NEW RECORDS OF OPHIUROIDEA (ECHINODERMATA) FROM
SOUTHERN AUSTRALIA, INCLUDING NEW SPECIES OF
OPHIACANTHA AND OPHIONEREIS

by ALan N. Baker* & DeNNiS M, DEvANEYT

Summary

Baxyr, A, N. & Deovaney, D. M. (1981). New records of Ophiuroiden | Euchinodermata) from
sonthern Australia, including new species of Ophiucantha and Ophienerels, Trans. B. Soc.
&, Awyr. 105(4). 155-178, || December, 1981,

Twenty-three ophluroid species are discussed: nine are new (o the region, and the known
range of a further seven is extended. Ophionereis terba 0, sp. and Oplifacantha shepherd
n. sp., are described from Victorian and South Australian waters respectively, and a key lo
the southern Australian specics of Ophiacantha is provided. Ophioveres bispinosus, Ophivconis
opactim, and Ophloprinm  rosea we new combinations, amd (he following species ure
synonymised: Ophiacantha abyssicola otagoensiy Fell with @, brachygnatha H, 1., Clark,
Gphiacantha runcata Koehler with Ophioprium rosea (Lyman), and Ophiaciis lacvis H. L.
Clark with ©. tricolor H. L. Clark, Nustrations are given of holorypes of Ophioeeres bis-
pinosis, Ophiomusium anisacanthum, O. australe, Ophionereis linvata, Amphiura trisacaniha,
Opliriothrix (Placophiothrix) albostriata, O. (Placophiothrix) lineocaerulea, und €, (Kevstoned)

livmenacantha. A lectotype is designuted for Ophiocanrha clavigera Kaehler.

Introduction

The ophiuroid fauna of southern Australiyn
waters is known largely from the studies of
H, L. Clark (1916, 1918, 1928, 1938, i9Y46)
and A. M. Clark (1966). H, L, Clark's eurly
paper covered collections trawled from the con-
tinental shell by F.LS. “Endeavour™ in 1910--
14, and the later works dealt with specimens
colleeted mainly from the Victonan coast by
Joseph Gabriel, and from South Australian
waters by Sir Joseph Verco and Clark himself
during a visit in 1929, In 1946, Clark added
more specimens in his revision of the entire
Australian  echinodermi  fauna, The recent
account by A. M, Clark was based on shallow
water collections made during the Port Phillip
Survey, Victoria, 1957-63, The collections
reported by these authors are in the South Aus-
tralian Mupseum, National Museum of Victoria.
Australian Museum, Museum of Compurative
Zoology, and British Muscum (Natural His-
tery) . Seventy-four species of ophiuroids are
now known from southern Australia between
Cape Howe. Victoria (37°30.1'S) and Cape
Naturaliste, Westernt  Australia (33730,1°S)
(Clark 1946, Baker 1981, and this paper)

In the course of studying Awvstralasian
Ophiuroidea 1n the past few years we have exa-

* Naltional Muscurm of New Zealund, Privite Bag,
Wellington, New Zealund.

+ Herpice P. Bishop Museum, P.O. Box [19000-A,
Honoluly, Hawaii.

mined recent collections made by trawling ex-
peditions (HMAS. Diamantina and Kimbla,
M.V. Aquarius, and M.V, Sarda) and divers
working along the coasts of Western Australia,
South  Australis, Victoria, and Tasmania.
Among these colleclions are o number ol spe-
cies previously unknown in the region, includ-
ing two new species and others hitherto known
only from other Pacific locahbes, particularly
New Zealand, Some of these have been dis-
cussed by Buaker (1979, 19800, and the re-
mainder are reporied here,

During wvisits to  the South Australian
Museum, one of us (AN.B.) re-examined
some of the ophiuroid material recorded hy
H. L. Clark (1928), and re-illustraled, by
camern Jueida drawangs, severul holotypes of
local species described but not figured in detail
by that worker. Our sludhes have shown that
some [axonomic changes are necessary. and we
have included such informarion in this paper.

Text convealions

The following abbreviations are used: Fnsti-
ttions; AM—Australian - Museum, Sydney,
BM (NH)—British Muscum (Natural History),
Landon. BPBM—Betmice P. Bishop Muscon,
Honolulu, Hawaii. MCZ—Museuny of Coms-
paralive Zoology, Harvard. MNB—Museum
fiir Naturkunde, Berling WMNZ—National
Museum of New Zealund, Wellinglon, NMV—
National Musecum of Vicworia, Melbourue.
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SOUTHERN AUSTRALIAN OPHIUROQIDEA \5T

SAM—South Australian Muscam, Adelaide
WAM-—-Western Australian Museum, Perth.
ZMH—Zuoolagisches Museum, Humburg, ZMC
—Zoologisk Museum, Copenhagen. Morpho-
logv: d.d—disc diameter,

Systematic Accownt

Famity Ophiur dae
Subfamily Ophiolepidinac
Ophioceres Koehler, 1922
Ophioceres hispinosus (H 1, Clark) n. comb,
FIGS 1-3, 5, 14-17

Oplitoplocwy biprioss H, L. Clark, 19182 337,
pl. 4, fig. 2; 1946: 276.- A. M, Clark, 1966.
327 - Dannall, 1980: 43,

Speciments  examined; Halotype, MCZ 4025,

Fhillip ls. Wosternpoit. Vic., na deprh. May. 1915;

2, NMNZ 2074, Pori Macdonnell, A, 3-4 m

2900 1964; 1, NMNZ 2076, West [d, SA, 4 m,

20.,1975;: 2, NMV, H36h, Cape (ipirap, Vie,

na depth, 240n.197%; 2, NMNZ 2075, Flured

Cape, Bruny Il Tas, 13 m, 10.01,1972; |, NMNZ

2702, Deal 1d, Tas,, 20 m. 4.v,1974.

Remarky: These specimens range 3-2.5 mm
d.d., #and huve arms vp to 3.3 X d.d. long
They are thus similar to the type series in
dimensions.

That this species belongs in ODpluncerey
rather than Qphivplocis is shown by the pre-
sence of one tentocle scale ta cach pore, short
genital slits originating close 10 the oral shield
and hardly extending past the first ventral arm
plate, amd the refalively small amount of Frag-
mentatjion of the dorsal arm  plates (<10
pieces). In Ophieplocuy Lyman, there are 3-6
tenlacle scales, gemital shils which are separaled
Iram the oral shiglds by small platelets or scales
and wilich extend a5 far as the fourth segment.
and extensive dorsal arm plate fragmenlation
{ <20 picces).

As painted out by H. L, Clark (1918), 1his
specics 1s extremely elose o 0, ktoni (Far-
quhar) from New Zealand. Examination of 15
specimens of the latter {(NMNZ) shows small
but consistent differences which we consider

to be specific. Clark’s suggestion that the num-
her and arrangement of dorsal arm plate frag-
ments s different in these Iwo species is cor-
rect, but only for the basal and middle part of
the arms. To confuse matters, bowever, the
basic pattern af fragmentalion may be altered
by irregular secondary division of plates on
some or all arms of some specimens, The
dorsal arm plates consist of three main ele-
ments—a central plate bordered by two lateral
plates. The cenmtral plate is uvsually divided
lransversely, and on the extremities of the
arms, the arrangement is virtually identical n
both species (Figs 17 & 21), Nearcr the disc,
the lateral plates become separated from the
proximal portion of the central plate by an
obligue plate on each side (Figs 16 & 20). At
this stage of Tragmentation, a dhfference be-
tween the two species is evident—in Auttoni
the pair of additional oblique proximal centro-
lateral plates (pcl) vearly as wide as the distal
centro-laterals (del) and fully in contact with
the loteral edge of the proximal central plate
(pc), bhecomes wedged between the proximal
centro-laterals and the distal central plate; in
hispinosus however, the additional pcl plates
arc usually less than } the width of the del
plates and only in contact with the posterior
lateral portion of the pe plate. On the same arm
segment, and even more pronounced on proxi-
mal segments (Figs 15 & 19), the latter species
does pot develop a third pair of plates distad
ar disto-lateral to the decp as seen in Auttoni
(Figs 16 & 20, 15 & 19), Occasionally, irregu-
tar longitudinal splits occur on the very basal
arm plates of ©. hispinosus (Figs 4 & 14).

The oral shields also differ in proportions—
in hispinosus they are noticeably wider than
long (w — 1.44-1.63L), whercas in hurroni
they are about as wide as long (w = 1.05-
1.131).

Although there is no noticeable difference
in the arrangement of the disc scales, the radial
shields and marginal inter-radial plates are
larger In bispinesus than in huttoai, In fact the
size of the plates rival those in @, marginaia
Fell. a second New Zealand species, regarded

Flgs 1-21. 1, arm base and adjoining disc, dorsil, of Ophioceres bispinosis (NMNZ 2074): 2, same,

ventral;, 3,

arm base und adjoining dise. veotral, of Ophioceres incipiens (NMNZ 2715); 4. 6th

& Tth arm seements of Q. bispinosus (NMV H3s61; 5, 6th arm segment of O. hispinosus (hola-

type MUZ 4025)

=9, Ind. Xth, 18th and distal arm segments of 0. incipiens (NMNZ 2715).

10213, sume segmenty of . marginata (NMNZ 2705); 14-17, same segments of 0. hispinosus
INMNZ 2074), 18-21, saroe segments of Q. fiuttont (NMNZ 1183). Abbreviations: pe—proXimal
cenlrul plates: del—distal centro-lateral plates; pel—proximal centro-laleral plales. Scale lines 0.5

mnm,
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here as valid (see Pawson 1969). This species
can be distinguished from bispinosus and hut-
toni by its shorter arms (2 X d.d.), simpler pat-
tern of arm plate fragmentation (Figs 10-13),
shorter genital slits, and 3 instead of 2 arm
spines on each segment. Unlike the other spe-
cies, O. marginata is viviparous—a 9.0 mm
d.d. specimen dissected during this study con-
tained 18 juveniles 1-1.3 mm d.d.

The fourth species and type species, O. inci-
piens Koehler, also has a simple pattern of arm
plate fragments (Figs 6-9), but has arrowhead-
shaped oral shields (Fig. 3), 2 very short arm
spines, and relatively long (3.3 X d.d.) arms.

The four Ophioceres species are restricted to
the southern hemisphere antarctic, subantarctic,
and cool temperate waters. Q. incipiens is cir-
cumpolar in antarctic waters; marginata sub-
antarctic New Zealand, and southern mainland
New Zealand, hutroni northern New Zealand,
and bispinosus southern Australia. Ophioceres
species are recorded at depths of 0-384 m,

Ophiomusium Lyman, 1869
Ophiomusium anisacanthum H. L. Clark
FIGS 22-24

Ophiomusium anisacanthum H. L. Clark, 1928:

445, figs 133a, b; 1946: 247.- Baker, 1979: 31.
Specimens examined: Holotype, SAM K254, and 2
paratypes, K256, Spencer Gulf or Gulf St Vincent,
S.A.; 4, WAM B896-898-77, 31°00°S, 114°51'E,
W of Lancelin, W.A., 130-160 m, HMAS Dia-
mantina stations 41, 44,

Remarks: The Western Australian specimens
of O. anisacanthum range 11-12 mm d.d., with
arms 40 mm long, and are thus comparable
with H. L. Clark’s type series of five—the only
other examples hitherto reported. Clark (1928)
characterized this species by its single, large
ventral inter-radial plate and one large arm
spine in a series of three or four smaller spines.
In the six specimens examined here, we find
mostly four spines on the basal seven or eight
segments. They grade in size from the lower-
most, which is 0.5-0.75 as long as the segment
bearing it, to the uppermost, which is 0.2 as
long as a segment. The two lowermost spines
are distinctly separated from the uppermost
pair (Fig. 24). Beyond the seventh or eighth
segment, only the lowermost pair are present.
It is this arrangement of arm spines, plus the
large inter-radial plate and the smooth, closely
adpressed dorsal disc plates, that distinguish
the species.

The type specimens are without exact locality
or depth, Verco's label bearing no more than

“Spencer or St Vincent Gulfs”, H. L. Clark
(1946) expressed interest in the depths at
which anisacanthum might eventually be found,
for the genus is essentially a deep water one,
and the South Australian gulfs are less than
55 m deep. It is thus of considerable interest
that the species has now been collected off the
Western Australian coast in 130-160 m, show-
ing that O. anisacanthum is indeed one of the
few species in this genus to inhabit the con-
tinental shelf.

Ophiomusium ausirale (H, L. Clark)
FIGS 25-27
Ophiomusium simplex var. australe H. L, Clark
1928: 449, fig. 135; 1946: 274-5.
Ophiomusium aporum H. L. Clark, 1928: 447,
fig. 134; 1946: 275,
Ophiomusium australe — Baker, 1979: 30.
Specimens examined: 9 from Vic., S.A. and W.A.
(listed in Baker 1979, p. 30), 3, NMV H367
38°46'S, 141°33'E, 155 m, 26.viii.1975.
Remarks: This southern Australian species has
been discussed by Baker (1979). The oppor-
tunity is taken here to give a detailed illustra-
tion of the holotype (SAM K256).

FamiLy Ophionereididae
Ophionereis Liitken, 1859
Ophionereis terba n.sp.

FIG. 30
Specimens examined: Holotype NMV H363 &
paratype, NMNZ 3673, 43 km SSW Portland,
Vic., 585 m, coll. R. Plant & M. Gomon, 14.v.
1979; paratypes 4, NMV, W of Cape Nelson,
Vic., 164-201m, June 1969: paratypes 2,
NMNZ 1881, S of Warrnambool, Vic., 220-310

m, 14.V. 1969.

Description of holotype: Disc diameter 6.0 mm,
arms broken but ¢.9 X d.d. Disc entirely
covered with coarse imbricating scales, 3-4 in
I mm radially; primaries prominent, and 1
central marginal inter-radial scale with 4 larger
scales each side. Radial shields 0.9 mm long,
0.4 mm wide. divergent. Genital papillaec small,
granular, visible near arm bases dorsally.

Oral shields longer than wide, diamond-
shaped with incurved disto-lateral margins.
Adorals meeting within, attenuated distally.
Distal oral papilla large, triangular, remaining
3 narrow, blunt.

Dorsal arm plates widest proximally, with
evenly curved distal and proximal margins;
supplementary plates very small and present
throughout arm. Ventral arm plates widest dis-
tally, as long as wide, concave laterally, with
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Figs 22-27. 22, arm base and adjoining disc, dorsal, of Ophiomusium anisacanthum (holotype SAM
K254); 23, same, ventral, 24, 1st & 2nd lateral arm plates of SAM K254; 25, arm base and
adjoining disc, dorsal, of Ophiomusium australe (holotype SAM K256); 26, same, ventral; 27,
1st & 2nd lateral arm plates of SAM K256. Scale line 0.5 mm.
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Figs 28-36, arm bases and udjpoining dises. 28 & 29, Opldonereis lineata (hololype, MCZ 5829 der-
suly & ventrul; 30, Gphionercis terha n, sp. (hololype, NMV H363), dorsal. 31 & 32, Ophioconis
upacam (INMNZ 2690) doisal & veolals 33 & 14, Ophincriy iefcalor (holotype SAM K213) ven-
tral & dorsal, 35 & 36, Ophivcomina wvstrally (BPBM WIR22) dorsal & ventral, Scale lipes 10
LR
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a straight distal margin curved only at the
corners. Tentacle scales large, oval. Three
slender, evenly tapered arm spines, middle
spine longest, up to 2 X length of adjacent
ventral arm plate.

Colour pattern (dry): disc mottled brown
and cream, brown pigment around edges of
disc scales and radial shields. Dorsal arm plates
with m-shaped brown band on distal margin
(Fig. 30); ventral surface uniformly cream.

Remarks: This species is closely related to O.
lineata H. L. Clark from north Queensland
waters, It differs from it (Figs 28-29) in
having relatively longer and more slender arm
spines—in lineata they are only slightly longer
than an adjacent ventral armplate, and are
thick for their length. Also, the oral shields of
0. terba are symmetrically diamond-shaped
rather than blunt, spearhead-shaped as in O.
lineata. The colour patterns of these two spe-
cies provide the most readily observable dis-
tinguishing features: O. terba has very pro-
minent m-shaped brown bands across the distal
part of the dorsal arm plates, and has a uni-
formly cream ventral arm surface, whereas O.
lineata has a single longitudinal dark line cn
the arms dorsally, and random dark spots on
both arm surfaces (Figs 28-29 of the holotype.
MCZ 5829).

No depth was given for the collection site of
O. lineata by Clark (1946), but the waters sur-
rounding Lindeman Island are 37-55 m. The
bathymetric range of the new species is, in
contrast, 164-585 m.

Apart from its striking colour pattern, the
new species is characterized within Ophionereis
by the coarse disc scaling the very small sup-
plementary dorsal arm plates. The trivial name
terba is an Australian aboriginal word meaning
pretty, and alludes to the colour pattern,

Ophiochiton Lyman, 1879

Ophiochiton lentus Lyman

Ophiochiton lentus Lyman, 1879: 55, pl. XIV,
figs 398-400. Baker, 1979: 34,
Specimens examined: 3, NMV H368, 38°3.4'S,

149°23.7°E, E of Flinders Id, Bass Strait, 183 m,
22.xi.1973; 1, NMV H360, 39° 32.5'S, 148°
51.5°E, 274 m, 24.xi.1973.

Remarks: The specimens are 5.0-6.5 mm d.d.
and differ slightly from the 13 mm holotype:
the primary disc scales are prominent, there are
no papillae along the edges of the genital slits,
and there are two tentacles scales only on the

first or second pore on each arm. These dif-
ferences may be attributed to the juvenile
nature of the specimens, for otherwise they
agree closely with Lyman's description,

Ophiochiton lentus is the first representative
of the genus to be found in Australian waters;
the species is otherwise known from the type
locality near the Kermadec Islands (also re-
ported from there by Baker 1979) and the
Chatham Rise, east of New Zealand in depths
of 300-900 m.

FamiLy Ophiocomidae
Qphiocomina Koehler, 1922
Ophiocomina australis H. L. Clark
FIGS 35, 36, 6368

Ophiocomina australis H. L. Clark, 1928: fig.
124; 1946: 188; A. M. Clark, 1966: 327.
Specimens examined: Holotype, SAM K211,
outer Gulf St Vincent S.A., no depth: 4 BPBM
W1822, 2 km W of Outer Harbour, Gulf St

Vincent S.A., among Posidonia roots, 12 m depth,
3.iii. 1965,

Remarks: The additional specimens from Gulf
St Vincent are the first to be recorded since
H. L. Clark’s original description. They range
5-8 mm d.d. This rare species has a very
restricted distribution in the South Australian
gulfs—extensive collecting along other parts
of the southern coast by S. A. Shepherd and
Mrs J. E. Watson have failed to locate other
examples. The holotype is in poor condition,
and because the species has not been ade-
quately illustrated, we give here figures of an
8 mm d.d. BPBM specimen (Figs 35-36), and
SEM photographs of the oral plates, dental
plate, vertebra, and arm spine (Figs 63-68).

Wilkie (1980) proposed that Ophiocomina,
with the species australis and nigra, be placed
in the family Ophiacanthidae. It is our opinion,
that there are better grounds for continuing to
retain this genus in the Ophiocomidae. Among
these grounds are the features of Ophiopteris,
Clarkcoma, and other ophiocomids which are
also found in Ophiocomina (Table 1). Further-
more, differences rather than similarities be-
tween Ophiocomina and Ophiolimna spp. in
terms of the length : height ratio of the oral
plates, shape of the lateral arm plates and, at
least in one species of Ophiolimna examined
(0. cf. perfida), the presence of an oral calci-
fied ridge to enclose the radial water canal in
the 2nd rather than the 1st arm vertebra, are
considered features that do not indicate family
resemblance between the two genera.
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TaBLE 1. Comparisan of Ophiocomina with Ophiacanthids and Ophivcomids.

Ophio- Ophio-
coming  pleriy

Ophia-
Clarkcona canthids

Other ophio-
comids

ORAL PLATES

A. With radiating indentations on abradial
muscle scar

B. Abradial muscle scar with flaring
aboral wing

C. Adradial muscle scar less than (—),
equal 10 (), more than (+)
half height of plate*

D. Longer than high (+), equal (%),
higher than long (—)

E. Adradial articular area with upper
distal edge rounded (+) or siraight (—)

TEETH
Hylinated tips

ARM SPINES
Hollow (lumen more than half
wall diameter)

DENTAL PLATE
A. Foramina

B, Oral end widest
C, Papillue present

1
+ +)  +

RADIAL SHIELD AND GENITAL PLATE ARTICULATIO

Two condyles and one pit

g

¥ + +|"_ +

* length = proximo-distal axis (-
height = oral-aboral axis

mella

FAMILy Ophiodermatidae
Genus Ophioconis Llitken, 1869
Ophloconis opacum (H. L, Clark) n.comb.
FIGS 31, 32

Opliurodon epacum H. L. Clark, 1928: 440.
figs 132a & b, 1946: 255; A. M. Clark, 1966:
327,

Specimens examined: Hololype, SAM K243, “St

Vincent or Spencer Gulfs”, S.A. no depth; I,

NMNZ 2122, Upper Spencer Gulf, S.A., 11 m,

4.ix,.1973; 1, NMNZ 2690, Upper Spencer Gulf,

SA, I8 m, 11,ix.1973; |, NMNZ 2123, off

Glenelg, S.A,, artificial reef sile, 3-4 m, 1972:

I, NMNZ 2722, W of Outer Harbour Gulf St

Vincent, S.A., 5 m, 3.1.1965; 2, BPBM W2220 &

WAM 31-74, Cockburn Sd, W.A. under siones,

0-2 m, 13,ii,1972;, 2, WAM 1133-74, 3.2 km

NW  Busselton Jetly, W.A., Pogidonia, Cymo-

docea & sand, 22-24 m., no dale.

Remarks: H. L, Clark (1946) referred three
Australian species to Ophiuredon. O. opacum
was separated from its northern congeners
(¢incta und permixta) by having blunter, flat
opaque upper (at least) arm spines. However,

) Tor Ophivcoma 2(+) for Q. pusilla
pusilla; Ophiop-
sila, Ophioco-

4(~+) for ophiocema
longispina, ©O.
pusilla  and
Ophiomastix
variahilis,

and Ophiomas-
tix ornafa,

A. M. Clark (1965) found no generic distine-
tion after comparing the type species of Qphio-
coniy (O, forbesi) with permixta and cincta.
She did not consider O, opacum at that time
and, in a 1966 key retained without comment
opacum in QOphiwrodon.

Comparison of specimens of the three known
Australian species indicate they are indeed con-
generic and should all be retained in Ophio-
cpniy, They share the following characters:
longitudinally striated arm spines; more than
two tentacle scales on proximal segments;
broadened hyalinated uvsually serrated distal
ends of teeth; adoral shiclds nearly or actually
meeting in front of oral shield; disc granulae
covering all or most of the oral shiclds as well
as exposed part of oral plates.

The six specimens found since 1965 are the
first recorded since the type description, They
range 3.0-6.5 mm d.d., and their characters
confirm the distinciness of this southern species
ol Ophioconis, Tt may be separated from the
two northern Australian species by its flat,
almost spatulate arm spines. Contrary 1o the
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type descviption, . epacion does have finely
striated lateral arm plates but apart from thal
feature, the holotype and new maicrial agrec
with H, L. Clark's description, Because H. L.
Clark’s illustration lacks detail. we give bere o
camera Iycida drawing of NMNZ 2690 (Figs
31, 32) the holotype being not in a suituble
condition for illustration.

The records of (0. epacym from Western
Auslralia extend the known range of the spe-
cies westward from the South Australian gulfs:
this extension and its shullow water habirar
(0-24 m) indicate thal 1t 15 probably more
widespread on the southern coasts of Aostralio.

Bathypectinura H, 1, Clark, 1909
Burhyperrinura heros {Lyman|
Pectinira heros Lyman, 18749: 48 pl
38091,
Barhypeciinnra fieros: H, L, Clark, 1909 1249- 30,
Biker, 1979: 34,
Specimens exomined: 1, SAM TK 3132, 37°58"-
377478, 139749 -130°45°E. SW of Cupe Huffon,
SA, 548 my May, 1981 2 NMV, 43 km S5W
aof Poriland, Vic, 585 m, 14.¥.1979,
Remurks: This large species (TR 3132 is 62
mm d.d.) has previously been recorded from
off Bateman's Bay, New South Wales, und
sauth ul” Norfolk Island (Buker 1979) in the
Australian region. It has a worldwide distribu-
tion in 240-2960 m.

14, figs

Famivy Ophiacanthrdac
(O phiacantha Muller & Troschel. 1842
Ophiacantha shepherdi n.sp.
FIGS 37, 38, 69-74

Specimeny examined: Holoiype. SAM KI1750 &
pardlype BPBM W1H31), Seal Rock, Encounler
Ray, West Id, S.A, 24 m, on algae, coll. 5.4,
Shepherd, 18.ix1967. Paratvpes, |, SAM [F1749
& 1 NMNZ 3083, Deva Inlet. West 1. 3.A., LB
m. coll. S.A. Shepherd. 24vi. 1967, Paratype,
NAINZ, 11 km off Glenelg, Gull St Vincenl, SA.,
25 m. ecoll. S.A. Shepherd. 27.xii. 1966, Puratypes,
8, NMNZ 3085, 2. BPBM WI1835, Land’s End.
West Id, S.A., 17-18 m, coll, S.A, Shepherd,
1967, Paralvpes. 2, BPBM 1839, Seul Rock, West
Id, SA. 24 m, coll. S.A. Shephend, 5.ii.1967,
Paralypes, 2, WAM, 19-81, Oedipus Pr, West Td.
SA. 15 m, call. S.A. Shepherd. no date: Para-
types, 1. AM. 1, BM(NH), 4, NMNZ 3641,
Middle Pt Cupe Nofthumberland, S.A, 13 m,
in algae. coll. S:A. Shepherd, 19.ii 1974,

Deserippion of  holoiype: Dise diameter 2.5
mm; arm length 11-12 mm, arms taper gri-
dually. Upper side of disc with very low
conical granules (rarely us high as broad).

163

slightly larger and more prominent inter-
radially than radiolly: egranules generally not
contiguous, underlymng scales evident between
them. Radial shields sock-shaped, distal ends
exposed and adjacent to laterul edge of first
exposed dorsal arm plate; also wn eantact with
genital plate below, On lower side of disce, gra-
nules more widely spaced proximally; disc
sciles evident

Oral shields approximately 1.5 * hroader
than Tong, somewhil Inangulor, with small lobe
in distal cdge, madreponitic plate much larger,
with greater distal prominance. Adoral shields
large, meeling broadly  within, encroaching
distad vround mosre of ventral shield.

Three oral papillac on edge of oral plate;
ouler two longer than broad, similar in size to
inner papidla which is more sharply tapered
and apically directed, The first tooth level with
oral papillag bul larger and arrow-head shaped,
other 1eeth not visible.

First ventral arm plates slightly broader than
following plates which are tan-shaped. with the
distal edge convex (Fig. 69); plates separated
from one another by laterpl arm plates, the
separation increasing distally,

One tentagle scale, less than | a segment
long, rectangular with rounded up (Fie 700
scales remaiminge approximately same size and
shape on dislnl segments in contrast to dimi-
nishing size of other arm plates,

Dorsal arm plates hroadly fan shaped, 1.5 ~
or more hroader than long: with exception
of the first exposed platc which s in contuct
with sccond plate, all others separated from
cuch other by lateral plates. Micro- structure
of these plates is a ¢lose mesh of pores and
tinbelculae, with smooth rased lumps at mler-
sections of meshes (Figs 71, 72).

Lateral arm plates meeting broadly above
and below;  distal edge Naired considerably
where arm spines attuched. Twao short und 3
somewhat longer bluntly rounded spines on
segments ove und two respecuvely: segment
three (first free segment) with 4 arm spines,
the lower three being somewhat longer than
those of segment two, minutely spiculate und
gently fapering, while upper spine on cach side
is gready enlarged, 2 ¥ length of adjacent
lower spive (750 my vs 350 my) and nearly
twice as thick, microscopically rogose, scurcely
tapering, and broadly rounded at tip (Fig. 73).
One of 10 sides with only 3 urm spines, the
wpper enlarged spine being absent,

Three spines (rarely 4) continue on disral
segments, the spines remaining short, blunt, in-
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Figs 49-62_ 49-54, Ophinthriv (Placophiothrix) albostelata (holotype, SAM K215): 49, radial disc

segmient, dorsal; 50, disc slump; 51, representative wrm spimes, 52, Sth & 6th dorsal arm plates;
5%, 20th dorsal arm plate with pigment; 54, 9th & 10th veniral arm plates, 55-59, Ophiothrix
(Placephiothric) Wiwocaerlea (holotype, SAM K218): 55, dise stump; 36, rodinl disc segment,
duisal; 57, Sih & oth dorsal arm plates with pigment; 58, 9th & |0th ventral arm  plales with
pigment; 59, uppermost basal arm spine. 60-62, Ophiothrix (Kevstonea) hymenacantha  (holo-
type. SAM K217); 60, arm hase and adjoining disc, dorsal; 61. 5th & 6th dorsal arm plales; 62,
Oth & 10 veniral arm plates, Scale lines |0 mm.

creasingly spiculate, and near end becoming
denlate along one margin (Fig. 74),

Varlation, A paratype (BPBM W1831) from
the same station as the holotype is the largesl
specimen (d.d. of 2.7 mm). The arms al¢ con-
torted and twisted upward making the upper
side diflicult to see. However, the lower (oral)
surface, cspecially the mouth region, s fully
exposed. In contrast to the holotype, this speci-
men has the adoral shields separated In front
of the oral shields, probably due to the fiexure
of the vpwardly directed arms. The teeth are
visible, there being 2 or 3 helow the apical one,
somewhat blunt to slightly tapered or, in two
cases, the upper being elongate and pointed.
At the inner radial edge of each side of the
ventral arm shicld there is a small papilla which
is separate (rom either the adoral shicld or jaw
plate. None of the other specimens has this

feature. An arm spine sequence of 2-3-4-3-3
i typical on the first five proximal segmenis.
Four arm spines occur very infrequently (seg.
i, on one side of one arm and scg. 7, on hoth
sides of ope armi, one side on another) bur in
no case are lhese enlarged like those on seg-
ment 3. The smallest specimen (d.d. 1.5 mm)
shows only a few sides of segment 3 with the
fourth spine developed and oaly on two sides
are these enlarged. The largest specimen has a
few enlarged grapules about as high as broad
locuted in the inter-radial oral region, It is guite
evident that a distal lobe of each adoral shield
separates the oral shield from the first lateral
pgrm plates in this specimen. In the holotype
this lohe is not as well developed and the oral
shields touch the first laterals.

Remarks: Ophiacantha shepherdi differs from
congeners in having the combination of low

Figs 17-48, 37, arm base and adjoining disc, dorsal, of Ophiacantha shepherdi n sp. (hololype,

5AM KI1750); 38, same, venlral; 3942, aim bases and adjoining discs, dorsal, of: 39, Ophia-
cantha heteroryly (INMNZ 2071); 30, Ophiacantha brachygnatha (NMNZ 2070); 41, Ophiacantha
olavigera (NMNZ 2072). 42, Ophlucantha alicrnora (NMNZ 2087); 43, arm base and adjoining
dise, dorsal, of Amphlura trisacantha (NMNZ 2M171) . 44, same, ventral. 45, radinl disc segmenl,
dorsal, of Ampfrfuru trisvncarihio lha‘ﬁ!}‘p&, SAM K212): 46, same, ventral: 47 & 43, ha‘iiﬂ, & "Mh
& 10th arm segmenls of 4, Irisecanitha, holotype, Scule hine 0.5 mm.
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63, oral plate, adradial view, x81; 64, oral

» Ist arm vertebra, x187; 66, dental plate, x117; 67, arm spine, x89;

68, edge of arm spine, x250.

Figs 63-68. Ophiocomina australis (BPBM WI1822):
plate, abradial view, x72; 65
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blunt disc granules and only one pair of
smooth, elongate and enlarged upper arm
spines on the segment next to the disc. The
granules on O. shepherdi are rarely as high as
broad (spinules are defined as disc elements
2 X as high as broad, with granules up to 2 X
or less as high as broad, with blunt tips).
Whereas O. gracilis (Studer) shows a similar
pronounced elongation of one pair of basal
upper arm spines, these and other arm spines
differ from those of O. shepherdi by being
acutely tapered to sharp points, and the disc
covered by delicate multifid pointed disc ele-
ments. O. alternata A. M. Clark, which has
been collected with O. shepherdi, differs by
having short conical granules mixed with
longer, thicker blunt spinules on the disc, an
alternating sequence of arm spines, and seg-
ment 1 with three, or sometimes four, arm
spines (vs. two, rarely three, on this segment
in O. shepherdi). O. heterotyla H. L. Clark, in
contrast to O. shepherdi, carries five rather
than four spines on the basal free segment and
the upper arm spine of the first free basal seg-
ment is much less than twice that of the pre-
ceding spine in the row, and all the spines taper
evenly towards the tip,

0. shepherdi is further characterized by
having microscopically smooth dorsal arm
plate trabeculae on fan-shaped plates, oral
shields which are separated from the first
lateral arm plates by a distal lobe of the adoral
shields (at least in the largest specimens), and
short (except for one pair of upper), few (not
more than four) smooth arm spines, the rows
not approximate dorsally.

This species is named for its collector, Mr
S. A. Shepherd.

Ophiacantha heterotyla H. L. Clark
FIGS 39, 75-78

Ophiacantha heterotyla H, L. Clark, 1909: 542,
pl. 52, figs 4-6; 1918: 86; 1938: 209; 1946:
184,

Specimen examined: 1, NMNZ 2071, off Simp-

son’s Bay, Bruny Id, Tas., 11 m, 18.ix.1972.

Remarks: About average size for this species

(3.5 d.d., 13.0 mm arm length). Stout, rather

club-shaped disc spinelets characteristic of O.

heterotyla reach 0.5 mm long and are promi-

nent radially between the radial shields and the
disc centre. Elsewhere, the disc is covered by
small, round, glassy plates bearing short, blunt
stumps. There are 5 or 6 arm spines on the

first two or three free arm segments, then 4

spines over the remainder of the arm. The

spines are stout, cylindrical, and the uppermost
are initially the longest (Fig. 39), those on the
first two segments being up to 2% arm segments
long. After the 8th or 10th arm segment the
lowermost spine is noticeably shorter than the
other three. The micro-structure of the arm
spines consists of a longitudinal series of
granule-bearing, divaricating ridges separated
by grooves and hollows (Fig. 75). The dorsal
and ventral arm plates are roughly triangular
and have a micro-structure similar to, but more
random than, that of the arm spines (Figs 76—
78). The tiny granules are not present on the
ventral plates (Fig. 77).

Ophiacantha heteroryla is closely related to
0. alternata and O. shepherdi. From the
former it is distinguished by having a non-
alternating number of arm spines on successive
arm segments, and taller disc elements, From
0. shepherdi, it differs in the greater number
and size of basal arm spines, and the tall
spinelets rather than low granules on the disc.
The microstructure of the arm plates is closer
to O. alternata than to the other South Austra-
lian congeners (Figs 78, 89).

O. heterotyla apparently has a restricted dis-

tribution from Sydney to Bruny Id, Tasmania
in 9-146 m.

Ophiacantha alternata A. M. Clark
FIGS 42, 84-82

Ophiacantha alternata A. M. Clark, 1966: 328-
330, Figs 4a-c.

Ophiacantha clavigera Koehler: H. L. Clark,
1938: 208 (Koombana Bay, Bunbury, Western
Australia—part).

Specimens examined: Paratypes, 3, NMV HI6,
Port Phillip Bay, Vic., 5.5-12 m 21.v.1961; 1,
WAM 634-78, Arrawarra, N of Coffs Hbr,
N.S.W., tide pool, 20.iii.1978; 1, NMNZ 2114,
Port Hacking, NSSW., 7 m, 30.v.1976; 6, NMNZ
2379, Erith Id, Kent Group, Bass Strait, 50 m,
6.v.1974; 1, NMNZ 2116, Westernport, Vic., 3 m,
2.v.1976; 2, NMNZ 2099, off Pt Marsden, S.A.,
20 m, Jan,, 1965; 12, NMNZ 2093-96, West Id,
S.A. 2-27 m, 19.ii.1966-18.ix.1967; 1, BPBM
WI1810, 8 km N of Western River, Investigator
Strait, S.A., 45 m, 12.i.1965; 4, NMNZ 2098,
11 km off Glenelg, S.A., 25 m, 27.xii.1966; 2,
NMNZ 2100, Eagle Bay, Cape Naturaliste, W A.,
1-5 m, 24.i.1975; 2, WAM 259-71, BPBM
W2208, Cockburn Sound, W.A., no depth, 28.v.
1958; 2, MCZ 4900, Koombana Bay, Bunbury
W.A., no depth, 26.x.1929 (det. O. clavigera by
H. L. Clark, 1938).

Remarks: Hitherto this species was known only
from Port Phillip Bay, Victoria; the new
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Figs 69-78. 69-74, Ophiacantha shepherdi (paratype NMNZ 3085): 69, 2nd ventral arm plate,
x128; 70, tentacle scale x145; 71, 2nd dorsal arm plate, x108; 72, surface detail of 71, x435:
73, uppermost basal arm spine, x145; 74, distal arm spine, x217. 75-78, Ophiacantha heterotyla
(NMNZ 2071): 75, uppermost basal arm spine, x72; 76, 2nd dorsal arm plate x72; 77, 2nd
ventral arm plate, x77; 78, surface detail of 76, x580,
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Figs 79-87. 79-83, Ophiacantha clavigera (NMNZ 2015): 79, 2nd ventral arm plate, x138; 80,
2nd dorsal arm plate, x136; 81, surface detail of 80, x 544; 82, uppermost basal arm spine, x90;
83, middle basal arm spine, x86. 8487, Ophiacantha alternata (NMNZ 2097 & 2099): 84, upper-

most basal arm spine of 2097, x80; 85, uppermost basal arm spine of 2099, x74; 86, surface detail
of 85, x150; 87, surface detail of 84, x150.
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material shows a wude southern Australian dis-
tribution from Coffs Harbour, N SW, (307
18°S) to Cockburn Sound, W.A. [31°57'S) in
I=45 m. This distribution pattern is shored by
a number of endemic shallow water ophiurcids
(Conocladus oustralls, Clarkcoma canaliculata,
Ophiopeza mssimilis, Opluarachnelle ramsayl,
Ophiothrix  (Flacophjothrix) spongicolu), and
supports the concepl of a single southern taunal
region 0 Australian coastal waters.

Ophigeantha alternata vanies remarkably m
tlie shape of ils arm spines. The macroscopic
appesrance of the spines ranges from smooth
to broadly serrate on one side (Figs 84, 85),
T he uppermost basal spines are usunlly more or
less straight when smooth, although the tips
may be slightly clavate or even bifurcate i rare
cases, The laterally serrate spines are, however,
iuvariubly curved in a sabre-like fushion (Fig.
N5} Microscopically, the spines are sculpiured
i IwWa ways—the hasal porfions being an ana-
stomosing sysiem of smooth longiudinal ridges
and pores (Fig. 86), whereas the distal por-
lons are finely rugose, the ridges having be-
come finely but irregularly covered with raised
lumps bearing small thoms (Fie. 87). When
present, the broadly serrate spines cecur on all
arms; and the adjacent smaller spines are simi-
larly serrate, but bear teeth on both edges
rather than one (Fig. 91). Were it nol for the
absenee of anothgr constantly different chirac-
ter, and the fact that individuals with smooth
spifies pecur in samples with those hearing
serrate spines, these two forms could be mis-
taken for scparate species. In other respects
specimens are alike, The microstmicture of the
dorsal arm plates ¢ similar 1o Q. heteratyla,
with line rugosities scattered over endarged sec-
tiong of the trabeculae (Figs 88, 90}, bul that
species can be distinguished I'rom O, alrernara
because of the laller's alternating sequence of
ann spines, a typical sequence being 2-3-7-8-
5-7-546-4-6 on the proximal segments (NMV
HI16),

The radial shields of O, glternata are. like
those of hrieeotyla and shepherdi, exposed only
at their distal tips. The shupe of these shields
s unusual—they are “sock-like" (Fig, 92)
rather than the loag narcow and “bac-like”
stnelds apparently typical of Ophiarantha

Ophiacantha elavivera Koehler
FIGS 41, 79-83
Cphiacantha clavigera Koehler, 1907: 247, [fies
1=3- £ I, Clork 1938: 208 (n part), 19246
184 (i parr).- A. M. Clurk, 196n: 350

A. N. BAKER & D, M, DEVANEY

Specimens examined: 3, NMNZ 2105, 2089, 2373,
Seal Rock, West Id, SA., 16-27 m, Mar. & Aug.,
1966, Fzb, 1967; 1. NMNZ 2374, 1| kin off
Glenelg, S.A, 25 m, 27.x05i.1966; 1, NMNZ 2085,
oif Wuldengrave 14, Great Australian Bight, 23 m,
TEwvI971, 1, ZMH E2006 (hercin designated
lectolype), Stm 51, Cockburn 8d, S Channel, rocky
botlom, 6.5-8 m, 30.ix1905; 3, ZMH E6594,
2, MNH 4560, |, WAM 4416 (herein designatesd
paralectotypes), Stn 56, Koombana Bay, Y6 or
11.2 km SW of Bunbury, W.A., rocky bottom
with sparse plant growth, 14.5-18 m depth, 28.vi.
1205; 1, ZMH E&123, Stn 50, Cockburn Sd,
Southern Flats, seaweed, 3-4 m, 30,ix.1¥05; 5,
MCZ 4900, Koambana Bay, W.A, ne depth,
26.x.1929; 1. WAM 17-81, 11 ke SW Bunbury,
W.A. 20 m depth, 13.iv.1963: 5, NMNZ 3106,
off Curnac Id, W.A., 7.5 m, 203ii.1972; 1, WAM
$17-77, 27 km W of Cape Peron, W.A., 35 m,
29.vi.1977. |, WAM 18-81, ca.I® kas N of Don-
wara, W.A, 183 m, 16aL1976; 1, MCZ 4901,
Broome, W.A., dredped, no depth. June 1929,

Remarks: The specimens range 1.5-3.5 mm
d.d,, with arms 4-5 % d.d, long, and agree well
with Kochler's description and rather dingram-
matic figures. The South Austrulian records are

an cxrensian of the species’ range castward

from Western Australia where it has been
reparted  from Cockburm Sound, Keombana
Buy, and Broome (Koehler 1907, H. L. Clark
1938),

New morphaological information on this spe
cies is now availuble from SEM examiation of
arm plates and spines (Figs 79-83). The sur-
fuce of the venlral arm plates consists of o
series of hroad, smooth, transverse “shelves”,
hencath the edges of which are minute pores
(Fig. 79, The dorsal arm plates have similar
shelves, but they are somewhat crowded and
irregular, and their edges bear minute thoms
(Figs 80, 81). The longest upper arm spines
ar= cylindrical and smooth basally, with two
longiludipal rows of pores roaning towards «
slightly swollen and thoroy tip (Fig. 82). The
lower arm spines ure flattish, with a single row
of pores, and strong tecth on their edges (Fig.
#3), These feaures, plus a non-alternating
sequence of arm spines, and forked. thorny disc
clements, characterize G- elavigera.

Eight of the 11 specimens reported ag Ophia-
cantha elavigera by H. L. Clark (1938) from
Koombana Bay, Bunbury, and one¢ from
Broome were lent by MCZ. Three of the
Koombana Bay specimens with d.d, 1.7 to 3.8
mm can be assigned to Q. altéernata A. M.
Chuk. They are easily distinguished from the
other five hy having a well defined alternating
sequence of arm spives and conical, tuberculate
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disc elements, Examination of the type speci-
mens of O. clavigera in ZMH and MNB reveals
the very characteristic thorny forked disc
clements as originally shown by Koehler,
noticeably white curved radial shields, and non-
alternating sequence of arm spines. These
characters are evident on the five other MCZ
specimens reported by H. L. Clark as O. clavi-
gera from Koombana Bay.

H. L. Clark’s confusion between O. clavigera
and O. alternata led to an error in his 1946
key to Australian Ophiacantha species. He con-
sidered O. clavigera among those species
having the disc covered by coarse granules and
short blunt spinules, and only the first free seg-
ment with long upper arm spines. O. clavigera,
as Koehler figured clearly, has delicate, slender,
forked disc spinules and elongate, often clavi-
form (towards the tip), upper arm spines on
at least four segments beyond the disc (Figs
41, 82).

In addition to failing to note the presence of
a regularly alternating arm spine sequence for
several of the specimens from Koombana Bay,
H. L. Clark (1938) consideréd that O. clavi-
gera exhibited “growth changes” with respect
to the nature of the disc elements, remarking
that “the disc spinelets tipped with 2 or 3
glassy teeth gradually lose those tips and be-
come changed into little sugar-loaf shaped
tubercles.” In fact, however, one of these speci-
mens with a d.d. of 1.7 mm, having conical
tubercles and an alternating arm spine se-
quence, is smaller than several with forked
thorny disc elements and non-alternating arm
spines, and is unquestionably O. alternata.
On no individual of O. clavigera examined
does a mixture of the two kinds of disc
elements occur.

Ripe orange gonads were observed protrud-
ing from a rupture below several radial shields
in a 2.0 mm specimen (MCX 4900).

This species occurs mostly on algae in rocky
areas, from the shallow sub-littoral to a known
maximum depth of 35 m.

Lectotype designation. Koehler (1907, p.
247) reported “deux petits echantillons” from
Cockburn Sound (Stn 51) and “cing petits
echantillons” from Koombana Bay (Stn 56).
ZMH has 3 specimens labelled “Paratypes”,
MNB has 2 labelled “Types”, and WAM has
one labelled “Holotype”, all from Stn 56. ZMH
also has 1 specimen labelled “Holotype” from
Stn 51 and 1 from Stn 50 labelled as “Cotype”.
Although Koehler did not select a holotype in

his original description of Ophiacantha clavi-
gera, he mentioned the largest example from
Cockburn Sound was 2.5 mm d.d. and, judging
from the scale given, his Fig. 1 is of a speci-
men approximately that size. We have selected
the ZMH specimen (E2016) from Stn 51 as
lectotype because with a d.d. of 2.7 mm, it
conforms closely with the size and original
description, and remains in good condition in
alcohol. The other specimens mentioned above
are all smaller than 2.5 mm, and that from
WAM is badly decalcified.

Paralectotype designation is established for
the ZMH, MNB and WAM specimens from
Stn 56 although it is not possible to resolve the
discrepancy in number of individuals from Stn
56 (5 reported, 6 in collections). One of these
might be one of the two presently not located
from Stn 51. Cockburn Sound is now the type
locality. The specimen from Stn 50 at ZMH
with d.d. 2.0 mm has no type status.

Ophiacantha brachygnatha H. L. Clark
FIGS 40, 93-98
Ophiacantha brachygnatha H. L. Clark,
420, figs 123a & b; 1946: 186.
Ophiacantha abyssicola G, O, Sars var. otagoen-
sis Fell, 1958: 25 pl. 4, figs, G, L.

Specimens examined: Holotype SAM K208, St
Vincent or Spencer Gulfs, S.A., no date or
depth; paratype, MCZ 4611, same locality data
as holotype; 6, NMNZ 2084, S of Warrnambool,
Vie., 220-310 m, 14.v.1969; 3, NMV H359,
39°44.5'S, 148°49°E, Bass Strait, 640 m, 24.xi.
1973; 1, NMNZ 3570, West Id, S.A.,, 2 m, no
date. 1, WAM 844-78, 31°45'S, 115°02'E, NW
Rottnest Id, W.A., 265-276 m, 18.iii.1972; 8,
WAM 235-78, 4+ 3, BPBM W2597, 33°30'S,
114°31'E, W of Cape Naturaliste, W.A., 250-
237 m 15.iii.1972; 1, WAM 222-78, 27°18'S,
114°06'E, NW of Bluff Pt, W.A., 99 m, no date;
10, NMNZ 2784, 45°46'S, 171°05'E, off Otago,
N.Z., 660-600 m, 1974.
Remarks: Hitherto this species was known
from the two type specimens from Spencer or
St Vincent Gulfs. The new material, providing
extensions eastward to Victoria, and New Zea-
land, and westward to Western Australia, is
smaller (1.8-4.5 mm d.d., arms <6 X d.d.)
than the holotype but agrees with it in all other
details. O. brachygnatha is characterized by a
disc cover of thin-stalked, flared multifid spine-
lets, moniliform arms bearing bell-shaped
dorsal arm plates, and 5-7 narrow, tapering,
finely serrated arm spines. The microstructure
of the arm spines consists of parallel, longi-
tudinal toothed ridges separated by single series

1928:
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Figs 88-98. 88-92, Ophiacantha alternata (NMNZ 2099): 88, 2nd dorsal arm plate, x90; 89, 2nd
ventral arm plate, x90; 90, surface detail of 88, x360; 91, middle basal arm spine, x72; 92, radial
shield, x 40. 93-98, Ophiacantha brachygnatha (NMNZ 2084 & 2034): 93, uppermost basal arm
spine of 2084, x96; 94, surface detail of arm spine from 2034, x150; 95, 3rd dorsal arm plate
of 2034, x100; 96, 2nd ventral arm plate of 2034, x80; 97, surface detail of 95, x100; 98, surface

detail of 96. x100.
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of evenly spaced perforations (Fig. 94). There
i sometimes one large tooth on the abradial
side of the largest spines, situated at about .3
of the spine length (Fig. 93). The external sur-
faces of the dorsal and ventral arin plates (Figs
95-96) ure covered with perforations and lLra-
beculae bearing sharp points and smooth
lumps, respectively (Figs 97-98),

Ophiacantha abyssicola var, otagoensis from
New Zealand, 1s a synonym of this species, but
0. abyssicola s. str. appears to differ mainly in
the characteristic cross-shape of its oral shields,
compared to the simple triangular shields of O.
braclivgnatha,

Ophiacantha yaldwyni Fell
Ophiacaninha yaldwyni Fell, 1958: 23, pl. 4, ligs
F, H, I

Specimens examined: 1, NMV H361, 3872455,
149°25.5'E, off Pt Hicks Vic., 823 m, coral rock
21.xi.1973; 2, NMNZ 2658, 42°29'S, 173°37'E,
Kaikoura Canyon, NZ,, 1097-1006 m, 1B.iii.1976.
Remarks: This species was previously known
from a single specimen taken in Cook Strait,
N.Z., at 1005 m (Fell 1958), and the Victorian
record s thus new for Australia. The specimens
are shehtly smaller (69 mm d.d.), but agree
very closely with Fell's deseription,  Fell
recorded an abseoce of tentacle scales afier the
fourth arm segment in the holotype: the present
material does not conform in that respect, the
tentacle scales persist along most of the arms
as thin spikes with threc terminal thorns, O
yaldwyni is otherwise characterized by a disc
cover of evenly spaced thorny granules, six
robust arm spines with asymmetric and largely
terminal thorns, 5-9 irregularly arranged, club-
shaped oral papillae, and rhomboidal oral
shiclds, The type specimen cannot be |ocated
and 1s feared lost.

Key to sonthern Australian species of
Ophiacantha®
. Disc covered dorsally by slender, multifid
spinglets

Dise covered dmaully by granules or
spinules y ) i 3

2. Dorsal arm plates triangolar; longest
armspines clavate Q. elavipera
Dorsal srmi plates bellshaped, longest
armspines evenly fapered

-3

Q. heachygaatha

1. Iisc covered Jorsally by grunules —
Dise covered dorsally by spinules 5
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4, Disc granules us wide or wider than
high, blunt; first uppérmoﬁt armspine
enlarged . shepheredi
Disc granules as !ngh or h:gher than wide,
with terminal thorns, uppermosi

armspines of similar size Q. yaldwyni

5, Disc with pointed spinules, enlarged
imter-radially wear disc margin, arm
spinen allcmaling in number

i Q. alternala

Drsc with pnlnted splnuics enlarged
near dis¢ cenire; armspines ot
ulternating in gpumber &), hereroivia

Oploprium rosea (Lyman) n. comb,

Ophiacantha rosea Lyman, 1879: 130, pl. X, figs
267, 268 L¥B2: 184, pl. 25, figs 10, 11— Fell,

1958: 23, pl, 4, fies J. K.-McKnight, 1967:
308,

Ophiacantha truncaie Koehler, 1930: &2, pl. VI,
Hgs 13-14.

Specimens cxamined: Hololype, BM{NH) $2.12
23,175, 507108, 74°42'W, S Indian Ocean, 320
m, 5..1876 (Challenger Sth 308), 11, NMV
H364 & 1, NMNZ 2654, 3974455, (4R"49'F,
Bass Strait. 640 m, 24.xi.1973; 2, NMN7Z 2655,
43°14'5, 173"39°E, Pepasus Bay, N.Z., 1006-
SI12 m, 27.0x.1976; |, ZMC, 38“I5'S, 149°20'E,
S of Cape Everard, Vie,, 270-470 m, 19.ix.1914
(holotype of Ophiacantha truncata Kochler)

Remarks: This robust, brightly coloured species
has been recorded from New Zealand by Fell
(1958) and McKnight (1967), and sourhern
Chile, Japan, and Crozet Is. by Lyman (1879,
1 882), thus its occurrence in Australian waters
15 not unexpected.

The new malerial ranges 7-15 mm d.d., and
has arms about 4 X d.d. At their bases, the
arms of a 12 mm d.d, specimen are 4 mm high
and 3 mm wide, with 10 arm spines up o 4
mm long, The arms therefore have a very
robust appearance. The disc is covered entirely
with small thoray stumps vp to 3 X higher
than wide. There are 18 oral papillae on each
jaw, 6 inlernal and the remainder external on
edach side. The internal papillac arc rather spini-

* Other species recorded from southern Auslralian
waters and referred to Ophiacantha hy H. L
Clark (1946) are here regarded as belonging
i different genera, viz: Opllacantha trlincata

- Ophioprium  roseqd (Lyman ), Ophidcaritha
fidelis — Ophiomitrella fidelis Koehlers Qphia-
catihe coneestn = Ophialeaca congesta | Koeh-
ler )z Ophiacanthe valenciennesi Ophiaieeta
valénciennesi (Lyman).
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form, whercas the cxternal ones are spatulate,
The oral shield s of an unusual bell-shape, with
the apex of the bell pointing distally, There is
one very large paddle-shaped tentacle scale on
¢ach pore excepl the first. where there are
oceasionally two (as in the holotype),

The concealed radial shields, numerous oral
papillac geverally of two distinct types and
position, two basal tentacle scales, nnd follow-
ing single scale of very large size, indicate that
this species should be placed in Qphifopriumi
H, L. Clark rather than Ophiacantha, Tn other
respects, such as size, form and sculpiuning of
arm spines, and the nature of the arm plates,
0, rosea closely resembles the two lurge species
of Qphioprium (O, larissae and Q. kapalae)
known f{rom the Tasman Sca (Baker 1979).
0. rosea is distinguished by its red colour, short
arms, and the shape of its oral shielids and ten.
tacle scales,

Ophiacantha truncate Koehler, known from
twa specimens from just northeast ol Tas-
mania, is here regarded as a junior synonym of
0. rosea. The holotype has identical disc
stumps, arm  spines, arm plates, and oral
shields, and up to 17 oral pupillae of 1wo Kinds.
The five arm baxes have only one large wentacle
scale to cach pore indicating that the preseove
of more than one scale 1« not a stable charac-
ler,

Ophtoplinthaca Verrill, 1899

Ophioplinthaca incisa (Lyman)

Ophiomitra incisa Lyman, 1883 263, pl. VI,
figs B9, 90.

Ophioplinthaca incisa. Verrill. 1899: 351 - H. L.
Clark, 1915: 211,

Specitnens examined: B, NMVY H361, IR"24.57§,

149°25.5°F, S of Pt Hicks, Vic., 823 m. rock and

coral, 20.x1.1973.

Remarks; The discovery of this species in the
waters of southern Ausiralia is somewhat sur-
prising considering that all previous records
have been from wesiern Atlantic Ocean near
Barbados and Dominica, Its bathymetric runge
of 610-1572 m, suggests however, that it may
well be widespread like some other deep con.
tinental slope ophiuroids,

The largest specimen is 17 mm d 4., and one
has what is possibly a dwarf male attuched to
its aboral surface. The specimens match
Lyman's description ¢losely, and the range of
sizes shows small variations: the arm spines
vary lrom five to seven, and the disc eover

varies from smooth stumps ut the edge to
thorny stumps near the dise centre.

Ophivplinthaca s cosmopolitan on the con-
tinentul shelf or deeper, and contains ahout 30
nominal specics. No representative has hitherto
been recorded from Australia, although several
are known from Indonesian waters (Koehler
1930). Of those, ©. vicina Kochler from the
Banda Sea, 1595 m, s very close 10 this spe-
cies, 1t is known from a single specimen, and
appears to differ mainly in the shape of the
oral shields and the alignment of the external
aral papillae,

Famivy Ophitactidae
Ophiactis Liitken, 1856
Ophiactis rricolor H, L, Clark
FIGS 33, 34

Ophiaciriy tricolor B 1. Clark, 1928: 427-428,
Fig, 126, 1938: 262; 1946- 208— A. M. Clark,
19662 326 (in key),

Opliacris laevis H, L,
19462 208

Ophigetiy luetkeni Koehler, 1907: 245

SEpecimens examined: Holotvpe SAM K213, no
locality duta or depth: paratype SAM K214, no
locality data or depth 1Figs 33, 34). 2, NNMNZ
2079, 3 km off West Beuch, Gulf St Vincent,
SAL 9 m Bvil96R: 2 NMNZ 2083, off Pt Mars-
den, S.A, 20 m, Jap. 1965 |, NMNZ 2081,
Yunkalidln Bay, S.AA. 18 m, no date; 1, NMNZ
2078, West Id, S.A., 2 m, 20.x.1967. |, NMNZ
2082, wreck of Noema, Gulf St, Vincent, S.A..
12 m. 151965, 2, BPBM WI806, Invesligaior
Strait, S.A. 30 m, wo date; 2, RPEM WIs04,
Investigator Strait, 43 m, no date: 3, RPEM
WIR2S off Glencle, Gull SI Vincent, S.A., 12 m,
rock, among sponges, no date, 2, paralypes of O.
loevis WAM 221/2-39, Bunbury, W.A., 26.x.
1929, nu depth; 2, WAM 449574 SW of Bunbuty,
WA, 20 m, 13iv. 1963; 4, NMNZ 2069, Fagle
Bay, Cupe Naturaliste. WA, 1-5 m, 24ii.1975;
I, NMNZ 1838, Yallingup, W.A,, 1-3 m. 22.i.
1975: |. MNER 4549, Gergldton, W.A., na depth;
I. ZMH E5444, Fremantle, Guge Rouds, W.A.,
T-18 m, 4.v.1905; |, WAM 319-78, W side Goss
Passage, Ahrolhos Is, W A,, 3335 m. no dale,

Remarks; Ophilactix pricolor was described by
H. 1. Clark from Sir Joseph Verco's collections
dredged in Gull St Vincent and Spencer Gulf,
South Australia. Clark (1938) mentioned a
speeimen  of wricolor in the “Melbourne
Museum™ collected in 40 fathoms north of
Cape Borda, Kangaroo 1d, S.A. but there
appear to be no subsequent records of this spe-
cies in the literature, The new records listed

Clark, 1938: 268-27(:
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here show it to be distinctly southern and
southwestern Australia in distribution,

H. L. Clark (1938) reported a second and
new specics, . laevis, from dredged samples
in Koombana Bay (Bunbury), and Dongarra,
Western Australia, and provisionally attributed
two specimens (MNB 4549 & ZMH E5444)
from Fremantle and Geraldton (reported by
Kochler 1907 as O. lentkeni) to his new spe-
cies. Clark (1946, p. 207) separated O. laevis
from O, tricalor by differcnces in the size of
the disc scales, and radisl shields, as well uy by
colour as tollows:

Q. tricoler
disc scales larger and
less smooth.

0. laeviy
1 disc with smooth
coat of small
rounded scales.

2. radial shields very
smull, not much
larger than some nf
disc scales.

3, disc usually
purplish-rose anms
varicgated but not
handed.

rachial shields con.
siderably larger.

dise grayish or dirty
vellowish, arms nor-
mally bunded with
pinkish white. rosy
red, and dall blue,

Both species were characterized in Clark’s
key by: (a) a quite large single oral papilla,
(b) radial shields small, Tess than .25 disc dia-
meler, (¢) very small and numecrous disc
scales.

The scries of specimens available has shown
thal the small differences used by Clark to
separate laevis from tricolor can be atinbuted
to normal variation within the one species.
Consequently, @. laevis s here synonyinized
with O. rricolor.

Fammy Amphioridoe

Amphiura elandiformis A. M. Clark

Amphitura elandiformis A, M. Clark, 1966: 131,
fig. 6 f-i.- Darnall, 1980; 40, fig. 13,

Specimens examined: 3, NMNZ 1853, 43°00°S,
148°13.6'E, off Eaglehawk Neck, Tas., 122 1n,
13.100,1973;, 1, NMNZ 2615, off Burnie, Tas.,
20 m, 6.§i.1970: 1, NMNZ 2616, Great Taylor
Bay, Bruny 1d, Tas., 14.ii.1972,

Remarks: This species was previously known
only from Pt Phillip, Victoria, and with its dis-
covery in ¢astern Tasmanian waters, it may he
expected along the entire southern Australian
coast. The specimens range 5-7 mm d.d., and
confirm the distinclive leatures of this amphiu-
ricl: the dise is petaloid and covered above with
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small seales, and below with naked skin. The
radial shields arc long (2.3 mm on the 7 mm
specimen ), narrow, and bowed, The distal oral
papilla 1s wide and rounded, there are two ten-
tacle scales on each pore, and the second o
lowest arm spine has o proximally-direcied
hyaline hook or 1 bihamulate,

Amphiura elandiformnls is similar 1o two other
southern Australian amphiurids, A, dolin and
A, multiremula (hoth of H. 1. Clark) and one
New Zealand species, A, correcta Koehler, but
they can be distingnished by dilferent combina-
tions of the above features,

Amphiura multirerule H. L. Clark

Armphivra multiremula H. 1, Clark, 1938; 22%.-

A, M. Clark, 1966: 336, fig. Ta—.
Specimens examined: 1, NMNZ 2617, Wev 14,
S.A, 2 m, 2911975; I, NMNZ 2618, Eagle Bay,
W.A, | m, 24.1i.1975,
Remarks: This amphmrid was hitherto known
only from 3 Port Jackson and Long Reef,
N.SW. specimens. The present specimens are
4.0 and 5.5 mm d.d., and the largest has 9 arm
spmes, This Targe number of arm spines, and
their Aat, blont shape, help to characterize this
species, which 1s otherwise distingyished From
the many other Australian congeners by very
fine, complete dise scaling, small radial shields
(0.2-0.33 d.d.), and oral shields with a semi-
circular proximal horder

The holotype of A. multiremulu has bheen
ficured by A. M. Clurk (1966),

Amphiira magellanica Ljungman
Amphiura magellanica Ljunpman, |B&7

Mortensen, 1924- 132, fig, 14,

Specimens examined: 2, NMNZ 2620, § of Warr-
nambool, Vie,, 220-310 m, 14.v,1969,
Remarky: This species is apparently circums-
polar in subantarctic and ¢old temperate Jati-
tudes, having been rocorded from the south
Atlantic Ocean,  Pantugonia, southern  New
Zealand and, now, soulthern Australia.

The two Warrmambool specimens measure
2.4 and 37 mm d.d. They show the charae-
tersstic lengthening of (the lowermost of the 7
arm spines, and the lurge leal-shaped diztal aral
papilla and tentacle scales. Amphitira magel-
fanica is viviparous and hermaphroditic—fen
tures which separate the species from the simi-
lar A. spinipex Maortensen from New Zeuland

120~

Amphiuva tvisacantha H, L, Clark
FIGS 43-48

Amphiura trisacantha H, L, Clark, 1928: 4213,
figs 125 a & b,
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Specimens  examined: Holowype, SAM K212,
Spencer or St Vineemt Gulfs, SA., no depih vr
date; 1, NMNZ 2073, Upper Spencer Golf, S.A,,
9 m, [1ix.1973; 1, NMNZ 2619, North Arm,
Westernpart, Vic, 4 m, 13.v1.1976,

Remarks: This species was hitherto known only
from the holotype. The new material measures
2.5 and 6.5 mm d.d., and although all the arms
are broken, fragments with the largest specimen
indicate arms 4-5 X d.d, The arm spines num-
ber 5 at the arm bases, and reduce to 3 within
six segments. The uppermost spines are pointed
and slightly flattened, and the longer lowermost
spines are more circular in crogs section, and
evenly tapered fo a sharp point.

In other respects the specimens are in close
agreement  with the holotype and Clark's
description. Clark’s photograph of the holotype
does not illustrate the species adequutely, and
we therefore provide camera lucida drawings
of the now damaged type specimen (Figs 45—
48) and the one from Upper Spencer Gulf
(Figs 43 & 44).

FaMmiLy Ophiotrichidae
Ophiothrix Miiller & Troschel, 1840

Ophiethrix (Plucophiothrix) albostriata H, L,
Clark

FIGS 49-54

Ophiothrix alhostriata H, 1. Clark, 1928: 428,
fig, 127,

Placophiothrix albostriora H. L. Clark,
227.

Ophiothrix  (Placophlothriz)  albosicdlaa A, M.
Clark, 1967; 648,

Specimen examined: Holotype SAM K215, Greot

Greal Auvstralian Bight, no depth o1 date.

1946

Remarks: This holotype (d.d. 10 mm) remains
the only known specimen and we give here
drawings of various parts of it to supplement
Clark's description and flgure. The specimen s
now very faded, but two parallel lines are
visible on both dorsal and veuntral surfaces of
the arms uafter about the 20th segment. This
species is similar to O, (Placophiothrix) spongi-
cola n general appearance, but differs in the
shape of 1ls dorsal arm plates and oral shiclds,
The disc cover and overall colour pattern were
stressed by H, L. Clark as being definitive, but
in our experience, the variation in these fea-
tures shown by Q. (Placophiothrix) spongicola
encompasses those m  albostriata, The dise
cover of Q. alhostriata is wiso like that of O.
(Placaphiothrix) lineocaerulea H, L, Clark

A. N, BAKER & D, M. DEVANEY

(holtype SAM K218) (Fips 55-59). The
dorsal and ventral arm plates (Figs 52-54, 57
& 58) are, however, quite dntinct 1n these two
species, and . lineovaerulea w known only
from northern and esstern Australin, from
Broome to Moreton Bay,

Ophicthirix (Keystonea) hymengcantha W, 1.,
Clark
FIGS 60-62
Ophiothrix hymenacantha H, L. Clark, 1928; 431,
fig. 138,
Ophiotrichoidey kymenacantha! H, L, Clark, 1946!
233,
Qphiowhrix  (Kevstonea)
Clark, 1967; 648,
Specimen examined: Holotype, SAM K217, Great
Australiuan Bighl, no depth ar date.

bymenacuntha A. M.

Remarks: This species is known only from the
8 mm holotype. H, L, Clark (1946) inferred
that the specimen mighl he from the north-
western coast of Ausiralia, vather than the
Bight, but there is no information on the label
to suggest this, and in Lhe ahsence of new
material we must ussume it is a southern form,
There are of course other “northern” ophiu-
roids m the Greal Australisn Bight and South
Australian gulfs (e.g, Astroboa ernae Diderlein
& Amphioplus ochroléuca (Brock)), and it
may well be that if this is a representative of
the tropecal subgenus Kevsronea, it has evolved
in the relative isolation of the southern region,

In many ways, however, hymenacantha
reminds s of an aberrant @, (Placophiothrix)
spamgicole—it has the same shaped arm spines,
arm plates, und oral shields, and we have seen
spongicola specimens with a naked dorsal disc
surface, We have as well encountered webbed
arm spines in small specimens of the several
indred spongicala examined: Up to a dd of
3 mm, specimens of . sponglvoly from the
Abrolhos [s, WA, and Investigator Sirait,
S.A. reveal, on segments under the dise, proxi-
mal arm spine webbing, as well as upper arm
plates with scattered low thorny stamps. Larger
specimens, however. lack these apparent
juvenile characters. In view of that last Faet,
and the very distinctive cologr pattern of O,
spongicolg (se¢ Baker 1981), we consider that
the colourless, enigmatic €. hymenacaniha
should be refained in the subgenus Keyvstonea
by virtue of its naked upper disc surface, a
lcast until a growth series 25 Tound which indi-
cales another relationship. Figures 60-62 show
diagnostic features of the type specimen,
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