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First record of Protohydra cf. leuckarti
(Cnidaria, Hydrozoa) from South America,
in the Campos Basin, Rio de Janeiro, Brazil,
with comments on its taxonomy
and a brief review of its bio-ecology and distribution

Priscila A. Grohmann*

Abstract

Research on deep-sea benthic environments off the coast of Brazil started in the late 20" century. Sponsored by
PETROBRAS, the Brazilian oil company, studies were undertaken to characterize these environments prior to
exploitation of petroleum discoveries on the continental shelf. Samples of soft-bottom benthos were collected in
the Campos Basin, site of one of the largest known oil deposits in the country, during a study known as Projeto
HABITATS (2008/2009). Macrofauna extracted from these samples included small pelecypod molluscs (Ledella
spp.) that provided substrate for associated hydroids, including Profohydra cf. leuckarti. This report constitutes the
first records of a species of Protohydra from Brazil, from South America, and from the deep sea.
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Introduction

Biological exploration of the seabed on the Brazil-
ian continental shelf began in the 1970s. Studies
were prompted by the potential for commercial
production of oil from newly discovered petro-
leum resources in the region. A discovery in the
Campos Basin off the southeastern coast of Brazil
is believed to harbor one of the largest oil reserves
in the country, with the potential to be one of the
largest in the world.

During the HABITATS Project, carried out
with the supervision and financial support of
CENPES/PETROBRAS, protobranchiate pelecy-
pod molluscs (Ledella spp.) having the small hy-
droid Protohydra cf. leuckarti Greeff, 1869 on their
shells were found in benthic samples collected
at 1030 m from the Campos Basin. Previously,
Protohydra had been reported in the literature as
hydrozoans mostly inhabiting anoxic sediments
of shallow brackish-water habitats in temperate
regions, principally in the northern hemisphere
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Fig. 1. Location of the Campos Basin, seaward of the state of Rio de Janeiro.

(Schuchert 2006a). P. leuckarti has so far never
been found in the deep sea.

Among hydroids, a new record of a species
regarded as cosmopolitan is hardly remarkable.
However, this is the first record of a species of
Protohydra from South America and from the deep
sea. Moreover, no cnidarian had been known until
recently to exist beyond the inner continental shelf
of Brazil. The purpose of this paper is to report
P. cf. leuckarti from the Campos Basin, Brazil, and
to briefly review the taxonomy, bio-ecology and
distribution of the species.

Material and methods

Study area. The Campos Basin, occupying anarea
of about 100000 km?2, occurs on the continental
shelf and slope off the states of Espirito Santo
(from 20.5°S) and Rio de Janeiro (to 24°S), Brazil
(Fig. 1). The continental shelf in this region is
100 km wide, and the slope ranges from 110 m to
3000 m in depth. Bottom features vary all along the
Campos Basin. To the north the slope is steeper,
with canyons and greater rates of sedimentation
due to proximity of discharge from the Paraiba
do Sul River (Viana et al. 1998, 2002). Accord-
ing to Viana et al. (1998), more than 70 % of the
Campos Basin lies at depths greater than 200 m.
Samples of benthos from the Brazilian slope, at
depths from 700 to 1900 m, were collected as part
of the HABITATS (Heterogeneidade Ambiental
da Bacia de Campos) Project, coordinated by

CENPES/PETROBRAS (Centro de Pesquisas da
PETROBRAS). The sample containing Protohydra,
reported herein, was collected in the Almirante
Camara Canyon (Lat21.7 SGS 84, Long 39.9 WGS
84) at a depth of 1030 m (further details were
provided by Lavrado et al. 2010).

Sampling. Samples were obtained using a box
corer (USNEL Spade Corer MK 1) modified to
collect 0.25 m? of sediment (“vegematic” as in
Hessler & Jumars 1974 apud Lavrado et al. 2010),
and fixed in buffered 4 % formaldehyde solution.
In the laboratory, sediment was washed through
sieves of 500 pm mesh and sorted under magni-
fication (Lavrado et al. 2010).

Results

Specimens of Protohydra cf. leuckarti were found
on valves of the pelecypod Ledella spp. Study of
these molluscs continues because there are four
closely related and still undescribed species of the
genus in the Campos Basin (Viegas 2012).

Station where the bivalve-hydroid pair was
obtained. Hab 9, #Canac 8, R1 (Lat 21.7 SGS 84,
Long 39.9 WGS 84), on 6/Feb/2009, 1030 m depth,
depth in sediment 0-2 cm, T=10 °C.

Abbreviations: Hab, Project HABITATS; Canac,

Canyon Almirante Camara; R1, Replicate 1;
T, temperature.
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Fig. 2. Protohydra cf. leuckarti Greeff, 1869. A. two specimens found on a pelecypod shell; B. detail of one of the

specimens in the process of transverse fission.

Taxonomic account

Phylum Cnidaria Verrill, 1865
Class Hydrozoa Owen, 1843

Order Anthoathecata Cornelius, 1992

Suborder Capitata Kiihn, 1913
Family Protohydridae Allman, 1888
Genus Protohydra Greeff, 1869

Protohydra cf leuckarti Greeff, 1869
(Fig. 2)

Protohydra leuckarti Greeff, 1869: 37, pls. 4-5.

Hickson, 1920: 419-424.

Luther, 1923: 1-23, figs. 1-11.
Koller, 1927: 97-100, figs. 1-2.
Westblad, 1935: 152-158, figs. 1-4.
Weill, 1935: 84-86, fig. V.
Madsen, 1939: 551-557, fig. 1.
Ruebush, 1939: 617-618.

Hyman, 1940: 440, fig. 133A.
Schulz, 1950a: 53-57.

Teissier, 1950: 8-43.

Nyholm, 1951a: 529-530, figs. 1-4.
Omer-Cooper, 1957: 486.

Wieser, 1958: 106-108, figs. 1-2.
Delamare-Deboutteville, 1960: 166-167.
Omer-Cooper, 1964: 145-150.
Muus, 1966: 141-160, figs. 1-2.
Naumov: 1969: 593, fig. 439.
Clausen, 1971: 1-2.

Clausen & Salvini-Plawen 1986: 34.
Thiel, 1988: 267.

Stepanjants et al., 2000: 155-162.
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Bouillon et al., 2004: 84, fig. 47 A-E.
Schuchert, 2006a: 338-340, fig. 6.
Kilvington et al., 2008: 1555-1557.
Piraino et al., 2008: 1640.

Siebert et al., 2009: 552.

Giere, 2009: 116.

Type locality. Oostende, Belgium, in tidal pools
covered by muddy bottom, with a thin layer of
diatoms and debris over it.

Description of the material. Small-sized solitary
specimens, with elongate body, length varying
from 170 pm to 1.2 mm. Found aggregated, ap-
parently contracted, pale brownish-yellow in
color; tentacles and gonophores absent; peristo-
mial edge hemispheroidal; fertile specimens not
seen. Nematocysts are stenoteles of two sizes,
distributed along the entire body, the largest
ones of 15x12.5 pm; no isorhizas observed on
the material. Under higher magnification the
specimens present a clear pseudo-segmentation
along the body.

Discussion

Taxonomy. Three species have been assigned in
the past to Protohydra: P. leuckarti Greeff, 1869;
P. caulleryi Dawydoff, 1930, and P. psamathe Omer-
Cooper, 1964. Described from specimens collected
in Indochina, P. caulleryi was recently referred to
family Olindiidae (Schuchert 2006a). Moreover
Protohydra psamathe, discovered in coastal sedi-
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ments of south and southeast Africa, has been
regarded as a synonym of P. leuckarti (Bouillon
et al. 2006 apud Piraino et al. 2008). As for the
date of Greeff’s original description of P. leuckarti,
authors including Hickson (1920) Luther (1923),
Westblad (1930), Madsen (1939), Schulz (1950a),
Nyholm (1951a), and Muus (1966), have cited it
as 1870. Omer-Cooper (1964) referred to Greeff’s
paper with a doubtful date, as “1869(1870)”. In
fact, Greeff’s paper was published on 1 Decem-
ber 1869.

In the present study, “cf.” is used to designate
the hydroid resembling Protohydra leuckarti that
occurs in the Campos Basin, considering the
extensive lacuna existing between this and other
Protohydra populations in the world. The Brazilian
material is morphologically identical to P. leu-
ckarti found in the northern hemisphere (Greeff
1869, Hickson 1920, Luther 1923, Westblad, 1935,
Madsen 1939, and others). However, there is no
definitive proof that the Brazilian species is the
same as that from other localities. Populations
in Atlantic waters of Europe and North America
have mostly been reported from intertidal zones,
whereas those from Brazil were found on the
continental slope at a depth of 1030 m. While
alike morphologically, such a great difference in
habitat is probably too wide for a single species.
Nevertheless, P. leuckarti appears to have a pos-
sible cosmopolitan distribution; moreover, as with
Monobrachium parasitum Mereschkowsky, 1877,
recently found in the Campos Basin (Grohmann
etal. in press), P. cf. leuckarti could have migrated,
in this case from the north, via the North Atlantic
Deep Water (NADW), a water mass that flows
southward and reaches the Campos Basin in deep
regions (Viana et al. 1998).

The specimens found in Campos Basin, off
the coast of Rio de Janeiro State, apparently only
presented stenotele nematocysts but, according
to the literature, even when present the isorhiza
type is rare. For instance, Omer-Cooper (1964)
found only one of these nematocysts on his mate-
rial. On the other hand, Stepanjants et al. (2000)
and Anokhin et al. (2001) (both apud Piraino
et al. 2008) found a third type of nematocyst, a
macrobasic mastigophore, in live material.

While studying the fauna of sandy beaches
and muddy sublittoral zones in the vicinity of the
White Sea Biological Station in Russia, Pyataeva
et al. (2011) showed the preliminary results of
SEM, TEM and sequence information from mito-
chondrial 165 rDNA of Protohydra leuckarti (and

Boreohydra simplex) aligned with a large data set
representing many other hydrozoans. These data
could, in the future, be used for a detailed com-
parison of the geographical distributions between
northern and southern populations, and could be
essential in shedding light on this question.

Bio-ecology. Protohydra leuckarti Greeff is one
of the best-known cnidarians of the marine
meiofauna (Wieser 1958, Delamare-Deboutteville
1960, Higgins & Thiel 1988, Giere 2009). Its life
style allows great flexibility in the colonization
of habitats.

First found in muddy bottoms of tidal pools,
P. leuckarti has also been collected in coarse and/
or fine sand, with or without a mud fraction (Hick-
son 1920, Luther 1923, Schulz 1950a), and even
on algae (Warwick et al. 1981, Schuchert 2006a,
Kilvington et al. 2008). Apparently it is tolerant
of wide variations of environmental factors such
as salinity, temperature, oxygen content and pol-
lution (Luther 1923, Schultz 1950a, Kilvington
et al. 2008). Up to now the species has not been
considered specifically depth-restricted, since all
bathymetric records were in the range of 0-35 m
depth (Purasjoki 1945 apud Muus 1966). In any
event, the occurrence of P. leuckarti in a canyon
at depths of more than 1000 m is surprising. But,
the discovery of an unexpected abundance and
diversity of planktonic species present in deep-
water canyons of the Mediterranean Sea (Gili et
al. 1999, Gili et al. 2000), caused by the accumula-
tion of organic matter from the continental shelf
and carried by bottom currents, suggests that the
benthic fauna of canyons is generally much richer
and more abundant than previously thought.

Protohydra leuckarti can adhere to organic or
gravel particles by a small basal disc (Luther 1923,
Westblad 1935, Madsen 1939), can move freely
on the sediment surface, crawling with typical
larvae-like movements called “caterpillar move-
ments” (Omer-Cooper 1957, Clausen 1971), or
move freely among the grains using movements
of the “euglenoid” type (Omer-Cooper 1964). In
Campos Basin Protohydra was found attached to
shells of 2 mm length, sieved from the bottom
sediment, by a typical basal disc.

Early investigators considered Protohydra
leuckarti as an archaic cnidarian, referring to the
species as a “Stammform” (Greeff 1869, Hickson
1920, Ruebush 1939 and others) because of its
wormlike shape, lack of tentacles and gonophores,
and its great plasticity. The small size of the spe-
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cies allied to these convergent trends conferring
a homogeneous appearance on the interstitial
fauna, make it difficult for sorters to recognize
the species. It must be remembered that, in broad
benthic research projects, most of the fixed sam-
ples sorting works are done by technicians and/
or by students, that probably don’t recognize
Protohydra as a cnidarian because of its appear-
ance. On the other hand, live specimens crawl on
the sediment surface in a manner similar to that
of a kinorhynch (Omer-Cooper 1957), which may
also confuse the observer. But the presence of
nematocysts (the diagnostic characteristic of the
phylum Cnidaria) is fundamental in recognizing
it (Figs. 2a,b).

Records of P.leuckarti tend to be sporadic:
from time to time the species may not be found
in the same locations where it had been collected
previously (Hickson 1920, Omer-Cooper 1964).
Its presence in or absence from these sites may
be associated with more or fewer predators in
the environment (Herman & Heip 1988). At the
same time, the species may significantly reduce
the numbers of other groups of meiofauna such
as nematodes and harpacticoid copepods, espe-
cially if these components share the same food
items. Besides these groups, its basic diet usually
consists of oligochaetes, ostracodes and, in tidal
zones, chironomid insects (Hickson 1920, Schulz
1950a, Omer-Cooper 1957). The impact caused
by Protohydra can be very high, mainly in the
summer, when the predation rate has profound
consequences for trophic relationships in these
communities (Muus 1966, Heip & Smol 1976).

The species is often portrayed in its distended
and contracted forms. Feeding behavior, types of
nematocysts, histology, and methods of reproduc-
tion have also been addressed (Luther 1923, Muus
1966).

In Protohydra the rare gonads mature within
the body. According to Bouillon & Grohmann
(1994), this character is uncommon among the
Hydroidomedusae (= Hydroidolina) but is known
in some Narcomedusae and is characteristic of the
order Actinulida. A gonochoristic species, P. leuck-
arti produces gametes in its epidermis, which
then migrate to the interior of the gastrovascular
cavity (Hyman 1940). Although Koller (1927) was
the first to observe an oocyte within its body, it
was Westblad (1935) who documented the proc-
ess of reproduction involving a fertile female, a
mature male, and the first stages of development.
Nyholm (1951a) associated the fertile phase of
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the species with high temperatures, but Muus
(1966) obtained fertile specimens in both summer
and winter. Considering the lack of a flagellate
planula larval stage in the life cycle of P. leuckarti
(characteristic of hydrozoans of Aplanulata clade)
Pyataeva et al. (2011) proposed the hypothesis of
a paedomorphic origin through progenesis.

But, the most common reproductive process in
Protohydra is by transverse fission (Hickson 1920).
Investigators including Thiel (1988) and Schuchert
(2006a) suggested that it also reproduces by bud-
ding, but Muus (1966) believed that “budding”
may be the result of abnormal regeneration fol-
lowing rupture of the body wall after release of
an oocyte.

It is common to see aggregating behavior
(Westblad 1935: 154), suggesting a “probable
copulation”. In the present study (Figure 2a), two
individuals were observed in contact, but this
was interpreted simply as one specimen using
the other as a substrate.

Distribution. Considered circumglobal in the
temperate zone of the northern hemisphere,
on the eastern Atlantic Protohydra leuckarti has
been reported from Norway, Sweden, Finland,
Denmark, Germany, The Netherlands, Scotland,
England, the English Channel, and France (At-
lantic and Mediterranean coasts). It has also been
reported from the Black Sea, the Sea of Azov,
the Aral Sea and the White Sea. On the western
Pacific it was described from Sea of Japan; on the
east Pacific, from North America. It is also known
from the Atlantic coast of North America. Up to
the present, the species has been mentioned from
the southern hemisphere only twice, both times
from Africa (see details in Hickson 1920, Luther
1923, Koller 1927, Westblad 1929, Westblad 1935,
Madsen 1939, Ruebush 1939, Teissier 1950, Schulz
1950a, Nyholm 1951a, Omer-Cooper 1957, 1964,
Wieser 1958, Muus 1966, Naumov 1969, Boaden
1976, Schuchert 2006a, Kilvington et al. 2008,
Pyataeva et al. 2011, and others).
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