure 17). Upon analysis of Columnas A and B, Columna C was not found 
to provide particularly useful information, and it is not discussed further in this report.  
 

 
Figure 15. Columna A profile photo mosaic and drawing showing locations of selected 
samples. C14 samples are indicated by their Beta lab numbers. 
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Figure 16. Columna B profile photo and drawing showing locations of selected samples.  
 

From these exposures within the pit, three distinct depositional units were 
observed, with the oldest designated Depositional Unit 1 (DU1) and the youngest 
Depositional Unit 3 (DU3). Depositional Unit (DU) 3, the uppermost unit, extends from 
the ground surface to a depth of approximately 150 cm. This is an alluvial deposit that in 
column consists of a channel complex with coarse sands and gravels. Cobbles up to 20 
cm in diameter are supported in a gravelly matrix, and several different distinct gravelly 
beds were recorded. The soil formed in DU3 consists of an A-Bt/C profile with clay 
lamellae being the most prominent features in the subsoil. Elsewhere in the block 
excavation, however, DU3 consists of a fine grained floodplain assemblage that was not 
examined closely during our work. Geometric relationships of the channel assemblage of 
DU3 observed within the block suggest that current flow during this depositional phase 
was to the east. The base of DU3 unconformably rests upon DU 2, which was partially 
truncated by erosion.  
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Figure 17. Photo of Columna C. Oblong black mass next to angular rock is a mineralized 
long bone embedded in the reworked tephra matrix of Depositional Unit 1 and at the 
same elevation range as the larger bone bed deposit. Horizontal bands of manganese are 
the result of post-depositional precipitation and do not indicate depositional events.  
 

The second stratigraphic unit, DU 2, lies between 150 and 230 cm below surface 
in Column A, and rests unconformably upon DU1. Strong prismatic ped structure and a 
reddish hue distinguish this depositional unit from the deposits that bracket it. The 
paleosol formed within DU2 consists of an A-Bt-Bw-Bk soil profile, and the Bk or calcic 
horizon of this soil clearly overprints the A horizon formed at the top of Depositional 
Unit 1. Only small fragments of the DU2 A horizon are present within the block 
excavation. This deposit appears to have been largely eroded during the early phases of 
the deposition of Unit 3. The grayish ped cores suggest that DU2 contains a significant 
amount of reworked volcanic ash or tephra.  

The oldest deposit in the block excavation, Depositional Unit 1, is present from 
230 to >450 cm below surface. The lowest exposed deposit of DU1 consists of thin to 
medium beds of slightly gravelly and gravelly sandy loam. Discontinuous thin sandy 
beds are present throughout this deposit, and all of the gravels within the deposit are 
matrix supported. The lack of any significant pedogenic alteration within DU1 suggests 
that sedimentation was relatively continuous, slowing only near the top of the unit, as is 
indicated by a weakly developed A horizon or top soil, which was truncated prior to the 
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deposition of DU2. Pedogenic carbonate within this buried A horizon is associated with 
overprinting of this former top soil by later pedogenesis, specifically during the 
development of the paleosol within DU2.  

Most of the fine grained sediment within DU1 appears to be volcanic tephra, but 
the gravel component of these deposits clearly demonstrates that this is a reworked 
deposit. Nearly all of the gravels we observed within DU1 are derived from the gneiss 
that mantles the northern valley wall. No gneiss gravels should be present in a primary 
volcanic deposit.  
Although no significant pedogenic alteration of Unit 1 was noted, there are several post-
depositional features present, most of which are associated with a high water table 
(redoximorphic features). In specific, numerous thin (less than 1 cm to 4 cm) 
discontinuous manganese and iron cemented bands are present throughout Unit 1, and 
most of the gravels in this deposit have patchy or continuous manganese coats. A few 
thin, light gray vein-like cemented areas are also present and this cement may be silica 
rather than manganese. Sediments in the bottom 80 cm of Columna A and all of the 
sediments in Columna B are more or less horizontally bedded with sediments that have 
varying gravel content and sandy texure. The Pleistocene bone bed is located within 
Depositional Unit 1.  
 
 
Sampling and Dating 
 

Several types of sediment samples were collected from the excavation pit and a 
nearby stream cutbank so that the site’s context in depositional processes and 
paleoenvironmental conditions could be better understood. Six types of samples, 
including diatom, bulk sediment (column), ostrocodes, bulk sediment/soil radiocarbon 
(humate), optically stimulated luminescence (OSL), and micromorphology block samples 
were collected. Many of these await processing, and, indeed, may not be processed at all 
but were collected in order to retain an approximate record of the stratigraphy at the site 
for possible future study.  

Diatoms are the microscopic unicellular silica remains of algae and are capable of 
providing considerable detail on ancient environmental conditions, especially aquatic 
environments. Diatom samples were strategically excavated from selected zones 
throughout Columnas A and B. Bulk sediment samples, taken from the top to bottom of 
Columnas A and B in a more or less continuous column sample, can be used to measure 
organic matter content, grain size and morphology, lithology, calcium carbonate content, 
magnetic susceptibility, and possibly the stable carbon isotope composition of the organic 
carbon within the sediment. These analyses, when completed, will offer insights on the 
depositional and post depositional process involved in creating the landscape atop and 
below the Pleistocene bone bed.  

Ostracodes are tiny aquatic crustaceans that secrete a clam-like calcium carbonate 
shell and that may provide details on past water quality. Ostrocode samples, much like 
diatom samples, were taken from selected zones through out Columnas A and B.  

Bulk humate samples were collected for 14C dating. Carbon present in the humate 
samples are used to date the strata they were removed from, therefore providing a 
minimum and/or maximum date for the strata encasing the megafauna remains (Table 6).  
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Samples were selected from the paleosol at the top of DU2, from the paleosol at 
the top of DU3, from a paleosol below the reworked tephra deposit exposed in the cut 
bank profile, and from 94-96 cm below the surface on the west wall profile of the Cima 
unit.  
 
Table 6. Radiocarbon results from Chivacabe.  

Sample  Elevation 
Depth in 
m bs 

Context 
Radiocarbon 

age BP 
Calibrated BP 
Probabilities 

Beta‐
257571 

99.52‐99.50 
.94‐.96  Upper floodplain 

deposits of DU3 
7910+/‐50  8979‐8878 BP (19.6%), 

8873‐8825 BP (10.4%), 
8813‐8598 BP (65.4%) 

Beta‐
257569 

98.98 
1.48  Paleosol at top of 

DU2 
9080+/‐50  10,387‐10,315 BP 

(9%), 10,301‐10,176 
BP (86.4%) 

Beta‐
257568 

98.15 
2.31  Paleosol at top of 

DU1 
11,160+/‐60  13,187‐12,935 BP 

(95.4%) 

Beta‐
257570 

N/A‐ cut 
bank 

~5.05  Paleosol below 
reworked tephra of 
DU1 (Unit C in 
Figure 15) 

13,020+/‐60  15,720‐15,095 BP 
(95.4%) 

 
Samples were also collected for optically stimulated luminescene dating (OSL). 

Unlike radiocarbon, OSL dating measures the amount of time that has passed since quartz 
sand grains have been exposed to sunlight and generally dates the period of time 
sediment was transported. OSL dating relies upon crystalline minerals for dating and it 
was not clear in the field if the tephra-rich DU1 deposits contain enough quartz sand 
grains for dating (the method will not work with glass such as tephra, which is a non-
crystalline solid) but the presence of abundant reworked gneiss fragments suggests that 
these samples will be datable. OSL and 14C dating techniques target different material, 
and they were both employed to ensure and support accurateness. The upper OSL sample 
collected from Columna B (see Figure 16) was submitted to the Sheffield Center for 
International Drylands Research at the University of Sheffield. Results were problematic, 
either as a result of prior bleaching, post depositional disturbance, or both. Three separate 
age probabilities were derived from this sample, 3070 +/- 380 calendar years ago (22% of 
grains), 7180 +/- 780 calendar years ago (43% of grains), and 11,190 +/- 2100 calendar 
years ago (35% of grains). Given the stratigraphic position of the sample together with 
radiocarbon results in Table 5, the third date is clearly the most reliable. Yet the wide 
standard deviation yields an unfortunately imprecise span of time within which this 
sample might fall (13,290-9090 calendar years ago). At least at Chivacabe, OSL dating 
does not appear to offer an ideal method for dating exposed deposits. However, future 
work with this technique is warranted for locations that have not been exposed for long 
periods of time and that are not infested with insect burrows that may result in bleaching 
or mixing of grains of different ages.  

Block samples were also removed for soil micromorphological analyses. Samples 
selected for analysis will be impregnated with epoxy resin, and subsequently cut into 
block for the preparation of petrographic thin sections. These samples will provide a 
complimentary view of the site deposits that will permit comment on both detrital 
mineralogy as well as post-depositional/pedogenic alteration of the deposits.  
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The sediment samples collected during the 2009 field season at Chivacabe serve 
the purpose of potentially supporting and strengthening hypotheses made through 
observations. As previously stated, more samples may be necessary pending preliminary 
results.  
 
 
Geoarchaeological Conclusions 
 

As it is difficult to provide accurate results without the support of comprehensive 
and robust data analyses, the following interpretations, based on field observations and a 
modest amount of analyses, characterize the geomorphological work performed during 
the 2009 field season at Chivacabe.  

Within the excavated pit, three distinct depositional units are present. The 
uppermost, DU 3, appears more alluvial in origin while the lower two, DUs 1 and 2, 
appear to be colluvial. Lithology of all three depositional units is derived from the 
gneissic steep slope to the northwest of the site, though the lower two units have tephra-
dominated matrices. An abandoned stream channel running northwest to southeast was 
dissected by the excavated pit and is present in DU 1. The reddish soils of DU 2 appear to 
swell towards the west, and manganese and iron bands, present in DU 1 appear to slope 
from the northeast corner of the excavation pit towards the southwest. It seems possible 
that while the sediments which compose DUs 1 and 2 were accumulating, drainage of the 
valley’s walls flowed south. Tephra located in the profiles of the excavated pit and in a 
cutbank indicate that the drainage to the south of the site was already deeply incised at 
the time of the volcanic event that produced the ash. After lying idle for enough time for 
soils to develop strong ped structure and reddish coloration in DU 2, DU 1 eroded the soil 
and deposited the sediment, as previously mentioned, associated with a stream channel.  
All of the sediment samples collected will potentially add support to this hypothesis and 
provide dates for the site. Rather than lacustrine, as Hayden (Hayden and Cocks 1978) 
reported, or volcanic, as Ericastilla (1992) concluded, sediments at the site seem colluvial 
in origin. Volcanic ash is possibly present in DU 1 and 2’s sediments, but gravel content 
indicates that the material is reworked.  
 
 
 

PRELIMINARY CONCLUSIONS FROM THE 2008-2009 CHIVACABE PROJECT 
 

Multidisciplinary work at Chivacabe was conducted from late-2008 to early-2009 
with the objective of investigating a possible terminal Pleistocene archaeological deposit 
with megafauna associations. Previous work yielded somewhat contradictory and 
inconclusive results about the site, with arguments advanced both for and against an 
association between humans and the faunal remains. Aside from the fluted point reported 
by Hayden (1980), it has not been clear to this point that Chivacabe was an 
archaeological site at all. However, the presence of the point as well as other 
technologically distinctive artifacts from the area firmly establish that early hunter-
gatherers were here at some time in the distant past, and that Chivacabe therefore 
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represents one of the few documented early Paleoindian sites in the Guatemala 
Highlands.  

Objectives of this project included not only seeking evidence of human 
occupation at the site, but also improving the condition of the display in whatever ways 
were available to us. This included not only the fossil display in the pit, as described 
above, but to the general excavation block and the museum as well. As noted, 
archaeological excavations were carried out in three specific units, Banca, Monticulo, and 
Cima. The Banca and Monticulo were ideal for this purpose, as they had been left by 
previous projects and could be excavated away without compromising existing remains 
(Figures 18, 19). Each was excavated to the floor of the pit, and then cleaned and 
documented. While the Monticulo excavation did not expose any additional fossil 
elements, the Banca unit did fully expose two new bones (these are not identified, as they 
were exposed after the paleontology team left). Additionally, the front of the museum 
exterior and its entire interior were given a fresh coat of paint (Figure 20).  

 

 
Figure 18. Before (left) and after (right) images of the Banca excacavation, which 
removed the remaining 1x2 m bench that had been left by the Ericastilla project. Fossils 
exposed in this unit were conserved and left in situ.  
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Figure 19. Excavations of the Monitculo after the first level was removed (top) and after 
the last level was removed (bottom). No new fossil material that could be left in place as 
part of the open paleontological exhibit of the site was exposed here. 
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Figure 20. Exterior of freshly painted Chivacable on-site museum (A), and Lorena Paiz 
and Don Octavio Villatoro examining the newly painted interior.  
 

In terms of archaeological investigations, intensive excavations were conducted of 
sediments that extend through the bone bed in different areas of the exposed block. 
Despite using nested screens, including window mesh, with the objective of recovering 
micro-debitage from potential tool resharpening, no artifacts whatsoever were recovered 
from excavation. Indeed, the only artifact recovered during the entire project was a single 
obsidian flake that was spotted by one of the project members in an in-filled channel on 
the block’s south profile approximately 8 inches (~20 cm) below the current ground 
surface. Additionally, results of the geoarchaeological assessment, including the 
radiocarbon dating of documented paleosols both above and below the reworked tephra 
containing the fossil remains, suggest that the bone bed was likely to have been deposited 
prior to the Clovis era, as currently understood in North America. Moreover, these 

 39



paleontological remains do not appear to have been associated with any recognizable 
human activity or presence. 

Based on radiocarbon and stratigraphic data, a volcanic event occurred after 
15,720-15,095 Cal BP (Beta-257570), the date derived from a paleosol beneath the 
reworked tephra containing the bone bed, but before 13,187-12,935 Cal BP (Beta-
257568), taken from a paleosol that overlies the reworked tephra deposit and that 
corresponds almost perfectly with North American Clovis. This volcanic event may have 
played a contributing factor in the demise of the individuals represented in the 
mineralized faunal remains at Chivacabe. However much additional work, carried out at a 
regional scale, will be necessary before scientists can fully understand how or whether 
this event contributed to the general extinction of these and other Pleistocene taxa. In any 
event, the regional landscape had clearly stabilized to the point that soil formation had 
occurred at Chivacabe before 13,187-12,935 Cal BP. This highly significant fact 
indicates that Clovis-era deposits can be expected to occur on developed landforms in at 
least some settings in the mountainous western Highlands, if not in other volcanic 
landscapes as well. Considering the documented thickness of reworked tephra deposits at 
Chivacabe, not to mention millennia of subsequent alluvial and colluvial deposition, 
future research may target settings similar to that of Chivacabe: discrete side valleys with 
at least seasonal if not perennial drainages that are located adjacent to broad, deep basins 
that can be expected to contain meters, if not tens of meters, of tephra and alluvial fill.  

Proximity to suitable material for tool manufacture, specifically obsidian, was 
apparently not a determining factor for locating early Paleoindian campsites. Early 
inhabitants of this region were clearly residentially mobile, and accessed at least a couple 
of obsidian sources in the Guatemalan Highlands over the course of their seasonal or 
annual rounds. Flake core technologies suggest that the use life of material was prolonged 
and that even small pieces were kept in use. Additionally, locally available stone 
materials were also used, though with less emphasis. The presence of Central Mexican 
Pachuca obsidian at Chivacabe is potentially significant. Without archaeological context, 
it is not known with certainty that this item represents Paleoindian mobility or long-
distance trade. However, as no archaeological ceramics were observed at Chivacabe 
during our project, it is thought to be quite unlikely that this item dates to the Formative 
or Classic period. Regardless, future Paleoindian research in Guatemala should be 
mindful of the possibility that exotic materials may be present, even in early deposits. 
The same caution is true as well concerning the prismatic blade material present in the 
on-site collection.   

Dating the cultural remains at Chivacabe remains problematic, and is not fully 
resolved by the current project. At least four possibilities are identified from the current 
data regarding the collection in the on-site museum. First, based on technological and 
stylistic comparisons, it is possible that the fluted point and at least some of the other 
artifacts are approximately Clovis in age. One appealing factor of this model is the 
documented paleosol at the top of DU 1 at Chivacabe that dates to this period: clearly, 
suitable landforms are present that are capable of containing Clovis-aged deposits. 
However, fluted points are very poorly dated in the southern Highlands of Mesoamerica, 
and appear to be dated between approximately 10,384-9557 Cal BP at Los Grifos. If early 
Paleoindian technologies in the general Chivacabe region indeed persisted to the later 
portion of this range, then an alternative possibility is that DU 2, containing a paleosol 
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dating to ca. 10,387-10,315 Cal BP (9080 +/- 50 RCYA), may be the unit most closely 
associated with the archaeological materials documented at the site. A third, less 
appealing alternative is that the artifacts came from some other context altogether and are 
unrelated to the documented geologic sequence exposed in the pit. However, even under 
this scenario, the site is understood as an early Paleoindian encampment because of the 
stylistic and technological affinities the assemblage shares with other documented 
artifacts and tool kits from the region. A fourth possibility is that the assemblage comes 
from many different strata and represents multiple time periods. This model can not be 
evaluated with current data. At any rate, as future research is conducted on confirmed 
and, hopefully, well-dated early Paleoindian sites in the western Guatemalan Highlands 
and across southern Mesoamerica, the artifact collection, geoarchaeological context, and 
paleontological associations of Chivacabe will provide readily useful comparative 
resources that can add to a small but growing body of knowledge concerning early time 
periods.  
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