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Abstract
Background: A rapid marine fish biodiversity assessment and subsequent surveys were conducted at D’Arros Island
and St. Joseph Atoll, Amirantes, Republic of Seychelles.
Results: Dive surveys recorded the first national occurrence of 16 reef associated fish species. Ten species had
regionally cosmopolitan distributions in the West Indian Ocean and their occurrence in Seychelles was expected
and confirmed. The occurrence of an additional six species represented range extensions of between approximately
2000 and 4300 km further than previously reported.
Conclusions: The results of this assessment suggest that the current ichthyofaunal diversity of the Amirantes Island
group in the Republic of Seychelles may be underestimated and future surveys are likely to reveal the presence of
additional species.
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Background
The Economic Exclusion Zone of Seychelles spans
1,374,000 km2 within the West Indian Ocean with a total
land mass of 459 km2. There are two primary island regions
in Seychelles, the Inner Islands (45 primarily granitic islands
in the north including the main Island Mahé) and the Outer
Islands which include the Amirantes Island Group. The
latter group is comprised of 11 low lying sand cays with a
total land area of 11.5 km2 (Stoddart 1984). D’Arros Island
and St. Joseph Atoll are situated on the relatively shallow (>
40 m) Amirantes Bank, approximately 255 km southwest of
Mahé (Fig. 1). Together, D’Arros Island and St. Joseph Atoll
make up 3.03 km2 of low lying land which encompass a
variety of marine habitats; including a deep channel
separating the islands, platform reefs, an atoll with an
extensive lagoon, mangroves and seagrass meadows
(primarily Thalassodendron ciliatum) (Stoddart et al. 1979;
Stoddart 1984).
The first comprehensive record of the marine fish of
Seychelles recorded 775 species from the Inner Islands

(Smith and Smith 1969). However, this number was later
revised to account for taxonomic confusion and species
duplication and Polunin (1984) reported 883 known species from Seychelles waters. Further studies reported an
additional 108 species records for Seychelles, some of
which were collected and photographed from the
Amirante Islands, including 19 species from D’Arros Island and St. Joseph Atoll (Randall and van Egmond
1994). The most recent of these studies highlighted the
ichthyofaunal diversity of the region and suggested that
further investigation was required to improve our understanding of the diversity and distribution of the marine
fish community.
At the beginning of this study there were 1146 marine
fish reported from Seychelles including 889 reef associated fish species (Froese and Pauly 2001). The aim of
this rapid fish biodiversity assessment was to establish a
baseline of the current number of known species from
D’Arros Island and St. Joseph Atoll in order to improve
monitoring efforts and conservation management plans
for the area.
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Fig. 1 D’Arros Island and St. Joseph Atoll located in the Amirante Island Group within the Outer Islands of the Republic of Seychelles in the West
Indian Ocean

Methods
Between the 5th and 24th of May 2017, 84 h of underwater visual surveys were conducted around D’Arros
Island and St. Joseph Atoll. Additional surveys were then
conducted ad-hoc from July 1st to November 2017. During surveys, SCUBA divers recorded and attempted to
photograph each new observed fish species. Fish species
identification and distributions were confirmed using
FishBase (www.fishbase.org), the Global Biodiversity Information Facility (www.gbif.org), the Ocean Biogeographic Information System (www.iobis.org), Fishes of
the East Indies (Allen and Erdman 2012) and Fishes of
Seychelles (Smith and Smith 1969).
A photographic library of each documented species
was also created to serve as a reference point for future studies. All of the major habitat types including
deep (~ 25 m) and shallow (~ 1 m) Thalassodendron
meadows, the channel between D’Arros and St Joseph,
reef crests, reef slopes (to a maximum of 30 m), sand
flats (to a maximum of 30 m) and atoll lagoon were
surveyed.
Results
A total of 514 marine fish species from 71 families were recorded during the rapid biodiversity assessment at D’Arros
Island and St. Joseph Atoll between the 5th and 24th of May
2017. Fifty one percent of the recorded species were represented by eight families: Labridae (66 species), Gobiidae (48
species), Pomacentridae (33 species), Serranidae (30 species),
Acanthuridae (26 species), Chaetodontidae (20 species),

Scaridae (20 species) and Carangidae (17 species). During
the rapid assessment between the 5th and 24th of May 2017,
12 species previously unreported from Seychelles waters
were recorded. An additional 4 new Seychelles species records were subsequently recorded during ad hoc surveys between July 1st and the 19th of November 2017. The 16
previously unreported species from Seychelles represented
seven families including: Chaetodontidae, Congridae,
Gobiidae, Labridae, Microdesmidae, Syngnathidae and
Tetraodontidae. Ten of the new Seychelles species records
(Amblygobius nocturnus, Arothron caeruleopunctatus,
Dunckerocampus boylei, Gorgasia maculata, Gunnellichthys
monostigma, Heniochus diphreutes, Oxycheilinus orientalis,
Trimma anaima, Trimma emeryi and Vanderhorstia ambanoro) have relatively cosmopolitan regional distributions and
were expected to occur in Seychelles (Figs. 2 and 3). This
report serves to confirm their presence in Seychelles waters.
The occurrence of the remaining six species (Iniistius
naevus, Pseudocoris petila, Pseudojuloides labyrinthus,
Trimmatom offucius, Trimma taylori and Trimma winchi)
in Seychelles waters represent new range extensions within
the Indian Ocean of between 2000 and 4300 km (Fig. 4).
Each species was photographed and notes on their occurrence, characteristics and distribution were recorded.
Amblygobius nocturnus (Herre 1945) (Fig. 2a) was observed and photographed in the lagoon of St. Joseph
Atoll (5°25′42.94″S 53°19′26.81″E) at a depth of 3 m on
the 20th of May 2017. This species is characterised by a
pale grey body with a brown to orange stripe running
from the snout through the eye and a row of 8–9 dark
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Fig. 2 Marine fish species with regionally cosmopolitan distributions that were recorded for the first time in Seychelles waters. a Amblygobius
nocturnus. b Arothron caeruleopunctatus. c Dunckerocampus boylei. d Gorgasia maculata. e Gunnellichthys monostigma. f Heniochus diphreutes

Fig. 3 Marine fish species with regionally cosmopolitan distributions that were recorded for the first time in Seychelles waters. a Oxycheilinus
orientalis. b Trimma anaima. c Trimma emeryi. d Vanderhorstia ambanoro
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Fig. 4 Marine fish species recorded for the first time in Seychelles waters that represent new range extensions in the Indian Ocean. a Iniistius
naevus. b Pseudocoris petila. c Pseudojuloides labyrinthus. d Trimmatom offucius. e Trimma taylori. f Trimma winchi

spots at the base of the dorsal fin (Froese and Pauly
2001, Allen et al. 2003). Distribution ranges from the
Red Sea to the Maldives and Mauritius (GBIF) to the
Philippines and French Polynesia (Randall 1995; Anderson et al. 1998) and there has been one unpublished report from Seychelles Inner Islands.
Arothron caeruleopunctatus (Matsuura 1994) (Fig. 2b)
was observed and photographed north of D’Arros Island
(5°24′36.9″S 53°17′49.5″E) at a depth of 16 m on the
15th of May 2017. This species is characterised by alternating light and dark rings around the eye, and a black
patch with white spots at the base of the pectoral fins
(Allen and Erdman 2012). Distribution ranges from
Réunion and the Maldives to Indonesia (Froese and
Pauly 2001).
Dunckerocampus boylei (Kuiter 1998) (Fig. 2c) was
observed and photographed on the west side of St.
Joseph Atoll (5°24′46.59″S 53°18′59.21″E) at a depth of
18 m on the 22nd of May 2017. This species is characterised
by broad red bands and caudal fin with distinct black posterior margin and upper and lower white margins (Kuiter
1998). Known from the Red Sea, South Africa, Mauritius
and Indonesia (Allen and Erdman 2012; Kuiter 1998).

Gorgasia maculata (Klausewitz and Eibl-Eibesfeldt 1959)
(Fig. 2d) was observed and photographed on the north side
of D’Arros Island (5°24′32.55″S 53°17′58.20″E) at a depth
of 26 m on the 17th of May 2017. This species is characterised by a tan body with the lateral line pores covered in
white flecks with larger white blotches on the head (Allen
et al. 2003). Distribution ranges from the Comoros Islands
and Maldives in the West Indian Ocean to the Solomon
Islands in the Pacific (Froese and Pauly 2001, Allen et al.
2003).
Gunnellichthys monostigma (Smith 1958) (Fig. 2e) was
observed and photographed off the north side of D’Arros
Island (5°24′32.55″S 53°17′58.20″E) at a depth of 26 m
on the 19th of May 2017. This species is characterised
by a pale grey body with a distinctive small black spot
posteriorly on the opercula and a blue stripe on the head
and behind eyes (Allen and Erdman 2012). Distribution
ranges from the Red Sea and East Africa to Micronesia
and Australia (Allen and Erdman 2012).
Heniochus diphreutes (Jordan 1903) (Fig. 2f ) was observed and photographed off the south side of D’Arros
Island (5°25′31.19″S 53°17′55.28″E) on the 6th of May
2017. This species is characterised by a pair of black
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bands across the body with the second band ending at
the tip of the anal fin (Allen et al. 2003). This species
lacks the distinct black rectangle between eyes and the
longer snout of Heniochus acuminatus (Allen et al.
2003). Distribution ranges from the Red Sea and East
Africa to Indonesia and Australia (Allen et al. 2003).
Oxycheilinus orientalis (Günther 1862) (Fig. 3a) was
observed and photographed off the north side of D’Arros
Island on the 12th of May 2017. Males of this species
(pictured) are characterised by a mid-lateral red stripe
with a pair of spots on the tail (Allen and Erdman 2012).
Distribution ranges from the Red Sea and East Africa to
Indonesia (Froese and Pauly 2001).
Trimma anaima (Winterbottom 2000) (Fig. 3b) was
observed and photographed off the west side of St.
Joseph Atoll (5°24′46.59″S 53°18′59.21″E) at a depth of
18 m on the 23rd of May 2017. This species is characterised
by a broad red or orange mid lateral stripe, white belly and
thin blue lines below eyes (Allen and Erdman 2012).
Distribution ranges from the Comoro Islands and Maldives
Islands to Indonesia (Allen and Erdman 2012).
Trimma emeryi (Winterbottom 1985) (Fig. 3c) was
observed and photographed on the east side of D’Arros
Island at a depth of 20 m on the 8th of October 2017.
Characterised by red iris and a yellow to pink head and
a translucent pale yellow body (Allen and Erdman 2012).
Distribution ranges from the Comoro Islands and
Maldives to Chagos and Indonesia, Guam and Tonga
(Allen and Erdman 2012).
Vanderhorstia ambanoro (Fourmanoir 1957) (Fig. 3d)
was observed and photographed in the lagoon of St.
Joseph Atoll (5°25′42″S 53°19′26″E) on the 20th of
May 2017. This species is characterised by a pale grey to
white body with large black spots laterally and smaller
dorsal spots and blue streaks on head and dorsal surface
(Allen and Erdman 2012). Distribution ranges from the
Red Sea, Madagascar and East Africa to Micronesia and
Samoa (Allen and Erdman 2012).
Iniistius naevus (Allen and Erdman 2012) (Fig. 4a) was
observed and photographed off the north side of D’Arros
Island (5°24′33.16″S 53°17′57.77″E) at a depth of 24 m
on the 18th of May 2017. This species is characterised
by a white belly patch with a dark red blotch above it
and a similar size yellow blotch anterior to it (Allen and
Erdman 2012). Previously only known from the Andaman Islands (Allen and Erdman 2012). This record extends the known range by approximately 4300 km and
confirms its occurrence in the West Indian Ocean.
Pseudocoris petila (Allen and Erdman 2012) (Fig. 4b)
was observed and photographed off the western side of
St. Joseph Atoll (5°24′46.59″S 53°18′59.21″E) at a depth
of 12 m on the 22nd of May 2017. This species is characterised by a distinctive purple cheek and elongate
body. Previously only known from the Andaman Islands
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(Froese and Pauly 2001, GBIF), 4300 km to the east.
However, there have been more recent unconfirmed reports from South Africa, Réunion Island and Pulau Weh
(Allen and Erdman 2012).
Pseudojuloides labyrinthus (Victor and Edward 2016)
(Fig. 4c) was observed and photographed on the northern side of D’Arros Island (5°24′33.16″S 53°17′57.77″E)
at a depth of 26 m on the 19th of November 2017. The
terminal male (photographed) is characterised by a maze
of blue lines on the head and three blue stripes along
the body. Only previously known from the aquarium
trade in Kenya approximately 2000 km west of
Seychelles (Victor and Edward 2016).
Trimmatom offucius (Winterbottom and Emery 1981)
(Fig. 4d) was observed and photographed off the west
side of St. Joseph Atoll (5°24′46.59″S 53°18′59.21″E) at
a depth of 18 m on the 15th of September 2017, after
the rapid biodiversity assessment was completed. This
species is characterised by an orange-red bar about the
diameter of the eye across the cheek below the eye
(Winterbottom and Emery 1981). Known previously
from Chagos Archipelago (Winterbottom and Emery
1981). This record extends its known range by approximately 2000 km further westward and confirms its
occurrence in the Southwest Indian Ocean.
Trimma taylori (Lobel 1979) (Fig. 4e) was observed
and photographed off the west side of St. Joseph Atoll
(5°24′46.59″S 53°18′59.21″E) at a depth of 18 m on the
23rd of May 2017. Subsequent photographs of the specimen shown here were taken at the same location on the
16th of September 2017. This species is characterised by
elongate second dorsal spine, semi-translucent upper
body and yellow to orange spots on the head and
median fins (Allen and Erdman 2012; Froese and Pauly
2001; Winterbottom 1984). Distribution ranges throughout the East Indies and is also known from the Red Sea
and Chagos Archipelago in the central Indian Ocean
(Allen and Erdman 2012; Froese and Pauly 2001). This
record extends the known range by approximately
2000 km west of Chagos and confirms its occurrence in
the Southwest Indian Ocean.
Trimma winchi (Winterbottom 1984) (Fig. 4f ) was observed and photographed off the west side of St. Joseph
Atoll (5°24′46.59″S 53°18′59.21″E) at a depth of 18 m
on the 23rd of May 2017. Subsequent photographs of
the specimen shown here were taken at the same location on the 16th of September 2017. This species is
characterised by a yellow body, pink jaws, black melanophores along mid-lateral line and elongated second dorsal spine reaching posteriorly slightly beyond the base of
the last dorsal fin ray (Winterbottom 1984). Known previously from Chagos Archipelago (Winterbottom 1984;
Froese and Pauly 2001). This record extends the known
range of the species by approximately 2000 km further
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westward and confirms its occurrence in the Southwest
Indian Ocean.

Discussion
New marine fish records from Seychelles after Smith
and Smith (1969) comprehensive account were last
reported by Randall and van Egmond (1994), who
recorded 108 new species nationally. At least 35 of these
species were found within the Amirantes Island group,
highlighting the potentially rich fish diversity associated
with the area (Randall and van Egmond 1994). The previously unreported Seychelles records found in this
study appear to be in part due to the lack of previous
survey effort in the region owing to the relative remoteness of the Islands. Indeed, 10 out of the 16 newly
recorded fish species in this study have regionally
cosmopolitan distributions and their occurrence was
expected. The remaining six species reported in this
study were most likely previously overlooked as they are
relatively small and cryptic (in the case of the Gobiidae;
Trimmatom offucius, Trimma taylori and Trimma
winchi) or were only recently described (Iniistius naevus,
Pseudocoris petila and Pseudojuloides labyrinthus).
Of particular interest are the new Seychelles records of
species only know from the east and central Indian
Ocean (Chagos Islands). The presence of these species
(Trimmatom offucius, Trimma taylori and Trimma
winchi) suggests that they dispersed westward across the
Indian Ocean supporting evidence from (Craig 2008)
who suggested westward dispersal in the region may be
possible during the north west monsoon (November to
March). Indeed, Chagos may be an important “stepping
stone” for the dispersal of fishes from the relatively species rich Indo-Pacific region to the west Indian Ocean.
Additional biodiversity surveys in Seychelles may well
reveal the presence of more central and east Indian
Ocean fishes.
Previous studies in Seychelles employing similar diver
survey methods to this study recorded between 221 and
369 marine fish species (Downing et al. 2006, Friedlander
et al. 2015). However, it is likely that targeted searches for
more cryptic or recently described species in Seychelles
would yield many more species records. Within the
broader West Indian Ocean, diver based surveys have recorded between 217 and 394 coastal marine fish species
(Garpe and Öhman 2003, Durville et al. 2003, Chabanet et
al. 2002, Letourneur et al. 2004, Gillibrand et al. 2007,
Fricke et al. 2013) although more comprehensive check
lists within the region have recorded up to 984 species
(Fricke et al. 2009, Wickel et al. 2014). Considering the
relatively limited spatial and temporal scales of the survey
reported on in this study, the number of fish species recorded appears to be representative of an exceptionally diverse marine fish community. The diversity is most likely
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facilitated by the various marine habitat types (seagrass, lagoon, coral reef and rubble reef) within a relatively confined area at D’Arros Island and St. Joseph Atoll.

Conclusion
The 514 marine fish species recorded during the rapid marine biodiversity assessment between the 5th and 25th of May
2017 (as well as the four species recorded during additional
surveys) highlights the unique ichthyofaunal biodiversity of
D’Arros and St. Joseph Islands in the Amirante Island Group,
Seychelles. It is likely that previous records from the region
have under represented the marine fish community due to a
lack of targeted surveys, especially in deeper and sand/rubble
dominated habitats. Misidentification resulting in synonymised species may also have contributed to the under
representation of species diversity records. Thus, it is likely
that with additional survey effort more, potentially undescribed, species from the region will be added to the national
record of fishes from Seychelles waters. Considering the
unique ichthyofaunal diversity of the region it is important
to ensure the equally diverse marine habitats of areas such as
D’Arros and St. Joseph are conserved. Improved conservation measures are especially important in light of increasing
impacts from coral reef bleaching events, which resulted in
substantial hard coral reef die off in the region in 2016
(Obura et al. 2017).
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