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Abstract: This study presents an inventory of planktonic cnidarian species collected in Algerian coastal waters (1°10’00” 
W - 6°52’37” E and 35°37’42” N - 37°01’16” N) from May 2012 to February 2017. The aim was to analyse the qualitative dis-
tribution and identify the main components of this gelatinous fauna in different coastal ecosystems in western, central 
and eastern regions. A total of 60 taxa of planktonic cnidarians were identified, including 57 hydrozoans and three scypho-
zoans. The class Hydrozoa were represented by 34 hydromedusae, primarily belonging to orders Anthoathecata (15 taxa) 
and Siphonophorae (23 taxa). Several reported hydrozoan species were recorded for the first time in the southwestern 
Mediterranean Sea. These new regional records include the hydromedusae Kantiella enigmatica, Leuckartiara octona, Pro-
boscidactyla ornata, Cunina globosa, Lovenella cirrata, Cirrholovenia tetranema, Phialella quadrata, Homoeonema platygonon 
and the siphonophore Forskalia contorta. Seasonal fluctuations were observed in biodiversity, with the highest species 
richness in spring and summer. The most common species are the calycophorous siphonophores Abylopsis tetragona, Mug-
giaea atlantica, Lensia subtilis Muggiaea kochii and the holoplanktonic medusae Aglaura hemistoma, Rhopalonema velatum, 
Solmundella bitentaculata, Liriope tetraphylla and Pelagia noctiluca. The species’ occurrence frequency exhibited seasonal 
and spatial variability. These distribution patterns were primarily determined by meroplanktonic hydrozoans (Anthoathe-
cata and Leptothecata).
Keywords: Algerian coast; Hydromedusae; Siphonophorae; Scyphomedusae; biodiversity; spatial distribution; seasonal 
variability

Sažetak: RASPROSTRANJENOST I SASTAV VRSTA PLANKTONSKIH ŽARNJAKA U OBALNIM VODAMA ALŽIRA (JZ SREDO-
ZEMNO MORE). Ova studija donosi popis planktonskih žarnjaka prikupljenih u alžirskim obalnim vodama (1°10’00” W - 
6°52’37” E i 35°37’42” N - 37°01’16”N) u razdoblju od svibnja 2012. do veljače 2017. godine. Cilj je ovog istraživanja analizirati 
raspodjelu te utvrditi glavne komponente želatinozne faune u obalnim ekosustavima zapadne, središnje i istočne regije. 
Tijekom istraživanja određeno je ukupno 60 svojti planktonskih žarnjaka, uključujući 57 obrubnjaka (Hydrozoa) i tri režnjaka 
(Scyphozoa). Razred obrubnjaka bio je zastupljen s 34 hidromeduze, prvenstveno iz redova Anthoathecata (15 taksona) i 
Siphonophorae (23 taksona). Nekoliko zabilježenih vrsta obrubnjaka prvi je put nađeno u jugozapadnom Sredozemnom 
moru. Ovi novi regionalni nalazi uključuju hidromeduze Kantiella enigmatica, Leuckartiara octona, Proboscidactyla ornata, 
Cunina globosa, Lovenella cirrata, Cirrholovenia tetranema, Phialella quadrata, Homoeonema platygonon i sifonoforu Forska-
lia contorta. Bioraznolikost oscilira na sezonskoj skali, s najvećim bogatstvom vrsta u proljeće i ljeto. Najčešće zabilježene 
vrste su kalikoforne sifonofore Abylopsis tetragona, Muggiaea atlantica, Lensia subtilis, Muggiaea kochii te holoplankton-
ske meduze Aglaura hemistoma, Rhopalonema velatum, Solmundella bitentaculata, Liriope tetraphylla i Pelagia noctiluca. 
Učestalost pojavljivanja vrsta varira na sezonskoj i prostornoj skali, a obrasci rasprostranjenosti prvenstveno su određeni 
varijabilnošću meroplanktonskih obrubnjaka iz redova Anthoathecata i Leptothecata.
Ključne riječi: alžirska obala; Hydromedusae; Siphonophorae; Scyphomedusae; bioraznolikost; prostorna raspodjela; 
sezonska varijabilnost
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INTRODUCTION

The Mediterranean Sea is one of the world’s most 
biodiverse marine ecosystems, with over 16000 docu-
mented species (Coll et al., 2010). Despite the Medi-
terranean Sea accounting for less than 0.8% of the 
world’s ocean surface area, this biodiversity accounts 
for approximately 5% of all known marine species 
(Templado, 2014). Furthermore, one-quarter of the spe-
cies are endemic to this marine basin (Lejeusne et al., 

2010). The Mediterranean Sea has been designated a 
hotspot for marine biodiversity (Coll et al., 2010). Over-
all, there is significant heterogeneity in the distribution 
of species richness in the Mediterranean Sea (Gueroun 
et al., 2022). The uneven distribution of research efforts 
could explain this. Most studies in the Mediterranean 
have been conducted on the basin’s northern shore, as 
opposed to the southern shore, which has received less 
attention.
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The Algerian coast is strategically located in the 
southwestern Mediterranean Sea. It forms a wide coast-
al strip spanning 2148 km from east to west and rep-
resents a particularly dynamic ecosystem influenced 
by Atlantic waters. As these waters move eastwards, 
their oceanic properties change due to mixing with the 
warmer and saltier underlying Mediterranean waters. 
This oceanic circulation creates an increasing thermal 
and salinity gradient along the Algerian coastal waters 
from west to east (Millot and Taupier-Letage, 2005). 
Unlike these two parameters, chlorophyll a concentra-
tions are lower in the eastern part of the Algerian coastal 
waters than in the western and central parts (Boudjenah 
et al., 2019; Ali and Bachari, 2021). Furthermore, like 
most Mediterranean waters, the coastal waters are 
oligotrophic, with chlorophyll a concentrations rarely 
exceeding 1 mg m-3 (Hafferssas and Seridji, 2010; Ali 
and Bachari, 2021). The Algerian coast is distinguished 
by a high diversity of coastal ecosystems that promote 
an exceptional marine biodiversity due to the interac-
tion with these hydrodynamic characteristics. Like other 
areas in the southern Mediterranean, these are still rela-
tively unexplored despite their ecological importance. 
This research gap has resulted in an underestimation 
of biodiversity in the region. This pattern is especially 
noticeable in zooplanktonic groups.

On the Algerian coast, studies on zooplankton popu-
lations have primarily focused on the copepod group 
(Seguin, 1973; Seridji and Hafferssas, 2000; Hafferssas 
and Seridji, 2010; Hafferssas et al., 2010; Ounissi et 

al., 2016; Chaouadi and Hafferssas, 2018; Mellak and 
Hafferssas, 2022). Other groups, such as gelatinous car-
nivorous zooplankton, have received insufficient atten-
tion. Indeed, only a few studies have been conducted on 
these planktonic organisms. The initial inventories of 
these species were carried out as part of broader stud-
ies on various zooplankton groups. The oldest of these 
studies is that of Seguin in 1973, carried out at a station 
in Algiers Bay. Ounissi et al. (2016) recently investi-
gated the eastern region of the Algerian coast. However, 
research on gelatinous zooplankton along the Algerian 
coast is relatively new. Only recently some research has 
been dedicated to study of these zooplankton communi-
ties, such as the study on medusae collected from the 
central and eastern Algerian coast (Kherchouche and 
Hafferssas, 2020) and the studies of other gelatinous 
groups conducted mainly in the western and central 
regions of the Algerian coast (Khames and Hafferssas, 
2018, 2019; Khames et al., 2023).

Comprehensive inventories and long-term monitor-
ing of gelatinous zooplankton are required to assess 
marine biodiversity and detect changes affecting these 
organisms. Gelatinous zooplankton is a diverse group of 
organisms characterized by gelatinous and transparent 
bodies. Taxonomically, these organisms belong to vari-
ous phyla: Cnidaria, Ctenophora, Mollusca, Chaetogna-
tha and Chordata (Thaliacea and Appendicularia). The 
cnidarians, represented by their planktonic forms such 
as medusae and siphonophores, are the most diverse. 
The latter have traditionally been grouped under the 

Fig. 1. Map of the sampling stations in Algerian coastal waters. Western region: Habibas (A) islands, Souahlia Bay (B); Central 
region: Bou Ismail Bay (C), Algiers Bay and Ain Chorb coast (D), Tizi Ouzou coast (E); and Eastern region Jijel and Skikda coasts (F).
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name Medusozoa. It includes the classes of Hydro-
zoa (hydromedusae and Siphonophorae), Scyphozoa 
(Scyphomedusae) and Cubozoa (Cubomedusae). The 
fauna of planktonic cnidarians in the world’s oceans 
comprises more than 1000 species, including about 840 
species of hydromedusae (Bouillon and Boero, 2000), 
190 species of Scyphomedusae (Arai, 1997), 20 species 
of Cubomedusae (Mianzan and Cornelius, 1999) and 
200 species of Siphonophorae (Pugh, 1999).

In the Mediterranean Sea, diversity has been esti-
mated at 457 species of hydrozoans (Bouillon et al., 
2004), 20 species of scyphozoans, and one cubozoan 
species (Acevedo et al., 2019). Planktonic cnidarians 
are the most abundant non-crustacean invertebrate 
predators (Pugh et al.,1997). They play an important 
role in the controlled functioning of pelagic ecosystems 
(Hosia et al.,2014). These organisms have become 
increasingly abundant in recent decades (Malej et al., 
2012), resulting in various environmental and socioeco-
nomic impacts. They are associated with human activi-
ties and climate change (Richardson et al., 2009). Thus, 
these zooplanktonic organisms can be used to assess the 

impact of global change on marine ecosystems (Beau-
grand et al., 2002). This study aims to compile a list 
of planktonic cnidarian species found in the Algerian 
coastal waters. We also aimed to analyse the qualita-
tive distribution of this fauna and to identify its main 
components.

MATERIAL AND METHODS

Study area

From May 2012 to February 2017, the organisms 
were collected at various locations along the Algerian 
coastal waters between 1°10’00” W - 6°52’37” E and 
35°37’42” N - 37°01’16” N. A total of 66 stations were 
sampled in three regions (Table 1; Fig. 1). Stations were 
distributed between two sites in the western region: 
the Habibas Archipelago (Fig. 1A), the largest insular 
ensemble off the Algerian coast, located in the Alboran 
Sea and designated as the country’s first marine protect-
ed area, and Souahlia Bay (Fig. 1B), located northwest 
of the Algerian coast in the region of Ténès, Wilaya of 
Chlef. In the central region, sampling encompassed four 

Region Site Radial Station Longitude Latitude (N) Sampling period    
[month (year)]

Habibas 
islands

(HI)

1 1.1; 1.2; 1.3 1°10’00’’W 35°37’42”- 35°41’00”
M (2012); Jl (2012)

Western
region

2 2.1; 2.2; 2.3 1°08’00”W 35°44’30”- 35°45’24”

Souahlia 
Bay
(SB)

1; 2; 3; 4; 5 1°28’26” E -1°30’48” E 36°32’21”- 36°32’20” Jl (2015); A (2015)

Bou Ismail 
Bay
(BB)

1 1.1; 1.2; 1.3; 1.4; 1.5 2°30’00” E 36°38’24”- 36°44’12” Ap (2016)
2 2.1; 2.2 2°37’00” E 36°39’55”- 36°46’48” D (2016)
3 3.1; 3.2; 3.3; 3.4 2°40’00” E 36°40’00”- 36°44’23’’ Ap (2016)

Central
region

4 4.1 2°42’00” E 36°44’48” D (2016)
5 5.1; 5.2; 5.3 2°46’00” E 36°42’48”- 36°50’00” D (2016)
6 6.1; 6.2 2°48’07” E 36°46’36”- 36°49’06” D (2016)
7 7.1; 7.2; 7.3 2°49’23” E 36°46’01”- 36°47’29” J (2015) 
8 8.1; 8.2; 8.3; 8.4; 8.5 2°50’00” E 36°47’12’’- 36°50’00” J, N (2012); Ap, Jl (2013); 

Mr (2014); J (2015) 
1 1.1 2° 56’59” E 36°52’06” S (2014)

Algiers 
Bay
(AB)

2 2.1; 2.2; 2.3 3°00’00” E 36°50’00”- 36°57’00” Ap (2017)
3 3.1; 3.2; 3.3 3°04’00” E 36°49’24”- 36°57’00” F (2012); J (2016); Ap (2017)
4 4.1; 4.2; 4.3; 4.4 3°08’00” E 36°47’12’’- 36°57’00” Mr (2016); J (2016); Ap 

(2017)
5 5.1; 5.2 3°05’24” E 36°46’36”- 36°51’25” D (2015); Mr, J (2016);

Mr, Ap (2017)
6 6.1; 6.2; 6.3; 6.4; 6.5 3°12’00” E 36°46’38” - 36°50’23” S (2014); F, Ap (2017)

Ain Chorb
1.1; 1.2; 1.3 3°18’36” E 36°47’53” - 36°48’52” F, Mr, Ap, M, S (2016)

(AC)
Tizi Ouzou

1; 2 4°17’10” E-4°30’01” E 36°56’54” - 36°56’08” S (2014)
(TO)

Eastern
Region

Skikda 
gulf 1; 2; 3; 4; 5; 6; 7 6°13’03” E -6°52’37” E 36°59’32” - 37°01’16” S (2014)

Table 1. Metadata for the spatio-temporal distribution of sample data series in Algerian coastal waters from 2012 to 2017
F: February; Mr: March; Ap: April; M: May; J: June; Jl: July; A: August; S: September; N: November; D: December
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sites: Bou Ismail Bay in Wilaya of Tipaza, west of the 
capital Algiers (Fig. 1C), subjected to anthropogenic 
pressure due to its touristic and agricultural vocation; 
Algiers Bay (Fig. 1D), into which several major wadis 
flow, including El Harrach and El Hamiz, situated in 
a highly urbanized coastal zone and a site of intense 
harbour and industrial activities, resulting in significant 
pollution (Houma et al., 2013). According to Ali and 
Bachari (2021), chlorophyll a concentrations in Algiers 
Bay are higher than those measured at other sites in the 
central region. The Ain Chorb coast, located 25 km east 
of Algiers Bay (Fig. 1D), is used for mussel farming, the 
Tizi Ouzou coast, located further to the east and char-
acterized by a narrow continental shelf (Fig. 1E), is the 
last site in this central region. Sampling on the eastern 
Algerian coast took place between the gulfs of Jijel and 
Skikda, approximately 500 km from the capital, Algiers 
(Fig. 1F). This region is characterized by relatively high 
temperature and salinity values compared to the central 
and western parts of the Algerian coast. However, the 
chlorophyll a concentrations appear to be lower (Ali and 
Bachari, 2021). Table 1 summarizes information about 
the various sampling sites, including their geographi-
cal location, the number of sampling stations at each 
site, and the periods during which the samples were 
collected.

Zooplankton sampling

A total of 119 zooplankton samples were collected 
from the epipelagic layer during the day. According to 
the bathymetry of the stations, the samples were taken 
by vertical hauls from a maximum depth of 100 m to 
the surface. For this purpose, a standard Working Party 
2 (WP2) plankton net with a mesh size of 200 µm was 
used (UNESCO, 1968). After collection, the organisms 
were immediately fixed with a 4% formaldehyde seawa-
ter solution. In the laboratory, the planktonic cnidarians 
were identified to species level whenever possible using 
a stereomicroscope (Zeiss Stemi SV 6) at 8-50x mag-
nification and taxonomic references (e.g. Trégouboff 
and Rose, 1957; Bouillon, 1999; Pugh, 1999; Bouillon 
et al., 2006). Identification was only achieved for the 
nectophores within the order of siphonophores. Using 
the specialized database World Register of Marine 
Species (www.marinespecies.org), all specimens were 
systematically classified into their respective taxonomic 
categories (suborder, order, subclass and class).

Although the current taxonomy of planktonic 
cnidarians does not accept the terms hydromedusae and 
Scyphomedusae, we used them in this study to empha-
size the ecological differences between the groups. 
The hydromedusae are thus a non-systematic category 
that includes the orders Anthoathecata and Leptothe-
cata from the subclass Hydroidolina and the orders 
Trachymedusae and Narcomedusae from the subclass 
Trachylina. The second term, Scyphomedusae, refers to 
members of the class Scyphozoa (Table 2).

Data analysis

The non-parametric Cochran Q test was used to 
compare the various faunal inventories. The frequen-
cy of occurrence (Fr) was also calculated, and taxa 
were classified into three classes based on their fre-
quency of occurrence: frequent (Fr>75%), common 
(25%<Fr≤75%), and rare (Fr≤25%). The frequency 
of occurrence was calculated as follows: Fr=Pi/P x 
100 where Pi is the total number of samples in which 
the taxon/species occurs and P is the total number of 
samples. The Jaccard index was used for the multi-
variate analysis (Ascending Hierarchical Classification 
based on presence/absence transformed data matrix) to 
describe the similarities between inventory composi-
tions. The final results were interpreted using dendro-
grams with agglomerative links and minimum variances 
(Ward method) (Ward, 1963). The statistical software R 
and OriginPro 9.0 were used for all analyses. The sam-
ples were labelled with the following codes: abbreviated 
site name_radial (transect) number.station number_sam-
pling date (month and year) (Table 1). For example, 
HI_1.1_M2 corresponds to the Habibas Islands, radial 
1, station 1, sampled in May 2012.

RESULTS

Taxonomic diversity and biogeographical affinity 

A total of 60 planktonic cnidarian taxa (52 species) 
from the classes Hydrozoa and Scyphozoa were identi-
fied (Table 2). The hydromedusae show the greatest 
taxonomic diversity within the class Hydrozoa, with 
34 taxa (27 species) distributed among four orders 
(Anthoathecata, Leptothecata, Narcomedusae and Tra-
chymedusae). The order Anthoathecata was the most 
diverse with 15 taxa (12 species). The orders Leptothe-
cata and Narcomedusae comprise six and five species, 
respectively, while the order Trachymedusae has only 
four identified species. The siphonophores from the 
subclass Hydroidolina mostly belong to the suborder 
Calycophorae, with 15 species distributed in 10 genera. 
The suborder Physonectae shows less diversity with 
only seven species distributed in five genera. Lensia 
was the most species-rich Hydrozoa genus with three 
species. Only three Scyphozoa species were identified 
from the orders Rhizostomeae, Semaeostomeae and 
Coronatae.

The most frequently identified planktonic cnidarian 
is Abylopsis tetragona, which was found in 89.08% 
of the samples. Other common species such as the 
siphonophores Muggiaea atlantica (68.91%), Lensia 
subtilis (63.03%), Muggiaea kochi (52.10%), and 
the holoplanktonic hydromedusae Rhopalonema vela-
tum (66.67%), Aglaura hemistoma (61.11%), Liriope 
tetraphylla (42.86%) and Solmundella bitentaculata 
(42.06%) were also detected. The meroplanktonic 
forms were mainly represented by Obelia spp. which 
was identified in 39.68% of the samples. Among the 
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Table 2. List of planktonic cnidarian taxa identified in the western, central and eastern regions of Algerian coastal waters in 
2012-2017 period. (+ present; - absent)
(1: Picard (1958), 2: Goy (1991), 3: Boero and Bouillon (1993), 4: Goy et al. (2016))
(W: western region; C: central region; E: eastern region; sp: spring; s: summer; a: autumn; w: winter)

Taxons
W C E Geographical and climatic affinity

sp s sp s a w a  

Class: Hydrozoa

Sub-Class: Hydroidolina

Order: Anthoathecata

Sub-Order: Aplanulata

Corymorpha nutans M. Sars, 1835  - - + + - + - North Atlantic 1; Boreal 3

Euphysa aurata Forbes, 1848  - - + - - - - Boreal 3

Paragotoea bathybia Kramp, 1942  - - + - -   - Atlantic 2; Tropico-Atlantic 3 

Ectopleura dumortierii (Van Beneden, 1844)  + - - + - - - North Atlantic 1; Circumtropical 4

Sub-Order: Filifera 

Eucodonium brownei Hartlaub, 1907  - + + - - - - North Atlantic 1; Atlanto-
Mediterranean 3

Podocorynoides minima (Trinci, 1903) - - - - + - - North Atlantic 1; Atlanto-
Mediterranean 3 

Hydractina sp. Van Beneden, 1844  - - - + - - -  

Kantiella enigmatica Bouillon, 1978  - - + - - - - Indo-Pacific 3

Leuckartiara octona (Fleming, 1823)  - - + + - - - Cosmopolitan 1

Koellikeria fasciculata (Péron and Lesueur, 1810) - - - + - - - Endemic 1

Lizzia blondina Forbes, 1848  + + + + + + - Boreal 3

Proboscidactyla ornata (McCrady, 1859)  - - + - - - - Circumtropical 1; 3;4

 Sub-Order: Capitata

Stauridiosarsia gemmifera (Forbes, 1848) - - + - - - - Cosmopolitan 1; Tropico-Atlantic 3

Sarsia sp. Lesson, 1843  - - - - + - -  
Zanclea sp. Gegenbaur, 1856  + - - - + - - Circumtropical 3

Order: Leptothecata

Eucheilota paradoxica Mayer, 1900 - - + + + + -  
Lovenella clausa (Lovén, 1836) - - + - - - - Atlanto-Mediterranean3

Lovenella cirrata (Haeckel, 1879) + + - + - - - Tropico-Atlantic 3

Cirrholovenia tetranema Kramp, 1959 - - - + + - - Indo-Pacific 1; 3

Clytia spp. - + + + + - +  
Clytia hemisphaerica (Linnaeus, 1767) + - + + + - - Cosmopolitan 3

Obelia spp. Péron and Lesueur, 1810 + - + + + + -  
Phialella quadrata (Forbes, 1848) - - + + - + - Cosmopolitan 3; 4

Order: Siphonophorae

Sub-Order: Physonectae

Agalma elegans (Sars, 1846) - - + + - - + Cosmopolitan 4

Agalma sp. Eschscholtz, 1825  - - - + + + +  
Agalma okenii Eschscholtz, 1825 - + - - - - - Cosmopolitan 4

Halistemma rubrum (Vogt, 1852)  - - + + - - - Cosmopolitan 4

Nanomia bijuga (Delle Chiaje, 1844)  - - + + + + - Cosmopolitan 4 

Athorybia rosacea (Forsskål, 1775)  - - - - - - +  
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Forskalia edwardsii Kölliker, 1853  - - - + - - + Cosmopolitan 4

Forskalia contorta (Milne Edwards, 1841)  - - - + - + -  
Sub-Order: Calycophorae

Abylopsis eschscholtzii (Huxley, 1859)  - - + + + + + Cosmopolitan 4 

Abylopsis tetragona (Otto, 1823)  + + + + + + + Cosmopolitan 4

Bassia bassensis (Quoy and Gaimard, 1833)  + - + + + + - Cosmopolitan 4

Lensia conoidea (Keferstein and Ehlers, 1860)  - - - + + + + Cosmopolitan 4

Lensia subtilis (Chun, 1886)  + + + + + + - Cosmopolitan, tropical 4

Lensia subtiloides (Lens and Van Riemsdijk, 1908)  + + + + + + - Cosmopolitan, tropical 4

Eudoxoides spiralis (Bigelow, 1911)  - - - + - + - Semi-cosmopolitan 4

Muggiaea atlantica Cunningham, 1892  + + + + + + + Cosmopolitan 4

Muggiaea kochii (Will, 1844)  + + + + + + -  
Sulculeolaria chuni (Lens and Van Riemsdijk, 1908) - - - - + - -

Chelophyes appendiculata (Eschscholtz, 1829)  + - + + + + + Cosmopolitan 4 

Sphaeronectes irregularis (Claus, 1873)  - + + + + + -  
Sphaeronectes koellikeri Huxley, 1859  - - - + - + -  
Hippopodius hippopus (Forsskål, 1776)  - - + + + + + Circumtropical 4

Vogtia glabra Bigelow, 1918 - - - + + + + Cosmopolitan 4

Sub-Class: Trachylina

Order: Trachymedusae

Aglaura hemistoma Péron and Lesueur, 1810 - + + + + + + Circumtropical 3; 4

Rhopalonema velatum Gegenbaur, 1857 + + + + + + + Circumtropical 4

Liriope tetraphylla (Chamisso and Eysenhardt, 1821) +  - + + + + + Circumtropical 3; 4

Homoeonema platygonon Maas, 1893 - - - + - -   Tropico-Atlantic 3

Order: Narcomedusae

Solmundella bitentaculata (Quoy and Gaimard, 1833)  + + + + + + + Circumtropical 3; 4

Cunina globosa Eschscholtz, 1829  - - - - - + + Circumtropical 3; 4

Cunina sp. Eschscholtz, 1829  - - - - - - +  
Solmissus albescens Haeckel, 1879  - - - + - - - Endemic 2

Solmaris leucostyla (Will, 1844)  - - + - - - - Endemic 3

Solmaris sp. Haeckel, 1879 + + + + + + +  
Aegina citrea Eschscholtz, 1829 - - + + - - - Cosmopolitan 4

Class: Scyphozoa

Sub-Class: Discomedusae

Order: Rhizostomeae

Cotylorhiza tuberculata (Macri, 1778)  - + - - -  -  -  
Order: Semaeostomeae

Pelagia noctiluca (Forsskål, 1775)  + + + +  -  - + Semi-cosmopolitan 4

Sub-Class: Coronamedusae

Order: Coronatae

Nausithoe punctata Kölliker, 1853 - - + +  -  - -  

Taxons
W C E Geographical and climatic affinity

sp s sp s a w a  
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Scyphozoa, Pelagia noctiluca was collected most fre-
quently (40.48%). Some species were rarely observed, 
for example the hydromedusae Euphysa aurata, Para-
gotoea bathybia, Podocorynoides minima, Kantiella 
enigmatica, Koellikeria fasciculata, Proboscidactyla 
ornata, Stauridiosarsia gemmifera, Lovenella clausa 
and Homoeonema platygonon as well as the siphono-
phores Athorybia rosacea and Sulculeolaria chuni. 

The planktonic cnidarian fauna present along the 
Algerian coast exhibits various affinities (Table 2). 
Most of the recorded hydromedusae were mainly rep-
resented by circum-tropical or sub-tropical (Aglaura 
hemistoma, Rhopalonema velatum, Solmundella biten-
taculata, Liriope tetraphylla, Ectopleura dumortierii, 
Proboscidactyla ornata, Zanclea sp. and Cunina globo-
sa) and cosmopolitan affinities (Clytia hemisphaerica, 
Phialella quadrata, Leuckartiara octona and Aegina 
citrea). The remaining taxonomic diversity was linked 
to additional affinities, namely Tropico-Atlantic (Stau-
ridiosarsia gemmifera, Lovenella cirrata, Homoeonema 
platygonon and Paragotoea bathybia), Atlantic-Med-
iterranean (Podocorynoides minima, Lovenella clausa 
and Eucodonium brownei), boreal (Corymorpha nutans, 
Euphysa aurata, Lizzia blondina) and Indo-Pacific (Cir-
rholovenia tetranema and Kantiella enigmata). Some 
of the studied fauna was also classified as endemic, for 
example Koellikeria fasciculata and Solmaris leuco-
styla (Table 2).

The siphonophoran fauna was composed of cosmo-
politan taxa, and characterised by a wide geographical 
distribution. Some of these species have an affinity for 
temperate (Abylopsis tetragona, Abylopsis eschscholtzii 
and Bassia bassensis) or warm (Chelophyes appendicu-
lata) waters. In addition, tropical (Lensia subtilis and 
Lensia subtiloides) and sub-tropical species (Hippopo-
dius hippopus), were detected in our samples (Table 2).

 
Geographical and seasonal patterns 
in the diversity of planktonic cnidarians 

The results show that the number of taxa in the 
Algerian coastal waters varied depending on region and 
season (Fig. 2). Sampling effort and site location also 
affected these spatial and temporal variations. Given the 
heterogeneity of the sampling strategy, the main goal 
of this section is to describe the distribution of plank-
tonic cnidarian diversity within each geographical area. 
Whenever possible, comparisons were made between 
regions to assess spatial and temporal variations in 
biodiversity.

Western region 

A total of 24 planktonic cnidarian taxa were identi-
fied in the region, including 13 hydromedusae, nine 
Siphonophorae, and two Scyphomedusae (Pelagia 

Fig. 2. Number of planktonic cnidarian taxa at different sites in Algerian coastal waters during the study period 2012-2017. The 
range of species richness (S) per station is given in brackets; the asterisk (*) means that no data are available for Siphonophorae. 
Western region: Habibas islands (A), Souahlia Bay (B); Central region: Bou Ismail Bay (C), Algiers Bay (D) Ain Chorb Coast (E), Tizi 
Ouzou Coast (F); and Eastern region: Jijel and Skikda Coast (G).
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noctiluca and Cotylorhiza tuberculata). The hydrome-
dusae consisted of four Anthoathecata (E. dumortieri, 
E. brownei, L. blondina and Zanclea sp.), four Lepto-
thecata (L. cirrata, Clytia spp., C. hemisphaerica and 
Obelia spp.), three Trachymedusae (A. hemistoma, R. 
velatum and L. tetraphylla) and two Narcomedusae 
(S. bitentaculata and Solmaris sp.) (Fig. 2). Within the 
siphonophores, the suborder Calycophorae included 
eight species (A. tetragona, B. bassensis, L. subtilis, L. 
subtiloides, M. atlantica, M. kochii, C. appendiculata 
and S. irregularis). Seventeen taxa (10 hydromedusae, 
six Siphonophorae and one Scyphomedusae) were 
recorded from the Habibas Islands. The diversity of 
pelagic cnidarians in this region was greater in spring 
(16 taxa) than in summer (seven taxa) (Fig. 2A).

The distribution of species richness followed a 
similar seasonal pattern, with values ranging from nine 
to 14 taxa in spring. In summer, however, this value 
varied between five and seven taxa (Fig. 2A). More 
than half of the fauna was represented by hydrome-
dusae and Scyphomedusae, with 10 taxa recorded in 
spring (E. dumortieri, L. blondina, Zanclea sp., L. 
cirrata, C. hemisphearica, Obelia spp., R. velatum, S. 
bitentaculata, Solmaris sp. and P. noctiluca) and five 
species in the summer months (L. cirrata, A. hemistoma, 
R. velatum, S. bitentaculata and P. noctiluca) (Fig. 
2A). In Souahlia Bay, a significantly higher diversity 
(p<0.05) was observed during the summer compared to 
the Habibas Islands. Here, the assemblage comprised 
19 taxa, including nine hydromedusae, belonging to 
three different orders: Anthoathecata (E. brownei, L. 
blondina), Leptothecata (Clytia spp., Obelia spp.), Tra-
chymedusae (A. hemistoma, R. velatum, L. tetraphylla), 
Narcomedusae (S. bitentaculata, Solmaris sp.) and eight 
siphonophores (A. okenii, A. tetragona, B. bassensis, L. 
subtilis, L. subtiloides, M. atlantica, M. kochii and C. 
appendiculata). The Scyphomedusae were represented 
by two species (C. tuberculata and P. noctiluca). Most 
of these species were found in August (Fig. 2B).

Central region 

A total of 56 taxa (49 species) of pelagic cnidarians 
were found in the central region at various sampling 
sites. The hydromedusae made up about 60% of the 
total, with 33 recorded taxa. The siphonophores were 
represented by 21 taxa (37.5%), most of which belong 
to the suborder Calycophorae (15 species). Only two 
out of three Scyphomedusae species were recorded in 
this area (Table 2). Algiers Bay is known for its extraor-
dinary biodiversity, which is confirmed by the 49 taxa 
recorded between 2014 and 2017. The analysis of spe-
cies richness revealed maximum values of up to 19 taxa 
in this Bay (Fig. 2D). Hydromedusae were represented 
by 26 taxa (Table 2). Anthoathecata were the most 
species-rich order with 10 taxa. Leptothecata and Nar-
comedusae were the next, with six taxa each, followed 
by Trachymedusae with four species. We recorded 21 

siphonophoran taxa (20 species), of which 15 species 
belonging to Calycophorae. The Scyphomedusae, on 
the other hand, were represented by only two species. 
This bay was also characterised by the largest number 
of rare planktonic cnidarian species, whose frequency 
of occurrence was less than 25%. Ten taxa (Eudoxoides 
spiralis, Sulculeolaria chuni, Euphysa aurata, Parago-
toea bathybia, Podocorynoides minima, Kantiella enig-
matica, Leuckartiara octona, Proboscidactyla ornata, 
Sarsia sp. and Aegina citrea) were recorded exclusively 
in this area (Table 2). This cnidarian diversity showed 
significant seasonal variability (p<0.05). In spring and 
summer (September 2014, March 2016, June 2016, and 
April 2017), this fauna was significantly more diverse 
(over 20 taxa), and species richness reached maximum 
values (up to 19 species). In contrast, the winter season 
had the lowest values with 11 taxa (Fig. 2D).

In addition, 35 taxa were identified in Bou Ismail 
Bay. A total of 20 hydromedusae were collected, most of 
which were Leptothecata (seven taxa) and Anthoathe-
cata (six taxa). Trachymedusae and Narcomedusae had 
four and three species, respectively, and P. noctiluca 
was the only Scyphomedusae species. Furthermore, 14 
Siphonophorae were identified, of which ~79% (11 spe-
cies) belong to the suborder Calycophorae. The number 
of taxa did not exceed 20 in the different seasons and 
although the biodiversity has not reached the level of 
Algiers Bay, it followed a similar seasonal pattern. This 
fauna was generally more diverse in spring (April 2013 
and 2016) and summer (June 2015), when the number 
of taxa often exceeded 15. The decline in biodiversity 
was more pronounced in the autumn of 2012, when 
species richness dropped to less than 10 taxa (Fig. 2C). 
The pattern of variation in the number of species per 
station was similar.

The fauna collected along the Ain Chorb coast 
contained fewer taxa (21) than those collected further 
to the west (Bou Ismail and Algiers Bay). In contrast to 
other sites, the 11 hydromedusae found in this area were 
evenly represented in the four orders (three Anthoathe-
cata, three Leptothecata, three Trachymedusae, and two 
Narcomedusae). In contrast to the hydromedusae, the 
taxonomic composition of the siphonophores in this 
area was consistent with that of other surveyed sites. 
Eight of the nine recorded siphonophoran taxa belong 
to the order Calycophorae, which accounts for 89% of 
the specimens observed. Only one species, P. noctiluca, 
was observed in the class Scyphozoa. The seasonal 
variability in the succession of planktonic cnidarians 
was confirmed by the monthly monitoring at this site 
between February and September 2016. The distribution 
patterns of these planktonic cnidarians were similar to 
those found in Bou Ismail and Algiers bays. The number 
of taxa increased from six in winter (February) to 14 
taxa in spring (May), as follows: One hydromedusae, 
four Siphonophorae and one Scyphomedusae and nine 
hydromedusae and five Siphonophorae, respectively. In 
late summer, there was a qualitative decline (six taxa, 
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including five hydromedusae and one Siphonophorae) 
(Fig. 2E). The autumnal diversity in the coastal water of 
Tizi Ouzou was represented by 18 taxa (eight hydrome-
dusae, nine Siphonophorae and one Scyphomedusae) 
(Fig. 2F).

Eastern region 

During an oceanographic campaign in September 
2014, 20 taxa of planktonic cnidarians were collected 
in the epipelagic layer of the eastern region. Although 
the overall species richness was comparable to that 
observed in Algiers Bay during the same campaign (23 
taxa), this diversity distribution between the eastern sta-
tions was relatively low (Fig. 2G). The number of taxa 
per station did not exceed 14, while it varied between 15 
and 18 in Algiers Bay (Figs. 2D and 2G). Moreover, the 
eastern region was characterised by the predominance 
of Narcomedusae (four taxa) and Trachymedusae (three 
species). The order Leptothecata, on the other hand, was 
the least diverse, with only one taxon found (Clytia sp.). 

With 11 recorded taxa, including seven calycophores, 
the siphonophores were relatively diverse than medu-
sae. The Scyphomedusae were represented only by P. 
noctiluca at all investigated sites during this campaign.

Taxonomic composition and seasonal affinity 
of planktonic cnidarians

A multivariate Hierarchical Cluster Analysis (HCA) 
was performed to highlight the different sample group-
ings based on the taxonomic composition of the plank-
tonic cnidarians. This HCA was combined with a heat-
map to visualise the affinities of various taxa according 
to their frequency and seasonal occurrence (Figs. 3 and 
4). 

Western region

The (dis)similarities between the samples were 
determined on the basis of the faunistic composition of 
the planktonic cnidarians and the frequency of occur-

Fig. 3. Dendrogram for hierarchical clustering of sampling sites in western Algerian coastal waters based on presence/absence 
transformed data for planktonic cnidarians in relation to their taxonomic composition. (HI: Habibas islands; SB: Souahlia Bay)
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rence of each respective taxon in the samples (Fig. 3). 
The first group, which corresponds to Habibas Islands’ 
spring cluster (group G1) shows the highest species 
richness (Fig. 2A). The most common siphonophoran 
species are S. irregularis, A. tetragona, M. atlantica, 
M. kochii, L. subtiloides, and L. subtilis. In addition, 
there are two orders represented by the meroplank-
tonic hydromedusae: Leptothecata with Obelia spp., C. 
hemisphaerica, and Anthoathecata with L. blondina in 
this cluster, as well as the two holoplanktonic species: 
narcomedusa S. bitentaculata and the scyphomedusa 
P. noctiluca (Fig. 3). A second cluster (group G2) cor-
responds to the summer species and includes samples 
collected in the Habibas Islands and Souahlia Bay 
during the summer (July-August). This summer group 
was less diverse, and had an average richness of less 
than seven taxa. The siphonophores were dominated 
by M. atlantica and A. tetragon, while the medusae 
were qualitatively dominated by holoplanktonic forms 
in contrast to the spring group. The hydromedusae A. 
hemistoma and R. velatum (order Trachymedusae) as 
well as P. noctiluca (Scyphomedusae) were detected in 
more than 50% of the summer samples (Fig. 3).

Central region

The HC analysis was performed at all stations sam-
pled in the central region in Bou Ismail Bay, Algiers Bay 
and in the coastal waters of Ain Chorb. The findings 
show two main qualitatively opposing clusters: G1 and 

G2 (Fig. 4). The cluster G1 contains samples with large 
diversity of planktonic cnidarians. These are primar-
ily associated with samples collected in the spring and 
summer months. These samples are characterized by a 
relatively constant group of species, mainly holoplank-
tonic siphonophora, such as M. kochii, M. atlantica, L. 
subtilis, A. tetragona, and Trachymedusae, such as R. 
velatum and A. hemistoma (Fig. 4). These taxa seem to 
prefer the spring and summer months, when they reach 
similar frequencies.

However, the presence of other taxa that prefer 
either summer or spring has divided this group into two 
sub-clusters, G1a and G1b (Fig. 4). The group of summer 
species (sub-cluster G1a) included holoplanktonic forms 
of S. bitentaculata (Narcomedusae) and L. tetraphylla 
(Trachymedusae). The meroplanktonic species Obelia 
spp., C. hemisphaerica, E. paradoxica and L. blondina 
are also found in this group. They were mostly associ-
ated with coastal stations, particularly those in Algiers 
Bay (Fig. 4). The spring sub-cluster (G1b) was linked to 
the most common species of siphonophora (C. appen-
diculata, L. subtiloides, A. eschscholtzii, N. bijuga, H. 
hippopus and B. bassensis). These species were gener-
ally more frequent in spring than in summer, especially 
in Algiers Bay (Fig. 4). The second cluster (Cluster G2) 
consisted mainly of winter samples with less frequent 
taxa than group G1. In this season, only the recurring 
specimens of M. atlantica, L. subtilis, A. tetragona and 
R. velatum can be considered as relatively common 
forms (Fig. 4).

Fig. 4. Dendrogram for hierarchical clustering of sampling sites in central Algerian coastal waters based on presence/absence 
transformed data for planktonic cnidarians in relation to their taxonomic composition. (BB: Bou Ismail Bay, AB: Algiers Bay and 
AC: Ain Chorb Coast)
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Eastern region

The five species A. tetragona, M. atlantica, A. hemi-
stoma, R. velatum, P. noctiluca and the meroplanktonic 
Clytia spp. represented the planktonic cnidarian fauna 
during the 2014 autumn season in the eastern region of 
Algerian coastal waters.

DISCUSSION

For this study, we collected information on 60 
planktonic cnidarians found between 2012 and 2017 in 
different locations in the Algerian coastal waters. A total 
of 34 taxa represented the class Hydrozoa from four 
orders (Anthoathecata, Leptothecata, Trachymedusae, 
and Narcomedusae). A total of 23 taxa were identified in 
the order Siphonophorae. The class Scyphozoa was less 
diverse with only three species identified. Based on the 
estimated planktonic cnidarian diversity in the Mediter-
ranean of 478 species (Bouillon et al., 2004; Acevedo et 
al., 2019), the taxa recorded in Algerian coastal waters 
account for 12.5% of the total diversity in the Mediter-
ranean. The recorded hydrozoans account for 12.47% 
of the hydrozoan diversity in the Mediterranean, while 
the scyphozoans account for 15%. A similar pattern 
of hydrozoan biodiversity (12.7% or 57 species) was 
recorded in Tunisian waters (Gueroun et al., 2022). The 
diversity of scyphozoans is greater in Tunisian waters, 
with only seven species accounting for 30% of the scy-
phozoan diversity in the Mediterranean Sea (Gueroun 
et al., 2022).

The cnidarian species recorded in this study have 
been previously identified in inventories of the north-
western Mediterranean and Adriatic Sea (Table 3). 
However, when compared to previous studies from 
the southwestern Mediterranean basin (Seguin, 1973; 
Dallot et al., 1988; Daly Yahia et al., 2003; Touzri et 
al., 2010, 2012; Ounissi et al., 2016), we report nine 
new species: Forskalia contorta, Kantiella enigmatica, 
Leuckartiara octona, Proboscidactyla ornata, Cunina 
globosa, Lovenella cirrata, Cirrholovenia tetranema, 
Phialella quadrata and Homoeonema platygonon. With 
reference to biogeographical studies on planktonic 
cnidarians (Boero and Bouillon, 1993), we identified 
two species of Indo-Pacific origin in Algiers Bay 
(central region): Kantiella enigmatica (Anthoathecata) 
and Cirrholovenia tetranema (Leptothecata), which 
are considered non-indigenous (Zenetos et al., 2010; 
Occhipinti-Ambrogi et al., 2011). The non-indige-
nous hydrozoan fauna in the western Mediterranean 
originate mainly from the central Indo-Pacific (24%) 
and the temperate North Atlantic (20%) (Gravili and 
Rossi, 2021). According to Occhipinti-Ambrogi et al. 
(2011), C. tetranema was first reported in the Mediter-
ranean off the Italian coast in 1963. The status of this 
non-indigenous species is classified as “established” 
and its introduction presumably due to ballast waters 
(Occhipinti-Ambrogi et al. 2011), which would explain 
its accumulation in samples from Algiers Bay, collected 

near the port, an area suitable for colonization by non-
indigenous species.

The comparison of the planktonic cnidarian diver-
sity in the Algerian waters with adjacent Mediterranean 
regions is quite challenging due to the different sam-
pling strategies. More than 30 species were sampled in 
the northern part of the western basin and in the Adriatic 
Sea (e.g., Gili et al., 1988; Batistić et al., 2007; Guer-
rero et al., 2018) (Table 3). The higher speciosity of 
planktonic cnidarians seems to be related to the higher 
sampling effort. The same pattern is observed between 
the western and eastern Mediterranean (Bouillon et al., 
2004). Considering this heterogeneity, the biodiversity 
in the western region of Algerian coastal waters is sig-
nificantly lower at the Habibas Islands and Souahlia 
Bay sites than in the Alboran Sea. Dallot et al. (1988) 
and Mills et al. (1996) reported 59 species (26 hydrome-
dusae, 32 Siphonophorae and one Scyphomedusae) and 
36 species (12 hydromedusae, 18 Siphonophorae and 
six Scyphomedusae), respectively, while in the present 
study, 17 taxa were collected in the Habibas Islands (10 
hydromedusae, six Siphonophores and one Scyphome-
dusae) and 19 taxa in Souahlia Bay (nine hydromedu-
sae, eight Siphonophorae and two Scyphomedusae).

The diversity of planktonic cnidarians was signifi-
cantly higher in the central region of Algerian coastal 
waters. In fact, 93% of the identified taxa were observed 
in this region, a total of 56 taxa (33 hydromedusae, 21 
Siphonophorae and two Scyphomedusae), of which 49 
taxa (26 hydromedusae, 21 Siphonophorae and two 
Scyphomedusae) were associated with Algiers Bay. 
In the same bay, lower biodiversity (19 species: five 
hydromedusae, 13 Siphonophorae and one Scyphome-
dusae) was described by Seguin (1973). Seguin’s faunal 
list also contained five species that were not identified 
in our study: Pandea conica, Discomedusa lobata, 
Lensia campanella, Physophora hydrostatica and Sul-
culeolaria biloba. Compared to previous work (Seguin, 
1973) and our study, the sampling effort may explain the 
remarkable diversity in Algiers Bay. In contrast to other 
sites, this bay has already been studied several times. 
However, a comparison of biodiversity at three sam-
pling sites (Algiers Bay, Bou Ismail Bay and Ain Chorb 
coast) during the same period (winter 2016) and an 
analysis of the distribution of specific richness along the 
transect revealed that planktonic cnidarians were more 
diverse in Algiers Bay than at other sites in the central 
region or in other regions. These observations led us 
to question the potential causes influencing this spatial 
distribution and its possible relationship with the envi-
ronmental state of this area. The Algiers Bay, subjected 
to increasing anthropogenic pressures, shows a signifi-
cant degradation of its ecosystem. This situation could 
explain the differences observed between the sampling 
sites. Houma et al. (2013) and Bahbah et al. (2020) 
confirmed, using different approaches, that Algiers Bay 
is heavily polluted. In contrast, the waters of Bou Ismail 
Bay are less polluted (Belkacem et al., 2016).
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Table 3. List of planktonic cnidarian taxa in Algerian coastal waters and their distribution in the western Mediterranean and 
Adriatic Sea based on literature data. (A: Dallot et al., 1988; B: Boero and Bouillon, 1993; C: Gili et al., 1988; D: Sabatés et al., 2010; 
E: Buecher and Gibbons, 1999; F: Goy et al., 2016; G: Mills et al., 1996; H: Daly Yahia et al., 2003; I: Touzri et al., 2010, 2012; J: Seguin, 
1973; K: Ounissi et al., 2016; L: Khames and Hafferssas, 2019; M: Benović and Bender, 1987; N: Benović and Lučić, 1996; O: Benović et 
al., 2000; P: Gamulin and Kršinić, 2000; Q: Benović et al., 2005; R: Batistić et al., 2007; S: Lučić et al., 2009a,b; T: Pestorić et al., 2012.)

Western Mediterranean Sea Adriatic Sea

   

Catalan 
Sea

Ligurian 
Sea

Alboran 
Sea

Tunisian 
waters

Algerian 
waters

  A B C D E F G H I J K L M N O P Q R S T

Abylopsis eschscholtzii - + - - - - + - - - - -

Abylopsis tetragona + + + + + + - + + + + -

Aegina citrea + + - - - - - - - - - - - - - - - -

Agalma elegans + + + + - + - + - - - -

Agalma okenii - + - - - - - - - - - -

Aglaura hemistoma + + + + + + - + + + + + + + + + + +

Athorybia rosacea + - - - - - - - - - - -

Bassia bassensis + - - - + - - - + - + -

Chelophyes appendiculata + - + - + + - + + + + -

Cirrholovenia tetranema - + - - - + - - - - - - - - - - - -

Clytia hemisphaerica - + + - - - + - - - - + + + + + - -

Clytia spp. + - - + + + + + + - - + - - - - + +

Corymorpha nutans - + - - + + - - + - - + - + + + - -

Cotylorhiza tuberculata - - - - - - - + + - - - - - - - - -

Cunina globosa + - - - - - - - - - - - - + - + -

Cunina sp. + - - - + + - - - - - - - - - - - -

Ectopleura dumortieri + + - - - + - + - - - + - - - - - -

Eucheilota paradoxica + + - - + - - + + - - - - - - - - -

Eucodonium brownei + + - - - + - + + - - - - - - - - -

Eudoxoides spiralis + + + - + + + - + + + +

Euphysa aurata + + + - + + - - + - - + - - - + - -

Forskalia  contorta - - - - - - - - - - - -

Forskalia edwardsii + + - - - - - - - - - -

Halistemma rubrum  - + - - - - - - - - - -

Hippopodius hippopus + + + + - + - - + - + -

Homoeonema platygonon - + - - - - - - - - - - + - - - - -

Hydractina sp. - - - - - - - - - - - - - - - + - -

Kantiella enigmatica - + - - - - - - - - - - - - - - -

Koellikeria fasciculata + + + - + + - - - - - - - - - - + -

Lensia conoidea + + + + + + - - + - + -

Lensia subtilis + + + - - + + + + + + +

Lensia subtiloides - + - - - - - + + - + -

Leuckartiara octona - + + + + + - - - - - + + - + - + -

Liriope tetraphylla + + - + + + + + + + - + + - + + + +

Lizzia blondina + + + - + + + + + - - + - + - - - -

Lovenella cirrata - + - - - - - - - - - - - - - - - -

Lovenella clausa - + - - - - - - - - - - - - - - - -

Muggiaea atlantica + + + + + + + + + + - +
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Muggiaea kochii + + + - + + + + + + - +

Nanomia bijuga + + + + - - - + - - - -

Nausithoe punctata + - - + + - - - - - + - - - - - + -

Obelia spp. + - + + + + - + + - + - + + + + - +

Paragotoea  bathybia + + - - - + - - + - - - - - - - - -

Pelagia noctiluca - - + + + - - + + - + - - - - - - -

Phialella quadrata - + - - - - - - - - - - - - - - - -

Podocorynoides minima + + + - + + - - + - - + + + - + - +

Proboscidactyla ornata - + - - - + - - - - - - - - - - - -

Rhopalonema velatum + + + + + + - + + + - + + + + + + +

Sarsia sp. (tubulosa?) - - + - + - - - - - - - - - - - - -

Solmaris leucostyla - + - - - + + - - - - - - - + + - -

Solmaris sp. (flavescens?) + + - + + - - - - - - - + + - - + +

Solmissus albescens + + + - + + + - - - - + + - + - + -

Solmundella bitentaculata + + + + + + - + + + - + + - + + + -

Sphaeronectes irregularis + - - - - - - + + + + +

Sphaeronectes koellikeri  + - - - + - - - + + + +

Stauridiosarsia gemmifera  + + - - + + - - - - - + + + - + - +

Sulculeolaria chuni - - - - - + - + + + + -

Vogtia glabra  - - - - - - - - - - -

Zanclea sp. (costata?) + - - - + + - + - - - + - - + + - -

In the eastern coastal waters, 20 taxa of planktonic 
cnidarians (eight hydromedusae, 11 Siphonophorae and 
one Scyphomedusae) were recorded. A lower number 
(12 species: five hydromedusae, five Siphonophorae 
and two Scyphomedusae) was previously reported 
by Ounissi et al. (2016) from Annaba Bay. Along the 
Tunisian coast, more than 20 species of medusae and 
11 species of Siphonophorae have been identified (Daly 
Yahia et al., 2003; Touzri et al., 2010, 2012). Gueroun 
et al. (2022) recently reported a significantly greater 
species richness (66 species) in Tunisian coastal waters. 
These various studies show that the inventory conducted 
on the eastern Algerian coast is far from complete, 
as a small number of samplings cannot represent the 
entire diversity of planktonic cnidarians in this region. 
The specific taxonomic composition of this group 
revealed the presence of meroplanktonic hydrozoans 
(15 Anthoathecata and eight Leptothecata), and the vari-
ability that characterizes the hydromedusae fauna of the 
western Mediterranean (Bouillon et al., 2004; Sabatés et 
al., 2010; Kherchouche and Hafferssas, 2020; Gueroun 
et al., 2022). The coastal location of the sampling sta-
tions could explain the diversity of meroplanktonic taxa 
observed. However, this distribution, which is more 
marked in Algiers Bay, could also have another explana-
tion related to the anthropogenic nature of this site. It is 

now recognized that the distribution of organisms, par-
ticularly at the polyp stage, may be a direct consequence 
of human impact on coastal ecosystems, particularly 
in response to environmental degradation (Cornelius, 
1990; Boero et al., 2008). Additionally, it is notable that 
anthropogenic constructions in the coastal area, such as 
port installations, furnish an advantageous substrate for 
the adhesion of polyp colonies (Duarte et al., 2013)

In terms of frequency, the most common medusae 
species are holoplanktonic forms such as A. hemi-
stoma, R. velatum, L. tetraphylla, S. bitentaculata, and 
P. noctiluca. These species were present in more than 
40% of the samples. This trend has also been described 
for the same species in the western Mediterranean 
and Adriatic Sea (Benović et al., 2005; Touzri et al., 
2010). A previous study on medusae species off the 
central and eastern Algerian coast revealed that these 
holoplanktonic species are the most frequently observed 
overall (Kherchouche and Hafferssas, 2020). Moreover, 
according to quantitative analyses, they are numerically 
dominant in these waters (Kherchouche and Hafferssas, 
2020). This holoplankton character is reinforced by a 
strong presence of siphonophores, mainly Calycophorae 
such as A. tetragona, M. atlantica, L. subtilis and M. 
kochii. The first three species are considered the most 
frequent populations of planktonic cnidarians along the 
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Algerian coast. Similarly, in the western Mediterranean 
and Adriatic Sea, A. tetragona and L. subtilis are among 
the most frequent carnivorous zooplankton (Mills et al., 
1996; Batistić et al., 2007). The prevalence of either 
meroplanktonic or holoplanktonic hydrozoans may 
also be related to geomorphological characteristics of 
the continental margin, such as the extent and depth of 
continental shelf (Sabatés et al., 2010; Kherchouche and 
Hafferssas, 2020).

In the western Mediterranean, another factor that 
influences the distribution of planktonic cnidarians is 
the Atlantic current. Along the Algerian coast, the genus 
Muggiaea is mainly represented by M. atlantica. This 
species is the second most common after A. tetragona. 
In this study, it was identified in about 70% of the 
samples, while M. kochii was recorded in 52% of the 
collections. In the Mediterranean region, the genus 
Muggiaea is mainly represented by M. kochii, which 
used to be considered the most common and dominant 
Calycophora (Touzri et al., 2012; Batistić et al., 2013). 
Since the 1980s, the Atlantic species M. atlantica has 
gradually colonized the western Mediterranean region. 
It spread to the Ligurian Sea (Licandro et al., 2012), the 
Catalan Sea (Guerrero et al., 2016) and the Adriatic Sea 
(Batistić et al., 2007; Pestorić et al., 2012). 

The seasonal composition of the planktonic cnidar-
ian fauna showed greater biodiversity in spring and 
summer. This seasonal affinity was also observed along 
Tunisian coastal waters (Daly Yahia et al., 2003; Touzri 
et al., 2010). Furthermore, this seasonal variability 
seems to be more pronounced in medusae populations, 
especially in the meroplanktonic species. Some species 
occur briefly in spring (Ephysa aurata, Paragotoea 
bathybia, Kantiella enigmatica, Proboscidactyla orna-
ta, Stauridiosarsia gemmifera and Lovenella clausa) or 
in autumn (Podocorynoides minima and Sarsia sp.). In 
addition, the results of the cluster analysis indicated that 
the spring and late summer populations were character-
ized by common meroplanktonic species (Obelia spp., 
L. blondina, Clytia spp. and E. paradoxica). This vari-
ability likely reflects the biological responses of these 
populations to environmental changes (Benović et al., 
2005). Various environmental factors influence their 
benthic stages (polyps), including temperature, food 
availability, photoperiod, salinity, lunar cycle and pos-
sible combinations (Arai, 1992). In contrast, about 50% 
of the holoplanktonic hydromedusae (A. hemistoma, R. 
velatum, L. tetraphyla, S. bitentaculata and Solmaris 
sp.) were observed throughout the study period. The 
spring assemblage was also characterized by a large 
number of siphonophores, such as L. subtiloides, N. 
bijuga, C. appendiculata, H. hippopus and B. bassensis. 
The latter three species are widely distributed in the 
Adriatic Sea (Lučić et al., 2009a). The population of C. 
appendiculata is the most abundant Calycophora, espe-
cially in the Ligurian Sea (Dallot et al.,1988; Collignon 
et al., 2010).

CONCLUSION

This study allowed us to obtain one of the first 
records of the planktonic cnidarian fauna in Algerian 
coastal waters and to consolidate basic data on the spe-
cies composition of hydromedusae, siphonophores and 
Scyphomedusae. We identified a total of 60 taxa, of 
which 57 belong to the class Hydrozoa (34 hydrome-
dusae and 23 Siphonophorae) and three species are 
classified as Scyphozoa. Of these taxa, nine species 
were reported for the first time in the southernwestern 
Mediterranean waters (Forskalia contorta, Kantiel-
la enigmatica, Leuckartiara octona, Proboscidactyla 
ornata, Cunina globosa, Lovenella cirrata, Cirrholo-
venia tetranema, Phialella quadrata and Homoeonema 
platygonon), including two non-indigenous species 
(Kantiella enigmatica and Cirrholovenia tetranema). 
The qualitative composition of the medusae is charac-
terized by a greater diversity of meroplanktonic forms 
compared to holoplanktonic forms. However, the most 
prevalent species are holoplanktonic, including A. hemi-
stoma, R. velatum, L. tetraphylla, S. bitentaculata and 
P. noctiluca, complemented by the siphonophores A. 
tetragona, M. atlantica, L. subtilis and M. kochii. In 
addition, we found that the cnidarian fauna is more 
diverse in the spring and summer months. The Gulf 
of Algeria had the highest number of taxa compared 
to the other areas studied. The results of this study 
serve as a first point of reference for future studies, for 
which a considerable amount of spatio-temporal data 
is required to fully document the taxonomic composi-
tion of this group of organisms and to understand the 
distribution patterns in relation to environmental fac-
tors, including human-induced factors. In the context 
of climate change, changes in the qualitative (species 
dominance, presence of non-indigenous species) and 
quantitative aspects (abundance, occurrence of blooms) 
of the cnidarian community can serve as an indicator of 
changes in the structure and consequently the ecosystem 
functioning.
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