Supplementary Material:

Table S1. Specimens used for each genetic analysis. Details are

SAMN22155691-SAMN22155716.

also available from NCBI Biosamples SAMN22059315-SAMN22060075 and

Sample Site Field Basin Habitat  A. kojimai  A. boucheti ~ A. strummeri Not Longitude Latitude depth Date Analysis
identified (m)
721-GBT1 Tow Cam Lau diffuse 33 1 176°08'15,4" W 20°19'04,4"S 2716 2019 COI/ddRAD/
zone morphology
721-GBT6 Tow Cam Lau diffuse 44 5 176°08'15,8" W 20°19'05,1"S 2711 2019 COI/ddRAD/
zone morphology
721-GBT7 Tow Cam Lau chimney 20 176°08'12,7" W 20°18'59,2"S 2714 2019 COI/ddRAD/
morphology
Tow Cam Lau diffuse 2 2715 2009 COI/RNAseq
zone
722-GBT7 Tui Malila Lau diffuse 31 5 176°34'04,2" W 21°59'15,2"S 1899 2019 COI/ddRAD/
zone morphology
722-GBT1 Tui Malila Lau diffuse 33 19 3 176°34'05,9" W 21°5921,2"S 1886 2019 COI/ddRAD/
zone morphology
722-GBT5 Tui Malila Lau diffuse 32 15 176°34'05,5" W 21°5921,4"S 1884 2019 COI/ddRAD/

zone

morphology
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Table S2. Pairwise genetic differentiation (estimated by Fsr) between populations of each species. a)
For A. boucheti, b) For A. strummeri and ¢) For A. kojimai.

a) Lau Basin Futuna arc Manus Basin

Lau basin - - -

Futuna 0 - -

Manus basin 0.002 0.003 -

Woodlark basin ~ 0.003 0.003 0

b) Lau Basin Futuna arc

Lau basin - -

Futuna 0 -

Fiji basin 0.022 0.021

c) Lau Basin Futuna arc Fiji Basin Manus Basin
Lau basin - - - -
Futuna 0 - - -
Fiji basin 0.004 0.004 - -
Manus basin 0.011 0.011 0.008 -
Woodlark basin ~ 0.011 0.010 0.008 0




Table S3. Likelihood of demographic models in the hierarchical comparison of alternate models in DILS. The probability (P.) of ongoing migration is the likelihood of current
migration vs. current isolation. P. SC gives the support for secondary contact against isolation with migration (within the context of ongoing migration). The probability (P.) of
ongoing isolation is the likelihood of current isolation vs. current migration. P. AM gives support for ancient migration against strict isolation (within the context of ongoing

isolation). The last four columns give the likelihood of heterogeneous/ homogeneous effective population size and migration across loci along the genome.

Species 1 Species 2 P. Ongoing P. Ongoing P.SC  P.AM P.N-heterogeneous P.N-homogencous P. M-heterogeneous P. M-homogeneous
migration isolation

A. boucheti A. kojimai 0.93 0.95 0.65 0.42

A. boucheti A. kojimai 0.87 0.96 0.57 0.60

A. boucheti A. kojimai 0.95 0.95 0.56 0.51

A. boucheti A. kojimai 0.94 0.96 0.59 0.46

A. boucheti A. kojimai 0.94 0.91 0.58 0.45

A. boucheti A. kojimai 0.96 0.95 0.65 0.54

A. boucheti A. kojimai 0.87 0.95 0.63 0.60
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Table S4. Demographic parameters estimates under the Secondary Contact model. N; and Nj: effective size of population 1 and 2; N,: effective size of the

ancestral population; Nf} and Nf, : effective size of population 1 and 2 after the split calculated by N, x founders1 or N, x founders2 ; shape N 1 and shape N 2:

shape parameter o (resp.) of the Beta (a,p) distribution for Ne; Tspie: time of split at which the ancestral population subdivides in two populations (in

generations); Tqem : time of the reduction of the effective size population; T: time of secondary contact at which the two populations start exchanging genes

(in generations); M, and M»;: introgression rates from population 2 to 1 and from population 1 to 2, respectively (in number of migrants per generation); For

each analysis performed, the index between brackets represents the species population.

Species 1 Species 2 Euclidean Na Nfi Nf; Ni N Shape_ Shape Tsplic Tdemi Tdem2 Tse Tse/Tsplit Tam Mz shape_ shape Mz shape shape
distance N_1 N2 Mi2_a MI2 b M21_a M21 b

A. boucheti  A. kojimai 0.95 266 855 16 529 2057 62 340 49 340 1.41 0.72 139 580 5440 87920 3480 0.03 1.32 1.27 3.21 1.88 0.90 0.73

A. boucheti  A. kojimai 1.52 221 825 10 577 22611 33110 347 690 1.46 1.86 185 580 80 740 5320 2960 0.02 2.24 1.35 2.55 1.55 3.45 3.40

A. boucheti  A. kojimai 1.08 291 415 13702 1769 396 915 53375 96 060 6 660 75 280 7 100 0.07 0.49 1.03 2.01 1.02 0.51 1.39

A. boucheti  A. kojimai 0.78 263 905 11250 10 786 52500 280 335 2.06 1.70 141 340 35140 10 200 6900 0.05 0.72 0.71

A. boucheti  A. kojimai 0.99 262 445 7797 20 072 38 640 298 155 2.37 2.21 154 160 41980 7 820 10 040 0.07 0.72 0.42
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Figure S1. Shell traits measured with a calliper on Alviniconcha individuals during the Chubacarc
expedition from Chiu et al. [40]. SL: total length, SW: total width, ei and th: length and width of the

operture, ce and bf: spires lengths.
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Figure S2. Number of conserved SNPs and error rate as a function of n, m and M in Stacks.
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Figure S3. Distribution of six morphometric variables measured in Alviniconcha boucheti (purple,
n=247 ind.), A. kojimai (turquoise, n=409), and 4. strummeri (orange, n=44). SL: total length, SW:

total width, ei and th: length and width of the operture, ce and bf: spires lengths.
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Figure S4. Distribution of the total length (SL) as a function of sampling basin in Alviniconcha

boucheti (purple, n=247 ind.), A. kojimai (turquoise, n=409), and A. strummeri (orange, n=44).
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Figure S5. Principal component analysis of five transformed morphometric variables (see text) for
Alviniconcha boucheti (purple, n=247 ind.), A. kojimai (turquoise, n=409), and A. strummeri (orange,
n=44). The first four components shown here explain 31.2%, 25.4%, 18.1%, and 16.5% of the variance,

respectively. The second principal component seems to be linked mildly with species identity.
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Figure S6. Principal component analysis of five transformed morphometric variables (see text) for
Alviniconcha boucheti (circle, n=247 ind.), A. kojimai (triangle, n=409), and 4. strummeri (square,
n=44) according to the sampling basin (Fiji: green; Futuna: pink; Lau: yellow; Pacmanus: turquoise;
Susu: blue and Woodlark: purple). The first four components shown here explain 31.2%, 25.4%, 18.1%,

and 16.5% of the variance, respectively. The second principal component seems to be linked mildly

with locality.
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Figure S7. Linear discriminant analysis of species identity based on five transformed morphometric
variables (see main text) for Alviniconcha boucheti (purple, n=247 ind.), A. kojimai (turquoise, n=409),
and A. strummeri (orange, n=44). The combination of linear discriminants only allows a partial

reclassification of species (75%).



A. strummeri
A. boucheti

\ A. hgssleri -

| - \

10 samples

) } \ A. adamantis
@ Lau
\ @ Fiji

A. marisindica \ @ Futuna

b O Mangatolo
A. kOjlmal @ Woodlark

@ Manus

@ Marianna

1. nautilei

Figure S8. Haplotype network of 722 individuals of A/viniconcha spp for Cox1 partial mitochondrial
sequence rooted with Ifiremeria nautilei (n=4). Circles represent individual haplotypes, while circle
size is proportional to haplotype frequency. The traits on the branches indicate the number of
mutations between haplotypes. Orange: Lau Basin; Green: North-Fiji Basin, Pink: volcanic zone of
Futuna, Yellow: Mangatolo site, Purple: Woodlark Basin, Blue: Manus Basin and Red: Marianna
Trench.
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Figure S9. Distribution of Fst values by species pair, a) A. kojimai/A. strummeri on 39 533 SNP, b) 4.

boucheti/A. strummeri on 45 514 SNP and c) A. kojimai/A. boucheti on 50 093 SNP.
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Figure S10. Values of the cross-entropy criterion as a function of the number of factors used in snmf
runs.



Example of detailed parameter settings for 4. boucheti/A. kojimai in DILS analysis:

infile: /beegfs/data/dils/8Y VpfpJuxy/DILS fichier.fasta
region: noncoding

nspecies: 2

nameA: boucheti

nameB: kojimai
nameQutgroup: NA
useSFS: 1

lightMode: FALSE
config_yaml: /beegfs/data/dils/8Y VpfpJuxy/8Y VpipJuxy.yaml
timeStamp: 8Y VpfpJuxy
population_growth: variable
modeBarrier: beta
max_N_tolerated: 0.2
Lmin: 144

nMin: 12

mu: 1e-08

rho_over theta: 0.1

N_min: 100

N_max: 1000000
Tsplit_min: 100
Tsplit_max: 1000000
M_min: 0.4

M_max: 20



