Supplemental Text 1. Description of Chronometric Data and Bayesian Models
Chronometric Data


The Bayesian analysis used 38 radiocarbon dates, six tree-ring cutting dates, and one archaeomagnetic date from 14 structures/features at Mogollon Village. Nineteen of the radiocarbon dates were from the MVAP and MVFS projects that were submitted in the 1990s to Beta Analytic, Inc. for radiometric dating. All but two of these samples were unidentified wood charcoal. Two of the samples (Beta-32287 and Beta-32288) were outer rings of charred roof beams, likely juniper, from Pithouse 22A (Mauldin et al. 1996:391). The samples were pre-treated and processed for radiometric analysis as described on the Beta Analytic website (www.radiocarbon.com). These results are identified by Beta-number (Table 2). For full details on the dates see Barkwill Love (2020).

Specifically for this project, I submitted 19 single-entity, short-lived botanical specimens from the MVAP and MVFS projects to the University of Arizona AMS Laboratory for accelerator mass spectrometry dating. The specimens were identified by species and plant part prior to submission. The samples were pre-treated using an acid-base-acid protocol and measured by AMS following Donahue and colleagues (1997). The results are identified by AA-number (Table 2). For full details on the dates see Barkwill Love (2020). All dates are conventional radiocarbon ages (Stuiver and Polach 1977) that have been corrected for fractionation. The radiocarbon dates were calibrated in OxCal 4.3.2 (Bronk Ramsey 2009a) using the IntCal13 calibration curve (Reimer et al. 2013).


Thirty-five tree-ring dates are available from five rectangular pithouses (Houses 1, 2, 4, 5B, and 8), that Haury excavated. All the tree-ring dates come from structural wood (Haury 1936) and thus are assumed to be associated with construction of the pithouses. Haury determined the initial tree-ring dates, and A. E. Douglass confirmed the dates on key specimens (Haury 1936:16). In the late 1960s, the dates were reassessed by the University of Arizona Laboratory of Tree-Ring Research as part of a National Science Foundation-funded project to re-examine all existing tree-ring specimens from archaeological sites in the Southwest (Bannister et al. 1970:1-2). The tree-ring dates used in this project are from the reassessment of the Mogollon Village specimens (Bannister et al. 1970:48-49). Of the 35 tree-ring dates, 21 represent cutting dates; however, it should be noted that 17 of these cutting dates are from House 2. Initial Bayesian models attempted to use all the tree-ring dates with non-cutting dates as terminus post quos; however, these had low model agreements. The low agreement of the models might be because several of the “vv” dates (non-cutting dates in which there is no way of estimating how far the last ring is from the true outside ring (Bannister et al. 1970:5) are very close in date to the cutting dates. Therefore, only the cutting dates are in the models with an error of 0.1 to roughly correspond to a growing season, given that OxCal uses the middle of the year for calculations (Bronk Ramsey 2019). The cutting dates are included as calendar dates, and so only one instance of a given cutting date is included in the model. For example, House 2 has 14 cutting dates at 898, but only one 898 calendar date is included in the model. Tree-ring cutting dates are identified by GP-number (Supplemental Table 1).


In addition, one archaeomagnetic date (LA11568-1) from the hearth (Feature 30) of House 2 was included in the models. The Colorado State University Archaeomagnetic Laboratory analyzed the MVAP archaeomagnetic sample. The date was calculated using the SWCV588 curve. The sample produced two date ranges, AD 600-725 and AD 850-925. Given House 2 is well dated with 15 tree-ring cutting dates of AD 898, the AD 850-925 date range was the accepted date (Mauldin et al. 1996:391). Archaeomagnetic date estimates have a uniform probability distribution (Anyon et al. 2017:323); thus the archaeomagnetic date was included in the model with a uniform probability density function (Bronk Ramsey 2009a:340) with the start and end points at 850 and 925, respectively. It should be noted that the obsidian hydration dates from MVAP were not included in the models. These dates were determined when the technique was still in the experimental stage (Mauldin et al. 1996:395), and subsequent studies (e.g., Miller 1996) have shown that there are some methodological issues with this dating technique in the Mogollon region. 

Primary Model Description (Model I)

The primary model consists of three components: aceramic pithouse, ceramic round pithouses, and ceramic rectangular pithouses (See Supplemental Figure 1; Barkwill Love 2020). The model assumes the aceramic component is prior to the ceramic component and forms a contiguous phase of activity. The ceramic component consists of two independent, potentially overlapping phases: round pithouses and rectangular pithouses. 


The aceramic component consists of a single pithouse, Feature 44. Nine pit structures (Features UAA, 76/43, 77, 26, 13, 23, 12, 22B, and 22A) were placed in the ceramic round pithouse component. With the exception of Pithouses 22B and 22A, there was no stratigraphic relationships between any of the pithouses in the round pithouse component. Contexts associated with the occupation of the pithouses were included as a single continuous phase of activity. In two cases (Features 76/43 and 12), however, a stratigraphic relationship was identified within the structure/feature and included in the model (see below for details). Three structures (Houses 4, 8, and 2) were placed in the ceramic rectangular structure component. Only tree-ring dates are available for Houses 4 and 8. It is important to stress that the tree-ring cutting dates only estimate the construction of the feature and not the occupation of the feature. House 2 incorporates the stratigraphic relationship between the construction (tree-ring dates) and the de-occupation (archaeomagnetic date) of the structure. It should also be noted that there is likely a gap in occupation between House 2 and the other rectangular structures given that two partial Transitional (Style II) Black-on-white vessels were found on the floor of House 2, and there is a lack of Transitional Black-on-white sherds elsewhere on the site (Gilman et al. 1991:40). However, because the model can only provide estimates for the construction and not occupation of the earlier rectangular structures, all three rectangular structures are modeled as a single phase of activity. House 2 is likely one of the last structures, if not the last structure at the site, given the lack of Transitional Black-on-white anywhere else on the site and that only two Boldface sherds were found in the fill (Gilman et al. 1991:40), which suggests House 2 was not later used for trash deposits. The model, therefore, can provide an estimated ending date for the rectangular structures at the site.

Detailed Description of Pithouses for All Models
Feature 44

Feature 44 is a small, roughly 2.7 meters in diameter, round pithouse (Duncan et al. 1991; Linse 1997). There were two small sherds (plain brown and Mogollon Red-on-brown) in the roof fall to floor context; however, neither sherd was on the floor surface. Both sherds were determined to be intrusive. There are three radiocarbon dates associated with the occupation of the structure. AA-110821 is a maize kernel fragment from the roof fall. Beta-47208 is unspecified wood charcoal from the roof fall and roof fall to floor contexts. These two results are statistically consistent (T’ = 0.4, v = 2, T’(5%) = 3.8) (Ward and Wilson 1978) and could be of the same age. Beta-56265 is unspecified wood charcoal from a shallow pit (Feature 46) in the floor of Feature 44. There were no ceramics associated with this feature. Beta-56265 is younger and not statistically consistent with the other two results from the occupation context (T’ = 7.1, v = 3, T’(5%) = 6.0); however, the individual index of agreement is acceptable (A: 68) when included in the model. Only a portion of Feature 46 was excavated, and it could not be conclusively determined whether this feature was contemporary with Feature 44; therefore, given the acceptable index of agreement value, it was included in the model.
Unnumbered Activity Area

The Unnumbered Activity Area (UAA) is either a pithouse or ramada from which a partial floor assemblage was excavated (Linse 1997:32). The floor assemblage consisted of a whole Alma Rough jar, three metates, four manos, and a cluster of large plain brown and red-slipped sherds. Two maize cupule samples (AA-110820 and AA-111728) associated with the use of the activity area have been dated. AA-110820 was from inside the whole Alma Rough jar, and AA-111728 was from the lower fill to floor context associated with one of the metates. The two results are statistically consistent (T’ = 0.0, v = 1, T’(5%) = 3.8). 

Feature 76/43

Feature 43 is a large circular pithouse, roughly 7.15 meters in diameter (Linse 1997:22). Feature 76 is a large pit, roughly 180 cm in diameter and 65 cm deep, that intersects the southern wall of Feature 43 (Linse 1997:28). Six results are available from Feature 76/43. Unfortunately, at the present time, it could not be determined whether the samples came from 43 or 76, and so they were modeled as coming from a single feature 76/43. Five of the samples were associated with the occupation of Feature 76/43. One result (AA-111735) on a maize kernel associated with roof fall was too early for the context based on the presence of ceramics, and it has been included as a terminus post quem in the model. Beta-71282 and Beta-73759 are on bulk wood charcoal from same charcoal concentration on the floor. AA-111726 is on a maize cupule from the floor context. Beta-73758 is on wood charcoal from the roof fall to floor context. These four results are statistically consistent (T’ = 4.6, v = 3, T’(5%) = 7.8) and could be of the same age. One result on wood charcoal (Beta-71284) is available from the upper fill of Feature 76/43 and thus is modeled later than the occupation context.
Feature 26

Feature 26 is believed to be a deep, roofed pit (125 cm in diameter and 85 cm deep) within Structure 24 (Duncan et al. 1991:10). At the bottom of the pit there were numerous sherds from three reconstructible Alma Plain jars, a metate, two manos, and a cache of burned faunal bone. Four results are available from the pit floor associated with the reconstructible vessels. Two of the results (AA-110447 and AA-110448) are on short-lived specimens (reed stem and maize cupule), and two results (Beta-32289 and Beta-74210) are on wood charcoal. These four results are statistically consistent (T’ = 4.0, v = 3, T’(5%) = 7.8) and could be of the same age.

Feature 77

Feature 77 is believed to be a large circular pithouse in the area of Feature 44 and the Unnumbered Activity Area (Linse 1997:32). The three features are modeled independently given that the association between them is unknown. Two results (AA-110822 and Beta-73760) on a maize kernel and wood charcoal, respectively, are from the same provenience in roof fall of Feature 77. The two results are statistically consistent (T’ = 2.2, v = 1, T’(5%) = 3.8) and could be of the same age.

Feature 13

Feature 13 is a large, circular pithouse, roughly 6.9 meters in diameter (Gilman et al. 1991:30-33). Gilman and Stone (2013:Table 1) suggest that Feature 13 is a possible communal structure (kiva). Two results (AA-111727 and AA-111830) are on a maize cupule each from the roof fall to floor and floor to below floor contexts, respectively. A third result (Beta-56264) is on wood charcoal from roof fall. The three results are not statistically consistent (T’= 13.4, v = 2, T’(5%) = 6.0) with Beta-56264 being much younger than the other two results. Omitting Beta-56264, the other two results are statistically consistent (T’= 2.1, v = 1, T’(5%) = 3.8). However, when Beta-56264 is included in the model, the individual index of agreement is acceptable (A: 113). It is possible that the younger date may relate to later remodeling, and so it was included in the model.

Feature 23

Feature 23 is a circular pithouse with a diameter of roughly 3 meters (Linse 1997:17-18). Three results are available from the roof fall to floor context. AA-111729 and AA-111828 are each on a maize cupule from different units, while Beta-73761 is on wood charcoal. The three results are statistically consistent (T’ = 5.7, v = 2, T’(5%) = 6.0) and could be of the same age.

Feature 12

Feature 12 is a large, oval pithouse, roughly 6.3 meters in diameter, that cuts into a second pithouse (Feature 27) to the north (Duncan et al. 1991:12-14; Gilman et al. 1991:30-33). Unfortunately, no materials were available from Feature 27 for this project. Feature 12 is designated as a communal structure/kiva (Gilman and Stone 2013:Table 1). Several floor features, including a hearth (Feature 48), ash pit (Feature 47), and three postholes (Features 21, 49, and 53), were excavated. Feature 12 is dated by seven results from three contexts (below floor, roof fall and floor, and upper fill). 

AA-110443 is a sample on a maize embryo, which was originally believed to be associated with the floor surface; however, once the excavation notes were retrieved, I discovered that the sample was from below the floor surface. Given the early date for AA-110443, it is possible that this result is residual and relates to an earlier use of the area, and so it was modeled as a terminus post quem. There are five results associated with the roof fall and floor context of Feature 12. One result (Beta-52967) is on wood charcoal from the hearth (Feature 48). The result is too old for the context and likely includes an old-wood offset. It was modeled as a terminus post quem. The remaining four results include a reed stem (AA-110444) from roof fall to floor, a maize cupule (AA-111829) from the floor, and bulk wood charcoal (Beta-47209 and Beta-56266) from postholes (Features 49 and 53). These four results are statistically consistent (T’ = 3.7, v = 3, T’(5%) = 7.8), and could be of the same age. The final result (AA-110734) is on a maize kernel from post-occupational fill above roof fall. The maize kernel was one of a cluster of well-preserved maize kernels in the upper fill. This sample was selected to help constrain the date of occupation for Feature 12. Unfortunately, the result appears to be too old given its stratigraphic position; therefore, it was included in the model as a terminus post quem.

Features 22B and 22A

There was a direct stratigraphic relationship between Features 22B and 22A with 22A being partially constructed on top of 22B 
 ADDIN EN.CITE 
(Gilman et al. 1991:26-29; Linse 1997:12-17; 2007:20-22)
. Feature 22B is likely an oval pithouse with a large (70 cm in diameter) floor pit (Feature 40). The size of the pithouse could not be determined given that most of the structure was destroyed with the construction of 22A. Three results are associated with the occupation of Feature 22B. One result (AA-110445) is on a maize kernel fragment from the roof fall to floor context. AA-110446 and Beta-68176 are on a maize kernel and wood charcoal, respectively, from the floor pit (Feature 40). The three results are statistically consistent (T’ = 1.7, v = 2, T’(5%) = 6.0 and could be of the same age. 


Feature 22A is a pithouse that superimposes Feature 22B. There were 10 floor features (postholes or pits) excavated in Feature 22A. However, it is possible that some of these features may be associated with the occupation of 22B. There are four results associated with the occupation of Feature 22A. One date (AA-110819) was obtained on a maize cupule from a posthole (Feature 31). The result is too early for its stratigraphic position and was modeled as a terminus post quem. Two dates (Beta-32287 and Beta-32288) are on the outer rings of charred roofing beams, likely juniper, lying on the floor (Mauldin et al. 1996:391). The two results are statistically consistent (T’ = 0.7, v = 1, T’(5%) = 3.8) and could be of the same age. It should be noted that modeled results of Beta-32287 had a low individual index of agreement in the model; however, given that it is statistically consistent with Beta-32288, the sample was left in the model. Beta-71281 is on eight pieces of wood charcoal from the roof fall to floor context. The lack of black-on-white pottery associated with the structure suggests that the result is too recent for its stratigraphic position. Furthermore, the excavation records mention that the level from which the charcoal was collected had water damage due to rain. Therefore, some or all of the charcoal pieces submitted may be intrusive, and the date was excluded from the model. One result (Beta-71283) is on wood charcoal from an indeterminate provenience from the fill of Feature 62 or roof fall of Feature 22A. Feature 62 is a small, oval pit with a high density of charcoal that is in the area of 22A. The association between Features 62 and 22A is not clear. The result (Beta-71283) is unlikely from 22A roof fall given it is too young and not statistically consistent (T’ = 12.7, v = 2, T’(5%) = 6.0) with the two results from the roof beams lying on the floor of 22A. Therefore, the date is included in the model as a date from Feature 62, independent of Feature 22A.  
House 4

House 4 is a rectangular pithouse with rounded corners, which superimposes a circular pithouse (House 10) (Haury 1936:18). Unfortunately, no material was available to date from House 10. Only one tree-ring cutting date (GP-511) on structural wood was available from House 4. It should be noted that House 4 is the only modeled pit structure with a single chronometric date.
House 8

House 8 is rectangular pithouse with roughly 22 extramural pits in front of the structure, which were likely no longer in use when House 8 was occupied (Haury 1936:22-23). There are two tree-ring cutting dates (GP-555 and GP-554) available from roof beams from House 8.
House 2

House 2 is a large rectangular pithouse that was roughly 7 meters in length (Haury 1936:20-21). House 2 is clearly the best dated structure on the site with 17 tree-ring cutting dates from pinyon roof beams on the floor of the structure. One of the roof beams (GP-505) had a cutting date of 786r, which is considerably earlier than the remaining roof beams from which 15 had a cutting date of 898r, and one had a cutting date of 897r; therefore, this 786r beam was likely recycled timber, and it was included in the model as a terminus post quem. Given the consistency of the remaining cutting dates, only the 897r (GP-516) and one of the 898r (GP-500) dates were included in the model. House 2 also has one archaeomagnetic date (LA11568-1) from the hearth (Feature 30). This result is associated with the last use of the hearth or the burning of the structure (Anyon et al. 2017:331), and so it is modeled later than the cutting dates, given that it is associated with the de-occupation of the structure.
Description of Alternative Bayesian Models


Two alternative models were created for the occupational history of Mogollon Village (see also Barkwill Love 2020). The alternative models were created in OxCal 4.3.2 (Bronk Ramsey 2009) with the IntCal13 calibration curve (Reimer et al. 2013). As with the preferred model, the alternative models were run with 20 million MCMC iterations and at a resolution of one year. Both models are in good agreement. The framework of the models can be derived exactly from the model diagrams through the brackets and the OxCal CQL2 keywords (Figures S1-S2). The model results, the posterior density estimates, are shown as calendar years and presented in italics with the endpoints rounded to the nearest five years. A comparison of the highest posterior density estimates for the key parameters for Models I-III are listed in Supplemental Table 3. In the diagrams, the calibrated radiocarbon dates are shown in outline, while the posterior density estimates produced by the model are shown in black. 
Model II – No Outlier Analysis


Model II is identical to Model I (preferred model); however, the general outlier analysis is omitted. Model II has a good overall agreement (Amodel: 66) between the chronometric dates and the archaeological interpretations (Figure S1).
Model III – Single Continuous Phase

Model III provides a conservative interpretation of Mogollon Village’s occupational history. The model groups the 14 features/structures with chronometric dates in a single continuous phase of activity. The modeling of the individual features/structures is identical to Model I; however, the model does not include the general outlier analysis. Model III has a good overall agreement (Amodel: 73) between the chronometric dates and the archaeological interpretations (Figure S2). Model III provides a general baseline for Mogollon Village occupation but provides little insight into the cultural changes at the site given that all the features (pithouses) are placed in a single phase.
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Figure 1S. Results and Structure of Model II. 
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Figure 2S. Structure and Results of Model III. 
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