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NEW RECORDS OF TWO SPECIES OF GNATHIID ISOPODS,
PARAGNATHIA FORMICA (HESSE, 1864) AND GNATHIA MAXILLARIS
(MONTAGU, 1804) (ISOPODA, GNATHIIDAE) FROM THE BLACK SEA
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ABSTRACT

During fieldwork on the southeastern Black Sea coast, in October 2009, two gnathiid isopods
were found in their free-living stage, Paragnathia formica (Hesse, 1864) and Gnathia maxillaris
(Montagu, 1804). These species are herein reported from the Black Sea for the first time.

RESUME

Au cours d’une campagne de terrain sur la cote sud-orientale de la mer Noire, en octobre 2009,
deux isopodes Gnathiidae ont été trouvés a leur stade libre, Paragnathia formica (Hesse, 1864) et
Gnathia maxillaris (Montagu, 1804). Ces especes sont signalées ici de la mer Noire pour la premiere
fois.

INTRODUCTION

Gnathiideans are entirely marine, mostly described from shallow waters (Kens-
ley & Schotte, 1989). Adults are non-feeding and found among sponges, in dead
corals, barnacle nests, and in polychaete worm tubes (Seed, 1979; Holdich & Har-
rison, 1980; Cohen & Poore, 1994; Tanaka & Nishi, 2008). There are three larval
stages with each stage having two forms, “praniza” and “zuphea”. The praniza
larvae are ectoparasites of fish. After feeding, praniza larvae dwell in the benthic
substrata to moult (Smit & Davis, 2004). Collection of gnathiids is often diffi-
cult because they spend a great deal of time in cryptic habitats (Tanaka & Nishi,
2008).
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Gnathiids have been found in most parts of the world oceans and have been
recorded from the intertidal (Tanaka & Aoki, 1999) to abyssal depths (Cohen
& Poore, 1994) and currently there are 182 identified species (Kensley et al.,
2005). Though many gnathiids have been recorded from the Mediterranean, the
Aegean Sea (Monod, 1926; Geldiay & Kocatas, 1972; Kirkim et al., 2006; Sezgin
et al., 2007) and the Black Sea (Reshetnikova, 1954; Kononenko, 1985; Oztiirk,
1998; Gonliigiir, 2003; Gonliigiir-Demirci et al., 2004), little is known of their
distribution and habitat preferences. In the present study, two gnathiid species
are recorded in their free-living stage from the southeastern Black Sea coast.
Paragnathia formica (Hesse, 1864) and Gnathia maxillaris (Montagu, 1804) are
herein reported for the first time from the Black Sea.

MATERIAL AND METHODS

The gnathiid isopods were collected during fieldwork in October 2009 at the
southeastern Black Sea coast (41°27'45.00"N 41°28'16.08"E) (fig. 1). Water depth
at the study area was 10-18 m, and most of the coast was covered with gravel
interspersed with boulders and rocks. Sea grass beds consisting of Cystoseira
barbata (Stackhouse) C. Agardh, occurred about 5 m offshore. At this locality,
randomly collected stones (both bare and overgrown by tube worms) were scraped
with a spatula, and then the scraped matter was preserved in 4% formalin for
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Fig. 1. Map of the southeastern coast of the Black Sea, showing the locations of the new records of
Paragnathia formica (Hesse, 1864) and Gnathia maxillaris (Montagu, 1804).
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further analysis. The samples were then washed through a 0.5 mm sieve and
the retained fauna was preserved in 70% ethanol. The extracted fauna was
separated into taxonomic groups. Specimens of gnathiid isopods were identified
and counted. The appendages were separated from the body. Observations were
made under a Nikon stereomicroscope and drawings were made with a camera
lucida. Identification of gnathiids was done with the aid of Naylor (1972). The
material was deposited at the laboratory of the Fisheries Faculty, Rize University
(RU-FFR 5001-5002).

RESULTS

Family GNATHIIDAE
Genus Paragnathia Omer-Cooper, 1916
Paragnathia formica (Hesse, 1864) (fig. 2b)

Material examined. — Two o d"; 41°27'45.00”N 41°28’16.08”E, adult specimens collected from
rocky substrates at 18 m depth. No females or praniza larvae were found.

Remarks. — The size of the males was 5.6-6.2 mm. Current taxonomic
descriptions of gnathiids are based generally on adult male morphology, but adult
males are found only in the benthos and cannot yet be matched with either
the juvenile stages that feed on fish or with adult females. Juveniles are also
morphologically and ecologically similar across taxa (Smit & Davies, 2004), so
there is little concerning their natural history to assist in classifying them. The
morphology of the P. formica larvae and females is very similar to that of Gnathia
maxillaris.

In the adult male P. formica the pylopod has 5 articles (fig. 2b). The last pereion
somite is reduced and without limbs; this is indeed best seen in males, which are
slender, and that last pereonite is equal in width to the pleon somites. The male has
large mandibles that project in front of the cephalon and are forceps-like.

Ecology. — Juvenile praniza specimens of this species can be observed in both
the buccal cavity and body of fishes, but mature male and female specimens inhabit
muddy substrates of estuaries (Naylor, 1972; Upton, 1987b).

Distribution. — From the northwest of Morocco to southern Britain, including
the Mediterranean (Upton, 1987a) and the Aegean Sea (Kirkim et al., 2008).
Paragnathia formica is here reported for the first time from the Black Sea.

Genus Gnathia Leach, 1814
Gnathia maxillaris (Montagu, 1804) (fig. 2a)
Material examined. — 2 &', 4 9@; 13 m, 14 &'d", 2 99, 12 praniza’s, 4 zuphea’s (18 m); 41°27’

45.00"N 41°28'16.08"E, adult G. maxillaris specimens collected from rocky substrates at 13 and
18 m depth.
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a b

Fig. 2. Pylopods of: a, Gnathia maxillaris (Montagu, 1804), adult &, southeastern Black Sea coast
of Turkey; b, Paragnathia formica (Hesse, 1864), adult o, southeastern Black Sea coast of Turkey.
Scale bars: 100 pm.

Remarks. — The size range of the males was 5.6-7.2 mm (mean =£ SD; 6.46 £
0.54 mm, n = 16), the size range of the females was 5.6-6.6 mm (6.05 %+ 0.37 mm,
n = 6), the size range of the praniza larvae was 5.4-6.5 mm (5.81 & 0.34 mm, n =
12) and the size range of the zuphea larvae was 5.8-6.2 mm (5.9 & 0.17 mm, n = 4).

The adult male of G. maxillaris can be easily distinguished from that of
Paraguathia formica by its pylopod (fig. 2a, b). The G. maxillaris adult male
pylopod has 2 or 3 articles, that of P. formica has. In the G. maxillaris male the
front of the cephalon has a shallow central concavity, with only a slightly rounded
median forward projection; the lateral corners square, and the cephalon is wider
than long.

Ecology. — G. maxillaris has been reported as the most common intertidal
gnathiid in open marine localities, the adults are well hidden in rock crevices and
crevice-like structures such as dead barnacle shells and Laminaria holdfasts (cf.
Naylor, 1972; Isaac, 1990).

Distribution. — This species is recorded from the southern North Sea, southern
England and Wales, the Irish Sea, and Ireland (Naylor, 1972; Isaac, 1990), and also
from the Aegean Sea (Sezgin et al., 2007). Gnathia maxillaris is here reported for
the first time from the Black Sea.

DISCUSSION

Paragnathia formica and Gnathia maxillaris were recorded for the first time in
the Aegean Sea by Kirkim et al. (2006) and Sezgin et al. (2007), respectively. In
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the present study, these species are reported for the first time from the Black Sea. P,
formica and G. maxillaris are not host-specific and were described from a number
of hosts worldwide (Smit & Davies, 2004). P. formica parasitizes a variety of hosts,
but the common goby (Pomatoschistus microps (Krgyer, 1838)) is frequently used
(Upton, 1987a). There is no information available as to which fish species these
gnathiids parasitize in the Black Sea during their larval praniza stage.

These species occur in high densities in shallow estuarine waters and feed
benthically. The adults, however, occur in cryptic, benthic habitats (coral reefs,
mud borrows, sponges, dead barnacle shells, sea anemones, and bottom cavities)
(Monod, 1926; Upton, 1987a, b; Klitgaard, 1997) to a depth of nearly 4000 m.
In this study, the biotope where the sample was collected consisted of broken
bedrock covered with small boulders, dead bivalve shells, and tube worms, and
the habitat is affected by drainage from the Coruh River. Some gnathiid species
occupy only one or a few particular habitats (e.g., sponges or mud borrows) and
use them as resting our moulting places between ectoparasitism for the larvae,
or as breeding habitats for non-feeding adults (Upton, 1987b; Klitgaard, 1997;
Tanaka & Aoki, 1999). There have been reports that gnathiid isopods were found
in tubes of terebellid polychaetes in northeastern Japan (Tanaka & Aoki, 1999).
Our investigation shows that these species of gnathiids may use dead bivalve shells
or worm tubes for moulting throughout the larval period.

The geographical distribution that may be expected in marine organisms such as
gnathiids, that have live birth and non-planktonic larval stages, has two aspects. On
the one hand, these organisms rarely leave their natal area (Bohonak, 1999), while
on the other, host migration plays an important role in the parasite’s distribution.
Gnathiid larvae actively swim to attach to their host fish (Monod, 1926; Wigele,
1988) and the host fishes’ movement or migration is considered to increase the
distribution range of the gnathiids (Tanaka, 2007).

P. formica and G. maxillaris are here reported for the first time from the Black
Sea. Further research will be needed to understand the habitat and host preference
in the region. Determination of the potential host(s) of these species may be of use
in explaining their probable route(s) to have entered the Black Sea.

ACKNOWLEDGEMENTS

We thank Dr. Semih Engin, Faculty of Fisheries, Rize University, for his help
to obtain the samples of gnathiids and editing the text of the manuscript, as well
as three anonymous reviewers for useful suggestions on an earlier version of the
manuscript.



1724 U. KOPUZ ET AL.

REFERENCES

BOHONAK, A.J., 1999. Dispersal, gene flow and population structure. Quarterly Review of Biology,
74: 21-45.

COHEN, B. F. & G. C. B. POORE, 1994. A phylogeny and biogeography of the Gnathiidae
(Crustacea: Isopoda) with descriptions of new genera and species, most from southeastern
Australia. Memoirs of Museum Victoria, 54: 271-397.

GELDIAY, R. & A. KOCATAS, 1972. Note préliminaire sur les suppléments benthiques du Golfe
d’Izmir. Sci. Monogr. Fac. Sci. Ege Univ., 12: 1-34.

GONLUGUR, G., 2003. The qualitative and quantitative investigations on some facies of the upper
infralittoral zone of the western Black Sea (Sinop) shores: 1-314. (Ph.D. Thesis, Ege University,
Institute of Science, Izmir).

GONLUGUR-DEMIRCI, G., T. KATAGAN, M. SEZGIN & F. KIRKIM, 2004. Contributions to the
knowledge on benthic crustaceans from Turkish Black Sea coast. Int. Workshop on Black Sea
Benthos, 19-23 April 2004, Istanbul: 174-180.

HoLbpIicH, D. M. & K. HARRISON, 1980. The crustacean isopod genus Gnathia Leach from
Queensland waters with descriptions of nine new species. Australian Journal of Marine and
Freshwater Research, 31: 215-240.

ISAAC, M. J., P. MAKINGS, E. NAYLOR, G. SMALDON & R. G. WITHERS, 1990. Crustacea II:
Malacostraca Peracarida. In: P. J. HAYWARD & J. S. RYLAND (eds.). The marine fauna of the
British Isles and northwest Europe: 1-627. (Clarendon Press, Oxford).

KENSLEY, B. & M. SCHOTTE, 1989. Marine isopod crustaceans of the Caribbean: 1-308. (Smith-
sonian Institution Press, Washington, D.C. and London).

KENSLEY, B., M. SCHOTTE & S. SCHILLING, 2005. World list of marine, freshwater and
terrestrial isopod crustaceans. (Smithsonian Institution, Washington, D.C.). [Available from:
http://invertebrates.si.edu/isopod/]

KIRKIM, F., A. KOCATAS, T. KATAGAN & M. SEZGIN, 2006. Contribution to the knowledge of
the free-living isopods of the Aegean Sea coast of Turkey. Turkish Journal of Zoology, 30:
361-372.

KLITGAARD, A. B., 1997. The distribution and habitats in the North Atlantic of two gnathiid species
(Crustacea, Isopoda) and their reproductive biology in the Denmark Strait and north of Iceland.
Meddelelser om Grgnland, (Bioscience) 47: 1-32.

KONONENKO, A. F., 1985. Parasitic Isopoda of the Black Sea fishes. V. Symposium on Medical
and Vet. Acaroent., Gdansk.

MonNoD, T., 1926. Les Gnathiidae, essai monographique (morphologie, biologie, systématique).
Mémoires de la Société des Sciences Naturelles du Maroc, 13: 1-668.

NAYLOR, E., 1972. British marine isopods. Synopses of the British Fauna, (new series) 3: 1-86.
(Academic Press, London).

OzTURK, B., 1998. Black Sea biological diversity. Environmental Series, (Turkey, Black Sea) 9:
1-144. (United Nations Publications, New York).

RESHETNIKOVA, A. V., 1954. Parazito fauna nekotorykh promislovykh ryb Chernogo morya.
(Autoreferat Dissertation, Institut Zoologii Akademia Nauk, SSSR).

SEED, W. F., 1979. The family Gnathiidae (Crustacea: Isopoda). A new Victorian species. Victorian
Naturalist, 96: 56-62.

SEZGIN, M., T. KATAGAN, F. KIRKIM & E. AYDEMIR, 2007. Rapp. Comm. int. Mer Médit., 38:
599.

SMIT, N.J. & A.J. DAVIES, 2004. The curious life-style of the parasitic stages of gnathiid isopods.
Advances in Parasitology, 58: 289-391.

TANAKA, K., 2007. Life history of gnathiid isopods — current knowledge and future directions.
Plankton & Benthos Research, 2(1): 1-11.



NEW RECORDS OF GNATHIID ISOPODS FROM THE BLACK SEA 1725

TANAKA, K. & M. AOKI, 1999. Spatial distribution patterns of the sponge-dwelling gnathiid
isopod Elaphognathia cornigera (Nunomura) on an intertidal rocky shore of the Izu Peninsula,
southern Japan. Crustacean Research, 28: 160-167.

TANAKA, K. & E. NisHI, 2008. Habitat use by the gnathiid isopod Elaphognathia discolor living
in terebellid polychaete tubes. Journal of the Marine Biological Association of the U.K., 88:
57-63.

UPTON, N. P. D., 1987a. Gregarious larval settlement within a restricted interdial zone in the
polygynous saltmarsh isopod Paragnathia formica (Crustacea, Isopoda). Journal of the Marine
Biological Association of the U.K., 67: 663-678.

— —, 1987b. Asynchronous male and female life cycles in the sexually dimorphic, harem-forming
isopod Paragnathia formica (Crustacea: Isopoda). Journal of Zoology, London, 212: 667-690.

WAGELE, J. W., 1988. Aspects of the life-cycle of the Antarctic fish parasite Gnathia calva
Vanhoffen (Crustacea: Isopoda). Polar Biology, 8: 287-291.

First received 1 December 2010.
Final version accepted 13 September 2011.


https://www.researchgate.net/publication/259908430

