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Abstract

In environmental impact studies conducted in coastal regions, the survey of biodiversity is crucial in areas that are subject
to interventions. As the characterization of aquatic invertebrates may indicate important issues that need to be addressed.
In this regard, hydrozoans (Class Hydrozoa, Phylum Cnidaria) are recognised as important bioindicators. These organisms
are characterized by biradial, tetramerous, or polymerous symmetry, a simple gastrovascular system, and non-cellular mes-
oglea. The aim of the present study was to perform the first descriptive survey of hydrozoan species found in the estuary of
the International Minho River (shared by Portugal and Spain), which is classified as an Important Bird Area and is a site
of the Natura 2000 network. Specimens were collected from the tidal marine, brackish and tidal freshwater wetland zones
through 1) glass eel fishing bycatch using stow nets at flood tides around the new moon (length of float lines: 10 m; bottom
anchored lead line: 15 m; height: 8 m; mesh size: 1-2 mm); 2) beam trawl fishing (bottom trawling for 10 min), including
species associated with bivalves; 3) Van Veen grab sampler for sediment sampling; 4) on wood fragments in the saltmarsh
of the Coura River (tributary of the Minho River); and 5) individuals on the leaves of aquatic plants. A total of 19 species
were identified, four of which were first occurrences for Portugal, six for the mainland coast of the country, and one for
Southern Europe [Diphasia fallax (Johnston, 1847)]. Three neotypes are also proposed for the species Hydra viridissima,
Hydra oligactis and Gymnangium montagui based on the criteria of the International Commission on Zoological Nomen-
clature. As these organisms are considered bioindicators, the diversity of the hydrozoan community in the Minho River may
indicate good water quality.
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Introduction

Aquatic ecological assessments are essential to determining
future impacts caused by human actions. Thus, biodiversity
surveys conducted by taxonomists and environmental spe-
cialists are important and enable reliable results on species
inhabiting a given location. Hydrozoans (Class Hydrozoa,
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Phylum Cnidaria) constitute one of the most representative
aquatic groups and are recognised as important bioindica-
tors. These organisms are characterized by biradial, tetram-
erous, or polymerous symmetry, a simple gastrovascular sys-
tem, and non-cellular mesoglea and are mainly dioecious,
generally producing gametes of ectodermal origin (Bouillon
et al. 2006). Hydrozoans are broadly distributed in all bio-
geographical regions (Cornelius 1992a), mainly occupying
marine environments, but can also be found in brackish and
freshwater ecosystems (Encyclopadia Britannica 2023). The
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hydrozoan lifecycle involves three stages: free-living planula
larvae, sessile colonial polyps, and dioecious sexually-repro-
ducing medusae (Hammond 2009).

Currently, ca. 3,700 to 3,800 valid species are known
(Schuchert 2022; Encyclopadia Britannica 2023) nested in
two monophyletic groups: Hydroidolina Collins, 2000 and
Trachylinae Haeckel, 1879 (Daly et al. 2007). Hydroido-
linans comprise three orders: Anthoathecata Cornelius,
1992a, b (hydrozoans without hydrotheca or gonotheca,
including aplanulates, capitates, and filiferans), Leptothe-
cata Cornelius, 1992a, b (with hydrotheca and gonotheca),
and Siphonophorae Eschscholtz, 1829 (holopelagic with a
polymorphic colonial arrangement) (Daly et al. 2007; Hay-
ward and Ryland 2017). This paper presents the first taxo-
nomical survey of hydrozoans sampled from the estuarine
zone of the International Minho River, Iberian Peninsula,
providing descriptions, type and nomenclatural informa-
tion, overall distribution and distribution in Portugal, and
ecological notes. A total of 19 species were identified, 18 of
which are new records for the main section of the river and
one for the saltmarsh area of the Coura River (Cordylophora
caspia (Pallas, 1771)), four for Portugal (Hydra viridissima

Pallas, 1766; Hydra oligactis Pallas 1766, Diphasia fal-
lax (Johnston, 1847), and Sertularia cupressina Linnaeus,
1758), six for mainland Portugal (H. viridissima, H. oligac-
tis, Gonothyraea loveni (Allman, 1859), Obelia dichotoma
(Linnaeus, 1758), D. fallax, and S. cupressina), and one for
Southern Europe (D. fallax). The establishment of three neo-
types is also proposed based on Article 75 and the qualifying
conditions of the International Commission on Zoological
Nomenclature (ICZN), 1999).

Material and methods
Sampling and preservation

All organisms analysed were sampled in previous campaigns
in the marine and brackish tidal zones and tidal freshwa-
ter wetland of the Minho River on the Iberian Peninsula
in Southern Europe (Fig. 1) using the following methods:
1) on the surface of Egeria densa Planchon, 1846 leaves
in Vila Nova de Cerveira (41°5620.15"N / 8°44'59.43"W);,
2) glass eel fishing bycatch in Caminha (41°52'59.00"N /

A 8°0'0"W
!

Atlantic Ocean

4°0'0"W
1

LaGuardia,by catch-2021
Caminha,beam traw|-2021
Caminha,by catch-2021
Caminha,by catch-2020
CouraSaltmarsh,by hand-2021
V.N.Cerveira,by hand-2022

O 0O @€ @ @ 0 o

Valenga,VanVeen grab sampler-2020

Portugal

0 60 120 240 360 480
™ e ™ s ™ e [ )]

Geographic Coordinate System
Datum WGS 1984
Source: European Environment Agency
Satellite images: Bing Maps
Elaboration: Dimitri de Aratjo Costa

Fig.1 Study area in section of International Minho River Basin, Iberian Peninsula, Atlantic Europe
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8°50'14.00"W) using stow nets at flood tides around new
moon (length of float lines: 10 m; bottom anchored lead
line: 15 m; height: 8 m; mesh size: 1-2 mm) in May 2020;
3) glass eel fishing bycatch in Caminha (41°52'44.80"N /
8°5026.25"W) in March 2021; 4) glass eel fishing bycatch
in La Guardia (41°52'17.43"N / 8°52'8.01"W) in Decem-
ber 2021; 5) beam trawl in Caminha (41°52'04.80"N /
8°51'18.80"W) in September 2021; 6) on sediment sam-
ples collected with a Van Veen grab sampler in Valenga
(42°00'58.20"N / 8°3929.09"W) in September 2020; and
7) on wood fragments sampled by hand in the saltmarsh
area of the Coura River (41°52'41.85"N / 8°50'4.77"W) in
January 2022.

Sampled hydrozoans were fixed and stored in 70% alco-
hol and deposited in the Natural History Museum of the Ibe-
rian Peninsula (NatMIP), Vila Nova de Cerveira, Portugal.

Data from scientific collections

We use the following acronyms and abbreviations for muse-
ums and scientific collections: 1) Calder’s manuscript (Cal-
der 2019a), via GBIF (Calder 2019b); 2) COAST (based
on the article by Humara-Gil and Cruz-Gémez (2018)); 3)
LINN (collections of The Linnean Society of London); 4)
MCZ-IZ (Invertebrate Zoology, Museum of Comparative
Zoology, Harvard University); 5) NHMD (Natural History
Museum of Denmark, also known as Zoological Museum of
the University of Copenhagen (ZMUC) or Statens Naturhis-
toriske Museum (SNM)); 6) NHMUK (Natural History
Museum, London, United Kingdom, also known as British
Museum (Natural History)—BM(NH)); 7) NMV-OZCAM
(National Museum of Victoria, Online Zoological Collec-
tions of Australian Museums); 8) RBCM (Royal British
Columbia Museum); 9) USNM (Smithsonian Institution,
National Museum of Natural History (former abbreviation:
NMNH)); 10) ZMA (Zoological Museum Amsterdam, also
known as Naturalis Biodiversity Center, Leiden, Nether-
lands; National Museum of Natural History, Naturalis in
Leiden; and RMNH—Rijksmuseum voor Natuurlijke His-
torie); 11) ZMB (Museum fiir Naturkunde Berlin-Zoolog-
ical Collections, also known as Zoologisches Museum der
Humboldt-Universitit zu Berlin).

Taxonomy, distribution, and ecological notes

Hydrozoans were identified and photographed with a Leica
EZ4W stereomicroscope, Nikon Eclipse 50i microscope,
Nikon SMZ800 stereomicroscope, and Nikon Digital Sight
D5-L1 camera. The following manuscripts were used for
information on taxonomy and ecological notes: Synopsis of
the British Fauna (Cornelius 1995; Schuchert 2012), Hand-
book of the marine fauna of North-West Europe (Hayward
and Ryland 2017), Portuguese manuscripts (Nobre 1903a,

b, 1937; Da Cunha 1940, 1944; Moura 2011; Moura et al.
2012a, b), and additional manuscripts (Cornelius 1979;
Schuchert 2004, 2010). The organization of the taxo-
nomic groups and information on synonyms were sought
through the website of the World Register of Marine Species
(WoRMS Editorial Board 2023). Type information, when
available, was primarily based on the Linnean collections
(The Linnean Society 2023), Global Biodiversity Informa-
tion Facility (GBIF 2023), original manuscripts, and related
papers.

Results
Taxonomic approach

A total of 19 species were identified, 18 of which constitute
new records for the main section of the river and one for
the saltmarsh area of the Coura River (Cordylophora caspia
(Pallas, 1771)). Four of these species are new records for
Portugal (Hydra viridissima Pallas, 1766; Hydra oligactis
Pallas, 1766, Diphasia fallax (Johnston, 1847), and Sertu-
laria cupressina Linnaeus, 1758), six are new records for
mainland Portugal (H. viridissima, H. oligactis, Gonothy-
raea loveni (Allman, 1859), Obelia dichotoma (Linnaeus,
1758), D. fallax, and S. cupressina), and one is a new record
for Southern Europe (D. fallax). The establishment of three
neotypes is also proposed based on Article 75 and the quali-
fying conditions of the International Commission on Zoo-
logical Nomenclature (ICZN 1999).

Phylum Cnidaria Hatschek, 1888

Subclass Hydroidolina Collins, 2000

Order Anthoathecata Cornelius, 1992a, b

Family Cordylophoridae von Lendenfeld, 1885

Genus Cordylophora Allman, 1844

Cordylophora caspia (Pallas, 1771) (Fig. 2a).

Synonyms: Tubularia caspia Pallas, 1771 (original
designation);

Bimeria baltica Stechow, 1927; Cordylophora albicola
Kirchenpauer in Busk, 1861; Cordylophora americana
Leidy, 1870; Cordylophora japonica 1td, 1951; Cordy-
lophora lacustris Allman, 1844; Cordylophora lacustris var.
otagoensis Fyfe, 1929; Cordylophora otagoensis Fyfe, 1929;
Cordylophora whiteleggi von Lendenfeld, 1887; Tubularia
cornea Aghardh, 1816.

Type material: Syntypes: ZMB 1473, 5943 (GBIF
2023).

Type locality: Caspian Sea (Pallas 1771; Schuchert 2004,
2022; Calder 2012).

Material examined: Colonies from Coura River Salt-
marsh, Minho River Basin, Portugal (41°52'41.85"N /
8°50'4.77"W) on January 18, 2022 (NatMIP-CHAh-0034).
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Fig.2 Hydrozoans collected
throughout International Minho
River Basin: a. Cordylophora
caspia (Pallas 1771); b. Hydra
viridissima Pallas 1766; c.
Hydra oligactis Pallas 1766 on
Egeria densa Planchon, 1846
leaf; d. Gonothyraea loveni
(Allman 1859); e. Obelia
dichotoma (Linnaeus 1758) on
bivalve Cerastoderma edule
(Linnaeus 1758); f. Obelia
geniculata (Linnaeus 1758).
Scales: 500 um: a, b, d, f;
2mm:c,e

Diagnosis: Monosiphonic randomly branched colonies
with sprouts directed upwards, up to 100 mm from meshed
stolons; whitish to brownish hydranths with 14 to 27 capil-
lary tentacles. Elliptical-like gonophores enclosed with yel-
lowish perisarc (Schuchert 2004, 2012; Hayward and Ryland
2017). Notes on medusae and reproductive features: Release
into planula when temperature reaches 10°C (Schuchert
2004); medusae Gaussian curve-shaped, with tentacles or
oral arms on manubrium (Schuchert 2012); reproductive
season during spring in Italy (Gravili et al. 2015).

Geographical distribution: Temperate to subtropical
waters (Schuchert 2012, 2022; Calder 2019a).

Distribution in Portugal: Santo André Lagoon, San-
tiago do Cacém (Correia et al. 2012); Tagus River estuary
(Conde et al. 2013); Minho River: upper estuary (Servia

@ Springer

et al. 2006) and lower estuary, Coura River Saltmarsh,
Minho River Basin (this study).

Ecological notes: Freshwater to brackish environments
(Calder 2012), including estuaries and coastal lagoons,
intertidal to depth of 85 m (Schuchert 2004, 2012); can
be found near aquatic plants (Pallas 1771), on rocks
(Teissier 1965), under stones, on molluscs, such as bar-
nacles (Gravili et al. 2015) and bivalves Dreissena spp.
(Schuchert 2012), on polychaete tubes of Ficopomatus
enigmaticus (Fauvel, 1923), plastic (Gravili et al. 2015),
and wood fragments (this study). Is considered an exotic
species (Conde et al. 2013).

Family Hydridae Dana, 1846

Genus Hydra Linnaeus, 1758

Hydra viridissima Pallas, 1766 (Fig. 2b).
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Synonyms: Chlorohydra viridissima (Pallas, 1766);
Hydra viridis Linnaeus, 1767

Type material: Unknown (GBIF 2023). Thus, we
propose here the designation of a neotype in the same
geographical type locality (European rivers) because the
name-bearing type specimen (i.e. holotype, lectotype,
syntype, or prior neotype) is possibly lost/destroyed
(Article 75 and qualifying conditions (ICZN 1999)): Nat-
MIP-CHAA-0038 from the International Minho River
deposited at the Natural History Museum of the Iberian
Peninsula, Vila Nova de Cerveira, Portugal (this study).

Type locality: European rivers (Linnaeus 1767), here
designated as International Minho River, Vila Nova de
Cerveira, Portugal (this study).

Material examined: Individuals from Interna-
tional Minho River, Vila Nova de Cerveira, Portugal
(41°5620.15"N / 8°44'59.43"W) on May 23, 2022: one
designated as neotype (NatMIP-CHAh-0038), and four
others (NatMIP-CHA-0040).

Diagnosis: Solitary freshwater anthoathecatan green-
ish polyps supported posteriorly by flat plate; hypostome
tapered, anteriorly with 4—11 tentacles. Ellipsoid stenotele
nematocysts (Schuchert 2012). Notes on medusae and
reproductive features: No medusae stage. Hermaphrodit-
ism with reproduction vegetative-like, mature eggs glob-
ular-shaped; reproductive season in summer (Schuchert
2010, 2012) and spring (this study).

Geographical distribution: Europe (Schuchert 2010,
2012). Other distributions need revision.

Distribution in Portugal: International Minho River,
Vila Nova de Cerveira (new record, this study). This is
the first taxonomic record of the species for Portugal.

Ecological notes: Freshwater to brackish habitats,
mainly in motionless (Schuchert 2010) and less polluted
waters (Pallas 1766); symbiotic with green algae Chlo-
rella sp. (Hamada et al. 2020); found on aquatic plants
(Schuchert 2012), such as E. densa (this study).

Hydpra oligactis Pallas, 1766 (Fig. 2c).

Synonyms: Hydra corala Elrod & Ricker, 1902; Hydra
dioecia Downing, 1905; Hydra fusca Linnaeus, 1767;
Hydra monoecia Downing, 1900; Hydra pallida Beard-
sley, 1904; Hydra rhaetica Asper, 1879; Hydra rhistica
Asper, 1880; Hydra roeselii Haacke, 1879; Pelmatohydra
oligactis (Pallas, 1766).

Type material: Unknown (GBIF 2023). Therefore,
we propose here the designation of a neotype in the same
geographical type locality (European freshwater environ-
ments), based on Article 75 and qualifying conditions
(ICZN 1999)): NatMIP-CHAhQ-0039 from International
Minho River, deposited in the Natural History Museum
of the Iberian Peninsula, Vila Nova de Cerveira, Portugal
(this study).

Type locality: European freshwater environments (Pallas
1766), here designated International Minho River, Vila Nova
de Cerveira, Portugal (this study).

Material examined: Individuals from the Interna-
tional Minho River, Vila Nova de Cerveira, Portugal
(41°56'20.15"N / 8°44'59.43"W) on May 23, 2022: one
designated as neotype (NatMIP-CHAhQ-0039), and seven
others (NatMIP-CHAh-0041).

Diagnosis: Solitary freshwater anthoathecatan brownish
polyps, supported posteriorly by flat plate; hypostome hemi-
spherical roof-like, anteriorly with 4—6 tentacles. Ellipsoid
stenotele nematocysts, with several size classes (Schuchert
2012). Notes on medusae and reproductive features: No
medusae stage. Typical dioecious, remarkably with veg-
etative reproduction (by buds), smooth to slightly prickly
mature eggs, embryotheca; reproductive season in summer
or autumn (Schuchert 2010, 2012).

Geographical distribution: Europe (Schuchert 2010,
2012). Other distributions need revision.

Distribution in Portugal: International Minho River,
Vila Nova de Cerveira (new record, this study). This is the
first taxonomic record of the species for Portugal.

Ecological notes: Freshwater environments (Pallas
1766); found under stones and on the leaves of aquatic plants
(Schuchert 2012), such as E. densa (this study).

Order Leptothecata Cornelius, 1992a, b

Family Campanulariidae Johnston, 1836

Genus Gonothyraea Allman, 1864

Gonothyraea loveni (Allman, 1859) (Fig. 2d).

Synonyms: Laomedea loveni Allman, 1859 (original
designation);

Calycella parkeri Hilgendorf, 1898; Gonothyraea hyalina
Hincks, 1866; Laomedea hyalina (Hincks, 1866); Obelia
loveni (Allman, 1859).

Type material: Syntypes: register code F59297 NMV-
OZCAM; ZMB 3523 (GBIF 2023).

Type locality: Cramond Island, Scotland (Allman 1859;
Cornelius 1982; Calder 2012).

Material examined: Colonies from International Minho
River, Caminha, Portugal (41°52'59"N / 8°50'14"W) col-
lected as glass eel fishing bycatch on May 21, 2020: second
half hour, depth of 3.3 m (NatMIP-CHLe-0011), third half
hour, depth of 3.4 m (NatMIP-CHLe-0012), fourth half
hour, depth of 3.9 m (NatMIP-CHLe-0013).

Diagnosis: Colonies orangish and directed upwards,
monosiphonic stem, randomly branched, around 30 mm,
with annulation posteriorly, and crawling stolon. Alternate
bell-shaped hydrothecal cups, with 14 cusps; gonothecae
obconical and straight anteriorly, 2-3 gonophores in each
projection (Cornelius 1982; Hayward and Ryland 2017).
Notes on medusae and reproductive features: Retained
reduced medusae stage until release of planulae (Cornelius
1982; Hayward and Ryland 2017).
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Geographical distribution: Atlantic Europe; Mediter-
ranean Sea; Atlantic America (Canada to Caribbean Sea,
Argentina); New Zealand (Schuchert 2022).

Distribution in Portugal: Azores, depth of 845 m (Rees
and White 1966; Cornelius 1982) and International Minho
River, Caminha (new record, this study). The present report
is the first record of the species for mainland Portugal.

Ecological notes: Usually in oceanic intertidal zone, but
some records at depths reaching 200 m (Cornelius 1982)
and one possible record at 845 m in Azores Archipelago
(Rees and White 1966); associated with plants, such as
brown algae (Hayward and Ryland 2017), e.g. Fucus sp.
(this study), as well as animals and inert bottom (Cornelius
1982) and salinity range up to 12 (Calder 1976). Condi-
tions on sampling day: temperature: 18 °C; salinity range:
3.8 —7.6; oxygen: 10.2 mg/l; pH: 7.5; water velocity range:
0.26 — 0.30 m/s.

Genus Obelia Péron & Lesueur, 1810

Obelia dichotoma (Linnaeus, 1758) (Fig. 2e).

Synonyms: Sertularia dichotoma Linnaeus, 1758 (origi-
nal designation);

Campanularia brasiliensis Meyen, 1834; Campanularia
caulini Delle Chiaje, 1841; Campanularia cavolinii Desh-
ayes & Edwards, 1836; Campanularia cheloniae Allman,
1888; Campanularia dichotoma (Linnaeus, 1758); Cam-
panularia maior Meyen, 1834;

Campanularia obtusidens Jaderholm, 1904; Eucope
articulata Agassiz, 1865; Eucope parasitica Agassiz, 1865;
Gonothyraea integra Fraser, 1940; Laomedea dichotoma
(Linnaeus, 1758); Laomedea divaricata McCrady, 1859;
Laomedea gracilis Dana, 1846; Laomedea sargassi Broch,
1913; Obelia Adelungi Hartlaub, 1884; Obelia alternata
Fraser, 1938; Obelia angulosa Bale, 1888; Obelia arruensis
Marktanner-Turneretscher, 1890; Obelia articulata (Agas-
siz, 1865); Obelia australis von Lendenfeld, 1885; Obelia
biserialis Fraser, 1948; Obelia borealis Nutting, 1901; Obe-
lia braziliensis (Meyen, 1834); Obelia cheloniae (Allman,
1888); Obelia chinensis Marktanner-Turneretscher, 1890;
Obelia commissuralis McCrady, 1859; Obelia congdoni
Hargitt, 1909; Obelia coughtreyi Bale, 1924; Obelia dubia
Nutting, 1901; Obelia equilateralis Fraser, 1938; Obelia
everta Hargitt, 1927; Obelia fragilis Calkins, 1899; Obelia
gracilis Calkins, 1899; Obelia griffini Calkins, 1899; Obelia
helgolandica Hartlaub, 1884; Obelia nigrocaulus Hilgen-
dorf, 1898; Obelia nodosa Bale, 1924; Obelia obtusidens
(Jaderholm, 1904); Obelia plicata Hincks, 1868; Obelia pyg-
maea Coughtrey, 1876; Obelia racemosa Fraser, 1941; Obe-
lia rhunicola Billard, 1901; Obelia sinuosa Leloup, 1935;
Obelia solowetzkiana Schydlwsky, 1902; Obelia surcularis
Calkins, 1899; Obelia tenuis Fraser, 1938; Obelia undotheca
Stechow, 1923; Schizocladium ramosum Allman, 1871.

Type material: Holotype: collection code COAST ID
2A3D2545BFOCFFC18CDFODAB371FF863.mc.12FC9EQ

@ Springer

EBFOCFFC18CDFOFAA3048FC12 (Humara-Gil and Cruz-
Gomez 2018; GBIF 2023). Paratypes: RBCM 976-00403-
001, 976-00403-002. Syntypes: MCZ-1Z COEL-396, 397,
NMV-OZCAM F58216, F58756, F59284; USNM 42639,
42,647, 43,758, 70,629, 70,840 (GBIF 2023).

Type locality: “Oceano” (Linnaeus 1758), designated as
United Kingdom (Schuchert 2022; GBIF 2023), remarkably
SW England (Cornelius 1975; Calder 2012; WoRMS Edito-
rial Board 2023).

Material examined: Colonies from International Minho
River, Caminha, Portugal (41°52'59"N / 8°50'14"W) col-
lected as glass eel fishing bycatch on May 21, 2020, third
half hour, depth of 3.4 m (NatMIP-CHLe-0010), and beam
trawl fishing (NatMIP-CHLe-0014).

Diagnosis: Unbranched or branched alternate hydroids
with monosiphonic stems, sometimes polysiphonic poste-
riorly, up to 350 mm. Internodes with several subdivisions,
stem emerging at nodes. Hydrotheca bell-like almost wider
than longer and around 15 thin posteriorly transversal lines;
hydrothecal rim corrugate-shaped. Gonothecae elongated
and uniformly widened, anteriorly tapered and with soft
collars (Cornelius 1975; Hayward and Ryland 2017). Notes
on medusae and reproductive features: Medusa flat-shaped
with four simple lips (Gravili et al. 2015); cnidome consti-
tuted by atrichous and basitrichous isorhizas, and atrichous
anisorhizas (Bouillon and Boero 2000); reproductive season
in summer (Cornelius 1995) or throughout the year in the
Mediterranean Sea (Gravili et al. 2015).

Geographical distribution: Atlantic Europe; Mediter-
ranean Sea; Azores Archipelago; Red Sea; South Africa;
North-West Atlantic to Caribbean Sea; California; Galapa-
gos Islands; Chile; Argentina; Australia and New Zealand
(Stechow 1923; Gravili et al. 2015; Hayward and Ryland
2017; Schuchert 2022).

Distribution in Portugal: Azores Archipelago (Rees
and White 1966; Schuchert 2022); Berlengas Archipelago
(Nobre 1937); International Minho River, Caminha (new
record, this study). The present report is the first record of
the species for mainland Portugal.

Ecological notes: Intertidal (Gravili et al. 2015) to
subtidal zones at depths reaching about 520 m (Ramil and
Vervoort 1992); colonies fixed/epibiotic on plants, sponges,
gorgonians and other hydrozoans, polychaete tubes, shells,
crustaceans, ascidians, bryozoans (Gravili et al. 2015), and
algae, e.g. Zonaria tournefortii (Lamouroux, 1805) (Moura
2011), on motionless/inert bottom (Hayward and Ryland
2017). Found on shell surface of brackish bivalve Ceras-
toderma edule (Linnaeus, 1758) (this study). Conditions
on sampling day: temperature: 18 °C; salinity: 3.8; oxygen:
10.2 mg/l; pH: 7.5; water velocity: 0.26 m/s.

Obelia geniculata (Linnaeus, 1758) (Fig. 2f).

Synonyms: Sertularia geniculata Linnaeus, 1758 (origi-
nal designation);
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Campanularia coruscans Schneider, 1898; Campanu-
laria geniculata (Linnaeus, 1758); Eucope alternata Agas-
siz, 1865; Eucope diaphana Agassiz, 1862; Eucope fusi-
formis Agassiz, 1865; Eucope polygena Agassiz, 1865;
Laomedea geniculata (Linnaeus, 1758); Laomedea lairii
Lamouroux, 1816; Monosklera pusilla von Lendenfeld,
1885; Obelia diaphana (Agassiz, 1862); Obelia geniculata
var. gaussi Vanhoffen, 1910; Obelia geniculata var. sub-
sessilis Jaderholm, 1904; Obelia gymnopthalma Spagnoli,
1871.

Type material: LINN 1298.19, 1298.20 (The Linnean
Society 2023). Syntype: register code F58768 NMV-
OZCAM (GBIF 2023).

Type locality: “Oceano” (Linnaeus 1758), designated
as Dover, United Kingdom (Cornelius 1975; Calder 2012,
2019a; GBIF 2023).

Material examined: Colonies from International Minho
River, La Guardia, Spain (41°52'17.43"N / 8°52'8.01"W)
collected as glass eel fishing bycatch on December 30, 2021
(NatMIP-CHLe-0032).

Diagnosis: Ramified upright monosiphonic stems around
50 mm with hydrothecae goblet-shaped and curved inter-
nodes with 1-5 posterior segmentations, emerging from
sinuous stolons. Oblong gonothecae anteriorly tapering and
moulding small central opening (Cornelius 1975, 1995;
Hayward and Ryland 2017). Notes on medusae and repro-
ductive features: Enlarged medusae with small or absent
velum, which may perform release from March to November
(Cornelius 1995) or January to November in Mediterranean
waters (Gravili et al. 2015).

Geographical distribution: Wide global distribution,
semi-cosmopolitan (Hayward and Ryland 2017), recorded
across all of Europe (including International Minho River,
La Guardia, Spain, new record, this study), also found in
Atlantic, Indo-Pacific, and Arctic Oceans as well as in Oce-
ania -Macquarie Island (Cornelius 1995).

Distribution in Portugal: Algarve continental shelf
(Dexter 1992); Sesimbra (Da Cunha 1940); Sines, Tagus
River, Peniche, Sao Pedro de Moel, Douro River mouth (Da
Cunha 1944); Leca da Palmeira, Matosinhos (Nobre 1903a).

Ecological notes: On plants, algae, such as Fucus spp.
(Vervoort 1993), leaves of kelp (Da Cunha 1940, 1944), such
as Laminaria ochroleuca Pylaie 1824 (Moura 2011); on
sponges, other hydrozoans, molluscs, ascidians, bryozoans,
seahorse Hippocampus guttulatus Cuvier, 1829, and crusta-
ceans (Gravili et al. 2015), e.g. decapod Polybius henslowii
Leach, 1820 (Nobre 1903a); found at depths reaching 35 m
(Vervoort 1993). Conditions on sampling day: temperature
range: 12.7 — 13.5 °C; salinity range: 3.3 — 35; oxygen range:
9.0—10.6 mg/l; pH range: 7.6 — 8.3; water velocity range:
0.19 - 0.29 m/s.

Superfamily Plumularioidea McCrady, 1859

Family Aglaopheniidae Marktanner-Turneretscher, 1890

Genus Aglaophenia Lamouroux, 1812

Aglaophenia pluma (Linnaeus, 1758) (Fig. 3a).

Synonyms: Sertularia pluma Linnaeus, 1758 (original
designation);

Aglaophenia cristata (Lamarck, 1816); Aglaophe-
nia pluma pluma (Linnaeus, 1758); Plumularia cristata
Lamarck, 1816; Plumularia pluma (Linnaeus, 1758).

Type material: LINN 1298.11, 1298.12, 1298.13 (The
Linnean Society 2023).

Type locality: “Oceano” (Linnaeus 1758), designated as
United Kingdom: Gannets Rock, Lundy (GBIF 2023).

Material examined: Colonies from International Minho
River, Caminha, Portugal, collected as glass eel fishing
bycatch, a) March 14, 2021 (41°52'76.62"N / 8°50'41.70"W):
fifth half hour, depth of 2.9 m (NatMIP-CHLe-0001); third
half hour, depth of 2.5 m (NatMIP-CHLe-0002); b) May
21,2020 (41°52'59"N / 8°50'14"W): second half hour, depth
of 3.3 m (NatMIP-CHLe-0003); third half hour, depth of
3.4 m (NatMIP-CHLe-0004); fourth half hour, depth of
3.9 m (NatMIP-CHLe-0005).

Diagnosis: Brownish to yellow-green colony plume-like
directed upward with monosiphonic stem, about 80 mm.
Hydrotheca funnel-like, longer than wide, with nine cusps
on rim, median globular nematotheca that emerge 1/2 to 1/3
of hydrotheca, and lateral nematotheca overtaking hydrothe-
cal rim somewhat (Svoboda and Cornelius 1991). Corbulae
have 5 to 8 transversal ridges (in males) or fused (in females)
(Hayward and Ryland 2017). Notes on medusae and repro-
ductive features: With planular stage, hatched into corbula;
reproductive season between April and October (Cornelius
1995) or almost the entire year in the Mediterranean Sea
(Gravili et al. 2015).

Geographic distribution: Atlantic Europe; Mediterra-
nean Sea; Macaronesia (excluding Madeira Archipelago);
African continent; North Atlantic American continent; Car-
ibbean Sea; Japan; Australia (Svoboda and Cornelius 1991;
Ramil et al. 1998; Moura 2011; Schuchert 2022).

Distribution in Portugal: Azores Archipelago (Rees
and White 1966; Cornelius 1992b; Moura 2011); Madeira
Island, Berlengas Archipelago (Nobre 1937; Moura 2011;
Moura et al. 2012b); Algarve: Albufeira, Carvoeiro, Alvor,
Lagos, Sagres (Moura 2011), Portimao (Da Cunha 1944),
Praia da Luz (Svoboda and Cornelius 1991) and continental
shelf (Dexter 1992); Vila Nova de Milfontes, Pessegueiro
Island, Sesimbra, Sdo Julido da Barra, Cascais (Da Cunha
1940); Porto Covo, Sines, Viana do Castelo (Moura 2011);
Setubal, Cruz Quebrada, Oeiras, Cascais, Figueira da Foz
(Buarcos), Douro River mouth (Da Cunha 1944); Esto-
ril (Nobre 1903b); Leca da Palmeira, Matosinhos (Nobre
1903a); International Minho River, Caminha (new record,
this study).

Ecological notes: Colonies may grow on seaweeds
(Gravili et al. 2015), such as Halidrys spp., Cystoseira spp.,
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Fig.3 Hydrozoans collected
throughout International Minho
River Basin: a. Aglaophenia
pluma (Linnaeus 1758); b.
Aglaophenia tubulifera (Hincks
1861); ¢. Gymnangium mon-
tagui (Billard 1912); d. Nemer-
tesia antennina (Linnaeus
1758); e. Sertularella ellisii
(Deshayes & Milne Edwards,
1836); f. Sertularella polyzonias
(Linnaeus 1758); g. Abietinaria
abietina (Linnaeus 1758).
Scales: 250 pm: d; 500 pm: f;

Il mm:a,b,c,e, g

Sargassum spp. Laminaria spp., on the decapod Maja squin-
ado (Herbst, 1788), as well as on sponges (Da Cunha 1940),
rocks (Moura 2011), carbonate concretions, anthozoans and
other hydrozoans, shells, crustaceans and bryozoans (Gravili
et al. 2015); reaching depths of 20 m, between rock channels
in deep pools containing aquatic plants—possibly eelgrasses
(Nobre 1903a; Teissier 1965; Svoboda and Cornelius 1991;
Hayward and Ryland 2017), and on seagrass Posidonia sp.
(Gravili et al. 2015). Conditions on sampling day (March
14): temperature: 13.5 °C; salinity 34.4; oxygen: 9.1 mg/l;
pH: 8.2; water velocity: 0.23 m/s; on May 21, temperature:
18 °C; salinity range: 1.1 — 7.6; oxygen: 10.3 mg/l; pH: 7.7;
water velocity range: 0.20 — 0.30 m/s.

Aglaophenia tubulifera (Hincks, 1861) (Fig. 3b).

Synonyms: Plumularia tubulifera Hincks, 1861 (original
designation);

Aglaophenia filicula Allman, 1883; Plumularia tubulifera
Hincks, 1861

Type material: Possibly deposited at Great North
Museum: Hancock (Svoboda and Cornelius 1991).

Type locality: SW England: Cornwall (Hincks 1861).
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Material examined: Colonies from International Minho
River, Caminha, Portugal, collected as glass eel fishing
bycatch, a) May 21, 2020 (41°52'59"N / 8°50'14"W): second
half hour, depth of 3.3 m (NatMIP-CHLe-0006); b) March
14, 2021 (41°52"76.62"N / 8°50'41.70"W): fifth half hour,
depth of 2.9 m (NatMIP-CHLe-0007).

Diagnosis: Colonial structure upwards, with monosi-
phonic feathered stems to around 60 mm. Hydrotheca gut-
ter-like, anteriorly nine cusps on rim (median one longer
than others), medially with nematotheca tube-like extending
almost outward to hydrothecal cusps. Corbulae with 8§ to 13
transversal ridges (Hayward and Ryland 2017). Notes on
medusae and reproductive features: Reproductive season in
summer (Cornelius 1995).

Geographical distribution: Eastern North Atlantic,
Mediterranean Sea (Svoboda and Cornelius 1991; Hayward
and Ryland 2017; Schuchert 2022).

Distribution in Portugal: Azores Archipelago (Rees
and White 1966; Cornelius 1992b; Moura 2011); Sesim-
bra (Svoboda and Cornelius 1991); Berlengas Archipelago
(Da Cunha 1944; Moura 2011), Viana do Castelo (Moura
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et al. 2012b); and International Minho River, Caminha (new
record, this study).

Ecological notes: Found on hard bottoms, such as rock
(Moura 2011), encrusting bryozoan Smittina spp., seaweed
Halidrys spp. (Teissier 1965) and coralline Jania rubens
(Linnaeus 1758) (Da Cunha 1944); typical subtidal (Hay-
ward and Ryland 2017), at depths of 8 to 98 m (Rees and
White 1966). Conditions on sampling day (March 14): tem-
perature range: 11.3 — 13.5 °C; salinity range: 0.24 — 35.0;
oxygen range: 9.1 — 11.1 mg/l; pH range: 7.4 — 8.3; water
velocity range: 0.13 — 0.23 m/s. On May 21, temperature:
18.2 °C; salinity: 1.1; oxygen: 10.3 mg/l; pH: 7.3; water
velocity: 0.20 m/s.

Genus Gymnangium Hincks, 1874.

Gymnangium montagui (Billard, 1912) (Fig. 3c).

Synonyms: Halicornaria montagui Billard, 1912 (origi-
nal designation);

Gymnangium pennatulum (Ellis & Solander, 1786).

Type material: Unknown (GBIF 2023). Thus, we pro-
pose here the designation of a neotype in the same geo-
graphical type locality (European Northeast Atlantic Ocean),
because name-bearing type specimen (i.e. holotype, lecto-
type, syntype or prior neotype) is possibly lost/destroyed
(Article 75 and qualifying conditions ( ICZN 1999)): Nat-
MIP-CHLe-0008 from International Minho River, depos-
ited at Natural History Museum of Iberian Peninsula, Vila
Nova de Cerveira, Portugal (this study).

Type locality: France: Roscoff (Billard 1912), Interna-
tional Minho River (this study).

Material examined: Colonies from International Minho
River, Caminha, Portugal, collected as glass eel fishing
bycatch, May 21, 2020 (41°52'59”N / 8°50'14"W): third
half hour, depth of 3.4 m (NatMIP-CHLe-0008); fourth
half hour, depth of 3.9 m (NatMIP-CHLe-0009).

Diagnosis: Upward yellowish colony feather-like with
monosiphonic stem up to 150 mm and alternate ramifica-
tions arranged in two rows. Hydrotheca goblet-like with two
opposite cusps and with external median tapered nemato-
theca extending outward beyond edge of hydrotheca, free
for most of length. Unclosed gonothecae supported on a
stem (Billard 1912; Hayward and Ryland 2017). Notes on
medusae and reproductive features: Reproductive season in
August (Teissier 1965).

Geographical distribution: Eastern North Atlantic,
Mediterranean Sea (Hayward and Ryland 2017; Schuchert
2022).

Distribution in Portugal: Sagres, Porto Covo (Moura
2011); Sines, Berlengas Archipelago, Viana do Castelo
(Moura 2011; Moura et al. 2012b); and International Minho
River, Caminha (new record, this study).

Ecological notes: Typical subtidal (may be found in par-
tially exposed environment) on hard substrate (Hayward and
Ryland 2017), such as rock (Moura 2011), at depths of 60 to

80 m (Teissier 1965). Conditions on sampling day: tempera-
ture: 15.4 °C; salinity range: 18.0 — 28.4; oxygen: 9.5.2 mg/l;
pH: 8.5; water velocity range: 0.18 — 0.24 m/s.

Family Plumulariidae McCrady, 1859

Genus Nemertesia Lamouroux, 1812

Nemertesia antennina (Linnaeus, 1758) (Fig. 3d).

Synonyms: Sertularia antennina Linnaeus, 1758 (origi-
nal designation);

Antennularia antennina (Linnaeus, 1758); Antennularia
cruciata Pieper, 1881; Antennularia indivisa Lamarck,
1816; Antennularia pentasticha Pieper, 1880; Nemertesia
antennina irregularis (Quelch, 1885); Nemertesia irregu-
laris (Quelch, 1885); Nemertesia perrieri var. antennoides
(Billard, 1901); Nemertesia pinnata (Nutting, 1900).

Type material: LINN 1298.15 (The Linnean Society
2023).

Type locality: “Oceano” (Linnaeus 1758), designated as
United Kingdom (Moura et al. 2012a).

Material examined: Colonies from International Minho
River, La Guardia, Spain, collected as glass eel fishing
bycatch, December 30, 2021 (41°52'17.43"N / 8°52'8.01"W)
(NatMIP-CHLe-0031).

Diagnosis: Erect monosiphonic unbranched stems reach-
ing 350 mm, with two internodes between goblet-shaped
hydrothecae. Hydrocaulus coenosarc yellowish-orange
(Gravili et al. 2015). Oblong one-side curved gonothecae
(Cornelius 1995; Hayward and Ryland 2017). Notes on
medusae and reproductive features: Planular dispersion (one
per gonotheca), with modified small medusae (Cornelius
1995); reproductive season in September in Mediterranean
waters—Tyrrhenian Sea (Stechow 1923).

Geographical distribution: Arctic and Atlantic Oceans,
Mediterranean Sea (Stechow 1923; Cornelius 1995; Hay-
ward and Ryland 2017); International Minho River, La
Guardia, Spain (new record, this study).

Distribution in Portugal: Azores (Rees and White
1966; Moura 2011) and Madeira archipelagos (Cornelius
1995); Sagres, Porto Covo, Sines, Berlengas Archipelago
(Moura 2011); Sado River estuary (Dexter 1992); Setubal
(Da Cunha 1940, 1944); Estoril (Nobre 1903b); Peniche
(Nobre 1937); Porto municipality (Da Cunha 1944); P6voa
de Varzim (Nobre 1903a); Viana do Castelo (Moura 2011).

Ecological notes: Found from offshore to the sublitto-
ral zone (Hayward and Ryland 2017) reaching depths of
1500 m (Gravili et al. 2015). Sampled with fishing nets
denominated “rasqueiras” (Nobre 1903a). Colonies grow
on hard bottoms, e.g. rock (Moura 2011), corals, and shells
(Gravili et al. 2015), as well as on sandy beaches (Hay-
ward and Ryland 2017), at depths reaching 80 m (Vervoort
1993). Conditions on sampling day: temperature range: 12.7
— 13.5 °C; salinity range: 3.3 — 35; oxygen range: 9.0—
10.6 mg/l; pH range: 7.6 — 8.3; water velocity range: 0.19
—0.29 m/s.
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Superfamily Sertularioidea Lamouroux, 1812

Family Sertularellidae Maronna, Miranda, Pefia Cantero,
Barbeitos, Marques, 2016

Genus Sertularella Gray, 1848

Sertularella ellisii (Deshayes & Milne Edwards, 1836)
(Fig. 3e).

Synonyms: Sertularia ellisii Deshayes & Milne-Edwards,
1836 (original designation);

Sertularella polyzonias var. ellisi.

Type material: Unknown.

Type locality: European seas (Deshayes and Milne-
Edwards 1836), designated as north coast of Kent, England
(Vervoort 1993).

Material examined: Colonies from International Minho
River, Caminha, Portugal, collected as glass eel fishing
bycatch, May 21, 2020): second half hour, depth of 3.3 m
(41°52'59.00"N / 8°50'14.00"W) (NatMIP-CHLe-0035).

Diagnosis: Upright monosiphonic stems, ramified softly,
reaching to around 35 mm; hydrothecae bottle-shaped with
four cusps anteriorly. Oblong segmented gonothecae with
tapered opening (Ramil et al. 1992; Hayward and Ryland
2017). Notes on medusae and reproductive features: With
planular stage, incubated in external acrocyst (Cornelius
1995); reproductive season from February to September
(Ramil et al. 1992) or January to November in Mediterra-
nean Sea (Gravili et al. 2015).

Geographical distribution: Atlantic Europe and Medi-
terranean Sea (Ramil et al. 1992; Moura 2011; Gravili et al.
2015; Hayward and Ryland 2017).

Distribution in Portugal: Azores and Madeira Archipel-
agos (Medel and Vervoort 1998); Sagres, Cascais, Berlen-
gas Archipelago (Moura 2011); International Minho River,
Caminha (new record, this study).

Ecological notes: Colonies grow on sandy and muddy
environments (Vervoort 1993), rocky bottom (Moura 2011),
red algae Corallina spp., brown algae Cystoseira spp., sea-
grass Posidonia spp., ascidians, sponges, and other hydro-
zoans (Gravili et al. 2015) from intertidal to sublittoral habi-
tats (Hayward and Ryland 2017) at around to 90 m in depth
(Gravili et al. 2015). Conditions on sampling day: tempera-
ture: 15.4 °C; salinity: 9.1; oxygen: 10.1 mg/l; pH: 7.9; water
velocity: 0.24 m/s.

Remarks: Despite the current validity of this species
(WoRMS Editorial Board 2023), a review of the phyloge-
netic systematics is needed due to its nomenclatural instabil-
ity (Cornelius 1979, 1995).

Sertularella polyzonias (Linnaeus, 1758) (Fig. 3f).

Synonyms: Sertularia polyzonias Linnaeus, 1758 (origi-
nal designation);

Sertularella falsa Millard, 1957.

Type material: LINN 1298.21, LINN 1298.22, LINN
1298.23, LINN 1298.24 (The Linnean Society 2023). Para-
type (GBIF Taxon interpretation): Deposited at NHMUK,
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register code 1957.4.26.42, labelled as Sertularella falsa
Millard, 1957 (GBIF 2023).

Type locality: “Oceano” (Linnaeus 1758), north coast of
Kent, England (Cornelius 1979; Calder 2012).

Material examined: Colonies from International Minho
River, Caminha, Portugal, collected as glass eel fishing
bycatch, March 14, 2021): third half hour, depth of 2.5 m
(41°52"76.62"N / 8°50'41.70"W) (NatMIP-CHLe-0029).

Diagnosis: Yellowish branched colonies directed upright
with monosiphonic stem around 50 mm. Smooth to softly
wrinkled hydrothecae anteriorly with 4 cusps; elliptical
crinkled gonothecae (Cornelius 1995; Hayward and Ryland
2017). Notes on medusae and reproductive features: With
planktonic larval stage, brooding in acrocyst; reproductive
season in summer (Cornelius 1979, 1995) or throughout the
entire year in Mediterranean waters (Gravili et al. 2015).

Geographical distribution: Atlantic and Arctic Oceans,
Mediterranean Sea, Red Sea (Cornelius 1995; Hayward and
Ryland 2017; WoRMS Editorial Board 2023).

Distribution in Portugal: Azores Archipelago (Rees and
White 1966; Cornelius 1992b; Moura 2011); Algarve: Olhdo
(Nobre 1937), Faro (Culatra Island) (Da Cunha 1944), con-
tinental shelf (Dexter 1992); Sines, Sesimbra, Porto munic-
ipality (Da Cunha 1944); Berlengas Archipelago (Moura
2011); P6évoa de Varzim (Nobre 1903a); Viana do Castelo
(Moura 2011); and International Minho River, Caminha
(new record, this study).

Ecological notes: This species may be found along the
coast collected in fishing nets denominated “rasqueiras”
(Nobre 1903a) from the intertidal to subtidal zone at depths
reaching 300 m (Hayward and Ryland 2017). Colonies grow
on algae, seagrasses, such as Posidonia oceanica (Linnaeus
1767) and Zostera spp., on other hydrozoans, and calcareous
substrata, including polychaete tubes and dead gorgonians
(Gravili et al. 2015). Conditions on sampling day: tempera-
ture: 13.4 °C; salinity: 32.5; oxygen: 9.2 mg/l; pH: 8.2; water
velocity: 0.27 m/s.

Family Sertulariidae Lamouroux, 1812

Genus Abietinaria Kirchenpauer, 1884

Abietinaria abietina (Linnaeus, 1758) (Fig. 3g).

Synonym: Sertularia abietina Linnaeus, 1758 (original
designation).

Type material: LINN 1298.4 (The Linnean Society
2023).

Type locality: “Oceano” (Linnaeus 1758), designated as
south coast of England (Cornelius 1979; Calder 2012).

Material examined: Colonies from International Minho
River, La Guardia, Spain, collected as glass eel fishing
bycatch, December 30, 2021 (41°52'17.43"N / 8°52'8.01"W)
(NatMIP-CHLe-0030).

Diagnosis: Erect randomly branched monosiphonic
stems up to 300 mm; hydrothecae bottle-shaped (some
anteriorly pink to reddish, this study) with anterior
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opening curved dorsally. Lengthened-oblong gonothecae
tapered posteriorly with anterior end (Cornelius 1979,
1995; Hayward and Ryland 2017). Notes on medusae and
reproductive features: Embryos emerging in external acro-
cyst; reproductive season in winter and spring (Cornelius
1979, 1995; Hayward and Ryland 2017).

Geographical distribution: Baltic Sea; North Atlantic
Ocean, Mediterranean Sea, North Pacific Ocean, Japan,
Madagascar (Cornelius 1979, 1995; Hayward and Ryland
2017); International Minho River, La Guardia, Spain (new
record, this study).

Distribution in Portugal: Madeira Archipelago (Cor-
nelius 1995); Berlengas Archipelago (Nobre 1937), Porto
municipality (Da Cunha 1944); Viana do Castelo (Moura
2011); Caminha (Moledo do Minho) (Nobre 1903a).

Fig.4 Hydrozoans collected
throughout International Minho
River Basin: a. Amphisbetia
distans (Lamouroux 1816); b.
Amphisbetia operculata (Lin-
naeus 1758); ¢. Diphasia fallax
(Johnston, 1847); d. Dynamena
pumila (Linnaeus 1758); e.
Sertularia cupressina Linnaeus
1758; £. Thuiaria articulata
(Pallas 1766). Scales: 500 um:
a,c,d; 1 mm: b, e, f

Ecological notes: On algae (Nobre 1903a), pebbles,
shells, and sandy bottoms, at depths reaching 10 m (Cor-
nelius 1979, 1995; Hayward and Ryland 2017). Conditions
on sampling day: temperature range: 12.7 — 13.5 °C; salinity
range: 3.3 — 35; oxygen range: 9.0—10.6 mg/l; pH range:
7.6 — 8.3; water velocity range: 0.19 — 0.29 m/s.

Genus Amphisbetia Agassiz, 1862

Amphisbetia distans (Lamouroux, 1816) (Fig. 4a).

Synonyms: Dynamena distans Lamouroux, 1816 (origi-
nal designation);

Dynamena secunda Heller, 1868; Sertularia distans
(Lamouroux, 1816); Sertularia distans var. gracilis (Lam-
ouroux, 1816); Sertularia erasmoi Vannucci, 1946; Sertu-
laria gracilis Hassal, 1848; Sertularia lamourousii Deshayes
& Milne Edwards, 1836; Sertularia stookeyi Nutting, 1904;
Tridentata distans (Lamouroux, 1816).
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Type material: Possible holotype (but no site/museum
designation): taxon ID 9E4CE23AFF81F10EFF0360DB-
FA7429F1.taxon (GBIF 2023). Syntypes: USNM 19710,
19,711; NMV-OZCAM F60330 (GBIF 2023).

Type locality: Atlantic Ocean (Lamouroux 1816), pos-
sibly in northern zone.

Material examined: Colonies from International Minho
River, Caminha, Portugal, collected as glass eel fishing
bycatch, May 21, 2020 (41°52'59"N / 8°50'14"W): first half
hour, depth of 3.3 m (NatMIP-CHLe-0019); second half
hour, depth of 3.3 m depth (NatMIP-CHLe-0020); third
half hour, depth of 3.4 m (NatMIP-CHLe-0021); fourth half
hour, depth of 3.9 m (NatMIP-CHLe-0022).

Diagnosis: Uniformly brownish erect colonies, approxi-
mately 30 mm, ramified little, with hydrothecal cups sym-
metrically arranged about 30% anteriorly directed outward,
tapering posterior end with 2-3 teeth. Internode evenly of
same width throughout colony. Gonothecae elliptical with
anterior opening. Notes on medusae and reproductive fea-
tures: With planular stage, possibly hatched in acrocyst;
reproductive season spring to summer (Cornelius 1995).

Geographical distribution: British Isles, Mediterranean
Sea (Ramil and Vervoort 1992; Hayward and Ryland 2017),
France: Roscoff (Billard 1912), Portugal (Nobre 1903a; Cor-
nelius 1992b; Moura 2011), North-West Atlantic (Calder
2019a; Schuchert 2022).

Distribution in Portugal: Azores (Rees and White 1966;
Cornelius 1992b) and Madeira Archipelagos (Moura 2011);
Sagres, Aljezur, Vila Nova de Milfontes, Porto Covo, Sines,
Cascais, Ericeira, Berlengas Archipelago (Moura 2011);
Sesimbra (Da Cunha 1944); Douro River mouth (Leixdes
Port) (Nobre 1903a; Da Cunha 1944); Viana do Castelo
(Moura 2011); and International Minho River, Caminha
(new record, this study).

Ecological notes: Usually found in intertidal to subtidal
zone up to 60 m depth (Calder 2019a), and possibly until
826 m (Ramil and Vervoort 1992), on rock (Moura 2011),
on seaweed surfaces (Nobre 1903a), e.g. Sargassum spp.
(Calder 2019a), and associated with bryozoans, other hydro-
zoan species, and eventually other organisms (Hayward and
Ryland 2017). Conditions on sampling day: temperature:
18 °C; salinity range: 1.1 —7.6; oxygen: 10.3 mg/l; pH: 7.7,
water velocity range: 0.20 — 0.30 m/s.

Amphisbetia otalizing (Linnaeus, 1758) (Fig. 4b).

Synonyms: Sertularia otalizing Linnaeus, 1758 (original
designation);

Amphisbetia pulchella (D’ Orbigny, 1846); Dynamena
otalizing (Linnaeus, 1758); Dynamena pulchella d’Orbigny,
1842; Sertularia aperta Allman, 1885.

Type material: NHMUK 1927.1.1.2 / ecatalogue:
658,656 (GBIF 2023).

Type locality: “Oceano” (Linnaeus 1758), designated as
South Africa: Cape of Good Hope (GBIF 2023).
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Material examined: Colonies from International Minho
River, Caminha, Portugal, collected as glass eel fishing
bycatch, May 21, 2020 (41°52'59"N / 8°50'14"W): fourth
half hour, depth of 3.9 m (NatMIP-CHLe-0023).

Diagnosis: Colonies growing upright, reaching 100 mm,
at times 160 mm (Da Cunha 1940), sprawling growth,
hydrotheca cylindrical-shaped (Cornelius 1995), arranged
suboppositely, with two asymmetrical cusps (Hayward and
Ryland 2017). Smooth gonothecae globular-like with open-
ing at anterior edge (Hayward and Ryland 2017). Colour
yellowish with reddish ribs (above each hydrothecal pair).
Notes on medusae and reproductive features: Individuals are
released at sunrise (Teissier 1922), small ones mature into
gonotheca (Hayward and Ryland 2017), reproductive season
spring to summer (Cornelius 1995).

Geographical distribution: Europe (Lamouroux 1816;
Schuchert 2022): British Isles (Cornelius 1995), France (Bil-
lard 1912), Portugal (Da Cunha 1940; Cornelius 1992b),
Mediterranean Sea (Hayward and Ryland 2017); Java Island,
Africa (Cornelius 1995), Argentina (Genzano 1990), Chile
(Cornelius 1995); New Zealand (Cairns et al. 2009).

Distribution in Portugal: Azores Archipelago (Cor-
nelius 1992b; Moura 2011); Sagres (Nobre 1937), Aljezur,
Porto Covo (Moura 2011); Pessegueiro Island, Berlengas
Archipelago (Da Cunha 1940); Sines, Setubal, Douro River
mouth (Da Cunha 1944); Viana do Castelo (Moura 2011);
and International Minho River, Caminha (new record, this
study).

Ecological notes: Associated to kelp holdfasts (Billard
1912; Cornelius 1995), on cirriped Balanus spp. (Da Cunha
1940) and on rock (Moura 2011). Conditions on sampling
day: temperature: 18.0 °C; salinity 7.6; oxygen: 10.3 mg/l;
pH: 7.9; water velocity: 0.3 m/s.

Genus Diphasia Agassiz, 1862

Diphasia fallax (Johnston, 1847) (Fig. 4c).

Synonyms: Sertularia fallax Johnston, 1847 (original
designation);

Diphasia wandeli Levinsen, 1893; Nigellastrum fallax
(Johnston, 1847).

Type material: NHMD-98287 (GBIF 2023). Possibly
syntypes: BM(NH)-NHMUK 1847.9.22.24a; 1847.9.22.29;
1847.9.22.30; 1847.9.22.31 (Cornelius 1979).

Type locality: North Sea, northeast coast of Britain (Cor-
nelius 1979; Calder 2012; WoRMS Editorial Board 2023).

Material examined: Colonies from International Minho
River, Caminha, Portugal, collected as glass eel fishing
bycatch, March 14, 2021: fifth half hour, depth of 2.5 m
(41°52'76.62"N / 8°50'41.70"W) (NatMIP-CHLe-0036).

Diagnosis: Upright-branched monosiphonic stems up
to 100 mm, with tubular subadnate hydrothecae arranged
in pairs side by side. Gonothecae inverted bottom-shaped
anteriorly 4-horned (spines) (Cornelius 1979, 1995; Hay-
ward and Ryland 2017). Notes on medusae and reproductive
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features: With planular stage, hatched in acrocyst; reproduc-
tive season between May and July (Cornelius 1979, 1995;
Hayward and Ryland 2017).

Geographical distribution: North European and Ameri-
can Atlantic (USA) to Arctic Oceans (Cornelius 1995; Hay-
ward and Ryland 2017; Gil and Ramil 2017). The present
report is the first record of the species for Southern Europe
(new record, this study).

Distribution in Portugal: International Minho River,
Caminha (new record, this study).

Ecological notes: In middle sublittoral waters to depths
of 250 m (Hayward and Ryland 2017); epizoic on hydro-
zoans Aglaophenopsis spp. And Thuiaria spp. (Cornelius
1995). Conditions on sampling day: temperature: 13.5 °C;
salinity 34.4; oxygen: 9.1 mg/l; pH: 8.3; water velocity:
0.23 m/s.

Genus Dynamena Lamouroux, 1812

Dynamena pumila (Linnaeus, 1758) (Fig. 4d).

Synonym: Sertularia pumila Linnaeus, 1758 (original
designation).

Type material: LINN 1298.1, 1298.2 (The Linnean Soci-
ety 2023).

Type locality: “Oceano” (Linnaeus 1758), designated
as Rottingdean, Sussex, England (Cornelius 1979; Calder
2012; GBIF 2023).

Material examined: Colonies from International Minho
River, Caminha, Portugal (41°52'59”"N / 8°50'14"W), col-
lected as glass eel fishing bycatch on May 21, 2020: first
half hour, depth of 3.3 m (NatMIP-CHLe-0015), second
half hour, depth of 3.3 m (NatMIP-CHLe-0016), third half
hour, depth of 3.4 m (NatMIP-CHLe-0017), fourth half
hour, depth of 3.9 m (NatMIP-CHLe-0018).

Diagnosis: Erect unramified monosiphonic stems around
30 mm, with tubular subadnate hydrothecae arranged in
pairs side by side. Oblong gonothecae softly wrinkled with
enlarged anterior opening (Cornelius 1995; Hayward and
Ryland 2017). Notes on medusae and reproductive features:
With planular stage hatched in acrocyst; reproductive season
spring to summer (Cornelius 1995; Hayward and Ryland
2017).

Geographical distribution: Arctic Ocean to North Euro-
pean Atlantic (Cornelius 1995; Calder 2012; Hayward and
Ryland 2017).

Distribution in Portugal: Berlengas Archipelago (Da
Cunha 1944); [lhavo (Barra Beach) (Moura 2011); Douro
River mouth (Nobre 1903a); International Minho River,
Caminha (new record, this study).

Ecological notes: From intertidal to upper sublittoral
zones (Cornelius 1995), in marine and brackish environ-
ments (Hayward and Ryland 2017) on seaweed (Moura
2011), such as Ascophyllum nodosum (Linnaeus, 1753)
and Fucus spp. (Cornelius 1979), rocky shore (Hayward
and Ryland 2017), encrusting algae and sponges on rocks

(Nobre 1903a). Conditions on sampling day: temperature:
18 °C; salinity range: 1.1 — 7.6; oxygen: 10.3 mg/l; pH:
7.7; water velocity range: 0.20 — 0.30 m/s.

Genus Sertularia Linnaeus 1758

Sertularia cupressina Linnaeus, 1758 (Fig. 4e).

Synonym: Thuiaria cupressina Linnaeus, 1758

Type material: LINN 1298.5, 1298.6 (Cornelius 1979;
The Linnean Society 2023).

Type locality: “Oceano” (Linnaeus 1758), designated
as India (The Linnean Society 2023).

Material examined: Colonies from International
Minho River, Portugal: Caminha, collected as glass eel
fishing bycatch, May 21, 2020 (41°52'59"N / 8°50'14"W):
first half hour, depth of 3.3 m (NatMIP-CHLe-0024);
second half hour, depth of 3.3 m (NatMIP-CHLe-0025);
third half hour, depth of 3.4 m (NatMIP-CHLe-0026);
fourth half hour, depth of 3.9 m (NatMIP-CHLe-0027);
Cristélo, through Van Veen dredging, September 24, 2020
(42°00'58.20"N / 8°39'29.09"W) (NatMIP-CHLe-0028).

Diagnosis: Tuft-like spread helical monosiphonic
branched stems around 600 mm, known as “sea cypress”
(Cornelius 1995; Hayward and Ryland 2017), hydrothecae
quasi-adnate arranged semi-oppositely, posterior section
enlarged and tapering anteriorly (Cornelius 1979). Gono-
thecae narrowed putter-shaped, distally with ring-shaped
openings and lateral spines (Cornelius 1995). Notes on
medusae and reproductive features: With planular stage,
growing in acrocyst (Hayward and Ryland 2017); repro-
ductive season from March to November (Cornelius 1979,
1995).

Geographical distribution: Arctic Ocean to North Euro-
pean and American Atlantic, Mediterranean Sea, North
Pacific Ocean (Cornelius 1979, 1995; Hayward and Ryland
2017; WoRMS Editorial Board 2023).

Distribution in Portugal: International Minho River:
municipalities of Caminha and Valenca (Cristélo) (new
record, this study). This is the first taxonomic record of
the species for Portugal.

Ecological notes: Found in sandy and rocky marine envi-
ronments at depths to 100 m (Cornelius 1979, 1995; Hay-
ward and Ryland 2017) and on river sediment (this study).
Conditions on sampling day: temperature: 18 °C; salinity
range: 1.1 —7.6; oxygen: 10.3 mg/l; pH: 7.7; water velocity
range: 0.20 — 0.30 m/s.

Genus Thuiaria Fleming, 1828

Thuiaria articulata (Pallas, 1766) (Fig. 4f).

Synonyms: Sertularia articulata Pallas, 1766 (original
designation);

Dymella articulata (Pallas, 1766); Salacia articulata
(Pallas, 1766); Sertularia lonchitis Ellis & Solander, 1786;
Thuiaria barentsi Naumov, 1960; Thuiaria kolaénsis Jader-
holm, 1909; Thuiaria lichenastrum (Linnaeus, 1758); Thui-
aria lonchitis (Ellis & Solander, 1786).
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Type material: Neotype: register code 1893.2.28.13,
labelled as Sertularia articulata Pallas, 1766 (Cornelius
1979). Paratype: register code NHMUK 1962.10.10.21 /
ecatalogue: 668,969, labelled as Thuiaria barentsi Naumov,
1960 (GBIF 2023).

Type locality: Lancashire, England (Cornelius 1979).
White Sea, Russia (based on paratype) (GBIF 2023).

Material examined: Colonies from International Minho
River, La Guardia, Spain, collected as glass eel fishing
bycatch, December 30, 2021 (41°52'17.43"N / 8°52'8.01"W)
(NatMIP-CHLe-0033).

Diagnosis: Upright brownish branched stems up to
250 mm, alternate hydrothecae goblet-like and anterior
tapered end. Gonothecae slightly ellipsoid with opening
ring-shaped (Cornelius 1979, 1995; Hayward and Ryland
2017). Notes on medusae and reproductive features: With
planular stage, hatched in acrocyst (Hayward and Ryland
2017); reproductive season from March to May (Cornelius
1979, 1995).

Geographical distribution: Arctic Ocean to United
Kingdom; International Minho River, La Guardia, Spain
(new record, this study).

Distribution in Portugal: Viana do Castelo (Moura
2011).

Ecological notes: Found on hard bottom, e.g. rock
(Moura 2011) and shells (Cornelius 1995) in sublittoral
zone from depths of 18 to 300 m (Hayward and Ryland
2017). Conditions on sampling day: temperature range:
12.7 — 13.5 °C; salinity range: 3.3 — 35; oxygen range: 9.0
—10.6 mg/l; pH range: 7.6 — 8.3; water velocity range: 0.19
—0.29 m/s.

Discussion

The first taxonomic/checklist surveys in Portugal were per-
formed by Dr. Augusto Nobre and provided a species list
for northern (Nobre 1903a) and southern Portugal (Nobre
1903b) comprising 25 species belonging to the Class Hydro-
zoa. The species were sampled on several substrates (includ-
ing rocky and sandy beaches), such as algae, encrusting
sponges, bivalves, gastropods, crustaceans, rocky shores,
harbour buoys, and fishing traps as well as trawl fishing nets,
cast net, and “rasqueira” nets (Nobre 1903a, b). Between
the 1930s and 1950s, Dr. Augusto Nobre and Dr. Alberto da
Cunha developed more checklists (including descriptions,
drawings, and identification keys) of the hydrozoan species
identified along the coast of Portugal, totalizing 50 species
(Nobre 1937; Da Cunha 1940, 1944; Moura 2011; TriploV
2022; Universidade do Porto 2022).

In 1966, Rees and White compiled all data on hydro-
zoans from the Azores Archipelago collected in previous
expeditions, e.g. Challenger, Imperial College, Queen Mary
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College, Prince of Monaco, including new records and
resulting in a total of 71 species (Rees and White 1966). Paul
Cornelius then contributed to the Azorean fauna by adding
seven new records of hydrozoans and suggesting that many
hydrozoan species are dispersed by rafting across aquatic
environments (Cornelius 1992b).

In the early 1990s, Deborah Dexter compiled data from
previous surveys on invertebrates collected on soft substrates
along the Portuguese coast, reporting 15 hydrozoan species
for the Algarve continental shelf, Sado River, Tagus River,
and Figueira da Foz (Dexter 1992). Carlos Moura also com-
piled data on Portuguese hydrozoans, providing a list of spe-
cies and localities collected along the coast, also including
the Azores and Madeira Archipelagos (Moura 2011).

The species in the present study were mainly collected
as bycatch of glass eel fishing activities during the new
moon using anchored stow nets (passive gear) (Weber
1986; Antunes and Weber 1996). This is in agreement with
the rafting dispersal hypothesis put forth by Cornelius (see
above) for most species caught in the present study and
with our observations, remarkably for species found in the
tidal marine and brackish zones, with the direct influence
of seawater.

With the present work, we have added four new records
for Portugal and one for southern Europe, demonstrating the
strong potential for finding more hydrozoan species with an
increased sampling effort. Considering the lack of some type
material for many cnidarian species (and also many inverte-
brates), this study offers three neotypes, filling a gap of result-
ing from the absence/loss of name-bearing types commonly
detected for species described in the 18" and 19" Centuries.

Conclusions

This study constitutes the first hydrozoan taxonomic survey
of the International Minho River, with a total of 19 spe-
cies, four of which are new records for Portugal, six are new
records for mainland Portugal, and one is a new record for
Southern Europe (Diphasia fallax).

Most species were collected as glass eel fishing bycatch; one
by beam trawl (Obelia dichotoma), one using Van Veen dredg-
ing (Sertularia cupressina); one collected by hand on wood
fragments (Cordylophora caspia); and two sampled by hand
on the leaves of Egeria densa (Hydra viridissima and Hydra
oligactis). The International Minho River is a potential site for
the dispersal and occurrence of numerous hydrozoan species,
mainly through an analysis of glass eel fishing bycatch.

Considering the representativeness of these important
bioindicators, this study can contribute to future studies on
environmental impacts, coastal management, and conserva-
tion in the Minho River, with a possible influence on surveys
in nearby coastal areas.
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