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Abstract
This article discusses a Formative period lithic 
assemblage from the site of San Estevan, in order 
to highlight the complex regional interaction be-
tween Middle Formative period sites in Northern 
Belize. These relationships have been discussed in 
the literature through debate over the “Producer-
Consumer Model.” The San Estevan assemblage 
reflects activities associated with the local produc-
tion and consumption of lithic tools, including the 
testing of raw nodules of chert and chalcedony, 
tool manufacture, use, resharpening, recycling 
and discard of exhausted tools. Many of the lithic 
tools at San Estevan exhibit similar forms and 
production techniques to tools found in con-
temporaneous deposits at Colha, Cuello, Cerros, 
Kichpanha, K’axob and Pulltrouser Swamp. This 
suggests the existence of fluid, dynamic intercom-
munity relationships and exchange networks be-
tween sites in Northern Belize during the Middle 
Formative period, in which regional tool types 
and manufacturing techniques were adapted 
by local producers to suit the demands of local 
households.

THE MIDDLE FORMATIVE PERIOD (900–300 
BC) was a time of great change in the Maya area 
of Northern Belize, as it was for many regions of 
Mesoamerica. It is during this period that we see 
the first settled villages: specialized workshop com-
munities like Colha, emerging monumental cen-
ters such as San Estevan, Lamanai, and Cuello, and 
smaller agricultural communities such as K’axob 
and its neighbors at Pulltrouser Swamp (Hammond 
1991; McAnany 2004; Potter 2001; Rosenswig and 
Kennett 2008). It is also during this period that we 
see the emergence of a distinctive regionalization in 
lithic styles and technology (Potter 1991:28) with di-
agnostic tool types and techniques centered around 
blade, biface, and trimmed flake/uniface subassem-
blages, which are markedly different from those at 
other notable Middle Formative Maya sites such as 
Tikal in the Peten, Barton Ramie in the Belize Val-
ley, or Altar de Sacrificios in the Rio Pasión area 
(Moholy-Nagy 1976, 1991; Willey 1972; Willey et 
al. 1965). This particular combination of formal, di-
agnostic tool types and techniques, which was first 
recognized in Middle Formative period compo-
nents at Colha (Potter 1982, 1991), has been termed 
the Colha Lithic Tradition by Potter (1991:28). In 
the Middle Formative period, sites with lithic as-
semblages resembling those of Colha include San 
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Estevan, K’axob/Pulltrouser Swamp (McAnany 
2004; Shafer 1983a), and Cuello (McSwain 1991a, 
b). Further to the north, Cerros and Santa Rita Co-
zumel have small Middle Formative period occu-
pations, but investigations of lithic assemblages at 
these sites have focused on tools and debitage from 
the larger Late Formative period (300 BC–AD 300) 
occupations. At Colha, Middle Formative period 
assemblages are strongly similar to their Late For-
mative period counterparts, including similar blade 
and biface forms, single facet adze forms, celts, and 
macroblade/macroflake blank technology. These 
tools and techniques are found in Late Formative 
and Classic period (AD 300–800) components 
throughout Northern Belize, from Santa Rita Cozu-
mel in the north (Dockall and Shafer 1993), to Moho 
Cay and San Jose in the south (McAnany 1989). The 
increase in the number of investigated sites with 
Colha Lithic Tradition assemblages appears to be 
concurrent with the shift in lithic production at 
Colha from small-scale, low-intensity production in 
the Middle Formative to the large-scale, standard-
ized and high-intensity workshop production that 
emerged at this site during the Late Formative and 
Classic periods (Roemer 1991; Shafer 1991; Shafer 
and Hester 1983, 1986). This suggests that as early 
as the Middle Formative period, Colha was part of 
a complex network of interaction with other sites in 
the region, which may have formed a precedent for 
intensified production and consumption through-
out Northern Belize in later periods. The nature of 
these interactions, as reflected in the tool forms, 
technologies, and raw materials used at these sites, 
is the subject of this paper.

New data on lithic tools and debitage from the 
site of San Estevan provide an opportunity to un-
derstand the complex regional interaction in Mid-
dle Formative period Belize, and its relationship to 
Formative and Classic period economic relation-
ships. These relationships have been discussed in 
the literature through debate over the “Producer-
Consumer Model” (McAnany 1986, 1989, 1991; 
McSwain 1991b; Shafer 1983a; Speal 2006), which 
forms the subject of many papers in this section. 
Middle Formative period traditions can potentially 
be seen as the precursors of these later exchange 

relationships, and help us to understand how they 
developed. The examination of lithic traditions at 
Middle Formative period San Estevan, presented 
below, suggests that the site represents a primary 
production locale where lithic producers relied 
mainly on local raw materials, while using a suite of 
tool types and techniques that were imitated, rep-
licated, and exchanged between Middle Formative 
period sites in Northern Belize. 

LITHIC PRODUCERS AND 
CONSUMERS IN NORTHERN BELIZE

A Theoretical Overview

Focusing on the relationships between producers 
and consumers is one perspective for understand-
ing the networks of economic interaction within 
and between individuals, communities and re-
gions. Craftspersons could potentially manufac-
ture products for a variety of consumption spheres 
within their own houselots, for individual patrons, 
for personal gifting, as part of tribute obligations, 
and for commercial exchange or barter at the lo-
cal, regional or interregional scale (Brumfiel 1991; 
Clark and Houston 1998; Clark and Parry 1990; 
Costin 1998; Feinman and Nicholas 2004; Hendon 
1996; Stein 1996; Wright 1998). Craftspersons can 
possess a relatively high degree of autonomy over 
the terms under which they create and exchange 
products with consumers or intermediaries, com-
monly referred to as “independent specialization,” 
while the intervention of elites or other individuals 
in the production or exchange of these products 
is referred to as “attached specialization” (Costin 
1998:1; Clark 1996; Clark and Parry 1990; King 
and Potter 1994; McAnany 1995; Shafer and Hes-
ter 1983, 1986, 1991). Production processes could 
also be segmented, in which individuals of varying 
degrees of skill or social status, or in varying loca-
tions, completed different production tasks. In the 
production of prestige or luxury items, different 
segments were often carried out by individuals of 
varying social status (Berdan et al. 2003:99), while 
production stages for utilitarian goods were often 
segmented with no evidence of centralized politi-
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cal control (King and Potter 1994; Masson 2001; 
Rice 1987).

In Northern Belize, most studies of the in-
teractions between producers and consumers of 
chipped stone tools are a response to what has 
been called the “Producer-Consumer” model 
(McAnany 1989, 1991). This model has its origins 
in the publications resulting from fieldwork at 
Colha, one of the most extensive lithic workshop 
deposits ever encountered in Mesoamerica (Shafer 
and Hester 1983, 1986, 1991), and focuses specifi-
cally on the economic relationships between Colha 
and other sites in the Maya Lowlands, particularly 
Northern Belize, with regards to lithic tools (Hes-
ter and Shafer 1994). Situated adjacent to large de-
posits of fine-grained, high-quality chert, Late For-
mative and Classic period components at the site 
of Colha contained convincing evidence of large-
scale workshop deposits, including formal tools 
with highly standardized forms and production 
techniques, such as large oval biface celts, tranchet 
bit tools, stemmed and unstemmed macroblades, 
and elaborate, complex chert eccentrics which re-
vealed a high level of skill and craftsmanship (Hes-
ter and Shafer 1994; Shafer 1983a, 1983b, 1991; 
Shafer and Hester 1983, 1986, 1991). Shafer and 
Hester (1983:540) argued that Colha “served as the 
major center for the production and exchange of 
chert tools in the Late [Formative] period” and that 
“contemporary settlements beyond the chert-bear-
ing zone of Colha were the primary recipients of 
these craft items.” They further argue that the lithic 
producers at Colha were independent specialists, 
whose products were distributed to two differ-
ent types of consumer sites: primary consumers, 
who imported utilitarian lithic tools from Colha 
through “petty traders” operating within regional 
communities; and peripheral consumers, who im-
ported eccentrics and stemmed macroblades for 
ritual and/or symbolic use in elite tombs and cach-
es via “professional traders” or merchants (Hes-
ter and Shafer 1994:52; see also Gibson 1989:133; 
McAnany 1986:269).

Consumer sites identified as recipients of ex-
ported Colha lithics (Gibson 1986:191; Hester and 
Shafer 1994:55; McAnany 1989: Figure 3) include 

Ambergris Caye, Cuello, El Pozito, Kichpanha, 
Kohunlich, Laguna de On, Moho Cay, Nohmul, 
Northern River Lagoon, Pulltrouser Swamp, San 
Estevan, San Lorenzo and Sarteneja (Figure 1). An 
additional list of probable consumer sites included 
Aventura, Chowacol, El Posito, Hick’s Cay, Lama-
nai, Louisville, San Antonio, Yo Creek and Yakal-
che. Minor production centers were identified at 
the sites of Altun Ha, Chicawate and Kunachmul 
(McAnany 1989: Figure 3; see also Kelly 1980; Tay-
lor 1980). Peripheral consumers in the “extended 
supply zone” (McAnany 1989:Figure 3) in west and 
central Belize and the Peten, included Barton Ra-
mie, El Mirador, Macanche Island, Pacbitun, Tikal, 
San Jose and Yaxox, which imported predominant-
ly ritual/symbolic items such as stemmed macro-
blades and eccentrics (Hester and Shafer 1994; 
Moholy-Nagy 1991).

Colha was engaged in the specialized produc-
tion of lithic tools at a large scale, as indicated by 
the large, dense workshop deposits associated 
with many of the individual platforms and agua-
da groups (Roemer 1984; Shafer and Hester 1983, 
1986, 1991; King 2000, see King, this issue) at the 
site. Deposits were very dense, with an estimat-
ed 960,000 g of debitage per cubic meter (Shafer 
and Hester 1986), and also included manufactur-
ing failures, blanks, and cores, as well as distinc-
tive debitage such as tranchet flakes and bifacial 
thinning flakes (Masson 2001, Shafer 1983b). The 
majority of Colha workshop debris represents the 
final stage of production, identified by a predomi-
nance of bifacial thinning flakes, lack of chunky 
core shaping and preform manufacturing debris, 
and low percentages of cortical flakes. Originally, 
Shafer and Hester (1983) hypothesized that the 
majority of primary production took place at un-
specified quarry locations. However, Masson’s 
(2001) analysis of debitage from five Late-Terminal 
Classic workshop deposits at Colha suggests that 
primary production of chert nodules took place 
at procurement sites and quarries located near 
aguada group workshops; blanks manufactured in 
these loci were transported to work areas at indi-
vidual residence talus workshops where they were 
crafted into finished tools (Masson 2001:38). 
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Two major varieties of raw material form an 
important part of these models. Fine-grained chert 
from the chert-bearing soils at Colha and its sur-
rounding area (commonly referred to as Colha 
Chert, Northern Belize Chert, and Northern Be-
lize Chert-Bearing Zone Chert) (Hester and Shafer 
1984, 1994; Tobey et al. 1994) appears in a variety 
of colors including gray, brown, honey and yellow, 
and often appears in banded and mottled combi-
nations of the above colors. Chalcedony, generally 
a more translucent and slightly less fine-grained 
material, occurs in a zone to the north and west 
of the high-quality chert-bearing zone, often re-

ferred to as the “Cryptocrystalline Pebble Zone” 
(McAnany 1989; Oland 1998, 1999). Raw mate-
rial colors include translucent, milky, and opaque 
whites, tan, translucent brown, and light gray, and 
can be distinguished from Northern Belize Chert 
visually and chemically (Tobey 1986). Nodules 
of medium-grained chert, and coarse-grained 
chert, quartz-chalcedony blends, and quartz-chert 
blends are also hypothesized to come from this 
zone (McAnany 1989; Oland 1998, 1999). It should 
be noted that there is some overlap between these 
two zones, with chalcedonies and medium-to-
coarse grained cherts also found in low quantities 

Figure 1. Map of northern Belize, showing the Northern Belize Chert-Bearing Zone, the Cryptocrystalline Pebble Zone, 
and sites mentioned in the text (illustrated by the author after Dockall and Sharer 1993:Figure 1; McAnany 1989:Figure 1; 
Rosenswig 2004:Figure 1).
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in the Colha area (Tobey et. al 1994). Additionally, 
the texture of chert is internally variable within 
large nodules, with the finest material closest to 
the cortex layer, and the coarsest material at the 
center of the nodule (Hester and Shafer 1994:52). 

Numerous projects have tested these models 
through the lithic assemblages of sites throughout 
Northern Belize, from a wide range of time peri-
ods spanning the Archaic period to the Late Post-
classic period. Through the painstaking work of 
the members of the Colha Project, the lithic tool 
types, debitage types, raw material characteristics, 
knapping techniques, and socio-economic organi-
zation were carefully documented and rigorously 
analyzed, making inter-site comparisons possible, 
and exploring various combinations of Costin’s 
(1998) six components of craft production. As a 
result, most lithic analysis projects in Northern 
Belize tend to define themselves in terms of their 
relationship with Colha. Inevitably, the results of 
these comparisons were highly varied, and served 
to expand on and/or redefine Shafer and Hester’s 
(1983) original assertion of a Colha-centered ex-
change system.

Several common themes emerge from the re-
sponses to the Producer-Consumer model. Firstly, 
at most sites, Northern Belize Chert is present in 
the form of both tools and debitage. There is con-
siderable variation between sites and through time 
within the region, in terms of the proportion of the 
assemblage Northern Belize Chert constitutes, and 
whether evidence for early-stage reduction is pres-
ent (Speal 2006, 2008). This suggests that the inten-
sity of the economic relationships between these 
sites and Colha was variable throughout space and 
time, and cannot be reduced to a simple function 
of distance of a site from Colha (Speal 2006). Sec-
ondly, informal tools are common at most sites in 
Northern Belize; the analyses differ in their treat-
ment of informal tools in several ways. These in-
clude the degree of importance they place on these 
tools within the assemblage, and to which the in-
formal tools themselves are documented and ana-
lyzed. They also differ in how they determine the 
degree of economic dependence/independence of 
a particular site with respect to Colha. Third, direct 

comparisons of tools and debitage can be particu-
larly informative in indicating where and how sites 
obtained raw materials for formal and informal 
tools, particularly the relative proportions of tools 
vs. debitage made out of Northern Belize Chert, 
chalcedony, and other raw materials (Dockall and 
Shafer 1993:167). 

Data from some “consumer” sites, particularly 
those dating to the Late Formative and Late Clas-
sic periods, have supported and expanded upon 
the notion that many sites in Northern Belize were 
heavily dependent on Colha for formal lithic tools. 
Mitchum’s (1991, 1994) analysis of the Late Forma-
tive tools at Cerros, located 60 km north of Colha, 
suggests that Cerros residents imported formal 
tools from Colha, but also re-sharpened and re-
worked these primary tools, and imported nodules 
and large cortical flakes for local, on-site produc-
tion (Mitchum 1991). Many of the other tools at the 
site were informal or expedient flake tools thought 
to have been produced from recycled formal tools 
and small resharpening flakes (Mitchum 1994:49). 
Still others were secondary tools, which were re-
cycled through intentional reworking (Mitchum 
1994:52). Analyses of lithic tools from the site of El 
Pozito located just over 30 km to the west of Colha 
(Hester et al. 1991) are likely the product of the 
Colha production system, with 82 percent made 
of Northern Belize Chert, 13 percent of local chal-
cedony, and five percent from chert sources from 
Northern Belize. Most formal tools were made of 
Northern Belize Chert, with only a few made from 
chalcedony, although the later material was abun-
dant at the site and in the surrounding area. Most 
formal tools strongly resemble forms found at Col-
ha, with the exception of stemmed bifaces. A wide 
range of expedient tools were also found at the site, 
predominantly made from local chalcedonies. 

Analyses of lithic tools (Shafer 1983a) and deb-
itage (McAnany 1986, 1989) at sites within Pulltrou-
ser Swamp, in the low-lying wetlands of Northern 
Belize, suggest these communities had close eco-
nomic relationships with Colha, importing and re-
sharpening the majority of their formal tools from 
that site, while also manufacturing expedient tools 
from locally available chalcedony. Shafer’s (1983a) 
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analysis of the lithic tools from several raised field 
sites and residential units fringing Pulltrouser 
Swamp, including Kokeal (see Shafer 1983a: Table 
12; Turner 1983: Figure 4.4), suggests the presence 
of numerous formal tools such as oval bifaces, tran-
chet tools, and macroblades; these tools had forms 
similar to those from Colha, and were made from 
Northern Belize Chert, suggesting that they were 
imported as finished tools from Colha itself. Shafer 
(1983a) also recognized recycling patterns of for-
mal Colha bifaces, and noted the presence of sev-
eral types of informal tools that were most often 
made from chalcedony. These assertions are heav-
ily supported by McAnany’s (1989) analysis of tools 
and debitage from Late to Terminal Classic period 
deposits at the communities of K’axob, Tibaat, Chi 
Ak’al, Pech Titon, Kokeal, and Yo Tumben. For-
mal tools were produced mainly from Northern 
Belize Chert (94.4 percent; McAnany 1989: Table 
1), while debitage flakes are also mainly Northern 
Belize Chert (75.7 percent; McAnany 1989: Table 
2). She argues that if sites were procuring their own 
raw material, both late-stage production debris and 
refurbishing debris should be present, whereas if 
tools were procured in finished form, production 
debris should be generated and discarded else-
where. Cortical flakes were interpreted as early-
stage production debris, while non-cortical flakes 
were interpreted as late-stage production or refur-
bishing flakes. She found that at Pulltrouser Swamp, 
94 percent of the Northern Belize Chert flakes were 
non-cortical, but only 58 percent of the chalcedony 
flakes were non-cortical (McAnany 1989: Table 4). 
Conversely, 11 percent of the chalcedony flakes, 
but only one percent of the chert flakes retain over 
50 percent cortex (McAnany 1989: Table 4). Com-
bined with other variables such as edge damage, 
use-wear and platform characteristics, McAnany 
concludes that during the Late and Terminal Clas-
sic periods, the residents of Pulltrouser Swamp 
were importing formal tools made from Northern 
Belize Chert from the site of Colha itself, and that 
the chert debitage flakes resulted from resharpen-
ing and recycling practices. In contrast, informal 
tools were manufactured on-site from locally ob-
tained chalcedony nodules. 

Further research by McAnany and colleagues 
at K’axob, an agricultural village located at the edge 
of Pulltrouser Swamp, reinforced these patterns. 
McAnany and Peterson (2004:294) argue that al-
though Northern Belize Chert tools and debitage 
dominate the formal tool assemblage, the major-
ity of production debris is made from chalcedony, 
which was obtained locally as nodules and pro-
cessed on-site. In contrast, Northern Belize Chert 
underwent prior processing before additional 
modification was performed at K’axob itself. Deb-
itage characteristics fit this pattern; chalcedony 
flakes were longer, wider, and nearly twice as thick 
as Northern Belize Chert flakes, with a greater pro-
portion of cortical flakes in the sample (35 percent 
for chalcedony, 10 percent for Northern Belize 
Chert), a lower average of dorsal flake scars, a low-
er percentage of bifacial platforms and a greater in-
stance of single-facet platforms (McAnany and Pe-
terson 2004:295). However, Northern Belize Chert 
was likely the preferred raw material at K’axob; 56.3 
percent of all chipped stone artifacts were made 
from Northern Belize Chert, while 17.4 percent 
were made from local chalcedony, 8.7 were made 
from other chert sources, and 17.2 percent were of 
unknown raw material due to thermal alteration 
or patination (McAnany and Peterson 2004:281). 
More significantly, the majority (80.8 percent) of 
tools (including preforms and recycled tools) were 
made from Northern Belize Chert. This pattern 
was not stable, but changed through time; during 
the Middle Formative and Late Formative periods, 
there were relatively lower proportions of North-
ern Belize Chert in use at K’axob relative to chal-
cedony and other types of chert (McAnany and Pe-
terson 2004:299). Around 200 BC, a shift began in 
acquisition patterns, after which Northern Belize 
Chert dominated the assemblage, and other raw 
materials became relatively less accessible. 

Data from Santa Rita Corozal also suggests a 
high degree of interaction with Colha during the 
Late Formative period (Dockall and Shafer 1993). 
Formal tools such as oval bifaces, stemmed macro-
blades and tranchet-bit tools formed a large por-
tion of the assemblage, in similar styles and using 
similar techniques to those from Colha. Dense de-
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posits of debitage were recovered from the site, of 
which 74.8 percent of the sample was chert, while 
only 25.2 percent of the sample was chalcedony, 
despite local availability of chalcedony nodules at 
Santa Rita (Dockall and Shafer 1993:170). Tools 
may have also been imported into Santa Rita in 
finished form, perhaps from Colha itself. Non-
cortical flakes constituted 71.7 percent of the 
chert debitage sample and 90 percent of the chal-
cedony debitage sample at Santa Rita, and the site 
lacks aborted preforms and bifaces broken in vari-
ous stages due to manufacturing errors (Dockall 
and Shafer 1993:168). No polyhedral blade cores, 
plunging blades, or core rejuvenation flakes were 
present in the debitage assemblage, suggesting an 
absence of blade or macroblade production (Dock-
all and Shafer 1993:168). However, local produc-
tion of expedient tools was also present as indi-
cated by chert flake cores made from recycled oval 
bifaces and biface fragments, and small flake cores 
made from locally available chalcedony nodules 
(Dockall and Shafer 1993:170–172). Some chal-
cedony cores were used for the removal of burin 
spalls, with no use wear indicating use of the core 
itself as a burin tool (Dockall and Shafer 1993:171). 
A high level of local consumption of these tools 
was indicated by fractured and exhausted bifaces, 
while use-wear patterns and analysis of tool forms 
indicate that formal tools were often recycled, sug-
gesting the perceived high value of chert as a raw 
material (Dockall and Shafer 1993:172).

The sites of Chac Balam, Ek Luum and San 
Juan on Ambergris Caye (Guderjan and Garber 
1995) have lithic assemblages that suggest similar 
lithic tool exchange patterns with Colha to those at 
Cerros, Santa Rita Corozal, and Pulltrouser Swamp 
(Hult and Hester 1995:139). Lithic assemblage 
contexts at these sites date from the Late Classic 
period to the Middle Postclassic period (Hult and 
Hester 1995:139). Nearly 87 percent of the tools in 
the assemblage resembled Colha tool types from 
these periods, and were made from raw material 
with the fine-grained texture and color range of 
Northern Belize Chert (Hult and Hester 1995:159). 
Other tools were made from chalcedony. Sites con-
tain both utilitarian goods, such as large oval bifac-

es, general utility bifaces, thin bifaces, and blades, 
and ritual status goods, such as stemmed mac-
roblades eccentrics, some of which are found in 
burials at Chac Balam (Hult and Hester 1995:159). 
Local production focused on resharpening and re-
cycling imported tools: cores (N=2) and hammer-
stones (N=11) formed a small proportion of the to-
tal lithic assemblage (N=1,005), and the polish, use 
wear, and multiple facets on 11.8 percent of deb-
itage flake platforms identified them as the prod-
uct of resharpening used tools (Hult and Hester 
1995:157–159). Proportions of cortical flakes were 
low (14 percent) for Northern Belize Chert, but 
high for chalcedony (87 percent), which formed a 
small part of the flake assemblage (7 percent).

Analyses of materials from some other sites 
in Northern Belize contradict the claim for Col-
ha’s central economic role, often through an in-
creased emphasis on the importance of expedient 
and recycled tools, and assemblages in which lo-
cal chalcedonies play a greater role in the formal 
tool assemblage. In Late Formative period depos-
its at Cuello, located 30 km northwest of Colha, 
McSwain (1991a, b) found that three standardized 
tool types, the large oval biface, the stemmed mac-
roblade, and the tranchet-bit tool, were imported 
from Colha as finished tools, in addition to rela-
tively unfinished raw material such as tool blanks. 
In contrast, Middle Formative deposits contained 
only one stemmed macroblade, made from mate-
rials other than Northern Belize Chert (McSwain 
1991b:343). Of the 2,194 flakes examined by Mc-
Swain, only 603, or 27.5 percent were of Northern 
Belize Chert, while most flakes in the assemblage 
were produced from locally available chalcedony 
(McSwain 1991b:343). Flakes made of Northern 
Belize Chert were generally shorter, narrower, and 
thinner than flakes of other raw material types, 
and were generally interior flakes with little cortex 
on the dorsal surface. Additionally, the percent-
age of tools made from Northern Belize Chert in 
the assemblages increases over time, from 36 per-
cent and 25 percent in the Early Middle Formative 
and Late Middle Formative periods, to 49 percent 
in the Late Formative period. She suggests that 
Northern Belize Chert could have arrived at Cuel-
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lo, and also at “consumer” sites such as Pulltrouser 
Swamp and Cerros, through mechanisms other 
than the importation of finished formal tools; and 
that similarity in tool form “could equally result 
from local imitation stimulated by stylistic criteria 
or (perhaps more likely) by similarity of local needs 
for specific tool forms” (McSwain 1991b:346). 

Evidence from the lithic assemblage at the site 
of Saktunha (Speal 2005, 2006), located on one of 
the small off-shore islands along the coastal la-
goons of Northern Belize, also suggests the prac-
tice of a wider variety of lithic production and 
consumption strategies than predicted by the 
Producer-Consumer model. Speal (2006) suggests 
that the residents of Saktunha, which was occu-
pied during the Late and Terminal Classic periods, 
locally produced the majority of lithic tools used 
in household contexts. The majority (70 percent) 
of the lithic assemblage consisted of Northern Be-
lize Chert, while 12 percent consisted of North-
ern Belize chalcedonies, or some other source, 
and 18 percent was from unknown sources (Speal 
2006:13). Early-stage reduction debris made of 
Northern Belize chert suggests that locals import-
ed Northern Belize chert cobble cores to produce 
many of these tools, while others were imported 
in finished form. The residents of Saktunha also 
frequently re-sharpened imported bifacial celts us-
ing a distinctive alternating bevel technique. The 
high proportion of bifacial thinning flakes in the 
Saktunha assemblage (14 percent of all diagnostic 
debitage) suggests that some of the bifacial celts 
were locally manufactured, rather importing fin-
ished, formal bifacial celts from Colha. It is note-
worthy that the majority of contexts at Saktunha 
date to the Terminal Classic period, during which 
production and exchange patterns at Colha under-
went a significant shift, and focused on the surplus 
production of blades for export (Hester and Shafer 
1994; Masson 2001; Roemer 1984).

The following analysis of the lithic assemblage 
at San Estevan attempts to address these themes by 
examining a Middle Formative period sample at a 
time when Colha lithic producers were engaged in 
relatively small-scale cottage-industry tool manu-
facture, and the intensified, specialized workshop 

production identified in Late Formative and Clas-
sic period deposits had not yet begun (Potter 1991). 
Even in this early period, sites in Northern Belize 
appear to have shared a common lithic tradition, 
consisting of similar tool forms and technologies, 
while each site relied predominantly on local pro-
duction to supply the demands of own households. 

THE SAN ESTEVAN LITHIC 
ASSEMBLAGE

San Estevan is located on the New River in Northern 
Belize (Figure 1), approximately halfway between 
Lamanai and Cerros (Rosenswig 2004, 2008; Rosen-
swig and Kennett 2008). Other sites located nearby 
include Nohmul, Colha, Cuello, Kichpanha, Pull-
trouser Swamp and K’axob (Rosenswig and Kennett 
2008). The site has been the locus of archaeological 
projects by William Bullard (1965), Norman Ham-
mond (1975), Laura Levi (1993, 1996, 2002, 2003), 
and most recently by Robert Rosenswig and Doug-
las Kennett (Rosenswig 2007, 2008; Rosenswig and 
Kennett 2008). Occupation at San Estevan spans 
the Middle Formative through Late Classic periods, 
with substantial Late Formative and Classic period 
ceremonial architecture (Hammond 1975; Rosen-
swig 2007). Rosenswig and Kennett argue that San 
Estevan was one of 10 to 12 competing polities co-
existing during the Late Formative period, and was 
located approximately midway between Lamanai 
and Cerros along the New River, and also midway 
between Nohmul and Colha, which would have 
connected it to both coastal maritime trade routes 
and overland trade routes to the Peten (Rosenswig 
and Kennett 2008:137).

The lithic artifacts discussed in this paper (Ta-
ble 1) were excavated during a 2005 field school 
directed by Dr. Robert Rosenswig and Dr. Douglas 
Kennett. The tools discussed here were excavated 
in 2005 from layers with Early (900 BC to 600 BC) 
and Late (600 BC to 300 BC) Middle Formative pe-
riod components, as identified through association 
with Swasey, Bladen and Mamon ceramics, and 
Late Formative period plaster floors dated from 50 
BC to AD 40 (Rosenswig and Kennett 2008:Table 
1). These plaster floors, which covered at least 250 
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square meters of the site center, represent the ear-
liest known civic-ceremonial architectural con-
struction event at San Estevan, and created a public 
space for these activities (Rosenswig 2008:2). These 
plaster floors effectively seal the dark Middle For-
mative midden contexts below them throughout 
the majority of the 2005 excavated area (Rosenswig 
and Kennett 2008:133). An AMS radiocarbon date 
from charcoal embedded in these midden contexts 
produced a calibrated age of 800–760 BC (Rosen-
swig and Kennett 2008:Table 1). The contexts are 
concentrated in Plaza C, which was bulldozed to 
make way for the town garbage dump, leaving 
the earliest site components exposed. Test units 
in 2005 were placed at eight suboperations near 
the base of Structure XV, the largest remaining 
structure at the site. All lithic tools and debitage 
excavated during the 2005 were analyzed by the 
author with the assistance of Dr. Marilyn Masson, 

field school students and laboratory assistants. The 
sample includes 347 lithic tools (Table 2) and 9,356 
debitage flakes (Table 3), of which 1,566 flakes had 
edge damage suggesting use (Table 4), from sub-
operations 3, 4, 5, 6 and 7 (see Rosenswig and Ken-
nett 2008: Figure 3B). Of the lithic artifacts in the 
sample, 278 tools and 8,684 flakes came from Mid-
dle Formative period midden contexts (Rosenswig 
2008:127), while 69 tools and 672 flakes came from 
the Late Formative plaster floors and subfloors 
(Table 1). Tools and flakes from contexts located 
stratigraphically above the Late Formative period 
plaster floor, including fill from the platform of 
Structure XV, and components with modern dis-
turbance and contamination were analyzed, but 
were eliminated from the study sample. 

Lithic tools were analyzed according to the 
following variables that were coded in the anal-
ysis: artifact number, context, date recovered, 

Table 1. Counts and proportions of tools from the San Estevan sample, by raw material types.

Tools Flakes
Middle 

Formative
Late 

Formative Total Tools
Middle 

Formative
Late 

Formative Total Flakes
Raw Material # % # % # % # % # % # %

Chalcedony 131 47.1 32 46.4 163 47.0 6349 73.1 474 70.5 6823 72.9
Northern Belize Chert 36 12.9 4 5.8 40 11.5 348 4.0 24 3.6 372 4.0
Medium-grained Chert 64 23.0 19 27.5 83 23.9 1517 17.5 119 17.7 1636 17.5
Coarse Chert 7 2.5 3 4.3 10 2.9 261 3.0 19 2.8 280 3.0
Quartz/Chalcedony 
blend

14 5.0 8 11.6 22 6.3 11 0.1 2 0.3 13 0.1

Quartz/Chert blend 9 3.2 1 1.4 10 2.9 112 1.3 11 1.6 123 1.3
Quartz blend 7 2.5 2 2.9 9 2.6 21 0.2 3 0.4 24 0.3
Chert/Chalcedony blend 2 0.7 0 0.0 2 0.6 39 0.4 5 0.7 44 0.5
Chert/Coarse Chert 
blend

1 0.4 0 0.0 1 0.3 1 0.0 0 0.0 1 0.0

Coarse Chert/
Chalcedony blend

0 0.0 0 0.0 0 0.0 3 0.0 0 0.0 3 0.0

Fully Patinated Chert 0 0.0 0 0.0 0 0.0 2 0.0 0 0.0 2 0.0
Fully Patinated 
Chalcedony

0 0.0 0 0.0 0 0.0 17 0.2 15 2.2 32 0.3

Limestone 1 0.4 0 0.0 1 0.3 0 0.0 0 0.0 0 0.0
Marble 1 0.4 0 0.0 1 0.3 0 0.0 0 0.0 0 0.0
Unknown 5 1.8 0 0.0 5 1.4 3 0.0 0 0.0 3 0.0
Total 278 100.0 69 100.0 347 100.0 8684 100.0 672 100.0 9356 100.0
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secondary/final tool type, section, raw material 
type, raw material color, breakage type, percent-
age of cortex, heat treatment, primary tool type, 
type and location of edge damage; patina, length, 
width, thickness, and edge angle (if applicable). 
The approximate number of sides and the size of 
the flake scars were recorded for cores. Lithic deb-
itage was sorted through mass analysis using 2 in, 
1 in, 0.5 in and 0.25 in nested screens (following 
Masson 1989, 2001). Flakes of each screened frac-
tion were also individually analyzed for raw mate-
rial type, raw material color, percentage of cortex 
on the dorsal surface (0 percent, 1–24 percent, 
25–49 percent, 50–74 percent, 75–99 percent, 
or 100 percent), fire damage, edge damage, and 
patination. Each flake in the sample was exam-
ined for edge damage with an 8 magnification 
hand lens, and may indicate use of these flakes as 
unmodified, expedient tools.

The lithic artifacts in the San Estevan assem-
blage indicate that residents engaged a wide va-

riety of activities. The lithic tools can be broadly 
grouped into four technological classes: blade, bu-
rin, biface and uniface, and also include tools used 
in lithic tool production such as cores, hammer-
stones and pre-forms. The combination of formal 
reduction sequences, tool maintenance and re-
sharpening, recycling, and informal tool produc-
tion and retouching creates a diverse assemblage 
from expediently-utilized and/or retouched deb-
itage to highly formal tools that conform to a spe-
cific design. As discussed below, both the formal 
and informal tools produced and consumed at San 
Estevan during the Middle Formative often closely 
resemble those found at sites throughout North-
ern Belize.

LOCAL PRODUCTION AT SAN 
ESTEVAN

In this sample from San Estevan, the majority of 
lithic tools appear to have been locally produced, 
used, recycled, and discarded at the site itself. Evi-
dence for this behavior comes from both tools and 
debitage, fulfilling four major criteria employed 
here for local production: 1. The presence of biface 
preforms (rare) and manufacturing failures (rare) 
from all stages of reduction (Figure 2 , Table 2); 2. 
Polyhedral cores indicating the production of small 
blades, distinct from the large blades found at Col-
ha (Figure 3); 3. A high percentage (41.6 percent) of 
cortical debitage, suggesting early stage reduction 
of cores and cobbles (Table 3); and 4. Debitage that 
reflects the production of formal and/or informal 
tools, including tranchet flakes, although these are 
extremely rare in the assemblage (Table 2, Figure 
9). Lithic production techniques included both 
blade and burin techniques for the production of 
blades and burin spalls, as well as bifacial and uni-
facial percussion flaking, and grinding/polishing, 
resulting in a diverse assemblage of formal, expe-
dient, and recycled lithic tools. A full description 
of artifact types and attributes found in this sample 
is available in Paris 2007 (see also Paling 2008).

Raw material types represented in the as-
semblage included fine-grained chert thought to 
come from the Chert-Bearing Zone soils to the 

Figure 2. Cores: a. Polyhedral flake core; b. microcore;  
c. bifacial microcore; d. bifacial microcore/phase 1 biface;  
e. phase 1 biface (illustrated by the author).
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south (Hester and Shafer 1984; Tobey et al. 1994), 
as well as chalcedony, medium-grained chert, and 
coarse-grained chert, quartz-chalcedony blends, 
and quartz-chert blends thought to come from the 
Cryptocrystalline Pebble Zone to the north, which 
lies in close proximity to the site of San Estevan 
(McAnany 1989; Oland 1998, 1999). The majority 
of the lithic tool assemblage is chalcedony, which 
constitutes 47.0 percent of tools and 72.9 percent of 
flakes (Table 1). Medium-grained chert is the second 
most common material at 23.9 percent of tools and 
17.5 percent of flakes. Northern Belize Chert forms 
a small proportion of tools at 11.5 percent and flakes 
at 4.0 percent. Other raw materials such as quartz 
blends formed the remaining 17.6 percent of tools 
and 5.7 percent of flakes (Table 1). This suggests that 
the residents of San Estevan produced tools mainly 
from other raw materials of generally lower qual-
ity than Northern Belize Chert, which were most 
likely obtained from the Cryptocrystalline Pebble 
Zone near the site itself. While proportions of dif-
ferent raw materials used at San Estevan remained 
relatively stable from the Middle to the Late Forma-
tive periods (Table 1), proportions of both tools and 
flakes made from Northern Belize Chert declined, 
although it should be noted that the Late Formative 
period artifact sample (N=741) is smaller than the 
Middle Formative period sample (N=8962). 

Artifacts associated with lithic production 
such as cores, hammerstones, tested cobbles, and 
pre-forms make up 36.9 percent of the San Este-
van assemblage (Table 2, Figure 2). Three tested 
cobbles found were small in size, and included one 
chalcedony, one quartz-chalcedony blend, and one 
quartz blend nodule. The polyhedral cores (N=109) 
in the assemblage were generally small in size, sug-
gesting that they were exhausted cores resulting 
from the production of flakes and that the original 
cobbles or nodules were small. They were mostly 
chalcedony (55.0 percent) and medium-grained 
chert (12.8 percent), with a small percentage (5.5 
percent) made from Northern Belize Chert. Some 
of these cores had a distinctive bifacial shape, but 
were distinguished from Phase 1 bifaces by their 
thickness and a rounder outline as opposed to a 
more elongated or elliptical outline. The Phase 1 

bifaces, which were defined following criteria es-
tablished by Dial and Collins (1998), lacked cortex 
and evidence of edge damage, and were primarily 
made from chalcedony or quartz blend. 

The assemblage contained 21 hammerstones, 
which were characterized by a high degree of per-
cussive edge damage. The majority of hammer-
stones were made of chalcedony (42.8 percent) or 
harder materials such as coarse cherts and quartz 
blends. None of the hammerstones in the assem-
blage were made from Northern Belize Chert. 
Sixty-one point nine percent of the hammerstones 
were recycled from polyhedral flake cores, and one 
of these was then recycled into a polishing stone. 
All hammerstones, including those recycled from 
cores, were generally small in size (4–7 cm in di-
ameter), and tended to be spherical or elliptical in 
outline with evidence of battering and crushing 
on at least one edge. Eighteen out of 21 hammer-
stones, including those recycled from cores, had 
some cortex left on the surface.

Figure 3. a-d. Prismatic blades; e-f. small prismatic 
blades/flake blades; g. macroblade; h. blade and flake core 
(illustrated by the author [a-h] and April Cantrell [a]).
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Blade and burin spall technology were both 
locally employed at San Estevan, although not on 
a large scale (Figures 3, 4). Most blades are small 
pressure blades (under 10 cm long and 5 cm wide). 
The assemblage includes one blade core, of an ir-
regular shape, with blade scars of multiple widths 
and a few large flake scars. Of the six burin cores, 
all appear to have used to produce burin spalls, 
rather than the burin/graver tools known from 
other regions of North America. Four out of the six 
burin cores appear to have been recycled from oth-
er tools such as unifaces and bifaces. The desired 

end products of burin technology were most likely 
burin spall perforators; five of these tools were rep-
resented in the lithic tool sample. They are square 
or triangular in cross-section, with a pointed, and 
occasionally modified, distal end (see below). 

A significant proportion (46.1 percent) of the 
flakes in the San Estevan assemblage had some cor-
tex on the dorsal surface (Table 3); this suggests that 
many of the tools were the result of local produc-
tion. This pattern is reflected in the tool assemblage 
(Table 5), with cortex present in far greater propor-
tions on informal tools (47.1 percent) and artifacts 

Table 2. Counts of tool types at San Estevan for Middle Formative and Late Formative period samples 
by most common raw material types: Medium-grained chert (C), Northern Belize Chert (NBC), and 
Chalcedony (CHL).

Middle Formative Late Formative

Primary Tool Type C NBC CHL
MF 

Total   C NBC CHL
LF 

Total
Grand 
Total

archaic constricted adze 1 1
biface 1 4 5 5
bifacial microcore 1 2 7 11 1 1 2 13
bifacial microcore/phase 1 biface 3 1 1 4
blade 12 5 22 40 1 2 3 43
blade core 1 1 1
blade with retouch 1 1 1
burin core 1 1 1 1 2
burin spall 1 1 1
burin spall perforator/drill 4 4 4
core 5 2 26 50 2 16 26 76
core/tested cobble 1 2 2
eccentric 1 1 1
expedient biface 1 1 1
expedient biface- discoidal 2 1 3 3
expedient biface- elongate w/ primarily edge retouch 1 2 1 1 1 3 5
expedient biface- elongate w/edge retouch, or uniface 1 1 1
expedient biface- elongate w/ greater retouch 5 2 2 9 1 1 10
expedient biface- irregular w/ primarily edge retouch 1 3 4 8 2 2 10
expedient biface- irregular w/ greater edge retouch 4 1 3 8 1 1 1 3 11
expedient biface- retouched flake 1 1 1
failed phase 1 biface 1 1 1
flake with bifacial retouch 2 2 4 8 1 1 9
flake with retouch 3 4 15 30 1 1 2 32
flake with retouch/expedient chopper 1 1 1
hammerstone 2 5 1 3 8
informal blade 1 1 1
informal large biface/chopper 1 1 1
large biface 1 1 1
large expedient biface 2 1 3 3
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large expedient biface or hammerstone 1 1
macroblade 4 4 4
macroflake 2 3 3
microblade core 1 1 1
microcore 4 2 7 15 1 2 3 18
notch 1 2 2 2 4
opposed lateral scraper 1 1 2 2
oval biface—celt-like shape 1 1 1
perforator 1 1 1
perforator/graver 1 1 1
phase 1 biface 1 2 3 3
polished celt 1 1 1
polishing stone 2 2
possible uniface 1 1 1
scraper 1 1 1
spur 1 2 4 4
stemmed blade/pointed biface 2 3 2 1 3 6
tested cobble 1 2 1 3
tranchet flake 1 1
uniface 7 2 18 29 2 2 5 34
uniface/possible T-shaped tool 1 1 1
uniface/retouched macroflake 1 1 1
Total 64 36 131 278 19 4 32 69 347

Table 2. Counts of tool types at San Estevan for Middle Formative and Late Formative period samples 
by most common raw material types: Medium-grained chert (C), Northern Belize Chert (NBC), and 
Chalcedony (CHL). (continued)

Middle Formative Late Formative

Primary Tool Type C NBC CHL
MF 

Total   C NBC CHL
LF 

Total
Grand 
Total

Table 3. Debitage from the San Estevan sample: proportions of cortical flakes by raw material types (% of 
row total).

Material
0% 

cortex
1-24% 
cortex

25-49% 
cortex

50-74% 
cortex

75-99% 
cortex

100% 
cortex unknown

#  
Flakes

%  
Flakes

Med.-grained Chert 58.2% 24.7% 5.7% 4.6% 4.3% 2.5% 0.0% 1636 17.5
Chert/Coarse Chert blend 100.0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1 0.0
Chert/Chalcedony blend 70.5% 11.4% 2.3% 11.4% 4.5% 0.0% 0.0% 44 0.5
Coarse Chert 56.8% 21.1% 8.2% 5.0% 5.7% 3.2% 0.0% 280 3.0
Coarse Chert/Chalcedony 
blend

33.3 66.7% 0.0% 0.0% 0.0% 0.0% 0.0% 3 0.0

Northern Belize Chert 55.9% 25.5% 7.8% 3.2% 6.2% 1.3% 0.0% 372 4.0
Chalcedony 58.5% 25.2% 5.5% 5.3% 3.4% 2.0% 0.0% 6823 72.9
Fully Patinated Chert 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2 0.0
Fully Patinated Chalcedony 62.5% 25.0% 0.0% 3.1% 6.3% 3.1% 0.0% 32 0.3
Quartz blend 58.3% 20.8% 4.2% 4.2% 12.5% 0.0% 0.0% 24 0.3
Quartz/Chert blend 44.7% 33.3% 8.9% 4.9% 4.9% 3.3% 0.0% 123 1.3
Quartz/Chalcedony blend 46.2% 15.4% 23.1% 7.7% 0.0% 7.7% 0.0% 13 0.1
unknown 0.0% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 3 0.0
Total Flakes 5441.0 2344.0 538.0 475.0 358.0 199.0 1.0 9356 100.0
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associated with lithic production (64.4 percent) 
than on formal tools (24.1 percent). While the as-
semblage included some formal bifaces (Figure 5), 
including oval bifaces (N=1), and polished celts 
(N=1), most of these dated to the Late Formative 
period (Table 2). Other bifacial tools (Figures 6–9) 
were informal (N=1) and expedient bifaces (N=45), 
flakes with bifacial retouch (N=9), bifacial scrap-
ers (N=1), opposed lateral scrapers (N=2), and 
reduced fragments (N=3) that resemble recycled 
segments of large oval bifaces identified at Cuello 
and Pulltrouser Swamp (McSwain 1991a; Shafer 
1983a). Some informal tools such as notches (N=5), 
flake perforators, gravers and spurs (N=6), unifaces 
(N=33), and flakes with retouch (N=32) were pro-
duced from percussion flakes in a variety of sizes, 
were probably obtained from the numerous, ex-
hausted, polyhedral flake cores (N=109) found at 
the site. Expedient bifaces were highly variable in 
form and quality, and included tools that were dis-
coidal, elliptical and irregular in outline. Some ex-
pedient bifaces have relatively parallel dorsal and 
ventral sides, suggesting that they were recycled 
fragments of formal bifaces, while others were 

Figure 4. a-c. Burin spall perforators; d. burin core made 
from recycled biface fragment (illustrated by the author).

Table 4. Flake counts from the San Estevan sample from Middle and Late Formative period contexts, by 
raw material and the presence or absence of edge damage suggesting use wear.

Middle Formative Late Formative

Material
edge 

damage no damage Total  
edge 

damage
no 

damage Total
Grand  
Total

Med.-grained Chert 188 1329 1517 33 86 119 1636
Chert/Coarse Chert blend 1 1 1
Chert/Chalcedony blend 12 27 39 5 5 44
Coarse Chert 33 228 261 3 16 19 280
Coarse Chert/Chalcedony blend 3 3 3
Northern Belize Chert 81 267 348 4 20 24 372
Chalcedony 1015 5334 6349 131 343 474 6823
Fully Patinated Chert 2 2 2
Fully Patinated Chalcedony 17 17 15 15 32
Quartz blend 1 20 21 1 2 3 24
Quartz/Chert blend 25 87 112 3 8 11 123
Quartz/Chalcedony blend 11 11 2 2 13
unknown 1 2 3 3
Grand Total 1376 7308 8684 190 482 672 9356
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made from more irregular large primary flakes 
and secondary flakes, or from retouching multiple 
edges of a formal uniface. Expedient bifaces form 
a technological continuum that is linked to flakes 
with bifacial retouch, which are modified in the 
same manner, but to a lesser degree, and in contrast 
to expedient bifaces, proximal bulbs and striking 
platforms have a low degree of modification. 31.9 
percent of the expedient bifaces and 77.8 percent of 
the flakes with bifacial retouch had some amount 
of cortex on the dorsal surface of the tool. Similar 
patterns are noted for more extensively modified 
unifaces, which form a continuum of modification 
with “flakes with retouch.” Unifaces also vary widely 
in form, including discoidal, elliptical, and denticu-
late varieties (Figure 8), while flakes with retouch 
have a low degree of modification on the working 
edges of the dorsal surface. 48.5 percent of unifaces 
and 63.6 percent of flakes with retouch had some 
degree of cortex on their dorsal surface. 

Other evidence for local production of lithic 
tools comes from the lithic debitage character-
istics. Experimental biface reduction models by 
Pecora (2001:180), involved the analysis of deb-
itage produced during each reduction stage, sug-
gest relative frequencies of large flakes (>0.5”) are 
greater in the earlier stages and smaller in the later 

Table 5. Proportions of cortical and non-cortical 
tools, for formal, informal, and production tool 
categories in the San Estevan sample.

% Cortex
Formal 

tools
Informal 

tools
Production 

tools # Tools
0% 73.9% 52.9% 35.6% 184
1-24% 18.0% 19.2% 44.7% 99
25-49% 6.3% 13.5% 12.1% 37
50-74% 1.8% 5.8% 6.1% 16
75-99% 0.0% 7.7% 0.8% 9
unknown 0.0% 1.0% 0.8% 2
Total Tools 111.0 104.0 132.0 347

Figure 5. Formal bifaces and recycled biface fragments: 
a. Polished celt; b-c. stemmed blade/pointed biface stems; 
d. miniature uniface/flake with retouch (no edge damage); 
e. miniature biface (no edge damage; illustrated by the 
author). 

Figure 6. Expedient bifaces: a-b. elongate with greater 
retouch; c-d. elongate with primarily edge retouch; e-f. 
irregular with primarily edge retouch (illustrated by the 
author).
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stages, while small debris (<0.5 in) is generated in 
both earlier and later stages of production (see also 
Masson 1989). When the relative proportions of 
flake sizes are examined and compared to experi-
mental models (Ahler 1989), it is possible to pre-
dict high frequencies of small flakes under 0.25 in. 
In the San Estevan debitage sample, the greatest 
number of flakes fell into the 0.5–1 in size category, 
followed by flakes in the 1.0–2.0 in category, while 
the percentage of flakes smaller than 0.25 in is sig-
nificantly underrepresented because of the use of 
0.25 in mesh in excavations (Table 6). The docu-
mentation of microdebitage flakes (smaller than 
0.25 in) requires column sample analysis or flo-
tation analysis (Hester and Shafer 1986; Moholy-
Nagy 1990); flotation samples taken from the 2005 
excavations are currently pending analysis. Three 
possible explanations for the under-representa-
tion of small flakes include: 1) San Estevan tool  

Figure 7. Informal large biface/chopper with heavy edge 
damage (illustrated by the author).

Figure 8. Unifacial tools: a-c. 
Miscellaneous unifaces; d. denticulate 
uniface; e-f. flakes with retouch; g-h. flake 
with bifacial retouch (illustrated by the 
author).
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Table 6. Size grade distribution (proportions), by raw material, of San Estevan debitage sample (% of row 
total).

Material
Flake Size

# Flakes<0.25˝ 0.25–0.5˝ 0.5–1.0˝ 1.0–2.0˝ >2.0˝ unknown
Med.-grained Chert 0.8% 17.1% 39.7% 39.5% 2.9% 0.0% 1636
Chert/Coarse Chert blend 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 1
Chert/Chalcedony blend 0.0% 15.9% 25.0% 54.5% 4.5% 0.0% 44
Coarse Chert 1.4% 15.0% 31.8% 45.4% 6.4% 0.0% 280
Coarse Chert/Chalcedony blend 0.0% 0.0% 0.0% 66.7% 33.3% 0.0% 3
Northern Belize Chert 0.0% 12.9% 40.3% 44.9% 1.6% 0.3% 372
Chalcedony 0.8% 19.9% 34.8% 41.2% 3.3% 0.1% 6823
Fully Patinated Chert 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 2
Fully Patinated Chalcedony 0.0% 0.0% 3.1% 75.0% 21.9% 0.0% 32
Quartz blend 0.0% 12.5% 20.8% 58.3% 8.3% 0.0% 24
Quartz/Chert blend 0.0% 5.7% 27.6% 55.3% 10.6% 0.8% 123
Quartz/Chalcedony blend 0.0% 0.0% 7.7% 61.5% 30.8% 0.0% 13
unknown 0.0% 33.3% 33.3% 33.3% 0.0% 0.0% 3
Total Flakes 71.0 1743.0 3256.0 3897.0 324.0 7.0 9356

Figure 9. a. Possible tranchet 
flake; b-c. opposed lateral 
scrapers; d. possible T-shaped tool 
(illustrated by the author).
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technology was mainly a large flaking technology; 
2) The debitage was removed from the primary 
production site and dumped in the location where 
it was recovered in excavation, leaving the small 
flakes behind (see Mallory 1986; Shafer and Hes-
ter 1986); and 3) Small flakes were represented in 
excavated deposits, and may be represented in the 
flotation samples. Upon examination of the 100 
non-recycled polyhedral flake cores found at the 
site, 8 have flake scars 0.25–0.5 in, 23 have flake 
scars 0.5–1 in, 29 have flake scars 1–2 in, and 11 
have flake scars greater than 2 in. Thus, pending 
analysis of the flotation samples from San Estevan, 
I currently favor the first hypothesis. Additionally, 
the relative proportions of flake sizes suggest that 
both early and late stages of production are repre-
sented at San Estevan, reflecting all stages of tool 
manufacture, tool resharpening, and recycling 
practices.

Comparisons with McAnany’s model from 
Pulltrouser Swamp (1989) suggest that at San Este-
van, primary reduction sequences of raw material 
nodules took place at the site itself. In McAnany’s 
(1989: Table 4) study, 94 percent of the Northern 
Belize Chert flakes lack cortex entirely and one 
percent of Northern Belize Chert flakes had over 
50 percent cortex. In contrast, 50 percent of the 
chalcedony flakes from the site lacked cortex, while 
11 percent had over 50 percent cortex. In her inter-
pretation of these patterns, Northern Belize Chert 
was imported into the site in the form of finished 
tools, and all Northern Belize Chert flakes resulted 
from recycling and resharpening practices. In con-
trast, chalcedony tools were produced at Pulltrou-
ser Swamp itself from locally procured nodules of 
raw material. At San Estevan, 58.1 percent of all 
flakes lacked cortex, while 30.8 percent were sec-
ondary flakes with 1–49 percent cortex, and 11.0 
percent of flakes had over 50 percent cortex (Table 
7). These proportions are relatively similar across 
material types, and between flakes from Middle 
and Late Formative period contexts, with a slight 
drop in the proportion of tertiary flakes in the Late 
Formative across all raw material types (although 
this may be due to the smaller sample size of Late 
Formative (N=672) versus Middle Formative flakes 

(N=8,684). These patterns are most similar to 
McAnany’s model for in situ production of chal-
cedony tools from locally procured nodules. The 
similarity of proportions of cortical flakes across 
raw material types suggests that medium-grained 
chert, Northern Belize Chert, and chalcedony 
nodules may have been reduced using similar pro-
duction methods. These patterns contrast with 
Pulltrouser Swamp (McAnany 1989) and Cuello 
(McSwain 1991b) where proportions of tertiary 
flakes are much higher for Northern Belize Chert 
than for chalcedony and other raw materials.

EXCHANGING TOOL TYPES AND 
MANUFACTURING TECHNIQUES 
IN NORTHERN BELIZE

Many of the formal tool types found at San Estevan 
closely resemble tools found in Middle and Late 
Formative period deposits at Colha, Cuello, Cerros, 
Kichpanha, K’axob and Pulltrouser Swamp (Gib-
son 1986; Hammond 1991; Hester 1982; Hester et 
al. 1980; Hester et al. 1983; Hester and Shafer 1984; 
Lewenstein 1987; McAnany and Peterson 2004; 
McSwain 1991a; Mitchum 1994; Potter 1991; Sha-
fer 1982; Shafer 1983a, b; Shafer and Hester 1983, 
1986, 1991). These include blades, burin spalls, bi-
faces, recycled biface fragments, expedient bifaces, 
a possible tranchet flake, a possible T-shaped tool, 
and flake perforators/gravers. Blades (N=43) in-
clude prismatic blades and small flake blades (Fig-
ure 3), and range in width from 0.8 to 4.2 cm with 
an average thickness of 0.7 cm, and are generally 
smaller than macroblades from Colha and Cuello 
(Potter 1982, 1991; McSwain 1991a). Large macro-
blades represent a small portion of the San Estevan 
assemblage (N=4), and range from 2.5 to 4.8 cm in 
width. The majority of small prismatic blades were 
made from chalcedony (56.0 percent) while oth-
ers were made from medium-grained chert (29.2 
percent) and Northern Belize Chert (14.6 percent), 
whereas all four macroblades were made from me-
dium-grained chert. However, the low frequency 
of blade cores in the assemblage (N=1) leaves open 
the possibility that most or all of these blades were 
imported from other sites. A similar technology 
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was used to produce burin spall perforators, which 
are thick and triangular or square in cross-section. 
The majority of burin spalls are made from chal-
cedony (80.0 percent), and one was made from 
medium-grained chert. Additionally, most of the 
burin spalls have pointed distal ends, and were 
most likely used as perforators or gravers. Middle 
Formative period assemblages at Colha and Kich-
panha also contained burin spall drills, where they 
have been interpreted as drills associated with shell 
working activity (Gibson 1986, Potter 1991). Other 

types of perforators were made from small, slightly 
modified flakes, a technology also noted at Cerros, 
K’axob and Cuello (McAnany and Peterson 2004; 
McSwain 1991a; Mitchum 1994). 

Other tool types and technologies common 
throughout Northern Belize during the Middle and 
Late Formative periods include bifacial and unifa-
cial flaking technologies. Formal bifaces such as 
oval bifaces and polished celts were found in Late 
Formative period deposits, while stemmed blades/
pointed bifaces and informal/expedient bifaces 

Table 7. Relative proportions of primary, secondary and tertiary flakes at sites in northern Belize, by raw 
material and chronological phase. 

Site Material Period 0% 1-49% 50-100% Source
San Estevan all types Middle/Late Formative 58.1% 30.8% 11.0%
San Estevan Med.-grained chert Middle Formative 58.2% 30.3% 11.5%
San Estevan NBC Middle Formative 56.6% 32.5% 10.9%
San Estevan Chalcedony Middle Formative 59.0% 30.6% 10.4%
San Estevan Med.-grained chert Late Formative 58.0% 31.1% 10.9%
San Estevan NBC Late Formative 45.8% 45.8% 8.3%
San Estevan Chalcedony Late Formative 51.0% 33.3% 14.8%
Pulltrouser Swamp Chalcedony Late-Terminal Classic 50.0% 39.0% 11.0% (McAnany 1989)
Pulltrouser Swamp NBC Late-Terminal Classic 94.0% 5.0% 1.0% (McAnany 1989)
Cuello NBC Early Middle Formative 85.0%* 11.0%** 3.5% (McSwain 1991b)
Cuello all other types Early Middle Formative 67.0%* 24.0%** 8.8% (McSwain 1991b)
Cuello NBC Late Middle Formative 84.0%* 12.0%** 4.0% (McSwain 1991b)
Cuello all other types Late Middle Formative 65.0%* 25.0%** 9.7% (McSwain 1991b)
Cuello NBC Late Formative 87.0%* 10.0%** 3.6% (McSwain 1991b)
Cuello all other types Late Formative 59.0%* 29.0%** 11.8% (McSwain 1991b)
K’axob all types Early Middle Formative 80.7% . . (McAnany and 

Peterson 2004)
K’axob all types Late Middle Formative 82.5% . . (McAnany and 

Peterson 2004)
K’axob all types Early Late Formative 84.4% . . (McAnany and 

Peterson 2004)
Santa Rita Corozal NBC Late Formative 71.7% . . (Dockall and Sharer 

1993)
Santa Rita Corozal Chalcedony Late Formative 90.0% . . (Dockall and Sharer 

1993)
Colha (talus 
workshops)

NBC Late-Terminal Classic ~75.0% ~15.0% ~10.0% (Masson 1999)

Colha (aguada 
workshops)

NBC Late-Terminal Classic 55–70.0% ~15.0% 15–30.0% (Masson 1999)

*McSwain (1991b:Table 13, 14) includes all flakes with <5% cortex in this category.
**McSwain (1991b:Table 13, 14) includes all flakes with 5-50% cortex in this category.
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were found in both Middle and Late Formative pe-
riod contexts (Table 3). All of these types have ana-
logs at numerous sites in Northern Belize. Large 
oval bifaces are characterized by a distinctive tear-
drop or celt-like shape, length that is two and a half 
times the width, a relatively thin profile, and even, 
symmetrical, bifacial removal of flakes from both 
faces on the lateral and distal edges (Shafer 1983a; 
Shafer and Hester 1983), and have been identi-
fied sites throughout Northern Belize including 
Cuello, Colha, Cerros, K’axob, Pulltrouser Swamp, 
and Kichpanha (McAnany and Peterson 2004; Mc-
Swain 1991a; Mitchum 1994; Potter 1991; Shafer 
1982, 1983a; Shafer and Hester 1983, 1986, 1991; 
Shafer et al. 1979). They are dominant in assem-
blages at Colha by the Middle Formative period 
(Shafer 1994:141), and remain in use through the 
Late Classic period (Shafer and Hester 1983:531); 
the example in the San Estevan assemblage dates 
to the Late Formative period. Polished celts, which 
are present in assemblages at Cuello and Colha 
(McSwain 1991a; Shafer 1994) in Middle and Late 
Formative period assemblages, respectively, are 
characterized by a symmetrical, bifacial, elliptical 
cross-section, and are first chipped into shape and 
then finished by abrasion (Shafer 1994). The ex-
ample in the San Estevan assemblage dates to the 
Late Formative period; it has a celt-like distal end, 
a lenticular cross-section, and is made from chal-
cedony. Other formal bifacial tools in the San Este-
van assemblage include six proximal ends of either 
stemmed blades or large oval bifaces. Stemmed 
blades are large marcoblades that have flakes re-
moved from the distal end to form a long tapered 
point, while the proximal end is worked into a 
parallel or contracting “stem” suitable for hafting 
(Shafer 1994). Stemmed blades have been found at 
Colha, Cuello and Pulltrouser Swamp (McSwain 
1991a; Potter 1982; Shafer 1983a; Shafer and Hes-
ter 1983, 1991); at Colha and Cuello they date to 
both the Middle and Late Formative periods, as do 
the examples in the San Estevan assemblage. The 
assemblage also included the medial section of a 
formal biface whose original form could not be 
determined due to breakage, but had a lenticular 
cross-section and roughly parallel edges. It came 

from a Middle Formative period context and was 
made from medium-grained chert. 

Distinctive tranchet adzes and tranchet flakes 
are well-documented at Colha during the Late 
Formative and Classic periods (Shafer 1983b), 
and are also found at Cuello and Cerros (McSwain 
1991a; Mitchum 1994). A possible tranchet flake 
was found at San Estevan (Figure 9); however, the 
surface is flatter than most tranchet flakes, which 
would have resulted in a plane, rather than an 
adze. It could be the result of poor application of 
the tranchet technique, or a midsection break that 
occurred at the same approximate location that a 
tranchet technique would be applied. The possible 
tranchet flake was made from quartz/chalcedony 
blend; the coarser grain of the raw material may 
have impeded correct removal of the flake. An-
other distinctive tool in the assemblage included 
a possible T-shaped adze, such as those noted at 
Colha, Cuello, Kichpanha and K’axob (Gibson 
1986:110; McAnany 2004; McSwain 1991a; Pot-
ter 1991). Smaller than its more triangular-shaped 
counterparts at Colha, and lacking the charac-
teristic flake scar on the distal edge of the dorsal 
surface, it more closely resembles the smaller ex-
amples from Cuello. 

Similar types of informal tool production and 
the recycling of formal tools present at San Este-
van are also found at sites throughout Northern 
Belize. Spurs, gravers, and perforators made from 
flakes, burins, and modified blades were common 
at Cuello (McSwain 1991a), K’axob (McAnany 
2004), Colha (Potter 1991), and Cerros (Mitchum 
1991, 1994), and are thought to have been used in 
working wood and/or shell at these sites. Notches, 
thought to be used in woodworking (Lewenstein 
1987) were also produced at Cerros (Mitchum 
1994). Expedient bifaces are common informal 
tools at sites throughout Northern Belize, includ-
ing Cuello (McSwain 1991a) and Cerros (Mitchum 
1994). 

Sites in Northern Belize also shared similar 
recycling practices. Shafer (1983a) noted the pres-
ence of small unifacial and bifacial nubbins at Pull-
trouser Swamp, and described the stages by which 
large oval bifaces were recycled. Three examples 
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are present in Middle Formative period contexts at 
San Estevan (Table 8), and other examples are pres-
ent at Cuello (McSwain 1991a). The San Estevan 
assemblage reflects the use of a variety of recycling 
techniques: 1. Tools with multiple types of edge 
damage; 2. Tools modified from their original form 
through percussion flaking or retouch; and 3. Tool 
sections or fragments with retouch and/or edge 
damage along mid-section breaks. Recycled tools 
formed 12 percent of the Middle Formative period 
tool sample (34 out of 278 tools), and 10 percent 
of the Late Formative period tool sample (7 out of 
69 tools), suggesting that tool recycling was prac-
ticed through time. Blades, formal and expedient 
bifaces, unifaces, and cores were the most com-
monly recycled tool forms: blades were retouched 
or turned into perforators; broken large bifaces 
became smaller expedient bifaces, miniature bi-
faces and unifaces, notches, and hammerstones; 
unifaces were modified into expedient bifaces, bu-
rin cores, and scrapers; and cores were turned into 
hammerstones and polishing stones. The pres-
ence of edge damage on 16.7 percent (N=1,566) of 
debitage flakes (Table 4) suggests that unmodified 
debitage flakes were also part of the recycling pro-
cess, possibly as expedient cutting implements. 

The similarities in informal tool production 
and recycling practices at sites throughout sites in 
Northern Belize suggest that Formative sites were 
exchanging more than the end products of formal 
lithic tool production; rather, a wide range of gen-
eral production practices, technologies and knap-
ping strategies, and raw materials themselves were 
shared by sites throughout the region. At Middle 
Formative period sites, assemblages that combine 
debitage, preforms, cores, hammerstones, and 
used, broken, and recycled tools suggests most 
lithic production took place at individual sites, for 
use by local residents. The assemblages reflect the 
production of a wide range of tools using blade, 
burin, bifacial, and unifacial techniques. Many of 
these tools would have been used to create other 
products for household maintenance and craft 
production, such as notches, perforators and grav-
ers for working shell and/or wood. Widespread 
similarities suggest strong, community-based 

economies, whose residents may have produced 
their own status items such as shell ornaments. 
While Middle Formative period communities 
may have had relatively independent economies in 
terms of lithic tool and shell ornament production, 
as implied by the redundancy of lithic assemblages, 
fine-grained chert appears to have been exchanged 
between Colha and/or other sites in the Northern 
Belize Chert-Bearing Zone, and communities to 
the north in the Cryptocrystalline Pebble Zone. 

DISCUSSION AND CONCLUSIONS

As suggested by the data presented above, the Mid-
dle Formative period in many ways laid the ground-
work for the far-reaching economic networks sup-
plied by the Colha lithic workshops of the Late 
Formative and Classic periods through the creation 
of a common lithic tradition. McAnany (1991:281) 
reminds us that it may be more useful to think of 
exchange networks as embodying a set of particu-
lar social relationships. The economic networks and 
social relationships that developed in the Middle 
Formative period at sites such as San Estevan, Col-
ha, Cuello, and K’axob appear to have developed in 
the absence of strong community interdependence 
or specialization. However, the broad redundancies 
in tool types, production techniques, and products 
made from similar tool types (i.e., shell ornaments), 
combined with small-scale, low-volume exchange 
of high-quality raw materials for primary produc-
tion, suggests that some degree of cultural unity and 
inter-site communication existed between sites in 
Northern Belize that transcended community in-
dependence. The high proportions of cortical flakes 
made from Northern Belize Chert in Middle For-
mative period samples at San Estevan suggest the 
possibility that raw nodules may have been obtained 
from Colha, potentially through exchange networks 
(Table 7). Cortical flakes made of Northern Belize 
Chert are also present in Middle Formative contexts 
at other sites such as K’axob and Cuello (McAnany 
and Peterson 2004; McSwain 1991b; Speal 2008), 
although in lower proportions than observed at 
San Estevan (Table 7). Middle Formative exchange 
networks may have become the channels through 
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Table 8. Types and quantities of recycled tools at San Estevan, listed by primary, secondary, and tertiary 
form/function, separated by Middle Formative (MF) and Late Formative (LF) contexts.

Primary Secondary Tertiary MF LF Total
biface burin core . 1 1

biface miniature biface . 1 1

biface miniature uniface/flake with retouch . 2   2
blade blade with retouch . 4 1 5
blade perforator . 1 1

blade spur . 1   1
core hammerstone . 7 2 9
core hammerstone polisher/grinder 1 1

core scraper .   1 1
expedient biface notch . 1   1
expedient biface—discoidal hammerstone . 1   1
expedient biface—elongate with 
primarily edge retouch/uniface

expedient biface—irregular with primarily 
edge retouch

. 1   1

expedient biface—elongate with 
greater retouch

hammerstone .   1 1

large biface expedient biface—irregular with primarily 
edge retouch

. 1   1

large expedient biface expedient biface—discoidal . 1 1

large expedient biface expedient biface—elongate with greater 
retouch

. 1 1

large expedient biface expedient biface—irregular with primarily 
edge retouch

. 1   1

large expedient biface hammerstone .   1 1
macroblade burin core . 1   1
macroflake burin core . 1   1
macroflake uniface . 1   1
microcore expedient biface—irregular with primarily 

edge retouch
. 1   1

microcore polished minicore .   1 1
possible uniface possible eccentric . 1   1
uniface bifacial scraper . 1 1

uniface burin core . 1 1

uniface expedient biface—elongate with greater 
retouch

. 1 1

uniface expedient biface—retouched uniface . 1   1
Total   34 7 41
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which the standardized products of Colha work-
shops were exchanged in Late Formative and Clas-
sic period time periods (Hester and Shafer 1994:54; 
McAnany 1986:253), supplying consumers with an 
extant need for the types of tools produced by the 
workshops (including blades, tranchet adzes, large 
oval bifaces, etc.). Perhaps more significantly, evi-
dence for the expansion of economic networks, and 
development and cultivation of exchange depen-
dencies between sites throughout Northern Belize 
during these later periods suggests a change in the 
power relationships between communities, as po-
litical entities grew in scale beyond the community 
village level (see Rosenswig and Kennett 2008). 

At San Estevan, most of the formal and infor-
mal tools in the assemblage were produced from 
chalcedonies and medium-grained cherts, most 
likely obtained from nearby deposits in the Cryp-
tocrystalline Pebble Zone. The large proportion 
of informal and recycled tools at the site suggests 
that the majority of lithic production at the site 
was independent, small-scale, and relatively un-
skilled, and could have been carried out by a mix-
ture of part-time specialists working seasonally in 
conjunction with agriculture (Hagstrum 2001), 
or non-specialists. Few tools match the skilled, 
specialized products produced at Colha during 
the Late Formative and Classic periods, although 
certain tools, such as the blades, burin spalls, pol-
ished celt, and stemmed blades/bifaces were un-
doubtedly the product of considerable time and 
effort.

The San Estevan assemblage also serves to high-
light certain aspects of previous studies on lithic 
production, consumption and exchange in North-
ern Belize, including those from later time periods. 
While many studies focus on formal tool types and 
technologies, independent production of expedient 
tools was noted in the same studies, and appears to 
have taken place at most sites in most time periods. 
These expedient tools appear to have been locally 
produced, whether or not sites produced their own 
formal tools, imported them, or imported blanks 
and pre-forms. More study and publication of ex-
pedient tool assemblages is needed, as there are few 
bases for comparison; despite their value, debitage 

studies alone cannot encompass the variation in 
production practices. Many studies also note the 
recycling of formal tools across sites in Northern 
Belize, although there is a need for greater quantifi-
cation of this practice across space and time.

Evidence for local production at multiple 
sites, combined with similarities in tool types and 
techniques, suggests fluid, dynamic intercom-
munity relationships and exchange networks be-
tween Middle Formative period sites in Northern 
Belize. While the identification of raw materials 
based on visual sourcing alone is not conclusive, it 
suggests that the majority of tools at San Estevan 
were made at the site itself from locally available 
raw materials, namely chalcedonies, medium-
to-coarse grained cherts, and quartz-chert and 
quartz-chalcedony blends. A small percentage of 
tools, particularly blades, were made from fine-
grained cherts, most likely obtained from Colha or 
its neighbors in the Northern Belize Chert-Bearing 
Zone. The exchange of high-quality raw materials 
and variations in tool form throughout the region 
suggest that during the Middle Formative, site resi-
dents shared knapping techniques and traditions 
more often than they exchanged the tools them-
selves, and that local producers at each site adapt-
ed regional techniques to suit the demands of local 
households. 
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