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Species move northwards and
eastwards with increasing
temperatures

Warmer species ‘win’
Cooler species ‘lose’

Mobile species fair better

Connectivity is important for
resilience

Summarised from Couce et al.
(2025) Marine Biology



 SW at forefront for ‘new’ species
from warmer waters

* Octopus in huge numbers in SW
in 2025

e Consumed large numbers of
crabs / lobster

* [nitially major problems for local
fishers

* But big export market for
octopus
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* [aminaria ochroleuca —warm
water kelp in SW England

* Invasive species - but through
climate

°* movement

* Highly productive but lower
biodiversity

* Habitat forming, so affects other
species

Pessarrodona et al. 2018 —J Ecology



Conservation
focussing on function
and resilience

* Conservation typically
associated with protected
‘features’— species or broad
scale habitats

* Functionis mentioned - but
poorly understood

* Species will change

* Adaptive management may be
needed




Ecological

~ Resilience

* Linked to:

Function

Biodiversity

Movement

Habitat complexity
Habitat connectivity
Removal of disturbances



Zone 2 Rockpool zone
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Figure 6: Total number of species recorded on seven features of the 3DPARE reefs in
the UK after 6 months compared to the artificial and natural reference sites.

Hall et al. Coasts, Marine Structures and Breakwaters 2023.

ransform: Square root
[Resemblance: S17 Bray Curtis similarity {+d

02t Habitat
4 3DPARE
™ Reference Natural
A v Reference Artificial
Y 2 # Sand
014 Twub:l‘ byA A *
o Corkwi: wr:sﬂ‘
& ol
8 Thicklip gre: m“
Ballar wras:
*
01+
-0.2+, } ' L ' |
-0.2 -0.1 0 0.1 02 03

Greenhill et al., in prep

Mean number of species

—

2020

Neon.damselfish
Checkerboard.wrasse

Red.mouth.grouper
Three.spot.damselfish

Blue streak wrasse
Crescent.wrasse
05- Flagtail triggerfish

L]
e

‘e,

Mimic.surgeonfish
0.0- Tricolour.pamotfish o

Lined.bristletooth. surgeonfish

o @

-

3

Black.lip.butteryfish

Moorish.Idol “
.

Trumpetfish
Orange.spine.unicornfish
Pearl.scale.angelfish
Bicolour.chromis

10 05 00

Boakes et al. 2024

2 l;i 1
Year

. ‘-epottodvgmen.eei
.

Habitat
- AR

+- Sand

dta.habitat
® AR-2020
* AR-2021
* AR-2022
® CR-2020
® CR-2021
* CR-2022
¢  Sand-2020
* Sand-2021
® Sand-2022



B Treatment area &

2D Stress: 0.19 survey date:
50 A. A Seaweed 1
T tfachurus Juvenlles @ Mussel 03/05/22
! [l Reference )
oY) A Seaweed ]
1]
g 0 ‘ O Mussel }14/05/22
C. ] Reference J
 labraO
H. lanceolatus @ AA V¥V Seaweed ]
* Mussel }16/08/22
-50 ’ Reference ’
Mussel farm
T T T T
-100 -50 0 50
MDS1
Treatment area
| I
. I . I
Porthallow Bay St Austell Bay Mussel lines | Seaweed lines : Reference areas
6™ May 31t May 3 May 14 June 16" August U | = | =
A 2022 2029 B 2022 2022 2022 i e | 2 | ==
Seaweed partialy, Seawesd fully g r
3.5 a a 3.5 q harvested harvested 2«"5 ~>a g ! 3 « ! ° >‘»%@
a b BSOS . 3 gl : 3 >
3 | I
= 3_ —— o — — e — —— o o o — -
Treatment area: 3 1 :
e
= E——
o 25 1 a 25 B Seaweed £ 4 | 7 m— 1
b4 0 S S : I
g 2 m Mussel g 6 ! o
_—E 7 < 2 1 b £ 3 B | |
g G W Reference 2 — e e G S e e e e
1.5 4 p 15 A o & 1 R |
i E 110 _comp ;“ | ;
1 1 b 14 a 10 11 | iz ¢ 11 1 e
. e ¢ ” = ﬂ
a ab ' vel o
0.5 A b 0.5 4 12 W ’ ! 12% ! Not to scale
o - 0 - a 1) Lesser sand eels (Ammodytes spp.). 2) Grey mullet (Chelon labrosus). 3) Unidentified juveniles.

4) Black sea bream (Spondyliosoma cantharus). 5) European seabass (Dicentrarchus labrax).

6) Atlantic horsemackerel (Trachurus trachurus). 7) Greater sand eel (Hyperoplus lanceolatus).

8) Atlantic pollack (Pollachius pollachius). 9) Atlantic mackerel (Scomber scombrus). 10) Cuckoo wrasse
(Labrus mixtus). 11) Ballan wrasse (Labrus bergylta). 12) Nursehound (Scyliorhinus stellaris)

Corrigan et al. 2024 https://doi.org/10.3354/aei00478



Figure 4. Offshore Shellfish Mussel Farm in Lyme Bay, from the surface (photo

credit Emma Sheehan https://sheehanresearchgroup.com/offshore-mussels/#jp-

carousel-640 - used with permission.

Despite limited visual impact, opposition
is strong for low impact aquaculture

Co-location at offshore wind maybe key
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Community acceptance =
Invasive species =
Pathogen =

Sited at offshore wind =
Disruption to other marine activities =
Dizruption to fisheries =
Benthic light levels =
Structural complexity =
Juvenile fish =

Wild commercial seafood =
Particulate matter =
Matural sequestration =
Workforce availability =
Food industry =

Chemical compounds =
Biodiversity =

Carbon credits =

Carbon emissions =

Jobs =

Other marine activiies —
Current fizhing =

Local economy —
Distance to port =

ARs =

Mussels =

Algae -
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Small near shore mixed aquaculture + AR
Benefits to employment, some biodiversity
Benefits and natural and semi-natural
carbon sequestration

No negative perception of installation

Potential disruption to fisheries/ other sectors

Large offshore co-located mixed aquaculture
+AR

Potentially large biodiversity benefits and C
sequestration

Fewer jobs, as shared between multiple ports

Stafford et al. in prep



“l Social Resilience

Need suitable policy
and economic
frameworks to do
this

Able to adapt to

change Accept new ideas
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