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The Programme

INSITE:
INfluence of man-made Structures In the Ecosystem

Objective: 
“To provide stakeholders with the independent scientific evidence-base needed to 
better understand the influence of man-made structures on the ecosystem of the 
North Sea”



NERC: £5.0Million
CEFAS: £600K

7 Research Projects
Synthesis Project

INSITE Sponsors: £1.9Million
INSITE Interactive – Data Sharing Initiative

PhD Scholarship Programme (6 PhD’s)

INSITE Sponsors: £2.4Million
8 Research Projects

1 Data Project
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Principal Investigator Project

Dr Debbie Russell 
St Andrews University

EcoSTAR: Ecosystem level importance of Structures as Artificial Reefs
Improve our understanding of the importance of MMS as habitat for benthic communities such as mussels, anemones and starfish;

measure how MMS influence the distribution and movement patterns of marine mammals in the North Sea

Dr Daniel Jones 
NOC

Autonomous Techniques for anthropogenic Structure Ecological Assessment (ATSEA)
Carry out the first fully autonomous environmental monitoring of multiple man-made structures without the aid of a support vessel

Prof. Paul Fernandes
University of Aberdeen

Aggregation, production and spillover: the cumulative effect of man-made offshore structures on fish
Analyse new and legacy acoustic data to estimate the density of fish as a function of distance to MMS and other covariates, and estimate 

abundance of fish at all MMS

Dr Natalie  Hicks 
University of Essex

Functionality and Ecological Connectivity of Man-Made Structures (FuECoMMS)
Determine how the removal or placement of MMS will affect marine biodiversity and ecosystem function (including services and 

economic value) of associated benthic habitats

Dr Paul Somerfield
Plymouth Marine Lab

Decommissioning - Relative Effects of Alternative Management Strategies (DREAMS)
To conduct comprehensive and systematic analyses of all available relevant information to understand the roles of installations in the 

sea, how these vary under decommissioning scenarios

Dr Joanne Porter, 
Heriot-Watt University

Connectivity of Hard Substrate Assemblages in the North Sea (CHASANS)
What role does substrate type (i.e. natural vs artificial; historic vs recent) have on connectivity of epifaunal populations? How will 

network connectivity be altered by future changes including the removal or addition of artificial structures following decommissioning 
and/or installations? 

Dr Thomas Wilding 
SAMS

Application of novel 3D imaging techniques to quantify biomass and secondary
production associated with North Sea artificial structures.

Model the relationship between ecosystem function and artificial structures within the North Sea according to structure type, location, 
depth, age and food supply. 

Project summaries can be found on: https://www.insitenorthsea.org/projects/

https://www.insitenorthsea.org/projects/


Impact
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With much of the North 
Sea’s oil and gas 
infrastructure 

approaching the end of its 
operational life, 
decommissioning is the next big 
challenge facing the industry. 

In Northern Europe, current 
legislation requires the complete 
removal of the structures 
associated with oil and gas 
platforms, but there could be 
environmental benefits to leaving 
part of the structure in place. Off 
the coast of California, for 
example, various studies have 
indicated that these complex 
three-dimensional structures 
provide habitats for a variety of 
life that would otherwise fail to 
exist on a flat soft substrate like 
sand or mud.  

The American ichthyologist or 
fish scientist Milton S Love 
dedicated much of his scientific 
career to this work, and 
concluded that Californian 
platforms are among the most 
productive fish habitats in the 
world (see his extensive 
compilation of publications on 
the topic at:  bit.ly/3nnN20T). 

Save for these structures, 
naturally occurring hard 
substrate and 3D habitat is 
distinctly lacking in the northern 
North Sea. Although the area 
occupied by oil and gas 
structures is small relative to the 
total area of the North Sea, if 
their influence extends beyond 
their immediate vicinity, they may 
have a bigger impact than might 

be expected otherwise.
INSITE (Influence of Man-

made Structures in the 
Ecosystem) is a research 
programme funded by the UK’s 
Natural Environment Research 
Council which aims to assist 
regulators in making informed 
decisions when addressing the 
challenge of decommissioning. 
The programme consists of 
several projects investigating a 
range of ecological interactions 
between man-made structures 
and the North Sea ecosystem. 

One of the projects, 
FishSPAMMS (Fish Spill-Over, 
Production and Aggregation at 
Man-Made Marine Structures), 
led by the University of 
Aberdeen, aims to study the 
relationships between oil and gas 
platforms and fish populations.

We know from the studies in 
California, as well as from some 
studies in the North Sea, that fish 
aggregate at platforms, but the 
horizontal extent and significance 
of these aggregations is poorly 
understood. An even bigger 
question is whether the 
aggregations contribute to overall 
fish production in the North Sea.  

The project intends to answer 
these questions. First, the project 
team aims to quantify the range 
over which fish aggregate at a 
variety of different platform types 
by surveying the fish populations 
in and around them. Then, they 
plan to investigate whether the 
fish are simply being attracted to 
the site from the surrounding 

area, or if there is evidence of an 
increase in productivity which 
would suggest the structures may 
be of measurable benefit to fish 
populations. 

Partners from the University 
of Strathclyde will incorporate 
the results from the surveys into 
a spatial mathematical model to 
simulate the expected effects of a 
range of decommissioning 
strategies on the surveyed fish 
populations.

To begin to answer these 
questions, the project team is 
using a robotic boat or uncrewed 
surface vessel (USV), equipped 
with a multifrequency scientific 
echosounder. 

Due to its small size – about 
the size and weight of a small car 
– the USV can safely get much 
closer to an operational oil 
platform than a conventional 
research ship.

This summer, the USV 
completed a five-day survey, 
visiting four oil platforms and an 
operational offshore wind farm. 
Previous work we have carried 
out has suggested that fish 
numbers can be elevated up to 
several kilometres away from 
some oil platforms. This would 
mean that even well outside the 
500m exclusion zones, fish 
densities are significantly above 
the background level. 

The recent survey was 
designed to explore this further, 
conducting transects approaching 
the platforms from 10km away in 
each direction. With several oil 
companies supporting the 
project, the USV was also 
permitted to enter the 500m 
exclusion zones around the 
platforms, and was able to collect 
data to within ~10m of the 
structures.

Analysis of the echosounder 
data will allow us to isolate 
detections from both schooling 
fish, such as herring, sprat and 
mackerel, and individual fish, 
like cod and saithe. By collecting 

calibrated data at multiple 
frequencies simultaneously, a 
level of target discrimination is 
possible: schools of fish which 
possess swimbladders can be 
isolated from zooplankton 
concentrations, for example, and 
the size of large individual 
gadoids can be estimated. 

One important limitation of 
the echosounder data is that 
identification of targets to species 
level is generally not possible. To 
overcome this, complementary 
information on species 
composition will be gathered 
from video data – this will 
include both industry-supplied 
ROV footage and targeted 
drop-camera footage collected 
during other surveys around 
these structures.

The survey will provide an 
exceptional high-resolution 
picture of what is happening to 
fish distributions around marine 
installations. Upcoming analysis 

of the data will examine the 
relationships between fish 
numbers and the distance from 
platforms. This will provide a 
measure of the horizontal extent 
of the aggregative effect, and 
determine whether there is 
evidence for spill-over into the 
area outside the 500m exclusion 
zones. 

The spatial population models 
will provide invaluable 
information about the ecological 
roles played by these structures 
in the North Sea. This, in turn, 
will allow regulators to make 
decisions regarding the 
decommissioning of oil and gas 
platforms with improved 
understanding of the likely 
impacts on fish populations.

This project, and the INSITE 
programme, will run until 2023, 
and the team will be running 
similar surveys of more oil 
platforms further offshore using 
the USV next summer. n

The survey capacities of the latest uncrewed surface vessels are set to transform our understanding of interactions between oil 
and gas structures and North Sea fish populations, explain Joshua Lawrence and Paul Fernandes of the University of Aberdeen

� The USV can safely collect data to within 10m of operational 
platforms. 

� The USV is only the size of a small car, so it can be deployed from a 
trailer.  

� Echogram from a passage across the remains of an oil and gas platform, showing acoustic scattering as 
a two-dimensional slice of objects in the water column. Darker shades represent harder structures, such as 
the seabed and remnants of the platform (dark tower at distance 0 on x axis). Pelagic fish can be seen as a 
layer (at 60m) extending over 2km away from the structure; demersal fish are scattered around the vicinity 
of the structure.

ROBOTIC VESSEL ADVANCES NORTH SEA SCIENCE

The uncrewed surface vessel 
(USV) is owned and operated 
by ocean data company 
XOCEAN. Controlled remotely 
via satellite or mobile signal 
(when in range), it operates 
‘over the horizon’ to transit 
unaccompanied hundreds of 
kilometres from shore, without 
the need for a support vessel. 

The USV is equipped with 
both thermal and visible light 
cameras, LiDAR and AIS, and 
is monitored 24 hours a day, 
seven days a week, by qualified 
skippers. It is powered by a 
hybrid system consisting of a 
solar array and diesel-electric 
generator, giving an endurance 
of up to 18 days, depending on 
the mission profile. 

At just 4.5m by 2.2m and 
weighing 750kg, it is launched 
from and recovered to a road 
trailer, giving great flexibility in 
deployment location. 

The USV can carry wide 
range of instrumentation 
(e.g. multibeam and side-

scan sonar, sound velocity 
probe, sub-bottom profiler, 
metocean sensors). For this 
survey, it was equipped with a 
Simrad EK80 WBT Mini with 
a dual-frequency 38/200kHz 
transducer. 

The PC running the survey 
equipment can be accessed 
remotely, allowing configuration 
to be altered as needed, and 
meaning the data can be viewed 
in real time, despite being 
stored locally.

XO-450 uncrewed surface vessel

� The University of Aberdeen 
team’s RIB alongside the USV 
during this summer’s survey. 



INSITE Industry-Funded Programme: 2020-2023

• INSITE Interactive
– GIS-based Data sharing project
– Making Industry data available for scientific research

• INSITE PhD Scholarship Programme
– Six PhD Scholarships awarded
– Four institutions

• INSITE Synthesis Project – Co-funded with NERC
– Synthesis of all INSITE-related research
– Performed by a team of international scientists
– Aimed to produce policy relevant publications based on the scientific 

evidence
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INSITE Interactive – The Data Sharing portal



INSITE Synthesis

To understand the scientific consensus on the 
environmental implications of deploying MMS at 

scale, leaving non-operational MMS in situ, or 
removing non-operational MMS based on the existing 
evidence base being established under INSITE I and II 

and other relevant global studies.  



DELIVERY 
ASSUMPTIONS

Understanding on the role of man-made structures in the marine 
environment 

Cover all relevant industries, and all stages of the project lifecycle

Coalition of UK and international scientists to ensure focus is global

Provide science advice to the international policy and commercial landscape 

Results must be accessible to key stakeholders from policy and industry

The synthesis will consider evidence of many kinds but will be focused on 
the science 



Key tasks

Project 
inception

• Assemble the scientific community (circa 50)
• Workshop to explore conceptual models and cause-effect relationships
• Consult stakeholders on what they believe to be key science questions
• Agree scenarios, key science questions and criteria for comparing and ranking 

different outcomes

Development 
of consensus

• Community members independently score and rank pathways within scenarios
• Draft review paper based upon based upon the priority science questions 
• Submit paper to peer reviewed journal

Dissemination • Develop policy relevant science advice communications
• Digital dissemination products
• Engagement with key stakeholders
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Thank you
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https://www.insitenorthsea.org/
@insitenorthsea

www.linkedin.com/company/insitenorthsea/

dickon@howellmarine.co.uk
tarquin@howellmarine.co.uk
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North Sea Habitat: Natural and Artificial

• Large number of artificial hard substrates on natural sandy 
and muddy bottoms

• Extend from the seafloor to the surface

• Fundamental fauna difference on hard and soft bottom 
substrates
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Source: INSITE RECON

O&G installations (~1,300)
Wind turbines (>2,800)
Wrecks (~25,000)



INSITE Phase 1 – Scientific Progress
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On the effect of structures:
• Detailed understanding of the composition and function of species on and around man-made 

structures 
• Increased our understanding of the effect of structures on:

• The abundance and diversity of key species
• The distribution and behaviour of sea mammals and birds 
• Planktonic communities from pre-North Sea oil and gas until now

On the connectivity or reef-effect of man-made substrate:
• Modelling ecosystems to predict the effect of man-made structures (oil and gas, renewables and 

wrecks) on a range of species across the North Sea
• Enabling the prediction of ecological consequences of altering the network of structures 

Project summaries and peer reviewed publication listing available on http://www.insitenorthsea.org

  

 

 

 

Understanding the influence of man-made structures 
on the ecosystem functions of the North Sea 

(UNDINE) 
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for Polar and Marine Research, Am Handelshafen 
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Royal Belgian Institute of Natural Sciences 
(RBINS), Gulledelle 100, 1200 Brussels, Belgium 
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http://www.insitenorthsea.org/


Oil and Gas Infrastructure 
(392 platforms; 202 UK)

Operating Windfarms 
(Nearshore)

Hornsea Orsted
One 174 x 7MW Turbines
Two 165 x 8MW Turbines
Three Up to 231 Turbines
Four 112 x 8.9MW

East 
Anglia

Scottish Power 
Renewables

One 102 x 7MW Turbines
One North Up to 67 Turbines
Two Up to 72 Turbines
Three 100-120 Turbines

Norfolk Vattenfall
Boreas 1800MW Capacity
Vanguard 120-257 x 7-15MW
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Windfarm Planning/Construction – Southern North Sea
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