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Rethinking “Village” at Mogollon Village (LA 11568): Formal Chronological
Modeling of a Persistent Place

Lori Barkwill Love

In the U.S. Southwest, large pithouse sites are often referred to as “villages,” implying a continuous settlement of contem-
porary households. But determining pithouse contemporaneity at these sites is challenging, even when relying on radiocarbon
dates. Using a Bayesian chronological framework, I examine the overall chronology and occupational histories of individual
pithouses at Mogollon Village (LA 11568), a large pithouse site in western New Mexico. The results presented here suggest
Mogollon Village occupation began at least by cal AD 5–130 and ended around cal AD 895–990. The modeled dates suggest
only a few pithouses were inhabited at any given time throughout the site’s occupation. Given these findings, Mogollon Village
is best understood as a persistent place—a place of repeated, transient occupation—rather than a village. This study demon-
strates that Bayesian modeling can be used to reassess an existing chronological framework, shed light on the contemporaneity
of structures at a site, and change our understanding of a site’s nature.
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En el Suroeste de los Estados Unidos, sitios grandes de casas semi-subterráneas (“pithouses”) se suelen describir como aldeas, lo
cual implica un asentamiento de viviendas contemporáneas. Sin embargo, es difícil averiguar la contemporaneidad de dichas
viviendas, aun cuando se utilizen fechas de radiocarbono. Por medio de la aplicación de estadística Bayesiana a fechas de radio-
carbono procedentes de Mogollon Village (LA11568), un sitio grande en New Mexico occidental, se reconstruyen la cronología
general del sitio y las historias de ocupación de las viviendas que lo constituyen. Los resultados indican que la ocupación de
Mogollon Village comenzó entre 5–130 dC (calibrado), a más tardar, y cesó alrededor de 895–990 dC (calibrado). Las fechas
de radiocarbono sugieren que la mayoría de las viviendas no fueron contemporáneas, sino solamente unas en cualquier momento
dado, lo cual indica queMogollon Village no se debe describir como una aldea sino un lugar persistente. Un lugar persistente tiene
una ocupación transitoria y repetida, en contraste a la ocupación continua y permanente de una aldea. Este caso demuestra que la
estadística Bayesiana se puede utilizar para reevaluar una cronología y elucidar la contemporaneidad de estructuras en un sito.

Palabras clave: Modelización cronológica Bayesiana, Suroeste de los Estados Unidos, Mogollon, aldea, lugar persistente,
período Pithouse

Village formation is generally associated
with multifamily residential clusters,
increased sedentism, agricultural

dependence, and population growth (Bandy and
Fox 2010). How archaeologists define a village
may vary in terms of such factors as population
levels (e.g., Wilshusen and Perry 2008:420) or
integrative mechanisms indicated by communal
or monumental architecture (e.g., Byrd 1994).
In the U.S. Southwest, however, the term

“village” is often used synonymously with site,
settlement, or community (Herr and Young
2012:4), conflating a unit of archaeological ana-
lysis (the site) with social institutions like vil-
lages and communities and social processes
like village formation that we seek to understand
(see also Yaeger and Canuto 2000).

Village formation has been a topic of study in
the Pithouse period (AD 200–1000) in the
Mogollon region of southwestern New Mexico
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and southeastern Arizona. Here, sites vary in size
from one to over 100 pithouses. Traditionally,
researchers (e.g., LeBlanc 1989:180–181) sug-
gested that sites with numerous pithouses and
ceramics reflected an adaptive shift to year-round
sedentism and a significant dependence on agri-
culture. Large Mogollon pithouse sites, there-
fore, were called villages. Recent research,
however, suggests seasonal mobility and for-
aging remained important practices during the
Pithouse period (e.g., Diehl 1996, 2007, 2012;
Swanson et al. 2012). Many researchers no
longer assume that pithouse sites meet the cri-
teria for a village (Anyon and Roth 2018:54),
although the “village” label often remains. A
major challenge in understanding the nature of
these large pithouse sites is determining the
contemporaneity of occupied structures (Roth
and Stokes 2007:2). This is especially true of
Mogollon sites, prior to AD 700, because archi-
tectural styles and ceramic types are static for
several centuries.

Archaeologists have reconstructed the occu-
pational histories of large pithouse sites, such
as Los Pozos in the Tucson Basin (Gregory and
Diehl 2002), but these often use indirect, relative
dating methods rather than chronometric meth-
ods (see Rocek [2013] for an exception).
Although dendrochronology has provided pre-
cise construction dates for individual structures
(e.g., Smiley 1949), it is not widely available.
This is the case in the Mogollon region, where
tree-ring cutting dates prior to AD 700 are rare.
Furthermore, scholars have often assumed that
radiocarbon dates lack the fine-grained reso-
lution needed to establish the contemporaneity
of structures (Nelson 1999:74).

This article uses Bayesian chronological mod-
eling to examine pithouse contemporaneity at a
Mogollon pithouse site, arguing that the site
was not a village—which implies continuous
year-round occupation of multiple contemporary
residences—but a persistent place that saw
repeated, transient occupation by the same or dif-
ferent groups of people (Schlanger 1992). This
shift in our understanding of a pithouse site has
implications for our population estimates and
explanatory models for the site and region.

Sarah Schlanger first used the term “persistent
place” to describe “a place that is used repeatedly

during the long-term occupation of a region”
(1992:92) as a means to connect sites and iso-
lated finds on a landscape. She showed how nat-
ural and cultural features in southwestern
Colorado shaped the ways in which prehistoric
people continued to use a site for resource acqui-
sition after it ceased to be occupied. Persistent
places are defined by (1) a physical location
with elements that make it suitable for certain
practices or behaviors, (2) cultural features or
qualities that promote reuse, and (3) the repeated
occurrence of practices over long periods of time
(Schlanger 1992:97). Although the persistent-
place construct is applied mostly to hunter-
gatherer societies (e.g., Littleton and Allen
2007; Moore and Thompson 2012), Roth
(2016) suggests that persistent places also pro-
vide a means for developing and reinforcing
community identity in more settled, agricultural
societies. In all cases, the key quality of a persis-
tent place is that it is formed through noncontin-
uous and repeated use and occupation of a place
over a long time (Clark and Gilman 2012:63).

The focus of this article is the large pithouse
site of Mogollon Village (LA 11568) in western
NewMexico (Figure 1). I use a Bayesian chrono-
logical framework to provide more precise date
estimates for the occupational history of Mogol-
lon Village (see also Barkwill Love 2020). As
opposed to relying on radiocarbon dates alone,
a Bayesian approach uses contextual information
along with the chronometric data (Bayliss 2009;
Buck et al. 1991:881). Although interpretative,
this approach provides a more precise, robust,
and reproducible estimate for not only dated
events but also undated events and their dura-
tions (Bayliss et al. 2007:8–9). The objectives
of this study are to (1) provide date estimates
for the individual pithouses at Mogollon Village,
(2) assess whether the site was a persistent place
or a village, and (3) show how Bayesian analysis
can improve our understanding of pithouse sites.
The results confirm, supplement, or challenge
existing chronologies, and by extension, our
understanding of Mogollon settlement and
defensive strategies and community integration.
Mogollon Village is an ideal example for this
study because it contains multiple excavated pit
structures, an assemblage of existing chronomet-
ric dates, and no later pueblo occupation.
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Background

Archaeological Investigations at Mogollon
Village

Mogollon Village is located on a mesa top over-
looking the San Francisco River in west-central
New Mexico within the Mogollon-Mimbres
region. The site is estimated to contain roughly
50 pithouses (Figure 2). Three archaeological
projects have excavated at Mogollon Village. In
1933, Emil Haury (1936) completely excavated
11 pithouses and numerous extramural features.
Haury identified three pithouse types and placed
them into two phases. The Georgetown phase
was marked by round domestic pithouses,

whereas the subsequent San Francisco phase
had round ceremonial and rectangular domestic
structures. Based on the tree-ring dates, Haury
(1936:116) inferred that the Georgetown phase
started prior to AD 800 and the San Francisco
phase ended around AD 900. Pithouse placement
did not appear to follow any formal plan (Haury
1936:8). Haury’s excavations helped establish
Mogollon culture as something distinctly differ-
ent from the Basketmaker-Pueblo (now Ances-
tral Pueblo) and Hohokam cultures.

More than 50 years later, the Mogollon Vil-
lage Archaeological Project (MVAP) conducted
test excavations at the site in 1989 and 1991
(Duncan et al. 1991; Gilman et al. 1991). This
collaborative effort between the University of

Figure 1. Location of Mogollon Village.
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Oklahoma, the University of New Mexico, and
the USDA Forest Service sought to assess the
possible erosion damage to the site, collect

additional chronometric data, and test areas that
had not previously been excavated. The MVAP
project excavated nine pithouses, three possible

Figure 2. Map of Mogollon Village with excavated features from the 1933, 1989, 1991, and 1993 excavations (based on
Duncan et al. 1991:Figure 3.1; Gilman et al. 1991:Figure 1.2; Haury 1936:Figure 2; Linse 1997:Figure 3.2).

156 [Vol. 86, No. 1, 2021AMERICAN ANTIQUITY



pit structures, and several other features. They
also re-excavated three of Haury’s pithouses to
obtain archaeomagnetic dates, which they suc-
ceeded in doing in one of the structures.

Excavations atMogollon Village continued in
1993 with the Mogollon Village Field School
(MVFS) sponsored by the University of Wash-
ington and the Gila National Forest (Linse
1997, 2007). The primary goal of the MVFS
was to define structure boundaries and morph-
ology and obtain additional chronometric data.
The MVFS continued MVAP excavations in
five pit structures and excavated five new poten-
tial pit structures and several other features.
Unlike Haury’s project, the MVAP and MVFS
only excavated a small portion of each pit struc-
ture and focused on circular pithouses.

The MVAP and MVFS projects produced 19
radiocarbon dates, 20 obsidian hydration dates,
and one archaeomagnetic date to complement
Haury’s existing tree-ring dates (Linse 1997,
2007; Mauldin et al. 1996). Mauldin and collea-
gues (1996) suggested that Mogollon Village was
occupied from AD 120 to 898 and possibly earlier,
but perhaps not continuously, with the major occu-
pation in the AD 700s. Furthermore, they sug-
gested that Mogollon Village was unique among
Mogollon pithouse sites because it was used dur-
ing both the Early and Late Pithouse periods.

Mogollon-Mimbres Chronology

Haury’s work at Mogollon Village provided the
first absolute dates for defining the Mogollon-
Mimbres Pithouse period (Roth et al. 2018:8).
Additional excavations in the 1970s allowed
researchers to establish a full chronology for the
region, summarized in Table 1 (see Anyon et al.
[1981] and Roth et al. [2018] for a full discussion
of the periods/phases). Of relevance here is that
researchers have suggested that a major adaptive
shift occurred between the Early Pithouse period
and the Georgetown phase of the Late Pithouse
period (Anyon et al. 1981). Around AD 550,
site locations moved from high ridges to first
river terraces. Scholars have debated whether
Early Pithouse sites were located on high ridges
for defensive reasons or for facilitating social
interaction (see Diehl [2001:31–33] for full dis-
cussion of the debate). Regardless, the shift to
alluvial terraces is inferred to reflect greater

dependence on agriculture (Roth et al. 2018:9).
Several researchers have also suggested that a fur-
ther increase in agricultural dependence coupled
with sedentism occurred around AD 700, coinci-
dent with the appearance of a more productive
maize variety (e.g., Diehl 1996; Swanson et al.
2012). Gilman (2010), however, argues that sed-
entary village life did not occur until much later.

Anyon and colleagues (2017) recently refined
theMogollon-Mimbres chronology using Bayesian
analysis on 1,335 absolute dates (tree ring,
radiocarbon, and archaeomagnetic). This revised
chronology moves the Georgetown phase into
the Early Pithouse period, and it dates the Early
Pithouse period to roughly AD 170–290 to AD
735 based on radiocarbon dates from short-lived
plant material and construction beams. Date esti-
mates for the individual phases of the Late Pit-
house period were not provided, but the Late
Pithouse period was estimated to end around
AD 1010–1020. The implications of this new
chronology have yet to be discussed (Roth
et al. 2018:5).

Methodology

For this study, I included 19 newly analyzed
AMS radiocarbon measurements on short-lived
botanicals from Mogollon Village (Table 2;
Barkwill Love 2020:Table 4.2). The dataset for
the models includes 38 radiocarbon dates, six
tree-ring cutting dates, and one archaeomagnetic
date from 14 pit structures or features (see
Table 2, Supplemental Table 1, and Supplemen-
tal Text 1). I constructed the Bayesian models
using OxCal 4.3.2 (Bronk Ramsey 2009a) with
the IntCal13 (Reimer et al. 2013) calibration
curve and a one-year resolution. OxCal uses a
Markov chain Monte Carlo (MCMC) sampler
to generate a representative sample of solutions
and a range of probability outcomes (Bronk Ram-
sey 2009a). OxCal also calculates agreement
indices for the calibrated date (individual index
of agreement) and the model (Amodel). For both,
values above 60 indicate good agreement
between the data and the model parameters
(Bronk Ramsey 2009a). To ensure stable model
outcomes, all models were run with 20 million
MCMC iterations. As mentioned above, Bayes-
ian modeling produces interpretive estimates
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based on the dates and archaeological informa-
tion used in the models. Consequently, these esti-
mates can change with additional data or if the
data are modeled from a different perspective.

I selected the samples for new AMS dates
iteratively in three successive batches. For each
batch, simulation models helped me select sam-
ples from archaeological contexts that would
contribute the most to refining the modeled
date estimates. The goal for each batch was to
select specimens that would provide dates for pit-
house occupation and/or test existing dates.
Establishing a direct relationship between the
dated event (the specimen dated) and the target
event (in this case, structure occupation; Dean
1978:226, 228) is an important aspect of Bayes-
ian modeling. Given the available materials, I
selected specimens from contexts that could be
interpreted as having a functional relationship
with the structure occupation. These contexts
included roof fall, floor, and floor features (e.g.,
floor pits, hearths, and postholes). For the exist-
ing chronometric dates, preliminary reports
(Duncan et al. 1991; Gilman et al. 1991; Linse
1997), published monographs and papers
(Haury 1936; Linse 2007; Mauldin et al. 1996),
and the original excavation forms and notes
were used to assign samples to a context.

Typically, the occupation of a Mogollon pit-
house site is assessed using dates from a few pit-
houses, each of which may only have a single
radiocarbon date. This is insufficient for examin-
ing pithouse contemporaneity. Due to in-filling
and other site formation processes, stratigraphy

in pithouses is complicated, and a given radiocar-
bon date may not relate to the structure occupa-
tion. Therefore, I ensured that at least two
radiocarbon samples were used from occupa-
tional contexts in each structure. To test the con-
sistency and security of those dates, I conducted
a chi-square test (Ward and Wilson 1978) on the
dates from the same and/or related contexts. In
cases where the samples failed and no evaluative
information was available, the samples were ini-
tially included in the model, and the individual
index of agreement was used to assess whether
a result should be included or excluded as an out-
lier. From the initial testing and modeling, only
one date was excluded (Beta-71281 from Feature
22A). The remaining 37 radiocarbon dates were
included in all models. A detailed evaluation of
the dates from each pit structure is discussed in
Supplemental Text 1.

As with most archaeological projects, more
dates are preferred. The conventional radiometric
dates and the calibration curve fluctuations
impacted the desired chronometric precision. Fur-
thermore, some structures, such as Feature 77,
only have two dates associated with the occupa-
tion, which is less than ideal. It is also likely
that there are more pithouses at the site than those
excavated or visible from surface depressions. Yet
despite these limitations, the 74 available chrono-
metric dates make Mogollon Village one of the
best-dated pithouse sites in the Mogollon region.
Furthermore, the multiple, statistically consistent
radiocarbon dates and the tree-ring cutting dates
provide a means to estimate at least the

Table 1. Traditional Mogollon-Mimbres Chronology.

Period Phase Date Estimate Domestic Architecture Diagnostic Ceramics Site Location

Early Pithouse AD 200–550 Circular pithouses Plain Brown, Red-slipped High or isolated
knolls

Late Pithouse Georgetown AD 550–650 Circular pithouses Plain Brown, Red-slipped First river terrace
San Francisco AD 650–750 Rectangular pithouses

with rounded
corners

Mogollon Red-on-brown First river terrace

Three Circle AD 750–1000 Rectangular or square
pithouses

Three Circle Red-on-white,
Boldface (Style I), and
Transitional (Style II)
Black-on-white

First river terrace

Classic AD 1000–1130 Abovegroundmasonry
pueblos

Mimbres Classic (Style III)
Black-on-white

First river terrace

Sources: Table adapted from Anyon and colleagues (1981:Table 2) and Roth and colleagues (2018:Table 1.1)
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Table 2. Radiocarbon Data.

Feature Context Lab Code 14C Age (BP)a δ13C (‰)b Material Calibrated Date (95.4%)c Reference

Feature 12 Burnt corn cluster above roof fall AA-110734 1611 ± 17 −9 Zea mays kernel cal AD 396–535 This study
Feature 12 Floor AA-111829 1429 ± 22 −10.2 Zea mays cupule cal AD 587–655 This study
Feature 12 Floor feature—hearth Beta-52967 1830 ± 90 Charcoal 19 cal BC–cal AD 399 Mauldin et al. 1996:Table 2
Feature 12 Floor feature—posthole Beta-47209 1390 ± 80 −24.1 Charcoal cal AD 428–854 Mauldin et al. 1996:Table 2
Feature 12 Floor feature—postholes Beta-56266 1260 ± 90 −21.2 Charcoal cal AD 635–976 Mauldin et al. 1996:Table 2
Feature 12 Floor/below floor AA-110443 1654 ± 23 −9.4 Zea mays embryo cal AD 335–429 This study
Feature 12 Roof fall to floor AA-110444 1402 ± 23 −25.2 Phragmites stem fragment cal AD 607–663 This study
Feature 13 Floor to below floor AA-111830 1616 ± 19 −10.1 Zea mays cupule cal AD 391–535 This study
Feature 13 Roof fall Beta-56264 1320 ± 80 −27.7 Charcoal cal AD 574–890 Mauldin et al. 1996:Table 2
Feature 13 Roof fall to floor AA-111727 1577 ± 19 −10.6 Zea mays cupule cal AD 424–539 This study
Feature 22A/62 Feature 62 fill/Roof fall Beta-71283 1420 ± 60 −27 Charcoal cal AD 433–764 Linse 1997:Table 1.2
Feature 22A Floor feature—posthole AA-110819 1878 ± 19 −10.9 Zea mays cupule cal AD 73–214 This study
Feature 22A Roof fall to floor Beta-32287 1150 ± 50 −24.6 Outer rings of charred roofing beam cal AD 726–993 Mauldin et al. 1996:Table 2
Feature 22A Roof fall to floor Beta-32288 1210 ± 50 −23.6 Outer rings of charred roofing beam cal AD 679–952 Mauldin et al. 1996:Table 2
Feature 22A Roof fall to floor Beta-71281 990 ± 60 −25.2 Charcoal cal AD 900–1185 Linse 1997:Table 1.2
Feature 22B Floor feature—pit (F40) AA-110446 1581 ± 24 −9.7 Zea mays kernel cal AD 418–541 This study
Feature 22B Floor feature—pit (F40) Beta-68176 1490 ± 90 −22.8 Charcoal cal AD 355–686 Mauldin et al. 1996:Table 2
Feature 22B Roof fall to floor AA-110445 1604 ± 25 −9.5 Zea mays kernel fragment cal AD 400–536 This study
Feature 23 Roof fall to floor AA-111729 1649 ± 19 −10.9 Zea mays cupule cal AD 345–425 This study
Feature 23 Roof fall to floor AA-111828 1626 ± 19 −9.9 Zea mays cupule cal AD 383–534 This study
Feature 23 Roof fall to floor Beta-73761 1500 ± 60 −23.3 Charcoal cal AD 426–647 Linse 1997:Table 1.2
Feature 26 Pit floor with whole pots AA-110447 1600 ± 24 −22.7 Phragmites stem fragment cal AD 405–537 This study
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Table 2. Continued.

Feature Context Lab Code 14C Age (BP)a δ13C (‰)b Material Calibrated Date (95.4%)c Reference

Feature 26 Pit floor with whole pots AA-110448 1580 ± 27 −10.3 Zea mays cupule cal AD 414–544 This study
Feature 26 Pit floor with whole pots Beta-32289 1580 ± 60 −23.1 Charcoal cal AD 345–604 Mauldin et al. 1996:Table 2
Feature 26 Pit floor with whole pots Beta-47210 1470 ± 60 −24.1 Charcoal cal AD 428–660 Mauldin et al. 1996:Table 2
Feature 44 Floor feature—pit (F46) Beta-56265 1770 ± 60 −33.4 Charcoal cal AD 93–398 Mauldin et al. 1996:Table 2
Feature 44 Roof fall AA-110821 1938 ± 19 −9.3 Zea mays kernel fragment cal AD 20–124 This study
Feature 44 Roof fall and roof fall to floor Beta-47208 1900 ± 60 −23.3 Charcoal 40 cal BC–cal AD 244 Mauldin et al. 1996:Table 2
Feature 76/43 Floor AA-111726 1751 ± 19 −9.8 Zea mays cupule cal AD 236–344 This study
Feature 76/43 Pit fill Beta-71284 1560 ± 90 −24.9 Charcoal cal AD 260–653 Linse 1997:Table 1.2
Feature 76/43 Pit floor Beta-71282 1700 ± 60 −23.4 Charcoal cal AD 143–534 Linse 1997:Table 1.2
Feature 76/43 Pit floor Beta-73759 1730 ± 70 −24.9 Charcoal cal AD 126–530 Linse 1997:Table 1.2
Feature 76/43 Roof fall AA-111725 2137 ± 20 −8.8 Zea mays kernel 348–94 cal BC This study
Feature 76/43 Roof fall to floor Beta-73758 1640 ± 50 −23.1 Charcoal cal AD 258–543 Linse 1997:Table 1.2
Feature 77 Roof fall AA-110822 1693 ± 19 −8.9 Zea mays kernel cal AD 260–403 This study
Feature 77 Roof fall Beta-73760 1570 ± 80 −23.3 Charcoal cal AD 265–644 Linse 1997:Table 1.2
Feature UAA Floor AA-110820 1741 ± 19 −10 Zea mays cupule cal AD 241–379 This study
Feature UAA Lower fill to floor AA-111728 1745 ± 19 −9.3 Zea mays cupule cal AD 239–376 This study

Notes: UAA=Unnumbered activity area
aAll dates are conventional radiocarbon (Stuiver and Polach 1977) ages that have been corrected for fractionation.
bAll δ13C values are by isotope-ratio mass spectrometry (IRMS). If blank, value is not available.
cAll dates have been calibrated using the IntCal13 calibration curve (Reimer et al. 2013) in OxCal 4.3.2 (Bronk Ramsey 2009a).
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construction date for 13 of the 25 excavated pit
structures, which allows for a more detailed
assessment of Mogollon Village occupation.
Defining the occupational histories of the individ-
ual structures will also contribute to our under-
standing Mogollon pithouse settlement patterns,
demographic trends, and social organization.

Primary Model Construction

The Bayesian model (Model I) includes relative
dating using architectural forms and ceramic
types (see also Barkwill Love 2020). The
model consists of three components: aceramic
pithouse, ceramic round pithouses, and ceramic
rectangular pithouses (Supplemental Figure 1;
Supplemental Text 2). The model assumes that

the aceramic component predates the ceramic
component and forms a contiguous phase of
activity. Within the ceramic component, the
model incorporates the archaeological evidence
that circular-shaped pithouses were in use prior
to rectangular-shaped pithouses (Anyon et al.
1981). However, given that the early painted ce-
ramic type, Mogollon Red-on-brown, was found
in floor contexts of the round pithouses 12 and
22A and the rectangular pithouses, the model
allowed for the possibility of an overlap between
the round and rectangular pithouse phases.
Finally, I used a general outlier analysis (Bronk
Ramsey 2009b) to identify and proportionally
weight any statistical outliers that might be due
to a sample being out of context. With the outlier

Figure 3. Overall structure of Model I for the chronology of Mogollon Village. The component sections of this model are
shown in detail in Figures 4 and 5. For all components of the model, the outline distributions are based on simple radio-
carbon calibrations, and the solid distributions are based on the chronological model. The other distributions corres-
pond to the model. For example, the distribution “First build F44” is the estimated date for the first use/construction of
Feature 44 based on the radiocarbon dates. The brackets along the left-hand side of Figures 3–5 and the OxCal com-
mands define the model exactly.
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Phase Unnumbered Activity Area
First build UAA
R_Date AA-110820
R_Date AA-111728

Last end UAA
Sequence Features 76/43
Phase F76/43
First build F76/43
Phase Pit fill, roof fall and floor
After Residual corn
R_Date AA-111725

R_Date AA-111726
R_Date Beta-73758
R_Date Beta-71282
R_Date Beta-73759

Last end F76/43
Phase Upper fill
R_Date Beta-71284

Phase Feature 77
First build F77
Phase Roof fall
R_Date AA-110822
R_Date Beta-73760

Last end F77
Phase Feature 26
First build F26
Phase Pit floor with whole pots
R_Date AA-110447
R_Date AA-110448
R_Date Beta-32289
R_Date Beta-47210

Last end F26
Phase Feature 13
First build F13
Phase Roof fall and floor
R_Date AA-111727
R_Date AA-111830
R_Date Beta-56264

Last end F13
Phase Feature 23
First build F23
Phase Roof fall and floor
R_Date AA-111729
R_Date AA-111828
R_Date Beta-73761

Last end F23
Sequence Feature 12
Phase Below floor
After Residual
R_Date AA-110443

First build F12
Phase Roof fall and floor
After Residual hearth
R_Date Beta-52967

R_Date AA-110444
R_Date AA-111829
R_Date Beta-47209
R_Date Beta-56266

Last end F12
Phase Upper fill
After Residual corn
R_Date AA-110734

Phase Feature 62 fill
R_Date Beta-71283

Sequence Features 22B and 22A
Phase Feature 22B
First build F22B
Phase Roof fall and floor
R_Date AA-110445
R_Date AA-110446
R_Date Beta-68176

Last end F22B
Phase Feature 22A
First build F22A
Phase Roof fall and floor
After Residual posthole
R_Date AA-110819

R_Date Beta-32288
R_Date Beta-32287
R_Date Beta-71281?

Last end F22A

A

o

o

1000 500 BC/AD 500 1000
Modeled date (BC/AD)

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)

Figure 4. Probability distributions of dates from the round structures.
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analysis, all the radiocarbon dates were given a
prior outlier probability of 5%. Supplemental
Text 1 presents a fuller description of Model I
and details about each dated pit structure. The
framework of the model can be derived exactly
from the model diagrams (Figures 3–5). Model
results, the posterior density estimates, are
shown as calendar years, and they are presented
in italics as probability ranges with endpoints
rounded to the nearest five years.

Results

Bayesian modeling provides a provisional occu-
pational history for Mogollon Village. More
importantly, it allows us to assess pithouse con-
temporaneity. The model has a good overall
agreement (Amodel: 70) between the chronometric
dates and the archaeological interpretations (Fig-
ures 3–5).As a sensitivity analysis, two alternative
models were constructed (Supplemental Texts 1
and 2). The first alternative model (Model II) is
identical to Model I but without the outlier analy-
sis. The second alternativemodel (Model III) does
not include the relative dating information derived
from pithouse shape and ceramic types, and it
groups all structures into a single continuous
phase of activity. Both of the alternative models
show good agreement between the chronometric
dates and model assumptions. All three models
produced similar posterior density estimates

(Supplemental Table 3), which suggests that
none of the models is “importantly wrong” (Bay-
liss et al. 2007:7). Model II date estimates are
nearly identical to those of Model I, suggesting
that the models are not impacted by samples that
were out of context. Model I is the preferred
model. It is more robust because it accounts for
more sources of error with the outlier analysis
(Hamilton and Kenney 2015).Model I is also pre-
ferred over Model III because it provides more
information about the occupational history of
Mogollon Village, such as the beginning and end-
ing of circular and rectangular structures.

Mogollon Village Occupation

Model I supports earlier conclusions that Mogol-
lon Village was used throughout most of the
Mogollon Pithouse period (Mauldin et al.
1996). The modeled start date for Mogollon Vil-
lage probably does not mark the beginning of
occupation, given that there is only one aceramic
structure. Therefore, I suggest that the latest date
for the initial occupation of Mogollon Village is
the estimated construction date of the aceramic
structure (Feature 44) of cal AD 5–130 (95%
probability; First build F44; Figure 3) and prob-
ably cal AD 25–115 (68% probability). Occupa-
tion of Mogollon Village ended in cal AD 900–
1405 (95% probability; end Mogollon Village;
Figure 3) and probably in cal AD 910–1120
(68% probability). The excessive tails on the

Figure 5. Probability distributions of dates from rectangular structures.
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occupation ending date are probably due to hav-
ing only a few dates for the rectangular pithouses.
Pueblo structures and Classic (Style III) Mimbres
Black-on-white pottery are estimated to have
been in use by AD 1000 (Anyon et al. 2017; Sha-
fer and Brewington 1995). Given that Mogollon
Village had neither, a more realistic occupation
ending would be to use the end of the rectangular
pithouse phase estimate of cal AD 895–990 (95%
probability; end Rectangular Pithouses; Fig-
ure 3) and probably of cal AD 900–940 (68%
probability). Calculating the difference between
the probability for end Rectangular Pithouses
and start Round Pithouses provides the duration
of the ceramic component. Mogollon Village
ceramic component lasted for 580–740 years
(95% probability; difference use Ceramic Struc-
tures; Figure 6) and probably for 605–685 years
(68% probability).

Earlier chronologies at Mogollon Village did
not establish date estimates for the phase compo-
nents. The Bayesian analysis, however, allowed
for a more detailed understanding of the site’s
occupation by providing date estimates for the dif-
ferent components. Circular pithouses with ceram-
ics and the start of ceramics began in cal AD 220–
330 (95% probability; start Round Pithouses; Fig-
ure 3) and probably in cal AD 250–310 (68%
probability). This estimate is in line with previous
research (e.g., LeBlanc 1982:28–30) that sug-
gested ceramics were introduced in the Mogollon
region around AD 200. The use of circular-shaped
pithouses ended in cal AD 685–880 (95% prob-
ability; end Round Pithouses; Figure 3) and prob-
ably in cal AD 710–815 (68% probability).
Rectangular pithouse construction began in cal
AD 635–740 (95% probability; start Rectangular
Pithouses; Figure 3) and probably in cal AD 705–
740 (68% probability).

With 19 new radiocarbon dates, this analysis
also provides an important opportunity to evalu-
ate the revisedMogollon-Mimbres chronological
sequence (Anyon et al. 2017). The Mogollon
Village Model I is consistent with the revised
Early Pithouse period timeframe proposed in
that sequence, which begins during the third cen-
tury and ends during the eighth century, and the
early AD 700s start date for the introduction of
rectangular-shaped pithouses.

The long-term use of Mogollon Village is con-
sistent with the finding that long-occupied sites in
the Mogollon-Mimbres region are generally
located in areas with access to both arable land
and wild resources (Roth 2016:59; Swanson et al.
2012:101). Another possible explanation is that
the site was important to the reproduction of social
identities by allowing individuals to establish links
to ancestors (Van Dyke 2011). These explanations
aremutually constituted in that both practices struc-
ture the landscape in away that encourages use and
reuse and therefore support the notion that Mogol-
lon Village was a persistent place. A key compo-
nent of a persistent place, however, is that it was
created by repeated uses over an extended period
of time (Schlanger 1992:97) as opposed to a loca-
tion, such as a village, created by continuous use.
This key difference underscores the importance
of determining the occupational history of the vari-
ous pithouses at Mogollon Village.

Date Estimates for Individual Features
(Pithouses) and Feature Contemporaneity

Bayesian modeling provided formal date esti-
mates for individual pithouse use and/or con-
struction. In the U.S. Southwest, it is generally
accepted that pithouse use-life is roughly 15
years (Cameron 1990). Figure 7 is a schematic
diagram showing the periods of use based on

Figure 6. Probability distribution for the duration of the ceramic component at Mogollon Village.
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Figure 7. Schematic diagram showing the periods of use of the dated circular-shaped pit structures. (Color online)
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Figure 8. An interpretativemap ofMogollonVillage showing the highest probability of use (see Figure 7) or construction
date for the dated pit structures, based on Model I. (Color online)
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the first and last date estimates (see Figure 4) for
pit structures with at least two radiocarbon dates
from Model I. The horizontal bars represent the
probability that a pit structure was in use during
any given 15-year period (the darker the shading,
the higher the probability) from AD 45 to AD
795. I should note that for structure 22A, the
date estimates most likely represent construction,
given that the radiocarbon dates are from roofing
beams. Nonetheless, there is little overlap in the
most probable periods of use for each structure
(Figure 8).

Given that some of the structures have rela-
tively low probabilities for periods of use due
to few dates and/or large date uncertainties, I
also examined structure contemporaneity based
on construction estimates. The estimated first
dated activity for each structure, based on
Model I, was used as a proxy for construction.
An order matrix was created to calculate the
probability that one structure was constructed
before another (Table 3). The order matrix also
included rectangular structure construction,
based on the tree-ring cutting dates.

Although most structures do not overlap in
time, there are two groups of structures that
could have potentially been constructed around
the same time: (1) Unnumbered Activity Area
(UAA) and Feature 76/43 and (2) Features 26,

13, and 22B (see Table 2).With these two groups,
it is not possible to determine their relative order
(see Supplemental Table 3); therefore, it is pos-
sible that they were constructed at a similar time.
UAA and Feature 76/43, however, do not overlap
based on the periods of use (Figure 7).

With the second group of features, it should
not automatically be assumed that each pit struc-
ture represents a residential household (Wills
et al. 2012:340). It is likely that Feature 22B is
a domestic pithouse, whereas Feature 26 is a
large pit that may have been roofed. Gilman
(1987) has suggested that pithouses were prob-
ably used during colder seasons, and Lightfoot
and Jewett (1986:17) have suggested that less
enclosed spaces may have been used during
warmer seasons. These two structures, if contem-
poraneous, could have been used during different
seasons, or they might have served different
functions. Feature 13 is a possible communal
structure (Gilman and Stone 2013), so it would
have served a different function from that of the
domestic structures. In both of these cases,
more dates are needed to help resolve their pos-
sible contemporaneity, but neither represents
multiple contemporaneous households.

The ceramic circular pithouse component
consisted of nine dated structures. Based on the
estimated construction dates, the relative order

Table 3. Order Matrix for Feature Construction.

Order
Build
F44

Build
UAA

Build
F76/
43

Build
F77

Build
F26

Build
F13

Build
F23

Build
F12

Build
F22B

Build
F22A

Build
House

4

Build
House

8

Build
House

2

Build F44 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Build UAA 0% 49% 94% 99% 100% 100% 100% 100% 100% 100% 100% 100%
Build F76/43 0% 51% 94% 99% 100% 100% 100% 100% 100% 100% 100% 100%
Build F77 0% 6% 6% 96% 99% 88% 100% 97% 100% 100% 100% 100%
Build F26 0% 1% 1% 4% 50% 13% 98% 56% 100% 100% 100% 100%
Build F13 0% 0% 0% 1% 50% 9% 98% 55% 100% 100% 100% 100%
Build F23 0% 1% 0% 12% 87% 91% 100% 91% 100% 100% 100% 100%
Build F12 0% 0% 0% 0% 2% 2% 0% 2% 99% 100% 100% 100%
Build F22B 0% 1% 0% 3% 44% 45% 9% 98% 100% 100% 100% 100%
Build F22A 0% 0% 0% 0% 0% 0% 0% 1% 0% 73% 79% 100%
Build House 4 0% 0% 0% 0% 0% 0% 0% 0% 0% 27% 100% 100%
Build House 8 0% 0% 0% 0% 0% 0% 0% 0% 0% 21% 0% 100%
Build House 2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Note: This table provides the probabilities (based on Model I) that the construction of the features in the left-hand column is
earlier than the construction of the features across the top row. For example, the probabilities that Feature 44 construction (Build
F44) is earlier than the construction of the unnumbered activity area (Build UAA) is 100%. Potentially contemporaneous structures
are in bold.
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for pithouse construction/use is as follows:
Unnumbered Activity Area and Feature 76/43;
Feature 77; Feature 23; Features 22B, 26, and
13; Feature 12; and finally, Feature 22A. The
rectangular pithouse component had only three
dated structures, but these pithouses were not
constructed at the same time. House 4 was prob-
ably constructed first, followed by House 8
roughly 10 years later, and then House 2 after a
significant gap of roughly 150 years. Even
though the sample size is small for dated
rectangular-shaped structures, the temporally
dispersed construction dates do not support the
suggestion by Mauldin and colleagues (1996)
that there was a major occupation in the AD
700s. Instead, the rectangular structures appear
to have been constructed in a serial fashion,
much like the circular structures, which suggests
continuity in the pattern of site use from the cir-
cular pithouse phase through the rectangular pit-
house phase. Although it is likely that there are
more pithouses than have been identified, based
on dates for 13 of the 25 excavated pithouses,
there were at most only a few pithouses in use
at any given time. This suggests that Mogollon
Village was not a continuously occupied village
of several contemporaneous households. Instead,
it was probably a persistent place that endured
over centuries.

Discussion

Some scholars have recently argued that Mogol-
lon pithouse sites, especially early sites, are accu-
mulated palimpsests of small-scale occupations
rather than large villages (e.g., Diehl 2007; Gil-
man 2010; Rocek 2013). Although the question
of seasonal or year-round pithouse occupation
is beyond the current scope of this analysis, the
more precise date estimates for the occupation
of individual structures presented here support
these more recent models and contrast with the
view of Mogollon pithouse sites as settled vil-
lages. This has implications for our understand-
ing of Mogollon settlement strategies,
population estimates, and social organization.

In terms of settlement strategies, Mogollon
Village was anomalous under the traditional
Mogollon-Mimbres chronology (Anyon et al.
1981) because of its mesa-top location during

the Early and Late Pithouse periods. The
updated Mogollon-Mimbres chronology
(Anyon et al. 2017) incorporates the George-
town phase into the Early Pithouse period,
which questions whether there was a major
shift in settlement from high ridges to first
river terraces around AD 550. Other researchers
(e.g., Lekson 2006:37–38; Linse 2007:28) have
also questioned this pattern. It is possible that
Mogollon Village was the norm instead of an
exception to the rule. If this is the case, then
the placement of sites to take advantage of mul-
tiple landforms may have been a common prac-
tice throughout most of the Pithouse period.
The Mogollon Village analysis suggests that
more mobile lifestyles continued until at least
the early AD 900s. This would imply that
there was not a shift to a more sedentary life-
style and greater dependence on agriculture
around AD 550 or AD 700 as commonly pro-
posed. The key to further evaluating these
issues is to obtain more precise date estimates
for multiple structures at Mogollon pithouse
sites located on different landforms.

The Bayesian analysis of Mogollon Village
also raises questions about demographic trends
during the Pithouse period. Pithouse period
population estimates have been greatly debated
(LeBlanc 2001; Lekson 2006:59–63), ranging
from very low (Gilman 2010) to quite high
(Anyon and LeBlanc 1984:189), although popu-
lations are generally inferred to have increased
over the course of the period. My analysis sug-
gests that there were only a few pithouses occu-
pied at any given time at Mogollon Village.
Methods for estimating pithouse site populations
are complex and debated (Anyon and LeBlanc
1984:187–192; Wills et al. 2012), but for simple
illustrative purposes, let’s assume that the aver-
age pithouse had 4.5 occupants—based on the
average of Anyon and LeBlanc’s (1984:189–
190) work—and that three to five pithouses
were inhabited at any given time. Based on this
estimate, there would be no more than 23 people
at a time at Mogollon Village throughout the use
of the site. With so few people, the hilltop would
not confer a strategic defensive advantage, nor
would there be the need for more intensive agri-
cultural regimes as is often posited for Mogollon
pithouse sites.
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The Mogollon Village analysis also raises
questions regarding social organization during
the Pithouse period. Prior to AD 800, structures
identified as communal spaces (i.e., kivas) gener-
ally lacked features or artifacts that clearly distin-
guished them from domestic structures, and they
are identified only by their larger size (Anyon
and Roth 2018:56). The function of these “extra-
large” pithouses is not well understood. Research-
ers have suggested that they represent senior
households or community integrative facilities
(Diehl 2007:37–38; Swanson et al. 2012:108),
although these need not be mutually exclusive.

I modeled two extra-large pithouses (Features
12 and 13). Although the resolution of the Pit-
house 13 occupation estimate remains coarse, it
was clearly constructed prior to Pithouse 12
(Table 3), and it is likely that the two structures
were not in use at the same time (Figure 7). Fur-
thermore, there were probably few other pit-
houses that were contemporary with these
extra-large pithouses. Whether these pithouses
were homes to community leaders or larger
families is beyond the scope of this article. If,
however, these extra-large pithouses served an
integrative function, it is likely that they served
a community larger than just Mogollon Village
(see Gilman and Stone 2013), given the small
population inhabiting the site at any given time.
Additional chronometric estimates for pithouse
sites near Mogollon Village and along the San
Francisco River area are needed to better address
the question of extra-large pithouse function.

Conclusion

Large Mogollon pithouse sites often are referred
to and understood as “villages.”ABayesian analy-
sis of the chronometric data from Mogollon
Village allows us to better define the site chron-
ology, examine pithouse contemporaneity, and
assess whether the site is better understood as a
persistent place rather than a village.

Results suggest that the ceramic period of
occupation began around cal AD 210–330, and
that a change from circular to rectangular struc-
tures occurred around cal AD 630–740. The
site ceased to be occupied around cal AD 885–
990. Although Mogollon Village witnessed
activity for at least 615–705 years, the data suggest

that few structureswere contemporaneously inhab-
ited at any given time throughout site use, which
suggests that the site was a persistent place (see
Schlanger 1992:97). Mogollon Village’s location
along the San Francisco River would have pro-
vided access to arable land and wild resources,
making it a favorable place for habitation. The
presence of preexisting structures and, possibly,
communal structures would have increased the
likelihood of return for reuse: abandoned structures
provide ample construction materials and a con-
nection to the past. Finally, Mogollon Village
was created through the repeated practice of use
and habitation over hundreds of years. Early in
the tenth century, it ceased to be a persistent
place, but it is unlikely that it was ever truly “aban-
doned” (Nelson and Hegmon 2001).

Using relative measures, other researchers
(e.g., Diehl 2007; Gilman 2010) have suggested
that Mogollon pithouse sites probably housed
only a few families at a time. The simple equation
of pithouses + domesticates (maize) + ceramics
= sedentary villages no longer holds for the
Mogollon Pithouse period (Anyon and Roth
2018:54). As the concept of Mogollon villages
is increasingly called into question, researchers
are examining more nuanced questions about
degrees of mobility, the nature of sedentism,
and the intensification of agriculture, as well as
the nature of affiliations and memories that con-
nect people with places over centuries. A first
step in addressing these issues is refining site
occupational histories through chronometric
means. Without knowing the contemporaneity
of structures, interpretations of demographic,
social, and economic issues may be severely
skewed (also see Roth and Stokes 2007:2).

Radiocarbon dating is often viewed as lacking
the precision to examine the occupational histor-
ies of individual structures. This article demon-
strates how applying a Bayesian framework to
radiocarbon dates results in more precise occupa-
tional histories of sites and structures. Further-
more, it highlights how Bayesian modeling can
interrogate essentializing terms such as “vil-
lage.”Griffiths (2017) suggests that for Bayesian
analysis to truly be revolutionary, it should allow
for the creation of new narratives and not just
reify our existing models. In this case, the
Mogollon Village analysis raises questions
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regarding current understandings of the Pithouse
period. With so few people at Mogollon Village
at any given time, it seems unlikely that the site’s
location was chosen as part of a defensive strat-
egy, that there was the need or the labor force
to intensify agriculture, or that the larger struc-
tures were built to integrate the site’s inhabitants.
Examination of other Mogollon Pithouse sites
within a Bayesian framework can further refine
these issues and offer more nuanced understand-
ings of the Mogollon region.
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