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ABSTRACT
A total of 10 species of superfamily Pilumnoidea belong to families
Galenidae and Pilumnidae, distributed within 6 genera were recorded from
the coasts of the Red Sea, Gulfs of Suez and Agaba, in addition to Suez
Canal Lakes. Halimede tyche was the only species belong to family
Galenidae, while family Pilumnidae was represented by 9 species within
five genera comprised Actumnus asper, Cryptopilumnus pereiodontus,

Keywords: . . : . . ;
Pilumnidae Pllumnopeus convexus_,_Pllumnu_s incanus, P._ longicornis, P._mmutus, P.
Galenidae propinquus, P. vespertilio and Tiaramedon spinosum. Genus Pilumnus was
the dominant and represented by 5 species amounting 50 % of the all
feather crab . . - - . .
- recorded species. Cryptopilumnus pereiodontus is recorded for first time
hairy crabs ; . . .
from the Egyptian waters and the entire Red Sea. A brief description and
Red Sea 6 localiti | habi o .
Egypt notes on size, localities, color and habitats and_ distribution were given.
Constructed keys for identification were also provided.
INTRODUCTION

Superfamily Pilumnoidea is known as “hairy crabs”, and was separated from
Xanthoidea by Ng et al. (2008). It comprises three well defined families; Galenidae,
Pilumnidae and Tanaochelidae (2 species). Family Galenidae was created by Alcock
(1898) and comprises 14 species, while family Pilumnidae was previously proposed
by Samouelle (1819) and comprised the higher number of species and genera (388
species), but family Tanaochelidae was created by Ng & Clark (2000) and comprised
only 2 species.

The species of this superfamily have carapace varied in shape from hexagonal to
transversely rectangular or transversely ovate. The dorsal surface is convex, smooth to
granulate with an entire to multilobate frontal margin. Its anterolateral margin beings
provided with 1 to 4 teeth or lobes on each. The longitudinal ridges are well-
developed along entire endostome and defining efferent respiratory current. These
ridges are visible on anterior part of the endostome when mouthparts are pushed
aside. Chelipeds are semi equal and dissimilar and they have normal ambulatory legs.
Male abdominal segments 3 to 5 are freely movable or have seven segments as free.
First male pleopod is slender and S-shaped, distal part simple; second male pleopod
very short and sigmoid (Garth and Kim, 1983; Naderloo, 2017). Most species of
superfamily Pilumnoidea live in different places and habitats from the intertidal to
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subtidal and shallow water with substrates comprised shell fragments, gravel, oyster
bank, rocky, cobble, muddy, weeds and mangroves (Naderloo, 2017). The members
of these families were treated in several articles around the world in the Indo west
Pacific and Indian Oceans including Red Sea. Garth and Kim (1983) listed 29 species
from family Pilumnidae under subfamily Pilumninae, of them Pilumnus longicornis
and P. minutus are widely distributed in the Indo-west Pacific regions including the
Red Sea. Guinot (1967) and Vine (1986) listed 23 species within 10 genera among
subfamily Pilumninae from the entire Red Sea under family Xanthidae, of them
Actumnus asper, P. longicornis, P. propinquus and Pilumnus vespertilio. Recently
Naderloo (2017) recorded 25 species belong to 13 genera from Pilumnidae in the
Arabian Gulf; of them 6 species in each Actumnus and Pilumnus, and two in both
Eurycarcinus and Typhlocarcinus, while the other 9 genera were represented with
only on species for each. He indicated that, out of the Arabian Gulf pilumnid, 12 were
recorded previously from the Red Sea.

Along the Egyptian coasts of the Red Sea and its associated gulfs (Suez and
Agaba) as well as Suez Canal lakes, pilumnid crabs were treated in few studies under
subfamily Pilumninae among family Xanthidae (Fox, 1927; Monod, 1937, 1938;
Holthuis, 1956; Guinot, 1967; Vine, 1986; El- Sayed,1992, 1996 a, b; Fouda, 2000;
Fouda et al., 2003), or as family Pilumnidae with 5 subfamilies that was represented
by Serene (1984), but no detailed studies were carried out on this superfamily in the
previously mentioned areas.

Therefore, this study aims at revise all species of superfamily Pilumnoidea
along the entire Egyptian coasts of the Red Sea, Gulfs of Suez and Agaba in addition
to their northward distribution in the Suez Canal Lakes.

MATERIALS AND METHODS

A total of 131 specimens of pilumnid species were investigated and revised
during the present study. These specimens were examined among the Reference
Collection Al-Azhar University, Egypt (RCAZUE) in addition to that collects recently
from the different localities of subtidal and intertidal zones of shallow waters along
the Egyptian Red Sea, Gulfs of Agaba and Suez and Suez Canal. The Egyptian Red
Sea coasts were divided to sectors arranged from north to south as: Hurghada- Safaga,
Safaga- Qusier, Qusier- Marsa Allam, Marsa Allam- Ras Banas, Ras Banas-
Shalatein, and from Shalatein to Adal Deib southern sector, comprised sandy shores,
rocky shores and mangrove swamps along these sectors. In addition to, some
specimens from offshore islands as Abu Munkar and Gotat Abu Ramad Islands facing
Hurghada were also collected. At South Sinai, the protected areas at Ras Mohamed,
the northern tip of the Red Sea, Abu Galloum and Nabq protectorate areas at Gulf of
Aqgaba comprised Ras Altantor, Almongataa, Al Rewisaia and Al Gharkana at Nabq
and Ras Abu Galloum, Abu Galloum Bay and coasts of Wadi Sakhan, Wadi Hobeaq
were surveyed in addition to Taba at the northern tip of Gulf of Agaba. While at Gulf
of Suez (Ain Sokhna, Adabia, Kabanon at the western coast and Ras Suder, Ras
Matarma and Hammam Pharaon at the eastern coasts were surveyed. While Lake
Timsah and Bitter lakes were surveyed at Suez Cana, in addition to Boghaz Ashtom
El Gamil at the entrance of Lake Manzala with Mediterranean Sea during the period
from 1986 to 2018.

In the field, date and time of collection as well as all observations on habitat
type, site position, tides and zones of collection were noted.
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The subtidal and intertidal inhabiting species were collected by hand directly
from their natural occurrence of during snorkeling. The collected specimens were
immediately preserved in 10% formalin and kept in labeled plastic containers, then
transferred to the laboratory for identification.

The collected and examined specimens were identified according keys of
Barnard (1950), Serene (1984) and Naderloo (20017) and all available literature
treated Pilumnidae in the Red Sea and neighboring areas as Garth and Kim (1983) in
Arabian Gulf and Gulf of Oman, El Sayed (1992, 1996 a, b, 2002), Hellal et al.
(1997), Fouda (2000), Fouda et al., (2003) on the Red Sea and Gulfs of Suez and
Agaba, and Suez Canal Lakes.

The carapace length (CL), carapace width (CW), chela length (Ch. L), finger
length (FL), front width (FW), orbital width (OW), and other necessary measurements
for all specimens were measured using Vernier caliper. All terminology used in this
article follow those mentioned by Barnard (1950), Serene (1984) and Naderloo
(2017).

Microscopic investigation and photography of fine details of body regions for
small specimens were carried out using a binocular microscope (Model OPTICA,
SZM-1) fitted by a Micro-cam (PHD-5 MP) and a portable camera (Samsung
HD1080).

RESULTS

Systematic account

Superfamily: Pilumnoidea Samouelle, 1819
Family: Galenidae Alcock, 1898

Subfamily: Halimedinae Alcock, 1898
Genus: Halimede De Haan, 1833

Halimede tyche (Herbst, 1801)

Family: Pilumnidae Samouelle, 1819
Subfamily: Pilumninae Samouelle, 1819
Genus: Actumnus Dana, 1851

Actumnus asper (Ruppell, 1830)

Genus: Cryptopilumnus Hsueh, Huang and Ng, 2009
Cryptopilumnus pereiodontus (Davie and Ghani, 1993)
Genus: Pilumnopeus A. Milne-Edwards, 1867
Pilumnopeus convexus (Maccagno, 1936)
Genus: Pilumnus Leach, 1815

Pilumnus incanus (Forskal, 1775)

Pilumnus longicornis Hilgendorf, 1878
Pilumnus minutus (De Haan, 1835)

Pilumnus propingquus Nobili, 1905

Pilumnus vespertilio (Fabricius, 1793)

Genus: Tiaramedon Chia and Ng, 1998
Tiaramedon spinosum (Miers, 1879)
Superfamily: Pilumnoidea Samouelle, 1819
Family: Galenidae Alcock, 1898
Subfamily: Halimedinae Alcock, 1898
Genus: Halimede De Haan, 1833

Halimede tyche (Herbst, 1801)

Synonyms:
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Cancer ochtodes Herbst, 1783: 158, PI. 8, Fig. 54.

Cancer tyche Herbst, 1801: 35, 36, pl. 52, Fig. 3.

Halimede ochtodes, Rathbun, 1910: 353, pl. |, Fig. 4; —Stephensen, 1946: 158, Fig
41b-d; —Sakai, 1976: 387, Fig. 208b; —Ghani and Tirmizi, 1992: 41-43, Fig 3a—g;-
Tirmizi and Ghani, 1996: 37-40, Figs.13, 14;— Osman, 2015: 14-15, Pl. 1 c.
Polycremnus verrucifer, Stimpson, 1907.

Halimede hendersoni Nobili, 1905a: 62; Nobili, 1906a: 123, pl. 6, Fig. 1.

Halimede tyche — Sakai, 1999: 35, PI. 18 h; —Galil, 2000: 329, 330, Fig. 3a, b; —
Apel, 2001: 98; —Ng et al., 2008: 138 (list); Naderloo and Sari, 2007a: 344, tab 1; —
Naderloo, 2017: 291, Fig. 25.4.

Material examined: 20 (13 males and 7 females).

Localities:

Suez Canal: Great Bitter Lake (Defresoir): RCAZUE-Crus-Br.300101-1, 24, 3.15-
3.50 (CL), 4.30-4.90 (CW), 1993; RCAZUE-Crus-Br.300101-2, 43, 19, 2.63-3.62
(CL), 3.52-5.09 (CW); RCAZUE-Crus-Br.300101-3, 14, 19, 2.92-3.90 (CL), 3.96-
5.06 (CW), 11/1995; RCAZUE-Crus-Br.300101-4, 13, 3.10x4.25, 7/6/1990;
RCAZUE-Crus-Br.300101-5, 34, 2.30-3.16(CL), 3.04-4.40 (CW), 25/4/1989;
RCAZUE-Crus-Br.300101-6, 24, 59, 2.52-3.12(CL),3.34-4.34 (CW), 1992.
Morphological characters:

Carapace is broader than long, oval and pentagonal in outline shape, beings 1.4
breadth on length. Its surface is provided with lobes separated by broad shallow
depressions, but regions are indistinct (Plate I, a). Anterolateral margins are divided
into four distinct rounded lobes, increasing in size posteriorly (Plate Il1, i). Front is
pronounced, and has square cut, consisting of two lobes separated by a distinct cleft
(Plate 111, a).

Third maxilliped is provided with tubercles on merus; few tubercles are also
seen on distal part of ischium and exopod; ischium is larger than merus (1.5 in length)
and beings grooved longitudinally.

Chelipeds are subequal, with slightly larger right chelae, tuberculated with 3
rows on outer surface, increasing in size posteriorly and one row on upper side
increasing anteriorly, being similar to that on anterolateral surface of carapace.
Cheliped ischium is provided with fine teeth on inner margin. Fingers have teeth on
their cutting edges. Palms and movable fingers have 3-4 unequal triangular tubercles,
enlarged towards the proximal end (Plate 1V, a).

Walking legs are elongated and have tomentum on outer distal margins of
propodi and dactyli. Inner margins of dactyli have bristles, and each ends with claw.
Outer margin of meri is characterized with tubercles (Plate V, a).

Male abdomen has seven segments, all are clearly marked, the last segment is
tongue-shaped (Plate V, g).

First male pleopod is slender, gradually tapering distally, and has a row of
minute spines on inner margin (Plate IV, I); second pleopod is very short than first
pleopod, and never exceeds that of the first.

Color: Carapace, dorsal and ventral surfaces of chelipeds and walking legs varied
from whitish to creamy or faint brownish.

Habitat: It inhabits mud or sandy-mud bottoms at shallow water underneath stones
and also occurs in sea grass beds.

Status: Common.

Distribution:

Local: Red Sea and Suez Canal lakes, Timsah and Bitter Lakes (Vine, 1986; El
Sayed, 1992, Osman, 2015).
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World: Indo-Pacific from Japan to East of India, Pakistan and coasts of Arabian
Gulf and Arabian Sea (Sakai, 1976; Galil, 2000; Naderloo, 2017).
Remarks: The characters of the present specimens agree well with the description
given by Sakai (1976) and Galil (2000). However, finger and thumb are convex and
transversally slightly across their tip. Anterolateral margins of carapace are divided
into four lobes with outline smooth except third lobe has granules on lower margin.
Second male pleopod is shorter than first and without gradually tapering distally, its
tip with setae as brush of hairs.
Family: Pilumnidae Samouelle, 1819
Genus: Actumnus Dana, 1851
Actumnus asper (Ruppell, 1830)
Synonyms:
Xantho asper Ruppell, 1830: 21, pl. 4, Fig. 8.
Actumnus bonnieri Nobili, 1905: 163; —Nobili, 1906a: 132, pl. 6, Fig. 32.
Actumnus asper, Stephenson, 1946: 141, 142, 206, Fig. 35c, d; —Guinot, 1967: 272
(list); —Titgen, 1982: 127, 128, 251 (list); —Apel, 2001: 95; —Ng et al., 2008: 139 (list).
Material examined: Only one male.
Localities:
Gulf of Agaba: Abu Galloum Protected Area: RCAZUE-Crus-Br.640101-1, St. 13,
13, 5.7x7.7 mm, 25/7/1994.
Morphological characters:
Carapace is transversely oval, broader than long, beings 1.47 breadth on length.
Regions are markedly uneven well-defined, not entirely covered with dense short
setae, but have small and not dentiform granules; no setae on furrows of carapace.
Upper surface of carapace has velvet form setae, while appendages have scarce of
long setae (Plate I, b). Anterolateral margins are convex provided with four spin-form
teeth, supplemented with additional small granules; posterolateral margins are semi
concave; a distinct junction is found between anterolateral and posterolateral margins
(Plate 1, b). Front is bilobed, granulated and has slightly convex frontal margin,
markedly produced with shallow notch between supra orbital angles and front. Front
and inner orbital margin are separated with small lobule (Plate I, b).
Chelipeds are similar in shape and semi equal in size; inner surface of chelae are
smooth, with serrated lower margins, while outer surface and proximal third of
movable finger have acute granules, (Plate I, b).
Abdomen of male is divided into 7 elongated and narrow segments; telson never
reached half of fused sternites 3-4.
Color: Carapace, chelipeds and walking legs are light brown color. Distal third of
cheliped finger and thumb have dark brown color. Ventral surface of hepatic and
branchial regions have scattered red spots.
Habitat: It occurs in rocky habitats under stones.
Status: Very rare.
Distribution:
Local: Gulf of Agaba (present results), Red Sea and Gulf of Suez (Ramadan, 1936;
Monod, 1938, Vine, 1986).
World: Indo-West Pacific including Arabian Gulf and Gulf of Oman (Nobili, 1905 as
Actumnus bonnieri; Stephenson, 1946; Titgen, 1982; Apel, 2001; Naderloo, 2017).
Remarks: The characters of the present specimen are in agreement with those
mentioned by Naderloo (2017). However, anterolateral margins have four large spin-
form teeth being deeply separated and except first tooth beings shallow separated and
small.
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Genus: Cryptopilumnus Hsueh, Huang and Ng, 2009

Cryptopilumnus pereiodontus (Davie and Ghani, 1993)

Synonyms:

Pilumnopeus pereiodontus Davie and Ghani, 1993: 61-65, Figs. 1, 2; —-Ng et al., 2008:
141 (list).

Cryptopilumnus pereiodontus Hsueh et al., 2009: 328, tab 1; —Naderloo et al., 2016:
3, Fig. 5; —Naderloo, 2017: 301, Figs, 26.9, 26.10a, 26.11.

Material examined: 15 (9 males and 6 females).

Localities:

Red Sea proper: South Marsa ALam: Gabal Altale'a: RCAZUE-Crus-Br.640201-1,
14, 19, 0.40-0.45 cm (CL), 0.60-0.70 cm (CW), 18/9/1996. Hurghada: Mangrove
channel of Abu Mongar Island: RCAZUE-Crus-Br.640201-2, 14, 0.41x0.60 cm,
17/11/1995; Ras Mohamed Protected Area: St. 8, RCAZUE-Crus-Br.640201-3, 27,
0.33-0.44 cm (CL), 0.53-0.66 cm (CW), 5/1994. Marsa Alam: 50 Km North Marsa
Alam: RCAZUE-Crus-Br.640201-4, 13, 0.31x0.50 cm, 10/9/1996.

Gulf of Agaba: Abu Galloum Protected Area: RCAZUE-Crus-Br.640201-5, 243,
0.30-0.32 cm (CL), 0.50-0.53 cm (CW), 26/11/1994; RCAZUE-Crus-Br.640201-6,
14,29, 0.25-0.42 cm (CL), 0.45-0.65 cm (CW), 25/5/1995. Nabg Protected Area: St.
8, RCAZUE-Crus-Br.640201-7, 2%, 0.30-0.51 cm (CL), 0.50-0.70 cm (CW),
11/1994, St. 20, 19, 0.25x0.40 cm; Mangrove Al-Mongataa: RCAZUE-Crus-
Br.640201-8,1% (ovigerous), 0.25x0.45 cm, 11/1994.

Morphological characters:

Carapace is hexagonal, broader than long, beings 1.6 breadth on length, without
defined regions; upper surface of carapace and appendages have short setae and fine
velvet-form setae (Plate I, ¢). Anterolateral margin is convex, distinctly separated with
a prominent junction from the straight posterolateral margin. It provided with
relatively 3 low acute and oblique teeth behind exorbital angle (Plate Ill, j). Front is
straight and not markedly produced, without deep notch between supra orbital angles
and front. Distance between front and inner orbital margin without lobule (Plate III,
b).

Chelipeds are dissimilar and markedly tuberculated on upper and outer surfaces.
Large chela is swollen, while small chela is elongate. Fingers of both chelae are
convex; cutting margins have obtuse teeth (Plate IV, b & i).

Walking legs are short, covered with short setae on anterior and posterior margins
(Plate V, b).

Abdomen of males is elongated and narrow, divided into 7 segments, covering most
of sternite 4 and with a locking mechanism; telson never reaches half of fused
sternites 3-4. Genital openings are coxal or coxo-sternal. Transverse suture between
sternites 1 and 2 is indistinct in males.

First male pleopod is like S-shaped, naked and tapering (Plate 1V, m).

Color: Carapace, dorsal and ventral surfaces of chelipeds as well as walking legs are
light brown color, fingers and thumbs are dark brown but not prolong on palm.
Habitat: It lives in the intertidal and shallow subtidal zones of both rocky and cobble
substrates or underneath rock boulders in mangroves.

Status: Common.

Distribution:

Local: This is the first record for this species from the Egyptian coasts and the entire
the Red Sea Red Sea and Gulf of Agaba.

World: This species occurs in Arabian Gulf, Gulf of Oman and Indian Ocean
(Naderloo, 2017).
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Remarks: These characters of the present specimens are in agreement with those
described by Naderloo (2017). However, teeth of the anterolateral margins have
obliquely tips and no distinct teeth on the posterior margins of ischium and merus of
third and fourth walking legs. Large chelae has scattered setae and granules on upper
portion, while small chelae has densely setae and granules on all outer surface.
Genus: Pilumnopeus A. Milne-Edwards, 1867

Pilumnopeus convexus (Maccagno, 1936)

Synonyms:

Heteropanope convexa Maccagno, 1936: 176.

Pilumnopeus salomonensis, Ward, 1942: 96; —Davie, 1989: 143.

Pilumnopeus vauquelini, Stephenson, 1946: 141; —Monod, 1938: 141; —EIl-Sayed,
1992: 68-69, Pls. 111, 1,8 and IV, 1, 8.

Pilumnopeus indica, Barnard, 1955: 30.

Pilumnopeus convexa, Davie, 1989: 142.

Pilumnopeus convexus, Cooper, 1997: 171; —Ng et al., 2008: 141; —Ghory et al.,
2013: 303;—Naderloo, 2017: 311, Fig. 26.21, 26.22a, 26.23.

Material examined: 50 (32 males and 18 females).

Localities:

Suez Canal Lakes: Timsah Lake: RCAZUE-Crus-Br.640301-1, 34, 1.20-1.58 cm
(CL), 1.74-2.42 cm (CW), 1992; RCAZUE-Crus-Br.640301-2, 33, 29, 0.92-1.6 cm
(CL), 1.33-2.30 cm (CW), 1986.

Red Sea proper: Hurghada Sector: RCAZUE-Crus-Br.640301-3, 1, 0.40%x0.55 c¢m,
10/1993; RCAZUE-Crus-Br.640301-4, 24, 19 0.30-0.47 c¢cm (CL), 0.60-0.80 cm
(CW), 2/9/1994; RCAZUE-Crus-Br.640301-5, 14,19, 1.02-1.10 cm (CL), 1.60-1.70
cm (CW), 4/9/2000. Hamata- Barnes: St. 2, RCAZUE-Crus-Br.640301-6, 6, 39,
0.25-0.42 cm (CL), 0.68-0.93 cm (CW), 19/2/1997; St. 13. RCAZUE-Crus-
Br.640301-7, 34, 19, 0.35-0.80 cm (CL), 0.60-1.10 cm (CW), 19/2/1997. Qusier-
Marsa Alam Sector: Alkhema Beach: RCAZUE-Crus-Br.640301-8, 14, 29 0.31-0.45
cm (CL), 0.60-0.95 cm (CW), 9/1997. South Shalatein: Mangroves Marsa Abu Fissi:
St. 3, RCAZUE-Crus-Br.640301-9, 34, 39, 0.20-0.65 cm (CL), 0.60-1.00 cm (CW),
16/8/1999.

Gulf of Suez: Ain Sokhna: RCAZUE-Crus-Br.640301-10, 24, 0.85-0.70 cm (CL),
0.80-0.90 cm (CW), 18/6/1996. Adabia: RCAZUE-Crus-Br.640301-11, 1d&,
0.50x0.64 cm, 25/10/2014. Hammam Phara'on: RCAZUE-Crus-Br.640301-12, 13,
0.73x1.00 cm, 23/8/1990; RCAZUE-Crus-Br.640301-13, 14,1.1x1.70 cm, 22/2/2014;
RCAZUE-Crus-Br.640301-14, 24, 1.00-1.15 cm (CL), 1.71-1.80 cm (CW),
12/6/2015; RCAZUE-Crus-Br.640301-15, 13, 0.60x0.88 c¢m, 17/1/2014; RCAZUE-
Crus-Br.640301-16, 19, 0.31x0.60 cm, 27/7/1993.

Gulf of Agaba: Abu Galloum Protected Area: St. 2, RCAZUE-Crus-Br.640301-17,
29, 0.30-0.35 cm (CL), 0.50-0.75 cm (CW), 5/1994. Nabq Protected Area: Ras
Altantor: RCAZUE-Crus-Br.640301-18, 14, 29 0.20-0.27 c¢cm (CL), 0.44-0.60 cm
(CW), 26/11/1994.

Morphological characters:

Carapace is hexagonal, broader than long, beings 1.5 breadth on length; carapace
regions are identified, dorsal surface with rows of small rounded granules on frontal,
gastric, branchial and cardiac regions, in addition to scattered plumose setae of
different sizes on branchial regions (Plate I, d). Anterolateral margin has 3 teeth
beyond the external orbital angle; the first tooth is blunt and developed, second is
sharp but not pointed and third tooth is the sharpest and pointed (Plate 11, k). Frontal
margin is straight; inner supraorbital tooth with an outer frontal angle forming a V-
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shaped notch in which antenna fits, appears from ventral view of carapace;
supraorbital margin without deep notch from dorsal surface of carapace (Plate Ill, ).
Chelipeds are dissimilar and unequal with smooth large chelae and finely granulated
small chelae. Carpus has one lobe at distal extremity. Movable fingers are shorter than
superior margins of palm, being 3.4 in lengths and have slightly toothed cutting edges
(Plate 1V, ¢ & ).

Ambulatory legs are noticeably shorter than chelipeds, beings 0.6 in length and have
unarmed coxa, merus, carpus and propodus, covered with long and short dispersed
setae; dactylus is slightly curved with slightly tapering tip (Plate V, c).

Abdomen of male consists of 7 free segments with triangular apex telson and covered
with fine setae. First and second thoracic sternites are completely fused; second and
third sternites are separated by almost straight groove; sternite 8 not visible in ventral
view.

First male pleopod is sinuous, slender and longer than second; distal part is markedly
rolled, hook like or S-shaped and tip elongated with numerous sub distal spines (Plate
IV n).

Color: Carapace, dorsal surface of chelipeds and walking legs of dry specimens are
whitish-yellowish color with scattered red blotches. Thumps and fingers are dark
brown.

Habitat: Upper borders of the intertidal zone under and among small rocks, coral
rubbles, dead coral colonies, rocky cobbles, oyster banks, and underneath broken
shells at muddy shores and mangroves.

Status: Very common.

Distribution:

Local: Red Sea, Gulfs of Suez and Aqgaba, as well in Lake Timsah and Suez Canal
(Monod, 1938; El Sayed, 1992).

World: This species occurs in the Indian Ocean and Arabian Gulf (Davie, 1989;
Cooper, 1997; Apel, 2001; Ghory et al., 2013; Naderloo, 2017).

Remarks: The present specimens are in well agreement with those mentioned by
Naderloo (2017). Davie (1989) indicated that P. convexus and P. salomonensis may
be synonymous and reported that two taxa are very close. However, in the present
specimens, the anterolateral margins of carapace have 3 distinct lobes, decreasing in
size posteriorly with sharper third lobe. Small chelae have pointed tip than large chela.
Genus: Pilumnus Leach, 1815

Pilumnus incanus (Forskal, 1775)

Synonyms:

Cancer incanus Forskal 1775: 92.

Pilumnus forskalii, H. Milne Edwards, 1834; —Nobili 1906b: 274.

Pilumnus incanus, Klunzinger 1913: 259, Fig. 16, tab 7, Figs. a-d; —El-Sayed, 1992:
45;- Ng and Clark 2005: 11; —Ng et al. 2008: 141 (list); —Naderloo and Turkay 2012:
38; —Naderloo 2017: 314, Fig. 26.22b, 26.23 and 26.24.

Material examined: 4 (3 males and one female).

Localities:

Red Sea Proper: Mangrove Safaga: 17 km south Safaga: RCAZUE-Crus-Br.640401-
1, 14, 0.60x0.85 cm, 26/3/1998. Hurghada: Abu Mongar Island: RCAZUE-Crus-
Br.640401-2, 24, 1.60-1.88 cm (CL), 2.12-2.58 cm (CW), 13/4/1999. Wadi El Gimal:
50 km south Maras Alam (St.1): RCAZUE-Crus-Br.640401-3, 19, 1.16x1.57 cm,
17/4/1996.
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Morphological characters:

Carapace is hexagonal to transversely oval, broader than long, beings 1.4 breadth on
length; dorsal surface of carapace has distinct granules; carapace and appendages are
markedly covered with long setae but never thick, enable to visible or seen lateral
margins of carapace (Plate Il, a). Anterolateral margins are provided with 4 teeth, the
first tooth is smallest (Plate 111, 1), and are separated from posterolateral margins with
obvious distinct junction. Front not markedly produced and is slightly convex without
furrow in medial; no distinct lobule between frontal lobe and inner orbital angle (Plate
11, d).

Chelipeds are similar, semi equal and have scattered granules on dorsal surface of
merus and carpus but palms have five rows of transversally granules (Plate 1V, d).
Walking legs have long setae on dorsal surface of merui, carpuli, propodi and dactyli;
dactylus has acute tip (Plate V, d).

Abdomen of male consists of freely 7 segments; with extended telson beyond half of
fused sternites 3-4 (Plate V, h).

First male pleopod is S-shaped with scattered setae on first third; distal third has tuft
setae and short palp (Plate 1V, o).

Color: Carapace and dorsal surface of chelipeds and legs varied from brown to
brownish color, with deep orange or dark red irregular spots scattered on carapace
particularly on frontal, gastric, cardiac and anterolateral branchial regions. Finger and
thumbs are dark brown.

Habitat: Occurs under small rocks, cobbles and coral rubbles at the intertidal rocky
substrates.

Status: Rare.

Distribution:

Local: Red Sea only (Forskal, 1775; Klunzinger, 1913; El-Sayed, 1992).

World: Arabian Gulf (Naderloo and Turkay, 2012), Gulf of Oman (Naderloo et al.,
2015) and Northwestern Indian Ocean (Ng and Clark, 2005; Ng et al. 2008; Naderloo
and Turkay, 2012; Naderloo, 2017).

Remarks: The characters of the present specimens are in agreement with those
mentioned by Naderloo (2017), but have orange to dark red patches widespread
randomly on carapace. Anterolateral margin has four distanced teeth; the first tooth is
shorter than other teeth.

Pilumnus longicornis Hilgendorf, 1878

Synonyms:

Pilumnus longicornis Hilgendorf 1878: 794, pl. 1, Figs 8, 9; —Nobili 1906a: 135; —
Balss 1933: 15; —Stephenson 1946: 144, 145, Fig 36a; —Guinot 1967: 274 (list); —
Jones 1986: 163, pl. 48; —Tirmizi and Ghani 1996: 68-70, Fig 26; —Apel 2001: 99;-
Naderloo and Sari 2007: 344, tab 1; —Ng et al. 2008: 142 (list); —Naderloo and Turkay
2012: 37; —Naderloo et al. 2013: 449, tab 1; —Naderloo, 2017, p. 315, Figs. 26.22c,
26.23, 26.25.

Material examined: Two specimens (male and female).

Localities:

Gulf of Suez: Ain Sokhna: Al Semad beach, 27 km south Suez City: RCAZUE-Crus-
Br.640402-1, 14, 19, 0.67-0.92 cm (CL), 0.93-1.25 cm (CW), 27/7/1997.
Morphological characters:

Carapace is hexagonal to transversely oval, beings 1.36 breadth on length. Carapace
and appendages are covered with long setae, never thick, where lateral margins can
visible or seen. Dorsal surface of carapace is smooth, without granules but has small
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granules on branchial and hepatic regions, covered with relatively scattered short
setae (Plate 11, d).

Anterolateral margins are convex and have 4 teeth; first tooth is the smallest; while
posterolateral margins are straight. Exorbital angle has small tooth and from 3-5 small
teeth are found between exorbital angle and second anterolateral tooth; second tooth
of anterolateral margin has three to four small dentition on each side (Plate Il1, m).
Frontal margin is less projecting and less convex with furrow in med-line (Plate Il1,
e).

Chelipeds are similar, unequal, swollen, and have small granules scattered on dorsal
surface of merus and carpus; palms possess granules on upper third or superior
margins only (Plate 1V, e).

First male pleopod is S-shaped, strongly convex from tip and naked, while distal third
has scattered short setae (Plate IV, p).

Color: Carapace and legs are yellowish to light yellow. Thumbs and fingers have
light brown color.

Habitat: This species lives in the intertidal zone under stones and coral rubbles.
Status: Rare.

Distribution:

Local: Red Sea and Suez Gulf (Nobili, 1906 a; Balss, 1933; Guinot, 1967; Fouda,
2000).

World: Indo-West Pacific regions included Arabian Sea, Arabian Gulf and Gulf of
Oman (Naderloo and Sari, 2007; Naderloo and Turkay, 2012; Naderloo et al., 2013;
Naderloo, 2017).

Remarks: The characters of the present specimens are in agreement with those
mentioned by Naderloo (2017), but upper and proximal margins of external surface of
chelipeds have granules; movable fingers are shorter than thumbs. Anterolateral
margins of carapace have four distinct teeth; the first is the shorter while the second is
the sharper.

Pilumnus minutus (De Haan, 1835)

Synonyms:

Cancer (Pilumnus) minutus De Haan, 1835: 50, pl. 3, Fig. 2.

Pilumnus minutus, Takeda and Miyake, 1968: 40, 41, Fig 9d-e;- Titgen, 1982: 252
(list);- Apel, 2001: 99;- Naderloo and Sari, 2007: 344, tab 1; - Ng et al., 2008: 142
(list);- Naderloo, 2017: 316, Fig. 26.22d, 26.23 and 26.26.

Pilumnus hirsutus, Stimpson, 1858: 37;- Alcock, 1898: 197;- Stephenson, 1946: 146,
Fig 36d-f.

Material examined: Two specimens (males only).

Localities:

Red Sea proper: Marsa Arekie: 18 km north- Maras Alam: RCAZUE-Crus-
Br.640403-1, 13, 0.43x0.58 cm, 8/7/1996.

Gulf of Suez: Eastern Shores- Ras Matarma: RCAZUE-Crus-Br.640403-2, 14,
0.38x0.50 cm, 20/7/1993.

Morphological characters:

Carapace is hexagonal in shape and transversely oval, beings 1.35 breadth on length.
Carapace and appendages are covered with long setae, but lateral margins can easily
visible or seen; regions of carapace are ill defined, with smooth granules (Plate Il, c).
No spines were found on infraorbital margins and hepatic regions. Anterolateral
margins beings slightly convex, with 3 teeth, while posterolateral margins is nearly
straight; exorbital angle without well-developed spine-shaped tooth, but no small teeth
between exorbital angle and second anterolateral tooth (Plate 111, n). Frontal margin is



Revision of Superfamily Pilumnoidea from Red Sea, Egypt 147

slightly straight, less projecting and bilobed; without separation between front and
supraorbital angles (Plate IlI, f).

Chelipeds are unequal, semi-swollen and similar with acute cutting margins; upper
border of superior margins of palm has acute granules (Plate IV, f).

Abdomen of male is similar with above of Pilumnus species (Plate V, h).

Color: Carapace, chelipeds and walking legs are yellowish to light yellow. Thumbs
and fingers have light brown color.

Habitat: It occurs in the shallow subtidal rocky and cobble areas.

Status: Rare.

Distribution:

Local: Red Sea and Gulf of Suez (Klunzinger, 1913; Guinot, 1967; Vine, 1986).
World: Arabian Gulf and Gulf of Oman (Stephenson, 1946; Naderloo and Sari, 2007)
and Indian Ocean (Miyake, 1968; Ng et al., 2008).

Remarks: The characters of the present specimens are in agreement with those
mentioned by Naderloo (2017). However, upper margin, proximal portion of fingers
and external surface of chelipeds have obvious spines; movable fingers are shorter
than thumbs.

Pilumnus propinquus Nobili, 1905

Synonyms:

Pilumnus propinquus Nobili, 1905: 163;- Nobili 1906a: 140-142;- Nobili, 1906b: 277,
pl. 10, Fig. 7;- Balss, 1933: 12;- Stephenson, 1946: 147, 206 (list);- Guinot, 1967: 274
(list);- Titgen, 1982: 252 (list);- Hogarth, 1989: 106;- Hogarth, 1994: 101;- Apel,
2001: 100;- Ng et al., 2008: 142 (list); - Naderloo, 2017: 316, Fig. 26.27 and 26.28.
Pilumnus? propinquus- Titgen, 1982: 137.

Material examined: Two specimens (males only).

Localities:

Red Sea proper: Mangroves Marsa Abu Fissi- South Shalatein: St. 3, RCAZUE-
Crus-Br.640404-1, 13, 0.42x0.54 cm, 16/8/1999.

Gulf of Suez: Ain Sokhna: RCAZUE-Crus-Br.640404-2, 14, 0.62x0.90 cm,
7/8/1995.

Morphological characters:

Carapace is hexagonal in shape and transversely oval, beings broader than long,
breadth averaged 1.45 on length. Carapace and appendages are covered with long
setae, never thick to hide lateral margins; regions ill defined, without granules (Plate
1, d).

Anterolateral margins have 4 acute spines; the first spine is the smallest. Anterolateral
margin is shorter than posterolateral margin, being 0.6; exorbital angle has well-
developed spine-shaped tooth; there is a distinct hepatic spine beings visible from
dorsal view between exorbital angle and second anterolateral tooth (Plate I, 0).
Frontal margins are slightly convex, with a deep V-shaped notch with dentate edges;
supraorbital margins are acute (Plate 1lI, g).

Large and small chelipeds have 4 rows of spines or acute granules covering outer
surface of palm. Cutting margins of fingers and thumbs are less acute (Plate 1V, g &
K).

Walking legs are elongated and covered with short and scattered setae (Plate V, €)
First male pleopod is slender, naked and like S-shaped with a brush of hairs at its tip
(Plate 1V, q).

Color: Carapace, chelipeds and walking legs are light yellow to yellowish color.
Chelipeds fingers and thumbs are dark brown color.
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Habitat: This species lives at rocky substrates under small stones and coral rubbles at
rocky shores and mangroves.

Status: Rare.

Distribution:

Local: Red Sea and Gulf of Suez (Nobili, 1906 a, b and Guinot, 1967).

World: Arabian Gulf, Gulf of Oman and western Indian Ocean (Guinot, 1967;
Titgen, 1982; Hogarth, 1989, 1994; Apel, 2001; Ng et al., 2008; Naderloo, 2017).
Remarks: The characters of present specimens are in well agreement with those
mentioned by Naderloo (2017), except frontal margin appear as two lobes with
obvious dentate.

Pilumnus vespertilio (Fabricius, 1793)

Synonyms:

Cancer vespertilio Fabricius, 1793: 463.

Pilumnus vespertilio, H. Milne Edwards, 1834: 418; - Alcock, 1898: 192;- Nobili,
1906b: 274;- Bouvier, 1915: 258;- Balss, 1924: 11;- Gruvel, 1936: 145, pl. 23, Fig.
34;- Barnard, 1950: 263, Fig. 49a-b,- Sankarankutty, 1962: 144;- Sakai, 1965: 157, pl.
78, Fig. 1;- Dai & Yang, 1991: 364, Fig. 176(3), pl. 49(1);- Naderloo, 2017, P. 319,
Figs. 26.22f, 26.28, 26.30.

Pilumnus ursulus, Adams & White, 1848: 45, pl. 9, Fig. 6;- Klunzinger, 1913: 263, pl.
6, Fig. 17, pl. 11, Fig. 3.

Actaea dentate, Edmondson, 1935: 29, Fig. 9, pl.1B.

Material examined: 34 (23 males and 11females).

Localities:

Red Sea proper: Ras Mohamed Protected Area: RCAZUE-Crus-Br.640405-1, 1,
0.51x0.63 c¢m, 23/7/1994; St. 5: 24, 19, 0.63-0.70 ¢cm (CL), 0.71-0.90 cm (CW),
7/1994. Wadi El Gimal: St. 1, RCAZUE-Crus-Br.640405-2, 19, 1.26x1.52 cm,
17/4/1996. Hosam Helmy Beach: 18 Km, north Marsa Allam, RCAZUE-Crus-
Br.640405-3, 19, 1.03x1.42 cm, 18/4/1996. Al Jawly Beach: 9 Km, north Marsa
Alam, RCAZUE-Crus-Br.640405-4, 1&, 0.37x0.55 cm, 19/4/1996. Ghosoon:
Mangrove north Abu Ghosoon, RCAZUE-Crus-Br.640405-5, 57, 0.43-0.77 cm (CL),
0.61-1.14 cm (CW), 16/4/1996. Sharm Al Naga: RCAZUE-Crus-Br.640405-6, 343,
0.45-1.18 cm (CL), 1.24-1.38 cm (CW), 19/9/1996. Gabal Al Taleaa: RCAZUE-Crus-
Br.640405-7, 24, 0.38-0.60 cm (CL), 0.48-0.78 cm (CW), 18/9/1996. Shalatein-
Marsa Shia'b: RCAZUE-Crus-Br.640405-8, 13, 0.40%0.54 cm, 28/11/2018.

Gulf of Agaba: Abu Galuom Protected Area: St. 12, RCAZUE-Crus-Br.640405-9,
14, 12, 0.92-1.28 cm (CL), 1.21-1.61 cm (CW), 24/7/1993. Ras Abu Galuom:
RCAZUE-Crus-Br.640405-10, 13, 0.86x1.12 cm, 7/1994. Napq Protected Area: St.
18, RCAZUE-Crus-Br.640405-11, 19, 0.40x0.51 cm, 7/1993; RCAZUE-Crus-
Br.640405-12, 19, 0.80x1.10 cm, 11/2015; Al Monkatea: RCAZUE-Crus-Br.640405-
13, 24, 0.39-0.50 cm (CL), 0.48-0.60 cm (CW), 28/11/1994; Al Gharkana:
RCAZUE-Crus-Br.640405-14, 14, 19, 0.55-0.56 cm (CL), 0.68-0.69 cm (CW),
26/11/1994; Ras Al Tantor: RCAZUE-Crus-Br.640405-15, 14, 19 0.60-0.64 cm
(CL), 0.70-0.86 cm (CW), 26/11/1994; North Ras El Tantor: RCAZUE-Crus-
Br.640405-16, 24, 19 0.55-0.57 cm (CL), 0.76-0.82 cm (CW), 26/11/1994.

Gulf of Suez: EI-Semad and EI-Khema Beaches: 27 km North Suez City: RCAZUE-
Crus-Br.640405-17.

Morphological characters:

Carapace is broader than long, averaged 1.26 times as broad as long, beings convex
anteriorly and depressed posteriorly; covers with thickly long setae hide completely
lateral margins; regions are covered with a patch of granules interspersed with short
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setae between regions (Plate II, €). Anterolateral margin is slightly shorter than
posterolateral margin, beings 0.7 on posterior length; it armed with 4 teeth, first is the
smaller and not sharper than other teeth, while second tooth is triangular, third tooth is
sharp and fourth tooth is the sharpest (Plate 11, p). Front is deflected; front breadth is
less than one-third breadth of carapace, represents 0.2 in length and cut into 2 lobes
by a median notch, each has a distinct and prominent supraorbital angle (Plate I11, h).
Chelipeds are similar, asymmetrical, semi equal and covered with long setae. Merus is
covered with granules on outer surface, while palm when devoid of hairs bearing
beaded granules in lower half of outer surface. Fingers have irregular obtuse teeth
along cutting edge (Plate 1V, h).

Ambulatory legs are depressed, covered with long setae, their dactylus ends with a
cuticle claw (Plate V, ).

Male abdominal telson is bluntly triangular (Plate V, h).

First male pleopod is slender and long, arched ventrally in middle and has a hook-
shaped apex (Plate IV, r).

Color: Carapace and dorsal surface of chelipeds and ambulatory legs are brownish to
brown; fingers and thumbs are deep brown, while, setae are whitish to yellowish
white.

Habitat: It occurs under stones and among dead coral colonies in subtidal rocky
zones and mangroves.

Status: Very common.

Distribution:

Local: Red Sea, Gulf of Agaba, Gulf of Suez and Suez Canal Lakes (Nobili, 1906;
Klunzinger, 1913; Balss, 1924,1933; Guinot, 1967; Vine, 1986; El-Syed, 1992, 1996;
Fouda, 2000 and Fouda et al. 2003).

World: Indo-west Pacific regions including Arabian Sea, Arabian Gulf and Gulf of
Oman (Alcock, 1898; Barnard, 1950; Guinot, 1967; Sankarankutty, 1962; Naderloo,
2017).

Remarks: The characters of the present specimens are in well agreement with those
reported on the same species by Naderloo (2017). However, palm has rows of variable
sized- granules at dorsal surface only. Chelipeds fingers are convex and as long as
thumbs. First male pleopod has setae on two sides at their tip and ends with elongated
palp (Plate IV, r).

Genus: Tiaramedon Chia & Ng, 1998

Tiaramedon spinosum (Miers, 1879)

Synonyms:

Ceratocarcinus spinosus Miers, 1879: 27, pl. 5, Fig. 11; - Balss, 1924: 2;- Serene et
al., 1958: 174 (key), 176, 234, Fig. 4E, 5, pl. 5; - Guinot, 1967: 299, 312 (list);-
Fishelson, 1973: 467, Fig. 4b; - Fishelson, 1974: 188, Fig. 10; - Sakai, 1976: 300, Fig.
168; - Serene et al., 1976: 16; -Hwang & Yu, 1980: 153, pl. 4, Fig. 3; - Miyake, 1983:
56, 212(list), pl.19, Fig. 6. Stevcic, et al. 1988, 1308, 1318.

Tiaramedon spinosum Chia & Ng, 1998: 508, Fig. 7-8.

Material examined: Only one specimen (female).

Localities:

Red Sea: Ras Mohamed Protected Area: Marsa Breaka: RCAZUE-Crus-Br.640501-1,
19, 1.35x2.25 c¢m, 7/2016.

Morphological characters:

Carapace is squarish in shape, slightly broader than long, beings 1:1.66 breadth on
length); regions well defined; protogastric, metagastric, branchial and cardiac regions
are strongly produced into dorsally directed spines. Carapace is smooth, densely
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covered with short and stiff setae. Six spines are prominent on the carapace divided
into two rostral, two epigastric and two laterals branchial. Length of spines varies,
protogastric spines are always the longest (Plate I, e). Anterolateral and posterolateral
margins are clearly demarcated; anterolateral margin sublamelliform and entire
without trace of teeth or lobes; while posterolateral margin is straight (Plate I, e).
Frontal lobes are very short, triangular in shape, narrow, strongly deflexed downwards
and appear beak-like from the dorsal view. Inner supraorbital teeth well developed,
long and produced well beyond and obscuring most of frontal margin (Plate I, e).
Chelipeds are smooth, densely covered with short and stiff setae; merus and basi-
ischium are unarmed; carpus and propodus with distal spines; superior margin of palm
with distinct elongate tooth; finger not carinate; thumb not bent downwards (Plate I,
e).

Ambulatory legs are unarmed and densely covered with short and stiff setae. Merus of
all ambulatory legs has strong tooth on distal part of upper margin (Plate I, e).

Color: Carapace, ventral surfaces, chelipeds and walking legs are whitish to crime
with have dark brown stripes on all.

Habitat: It lives associated with sea feather (echinoderms: crinoids).

Status: Very rare.

Distribution:

Local: Red Sea (Balss, 1924; Fishelson, 1973). It is the first record from the Egyptian
Red Sea coasts.

World: Indo-west Pacific from Christmas Island and Japan (Chia & Ng, 1998; Sakai,
1976a; Miyake, 1983) to Indonesia, Taiwan, Australia Papua New Guinea-Madang
and New Caledonia (Chia & Ng, 1998; Serene et al., 1976).

Remarks: The characters of this specimen agree with the description given by Chia &
Ng (1998) and Ng & Jeng (1999). However, dorsal surface of carapace has 10 spines,
6 of them spines are large and distributed 2 on frontal region, 2 on protogastric
regions and 2 on outer border branchial regions; while other 4 spines were found and
represented by one on middle of metagastric regions, 1 on cardiac region and 2 on the
inner border of branchial regions.

DISCUSSION

Species of families Pilumnidae and Galenidae (Pilumnoidea: Decapoda:
Crustacea) recorded from the Egyptian Red Sea coasts and its associated gulfs (Suez
and Agaba) were revised during the present study. Remarks on the differences
between given characteristic features of the recorded species and those mentioned
previously were discussed after all given information on each species. These results
indicated that, a total of 10 species were obtained belong to families Galenidae and
Pilumnidae and distributed within 6 genera, comprised Actumnus, Cryptopilumnus,
Halimede, Pilumnopeus, Pilumnus and Tiaramedon. Family Galenidae was
represented by only one species (Halimede tyche); while Pilumnidae was represented
by 9 species dominated with genus Pilumnus with 5 species (P. incanus, P.
longicornis, P. minutus, P. propinquus and P. vespertilio), while other four genera
had only one species for each and comprised Actumnus asper, Cryptopilumnus
pereiodontus, Pilumnopeus convexus, and Tiaramedon spinosum.

The systematic position of Tiaramedon spinosum had been treated intensively.
The differences and similarities in morphological features and characteristic of larvae
and number of larval stages for this species and other species of subfamily
Eumedoninae had been treated by Stevcic et al. (1988) and all results exhibiting those
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members of this subfamily are more closely to family Pilumnidae than family
Parthenopidae. Ng et al. (2008) had discussed all previous literature dealt with the
position of family Eumedonidae, and ascertained that, Eumedonidae considered as
subfamily within Pilumnidae. Furthermore, future molecular investigations can define
the exact position of this subfamily (Eumedoninae).

The obtained results showed that, Cryptopilumnus pereiodontus considers the
first record from the entire Red Sea, while Tiaramedon spinosum is recorded for the
first time from the Egyptian Red Sea waters. The other pilumnid crabs were recorded
previously from the Red Sea by several authors either from the Egyptian coasts by
Calman (1927), Fox (1927), Gruvel (1936), Ramadan (1936), Monod (1938),
Holthuis (1956), Por and Ferber (1972), El Sayed (1992, 1996a,b), Fouda (2000),
Fouda et al. (2003), or from the neighbor areas in the Western Indian Ocean by
Barnard (1950) Arabia Gulf and Gulf of Oman by Naderloo (2017), or recorded
among true crab lists of the Red Sea pilumnid (Guinot, 1967; Vine, 1986). But some
of the previously recorded species from the Gulf of Suez as Eurycarcinus natalensis
(Fouda, 2000), and Actumnus miliaris (Monod, 1938) didn’t record during the present
study.

The number of recorded pilumnid species in the present study considers higher
than those previously recorded from the Egyptian Red Sea waters. Ramadan (1936)
recorded only two species (Actumnus asper and Pilumnus vespertilio) from Hurghada
(northern Red Sea), while Monod (1938) recorded 7 pilumnid species belong to 3
genera under family Xanthidae from the Suez Gulf and northern Red Sea in addition
to Suez Canal, comprised genus Pilumnus included Pilumnus forskalii (a synonym for
P. incanus), P. longicornis and P. savignyi) genus Actumnus included A. miliaris and
A. asper, and Pilumnopeus included P. laevis (a synonym for Heteropanope laevis)
and P. vauquelini. On the other hand, Fouda (2000) recorded 4 species comprised
Halimede ochtodes (a synonym for H. tyche), Eurycarcinus natalensis, Pilumnus
vespertilio and P. longicornis from the northwestern coasts of the Suez Gulf, while
El-Sayed (1996a,b) and Fouda et al. (2003) recorded only two species (P. vespertilio
and P. longicornis) from the Protected areas at South Sinai (Ras Mohamed and Nabq
Protected Areas) and Red Sea from Hurghada to Shalatein. On the other hand,
Heteropanope laevis, Pilumnopeus vauquelini, and Pilumnus savignyi were recorded
from Suez Canal Lakes by Calman (1927) and Fox (1927), Grivel (1936) Monod
(1937, 1938), Holthuis (1956), and Por and Ferber (1972), and El —Sayed (1992) as
well as H. tyche from Suez Canal by Osman (2015).

Consequently, the obtained results had increased the entire Red Sea pilumnid
fauna into 24 species based on lists constructed by Guinot (1967) and Vine (1986) and
increased the Egyptians Red Sea waters pilumnid into 12 species which represent
about 50 % of the entire Red Sea pilumnid species.

Generally, the number of pilumnid species was varied throughout the Indo-west
Pacific regions. Barnard (1950) reported four genera of pilumnid crabs comprised,
Actumnus, Eurycarcinus, Parapilumnus and Pilumnus. While Garth and Kim (1983)
recorded 29 species belong to 8 general of Pilumnid crabs in Philippine Islands and
adjacent waters of them Pilumnus minutus and Pilumnus longicornis were recorded.
While Guinot (1967) and Vine (1986) listed 23 species of pilumnid crabs within 10
genera from the Red Sea, of them Actumnus asper, Pilumnus longicornis, P.
propinquus and P. vespertilio were recorded.

During the last century, pilumnid crabs were treated as subfamily under family
Xanthidae. Serene (1984) promoted subfamily Pilumninae to family Pilumnidae and
divided it into five subfamilies comprised Halimedinae, Heteropanopeinae,
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Heteropilumninae, Pilumninae, and Planopilumninae in a constructed key only.
However, Ng et al., (2008) promoted family Pilumnidae to superfamily Pilumnoidea
and divided it into three families comprised Galenidae which consists of four
subfamily (Denthoxanthinae, Galeninae, Halimedinae and Parapanopinae),
Pilumnidae comprised five subfamily (Calmaniinae, Eumedoninae, Pilumninae,
Rhizopinae and Xenophthalmodinae) and Tanaochelidae consists of only one
subfamily (Tanaochelinae). Based on the last updating classification, Naderloo (2017)
recorded 28 species of superfamily Pilumnoidea within families Galenidae (3 genera
and 3 species) and Pilumnidae (13 genera and 25 species) from the Arabian Gulf.

Consequently, at the present time, superfamily Pilumnoidea had treated in
several articles around the world and covered fast regions in the Indo-west Pacific and
Indian Oceans including Red Sea. These results indicated that, about 399 species
within 3 families comprised Galenidae (with 4 genera and 12 species), Pilumnidae (70
genera and 358 species) and Tanaochelidae (only one genus and 2 species) were
recognized.

Out of the Red Sea recorded pilumnid crabs, it is obvious that, Actumnus asper,
Pilumnus longicornis, P. propinquus and P. vespertilio have wide range out of their
distribution in the Indo-west Pacific areas (Barnard, 1950; Garth and Kim, 1983;
Naderloo, 2017). Furthermore, Heteropanope, laevis, Pilumnopeus vauquelini, and
Pilumnus hirstus from Pilumnidae and Halimede tyche from Galenidae had penetrated
to Mediterranean Sea and reached coasts of eastern Mediterranean and even, Tunisia
(Steinitz, 1967, Galil, 2000; CIESM, 2008). In addition to the previous mentioned
northwards invasive pilumnid (Eurycarcinus integrifrons de Man, 1879) recorded for
the first time as an alien species from the Egyptian Mediterranean Sea in front of Port
Said during May 2016 by Abdelsalam et al. (2018). However, no evidence on this
species was recorded during the present study.

In spite of these obtained results, the Egyptian coasts of the Red Sea are still in
need for further intensive works particularly at deeper water to cover all different
habits for all species of super family Pilumnoidea and other occurred true crabs.
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Key to superfamilies of section Eubrachyura
1- Male abdomen is divided into 5 segments; segments 3-5, even their sutures are
sometimes visible, are fused together into a single unit. Super families Xanthoidea
and Trapezioidea
-Male abdomen is divided into 6 (segments 5 and 6 are fused together) or 7 segments

2- Length of second pleopod never exceeds that of first, but can sometimes extend
beyond half of the length of first...........cccoovvviiiveiiinieinenn. Superfamily Pilumnoidea
-Length of second pleopod extends beyond that of first, distal half usually
differentiate into a filamentous flagellum Superfamilies.................... Superfamilies
Carpilioidea and Eriphioidea

Key to families of superfamily Pilumnoidea

-Front is prominent, nearly straight or bilobed; carapace is pentagonal, much broader
than long. Abdomen of male has a very elongate telson, its length being more than
twice that of greatest length of other abdominal segments............. Family
Galenidae (Halimede tyche)

-Front is normal; carapace is varied from xanthoid-shaped, dorsally convex but not
much broader than long, to globular or transversely oval, beings much broader than
long and dorsally flattened ...........c.ccooviiiiiiiinin Family Pilumnidae

Key to genera and species of family Pilumnidae
1- Carapace is enlarged transversely and dorsally flattened with an enlarged posterior

F00E:) ¢ |1 Tiaramedon (T. spinosum)
- Carapace is xanthoid-shaped, narrow and dorsally convex with a narrow posterior
T || o DO RPN 2

2-Anterolateral margins with lobes, never with spines, without distinct junction
between posterolateral margins; carapace and upper surface of appendages covered

with long setae; anterolateral margins not arched ..............c..c....... Heteropilumnus (*)
-Anterolateral margins with lobes, teeth or spines, with distinct junction between
posterolateral Mar@insS. .........c.ooviiiiriiiiii e e O
3-Upper surface of carapace is completely glabrous, anterolateral margins with small
denticles; front broadly bilobed and straight ............ccccooeveniiiiennnnn Eurycarcinus (*)
-Upper surface of carapace has short or long setae with distinct spines, teeth or lobes;
front has dIffErent TOrMS .........ooovie e 4

4-Upper surface of carapace and appendages without long setae or with scarce long
setae; anterolateral margins without spines or not all teeth spine-shaped; distance
between front and inner orbital margin without lobule or with small lobule; telson
never reached half of fused StErniteS 3-4 ........cccooveiiiii i 5
-Upper surface of carapace and appendages covered markedly with long setae;
anterolateral margins with spines; distinct lobule between frontal lobe and inner
orbital angle; telson extended beyond half of fused sternites 3-4

5- Upper surface of carapace with fine velvet form setae; posterolateral margins of
carapace markedly CONCave .........cccocevievieeiiciieiecieeeee e Actumnus (A. asper)
-Upper surface of carapace without fine velvet form setae, scarcely covered with long
setae; posterolateral margins of carapace NOt CONCAVE .........ccccveveieerieereeseeseese e 6
6- Anterolateral margins of carapace with relatively low teeth; large and small
chelipeds are markedly tuberculated on upper and outer surfaces; transverse suture
between sternites 1 and 2 in males indistinct .......................... Cryptopilumnus
(C. pereiodontus)
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-Anterolateral margins of carapace with well grown teeth; large chelipeds are
distinctly smooth without any tooth; distinct transverse suture between sternites 1 and
2 N MAIES Lo 7
7-Posterior surface of carapace with granular ridges, serrated by setae; regions are
moderately defined; front is broadly bilobed with distinct lateral lobules
..................................................................... Pilumnopeus (P. convexus)
- Posterior surface of carapace is relatively smooth without setae, regions are weakly

defined; front is broadly bilobed without lateral lobules ............. Heteropanope (*)

8-Carapace and appendages are thickly covered with long setae, lateral margins not
VISIDIE. ... Pilumnus vespertilio
-Carapace and appendages may cover with long setae but never thick, lateral margins
CAN DB VISIDIE ..o 9
9- Dorsal surface of carapace with distinct granules .................. Pilumnus incanus
- Dorsal surface of carapace without granules may with small pits ...............cc.c....... 10

10-Exorbital angle with small tooth; 3-5 small teeth between exorbital angle and
second anterolateral tooth, second tooth of anterolateral margin with three to four
small denticles; dorsal surface of carapace covered with relatively thick short setae
............................................................................ Pilumnus longicornis
- Exorbital angle with well-developed spine-shaped tooth, no tooth between exorbital
angle and second anterolateral tooth; dorsal surface without thick short setae
..................................................................................................... 11
11-Inner part of infraorbital margin without spine; no spine on hepatic region .........
................................................................................ Pilumnus minutus
-Inner part of infraorbital margin with distinct spine; distinct hepatic spine visible
from dorsal view between exorbital angle and second anterolateral teeth

12-Larger chelipeds with large spines covering outer surface of palm... Pilumnus
propingquus
-Larger chelipeds with palm mostly smooth on outer surface ... Pilumnus savignyi (*)

Symbol (*) denotes to previously recorded species either at the Egyptian coasts or
from Red Sea but did not recorded during the present study.
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Plate I: Dorsal views for carapace: a) Halimede ochtodes (&, 3.9x5.20 cm), b) Actumnus asper (&,
5.7x7.7 mm), ¢) Cryptopilumnus pereiodontus (&, 0.45x0.70 cm), d) Pilumnopeus convexus (2,
1.58x2.42 cm), and e) Tiaramedon spinosum (9,1.35x2.25 cm).
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Plate (11): Dorsal views for carapace: a) Pilumnus incanus (9 1.88x2.58 c¢m), b) P. longicornis (&
0.92x1.25 cm), c¢) P. minutus (&' 0.43x0.58 cm), d) P. propinguus (3 0.62x0.9 cm), and ¢) P.
vespertilio (4 1.28x1.61 cm).



Revision of Superfamily Pilumnoidea from Red Sea, Egypt 163

Plate II: (a-h) frontal margin and (i-p) anterolateral margin of carapace: a&i) Halimede tyche, b&j)
Cryptopilumnus pereiodontus, c&k) Pilumnopeus convexus, d&I) Pilumnus incanus, e&m) P.
longicornis, f&n) P. propinquus, g&o) P. minutus, and h&p) P. vespertilio respectively.
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Plate IV: Outer and dorsal surface of chelae and first male pleopods: a) H. tyche, b) C. pereiodontus, c)
P. convexus, d) P. incanus, ) P. longicornis, f) P. propinquus, g) P. minutus, and h) P.
vespertilio respectively; (i-k) dorsal surface of small chela: i) C. pereiodontus, j) P. convexus
and k) P. propinquus respectively; (I-r) first male pleopod: 1) H. tyche, m) C. pereiodontus, n) P.
convexus, 0) P. incanus, p) P. longicornis, g) P. propinquus and r) P. vespertilio respectively.
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Plate V: (a-f) Walking legs: a) H. tyche, b) C. pereiodontus, c) P. convexus, d) P. incanus, e) P.
propinquus, f) P. vespertilio, g) male abdomen of H. ochtodes, h) male abdomen of Pilumnus
species.
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ARABIC SUMMARY
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