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Supplementary material and methods 

 

 
 

Fig. S1. Sampling localities of the newly sequenced specimens. For oceanic 
cruises, only sampling localities with squids studied here are shown. For more 
accurate information on sampling coordinates, see Table S1.  
 

Nomenclature 

 

In this work, the unified species concept (De Queiroz 2007) was applied. This concept 

treats the existence of separately evolving metapopulation lineages as the only necessary 

criterion to define species, regardless of which secondary criteria of lineage 

differentiation (e.g., intrinsic reproductive isolation, diagnosability or monophyly) have 

been met. We considered concordance of molecular species delimitation methods as 

evidence of the reproductive isolation between groups and therefore the species status for 

each group. Where there were inconsistencies among the results of different markers and 

different species delimitation approaches, and where morphological diagnostic characters 

were lacking, we considered lineages to be in the “grey speciation zone”.  

 

Nominal species distributed on both sides of one or more oceanic barriers were selected 

for this study, including individuals identified based on morphology as 16 different 

species: Chtenopteryx sicula, Chtenopteryx canariensis, Ancistrocheirus lesueurii, 

Leachia atlantica, Liocranchia reinhardti, Bathothauma lyromma, Egea inermis, 

Teuthowenia megalops, Teuthowenia maculata, Helicocranchia navossae, Galiteuthis 

armata, Abraliopsis morisii, Grimalditeuthis bonplandi, Mastigoteuthis agassizii, 

Pyroteuthis margaritifera and Pterygioteuthis gemmata. We completed each gene matrix 

by adding sequences of the same genus from GenBank. For convenience, divergent clades 

among these morphospecies received different names (see Table S1). When a sequence 

from a location near the type locality of the species was present in a particular clade, that 

clade received the name of the nominal species, and subsequent divergent clades 

morphologically identified as the same morphospecies received other names. These 

names were case-sensitive and, when possible, the original denomination provided by 

previous GenBank submitters was used (the primary literature of these sequences is 

summarized in Table S1).  
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Chtenopteryx cf. canariensis was named that way as it did lack ocular and visceral 

photophores as typical for C. canariensis, but molecular data suggest it is not the nominal 

species and also we are not sure in which ontogenetic stages these photophores appear. 

Chtenopteryx. cf. sicula spp. 1–4 were identified as C. sicula in their original submissions, 

but molecular and distribution data suggest they are not the nominal species. 

Chtenopteryx spp. KER1, KER2 and C retain the original name from their authors. 

Ancistrocheirus spp. 1-3 are named as such as the type locality of the nominal species of 

this monotypic genus was not covered by the current sampling and, therefore, we cannot 

allocate any of the identified clades as that species. Leachia cf. atlantica was identified 

as such as the sampling was based on immature specimens and the 18S Le. atlantica 

sequence AY557488 was the sister group of Le. cf. atlantica with Leachia lemur. As there 

is no cox1, 12S or mitoPCG data from the specimen that yielded AY557488 that can be 

used to see if this paraphyletic assemblage is due to incomplete lineage sorting or 

otherwise, we decided to keep both Le. atlantica 18S clades as separate units. 

Helicocranchia navossae spp. 1 and 2 were treated as different clades as preliminary 

results pointed towards possible cryptic biodiversity. Helicocranchia pffefferi spp. 1–3 

are divergent clades that were identified as H. pffefferi, but we are unsure which, if any, 

represents the nominal species. Helicocranchia sp. and Helicocranchia sp. KER retained 

their original names. As Ga. armata specimens from near the type locality were present, 

one of the clades received the nominal species name and the other clades formed by 

individuals identified as Ga. armata, or not identified at the species level, were named 

Galiteuthis spp. 2 and 3. Galiteuthis sp. KER retained the name assigned by the 

submitting authors. Abraliopsis sp. 1 was identified from morphology as Ab. morisii, but 

another divergent clade including individual of this species from near the type locality 

already existed. Abraliopsis sp. 2 was a paralarva without diagnostic characters. 

Abraliopsis sp. and Abraliopsis sp. 3 were not identified beyond genus level by the 

submitting authors. Mastigoteuthis cf. dentata, Py. aff. margaritifera and Pt. cf. gemmata 

were identified as such in the original GenBank submissions. Pterygioteuthis sp. 2 are 

individuals identified from morphology as Pt. gemmata, but their 12S sequences are 

divergent. Sequences identified as Pt. giardi are present in three clades, two of which also 

include sequences identified as Pyroteuthis RJ-2009 and Pterygioteuthis hoylei. As we 

were uncertain which of these clades actually represents Pt. giardi, the name was used 

for all three. In total, 56 clades were named (see Table S1 for more details). 

 

PCR and Sanger sequencing 

 

DNA barcoding, which targets a fragment of the cytochrome c oxidase (cox1) gene, was 

performed using forward primer LCO1490 and reverse primer HC02198 (Folmer et al. 

1994), and a small fragment of 12S rRNA using the new primers IKAF (5'–AAG TGG 

TTA AAT TGG TGC CAG C–3') and IKAR (5'–AAG AAT AAT AGG GTC TCT AAT 

CCT AG–3'), on 127 samples and 131 samples, respectively (Table S1). Each PCR 

contained 6.25 μL of Thermo Scientific™ DreamTaq Green PCR Master Mix (2X), 0.5 

μM of each primer, 1 μL of DNA and 4.8 μL H20. A PCR negative control was also 

included in each round to detect possible contaminations. The PCR conditions were 94 

°C for 2 min, 35 cycles of 94 °C for 15 s, annealing temperature for 30 s and 72 °C for 

90 s, followed by 72 °C for 10 min. The annealing temperature was 50 ºC for cox1 and 

45 ºC for 12S. PCR products were visualized on a 1% (w/v) agarose gel stained with 

SYBR Safe (Thermo Fisher Scientific, MA, US). PCR products were cleaned using an 

Invitrogen™ PureLink™ PCR Purification Kit according to the manufacturer’s 

instructions. Samples were sent to Eurofins Genomics (Germany) for DNA sequencing 
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on an ABI 3730XL DNA Analyzer. All electropherograms were checked using 4 Peaks 

(Nucleobytes™) and aligned in UGENE (Okonechnikov et al. 2012) 

 

Genome skimming 

 

Shallow whole genome sequencing data were produced through genome skimming 

(Dodsworth 2015), which allows the recovery of large and high copy loci of the genome, 

such as the complete mitogenome and the nuclear 18S ribosomal subunit. Indexed 

libraries were prepared using a BGI Library Kit and sequenced 9 Gb/sample in an 

DNBseq-G400 (Beijing Genomics Institute, Shenzhen, China). The quality of the reads 

was assessed through FastQC (Andrews 2010). Mitochondrial and nuclear ribosomal 

DNA were assembled de novo using NOVOPlasty3.8.3 (Dierckxsens et al. 2016) using a 

reference sequence (either the complete mitogenome or the complete nuclear ribosomal 

gene cluster of a closely related species), and a fragment of cox1, 12S or 16S rRNA (for 

the mitogenomes) or a fragment of 18S or 28S rRNA (for 18S rRNA) as a seed. For 

mitogenome gene annotations Mitos2 (Bernt et al. 2013) was used, with NCBI Ref-Seq 

63 Metazoa database reference and genetic code 5, for invertebrates. Gene annotations 

were checked and corrected by hand. NOVOPlasty uses a short sequence as a seed and 

extends it based on overlapping reads. This is problematic in oceanic squids with 

duplicate genes and causes the program to output different sets of contigs, each containing 

one copy of the duplicate gene (see Fernández-Álvarez et al. 2022). For solving this 

methodological artifact, we used the mitogenome gene orders established for the flying 

squids Todarodes pacificus and Watasenia scintillans by Yokobori et al. (2004) using 

long PCRs. Nuclear 18S genes were annotated using RNAmmer (Lagesen et al. 2007).  

 

Phylogenetic and molecular species delimitation analyses 

 

Maximum Likelihood analyses (ML) were performed on the IQTREE server (Hoang et 

al. 2018, Nguyen et al. 2015). The statistical support for each node was indicated after 

2,000 ultrafast bootstrap iterations. For selecting a model, we implemented the 

ModelFinder tool (Kalyaanamoorthy et al. 2017) in the IQTREE portal to estimate the 

best fitting model of substitution for each partition following the Bayesian Information 

Criterion (BIC), and selected the appropriate model for each database for the downstream 

analyses. A coalescent phylogenetic inference analysis was performed in BEAST v. 2.7.3 

(Bouckaert et al. 2019). The input file was created using BEAUti. Site and clock models 

were set based on the results of ModelFinder and selected using the extended options of 

the BEAST Package Standard Substitution Models SSM v. 1.2.0 (Bouckaert and Xie 

2017). Clock models were set to relaxed log-normal models (Drummond et al. 2006). The 

prior of the species tree model was set to Yule model, and the birth rate was estimated by 

the analysis. Spirula spirula was added to the matrix as an outgroup in the time-calibrated 

Bayesian Inference (BI) analysis. The order Oegopsida, the genus Chtenopteryx, and 

oceanic squids (i.e., Oegopsida + Bathyteuthida), were set up as monophyletic based on 

the results of Strugnell et al. (2017). Additionally, a fossil calibration was applied to the 

analyses: Spirula spirula and descendants with a minimum age of 75 Ma (see Tanner et 

al., 2017). For each analysis, a Markov Chain (Drummond et al. 2002) of 100 million 

generations was run sampling every 10,000 generations. Chain convergence was 

examined with Tracer v. 1.7.2 (Rambaut et al. 2018) and ESS values were checked to 

ensure they were over 200. Finally, the initial 25% tree configuration was discarded as 

burn-in and the majority consensus tree obtained using TreeAnnotator. 
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We ran five different species delimitation methods. For running the Bayesian Poisson 

Tree Processes (bPTP), the obtained ML tree was visualized and converted to Newick 

format using FigTree v.1.4.3 (Rambaut 2010) and submitted to the bPTP portal 

(http://species.h-its.org/ptp/) using the default parameters. Based on FAF-A’s previous 

experiences with this analysis, only the ML solution of the analysis was considered, as 

the Bayesian solution commonly produces unreliable results with cephalopods. The 

ASAP method (Puillandre et al. 2020) was performed using p-distances in the webserver 

(https://bioinfo.mnhn.fr/abi/public/asap/) and only the option with highest likelihood 

score was considered. TCS v.1.21 (Clement et al. 2000) was used to construct the 

haplotype networks with a maximal connectivity limit of 95%, which empirically 

commonly reflect the species assemblages (e.g., Kang et al. 2015). For the ribosomal 

genes, INDELs were codified as missing characters to avoid over-splitting the haplotype 

networks. For running the Generalized Mixed Yule Coalescent approach (GMYC, 

Fujisawa and Barraclough, 2013), the Maximum Credibility Tree of the BI analysis was 

transformed into Newick format and submitted to the GMYC portal (http://species.h-

its.org/gmyc/). Both the single and multi threshold approaches of the GMYC were 

considered in this study. Additionally, we used a Bayesian implementation of GMYC in 

the R package bGMYC (Reid and Carstens 2012). As input, we used a set of 100 

ultrametric trees generated from the output of the four BEAST2 analyses using 

LogCombiner. bGMYC uses the variation among the 100 trees to produce probability 

values for each species and a heatmap for easy visualization. 

 

http://species.h-its.org/ptp/
https://bioinfo.mnhn.fr/abi/public/asap/
http://species.h-its.org/gmyc/
http://species.h-its.org/gmyc/
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Supplementary results 

 

Species delimitation analyses 

 

The cox1 database included 355 sequences belonging to 41 species (27 nominal and 14 

unidentified species) and was 608 nucleotides (nt) long. The 12S matrix included 131 

sequences belonging to the 16 focal species and was 212 nt long. The mitoPCG database 

included 25 sequences belonging to 15 species, and was 11,208 nt long. Finally, 18S 

included 39 sequences belonging to 21 nominal species and was 2,850 nt long. The BIC 

criterion selected the models TIM2+F+I+G4 for cox1, HKY+F+G4 for 12S, and 

GTR+F+I+G4 for mitoPCG and 18S. 

 

The cox1 database was the largest among our datasets with 355 sequences and 47–56 

species belonging to 14 genera, with a large representation of both Atlantic and Pacific 

sequences. The bPTP, ASAP, TCS, sGMYC and mGMYC analyses recognized 56, 47, 

50, 43 and 48 species, respectively (Fig. 1) North Atlantic, Mediterranean and North 

Pacific individuals of C. sicula were split into three to four species, as the North Pacific 

C. cf. sicula spp. 2 and 3 were either recovered as a different species or the same. 

Chtenopteryx cf. canariensis and C. canariensis were recovered as different species by 

all analyses except mGMYC. The South Atlantic C. cf. canariensis was recovered 

conspecific with South Pacific Chtenopteryx sp. KER 1 in the sGMYC analysis. In 

addition to these two nominal species, there are at least one to three Chtenopteryx spp. 

(KER 1, KER 2 and C) depending on different species delimitation analyses. Excluding 

bPTP, all analyses recognized three Ancistrocheirus species, two occurring in North 

Atlantic waters, and another in the North Pacific. The three Leachia species were 

recognized as different species in all analyses without signals of additional cryptic 

biodiversity for this marker. Liocranchi reinhardtii and Li. valdiviae, B. lyromma and E. 

inermis were each recovered as a single species in all analyses except mGMYC which 

split Li. reinhardtii in four. Species delimitation of Teuthowenia spp. varied greatly by 

analysis: while T. pellucida was isolated from the other two Teuthowenia species in all 

analyses, T. megalops and T. maculata were recovered as conspecific by both GMYC 

analyses. Teuthowenia megalops was split in two by the bPTP analysis. All H. navossae 

were recovered as conspecific by all analyses except GMYC, and the ASAP and sGMYC 

analyses recovered them as conspecific with the South Atlantic Helicocranchia sp. 

sequence KF369197. North Atlantic and Mediterranean Ga. armata sequences were 

recovered as a single species isolated from other Galiteuthis spp. sequences. North 

Atlantic Galiteuthis sp. 2 were recovered as conspecific with the South Pacific sequence 

Galiteuthis sp. KER by the bPTP and TCS analyses, and as different species by the 

remaining analyses. South and North Atlantic Galiteuthis sp. 3 were recovered as 

different species from the previously mentioned Galiteuthis clades in all analyses. Three 

clades assigned to Ab. morisii in this work (Ab. morisii and Abraliopsis spp. 1 and 2) were 

classified as different species by all species delimitation analysis, but both versions of 

GMYC recovered Abraliopsis sp. 1 as conspecific with Ab. atlantica. Grimalditeuthis 

bonplandi was recovered as a single species by all analyses except bPTP which split it in 

two. Sequences labeled as M. agassizii and M. cf. dentata from the North and South 

Atlantic and South Pacific were present in GenBank. They were recovered as a single 

species by the bPTP, ASAP and TCS analyses, but both GMYC analyses recovered them 

as three species: one included North and South Atlantic M. agassizii specimens, another 

that included North Atlantic and South Pacific M. agassizii sequences, and finally one 

that included all specimens labeled as M. cf. dentata. The sister groups North Atlantic Py. 
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margaritifera and South Pacific Py. aff. margaritifera were recognized either as different 

species (bPTP, ASAP, sGMYC) or conspecific (TCS, mGMYC). While North Atlantic 

Pt. gemmata and South Pacific Pt. cf. gemmata were unambiguously recognised as 

different species by all analyses, Pt. cf. gemmata was recovered as conspecific with the 

South Atlantic Pt. giardi sequence GU145065 in both cox1 GMYC analyses. Time 

calibrations of the coalescent analysis are available in Fig. S1. 

 

 
 
Fig. S2. Summary of species delimitation analyses obtained with the 12S database, 
depicted over the coalescent analyses obtained through BEAST 2.6.4 (Bouckaert et al. 
2019). For convenience, clades formed by six or more sequences were collapsed. 
Numbers above branches designate the node ages (Mya), the ultrafast bootstrap 
percentages (%) from the ML analysis, and the posterior probabilities from the 
coalescent analysis. Bootstrap and posterior probabilities of less than 90 % and 0.9 
respectively were not recorded. Dashes indicate lack of support or clades with a different 
topology in the ML analysis. Asterisks designate clades that were constrained as 
monophyletic for the coalescent analysis, double asterisks designate the time calibration. 
Asterisks inside parenthesis designate lineages with one or more sequences coming 
from a locality close to the type location of a nominal species. Vertical lines summarize 
the results from bPTP, ASAP, TCS, sGMYC and mGMYC (see supplementary material 
and methods for more details). Numbers inside some results for delimitation analysis 
summarize the number of species found for a collapsed clade. 
 

The 12S database included 131 sequences, 16 nominal species and 19–25 nominal species 

which belong to 13 genera. The bPTP, ASAP, TCS, sGMYC and mGMYC recognized 

22, 20, 24, 19 and 25 species. Several species present in the cox1 database were not 

present. All species delimitation analyses from the 12S database showed differences 

among them (Fig. S2). Chtenopteryx sicula, C. canariensis, C. cf. canariensis, Le. cf. 

atlantica, H. novossae and Py. margaritifera were unambiguously recovered as different 

species by the five species delimitation analyses. Ancistrocheirus spp. 1 and 2 were 

unambiguously recovered as different species in every analysis. Ancistrocheirus sp. 1 was 

recovered as a single species in all analyses except TCS, where it was split in two. 

Liocranchia reinhardtii was recovered as a single species in all analyses but bPTP and 

mGMYC. Bathothauma lyromma was assigned to a single species in all analyses except 

mGMYC, where one of the three sequences were recognized as a separate species. The 
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three Teuthowenia species were recovered as a single species by all species delimitation 

analyses except TCS, in which T. pellucida was recovered separately, and T. megalops 

and T. maculata were recovered together as a second species. Galiteuthis armata and 

Galiteuthis sp. 2 were recovered together as a single species in three analyses (bPTP and 

both GMYC). Abraliopsis morisii and Abraliopsis sp. 2 were recovered together as a 

single species in all analyses except TCS. A divergent haplotype of Abraliopsis sp. 1 was 

recovered as a different species by the bPTP, ASAP and TCS analyses. Grimalditeuthis 

bonplandi was recovered as a single species by bPTP and ASAP, however TCS and 

sGMYC split the North Atlantic sample from the two South Atlantic sequences. mGMYC 

recovered Gr. bonplandi and M. agassizii as a single species. However, it must be noted 

that in the BI analysis Gr. bonplandi is paraphyletic including M. agassizii, likely creating 

artifacts in both GMYC versions. Two individuals originally identified as Pt. gemmata 

(Pterygioteuthis sp. 2), but for which cox1 sequencing failed, were recovered separately 

to Pt. gemmata. In the absence of cox1 it is difficult to assess whether these samples 

actually represent a different species or if they simply have divergent 12S haplotypes. 

The remaining Pt. gemmata samples were recovered as a single species, but mGMYC 

split this clade into four different species. 

 

 
 
Fig. S3. Summary of species delimitation analyses obtained with the mitoPCG database, 
depicted over the coalescent analyses obtained through BEAST 2.6.4 (Bouckaert et al. 
2019). Numbers above branches designate the node ages (Mya), the ultrafast bootstrap 
percentages (%) from the ML analysis, and the posterior probabilities from the 
coalescent analysis. Bootstrap probabilities of less than 90 % were not recorded. Dashes 
indicate lack of support or clades with a different topology in the ML analysis. Asterisks 
designate clades that were constrained as monophyletic for the coalescent analysis, 
double asterisk designate the time calibration. Asterisks inside parenthesis designate 
lineages with one or more sequences coming from a locality close to the type location of 
a nominal species. Vertical lines summarized the results from bPTP, ASAP, TCS, 
sGMYC and mGMYC (see supplementary material and methods for more details).  
 

With 11,208 nt, mitoPCG was the longest database but with the lowest number of 

analyzed sequences (25, Fig. S3). It included 15 nominal species, which belong to 13 

genera. bPTP, ASAP, TCS, sGMYC and mGMYC recognized 20, 15, 22, 22 and 19 

different species, respectively. Teuthowenia maculata, Galiteuthis sp. 2, Abraliopsis sp. 
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1 and Pt. gemmata, which are present in both cox1 and 12S matrices, were not present 

due to failures of the BGI Library Kit prep. For the same reason, there are no intraspecific 

mitogenomes of Le. cf. atlantica, Li. reinhardtii or Gr. bonplandi. The partial 

mitogenomes of Chtenopteryx cf. sicula sp. 4 and Ancistrocheirus sp. 3 were mined from 

GenBank. Chtenopteryx spp. were each recovered as different species except in the ASAP 

analysis, where all were recovered as members of a single species. Ancistrocheirus spp. 

and most singleton genera (Le. cf. atlantica, Li. reinhardtii and Gr. bonplandi) were each 

recovered as a unique species in all delimitation analyses. Bathothauma lyromma and 

Galiteuthis armata were recovered united as one species by mGMYC. Egea inermis was 

recovered as a single species in all analyses. Teuthowenia megalops and T. pellucida were 

recovered as unique species in all analyses except ASAP, in which they were united as a 

single species. Helicocranchia novossae and M. agassizii sequences were recovered as a 

single species each except in the TCS and the sGMYC. Abraliopsis morisii and 

Abraliopsis sp. 2 were recovered as different species but in the ASAP analysis.  The two 

Py. margaritifera sequences were recovered as a single species by all analyses. 

 

 
 
Fig. S4. Summary of species delimitation analyses obtained with the 18S database, 
depicted over the coalescent analyses obtained through BEAST 2.6.4 (Bouckaert et al. 
2019). Numbers above branches designate the node ages (Mya), the ultrafast bootstrap 
percentages (%) from the ML analysis, and the posterior probabilities from the 
coalescent analysis. Bootstrap and posterior probabilities of less than 90 % and 0.9 
respectively were not recorded. Dashes indicate lack of support or clades with a different 
topology in the ML analysis. Asterisks designate clades that were constrained as 
monophyletic for the coalescent analysis, double asterisk designates the time calibration. 
Asterisks inside parenthesis designate lineages with one or more sequences coming 
from a locality close to the type location of a nominal species. Vertical lines summarized 
the results from bPTP, ASAP, TCS, sGMYC and mGMYC (see supplementary material 
and methods for more details). 
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The 18S matrix was represented by 39 sequences labeled as 21 nominal species belonging 

to 14 genera. bPTP, ASAP, TCS, sGMYC and mGMYC recognized 16, 16, 20, 20 and 

23 nominal species. The 18S matrix lacks the same samples as the mitoPCG matrix due 

to failures in BGI Library Kit prep. The matrix was enriched by sequences of Ga. armata, 

Ab. morisii, Gr. bonplandi, M. agassizii, Py. margaritifera, Pt. gemmata and additional 

species of the genera Chtenopteryx, Ancistrocheirus, Leachia, Abraliopsis and 

Pterygioteuthis mined from GenBank. In general, species delimitation analyses based on 

the 18S database recognized a lower number of species than the other databases (Fig. S4). 

bPTP and ASAP results were identical and recognized 16 species, a lower number than 

other species delimitation methods. All Chtenopteryx sequences were recognized as a 

single species in the bPTP and ASAP analyses, while TCS and both GMYC analyses 

recognized C. cf. canariensis as a separate species from the rest, sGMYC analysis 

recognized C. sicula and an additional species formed by C. canariensis and C. cf. sicula 

sp. 4, and mGMYC recognised all four named groups. All E. inermis, H. novossae, M. 

agassizii and Py. margaritifera were each unambiguously recorded as a single species by 

all species delimitation analyses. Ancistrocheirus spp. were recognized as a single species 

in bPTP and ASAP analyses, while Ancistrocheirus sp. 2 was recognized as separate by 

sGMYC, and the three sequences were each recognised as different species by mGMYC. 

Each of the congeneric pairs Le. atlantica and Le. lemur and T. megalops and T. pellucida 

were united as a single species per genus in all species delimitation analyses. The 

singletons Li. reinhardtii and Abraliopsis sp. were each considered as unique species in 

all analyses. The two sequences of B. lyromma were regarded as different species by TCS 

and both versions of the GMYC but united as a single species by the other delimitation 

methods. Galiteuthis armata was recognized as a single species by all methods except 

TCS. Abraliopsis morisii and Abraliopsis sp. 2 were recovered as a single species by all 

species delimitation analyses. Grimalditeuthis bonplandi was split into two species only 

by mGMYC. The congeneric Pt. gemmata, Pt. giardi and Pt. hoylei were united as a 

single species and recovered distinct from Pt. microlampas by all methods. 
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Fig. S5. bGMYC analysis of the cox1 matrix depicted over the coalescent analyses 
obtained through BEAST 2.6.4 (Bouckaert et al. 2019). Heatmap color scale represents 
probability values according to the vertical scale on the right. 

 

Results of bGMYC for cox1 (Fig. S5) provided probability values of 0.9–0.95 or 0.95–1 

for each of the nine taxonomic labels in which the genus Chtenopteryx is divided in this 

work (see Table S1). The probability of Ancistrocheirus spp. 1-3 each representing a 

different species is greater than 0.9. The probability of Le. cf. atlantica, Li. reinhardtii, 

Abraliopsis sp. 1 and Pt. gemmata of being a single species each was higher than 0.5.  

Bathothauma lyromma and E. inermis have a probability of being a single species each 

of 0.95–1. Heliconcranchia navossae spp. 1 and 2 have a probability of 0.5–0.9 of being 

the same species. The probability of this clade being the same species as Helicocranchia 

sp. is 0.05–0.5. Teuthowenia megalops and T. maculata have a probability of being a 

different species each of 0.95-1, while the probability of both being conspecific is 0.5–

0.9. All Ga. armata have a probability of being the same species of 0.9–0.95. 

Representatives of Galiteuthis sp. 2 have a probability of 0.95–1 of representing a single 

species, and a probability of 0.5–0.9 of being conspecific with Galiteuthis sp. KER. The 

probability of A. morisii and Abraliopsis sp. 2 each being a single species was higher than 

0.9. Two and three of the Gr. bonplandi sequences were split into two species with a 

probability higher than 0.9. The probability of all Mastigoteuthis sequences belonging to 

the same species was 0.05–0.5, and the probability of each of the M. agassizii and M. cf. 

dentata clades ranged from 0.5 to 0.95. The probability of P. margaritifera and P. cf. 
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margaritifera each being a different species is 0.9–0.95, while the probability of both of 

them being a single one is 0.05–0.5. 

 

 
 
Fig. S6. bGMYC analysis of the 12S matrix depicted over the coalescent analyses 
obtained through BEAST 2.6.4 (Bouckaert et al. 2019). Heatmap color scale represents 
probability values according to the vertical scale on the right. 
 

bGMYC on the 12S database (Fig. S6) yielded probability values of 0.05–0.5 for all three 

Chtenopteryx species present in this work being conspecific. A probability 0.95-1 was 

reported for C. canariensis and C. cf. canariensis being a single species each. The 

probability of all C. sicula sequences being conspecific is 0.5-0.9. Ancistrocheirus sp. 1 

had a probability of conspecificity of 0.5-0.9, while the probability of Ancistrocheirus sp. 

2 was 0.9–0.95. The probability that the two species of Ancistrocheirus are the same is 

0.05–0.5. Liocranchia reindhardtii was split into two clades with a probability of 0.5–

0.9. All sequences of Le. cf. atlantica were recognized as a single species with a 

probability of 0.5–0.9. The probability of conspecificity of B. lyromma was 0.9–0.95. The 

probability that all H. navossae sequences are conspecific is 0.5–0.95. The probability of 

the three nominal Teuthowenia species each representing a species was 0.9–0.95. The 

probability of all members of the genus being conspecific was 0.5–0.9. Galiteuthis 

armata and Galiteuthis sp. 2 had a probability of 0.9–0.95 of each being a species. The 

probability that the two are conspecific is 0.5–0.9. The probability of each of the two 

clades of Grimalditeuthis bonplandi being a single species was 0.9–0.95. There is a 0.5–

0.9 probability Ab. morisii and Abraliopsis sp. 2 are the same species, the same as the 

probability of all sequences of Abraliopsis sp. 1 being conspecific. The probability that 
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M. agassizii is a single species was 0.5–0.9. The probability that Pt. gemmata and Py. 

margaritifera are each a single species was 0.5–0.9. The probability that Pterygioteuthis 

sp. 2 is a single species was 0.9–0.95. 

 

 
 
Fig. S7. bGMYC analysis of the mitoPCG matrix depicted over the coalescent analyses 
obtained through BEAST 2.6.4 (Bouckaert et al. 2019). Heatmap color scale represents 
probability values according to the vertical scale on the right. 
 

Results of bGMYC for mitoPCG (Fig. S7) provided probability values of 0.95–1 for all 

the recognized species, and values 0-0.05 for all the remaining possibilities. The list of 

recognized species is C. sicula, C. cf. sicula sp. 4, C. canariensis, C. cf. canariensis, 

Ancistrocheirus sp. 1, Ancistrocheirus sp. 2, Ancistrocheirus sp. 3, Li. reinhardtii, Le. cf. 

atlantica, E. inermis, B. lyromma, H. navossae sp. 1, H. navossae sp. 2, Ga. armata, T. 

megalops, T. pellucida, Gr. bonplandi, Ab. morisii, Abraliopsis sp. 2 and Py. 

margaritifera. Mastigoteuthis agassizii was recognized as two species.  
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Fig. S8. bGMYC analysis of the 18S matrix depicted over the coalescent analyses 
obtained through BEAST 2.6.4 (Bouckaert et al. 2019). Heatmap color scale represents 
probability values according to the vertical scale on the right. 
 

Results of bGMYC for mitoPCG (Fig. S8) recognized C. sicula, C. cf. sicula sp. 4, C. 

canariensis and C. cf. canariensis each as a single species with probabilities of 0.95–1. 

The probability of conspecificity of C. canariensis and C. cf. sicula sp. 4 was 0.5–0.9, 

and the probability of all species of the genus Chtenopteryx being conspecific was 0.05–

0.5. Ancistrocheirus sp. 1, Ancistrocheirus sp. 2 and Ancistrocheirus sp. 3 were each 

recognized as a single species with probabilities of 0.95–1. The probability that 

Ancistrocheirus spp. 1 and 3 were conspecific was 0.5–0.9, and the probability of the 

whole genus being conspecific was 0.05–0.5. Liocranchia reinhardtii was recognized as 

a single species with a probability of 0.95–1. Leachia cf. atlantica was recognized as a 

single species with a probability of 0.95–1. Leachia lemur and Le. atlantica were 

recognized as the same species with a probability of 0.95–1. The probability that all 

species of the genus Leachia are conspecific was 0.5–0-9. The probability of a single 

species within E. inermis was 0.95–1. The two B. lyromma sequences were each 

recognized as a single species with a probability of 0.95–1. Helicocranchia navossae spp. 

1 and 2 were recognized as conspecific with a probability of 0.95–1. The two Ga. armata 

sequences were each recognized as one species with probabilities of 0.95–1. The 

probability of both Ga. armata sequences being conspecific was 0.5–0.9. Teuthowenia 

megalops and T. pellucida were each recognized as species with a probability of 0.95–1, 

while the probability of the two of them being conspecific was 0.5–0.9. The probability 

that the two Gr. bonplandi each represented a single species was 0.95-1. The probability 

Gr. bonplandi sequences were conspecific was 0.5–0.9. Abraliopsis morisii, Abraliopsis 

sp. 2 and Abraliopsis sp. were each recognized as a single species with probabilities of 

0.95–1. The probability that Ab. morisii and Abraliopsis sp. 2 are the same species was 
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0.5–0.9. The probability that all members of Abraliopsis are conspecific was 0.05–0.5. 

Mastigoteuthis agassizii was recognized as a single species with a probability of 0.95–1. 

Species of the family Pyroteuthidae were each recognized as a single species with a 

probability of 0.95–1. Pterygoteuthis gemmata, Pt. giardi and Pt. hoylei were recognized 

as conspecific with a probability of 0.5–0.9. The probability that the whole family is 

conspecific was 0.05–0.5.  

 

 

Intra- and interspecific p-distances 

 

Intraspecific p-distances of cox1 ranged from 0.9 to 2.4 % (Table S2). Although in most 

cases distances were low (<1 %), six species intraspecific ranges were larger than 1%: 

Ancistrocheirus sp. 3 (0.6–1.5 %), Le. cf. atlantica (0.0–1.3 %), T. pellucida (0.0–2.1 %), 

T. megalops (0.0–1.9 %), Gr. bonplandi (0.0–2.4 %) and M. agassizii (0.0–2.0 %). 

Ancistrocheirus sp. 3, T. pellucida, T. megalops, Gr. bonplandi and M. agassizii were 

identified as more than a single species for at least one species delimitation method over 

the cox1 databases (Fig. 1). Interspecific cox1 p-distances (Table S3) were on average 

13.3 % (range 0.9–18.6 %). Thus, for the full cox1 matrix, an overlap exists among the 

largest intraspecific and the lowest interspecific distances. Distances among 

Chtenopteryx spp. ranged from 2.5 to 13.9 %. Distances among Ancistrocheirus spp. were 

9.0–13.0 %. Distances among Leachia spp. were 3.0–5.3 %. Distances among 

Teuthowenia spp. were 2.3–4.2 %. Distances among Helicocranchia spp. were 1.0–13.7 

%; the lowest among them were between H. navossae spp. 1 and 2 (1.0 %) and between 

Helicocranchia sp. and H. navossae spp. 1 and 2 (2.1–2.4 %). It is worth noting that bPTP 

recovered the three clades as different species, TCS and mGMYC recovered 

Helicocranchia sp. as a different species, while ASAP and sGMYC recovered the three 

lineages as a single species. Distances among Galiteuthis spp. ranged from 3.4 to 6.9 %. 

Distances among Abraliopsis spp. were 6.0–12.9 %. The distance between M. agassizii 

and M. cf. dentata was 0.9 %. Distances among Pyroteuthidae spp. ranged from 1.3 to 

16.7 %. Despite the fact that the distance between Py. margaritifera and Py. aff. 

margaritifera is low (1.3 %), bPTP, ASAP and sGMYC recovered them as different 

species. Intraspecific distances in both cases were minimal, as the Py. margaritifera 

haplotypes were identical and the two Py. aff. margaritifera haplotypes had a 0.3 

divergence. Pterygoteuthis gemmata and Pt. cf. gemmata had a distance of 5.0 % and 

were recovered as different species by all species delimitation analyses.  
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Table S2. Intraspecific p-distances of cox1 as percentage (%). Abbreviation: N/A, not 

applicable. 

 
Species Mean (%) Range (%) (n) 
Chtenopteryx canariensis N/A N/A 1 
Chtenopteryx cf. canariensis 0.3 0.0–0.7 5 
Chtenopteryx sicula 0.0 0.0–0.2 20 
Chtenopteryx cf. sicula sp. 2 N/A N/A 1 
Chtenopteryx cf. sicula sp. 3 N/A N/A 1 
Chtenopteryx cf. sicula sp. 4 0.2 0.0–0.2 4 
Chtenopteryx sp. KER1 N/A N/A 1 
Chtenopteryx sp. KER2 0.0 0.0–0.0 3 
Chtenopteryx sp. C N/A N/A 1 
Ancistrocheirus sp. 1 0.0 0.0–0.3 11 
Ancistrocheirus sp. 2 0.2 0.2–0.5 3 
Ancistrocheirus sp. 3 0.4 0.6–1.5 3 
Leachia cf. atlantica 0.6 0.0–1.3 13 
Leachia lemur 0.2 0.0–0.5 6 
Leachia separata 0.0 0.0–0.0 11 
Liocranchia reinhardtii 0.2 0.0–0.5 22 
Liocranchia valdiviae N/A N/A 1 
Bathothauma lyromma 0.0 0.0–0.2 4 
Egea inermis 0.1 0.0–0.2 4 
Teuthowenia pellucida 0.5 0.0–2.1 3 
Teuthowenia megalops 0.0 0.0–1.9 5 
Teuthowenia maculata 0.0 0.0–0.3 9 
Helicocranchia navossae sp. 1 0.2 0.0–0.5 9 
Helicocranchia navossae sp. 2 0.2 0.0–0.3 3 
Helicocranchia pffefferi sp. 1 N/A N/A 1 
Helicocranchia pffefferi sp. 2 0.2 0.0–0.6 6 
Helicocranchia pffefferi sp. 3 N/A N/A 1 
Helicocranchia sp. N/A N/A 1 
Helicranchia sp. KER 0.0 N/A 2 
Galiteuthis armata 0.3 0.0–0.7 8 
Galiteuthis sp. 2 0.3 N/A 2 
Galiteuthis sp. KER N/A N/A 1 
Galiteuthis sp. 3 0.0 0.0–0.2 4 
Grimalditeuthis bonplandi 0.4 0.0–2.4 5 
Abraliopsis morisii 0.3 0.0–0.9 8 
Abraliopsis sp. 1 0.2 0.0–0.5 7 
Abraliopsis sp. 2 N/A N/A 1 
Abraliopsis sp. 3 0.0 0.0–0.2 5 
Abraliopsis atlantica 0.0 0.0–0.2 3 
Abraliopsis tui 0.0 0.0–0.2 16 
Mastigoteuthis agassizii 0.4 0.0–2.0 29 
Mastigoteuthis cf. dentata 0.0 0.0-0.0 11 
Mastigoteuthis psychrophila 0.3 0.0–0.4 10 
Pyroteuthis margaritifera 0.0 0.0-0.0 36 
Pyroteuthis aff. margaritifera 0.3 N/A 2 
Pyroteuthis serrata 0.0 0.0-0.0 6 
Pyroteuthis addolux N/A N/A 1 
Pyroteuthis RJ-2009 / Pterygioteuthis giardi 0.3 N/A 2 
Pterygioteuthis gemmata 0.3 0.0–0.8 25 
Pterygioteuthis cf. gemmata 0.3 0.0–0.5 5 
Pterygioteuthis giardi / Pterygioteuthis hoylei 0.0 0.0–0.0 10 
Pterygioteuthis microlampas 0.0 N/A 2 
Pterygioteuthis giardi N/A N/A 1 
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Table S3. Interspecific mean p-distance percentages (%) of cox1 between oceanic squid lineages.  

 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 

Chtenopteryx canariensis 
[1]                                                     
Chtenopteryx cf. 
canariensis [2] 9.7                                                    
Chtenopteryx sicula [3] 7.9 10.2                                                   
Chtenopteryx cf. sicula 
sp. 2 [4] 7.6 11.3 7.1                                                  
Chtenopteryx cf. sicula 
sp. 3 [5] 9.9 13.9 9.1 2.8                                                 
Chtenopteryx cf. sicula 
sp. 4 [6] 8.0 10.6 8.5 7.9 9.9                                                
Chtenopteryx sp. KER1 
[7] 5.6 9.3 5.9 5.9 7.9 7.1                                               
Chtenopteryx sp. KER2 
[8] 7.9 11.3 7.9 7.4 9.9 6.8 6.5                                              
Chtenopteryx sp. C [9] 7.0 11.0 6.5 6.5 9.1 5.9 6.2 2.5                                             
Ancistrocheirus sp. 1 [10] 15.2 15.6 12.7 14.7 15.6 14.3 14.2 14.4 13.9                                            
Ancistrocheirus sp. 2 [11] 15.1 15.7 15.1 15.1 16.8 14.3 15.4 16.2 14.5 12.6                                           
Ancistrocheirus sp. 3 [12] 15.4 16.1 12.6 15.7 17.4 15.8 14.3 14.5 14.5 9.5 13.0                                          
Leachia cf. atlantica [13] 15.7 14.8 14.1 15.4 17.4 15.0 16.1 15.6 16.1 16.0 16.5 14.2                                         
Leachia lemur [14] 16.1 15.6 13.8 16.9 18.6 15.8 16.9 16.4 16.4 15.9 16.9 14.3 3.0                                        
Leachia separata [15] 16.7 14.4 13.3 16.1 18.1 15.0 16.7 16.7 15.6 17.3 15.1 15.6 5.3 5.3                                       
Liocranchia reinhardtii 
[16] 11.4 11.9 11.9 13.6 15.6 13.9 13.0 13.9 13.6 16.7 15.9 16.2 14.4 15.5 14.1                                      
Liocranchia valdiviae 
[17] 10.8 12.5 11.3 13.0 14.4 11.9 11.9 12.2 11.9 13.0 15.7 12.6 13.1 13.4 14.2 12.2                                     
Bathothauma lyromma 
[18] 13.9 13.0 12.5 13.9 15.6 15.4 13.6 15.0 15.0 17.0 17.4 16.0 15.4 16.8 16.4 11.9 11.0                                    
Egea inermis [19] 15.2 16.4 12.4 13.2 16.1 13.1 14.7 12.7 13.2 14.7 16.8 15.6 16.6 16.9 16.6 13.3 13.1 12.3                                   
Teuthowenia pellucida 
[20] 14.2 13.1 13.8 14.4 16.6 14.2 13.8 12.9 13.5 15.2 15.4 13.1 16.1 16.7 17.3 13.9 12.7 10.1 12.7                                  
Teuthowenia megalops 
[21] 12.5 11.9 12.7 13.3 15.6 12.5 12.7 12.2 12.5 14.7 14.8 13.9 14.9 15.6 15.9 11.6 11.3 7.9 11.8 3.3                                 
Teuthowenia maculata 
[22] 12.5 10.8 12.2 13.3 15.3 12.7 12.2 11.3 12.5 15.3 15.1 14.4 14.7 15.3 16.4 11.6 10.8 9.1 12.8 4.2 2.3                                
Helicocranchia navossae 
sp. 1 [23] 14.3 12.1 15.2 14.5 15.9 15.4 13.8 16.4 15.5 14.4 15.2 14.9 15.2 15.0 16.1 13.1 13.4 13.0 13.9 12.9 12.2 11.9                               
Helicocranchia navossae 
sp. 2 [24] 14.6 12.0 14.4 13.5 15.5 15.8 14.3 16.1 14.6 15.4 14.9 14.8 15.2 15.3 15.4 12.2 14.1 12.7 13.4 12.4 11.6 11.3 1.0                              
Helicocranchia pffefferi 
sp. 1 [25] 12.4 12.2 11.9 10.8 12.7 11.8 12.7 11.9 11.9 12.5 15.7 16.0 15.8 15.8 15.9 13.4 14.2 12.7 13.2 12.7 11.0 11.0 9.6 8.7                             
Helicocranchia pffefferi 
sp. 2 [26] 15.0 14.8 13.0 13.3 15.3 14.4 13.9 14.4 14.2 12.1 15.9 15.4 15.9 15.8 15.3 14.5 14.5 14.0 12.7 13.3 12.8 14.0 11.3 11.1 7.5                            
Helicocranchia pffefferi 
sp. 3 [27] 13.6 13.3 12.2 14.7 16.7 14.6 12.7 14.2 13.9 12.2 15.4 16.4 16.3 15.6 15.3 11.0 12.7 13.0 12.7 12.1 11.9 11.6 13.7 13.1 13.0 13.3                           
Helicocranchia sp. [28] 14.2 11.3 14.4 13.6 15.6 15.2 13.6 15.0 15.3 15.6 15.4 14.8 15.0 15.5 16.1 12.5 13.9 12.5 13.5 12.1 11.3 10.8 2.4 2.1 8.8 11.0 13.0                          
Helicranchia sp. KER [29] 11.8 11.3 12.2 11.6 13.6 11.2 11.9 11.9 12.2 12.5 16.0 16.7 15.3 15.0 15.0 13.3 13.9 12.5 13.0 13.5 11.3 11.3 9.6 9.4 2.8 7.6 12.2 8.8                         
Galiteuthis armata [30] 14.6 14.0 13.5 15.4 17.7 14.2 15.2 14.1 14.1 15.4 16.1 15.2 13.6 13.9 15.3 11.3 13.2 9.5 12.8 8.9 8.4 8.4 12.4 11.7 12.1 13.2 8.7 11.5 12.6                        
Galiteuthis sp. 2 [31] 13.0 13.3 12.5 15.0 16.4 13.2 13.9 14.4 14.7 13.9 15.4 15.0 13.8 13.6 14.7 10.2 11.0 9.3 11.8 8.1 7.6 7.6 12.7 12.7 10.8 11.3 7.4 12.2 10.2 4.4                       
Galiteuthis sp. KER [32] 12.6 14.2 13.3 15.3 17.0 13.2 15.3 15.3 15.0 14.2 16.5 16.1 14.7 14.2 14.2 11.9 11.9 10.5 11.5 9.8 9.9 10.8 11.9 12.4 12.2 12.0 8.8 12.2 12.2 6.9 5.4                      
Galiteuthis sp. 3 [33] 14.4 15.3 13.6 14.2 15.9 14.0 16.1 15.0 15.3 14.7 15.7 15.3 13.4 14.2 14.7 11.6 13.0 11.0 12.7 10.1 9.6 9.3 13.6 12.9 11.3 12.2 9.3 12.5 11.9 5.0 3.4 6.5                     
Grimalditeuthis 
bonplandi [34] 12.1 12.7 10.7 12.8 14.2 11.8 12.7 13.1 13.1 14.2 15.6 13.4 13.6 14.3 13.9 13.6 12.1 12.7 14.6 14.9 12.5 13.1 16.1 16.1 13.9 16.7 12.7 16.1 13.7 13.4 12.2 13.9 13.2                    
Abraliopsis morisii [35] 10.5 12.9 13.2 13.5 14.9 13.6 11.8 13.5 12.6 14.6 16.7 14.9 18.1 18.5 18.2 15.2 14.9 13.9 13.6 14.1 12.8 14.5 14.2 14.1 14.5 16.7 13.9 14.5 14.8 12.7 13.3 13.3 15.3 14.6                   
Abraliopsis sp. 1 [36] 12.9 12.4 13.0 13.0 14.7 13.6 13.6 13.9 13.9 17.0 16.0 16.3 16.4 16.5 16.6 16.3 14.8 15.6 15.5 16.5 15.5 15.6 14.2 14.3 13.9 15.5 16.1 14.1 13.9 15.8 14.2 15.3 15.3 13.9 12.8                  
Abraliopsis sp. 2 [37] 9.7 13.3 11.6 13.0 14.7 12.7 11.3 11.9 11.3 14.4 16.0 14.4 16.5 16.7 16.4 14.4 12.7 14.7 13.2 14.8 12.7 13.6 14.8 14.6 14.4 17.0 12.5 14.4 14.7 13.7 13.0 13.6 14.2 13.4 6.0 10.7                 
Abraliopsis sp. 3 [38] 11.3 12.7 12.2 10.8 13.0 12.7 11.9 10.5 10.5 14.7 14.0 14.0 15.4 15.8 16.4 13.8 12.5 15.3 14.7 16.1 14.4 14.4 13.9 13.5 13.3 15.5 14.4 12.7 13.0 14.0 14.4 14.7 15.0 14.1 11.5 10.0 9.6                
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 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 
Abraliopsis atlantica [39] 14.4 13.9 13.6 13.9 15.6 15.3 13.9 14.7 14.7 17.8 16.5 14.6 16.1 16.9 16.1 17.5 14.7 15.9 16.4 16.9 15.0 15.3 13.7 13.2 15.3 15.3 17.0 13.6 15.6 16.3 15.9 16.4 16.4 14.4 12.9 5.1 11.6 10.5               
Abraliopsis tui [40] 10.8 11.3 13.6 11.6 13.0 12.6 12.2 11.9 11.3 12.7 15.4 14.3 17.0 18.1 17.6 13.3 13.6 13.6 13.5 14.4 11.9 13.0 12.7 12.7 11.6 15.3 12.5 12.7 12.2 12.0 12.2 11.3 13.0 12.5 6.6 11.6 6.2 8.8 11.6              
Mastigoteuthis agassizii 
[41] 12.2 12.6 11.1 12.5 14.5 13.6 11.0 13.1 12.2 15.1 13.2 14.8 16.4 15.9 15.5 11.2 13.6 13.2 13.9 14.0 13.0 12.7 14.6 14.3 13.7 14.3 13.1 14.7 13.4 13.9 13.1 14.6 14.8 12.1 16.2 16.1 15.6 12.4 16.3 14.0             
Mastigoteuthis cf. 
dentata [42] 12.2 12.5 10.5 12.7 14.7 13.9 11.0 13.3 12.5 15.3 13.8 14.8 16.1 15.9 15.3 10.8 13.9 12.7 13.5 13.8 12.7 12.5 14.7 14.4 13.9 14.4 13.0 14.7 13.6 13.5 12.7 14.2 14.4 11.7 16.3 16.4 15.3 12.5 16.1 13.9 0.9            
Mastigoteuthis 
psychrophila [43] 12.9 13.0 10.7 13.5 14.9 14.4 11.9 13.8 12.9 14.4 14.5 13.9 14.4 14.4 14.9 11.3 12.9 10.8 14.3 12.5 11.9 11.9 13.2 13.4 14.4 15.0 13.7 13.8 14.6 12.9 11.9 11.7 13.8 11.1 16.5 14.5 15.3 14.1 14.6 13.2 5.4 4.8           
Pyroteuthis 
margaritifera [44] 10.7 13.0 10.2 10.8 12.5 10.5 11.0 10.8 10.5 12.2 15.4 13.9 13.8 13.6 15.0 12.4 10.2 14.2 12.1 11.2 10.2 10.5 12.1 12.7 10.8 11.9 10.8 12.7 9.6 10.7 8.8 9.9 10.5 12.1 12.1 13.1 11.3 11.6 14.2 11.0 14.2 14.4 13.5          
Pyroteuthis aff. 
margaritifera [45] 10.7 13.0 10.2 10.8 12.5 10.5 11.0 10.8 10.5 11.9 15.7 13.6 13.7 13.6 15.0 12.1 10.2 14.0 12.1 11.0 10.1 10.2 11.8 12.5 10.5 11.6 10.8 12.5 9.3 10.7 8.8 9.9 10.5 12.3 12.2 13.2 11.5 11.8 14.3 11.2 13.9 14.2 13.2 1.3         
Pyroteuthis serrata [46] 10.4 11.6 10.2 11.0 13.3 9.6 11.0 11.0 10.8 13.9 15.4 14.2 13.4 13.6 14.7 12.7 10.5 13.9 12.4 11.5 10.8 10.5 12.2 12.7 12.2 13.3 12.2 12.5 11.0 11.5 10.2 11.0 11.6 12.7 11.5 12.2 10.5 10.8 13.3 11.6 14.0 13.9 12.9 4.0 3.5        
Pyroteuthis addolux [47] 12.5 15.6 13.6 13.3 15.9 14.7 13.3 12.2 12.7 14.4 13.4 12.4 14.8 15.9 16.1 15.3 11.3 13.6 13.5 14.9 13.6 14.4 16.8 16.9 16.4 15.5 15.9 16.4 15.6 15.1 15.3 16.1 15.9 14.1 13.2 15.9 11.9 11.6 15.0 12.2 16.4 16.1 15.9 12.5 12.3 13.3       
Pyroteuthis RJ-2009 / 
Pterygioteuthis giardi 
[48] 12.5 15.6 13.3 12.2 13.9 13.7 14.1 12.2 12.2 14.2 14.6 14.5 15.0 15.7 15.7 14.5 12.0 14.5 14.2 15.5 14.8 14.5 15.2 15.0 13.6 17.0 15.1 15.0 14.2 15.8 14.2 15.1 14.8 11.7 13.0 13.2 9.7 8.8 15.1 10.0 16.3 16.2 15.6 11.4 11.3 10.9 8.6      
Pterygioteuthis 
gemmata [49] 12.6 14.7 13.0 12.9 14.6 12.2 12.9 12.9 12.4 13.5 12.0 12.0 14.9 15.6 14.1 13.7 10.4 13.9 14.7 14.9 13.5 13.8 17.1 17.2 15.3 16.9 14.7 16.8 15.6 14.9 13.7 14.2 14.8 12.5 11.5 12.9 10.4 9.9 13.8 10.8 14.2 14.3 13.5 11.3 10.8 10.7 6.7 7.7     
Pterygioteuthis cf. 
gemmata [50] 13.6 14.7 13.0 14.4 15.9 13.9 13.6 13.3 12.7 12.7 13.7 11.5 16.0 15.6 16.7 15.6 11.3 14.7 15.2 14.1 13.0 14.2 15.5 15.8 14.7 16.2 15.3 15.3 16.1 13.2 13.0 13.9 15.0 14.1 10.4 14.0 10.5 10.5 15.3 10.5 16.1 16.1 14.5 11.3 11.2 12.2 6.5 8.3 5.0    
Pterygioteuthis giardi / 
Pterygioteuthis hoylei 
[51] 12.4 14.3 11.8 14.3 16.0 15.7 12.9 13.7 13.7 15.2 17.8 16.9 15.7 15.7 16.3 14.8 13.7 13.2 14.0 14.2 12.9 12.6 14.2 14.2 14.6 14.3 10.9 14.3 14.6 10.5 10.6 11.5 12.0 14.0 10.4 13.8 10.6 12.3 14.3 12.3 15.6 15.4 14.9 10.1 10.1 11.5 13.2 12.1 12.5 10.9   
Pterygioteuthis 
microlampas [52] 14.0 15.0 14.4 16.1 17.8 16.0 15.6 15.0 15.0 14.7 17.4 16.7 16.7 16.1 17.3 14.7 15.3 14.4 15.5 14.4 13.6 13.3 14.4 14.9 14.7 14.3 11.3 14.2 15.3 12.1 12.5 12.7 13.0 13.9 14.0 16.1 14.2 14.7 15.6 15.0 15.1 14.7 13.4 12.2 11.9 12.7 16.7 15.7 14.5 14.7 6.9  
Pterygioteuthis giardi 
[53] 13.9 16.1 13.6 14.7 16.4 15.6 14.4 14.4 15.0 14.7 14.5 12.3 14.1 15.0 15.3 14.2 11.0 13.3 12.7 13.8 12.5 13.0 16.2 15.8 14.7 13.9 14.4 15.3 14.4 14.3 14.2 14.7 15.3 13.9 14.2 15.7 12.5 11.3 15.0 13.3 14.7 14.7 14.8 12.7 12.6 12.7 4.8 8.6 8.1 7.9 12.9 15.6 
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12S intraspecific p-distances ranged from 0.0 to 8.4 % (Table S4). However, all the 

species with intraspecific lineages over 1.8 % were identified as more than a single 

species for two or more species delimitation methods (Fig. S2). The single exception is 

Pt. gemmata, which only the mGMYC identified it as four different species instead of a 

single one. Interspecific p-distances (Table S5) had a mean value of 18.1 % and ranged 

from 0 % to 32.4 %. If the distance among H. novossae lineages is removed, the lowest 

interspecific distance is 1.6 % between Ab. morisii and Abraliopsis sp. 2 and 1.7 % 

between T. megalops and T. maculata. Thus, for 12S, an overlap exists among the largest 

intraspecific and the lowest interspecific distances. Distance among Chtenopteryx spp. 

ranged from 9.8 to 13.9 %. Distance between Ancistrocheirus spp. 1 and 2 was 11.6 %. 

Distance among Teuthowenia spp. was 1.7–4.8 %. Distance between Ga. armata and 

Galiteuthis sp. 2 was 4.1 %. Distances among Abraliopsis spp. was 1.6–11.4 %. The 

distance between Pt. gemmata and Pterygioteuthis sp. 2 was 23.2 %. 

 

Table S4. Intraspecific p-distances of 12S as percentage (%). Abbreviation: N/A, not 

applicable. 

 
Species Mean (%) Range (%) n 
Chtenopteryx canariensis N/A N/A 1 
Chtenopteryx cf. canariensis N/A N/A 1 
Chtenopteryx sicula 0.13 0–0.6 13 
Ancistrocheirus sp. 1 0.74 0–6.1 12 
Ancistrocheirus sp. 2 N/A N/A 1 
Leachia cf. atlantica 0.60 0.0–1.8 10 
Liocranchia reinhardtii 0.07 0.0–3.9 23 
Bathothauma lyromma  0.0 0.0–0.0 3 
Teuthowenia pellucida N/A N/A 1 
Teuthowenia megalops N/A N/A 1 
Teuthowenia maculata 0.18 0.0–1.2 9 
Helicocranchia navossae sp. 1 N/A N/A 1 
Helicocranchia navossae sp. 2 0.0 0.0–0.0 3 
Galiteuthis armata 1.63 0.0–0.0 4 
Galiteuthis sp. 2 N/A N/A 1 
Grimalditeuthis bonplandi 0.54 0.0–4.5 3 
Abraliopsis morisii 0.0 0.0–0.6 3 
Abraliopsis sp. 1 3.66 0.0–8.4 4 
Abraliopsis sp. 2 N/A N/A 1 
Mastigoteuthis agassizii 0.0 0.0–0.6 3 
Pyroteuthis margaritifera 0.0 0.0–0.0 7 
Pterygioteuthis gemmata 0.42 0.0–6.8 24 
Pterygioteuthis sp. 2 0.0 N/A 2 

 

 



 21 

 

 

Table S5. Interspecific mean p-distance percentages (%) of 12S between oceanic squid lineages.  

 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

Chtenopteryx canariensis [1]                       
Chtenopteryx cf. canariensis [2] 13.8                      

Chtenopteryx sicula [3] 9.8 13.9                     

Ancistrocheirus sp. 1 [4] 22.1 18.9 20.6                    

Ancistrocheirus sp. 2 [5] 17.1 15.4 16.3 11.6                   

Leachia cf. atlantica [6] 32.4 29.2 27.5 25.7 23.7                  
Liocranchia reinhardtii [7] 25.2 19.5 22.9 18.9 12.2 19.4                 

Bathothauma lyromma [8] 23.6 22.8 23.6 19.6 14.6 18.8 12.2                

Teuthowenia pellucida [9] 22.0 21.1 20.4 17.2 15.4 18.8 13.9 6.5               

Teuthowenia megalops [10] 19.5 20.3 19.6 15.6 13.8 20.4 13.9 7.3 3.3              

Teuthowenia maculata [11] 21.2 21.9 21.1 17.2 15.4 21.9 15.5 9.0 4.8 1.7             
Helicocranchia navossae sp. 1 

[12] 23.6 21.1 23.6 19.7 15.4 17.0 9.8 10.6 13.8 13.8 15.5            

Helicocranchia navossae sp. 2 

[13] 23.6 21.1 23.6 19.7 15.4 17.0 9.8 10.6 13.8 13.8 15.5 0.0           

Galiteuthis armata [14] 20.3 24.4 21.2 19.6 14.6 21.2 12.2 7.3 8.9 8.1 9.8 11.4 11.4          
Galiteuthis sp. 2 [15] 22.8 26.0 22.0 20.5 15.4 20.4 14.7 9.8 11.4 8.9 10.7 13.0 13.0 4.1         

Grimalditeuthis bonplandi [16] 20.6 21.4 16.6 17.5 8.4 19.1 15.8 12.5 14.1 14.9 16.5 15.7 15.7 15.7 14.1        

Abraliopsis morisii [17] 26.0 24.4 26.1 19.9 15.4 21.1 15.5 14.6 16.3 17.9 19.5 15.4 15.4 18.7 17.9 12.5       

Abraliopsis sp. 1 [18] 26.4 26.6 28.5 22.7 15.2 22.6 15.5 18.3 17.3 18.1 19.7 21.5 21.5 18.9 20.1 15.7 9.8      

Abraliopsis sp. 2 [19] 27.6 26.0 26.1 21.5 17.1 21.1 17.1 14.6 16.3 17.9 19.5 17.1 17.1 18.7 17.9 12.5 1.6 11.4     
Mastigoteuthis agassizii [20] 21.1 20.3 17.1 16.5 10.6 18.8 17.9 14.6 15.4 15.4 17.1 17.9 17.9 17.9 16.3 3.8 13.8 17.9 13.8    

Pyroteuthis margaritifera [21] 22.0 18.7 17.9 18.9 11.4 22.8 15.5 13.0 14.6 13.8 13.8 16.3 16.3 14.6 14.6 9.2 16.3 19.1 16.3 10.6   

Pterygioteuthis gemmata [22] 31.3 30.5 30.5 25.6 24.8 26.5 25.6 24.0 23.2 24.8 26.4 24.8 24.8 24.0 24.8 24.3 22.3 26.4 22.3 24.0 24.8  

Pterygioteuthis sp. 2 [23] 27.6 22.8 25.3 26.0 19.5 26.9 22.0 24.4 23.6 22.8 24.3 22.0 22.0 23.6 25.2 20.6 19.5 19.5 20.3 20.3 17.9 23.2 
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Intraspecific representation in the mitoPCG is low, with four species having two 

sequences (Table S6). Intraspecific p-distances ranged from 0.0 to 0.9 %. Interspecific 

distances (Table S7) range from 2 to 25.5 %, with a mean value of 19.8 %. Chtenopteryx 

spp. interspecific distances ranged from 10.3 to 13.9 %. Ancistrocheirus spp. distances 

ranged from 16.0 to 16.7 %. Teuthowenia pellucida and T. megalops had 8.7 % 

divergence. Helicocranchia navossae mitogenomes had a comparatively lower distance 

value of 2 %. The p-distance between Ab. morisii and Abraliopsis sp. 2 was 10.5 %.  

 

Table S6. Intraspecific p-distances of mitoPCG as percentage (%). Abbreviation: N/A, 

not applicable. 

 
Species Mean n 
Chtenopteryx canariensis N/A 1 
Chtenopteryx cf. canariensis N/A 1 
Chtenopteryx sicula N/A 1 
Chtenopteryx cf. sicula sp. 4 N/A 1 
Ancistrocheirus sp. 1 N/A 1 
Ancistrocheirus sp. 2 N/A 1 
Ancistrocheirus sp. 3 N/A 1 
Leachia cf. atlantica N/A 1 
Liocranchia reinhardtii N/A 1 
Egea inermis 0.0 2 
Bathothauma lyromma  0.03 2 
Teuthowenia megalops N/A 1 
Teuthowenia pellucida N/A 1 
Helicocranchia navossae sp. 1 N/A 1 
Helicocranchia navossae sp. 2 N/A 1 
Galiteuthis armata N/A 1 
Grimalditeuthis bonplandi N/A 1 
Abraliopsis morisii N/A 1 
Abraliopsis sp. 2 N/A 1 
Mastigoteuthis agassizii 0.92 2 
Pyroteuthis margaritifera 0.0 2 
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Table S7. Interspecific mean p-distance percentages (%) of mitoPCG between oceanic squid lineages. 

 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Chtenopteryx canariensis [1]                     

Chtenopteryx cf. canariensis [2] 13.7                    

Chtenopteryx sicula [3] 10.9 12.9                   

Chtenopteryx cf. sicula sp. 4 [4] 10.6 13.9 10.3                  
Ancistrocheirus sp. 1 [5] 20.7 20.3 19.7 20.4                 

Ancistrocheirus sp. 2 [6] 21.7 21.8 21.2 21.3 16.0                

Ancistrocheirus sp. 3 [7] 22.0 22.1 20.5 21.1 16.1 16.7               

Leachia cf. atlantica [8] 22.5 22.4 21.9 21.9 23.0 23.8 24.4              

Liocranchia reinhardtii [9] 21.2 21.5 20.5 21.4 22.0 23.1 23.4 22.1             
Egea inermis [10] 17.9 17.6 17.1 18.6 21.4 21.2 21.9 22.0 19.8            

Bathothauma lyromma [11] 18.8 19.6 18.1 19.1 21.8 21.9 22.7 23.2 20.9 16.5           

Teuthowenia pellucida [12] 19.5 19.1 17.8 19.5 20.8 21.8 22.5 22.7 20.7 14.8 18.5          

Teuthowenia megalops [13] 18.9 18.5 18.0 18.7 20.6 21.4 21.9 21.6 20.0 14.6 18.2 8.7         

Helicocranchia navossae sp. 1 [14] 20.1 19.3 18.9 20.2 21.1 21.4 22.5 22.1 19.8 16.7 16.7 16.9 17.2        
Helicocranchia navossae sp. 2 [15] 20.2 19.5 18.8 20.5 21.5 21.3 22.2 22.2 19.6 16.6 16.6 16.9 16.9 2.0       

Galiteuthis armata [16] 18.7 18.5 17.7 18.8 21.0 20.7 21.7 21.9 19.6 13.3 17.1 15.0 15.0 16.9 16.8      

Grimalditeuthis bonplandi [17] 19.4 19.3 19.0 19.6 21.0 20.7 21.7 22.6 20.5 18.9 19.2 20.3 20.0 18.7 18.4 18.6     

Abraliopsis morisii [18] 21.6 22.4 20.8 22.2 22.4 21.9 21.7 25.1 22.7 22.1 22.9 22.5 22.0 22.5 22.5 21.4 22.5    

Abraliopsis sp. 2 [19] 21.4 22.1 20.9 21.7 22.3 21.9 21.5 25.5 22.8 21.8 22.7 23.0 22.1 22.7 22.8 21.7 22.3 10.5   
Mastigoteuthis agassizii [20] 18.2 18.5 17.7 18.2 20.3 20.9 20.8 22.0 20.7 18.1 19.8 18.3 18.8 19.1 19.4 18.5 17.0 22.5 22.3  

Pyroteuthis margaritifera [21] 19.0 19.1 17.5 17.8 20.4 21.6 22.1 22.4 19.6 19.1 20.1 19.1 18.6 19.6 19.9 18.5 19.9 20.1 20.6 19.6 

 

 

 

  



 24 

 

For 18S, intraspecific distances ranged from 0.0 to 1.2 % (Table S8). The only species 

which showed intralineage variation in p-distance for this marker were C. sicula (0.0–

0.07 %) and B. lyromma (1.2 %). Interspecific mean distance (Table S9) across the full 

dataset was 2.1 % (range 0.0–5.1 %). Distance among Chtenopteryx spp. was 0.0–0.2 %. 

Distance among Ancistrocheirus spp. was 0.0–0.1 %. Distance among Leachia spp. was 

0.1–0.2 %; note that Le. cf. atlantica and Le. atlantica are provided separately as Leachia 

atlantica is paraphyletic including Le. lemur (Fig. S4) and there is no cox1, 12S or 

mitoPCG sequence available for that specimen to place its phylogenetic position using a 

more variable marker. Distance between T. megalops and T. pellucida was 0.1 %. 

Distance between H. novossae spp. 1 and 2 was 0.0 %. Distance among Abraliopsis spp. 

was 0.1–4.5 %. Distance among Pterygioteuthis spp. was 0.4–1.8 %. As a rule of thumb 

it can be said that 18S intraspecific p-distances are lower than interspecific distances and 

range from 0 to 0.07 %. Interspecific distances usually are higher than 0.1 %. The single 

exception with higher intraspecific distances than those found among different species is 

B. lyromma, with 1.2 % distance. 

 

Table S8. Intraspecific p-distances of 18S as percentage (%). Abbreviation: N/A, not 

applicable. 

 
Species Mean Range (%) n 
Chtenopteryx canariensis N/A N/A 1 
Chtenopteryx cf. canariensis N/A N/A 1 
Chtenopteryx sicula 0.04 0.0–0.07 3 
Chtenopteryx cf. sicula sp. 4 N/A N/A 1 
Ancistrocheirus sp. 1 N/A N/A 1 
Ancistrocheirus sp. 2 N/A N/A 1 
Ancistrocheirus sp. 3 N/A N/A 1 
Leachia cf. atlantica N/A N/A 1 
Leachia atlantica N/A N/A 1 
Leachia lemur N/A N/A 1 
Liocranchia reinhardtii N/A N/A 1 
Bathothauma lyromma 1.2 N/A 2 
Egea inermis 0 N/A 2 
Teuthowenia megalops N/A N/A 1 
Teuthowenia pellucida N/A N/A 1 
Helicocranchia navossae sp. 1 N/A N/A 1 
Helicocranchia navossae sp. 2 N/A N/A 1 
Galiteuthis armata 0 N/A 2 
Abraliopsis morisii 0 N/A 2 
Abraliopsis sp.  N/A N/A 1 
Abraliopsis sp. 2 N/A N/A 1 
Mastigoteuthis agassizii 0 0.0–0.0 3 
Grimalditeuthis bonplandi 0 N/A 2 
Pyroteuthis margaritifera 0 0.0–0.0 3 
Pterygioteuthis giardi N/A N/A 1 
Pterygioteuthis gemmata N/A N/A 1 
Pterygioteuthis microlampas N/A N/A 1 
Pterygioteuthis hoylei N/A N/A 1 
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Table S9. Interspecific mean p-distance percentages (%) of 18S between oceanic squid lineages.   

 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Chtenopteryx canariensis [1]                            

Chtenopteryx cf. canariensis 

[2] 0.1                           

Chtenopteryx sicula [3] 0.2 0.0                          

Chtenopteryx cf. sicula sp. 4 

[4] 0.0 0.1 0.2                         

Ancistrocheirus sp. 1 [5] 1.8 1.9 1.9 1.8                        

Ancistrocheirus sp. 3 [6] 1.8 1.9 1.9 1.8 0.0                       

Ancistrocheirus sp. 2 [7] 1.7 1.8 1.8 1.7 0.1 0.1                      

Leachia cf. atlantica [8] 2.3 2.3 2.4 2.3 1.2 1.2 1.1                     

Leachia atlantica [9] 2.4 2.5 2.5 2.4 1.4 1.4 1.2 0.1                    

Leachia lemur [10] 2.5 2.5 2.6 2.5 1.4 1.4 1.3 0.2 0.1                   

Liocranchia reinhardtii [11] 2.5 2.6 2.6 2.5 2.3 2.3 2.2 2.3 2.4 2.5                  

Bathothauma lyromma [12] 1.4 1.5 1.5 1.4 1.0 1.0 0.8 1.2 1.4 1.4 2.1                 

Egea inermis [13] 1.4 1.4 1.5 1.4 1.0 1.0 0.8 1.3 1.4 1.5 2.3 0.3                

Teuthowenia megalops [14] 1.5 1.6 1.6 1.5 1.1 1.1 1.0 1.1 1.2 1.3 2.1 0.1 0.3               

Teuthowenia pellucida [15] 1.4 1.5 1.5 1.4 1.0 1.0 0.9 1.2 1.3 1.4 2.0 0.1 0.3 0.1              

Helicocranchia navossae sp. 

1 [16] 1.7 1.7 1.7 1.7 1.0 1.0 1.0 1.1 1.2 1.3 2.4 0.7 0.7 0.7 0.6             

Helicocranchia navossae sp. 

2 [17] 1.7 1.7 1.7 1.7 1.0 1.0 1.0 1.1 1.2 1.3 2.4 0.7 0.7 0.7 0.6 0.0            

Galiteuthis armata [18] 1.4 1.5 1.5 1.4 1.2 1.2 1.1 1.4 1.5 1.6 2.1 0.4 0.6 0.4 0.3 0.8 0.8           

Abraliopsis morisii [19] 3.7 3.7 3.7 3.7 3.9 3.9 3.9 3.5 3.5 3.6 3.3 3.8 4.0 3.7 3.8 3.9 3.9 3.7          

Abraliopsis sp. [20] 4.3 4.3 4.4 4.3 3.9 3.9 3.8 3.7 3.7 3.7 5.1 4.3 4.1 4.2 4.3 4.0 4.0 4.3 4.5         

Abraliopsis sp. 2 [21] 3.7 3.7 3.7 3.7 3.9 3.9 3.9 3.5 3.5 3.6 3.3 3.8 4.0 3.7 3.8 3.9 3.9 3.7 0.1 4.5        

Mastigoteuthis agassizii [22] 1.9 1.9 2.0 1.9 0.6 0.6 0.6 1.2 1.3 1.4 2.2 0.9 1.0 1.0 1.0 1.2 1.2 1.0 4.0 4.0 4.0       

Grimalditeuthis bonplandi 

[23] 2.3 2.2 2.2 2.3 0.8 0.8 0.9 1.6 1.7 1.8 2.5 1.2 1.3 1.4 1.3 1.4 1.4 1.4 4.1 4.3 4.1 0.5      

Pyroteuthis margaritifera 

[24] 2.1 2.2 2.2 2.1 0.9 0.9 0.8 1.7 1.9 1.9 2.5 1.4 1.4 1.5 1.4 1.4 1.4 1.2 3.9 4.1 3.9 0.6 0.8     

Pterygioteuthis giardi [25] 2.4 2.5 2.5 2.4 1.6 1.6 1.5 2.4 2.5 2.6 3.1 2.1 2.1 2.3 2.2 2.3 2.3 2.0 3.9 3.5 3.9 1.4 1.8 1.2    

Pterygioteuthis gemmata [26] 2.6 2.8 2.8 2.6 1.9 1.9 1.9 2.8 3.0 3.0 3.3 2.4 2.4 2.5 2.5 2.5 2.5 2.3 3.9 3.9 3.9 1.8 2.0 1.3 0.4   

Pterygioteuthis microlampas 

[27] 2.5 2.5 2.5 2.5 1.3 1.3 1.2 1.9 2.0 2.1 2.8 1.9 1.8 1.9 1.9 2.0 2.0 1.7 4.2 4.0 4.2 1.0 1.2 0.7 1.5 1.8  

Pterygioteuthis hoylei [28] 2.5 2.6 2.6 2.5 1.7 1.7 1.7 2.5 2.7 2.8 3.2 2.3 2.3 2.4 2.3 2.4 2.4 2.1 4.1 3.5 4.1 1.6 1.9 1.4 0.1 0.6 1.7 
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Species distribution ranges 
 
Chtenopteryx spp. 
 

 
 
Fig. S9. Distribution of Chtenopteryx spp. studied in this work according to the major 
clades found in this study (Table S1). Black and white arrows depict major world currents. 
When possible, specific coordinates were used to plot each geographic occurrence. 
Question marks represent points that were ambiguous in the publication and/or the 
GenBank record. 
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Ancistrocheirus spp. 

 
 
Fig. S10. Distribution of Ancistrocheirus spp. studied in this work according to the major 
clades found in this study (Table S1). Black and white arrows depict major world currents. 
When possible, specific coordinates were used to plot each geographic occurrence. 
Question marks represent points that were ambiguous in the publication and/or the 
GenBank record. 
 
Leachia spp. 
 

 
 
Fig. S11. Distribution of Leachia spp. studied in this work according to the major clades 
found in this study (Table S1). Black and white arrows depict major world currents. When 
possible, specific coordinates were used to plot each geographic occurrence.  
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Liocranchia spp. 
 

 
 
Fig. S12. Distribution of Liocranchia spp. studied in this work according to the major 
clades found in this study (Table S1). Black and white arrows depict major world currents. 
When possible, specific coordinates were used to plot each geographic occurrence. 
Question marks represent points that were ambiguous in the publication and/or the 
GenBank record. 
 
 
Egea inermis and Bathothauma lyromma 
 

 
 
Fig. S13. Distribution of the studied sequences of Bathothauma lyromma and Egea 
inermis (Table S1). Black and white arrows depict major world currents. When possible, 
specific coordinates were used to plot each geographic occurrence.  
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Teuthowenia spp. 
 

 
 
Fig. S14. Distribution of Teuthowenia spp. according to the major clades found in this 
study (Table S1). Black and white arrows depict major world currents. When possible, 
specific coordinates were used to plot each geographic occurrence.  
 
 
Heliconcranchia spp. 
 
 

 
 
Fig. S15. Distribution of Helicocranchia spp. studied in this work according to the major 
clades found in this study (Table S1). Black and white arrows depict major world currents. 
When possible, specific coordinates were used to plot each geographic occurrence. 
Question marks represent points that were ambiguous in the publication and/or the 
GenBank record. 
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Galiteuthis spp. 
 

 
 
Fig. S16. Distribution of Galiteuthis spp. studied in this work according to the major 
clades found in this study (Table S1). Black and white arrows depict major world currents. 
When possible, specific coordinates were used to plot each geographic occurrence.  
 
 
Chiroteuthidae and Mastigoteuthidae 
 
 

 
 
Fig. S17. Distribution of Grimalditeuthis bonplandi and Mastigoteuthis spp. studied in 
this work (Table S1). Black and white arrows depict major world currents. When possible, 
specific coordinates were used to plot each geographic occurrence.  
 
 
 
 
 



 31 

Abraliopsis spp. 
 

 
 
Fig. S18. Distribution of Abraliosis spp. studied in this work according to the major clades 
found in this study (Table S1). Black and white arrows depict major world currents. When 
possible, specific coordinates were used to plot each geographic occurrence. Question 
marks represent points that were ambiguous in the publication and/or the GenBank 
record. 
 
 
Pterygioteuthis spp. 
 

 
 
Fig. S19. Distribution of Pterygioteuthis spp. studied in this work according to the major 
clades found in this study (Table S1). Black and white arrows depict major world currents. 
When possible, specific coordinates were used to plot each geographic occurrence. 
Question marks represent points that were ambiguous in the publication and/or the 
GenBank record. 
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Pyroteuthis spp. 
 

 
 
Fig. S20. Distribution of Pyroteuthis spp. studied in this work according to the major 
clades found in this study (Table S1). Black and white arrows depict major world currents. 
When possible, specific coordinates were used to plot each geographic occurrence.  
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