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Initially focused on seven islands and archipelagos:  

British Indian Ocean Territory, South Georgia and the South Sandwich Islands, British 
Antarctic Territory, Pitcairn, St Helena, Ascension Island and Tristan da Cunha. 

 A commitment to provide long term protection  of  over  four  million  square  kilometres  
of  marine  environment  across  the  UK  Overseas  Territories 



These are internationally important refuges 

Anne Sheppard 



Many IUCN Red List species including 94% of British endemics 

and 85% of critically Endangered species are found within the 

territories 



The Blue Belt Programme aims to 

 

 

 

improve scientific understanding of the marine 

environment 

 

develop and implement evidence-based, tailored 

marine management strategies,  including 

surveillance and enforcement 

 

 

ensure management is sustainable and long term 



In 2010, The Chagos Environment Preservation 

and Protection Zone (640,000 km2) was declared 

an IUCN Category I Marine Protected Area 

Sample bathymetry of the British Indian Ocean Territory (BIOT) Exclusive Economic Zone (EEZ).  

Source data from the General Bathymetric Chart of the Ocean (GEBCO) 2008 edition.  (Tetley & Turner, in prep) 

3D image of Chagos Archipelago 

 (GEBCO/SOC) 

Ecosystem Based Management is envisaged for islands, reefs, banks, seamounts, 

pelagic and deep sea environments 



Area is large, remote, mostly subtidal and little explored 

. C.Sheppard 



Reefs and fish communities have previously been 

described as largely intact and functional ~ ‘pristine’?  

 
Sheppard and 40 others.  2012.  Reefs and islands of the Chagos Archipelago, Indian Ocean: why it is the 

world’s largest no-take marine protected area.  Aquatic Conservation: Mar. Freshw. Ecosyst. 22: 232–261  

 

Chapters 17-21 in Sheppard (ed.), Coral Reefs of the United Kingdom Overseas Territories, Coral Reefs of the 

World 4, 253. Springer Science 

 

Graham & McClanahan (2013) BioScience 63:397-402 

 



The Chagos Archipelago serves as an important Reference 

or Control site 

Assess impact of climate change in the 

absence of local anthropogenic impacts 



Sri Lankan boats take sharks, fish, turtles, sea 

cucumbers. 

Deploy satellite tracked FADs, in past have 

established island camps of fishers. 

No. boats unknown: 40-60 per year? 
 

Some human impact IUU: Illegal, Unreported and 

Unregulated Fishing 

Price et al (2010). Aquat. Conserv.: 

Mar. Freshwat. Ecosyst. 20, 117-126. 



There are natural impacts ~ Crown of Thornes Starfish 

caused localised declines in 2013 

Acanthaster planci 

 

Density up to 1624 km-2  

at Danger Island in 2013 
 

Roche et al (2015) Mar Biol. 162 

Impact of COTS, Danger Island lagoon, March 2013 



Coral Disease affected Acropora in 2013 ~ 2015 

 

Tabular Acropora dominated shallow 

reef post 1997/8 and up to 2013 

White Syndrome caused mortality in 

Acropora 2013-2015 

2006 

Acropora White Syndrome was more 
visible in 2015 than it was in 2006, 
predominantly affecting  large (>1m 
diameter colonies) and varied in 
prevalence across the archipelago 



…..and corals bleached in 2015 and 2016 because 

water temperatures exceeded the bleaching threshold 

for the Chagos Archipelago 

 

Sea surface temperature March 2013 to Dec 2017 
https://coralreefwatch.noaa.gov/vs/gauges/chagos_archipelago.php 

Bleached corals in the Chagos Archipelago May 2016 
 (David Tickler, Pangaea expedition) 

Bleached corals in the Chagos Archipelago May 2015 
(Sam Pukis Living Oceans expedition) 

https://coralreefwatch.noaa.gov/vs/gauges/chagos_archipelago.php
https://coralreefwatch.noaa.gov/vs/gauges/chagos_archipelago.php


The Blue Belt Programme aims to assist the 

BIOT Government  by: 

 

 

 

 

Developing legislation and policies to underpin the MPA 

 

Developing a better understanding of marine biodiversity, including 

the movement and habitat use of pelagic predators 

 

Advising on the development and implementation of cost effective 

monitoring and enforcement strategies 

 

Evaluating and mitigating threats to the marine environment posed by 

non native species and human activities 

 

Determining the benefit of the MPA 

 

 

Delivering capacity building, training and data management 



The Bertarelli Programme in Marine Science will 
work in three main themes: 
 

1.Sentinel species (turtles, seabirds and reef sharks) 
 

2.Coral reef resilience and recovery 
 

3. Using science for better management 
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The Bertarelli Programme in Marine Science 
is an international collaboration 



Corals build atolls through calcification and accretion  

Coral mortality from warming or disease reduces growth and 
calcification, causing erosion and reduction of reef structure 
with consequent influence on other reef fauna and flora.  

The vulnerability of reefs to future climate change can be 
quantified by combining in situ ecological surveys and climate 
science theory. 

The goal is to ensure vulnerability to climate change is 
understood and considered in all near–future conservation 

and management planning decisions. 

 

Coral Reef condition in the Chagos  Archipelago  
Monitoring for BIOT’s management needs, and reef change 

and resilience research 
 



Extend existing long-term coral reef datasets  
(Sheppard & Sheppard) 

Sheppard et al. (2017) Coral bleaching and mortality in the 

Chagos Archipelago. Atoll research Bulletin 613.  



Integrate sea surface temperature trends 
into coral reef resilience  (Sheppard & Sheppard) 

 

Satellite derived Sea surface 
temperature March 2013 to Dec 2017 
showing that 2015 and 2016  
temperatures exceeded the bleaching 
threshold for the Chagos Archipelago 
in 2015 and 2016 
https://coralreefwatch.noaa.gov/vs/g
auges/chagos_archipelago.php 

In situ temperature loggers 
at sites throughout Chagos 
Archipelago at 5, 10, 25m 

https://coralreefwatch.noaa.gov/vs/gauges/chagos_archipelago.php
https://coralreefwatch.noaa.gov/vs/gauges/chagos_archipelago.php
https://coralreefwatch.noaa.gov/vs/gauges/chagos_archipelago.php


Video archive for long term monitoring of coral 
reef benthic communities 
(Turner, Roche, Sannassy Pilly - Mauritian PhD student) 

 Benthic  cover by depth in 2015 pre bleaching 

Macroalgae by depth in 2015 

Coral cover by atoll in  
2014, 2015 and 2016 and 2017 



Reef Diversity 
 (Head & Dunbar  – Oxford & Stanford) 

 2006 2014 

2015 

2015 

Deploy Autonomous Reef Monitoring 
Structures (ARMS) to assess and explain the 
diversity, distribution, abundance, and 
community structure of the cryptofauna 
community on a global scale. 

Head et al (2015) High prevalence of obligate coral-dwelling decapods on dead corals in the 
Chagos Archipelago, central Indian Ocean. Journal of Coral Reefs. 34:3 



Coral disease 
 (Rogers & Smith – Oxford) 

 2006 2014 

2015 

Analysis of archival video showed that Acropora White 
Syndrome was more prevalent in 2015 than it was in 
2014 or 2006, but varies across archipelago 

2015 

Lesion margin  
(active tissue loss) 

Recently dead 

Healthy Tissue 

Old dead skeleton  
(covered by algae) 



Three-dimensional determination of reef 
structural complexity 
 (UCL - Bayley/Mogg) 



Measure the future growth potential of coral reefs 
across the Chagos Archipelago  (Perry – Exeter) 

 

Perry et al, 2015, 2017, Scientific Reports  

Chagos reefs showed net accretion in 2015 prior 
to bleaching: 
 
Mean +3.7G Range -5 to +9.8G 
25/28 +ve, 8 >+5 G 
Most severely impacted reefs 
in 1997 averaged +8.4G by 2015 
 
Now expect shift to erosional state  

2016/17 



Measure future resilience via juvenile coral 
abundance  (Sheppard & Sheppard) 

 



Quantifying and reducing vulnerability of the Chagos 
Archipelago to climate change (Bangor – Williams, Turner,  Roche) 

 

The vulnerability assessment framework promoted by the 
Intergovernmental Panel on Climate Change (IPCC),  
 
Vulnerability is a function of exposure to threats and how the 
system responds (resilience).  

 
Exposure and Sensitivity combine to produce a 
Potential Impact moderated by Adaptive Capacity to 
yield Vulnerability. 
 
Exposure refers to such as warming seawaters that are 
causing increasingly frequent coral bleaching events.  
 
Sensitivity and Adaptive Capacity capture how the 
system responds to those external pressures, and can 
collectively be seen as the system Resilience.  
 
Management actions reduce vulnerability to climate 
change by supporting resilience 
 



Coral Reef Project Outputs 

 

Guide to Assessing Resilience and Vulnerability for BIOT Coral Reef Managers and 
Conservationists 

Summary for Policymakers describing the highest-priority actions, and a brief for BIOT 
and the Foundation on potential next steps and high-impact research opportunities, 
with respect to vulnerability to climate change in the British Indian Ocean Territory.  

Engagement with coral researchers in revising the IUCN Red List for coral species 



 
 
 
 
 
 
 

Assess use of inter-nesting & foraging habitats within & 
beyond Chagos MPA 
 
Understand long-distance WIO movements 
 
Understand habitat use by juveniles in DG 

Sea turtles 



Concurrent monitoring of fish and the environment they occupy 

 

Provide knowledge about residency 

 

Measure population abundance, distribution, map dynamic 

nature of  animal movements/behaviours and environments 

 

Use Isotopes to map ecological interactions 

 

Ecology and Ecosystem Role of Reef Sharks 



BIOT Seabirds 

Link between terrestrial and marine system 

19 million seabirds (30 species) Western Indian Ocean 

BIOT: Seabird citadel (18 breeding species) 

Largest MPA in region 

Limited knowledge of seabird status & ecology 

 

 

 



 

Science for management 

Mid-water BRUVS global sampling programme to compare BIOT with other large MPAs 
 
Aerial surveys to identify and map megafauna hotspots in BIOT  
 
Identify key anthropogenic threats and drivers of human fishing behaviour to produce 
management recommendations that reduce illegal activities 
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