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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 and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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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
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Life sciences 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

Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Research sample

Sampling strategy

plot_fixed_site_gts.rb (https://github.com/mmatschiner/tutorials/blob/master/analysis_of_introgression_with_snp_data/src/
plot_fixed_site_gts.rb)

popgenWindows.py (https://github.com/simonhmartin/genomics_general/blob/master/popgenWindows.py)

R v3.6.3 & v4.0.2

ShinyGO v74 (http://bioinformatics.sdstate.edu/go74/

diploS/HIC v0.333 (https://doi.org/10.1534/g3.118.200262)

discoal v0.1.5 (https://doi.org/10.1093/bioinformatics/btw556)

AUGUSTUS (v3.3.3)

ASTRAL-MP (v5.15.4)

BUSCO (v2.0)

IQ-TREE (v1.6.12)

PAUP (v4.0a)

All sequencing data generated for this project is available under PRJNA558458. Accession numbers for each sample used in sequence analyses are provided in
Supplementary Data 1. The surface fish Astyanax mexicanus genome assembly, Astyanax_mexicanus-2.0 (accession # GCF_000372685.2) is available on NCBI.
Ensembl’s Biomart (v104) is available at https://www.ensembl.org/biomart/martview/. Dataset containing population genetic summary statistics for each gene in
the genome is available at Dryad (https://doi.org/10.5061/dryad.3xsj3txmf).
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The study does not involve experiments that generated quantitative data. We conducted whole genome sequencing and population
genomic analyses to investigate the repeated evolution of cave adaptation in Mexican tetras (Astyanax mexicanus).

We sampled cave and surface ecotypes of the Mexican tetra, Astyanax mexicanus, across 18 cave and eight surface populations
throughout their range in northeastern and central Mexico (Figure 1B). The Mexican tetra was chosen becasue it is a model system
for studying repeated evolution. Specific populations included are shown in Fig. 1b. We made an effort to include cave populations
that spanned each of the three cave systems where this species is found (Micos Caves, El Abra Caves, and Guatemala Caves) and
samples surface populations from multiple drainages throughout the range of the species.

We aimed to sequence at least 10 individuals per population for those used in selection analyses. We were limited by the amount of
samples we were able to collect in the field and how many individuals total we had the budget to sequence. We aimed to balance
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Data collection

Timing and spatial scale

Data exclusions

Reproducibility

Randomization

Blinding

Did the study involve field work? Yes No

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

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

number of populations included in the analysis with number of samples per population. Our sample sizes were based on previous
work in this system (Herman et al. 2018 Molecular Ecology, Moran et al. 2021 iScience).

Data resulting from computational analyses were recorded by R. Moran in Microsoft Excel sheets. Data were deposited in shared lab
drives and made available as supplementary materials.

Fish were collected from 2015-2019. Collection took place during the dry season, except for 2016, when fish were collected from
Pachón cave during the rainy season. We made an effort to collect from populations within each of the three cave regions in Mexico
where A. mexicanus occurs. The dates of collection, associated permits, and population are as follows:

SEMARNAT SGPA/DGVS/2438/15

The collection dates were: February 14th, 2015, Chica

February 15th, 2015, Pachón

February 16th, 2015, Sabinos

April 28t, 2015, Micos

SEMARNAT SGPA/DGVS/2438/16

The collection dates were: February 21st- March 3rd, 2016, August 5th and 8th, Pachón, Jineo, Escondido, Molino, and Jos.

SEMARNAT SGPA/DGVS/05389/17

The collection dates were: January 30th- May 19th, 2017, Palma Seca, Vazquez, Montecillos, Japones, Yerbaniz, Caballo Moro, and
Tigre

SEMARNAT SGPA/DGVS/05389/18

The collection dates were: February, 16-20st, 2018, Jalpan

SEMARNAT SGPA/DGVS/1893/19

The collection dates were: February 19th, 2019, Arroyo

February 19th, 2019, Micos

Sample Rascón _6 was excluded from test for introgression in Subterráneo because ADMIXTURE indicated that it was likely an early
generation hybrid. Including early generation hybrids would affect inferences of selection and population genetic statistics. Early
generation hybrids are typically excluded from such analyses for these reasons (e.g., see Herman et al. 2018 Molecular Ecology).

Experiments were not conducted. Raw genomic data and code used in all analyses are provided to enable reproducibility.

This is not relevant to our study. Experiments were not conducted. Population-level population genomic analyses were conducted,
and individuals collected together at a single location were grouped together for analyses and considered as members of the same
population.

Blinding was not relevant during data acquisition and analysis of population genetic data because individuals within each population
needed to be grouped together and we needed to consider ecotype and lineage in the analyses. We used unbiased whole-genome
approaches to infer phylogenetic relationships among populations and to identify regions of the genome under selection.




