Supplementary Table 1.  Primer pairs and annealing temperatures used for amplification of the different loci and groups.
	Phylum
	Locus
	Primer (direction)
	Sequence 5’→3’
	Source
	Ann. Temp.

	All
	16S
	16SarL (forward)
	CGCCTGTTTATCAAAAACAT
	Palumbi, 1996()

	45°C

	
	
	16Sbr (reverse)
	CTCCGGTTTGAACTCAGATC
	
	

	
	
	16SbrH (reverse)
	CCGGTCTGAAGTCAGATCACGT
	
	

	
	18S
	Uni1304F (forward)
	TTAGTTGGTGGAGCGATTT
	Larsen et al., 2005()

	57°C

	
	
	Uni1670R (reverse)
	TAGCGACGGGCGGTGTG
	
	

	
	COI
	LCO1490 (forward)
	GGTCAACAAATCATAAAGATATTGG
	
 ADDIN EN.CITE 
(Folmer et al., 1994)

	48°C

	
	
	HCO2198 (reverse)
	TAAACTTCAGGGTGACCAAAAAATCA
	
	

	Annelida
	16S
	Eunice Rev2(reverse)
	AAGCCAACATCGAGGTGC
	This study
	45°C

	
	COI
	PolyLCO (forward)
	GAYTATWTTCAACAAATCATAAAGATATTGG
	
 ADDIN EN.CITE 

(Carr et al., 2011)

	

	
	
	PolyHCO (reverse)
	TAMACTTCWGGGTGACCAAARAATCA
	
	

	Echinodermata
	COI
	EchinoF1 (forward)
	TTTCAACTAATCATAAGGACATTGG
	Ward et al., 2008()

	48°C

	
	
	EchinoR1(reverse)
	CTTCAGGGTGTCCAAAAAATCA
	
	

	
	
	Echino COI-F (forward)
	TTTCYACYAAACACAAGGAYATTGG
	Heimeier et al., 2010()

	48°C

	
	
	Echino COI-R (reverse)
	TAAACTTCHGGRTGDCCAAARAATCA
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Supplementary Table 2: a List of environmental variables used for the BIOENV procedure comparing environmental and biological matrices. b Spearman correlation between the Bray-Curtis and Euclidean distance matrices obtained with the BIOENV procedure. Temp, Median water temperature of the stratum sampled; Salinity, Median water salinity; Chla, Median Chlorophyl a  (uncalibrated) value, obtained through fluorescence reading; POC, Particulated Organic Carbon; PON, Particulated Organic Nitrogen; H-FChI, Size Fractioned Chlorophyll a, measured by HPLC; H-Chl, Chlorophyll a measured by HPLC; DRP, Dissolved reactive Phosphorus; Fphaeo Size fractioned Phaeopigments; Depth, Median depth of the sample; Volume, Volume of the sample sorted (m3).
a

	Sample
	Temp
	Salinity
	Chla
	POC
	PON
	H-FChI
	H-ChL
	DRP
	NH4
	NO3
	Fphaeo
	Depth
	Latitude
	Volume

	St 42 750-600
	-1.9305
	34.778
	0.14479
	92.9
	7.65
	0
	0
	75
	8
	438
	0
	675
	-74.7823
	94.75

	St 42 600-400
	-1.933
	34.757
	0.14479
	32.15
	3.15
	0
	0
	68
	0
	446.5
	0
	500
	-74.7823
	111.25

	St 42 400-200
	-1.932
	34.7
	0.14479
	32.15
	3.15
	0
	0
	68
	0
	446.5
	0
	300
	-74.7823
	181.5

	St 57 500-400
	-1.93
	34.692
	0.14479
	254
	29.9
	0
	0
	131
	7
	909
	0
	450
	-75.6165
	90.75

	St 57 400-300
	-1.928
	34.654
	0.14479
	40.75
	4.3
	0
	0
	67.5
	1.5
	443
	0
	350
	-75.6165
	87

	St 57 300-200
	-1.907
	34.6155
	0.14479
	40.75
	4.3
	0
	0
	67.5
	1.5
	443
	0
	250
	-75.6165
	72

	St 57 100-0
	-1.219
	34.366
	4.7538
	734.05
	113.6
	0.496
	0.3525
	274.5
	43
	1803
	0.156
	50
	-75.6165
	41.5

	St 95 420-315
	-1.8295
	34.5505
	0.14479
	31.4
	2.25
	0
	0
	62
	3.5
	454.5
	0
	367.5
	-76.1978
	84.25

	St 95 315-210
	-1.778
	34.4535
	0.14479
	43.15
	2.45
	0
	0
	57
	8
	383
	0
	262.5
	-76.1978
	88.75

	St 95 210-105
	-1.609
	34.415
	0.18348
	113.25
	10.45
	0
	0
	127.5
	10.5
	827.5
	0
	157.5
	-76.1978
	74

	St 95 105-0
	-1.558
	33.977
	4.7538
	816.5
	113.15
	0.68
	0.4915
	231.5
	83
	1532
	0.204
	52.5
	-76.1978
	46.5

	St 122 850-600
	-0.432
	34.608
	0.08
	27.5
	22.9
	0
	0
	66.5
	1
	447
	0
	725
	-72.3256
	119.5

	St 122 600-400
	0.484
	34.612
	0.08
	3.15
	28.8
	0
	0
	51
	6.5
	343
	0
	500
	-72.3256
	104.5

	St 122 400-200
	0.138
	34.47
	0.1
	4.8
	4.2
	0
	0
	66.5
	1
	451
	0
	300
	-72.3256
	171.25

	St 122 200-0
	-1.251
	34.192
	1.97
	310.45
	73
	0.259
	0.193
	370
	53.5
	2506
	0.115
	100
	-72.3256
	74.5

	St 158 480-0
	-0.0316
	34.66793
	1.7556
	0
	0
	0
	0
	0
	0
	0
	0
	240
	-72.0819
	170.25

	St 158 480-300
	0.0547
	34.67453
	0.79797
	50
	8.7
	0
	0
	124.5
	4
	828
	0
	390
	-72.0819
	93

	St 158 300-200
	0.5423
	34.63675
	1.009835
	25.4
	3.2
	0
	0
	67.5
	2
	461.5
	0
	250
	-72.0819
	75.25

	St 158 200-100
	-0.5519
	34.38485
	1.4973
	34.3
	5.3
	0
	0
	61
	14
	415
	0
	150
	-72.0819
	29.375

	St 158 100-0
	-1.3026
	34.16118
	1.7556
	258.15
	59.45
	0.221
	0.1544
	294
	25
	2003
	0.124
	50
	-72.0819
	488.25

	St 168 1250-800
	0.6044
	34.70898
	0.64713
	79.55
	20.25
	0
	0
	137
	6
	888
	0
	1025
	-71.8458
	261

	St 168 800-500
	0.8783
	34.7182
	1.2895
	59.3
	38.7
	0
	0
	146.5
	1
	954.5
	0
	650
	-71.8458
	336.75

	St 168 500-200
	1.0577
	34.71715
	0.84195
	0
	0
	0
	0
	71
	6.5
	451
	0
	350
	-71.8458
	45.89

	St 168 200-0
	-0.2587
	34.54178
	3.2258
	235.7
	123.95
	0.143
	0.1054
	363
	27
	2483
	0.062
	100
	-71.8458
	174.5

	St 170 2150-1200
	0.3576
	34.6979
	0.3663
	73.15
	5.6
	0
	0
	348
	32
	2215.5
	0
	1675
	-71.3988
	275.5

	St 170 600-300
	1.1612
	34.7217
	0.73187
	15.65
	1.1
	0
	0
	69
	4.5
	469.5
	0
	450
	-71.3988
	273.93

	St 170 300-0
	0.336
	34.60268
	1.90815
	304.6
	55.7
	0.176
	0.1304
	422.5
	23
	2888
	0.064
	150
	-71.3988
	119.5

	St 194 200-100
	0.046
	34.44615
	2.7469
	23.85
	2.8
	0
	0
	53.5
	11.5
	373
	0
	150
	-68.1143
	54.25

	St 194 100-0
	-1.5185
	33.97845
	4.20245
	498.15
	78.2
	0.338
	0.2438
	263.5
	15.5
	1789
	0.161
	50
	-68.1143
	525

	St 232 850-200
	1.4295
	34.73185
	1.9711
	62.4
	3.65
	0
	0
	119.5
	7
	733
	0
	525
	-67.6268
	258

	St 238 400-300
	1.6087
	34.7234
	1.4931
	33.4
	4.95
	0
	0
	134
	3
	912.5
	0
	350
	-67.3978
	112.5

	St 261 400-300
	1.1276
	34.71753
	1.8559
	0
	0
	0
	0
	67.5
	0.5
	450.5
	0
	350
	-66.9752
	146

	St 261 300-200
	1.1326
	34.70755
	1.86915
	18.55
	1.35
	0
	0
	63
	1
	453.5
	0
	250
	-66.9752
	117.25

	St 261 200-100
	0.6805
	34.58643
	2.33355
	23.45
	2.7
	0
	0
	59
	5.5
	387
	0
	150
	-66.9752
	84.5

	St 261 100-0
	-1.4307
	33.9564
	2.68165
	236.85
	37
	0.158
	0.1081
	284.5
	26.5
	1991
	0.095
	50
	-66.9752
	777.75

	St 283 3200-1700
	0.2876
	34.6991
	1.3705
	73.7
	8.3
	0
	0
	204.5
	3.5
	1378.5
	0
	2450
	-66.8193
	820.75

	St 283 1700-800
	0.778
	34.71333
	1.44435
	57.4
	7.8
	0
	0
	135.5
	5.5
	919.5
	0
	1250
	-66.8193
	578.25

	St 283 800-200
	1.2316
	34.72208
	1.4544
	94.35
	14.85
	0
	0
	123.5
	3.5
	805.5
	0
	500
	-66.8193
	94.75


b

	Variables
	Correlation

	Temp,Median Depth,Latitude
	0.456

	Temp,Latitude
	0.440

	Temp, Median Depth
	0.390

	Median Depth,Latitude
	0.383

	Temp,NO3,Median Depth,Latitude
	0.382


Supplementary Table 3. SIMPER analysis based on a Bray-Curtis distance matrix on square root transformed larval abundance (specimens per 100m3) for comparison of samples in the three sampling regions: Shelf, Slope and Offshore Antarctic. Av. Abund= average abundance, Av.Sim= average similarity, Sim/SD= average similarity contribution divided by the standard deviation, Contrib%= %Contribution, Cum.%= cumulative %contribution, Av.Diss= average dissimilarity, Diss/SD = average dissimilarity contribution divided by the standard deviation.
Ross Sea Shelf (average similarity: 15.80)
	Species
	Av.Abund
	Av.Sim
	Sim/SD
	Contrib%
	Cum.%

	Polyeunoa-Antarctinoe spp.
	    1.06
	  4.20
	  0.51
	   26.61
	26.61

	Littorinimorpha spp.
	    1.08
	  3.36
	  0.40
	   21.25
	47.86

	Cucumariidae sp.
	    0.41
	  1.59
	  0.30
	   10.05
	57.92

	Polynoidae sp.
	    0.46
	  1.39
	  0.30
	    8.81
	66.73

	Scolelepis eltaninae
	    0.62
	  1.36
	  0.29
	    8.59
	75.32

	Bathylasma corolliforme
	    0.44
	  0.83
	  0.21
	    5.25
	80.57

	Laonice sp. B
	    0.34
	  0.66
	  0.21
	    4.20
	84.77

	Ophiocten megaloplax
	    0.45
	  0.60
	  0.22
	    3.79
	88.55

	Ophiacantha antarctica
	    0.31
	  0.59
	  0.21
	    3.76
	92.32


Ross Sea Slope (average similarity: 15.31)

	Species
	Av.Abund
	Av.Sim
	Sim/SD
	Contrib%
	Cum.%

	Hexacorallia (2 sps)
	    0.36
	  6.94
	  0.33
	   45.36
	45.36

	Bathylasma corolliforme
	    1.01
	  4.86
	  0.40
	   31.75
	77.11

	Laonice sp. A
	    0.46
	  2.26
	  0.29
	   14.75
	91.86


Offshore Antarctic (average similarity: 10.19)

	Species
	Av.Abund
	Av.Sim
	Sim/SD
	Contrib%
	Cum.%

	Phyllodocinae sp.
	    0.32
	  5.16
	  0.31
	   50.62
	50.62

	Electrona antarctica
	    0.54
	  1.81
	  0.23
	   17.79
	68.41

	Paleonemertea spp.
	    1.11
	  1.44
	  0.22
	   14.17
	82.58

	Hexacorallia (2 sps)
	    0.22
	  1.35
	  0.23
	   13.23
	95.81


Ross Sea Shelf and Ross Sea Slope (average dissimilarity: 94.54)

	Species
	Shelf Av. Abund
	Slope Av.Abund
	Av.Diss
	Diss/SD
	Contrib%
	Cum.%

	Bathylasma corolliforme
	0.44
	1.01
	10.88
	0.85
	11.51
	11.51

	Littorinimorpha spp.
	1.08
	0.07
	10.41
	0.75
	11.01
	22.52

	Polyeunoa-Antarctinoe spp.
	1.06
	0.00
	9.76
	0.84
	10.32
	32.84

	Scolelepis eltaninae
	0.62
	0.29
	7.58
	0.73
	8.02
	40.86

	Polynoidae sp.
	0.46
	0.00
	5.25
	0.58
	5.55
	46.41

	Hexacorallia (2 sps)
	0.00
	0.36
	5.14
	0.60
	5.43
	51.85

	Cucumariidae sp.
	0.41
	0.00
	5.02
	0.63
	5.31
	57.16

	Ophiacantha antarctica
	0.31
	0.15
	4.71
	0.57
	4.99
	62.15

	Laonice sp. A
	0.00
	0.46
	4.55
	0.60
	4.81
	66.96

	Phyllodocidae sp.
	0.29
	0.23
	4.28
	0.66
	4.53
	71.48

	Laonice sp. B
	0.34
	0.00
	4.16
	0.47
	4.41
	75.89

	Ophiocten megaloplax
	0.45
	0.00
	3.16
	0.56
	3.34
	79.23

	Trichotropis sp.
	0.34
	0.00
	2.72
	0.30
	2.87
	82.11

	Spiophanes sp.
	0.15
	0.05
	2.57
	0.46
	2.72
	84.83

	Elasipodida sp.
	0.09
	0.00
	2.12
	0.28
	2.25
	87.08

	Pleuragramma antarctica
	0.15
	0.00
	2.05
	0.43
	2.17
	89.25


Ross Sea Shelf and Offshore Antarctic (average dissimilarity: 99.34)

	Species
	Shelf Av.Abund
	 Offshore Av.Abund
	Av. Diss
	Diss/SD
	Contrib%
	Cum.%

	Littorinimorpha spp.
	1.08
	0.00
	9.86
	0.72
	9.92
	9.92

	Polyeunoa-Antarctinoe spp.
	1.06
	0.00
	9.34
	0.81
	9.40
	19.32

	Paleonemertea spp.
	0.00
	1.11
	6.80
	0.55
	6.85
	26.17

	Scolelepis eltaninae
	0.62
	0.00
	5.64
	0.62
	5.68
	31.85

	Electrona antarctica
	0.00
	0.54
	5.05
	0.55
	5.08
	36.93

	Polynoidae sp.
	0.46
	0.00
	5.02
	0.56
	5.05
	41.98

	Cucumariidae sp.
	0.41
	0.00
	4.78
	0.62
	4.82
	46.80

	Phyllodocinae sp.
	0.00
	0.32
	4.68
	0.58
	4.71
	51.51

	Spiophanes sp.
	0.15
	0.39
	4.55
	0.48
	4.58
	56.08

	Tergipes antarcticus
	0.00
	1.25
	4.50
	0.31
	4.53
	60.61

	Bathylasma corolliforme
	0.44
	0.00
	4.08
	0.52
	4.11
	64.72

	Laonice sp. B
	0.34
	0.00
	3.98
	0.46
	4.01
	68.73

	Phyllodocidae sp.
	0.29
	0.08
	3.64
	0.59
	3.66
	72.39

	Ophiacantha antarctica
	0.31
	0.00
	3.50
	0.44
	3.53
	75.91

	Ophiocten megaloplax
	0.45
	0.00
	3.04
	0.55
	3.06
	78.97

	Hexacorallia (2 sps)
	0.00
	0.22
	2.69
	0.52
	2.71
	81.68

	Trichotropis sp.
	0.34
	0.00
	2.60
	0.29
	2.62
	84.30

	Elasipodida sp.
	0.09
	0.00
	2.03
	0.27
	2.04
	86.34

	Odontasteridae sp
	0.27
	0.00
	1.96
	0.29
	1.97
	88.30


Ross Sea Slope and Offshore Antarctic (average dissimilarity: 95.46)

	Species
	Slope Av.Abund
	Offshore Av.Abund
	Av.Diss
	Diss/SD
	Contrib%
	Cum.%

	Bathylasma corolliforme
	1.01
	0.00
	12.88
	0.70
	13.49
	13.49

	Hexacorallia (2 sps)
	0.36
	0.22
	11.93
	0.65
	12.49
	25.99

	Phyllodocinae sp.
	0.00
	0.32
	9.95
	0.58
	10.42
	36.41

	Paleonemertea spp.
	0.00
	1.11
	9.64
	0.55
	10.10
	46.50

	Electrona antarctica
	0.00
	0.54
	7.77
	0.55
	8.13
	54.64

	Laonice sp. A
	0.46
	0.08
	7.48
	0.65
	7.83
	62.47

	Tergipes antarcticus
	0.07
	1.25
	5.68
	0.34
	5.95
	68.42

	Spiophanes sp.
	0.05
	0.39
	4.93
	0.38
	5.17
	73.59

	Scolelepis eltaninae
	0.29
	0.00
	4.36
	0.36
	4.56
	78.15

	Ophiacantha antarctica
	0.15
	0.00
	3.95
	0.34
	4.14
	82.29

	Phyllodocidae sp.
	0.23
	0.08
	3.57
	0.46
	3.74
	86.03

	Hydrozoa (4 sps)
	0.00
	0.09
	2.57
	0.37
	2.69
	88.73

	Nematocarcinus lanceopes
	0.03
	0.21
	2.50
	0.45
	2.62
	91.35


Supplementary Table 4. SIMPER analysis based on a Bray-Curtis similarity matrix on square root transformed larval abundance (specimens per 100m3) for comparison between samples from above and below 200 metre depth.  Av. Abund= average abundance, Av.Sim= average similarity, Sim/SD= average similarity contribution divided by the standard deviation, Contrib%= %Contribution, Cum.%= cumulative %contribution, Av.Diss= average dissimilarity, Diss/SD = average dissimilarity contribution divided by the standard deviation.
Above 200 metres (average similarity: 11.88%)
	Species
	Av.Abund
	Av.Sim
	Sim/SD
	Contrib%
	Cum.%

	Bathylasma corolliforme
	1.13
	  3.75
	  0.39
	   31.58
	31.58

	Laonice sp. A
	 0.57
	  2.47
	  0.34
	   20.79
	52.37

	Scolelepis eltaninae
	0.87
	  1.83
	  0.31
	   15.42
	67.79

	Electrona Antarctica
	0.54
	  1.81
	  0.23
	   15.26
	83.05

	Phyllodocidae sp.
	 0.42
	  0.86
	  0.23
	    7.24
	90.29


Below 200 metres (average similarity: 8.37%)

	Species
	Av.Abund
	Av.Sim
	Sim/SD
	Contrib%
	Cum.%

	Hexacorallia (2 sps)
	    0.26
	  4.28
	  0.28
	   51.14
	51.14

	Phyllodocinae sp.
	    0.13
	  0.87
	  0.12
	   10.43
	61.57

	Ophiacantha Antarctica
	    0.15
	  0.71
	  0.12
	    8.46
	70.03

	Bathylasma corolliforme
	    0.18
	  0.64
	  0.13
	    7.61
	77.65

	Littorinimorpha spp.
	    0.42
	  0.45
	  0.13
	    5.32
	82.97

	Polyeunoa-Antarctinoe spp.
	    0.27
	  0.36
	  0.13
	    4.33
	87.30

	Cucumariidae sp.
	    0.19
	  0.32
	  0.13
	    3.85
	91.16


Above and below 200 metres (average dissimilarity: 95.36%)

	Species
	 Below 200m Av. Abund
	Above 200m Av.Abund
	Av. Diss
	Diss/SD
	Contrib%
	Cum.%

	Bathylasma corolliforme
	0.18
	1.13
	11.89
	0.71
	12.47
	12.47

	Scolelepis eltaninae
	0.08
	0.87
	8.32
	0.60
	8.73
	21.20

	Electrona Antarctica
	0.00
	0.54
	7.90
	0.55
	8.28
	29.48

	Laonice sp. A
	0.06
	0.57
	7.37
	0.71
	7.73
	37.21

	Tergipes antarcticus
	0.00
	1.36
	6.04
	0.36
	6.34
	43.55

	Paleonemertea spp.
	0.11
	0.85
	5.90
	0.50
	6.19
	49.74

	Phyllodocidae sp.
	0.14
	0.42
	5.27
	0.63
	5.52
	55.26

	Polyeunoa-Antarctinoe spp.
	0.27
	0.53
	4.81
	0.60
	5.04
	60.30

	Spiophanes sp.
	0.10
	0.39
	4.47
	0.38
	4.69
	65.00

	Littorinimorpha spp.
	0.42
	0.29
	4.46
	0.57
	4.67
	69.67

	Hexacorallia (2 sps)
	0.26
	0.00
	3.01
	0.53
	3.16
	72.83

	Trichotropis sp.
	0.00
	0.37
	3.00
	0.31
	3.15
	75.97

	Ophiocten megaloplax
	0.06
	0.34
	2.51
	0.50
	2.63
	78.60

	Polynoidae sp.
	0.13
	0.20
	2.42
	0.43
	2.53
	81.14

	Rissoa sp.
	0.00
	0.32
	2.41
	0.31
	2.53
	83.66

	Odontasteridae sp.
	0.00
	0.30
	2.25
	0.31
	2.36
	86.02

	Ophiacantha Antarctica
	0.15
	0.15
	2.25
	0.48
	2.36
	88.38

	Nematocarcinus lanceopes
	0.02
	0.17
	1.78
	0.33
	1.87
	90.25


Supplementary Table 5. SIMPER analysis based on a Bray-Curtis distance matrix on square root transformed larval abundance (specimens per 100m3) for comparison of samples in the four water masses: Shelf Water (SW), Antarctic Surface Water (ASW), Circumpolar Deep Water (CDW) and Antarctic Bottom Water (BW). Av. Abund= average abundance, Av.Sim= average similarity, Sim/SD= average similarity contribution divided by the standard deviation, Contrib%= %Contribution, Cum.%= cumulative %contribution, Av.Diss= average dissimilarity, Diss/SD = average dissimilarity contribution divided by the standard deviation.

Shelf Water (average similarity: 15.67)
	Species
	Av.Abund
	Av.Sim
	Sim/SD
	Contrib%
	Cum.%

	Polyeunoa-Antarctinoe spp.
	    1.02
	  4.02
	  0.50
	   25.65
	25.65

	Littorinimorpha spp.
	    1.09
	  3.21
	  0.37
	   20.51
	46.16

	Holothuria-Cucumariidae
	    0.49
	  2.33
	  0.37
	   14.86
	61.02

	Polynoidae sp.
	    0.33
	  1.12
	  0.26
	    7.16
	68.18

	Scolelepis eltaninae
	    0.59
	  1.06
	  0.24
	    6.75
	74.92

	Laonice sp. B
	    0.41
	  0.97
	  0.25
	    6.22
	81.14

	Ophiacantha antarctica
	    0.37
	  0.87
	  0.25
	    5.56
	86.71

	Phyllodocidae sp.
	    0.35
	  0.84
	  0.26
	    5.34
	92.04


Antarctic Surface Water (average similarity: 7.70)

	Species
	Av.Abund
	Av.Sim
	Sim/SD
	Contrib%
	Cum.%

	Bathylasma corolliforme
	    1.28
	  4.51
	  0.57
	   58.62
	58.62

	Scolelepis eltaninae
	    0.47
	  1.53
	  0.40
	   19.83
	78.45

	Laonice sp. A
	    0.35
	  0.80
	  0.22
	   10.41
	88.86

	Littorinimorpha spp.
	    0.46
	  0.51
	  0.22
	    6.66
	95.52


Circumpolar Deep Water (average similarity: 12.38)

	Species
	Av.Abund
	Av.Sim
	Sim/SD
	Contrib%
	Cum.%

	Hexacorallia (2 sps)
	    0.37
	  9.09
	  0.42
	   73.39
	73.39

	Phyllodocinae sp.
	    0.19
	  1.85
	  0.18
	   14.97
	88.37

	Laonice sp. A
	    0.24
	  0.45
	  0.14
	    3.64
	92.01


Antarctic Bottom Water (average similarity: 45.59)

	Species
	Av.Abund
	Av.Sim
	Sim/SD
	Contrib%
	Cum.%

	Bathylasma corolliforme
	0.84
	45.59
	N/A
	100%
	100%


Shelf and Antarctic Bottom Waters (average dissimilarity: 93.71)

	Species
	SW Av. Abund
	 BW Av.Abund
	Av. Diss
	Diss/SD
	Contrib%
	Cum.%

	Bathylasma corolliforme
	0.16
	0.84
	13.04
	2.09
	13.92
	13.92

	Littorinimorpha spp.
	1.09
	0.00
	11.73
	0.75
	12.52
	26.44

	Polyeunoa-Antarctinoe spp.
	1.02
	0.00
	10.58
	0.86
	11.29
	37.73

	Ophiacantha antarctica
	0.37
	0.46
	7.94
	0.91
	8.47
	46.20

	Cucumariidae sp.
	0.49
	0.00
	6.57
	0.75
	7.01
	53.21

	Scolelepis eltaninae
	0.59
	0.00
	6.31
	0.62
	6.73
	59.94

	Aurospio sp.
	0.00
	0.38
	6.15
	0.81
	6.57
	66.51

	Laonice sp. B
	0.41
	0.00
	5.39
	0.55
	5.76
	72.26

	Polynoidae sp
	0.33
	0.00
	4.93
	0.54
	5.26
	77.52

	Phyllodocidae sp.
	0.35
	0.00
	4.15
	0.62
	4.43
	81.95

	Ophiocten megaloplax
	0.40
	0.00
	2.88
	0.49
	3.08
	85.02

	Spiophanes sp.
	0.18
	0.00
	2.77
	0.47
	2.96
	87.98

	Elasipodida sp.
	0.10
	0.00
	2.75
	0.32
	2.94
	90.92


Antarctic Surface and Bottom Waters (average dissimilarity: 90.96)

	Species
	ASW Av.Abund
	BW Av.Abund
	Av. Diss
	Diss/SD
	Contrib %
	Cum.%

	Bathylasma corolliforme
	1.28
	0.84
	14.77
	1.00
	16.23
	16.23

	Tergipes antarcticus
	2.13
	0.00
	9.89
	0.46
	10.87
	27.11

	Laonice sp. A
	0.35
	0.00
	6.44
	0.61
	7.08
	34.19

	Spiophanes sp.
	0.61
	0.00
	6.25
	0.39
	6.87
	41.06

	Scolelepis eltaninae
	0.47
	0.00
	6.22
	0.76
	6.84
	47.90

	Ophiacantha antarctica
	0.00
	0.46
	5.51
	0.67
	6.06
	53.96

	Trichotropis sp.
	0.59
	0.00
	5.00
	0.39
	5.50
	59.46

	Aurospio sp.
	0.00
	0.38
	4.90
	0.65
	5.38
	64.84

	Paleonemertea sp.
	1.08
	0.00
	4.69
	0.39
	5.15
	70.00

	Rissoa sp
	0.50
	0.00
	4.01
	0.39
	4.41
	74.40

	Odontasteridae sp.
	0.47
	0.00
	3.75
	0.39
	4.12
	78.52

	Littorinimorpha spp.
	0.46
	0.00
	3.71
	0.58
	4.07
	82.60

	Phyllodocidae sp.
	0.37
	0.00
	2.99
	0.39
	3.29
	85.88

	Polyeunoa-Antarctinoe spp.
	0.36
	0.00
	2.90
	0.39
	3.19
	89.07

	Nematocarcinus lanceopes
	0.27
	0.00
	2.80
	0.39
	3.07
	92.15


Shelf and Circumpolar Deep Waters (average dissimilarity: 98.27)

	Species
	SW Av. Abund
	CDW Av.Abund
	Av. Diss
	Diss/SD
	Contrib %
	Cum.%

	Littorinimorpha spp.
	1.09
	0.00
	11.70
	0.75
	11.91
	11.91

	Polyeunoa-Antarctinoe spp.
	1.02
	0.00
	10.68
	0.83
	10.87
	22.78

	Cucumariidae sp.
	0.49
	0.00
	6.59
	0.74
	6.71
	29.49

	Scolelepis eltaninae
	0.59
	0.00
	6.40
	0.61
	6.51
	36.01

	Hexacorallia (2 sps)
	0.00
	0.37
	6.08
	0.68
	6.19
	42.20

	Laonice sp. B
	0.41
	0.00
	5.54
	0.53
	5.63
	47.83

	Ophiacantha antarctica
	0.37
	0.05
	5.33
	0.55
	5.42
	53.26

	Polynoidae sp.
	0.33
	0.00
	5.07
	0.52
	5.16
	58.42

	Phyllodocidae sp.
	0.35
	0.11
	4.80
	0.70
	4.89
	63.30

	Bathylasma corolliforme
	0.16
	0.27
	4.79
	0.46
	4.88
	68.18

	Spiophanes sp.
	0.18
	0.04
	3.21
	0.51
	3.27
	71.45

	Phyllodocinae sp.
	0.00
	0.19
	3.11
	0.43
	3.17
	74.62

	Elasipodida sp.
	0.10
	0.00
	2.93
	0.31
	2.98
	77.60

	Ophiocten megaloplax
	0.40
	0.00
	2.86
	0.49
	2.91
	80.51

	Paleonemertea sp.
	0.00
	0.26
	2.83
	0.31
	2.87
	83.38

	Pleuragramma antarctica
	0.18
	0.00
	2.71
	0.48
	2.75
	86.14

	Electrona antarctica
	0.00
	0.22
	2.49
	0.33
	2.54
	88.67

	Laonice sp. A
	0.00
	0.24
	2.45
	0.40
	2.50
	91.17


Antarctic Surface and Circumpolar Deep Waters (average dissimilarity: 96.09)

	Species
	ASW Av. Abund
	CDW Av.Abund
	Av. Diss
	Diss/SD
	Contrib %
	Cum.%

	Bathylasma corolliforme
	1.28
	0.27
	13.87
	0.76
	14.44
	14.44

	Tergipes antarcticus
	2.13
	0.00
	9.81
	0.48
	10.21
	24.65

	Laonice sp. A
	0.35
	0.24
	7.69
	0.68
	8.00
	32.65

	Paleonemertea sp.
	1.08
	0.26
	6.64
	0.52
	6.91
	39.56

	Spiophanes sp.
	0.61
	0.04
	6.63
	0.43
	6.90
	46.46

	Scolelepis eltaninae
	0.47
	0.00
	6.58
	0.70
	6.85
	53.31

	Trichotropis sp.
	0.59
	0.00
	4.96
	0.40
	5.17
	58.48

	Hexacorallia (2 sps)
	0.00
	0.37
	4.90
	0.54
	5.10
	63.58

	Electrona antarctica
	0.27
	0.22
	4.33
	0.50
	4.50
	68.08

	Rissoa sp.
	0.50
	0.00
	3.98
	0.40
	4.14
	72.22

	Phyllodocidae sp.
	0.37
	0.11
	3.74
	0.50
	3.89
	76.12

	Odontasteridae sp.
	0.47
	0.00
	3.72
	0.40
	3.87
	79.99

	Littorinimorpha spp.
	0.46
	0.00
	3.68
	0.59
	3.83
	83.81

	Nematocarcinus lanceopes
	0.27
	0.02
	2.93
	0.43
	3.05
	86.86

	Polyeunoa-Antarctinoe spp.
	0.36
	0.00
	2.88
	0.40
	3.00
	89.86

	Polynoidae sp.
	0.31
	0.00
	2.65
	0.40
	2.76
	92.62


Antarctic Bottom and Circumpolar Deep Waters (average dissimilarity: 95.04)

	Species
	BW Av. Abund
	CDW Av.Abund
	Av. Diss
	Diss/SD
	Contrib %
	Cum.%

	Bathylasma corolliforme
	0.84
	0.27
	28.05
	3.03
	29.52
	29.52

	Ophiacantha antarctica
	0.46
	0.05
	14.26
	0.89
	15.01
	44.52

	Aurospio sp.
	0.38
	0.00
	13.09
	0.87
	13.77
	58.30

	Hexacorallia (2 sps)
	0.00
	0.37
	12.22
	0.78
	12.86
	71.16

	Phyllodocinae sp.
	0.00
	0.19
	6.25
	0.48
	6.58
	77.74

	Paleonemertea sp.
	0.00
	0.26
	4.54
	0.33
	4.78
	82.51

	Electrona antarctica
	0.00
	0.22
	4.08
	0.35
	4.29
	86.80

	Laonice sp. A
	0.00
	0.24
	3.85
	0.41
	4.05
	90.86


Supplementary Material. Sequences used for the identification of larval mOTUs. These include sequences from reference sequences obtained from positively identified adults and publicly available sequences from NCBI database. These can be obtained from Antarctic Science as supplementary material from the manuscript.
