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Supplemental Experimental Procedures
Background on the mother crocodile
Parque Reptilandia in Costa Rica houses a wide variety of reptiles from all over the world, most of the species represented are found in Costa Rica. One of the park’s residents is an American crocodile (Crocodylus acutus) that joined the collection in December 2002. It was donated by Alejandro Solórzano after the closure of the National Serpentarium in San José, Costa Rica. Since its transition to Parque Reptilandia, the animal has been housed in isolation. The female crocodile at that time was still a young individual, about 2 years old. The enclosure measured 17 m by 8 m (Figure S1), with approximately two thirds comprised of a lagoon (deepest point ~1.2 m). Most of the land area had full sun throughout the day and one corner had a low tree growing to provide shade when necessary. On 17 January 2018, the female was observed exhibiting defensive nesting behavior and was not eating on a regular basis. Fourteen eggs were excavated, of which 5 were damaged. The average weight of the eggs was 101.1 grams and they measured 8.08 x 4.23 cm. Nine eggs were artificially incubated at a temperature of 29-30°C and a humidity of 90-95%. Signs of egg viability were made through candling, which involved shining a light through the egg. If the eggs were banded (Figure S2), eggs were considered viable. Seven eggs exhibited banding. After 3 months, no eggs hatched and 5 of the eggs smelled bad and were removed. On 10 July 2018, the remaining eggs were open and inspected. Three contained only white putrefied liquid, 1 contained a white and gray substance, and 1 contained a stillborn crocodile fetus (Figure S3, S4).

Genomic Parthenogenesis Assessment 
Following the parameters used in Card et al. [1] as a guideline, variants were filtered using VCFtools v. 0.1.16 [2], the R (R core team 2022) package vcfR [3], and bedtools v2.30.0 [4], with the following criteria: (1) indels were excluded; (2) individuals with a read depth of less than 5 were excluded; (3) variants with a Phred quality score below 30 were excluded; (4) non-biallelic SNPs were excluded; (5) SNPs with significant statistical biases were removed using the hard filter ‘MQ < 40.0’; (6) SNPs were thinned to avoid the potential effects of linkage by randomly selecting one variant per 10 kb, 25 kb, and 50 kb region of the saltwater crocodile (Crocodylus porosus) genome [5] (Ghosh et al. 2020), resulting in three sets of filtered VCFs. Prior to thinning, SNPs that were not found in both individuals were removed using the bedtools v2.30.0 ‘intersect’ function [4]. 
For each set of VCFs, files were prepared for input to program ParthenoGenius [6]. First, maternal and offspring VCFs were merged into a single VCF with BCFtools [7,8]. PGDspider [9] was then used to convert each merged VCF into Structure file format. Structure files were modified to remove column two which contained Structure PopData values, such that the resulting files contained only the sample IDs (mother = M2, offspring = P1) and genotypes at each SNP retained after filtering. These files were then converted into csv format.
ParthenoGenius [6] was used to test for evidence and mode of parthenogenesis for each of the three thinned SNP data sets. Briefly, ParthenoGenius is a python program that first compares the number of the mother’s homozygous loci for which the offspring does not have identical genotypes to the mother against the number expected due to genotyping error alone based on a per-base genotyping error rate to determine whether discordance between maternal and offspring genotypes at maternal homozygous loci is more likely due to sources of genotyping error or the presence of paternal alleles. If the number of maternal homozygous loci for which the offspring has non-identical genotypes to the mother is less than the number expected due to genotyping error alone (i.e., the offspring is homozygous at all or nearly all of the mother’s homozygous loci), the offspring is called as a parthenogen and the proportion of maternal homozygous loci for which the offspring’s genotypes differ is recorded by ParthenoGenius as an updated estimated per-base error rate for the following heterozygosity scan. This assumes that genotyping error rate is consistent across the genome. If parthenogenesis is supported, ParthenoGenius then scans maternal heterozygous loci to identify those at which the offspring has retained heterozygosity for maternal alleles. If the number of maternal heterozygous loci at which the offspring is heterozygous is less than the number expected based on genotyping error alone assuming a null hypothesis of gametic duplication (i.e., the offspring is homozygous for maternal alleles at all or nearly all of the maternal heterozygous loci), the mode of parthenogenesis is called as gametic duplication. Alternatively, if the number exceeds that expected due to genotyping error alone (i.e., the offspring has retained heterozygosity at some or all maternal heterozygous loci), the mode of parthenogenesis is called as automixis (although there is no test to parse terminal from central fusion automixis). A per-base error rate of 0.1% was used for the initial homozygosity scan of the three thinned data sets, representing a conservative estimate of genotyping error rate on par with that of a filtered SNP array [10]. 
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Supplemental Figures
[image: F:\PHOTOS\Costa Rica\Parque Reptilandia\ANIMALS PHOTOS\Reptilia\Crocodilia\Crocodylus acutus\IMG_0690.JPG]Figure S1. American Crocodile (Crocodylus acutus) exhibit at Parque Reptilandia, Costa Rica.










[image: F:\PHOTOS\Costa Rica\Parque Reptilandia\ANIMALS PHOTOS\Reptilia\Crocodilia\Crocodylus acutus\Croc Parthenogenesis\Croceggs and Removal 2018\IMG_4943.JPG]Figure S2. American Crocodile (Crocodylus acutus) egg showing banding pattern indicative of potential egg viability. 


















Figure 3. Stillborn parthenogenetic American Crocodile (Crocodylus acutus) fetus
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Figure 4. Stillborn parthenogenetic American Crocodile (Crocodylus acutus) fetus.
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