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reference genome available in DDBJ/ENA/GenBank under accesion JACBYM000000000 [https://www.ncbi.nlm.nih.gov/nuccore/JACBYM000000000.1]. Geometric
morphometric and stable isotope data available in Figshare (https://figshare.com/projects/
Early_stages_of_sympatric_homoploid_hybrid_speciation_in_crater_lake_cichlid_fishes/132428

This study comprises whole-genome re-sequencing of 120 individuals geometric morphometrics of 95 individuals and stable isotope
data of 59 individuals of Midas cichlids from Nicaragua. All data was collected from wild caught samples.

This work is based on 120 re-sequenced genomes (Kautt et al. 2020; doi.org/10.1038/s41586-020-2845-0) and morphometric data
from individuals. We aimed to sample at least 10 individuals per species whenever possible. Specifically, between 2003 and 2015 the
following specimens were sampled in Crater Lake Xiloá: A. sagittae (n=13), A. xiloaensis (n=10), hybrids (n=11), backcrosses (n=21),
and other Midas species in Crater Lake Xiloá, A. viridis (n=19), A. amarillo (n=21). In addition, the outgroup A. citrinellus (n=25) were
sampled from Great Lake Managua. For stable isotope analyses (SIA), individuals were collected in different expeditions from
2010-2014 with 28 individuals taken from (Elmer et al. 2014; doi.org/10.1038/ncomms6168) plus one individual from Rometsch et al.
(in prep.) and 30 new individuals. In total, we collected SIA information from a total of 9 individuals of hybrids, 10 A. sagittae, 11 A.
xiloaensis, 19 A. viridis and 10 A. amarillo. Age could not be determined reliable in wild-caught fish, but all sampled individuals were,
based on their size, adult fish.

Fish were collected with gill nets or by harpooning in Crater Lake Xiloá. Fish from the Great Lake Managua were obtained from local
fisherman in Mateares. To obtain sufficient power (estimated based on previous studies in non-model organisms; the necessary
sample size is impossible to asses in advance as it depends, for example, in the number of pure hybrids and backcrosses detected
with genomic data, as they were unknown prior to this study) for the conducted analyses we aimed to sample around 10 individuals
per species as the minimum number, whenever possible. All 95 individuals from Crater Lake Xiloa and 25 of A. critrinellus from Great
Lake Managua included in Kautt et al. 2020; doi.org/10.1038/s41586-020-2845-0 were included here for genomic and morphometric
analyses. To maximally reduce allometric effects only adult fishes were sampled. We included all stable isotope data of Elmer et al.
2014; doi.org/10.1038/ncomms6168 for which genomic data was available, in addition to one sample from Rometsch et al. (in prep.)
and 30 new samples. For all individuals included in SIA, species identification was first assigned based on their morphology
(photograph) and later confirmed based on genomic data, either included in this study (whole genome sequences) or from a previous
study using RADseq data (Kautt et al. 2016; doi.org/10.1371/journal.pgen.1006157).

Adult fishes were collected in field expeditions of the Meyer lab to Nicaragua between 2003 and 2015, by Axel Meyer and Andreas
Kautt, plus other members of the Meyer lab. Photographs were taken in the field using a digital camera and used for geometric
morphometric data generation, using 27 landmarks, semilandmarks and helper points for 95 ingroup species from Crater Lake Xiloá.
Geometric morphometric data was collected by Melisa Olave. Stable isotope ratios (SIA) of carbon (!13C) and nitrogen (!15N) were
calculated from white muscle tissue (taken from severed heads, dorso-posterior near the lateral line) in the Limnological Institute at
the University of Konstanz. Individuals were analyzed by gas chromatography combustion isotope ratio mass spectrometry (GC-C-
IRMS). New SIA data was collected by Melisa Olave.

Adult fish were collected in field expeditions of the Meyer lab to Nicaragua in 2003, 2007, 2010, 2013, 2014 and 2015. Crater Lake
Xiloá was visited in different opportunities during these sampling years, until complete a representation of a minimum of 10
individuals per species (see also sampling strategy).

No data were excluded from analyses

Raw and intermediate genomic data are publicly available: ENA PRJEB38173 (https://www.ebi.ac.uk/ena/browser/view/PRJEB38173?
show=reads), and the subset used in this study is available in Figshare (https://figshare.com/projects/
Early_stages_of_sympatric_homoploid_hybrid_speciation_in_crater_lake_cichlid_fishes/132428). Morphometric and stable isotope
data are available on Figshare (https://figshare.com/projects/
Early_stages_of_sympatric_homoploid_hybrid_speciation_in_crater_lake_cichlid_fishes/132428). To test reproducibility and
robustness we used a bootstrap replication for the species tree inference in SVDquartets (200 pseudo replicates), as well as 100
bootstrap pseudoreplicates for concordance factors calculations and 10 replicates for MSMC analysis. Confident intervals were
obtained for our demographic model in MSci. Attempts at replication were successful.

Individuals within species included in this study were sampled randomly. As all subsequent analyses were performed on all
individuals, no randomization was necessary.

Pure parental, hybrids and backcrosses were collected blind and their exact identification was only possible based on detailed
genomic analysis. All morphometric and stable isotope data were collected blind to the identity of species.




