Table S1. Total abundance of sponges (number of patches) from the undersides of boulders found at two sites at Lough Hyne (WC = West Cliff and WH = Whirlool Cliff) for small (Small<150 cm2), medium (Med, 151-400 cm2), large (Large, 401-750 cm2), and very large boulders (VLarge>750 cm2) across both 2000 and 2022. Asterisks (*) represent species found in 2000 and crosses (X) species found in 2001. Overall species for 2000 and 2022 (in brackets) are shown.
[image: ]




Table 2. The results from SIMPER analysis to determine the species most responsible for differences between samples. The codes (V1, V2 etc correspond to the codes in Table S1).
SIMPER
Similarity Percentages - species contributions

Two-Way Analysis

Data worksheet
Name: Data2
Data type: Other
Sample selection: All
Variable selection: All

Parameters
Resemblance: S17 Bray-Curtis similarity
Cut off for low contributions: 70.00%

Site – levels

SITE 1 = West Cliff
SITE 2 = Whirlpool Cliff

Boulder size - levels:
1 = Small boulders
2 = Medium boulders
3 = Large boulders
4 = Very Large Boulders

Factor Groups
Sample	Site x Boulder size
WC Small 00	1 x 1
WC Small 22	1 x 1
WC Medium 00	1 x 2
WC Medium 22	1 x 2
WC Large 00	1 x 3
WC Large 22	1 x 3
WC VLarge 00	1 x 4
WC VLarge22	1 x 4
WH Small 00	2 x 1
WH Small 22	2 x 1
WH Medium 00	2 x 2
WH Medium 22	2 x 2
WH Large 00	2 x 3
WH Large 22	2 x 3
WH Large 00	2 x 4
WH VLarge 22 2 x 4
Examines Site groups (across all Boulder size groups)
Group 1
Average similarity: 89.68
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Group 2
Average similarity: 88.54
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Groups 1  &  2
Average dissimilarity = 28.92
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Examines Boulder size groups
(across all Site groups)
Group 1
Average similarity: 91.25
[image: ]
Group 2
Average similarity: 87.56
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Group 3
Average similarity: 89.89
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Group 4
Average similarity: 87.73
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Groups 1  &  2
Average dissimilarity = 26.56
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Groups 1  &  3
Average dissimilarity = 28.91
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Groups 2  &  3
Average dissimilarity = 18.66
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Groups 1  &  4
Average dissimilarity = 31.53
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Groups 2  &  4
Average dissimilarity = 20.35
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Groups 3  &  4
Average dissimilarity = 15.02
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Figure S1. Examples of communities on the undersides of boulders at Lough Hyne. A = Haliclona sp. 1, B = Scypha ciliatum, C = Haliclona sp. 2, D = Chelonaplysilla sp., E = Clathrina coriacea, F = Mycale macilenta, G = Plakortis implex, H = Dysidea fragilis, I = Dercitus bucklandi.
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Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%

V23 0 3.91 2.33 13.71 8.79 8.79
V14 2.01 3.87 1.76 1.38 6.62 15.41
V9 0 2.77 1.64 2.63 6.16 21.57
V18 0 2.66 1.61 412 6.05 27.62
V39 3.5 2.9 1.26 1.52 4.75 32.37
V22 0 1.76 1.01 0.94 3.8 36.16
V33 1.47 214 1 2.18 3.78 39.94
V19 212 2.35 1 5.16 3.76 43.7
V37 0.45 1.71 0.99 1.11 3.74 47.44
V34 2.09 1.92 0.98 1.87 3.68 51.12
V13 3 1.4 0.96 2.09 3.63 54.76
V38 0 1.36 0.78 0.92 2.95 57.71
V24 1.61 0.69 0.77 1.34 2.91 60.62
V6 0.69 1.04 0.75 1.06 2.81 63.44
V15 3.63 4 0.69 2.24 2.61 66.04
V3 3.79 2.71 0.69 0.99 2.58 68.62

V27 0 1.04 0.65 0.93 2.44 71.06
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WCSmall 00 WCMed 00 WCLarge 00 WCVLarge 00 WHSmall 00 WHMed 00 WHLarge 00 WHVLarge 00 WCSmall 22 WCMed 22 WCLarge 22 WCVLarge 22  WHSmall 22 WHMed 22 WHLarge 22 WHVLarge 22

Antho inconstans (V1) 0 0 2 3 15 4 4 1 1 0 1 1 9 2 6 1
Aplysia roscea (V2) 156 96 80 84 255 156 152 70 177 104 87 76 277 145 165 84
Aplysilla sulfurea (V3) 26 20 26 5 75 4 30 12 20 28 15 1 89 16 40 6
Clathrina coriacea (V4) 325 212 282 271 90 148 78 90 325 266 301 314 99 132 60 72
Cliona (V5) 0 0 2 1 0 0 0 0 0 0 0 1 0 0 2 2
Dercitus bucklandi (V6) 0 8 1 1 0 15 2 2 0 6 3 6 2 3
Dysidea fragilis (V7) 377 212 158 169 150 156 232 142 410 230 120 144 167 133 251 163
Dysidea pallescens (V8) 0 0 2 1 0 0 1 1 0 0 2 1 0 0 3 1
Esperiposis fucorum (V9) 0 4 14 33 0 52 30 13 0 5 16 38 0 40 21 8
Grantia compressa (V10) 0 0 0 0 0 0 2 0 0 0 0 0 1 1 1 0
Halichondria bowerbanki (V11) 0 0 14 5 0 0 1 1 0 8 6 7 0 0 0 0
Haliclona sp. 1 B (V12) 13 12 16 19 0 0 8 1 8 20 25 16 0 0 5 1
Haliclona sp. 2 B (V13) 39 4 10 5 15 2 2 8 22 8 14 1 10 5 1 3
Haliclona sp. 3 B (V14) 0 100 24 35 45 16 30 12 2 120 33 24 66 24 17 8
Haliclona sp. 4 B (V15) 13 44 8 60 120 48 72 35 8 56 16 49 133 71 66 12
Haliclona sp. 5 B (V16) 39 28 20 21 60 8 12 3 41 36 29 14 49 19 21 7
Haliclona sp. 6 B (V17) 39 68 56 51 90 52 40 23 26 74 66 42 110 75 45 18
Haliclona sp. 7 B (V18) 0 16 38 38 0 16 2 1 0 23 35 47 0 5 1 2
Haliclona sp. 8 B (V19) 78 16 30 31 0 8 80 18 60 15 20 44 0 4 92 40
Hymedesmia coriacea (V20) 65 136 46 95 45 80 80 42 70 120 62 110 42 69 71 30
Hymedesmia jecusculum? (V21) 0 0 0 2 0 0 2 4 0 0 0 4 0 0 0 2
Hymedesmia pansa (V22) 0 0 0 1 0 28 8 20 0 0 0 3 0 38 16 8
Hymedesmia pauperatus (V23) 0 28 26 27 0 76 10 33 0 38 35 22 0 70 20 16
Hymeniacidon perleve (V24) 13 1 18 10 1 2 1 1 8 3 12 4 4 3 2 1
lophon hyndmani (V25) 0 0 0 3 0 0 0 0 1 2 2 1 0 0 0 0
Lecosolenia complicata (V26) 65 64 84 34 120 24 6 4 88 70 100 66 110 36 1 8
Leuconia nivea (V26) 0 8 26 5 0 0 0 0 0 6 15 2 0 0 0 0
Microciona fallax (V28) 0 4 1 1 0 0 0 0 0 0 1 1 0 0 0 0
Microciona strepsitoxa (V29) 0 0 0 1 0 0 10 3 0 0 0 0 0 0 6 8
Mycale contarenii (V30) 0 2 34 15 0 0 0 0 0 0 15 26 0 0 0 0
Mycale macilenta (V31) 0 1 8 4 0 0 0 0 0 0 2 2 0 0 0 0
Mycale rotalis (V32) 0 0 0 12 0 0 8 3 0 0 0 2 0 0 0 6
Myxilla roscea (V33) 26 8 34 28 0 12 24 10 12 4 18 19 0 8 36 15
Pachymastia johnstoni (V34) 0 8 4 3 60 4 24 9 0 1 1 2 70 23 33 8
Plakortis simplex (V35) 858 408 422 310 570 176 226 153 1011 700 512 344 410 220 260 180
Pseudosuberites sulphureus (V36) 2 0 0 0 60 0 0 0 0 0 0 0 0 8 0 0
Scypha cilatum (V37) 0 24 16 15 0 0 2 1 0 36 18 12 1 0 1 3
Spanioplon armaturum (V38) 0 0 10 3 0 20 2 3 0 0 6 1 0 10 8 1
Phorbas dives (V39) 52 2 2 22 15 112 24 39 60 15 8 36 22 60 34 29
Phorbas plumosum (V40) 13 28 22 8 15 16 2 10 8 20 15 9 22 10 6 6
Suberites boulder (V41) 13 8 8 4 75 32 36 22 8 7 4 6 99 40 27 15
Terpios fugax (V42) 0 0 2 9 0 12 4 1 0 0 5 12 33 17 7 2
Tethya aurantium (V43) 0 4 0 0 0 0 1 0 0 0 1 0 0 2 0 0
Non-identifed (V44) 6 4 6 12 1 1 3 5 3 5 3 3 3 7 9 7









WCSmall 00 WCMed 00 WCLarge 00 WCVLarge 00 WHSmall 00 WHMed 00 WHLarge 00 WHVLarge 00 WCSmall 22 WCMed 22 WCLarge 22 WCVLarge 22 WHSmall 22 WHMed 22 WHLarge 22 WHVLarge 22

Antho inconstans (V1) 0 0 2 3 15 4 4 1 1 0 1 1 9 2 6 1

Aplysia roscea (V2) 156 96 80 84 255 156 152 70 177 104 87 76 277 145 165 84

Aplysilla sulfurea (V3) 26 20 26 5 75 4 30 12 20 28 15 1 89 16 40 6

Clathrina coriacea (V4) 325 212 282 271 90 148 78 90 325 266 301 314 99 132 60 72

Cliona (V5) 0 0 2 1 0 0 0 0 0 0 0 1 0 0 2 2

Dercitus bucklandi (V6) 0 8 1 1 0 15 2 2 0 6 3 6 2 3

Dysidea fragilis (V7) 377 212 158 169 150 156 232 142 410 230 120 144 167 133 251 163

Dysidea pallescens (V8) 0 0 2 1 0 0 1 1 0 0 2 1 0 0 3 1

Esperiposis fucorum (V9) 0 4 14 33 0 52 30 13 0 5 16 38 0 40 21 8

Grantia compressa (V10) 0 0 0 0 0 0 2 0 0 0 0 0 1 1 1 0

Halichondria bowerbanki (V11) 0 0 14 5 0 0 1 1 0 8 6 7 0 0 0 0

Haliclona sp. 1 B (V12) 13 12 16 19 0 0 8 1 8 20 25 16 0 0 5 1

Haliclona sp. 2 B (V13) 39 4 10 5 15 2 2 8 22 8 14 1 10 5 1 3

Haliclona sp. 3 B (V14) 0 100 24 35 45 16 30 12 2 120 33 24 66 24 17 8

Haliclona sp. 4 B (V15) 13 44 8 60 120 48 72 35 8 56 16 49 133 71 66 12

Haliclona sp. 5 B (V16) 39 28 20 21 60 8 12 3 41 36 29 14 49 19 21 7

Haliclona sp. 6 B (V17) 39 68 56 51 90 52 40 23 26 74 66 42 110 75 45 18

Haliclona sp. 7 B (V18) 0 16 38 38 0 16 2 1 0 23 35 47 0 5 1 2

Haliclona sp. 8 B (V19) 78 16 30 31 0 8 80 18 60 15 20 44 0 4 92 40

Hymedesmia coriacea (V20) 65 136 46 95 45 80 80 42 70 120 62 110 42 69 71 30

Hymedesmia jecusculum? (V21) 0 0 0 2 0 0 2 4 0 0 0 4 0 0 0 2

Hymedesmia pansa (V22) 0 0 0 1 0 28 8 20 0 0 0 3 0 38 16 8

Hymedesmia pauperatus (V23) 0 28 26 27 0 76 10 33 0 38 35 22 0 70 20 16

Hymeniacidon perleve (V24) 13 1 18 10 1 2 1 1 8 3 12 4 4 3 2 1

Iophon hyndmani (V25) 0 0 0 3 0 0 0 0 1 2 2 1 0 0 0 0

Lecosolenia complicata (V26) 65 64 84 34 120 24 6 4 88 70 100 66 110 36 1 8

Leuconia nivea (V26) 0 8 26 5 0 0 0 0 0 6 15 2 0 0 0 0

Microciona fallax (V28) 0 4 1 1 0 0 0 0 0 0 1 1 0 0 0 0

Microciona strepsitoxa (V29) 0 0 0 1 0 0 10 3 0 0 0 0 0 0 6 8

Mycale contarenii (V30) 0 2 34 15 0 0 0 0 0 0 15 26 0 0 0 0

Mycale macilenta (V31) 0 1 8 4 0 0 0 0 0 0 2 2 0 0 0 0

Mycale rotalis (V32) 0 0 0 12 0 0 8 3 0 0 0 2 0 0 0 6

Myxilla roscea (V33) 26 8 34 28 0 12 24 10 12 4 18 19 0 8 36 15

Pachymastia johnstoni (V34) 0 8 4 3 60 4 24 9 0 1 1 2 70 23 33 8

Plakortis simplex (V35) 858 408 422 310 570 176 226 153 1011 700 512 344 410 220 260 180

Pseudosuberites sulphureus (V36) 2 0 0 0 60 0 0 0 0 0 0 0 0 8 0 0

Scypha cilatum (V37) 0 24 16 15 0 0 2 1 0 36 18 12 1 0 1 3

Spanioplon armaturum (V38) 0 0 10 3 0 20 2 3 0 0 6 1 0 10 8 1

Phorbas dives (V39) 52 2 2 22 15 112 24 39 60 15 8 36 22 60 34 29

Phorbas plumosum (V40) 13 28 22 8 15 16 2 10 8 20 15 9 22 10 6 6

Suberites boulder (V41) 13 8 8 4 75 32 36 22 8 7 4 6 99 40 27 15

Terpios fugax (V42) 0 0 2 9 0 12 4 1 0 0 5 12 33 17 7 2

Tethya aurantium (V43) 0 4 0 0 0 0 1 0 0 0 1 0 0 2 0 0

Non-identifed (V44) 6 4 6 12 1 1 3 5 3 5 3 3 3 7 9 7
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4.43
4.24
3.94
3.48
3.33
3.22
2.87

2.8
2.71
2.82
2.66

7.01
6.36
6.04
5.25
4.93
4.65
4.31
3.85
3.68
3.39
2.93
2.92
2.87
2.84
2.78

Sim/SD

4.27
5.56
3.82
4.22
5.5
5.11
9.32
3.05
3.46
3.47
1.35
27.26
5.62
3.88
1.84

Contrib%

7.82
7.09
6.74
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14.91
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3.31
3.27
3.02
2.93
2.75

Sim/SD

8.74
12.21
9.88
9.5
69.99
4.58
6.32
5.35
6.15
4.37
2.22
2.48
1.44
2.35
1.36

Contrib%

7.18
6.73
6.55

5.9
5.18
5.07
4.99

4.6
4.46
3.88
3.74
3.69
3.41
3.31
3.11

Cum.%

7.18
13.91
20.46
26.35
31.53

36.6
41.59
46.19
50.66
54.53
58.27
61.97
65.37
68.68
71.79
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Species
V12
V34
V42
V37
V22
V14
V19
V45
V30
V18
V41
V27
V24
V26
V39
V15
V1
V11
V33
V4
V32
V13
V6

Av.Abund

2.8
0.96
0.97
2.38
0.17
2.87
3.48
0.22
1.69

2.6
2.06
1.64
1.97
4.24
2.61
3.22
0.57
1.34
2.82
5.65
0.47
2.28
0.69

Av.Abund

0.5
3.05
2.24
0.48
2.16
3.15
2.42
1.91

0
0.94
3.62

0

0.6
2.85
3.58
4.06

1.5

0

2.1
4.54
0.93
1.54

0.9

1.34
1.28
1.23
1.11
1.09
1.07
1.03
0.98
0.92
0.91
0.91
0.89
0.88
0.88
0.87
0.78
0.76
0.73
0.67
0.64
0.64
0.61

0.6

271

1.4
1.59
1.77
1.41
1.12
0.99
2.39
1.11
1.12
3.05
1.46
1.74
1.43
1.17
1.35

1.6
1.23
0.89
2.95
1.02
1.75
0.94

Contrib%

4.62
4.42
4.24
3.83
3.78
3.7
3.55
3.39
3.18
3.15
3.14
3.07
3.04
3.03
3
2.7
2.61
2.52
2.31
2.21
2.21
2.1
2.08

Cum.%

4.62
9.04
13.28
17.11
20.89
24.59
28.14
31.53
34.71
37.86
41
44.07
47.11
50.14
53.14
55.84
58.46
60.98
63.29
65.5
67.71
69.82
71.9
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Species
V35

Av.Abund

6.51
5.52
5.35
5.17
4.55
4.01
4.05
3.86
3.79

3.5
3.63
3.44

8.31
7.14
6.85
6.73
5.74
5.17

4.92
4.72
4.43
4.41
4.13

Sim/SD

5.45
4.55
26.72
3.63
50.04
5.62
8.41
16.36
6.85
2.86
2.3
2.71

Contrib%

9.11
7.83

7.5
7.38
6.29
5.67
5.48
5.39
5.17
4.85
4.83
4.53

Cum.%

9.11
16.94
24.44
31.82
38.11
43.78
49.26
54.65
59.82
64.67

69.5
74.03
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Species Av.Abund Av.Sim Sim/SD Contrib% Cum.%

V35 5.79 6.26 7.73 7.15 7.15
V7 5.19 5.73 11.44 6.55 13.7
V4 5.21 5.73 11.3 6.54 20.24
V2 4.82 5.34 271 6.09 26.33
V20 4.59 5.06 9.17 5.78 32.11
V17 4.21 4.59 14.48 5.24 37.35
V15 4 4.3 125.29 4.91 42.26
V23 3.91 4.25 7.01 4.86 47.11
V14 3.87 4.18 2.77 4.77 51.88
V26 3.82 414 4.86 4.73 56.61
V16 3.04 3.12 3.13 3.56 60.17
V41 2.87 3.1 2.97 3.54 63.72
V40 2.91 3.05 5.23 3.48 67.19

V9 2.77 2.95 1.86 3.37 70.57










