Table S1a: Summary of the mutation rates used for timing population expansions. 
	[bookmark: _Hlk519256135]Species
	mtDNA 
gene
	Mutation rate per Myr (%)
	Mutation rate reference
	Calibration date
	Calibration event

	Carcinus maenas
	COI
	6.58-8.85
	Crandall et al. 2012 (mantis shrimp)
	19.60 Kyr & 14.58 Kyr
	Radiometric data for sea-level rise onto the Sunda Shelf post-LGM

	Maja brachydactyla
	COI
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Palinurus elephas
	COI
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Conger conger
	CR
	10.0-13.2
	Genner et al. 2007 (cichlids)
	25 Kyr & 23 Kyr
	Isolation of Lake Kivu (P distance = 0.0033) & formation of Lake Apoyo (P distance = 0.0023)

	Dicentrarchus labrax
	CR
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Labrus bergylta
	CR
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Symphodus melops
	CR
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Pomatoschistus microps
	Cyt b
	4-6
	Larmuseau et al. 2009 (Pomatoschistus gobies)
	15-14 Myr
	Closure of Atlantic-Mediterranean part of the Tethys Sea

	Pomatoschistus minutus
	Cyt b
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Solea solea
	Cyt b
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Cerastoderma edule
	COI
	11
	Laakkonen et al. 2015 (bivalve)
	3.5 Myr
	Trans-Arctic divergence

	Modiolus modiolus lineage 1
	COI
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Nassarius reticulatus
	COI
	10
	González-Wevar et al. 2013 (nacellids)
	N/A
	Authors accounted for time-dependency of molecular rates

	Owenia fusiformis lineage 1
	COI
	2.2
	Jolly et al. 2006 (polychaetes)
	28.5 Myr
	Authors based rate on Chevaldonne et al. (2002) study

	Owenia fusiformis lineage 2
	COI
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Owenia fusiformis lineage 3
	COI
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Pectinaria koreni lineage 1
	COI
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Pectinaria koreni lineage 2
	COI
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ
	ʺ ʺ

	Pelvetia canaliculata
	IGS
	1.0-1.7
	Hoarau et al. 2007 (Fucaceae)
	10-16 Myr
	Divergence between Ascophyllum nodosum and Fucus vesiculosus.
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	Species
	Sequence length (bp)
	Tau (τ)
	Mutation rate per Myr (%)
	Expansion time estimate (min-max)

	Carcinus maenas
	502
	1.605
	6.58-8.85
	21.17 (18.06-24.29)

	Maja brachydactyla
	548
	2.185
	ʺ ʺ
	26.41 (22.53-30.30)

	Palinurus elephas
	499
	0.750
	ʺ ʺ
	9.96 (8.49-11.42)

	Conger conger
	607
	2.199
	10.0-13.2
	15.91 (13.72-18.11)

	Dicentrarchus labrax
	380
	1.740
	ʺ ʺ
	20.12 (17.34-22.89)

	Labrus bergylta
	332
	3.900
	ʺ ʺ
	51.61 (44.5-58.73)

	Symphodus melops
	364
	1.538
	ʺ ʺ
	18.56 (16.00-21.13)

	Pomatoschistus microps
	289
	0.963
	4-6 *
	11.57 (9.26-13.88)

	Pomatoschistus minutus
	850
	3.607
	ʺ ʺ
	14.73 (11.79-17.68)

	Solea solea
	590
	1.520
	ʺ ʺ
	8.95 (7.16-10.73)

	Cerastoderma edule
	582
	1.781
	11 (10-12)
	14.03 (12.75-15.30)

	Modiolus modiolus lineage 1
	598
	2.089
	ʺ ʺ
	16.02 (14.56-17.47)

	Nassarius reticulatus
	395
	0.794
	10 (9-11)
	10.16 (9.14-11.17)

	Owenia fusiformis lineage 1
	506
	1.977
	2.2 (1.87-2.53) *
	30.29 (25.70-34.88)

	Owenia fusiformis lineage 2
	506
	2.607
	ʺ ʺ
	39.95 (33.90-46.00)

	Owenia fusiformis lineage 3
	506
	1.413
	ʺ ʺ
	21.65 (18.37-24.93)

	Pectinaria koreni lineage 1
	586
	1.710
	ʺ ʺ
	22.62 (19.20-26.05)

	Pectinaria koreni lineage 2
	586
	1.240
	ʺ ʺ
	16.41 (13.92-18.89)

	Pelvetia canaliculata
	673
	1.214
	1.0-1.7 *
	25.59 (18.95-32.22)


*A three-fold correction was applied (see main text for details)
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