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Biodiversity of the marine environment
around Ascension Island, South Atlantic

I N T R O D U C T I O N

We are pleased to present this Special Issue of JMBA, which
charts the major results from the Darwin Challenge Award
(Assessing Ascension Islands Shallow Marine Biodiversity.
EIDCF012). Research presented in this issue is the result of
three expeditions that could not have been achieved
without a great deal of collaborative support from many
organizations.

Ascension Island harbours globally important biodiversity,
representing a unique assemblage of western and eastern
Atlantic flora and fauna. Previous biodiversity projects have
focused on sea turtles, seabirds and plants, whist marine bio-
diversity was virtually unknown; a search on Google Scholar
and Web of Science at that time indicated few if any collective
studies on the Island’s benthic species, habitats or biogeog-
raphy. Lacking were comprehensive inventories of marine
invertebrates including corals, ichthyofauna and algae.
Habitat inventories and mapping were needed to manage
coastal zones.

In total, this body of research accounts for one of the largest
coordinated and integrated efforts to provide baseline marine
data feeding into the biodiversity and fisheries targets of this
UK Overseas Territory. We hope that this Special issue
offers a collection of knowledge, experience and guidance
for working in this special territory.

P E R C E I V E D N E E D S I N A S C E N S I O N
I S L A N D

Ascension is �1600 km from the coast of West Africa and
more than 2000 km from South America, and it is one of
the most remote land bodies in the world. This isolation, com-
bined with Ascension’s comparative geological youth (�1
million years old) (Evangelidis et al., 2004), is thought to
have in part contributed to a relatively depauperate shallow
marine fauna. For example, there are just 173 inshore fish
species recorded to date compared with over 300 fish
species in other tropical Atlantic Islands (Wirtz et al., 2017).
However, while there is low fish species richness there is
also high species abundance and a relatively high level of
endemism (Lubbock, 1980; Floeter et al., 2008), with 11
species (8.3% of total) known only from Ascension, and a

further 16 (12% of total) restricted to the South Atlantic
islands of Ascension and St Helena (Wirtz et al., 2017). This
fish assemblage represents a unique mix of species from
both the western and eastern Atlantic (Floeter et al., 2008),
and this knowledge has provided part of the evidence basis
for the Island being nominated, in September 2016, as
part of a large Marine Protected Area (Foreign &
Commonwealth Office, 2016).

The following important works formed much of the back-
ground for our expeditions: Chace & Manning (1972),
Manning & Chace (1990) (Crustacea), Rosewater (1975)
(Mollusca), Hartmann-Schroder (1992) (Polychaeta), and
Price & John (1979, 1980) (marine flora). A representative
list of the older visiting expeditions and corresponding litera-
ture can be found in Manning & Chace (1990).

Species and habitat inventories and mapping were recog-
nized as being urgently needed to manage coastal zones. In
2012 the Ascension Island Government (AIG) and the
University of Exeter (UoE) were awarded a Darwin grant to
develop the first National Biodiversity Action Plan for
Ascension Island, integrating all available information on
the spatial distribution of biodiversity and threats. However,
with the exception of seabirds and marine turtles, the BAP
project had a predominantly terrestrial focus, in large part
due to the current paucity of baseline scientific data for
marine species that was needed to inform the development
of Species Action Plans.

T I M E L I N E A N D L O G I S T I C S �
D A R W I N I N I T I A T I V E S U R V E Y S
( 2 0 1 2 / 1 3 )

In 2012 the Shallow Marine Surveys Group (SMSG), in collab-
oration with the South Atlantic Environmental Research
Institute (SAERI) and supported in kind by the Falkland
Islands Government Fisheries Department, was awarded a
Darwin Initiative Overseas Territories Challenge Fund
award. This enabled the two organizations, with a team of
international scientists, in conjunction with Ascension
Island Government (AIG) staff, to address some of these
issues by generating a great deal of much needed baseline
data. Further, this created scope for future marine biodiversity
conservation and management actions and projects on the
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Island. The group trained local divers and conservation pro-
fessionals in sampling protocols such that the collection of
baseline data and monitoring of key marine flora and fauna
could continue.

Stage One of the work, conducted by British Antarctic
Survey (BAS) included a meta-analysis of existing informa-
tion on Ascension Island marine biodiversity to establish lit-
erature and a georeferenced database. Stage Two and Stage
Three of the work comprised two surveys where SMSG/
SAERI assembled a team of 24 local and international ecol-
ogists, taxonomists and divers for the first survey and 12
ecologists and divers for the second survey. Many of the
team had worked successfully together previously as
project partners in the UK Overseas Territories of the
Falkland Islands and South Georgia & the South Sandwich
Islands. Two members of the team were allocated the respon-
sibility for logistics coordination. This was key to success as
their primary focus was on moving people and equipment in
support of the project. Both working for the Ministry of
Defence (British Forces South Atlantic Islands), one a
senior logistics officer, was a direct benefit to the project
for their understanding of the military supply chain, which
ensured the seamless movement of equipment and people.
Preplanning started �3 months prior to both the main
expedition in August 2012 and the follow-up visit in May
2013. Key during the initial planning phase was to identify
equipment and stores that could not be procured or obtained
in the Falklands or Ascension Island, such as ethanol, camera
spares, waterproof paper, additional transact reels, writing
boards and specimen containers. The early ordering of
equipment allowed for contingency planning if it could not
be transported via air, instead giving time to have it trans-
ported by ship in order to be in situ in Ascension ahead of
each visit.

Freight from the Falklands was booked on the South
Atlantic air-bridge through Mount Pleasant Military Base
in the Falklands. The expedition had to be self-contained
so the freight included diving cylinders, dive equipment
and weights, SLR cameras, housings, strobes and medical
oxygen as there are no facilities to hire equipment on
Ascension. The civilian diving club in Ascension were able
to offer compressed air and boats for transit to the dive
sites. Seats on the RAF Atlantic Air Bridge had to be
booked well in advance due to the limited number of
places available for civilian passengers. Accommodation on
Ascension Island is very limited, particularly for large
groups, so early booking was essential. The first visit com-
prised a mix of government housing and military accommo-
dation. Access to the military base was not available on the
second visit so hotel accommodation was utilized. The
Ascension Island Conservation Department was able to
offer office space for kit storage, specimen and data process-
ing. Daily planning meetings were held to ensure everyone
was in the right place at the right times with transport coor-
dinated to undertake the tasks. Hire cars were booked in
advance as vehicle availability is limited and the demand is
high with 4 × 4 pickups at a premium. The pickups were
essential for carrying diving and other equipment to the
survey locations. Well planned and delivered logistic
support proved to be critical to the success of the project;
forward planning, provisioning and an understanding of
the limitations of air-freight capacity was essential.

The basis of Stage Two, conducted in September 2012,
was an ambitious 3-week (21 day) expedition to the Island
to survey the intertidal and sub-tidal zones down to
30 m depth. We adapted successful protocols from our pre-
vious work (quantitative photo-quadrats, collections, macro-
photography) and employed established methods specific to
coral reef habitats (Underwater Visual Census and quadrat
photography), which are proven to be statistically robust
and comparative across similar studies carried out in other
reef habitats globally (Edgar et al., 1997). In addition to bio-
diversity and fishery assessment, was a climate change
related experiment where expertise from BAS was part of
the team; thermal tolerance experiments were conducted to
assess the temperature sensitivity of shallow water marine
invertebrates at Ascension Island to evaluate their long-term
sensitivity to climate warming. Other new areas of research
were explored based on observations in Stage One by two
phycologists, from the University of Aberdeen and the
Hellenic Centre for Marine Research, who assessed and cap-
tured as much of Ascension’s diversity in terms of seaweeds
(macroalgae) as possible during this expedition. Further
objectives for Stage Two included examining hard structures
from fish (otoliths) and molluscs (shells) in collaboration
with the Falkland Islands Fisheries Department, to deter-
mine age and growth patterns between and within species
and also to look for patterns that could be monitored for
climate change.

Other studies included an investigation of biology of the
Sally lightfoot crab, Grapsus adscensionis, which were
carried out around English Bay and Turtle pond areas, as
well as a single sample taken at Catherine Bay. Octopus behav-
iour (Octopus insularis) was also examined particularly with
regards to its diet spectrum. Intertidal surveys were conducted
to examine zonation and to examine the diversity of some of
the more permanent rock pools. Although this work did not
result in published work in this special issue, it did provide
useful baseline observations for the first time, that AIG can
build on in the future.

The Group deployed settlement plates with attached
temperature loggers, with controls, with the aim of moni-
toring recruitment, succession and growth of encrusting
organisms over time and space. The plates are also useful
for monitoring for potential invasive species. Very little
grows (especially macroalgae) on the surface of rocks at
Ascension as the black trigger fish (Melichthys niger) eats
almost anything that is exposed. The panels, therefore,
needed to be fixed to a solid surface and caged such that
trigger fish and other fish grazers could not get access to
the underside of the plates.

The second survey, Stage Three, was conducted in May/June
2013. This survey was not planned originally, but unexpected
significant saving was made on air fares in our earlier expedi-
tions. This saving allowed for a follow-up trip in May 2013.
Our team of 12 started to arrive on 24 May. The objective of
this 10-day survey was to build on the first by targeting the inter-
tidal quantitatively, revisiting sites surveyed before to examine
temporal patterns for the community structure of different habi-
tats and to visit sites and areas not surveyed previously.

Samples from each survey have been distributed to taxo-
nomic specialists for further examination and confirmation.
This work is yielding great results including many new geo-
graphic records and some new species.
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The work was successful and surpassed expectation, but
was not without problems. The lesson learned was largely
based on good daily communication and organization of the
wide range of projects and specialist interest that comprised
the expedition team. Regular planning meetings and a
central data repository were quickly established which
resulted in smooth operation.

The diving conditions and the charter of local vessels made
shore and further afield dive expeditions relatively easy but the
south coast remained unsurveyed due its exposure to the pre-
vailing wind and current.

O U T C O M E S

During the two surveys (Stages Two and Three) a total of
202 sampling events were conducted comprising a mixture
of quantitative SCUBA surveys involving belt transects for
fish and mobile fauna and quadrat photography for sessile
fauna. Intertidal surveys and collections and subtidal col-
lections were also carried out. Oceanographic surveys
were conducted around the island. The marine environ-
ment is visually dominated by fish, particularly by one
species, the black trigger fish. The reefs are heavily grazed
and predated by fish to such an extent that a significant
component of the biodiversity remains hidden to avoid
this pressure. A primary goal was to catalogue such incon-
spicuous diversity; we found a surprisingly high diversity
that has been particularly poorly documented in the past
with much of this work still ongoing. The surveys yielded
many new geographic records and some new species
reported on in this Special Issue. Taxonomic samples are
still being worked up and will be reported on in other
issues and journals.

Eighteen papers are presented in this issue, and two add-
itional papers resulting from these expeditions were pub-
lished in earlier issues of JMBA; one of these, Brewin
et al. (2016), quantifies the diurnal variation of fish and
macrobenthic community structure at Ascension Island.
This study revealed significant turnover in species
between day and night surveys and between survey
periods (2012 vs 2013), with associated changes in species
rank-abundance distributions. A number of juvenile fish
species were determinate in observed differences.
Conversely, diversity of functional groups between day/
night surveys and between seasons were not different.
There was, however, significant species turnover within
functional groups between day and night assemblages.
The lack of proportional change in functional groups but
a turn-over of species between day and night assemblages
suggest that there may be a degree of functional redundancy
in Ascension Island’s marine trophic profile. The second,
Morely et al. (2016), investigated experimentally, the
upper temperature limits of species from different regions,
at different rates of warming, to estimate the long-term sen-
sitivity of shallow marine fauna from four tropical
Ascension Island, five temperate New Zealand and six
Antarctic species. Specifically for Ascension Island,
despite being subject to upwelling, results suggest that the
fauna have evolved sufficient plasticity to respond to rapid
increases in temperature and this will be a key mechanism
underpinning vulnerability to climate warming. Finally,

Yáñez-Rivera & Brown (2015) characterized two species
of fireworms from Ascension and Saint Helena.

I M P A C T A N D F U T U R E
C O N S I D E R A T I O N S

The preliminary results of the Challenge Award and indeed
discussions with collaborators and scientists, internationally
and on Ascension, was the genesis for the full Darwin Plus
Project – The Ascension Island Marine Sustainability
Project (AIMS). Through this award, critical laboratory and
equipment infrastructure was purchased for AIG. This
2-year project will be presenting its findings in a variety of
journals over the next months and years. Indeed this issue
contains one paper from the AIMS project that reports and
describes the deeper water environments around Ascension
Island.

As editors we hope that more comparative studies will
ensue on subjects surrounding the biological connectivity
of tropical eastern and western Atlantic environments to
those in the mid-Atlantic, notably Ascension and St
Helena.
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