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Table S1 Results of additional univariate and multivariate PERMANOVAs to test for differences in fish assemblages
between treatment areas (mussel, seaweed or reference) (fixed) and survey dates (fixed) at both Porthallow and St Austell
Bay farms. Significant differences are highlighted with an asterisk. Where significant differences between treatment and/or
date were detected, the results of pairwise post hoc tests are shown.

PERMANOVA PERMDISP
Transforma Factors df F p F p Post-hoc
tion significance
differences between
treatments and
survey dates
(Uv) Dummy Treatment 2 5.7912  0.015% 0.643 0935 S>R
Number of  variable 95
sand eel added =1 Survey date 1 14619 0272 0.020 0934 N/A
shoals 664
Treatment x 2 1.621 0.226 N/A N/A N/A
survey date
(Uv) Total Dummy Treatment 2 3.65 0.01%* 7.90 0.001 M&S>R
MaxN-min variable *
added=0.1  Survey date 1 058 0.52 079 063 NA
o Treatment x 2 046 0.74 NA  NA NA
A survey date
__5 (Uv) Total Dummy Treatment 2 1.58 0.22 0.85 0.73 N/A
E MaxT variable Survey date 1 351 0.08 553  0.09 N/A
‘g added=0.5  Treatment x 2 035 0.70 N/A  NA NA
A survey date
(Mv) MaxN" Squareroot  Treatment 2 994 0.001*  37.08 0.002 M&S-R
min Dummy %
variable Survey date 1 097 0.48 0.65 032 NA
added=0.1  Treatment x 2 117 0.34 N/A N/A NA
survey date
(Mv) MaxT  Forth root Treatment 2 8.00 0.002*  0.51 0.61 M&S-R
Dummy Survey date 1 182 0.154 6.31 0.06 N/A
variable =1  Treatment x 2 112 0.346 N/A N/A NA
survey date
Dummy Treatment 2 0.0365 0.986 0.595 0974 N/A
(Uv) -
Number of variable 85 88
added =1 Survey date 2 24512 0.079 5260 0.007 N/A
sand eel > %
shoals Treatmentx 4  2.8354 0.024* N/A N/A 3% May: N/A
survey date 14" June: M>S
16% August: N/A
(Uv) Total Dummy Treatment 2 2239 0.001*  56.23 0.001 N/A
MaxN-min variable *
= added=0.1  Survey date 2 573 0.008* 998  0.03* N/A
/M Treatment x 4 6.01 0.002* N/A  N/A 3" May: M&S>R
3 survey date 14" June: M>S&R
2 16" August: M>S&R
f (Uv) Total Dummy Treatment 2 10.49 0.001*  8.25 0.001 N/A
2 MaxT variable *
added=0.5  Survey date 2 190 0.145 418 0.09 NA
Treatment x 4 212 0.049*  N/A N/A 37 May: N/A
survey date 14" June: M>S&R
16" August: M>S&R
(Mv) MaxN"~ Square root  Treatment 2 21.66 0.001*  4.28 0.05* N/A
min Dummy Survey date 2 11.58 0.001* 0.65 0.65 N/A
variable Treatment x 4 679 0.001* N/A N/A  39May: M-S&R, S-
added=0.1  survey date R

14" June: M-S&R
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16" August: M-S&R

(Mv) MaxT  Forth root Treatment 2 2465 0.001* 0.64 057 N/A
Dummy Survey date 2 1478 0.001* 1.16 039 NA
variable =1  Treatment x 4 786 0.001*  N/A  N/A  3“May: M-S&R, S-
survey date R

14% June: M-S&R
16" August: M-S&R
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Fig. S1 Differences in fish assemblages between seaweed, mussel and reference areas across survey dates at Porthallow
Bay farm and St Austell Bay farm in terms of A&B) number of lesser sand eel shoals (4dmmodytes spp.); C&D) abundance
based on MaxN™™" of each species (excluding Ammodytes spp); E&F) MaxT of each species (including Ammodytes spp).
Bars are plotted with mean values per area (unless otherwise stated) and error bars represent standard error (n=4 per survey).
Significant differences between treatment within survey dates are denoted with letters. NB. In C & D differences relate to
total MaxN™?", and in A & C there was no significant interaction between treatment and survey date, however there were
overall differences between treatments, which are displayed across both survey dates.
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Fig. S2 Metric MDS plots depicting multivariate analyses of fish assemblages between seaweed lines, mussel lines and
reference areas across survey dates for A) MaxN™" of different fish species, excluding Ammodytes spp., with data square
root transformed with dummy variable = 0.1 added at Porthallow Bay farm; B) MaxN"™" of different fish species, excluding
Ammodpytes spp., with data square root transformed with dummy variable = 0.1 added at St Austell Bay farm; C) MaxT of
different fish species, including Ammodytes spp., with data square root transformed with dummy variable = 1 added at
Porthallow Bay farm; D) MaxT of different fish species, including Ammodytes spp., with data square root transformed
with dummy variable = 1 added at St Austell Bay farm. All plots are ordinated based on Bray-Curtis similarity matrices of
species. N=4 for each treatment in each survey.

Table S2 Fish species caught over the survey dates at both farms, detailing which treatment areas (mussel, seaweed or
reference area) fish were caught in, and whether they are typically pelagic or demersal. Number of fish of each species caught
per survey is detailed (n) with their averaged standard, fork and tail lengths, body depth and mass, presented with the standard
error. Averaged percentage contributions of different taxa to total stomach content biomass are also presented up to 95%
contributions.

Survey Species Treatment n  Standard Fork Total Body Mass Stomach contents
area length length length depth (g)
caught in (cm) (cm) (cm) (cm)
and
pelagic/
demersal
association
St Austell  H. Seaweed 10 26.99 + 2797 29.57 251+ 777+ Amphipod (86.23%)
03/05/22 lanceolatus  Pelagic 0.50 +046 +£047 0.05 4.26 Fish (13.68%)
S. scombrus  Reference 10 2425+ 252+ 271+ 486+ 227.6 Fish(51.98%)
Pelagic 2.28 2.34 2.38 0.26 + Amphipod (35.48%)
23.28  Crab (9.87%)
P. Seaweed 1 40 42 44 9.5 741 Fish (94.80%)
pollachius Pelagic Crab (4.63%)
S. stellaris Seaweed 1 62 NA 66 7 880 Fish (55.37%)
Demersal Worm (21.88%)
Crab (20.87%)
Porthallow H. Seaweed 10 265+ 28.06 29+ 2.8+ 70.33  Amphipod (67.40%)
06/05/22 lanceolatus  Pelagic 0.73 +0.58 0.70 0.3 +3.09 Fish (32.15%)
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P. Seaweed 4 3075+ 3325 3425 75+ 375+  Fish (85.06%)
pollachius Pelagic 2.78 +2.72 +£272 0.54 76.08  Amphipod (9.09%)
L. mixtus Seaweed 2 295+ NA 33+£1 525+ 264+  Mussel (76.31%)
(? and &) Demersal 1.50 2.25 153 Gastropod (19.70%)
Crab (4.00%)
L. bergylta  Seaweed 1 28 NA 32.5 9.5 589 Mussel (100%)
Demersal
Porthallow H. Seaweed 10 261+ 27.1+ 2835 2,61+ 657+ Amphipod (67.42%)
31/05/22 lanceolatus  Mussel 1.07 1.07 +1.14 0.26 8.87 Fish (31.10%)
P. Mussel 2 3175+ 34+4 35+4 85+ 460+  Fish (92.05%)
pollachius Pelagic 4.25 1 185 Amphipod (7.89%)
L. mixtus Mussel 1 245+ NA 27.5 5.5 238.3  Mussel (100%)
)] Demersal NA
S. scombrus  Seaweed 2 27+£25 28 £ 3025 5+ 235+  Fish (100%)
Pelagic 2.5 +325 0.5 75
L. bergylta  Mussel I 31£NA NA 35 10 673 Bivalve other (89.62%)
Demersal Crab (5.92%)
Amphipod (3.90%)
St Austell  H. Seaweed 10 28.1+ 29.25 3045 263+ 879+ Amphipod (99.78%)
14/06/22 lanceolatus ~ Mussel 0.96 +0.55 +£0.60 0.61 0.07
Pelagic
S. scombrus  Seaweed 4 29+£046 29.63 3138 5.68+ 29575 Amphipod (73.92%)
Mussel +043 +£055 0.14 + Fish (24.98%)
Pelagic 17.05
T. trachurus  Mussel 2 255+ 265+ 295+ 6.15+ 25375 Amphipod (100%)
Pelagic 0.50 0.5 0.5 0.05 +
16.75
L. bergylta  Seaweed 2 33+£2.00 NA 382 10.75 959.5  Mussel (90.52%)
Mussel +0.25 +24.5 Amphipod (6.06%)
S. stellaris Mussel I NA NA 59 7 777 Crab (84.61%)
Other (10.93%)
St Austell  P. Mussel 5 143+ 151+ 156+ 34+ 384+ Amphipod (98.33%)
16/08/22  pollachius Pelagic 0.37 0.49 0.49 0.17 2.89 Mussel (1.36%)
(all
juvenile)
T. trachurus  Mussel 10 1825+ 1945 21.15 413+ 8550 Amphipod (86.46%)
Pelagic 0.75 +0.77 +0.81 0.16 +8.03  Other (7.60%)
Fish (5.56%)
S. scombrus  Mussel 3 2767+ 285+ 30.67 533+ 259.73 Fish (66.67%)
Pelagic 1.33 1.26 +1.33 0.17 + Amphipod (33.33%)
21.11
L. bergylta  Mussel 1 32 NA 36 10 696.7  Mussel (91.01%)
Demersal Other (6.53%)
L. mixtus Mussel 1 242 NA 27.5 5.5 235.2  Crab (99.63%)
(@) Demersal
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Fig. S3 Differences in stomach contents of all fish caught over all surveys throughout the study, presented as percentage
contributions of total stomach content biomass (wet weight).
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Table S3 Percentage contributions of individual fish species to observed differences between treatment and survey
dates in Porthallow Bay, as determined by SIMPER analysis. MaxN abundance values were square-root transformed
prior to analysis.

Taxa Av. Abund Av. Abund. Av.Diss  Diss/SD Contrib% Cum.%
Mussel Seaweed

C. labrosus 1.18 1.32 20.31 0.98 34.97 34.97

Juveniles 1.19 1.10 18.19 1.16 31.31 66.28

H. lanceolatus 1.22 0.65 13.32 1.09 22.93 89.21
Mussel Reference

H. lanceolatus 1.22 0.00 35.76 1.22 35.76 35.76

C. labrosus 1.18 0.00 33.73 1.05 33.73 69.49

Juveniles 1.19 0.00 23.87 0.95 23.87 93.35
Seaweed Reference

C. labrosus 1.32 0.00 40.83 1.65 40.83 40.83

Juveniles 1.10 0.00 28.94 1.04 28.94 69.77

H. lanceolatus 0.65 0.00 20.57 1.22 20.57 90.34
6" May 31 May

Juveniles 1.13 0.40 23.97 1.23 38.85 38.85

C. labrosus 0.87 0.80 19.01 1.08 30.81 69.66

H. lanceolatus 0.59 0.66 11.92 0.91 19.33 88.99

Table S4. Percentage contributions of individual fish species to observed differences between treatment and survey
dates in St Austell Bay, as determined by SIMPER analysis. MaxN abundance values were square-root transformed
prior to analysis.

Taxa Av. Abund  Av. Abund. Av. Diss Diss/SD Contrib% Cum.%
Mussel Seaweed

T. trachurus 2.91 0.00 39.59 0.99 44.12 44.12

H. lanceolatus 1.64 0.25 18.33 1.16 20.43 64.54

C. labrosus 1.00 0.73 17.92 0.91 19.97 85.51
Mussel Reference

T. trachurus 2.91 0.29 33.96 0.95 35.74 35.74

H. lanceolatus 1.64 0.00 28.98 1.10 30.49 66.23

C. labrosus 1.00 0.00 13.84 0.66 14.56 80.79
Seaweed Reference

Juveniles 0.39 0.74 35.86 0.96 42.01 42.01

C. labrosus 0.73 0.00 26.63 0.80 31.19 73.20
3 May 14™ June

Juveniles 0.90 0.06 36.24 0.86 46.94 46.94

C. labrosus 0.87 0.70 16.87 0.74 21.85 68.80

H. lanceolatus 1.36 0.53 10.04 0.84 13.01 81.81
34 May 16™ August

Juveniles 0.90 0.17 28.20 0.73 31.80 31.80

T. trachurus 0.08 2.57 23.83 0.77 26.88 58.68

C. labrosus 0.87 0.17 15.82 0.65 17.85 76.52
14™ June 16™ August

T. trachurus 0.55 2.57 29.83 1.09 37.05 37.05

Juveniles 0.06 0.17 19.67 0.53 24.43 61.47

C. labrosus 0.70 0.17 19.25 0.57 23.90 85.38
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Table S5 Percentage contributions of individual fish species to observed differences between treatment and survey
dates in Porthallow Bay, as determined by SIMPER analysis. MaxN™" abundance values were square-root
transformed prior to analysis.

Taxa Av. Abund Av. Abund. Av.Diss  Diss/SD Contrib% Cum.%
Mussel Seaweed

H. lanceolatus 0.40 0.19 21.15 1.35 3242 3242

Juveniles 0.38 0.17 19.69 1.10 30.19 62.61

C. labrosus 0.23 0.23 18.08 0.91 27.72 90.33
Mussel Reference

H. lanceolatus 0.40 0.00 41.19 1.28 41.19 41.19

C. labrosus 0.23 0.00 28.05 0.89 28.05 69.24

Juveniles 0.38 0.00 25.29 0.84 25.29 94.53
Seaweed Reference

C. labrosus 0.23 0.00 37.15 1.40 37.15 37.15

Juveniles 0.17 0.00 26.78 0.95 26.78 63.93

H. lanceolatus 0.19 0.00 26.75 1.28 26.75 90.68
6" May 31 May

Juveniles 0.30 0.07 25.03 1.16 37.46 37.46

H. lanceolatus 0.17 0.22 18.45 1.10 27.61 65.07

C. labrosus 0.14 0.17 16.33 0.93 24.43 89.50

Table S6 Percentage contributions of individual fish species to observed differences between treatment and survey
dates in St Austell Bay, as determined by SIMPER analysis. MaxN™" abundance values were square-root
transformed prior to analysis.

Taxa Av. Abund  Av. Abund. Av. Diss Diss/SD Contrib% Cum.%
Mussel Seaweed

T. trachurus 0.93 0.00 41.31 0.99 45.17 45.17

H. lanceolatus 0.61 0.08 23.52 1.23 25.72 70.89
Mussel Reference

T. trachurus 0.93 0.05 37.62 1.00 38.83 38.83

H. lanceolatus 0.61 0.00 35.14 1.16 36.27 75.10
Seaweed Reference

Juveniles 0.12 0.15 35.14 0.96 40.24 40.24

C. labrosus 0.18 0.00 27.45 0.79 31.44 71.68
3 May 14™ June

Juveniles 0.23 0.01 3791 0.92 47.23 47.23

C. labrosus 0.25 0.13 15.67 0.68 19.53 66.76

H. lanceolatus 0.53 0.16 13.48 0.92 16.80 83.56
3 May 16™ August

Juveniles 0.23 0.04 28.78 0.78 31.93 31.93

T. trachurus 0.01 0.82 24.00 0.79 26.64 58.57

C. labrosus 0.53 0.00 15.39 0.97 17.08 75.65
14™ June 16™ August

T. trachurus 0.14 0.82 36.72 1.23 43.57 43.57

Juveniles 0.01 0.04 20.38 0.54 24.18 67.75

C. labrosus 0.13 0.03 17.43 0.52 20.68 88.43
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Table S7 Percentage contributions of individual fish species to observed differences between treatment and survey
dates in Porthallow Bay, as determined by SIMPER analysis. MaxT values were forth-root transformed prior to
analysis.

Taxa Av. Abund Av. Abund. Av.Diss  Diss/SD Contrib% Cum.%
Mussel Seaweed

Ammodytes spp. 1.83 3.17 12.99 1.22 26.26 26.26

Juveniles 1.70 1.48 11.36 1.15 22.97 49.23

H. lanceolatus 2.19 1.32 11.08 1.37 22.40 71.63
Mussel Reference

H. lanceolatus 2.19 0.00 28.23 1.10 33.85 33.85

Juveniles 1.70 0.00 17.29 0.81 20.73 54.58

Ammodytes spp. 1.83 1.47 16.76 1.02 20.09 74.67
Seaweed Reference

Ammodytes spp. 3.17 1.47 27.87 1.28 37.19 37.19

Juveniles 1.48 0.00 14.63 0.87 19.52 56.71

C. labrosus 1.32 0.00 14.61 1.29 19.50 76.21
6" May 31 May

Ammodytes spp. 2.05 2.26 32.53 0.86 53.40 53.40

Juveniles 1.65 0.47 10.87 0.89 17.85 71.25

Table S8 Percentage contributions of individual fish species to observed differences between treatment and survey dates
in St Austell Bay, as determined by SIMPER analysis. MaxT values were forth-root transformed prior to analysis.

Taxa Av. Abund Av. Abund. Av.Diss  Diss/SD Contrib% Cum.%
Mussel Seaweed

T. trachurus 2.61 0.00 39.31 1.01 42.25 42.25

H. lanceolatus 2.40 0.29 20.50 1.19 22.03 64.28

C. labrosus 0.86 0.63 10.74 0.95 11.54 75.81
Mussel Reference

T. trachurus 2.61 0.16 32.35 0.98 36.23 36.23

H. lanceolatus 2.40 0.00 28.18 1.17 31.56 67.80

Juveniles 0.00 1.14 14.25 0.93 15.96 83.76
Seaweed Reference

Ammodytes spp. 0.50 0.53 31.14 0.86 36.55 36.55

Juveniles 0.57 1.14 23.55 0.77 27.64 64.19

C. labrosus 0.63 0.00 12.30 0.61 14.44 78.63
3 May 14™ June

Juveniles 1.37 0.08 26.48 0.92 35.33 35.33

Ammodytes spp. 0.62 0.93 18.23 1.11 24.33 59.66

C. labrosus 0.81 0.55 9.00 0.80 12.01 71.67
3 May 16™ August

Juveniles 1.37 0.26 26.36 0.80 29.91 29.91

T. trachurus 0.12 1.87 17.69 0.76 20.07 49.98

H. lanceolatus 1.71 0.00 16.22 0.90 18.41 68.39

P. pollachius 0.56 0.00 9.05 0.51 10.27 78.66
14™ June 16™ August

Ammodytes spp. 0.93 0.00 27.15 0.86 33.54 33.54

C. labrosus 0.55 0.14 15.84 0.50 19.57 53.10

T. trachurus 0.78 1.87 14.33 0.89 17.71 70.81
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Table S9 Fish species recorded in the study (either via BRUV survey or direct catch) with trophic levels, typical
diets and spawning dates detailed. Trophic level information collated from FishBase Trophic Ecology (Froese et al.
1992, Froese and Pauly 2023).

Fish species Trophic Typical diet Spawning months References
level (£ (and regions
SE) determined from)
Chelon 2.6+ Adults feed mainly on benthic July & August: UK Kottelat & Freyhof
labrosus 0.32 diatoms, epiphytic algae, small 2007, Muus &
invertebrates and detritus, Nielsen 1999
juveniles only feed on
zooplankton
Ammodytes 3.1+0.1 Adults feed on zooplankton and F,M, A; S, O,N: Bauchot 1987, Reay
tobianus some large diatoms Northeast Atlantic 1986
(representative
of Ammodytes
spp.)
Labrus 3.2+0.0 Feed on crustaceans and mollusks A, M, J, J, A: UK Quignard & Pras
bergylta 1986
Spondyliosoma  3.3+0.2 Omnivorous, feeding on April & May: UK Bauchot & Hureau
cantharus seaweeds and small invertebrates, 1990,
especially crustaceans Druzhinin 1976,
Wheeler 1969
Dicentrarchus 35+ Feed chiefly on shrimps and M, A, M, J: UK Tortonese 1986,
labrax 0.50 mollusks, also on fishes. Kottelat & Freyhof,
Juveniles feed on invertebrates, 2007
taking increasingly more fish with
age. Adults piscivorous
Scomber 3.6+0.2 Feed on zooplankton and small May & June: UK Collette & Nauen
scombrus fish 1983, Muus &
Nielsen 1999
Trachurus 3.7+ 0.0 Feed on fish, crustaceans, and A, M, ], J: Ireland Smith-Vaniz 1986,
trachurus cephalopods Eltink &
Vingerhoed, 1989
Labrus mixtus 39+ Feed mainly on crustaceans but M, ], J: UK Quignard & Pras
0.62 also fishes and mollusks and 1986, Muus &
worms Nielsen 1999
Hyperoplus 4.0+ 0.1 Feeds initially on zooplankton, A, M, ], ], A, S: North  Muus & Dahlstrom
lanceolatus later small fish (clupeids and Sea 1974,
ammodytids) dominate the diet Muus & Nielsen
1999
Scyliorhinus 4.0+ 0.3 Feed on bottom-living M, A,M,J,J,A,S,0O: Ford 1921,
stellaris invertebrates such as mollusks, UK Compagno 1984
crustaceans and cephalopods, and
on demersal fishes (e.g. sharks, S.
canicula)
Pollachius 43+0.3 Crustaceans and fish JLE,M, A, M: Svetovidov 1986,
pollachius Northeast Atlantic Naylor 2021
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