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Abstract

Numerous studies have been conducted on the benthic stages of Medusozoa in Reunion
Island, but none on the pelagic stages. This study is the first to investigate the shallow
waters of the island for the diversity, abundance, and spatio-temporal distribution of
jellyfish. During a one-year survey, samples were collected with a plankton net weekly
or biweekly at four sites (two reef/two non-reef) and two depths (10/50 m). Of the
267 samples, 3450 medusae were sorted and 56 species identified. The meroplanktonic
Hydroidolina (Antho- and Leptomedusae) were the most diverse (38 species), while the
holoplanktonic Trachylinae (13 species) were the most abundant. Hydromedusa species
richness was higher at coastal stations than offshore, but similar between reef and non-
reef sites. There was no significant variation in species richness or abundance between
months or seasons. Including some other catches, the total number of species reached 62.
Eight species are new records for the Indian Ocean (all Anthomedusae). Indian Ocean
literature references are given in the species list, and some photographs are provided. This
initial study, which greatly expands the local hydrozoan fauna knowledge, will serve as a
reference for future research, especially regarding climate change and coastal management
in Reunion Island.

Keywords: Medusozoa; Hydromedusa; Hydroidolina; Trachylinae; species richness;
abundance; seasonality; coral reefs; Indian Ocean

1. Introduction
Medusae (jellyfish) are the free-swimming adult stages of Medusozoa cnidarian species

and include three classes: Hydrozoa, Scyphozoa, and Cubozoa. Most medusae are mero-
planktonic, originating from polyps that are part of sessile benthic communities, while
others are holoplanktonic, having no benthic stage. Because of their benthic and planktonic
nature, polyps and medusae have long been studied separately, as they required different
sampling methods, resulting in two distinct nomenclatures.

Most of the knowledge about hydrozoan medusae in the Indian Ocean comes from
Kramp’s monograph [1]. This work is based on an extensive collection of specimens

Diversity 2025, 17, 694 https://doi.org/10.3390/d17100694

https://doi.org/10.3390/d17100694
https://doi.org/10.3390/d17100694
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/diversity
https://www.mdpi.com
https://orcid.org/0000-0003-1653-7550
https://orcid.org/0000-0003-4707-8932
https://doi.org/10.3390/d17100694
https://www.mdpi.com/article/10.3390/d17100694?type=check_update&version=4


Diversity 2025, 17, 694 2 of 43

collected during oceanographic expeditions and a thorough review of the literature. The
other publications are either the result of a single cruise covering the entire Indian Ocean
(except the eastern Australian and Indonesian parts) [2–5] or the result of local studies.
Most of the local studies concern India and its surroundings: the Indian coasts [6–11], the
Nicobar and Andaman Islands [12,13], and the Laccadive Islands [14]. Other important
works include areas from Java to Perth and Bass Strait (Australia) [15], the Arabian and
Red Seas [16,17], the Seychelles and Mozambique [18], and the Agulhas Current (eastern
South Africa) [19]. Some jellyfish species are also reported in the Guide to the Coastal and
Surface Zooplankton of the Southwestern Indian Ocean [20].

There are no published data on jellyfish in Reunion Island. However, the benthic
hydrozoan fauna of coral reefs, volcanic areas, and deep waters has been studied previously
by collecting benthic polyps. A total of 160 benthic species have been reported from the
western coral reefs [21], a number reaching 260 when including the rocky shore and
continental shelf around Reunion Island [22]. Within these species, a small percentage
(23%) belongs to Anthoa- and Leptothecata (Hydroidolina), known to have a medusa in
their life cycle [23]. However, based on a recent inventory of hydroids in lower mesophotic
coral ecosystems (MCEs) that showed a high specific richness [24], this percentage reached
43%. These cumulative data demonstrate the great diversity of the local hydrozoan fauna.
However, many species described from benthic colonies remain unidentified due to a lack
of knowledge of their life cycles, the sterility of sampled specimens, or the production of
newly released medusae that are too different from adults to be identified.

The collection of medusae from the plankton was initiated to provide additional
information to continue this process of benthic species identification, to gain access to
holoplanktonic species (Trachylinae), and to estimate the abundance of jellyfish in the
shallow waters of Reunion Island. This paper presents the first overview of the diversity
of medusae in the waters of the fringing coral reefs and in the vicinity of the west coast of
Reunion Island. It also provides data on the abundance and seasonality of jellyfish based
on a full year of plankton sampling (October 2005–October 2006).

2. Materials and Methods
2.1. Study Area

Reunion Island is a French overseas volcanic island located in the southwest of the
Indian Ocean (21◦07′ S, 55◦32′ E) about 700 km east of Madagascar and about 300 km north
of the Tropic of Capricorn (Figure 1a). It is the youngest island in the Mascarene archipelago
(along with Mauritius and Rodrigues), formed 2.1 million years ago [25,26], ellipsoidal in
shape, with a main diameter of 70 km. The region lies at the southern limit of the South
Equatorial Current. Trade winds blow from the east-southeast all year round, with a peak
in austral winter (May–October), causing heavy swells (3 m on average). Occasionally,
larger swells (up to 10 m) come from the southwest due to austral depressions. In addition,
during the wet and rainy summer, cyclones cause violent but rare swells (up to 4 m) from
the north-northeast [27]. The tidal range is about 0.1 m during neap tides and 0.9 m during
spring tides [28,29]. Sea surface temperatures vary from 22 ◦C (in September/October)
to 28 ◦C (in December/January) and are increasing by about 0.1 ◦C per 10 years due to
climate change [30]. As a young volcano, Reunion has a narrow continental shelf, with
the depth dropping rapidly from the coast. The coral reefs form a narrow, discontinuous
belt of fringing coral reefs (maximum width 520 m) extending along 25 km of the west
leeward coast of the island and covering an area of approximately 12 km2 [31]. The 9 km
long Saint-Gilles/La Saline reef complex is the most developed, while those of Saint Leu
and Saint Pierre, further south, are smaller (Figure 1a). The reef profile from the open sea
towards the beach consists of an outer slope formed by a lower sloping platform and a
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steep and narrow spur and groove zone that extends from 20–15 m depth to the front, a
reef flat, and a straight back reef zone or boat channel (geomorphology from [32,33]).

 
Maps 

 
(a) (b) 

Reunion Island 

Figure 1. Maps of the study area. (a) Location of Reunion Island in the southwest Indian Ocean and
location of fringing coral reefs on the west coast of Reunion Island; (b) sampling sites at two depths
(yellow dots) from north to south: Cap La Houssaye and Boucan Canot (non-reef sites), Ermitage and
Saint Leu (reef sites).

2.2. Sampling

The material examined was obtained from daytime sampling on the west coast of
Reunion Island during a one-year survey from 21 October 2005 to 17 October 2006 (63 dates).
Four sites were sampled from north to south: Cap La Houssaye (CAPL), Boucan Canot
(BOUC), Ermitage (ERMI), and Saint-Leu (SLEU) (Figure 1b). The first two sites consist
of basalt slopes colonized by coral fauna, called the coral bank and coral platform, re-
spectively [32]. The other two sites are part of the fringing coral reefs of Saint Gilles-La
Saline and Saint Leu, respectively. At each of the four sites, two stations were sampled,
one near the coast at 10 m depth (bottom at 12–15 m, named SITE-10, e.g., CAPL-10), and
one “offshore” about 800–1000 m away, perpendicular to the coast, at 50 m depth (bottom
at about 80 m depth, named SITE-50, e.g., CAPL-50) (Figure 1 and Table 1).

Plankton samples were collected using a homemade net with a 37 cm opening diameter,
109 cm filter side length, and 56 µm mesh size. Samples were collected weekly from the
northernmost sites (CAPL and BOUC) and every two weeks from the southernmost sites
(ERMI and SLEU). The net was towed vertically at a speed of 1 m·s−1 from a boat. Coastal
stations were sampled using three successive plankton hauls (10–0 m) pooled together,
while offshore stations were sampled using a single plankton haul (50–0 m). A total of
267 samples were collected from these eight stations (Table 2) and immediately preserved
in salted formalin. In addition, some qualitative samples were collected using a 168 µm
mesh net (52 cm mouth diameter) when jellyfish were observed from the boat. Samples
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were also collected by hand using a large bottle near the surface while snorkeling. These
additional samples were kept alive until they reached the laboratory.

Table 1. Geographical coordinates, sampling depth, and bottom geomorphology of the eight stations
distributed along the west coast of Reunion Island, numbered from north to south and from the coast
(SITE-10, 0–10 m depth) to the outer sea (SITE-50, 0–50 m depth).

Station
Abbreviation

Site (Depth/
Localization) Latitude (S) Longitude (E) Geomorphology

(Bottom Nature)

CAPL-10 Cap La Houssaye
(10 m/coastal) 21◦01′03.0′′ 055◦14′18.2′′ Coral bank

(basalt slope)

CAPL-50 Cap La Houssaye
(50 m/offshore) 21◦00′28.1′′ 055◦13′59.0′′

Coral bank
(lower sloping

platform 1)

BOUC-10 Boucan Canot
(10 m/coastal) 21◦01′35.9′′ 055◦13′23.0′′ Reef platform

(basalt slope)

BOUC-50 Boucan Canot
(50 m/offshore) 21◦01′18.0′′ 055◦12′57.6′′

Reef platform
(lower sloping

platform)

ERMI-10 Ermitage
(10 m/coastal) 21◦05′12.2′′ 055◦13′13.9′′ Coral reef

(spurs and grooves)

ERMI-50 Ermitage
(50 m/offshore) 21◦05′44.8′′ 055◦11′57.0′′

Coral reef
(lower sloping

platform)

SLEU-10 Saint Leu
(10 m/coastal) 21◦11′01.5′′ 055◦17′03.2′′ Coral reef

(spurs and grooves)

SLEU-50 Saint Leu
(50 m/offshore) 21◦11′10.7′′ 055◦16′19.5′′

Coral reef
(lower sloping

platform)
1 Lower sloping platform: area of gentle slope colonized by algal formations, sandy stretches, and scattered
coral colonies.

Table 2. Field sampling.

Site-depth (m) CAPL-10 CAPL-50 BOUC-10 BOUC-50 ERMI-10 ERMI-50 SLEU-10 SLEU-50 Total

Number of
samples 40 40 40 39 26 27 28 27 267

2.3. Laboratory Work

The 267 samples were sorted, medusa specimens were separated, observed using
a dissecting and a compound microscope, and counted. Specimens were identified to
species level where possible and classified according to Bouillon and his colleagues [23],
WoRMS [34], and the literature available to us. Live medusae from the additional samples
were isolated, reared in aquaria containing “living stones”, and fed with Artemia nauplii
for a few days. These additional specimens were marked with an asterisk (*) in the
taxonomic species list (Appendix A) if they were not present in the 267 quantitative samples,
and photographed by David Caron (Appendix B). These additional individuals were not
included in the analyses. All specimens were preserved in 4% seawater formalin and stored
at the University of Reunion Island. Siphonophores were not sorted or examined, but were
preserved for further study.
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2.4. Terminology
2.4.1. Nomenclature

According to WoRMS [34], this article uses two taxonomic new terms: “Hydroidolina”
(ex-Hydroidomedusae) includes the medusae of the two orders Anthoathecata (An-
thomedusae) and Leptothecata (Leptomedusae)—the order Siphonophorae has not been
studied—and “Trachylinae” (ex-Automedusae) includes those of the three suborders Lim-
nomedusae (with Liriope tetraphyla and Geryonia proboscidalis moved recently from Trachy-
to Limnomedusae), Narcomedusae, and Trachymedusae. However, we maintain the term
“Hydromedusae”, which encompasses all hydrozoan medusae. For the analysis, we sepa-
rated the Hydroidolina, which buds from a benthic polyp, and the Trachylinae, which have
direct development, based on their life cycles.

2.4.2. Occurrence, Species Richness, and Abundance

The occurrence of a species is defined as the number of samples in which the species
was found (n), expressed as a percentage of the total number of samples (n × 100/267). In
order to standardize the sampling effort, medusa species richness is the number of species
per 100 m3 of filtered seawater, and medusa abundance is the number of individuals per
10 m3 of filtered seawater.

2.5. Statistical Analysis

Linear models (ANOVA, function “lm” in R) were performed to compare species
richness and abundance of Hydromedusae, Hydroidolina, and Trachylinae between reef
and non-reef sites, between coastal and offshore stations, and between months and seasons.
Statistical analyses were performed using R 4.2.1 software, Vienna, Austria [35]. The reef
sites (108 samples) include Ermitage (ERMI) and Saint-Leu (SLEU), while the non-reef
sites (159 samples) include Cap La Houssaye (CAPL) and Boucan Canot (BOUC). The
coastal stations (134 samples) include CAPL-10, BOUC-10, ERMI-10, and SLEU-10, while
the offshore stations (133 samples) include CAPL-50, BOUC-50, ERMI-50, and SLEU-50
(Table 2). The number of Hydromedusa specimens identified only to genus level (Genus
spp.) is retained for abundance calculations, but not for species richness calculations. The
spatial distribution of medusae was analyzed from 21 October 2005 to 17 October 2006,
while their temporal distribution (monthly and seasonal) was analyzed from November
2005 to October 2006. Two seasons were taken into account: the austral summer from
November 2005 to April 2006, and the austral winter from May to October 2006.

3. Results
In total, 3542 jellyfish were examined in the laboratory for all samples (quantitative and

qualitative), either fixed or alive. The 267 quantitative samples included three Scyphome-
dusae: Atolla wyvillei Haeckel, 1880, Cephea cephea (Forskal, 1775), and Thysanostoma flagella-
tum (Haeckel, 1880) (not T. thysanura according to Morandini et al. [36]), one Cubomedusa
Alatina alata (Raynaud, 1830), and one unidentified juvenile Stauromedusa (a class of medu-
sozoans comprising stalked jellyfish). Hydrozoan medusae (Hydromedusae) were by far
the most numerous, with 3443 individuals, of which 194 could not be identified (5.6%). The
total dataset, therefore, comprised 3249 Hydromedusae identified at the species or genus
level (Table 3).
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Table 3. Number of Hydromedusae identified at the species or generic level collected at each of the
eight stations during the sampling period (October 2005–October 2006).

Site-depth (m) CAPL-10 CAPL-50 BOUC-10 BOUC-50 ERMI-10 ERMI-50 SLEU-10 SLEU-50 Total

Hydromedusae 464 636 401 549 169 396 237 397 3249

The maximum number of medusae found in a single coastal sample (3 × 10 m depth)
reached 115 individuals, while a maximum of 58 medusae were collected in a single offshore
sample (1 × 50 m depth) (Figure 2). The mean number of medusae found in coastal samples
was 9.6 (±13.7) medusae per sample (median = 5), and 15.1 (±11.4) medusae in offshore
samples (median = 13). During the sampling period, only 13 samples (of which 12 were
coastal) contained no medusae (i.e., 4.9% of all quantitative samples), and half of the
samples contained at least nine medusae (Figure 2).
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Figure 2. Distribution of the number of Hydromedusae per sample over the entire sampling period
(October 2005–October 2006): coastal samples in light blue, offshore samples in dark blue.

By standardizing the sampling effort between coastal and offshore samples, the aver-
age abundance of Hydromedusae for the entire study and all sites together was 28 (±33)
individuals per 10 m3. The Trachylinae showed the maximum abundance with 24 (±29)
individuals per 10 m3, while the Hydroidolina reached 4 (±9) individuals per 10 m3. The
standard deviations, which are higher than the means, highlight the high heterogeneity of
the sample abundance.

3.1. Species Diversity and Community Assemblage

From the 267 samples, a total of 51 species of Hydromedusae were distinguished,
distributed in 39 genera and 25 families (Table 4) (Appendix A). The meroplanktonic ones
(Hydroidolina) were the most diverse with 19 families, 28 genera, and 38 species (i.e., about
75% of the total species diversity), while the holoplanktonic ones (Trachylinae) gathered
6 families, 11 genera, and 13 species (i.e., about 25% of the total). The most speciose group
was the Anthomedusae (27 spp.) against the Leptomedusae (11 spp.) for the Hydroidolina,
and the Trachymedusae (7 spp.) against the Narcomedusae (4 spp.) and the Limnomedusae
(2 spp.) for the Trachylinae (Table 4) (several photos of living specimens are included in
Appendix B). Thus, the meroplanktonic Anthomedusa species represented more than half
of the Hydromedusa species diversity (53%). In contrast, the holoplanktonic Trachylinae
exhibited a higher number of individuals sampled (2821 specimens), representing 82% of
the total (Table 4). Among them, three species were largely dominant both in the number
of specimens collected and in their occurrence: the Trachymedusa Aglaura hemistoma Péron
& Lesueur, 1810, the Limnomedusa Liriope tetraphylla (Chamisso & Eysenhardt, 1821), and
the Narcomedusa Solmundella bitentaculata (Quoy & Gaimard, 1833), with, respectively,
1546, 673, and 450 specimens (i.e., together 77.5% of all Hydromedusa specimens) and
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83.2%, 74.2%, and 50.6% of occurrence (Table 5). Apart from these species, the fourth
most abundant species was the Trachymedusa Rhopalonema velatum Gegenbaur, 1857, with
114 individuals (occurrence: 25.8%).

Table 4. Hydromedusa community structure: number of families, genera, species, and individuals
collected.

Taxa Families Genera Species Specimens

Anthomedusae 13 20 27 181
Leptomedusae 6 8 11 247

Hydroidolina indet - - - 194

Total Hydroidolina 19 28 38 622

Narcomedusae 3 4 4 457
Limnomedusae 1 2 2 685
Trachymedusae 2 5 7 1679

Total Trachylinae 6 11 13 2821

Total Hydromedusae 25 39 51 3443

Table 5. Number of specimens and occurrences of the 10 Hydroidolina taxa with more than 10 speci-
mens and of the 4 dominant Trachylinae species collected during the study period.

Species or Taxa Number of Specimens Occurrences (%)

Hydroidolina

Clytia spp. 170 24.0
Corymorpha forbesii 26 6.0

Cytaeis spp. 26 6.7
Amphinema dinema 22 5.6

Proboscidactyla ornata 22 3.3
Hydractinia spp. 21 3.3
Eucheilota tropica 16 0.4

Laodicea sp. 12 3.4
Cirrholovenia tetranema 11 1.1

Phialella quadrata 11 1.5

Trachylinae

Aglaura hemistoma 1546 83.2
Liriope tetraphylla 673 74.2

Solmundella bitentaculata 450 50.6
Rhopalonema velatum 114 25.8

The meroplanktonic species (622 medusae collected, including 194 unidentified indi-
viduals) were generally rare and episodic, with 1 to 26 specimens (per species) sampled
throughout the study, except for Clytia spp. (170 medusae, occurrence: 24%) (Table 5). A to-
tal of 181 Anthomedusae and 247 Leptomedusae were collected. The most abundant species
or genera among the Anthomedusae were Amphinema dimena (Péron & Lesueur, 1810),
Corymorpha forbesii (Mayer, 1894), Cytaeis spp., Hydractinia spp., and Proboscidactyla ornata
(McCrady, 1859), and for the Leptomedusae, Cirrholovenia tetranema Kramp, 1959, Clytia spp.,
Eucheilota tropica Kramp, 1959, Laodicea sp., and Phialella quadrata (Forbes, 1848) (Table 5).

3.2. Hydromedusa Spatial Distribution (October 2005–October 2006)
3.2.1. Spatial Distribution of the Species Richness and Nominal Species

For the entire study, the Hydromedusa species richness (Genus spp. excluded, e.g.,
Clytia spp. excluded) found at each of the eight stations ranged from 7.15 species per
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100 m3 (BOUC-50) to 17.72 species per 100 m3 (SLEU-10) (Figure 3). The species richness
of the coastal stations (mean = 16.54 ± 0.92 species per 100 m3) was always higher than
that of the offshore stations (mean = 9.34 ± 1.49 species per 100 m3) (ANOVA, t = −8.23,
p < 0.0001), even when Hydroidolina (ANOVA, t = −4.74, p = 0.003) and Trachylinae
(ANOVA, t = −2.95, p = 0.025) were analyzed separately. In contrast, no significant differ-
ences were found between sites (coastal and offshore stations combined) or between reef
and non-reef zones.
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Figure 3. Species richness (number of species per 100 m3) at the 8 stations of the western coast
of Reunion Island for the entire study (October 2005–October 2006): Hydroidolina (orange bars),
Trachylinae (blue bars).

Most of the Hydroidolina (28 out of 38 species) were collected from either non-reef
(18 species) or reef (10 species) stations (Table S1). The 18 non-reef species were Amphinema
australis, Bougainvillia bitentaculata, Cytaeis nassa, Eucheilota tropica, Euphysilla pyramidata,
Halitiara formosa, Hybocodon sp., Laodicea indica, Leuckartiara sp., Obelia sp, Protiara tetranema,
Pseudoclytia gardineri, Teissiera australe, Turritopsis chevalense, Vellela vellela, Zanclella diabolica,
Zanclea polymorpha, and Zanclea ?sessilis, while the 10 reef species were Bougainvillia auran-
tiaca, Bougainvillia platygaster, Bougainvillia principis, Cirrholovenia polynema, Cirrholovenia
tetranema, Clytia hemisphaerica, Euphysa sp., Halocoryne frasca, Hydractinia sp., and Staurodis-
cus tetrastaurus. Moreover, among the non-reef species, eight of them were caught only
at the coastal stations (A. australis, E. tropica, H. formosa, Obelia sp., P. tetranema, T. australe,
V. vellela, and Z. ?sessilis), while five species were collected only at the offshore stations
(B. bitentaculata, C. nassa, E. pyramidata, Hybocodon sp., and Leuckartiara sp.). Among the
reef species, B. principis, C. polynema, C. hemisphaerica, Euphysa sp., H. frasca, Hydractinia sp.,
and S. tetrastaurus (6 species) were only collected at coastal stations, while B. aurantiaca
and B. platygaster were collected exclusively at offshore stations. Besides these species, ten
were found in both zones, of which seven were found in both coastal and offshore stations:
Amphinema dinema, Clytia mccradyi, Cnidocodon leopoldi, Corymorpha forbesii, Laodicea sp.,
Phialella quadrata, and Proboscydactyla ornata. The remaining three species were recorded
in non-reef and reef zones: Corymorpha bigelowi and Teissiera sp. in coastal stations, and
Podocorynoides minima in offshore stations.

Conversely, of the 13 species of Trachylinae identified, 11 were found in both reef
and non-reef zones, of which 8 were found in both coastal (0–10 m depth) and offshore
(0–50 m depth) stations (Table S1). The remaining two species, Amphogona sp. and Sminthea
eurygaster, were only collected in the non-reef zone. More precisely, S. eurygaster was col-
lected in the non-reef offshore station CAPL-50, but only once. None of the holoplanktonic
species were collected only in the reef zones. Aegina citrea, Haliscera conica, and Amphogona
pusilla were recorded in both non-reef and reef zones, but only in the offshore stations for
the first two and only in the coastal stations for the latter. Considering only the five species



Diversity 2025, 17, 694 9 of 43

with more than 10 specimens collected throughout the study (A. hemistoma, G. proboscidalis,
L. tetraphylla, R. velatum, S. bitentaculata), they were all found at all stations (Table S1).

3.2.2. Spatial Distribution of Abundance

For the entire study, the lowest mean abundance of Hydromedusae was recorded at
the coastal reef station ERMI-10 with 20.15 (±21.82) individuals per 10 m3, while the highest
mean abundance was recorded at the coastal non-reef station CAPL-10 with 35.96 (±65.88)
individuals per 10 m3 (Figure 4). These average abundances of Hydromedusae per station
mirrored those of Trachylinae, which were also lowest at ERMI-10 with 16.93 (±19.39)
ind·10 m−3 and highest at CAPL-10 with 29.30 (±56.54) ind·10 m−3. Furthermore, these
results accurately reflected the abundance of the Trachylinae Aglaura hemistoma, which was
lowest at ERMI-10 and highest at CAPL-10. However, no significant differences were found
for Hydromedusae and Trachylinae between stations, between sites (coastal and offshore
stations combined), between coastal and offshore stations, or between reef and non-reef
zones (Figure 4).
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Figure 4. Mean abundances of Hydromedusae recorded at the 8 stations on the west coast of Reunion
Island for the entire study (October 2005–October 2006). Mean abundances of Hydroidolina (in
orange), mean abundances of Trachylinae (in blue), positive standard deviations for mean abundances
of total Hydromedusae (vertical black lines).

Concerning the Hydroidolina, the lowest mean abundance was recorded at the
offshore reef station ERMI-50 with 2.07 (±2.33) ind·10 m−3, while the highest mean
abundance was recorded at the coastal non-reef station CAPL-10 with 6.66 (±15.55)
ind·10 m−3 (Figure 4). The mean abundance of Hydroidolina was higher in coastal sta-
tions (5.67 ± 11.31 ind·10 m−3) than in offshore stations (2.56 ± 4.92 ind·10 m−3) (ANOVA,
t = −2.91, p = 0.004), but there were no significant differences between sites, and between
reef and non-reef zones.

A few swarms, defined as any sample in which the abundance of Hydromedusae
was at least one standard deviation greater than the average abundance of Hydromedusae
(see [37]), were detected at each station. The highest number of samples containing such
swarms was found at station CAPL-10 (7 samples out of 40). These swarms were primarily
made up of the dominant species of Trachylinae, and on occasion, Clytia spp.

3.3. Hydromedusa Temporal Distribution (November 2005–October 2006)
3.3.1. Temporal Distribution of the Species Richness and Nominal Species

The Hydromedusa species richness was lowest in January 2006 (6.8 species per 100 m3)
and highest in October 2006 (17.4 species per 100 m3) (Figure 5). A similar trend was
observed for the Trachylinae species richness, which reached its lowest level in January
2006 (3.9 species per 100 m3) and its highest level in October 2006 (11.6 species per 100 m3).
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In contrast, the Hydroidolina species richness was lowest in September 2006 (1.9 species
per 100 m3) and highest in March 2006 (9.0 species per 100 m3). However, statistical tests
revealed no significant differences between months or seasons.
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Figure 5. Hydromedusa species richness per month during the sampling period (November
2005–October 2006): Hydroidolina (orange bars) and Trachylinae (blue bars).

Among the Hydroidolina, with the exception of the Clytia spp., which were present all
year round, of the species Amphinema dinema, Corymorpha forbesii, and Zanclea spp., which
were present during both the hot and the cool seasons, and of Cytaeis spp., which were not
recorded when the SST was at its maximum (January–March), it is difficult, if not impossible,
to define a clear seasonality for the many species rarely observed in this study (Table S2).
However, if we take into account species that were collected in at least two samples (at
two stations or on two dates in the same station), a few taxa appeared to show seasonality.
Four species were recorded during two successive months, either in summer or winter:
Proboscidactyla ornata (December 2005 and January 2006), Teissiera sp. (February–March
2006), Zanclella diabolica (April–May 2006), and Zanclea polymorpha (May–June 2006). On
another hand, Cirrholovenia tetranema, Corymorpha bigelowi, Laodicea indica, Protaria tetranema,
Pseudoclytia gardineri, and Turritopsis chevalense were only sampled for a few days or at
a few stations during a single month (Table S2). In contrast, the dominant Trachylinae
(including Geryonia proboscidalis) were collected almost all year round. However, Aegina
citrea was collected only in December 2005, while Amphogona pusilla and Amphogona sp.
were collected from May to July 2006, Haliscera conina in September and October 2006, and
Cunina sp. and Solmaris sp. in September 2006 (the number of specimens of each species
and the date on which they were collected during the study are given in the taxonomic list
in Appendix A).

3.3.2. Temporal Distribution of Abundance

During the study year, August 2006 (at the height of the austral winter) was the month
with the lowest abundance of Hydromedusae (15 ± 18 ind·10 m−3), while December 2005
(at the height of the austral summer) showed the highest abundance (39 ± 33 ind·10 m−3)
(Figure S1). However, the heterogeneity of the sample abundances is such that no significant
difference was found between months, even when a seasonal analysis (over 3 or 6 months)
was performed. In fact, these monthly mean abundances mirrored those of the dominant
species Aglaura hemistoma (linear correlation: R2 = 0.844) and, to a lesser extent, those of
Solmundella bitentaculata (R2 = 0.206) (Figure 6). A few swarms (sensus [37]) were observed
every month, except January and April 2006. The largest number of swarms was recorded
in December 2005 (7 samples out of 24). Once again, these swarms corresponded to high
densities of the dominant Trachylinae and the Hydroidolina Clytia spp.
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Figure 6. Mean monthly abundance of the three main Trachylinae and the total Hydromedusae
(ind·10 m−3) during the sampling period (November 2005–October 2006).

4. Discussion
This study is the first to be conducted on medusae in Reunion Island. It significantly

expands knowledge of the island’s hydrozoan fauna, which was previously known only
through its benthic stages. To date, although general knowledge of both stages has been
acquired for several large regions of the world, no site in the Indian Ocean has been so exten-
sively studied based on polyps and medusae, with the exception of the east coast of South
Africa (polyps by Millard [38] and medusae by Buecher et al. [19], and India (polyps by
Mammen [39–41] and medusae from numerous publications, see Section 1. Introduction).

4.1. Species Diversity, Abundance, and Medusae Assemblage

Of the 267 quantitative samples collected, 56 species were identified: 51 Hydrome-
dusae (Table 4), three Scyphomedusae (Atolla wyvillei, Cephea cephea, and Thysanostoma flag-
ellatum), one Cubomedusa (Alatina alata), and one Stauromedusa (unidentified medusozoan
juvenile stalked medusa). Among the 51 Hydromedusae species collected, the Hydroidolina
were the most diverse (38 species), especially the Anthomedusae (27 species), but presented
few individuals. In contrast, the Trachylinae were the least diverse (13 species), but they
were present in large numbers. From additional qualitative samples, six more Hydrome-
dusae species were found, including three Anthomedusae (Dicnida rigida (Appendix B:
Plate 3F), Porpita porpita, and Zanclea medusopolypata (Appendix B: Plate 3B), two Lep-
tomedusae (Aequorea sp. (Appendix B: Plate 4A–B), and Laodicea ?undulata), and one Nar-
comedusa (Pegantha sp. (Appendix B: Plate 5D)). Thus, the total medusae species richness
reached 62 species (belonging to 48 genera and 33 families, see Appendix A), of which more
than 78% were meroplanktonic. Eight species are new Indian Ocean records: Bougainvillia
aurantiaca, Bougainvillia principis, Halocoryne frasca, Protiara tetranema, Zanclea medusopoly-
pata, Zanclea polymorpha, Zanclea ?sessilis, and Zanclella diabolica. They are all Hydroidolina
budded by tiny hydroids from benthic stolonal colonies (except for Bougainvillia, which can
have erected ones) that are very difficult to see when diving and are often neglected [42].
Moreover, they belong to the order Anthoathecata (Anthomedusae), whose fragile polyps
are not covered by a perisarc. In addition, polyps of the genus Halocoryne, Zanclea, and
Zanclella often live in association with other invertebrates such as sponges, bryozoans, and
scleractinians, and thus must be sampled from living substrates in order to be found [43–45].
Furthermore, the polyp of the genus Protiara is unknown [23]. As a result, such benthic
hydroids that give rise to these medusae have not yet been identified in the Indian Ocean,
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and particularly in the waters around Reunion Island, despite four decades of inventory
(by scuba diving) and taxonomic work carried out by Gravier-Bonnet. These species have
warm affinities and have been recorded in the western Pacific Ocean, except Zanclea ?sessilis
(Appendix A). However, Reunion Island’s jellyfish diversity is here obviously underesti-
mated, as the samples in this study were taken over the course of one year on a short section
of the west coast and only during the day. Numerous medusae migrate vertically and are
more abundant at night [46]. Moreover, our study’s method was effective for catching
Hydromedusae but not Scyphomedusae and Cubomedusae. Furthermore, much of the
coastline was not studied because it is exposed to strong waves, far from harbors, and thus
difficult to reach by the small boats available on the island.

In this study, three Trachylinae species were largely dominant in terms of abun-
dance: Aglaura hemistoma, Liriope tetraphylla, and Solmundella bitentaculata (Appendix B:
Plates 5 and 6). The fourth most common species was Rhopalonema velatum (Plate 6D).
These four species accounted for 98.7% of the Trachylinae collected and 81% of all Hy-
dromedusae collected. Moreover, A. hemistoma was present throughout the year, with
the highest occurrence value of 83.2%. These results are consistent with previous data
published on the hydrozoan fauna of the Indian Ocean, from the west coast of India to the
east coast of South Africa, where Hydroidolina (ex-Hydroidomedusae) are the most diverse
but occur at low densities, while Trachylinae (ex-Automedusae) are the most abundant
in number of individuals but comprise fewer species [5,10,19]. A compilation of these
previous studies shows that the Anthomedusae and Leptomedusae (Hydroidolina) were
the two most speciose orders, each accounting for 75–90% of the diversity, and that the Lim-
nomedusae, Trachymedusae, and Narcomedusae (Trachylinae) accounted for 70–90% of the
total catch. Furthermore, the four most abundant species were A. hemistoma, L. tetraphylla,
S. bitentaculata, and R. velatum, in decreasing order, as found in this study for Reunion
Island. Thus, the present results confirm that these four species of Trachylinae are the
«characteristic quatuor» of the tropical and subtropical regions of the Indian Ocean [47].
These holoplanktonic species are also globally dominant in all three oceans [47] and even
in the Mediterranean Sea [48,49], where they are associated with the Scyphomedusa Pelagia
noctiluca, depending on years, depth, and seasons [50,51]. Although it is difficult to com-
pare abundances between the different studies because of the different depths of sampling,
plankton nets used, and sampling methodology (daylight or night sampling, oblique or ver-
tical hauls), the abundances found in Reunion Island were of the same order of magnitude
as in other works in the Indian Ocean [8–10,52].

Among the Hydroidolina, the species of the genus Clytia were the most abundant
throughout the year and had the highest occurrence among the meroplanktonic species
(approximately 25%, including C. hemisphaerica, C. mccradyi, and Clytia spp.). The second
place went to species of the genus Cytaeis, as well as the two species Amphinema dinema
and Corymorpha forbesii, although these three taxa had lower occurrences (approximately
6% each, Table 5). The diversity of the Hydroidolina around the world is such that it is
difficult to identify a characteristic assemblage of tropical species. However, according to
Navas-Perreira & Vannucci [5], the ones collected on Reunion Island include several species
inhabiting the “Indian Ocean central water system” and/or the “Indian Ocean equatorial
system” (such as Bougainvillia platygaster, Corymorpha bigelowi—ex Euphysora bigelowi-,
Corymorpha forbesii—ex Vannuccia forbesii -, Euphysilla pyramidata, and Proboscidactyla ornata).
In addition, some of the rarest species of their large study (45,000 specimens) were also
present in our collection: Staurodiscus tetrastaurus, Amphogona apsteini, Clytia mccradyi,
Cirrholovenia tetranema, Eucheilota tropica, Phialella quadrata, and even a few species that,
at that time, had only been observed in the Bay of Bengal, such as Laodicea indica. The
rarity observed by Navas-Perreira & Vannucci [5] could be explained by the location
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of their samples, which were mainly collected at deep offshore stations, whereas these
meroplanktonic species are probably issued from colonies living on continental shelves and,
therefore, likely poorly represented in such offshore areas. In contrast, the Hydroidolina
species Bougainvillia fulva, Crossota alba, and Cytaeis tetrastyla, common on the east and
west coasts of India [10], were not recorded in our study. However, we found numerous
unidentified individuals of Cytaeis which could include Cytaeis tetrastyla (Appendix B:
Plate 1A–B), reported as the fourth most numerous meroplanktonic hydrozoan species in
the Indian Ocean [16] and recorded in the Agulhas Current along the east coast of South
Africa, i.e., the study area closest to Reunion Island in the southwestern Indian Ocean [19].
Bougainvillia fulva (but not Crossota alba) has also been reported along the east coast of
South Africa [19]. It is noteworthy that only seven species of Hydroidolina from Reunion
Island are common to the east coast of South Africa: Amphinema australis, Cnidocodon
leopoldi, Corymorpha bigelowi, Corymorpha forbesii, Euphysilla pyramidata, Laodicea ?undulata,
and Proboscidactyla ornata. Conversely, Amphinema dinema, Cirrholovenia tetranema, Eucheilota
tropica, and Phialella quadrata (Reunion’s species with more than 10 specimens collected)
were not listed [19]. The invasive Blackfordia virginica reported in different oceans and seas
all over the world (see [53] for a review), including the east coast of South Africa [19], was
not found, probably because our study was carried out in an area facing coral reefs, whereas
this species is known to inhabit estuaries. However, once again, the eastern South African
samples came from oceanic areas, making these results difficult to compare with ours.
Furthermore, although the South African study was conducted over a 12-year period, many
of the species collected consisted of only one or two specimens, as in our one-year study.

According to Bouillon & Boero [54], the diversity and abundance of the different
orders of Hydromedusae are linked to their life cycle. More recently, a global study using
integrative metabarcoding and environmental data (Tara Oceans expedition) suggests that
the loss of the benthic stage (considered an evolutionary stage of hydrozoans) leading to
holoplanktonic cycles results in a decrease in diversity, while facilitating colonization of
the open ocean [55]. Indeed, the four dominant holoplanktonic species appear to be highly
tolerant of different ecological conditions, as they have a cosmopolitan distribution. Accord-
ing to Santhakumari & Nair [10], these cosmopolitan holoplanktonic species (independent
of the bottom to complete their life cycle) are warm water species, euryhaline, eurythermal,
and fairly tolerant of variations in dissolved oxygen levels. However, cosmopolitanism (or
circumtropicalism) for hydrozoan species is sometimes questioned for both medusae (e.g.,
refs. [56,57]) and polyps (e.g., refs. [58–61]) due to the existence of cryptic species revealed
by genetic analysis.

All of these results confirm the trend of a general inverse relationship between biomass
(i.e., abundance in our study) and species diversity already pointed out in India [52].
Since then, numerous studies conducted in different regions of the world have reported
the same trend, not only for cnidarian species (e.g., refs. [62–64]), but also for various
gelatinous zooplankton [65].

4.2. Hydromedusae Spatial Distribution
4.2.1. Coastal Versus Offshore Stations

The species richness of Hydromedusae, Hydroidolina, and Trachylinae, and the abun-
dance of Hydroidolina were consistently higher at coastal stations than at offshore stations
(Figures 3 and 4). This result is not surprising concerning the meroplanktonic Hydroidolina,
as it could be correlated with the decreasing species richness of benthic hydroids from the
fringing reef’s outer slope towards the open sea (pers. obs.). The same pattern should apply
to benthic hydroids on the reef bank and reef platform of CAPL and BOUC, respectively.
Indeed, hydroids are generally the first organisms to colonize available space, settling on
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various hard substrates, either inert or living [66,67]. These hard substrates suitable for
hydroids are rare in our offshore stations, due to more sandy bottoms. Moreover, many
individuals were juveniles; therefore, they were probably sampled not far from their mother
colonies. A few species seem to prefer deeper habitats: Bougainvillia auriantiaca, B. bitentacu-
lata, B. platygaster, Euphysilla pyramidata, Hybocodon sp., Leuckartia sp., and Podocorynoides
minima were only recorded in offshore stations. More surprisingly, the species richness
of holoplanktonic Trachylinae was also higher in coastal stations than offshore. However,
among them, three species (Aegina citrea, Haliscera conica, and Sminthea eurygaster) were
only collected in offshore stations. Conversely to the Hydroidolina, the abundances of
Trachylinae and Hydromedusae were similar between coastal and offshore stations and are
greatly correlated with the abundances of the main Trachylinae species: Aglaura hemistoma.

4.2.2. Between Sites, and Reef Versus Non-Reef Zones

The species richness and abundance of Hydromedusae, Hydroidolina, and Trachylinae
were similar between sites (coastal and offshore stations combined) and between reef and
non-reef zones. The most numerous meroplanktonic species, such as Amphinema dinema,
Corymorpha forbesii, Laodicea sp., Phialella quadrata, and Proboscidactyla ornata, were present
in both reef and non-reef zones. However, several Hydroidolina seem to prefer coral reef
habitat (Bougainvillia principis, Cirrholovenia polynema, C. tetranema, Clytia hemisphaerica,
Euphysa sp., Halocoryne frasca, Hydractinia sp., and Staurodiscus tetrastaurus), while others
seem to prefer non-reef zones (Amphinema australis, Eucheilota tropica, Halitiara formosa,
Obelia sp., Protiara tetranema, Teisseria australe, Vellela vellela, and Zanclea ?sessilis). However,
these trends should be viewed with caution because many Hydroidolina were only collected
once throughout the entire study (Table S1), and above all, 194 individuals among them
were not identified as they were juveniles or damaged.

Regarding Trachylinae, the similar species richness and abundance between sites,
as well as between reef and non-reef zones, was not surprising. Since Trachylinae are
independent of the bottom, ocean currents transport them to Reunion Island. They come
from the center of the Indian Ocean (via the South Equatorial Current) and occasionally
from the south due to strong swells that sometimes occur during the winter months (July
to September). The island’s oceanic location, combined with its small size, meant that
no differences were observed between sites, which are located only a few kilometers
apart (Figure 1b).

4.3. Temporal Distribution

The monthly species richness and abundance of Hydromedusae, Hydroidolina, and
Trachylinae were similar during the entire study, from November 2005 to October 2006.
The majority of Trachylinae species were present all year, as well as the Hydroidolina
Amphinema dinema, Clytia spp., Corymorpha forbesii, Cytaeis spp., and Zanclea spp. Some
species appear to show seasonality, but given the small number of individuals collected, it
is difficult to draw any clear conclusions on this point.

Some medusa swarms (sensus [37]) were detected during the survey, but they were
always associated with those of Clytia spp. or of the dominant Trachylinae. However,
the Scyphomedusa Thysanostoma flagellatum and the Cubomedusa Alatina alata beached
periodically throughout the years, depending on the meteorological conditions in the open
ocean (pers. obs.). Moreover, Pruski & Miglietta [68] showed that it is only through highly
frequent sampling (i.e., several times per week) that days of high abundance can be detected
due to the brief presence of the medusae. Therefore, all swarms of Hydromedusae may not
have been detected by our weekly or biweekly samplings.
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4.4. Hydroidolina vs. the Known Local Hydroid Fauna

Regarding the meroplanktonic Hydroidolina species, when we compare the present
results with what we know about the benthic hydroid fauna of Reunion Island, some
conclusions become evident. First, half of the genera (12 out of 24) are inventoried for the
first time, thus greatly increasing the local knowledge of the hydrozoan fauna. Second, the
Anthoathecata exhibit a much higher species richness than the Leptothecata in this study.
This result contrasts with the Leptothecata’s common prevalence in the benthic hydroid
communities in shallow waters of islands from the Mozambique Channel (southwest Indian
Ocean) [69–71], Reunion Island, and of the central Indian Ocean [72]. It is explained by the
important presence of the Macrocolonia families (e.g., Sertulariidae and Aglaopheniidae),
which lack medusae in their life cycle.

Leptomedusae hydroid polyps were checked locally for the following genera, but
matching them with the medusae at the specific level is often not possible. For example,
the several colonies of Aequorea sp. sampled over time were all sterile, and only juvenile
medusae were obtained for the numerous colonies of Clytia spp. (gracilis, hummelincki,
linearis, etc. . .) and Obelia spp. (dichotoma, geniculata) observed. It is also more difficult
for hydroids previously attributed to the Campanulinidae, and usually sampled as tiny
sterile colonies, to be attributed to a family (Laodiceidae, Lovenellidae, Phialellidae) as
they are based on medusa morphology and have similar hydroid polyps. Therefore, local
hydroid species of the genera Cuspidella and Campanulina, for example, cannot be linked
to the medusae sampled during this study. The case of Cirrholovenia tetranema Kramp,
1959, is an exception. Indeed, after the discovery of its life cycle [73], we learned that it is
the medusa of Egmundella amirantensis Millard and Bouillon, 1973. This species has been
reported several times in Reunion Island in its benthic stage, and it is documented for
the first time as a medusa in this study. The medusa Staurodiscus tetrastaurus can also be
linked to Hebella scandens [74], whose hydroid polyps are frequently found in our waters,
associated with Aglaophenids.

Among the Anthoathecata, several medusa genera were reported to have an unknown
hydroid stage, including Cnidocodon, Dicnida, Euphysilla, Podocorynoides, and Protiara [23].
For others, conversely to the Leptothecata, the benthic stage that provides medusae has
never been found in Reunion Island until now, including Amphinema, Corymorpha, Euphysa,
Euphysilla, Halitiara, Halocoryne, Leukartiara, Podocorynoides, Proboscidactyla, Protiara, Teissiera,
and Zanclella. About the Aplanulata (Appendix A), the two specimens of Hybocodon
sp. in this collection are probably matching with hydroids sampled recently in Reunion
Island [24]. Inside the Filifera, small colonies of hydroids of the family Bougainvilliidae
were found but rarely and always with few stolonal sterile polyps, which therefore could
not be attributed to an appropriated genus; the single Hydractinia species known is without
medusa; two Turritopsis hydroid species are recorded in Reunion, which differ in the size
of their nematocysts, and one of them, which had produced juvenile medusae, has been
provisionally assigned to T. chevalense, thus matching with the present results; at last, the
species Cytaeis nassa was reported previously only from the benthic stage, then it is here
the first sample of the medusa. For the Capitata, it is interesting to notice that Halocoryne
orientalis was the single species of this genus found in the Indian Ocean literature. The
present findings indicate that this genus is present in the local benthos, though it has
not been reported until now, and that a second species, H. frasca, is now recorded in the
Indian Ocean (Table S1, Appendix A). Colonies of several Zanclea species have already
been checked in Reunion, but it is not possible one more time to match them with the
present medusa records, as the colonies were sterile or had produced juvenile medusae
that were not reared to maturity. Notable are the captures of the two rare species whose
polyps were not reported in the area: Zanclea medusopolypata (Appendix B: Plate 3B),
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for which this is only the third record of this Indo-Pacific species, and Zanclella diabolica
(Appendix B: Plate 3C–E), of which one more medusa was recently checked with benthic
material, suggesting the presence of hydroid polyps in the lower mesophotic area (Gravier-
Bonnet, pers. obs.). Polyps of Euphysilla were recently described for the first time in the
Maldives as being similar to those of Sphaerocoryne based on genetic analyses [75]. Therefore,
it is possible that some of the Sphaerocoryne spp. specimens sampled in Reunion Island
correspond to the medusa Euphysilla pyramidata discovered during this study. Unfortunately,
the medusae were not preserved with alcohol at the time of sampling (2005–2006); only
formalin was used. Therefore, it was not possible to match the DNA of the polyps with
that of the medusae.

5. Conclusions
This study, carried out in the shallow waters off the west coast of Reunion Island,

provided the opportunity to get a small view of jellyfish, an important group of the
marine fauna that had never been studied in our area until now. This study allowed us to
identify 62 species of medusae, including 57 species of Hydromedusae. This small oceanic
island is home to a few holoplanktonic species characteristic of tropical and subtropical
zones, as well as numerous meroplanktonic species with warm water affinities. The
abundance of medusae is mainly due to four holoplanktonic species, which are equally
distributed between reef and non-reef zones, as well as between coastal and offshore
stations, throughout the study year. Due to its geographical position and limited continental
shelf, Reunion Island appears to be protected from jellyfish blooms. However, this initial
study will serve as a baseline for future research, particularly in estimating the evolution
of jellyfish composition and abundance in the context of climate change and new coastal
management in Reunion Island.
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Appendix A. Hydromedusa Species Taxonomic List
Remarks:

(1) Classification according to WoRMS [34] except for Turritopsis chevalense kept instead
of Oceania armata (see remark below).

(2) References given for the reports of Indian Ocean species only (mainly since [1,76]),
except one including Red Sea and Aden Gulf [77], and for medusae, not including the
polyp phase. For specimens not identified below the genus, references about known
Indian Ocean species are given.

(3) For detailed data on distribution and ecology of species in the whole Indian Ocean,
see [3–5]. For the oldest Indo-Pacific literature and synonymy, see Kramp [1,78], and
for more exhaustive literature, Arai & Brinckman-Voss [79]. Important knowledge
about medusae is found in numerous articles by Bouillon from the fauna of Papua
New Guinea [47], not cited here.

(4) Global distribution of the species given only for the first Indian Ocean reports.
(5) Materiel examined from the eight stations of this study, number of specimens for each

species in brackets, dates of sampling provided.
(6) (*) before species names corresponds to additional samples collected by hand or

photographed in situ (qualitative samples). See Section 2.2. for more details.

Class HYDROZOA
Subclass HYDROIDOLINA (ex-HYDROIDOMEDUSAE)
Order ANTHOATHECATA Haeckel, 1879 [34]
Suborder APLANULATA Collins et al., 2005 [34]

Family Corymorphidae Allman, 1872
Genus Corymorpha M. Sars, 1835

Corymorpha bigelowi (Maas, 1905)
Appendix B: Plate 1C

References: [80]: 174, 198; [81]: 340, 370; [76]: 5; [1]: 14, Figure 26; [77]: 16, Figure 6; [3]: 2,
7, Figure 2, map 1; [4]: 273, Table 1; [17]: 32; [18]: 123, 128, 136; [5]: 33, 49, Table 2;
[12]: 38; [19]: 46; [82]: 86; [13]: 82; [83]: 132; [84]: 171.
Material examined: two immature medusae, ERMI-10 (1) 4 May 2006 and CAPL-10 (1) 1
May 2006.
Seasonality: May.
Remark: This species, attributed previously to the genus Euphysora [23], was recently
included in the genus Corymorpha [85], as well as several other species checked
previously in the Indian Ocean, E. abaxialis M. Sars, 1835, E. annulata Kramp, 1928,
E. furcata Kramp, 1948, E. russelli Hamond, 1974 [1,15,17,19].

Corymorpha forbesii (Mayer, 1894)
References: [6]: 50, plate 1 Figure 1 (Hybocodon); [81]: 368, 371; [1]: 13, Figure 22; [77]: 17,
Figure 8; [3]: 3, 8, Figure 1, map 1; [4]: 274, Table 1; [16]: 119; [15]: 551; [8]: 84; [18]: 123,
128, 136; [5]: 33, 46, Figure 1, Table 2; [12]: 38; [10]: 151; [11]: 160; [19]: 47; [83]: 132;
[84]: 171.
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Material examined: 26 specimens, juveniles and adults from all stations except ERMI-10,
1–2 specimens per sample.
Seasonality: Obtained more or less regularly except in July in CAPL-10 (12).
Remarks: (1) In the references above, species cited as Hybocodon or Vannuccia; (2) collected
in the temperate and warm waters in all three oceans close to the water surface but
rarely, except in the Caribbean [85] and in the western and northern Arabian Sea [16].
Genus Euphysa Forbes, 1848

Euphysa sp.
References: Three species reported in the Indian Ocean: E. aurata Forbes, 1848:
[7]: 1; [77]: 16; [17]: 32; [8]: 84; [18]: 122, Table 3; [14]; 250; [10]: 151; [82]: 86;
[83]: 132; [84]: 171; E. japonica (Maas, 1909): [10]: 151; E. tetrabrachia Bigelow, 1904:
[78]: 38; [1]: 10, Figures 14–17; [10]: 151; [19]: 48; [83]: 132.
Material examined: One juvenile specimen (SLEU-10, 4 November 2005).
Seasonality: November.
Family Tubulariidae Goldfuss, 1818
Genus Hybocodon L. Agassiz, 1860

Hybocodon sp.
References: after Hybocodon sp. [86]: 5, pl. 1, Figure 1, two species were checked in the
Indian Ocean: H. atentaculatus Uchida, 1948: [10]: 151; [83]: 132; H. unicus (Browne,
1902): [6]: 50; [87]: 92, 94; [78]: 44; [8]: 84; [9]: 54; [10]: 151, [11]: 160; [82]: 86;
[83]: 132; [84]: 171.
Material examined: Two specimens from BOUC-50 (1), 16 December 2005, and CAPL-50
(1), 24 April 2006.
Seasonality: April, December.
Remarks: (1) Recently, hydroid specimens of this genus were found in Reunion Island for
the first time in mesophotic depths [24].
APLANULATA Incertae sedis [34]
Genus Cnidocodon Bouillon, 1978

Cnidocodon leopoldi Bouillon, 1978
Appendix B: Plate 1D

References: [88]: 33–37, Figures 1–3; [12]: 38; [14]: 250; [9]: 55; [10]: 151; [19]: 48;
[82]: 86; [83]: 132; [84]: 170.
Material examined: Two juvenile specimens from two stations, BOUC-10 (1) 13 February
2006 and ERMI-50 (1) 16 May 2006.
Seasonality: February, May.
Remarks: (1) hydroid polyp unknown; (2) Santhakumari [88] described juvenile and
mature specimens from India and checked a few morphological differences from the
original description of this species in the Pacific Ocean, of which more capitations on the
tentacles, a character shared by the present specimens; (3) Bouillon [89] noticed an
orange colour for the manubrium like in the medusae of this collection which differ
from the brownish of the ones from India (maybe noticed on preserved material?).
Distribution: Species described from Papua New Guinea ([89]: 255, Figure 4), firstly
recorded in the Indian Ocean from Kerala and Karnataka coasts [88], then at Andaman
and Nicobar [12], and it is also reported in the southeast of Africa [19] (data not
reported in WoRMS [34]). The present collect (Reunion Island) confirms the presence of
the species in the southwest of the Indian Ocean.
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Suborder FILIFERA Kühn, 1913
Family Bougainvilliidae Lütken, 1850
Genus Bougainvillia Lesson, 1830

Bougainvillia aurantiaca Bouillon, 1980
References: First record.
Material examined: One adult medusa with gonads, umbrella 1.1 mm in diameter,
0.7 mm in height, from one offshore station (ERMI-50, 16 March 2006).
Seasonality: March.
Remark: In Papua New Guinea, where it has been discovered, this species is seasonal,
being present preferentially during the rainy season. The single specimen recorded here
was also collected during the local rainy season.
Distribution: Papua New Guinea, Mediterranean and New Zealand (after Schuchert [90]
who reported two other doubtful references), and Reunion Island (this study).

Bougainvillia bitentaculata Uchida, 1925
References: [12]: 38; [9]: 55; [10]: 151; [83]: 131; [84]: 170.
Material examined: one immature medusa, umbrella diameter 1.4 mm and height 0.8 mm,
from an offshore station (CAPL-50, 10 July 2006).
Seasonality: July.
Remark: Though not reported in the documented distribution of WoRMS [34], this
species was already collected in the Indian Ocean (India), but this is the first report in
the southwest.

Bougainvillia platygaster (Haeckel, 1879)
References: [91]: 9, Figure 1, pl. 3 Figures 1–6 (and pl. 7 Figures 3 and 4 for parasitic
narcomedusa larvae); [76]: 18; [1]: 34, Figure 87; [77]: 19; [3]: 3, 11, Figure 5, map 2;
[4]: 273, Table 1; [16]: 115, Figures 1, 2 and 5; [17]: 32, 33; [15]: 555; [8]: 84; [18]: 124;
[5]: 34, 50, Figure 12, Table 2; [12]: 38; [9]: 55; [10]: 151.
Material examined: One specimen (ERMI-50, 7 April 2006).
Seasonality: April.
Remark: It is the most frequent and abundant meroplanktonic species in the Indian
Ocean together with Cytaeis tetrastyla, both being surface species, eurythermal and
euryhaline with high oxygen requirements [16].
Biology: Asexual reproduction often reported [3,90,91].

Bougainvillia principis (Steenstrup, 1850)
References: First record.
Material examined: One immature medusa 2 mm high and wide from a coastal station
(SLEU-10, 15 June 2006).
Seasonality: June.
Distribution: Artic (Indo-Pacific) and Papua New Guinea [92], Northern boreal [90], and
Reunion Island (this study).
Family Cytaeididae L. Agassiz, 1862
Genus Cytaeis Eschsholtz, 1829

Cytaeis nassa (Millard, 1959)
References: [93]: 307, Figure 3; [94]: 390, Figures 8 and 9, pl. 11; [95]: 31, pl. 5; [38]: 119,
Figure 40; [18]: 123, 149; [69]: 127; [70]: app. 1.
Material examined: Two juveniles from CAPL-50 (1) 27 March 2006 and CAPL-10 (1) 18
April 2006.
Seasonality: March–April.
Remark: This is the first sampling of the medusa from the plankton. Indeed, this species
is known only from its polyp stage and juvenile medusae. Unfortunately, the present
samplings concern juveniles as well, so the adult remains unknown.
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Distribution: Hydroid colonies were reported only from the Red Sea [38,96]) and the
SWIO (Inhaca Island and Seychelles); Millard [38] cited also Madagascar and Mauritius,
but without references; additional data are from Juan de Nova [69] and Glorieuses [70],
two remote islands of the Mozambique Channel. In Reunion Island, colonies settled on
shells of gastropods of the genus Nassa—like for other reports—were found on a sand
beach back to a coral reef (Gravier-Bonnet unpublished data).

Cytaeis spp.
(?Cytaeis tetrastyla, Appendix B: Plate 1A–B)

References: Two species reported; Cytaeis tetrastyla Eschscholtz, 1829: [97]: 135, pl. 1
Figure 1, pl. 4 Figure 12 (as C. herdmani, a synonym after Kramp [78]); [98]: 204,
Figure 6; [80]: 178; [86]: 10, pl. 1, Figure 3; [6]: 53; [91]: 7; [81]: 340, 370; [78]: 63;
[76]: 9–11; [1]: 26, Figure 64; [99]: 51, Figure 3, Table 1; [77]: 18; [3]: 3, 9, Figure 4;
[4]: Table 1; [16]: 115, Figures 1, 3 and 4; [17]: 33; [8]: 85, Table 1; [18]: 123, 129; [5]: 33, 47,
Figures 1 and 14, Table 2; [12]: 38, Figure 6; [14]: 250; [9]: 55, Figures 5 and 6;
[10]: 151; [82]: 86; [13]: 82; [83]: 130; [84]: 170; Cytaeis vulgaris Agassiz & Mayer,
1899: [1]: 26, Figure 65; [8]: 84; [12]: 38; [14]: 250; [18]: 123; [10] 151. Moreover, Cytaeis
spp. are reported by Buecher et al. ([19]: 39–40).
Material examined: 26 medusae from all stations, except ERMI-10, 19 juveniles and
immature medusae 0.5–1.1 mm wide, 7 adults with gonads 1.2–2.1 mm wide.
Seasonality: Sporadic juveniles present from June to October, regularly but few, together
adults in August–September, with one female in November.
Remarks: (1) Cytaeis medusae are common in tropical plankton. In the Indian Ocean,
Cytaeis tetrastyla is noted as the most frequent and abundant hydromedusa after the
automedusae (refs. [5,12]; [16]: 115). (2) specimens of the present study can probably be
identified as C. tetrastyla (Appendix B: Plate 1A–B). (3) C. tetrastyla is said to be
circumglobally distributed in tropical and subtropical seas by Schuchert & Collins [100],
but the hydroid polyp is still unknown.
Biology: Presence of medusa buds on the manubrium of some adults in
August–September.
Family Hydractiniidae L. Agassiz, 1862
Genus Podocorynoides Schuchert, 2007

Podocorynoides minima (Trinci, 1903)
References: Under the name Hydractinia minima (Trinci, 1903): [2]: 7; [77]: 19; [3]: 3, 11;
[5]: 34, 52.
Material examined: Two specimens from two stations, ERMI-50 (1) 22 November 2005
and BOUC-50 (1) 17 October 2006.
Seasonality: October–November.
Remark: Cited also as Podocoryne/Podocoryna minima in the literature.
Genus Hydractinia Van Beneden, 1844

Hydractinia sp.
Material examined: One specimen SLEU-10, 4 September 2006.
Seasonality: September.

Hydractinia spp.
References: Hydractinia apicata (Kramp, 1959), also found under Podocoryne, and
H. carnea (M. Sars, 1846) now accepted as Podocoryne and H. meteoris (Thiel, 1938) as
Paracytaeis [34]: [78]: 67; [1]: 28; [2]: 5; [77]: 15; [3]: 3; [18]: 123, 129; [5]: 33–34; [19]: 40;
H. ocellata (Agassiz & Mayer, 1902): [82]: 86; [83]: 131.
Material examined: 21 specimens from all stations, except CAPL-10.
Seasonality: January–March (austral summer).
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Family Oceanidae Eschsholtz, 1829
Genus Turritopsis McCrady, 1857

Turritopsis chevalense (Thornely, 1904)
Appendix B: Plate 1E-F

References: Under the name Turritopsis sp. or Turritopsis nutricula McCrady, 1857:
[101]: 252 (as.); [98]: 209; [80]: 180; [87]: 92, 94; [78]: 66; [76]: 12; [1]: 27, Figure 66;
[77]: 18; [3]: 5, 21; [17]: 33; [15]: 551; [18] 8a: 123; [5]: 33, 51.
Material examined: Six mature medusae of diameter 0.5–1 mm, BOUC-10 (1) & BOUC-50
(3) 13 March 2006, CAPL-50 (2) 27 March 2006.
Seasonality: March.
Remarks: (1) Indian Ocean records of Turritopsis nutricula cited in references have been at
a time attributed to T. chevalense Schuchert ([102]: 144), who said later it was a
potentially valid species ([103]: 330). The species was not treated in Miglietta et al. [104].
Nowadays, however, T. chevalense is considered a synonym of Oceania armata Kölliker
1853 [34] after a more recent study [105] demonstrating the phylogenetic proximity of
this medusa with large colonies attributed to T. chevalense from the Andaman Islands
(Indian Ocean). In this study, however, when giving the list of synonyms for O. armata,
Schuchert left an interrogative point before the original reference of T. chevalense [106].
The synonymy thus seems not yet confirmed. In addition, first, the colonies described
by Thornely were from shallow waters in Ceylon (10–15 m), whereas those used for the
phylogeny are from deep waters of the Andaman Sea (573 m) and, second, Bouillon
([18]: 123) checked together O. armata and T. nutricula in his list of the Seychelles
hydromedusae. Moreover, we found colonies of two Turritopsis species in Reunion
Island and in the Maldives ([72] and unpublished data). In Reunion Island, these species
differ in the size of their nematocysts. Colonies of one of the species were until now
sampled sterile, whereas the second released juvenile medusae, identical to those of this
collection, provided highly vacuolated endodermal cells, the main character that
separates Turritopsis from Oceania. In front of these considerations and presenting
additional data, we have used here the name T. chevalense instead of O. armata, as we did
previously for one sampled in shallow waters of Baa, a Maldives atoll [72]. It could
match with specimens of the Turritopsis sp. from the Maldives, which is included in the
“Turritopsis lata complex” of the phylogenetic tree of Miglietta et al. [61], where, once
more, the T. chevalense of Andaman from deep waters matches with Oceania armata; (2) a
second species, Turritopsis dohrni (Weisman, 1883) was reported in India [83], a species
considered invasive [61].
Biology: Reverse development (medusa to polyp) occurred in the laboratory after the
collect (S. Slobodov, unpublished observation), as already described for T. nutricula [107]
and for T. dohrnii [108] but not obtained for Turritopsis sp.1 [61]. This process is thus not
shared by all Turritopsis species.
Family Pandeidae Haeckel, 1879
Genus Amphinema Van Beneden, 1844

Amphinema australis (Mayer, 1900)
References: [80]: 181 (Amphinema sp.); [19]: 41.
Material examined: One medusa from one station (BOUC-10, 7 August 2006).
Seasonality: August.
Remark: This species is said to be “taxon inquirendum” [34]. Amphinema rugosum was
reported in India [11,82].
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Amphinema dinema (Péron & Lesueur, 1810)
References: [80]: 181 (Amphinema sp.); [86]: 8, pl. 1, Figure 7; [6]: 52; [1]: 42, Figure 108;
[3]: 3, 12, map 3; [18]: 124, 129; [5]: 34, 46; [83]: 132.
Material examined: 27 juvenile medusae, from all stations, except CAPL-50.
Seasonality: Present in plankton regularly in November–February with a max in
December (10), sporadic in May–July.
Genus Leuckartiara Hartlaub, 1914

Leuckartiara sp.
References: Five species recorded: L. annexa Kramp, 1957, L. gardineri Browne, 1916,
L. hoepplii Hsu, 1928, L. octona (Fleming, 1823), L. zacae Bigelow, 1940. ([86]: 9, pl. 1,
Figure 5; [109]; [6]: 52; [91]: 15, pl. 2 Figures 5 and 6; [81]: 342, 371; [78]: 103–106;
[76]: 32–33; [1]: 45; [77]: 21; [3]: 13; [4]: Table 1; [17]: 34; [18]: 124; [5]: 34; [12]: 38;
[14]: 250; [19]: 42–43; [13]: 82; [83]: 132; [84]: 171).
Material examined: One juvenile specimen in January (CAPL-50, 23 January 2006).
Seasonality: January.
Family Proboscidactylidae Hand & Hendrickson, 1950
Genus Proboscidactyla Brandt, 1835

Proboscidactyla ornata (McCrady, 1859)
References: [110]: 727–728, pl. 54 Figures 1 and 2 (P. varians); [80]: 184 (P. tropica); [86]: 12,
pl. 2, Figure 18; [6]: 57; [91]: pl. 3 Figure 7; [81]: 367, 371; [76]: 103; [1]: 108,
Figure 290; [77]: 26, Figure 25; [3]: 5, 20, Figure 7; [4]: Table 1; [8]: 84; [18]: 127, 131;
[5]: 36, 48, Figure 13, Table 2; [12]: 39; [14]: 251; [9]: 57; [10]: 151; [19]: 44; [13]: 82;
[83]: 137; [84]: 172.
Material examined: 22 juveniles and adults with medusa buds on manubrium from
six stations (except coastal non-reef stations, CAPL-10 and BOUC-10).
Seasonality: December–January (austral summer).
Remarks: (1) P. varians Browne, 1905a described from the Maldives has been put in
synonymy with P. ornata ([78]: 235; [34]); (2) P. tropica Browne, 1905a was reported by
the author from the Amirantes islands [80]; (3) a third species described from Ceylon,
P. minima Browne, 1905b ([97]: 136, pl. 2 Figure 3) is not mentioned in
monographs [1,23,78] and is also absent from WoRMS [34].
Biology: Important asexual propagation by medusa-buds ([91]: 13).
Family Protiaridae Haeckel, 1879
Genus Halitiara Fewkes, 1882

Halitiara formosa Fewkes, 1882
References: [86]: 7, pl. 1, Figure 4; [78]: 102; [76]: 27; [1]: 40, Figure 102; [3]: 3, 13;
[18]: 124; [5]: 34, 52.
Material examined: Two anomalous juvenile medusae with five radial canals (BOUC-10,
17 July 2006).
Seasonality: July.

Genus Protiara Haeckel, 1879 (cited as uncertain, nomen inquirendum, [34])
Protiara tetranema (Péron & Lesueur, 1810)

Appendix B: Plate 2 A–B
References: First record.
Remarks: Two species already checked in the Indian Ocean: P. haeckeli Hargitt, 1902:
[2]: 9; [3]: 4, 14; [5]: 34; (2) P. tropica Bigelow, 1912: [76]: 24; [1]: 39, Figure 98; [2]: 9;
[77]: 26; [3]: 4, 14; [4]: Table 1; [17]: 32, 34; [5]: 34; P. tropica Bigelow, 1912 is now
transferred to the genus Pseudotiara Bouillon, 1980 [34].
Material examined: Three medusae in May, BOUC-10 (1) 8 May 2006, and CAPL-10 (2) 15
May 2006.
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Seasonality: May.
Remarks: (1) hydroid unknown [23]; (2) as the genus, the species is considered
uncertain [34] (taxon inquirendum); (3) one medusa was infested by a Phylliroe
gastropode larva.

Suborder CAPITATA Kühn, 1913
Family Porpitidae Goldfuss, 1818
Genus Porpita Lamarck, 1801

*Porpita porpita (Linnaeus, 1758)
References: [101]: 264 (Porpita lutkeana); [97]: 156 (Porpita sp.); [17]: 33; [15]: 551;
[13]: 83; [83] 2020: 133; [84]: 171.
Material examined: Three floating colonies noted in June–July 2006.
Seasonality: Reported in Reunion Island on several occasions (Gravier-Bonnet,
unpublished), either during the austral summer (December 2002, February 2003), the
austral winter (August 2004, June–July 2006, this study), or the intermediate season
(October 1987 and 2014, November 2000). Fertile colonies were checked in October 2014.
Remark: According to WoRMS [34], the numerous Porpita species would nowadays be
reduced to the two following, P. porpita and P. prunella Haeckel, 1888, the second
belonging to the Pacific.
Genus Velella Lamarck, 1801

Velella velella (Linnaeus, 1758)
Appendix B: Plate 3A

References: [17]: 33; [18]: 122, 148; [13]: 83; 2 [83]: 133; [84]: 171.
Material examined: One juvenile medusa (CAPL-10, 10 July 2006).
Seasonality: July.
Remark: In Reunion Island, floating colonies were checked being usually among those of
Porpita in October 2014 (Gravier-Bonnet, unpublished) and on other occasions, not well
documented.

Family Sphaerocorynidae Prévot, 1959
Genus Euphysilla Kramp, 1955

Euphysilla pyramidata Kramp, 1955
References: [1]: 17, Figure 33; [77]: 16, Figure 7; [3]: 2, 6, 21, Figure 1, map 1; [4]: Table
1; [17]: 32; [15]: 554, Figures 4–6; [18]: 122; [5]: 33, 47, Table 2; [19]: 48; [75]: 18, Figure 4.
Material examined: One juvenile specimen (CAPL-50, 22 May 2006).
Seasonality: May.
Remarks: (1) Very recently, the hydroid polyp was described for the first time from the
Maldives ([75]: 18, Figure 4), and it is similar to that of Sphaerocoryne; (2) E. pyramidata
was suspected to be a complex of species [100].
Family Teissieridae Bouillon, 1978
Genus Teissiera Bouillon, 1974

Teissiera australe Bouillon, 1978
References: [5]: 36, 47, Table 2; [12]: 39; [19]: 35.
Material examined: One specimen (CAPL-10, 10 July 2006).
Seasonality: July.

Teissiera sp.
References: In addition to T. australe, two other species were reported, T. milleporoides
Bouillon, 1974, from the Seychelles ([18]: 123) and T. medusifera Bouillon, 1978, from
SE of South Africa [19].
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Material examined: Two juvenile specimens from two stations, BOUC-10 (28 February
2006) and ERMI-10 (2 March 2006).
Seasonality: February–March.
Family Zancleidae Russell, 1953
Genus Halocoryne Hadzi, 1917

Halocoryne frasca Boero, Bouillon & Gravili, 2000
References: First record.
Material examined: One adult specimen (SLEU-10, 12 October 2006).
Seasonality: October.
Distribution: Papua New Guinea and Malaysia [111], Reunion Island (Indian Ocean,
present study).

Halocoryne spp.
References: A single species reported, Halocoryne orientalis (Browne, 1916): [80]: 171,
176, pl. 39 Figures 2 and 3; [1]: 21, Figure 48; [77]: 18; [3]: 9; [4]: Table 1; [18]: 123; [5]: 33,
45, Table 2; [12]: 39.
Material examined: Three juvenile specimens from two stations, BOUC-50 (1) 28 October
2005, BOUC-50 (1) 13 January 2006, and CAPL-10 (1) 19 June 2006.
Seasonality: January, June, October.
Genus Zanclea Gegenbaur, 1856

*Zanclea medusopolypata Boero, Bouillon & Gravili, 2000
Appendix B: Plate 3B

References: First record.
Material examined: One medusa collected in situ by hand (2007, precise date unknown).
Seasonality: Unknown.
Remark: This is only the fourth record of this rare species of which the polyp remains
today unknown according to Schuchert & Collins [100] who described in the Gulf
Stream another medusa budding polyps on its manubrium as well as Z. medusopolypata
but with four tentacles instead of two.
Distribution: Brazil ([112], Zanclea costata), Laing Island, Papua New Guinea [111], South
China [113], recently found in Sagami Bay, Japan (Gaku Yamamoto pers. observation in
2023), and Reunion Island (Indian Ocean, present study).

Zanclea polymorpha Schuchert, 1996
References: First record.
Material examined: Six specimens from three stations, CAPL-50 (2) 22 May 2006,
BOUC-50 (3) 22 May 2006, BOUC-10 (1) 12 June 2006.
Seasonality: May–June.
Remark: This is the first record of the species from the original description in the
Pacific Ocean.
Distribution: New Zealand [114] and Reunion Island (Indian Ocean, present study).

Zanclea ?sessilis (Gosse, 1853)
References: First record.
Material examined: One specimen (CAPL-10, 8 December 2005).
Seasonality: December.
Distribution: NE Atlantic and Mediterranean [34] and Reunion Island (Indian Ocean,
present study).
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Zanclea spp.
References: In addition to Zanclea sp. ([87]: 92, 94), three species already reported
Zanclea costata Gegenbaur, 1856: [98]: 199, Figure 3; [76]: 9; [1]: 21, Figure 47;
[77]: 18; [3]: 5, 21; [16]: 120; [17]: 33; [18]: 123, 128; [5]: 33, 47, 51, Table 2; Zanclea dubia
Kramp, 1959: [1]: 21, Figure 49; [2]: 5; [77]: 18; [3]: 5, 21; [4]: 279, Table 1; [5]: 33, 47, 51,
Table 2; [12]: 36; [9]: 54; Zanclea implexa (Alder, 1856): [98]: 200, Figure 4.
Material examined: 10 specimens from all stations, except BOUC-10, BOUC-50,
and ERMI-50.
Seasonality: July–December, plus one collected in May.
Remarks: (1) Zanclea orientalis Browne, 1916 was reported ([78]: 55; [16]: 120) and was
transferred to the genus Halocoryne [34]; (2) recently, the genus Zanclea was
demonstrated to be polyphyletic [115].
Genus Zanclella Boero & Hewitt, 1992

Zanclella diabolica Boero, Bouillon & Gravili, 2000
Appendix B: Plate 3C–E

References: First record.
Material examined: Nine juvenile specimens from two stations, CAPL-50 (8) 24 April 2006
and CAPL-10 (1) 1 May 2006.
Seasonality: April–May.
Remarks: (1) This is the second finding of the medusa of this rare species which is
associated with a Bryozoan [44,111] like all other Zanclella species; (2) the polyp was
reported only once from its discovery and with an question mark at Bunaken (Sulawesi)
in July at 30–40 m depth [116]; (3) since, two Zanclella species related to Z. diabolica have
been described [115] belonging, respectively, from the Maldives (sp. 1), in the Indian
Ocean, and the Red Sea (sp. 2); (4) in Reunion Island, one more juvenile specimen was
found two days after the collect on the bottom of a dish containing the remnants of a
benthic sampling belonging from a mesophotic station (St Leu Bay, 97 m, 8/07/2022,
Gravier-Bonnet, unpublished), implying probably the presence of benthic colonies
nearby the station; (5) the juvenile medusae of the three species already known are very
similar [115] for the two they described, the differences mainly based on the polyp
phase. Juvenile medusae from Reunion Island look like the others, and the polyp phase
not being found there until now, the name Z. diabolica was used, waiting for the capacity
to give a proper comparison.
Distribution: Papua New Guinea (Laing Island), Sulawesi (Bunaken), if confirmed, and
Reunion Island (present study).
Family Zancleopsidae Bouillon, 1978
Genus Dicnida Bouillon, 1978

*Dicnida rigida Bouillon, 1978
Appendix B, Plate 3F

References: First record of this monospecific genus.
Material examined: One medusa, photographs by D. Caron (precise date unknown).
Seasonality: Unknown.
Remarks: (1) polyp unknown ([75]); (2) Wang et al. [117] revised the family
Zancleopsidae that includes six Zancleopsis species and only one Dicnida (or two if the
unidentified one reported from Japan would be a different species).
Distribution: This rare medusa was described from Papua New Guinea ([89]: 257,
Figures 5 and 6) and, later, one ?Dicnida sp. was reported from Japan [118–121].
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Subclass LEPTOTHECATA Haeckel, 1879
Family Aequoreidae Eschscholtz, 1829
Genus Aequorea Peron & Lesueur, 1810

*Aequorea sp.
Appendix B: Plate 4A–B

References: Ten species are already checked in the Indian Ocean; (1) Aequorea aequorea
(Forskal, 1775): [76]: 95; [1]: 99, Figure 269a,b; [99]: 52, Table 1; [77]: 25; [3]: 5, 19–20,
Figure 7, map 6; [4]: Table 1; [16]: 119; [17] 74: 32, 35; [18]: 126, 130; [5]: 35–36, Figure 13
Table 2; [12]: 39; [14]: 250; [9]: 57; [19]: 51–52; (2) A. australis Uchida, 1947: [76]: 96;
[1]: 99, Figure 270; [77]: 25; [18]: 126, 130; [82]: 86; [83]: 132; (3) A. coerulescens (Brandt,
1838): [76]: 86; [1]: 98, Figure 266; [77]: 25; [3]: 5, 19–20, Figure 7, map 6; [4]: Table 1;
[5]: 35–36, Figure 13, Table 2; (4) A. conica Browne, 1905: [97]: 145, pl. 1 Figure 2, pl. 2
Figures 16–18; [6]: 67; [87]: 92, 94; [81]: 360–362, 371; [76]: 99; [1]: 100, Figure 272;
[99]: 52, Figure 3, Table 1; [3]: 5, 19–20, Figure 7, map 6; [4]: Table 1; [17]: 32, 35;
[18]: 126; [5]: 35–36, Figure 13 Table 2; [12]: 39; [14]: 250; [9]: 57; [11]: 160;
[19]: 51–52; [82]: 86; [83]: 132; [84]: 174; (5) A. globosa (Eschscholtz, 1829): [78]: 206;
[76]: 98; [1]: 99, Figure 271; [3]: 5, 19–20, Figure 7, map 6; [18]: 126; [5]: 35–36, Figure 13,
Table 2; [9]: 57; [19]: 51–52; (6) A. macrodactyla (Brandt, 1835): [80]: 171, 189;
[91]: 38; [81]: 360–362, 371; [78]: 207; [76]: 87, Figure 8; [1]: 98, Figure 267; [99]: 52,
Table 1; [77]: 25; [3]: 5, 19–20, Figure 7, map 6; [4]: Table 1; [17]: 32, 35; [15]: 551;
[18]: 126; [5]: 35–36, Figure 13 Table 2; [12]: 39; [13]: 83; [84]: 174; (7) A. parva Browne,
1905: [97]: 146, pl. 2 Figures 5–7; [86]: 24, pl. 3, Figures 29–33; [87]: 92, 94; [78]: 207;
[1]: 100, Figure 273; [77]: 26; [3]: 5, 19–20, Figure 7, map; [5]: 35–36, Figure 13 Table
2; [14]: 250; [9]: 57; (8) A. pensilis (Eschscholtz, 1829): [86] 2: 24; [6]: 67; [87]: 92, 93;
[81]: 360–362, 371; [78]: 208; [76]: 92; [1]: 99, Figure 268; [3]: 5, 19–20, Figure 7, map 6;
[4]: Table 1; [16]: 119; [15]: 551; [18]: 126; [5]: 35–36, Figure 13 Table 2; [9]: 57;
[11]: 160; [19]: 51–52; [82]: 86; [83]: 132; (9) A. tenuis (Agassiz, 1862): [11]: 160;
[82]: 86; [83]: 132; (10) A. vitrina Gosse, 1853: [83]: 132.
Material examined: One medusa (28 September 2007).
Seasonality: September.
Remarks: (1) A. maldivensis Browne, 1905a ([110]: 732, pl. 56, Figures 4–12) is now
classified as a synonym of A. macrodactyla [34]; (2) Aequorea genus is spelled “difficult”
by Schuchert & Collins [100] who reported several species from the Gulf Stream.

Family Campanulariidae Johnston, 1836
Genus Pseudoclytia Mayer, 1900

Pseudoclytia gardineri Browne, 1905
References: Pseudoclytia gardineri: [110]: 731, pl. 55 Figures 1–3; [91]: 63; [76]: 64–65
(discussion on the validity of the genus as specimens are considered abnormal
specimens of Phialidium); [17]: 34.
Material examined: Four specimens: CAPL-10 (3) and CAPL-50 (1), 1 May 2006.
Seasonality: May.
Remarks: (1) The genus Pseudoclytia, characterized by the presence of five instead of four
radial canals for Clytia (Phialidium), is now considered unaccepted [34] for the reason
that the number of canals could be some abnormality, which is supported by recent
studies on re-constitutive potential of such medusae (Sinigalia & Leclère, 10th
Hydrozoan Workshop, 2023, oral communication). Mayer [122], however, created this
genus because he found five radial canals in 70% of the Phialidium medusae he collected;
in addition, the two well-preserved specimens [110], one male and one female, had
five radial canals as well, being unlikely at the same time both abnormal forms. Pending
more data, Pseudoclytia is thus provisionally considered here as valid; (2) however, a
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medusa belonging from the Indian Ocean with seven radial canals very regularly
disposed (thus not regenerated) was described by Vanhöffen [98] as Phialidium heptactis:
then is this number valid at a specific and/or generic level, the question remains open;
(3) hydroid unknown [23].
Genus Clytia Lamouroux, 1812

Clytia hemisphaerica (Linnaeus, 1767)
References: [6]: 61; [87]: 92, 93; [78]: 67; [76]: 60; [1]: 76, Figure 201; [77]: 22, Figure 18;
[3]: 4, 17; [17]: 34; [8]: 84; [18]: 125, 130; [5]: 35, 51, Table 2; [12]: 38, Figure 6;
[14]: 250; [9]: 56, Figure 5; [10] 151, Figure 3; [11]: 160; [82]: 86; [83]: 136; [84]: 172.
Material examined: One immature medusa (SLEU-10, 11 November 2005).
Seasonality: November.
Remark: Most of the references above and behind are under the genus name Phialidium.

Clytia mccradyi (Brooks, 1888)
Appendix B: Plate 4C–D

References: [2]: 11, 27; [3]: 4, 17; [18]: 125; [5]: 35, 53; [12]: 38.
Material examined: Three adult and three juvenile medusae from two stations, ERMI-10
(5) 3 February 2006, CAPL-10 (1) 3 April 2006.
Seasonality: February, April.

Clytia spp.
References: Seven species of Clytia are reported in the Indian Ocean in addition to the
two species cited before: (1) Clytia ambiga (Agassiz & Mayer, 1899): [77]: 22;
(2) C. brunescens (Bigelow, 1904): [101]: 253, pl. 1 Figure 2; [78]: 165; [99]: 50,
Table 1; [9]: 84; [10]: 151, [11]: 160; (3) C. globosa (Mayer, 1900): [78]: 166; [10]: 151,
[11]: 160; [82]: 86; [83]: 136; (4) C. lomae (Torrey, 1909): [76]: 63; [17]: 34; (5) C.
malayense (Kramp, 1961): [78]: 170; [76]: 62; [77]: 23; (6) C. rangiroae (Agassiz & Mayer,
1902): [76]: 61; [99]: 50, Table 1; [8]: 84; [18]: 125; (7) C. simplex (Browne, 1902): [78]: 171;
[76]: 63; [3]: 4, 17; [15]: 551; [5]: 35, 53; [123]: 33, Figure 35; [12]: 38; [10]: 151,
[11]: 160; [82]: 86; [83]: 136; Clytia sp.: [80]: 172, 187. In addition, Vanhöffen in 1911
reported from the Indian Ocean Phialidium phosphoricum Péron & Lesueur ([98]: 224)
and described a new species Phialidium heptactis Vanhöffen, 1911 provided with
seven radial canals ([98]: 225, Figure 15, pl. 22, Figure 11), two species not indexed
in WoRMS [34].
Material examined: 170 medusae from all the stations.
Seasonality: All year round.
Remarks: (1) Clytia is the most speciose medusa-producing genus in Reunion Island,
where nine species were separated recently in the deep mesophotic coastal area from
benthic polyps [24]. This was also observed in Baa atoll (Maldives), where height
species were reported [72]; (2) identification is problematic either for juveniles, very
similar, and for adults for the lack of knowledge on life cycles.
Genus Obelia Péron & Lesueur, 1810

Obelia sp.
Appendix B: Plate 4F

References: [98]: 222 (O. geniculata); [86]: 15, pl. 2, Figure 22; [6]: 61; [91]: 33; [87]: 92,
94; [78]: 162; [76]: 59; [1]: 76, Figure 200; [99]: 50, Figures 1 and 3, Table 1; [77]: 22,
Figure 17; [3]: 4, 16, Figure 1; [4]: 273, Table 1; [17]: 34; [8]: 84; [18]: 125, 130; [5]: 35, 53,
Figure 1; [12]: 38; [9]: 55; [10]: 151; [11]: 160; [82]: 87 (Obelia sp. and O. dichotoma);
[83]: 136.
Material examined: Seven juvenile medusae from a single station, CAPL-10, (1) 27 March
2006, (1) 11 April 2006, (4) 7 August 2006, and (1) 17 October 2006.
Seasonality: March, April, August, October.
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Family Cirrholoveniidae Bouillon, 1984
Genus Cirrholovenia Kramp, 1959

Cirrholovenia polynema Kramp, 1959
References: [76]: 68; [1]: 79–80, Figure 213; [18]: 125, 130.
Material examined: Four immature medusae (SLEU-10, 16 February 2006).
Seasonality: February.

Cirrholovenia tetranema Kramp, 1959
References: [1]: 79–80, Figure 214; [2]: 11, 28; [3]: 4, 17; [18]: 125, 130; [5]: 35, 53.
Material examined: 11 immature medusae collected from three stations, ERMI-50 (1),
SLEU-10 (8), SLEU-50 (2) on the same date (2 March 2006).
Seasonality: March.
Remark: The hydroid matching with this medusa is Egmundella amirantensis [95], a tiny
species collected several times in Reunion Island, though sterile most of the time, and
reported in the Maldives [72].
Family Hebellidae Fraser, 1912
Genus Staurodiscus Haeckel, 1879

Staurodiscus tetrastaurus Haeckel, 1879
References: [86]: 14, pl. 2, Figures 14 and 19; [6]: 60; [87]: 92, 94; [78]: 148; [1]: 70,
Figure 182; [3]: 4, 16; [18]: 129; [5]: 35, 53.
Material examined: Two adult specimens from one station (ERMI-10, 2 March 2006).
Seasonality: March.
Remarks: (1) The study of Hebella species life cycles demonstrated that the medusae
Staurodiscus belong to this genus [74,124] and that S. tetrastaurus is probably the medusa
of Hebella scandens [125], but this is not evident on a recent phylogenetic tree [100];
(2) the widely distributed hydroid H. scandens is present in Reunion Island with a few
other Hebella species; (3) the genus Toxorchis Haeckel, 1879 is considered now a synonym
of Staurodiscus (refs. [23,34]; (4) six Staurodiscus and Toxorchis species were checked in the
Indopacific ([1]: 69–71) including, for the SWIO, Staurodiscus polynema (Kramp, 1959)
found around Madagascar ([76]: 56–57) and on the east coast of Africa ([19]: 61).
Family Laodiceidae Agassiz, 1862
Genus Laodicea Lesson, 1843

Laodicea indica Browne, 1905
Appendix B: Plate 4E

References: [97]: 136, pl. 1 Figure 5, pl. 4 Figures 7–11 (Laodice indica); [6]: 59; [80]: 343,
370; [78]: 140; [76]: 52; [1]: 66, Figure 172; [77]: 22, Figure 17; [3]: 4, 15, Figur 6, Table 1,
map 5; [4]: Table 1; [17]: 32, 34; [18]: 124, 129, 152, Figure 9; [5]: 34, 46, Figure 11,
Table 2; [13]: 83.
Material examined: Three adult specimens from three stations (CAPL-50, BOUC-10,
BOUC-50) on the same date (3 April 2006).
Seasonality: April.
Remark: The life cycle of this species was described for the first time from Papua
New Guinea [126].

*Laodicea ?undulata (Forbes & Goodsir, 1853)
References: [78]: 147; [91]: 27; [19]: 60; [83]: 137.
Material examined: Six juvenile specimens with one kept alive and having exhibited
reverse development during rearing in the laboratory (S. Slobodov pers. obs.): 28
November 2005 (1 specimen), 29 November 2005 (2), 3 February 2006 (4).
Seasonality: February, November.
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Remarks: (1) With some doubt, the specific name L. undulata is used here as it is the
single species of this genus whose reverse development was described [127]; (2) in
Papua New Guinea, this species is sometimes found with the parasite narcomedusa
Cunina octonaria ([128]: 192).

Laodicea sp.
References: Four species reported in the Indian ocean; Laodicea fertilis (Lendenfeld,
1885): [1]: 66; [77]: 15, 22; L. fijiana Agassiz & Mayer, 1899: [1]: 66, Figure 171;
[2]: 10; [3]: 15, map 5; [4]: Table 1; [16]: 119; [15]: 558, Figure 15; [5]: 34, Table 2; [19]: 59;
L. marama Agassiz & Mayer, 1899: [1]: 67, Figure 173; L. pulchra Browne, 1902: [91]: 27,
Table 2, pl. 4, Figure 7; [1]: 66, Figure 170; [19]: 60.
Material examined: 12 juvenile specimens from all the stations, except BOUC-50
and SLEU-50.
Seasonality: November, December, February, and June.
Remark: If these juveniles are of the same species as the ones identified L. indica or
L. ?undulata is unknown.
Family Lovenellidae Russell, 1953
Genus Eucheilota McCrady, 1859

Eucheilota tropica Kramp, 1959
References: [91]: 30; [78]: 175; [76]: 67; [1]: 80, Figure 222; [3]: 4, 17; [17]: 34; [8]: 84; [5]: 35,
53; [13]: 85; [84]: 173.
Material examined: 16 juvenile specimens from one station (CAPL-10, 7 August 2006).
Seasonality: August.
Remark: More Eucheilota species have been already checked in the Indian Ocean,
E. comata (Bigelow, 1909), E. maculata (Hartlaub, 1894), E. menoni (Kramp, 1959),
E. paradoxica (Mayer, 1900) and E. ventricularis McCrady, 1859 (references: [86]: 17, pl. 1,
Figure 9; [1]; [8]: 84–85, Table 1; [18]: 125, 130; [14]; [19]: 61; [82]: 86; [13]; [83]: 134;
[84]: 173).
Family Phialellidae Russell, 1953
Genus Phialella Browne, 1902

Phialella quadrata (Forbes, 1848)
References: [1]: 84, Figure 226; [76]: 65; [3]: 4, 17 (single doubtful specimen); [18]: 125, 130,
Table 3; [5]: 35, 54 (single doubtful specimen); [83]: 135.
Material examined: 11 medusae from three stations, ERMI-10 (1) and SLEU-50 (1), 22
November 2005; CAPL-10 (1), 22 May 2006; CAPL-10 (8), 10 July 2006.
Seasonality: May, July, November.
Remark: Phialella fragilis (Uchida, 1938) is also reported from India [11,82].
Sub-Class TRACHYLINAE Haeckel, 1879 (ex- AUTOMEDUSAE)
Order NARCOMEDUSAE Haeckel, 1879
Family Aeginidae Gegenbaur, 1857
Genus Aegina Eschscholtz, 1829

Aegina citrea Eschscholtz, 1829
Appendix B: Plate 5A–C

References: [129]: 50; [80: 171, 200; [91]: 63; [81]: 370–371; [78]: 266; [76]: 139; [1]: 123,
Figure 334; [3]: 6, 25, Figures 1 and 13, map 10; [4]: 275; [16]: 118–119; [8]: 84; [5]: 36, 44,
Figure 8, Table 2; [12]: 39; [14]; 251; [9]: 60; [10]: 151; [19]: 30; [13]: 87; [84]: 180.
Material examined: Three specimens, two juveniles about 1.5 mm in diameter and
one immature 6 mm, from two offshore stations, BOUC-50 (2), 22 December 2005, and
SLEU-50 (1), 19 December 2005.
Seasonality: December.
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Remark: The study of specimens coming from Japanese seas and the Atlantic
demonstrates that the genus Aegina and the family Aeginidae were polyphyletic [56] and
to describe the new family Pseudaeginidae Lindsay, Bentlage & Collins, 2017, and the
new genus Pseudaegina Lindsay, 2017, to include those with five to six tentacles, Aegina
having only four. The photographs of the three specimens collected in Reunion Island
revealed that they have different numbers of tentacles (4, 5, 6, see Plate 5 in Appendix B).
It is thus possible that the larger one, with five tentacles, would have to be attributed to
the genus Pseudaeginia, possibly P. pentanema (Kishinouye, 1910). However, the
specimens of Pseudaeginia rhodina (Haeckel, 1879) belonging to the Atlantic Ocean [100]
were separated into two forms, one with four and the other with five tentacles; thus, the
number of tentacles could not be a secure character to separate the genera.
Genus Solmundella Haeckel, 1879

Solmundella bitentaculata (Quoy & Gaimard, 1833)
Appendix B: Plate 5E–F

References: [110]: 741, pl. 56 Figure 3; [97]: 153, pl. 4 Figures 1–6; [80]: 171–72, 201; [86]: 4,
28; [6]: 70; [91]: 64; [81]: 369, 371; [87]: 93; [78]: 270; [76]: 142; [1]: 124, Figure 338;
[99]: 53, Figure 3, Table 1; [3]: 6, 26, Figures 1 and 4; [16]: 114; [77]: 28,
Figures 31 and 42; [17]: 32, 36, Table 4; [15]: 552; [8]: 85, Table 1; [18]: 128, 131, 163;
[5]: 36, 49, Figures 1 and 14, Table 2; [12]: 39, Figure 6; [14]: 251; [9]: 60, Figures 4–6;
[10]: 151, Figures 3, 5 and 6; [11]: 160; [19]: 30; [82]: 87; [13]: 87; [83]: 142; [84]: 180.
Material examined: 450 specimens of all stages, a common species from all stations.
Seasonality: All year round.
Remark: From phylogenetic data, clades found could represent three different species
among the specimens studied from the Mediterranean and the Atlantic and
Pacific Oceans [100].
Biology: In Papua New Guinea, the Narcomedusa Cunina peregrina was found as a
parasite in this species ([128]: 193; [23]: 103, Figure 63).
Family Cuninidae Bigelow, 1913
Genus Cunina Eschscholtz, 1829

Cunina sp.
References: Four Cunina species reported in the Indian Ocean, C. duplicata Maas, 1893,
C. frugifera Kramp, 1948, C. octonaria McCrady, 1859, C. peregrina Bigelow, 1909
([80]: 171–172, 179, 201; [91]: 81; [81]: 370–371; [76]: 151; [1]: 128, Figures 347–352;
[99]: 53, Table 1; [2]: 5, 15, Figures 3 and 4, Table 1; [3]: 6, 27, Figures 15 and 16;
[17]: 36; [15]: 552; [18]: 128, 131; [5]: 37, Figure 1, Table 2; [12]: 39; [14]: 51; [9]: 60;
[10]: 151; [19]: 31; [82]: 86; [83]: 142; [84]: 180). One more, C. lativentris Gegenbaur,
1857, was considered a doubtful species [80] and is now a synonym of C. globosa
Eschscholtz, 1829 [34].
Material examined: Two specimens of polypoid stage from manubrium and sub-umbrella
of two Aglaura hemistoma medusae from two stations, BOUC-10 and SLEU-50 (18
September 2006).
Seasonality: September.
Remarks: (1) species present in the Red Sea ([77]: 28–29); (2) Browne ([80] collected an
unidentified Cunina sp. near Mauritius Island.
Biology: A specimen of Bougainvillia fulva Agassiz and Mayer, 1899, from the Chagos and
Amirantes Islands was found “infested of Cunina buds at different stages of
development. . .attached to the sub-umbrella close to the base of the stomach” [80].
Recently, such parasitism was also reported in Liriope tetraphylla in the South
Atlantic [130]. For commensal and parasitic larvae of Narcomedusae, see Kramp
([91]: 89), and for the development stages of the parasitic Cunina species see [23,128].
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Family Solmarisidae Haeckel, 1879
Genus Pegantha Haeckel, 1879

*Pegantha sp.
Appendix B: Plate 5D

References: Five species were reported in the Indian Ocean, (1) Pegantha clara R.P.
Bigelow, 1909: [91]: 73, text-Figures 12 and 13, pl. 6, Figure 3; [78]: 272; [76]: 147; [1]: 126,
Figures 339 and 340; [3]: 6, 26; [16]: 119; [77]: 28, Figures 26 and 42; [8]: 60; [5]: 36, 45,
Table 2; [12]: 39, 42; [14]: 251; [9]: 60; [10]: 151 (deep species); [19]: 33; (2) Pegantha
laevis H.B. Bigelow, 1909: [91]: 69, text-Figure 11, pl. 6, Figure 2; [78]: 273; [76]: 147;
[1]: 126, Figure 341; [3]: 6, 26; [77]: 28, Figure 33; [17]: 36; [5]: 37, 46, Table 2; [19]: 33;
(3) Pegantha martagon Haeckel, 1879: [91]: 67, text-Figure 10, pl. 6, Figure 1; [78]:
273; [76]: 145; [1]: 127, Figure 342; [3]: 6, 26; [16]: 114, 119; [77]: 28, Figure 32; [17]: 36;
[8]: 84; [5]: 37, 45, 49, Table 2; [19]: 33; (4) Pegantha rubiginosa (Kölliker, 1853): [91]: 76,
pl. 6, Figure 4; [78]: 276; [1]: 127, Figures 343 and 344; [19]: 33; (5) Pegantha triloba
Haeckel, 1879: [91]: 77; [78]: 276; [76]: 149; [1]: 127, Figure 345; [3]: 6, 27, Figure 14;
[16]: 114, 119; [77]: 28, Figure 33; [17]: 36; [5]: 37, 49, Table 2; [131]: 616, Figure 1.
Material examined: One medusa photographed (18 September 2006).
Seasonality: September.
Remark: Pegantha simplex Bigelow, 1904, described from the Maldives ([101]: 260, Pl. 5,
Figures 19 and 20) is nowadays considered a synonym of P. martagon [34].
Biology: according to Vannucci & Navas [3], many of the Narcomedusae of the genera
Cunina and Pegantha have larvae living as commensals or parasites in the gastral cavity
of other Narco- or Trachymedusae (rarely in Anthomedusae).
Genus Solmaris Haeckel, 1879

Solmaris sp.
References: Two species reported in the Indian Ocean, S. lenticula Haeckel, 1879 and
S. rhodoloma Brandt, 1838: [80]: 171–172, 199; [91]: 77; [87]: 93–94; [76]: 278; [1]: 128,
Figure 346; [2]: 5, 15; [3]: 6, 27; [15]: 551; [18]: 128, Table 3; [5]: 37, 54; [131]: 618,
Figure 3; [9]: 60; [10]: 151; [19]: 34.
Material examined: Two specimens collected the same day (18 September 2006) from
two stations, BOUC-10 and SLEU-50, the last being a medusa about 3 cm in diameter.
Seasonality: September.
Biology: Medusae sometimes found with parasitic juveniles of Cunina [131].
Order LIMNOMEDUSAE Kramp, 1938
Family Geryoniidae Eschscholtz, 1829
Genus Geryonia Péron & Lesueur, 1810

Geryonia proboscidalis (Forskål, 1775)
Appendix B: Plate 6A–B

References: [132]: 84 (Geryonia from Zanzibar); [80]: 171–72, 199; [91]: 62; [78]: 237;
[76]: 136; [1]: 122, Figure 332; [99]: 52, Table 1; [3]: 5, 20, map 7; [4]: Table 1; [77]: 26;
[17]: 32, 35, Table 4; [15]: 551; [5]: 36, 48, Table 2; [12]: 39; [14]: 251; [9]: 58; [10]: 151;
[11]: 160; [19]: 35; [82]: 86; [83]: 141; [84]: 179.
Material examined: 12 medusae juveniles up to 5 mm in diameter and 2 immature adults,
about 14 mm, captured in May and September, from all stations, by 1 per sample.
Seasonality: All year round.
Remarks: (1) Browne [80] collected near Mauritius Island this warm-water species
present in all oceans; (2) in the articles cited, the genus Geryonia is included in the
Trachymedusae Order, as it was usual; it has been recently transferred into the
Limnomedusae after the building of phylogenetic trees [34,133].
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Genus Liriope Lesson, 1843
Liriope tetraphylla (Chamisso & Eysenhardt, 1821)

References: [132]: 82; [101]: 258–260, pl. 4 Figures 15 and 16, pl. 5 Figures 17 and 18 (as
L. indica & L. hemisphaericus); [110]: 738, pl. 54 Figure 3; [97]: 152; [80]: 171–72, 198;
[86]: 4, 28; [6]: 70; [91]: 63; [81]: 368, 371; [87]: 93; [78]: 238; [76]: 129; [1]: 122, Figure
333; [99]: 52, Figure 3, Table 1; [3]: 5, 21, Figures 1 and 4; [4]: 273, Figure 1; [16]: 114;
[77]: 26, Figures 26 and 42; [17]: 32, 35, Table 4; [15]: 551; [8]: 85, Table 1; [18]: 127, 131,
162; [5]: 36, 47, Figures 1 and 14, Table 2; [12]: 39, Figure 6; [14]; [9]: 58,
Figures 2, 5 and 6; [10]: 151, Figures 3, 4 and 6; [11]: 160; [19]: 35; [82]: 87; [13]: 87;
[83]: 141; [84]: 179.
Material examined: 674 specimens of all stages, a common species from all stations.
Seasonality: Present in all samples all year.
Remarks: (1) This holoplanktonic species, present in all oceanic warm and temperate
waters, was reported by Browne [80] near Mauritius Island which is the nearest island
from Reunion; (2) in the articles cited, the genus Liriope is included in the
Trachymedusae Order, as it was usual; it has been recently transferred into the
Limnomedusae after the building of phylogenetic trees [34,133]; (3) worldwide cryptic
lineages inside L. tetraphylla were put in evidence very recently by Miglietta & Pruski
([134]: Figures 1 and 3).
Biology: (1) for direct development, see Bouillon et al. ([23]: 76, Figure 51); (2) many
L. tetraphylla collected in Papua New Guinea were sampled with parasite Narcomedusa
larvae, of which Cunina peregrina ([128]: 193; [135]: 251).
Order TRACHYMEDUSAE Haeckel, 1866
Family Rhopalonematidae Russell, 1953
Genus Aglaura Péron & Lesueur, 1810

Aglaura hemistoma Péron & Lesueur, 1810
Appendix B: Plate 6E–F

References: [132]: 78; [110]: 739; [80]: 171–72, 196; [6]: 69; [81]: 368, 371; [87]: 93;
[78]: 251; [76]: 127; [1]: 122, Figure 331; [99]: 52, Table 1; [3]: 5, Figures 1 and 22; [4]: 273,
Figure 1; [16]: 114; [77]: 26, Figures 27 and 42; [17]: 32, 35, Table 4; [15]: 551; [8]: 85,
Table 1; [18]: 127, 131, 162; [5]: 36, 47, Figure 1, Table 2; [12]: 39, Figures 3 and 6; [14];
[9]: 58, Figures 3 and 5; [10]: 151, Figures 2 and 3; [11]: 160; [19]: 35; [82]: 87;
[83]: 141; [84]: 180.
Material examined: 1546 specimens of all stages present in all samples, a common species.
Seasonality: All year round.
Remarks: (1) present in warm and temperate waters of all oceans, the most abundant
species in some collections [3,4], predominantly epipelagic but found at all depths [76];
(2) species collected near Mauritius Island [80].
Biology: (1) life cycle in Bouillon et al. ([23]: 75, Figure 50); (2) 10% of the medusae found
in Papua New Guinea had parasites Narcomedusa larvae, of which Cunina peregrina
([89]: 482; [128]: 193; [135]: 251).
Genus Amphogona Browne, 1905

Amphogona apsteini (Vanhöffen, 1902)
Appendix B: Plate 5C

References: [110]: 740, pl. 54 Figure 5, pl. 55 Figure 5, pl. 56 Figure 1, pl. 57 Figures
10–15; [80]: 171–72, 197; [78]: 252; [76]: 123, Figures 12 and 13; [1]: 118, Figure 319; [3]: 5,
22; [18]: 127, 131; [5]: 36, 129; [14]; [10]: 151; [82]: 86; [83]: 141.
Material examined: Four specimens from three stations, CAPL-10 (2) 20 March 2006,
CAPL-50 (1) 19 June 2006, and SLEU-10 (1) 12 October 2006. One adult female medusa
had umbrella diameter about 5 mm, 40 tentacles, and 8 statocysts (CAPL-50, 19 June 2006).
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Seasonality: March, June, October.
Biology: Cases of hermaphroditism occur occasionally in this species [80].

Amphogona pusilla Hartlaub, 1909
References: [78]: 253; [76]: 124; [1]: 119, Figure 320.
Material examined: Seven specimens from three stations, CAPL-10 (1) 15 May 2006,
ERMI-10 (1) 15 June 2006, BOUC-10 (1) 17 July 2006, and BOUC-10 (4) 31 July 2006.
Two adult medusae with gonads captured the 31 June 2006 had umbrella diameter of
3.5 and 4 mm.
Seasonality: May–June–July.

Amphogona sp.
References: In addition to A. apsteini and A. pusilla, a third species, A. apicata Kramp,
1957, is reported by: [78]: 252; [16]: 114, 119; [5]; [14]: 251; [9]: 58; [82]: 86; [83]: 141.
Material examined: Five specimens from BOUC-50 (1) 22 May 2006, BOUC-10 (1) 29 May
2006, CAPL-10 (2) 05 June 2006, and BOUC-10 (1) 10 July 2006.
Seasonality: May–June–July.
Genus Rhopalonema Gegenbaur, 1857

Rhopalonema velatum Gegenbaur, 1857
Appendix B: Plate 6D

References: [132]: 59; [80]: 171–72, 193; [91]: 52, Table 1, pl. 7 Figures 5–7; [81]: 368,
371; [87]: 93–94; [78]: 262; [76]: 110; [1]: 114, Figure 307; [3]: 6, 24, Figures 1 and 4;
[16]: 114; [77]: 27, Figures 29 and 42; [17]: 32, 35; [15]: 551; [8]: 84; [18]: 127, 131, 162;
[5]: 36, 48, Figures 1 and 14, Table 2; [12]: 39, Figures 2, 4 and 6; [14]; [9]: 57, Figure 5;
[10]: 151, Figure 3; [19]: 36; [82]: 87; [83]: 141; [84]: 180.
Material examined: 114 specimens, juveniles and adults up to 2.7 mm in diameter, from
all stations (from 1 to 13 specimens in a single sample).
Seasonality: Present episodically in October–April and regularly from May until October.
Remarks: (1) this epipelagic species is present in all inventories in warm and temperate
waters around the world; (2) species collected near Mauritius Island [80].
Biology: Kramp ([91]: 89, pl. 7 Figures 5–7) reported parasitic larvae of Narcomedusae
on R. velatum, and the parasite Cunina peregrina was found in Papua New Guinea
([128]: 193).
Genus Sminthea Gegenbaur, 1857

Sminthea eurygaster Gegenbaur, 1857
References: [80]: 194; [91]: 55; [81]: 368, 371; [78]: 264; [1]: 116, Figure 314; [3]: 6, 24,
Figures 1 and 11, map 10; [17]: 32, 36; [5]: 36, 49, Figures 1 and 6, Table 2.
Material examined: One specimen about 1 mm in diameter from offshore (CAPL-50, 22
May 2006).
Seasonality: May.
Remarks: (1) present in the Red Sea ([77]: 28, Figures 30 and 42); (2) for Kramp [1], this
species is eurybathic and either epipelagic during the cold periods or mesopelagic
during warming periods of the superficial waters.
Family Halicreatiidae Fewkes, 1886
Genus Haliscera Vanhöffen, 1902

Haliscera conica Vanhöffen, 1902
References: [132]: 72, pl. 9 Figure 6, pl. 11 Figure 33; [78]: 246; [131]: 622–623, Figure 11.
Material examined: Two juvenile specimens, 0.5–0.8 mm in diameter, from two offshore
stations, CAPL-50 (1) 4 September 2006 and SLEU-50 (1) 2 October 2006.
Seasonality: September–October.
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Remark: (1) considered as a deep oceanic species, and collected even in the Antarctic, its
presence in Reunion Island waters in September is probably a sign of rising cold waters
from the south; (2) two other species, Haliscera bigelowi Kramp, 1947 and
H. racovitzae (Maas, 1906), were reported, respectively, from the Arabian Sea [136] and
the Indian Ocean Central System [5].
Distribution in the Indian Ocean: The original record is from New Amsterdam, a French
island in the very south, the present one (Reunion Island, this study) being the first for a
more centered area.

Appendix B. Photo Plates of Hydromedusa Species
Photographs taken on live Anthomedusae are given in Plates 1–3, Leptomedusae

in Plate 4, Narcomedusae in Plate 5, Limnomedusae and Trachymeduae in Plate 6. Pho-
tographs taken by Sergey Slobodov for Zanclea diabolica and Obelia, all others by David
Caron (in the laboratory, except one in situ, Plate 5-D).

A

B

C E

D F

Plate 1—Anthomedusae. A–B: Cytaeis ?tetrastyla, A, juvenile with oral tentacles in exten-
sion, B, male and one medusa with medusa buds; C: Corymorpha (ex-Euphysora) bigelowi;
D: Cnidocodon leopoldi; E–F: Turritopsis chevalense (profile and close-up views from below).
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A B

Plate 2—Anthomedusae. A–B: Protiara tetranema (juvenile with tentacles contracted and
one male with tentacles in extension).

A B

C D

EF

Plate 3—Anthomedusae. A: Velella velella; B: Zanclea medusopolypata (notice the cnidophores
and the extension rate of the manubrium with multiple polyp buds); C–E: Zanclella diabolica
(under compound microscope: medusa, cnidophores and one exumbrellar nematocyst);
F: Dicnida rigida.
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A B

C

D

E

FE

Plate 4—Leptomedusae. A–B: Aequorea sp. (from top and profile); C–D: Clytia mccrady
(notice the bundles of gonothecae on the radial canals); E: Laodicea indica; F: Obelia sp.
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A

DC

FE

B

Plate 5—Narcomedusae. A–C: Aegina citrea with (A) four, (B) five, and (C) six tentacles
(detail of a crustacean parasite in B); D: Pegantha sp.; E-F: Solmundella bitentaculata.
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C D

A B

E F

Plate 6—Limno- and Trachymedusae. A–B: Geryonia proboscidalis (below and profile);
C: Amphogona apsteni; D: Rhopalonema velatum; E–F: Aglaura hemistoma (profile and
close-up views).
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