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ABSTRACT

Recent sampling carried out in the Aegean with the use of a mid-water trawl, yielded 12 species
of pelagic shrimps, 6 of which (Acanthephyra eximia, A. pelagica, Pasiphaea multidentata, Sergestes
arcticus, S. atlanticus, and S. sargassi) are reported for the first time from the Aegean. For all the
above species as well as for 6 other so far known from the Mediterranean, information is given on
their distributionin certain geographical areas of the Mediterranean and the adjacent oceans.

RESUME

Des échantillonnagesrécents effectués en mer Egée, a1’aide d’une chalut de demiprofondeur, ont
fourni 12 espeéces de crevettes pélagiques, dont six (Acanthephyra eximia, A. pelagica, Pasiphaea
multidentata, Sergestes arcticus, S. atlanticus, et S. sargassi) sont signalées pour la premiére fois
en mer Egée. Pour toutes les especes ci-dessus comme pour six autres connues jusqu’a présent
de Méditerranée, des informations sont données sur leur répartition dans les différentes aires
géographiques de cette mer et des océans voisins.

INTRODUCTION

A review of the relevant literature shows that the Mediterranean pelagic shrimps
are poorly known, especially the genera Sergestes and Sergia. Most records of
these species from the various Mediterranean areas are based on a small number
of adult individuals or larval stages, the identification of which was problematic
because of the confused descriptions of these species. As a result, these records
are in part doubtful. Most problems were elucidated after the review by Crosnier
& Forest (1973) and later after those by Vereshchaka (1994) and Pérez Farfante &
Kensley (1997). However, the absence of Mediterranean material in these papers
leaves certain records from the Mediterranean still uncertain.

Koukouras et al. (1992), listing the decapod fauna of the Aegean Sea, pointed
out the lack of information concerning the pelagic shrimps. The limited informa-
tion existing on the pelagic shrimps of the Aegean (including the Sea of Marmara)
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is included in older papers, i.e., those of Guérin (1832), Konig (1895), Ostroumoff
(1896), Adensamer (1898), and Stephensen (1923), and in the more recent ones
by Drensky (1951), Bacescu & Mayer (1961), Vamvakas (1970), Koukouras &
Kattoulas (1974), Kaspiris (1990), and Koukouras et al. (1992), which report the
presence of a total of 7 species from this area. The record of Acanthephyra pur-
purea A. Milne-Edwards, 1881 (possibly A. pelagica (Risso, 1816)) by Katagan
et al. (1988) from the SW coast of Turkey should be considered an erroneous iden-
tification.

MATERIAL AND METHODS

In the framework of a broader study of the pelagic fauna in the northern Aegean
Sea, one fishing cruise was performed in summer 1993, from 17 to 28 July. A grid
of 9 stations (fig. 1) was designed, all over the study area. At each station, samples
were taken at depths of 250, 500, 750, and 1000 m, during daytime. A METHOD
mid-water trawl with a mouth aperture of 2.2 m, fitted with a net of 3.0 mm mesh at
the cod end, was used for sampling. Next to the decapod samples from the above
tows, some additional specimens of pelagic shrimps, which were collected from
six other areas of the Aegean Sea (off the SW coast of Chios Island, station 10; off
the SE coast of Athos Peninsula, sta. 11; north Evoikos Gulf, sta. 12; off the north
coast of Crete, sta. 13; off Crete, 35°54'96'N 25°10'04E, sta. 14; and off the SW
coast of Simi Island, sta. 15) were also examined.

RESULTS

Examination of the material collected gave new information concerning various
pelagic shrimps of the Aegean Sea. The abbreviation Cl = carapace length:
measured from the posterior margin of the orbit to the terminal border of the
carapace.

OPLOPHORIDAE

Acanthephyra eximia Smith, 1884

Acanthephyra eximia. — Crosnier & Forest, 1973: 34, fig. 7c-d.

Material examined. — 5 juv., sta. 4, depth 250 m, water column; 2 juv., sta. 7, depth 500 m, water
column; 24 &3, 13 99, sta. 14, depth 1830 m, silty substratum, 18.1.1998, baited traps. Max. Cl &
= 32.0 mm; max. Cl @ = 32.0 mm.

This nektobenthic (Chace, 1940; Cartes, 1993) species has been reported in this
area only off the western (35°36'N 23° 18'E) and southern coast (34" 45N 24°23'E;
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Fig. 1. Map of the Aegean Sea, indicating the sampling stations.

33°4'N 24°17E) of Crete (Adensamer, 1898, as A. pulchra A. Milne-Edwards,
1890). Thus, its presence in the Aegean is here reported for the first time.

This cosmopolitan species (Crosnier & Forest, 1973) has been known in the
Mediterranean (table I) from the western basin (e.g., Zariquiey Alvarez, 1968),
the central Mediterranean (e.g., Adensamer, 1898), and the Levantine Basin (e.g.,
Galil & Goren, 1994).

Acanthephyra pelagica (Risso, 1816)

Acanthephyra pelagica. — Sivertsen & Holthuis, 1956: 7, figs. 3-7.
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Material examined. — 21 juv., 10 &'d", 4 99, sta. 1, depths 750 and 1000 m, water column; 42
juv.,9 &', 3 99, sta. 2, depths 750 and 1000 m, water column; 54 juv., 2 3", sta. 3, depth 750 m,
water column; 10 juv., 6 &', 2 99, sta. 4, depth 750 m, water column; 11 juv.,6 & d", 1 ovig ¢, sta. 5,
depth 500 m, water column; 32 juv., 1 &, sta. 6, depth 750 m, water column; 33 juv., 4 &'d", 2 99,
sta. 7, depth 750 m, water column; 18 juv., 3 ’d, sta. 8, depths 750 and 1000 m, water column; 12
juv., 3 dd', 3 99, sta. 9, depths 750 and 1000 m, water column; 1 &', sta. 13, in the stomach of the
fish Nettastoma melanurum Rafinesque, 1810, fished at a depth of 850 m, 15.v.1994. Max. Cl &' =
22.0 mm; max. Cl ¢ (ovig.)= 19.5 mm.

This bathypelagic shrimp was known in this area only from off the SE coast of
Rodos Island (Stephensen, 1923; as A. multispina Coutiere, 1905) and SE of Crete
(Christiansen, 1989). Consequently, it is now reported for the first time from the
Aegean.

An amphi-Atlantic species (Crosnier & Forest, 1973), known in the Mediter-
ranean (table I) from the western basin (e.g., Sardd & Palomera, 1981), the central
Mediterranean (Stephensen, 1923, as A. multispina), the Adriatic (Froglia & Gian-
nini, 1984), and the Levantine Basin (Stephensen, 1923; Christiansen, 1989; Galil
& Goren, 1994).

PASIPHAEIDAE

Pasiphaea multidentata Esmark, 1866

Pasiphaea multidentata. — Zariquiey Alvarez, 1957: 16, figs. 5-6, pls. 4-9.

Material examined. — 4 juv., sta. 1, depth 750 m, water column; 9 juv.,2 &' d", sta. 2, depths 500,
750 and 1000 m, water column; 6 juv., sta. 4, depths 500 and 750 m, water column; 2 juv., sta. 5,
depths 500 and 1000 m, water column; 2 juv., sta. 6, depth 750 m, water column; 2 juv., sta. 7, depth
750 m, water column; 2 juv., sta. 9, depths 750 and 1000 m, water column. Max. Cl &' = 30.6 mm.

Remark. — Figueira (1957) first observed that the numbers of spines on the
ventral margin of the merus of the first and second pereopods and on the ventral
margin of the basis of the second pereopod increase with age. In the specimens
examined, the number of spines on the ventral margins of the basis and merus
of the second pereopods increased with carapace length as follows: Cl = 6.0 mm,
1+0;Cl= 8.5mm, 3+ 1;Cl= 10.5mm, 5+ 2; Cl = 14.5mm, 8+ 2; Cl = 30.6 mm,
17 + 2. In Iwasaki’s (1990) collection, the largest specimen (Cl = 35.2 mm) had
12-13 spines on the basis of the second pair of pereopods and 25-28 on the merus
of the second pair. Consequently, it is obvious that the number of spines increases
with age but that in large individuals these numbers may vary substantially.

The bathypelagic P. multidentata has been reported in this area only off the SE
coast of Rodos (Stephensen, 1923). Its presence in the Aegean is now reported for
the first time.
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An amphi-Atlantic species (Sivertsen & Holthuis, 1956; Burukovskii, 1976)
known in the Mediterranean (table I) from several areas of the western basin
(e.g., Stephensen, 1923; Zariquiey Alvarez, 1968), the central Mediterranean (e.g.,
Arena & Li Greci, 1973; Pipitone & Tubiolo, 1993), the Adriatic (e.g., Pesta, 1918;
Froglia & Giannini, 1984), and the Levantine Basin (Stephensen, 1923; Galil &
Goren, 1994).

Pasiphaea sivado (Risso, 1816)

Pasiphaea sivado. — Zariquiey Alvarez, 1968: 70, figs. 6a, 30.

Material examined. — 3 d'd", 1 ovig. ¢ (Cl = 20.1 mm, bearing 63 eggs, diameter = 1.2 mm),
sta. 1, depth 500 m, water column; 1 juv., sta. 7, depth 500 m, water column; 1 &', sta. 10, depth
500 m, water column, 16.v.1997; 1 &', sta. 11, depth 400 m, water column, 14.vi.1995; 11 &',
9 99 (2 ovig.: Cl = 17.2 mm, with 55 eyed eggs, diameter = 1.5 mm; and Cl = 21.2 mm, with 88
eyed eggs, diameter = 1.8 mm), sta. 12, depth 100-400 m, water column, 10.xii.1993.Max. Cl & =
25.2 mm; max. Cl ¢ = 21.2 mm.

Remark. — There are ovigerous females of the species throughout the year
(Zariquiey Alvarez, 1968; Froglia & Giannini, 1984; Pipitone & Tubiolo, 1993).

This pelagic species was known in the Aegean from: Sapientza (Kithyra) Island,
the coast of Peloponnisos, Naxos Island (Guérin, 1832); Korinthiakos Gulf, the
Sporades Islands, the Sea of Marmara (Stephensen, 1923); Thasos Island (Drensky,
1951); Evoikos Gulf (Koukouras & Kattoulas, 1974); Saronikos Gulf (Vamvakas,
1970); Korinthiakos Gulf (Kaspiris, 1990).

An Atlanto-Mediterranean species (Kensley, 1981; Iwasaki, 1990) known in the
Mediterranean (table I) from several areas of the western basin (e.g., Heller, 1863;
Zariquiey Alvarez, 1957; Relini Orsi, 1974), the central Mediterranean (Arena &
Li Greci, 1973; Pipitone & Tubiolo, 1993), the Adriatic (e.g., Pesta, 1918; Froglia,
1972; Bombace & Froglia, 1973), and the Levantine Basin (Galil & Goren, 1994).

BENTHESICYMIDAE

Gennadas elegans (Smith, 1882)

Amalopenaeus elegans Smith, 1882: 87, pl. 14 figs. 8-14, pl. 15 figs. 1-5.
Gennadas elegans. — Bouvier, 1908: 35, pl. 7 figs. 1-24.

Material examined. — 681 juv., 140 &'d", 85 99, stas. 1-9, depths 250, 500, 750 and 1000 m,
water column; 6 &'d, 4 99, sta. 11, depth 500 m, water column, 14.vi.1995. Max. Cl &' = 9.5 mm;
max. Cl @ = 10.5 mm.

This bathypelagic species, was known in the Aegean only from the Sea of
Marmara, 4°48'N 27°59'E; the Gulf of Korinthos, 38" 10N 22°33'E; and the
Sporades Islands, 37°52'N 26° 22'E (Stephensen, 1923).
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An amphi-Atlantic species (Pérez Farfante & Kensley, 1997) known all over
the Mediterranean (table I) (e.g., Pesta, 1918; Stephensen, 1923; Forest, 1965;
Zariquiey Alvarez, 1968).

SERGESTIDAE

Sergestes arachnipodus (Cocco, 1832)

Sergestes corniculum. — Koning, 1895: 13, pl. 2 fig. 12, pl. 3 fig. 15, pl. 5 fig. 24.
Sergestes rubroguttatus. — Pesta, 1918: 54, fig. 15.
Sergestes (Sergestes) henseni. — Crosnier & Forest, 1973: 310, figs. 105a-c, 106a, b, e.

Material examined. — 1 ¢, sta. 10, depth 300 m, water column, 16.v.1997; 1 ¢, sta. 11, depth
500 m, water column, 14.vi.1995.Max. Cl " = 8.2 and ¢ = 13.5 mm.

This pelagic species was known in the Aegean only from the southern part, by
the presence of a juvenile individual (Bacescu & Mayer, 1961; as S. corniculum
Krtyer, 1855), and the Sea of Marmara (Ostroumoff, 1896, as Sergestes arach-
nipodus De Natale, 1850).

An amphi-Atlantic species (D’Udekem d’ Acoz, 1999) known from certain areas
all over the Mediterranean (table I) under the names S. arachnipodus (Cocco,
1832), S. corniculum Krtyer, 1855, S. rubroguttatus Wood Mason, 1891, and
S. henseni (Ortmann, 1893) (e.g., Senna, 1902; Lo Bianco, 1903; Pesta, 1918;
Hansen, 1922; Sardd & Palomera, 1981; Vaso & Gjiknuri, 1993; Galil & Goren,
1994).

Sergestes arcticus Krlyer, 1855

Sergestes arcticus. — Krlyer, 1859: 240, 276, 285, pl. 3 fig. 7a-g, pl. 5 fig. 16. — Hansen, 1922: 62,
pl. 1 figs. 1-2, pl. 3 figs. 3-5, pl. 4 fig. 1.

Material examined. — 163 juv., 460 &'¢", 303 99, stas. 1-9, depths 250, 500, 750 and 1000 m, water
column; 3 99, sta. 13, depth 500 m, water column, 15.v.1994. Max. Cl & = 14.0 mm; max. @ Cl @
= 14.5 mm (9, sta. 1, depth 750 m).

Remark. — 1% of the individuals collected did not bear any supra-orbital spine
and 0.5% had such a spine on one side only.

This is a bathypelagic species reported from the Aegean for the first time here.

A cosmopolitan species (Pérez Farfante & Kensley, 1997) known in the Mediter-
ranean (table I) from several areas of the western basin (e.g., Garcia Raso, 1982),
the central Mediterranean (e.g., Arena & Li Greci, 1973) and the Adriatic (e.g.,
Pesta, 1918; Froglia & Giannini, 1984).
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Sergestes atlanticus H. Milne Edwards, 1830

Sergestes atlanticus. — Bate, 1888: 389, pls. 68-69. — Pérez Farfante & Kensley, 1997: 196,
figs. 137-139.

Material examined. — 1 ¢, sta. 5, depth 500 m, water column. Cl = 9 mm.

A bathypelagic species reported here for the first time from the Aegean.

A cosmopolitan species (Pérez Farfante & Kensley, 1997), so far known in the
Mediterranean (table I) only from the western basin, near Gibraltar (Sund, 1920).
Seridji (1971) recorded the occurrence of larvae in the Bay of Algiers, at depths
between 40 and 80 m during January, March, and October till December, and Carli
& Pessani (1973) found larvae near the water surface in the western coast of Sicily.
Thus, the discovery of this species in the Aegean Sea, constitutes the second record
of an adult, for the Mediterranean. This species should be considered very rare in
the Mediterranean, given that Foxton (1970) in his extensive samplings in the NE
Atlantic only found one individual. It seems to be much more abundant in the Gulf
of Mexico (Flock & Hopkins, 1992).

Sergestes sargassi Ortmann, 1893

Sergestes (Sergestes) sargassi. — Kensley, 1971: 241, fig. 14.

Material examined. — 1 @, sta. 7, depth 500 m, water column; 2 99, 1 &', sta. 10, depth 300 m,
water column, 16.v.1997. Max. Cl & = 8.1 mm; max. Cl ¢ = 10.0 mm.

This bathypelagic species is reported for the first time from the Aegean Sea.

A cosmopolitan species (Pérez Farfante & Kensley, 1997) known in the Mediter-
ranean (table I) from the western basin (e.g., Hansen, 1922; Cartes et al., 1993),
the Adriatic (Froglia & Giannini, 1984), and the Levantine Basin (Galil & Goren,
1994).

Sergestes vigilax Stimpson, 1860

Sergestesvigilax. — Hansen, 1922: 159, pl. 1 fig. 8, pl. 9 fig. 4a-m, pl. 10 fig. la-c.

Material examined. — 1 &', sta. 10, depth 400 m, water column, 16.v.1997; 4 99, sta. 11, depth
500 m, water column, 14.vi.1995; 2 99, sta. 13, depth 400 m, water column, 15.v.1994. Max. Cl &
= 8.2 mm; max.Cl ¢ = 11.6 mm.

This bathypelagic species has been reported from the southern Aegean Sea
(Ko6nig, 1895, as Sergia clausi Konig, 1895, and as Sergestes oculatus Krlyer,
1855).

A cosmopolitan species (Pérez Farfante & Kensley, 1997) known in the Mediter-
ranean (table I) from certain areas of the western basin (e.g., Hansen, 1922;
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Zariquiey Alvarez, 1946), the Adriatic (Pesta, 1918; Froglia & Giannini, 1984),
and certain areas of the central Mediterranean and the Levantine Basin (KOnig,
1895, as Sergia clausi Konig, 1895, and as Sergestes oculatus Krtyer, 1859).

Sergia robusta (Smith, 1882)

Sergestes robustus Smith, 1882: 97, pl. 16 figs. 5-8b.
Sergia robusta. — Pérez Farfante & Kensley, 1997: 200, figs. 140-141.

Material examined. — 234 juv., 40 d'd", 9 99, stas. 1-9, depths 500, 700, and 1000 m, water
column. Max. Cl & = 19.5 mm; max. Cl ¢ = 20.5 mm (2 females at depths of 500 and 1000 m).

A bathypelagic species known in the Aegean only from its southern part
(Bacescu & Mayer, 1961; Kaspiris, 1990).

An amphi-Atlantic species (Vereshchaka, 1994) known in the Mediterranean
(table I) from several areas of the western basin (e.g., Lo Bianco, 1903; Garcia
Raso, 1982), the central Mediterranean (Arena & Li Greci, 1973), the Adriatic
(e.g., Pesta, 1918; Pipitone & Tumbiolo, 1992), and the Levantine Basin (e.g.,
Adensamer, 1898; Galil & Goren, 1994).

Sergia tenuiremis (Krlyer, 1855)

Sergestes tenuiremis. — Illig, 1927: 283, figs. 6-10.
Sergestes krlyeri . — Tllig, 1927: 289, figs. 18-25.

Material examined. — 1 ¢, sta. 15, depth 600 m, water column, 6.x.1997.Cl = 9.2 mm.

The only previous records of the species in the Mediterranean is that by
Ostroumoff (1896) from the eastern basin of the Sea of Marmara (table I), (which
was indirectly questioned by Holthuis & Gottlieb (1958) reporting that Hansen
(1922) does not mention this species from the Mediterranean) and that by Miiller
(1986), also from the Sea of Marmara.

This cosmopolitan, rare and deep-living species occurs throughout tropical and
temperate zones of all oceans (Vereshchaka, 1994).

OTHER PELAGIC SHRIMPS FROM THE AEGEAN AND THE MEDITERRANEAN SEA
BENTHESICYMIDAE

Gennadas valens (Smith, 1884) (table I). This amphi-Atlantic species (Pérez

Farfante & Kensley, 1997) is known in the Mediterranean only from the Alboran
Sea, near Gibraltar (Sund, 1920).
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PENAEIDAE

Funchalia villosa (Bouvier, 1905) (table I). A bathypelagic, cosmopolitan spe-
cies (Pérez Farfante & Kensley, 1997) known in the Mediterranean only from
certain areas of the western basin (Grippa, 1987).

Funchalia woodwardi Johnson, 1867 (table I). A bathypelagic cosmopolitan
species (Pérez Farfante & Kensley, 1997), known in the Mediterranean only from
the central part, near Messina (Grippa, 1976), and certain areas of the western basin
(Stephensen, 1923; Zariquiey Alvarez, 1968; Relini-Orsi & Costa, 1975; Grippa,
1987).

SERGESTIDAE

Sergia japonica (Bate, 1881) (table I). Bathypelagic cosmopolitan species
(Vereshchaka, 1994; Pérez Farfante & Kensley, 1997), known in the Mediterranean
only from the western basin, near Gibraltar (Sund, 1920; as Sergestes mollis Smith,
1882).

Sergia splendens (Sund, 1920) (table I). A mesopelagic amphi-Atlantic species
(Vereshchaka, 1994; Pérez Farfante & Kensley, 1997), known in the Mediterranean
only from the western basin, off Monaco (Hansen, 1922, as Sergestes crassus:
Synonymized by Hansen, 1922; Kensley, 1971).

LUCIFERIDAE

Lucifer typus H. Milne Edwards, 1837 (table I). An epipelagic cosmopolitan
species (Pérez Farfante & Kensley, 1997), known all over the western Mediter-
ranean (e.g., Hansen, 1922; Garcia Raso, 1982), the central Mediterranean (Han-
sen, 1922; Bacescu & Mayer, 1961), the Adriatic (e.g., Pesta, 1918; Froglia &
Giannini, 1984), the Levantine Basin (e.g., Adensamer, 1898; Holthuis & Got-
tlieb, 1958), and the Aegean Sea, between Chalkidiki Peninsula and Limnos Island
(Adensamer, 1898, as Leucifer Reynaudii).

DISCUSSION

As shown in table I, the presence of 18 pelagic species, including the nektoben-
thic species Acanthephyra eximia, has been reported from the Mediterranean.

None of these species has been recorded from the Black Sea due to the
special conditions (mainly the reduced salinity) prevailing there (Caspers, 1957).
Seventeen species (94.5%) are known from the western basin of the Mediterranean,
which is due to the fact that the invasion of the Atlantic species is initially limited
to this basin, and also due to the more intensive sampling carried out in that area.



PELAGIC SHRIMPS AEGEAN SEA 811

Eleven species (61.1%) are known from the central Mediterranean, mainly due to
the restricted sampling effort in this area. Ten species (55.5%) have been reported
from the Adriatic, possibly because of its significantly restricted communication
with the western basin (Ovchinnikov, 1966) and of its shallow waters. Only 10
species (55.5%) have been reported from the Levantine Basin, possibly because
of its impoverished fauna (Por & Dimentman, 1989) and of the reduced sampling
effort. Thirteen species (72.2%) have been reported from the Aegean (7 of them
were previously known, while 6 are recorded for the first time in the present
study), possibly due to the more direct communication with the western basin (e.g.,
Ovchinnikov, 1996) and to the increased sampling effort in this area.

According to the relevant literature, 10 out of the 18 Mediterranean species
(55.5%), are cosmopolitan, since they are distributed both in the Atlantic and in
the Indo-Pacific (table I). The remaining 8 (44.5%) have an Atlanto-Mediterranean
distribution.
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