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Outline today

• The changing ocean and the North Sea
• The challenge of Applied Ecology
• Life on and under North Sea oil platforms
• North Sea Benthos & Interactive projects
• Collaboration and partnership



(a) atmospheric concentrations of CO2 from Mauna Loa (red) and South Pole 
(black) since 1958; (b) partial pressure of dissolved CO2 at the ocean surface (blue 
curves) and in situ pH (green curves). IPCC (2013) 



The expansion trawling in the North Sea pre-1900 by English fishers.
Figure redrawn from Jennings & Kaiser (1998)
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Established in 1999 to tackle the challenges of understanding 
marine biodiversity, unlock the biotechnological potential of 
marine organisms and understand how marine life can cope 
with impacts from pollution and global change. 

www.cmbb.hw.ac.uk
@CMBB_HWU



History of research with the oil industry

• Creation of Institute of Offshore 
Engineering in 1971

• Strong history of environmental 
research in North Sea

• Extension of work to deep-water 
ecosystems began in 2009



The cold-water coral Lophelia pertusa can rapidly colonise anthropogenic substrates such as North Sea oil platforms. (a) 
The steel structure of the Heather platform at sea level. (b) Dense coral cover on the platform’s legs. (c) Coral colonies 
growing just above the large drill cuttings pile accumulated below the platform. (d) View of coral colonies showing 
closely-packed polyps. Roberts et al (2009)



(a) Photograph of a L. pertusa colony attached to a platform leg just above a steeply sloping drill cuttings 
pile, itself colonised by white mats of Beggiatoa. (b) Video frame grab of a L. pertusa colony with its 
upper surface smothered by drill cuttings, subsequently resuspended by the ROV thrusters (c). Image (a), 
taken in 2002, is from the Heather platform, installed in 1977 at 144 m water depth, courtesy of Lundin
Britain Ltd. Images (b) and (c), taken in 1995, are from the Brent Alpha platform, installed in 1976 (image 
from 88 m depth), courtesy of United Kingdom Offshore Operators Association.
Roberts et al (2009)



2003-06 AFEN project
‘Environmental sensitivity of cold-water corals’



Do Lophelia pertusa colonies on platforms hold an archive of 
contaminant history?

Ba/Ca μmol/mol measured along branches of L. pertusa from an area exposed to drill 
cuttings colonies on the North West Hutton platform. Growth direction is from left to 
right.

Unpublished PhD thesis data, Gass (2006)



North Sea Benthos Project
2013-14

• Analysis by Lea-Anne Henry built upon 
Kingston et al. 2001

• Key Objectives:
1. Far-field impacts of drill operations
2. Temporal persistence of impacts (OSPAR 2014)

3. Impacts relative to other factors



North Sea Benthos Project
• UK Benthos database 

(700 surveys, 1977-2012)
• Spatial & temporal 

trends in benthos 
analysed

• Effects of cuttings piles 
examined vs. effects 
oceanographic regimes

Henry et al. (2014)
Recommendations for environmental monitoring: evidence-based assessments from the North Sea. Report to Oil & Gas UK. 172pp



237 sites in database 19 met criteria

Each survey had to (i) contain both macrobenthos and environmental data; (ii) have both 
near-field (<1 km) and far-field (≥ 1km) data; (iii) have both pre-and post-drilling survey 
data; (iv) ensure the same biological sampling gear was used throughout the survey 
history; (v) have benthic data from the same size fraction throughout the survey history



Capture the Baseline:
Warming ocean >> Drilling discharges in SNS

Sea Surface Temperature

1970 2004



Minimise Disturbance of Cuttings Piles:
Re-set recovery trajectories >10 years

>50% platforms and 
wells affected by cutting 
piles started to recover 
after 6 years



Minimise Disturbance of Cuttings Piles:
Re-set recovery trajectories >10 years
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North Sea Interactive
2014

• Integration North Sea Benthos 
database with NERC’s North 
Sea marine sediment data 
(BGS) and layers of modelled
hydrodynamics (NOC)

• NERC Oil & Gas Catalyst Grant 

Kate Gormley, Evelyn 
Campbell, Dan Harries, Lea-
Anne Henry, Paul Kingston, 

David Long,
Jeff Polton, Murray Roberts



Surveys by Region Substrate Salinity Temperature Bed-Stress

Species by Phylum

• Surveys by Region
• Surveys by Year
• Surveys by Quadrant
• Species by Phylum
• Geochemistry
• Substrate
• Salinity
• Temperature
• Bed-Stress



• North Sea Interactive decision support tool distributed at Oil & 
Gas UK’s 2014 Environmental Seminar. 

• Data availability layers incorporated by Scottish Government’s 
National Marine Plan Interactive web portal

http://www.gov.scot/Topics/marine/seamanagement/nmpihome



On-going developments

• Further development of online access 
currently through NERC Knowledge Exchange 
Fellowship (Kate Gormley)

• Heriot-Watt’s CMBB will be Data Managers for 
the INSITE North Sea programme
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• Red larvae developing
• Green larvae ready to 

settle
• How well do Scotland’s 

MPAs function as a 
network?

• Building blocks in place 
for North Sea platform 
analysis.

Connectivity analysis deep coral sites






• £2.7m investment
• Led by Heriot-Watt 

University
• Seven HEI partners
• Creating a highly 

skilled workforce for 
O&G, energy and 
wider environment 
sectors

• Total value now £9M

• £600k investment
• Focused on 

developing industry 
links with O&G 
sector

• £800k investment
• Up to £1m further 

investment
• Focused on developing 

collaborative 
innovation projects 
between industry & 
academic partners

• £5m investment
• 5 years
• Industry-focused
• Translation driven

NERC Innovation 
Oil and Gas

Centre for Doctoral 
Training (CDT) KE Fellowships Oil and Gas pump-

priming funding

Oil and Gas 
Innovation 
Programme

Challenging 
Environments Mature BasinsUnconventional 

Hydrocarbons
Environmental 
Management

Four themes

£1M 
decommissioning

call open
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Cuttings pile ecological
survey design recommendations

1. contain geo-referenced data on benthos and 
environmental settings;

2. collect data in the same season every time;
3. have control far-field stations at least >1000 m away;
4. use a standard cruciform sampling design that ensures 

sampling in zones of e.g., 50, 200, 500, 750, 1000, and 
controls;

5. collect both pre-drilling and post-drilling benthos data; 
6. standardise gear to collect benthos and environmental 

data, including mesh size;
7. use the same contractor for species identification.
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