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The reconstruction of patterns of obsidian production and exchange has been vital to increasing our understanding of ancient
Mesoamerican economies. During the Postclassic Period (ca. 950-1532 C.E.) inhabitants of the site of Santa Rita Corozal,
Belize participated in multiple exchange networks to provision themselves with the materials to produce and distribute obsidian
artifacts. Analyses of obsidian artifacts dating to the Postclassic Period recovered by the Corozal Postclassic Project from
1979-1985 has demonstrated that Santa Rita Corozal’s population was engaged in the production of obsidian blades, likely from
partially reduced polyhedral cores. Here we present information on 572 obsidian artifacts, including details relating to the tool
production sequence and pXRF sourcing data. We further present the statistical distributions of objects in relation to
hypothesized function or status of each structure. Procurement of these cores from at least six different obsidian sources likely
occurred as a result of indirect trade carried out by non-specialist traders. The sources represented include Otumba, Mexico, a
resource not previously identified in the region. Imported raw materials were transformed into finished artifacts and then
distributed through a market system. These findings contrast with the patterns of procurement and production seen at
neighboring sites thought to be members of the Chetumal polity, where prismatic blade production and number of sources being
exploited were more limited. We conclude by discussing these findings in relation to neighboring sites and within our broader

understandings the Postclassic Period regional economy.

Introduction

Obsidian is one of the most commonly
recovered materials in the Maya region and
some types of obsidian and obsidian artifacts,
such as prismatic blades, were utilitarian goods
used in everyday life and transported in bulk into
sites across the lowlands (Braswell 2003;
Edwards 1978; Smith 2003). A testimony to
obsidian’s popularity and perhaps its unique
characteristics, the ancient Maya imported
obsidian into regions where other sources of
chipped stone, such as chert, were easily
accessible and commonly available to the
general population. Since the early 1900s, Maya
archaeologists have viewed the presence of
obsidian as an indicator of interregional
exchange and consumption, as well as one
avenue by which to explore production (Chase
and Chase 1989; Kidder 1947; Sidrys 1976).
The persistent emphasis on obsidian by Maya
researchers may be attributed to its ubiquity in
the archaeological record, the resilient nature of
both finished artifacts and production debitage,
and its elemental properties which allow for the
attribution of an obsidian artifact to a specific
geological source (Ferguson 2012; Shackley
2011). With the recent upswell in the study of
Maya market exchange, obsidian has become a
vital component in any discussion of the various
mechanisms of distribution employed by the

ancient Maya. Obsidian has been included in
market studies at sites throughout the Maya
region including Caracol (Chase and Chase
2015; Chase and Chase 2014) and Xunantunich
(Cap 2015; Cap, et al. 2015) in Belize; Tikal,
Guatemala (Masson and Freidel 2012);
Mayapan, Mexico (Masson and Freidel 2012);
and Ceren, El Salvador (Sheets 2000). Many of
these studies, including the one presented here
for Santa Rita Corozal, rely upon data derived
primarily from the excavation of households (see
Cap (2015); Cap, et al. (2015) for a recent and
notable exception). Less often discussed than
the broader mechanisms of distribution across
sites are the means by which the market itself is
provisioned.

With the above in mind, here we present
an updated study of the Postclassic Period
obsidian economy at the site of Santa Rita
Corozal in northern Belize. Through a
combination of lithic analysis, a sourcing study
utilizing pXRF, and statistical analysis of
obsidian locations, we seek to understand the
importation, production, and distribution of
obsidian at Santa Rita Corozal during the
Postclassic Period (ca 950-1532 C.E.). We
argue that the Postclassic Period population of
Santa Rita Corozal was importing partially
reduced polyhedral cores from a variety of
Guatemalan and Mexican obsidian sources,
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producing blades locally, and then distributing
the obsidian through market exchange. Through
this research we aim to contribute information
from the Postclassic provincial capital of Santa
Rita Corozal to discussions of other obsidian
economies in northern Belize. More broadly, we
seek to demonstrate the value of considering the
provisioning of local economies with non-local
goods in conjunction with local methods of
distribution, the importance of large sample
sizes in the elemental sourcing of obsidian, and
the value of existing collections.

Santa Rita Corozal’s Obsidian Economy

Located in northern Belize, Santa Rita
Corozal was situated along the coast at the
western end of Chetumal Bay; the site is now
largely subsumed by the sprawl of Corozal town
and rising sea levels. Santa Rita Corozal and its
surrounding areas have been continuously
occupied since at least the early Middle
Preclassic Period (Chase 1981:26) with an Early
Classic prominence in the region (Chase and
Chase 2005). However, Maya occupation at the
site reached its peak population during the Late
Postclassic Period when the population of the
city itself is believed to have been approximately
7,000 inhabitants (Chase 1990), not including
people in the surrounding landscape. The site
was situated near the mouths of three major river
systems: The New River and Freshwater Creek
(which both have their head waters in central
Belize) and the Rio Hondo (which reaches into
the Peten of Guatemala) (Figure 1). These river
systems would have served as important
transportation routes and would have fostered
communication and exchange between the coast
and inland settlements (Chase and Chase 1989).
Additionally, Santa Rita Corozal’s coastal
location would have facilitated its participation
in both circum-peninsular trade and exchange
along the Belize coast (Chase 1986); seaborne
trade has long been thought to be the primary
means of long distance exchange amongst the
Postclassic Period Maya (Sabloff and Rathje
1975).

Investigated by several projects since the
early 1900s, Santa Rita Corozal was most
intensively excavated by the Corozal Postclassic
Project (CPP) from 1979-1985 under the
direction of Diane and Arlen Chase (Chase
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Figure 1. Map of Chetumal Bay showing sites mentioned
in text.

Figure 2. Map of Santa Rita Corozal From Seidita (2015),
adapted from D. Chase and A. Chase 1988.

1982; Chase and Chase 1988). Excavations took
place over the span of four years and consisted
of the mapping of 200 features including
structures, platforms, and chultuns, as well as the
excavation of 46 of these features (Figure 2).
The 572 Late Postclassic obsidian artifacts
discussed here were recovered by the project



(information on 27 obsidian points recovered
during these investigations may be found in
(Marino, et al. 2015)). The CPP established
Santa Rita Corozal as the likely location of
Chetumal, the Postclassic Period provincial
capital and the namesake of the Chetumal
province (Chase 1982, 1985; Chase and Chase
1988, 2004, 2008). Chetumal was described in
Spanish accounts as an economic center which
participated in extensive trade networks and was
known for producing and exporting honey and
cacao (Chase 1986). The Chetumal province
itself is thought to have occupied the area of
modern-day northern Belize and southern
Quintana Roo. While the relationship between
Santa Rita Corozal and smaller sites in the
region has not been fully explored, work by
Marilyn Masson (2000) suggested that, during
the Postclassic Period, Santa Rita Corozal sat
atop a hierarchy of sites, which may have
included Caye Coco, Laguna de On, Ichpaatun,
and Sarteneja. Following Masson (2000), the
“primary site” of Santa Rita Corozal was likely
supported by smaller “secondary sites” such as
Caye Coco, which were in turn supported by
“tertiary” communities such as Laguna de On.

Importation and Production

Seidita (2015), undertook an initial study
of the Santa Rita Corozal obsidian, focusing on
finished artifacts and debitage in an attempt to
understand the type and extent of production that
had occurred amongst the Postclassic Period
population of Santa Rita Corozal. Additionally,
this analysis was able to establish the likely form
of the obsidian prepared for transport — for
example nodules, cores, or finished artifacts — as
various stages of reduction result in diagnostic
and finished artifacts indicative of where in the
reduction sequence local production began (e.g.,
Clark and Bryant 1997). Understanding the
forms that were imported allows for partial
modeling of the social and economic
relationships which drove the provisioning of
obsidian to non-obsidian producing regions,
such as the Maya Lowlands (Hirth 2008).

Our analysis of the obsidian assemblage
shows that, unsurprisingly, Santa Rita Corozal’s
primary industry was the production of final-
series prismatic blades (Table 1). Of the 572
Postclassic Period obsidian artifacts, 498 are
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complete and segmented blades. Of these
blades, over 95% are blade segments, most of
which may be classified as purely or partially
medial. The majority of these segments retain
the “tongue” and “tongue facets” indicative of
purposeful segmentation of blades (Hirth et al.
2006). De Leon (2009) has argued that selecting
for medial segments, the flattest portion of the
blade, makes blades easier to haft. This is
supported by the presence of side notching on
15% of the blade assemblage. Most commonly
blades were notched with a single unilateral side
notch. While we do not discuss use-wear
analysis here, this evidence suggests a
preference for flatter blades that were more
easily hafted, a claim supported by an earlier use
wear study on Santa Rita Corozal materials by
(Hartman 1980) that found that blade segments
had been hafted for activities like those
involving the repetitive cutting of a fibrous
material. Additionally, two initial series blades,
from early in the reduction sequence, were
recovered; both have extensive edge damage that
likely resulted from their use as tools.

Obsidian production debitage and refuse
includes cores, blade errors, and error removals.
Thirteen cores and core fragments dating to the
Postclassic Period were recovered. Of these
cores, only a single complete core was
recovered. This exhausted core showed
evidence of bipolar blade removal and is only
345 cm in length. If we consider the
aforementioned complete final-series blades as
indicative of the size of cores at Santa Rita
Corozal, the average core would have been
around 3.6 cm in length, with lengths ranging
from 2.6 cm to 7.3 cm. The proximal section of
the single complete core and the other proximal
fragments indicate that cores were prepared by
having their platforms ground. This method of
preparation, while labor intensive, facilitates
easier and more predictable blade removal
(Crabtree 1968; Hirth et al. 2006). In addition to
these cores, two platform preparation flakes
were recovered. Other debitage and production
errors include plunging blades, hinge fractures,
and attempts at removing these errors through
rejuvenation flakes.

Analysis of Santa Rita Corozal’s obsidian
assemblage demonstrates that during the
Postclassic Period the population of Santa Rita
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Table 1. Table of quantities and frequency of obsidian sources present in the sample.

San Martin Pico de
Sources El Chayal | Ixtepeque | ~. Otumba | Pachuca ;
Jilotepeque Orizaba
n 161 332 4 34 3 3
% 30% 62% <1% 6% <1% <1%
Group 1 |
Pachuca J
Group 2 1
Pico de Orizaba J
Group 3 e |
San Martin Jilotepeque . |
Group 4 — |
Fl Chayal _—
Group 5 1
Otumba J
Group 6 —
Ixtepeque —
Cerro Varal I
Zacualtipan
Zaragoza

Fuentezuelas

Paredon
Ucareo
Tulancingo

Figure 3. Hierarchical Cluster Analysis of the elements Mn, Fe, Zn, Rb, Sr, Y, Zr, Nb for chemical groups and known sources.
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Figure 4. Bivariate plot of Sr/Rb by Zr/Rb PPM values, 90% confidence ellipses.
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Figure 5. Bivariate plot of log10 Mn x Log10 Rb PPM values, 90% confidence ellipses.

Corozal was consuming blades produced locally.
The assemblage does not represent any loci of
production, such as workshops, which are
characterized by significant amounts of debitage
and refuse with little in the way of finished
artifacts (Clark and Bryant 1997). The debitage
and refuse which is present are indicative of the
importation of prepared polyhedral cores or
partially reduced polyhedral cores. The lack of
percussion debitage, and the limited number of
initial-series blades indicate that cores were
likely prepared for the pressure flaking of final-
series blades prior to importation (Anderson and
Hirth 2008; Hirth, et al. 2006). Lastly, the small
number of cores and core fragments recovered
could easily account for the blades present in the
assemblage. By treating core fragments as
unique individual cores, the thirteen cores from
Santa Rita Corozal that date to the Postclassic
Period could potentially produce 2,600 blades
(Clark 1988; Clark and Bryant 1997). This is
4.5 times the number of blades recovered; if we
were to include the distal portion of three plunge
blades, this climbs to 5.5 times the blades
recovered. We do not suggest, however, that the
full ancient sample of cores and blades has been
recovered.
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To identify the obsidian sources and
source regions present in the Postclassic Period
assemblage a sample of 536 pieces of obsidian
dating to the Postclassic Period were assayed via
pXRF. The data presented here derives from a
more recent and detailed analysis than that
presented previously by Seidita (2015). Using a
Bruker Tracer 111-SD pXRF samples were
assayed for 90 seconds, at 40kV max voltage,
without a vacuum, utilizing Bruker’s 0.006* Cu,
0.001“ Ti, 0.012* Al, “green filter.” The pXRF
data was normalized via a Log10 transformation
to reduce the potential for analysis to favor
elements with larger values by transforming all
the elemental values into the same order of
magnitude (Millhauser, et al. 2015; Popelka-
Filcoff 2006). Following normalization, data
was subjected to two rounds of hierarchical
cluster analysis to establish the number of
distinct chemical groups within the data set and
to offer preliminary identification of group
sources. These preliminary assignments were
then substantiated via bivariate plots of PPM
data and ratios of PPM data, specifically Sr/Rb
by Zr/Rb. Frahm (2016) demonstrated that
bivariate plotting of ratios helps control for size
induced spread resulting from samples of less
than ideal dimensions. This type of plotting has
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the additional benefit of adding a third or
potentially fourth wvariable - in this case an
element - to consider on a two-dimensional plot
(Frahm 2016). Thus, through a combination of
element ratios and standard bivariate plots it is
possible to Dbetter characterize the sources
present within the assemblage. To confirm the
preliminary source assignments generated
through the use of cluster analysis, confidence
ellipses are generated at 90% confidence using
reference material including source samples
analyzed in an earlier pXRF analysis, published
pXRF, and INAA data (Glascock and Cobean
2002; Millhauser, et al. 2015; Millhauser, et al.
2011).

The combination of hierarchical cluster
analysis and bivariate plotting of ratios and ppm
data was clearly able to distinguish between the
sources present in the Postclassic Period
assemblage (Figures 3, 4, 5). The initial round
of cluster analysis identified six distinct
chemical groups within the assemblage. The
second round of cluster analysis preliminarily
identified chemical clusters for all six groups
within the Postclassic Period Santa Rita Corozal
assemblage including: Pachuca (Group 1), Pico
de Orizaba (Group 2), San Martin Jilotepeque
(Group 3), El Chayal (Group 5), Otumba (Group
4), and Ixtepeque (Group 6) (see Figure 3). The
bivariate plots of Sr/Rb by Zr/Rb confirm the
preliminary assignments generated by the
hierarchical cluster analysis (Figure 4). While
Otumba and El Chayal have a slight overlap in
this plot they may be separated by plotting
Log10 Mn by Log10 Rb (Figure 5). These are
the same sources, albeit with a substantially
larger sample size, as documented in the earlier
study. Significantly, the presence of Pico de
Orizaba and Otumba were confirmed through
this additional analysis; and, in the case of
Otumba, the amount of obsidian attributed to
that source increased in the second study. Along
with green obsidian from Pachuca these sources
represent the only Mexican obsidian sources
documented at mainland settlements in
northeastern Belize during this time.

Taken together these forms of analysis
allow us to draw conclusions regarding the
provisioning of the local obsidian economy.
While the sample size of assayed materials
dating to earlier periods at Santa Rita Corozal is
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too small to be conclusive, it appears that there
is an explosion in the diversity of sources being
exploited during the Postclassic Period. In
particular, the presence, diversity, and quantity
of Mexican obsidian were not expected,
especially given the region’s pattern of source
exploitation, which favored Guatemalan sources
(Braswell 2003; Golitko and Feinman 2015).
We attribute the diversification of sources to
increased interregional exchange during the
Postclassic Period, something Mayanists have
recognized since the 1970s (e.g., Sidrys 1976b).
This type of exchange would have had the added
benefit of aiding in the provisioning of the
growing population. Given the distributions, it
does not appear that the provisioning was a
result of the elite investing in social ties to bring
obsidian into the site. In his modeling of
obsidian provisioning in Central Mexico,
Kenneth Hirth (1998, 2009) has described this
type of provisioning as “unspecialized,”
meaning that the obsidian is likely being
exchanged along with other goods and not on
commission or as part of a system of elite
reciprocity. Furthermore, while it is possible
that individuals were familiar with the regions
from which the obsidian came, aside from
skilled crafters it is unlikely that the average
individual would have been able to distinguish
between the various gray obsidian sources.
These assertions are supported by the
production evidence which, while not from a
formal workshop, are indicative of the local
production of blades from polyhedral cores.
Obsidian was being imported into Santa Rita
Corozal in forms ready to produce blades.
Given the length of the complete blades present
in the assemblage and the general lack of initial
series blades, it is likely that the population of
Santa Rita Corozal was receiving cores that had
already been reduced by having blades removed.
If true, then it is highly unlikely that obsidian
was being provisioned directly from the
communities engaged in the extraction of
obsidian.  Directly procuring obsidian would
result in obsidian artifactual remains that were
earlier in the reduction sequence, such as
nodules, percussion cores, or larger cores (see,
for instance, Demarest et al. 2014: 202-203).
Instead, the Santa Rita Corozal assemblage is
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Table 2. Table displaying the t-test results for high and other status structures.

High Status (n=13) Other Status (n=12) P
Obsidian Density 0.4896 0.2529 0.0926
Table 3. Table displaying the ANOVA results for high, middle, and low status structures.
High Status Middle Status Low Status P
(n=13) (n=4) (n=8)
Obsidian Density 0.4896 0.2832 0.1924 0.2229

characterized by the presence of final-series
blades and small exhausted cores. Therefore, we
argue that, prior to entering local exchange
systems, obsidian was being provisioned from a
variety of sources and source regions as part of
the general Postclassic Period interregional
exchange and not directly from sources via the
involvement of elite political networks.

Distribution

In addition to considering how the local
obsidian economy was provisioned we sought to
understand how obsidian was distributed and
exchanged at the site level. This was
accomplished through the application of Hirth’s
(1998) distributional approach to assess the
presence of market exchange. This method is
well suited for the Santa Rita Corozal data,
especially as the obsidian assemblage represents
the end users of obsidian and not necessarily the
loci of production, such as a workshop or
marketplace. The distributional approach infers
the mechanisms of exchange based on the
expected distribution of artifacts. Thus, by
testing to see how homogeneous the distribution
of a specific commodity is across a site’s social
statuses, it is possible to infer the method of
exchange. Following this approach, a
homogeneous distribution of non-local items is
more indicative of a system where there is
relatively equal access, whereas a heterogeneous
distribution is indicative of a system where
access is based on social status. Typically, these
are conceived as market exchange and
redistribution exchange, respectively.
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In our study, we chose to employ surface
area of excavations as the standard method of
comparison between units. Due to the low lying
“invisible” nature of architecture at Santa Rita
Corozal and the complicated construction
stratigraphy, we only consider structures and
samples for which an unambiguous Postclassic
date is available. In total, 25 domestic structures
are included in our sample, and by using status
designations generated within previous work
(Chase 1992), we were able to consider two
different scenarios. The first is a simple elite
versus non-elite comparison of 13 high status
structures against 12 non-high status structures;
these were compared via a t-test (Table 2). The
second was an ANOVA based on the
classification of 13 structures as high status, 4
structures as middle status, and 8 structures as
low status (Table 3). The results of these tests
demonstrate that no statistically significant
differences exist in terms of obsidian densities in
either scenario. The average obsidian density of
high status structures is 0.489 pieces per square
meter while non-high status structures contained
0.242 pieces per square meter. A similar trend is
seen in the second scenario where middle and
low status structures contained 0.192 and 0.283
pieces per square meter, respectively.

While high status structures consumed
slightly greater quantities of obsidian, they do
not appear to have received privileged access to
the method of distribution. We attribute these
differences to either purchasing power or need.
In particular, the elite residents of Platform 2
(Chase and Chase 1988:25-31), one of the most
intensely investigated locations at the site, are
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believed to have participated in a variety of
activities, both domestic and religious. On
Platform 2, Structure 73 may have been the
location of an activity that required greater
guantities of obsidian as it’s density is higher
than that of nearby Structure 74, where use-wear
analysis has suggested that the structure was
likely the location for specialized tasks perhaps
in support of Platform 2 (Hartman 1980). The
lack of a statistically significant difference in
obsidian densities among social statuses
suggests that obsidian was not being distributed
by elites along a social hierarchy. Instead,
following Hirth’s (1998) distributional approach,
the relatively homogeneous distribution noted
for Santa Rita Corozal Postclassic obsidian is
more indicative of access to a market system
where wealth and/or need impacted distribution.

Conclusion

Through this study we have been able to
characterize the provisioning and distribution of
obsidian at the Postclassic provincial capital of
Santa Rita Corozal. The Santa Rita Corozal
industry appears to be significantly different, in
terms of both industry and source exploitation,
from other Postclassic sites within the Chetumal
province. Analysis of obsidian at Caye Coco
and Laguna de On indicate that those
populations were not primarily engaged in the
production of blades; visual sourcing and limited
chemical analysis at these sites suggests that
their populations drew exclusively upon
Guatemalan sources. We suggest that the local
obsidian economy for northern Belize was
provisioned through participation in the
increased interregional exchange of the
Postclassic Period. Access to locally produced
obsidian blades was facilitated through a market
system, possibly controlled by Santa Rita
Corozal. However, because some obsidian
production waste and debitage wound up in
archaeological contexts with the consumers of
the obsidian industry, potentially some
individuals obtained prepared cores in the
market and produced their own blades locally or
purchased blades from itinerant crafters working
in this economy. Santa Rita Corozal’s trade
networks were also broader than other sites in
the area.  The center received significant
amounts of obsidian form Otumba, Mexico —
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and this occurrence constitutes the only known
instance of obsidian from this source in the
broader region. While this may be due to Santa
Rita Corozal’s advantageous geographic location
on Chetumal Bay or to its political primacy as
the Postclassic capital of Chetumal Province, it
may also be the result of not a sufficiently large
enough sample of obsidian being subjected to
elemental analysis from other sites. It is clear
that, with the increased availability of relatively
inexpensive, rapid, portable, and
archaeologically valid pXRF technology, large
samples or entire assemblages of other sites
should be assayed without assuming the
sourcing of gray obsidian. Had the sample size
for Santa Rita Corozal not been so large, it is
entirely possible that we may have missed the
presence of obsidian sources from Otumba, Pico
de Orizaba, and San Martin Jilotepeque. This
analysis provides not only greater refinement of
obsidian analysis for Late Postclassic Santa Rita
Corozal but also showcases the importance of
sampling strategies and sampling sizes in
obsidian analysis.
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