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   Geographical and Historical Setting 

 The British Indian Ocean Territory lies at the southern end of 
the Laccadive-Chagos ridge, in the centre of the tropical 
Indian Ocean. The area is geographically known as the 
Chagos archipelago, and has  fi ve islanded atolls and several 

other atolls and banks which are awash or completely sub-
merged (Fig.  17.1  and Table  17.1 ). Its central feature is the 
150 by 100 km Great Chagos Bank, the World’s largest atoll 
in terms of area. This is mostly submerged, but there are 
eight islands on its western and northern rim. This is sur-
rounded by the smaller atolls: Peros Banhos and Salomon to 
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the north, Egmont (on some charts the ‘Six Islands’) to the 
Southwest, and Diego Garcia to the south. Among these lie 
many submerged reefs, the whole complex covering about 

250 by 400 km. The submerged structures are one of the 
most notable features of the central Indian Ocean.   

 There are no records to suggest whether the widespread 
seafaring civilisations of 500–2,000 years ago discovered 
Chagos, and in this respect it differs from the relatively nearby 
Maldives. The islands’  fi rst documented discovery was by the 
Portuguese in the sixteenth Century but they were not inhab-
ited for the next 200 years until, in the late eighteenth Century, 
the larger ones were farmed for coconuts or copra. The supply 
of copra, which exceeded about 0.5 million litres annually in 
the nineteenth Century (Moresby  1884  ) , caused the atolls to 
be known as the Oil Islands. This lasted more than a century 
until the 1950s when the plantations on Egmont and the Great 
Chagos Bank were abandoned. The other plantations contin-
ued until the early 1970s, when all remaining atolls were 
evacuated, the archipelago became the British Indian Ocean 
Territory, and a military facility was built on Diego Garcia. 
Today all atolls except Diego Garcia are currently uninhab-
ited, the latter supporting a communications, naval and air 
facility of a few thousand personnel. 

 The atolls and reefs attracted some distinguished early 
scienti fi c attention. All its reefs were mapped in detail in 
1837 by Moresby  (  1884  ) , which permitted Darwin to incor-
porate them extensively in his exposition of coral reef forma-
tion, though Darwin did not land there. Bourne  (  1888  )  visited 
its islands and interpreted its rock strata as evidence against 
reef formation by subsidence, and Gardiner  (  1936  )  described 
several parts of Chagos which he had visited 30 years earlier. 
Then, few visits by scientists were undertaken until Stoddart 
and Taylor  (  1971  )  visited Diego Garcia and made observa-
tions of the atoll and collections of several groups of organ-
isms from the island and reef  fl at. The  fi rst detailed, deeper 
reef ecology studies commenced in the 1970s when all the 
uninhabited atolls and several submerged banks were exam-
ined (Bellamy  1979 ; Sheppard and Wells  1988  ) . No more 
scienti fi c visits occurred until a visit in 1996 (Sheppard and 
Seaward  1999  ) . 
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  Fig. 17.1    The Chagos Archipelago. Inset shows location and MPA 
boundary ( circular shape  with  fl attened northern border). Main map: 
the  fi ve atolls with land are shown in  bold , the islands on Great Chagos 
Bank and submerged reefs and atolls are not  bold . All are located in the 
central area of the MPA       

   Table 17.1    Physical characteristics of the major atolls and banks. N.B. Several small banks with atoll cross-section also exist, whose shallowest 
rim sections are <10 m, but which have not been studied (from Sheppard and Seaward  1999 )    

 Atoll 
 Atoll area 
(km 2 ) 

 Land area 
(ha) 

 Number 
of islands 

 Lagoon greatest 
depth (m) 

 Lagoon mean 
depth (m) 

 Shallowest depth 
(if no islands) (m) 

 % Rim enclosure by 
islands or reef  fl ats 

 Atolls 
  Diego Garcia  <200  2,733  4  31  10  –  95 
  Salomon  38  311  11  33  25  –  85 
  Peros Banhos  463  920  24  80  38  –  60 
  Great Chagos bank  18,000  445  8  ~30  90  –  <5 
  Egmont  40  ~300  2–3  26  12  –  35 
 Major submerged atolls 
  Blenheim reef  40  0  0  17  8  awash  60 
  Victory bank  16  0  0  33  25  5  – 
  Speakers bank  680  0  0  35  44  7  – 
  Pitt bank  ~1,200  0  0  44  35  <10  – 
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 Chagos contains the largest expanse of totally unexploited 
reef in the Indian Ocean as well as some of the richest. With 
the exception of part of Diego Garcia, Chagos’ reefs have 
been almost completely undisturbed for at least 30 years. 

   Geological and Physical Background 

 Chagos is the southernmost part of the Chagos – Laccadive 
ridge, formed when the Indian tectonic plate migrated north-
wards towards Asia. The entire chain was created by hot-spot 
activity since the late Cretaceous, and the trace of this can be 
followed from the Deccan traps in western India and from there 
southwards down the chains of atolls to Chagos (Eisenhauer 
et al.  1999  ) . The archipelago is a group of limestone caps a few 
hundred metres to a few kilometres thick, resting on volcanic 
rock (Francis and Shor  1966  ) , and there are numerous pinna-
cles, seamounts and knolls on the western side of the Territory 
with an abyssal plain to the east (Fig.  17.2 ).  

 Most of the present islands are those of typical atolls, 
located on the atoll rim, with elevations of no more than 1 or 
3 m. Even the Great Chagos Bank itself has the same atoll 
structure of lagoon area and passes, though it is mostly sub-
merged. Only two areas in Chagos have raised reefs; these 
are found in southern Peros Banhos and the adjacent, north-
western part of the Great Chagos Bank, both sites containing 
islands with small, uplifted and vertical cliffs about 6 m 
above high tide. One of the main features of the Chagos reefs 
is the number of submerged banks and ‘drowned’ atolls 
(see Table  17.1 ), the latter exhibiting typical atoll-like cross 

sections including ‘lagoons’ and passes cut through the 
submerged atoll rims. The atolls are classical islanded atolls, 
while Blenheim is an atoll of similar size but which is 
emerged at low tide only, though reports show that in the late 
1700s it supported three vegetated islands. Other structures 
are atoll-shaped but submerged to at least 5 m. 

 All reefs visited have profusely growing corals, so the 
reason why some support islands, some are awash and others 
are drowned to 5 m or more is not known. Blenheim reef, for 
example, is a typical atoll in most respects except for its pres-
ent lack of islands, and indeed its wave resistant algal ridges 
are the best developed in the Archipelago and possibly in the 
entire ocean. Other submerged reefs are crescent shaped (e.g. 
Benares, Colvocoresses) which may represent fragments of 
older atolls. On some large deeper reefs, such as Speakers 
Bank, corals are profuse, and thriving seagrasses have been 
found in parts of Speakers Bank and the Great Chagos Bank, 
indicating high benthic productivity. On the largest system of 
all, the Great Chagos Bank, complex patterns of reefs exist 
with several ring shaped structures within the main atoll rim, 
which attest to a complex past history of growth and erosion. 
Depths of over 1 km separate each atoll or reef.   

   Recent Research and the BIOT Marine 
Protected Area 

 Reasons behind the substantial recent research in Chagos 
are  fi rstly, the understanding that unexploited reef systems 
like Chagos are increasingly scarce and so these reefs 
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  Fig. 17.2    Bathymetric interpretation of the Chagos MPA and surrounding sea bed. Thin  red line  marks the MPA boundary (Map: GEBCO/NOC) 
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provide a valuable reference site, and secondly, increasing 
understanding that there is a need to afford full protection to 
more very large areas in the world. Coral reefs in particular 
are becoming increasingly affected by over fi shing, pollution 
from agriculture and industry, shoreline construction and 
climate change (   Wilkinson  2008 ; Burke et al.  2011  ) . All 
coral reefs are highly vulnerable to these factors, which 
reduce their biomass and productivity, and consequences of 
reef deterioration may be greater than previously anticipated 
(Mora et al.  2011  ) . In most of the world, conventional forms 
of marine management are failing to arrest the decline, so 
many marine science bodies, conservation organisations 
and international conventions have called for more and 
larger marine protected areas (MPAs) with effective levels 
of protection (e.g. Nelson and Bradner  2010 ; United Nations 
 2002 ; Wood et al.  2008 ; Veitch et al.  2012  ) . 

 However, the term ‘protected’ varies widely, with most 
affording only partial protection, many allowing  fi shing (one 
of the most ecosystem distorting activities) while many, in 
reality, lack protection completely due to poor enforcement 
and implementation. The latter are commonly called ‘paper 
parks’ and, regrettably, these are the large majority given 
human pressures and poor in-country capacity in most places. 
For coral reefs, only 6% are effectively managed, 21% are 
ineffectively managed, and 73% lie outside any MPA (Burke 
et al.  2011  ) . Reasons for MPA failures range from being 
declared to meet ‘targets’ which are inadequately resourced, 
to being simply overwhelmed by close proximity to human 
populations. 

 Because of this, the Pew Ocean Legacy Program recently 
included Chagos as one of  fi ve areas selected for protection, 
and promoted efforts to convince the UK Government to 
declare it a no-take MPA to the 200 NM boundary (Nelson 
and Bradner  2010  ) . Part of this process was the creation of 
the Chagos Environment Network (CEN), a group of several 
leading UK science bodies and NGOs, whose aim was to 
ensure that Chagos’ globally important natural environment 
would be conserved as a unique and valuable resource for 
present and future generations. In 2010, CEN responded to 
the UK Government’s Consultation, saying that only desig-
nation as a no-take MPA “… guarantees full protection for 
the ecosystems and species of the Chagos Archipelago and 
its surrounding reefs, lagoons and waters. Only [this] pro-
vides the complete protection needed to underpin the Chagos 
Protected Area’s value as an important global reference site 
for a wide range of scienti fi c ecological, oceanographic and 
climate studies, as well as its continued bene fi ts to humans 
into the future” (CEN  2010  ) . 

 BIOT has its own administration, located in the Foreign 
and Commonwealth Of fi ce in London. The senior UK of fi cial 
in the archipelago is the commanding military of fi cer, who is 
also the British Representative of the Commissioner. The 

UK Foreign Secretary announced the creation of BIOT as a 
no-take MPA, instructing the Commissioner to declare it as 
such in April 2010      . The Commissioner, in Proclamation 
Number 1 of 2010, designated it such “in the name of the 
Queen”. Existing environmental laws are currently being 
revised and consolidated to accommodate this status. Diego 
Garcia atoll is excluded from the MPA to its 3 NM boundary, 
and the area thus excluded is <1% of the total area though it 
has several pre-existing, strict environmental laws of its own, 
including a Ramsar site. Tuna  fi shing licences were discon-
tinued as of October 2010, and the de fi cit of approximately 
$1 million per year from this was subsequently replaced 
from private sources. It is currently the largest no-take MPA 
in the world (Nelson and Bradner  2010  )  and is part of the 
‘Big Ocean Network’, an information exchange network of 
managers and partners of existing and proposed large-scale 
marine managed areas (www.bigoceanmanagers.org/). 
Monitoring and enforcement are undertaken in large part by 
a patrol vessel which serves as a mobile base for both mili-
tary purposes and civilian research expeditions. A Science 
Advisory Group provides advice to BIOT Administration, 
and a scienti fi c review (Sheppard et al.  2012a  )  and the docu-
ment ‘Conservation and management in the British Indian 
Ocean Territory’ which details scienti fi c needs have also 
recently been released (Sheppard et al.  2012b  ) . 

 Under the 2001 BIOT Environmental Charter, the UK 
Government facilitates the extension of the UKs rati fi cation 
of multilateral environment agreements of bene fi t to the 
BIOT and which the BIOT has the capacity to implement. 
CITES and Convention on Migratory Species (CMS) have 
been extended to the territory, but the Convention on 
Biological Biodiversity (CBD) has not. The rationale is the 
current inability to ful fi l all of the Convention requirements 
in Chagos, for practical reasons. But, as per the World 
Heritage Convention, the area is treated by the UK 
Government with no less strict regard, subject only to 
defence requirements, and in the case of CBD, the capacity 
to implement. Chagos harbours 76 threatened species (IUCN 
Red List) including Hawksbill turtle, Red foot booby, silky 
shark, Coconut crab, and Bigeye tuna, providing an interna-
tionally important refuge and reference site. This Ocean 
Legacy MPA will protect entire ecosystems rather than spe-
cies in isolation, including deep-sea, pelagic, reef and small 
island systems including migratory species (cetaceans, 
sharks, turtles, birds) and those vulnerable to poaching and 
trade (sharks, turtles, sea cucumbers). While there is no 
international trade in CITES-listed species from Chagos, 
this emphasises its value as a reference site for comparison 
with exploited sites, particularly for corals, giant clams, 
cetaceans, marine turtles and sea cucumbers. This 
Convention is also relevant in Chagos for several bird spe-
cies, notably boobies.  

http://dx.doi.org/(http://www.fco.gov.uk/en/news/latest-news/?view<2009>=<2009>News&id<2009>=<2009>22014096)
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   Island and Reef Areas 

 Figure  17.3  (left) shows the areas of islands and reefs. There 
are over 50 small islands (Fig.  17.4 ), the number varying to 
some degree with tidal height and shifts of sand banks. In 
contrast to this, sublittoral substrate in the photic zone is cal-
culated to be approximately 60,000 km 2  (Fig.  17.3 , right) 
(Dumbraveanu and Sheppard  1999  ) . The proportion of this 
which is actively growing reef remains uncertain because 
>95% of the territory still has never been studied, though 
some areas are apparently eroding and others support sand 
and/or large seagrass beds. There is enormous opportunity for 
new discoveries: in 2010 an expedition discovered many 
hectares of seagrass for example. Other parts of Chagos have 
been mapped using bathymetric or satellite data-based mod-
elling (e.g. Purkis et al.  2008 ; Yesson et al .   2011 , see 
Fig.  17.2 ).   

 This chapter summarises some of the recent scienti fi c 
context of the British Indian Ocean Territory (BIOT) that is not 
covered in more detail in subsequent chapters. The Territory 

is, uniquely for the UK Territories, entirely built by coral 
reefs. Work carried out there over the past couple of decades 
has demonstrated the outstanding ecological value of the 
region, which has led to the creation of the world’s largest 
marine protected area of about 640,000 km 2 .  

   Biological Connections of Chagos in the Indian 
Ocean 

 Substantial values of Chagos are likely to be its role as a 
biological crossroad or stepping stone connecting different 
parts of the Indian Ocean, in possibly being a source of larvae 
to the west, and a reservoir of unexploited reef species for the 
western Indian Ocean. Currents and proximity of suitable 
substrata are key to these roles. To the east of Chagos, there 
is no shallow water until the Cocos-Keeling islands 2,750 km 
to the east, with Indonesia another 1,000 km further on. To 
the west, distances to shallow reefs are much less: 1,700 km 
to the Seychelles and only 1,050 km to the commonly over-
looked Saya de Malha submerged banks at the northern end 
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of the ‘Shoals of Capricorn’ between the Seychelles and the 
Mascarenes. Figure  17.5  shows these, along with estimates 
of travel times for inert particles, given existing currents. 

Currents passing across Chagos  fl ow towards Southeast Asia 
from approximately January to April, and towards the west-
ern Indian Ocean for the rest of the year, with  fl uctuations 
(Couper  1987  ) . At 0.5 m s −1  (Bonjean and Lagerloef  2002  )  
planktonic larvae from reef species would need 65 days to 
reach shallow habitat in the east, but only 35 and 25 days to 
reach the Seychelles and Saya de Malha reef systems respec-
tively, well within the pelagic larval duration of many reef 
organisms. Due to its location, Chagos may be an important 
‘stepping-stone’ for marine organisms in the Indian Ocean.  

 Fifteen years ago, mapping methods in which geographi-
cal distances were replaced by similarities of coral presences, 
showed that Chagos does appear to function as an East–West 
stepping stone for corals (Sheppard  1999  ) . Using more recent 
synonymies, Chagos shows 82% of corals in common with 
the west and 88% in common with the east, and higher val-
ues are found with reef  fi shes (Fig.  17.6 ). (Such  fi gures are 
strongly in fl uenced by total numbers of species in each site 
which are, of course, highest in the East.) Extensive sam-
pling (Obura  2012  )  has shown the coral fauna of Chagos to 
be more similar to the western Indian Ocean and its islands, 
including northern Madagascar, than it is to the much nearer 
Maldive archipelago, Sri Lanka or India located to its north 
(Fig.  17.7 ). Obura  (  2012  )  has shown that the previously 
accepted biogeographic zones (Fig.  17.7  left) need to be 
adjusted to encompass this biological connectivity (Fig.  17.7  

  Fig. 17.4    Three small islands on the Three Brothers group on the 
western Great Chagos Bank. These are, confusingly, three islands of the 
four that comprise the group. Note the huge reef surrounding the near-
est; there are no reefs around the middle island (which has probably 

uplifted 2–3 m since being mapped as being only a shoal in the mid 
1800s); while the furthest supports more typical reef  fl ats all around 
(Photo Chris Davies)       

  Fig. 17.5    Inert particle travel time (based on surface currents) between 
Chagos and adjacent reef systems (‘Shoals of Capricorn’ submerged 
reefs in blue)       
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right). This potentially re fl ects patterns of connectivity as 
well as the in fl uence of habitat area on species diversity. The 
coral fauna of the eastern Indian Ocean is also more af fi liated 
with the West Paci fi c/Coral Triangle fauna than it is to the 
central and western Indian Ocean fauna (Obura  2012  ) .   

 Preliminary examination of the coral  Platygyra daedalea  
with  fi ve microsatellite loci, including samples from Chagos 
 (  Macdonald et al. submitted  ) , revealed that, while the Chagos 
population had the lowest allelic diversity among the sites 
studied, it proved to be a source of genetic diversity for this 
species. 

 Another study has shown recent colonization of a  fi sh 
species from the east, consistent with this stepping stone 
function, especially with reefs in the southern part of the 
group (Craig  2008  ) . 

 Genetic programmes to examine connections between 
Chagos and other Indian Ocean reef sites have been initiated 
recently for numerous species, including about 24 reef  fi sh 
species and several invertebrates including corals. For hawks-
bill turtles ( Eretmochelys imbricata ), genetic linkages were 
demonstrated for nesting females and foraging juveniles 
between Chagos and Seychelles, but no linkages were dem-
onstrated with hawksbill rookeries of Western Australia 
(Mortimer and Broderick  1999 ; Mortimer et al .   2002  ) . In the 
wider Indian Ocean, Vargas et al .   (  2010  )  identi fi ed nine 
genetic groupings, with hawksbill nesting in Chagos and 
Seychelles forming a single grouping distinct from those in 
the Arabian Gulf and from easterly sites including Western 
Australia, (Vargas et al .   2010  and  Vargas et al. in prep  ) . 
A similar pattern of connectivity was observed in foraging 
hawksbills in Chagos which derive mostly from rookeries in 
Chagos and Seychelles, though these rookeries were found to 

  Fig. 17.6    Similarity coef fi cients of corals ( yellow ) and  fi shes ( red ) 
between Chagos reefs and with the west, north and eastern parts of the 
Indian Ocean       

  Fig. 17.7     Left : Ecoregions and provinces of the Western Indo-Paci fi c Realm – previous de fi nitions.  Right : revised ecoregions according to coral 
distributions. The boundaries correspond to the EEZs of each location (For details see Obura  2012  )        
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also contribute substantially to foraging aggregations in 
Cocos Keeling (FitzSimmons  2010  unpublished report;  Hahn 
et al. in prep  ) . While most mtDNA lineages found in the 
Chagos and Seychelles were not observed elsewhere, some 
uncommon lineages were identical to those found in Iran, 
Oman, and Australia, supporting the stepping stone model. 

 The crown-of-thorns star fi sh, an important coral predator, 
was previously believed to be a single species,  Acanthaster 
planci , but Vogler et al .   (  2008  )  have shown that the species 
includes four highly differentiated lineages with restricted 
distributions, which together form a species complex. Two of 
these lineages are found in the Indian Ocean, and data indi-
cate that crown-of-thorns star fi sh from Chagos belong to the 
Southern Indian Ocean lineage (Fig.  17.8a ). A more detailed 
phylogeographic study (Vogler et al .   2012  )  revealed high gene 
 fl ow among the geographically distant populations in the 
southern Indian Ocean lineage, including between Chagos 
and sites in the eastern and western Indian Ocean.  Acanthaster  
larvae can extend their developmental period to 7 weeks in 
marginal food regimes (Lucas  1982  ) . Although the occur-
rence of facultative teleplanic larva remains to be con fi rmed 
(Birkeland and Lucas  1990  ) , the low productivity found over 
most of the Southern Indian Ocean (<130 gC.m −2  day −1 ; Reid 
et al .   2006  )  could result in extended larval durations there 
too, which would explain the observed high connectivity and 
low levels of genetic structure in the Southern Indian Ocean 
lineage, despite long geographic distances.  

 Added support for Chagos as a bridge between eastern 
and western Indian Ocean can be found in reef  fi shes (Eble 
et al .   2011 ; Gaither et al .   2010  ) . For the peacock hind 
( Cephalopholis argus , Fig.  17.8b ) and brown surgeon fi sh 
( Acanthurus nigrofuscus ) (Fig.  17.8c ), patterns of genetic 
linkage are similar to those observed in the hawskbill turtle, 
with Chagos showing greater genetic af fi nity with sites in the 
western Indian Ocean than with the east. Though, for both 
 fi shes, differences in af fi nity are marginal and appear to be 
driven by the relatively recent introduction of Paci fi c lin-
eages to the eastern Indian Ocean (Eble et al .   2011  ) . 

 Despite being geographically part of the Indian Ocean, 
the eastern Indian Ocean locations at Cocos Keeling and 
Christmas Islands, and Western Australia are more closely 
af fi liated with the Paci fi c ichthyofauna, with only 5% of spe-
cies at Cocos-Keeling being exclusively of Indian Ocean ori-
gin (Allen and Smith-Vaniz  1994  ) . The latter islands are 
considered to be a part of the Indo-Polynesian Province 
stretching from the eastern Indian Ocean to Easter Island 
(Briggs and Bowen  2012    ). However, Cocos-Keeling and 
Christmas islands are a known region of overlap between 
Indian and Paci fi c faunas (Gaither et al.  2011  ) , as indicated 
by the presence of a hybrid zone with a westward limit at 
Cocos-Keeling (Hobbs et al .   2009  ) . Exceptions to this pat-
tern are found among species with highly dispersive larvae, 

including the bluestriped snapper ( Lutjanus kasmira ; Gaither 
et al .   2010  ) , trumpet fi sh (Bowen et al.  2001  )  and two moray 
eels (Genus  Gymnothorax , Reece et al .   2010  )  which freely 
intermix across all their Indo-Paci fi c range. For the majority 
of less dispersive reef  fi shes, Chagos may act as a bridge 
between western Indian Ocean and Paci fi c populations. 

 The coconut crab,  Birgus latro , is terrestrial though 
females lay eggs in the sea. Mitochondrial genetic work has 
compared Chagos with sites in the Seychelles and East 
Africa, and showed the Chagos population was signi fi cantly 
differentiated ( p  < 0.05) from Seychelles and East African 
populations (Tables  17.2 ,  17.3 , and  17.4 ). Asymmetric gene 
 fl ow, favouring migration from East Africa to Seychelles, 
and Seychelles to Chagos, comes from estimates of direc-
tion and mean number of migrants per generation between 
regions. The rate of immigration to Chagos from the west 
was measured at about 5 effective females per generation 
(breeding commences after about 5 years), using a measured 
mean effective female population size in the study of about 
3,000, or about 0.1–0.2% per generation (N.B. this is not 
the counted population of individuals which is orders of 
magnitude greater). Thus for this species, Chagos receives 
more larvae from the west than  fl ow from Chagos to the west 
(Fig.  17.8d ). This predominantly eastward dispersal may 
result from the timing of egg release which partly coincides 
with the period of eastward current  fl ow, and there is a high 
level of genetic connectivity. Additionally, a strong genetic 
connectivity among three sites was also observed through 
population structure analysis.    

 The pattern is clearly complex: earlier  fi sh surveys 
(Winterbottom and Anderson  1997  )  in Chagos found two 
distinct assemblages: a northern portion sharing af fi nities 
with the eastern Indian Ocean and the southern portion 
(including Diego Garcia) more closely aligned with faunal 
assemblages further west. Taken together, these results 
con fi rm that Chagos is part of the western Indian Ocean 
province as described by Briggs  (  1974  ) , though with 
respect to  fi shes, Briggs and Bowen ( 2012 ) additionally 
acknowledge af fi nities with the Indo-Polynesian province. 
Interestingly, Chagos shows less connectivity with the much 
closer Maldives to the North in some groups, which may be 
a function of the predominantly East–West currents. While 
there are recent reports of localized larval recruitment in 
predominately small-range  fi shes, these are countered by 
studies that show high genetic connectivity across large 
oceanic distances (Eble et al.  2011  ) . 

 Thus early results from the genetic and distribution data 
indicate that Chagos is an important biogeographic crossroad 
between the eastern and western Indian Ocean. The so-far 
limited molecular data are generally concordant with bio-
geographic patterns indicating greater connectivity between 
Chagos and sites to the west (Saya de Malha Banks, 
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  Fig. 17.8    ( a ) Crown of 
Thorns genetic groupings. ( b ): 
Peacock Hind ( Cephalopholis 
argus ). ( c ): Brown Surgeon fi sh 
( Acanthurus nigrofuscus ). 
( d ) Coconut crab ( Birgus 
latro ). Color coding for the 
Crown of Thorns (Vogler et al. 
 2008  and Vogler et al.  2012 ) 
and Peacock Hind (Gaither 
et al.  2011  )  indicate distinct 
genetic lineages.  Dashed lines  
for the Brown Surgeon fi sh 
(Eble et al.  2011  )  indicate 
genetically independent 
populations (Photo credit: 
www.aquaportail.com. Image 
12 b and 12c reprinted from 
Gaither et al.  (  2011  )  and Eble 
et al.  (  2011  )  with permission 
from the authors). 
For ( d ) solidity of  arrow lines  
represents relative amounts of 
gene  fl ow, so that for this 
terrestrial crab  fl ow is mainly 
eastwards during the 
Equatorial Counter Current 
 fl ow       
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Seychelles, and East Africa) than with those to the east 
(Cocos Keeling, Christmas Island, and west Australia). 
However, patterns of differentiation and migration vary 
considerably between species, which may re fl ect species 
level differences in dispersal ability, reproductive strategy, 
competitive ability, or habitat requirements. In some spe-
cies, large distances may be successfully bridged by the 
existence of so-called ‘teleplanic larvae’ which afford greatly 
expanded larval durations (Scheltema  1988  ) . In other 
species, like some corals, larvae are competent for up to 105 
days (Wilson and Harrison  1998  ) . This contrasts with reef 
 fi shes which exhibit an average larval duration of about 1 
month (though it varies enormously; Brothers and Thresher 
 1985 ; Sale  2002  ) . 

 Although it is probable that Chagos is an important step-
ping stone in the western Indian Ocean, the rate at which this 
happens for most groups is still not known. But in fact, the 
number of migrants needed to maintain genetic coherence 
between populations is small (Slatkin  1977,   1982  ) . As noted 
by Hellberg  (  2007  ) , for management purposes we need to 
know whether or not connections are made  en masse  every 
several thousand generations, or whether connections occur 
at demographically relevant intervals. 

 Nonetheless, patterns of connectivity as they exist today 
highlight the importance of the Chagos as a biogeographic 
stepping stone between the eastern and western Indian Ocean, 
although many questions remain unresolved. If Chagos is 
mainly a net recipient of larvae then its rich and relatively 
undamaged state affords it a very high conservation value as 
refugia. If Chagos exports biological diversity to the over-
exploited sites to the west and east, then the reefs of Chagos, 
and of the MPA, would have even greater value.  

   Pelagic Fishing and Fisheries 

 Fisheries provided most of the income for Chagos until the 
MPA was created, with the last licences expiring on 31st 
October 2010. The main  fi sheries were longline and purse 
seine for tuna, and a smaller Mauritian inshore  fi shery also 
existed. There is a recreational  fi shery in Diego Garcia, 
which operates within the 3 NM limit surrounding the atoll, 
which is relatively small, taking (in 2008) 25.2 tonnes of 
tuna and tuna-like species (76% of the catch) the remainder 
being reef-associated species (Mees et al.  2009  and see 
Chap.   19    ). 

   Table 17.2    Coconut crabs: 
Molecular diversity of 600 bp 
mtDNA COX1 region sampling 
from Chagos, Seychelles and 
Misali populations   

 Sampling site  n  Nh  S  h   p    q  

 Chagos  12  8  12  0.848  0.0067  4.97 
 Seychelles  18  16  18  0.987  0.0071  5.23 
 Misali  6  6  5  1  0.0056  4 
 Total  36  18  16  0.922  0.0076  4.65 

   n  sample size,  Nh  number of haplotypes,  S  number of variable sites,  h  haplo-
typic diversity,   p   nucleotide diversity,   q   Theta per sequence  

   Table 17.3    Pairwise F 
ST

  values 
of population differentiation in 
coconut crab sampling in Western 
Indian Ocean   

 Chagos  Seychelles  Misali 

 Chagos 
 Seychelles  0.422*    
 Misali  0.407*  0.017 

  By Arlequin 3.1
*  p  < 0.05  

 To 

 N 
ef
 (10 3 )  Chagos  Seychelles  Misali 

 From 
 Chagos  2.96 (0–17.77)  0.4 (0–20.5)  0.59 (0–4.65) 
 Seychelles  38.04 (6.92–60.24)  3.35 (0–31.5)  1.6 (0–10.39) 
 Misali  3.9 (0–9.34)  1.29 (0–7.99)  32.34 (6.7–86) 

  95% credible intervals from 100,000 drawn from Markov chains are indicated in brackets. Female 
effective population size  Nef  =  q / m ,  m  is mutation rate per site per generation. For example, muta-
tion rate of universal COX1 in terrestrial Jamaica land crab is 1.66% per site per million years – 
Schubart et al.  1998    

   Table 17.4    Effective population 
size and mean of migrants per 
generation between populations 
of coconut crab calculated with 
Bayesian based on mtDNA 
COX1 region   

http://dx.doi.org/10.1007/978-94-007-5965-7_19
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 The longline  fi shery in Chagos was active year-round, 
mainly under Taiwanese and Japanese  fl agged vessels target-
ing large pelagic species, including yellow fi n tuna ( Thunnus 
albacares ), bigeye tuna ( Thunnus obesus ), sword fi sh ( Xiphias 
gladius ), striped marlin ( Tetrapturus audax ) and Indo-Paci fi c 
sail fi sh ( Istiophorus platypterus ), with annual catches rang-
ing from 371 to 1,366 tonnes between 2005 and 2010 
(Koldewey et al.  2010  ) . The purse-seine  fi shery targeted 
yellow fi n- predominantly juveniles – and skipjack tuna 
( Katsuwonus pelamis ) and was highly seasonal, operating 
between November and March with a peak usually in 
December and January (Mees et al.  2009  ) . Log book records 
show that catches, mainly by Spanish and French  fl agged 
vessels, were highly variable, ranging from <100 to ~24,000 
tonnes annually (Koldewey et al.  2010  ) . 

 The Mauritian inshore  fi shery targeted demersal species, 
principally snappers, emperors and groupers, and logbook 
records indicated that the catches were between 200 and 300 
tonnes per year for the period 1991–1997, decreasing to 
between 100 and 150 tonnes from 2004 (Mees et al .   2008  ) . 
There have been no  fi shing activities from Mauritius in the 
last few years prior to MPA designation. 

 Fisheries suffered from poor documentation of by-catch 
and from illegal  fi shing. By-catch was inadequately recorded 
through a logbook system supported by very limited observer 
coverage – mean coverage was 1.24% per season for longline 
 fi shing and 5.56% for purse-seine  fi shing (Koldewey et al. 
 2010  ) . Even with this uncertainty, the by-catch in the Chagos 
was clearly substantial, particularly for sharks, rays and 
bill fi sh (Pearce  1996 ; Roberts  2007 ; Graham et al.  2010 ; 

Koldewey et al.  2010  ) . Shark and sea cucumber poaching 
(Fig.  17.9 ) are covered in later chapters.  

 Illegal  fi shing remains a management issue following the 
implementation of the MPA and enforcement will be key to 
its effectiveness, as for most MPAs globally. The size and 
location of Chagos as an MPA is particularly important in 
these respects as the western Indian Ocean has some of the 
most exploited, poorly understood and badly protected and 
managed coastal and pelagic  fi sheries in the world (Kimani 
et al.  2009 ; van der Elst et al.  2005  ) , while overall catches 
from them continue to dramatically increase (FAO  2010  ) . 
The Regional Fisheries Management Organisation (RFMO) 
that oversees the region containing Chagos is included within 
the Indian Ocean Tuna Commission (IOTC). Unfortunately, 
the IOTC, as with many tuna RFMOs, is widely recognised 
as having numerous legal and technical weaknesses 
Anonymous  2009  Cullis-Suzuki and Pauly  2010  ) . Tuna in 
the Indian Ocean are considered to be close to the maximum 
sustainable yield (bigeye) or overexploited (yellow fi n) and 
even skipjack, which is generally considered a highly pro-
ductive and resilient species, has been highlighted for close 
monitoring (IOTC  2010  ) . This also needs to be considered in 
a global context where, in 2011, all species of tunas, bonitos, 
mackerels, sword fi sh and marlins were assessed for the 
IUCN Red List of Threatened Species, with 11% of the 
world’s 61 species documented to be at serious risk of extinc-
tion (Collette et al .   2011  ) . Moreover, the IUCN classed a 
third of oceanic shark species, species that are regularly 
caught as by-catch in pelagic  fi sheries, in a threatened cate-
gory (Camhi et al .   2009  ) . Illegal, unreported and unregulated 

  Fig. 17.9    Shark poaching boats arrested in Diego Garcia (Photo A and C Sheppard)       
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 fi shing is not a trivial component of the catch and adds 
substantial uncertainty into population assessments (Ahrens 
 2010  ) . 

 There is increasing evidence that large MPAs like Chagos 
can bene fi t pelagic species that have the potential to exhibit 
highly mobile behaviours (reviewed in Game et al.  2009 ; 
Koldewey et al.  2010  ) . In reality, the phrase ‘highly migra-
tory’ which is frequently used to describe tuna and oceanic 
sharks, often has little biological meaning, with studies of 
tuna mobility demonstrating they would bene fi t from 
national-level closures (Sibert and Hampton  2003  ) . Pelagic 
 fi sh demonstrate considerable stability and persistence, and 
predictability of some habitat features does occur within the 
pelagic realm (Alpine  2005 ; Baum et al.  2003 ; Etnoyer et al. 
 2004 ; Hyrenbach et al.  2000 ; Worm et al.  2003  ) . Migratory 
predators like tuna do not move randomly, but associate 
with certain environmental and/or physical features (Hughes 
et al.  2010 ; Itano and Holland  2000 ; Morato et al .   2010a ; 
Schaefer and Fuller  2010 ) – indeed tuna  fi sheries have been 
shown to bene fi t from such aggregations (Morato et al .  
 2010b  ) , meaning that positive, measurable reserve effects 
on pelagic populations exist (Baum et al.  2003 ; Hyrenbach 
et al.  2002 ; Jensen et al .   2010 ; Roberts and Sargant  2002 ; 
Worm et al.  2003,   2005  ) . Several studies have shown that 
migratory species can bene fi t from no-take marine reserves 
(Beare et al.  2010 ; Jensen et al.  2010 ; Palumbi  2004 ; 
Polunin and Roberts  1993  ) . Ranges of skipjack and yellow fi n 
tuna have not been measured in the Indian Ocean, but if 
their ranges in a Paci fi c archipelago (Sibert and Hampton 
 2003  )  are superimposed onto the Indian Ocean, the BIOT 
MPA would encompas the median lifetime range of these 
two key species (Fig.  17.10 ). If these ranges do apply to the 

Indian Ocean for these species, it is likely that the Territory 
does provide considerable scope for their conservation. 
Studies are now underway to test this in Chagos using a 
combination of pelagic video monitoring and tagging 
(Zoological Society of London and University of Western 
Australia).  

 Pelagic MPAs such as Chagos are thus an important tool 
in marine conservation management (Game et al.  2009  )  and 
are rapidly becoming a reality (Pala  2009  ) , although the 
challenges relating to their implementation may be both 
costly and logistically challenging (Kaplan et al.  2010  ) . 
Large MPAs are considered essential to protect species such 
as large pelagic  fi sh and marine mammals (Wood et al.  2008  )  
as well as offsetting the concentration of  fi shing effort out-
side them (Walters  2000  )  and maintaining ecological value 
(Nelson and Bradner  2010  ) . Their importance for top preda-
tors has been highlighted by the most comprehensive, 
decade-long, open ocean tagging study in the Paci fi c that 
clearly demonstrated that top predators – including whales, 
seals, tuna, sharks, seabirds, turtles – exploit their environ-
ment in predictable ways, providing the foundation for spa-
tial management of large marine ecosystems (Block et al. 
 2011  ) . Extending to 200 NM, the Chagos MPA offers an 
extremely valuable opportunity to understand the effects of 
large-scale protection on pelagic, migratory species, both 
within the MPA and within a regional context.  

   Deep-Water Ecosystems 

   Seamounts 

 Yesson et al.  (  2011  )  determined that 86 seamounts (conical 
topographic rises of >1,000 m elevation) and 243 knolls 
(conical topographic rises of elevation 200–999 m) are pre-
dicted to occur within the Chagos MPA (Fig.  17.11 ). Chagos 
thus could contain more than 10% of all Indian Ocean sea-
mounts and so the area is regionally important for these fea-
tures as well. Given that globally only 506 seamounts and 
606 knolls lie in protected areas (Yesson et al.  2011 , based 
on the world database of protected areas 2009), this means 
that the Chagos MPA increased the world’s protection of sea-
mounts by 17% and knolls by 40%. Previous emphasis has 
been on shallow-water ecosystems, but protection of its sea-
mounts is also important, especially considering their high 
biodiversity, often representing entirely unique ecosystems 
(Clark et al.  2006  ) . Although the geology of some of the sea-
mounts and ridges in the Indian Ocean has been explored, 
including the Chagos-Laccadives Ridge, seamount fauna is 
poorly known (Demopoulos et al.  2003 ; Rogers et al.  2007  ) . 
Some data on  fi sh exist, mainly resulting from exploratory or 
commercial  fi shing, but no speci fi c information relates to the 
Chagos-Laccadive Ridge. Recent modelling studies based 

  Fig. 17.10    The median lifetime ranges of skipjack ( red ) and yellow fi n 
tuna ( yellow ), superimposed on a map of the Chagos MPA (Ranges 
from Paci fi c: Sibert and Hampton  2003  )        
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on 30-arc sec satellite bathymetry data indicate that the 
Indian Ocean hosts fewer seamounts than the Atlantic and 
Paci fi c Oceans (Yesson et al.  2011  ) , and many are associated 
with ridges or originate at ridges.   

   Deep Water Fishing 

 The Indian Ocean suffers increasing pressure from deep-sea 
 fi shing that threatens these seamounts and other benthic habi-
tats. The fact that deep-water  fi shing or trawling has never been 
documented in Chagos makes it particularly important. 
Deep-sea  fi shing in the Indian Ocean was mostly undertaken 
by distant-water  fl eets, particularly from the USSR. These 
 fi sheries targeted redbait ( Emmelichthys nitidus ) and ruby fi sh 
( Plagiogeneion rubiginosus ) with catches peaking about 1980 
and then decreasing to the mid 1980s (Clark et al.  2007  ) . Fishing 
then switched to alfonsino ( Beryx splendens ) in the 1990s as 
new seamounts were exploited. Some exploratory trawling was 
also carried out on the Madagascar Ridge and South West Indian 
Ridge by French vessels in the 1970s and 1980s, particularly 
targeting Walter’s Shoals and Sapmer Bank (Collette and Parin 
 1991  ) . In the late 1990s, a new  fi shery developed on the South 
West Indian Ocean Ridge with trawlers targeting deep-water 
species such as orange roughy ( Hoplostethus atlanticus ), 
black cardinal  fi sh ( Epigonus telescopus ), southern boar fi sh 
( Pseudopentaceros richardsoni ), oreo (Oreosomatidae) and 
alfonsino (Clark et al.  2007  ) . This  fi shery rapidly expanded, 
with estimated catches of orange roughy being approximately 
10,000 t, until that  fi shery collapsed. Fishing then shifted to the 
Madagascar Plateau, Mozambique Ridge and Mid-Indian 
Ocean Ridge, targeting alfonsino and ruby fi sh (Clark et al.  2007  ) . 
Most of these areas therefore have likely been signi fi cantly 
impacted by deep-sea bottom  fi sheries. 

 Deep-sea  fi shing in most of the Indian Ocean is continuing 
and showing signs of increasing its geographic spread, mainly 
targeting orange roughy and alfonsino. Recent  fi shing has 
also taken place on the Broken Ridge (eastern Indian Ocean), 
90 East Ridge, possibly the Central Indian Ridge, the 
Mozambique Ridge and Plateau and Walter’s Shoal (western 
Indian Ocean), where a deep-water  fi shery for lobster 
( Palinurus barbarae ) has developed (Bensch et al.  2008  ) . The 
banks around Mauritius and high seas portions of the Saya da 
Malha Bank have been targeted by  fi sheries for  Lutjanus  spp., 
and lethrinid  fi sh (SWIOFC  2009  ) , and there are also reports 
of unregulated gillnet  fi shing in the Southern Indian Ocean 
such as at Walter’s Shoal, which target sharks (Shotton  2006  ) . 
Currently, there is little or no information available on impacts 
of deep-sea  fi shing on high seas areas of the Indian Ocean on 
populations of target or by-catch species, or on seabed eco-
systems. Reporting of data are complicated by issues of com-
mercial con fi dentiality in  fi sheries where individual stocks 
may be located across a wide area (e.g. the South West Indian 
Ridge) and, up until June 2012, with the entering into force of 
the South Indian Ocean Fisheries Agreement (SIOFA), there 
was no adequate regional  fi sheries management organisation. 
At present, new  fi sheries are developing in the region with no 
apparent assessment of resource size or appropriate exploita-
tion levels, and with no estimate of impacts on vulnerable 
marine ecosystems. 

 Global modelling studies are currently evaluating habitat 
suitability for deep-sea Scleractinia and Octocorallia, at 
30-arc sec resolution (Davies and Guinotte  2011 ; Yesson 
et al.  2012  )  which indicate that suitable habitat for these 
organisms are likely to exist on deep slopes and seamounts 
within the Chagos MPA. Given the lack of a history of deep-
sea  fi shing in the region around the Chagos Archipelago, it is 
likely that associated communities of deep invertebrates and 
 fi sh are still largely intact, unlike on most other ridges in the 
Indian Ocean which have been subject to recent, continuing 
or expanding  fi sheries. 

 Considering the paucity of research on equatorial sea-
mounts, the Chagos region is particularly important for deep-
water ecosystem conservation too, both at a regional and 
global level. It also provides a unique opportunity to investi-
gate the energetic links between production associated with 
shallow-water coral reefs and deep-water ecosystems.   

   Climate and Long Term Environmental 
Monitoring Programmes in BIOT 

 Work is increasingly needed on climate change projections, 
yet the Indian Ocean forms a very large gap in many global 
monitoring programmes. Numerous temperature loggers 
have been deployed on these reefs at 5, 15 and 25 m depth on 
several lagoonal and seaward facing reefs. These have shown 
upward movement of thermoclines with periods of 1–4 days, 

  Fig. 17.11    Seamounts of the Chagos MPA as identi fi ed in Yesson 
et al.  (  2011  ) . Bathymetry data from shuttle radar topography mission 30 
arc-sec grid. (http://www2.jpl.nasa.gov/srtm/)       
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coinciding partly with times of the warmest seasonal 
temperatures (Sheppard  2009  ) . This may have important 
consequences in terms of reducing stress on corals (next 
chapter). Furthermore, the temperature records report the 
possible intrusion of internal waves onto the platform, which 
is relevant to issues of nutrient cycling, though this key aspect 
is another which remains to be researched. 

 Climate observations are extremely sparse. Further, 
instrumental SST data are associated with errors that are as 
large as the SST anomalies across a range of time scales 
(Annamalai et al.  1999  ) . There is currently one weather sta-
tion at Diego Garcia, with much good data but with several 
gaps. ‘Conventional’ infrared satellite measurements of SST 
are not adequate to capture important SST perturbations that 
occur in the rainy season when convective activity and cloud 
cover is highest (Vialard et al.  2009  ) , but from the late 1990s 
better quality SST measurement became possible to reveal 
the role of Chagos with respect to air-sea interactions. 
Therefore, a continuous monitoring programme of important 
climatic and oceanographic parameters at Chagos is needed 
for a better understanding of air-sea interactions that are cru-
cial in global climate issues. 

 Chagos is situated in a key region of climate variability. 
It lies at the eastern margin of the ‘Seychelles-Chagos ther-
mocline ridge’ (Hermes and Reason  2008  ) , along which the 
thermocline rises close to the surface and upwelling of cold 
water (Vialard et al.  2009  ) . In contrast to most upwelling 
regions, surface water of the Seychelles-Chagos ridge is 
extremely warm. In austral summer, the main rainy season, 
sea surface temperature (SST) varies only between 28.5°C 
and 30°C, a range in which the atmosphere is very sensitive 
to small oceanic changes (Timm et al.  2005  ) . The high SST 
combined with the shallow thermocline makes this a region 
with very strong air-sea interactions. 

 The Seychelles-Chagos region has a distinct oceanic and 
atmospheric variability at multiple time scales, each with 
signi fi cant climatic consequences. It has the strongest intrasea-
sonal SST variance in the Indo-Paci fi c warm pool, because the 
shallow thermocline is very responsive to atmospheric  fl uxes 
(Vialard et al.  2008,   2009  ) . SST cooling of 1°C–1.5°C, lasting 
for 1–2 months, may occur during austral summer, followed by 
a short lag and sharp increase in atmospheric convective activ-
ity (Vialard et al.  2009  )  associated with the Madden-Julian-
Oscillation (MJO) (Madden and Julian  1994  ) . The MJO has a 
time scale of 30–80 days; it explains much of the variance of 
tropical convection, and modulates cyclonic activity. 

 On interannual time scales, the Seychelles-Chagos ridge is 
affected by the El Nino-Southern Oscillation (ENSO) and the 
Indian Ocean Dipole (IOD) (Webster et al .   1999 ; Saji et al. 
 1999  ) . ENSO events lead to a displacement of the West Paci fi c 
warm pool and affect the Indian Ocean via the so-called 
atmospheric bridge. Anomalous subsidence over Indonesia 
during El Nino years leads to a cooling over the maritime 
continent and a basin-scale warming of the Indian Ocean, 

particularly the western part. The IOD is a coupled ocean–
atmosphere instability centred in the tropical Indian Ocean 
that affects the climate of the countries that surround the 
Indian Ocean basin (Marchant et al.  2007  ) . A positive IOD 
period is characterized by cooler than normal water and below 
average rainfall in the eastern Indian Ocean, Indonesia and 
over parts of Australia, while warmer water and increased 
rainfall is observed in the western Indian Ocean and equato-
rial East Africa. A negative IOD period is characterized by 
warmer than normal water and above average rainfall in the 
eastern Indian Ocean sector and cooler than normal water and 
below average rainfall in the western Indian Ocean. Some 
studies suggest that positive (negative) IOD events may be 
triggered by El Niño (La Niña), while others  fi nd that IOD 
events occur independently although they may overlap with 
El Niño/La Niña events, e.g. the strong 1998 ENSO (Saji and 
Yamagata  2003  ) . The IOD has two ‘centres of action’: one off 
the coast of Sumatra, in the eastern Indian Ocean sector, and 
one at the Chagos Archipelago (Saji and Yamagata  2003  ) . 

 Reliable instrumental records of the IOD are limited to the 
past 50 years. On decadal and longer time scales, information 
on climate variability at Chagos has been gained from geo-
chemical proxies archived in long-lived corals (Pfeiffer et al. 
 2004,   2006,   2009 ; Timm et al.  2005  ) . These data indicate that 
changes in the mean climate may in fl uence the impact of 
large-scale climate phenomena at Chagos, possibly affecting 
climate in other countries surrounding the Indian Ocean. For 
example, a shift towards higher mean SSTs occurred in 1975 
(Timm et al.  2005 ; Pfeiffer et al.  2006,   2009  ) , after which 
small SST changes induced by ENSO caused much larger 
precipitation anomalies (Timm et al.  2005 ; Pfeiffer et al. 
 2006  ) . Similar changes in rainfall variability have been found 
in South Africa (Richard et al.  2000  ) , Sri Lanka and southern 
India (Zubair and Ropelewski  2006  ) . 

 The long-term variability of the IOD has also been inves-
tigated with coral proxies from the Seychelles and Indonesia 
(Abram et al.  2008  ) . The coral reconstruction suggests an 
increase in the strength and frequency of IOD events during 
the twentieth century, which may also in fl uence the distribu-
tion of rainfall in the tropical Indian Ocean. The work high-
lights the importance of the Chagos Archipelago for climate 
variability research in the Indian Ocean sector and beyond, 
and emphasises the need for high-quality in-situ data record-
ing of climatic parameters at Chagos.  

   Conclusions 

 Chagos is unquestionably a highly valuable biological asset in 
an ocean where most reefs show signi fi cant and continuing 
decline in health. The reefs are in exceptionally good condi-
tion (see next chapters on the corals and  fi shes) and are impor-
tant in terms of biodiversity and productivity, and for their 
function as a biogeographic crossroads in the central Indian 
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Ocean. Its protection is of great importance given global 
pressures from over fi shing and other activities resulting from 
human population growth. As such, Chagos joins a small 
handful of large, protected sites in the world, and is the only 
one in the Indian Ocean. The importance of the BIOT MPA 
was reinforced by a recent report across marine science disci-
plines suggesting that the world’s ocean is at high risk of enter-
ing a phase of disturbance unprecedented in human history 
(Rogers and Laffoley  2011  ) . Indeed, many more effective and 
very large MPAs need to be created if international goals for 
protecting the oceans are to be met, although the number of 
locations where this will be possible is diminishing. 

 The biological and conservation value of the Chagos 
therefore is evident. Nevertheless, the formation and mainte-
nance of the MPA has been met with opposition from various 
sources, including the oceanic  fi shing industry, the govern-
ment of Mauritius that claims the territory, and from some 
Chagossians who were removed approximately 40 years ago 
and some of their representatives. While the decision to 
remove the inhabitants at that time was based on politics and 
defence concerns rather than for conservation, the present 
excellent condition of this large area has been an unplanned 
consequence of the subsequent lack of exploitation. However, 
the MPA was created ‘without prejudice’ to any future reset-
tlement, and if resettlement does occur then management 
must be adequate to avoid the problems evident from similar 
experience around the world. 

 The high value of relatively undisturbed areas encom-
passing a range of functionally linked ecosystems is becom-
ing increasingly recognised at the same time that their 
number is diminishing world-wide   (http://www.globalocean-
legacy.org/)    . While there are many ‘managed’ reef sites else-
where in the tropical oceans, almost all are themselves in a 
poor condition compared to Chagos and a few Paci fi c sites. 
The ‘shifting baseline syndrome’ (Pauly  1995  )  applies to 
marine management and in many places has led to situations 
where decisions are taken that are highly disadvantageous to 
both the natural systems and to the people dependant on 
them. Most coral reefs remain unprotected or protected in 
name only (Burke et al.  2011  ) . The huge scale of the inter-
connected network of atolls and banks in Chagos, and its 
effective governance, are likely to become increasingly 
important both directly and as a scienti fi c reference site in 
the Indian Ocean. BIOT has, at present and the foreseeable 
future, a governance which will enable this protection to per-
sist. Priorities for the region now are effective management, 
so that the bene fi ts of a well protected MPA are likely to 
extend into the future including area far beyond the boundar-
ies of the Chagos MPA.      
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