Manuscript Ophiocoma sp. from southern Africa

Notes on the Ophiocoma species (Echinodermata: Ophiuroidea) from the East Coast of South Africa, with the description of a new species.
Abstract – Two specimens of a shallow-water ophiuroid collected in Sodwana Bay, South Africa are described as new to science. This new species is distinct from all known Ophiocoma species by it's epizoic lifestyle on Ophiocoma brevipes; by the total lack of granules on the disc; by the ragged hyaline structure of the arm spines and by the colour pattern. The new species brings the total number of valid species within Ophiocoma present in S. Africa to ten, only five of these were previously reported from southern Africa. All ten are briefly discussed in terms of taxonomy, local and geographic distribution and ecology. Ophiocoma epizoica sp. nov. is considered the sisterspecies of Ophiocoma similanensis Bussarawit & Rowe, 1985, reported only from Andaman Sea. Intraspecific variation in the latter species is described as two more specimens of this species were found in S. Africa.
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Introduction - The circumtropical genus Ophiocoma Agassiz, 1836, whose distribution and abundance is related to that of coral reefs (James, 1982; Soliman, 1991), has recently been revised by Devaney (1970). Since then, several works heave dealt with the Indo-Pacific distribution of this genus (Clark & Rowe, 1971; Clark & Courtman-Stock, 1976; Cherbonnier & Guille, 1978; James, 1982; Rowe & Gates, 1995). The shallow-water ophiuroid fauna of southern Africa has been intensively studied by a number of specialists (Bell, 1905; 1909; Mortensen, 1933; Clark H.L, 1923; Clark A.M., 1952; 1974; 1977; 1980; Balinsky, 1957; Clark & Courtman-Stock, 1976 ). Since then, no Ophiocoma species were added to the fauna of southern Africa, though some new species were reported from the Indo-Pacific and the Red Sea (Rowe & Pawson, 1977; Bussarawit & Rowe, 1985; Soliman, 1991). 

Up till now, only five species of Ophiocoma were reported from southern Africa (Clark & Cortman-Stock, 1976): O. erinaceus Müller & Troschel, O. pica Müller & Troschel, O. pusilla (Brock), O. scolopendrina (Lamarck) and O. valenciae Müller & Troschel. Intensive sampling along the East Coast of South Africa, added 5 additional Ophiocoma species to the fauna of southern Africa, one of them being new to science.

Materials and methods - Specimens were collected by handpicking in the intertidal and by SCUBA diving down to 32 m depth, during three expeditions (August 1999; July 2000 and February 2001), in several localities along the coast of KwaZulu-Natal, Republic of South Africa (see also map 1).

Insert map 1

Specimens were anaesthetized by placing them in fresh water until they ceased moving. Hereafter they were put in 100 % buffered alcohol for one day, whereafter the specimens were transfered to 70 % buffered alcohol for transport to the lab. For permanent storage the different specimens were dried.

Holotype and paratype of Ophiocoma epizoica sp. nov. and specimens belonging to other Ophiocoma species are deposited in the collections of the Royal African Museum, Tervuren, Belgium (RAM), under the numbers MRAC xxx-xxx; duplicates are deposited in the South African museum, Cape Town, Republic of South Africa (SAM), under the numbers SAM xxx. Inter-and intraspecific variation was assessed by examination of ophiocomids from the western Indian Ocean that are deposited in the collections of the British Museum for Natural History, London (BMNH), and in the collections of the Royal Africa Museum, Tervuren, Belgium

Results - Table 1 presents the different species within Ophiocoma collected along the East Coast of South Africa; site of collection, depth of collection and collection number are also given. Table 2 presents the BMNH and RAM specimens from the western Indian Ocean that were studied.

Insert table 1, 2
In the systematic account, a taxonomic description and detailed geographical distribution are only given for the species within Ophiocoma previously not reported from the western Indian Ocean; for the other well-known species we cite major works from which the original descriptions and geographical distributions can be traced.

Taxonomy
Ophiocomidae Ljungman,  1867

Ophiocoma Agassiz, 1836

Diagnosis (after Devaney, 1970:9; Clark & Courtman-Stock, 1976:172-173) – Ophiocominae with the majoroty of species reaching a large size, d.d. often exceeding 20 mm; two to seven, generally smooth, arm spines, sometimes alternatingly 3 and 4 on succesive segments or on opposite side of the same segment; disc generally covered with a coat of some to many rounded granules, sometimes extending into oral interradial region, often forming a V (this coat is imperfect in juveniles and almost to completely absent in O. similanensis and O. epizoica sp. nov.), naked scales towards the distal side of the oral plates; oral plates without armament, triangular with 3 to 4, rarely 5 contiguous oral papillae, outer usually widest; tooth papillae always present, few to numerous, the superficial ones in series with the oral papillae; oral shields large, oval, hexagonal or pentagonal if the distal lobe is angular, the proximal end being usually more or less truncated to a degree matching the interradial seperation of the adoral shields; dorsal arm plates wider than long, fan-shaped, oval or hexagonal, always broadly contiguous in the first part of the arm; ventral arm plates more or less squarish, proximal side straight, distal side straight to concave; tentacle scales two, at least in the first segments, sometimes only one towards the arm tip; circum-tropical to subtropical in distribution.

Systematic account

Ophiocoma brevipes Peters, 1851

(Pl. 1a,b)

See: Devaney, 1970: 10-18, table 4 p. 19; 1974: 151; Clark & Rowe, 1971: 119; Cherbonnier & Guille, 1978: 168, 169, pl. X figs. 3,4; James, 1982: 39-40, pl. IIB; Rowe & Gates, 1995: 385 (synonymy).
Type locality of O. brevipes is Querimba Island, northern Mozambique (Rowe & Gates, 1995). 

Nineteen specimens were collected in different sites in KwaZulu-Natal. O. brevipes is invariably found under boulders over sand and fine gravel. Depth of collecting varied between 6 and 20 m

O. brevipes has a tropical Indo-Pacific distribution from East Africa (with the Red Sea, but without the Persian Gulf). to Polynesia, Hawaii, Easter island (Tortonese, 1980). Prior to this study the only record from southern Africa was Mozambique, Querimba Archipelago (Peters, 1851; Lyman, 1866; Ludwig, 1899); thus the present records extend the range to Aliwal Shoal, some 60 km under Durban, Republic of South Africa.

Remarks – The BMNH specimens from Aldabra (BMNH 1978.9.20.149-163 and BMNH 1979.1.15.117-121) show a large variability in the colouration of the disc; a longitudinal central discontinuous dark line is sometimes visible.

Ophiocoma dentata Müller & Troschel, 1842

(Pl. 1c-f)

See: Devaney, 1970: 11-18, fig. 17 p. 12, fig. 18,19 p. 13, fig. 21 p. 15, table 2A p. 16, table 3 p. 17; Clark & Rowe, 1971: 86-87, 119, pl. 18, figs. 2-3; James, 1982: 40, pl. II C,D.

Type locality of O. dentata is unknown (Rowe & Gates, 1995)

Two specimens were found over gravel under the same coral boulder, both at Bangha Nek, 16 m depth.

O. dentata has a tropical, Indo-Pacific distribution (Rowe & Gates, 1995), from the East Coast of Africa (with the Red Sea but without the Persian Gulf) to the Hawaiian Islands (Sastry, 1991). Prior to this study the most southern records originate from Inhaca Island (Mozambique) (Macnae & Kalk, 1958; as O. insularina Lyman, 1861)

Remarks - These specimens, at first examination, bear resemblance to O. brevipes and/or O. dentata. Devaney (1970) pointed out three means by which O. brevipes can be seperated from O. dentata (and O. doederleini; see also hereunder) (for specimens of similar size): (1) comparing the arm spine sequence: while O. brevipes presents 5 arm spines on segments 4-7, 5-6 arm spines up till segment 11, and 4-3 arm spines herafter; O. dentata shows only 4 (occasionaly 5) arm spines on segments 4-7, 4 arm spines up till segment 13 and 3 arm spines hereafter; (2) by comparing the maximun arm spine length with the breadth of the aboral plate: while for O. brevipes the longest arm spine rarely exceeds the breadth of the aboral arm plate, for O. dentata (and O. doederleini) the longest arm spine greatly exceeds the aboral arm plate; and (3) by comparing the pigmentation: while O. brevipes has a uniform white or cream colour on the oral side of arms and mouth plates, the other two species have a more grey, brown or variegated colouration. 

By using these criteria our specimens bear the closest resemblence to O. dentata. However, some differences are apparent. Primo, the arm spine sequence in our specimens differs slightly from that reported by Devaney (1970): four first segments with 3 arm spines; segments 5-13 (5-15 in the largest specimen) bearing 4 arm spines, hereafter 3 arm spines; these figures differ from those of O. dentata in that we never observed 5 arm spines on segment 7. Secundo, the colour pattern of our two specimens is rather remarkable: the smallest specimen (with d.d. 11 mm) has a disc that is reticulated (beige with brownish lines) both dorsally and ventrally (see pl. 1c), the dorsal arm plates are brownish with dark brown spots around the edges, the lateral plates are clearer and have several spots, the ventral arm plates are also clear and have the same spots, sometimes a dark coloured patch is presnt centrally, the white to beige arm spines are broadly and irregularly banded with light brown; the larger specimen (d.d. 14.3 mm) has a disc that is variegated with brown, white and beige, both dorsally and ventrally small dark brown spots are present (see pl. 1e,f); the dorsal arm plates are beige to brown with at the median distal side a whitish-grey patch that is surrounded by dark brown, the lateral and ventral plates have the same colouration pattern as those from the smallest specimen; arm spines banded; arms of both specimene banded (more visible in the large individual).

We feel however relatively confident that this species is indeed O. dentata, since Devaney (1970) already noted that two colour forms exist (a variegated and a reticulate). Also, 4 in stead of 5 arm spines on the seventh arm segment not necessarily disagrees with the arm spine sequence given in Devaney’s (1970) extensive work (table 2A, p. 16).

By examining some of the BMNH specimens, it became evident that our specimens have the same characteristics as the specimen BMNH 1979.2.5.48 from Watamu, Kenya, which to us is not O. doederleini, but O. dentata. Even so, specimen BMNH 1969.7.9.1, identified as O. brevispina has an arm spine sequence (segment 1-3 with 3 arm spines; segments 4-11 with 3 to 4 arm spines, and 3 arm spines on the segments hereafter) almost similar to that of O. dentata.

Ophiocoma  doederleini Loriol, 1899

(Pl. 1e-h)

See: Devaney, 1970: 11-18, fig. 18 p.13, fig. 20 p. 14, fig. 22 p. 15, table 2B p. 16, table 3 p. 17; 1974: 154; Sloan et al., 1979: 104, figs. 8,9 p. 105, fig. 10 p. 106..

Type locality of O. doederleini is Mauritius (Rowe & Gates, 1995).

Only two specimens were found, 15 and 20 m deep, Bangha Nek and Sodwana Bay. Both were present under a large boulder, thus agreeing with Chartock’s observations (1972; in Sloan et al., 1979).

Although only two specimens were collected, they are important in several ways. First, they allow us to confirm the two morphological forms known (Devaney, 1970; Sloan et al., 1979):

Ophiocoma epizoica sp. nov

(Pl. 1i,,j)

Name bearing type - Holotype: Republic of South Africa, KwaZulu-Natal, Sodwana Bay (2 mile reef).

Type locality-. Sodwana Bay (2 mile reef), Republic of South Africa
Material examined - MRACxxx/RSAKZN/99129bis (two specimens).

Description – D.d. 4 mm/a.l. probably 12 mm (Holotype); d.d. 3 mm/a.l. probably 8-9 mm (paratype)(both specimens broken). 

Disc coloured grey ventrally and dorsally. Dorsal side of the disc greyish, marked with 5 pairs of convex brown lines starting at the margin, passing through the radial shields and almost reaching the center of the disc. Radial shields similar in colour, very small, oval. Dorsal arm plates uniform brown; ventral arm plates uniform brownish-grey. Oral and adoral shields uniform brownish. Arm spines uniform brownish.

Disc circular in outline and moderately convex; covered dorsally and ventrally by imbricated scales of different size and shape. These scales are hardly visible dorsally  and obvious ventrally. Holotype and paratype without granulation on the ventral nor on the dorsal side. Radial shields exposed, though due to the minute size hardly visible, oval in shape. Genital slits unarmed, almost reaching the margin of the disc. Oral shields pear shaped, sometimes with a thickened distal side, hardly longer then broad. Adoral shields triangular , almost touchin proximally. Oral plates triangular with 3-44 hyaline tipped somewhat pointed oral papillae each side of the jaw. Dental plate with 1-2 teeth and 3-4 hyaline-tipped dental papillae; lowermost 2-3 forming a cluster at the apex of the jaw angle. Dorsal arm plates fan-shaped, only first 2-4 plates somewhat; hereafter well seperated from each other. First two ventral arm plates slightly broader than long, distal edge straight; herafter the plates gradually become longer, almost rectangular in shape with the distal edge gradually becoming more concave.  Two arm spines on the first segment, three on segments 2-5, herafter alternating 2 and three spines. Two flat tentacle scales on the first arm segment, the inner one distinctly smaller; only one over the rest of the tentacle pores .
Ecology – Found on the ventral side of Ophiocoma brevipes Peters, 1851

Geographical distribution - Only known from the type locality.

Etymology – The name epizoica refers to the epizoic behavior of the species.

Comments – This new species is distinct from all known Ophiocoma species by it's epizoic lifestyle on Ophiocoma brevipes; by the total lack of granules on the disc; by the ragged hyaline structure of the arm spines and by the colour pattern.

Ophiocoma erinaceus Müller& Troschel, 1842

(Pl. 2a,b).)

See: Clark & Courtman-Stock, 1976: 173

Ophiocoma pica Müller & Troschel, 1842

(Pl. 2c,d.)

Ophiocoma pusilla (Brock, 1888)

(Pl. 2e,f.)

See: Devaney, 1970: 25, figs. 26, 29; Clark & Rowe, 1971: 86-87, 118; Clark & Courtman-Stock, 1976: 122, 174, fig. 190; Cherbonnier & Guille, 1978: 173-174, pl. 11, figs. 3,4; Clark A.M., 1980: 544

Type locality of O. pusilla is Amboina (Seram; Mollucas).

Thirteen specimens were collected under dead coral blocks over fine to coarse gravel, 10-32 m deep.

Ophiocoma pusilla has a tropical Indo-west-central Pacific Ocean distribution (Rowe & Gates, 1995), with the Red Sea (Clark A.M., 1952; 1967; as Ophiomastix pusilla). In southern Africa the species was reported by Balinsky (1957) from Inhaca as Ophiocoma insularia Lyman, xxxx; Cherbonnier & Guille (1978) reported it from Tuléar

Remarks – After examination of the size, shape and sequence of the arm spines, the nature of the dental and oral plates, and the number of dental papillae, Devaney (1970) concluded that O. latilanaxa Murakami, 1943, is a junior synonym of O. pusilla. In 1989 Soliman ignored the decission of Devaney (1970) on O. latilanaxa and put the species as a new record for the Red Sea. In 1991, a new species, Ophiocoma aegyptiaca Soliman, 1991, is described from the same area; Soliman (1991) continued to see O. latilaxana as a valid species (even as Devaneys’s paper is among the references) and noted that his new species bears close resemblence to O. schoenleinii and to O. pusilla (as O. latilaxana). Although we have not seen the type material we suspect that O. aegyptiaca and O. pusilla will proove to be synonyms. According to Soliman (1991) the differences between O. aegyptiaca and O. pusilla are situated mainly on the level of (1) the colour pattern of the disc and the plates; our specimens of O. pusilla show that the colouration is very variable (disc uniform brown to reticulate to spotted with dark blotches; spines uniformly coloured to spotted); (2) the shape of the oral plates; although Soliman (1991) states that the oral shields of O. aegyptiaca are trapizoidal he draws them oval (fig. 3A, p. 82), similar to the ones of O. pusilla; (3) the number of arm spines; maximum five in O. aegyptiaca, but Soliman does not give the sequence of the arm spines; our O. pusilla specimens mostly have arm spine sequences: 3-3-4-4-4(or 5)-5-4-5

On the other hand the form and size of the dorsal arm plates are completely similar for O. aegyptiaca and O. pusilla (compare Devaney, 1970; fig. 29 p. 21 with Soliman, 1991, fig. 4 p. 83).

Ophiocoma scolopendrina (Lamarck, 1816)

(Pl. 2g,h)

Kalk (19xx) noted that O. scolopendrina is one of the most conspicuous shore animals, actively feeding in pools among plants, not hiding. Although we visited only some intertidal pools - i.e. at Palm Beach  and Old River Bed (Trafalgar area); Zinkwazi Beach, Black Rock, Rainy Park & Isipingo (Durban area); Adlam’s Rock (Sodwana Bay) & Rabbit Rock (Kosi Bay)

Ophiocoma similanensis Bussarawit & Rowe, 1985

(Pl. 2i;,j)

Name bearing type - Holotype: (PMBC No. 3861), and paratype (PMBC No. 3862) in the Reference Collection of Phuket Marine Biological Center Phuket, Thailand (Bussarawit & Rowe, 1985)

Type locality -. Andaman Sea,.West Coast of Thailand, Similian Islands (holotype: Ko Ban Gu; paratype: Ko Similian).
Material examined - MRACxxx/RSAKZN/99172 (one specimen); MRACxx/RSAKZN/0183 (1 specimen).

Description (after Bussarawit & Rowe, 1985, complemented with S. African specimens) – D.d from 2.7 to 7 mm; d.d./a.l. 1/3-3.5.

Disc coloured dark brown ventrally and dorsally. Dorsal side of the disc of type material marked with five pairs of cream lines starting at the margin, passing through the radial shields and almost reaching the center of the disc; small cream spot in the center; larger cream spot in each interradial area; short pale line medially between each of the pairs of the radial shields. The smallest S. African specimen uniform brown on the disc; the largest specimen similar in colouration to the type material, however without pale line between the radial shields. Dorsal arm plates uniform brown; first ventral arm plate cream or brown, next 3-6 plates cream at the proximal edge  Lateral sides of the oral shields cream or uniform brown (smallest specimen from S. Africa). Arm spines cream to dark brown, sometimes with the edges lighter. 

Disc circular in outline and slightly convex; covered dorsally and ventrally by imbricated scales of different size and shape. These scales are clearly visible dorsally ventrally both in the Similian Islands, and the South African specimens (Bussarwit and Rowe, 1985 state that the dorsal disc plates are not distinct dorsally, however fig. 1A p. 2 and fig. 2C p. 3 clearly show the dorsal plates). Holotype dorsally with an irregular, single and double row of small granules at the margin of the disc between adjacent arms, and some 12 scattered granules on the disc, paratype and South African specimens present no granules whatsoever on the dorsal disc scales; ventrally no granulation. Radial shields exposed, tear-shaped, twice as long as broad in the type material, only slightly longer than broad in the S. African specimens. Each pair invariably seperated by 5-6 rows of disc scales. Genital slits unarmed, almost reaching the margin of the disc. Oral shields pear-shaped, broadest distally, but almost as broad as long. Adoral shields triangular, clearly seperated either side of the oral shield. Oral plates triangular, with 4 oral papillae each side of the jaw, penultimate papilla largest and scale like. Dental plate with 3-4 hyaline-tipped teeth and 7-8 dental papillae in the type material; only 2-3 non-hyalinated teeth and 5-6 dental papillae in the S. African material; lowermost 2-4 papillae forming a small cluster at the apex of the jaw angle. Dorsal arm plates fan-shaped, narrowly contiguous along the first 3/4 of the arm; well seperated from each other hereafter. First ventral arm plate small, squarish; following plates larger, broader than long for about three quarters of the arm, last quarter of the arm with plates longer than broad; distal margin of plates widest and convex; plates contiguous along the length of the arm. CHECK ARM SPINE SEQUENCE. Two flat, blunt tentacle scales on the first 10-15 segments, herafter inner tentacle scale gradually decreases in size and disappears at the distal end of the arm.
Ecology – Type material was found associated with Pocillopora, Montipora and dead coral, depth between 5-18.5 m; South African material epizoic in an encrusting turret sponge (Haliclona sp.) or under a dead coral boulder; depth between 10-20 m. 

Geographical distribution – Only known from two localities (Andaman Sea, South-West Indian Ocean), it is hard to define the geographical distribution.. As the species lives unexposed, hiding in live coral or sponges or under dead coral blocks, its distribution probably encompasses the total Indian Ocean.

Comments – As Bussarawit & Rowe (1985) already noted the jaw structure of this species is typical of members of the family Ophiocomidae. The paucity or even lack of granulation leaves four genera within the Ophiocomidae: Ophiopsila Forbes, 1843, Ophiarthrum Peters, 1851, Ophiosphaera Brock, 1888 (according to Cherbonnier and Guille, 1972; 1978, subsequentely followed by Clark A.M., 1980) and Ophiocoma Agassiz, 1836 (since the discovery of Ophiocoma simalensis). Ophiopsila with two to three tentacle scales, the inner one always distinctly enlarged and crossing the corresponding tentacle scale of the other pore in the middle of the ventral arm plate (see also Clark & Rowe, 1971; fig. 23g p.94; Guille et al., 1986, fig. 62 p. 163), can easily be ruled out as genus to accomadate this poorly known species. Ophiarthrum which invariably presents a skin covered disc and only one tentacle scale can also be excluded. Ophiosphaera characterised by spine like, rugose tooth papillae (see also Guille et al., 1986, fig. 61 p. 163) and no tentacle shields can also be ruled out as a candidate. We agree with Bussarawit & Rowe (1985) that simalensis belongs to Ophiocoma because (1) the jaw strucure agrees; (2) the holotype presents few granules on the disc; and (3) because the form and arrangement of the arm spines are typical of the Scolopendrina species group as created by Devaney (1970). We also agree with Bussarawit & Rowe (1985) that presence or absence of granules might not be the most important criterium to distinguish the genera within Ophiocomidae. Arrangement and form of the arm spines, in combination with the jaw structure seem the best criteria for generic partitioning. We believe that the present species bears closest resemblence with Ophiocoma epizoica sp. nov.

Ophiocoma  valenciae Müller & Troschel, 1842

(Fig.)

Discussion
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