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In this article, we use the precision of Bayesian modeled radiocarbon dates to reconstruct a generational history of Late Pre-
classic (300 BC–AD 250) Cerros (Cerro Maya), Belize. This research was made possible by long-curated excavation records
and material remains now housed at the Florida Museum of Natural History, Gainesville. Our interpretations build on earlier
research and refine the temporal resolution significantly, enabling us to view site development from the perspective of adjacent
generations sharing a lived experience. Here we examine material evidence of their collective actions as they built new build-
ings and renovated aging ones, characterizing their roles in inventing a visual future for the Late Preclassic Maya port that
engaged ancestral actions while reinventing the landscape.
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En este trabajo utilizamos la precisión de las fechas de radiocarbono aplicando el modelaje Bayesiano con la finalidad de
reconstruir una historia generacional del Preclásico tardío en Cerros (Cerro Maya), Belice. Esta investigación fue posible
gracias a los registros de excavación conservados durante mucho tiempo y los restos materiales resguardados en el Museo
de Historia Natural de Florida, en Gainsville. Nuestras interpretaciones están fundamentadas en investigaciones previas y
refinan de manera sustancial la resolución temporal, lo que permitió observar el desarrollo del sitio desde una perspectiva
de generaciones adyacentes que compartían una experiencia vivida. Aquí examinamos la evidencia material de sus acciones
colectivas a medida que construyeron edificios nuevos y renovaron antiguos, caracterizando sus roles en la invención de un
futuro visual para el puerto del Preclásico tardío maya que involucró acciones ancestrales a la vez que reinventaban el paisaje.

Palabras clave: Preclásico maya, Cerro Maya, radiocarbono, modelado Bayesiano, análisis generacional

Situating Late Preclassic Cerros

Located on Corozal Bay in northern Belize
(Figure 1), the Late Preclassic port of
Cerros (Cerro Maya) has been the subject

of archaeological research for more than four
decades (Freidel 1978, 1979; Robertson and
Freidel 1986; Schele and Freidel 1990; Walker
2005; Walker, ed. 2016).1 David Freidel pro-
posed early on that Structure 5C, a two-tiered
temple with modeled facades, was a venue for
the establishment of royal kingship (Freidel and
Schele 1988a, 1988b); this concept challenged
notions of Preclassic Maya social complexity.

Subsequent research has confirmed the antiquity
of early kingship among the Lowland Maya (cf.
Estrada-Belli 2017; Hansen 1998) and that Ce-
rros was one of many early stratified communities.

People began settling the region at least 2,000
years before pottery was first produced (Lohse
2010), mostly living on the margins of fresh-
water ecotones. Early pottery production began
about 3,000 years ago at sites such as Cuello
(Kosakowsky 1987; Kosakowsky and Pring
1998), Colha (Valdez 1987), and Santa Rita Cor-
ozal (Chase and Chase 2006), with widespread
occupation documented in the region by the
late Middle Preclassic (Reese-Taylor 2016;
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Table 1). By the Late Preclassic, most of northern
Belize was occupied, and pyramidal construc-
tions dotted the landscape. Sites in southern
Quintana Roo, Mexico, such as Oxtankah (de
Vega Nova 2013a, 2013b), Dzibanché,
Kinichna, Kohunlich, and Ichkabal (Nalda
2004, 2005) also exhibited extensive public
architecture by this period. Ichkabal, with its
massive Middle Preclassic platforms topped by

Late Preclassic temples, probably dominated
the region politically in the Late Preclassic
period. Its influence waned after AD 200, when
power shifted to nearby Dzibanché in the Early
Classic (Nalda 2005; Sandra Balanzario, per-
sonal communication 2019).

The Late Preclassic period on Chetumal Bay
dates generally to about 300 BC–AD 250
(Reese-Taylor and Walker 2002), although our

Figure 1. Map of Chetumal Bay region.
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Bayesian study suggests the Cerros component
was shorter (Table 1). We posit that the water-
front village was first settled after 200 BC. By
50 BC the site was being transformed into a
large polity; this transformation was substan-
tially complete before AD 100 (Robertson
2016; Walker 2005). Chetumal Bay was clearly
a focal point for the Late Preclassic economy
(Walker, ed. 2016), with regional trade estab-
lished in durable goods such as chert, obsidian,
and shell, and in perishable products such as
fish, salt, tree crops, and maize. To the north,
Oxtankah was established as a port facility at
least by the Late Preclassic, if not earlier (de
Vega Nova 2013a, 2013b). Santa Rita Corozal
was certainly a permanent coastal village in the
Middle Preclassic (Chase and Chase 2006), yet
to the east the Cerros peninsula remained
unoccupied until about 200 BC. Perhaps those
who first settled there sought out unoccupied
land or hoped to control access to trade along
the three river systems that enter into Chetumal
Bay. Whatever the original impetus, elite resi-
dents built a dock and waterfront village first,
developing a substantial port facility in only a
few generations (Cliff 1982; Robertson and
Walker 2015). Debra Walker has proposed that
these first settlers emigrated from a substantial

distance, perhaps prompted by the territorial
interests of Ichkabal lords (2016:75). Although
this remains a proposal in need of testing,
Robin Robertson (2016:128, Fig. 7.1) has
reported that the major ceramic types in the
Late Preclassic Tulix complex share more
modes with types from Yucatan than they do
with contemporary pottery in northern Belize.
This suggests an ongoing orientation to the
north, both during initial settlement and through
sustained interaction.

Even quicker than its rise, Cerros exhibited a
dramatic collapse at the end of the Late Preclassic
period. Construction stopped by AD 100, per-
haps while work was still in progress on some
structures. The era saw dramatic population dis-
placements throughout the Maya Lowlands,
clearly associated with drought and warfare
(Dunning et al. 2014; Kováç 2013; Reese-Taylor
and Walker 2002). Perhaps because it was
dependent on northern overlords for capital
investment, monumental construction at Cerros
ceased entirely, at the same time as the cessation
of major construction at Ichkabal. Only minor
modifications were made at the site core in sub-
sequent eras, yet residential debris provides evi-
dence of limited Classic and Postclassic
occupations (Walker 1990, 1998). In the wake

Table 1. Cerros Chronology.

Ceramic
Sphere Date Range

Chetumal Bay
Periods

Cerros
(Robertson-Freidel
1980; Walker 1990)

Santa Rita Corozal
(Chase and Chase

2006)

Ichkabal, Quintana
Roo, Mexico
(Balanzario,
pers. comm.)

post-AD 1700 Historic Undescribed
AD 1450–1700 Colonial Numul Colonial
AD 1200–1450 Late Postclassic Late Kanan Late Xabalxab
AD 1000–1200 Early Postclassic Early Kanan Early Xabalxab

Tepeu III AD 850–1000 Terminal Classic Sihnal Natalnat
Tepeu II AD 650–850 Late Classic Emelem
Tepeu I AD 550–650 Middle Classic
Tzakol III AD 250–550 Early Classic Hubul Hokenhok Early Classic
Tzakol I–II
Matzanel Terminal

Preclassic
Late Tulix Mocolmoc Terminal Preclassic

Chicanel 300 BC–AD 250 Late Preclassic Early Tulix Pakalpak Late Preclassic
Mamom 300–600 BC Late Middle

Preclassic
Ebeleb Late Middle

Preclassic
pre-Mamom 600–1000 BC Early Middle

Preclassic
Vecelvec Early Middle

Preclassic
pre-1000 BC Preceramic Preceramic? Preceramic?
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of Cerros’s abandonment, Santa Rita Corozal
prospered in the Early Classic, as did Dzibanché
to the north, which became the Early Classic seat
of the Kaanul dynasty.

The rapid growth and brief apogee of Cerros
are not exceptional in the archaeological record;
people often relocated for economic or other rea-
sons. Inomata and colleagues (2013:467–8), for
example, noted rapid growth at Ceibal as builders
expanded the early E Group between 850–800
BC and then roughly doubled the site size in a
hundred years, a pattern repeated across the
Maya Lowlands. What is significant here is that
the Bayesian technique can resolve archaeo-
logical timelines to the shared histories of indi-
vidual life spans, even in the absence of written
documents; thus, we turn next to the radiocarbon
evidence.

Characterizing the Radiocarbon Dataset
from Cerros

Based on six 1970s radiocarbon dates, the ori-
ginal Cerros Project researchers hypothesized
that the dock and waterfront village had been
settled about 400 BC, long before construction
began in the site core (Figure 2). Construction
at the site core lacked radiometric assay, and so
only pottery and architectural style were left to
define the end of occupation. Walker (2005:12)
excavated at Cerros from 1993 to 1995, focusing
on the end of the Preclassic occupation. The Ce-
rros Cooperative Archaeological Development
Project (CCADP) explored the site core, collect-
ing radiocarbon samples drawn from Structures
4, 5, and 6. Six of these samples produced a
tight range of 14C AMS dates (Table 2), indicat-
ing that much of the site core was constructed
rather rapidly after 50 BC and abandoned by
AD 200. Yet even with these new dates, the site
chronology remained uncertain, because there
was no chronological anchor between the site
core and excavations at the waterfront village.

Robertson-Freidel (1980) originally proposed
a three-part ceramic sequence based on the pre-
sumed length of occupation. More recently,
after considering the conflated dating and
reviewing stratigraphic relationships between
certain ceramic types, Robertson (2016) com-
bined the three complexes into one—Tulix—

with early and late facets. Early Tulix (200–50
BC) is represented by pottery from the waterfront
village; the small pyramid 2A-Sub 4, now buried
below Plaza 2A; and the 5C-2nd temple. Late
Tulix (50 BC–AD 200) characterizes the balance
of the site core. The original ceramic chronology
was further complicated because the material
did not fit well with presumed northern Belize
contemporaries, a fact recognized early on by
Robertson (2016:147n3). It was unclear whether
this difference was spatial or temporal. The
revised dates, in tandemwith a northward-focused
ceramic affiliation, suggest it was a bit of both.

When Jeffrey Vadala began his research in
2011, it appeared the site had experienced centu-
ries of gradual social change that accelerated after
50 BC. This model of social change follows the
work of many other archeologists in the Maya
area. Scholars have argued that social complexity
emerged slowly and gradually elsewhere (Demar-
est 2004; Pope 1987). Freidel’s (1979) seminal
piece on interaction spheres asserted this thesis,
arguing that the isolated community developed
slowly at first; over long stretches of time, interac-
tions between small communities enhanced trade,
and social development ensued at a modest pace.

Most of the 100+ charcoal samples collected in
the 1970swere curated and availablewhenVadala
began his research. Ultimately, he chose 16 sam-
ples—10 of which appear here (Table 2), along
with 6 from Walker’s earlier research (2005,
2013)—to construct the Bayesian modeled radio-
carbon chronology. Six prior Cerros Project non-
AMS dates from the 1970s were excluded from
this analysis. The material for Vadala’s research
stems from two major contexts: (1) special depos-
its in residential buildings and plazas along the
waterfront village east of the site core and (2) for-
mal caches laid in conjunction with major con-
struction in the site core. Each special deposit
either contained charred materials or could be cor-
related with dated deposits.

The Bayesian Technique and a Reduced
Time Frame

Vadala’s (2016) dissertation used Bayesian mod-
eling techniques to reduce error and create a dis-
crete chronology of primary context events that
fit within the 300-year span (cf. Inomata et al.
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2013, 2015; Figure 3). Bayesian modeling meth-
ods, which have been discussed extensively else-
where (Bayliss et al. 2007; Ramsey 1995, 2009),
are summarized here. The task requires a detailed
understanding of radiocarbon datingmethods, stat-
istical analysis, and the stratigraphic sequence.
Using curated documents, we characterized lin-
kages between excavation trenches and deter-
mined depositional relationships between AMS
dates. This allowed us to model a known sequence
of events (priors) that ordered the associated dates.
With sufficient priors, Bayesian statistical software
(OxCal) reduced error ranges enough to elicit a
clear sequence of events even within the relatively
short occupation. Bayesian modeling may not be
more accurate than traditional AMS dating, but it
is widely considered to be more precise (Bayliss
2009:127). Following Bayliss (2009:129), we
developed a Harris matrix (Figure 4) to represent
the priors as a chain of stratigraphic and intercon-
nected events.

Based on these newly compiled dates, we
came to two immediate conclusions about the

Late Preclassic occupation. First, Bayesian mod-
eling reduced the Late Preclassic occupation
length from 600 to about 300 years (200 BC–
AD 100). Second, modeling demonstrated that
most major construction took place within a
brief and highly active period, with a final mas-
sive construction phase occurring around AD
1–50. This is noteworthy because it demonstrates
that monumental construction and the emer-
gence of social hierarchy were rapid processes
occurring over a few generations within related
familial groups. The shortened timeline implies
a rapid transformation from village to polity
with a brief but significant regional social influ-
ence. Specifically, the new dates isolate a series
of ritual actions and construction events, with
most activity happening between 50 BC and
AD 80. Significantly, the site may have made
the transition from a small coastal village with
a trading dock to a large port with monumental
architecture in just a few generations.

Bayesian modeling refined the chronology
sufficiently to chart human life spans. Influenced

Figure 2. Map of Cerros site core.
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Table 2. Radiocarbon Dates Used in Study.

Sample Reference Event Dated Special Deposit Association

Conventional
Radiocarbon

Age
Range
+/- 2σ Range IntCal 13 (OxCal)

Bayesian
Modeled

Beta-188406 Walker 2005 4B-1st post-use collapse 1890 40 AD 45–230 AD 28–40 (2.1%)
AD 49–230 (93.3%)

AD 46–140

Beta-188408 Walker 2005 4B-1st post-use collapse 1920 40 AD 5–155 19–13 BC (0.6%)
AD 1–214 (94.8%)

AD 26–90

Beta-188411 Walker 2005 4A-1st construction end construction 1960 40 45 BC–AD 120 43 BC–AD 125 (95.4%) AD 25–85
Beta-188412 Walker 2005 Plaza 5A Floor 1 Terminus ante quem-Cache 8 1950 40 AD 40–130 41 BC–AD 128 (95.4%) AD 25–82
Beta-188413 Walker 2005 5D-Sub-1 termination First prior site core 2060 60 195 BC–AD 75 346–320 BC (2.0%)

206 BC–AD 68
(93.4%)

56 BC–AD 60

Beta-188415 Walker 2005 6AE construction Terminus ante quem-Cache 1 2000 40 80 BC–AD 80 111 BC–AD 83 (95.4%) 16 BC–AD 65
Beta-347319 Vadala 2016 Plaza 2A construction Terminus post quem-Cache H 1970 30 40 BC–AD 80 44 BC–AD 85 (95.4%) AD 25–92
Beta-347320 Vadala 2016 2A-Sub-12-2nd-D

dedication
Association-Cache A 2080 30 180–40 BC;

10–1 BC
191–38 BC (94.5%)
9–3 BC (0.9%)

120 BC–AD 9

Beta-389033 Vadala 2016 Meal debris w/B-24 B-24 + terminus post
quem-Cache F

1990 30 45 BC–AD 70 48 BC–AD 72 (95.4%) 3 BC–AD 65

Beta-389034 Vadala 2016 2A-Sub-1-4th floor Terminus post quem-Cache D 2010 30 85–75 BC
55 BC–AD 60

92–68 BC (4.2%)
61 BC–AD 65 (91.2%)

46 BC–AD 32

Beta-389036 Vadala 2016 5C-1st Construction Terminus ante quem-Cache 9 1920 30 AD 25–130 AD 2–138 (95.1%)
AD 199–204 (0.3%)

AD 19–75

Beta-389038 Vadala 2016 Termination 2A-Sub-4 Termination-2A-Sub-4 1940 30 AD 5–125 20-12 BC (1.2%)
1 BC–AD 130 (94.2%)

AD 17–79

Beta-389039 Vadala 2016 2A-Sub-1-2nd dedication Terminus ante quem-Cache E 1950 30 20-10 BC; AD 1–90;
AD 100–125

21-10 BC (2.6%)
2 BC–AD 125 (92.8%)

25 BC–AD 54

Beta-389040 Vadala 2016 5C-1st Construction Terminus ante quem-Cache 9 1930 30 AD 20–130 AD 4–130 (95.4%) AD 18–75
Beta-398116 Vadala 2016 Pre-2A-Sub-1-8th-B

ground surface
First prior waterfront village 2030 30 105 BC–AD 30

AD 40–50
156–137 BC (2.7%)
114 BC–AD 53
(92.7%)

75 BC–AD 21

Beta-398117 Vadala 2016 7A stair construction Terminus post quem-Cache 1 1990 30 45 BC–AD 70 48 BC–AD 72 (95.4%) 16 BC–AD 65
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by the Hungarian sociologist Karl Mannheim’s
(1952 [1928]) historical approach that focuses
on social generations, here we calculate the
maximum number of generations involved in
these depositional events and demonstrate how
such a chronology can provide insights into
social and landscape changes. This approach
inspired a diachronic social analysis that iso-
lated the motivations of key social generations
and outlined how their actions influenced site
history (Vadala 2016). Our approach contrasts
with archaeological studies that investigate
long blocks of time to understand large-scale
social processes—the longue durée (Braudel

1958)—such as cultural diffusion, regional
trade, or state-level social relations. In such
studies, chronologies are used primarily as
organizational tools to understand macrolevel
social change (Fabian 1983). The social gener-
ation is a microlevel approach that prioritizes
what Alfred Gell (1992), following James
McTaggart (1908), called “A-series time,” the
lived experience of time that contextualizes
small-group social interaction. Similar studies
have been conducted in the Maya region (Hut-
son 2009; Normark 2004; Vadala and Milbrath
2016). Here, we describe key caching events
that calibrate the Bayesian chronology and

Figure 3. Bayesian modeled radiocarbon dates.
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correlate them with the social generations dis-
cussed in our microlevel analysis.

Caches and Their Depositional Context

Although the social analysis presented here high-
lights two formal caches, we used AMS dates

from all relevant datable special deposits to
increase the precision of the Bayesian model
(Table 2). For convenience, all special deposits
used here are described as caches, although
some were found associated with floors rather
than buried beneath them (Coe 1959). Observed
in ethnographic contexts and labeled dedicatory

Figure 4. Harris matrix model for Bayesian analysis.
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rituals, contemporary Maya caching events are
ritual affairs occurring during the final stages of
architectural construction. They involve special-
ists (shamans), kin groups, procession, songs,
incense burning, the collection and burial of
sacred artifacts, often alongside animal sacrifice,
to provide energy to the spirit of the newly con-
structed architecture, which is considered ani-
mate (Vogt 1998). Shortly after these ritual acts
end, the artifacts are buried, paralleling ancient
caching practices; thus, the radiocarbon date di-
rectly marks the caching event. Furthermore,
given that caching was tied to architectural modi-
fication, they also date specific construction
events. In this study, AMS dates are from charred
plant remains found in direct association with
special deposits or that are tied to them strati-
graphically, marking contemporary ritual action.

As detailed in Vadala (2016), some special
deposits were found in the waterfront village,
where they were associated with building events
and simple aspects of daily life. They were given
alpha designations (Walker 2005) and included
cooking pots, small dry-storage jars, buckets,
serving bowls, and drinking mugs. In contrast,
formal caches refer to large-scale building plat-
forms that would have dwarfed the small resi-
dences. These were given numeric designations
by the original Cerros Project. The larger size
of these offerings represents community use,
not individual food and beverage consumption

(Robertson-Freidel 1980). Scholars argue that
the ancient Maya performed both public and pri-
vate rites in monumental buildings, in contrast to
the domestic rites in residential architecture, yet
caching activity demonstrated an analogous pur-
pose at any scale (cf. Robin et al. 2012). At
Cerros, caches in public architecture lay on the
medial axis and could be associated with specific
construction events. Monumental caches
detailed here were revealed within Structures
5C and 6B (Table 3).

Caches 8 and 9 were recovered from the
Structure 5 acropolis (Figure 5). This early public
building revealed Late Preclassic architectural
conventions, including triadic design and stucco
sculptures depicting zoomorphic deities on a
stepped pyramid. The caches are contextualized
by the interior temple, 5C-2nd, which originally
comprised a small acropolis built atop truncated
platform 5A-Sub 1. This acropolis was part of a
triadic arrangement with 5B and 5D. Structure
5D was excavated by the CCADP (Mitchum
1995; Reese 1996;Walker et al. 2021), providing
two radiocarbon dates framing the period of use.
Excavated detail at the southern edge of the asso-
ciated plaza also suggests that Structure 6 was
designed and built in a single construction
event while 5C-2nd was still in use. The masks
and building design of 5C-2nd were the subject
of a detailed analysis by Freidel and Linda
Schele (1988b), who proposed the origin of

Table 3. Cerros Caches Used in Study.

Cache Depositional Context Contents Interpretation

A atop midden below
2A-Sub-12-2nd-D

SF-1965-1978; 2 jadeite, 3 coral, 9 conch
beads

House dedication

D medial axis pit 2A-Sub-1-4th SF-800 small jar, SF-801 small bucket House dedication
E medial axis pit 2A-Sub-1-2nd SF-492 low bowl House dedication
F west end pit 2A-Sub-1-1st SF-1612 small jar, drilled dog tooth House dedication
H Plaza 2A east end construction SF-290 small jar, SF-297 lid, SF-291-293

discoidal bifaces in triangular arrangement
Public dedication-Plaza 2A

1 medial axis 6B construction fill SF-132 large bucket containing layered
offerings of jade, shell, hematite, and
pottery square; SF-169 inverted plate as lid;
SF-149-157 4 lidded mugs and jug

Public dedication-Structure 6

8 cut into Floor 3 at base of 5C-2nd
stair

SF-899, SF-950 lip-to-lip plates Public dedication-Structure
5C-2nd during use

9 medial axis 5C-1st summit
construction fill

SF-1440 large bucket, SF-982 inverted plate
as lid, SF-983 jade bead, SF-984 shell
cutout, SF-985 12 mirror fragments

Public dedication-Structure
5C-1st
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Maya kingship in Preclassic shamanic ritual. The
caches may be material remains of such ritual
practices.

Cache 8 was deposited during the life of
5C-2nd, whereas Cache 9 was deposited within
construction fill of 5C-1st, which entombed the
earlier building. Cache 8 consisted of two large
Matamore Dichrome plates placed lip to lip and
interred at the base of the outset stair of
5C-2nd. If it contained an offering, it was perish-
able. Cache 9 was deposited less than a gener-
ation later and sealed in construction fill when
the masonry walls of the 5C-2nd superstructure
were buried within 5C-1st. It consisted of a
large lidded Cabro Red bucket that contained a
jadeite bead, a worked shell, and hematite mirror
fragments. The care with which the 5C-2nd
masked facades were interred suggests that
entombment within the shrine-like 5C-1st was
intentional (Freidel 1986; Walker et al. 2021).
The caches therefore referenced both construc-
tions. Neither of these caches contained charred
material for dating, yet Cache 9 was clearly
deposited during the construction of 5C-1st,
and various 14C samples were obtained from
fire rituals associated with the burial of 5C-2nd,
including burnt seeds that clearly date the inter-
ment event (Beta-389040; Table 2). Radiocar-
bon samples from 5D framed the date for the
deposition of Cache 8 on the shared 5A Plaza
floor.

Cache 1 was deposited in Structure 6 about the
time Cache 8 was laid (Figure 6). This complex is
comprised of an 8 m high, south-facing truncated

platform holding eight superstructures interpreted
as an Eightfold House configuration (Reese
1996). Similar contemporary Eightfold Houses
are known from several sites including Uaxactun
Group H (Kováç 2013). As Freidel and Schele
(1988a) have argued, by the time Structure 6
was built, social inequality had developed. Cre-
ated to provide ritual practitioners a large raised,
isolated central space, the Eightfold House played
an important role in the segregation of social
groups, and consequently in the transfer of local
historical knowledge as Cerros continued to pros-
per (Vadala and Milbrath 2016).

According to excavated detail, it appears that
Structure 6 was designed and built in one con-
struction episode (Freidel 1986; Reese 1996).
The principal superstructure, 6B, was a two-
tiered temple that mirrored the form and scale
of 5C-2nd, but was situated in a private space
8 m above plaza level. Cache 1 was interred in
an analogous position to Cache 9, nested in con-
struction fill on the approximate centerline of the
6B summit. Cache 1 consisted of a large lidded
Savannah Bank Usulutan bucket containing
layered offerings of jade and shell. Hematite mir-
ror fragments scattered through the deposit were
originally mounted on a square ceramic backing
that was also found in the vessel. Situated around
the bucket were four lidded drinking mugs and a
lidded three-handled jug. Schele and Freidel
(1990) argued that Cache 1, the most complex
cache discovered at Cerros, was buried during
the accession of a new local lord. If they are cor-
rect, the accession would have occurred during

Figure 5. North–south profile of 5C-1st locating Caches 8 and 9. (Color online)
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construction of Structure 6 and before 6B was
completed.

Although Cache 1 did not produce charred
material, the CCADP later retrieved one 14C
date from the central summit of 6E, delimiting
the construction date for 6E. This date is the
only temporal link for the Eightfold House,
although if it was designed and built as a single
construction, 6E should be nearly contemporary
with 6B. The truncated platform 6A rests on an
acropolis-like feature termed Plaza 7A. An ad-
ditional 14C sample obtained from the Plaza 7A
staircase construction provides minimal sequen-
cing for this portion of the site. Because Plaza
7A underlay Structure 6, the 7A staircase date pro-
vided a prior to calibrate the radiocarbon age of
Structure 6. These two dates constitute the only
temporal ties between Structures 5, 6, and 7.

Bayesian Generational Chronology

Because Bayesian modeling can reduce chron-
ologies to lifetimes rather than centuries, we
were able to examine historical and subjective
aspects of specific events. This follows the sug-
gestion that archaeologists “need to move from
the measurement of elapsed time to a sense of
successive events, and then to how people
experienced the flow of time and saw themselves

in time, both looking back to the past and for-
ward to the future” (Bayliss et al. 2007:2). How
can an archaeologist examine how people saw
themselves in time? We took inspiration from
generational sociological analysis and the con-
temporary Maya philosophical concept of k’ex,
or generational change. Both consider how rela-
tions between social groups and social genera-
tions change over time. Ethnographic
characterizations of contemporary Maya people
suggest that the ancient Maya also had a belief
system focused on generational change, succes-
sion, and knowledge transmission. More specif-
ically, Robert S. Carlsen and Martin Prechtel
note that many contemporary Maya use a central
religious concept called k’ex, referring to gener-
ational change, continuity, ancestral relations,
and the transference of the soul from one gener-
ation to the next, thereby allowing for “continuity
of life” (1991:26). In the Atiteco Maya region,
k’ex is connected to the practice of naming
grandchildren after grandparents. Focusing on
the logic behind this naming convention, Carlsen
and Prechel (1991:26, 28–29) found that when a
grandparent died, life essence was thought to
regenerate in the grandchildren. Considering a
wide body of ethnographic contexts, Susan Gil-
lespie asserted that k’ex has historically important
social effects, noting “the ethnographic

Figure 6. North–south profile of 6B locating Cache 1. (Color online)
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information indicates that everyone, even a new-
born, is an ancestor reincarnated” (2002:73). Gil-
lespie (2002:71–72) found that it was one of many
important Maya beliefs describing how the living
establish social continuity with ancestors while
maintaining a non-individualized group or social
persona.

To examine generational linkages, we borrow
from sociological approaches that define a social
generation as a cohort of people distinguished by
the 20-year period in which they were born
(Mannheim 1952 [1928]:287–288; Strauss and
Howe 1991:58–68). From this starting point,
we investigate generational change across time.
This means our analysis highlights factors that
shape the experience of the past, present, and
future while also considering how these factors,
in turn, reflexively affect historical narratives
embedded in social change (Bourdieu and Wac-
quant 1992; Mannheim 1952 [1928]:287–288;
Strauss and Howe 1991:58–68). Here, we
model, contextualize, and characterize Maya
social generations as heterogeneous arrays of
social groups with differentially inherited posi-
tionalities. Accounting for the social position
of each group in terms of class and age, we
explore how their perceptions of events shaped
connections to earlier generations while also
engaging the future.

In the graphic representation of our model
(Figure 7), each block represents a generational
unit, or GU. Individuals can be understood as
conceptually located within a given GU. We
numbered the GUs beginning with GU-1 (200–
160 BC) based on the period under consider-
ation, recognizing that an unbroken line of earlier
generations existed as ancestors. We represent
the poles of social status as elite and non-elite
to keep our model substantial enough to parse
social status relationships. That said, we recog-
nize that each of these groups probably com-
prised various factions vying for social
mobility in a fluid local field of social interaction
that was also shaped by regional dynamics
(Bourdieu and Waquant 1992). In this model,
the infant unit is in the left column, with the
upper block representing elite infants and the
lower block their non-elite contemporaries. Fol-
lowing these are parent blocks and grandparent
blocks with the same elite and non-elite class
designations. In total, the array represents the
contextualization of each individual with regard
to class and other GUs. Although not represented
in Figure 7, indirect connection to ancestral for-
bearers remained important to the ancient Maya
(cf. McAnany 1995).

With this model in mind, we explore how key
social generations (1) produced relationships

Figure 7. Idealized model of generational units (GUs).
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with contemporaries, (2) maintained relation-
ships with the past through tradition, or (3)
broke with the past to generate new futures and
new arrays of social relations. Although Bayes-
ian modeling has increased this model’s chrono-
logical precision, it is not sufficient to identify
specific GUs. Therefore, we consider how clus-
ters of contemporary GUs historically influenced
each other and the development of social organ-
ization. Our analysis uses GU clusters to frame
the Cerros chronology and highlight the most
important events in sequences of human lives.
In sum, we explore how these relational networks
shaped motivations, values, and actions during
the rise of Cerros and its ensuing short cultural
apogee.

The caching and building events described in
the next section document the efficacy of the
GU approach in isolating historical social trans-
formations in lived experience (decades to life-
times) rather than the 100- to 1,000-year periods
most archaeologists study. Freidel and Schele
(1989) touched on similar themes of social history
and group motivation, yet without a detailed
chronology, their interpretation of archaeological
materials was less precise. Our research corrobo-
rates many of their assertions but grounds the
interpretations with tighter chronological control.
More significantly, our chronology expands the
understanding of ancient Maya social process by
contextualizing social order transformations in
relation to a series of historic events.

Constructing a Bayesian Generational
Chronology

Having established a GU as a generation or
cohort, we assumed a 40-year average life expec-
tancy (Haviland 1972; Kates 1994); thus, two
GUs fall within the maximum estimated human
life span. During a given life span, a GU would
(1) influence the motivations and values of its
members (birth to age 20) and (2) directly influ-
ence the incoming GU (age 20 to death). We fur-
ther assumed that each ritual act was led by an
adult participant (>20 years) who understood the
process of caching. By this age residents were
knowledgeable adults who were appropriately
enculturated and capable of leading or participat-
ing in rituals. Most were establishing families,

raising children, and influencing the development
of the subsequent GU. To illustrate, we plotted
GUs sequentially in a stepped fashion along a
traditional chronology timeline (Figure 8). Each
GU was aligned horizontally based on the table
of calculated life spans and then stepped verti-
cally. Bayesian modeled event dates were aligned
with the first GU that could have been responsible
for their deposition. Similarly, we noted broader
historical phases on the vertical axis, such as the
final site-wide renovation, to illustrate how GU
clusters influenced larger events.

Limits on generational precision affect some
contexts more than others. In a less precise
example described later, we characterize the his-
toric relationship that the GU cluster 6–9 had
with the founding GUs 1–5. In cases with smaller
and overlapping clusters—GUs 9–12 and 11–13
—we examined the potential of contemporary
elder GUs to directly influence younger GUs,
their children, and grandchildren. Lacking enough
precision to affirmatively pinpoint the relations
between overlapping GUs, our analysis neverthe-
less examines in general terms the potential histor-
ical relationships that GUs 11–13 had with their
near-past represented by GUs 9–12.

Bayesian Modeling Results

The application of Bayesian modeling methods
had the effect of reducing lengthy 2σ date ranges
to as little as 50 years (Figure 3), a marked
improvement over the 150- to 300-year ranges
for standard dating methods. We note that the
first date has a longer range because there are
no priors to buffer lower-end scatter. Date ranges
for 6A, 5C-1st, Plaza 5A, and 4B-1st look very
similar because they are all bounded by Plaza
7A construction and the termination of Structure
4. Although dates from these contexts are simi-
lar, they vary only within a 50-year range. Over-
all, most date ranges fall within a 200-year
period; most caching activity and related con-
structions occurred between 100 BC and 100
AD, and only a small portion of the uncertainty
range associated with the first prior falls before
100 BC. We used these dates to plot social gen-
erations (Figure 8), beginning with GU 1, born in
the range of 200 BC, and continuing through GU
17, born about AD 140 into the period of
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abandonment. The initial GU date of 200 BC
was chosen to align with the complete 2σ range
of the earliest securely dated feature (Table 2).
The final generation roughly correlates with eco-
nomic collapse at the site, although some resi-
dents remained at Cerros (Walker 1998).

During the early occupation of the waterfront
village, GUs 4–6 probably are responsible for the
earliest special deposit, Cache A, and the subse-
quent construction of Structure 2A-Sub 12 near
the waterfront. Slightly later, GUs 7–9 had direct
interaction with Caches D and E, which were
deposited during renovations at Structure
2A-Sub 1. In the subsequent monumental
phase, special deposits in Structure 5C, 5D,
and 6 appear to be temporally connected as
well. In both cases, there is a maximum span of
2.5 GUs between caching events, implying that
the participating social groups were probably

contemporaries. With a generational distance of
roughly 2.5 GUs, grandparents who had partici-
pated in early caching events could directly influ-
ence their children and grandchildren. Given
such intergenerational connections between
events, we can conclude the events were within
the realm of social or collective memory (Con-
nerton 1989). In other words, these events
represent memories shared broadly across social
groups, rather than individual memories.

Discussion: Bayesian Chronology and
Social Influences

Within the 300-year Bayesian modeled chron-
ology, several points can be made. First, the
revised date range for Cache A—a jade and shell
wristlet laid under the floor of a residence—
indicates it was deposited later than previously

Figure 8. Timeline of construction events correlated with generational units.
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understood. The Bayesian-modeled range (121
BC–AD 11) marks a considerably later start to rit-
ual activities in the nucleated village than the ori-
ginal AMS date range suggested (400–50 BC). It
is most probable that Cache A was laid after 100
BC, where most of the Bayesian statistical predic-
tions fall. Given that only small amounts of occu-
pation debris were detected beneath Cache A, the
site most likely was first settled shortly before
the special deposit was laid.

Second, despite substantial overlap, a clear
chronological sequence is obvious. Prior chron-
ologies could not be used to establish the
sequence of events, because the y-intercept and
2σ ranges overlap to a large degree (Table 2).
Although some overlap still exists, a clearer
sequence is easily discerned in the Bayesian
modeled dates. This remaining overlap is impor-
tant, because it indicates that multiple caching
and building episodeswere concentrated in the per-
iod AD 1–50. Overall, this set of dates can be used
to represent events that span most of the Late Pre-
classic occupation, beginning with the earliest
cache and ending with abandonment contexts.

Third, the final burst of activity associated
with major construction ended sooner than previ-
ously thought. Schele and Freidel (1990) sug-
gested that major construction in the site core
began around 50 BC, which agrees with our
results. Although earlier researchers proposed
that the site collapsed by AD 200, our results
indicate that major construction ended much
earlier, lasting only about five or six generations
in total. Even without generational considera-
tions, the short temporal distance between cach-
ing events, in some cases less than a lifetime,
indicates that earlier caching events directly
influenced subsequent ones. To illustrate how a
generational chronology can provide important
interpretations regarding social connections, we
focus on two near-contemporary caching events:
Cache 1 during 6B construction (Figure 6) and,
one generation later, Cache 9 during 5C-1st con-
struction (Figure 5).

Monumental construction commenced about
80–1 BC during the life spans of GUs 6–9. At
this time, the landscape consisted of a coastal vil-
lage clustered around a few small public build-
ings, dominated by 5C-2nd. Constructed on a
coastal promontory, this early temple was very

important to the GUs who built it. Before the
construction of this temple, GUs 1–5 probably
made solar observations on the promontory itself
to track the sun at the onset of the rainy season
(Vadala and Milbrath 2016). The building was
used for a similar purpose, with only minor
modification for several generations (Walker
et al. 2021). Structure 5C-2nd exhibited impor-
tant solar and astronomical imagery that high-
lighted how it was positioned in antiquity
(Schele and Miller 1986:108, Fig. 11.1; Vadala
and Milbrath 2016). During GUs 6–9, 5C-2nd
could host large groups in the open plaza fronting
the acropolis (Freidel and Schele 1988a, 1989;
Vadala 2016), a landscape conducive to building
community solidarity. At that time, social fluid-
ity was commonplace among locals, yet there
were probably some high-status individuals
(Vadala and Milbrath 2016). Focusing on mask
iconography, Freidel and Schele demonstrated
that these architectural facades were evidence
of the ideological connections that elites shared
with their contemporaries elsewhere. More spe-
cifically, specific iconographic memes that
mark early kingship were retained in Classic
period rulers’ ritual regalia. The elites of GUs
6-9, it appears, intentionally adopted a Maya
symbol set to participate in early forms of divine
rulership and also built ties to the greater regional
political system.

Between 40 BC and AD 60, GUs 9–12 main-
tained ties to the broader region while altering the
local landscape dramatically by building the
Structure 6 complex. An impressive architectural
design, the Eightfold House replicated a form
known from several contemporary polities
including Uaxactun (Kováç 2013) and Tikal
(Reese 1996). Although it transformed the land-
scape substantially, Structure 6 can be viewed as
a continuation of the efforts of GUs 6–9, because
like their predecessors, the architects replicated
regional stylistic norms in their building design.
By evoking images of divine rulership, the elites
of GUs 9–12 were able to maintain regional ties
and reassert their position in the hierarchy. They
clearly considered how their actions affected per-
ceptions of the past. The architectural space of
6B mirrors the form and spatial dimensions of
5C-2nd, although it rested on a much larger iso-
lating substructure. Remnant plaster masks on
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6B indicate facades similar to those on 5C-2nd.
Clearly the architects of GUs 9–12 used their
knowledge of 5C-2nd to build 6B. Tradition, or
the direct influence from living members of
GUs 6–9, may have dictated that the ruling social
generation pay homage to the images of gods
created on 5C-2nd. In essence, GUs 9–12 inten-
tionally set out to preserve their ancestral history
while creating their own space. Their use of his-
torical knowledge may have been intended to
appeal to powerful local traditionalists who
remembered events associated with 5C-2nd.

More evidence for generational continuity
and regional engagement by GUs 9–12 was
found in Cache 1 itself, clearly the most sumptu-
ous concealed offering recovered at Cerros
(Table 3). It was placed into construction fill on
the central axis of 6B, reflecting a common
Maya practice. In addition, the cache included
imported durable goods such as jade, obsidian,
hematite, and shell. Many such caches exhibited
directional layouts associated with cosmological
beliefs (Chase and Chase 1998: Krejci and Cul-
bert 1995). Freidel and Schele (1988a) took
note of the cosmologically inspired organization.
The adoption of Lowland Maya architectural
styles and the ritual caching practices indicate
that GUs 9–12 were creating lateral and chrono-
logical connections, adhering to the larger
regional system. Cerros was effectively becom-
ing territorialized by contemporary Late Preclas-
sic polities.

Similarly, GUs 9-12 created connections
between contemporary social groups. The GUs
who built Structure 6 and deposited Cache 1
planned for their actions to affect future action.
Writing about architectural design, Brian Mas-
sumi (1998) argued that, when designing new
buildings, architectural specialists engage the
future life or the virtual future of the architecture.
Similarly, when designing Structure 6, GUs
9–12 anticipated that the memory of interring
Cache 1 would contextualize future ritual action
there. In other words, the architects knew that
subsequent GUs would walk over the location,
remembering the cache itself and the ritual action
associated with it. Likewise, Rosemary Joyce
(1992) has argued that caches at Palenque were
deposited in key locations to specifically affect
future ritual action.

As Structure 6 functioned to insert Cerros into
the larger political region, it also reflected a
transformational break with the past. The oppor-
tunity to modify the architectural landscape
on such a massive scale may have been related
to a hurricane event that leveled much of the
coastal village (Cliff 1982:282–287; Walker
2016:59). With the early village in ruins, GUs
9-12 were free to initiate a dramatic reorganiza-
tion of the site core. Perhaps because so much
of the village lay in ruins, they had space to
construct an Eightfold House on an acropolis
that visually dominated the site. GUs 9–12
intended to transform the village landscape by
constructing massive temples visible from across
Corozal Bay.

Virtual reality simulations demonstrate that
the Structure 6 acropolis completely blocked
temple 5C-2nd from view and restricted access
to it (Vadala 2016). These simulations also indi-
cate that access to the truncated platform summit
would have been easy to control, which was
probably intentional. Limiting access allowed
elites to control participation in ritual actions
on the summit, in contrast to the wide public
access available at 5C-2nd. The 6A summit had
one principal staircase access, and it accommo-
dated fewer people. GUs 9–12 may have been
attempting to forge new identities by introducing
a larger, more tightly controlled religious center
that obscured the old center from view. The
organization and placement of these construc-
tions may have been related to an intentional
effort to obscure the previous incarnation of
Cerros as a small village with less social
stratification.

GUs 9–12 were apparently attempting to cre-
ate their own architectural space distinct from the
past landscape, solidifying their efforts with
other important actions. Within a generation,
5C-2nd was buried within 5C-1st. Perhaps
because of this important history, GUs 9–12 sub-
sequently memorialized 5C-2nd by intentionally
encasing it within 5C-1st. Most likely, GUs 11–
13 were responsible for the careful burial and
preservation of 5C-2nd, including the placement
of Cache 9 within it during construction. Preser-
vation techniques used by the builders demon-
strated that GUs 11–13 had great reverence for
their architectural forbearers. After encasement,
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the original form of 5C-2nd was remembered
only by the oldest living generations; they
were aware that they would be the last to experi-
ence it.

The burial of 5C-2nd and the construction of
5C-1st were contextualized by a fresh series of
caching events, including deposition of Cache
9. Either GUs 9–12 or their children, GUs 11–
13, deposited the cache. The scale, position,
and contents of Cache 9 within 5C-1st are analo-
gous to the position of Cache 1 within 6B. Both
are buckets, yet the Cache 9 vessel is a smaller
monochrome Cabro Red vessel, clearly of local
production, whereas Cache 1 is a resist-decorated
Savannah Bank Usulutan, either an import or
produced by a highly qualified local artisan.
Both caches were positioned under upended
Matamore Dichrome plates as lids. It is in the
quantity of contents where the similarity ends:
Cache 9 held fewer exotic goods than Cache
1. Nevertheless, the same classes of objects
were interred, including shell, jadeite, hematite,
and obsidian. Less than a generation separated
the deposition of the two caches, so that GUs
9–12 probably had great influence on the organ-
ization of both caches. In sum, it appears GUs
11–13 intended to mirror Cache 1 in terms of
organization, if not in scale, establishing a direct
link to Cache 9. This would have created a sense
of historical continuity for GUs 11–13, connect-
ing them in time and space to their ancestors.

Conclusion

Although earlier researchers argued that Late
Preclassic Cerros grew slowly between 400 and
50 BC and then became a major polity, new
Bayesian modeled dates documents a later initial
occupation and more rapid initial growth. We
have demonstrated the site was first occupied
about 200 BC, remained a small village for
roughly 100–150 years, and then underwent a
rapid transformation to a major polity in only
five or six generations. This highly specific new
picture of rapid development and abandonment
differs from general archaeological models in
which societies acquire complexity slowly over
many generations. Cerros rose and fell in an
interval of time that more closely approximates
the rapid rise of the Aztec Triple Alliance,

which lasted from the 1300s to the conquest (Gil-
lespie 1989).

Bayesian analysis made possible the high-
precision chronology needed for this research.
Situating AMS dates within Bayesian-modeled
stratigraphic columns enabled the development
of specific generational inferences. Bayesian
modeling reduced error ranges sufficiently to
chart the order of known events and allowed us
to investigate generational social groups. More
specifically, the refined chronology allowed us
to map caching and construction events against
an influx of Lowland Maya regional ritual prac-
tices and architectural trends.

Using our sociologically inspired generational
approach, we argue that Cerros elites were influ-
enced by regional architecture and cosmological
norms, leading them to organize an effort to radi-
cally alter the social and physical landscape. By
embracing contemporary regional styles, elites
aimed to rebuild in a manner that mirrored other
Preclassic Maya polities. First an effort to integrate
within the regional economy, it later became an
attempt to break with the past and realign with bur-
geoningLate Preclassic power systems.As the trad-
ing center grew, residents incorporated dominant
Maya values, religious practices, and architectural
styles. By doing so, local elites were able to main-
tain power while reinventing their position within
the broader Late Preclassic Maya social order.

Elites developed and maintained dominance
in part by transforming the public landscape to
intentionally segregate social groups. Construc-
tion of the Eightfold House, for example,
dwarfed 5C-2nd and blocked it from view. The
8 m high basal platform with a single staircase
restricted access to the summit, thereby segregat-
ing the populace during ritual action. In sum, the
Eightfold House segregated the public visually
from their past monuments (5C-2nd) and priva-
tized ritual events on the upper plaza by limiting
foot traffic.

Elites also appealed to local traditions. While
working to integrate local beliefs into the
regional system, ruling groups intentionally con-
cretized their political futures through organizing
historically important ritual caching events
within architectural spaces that were built to
memorialize the history of the site while framing
future ritual events. This functioned through
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intergenerational knowledge transmission. As in
the case of the similarly organized Caches 1 and
9, specific social generations organized caching
events while passing on proper caching proce-
dures to subsequent generations. Because cach-
ing events were temporally proximate and
cache depositions shared key categorical ele-
ments, those events should be viewed as interre-
lated generational affairs wherein one generation
either followed or transformed the values of an
earlier generation. Caching events were remem-
bered within the generational unit, therefore
shaping subsequent events. In other words, cach-
ing events affected and, in many cases, deter-
mined, the organization and placement of
subsequent caches. As Tim Ingold (1993:157–
158) has suggested elsewhere, Cerros residents
engaged a landscape that fully “incorporated”
events and local history.

By locating caching events precisely in time
and space and relating them to the specific GUs
who created them, this study charted social
change in historically situated values, motives,
and collective memories that undergirded social
evolution at Late Preclassic Cerros. Because we
explored the actions of specific social groups as
GUs, we regard our work to be a microlevel
historical analysis, in contrast to the more com-
mon macrolevel analysis archaeologists use to
understand larger temporal trends. This study
demonstrates that detailed microhistoric anal-
yses can be explored for prehistoric peoples
with accurately recorded archaeological data
and sufficiently refined methodologies. Such
analyses provide important insights into social
memory, knowledge transmission, and the cre-
ation of history. Looking to the future, new
technological developments, such as machine
learning and artificial intelligence, may someday
further refine site chronologies, opening new
doors for even more detailed historical studies.
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Note

1. Cerro Maya is the proper name of the site, according
to the Belize Institute of Archaeology. The Cerros Project
began research in 1974, and most publications since have
used Cerros as the site name. The collections are now housed
at the Florida Museum of Natural History.
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