


plates,with the indicationof a 3rdas2 platesin theanglebetween2 adjacent
arms. The innermost row of about 31 platesextendsto the 20th infero­
marginal and the secondIOW of about4 platesto the 2nd inferomarginal.
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Fig. 12: Heteronardoa diamantinaen. sp. Holotype. Lateral view (W.A.M. No.
1762-74).R=41.3mm.
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Fig. 13: Heteronardoa diamantinae n. sp. Paratype. Abactinal view, I.I.O.E.
specimen,Stn 403E(U.S.N.M. No. E13783).R-57.0mm.
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Fig. 14: Heteronardoa diamantinae n. sp. Paratype. Adambulacral furrow, I.I.O.E.
specimen, Stn 403E (U.S.N.M. No. E13783). R=57.0 mm.

The 48 adambulacral plates bear 6, proximally, increasing to 7 or 8 short,
blunt furrow spines on the 8th to 20th plates, thereafter the number of
spines decreases. The first and last 1 or 2 spines are shortest and are flattened,
spatulate, the remaining spines are subequal and square in cross-section.
These are backed by a row of 5-7 truncate subambulacral spines and, at
least proximally, a row of 5-7 slightly enlarged granules. The mouth plate
has 9 furrow spines backed by 5 stout spines and a second row of 4-5
enlarged granules, the rest of the plate being covered by about 8 or 9 coarse
granules.

Papulae occur only between the abactinal plates and are not found either
between the superomarginals and inferomarginals or actinally. The papulae
are in groups of 3, reducing to 2 and 1 distally and laterally. There are no
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papulae between the plates of the distal one fourth or one fifth of the arms.
There are no pedicellariae.

The plates, where they are not rubbed bare, are covered with close
granulation, but this does not obscure the limits of the plates. The granules
towards the centre of the plates and those around the papulae are similar in
size but larger than those towards the edge of and between the plates. The
actinal granules are similar in size to the larger abactinal granules. The
colour of the dry specimen is dusky-pink, the colour in life is not recorded.

CM-----Fig. 15: Heteronardoa diamantinae n. sp. Paratype. Abactinal view, LI.a.E.
specimen, Stn 403E (A.M. No. J9188). R= 36-42.0 mm.

The larger paratype has 5 arms with R/r- 57mm/9mm= 6.3, Fig. 13.
The disc plates reach about 2 mm maximum diameter and only 3 plates
surround the anus. There are 4 (one arm 5) abactinal-lateral rows of plates
and the basal carinal plates are about 1.75 mm square. The carinal and first
lateral rows of plates extend regularly to the 30th superomarginal; the second
lateral row extends to about the 25th superomarginal; the third row to the
16-18th superomarginal; the fourth row to the 8-10th superomarginal and
the fifth, where present, to the 3rd superomarginal. There are 42 supero­
marginals and 'inferomarginals and 3 rows of actinal intermediate plates,
with a 4th row indicated by 2 plates in the angle between 2 adjacent arms.
The innermost actinal intermediate row comprises 48 plates extending to
the 30th inferomarginal; the 2nd row of 7-8 plates to the 5th inferomarginal
and the 3rd row of 4 plates to the 2nd-3rd inferomarginal.
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The adambulacral armature is similar to the holotype except that 7-8
furrow spines occur from the 10th-35th plates, Fig. 14. The mouth plate
has 10-11 furrow spines backed by 6 large, stout spines and a second row of
4-5 enlarged granules, the rest of the plate being covered by 10 coarse
granules. The papulae occur in groups of up to 5. There are no pedicellariae.
The granulation is as in the holotype. The colour, in alcohol, is a very light
pink; colour in life not recorded. The 2nd paratype has only 4 arms measur­
ing R= 36mm-42mm, with r= 6mm; R/r= 6-7, Fig. 15. There are 3 rows
of abactinal-lateral plates (though there is evidence of a 4th row on one side
of one arm). The ring of radial plates is not distinct on the disc. 'There are
34 superomarginal and inferomarginal plates (R=' 42 mm). There are 3 rows
of actinal intermediate plates. There are 5-7 furrow spInes but in this speci­
men 7 spines occur from as early as the 5th adambulacral plate. The mouth
plate is as in the holotype. The papulae occur in groups of up to 4. There are
no pedicellariae. The granulation and colour is the same as for the larger
paratype. .

The specimen identified by Fisher (1919) as Nardoa semiregularis has been
re-examined by Miss M.E. Downey (Smithsonian Institution, D.S.A.), who
informs the author that the specimen is grey-brown in colour; has usually 6
furrow spines; the granules over the papular areas seem infinitesimally smaller
than those on the plates; no papulae occur intermarginally or actinally and
that there are a few very tiny ophidiasterid (sugar-tong) pedicellariae on a
few of the proximal superomarginals.

Similarly there are pedicellariae on the smaller specimens of H. carinata
(see table 1). The apparent lack of difference between the granules on the
plates and papular areas is surprising but with all factors considered, from
both Fisher's description and plate and Miss Downey's re-examination,
there seems little doubt that Fisher's specimen represents the species H.
diamantinae. With R= 29 mm this is the smallest specimen of diamantinae so
far recorded. .

Remarks

Heteronardoa diamantinae is clearly quite closely related to H. carinata
but can be readily distinguished from that species by the fact that the
abactinal-lateral plates do not extend to the tips of the arms, the similarity in
size of the carinal and abactinal-Iateral plates, the squarish carinal, the
higher number of furrow spines and the colour.

Discussion

The genus Heteronardoa was established by Hayashi for a Japanese species
of ophidiasterid, H. sagamina. It is considered (see table 1), however, that
the Indian Ocean species Nardoa carinata Koehler, N. squamulosa Koehler
and Narcissia mohamedi Macan are not only congeneric with H. sagamina
but conspecific with it. Heteronardoa carinata (Koehler) has priority.
Despite this synonymy, it is also apparent that a second, but new, species of
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Heteronardoa, H. diamantinae, occurs in the Indian Ocean and Philippine
Islands.

In his description of the genus 2 characters should have been given more
emphasis by Hayashi. These are the lack of papulae not only actinally but
also intermarginally, and the similarity in size of the granules in the central
area of the abactinal plates with those around the papulae and the smaller
size of the granules towards the outer margins of and between the abactinal
plates. Papulae are found between the marginal rows of Certonardoa and
Narcissia and the granulation is even. The presence or absence of pedicellariae
is obviously variable in all three genera (Sladen, 1889; Hayashi, 1973b;
Table 1).

H. carinata is geographically widely distributed, occurring from the Gulf
of Aden, Arabian Sea, Maldives, Andaman Islands, off north-western
Australia, Aru Islands, the Philippine Islands and Japan. H. diamantinae is,
at present, known only from three localities as far apart as the Mozambique
Channel, the North-West Cape of Australia and the Philippine Islands. This
compares with Certonardoa which is restricted to Japan and Indonesia and
Narcissia from the tropical Atlantic and the Gulf of California (Hayashi,
1973b). The species of Heteronardoa occur in depths of between 30-230m,
though more generally between 60-100m, which is deeper than Certonardoa
but probably the same depth as Narcissia.
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