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Reporting Summary

Nature Research wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency
in reporting. For further information on Nature Research policies, see Authors & Referees and the Editorial Policy Checklist.

Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.
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A description of all covariates tested

X X

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

X

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

X

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes
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Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection Lidar data acquisition and processing were done with Optech LMS 4.4.0, Terrasolid TerraScan 019.003 and Golden Software Surfer 12.

Data analysis Lidar-derived DEMs were analyzed with ESRI ArcGIS 10.7.1.
The production of a 3D model of bedrock and fill volume calculation were done with ArcGIS and Bentley Microstation 08.11.09.829.
The composite phogrammetry image of excavation (Extended Data Figure 4) was made with Agisoft PhotoScan 1.4.4.
The Bayesian analysis of radiocarbon dates was done with Oxcal 4.3.
The Oxcal codes for this analysis are included as Supplementary Information.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors/reviewers.
We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.

Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- Alist of figures that have associated raw data
- A description of any restrictions on data availability

The results of field investigations and lab analyses are described more in detail in the annual reports presented to the Instituto Nacional de Antropologia e Historia.
Those reports, as well as the 3D models for volume calculation, are available at the University of Arizona Campus Repository (https://repository.arizona.edu/
arizona/).

>
QO
—
=
=
D
=
(D
wn
D
Q
=
@)
o
=
D
o
©)
=
=3
2
(@]
(2]
=
3
Q
=
S

810 1290120




Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

[ ] Life sciences [X] Behavioural & social sciences [ | Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.

Study description This is an archaeological study of past society, including excavations, surveys, lidar, artifact analysis and radiocarbon dating. It involves
quantitative data on structures sizes and radiocarbon dates, as well as the qualitative study of social processes.
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Research sample The research sample consists of archaeological data obtained from lidar, ground surveys, excavations, artifact analysis and radiocarbon
dates. We used existing low-resolution lidar data, which were made publicly avaible by the INEGI (www.inegi.org.mx) and covers the
entire study area. We selected the areas for high-resolution lidar, where important sites were found in the INEGI lidar. At Aguada Fénix,
we selected 5 excavation areas on the plateau, 2 areas on causeways, and 5 areas in the periphery to examine construction history across
the site. At La Carmelita, we selected 5 excavation areas to examine the construction history of this smaller site. We chose sixty nine
radiocarbon dates to date the entire the entire occupation history of Aguada Fénix and La Carmelita.

Sampling strategy No sample size calculation was performed. The high-resolution lidar covers the entire sites of Aguada Fénix and La Carmelita. The
locations of excavations and auger tests were selected to cover different parts of the sites. Thus, the excavation samples are
representative of the construction volume and occupation history. The excavations at La Carmelita provide representative data to
reconstruction the construction history of its ceremonial core. Sixty nine radiocarbon dates cover the entire occupation sequences and
are representative.

Data collection The high-resolution lidar data were collected with Optech Titan lidar. Excavation data were recorded on paper forms in the field and then
input in computer files. Photographs of excavations were taken with Nikon D750 and D7000 digital cameras.
In addition to the authors of this paper, other archaeologists, archaeology students, and local community members participated in
excavations.

Timing Archaeological fieldwork was conducted July-August 2017, February-April 2018, February-April 2019 and February-March 2020. High-
resolution lidar data were collected in May 2017 and June 2019.

Data exclusions No excavation data were excluded. In the Bayesian analysis of radiocarbon dates, we followed the pre-established and commonly
accepted criteria for exclusion (agreement indices lower than about 60 and the results of outlier models). Fourteen dates were excluded
as outliers from the models.

Non-participation The study does not involve participants.

Randomization Locations for excavations and lidar surveys were not randomized. As the lidar covers the entire sites and excavations targeted different
parts of the sites, they provided necessary data for the reconstruction of construction sequences and fill volumes.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies X[ ] chip-seq
Eukaryotic cell lines |Z| |:| Flow cytometry
Palaeontology |Z| |:| MRI-based neuroimaging
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