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Applied Marine Ecosystems Research

Research Focus
• Marine Protected Areas
• Ecosystem Based Fisheries Management
• Blue offshore industries (mariculture & renewables)

Expertise
• Underwater video
• Acoustic Telemetry

Local Fishing boats for research 



Studies calling for change



Ropes to Reefs
UK Seafood Fund: Fisheries Industry Science Partnerships scheme (FISP)

• A fisher, farmer, scientist collaboration to inform future management 

and policy. 

• Moving from site to wider ecosystem benefits (fisheries & conservation)

• The project aims to assess the restorative effect of Offshore 

Aquaculture on essential fish habitat and fish biomass and 

distribution. 



Ropes to Reefs

The partners:

• Scientists: Interdisciplinary team University of Plymouth

• Farmers: Offshore Shellfish Ltd, Biome Algae Ltd and Scallop Ranch 

Ltd

• Fishers: Lyme Bay fishers

• Industry body: Shellfish Association of Great Britain



• Offshore shellfish farm
• UK’s first large scale offshore 

mussel farm

• Two developed sites (10km²)

• Located on historically trawled 
ground 

• Scallop Ranch

• Biome algae

• Lyme Bay MPA

Study site



Aims & objectives of Ropes to Reefs

- New scientific data on the ecosystem services of offshore bivalve aquaculture

- Inform sustainable fisheries management strategies 

- Fill knowledge gaps on fishes and crustacean ecology

- Provide regulators with the evidence needed to underpin future Ecosystem Based Fisheries Management 

(EBFM) and the sustainable development and management of offshore aquaculture 

- Provide industry and government with HARD evidence to address current industry development issues such 

as licensing, impacts and public perception



Inform 

- Fisheries Management Plans (Crab & Lobster, Whelk, King Scallop, Bass, The Channel NQS, Skates & rays)

- D&S IFCA’s Mariculture Strategy 

- DEFRA’s Marine Spatial Prioritisation strategy 

- Support the industry in meeting fisheries objectives under the Fisheries Act 2020 

- UK’s Biodiversity Net Gain and nature-based solution (Blue Economy) 

- Net Zero and Good Environmental Status (GES)

- Sustainable Development Goals SDG2 - food security and zero hunger, and SDG14 - conservation and sustainable 

development

Aims & objectives of Ropes to Reefs



Bathymetry



High-resolution seabed mapping



High-resolution seabed mapping
Aims

• Improve our understanding of the impact of the mussel farm on 
the surround seabed, through high-res assessment of 
morphology and multispectral backscatter - substrate type 
habitat classification

• Map the seabed beneath and proximal to the farm. Investigate 
evidence of evidence of mussel clumps and mussel reef 
formation

Methods

• R2Sonic 2024 multi-beam echosounder (MBES) high-resolution 
(<0.1 m) bathymetry and acoustic backscatter data

• Seabed substrate ground truth using drop camera, and ROV 
data (WP2)



Fisheries Acoustics



1. Essential Fish Habitat assessment – Fine scale farm survey
Aim: To assess fish biomass, abundance, diversity & schooling behaviour to 
estimate fish stocks and identify EFH use within the mussel farm

2. Spillover assessment – Broad farm and MPA survey
Aim: To assess connectivity & schooling behaviour to estimate fish 
stocks and spillover effect between the mussel farm and MPA. 

Fisheries Acoustics study



Fisheries Acoustics study
• 2 frequencies: 

• EK80 captures 90 % of the water column

38 kHz (Fish)

120 kHz (Fish 
& plankton)

EK80

WBT Mini

Fish schools

Zooplankton

Water properties

(Kongsberg, 2023)



Telemetry



Acoustic 
telemetry

• Fish tagged with acoustic 
transmitters

• Transmitters send "ping" every 
~2 minutes

• Pings detected by network of 
underwater receivers



The growth of the large-scale 
tracking network
• Receiver coverage across English Channel 

increasing rapidly, most notably through UoP-
led FISH INTEL project 

• Collaborative, continental-scale research 
increasingly facilitated through networks such 
as ETN

I-BASS

2018 – 2020

Tom Stamp PhD

Bass in Estuaries

ROPE/ Spill over

2020

Crab & Lobster 
on offshore 
mussel farm

FISH INTEL

2021-2023

Multispecies 
Cross Channel 

network

FISP

2023-2024

Pollack, 

Black bream & 
Elasmobranchs



Applications of 
acoustic telemetry

• Identify habitat use and effectiveness of 
spatial/temporal conservation measures

• Map extent of long-distance 
migrations/fisheries interactions

• Explore anthropogenic factors affecting 
space use 

• Provide evidence for Fisheries 
Management Plans



FISP: Angling for Sustainability 
Study species

Black bream Starry smooth hound Tope Undulate/thornback ray

“Recreational fishing is economically and socially important along the south coast of 
England, but we know remarkably little about the species it depends on”



Angling for Sustainability Receiver Array area 2023



FISP: Pollack 



900+ individuals tagged by University of Plymouth

& the licence to tag wrasse, plaice, sole, spurdog, undulate ray, small eyed rays & small-spotted catshark. 

Crawfish

Mullet

Black BreamEuropean Bass
European Lobster & 

Edible Crab

Pollack Smooth-hound & Tope Thornback Ray



Telemetry study – Fish tracking

Aims:
- Identify habitat provided by aquaculture sites

- Assess spillover effects

- Assess wider connectivity with marine environment 
e.g. migration routes



Context
Blue Industries bring lots of opportunities for scientists developing innovative techniques for 
monitoring marine ecosystems, with potential benefits for both Fisheries and Conservation 
(ICES WGMPAS)

BUT – scale and location remain essential components for any future development
- If we choose to designate sites as OECMs they must optimise the MPA network not 

replace or compromise it
- Blue industries can help restore ecosystem function of degraded habitats, but could 

equally negatively impact pristine habitats 
- Lots still to learn 

Ropes to Reefs is an exciting opportunity to evidence these benefits, and we fully intend to 
role out this model to UK based offshore wind projects and have already begun 
conversations with Floating Offshore Wind developers in the Celtic Sea. 



Thank You, Any Questions?

Contact details:       Dr_Emma_Sheehan

Emma Sheehan emma.sheehan@plymouth.ac.uk

Llucia Mascorda Cabre llucia.mascordacabre@plymouth.ac.uk

fishtracking@plymouth.ac.uk

mailto:emma.Sheehan@plymouth.ac.uk
mailto:llucia.mascordacabre@plymouth.ac.uk
mailto:fishtracking@plymouth.ac.uk
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