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Euryalinid Ophiuroidea (Echinodermata) from Australia,
New Zealand, and the south-west Pacific Ocean

ALAN N. BAKER
National Museum of New Zealand, Private Bag, Wellington, New Zealand

The euryalinid families Asteronychidae, Asteroschematidae, Gorgonocephalidae, and Euryal-
idac are represented in this region by 41 species in 21 genera. Astromoana, a new subgenus

.

of Asteroporpa Oestedt & Liitken, is described and a new gencric name, Astrosierra, is
proposed for species of Conocladus H. L. Clark, which itself replaces Astroconus Déderlein,
New species are assigned to Asteroschema (1), Astromoana (2), Astrosicrra (1), Astroceras
(2), and Asteromorpha (1). Eighteen specific and three generic names are involved in
synonymy, and four new combinations arc proposcd. Ninctecn species are new to the region,
and a further 18 have their recorded ranges extended. Only three genera are restricted to the
region; the remainder arc of wide Indo-Pacific or cosmopolitan distribution.

Keywords: Echinodermata; Ophiuroidea; Euryalinida; Pacific Ocean; Australasia;. taxonomy;

zoogeography; cheeklist.

INTRODUCTION

Euryalinid brittlestars are a primitive group of
ophiuroids with a simple internal skeletal structure
and a skin-covered external surface. Some members
of the suborder are the largest known ophiuroids,
with discs up to 140 mm in diameter and arms 700 mm
long. All have arms which coil only in the vertical
plane, and in many specics the arms are branched.

All euryalinids are to somc degree epizooic on
other sedentary marine animals, e.g., gorgonians, anti-
patharians, and sponges. They are, as a group, cosmo-
politan in depths ranging from a few metres to over
4000 m, but are not usually as locally abundant as
most other kinds of ophiuroid. Their sporadic occur-
rence and hard-substrate epizooic habitat have re-
sulted in a very slow accumulation of specimens in
rescarch collections. This, and the general paucity of
useful taxonomic characters evinced by curyalinids,
has meant that knowledge of the fauna has advanced
at a somewhat slower rate than for other echinoderm
groups.

Over the past two decades the techniques for
sampling hard ocean substrates have improved con-
siderably with the development of scuba collecting
and the use of ccho-sounders to place and monitor
morc ' conventional sampling apparatus such as
dredges. In the south-west Pacific and eastern Indian
Oceans much euryalinid material has been obtained
from recent expeditions mounted by Australia’s
CSIRO, the Western Australian Museum, Australian
Museum, N.S.W. State Fisheries Department, National
Museum of New Zealand, and New Zealand Oceano-
graphic Institute, as well as from various individual
collectors: Those collections have facilitated the re-
visional work embodied in this paper. '
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ScoPE OF THE STUDY
The material reported on has come mostly from
coastal waters of Australia and New Zealand, and
deeper water in the northern Tasman Sea and north-
east of New Zealand towards the Kermadec Islands.
The main collections examined, however, range from
Western Australia castward to the Tongan Islands,
and from Torres Strait south to Campbell Island.
Thus, the area dealt with in this revision, and col-
lectively termed here ‘Australasia’, extends between
112°E and 175°W, and 10°S and 52°S (Fig. 1).
Additional comparative material from various Indo-
Pacific localities was also studied.

The study is based on over 1800 specimens, most
of which are in the collections of the major Aus-

tralian and New Zealand muscums and the N.Z.

Occanographic Institute. All species recorded from
the region are described in detail from actual speci-
mens, because many early descriptions are inadequate
and widely scattered in journals now difficult to
obtain. Also, members of suborder Euryalinida gener-
ally lack the wide range of useful specific characters
common to other ophiuroid groups, making identi-
fications based on isolated features unreliable. It is
desirable, therefore, to have available as much de-
scriptive information as possible when attempting
identification,

EARLIER WORK

Representatives of the Euryalinida have been re-
corded from Australasia in pieccemeal fashion since
Verrill's (1876) description of Astrophyton australe
(Conocladus australis). Isolated specics were described
by Studer (1884) and Farquhar (1900), and there-
after the main contributors to knowledge of this group
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in the south-west Pacific region were H. L. Clark  cchinoderms contains 25 nominal species of cu‘ryahmd = = gl‘” ,:_{,
(1909-1938) and Mortensen (1924, 1933a). ophiuroid (treated as Trichasteridac and Gorgono- 9[‘” * 5 ]; cql‘” o g = o
On a wider Indo-Pacific scale, the revisional works cephalidae). Of the 25, only 17 are here regarded as 5 » E 2q > S
of Déderlein (1911, 1927, 1930) covered a number of  valid species, and one, Astrogymnotes catasticta, had o v 5';3 3 k] c ¥
Australasian genera and contributed greatly to under-  earlier been rightly transferred to the Ophiomyxidac > S ] z o (W] S _ §
standing of rclationships within the suborder. Déder- by Mortensen (1933a). Six of the validated specics | < o, g ; - o
lein’s papers constitute the ncarest approach to a  are here involved in generic reassighments, and an b‘ \a s _ §
monographic treatment of the then known species of  additional I1 species are recorded from Australian 0 ' < * = g..
Euryalinida. He did, however, suffer from a lack of waters for the first time. T O.g_ o
Southern Hemisphere material, and conscquently Fell ( 1958) listed scven curyalinids from New i E |«
there have remained, since Daéderlein’s time, a num- anlgnd:’?hat number is doubléd\by\ the present t&’ ‘ .g ‘*1 v_]2e
ber of uncertaintics over Australasian taxa in par-  study. No euryalinids have previously béen recorded o kS > | ° E
ticular, (from Norfolk Island or Lord Howe Island, but the - o [aY " -
H. L. Clark’s (1946) annotated list of Australian  collections -have.revealed 10 species at the” former ) v O u, | | - @
TT————— v 3 - , ! ‘e
Q® £ f - .E’ 'g‘
. = -
. o - 5 !
Table 1, Summary of distribution and bathymetric ranges of Australasian Euryalinida (K - Kermadec Is; © “;’ % 2 wi ¢
N.Z. - New Zcaland; NI - Norfolk I; LH - Lord Howe 1.; EA - castern Australia; SA - southern o 2 ] | < ol &
Australia; WA - western Australia; NA - northern Australia; PIM ~ Philippincs, Indonesia, and - .k T m%' ol g
Malaysia; C - cosmopolitan; J — Japan). % o °e X 8
- { = s -
Depth Other v °©
range(m) K NZ NI LH EA SA WA NA PIM localitics o s
Asteronyx loveni 109-2963 + + + + C > ]
Astrodia tenuispina 510-3720 + C 7
Asteroschema horridum 1152-1185 + — &
Asteroschema salix 341-1152  + o
Asteroschema tubiferum 325-965 + ] Z 0
Asteroschema migrator 670-1301 + + + S s =
Asteroschema igloo 450-501 + + (8] en
Astrobrachion constrictum 18—-180 + + + o) £
Astrobrachion adhaerens 23-183  + + 2 z 2
Ophiocreas oedipus 760-2000 + + + 8 o <
Ophiocreas sibogae 201-1089 + + + + + £ w .

. Astrothorax waitei 73-998 + o+ + S. Africa 8 s I
Astrothroinbus rugosus 37-512 + + 2 2
Astrothrombus vecors 204-751 + o+ + 0 N |
Asteroporpa australiensis 55-508 + 4+ 4 + i € |
Asteroporpa reticulata 71-301 + §
Asteroporpa indicus 14 + ¢ Koy |
Astroclon suensoni 201-457 + + ] < b d |
Astrosierra amblyconus 18-135 + < B 2 |
Astrosierra microconus 36-219 + o o = |
éslros;‘c:{m densus 7;—95 + , e S wi o5 i

onocladus australis —~240 + + + o . =] = 21 & |

Gorgonovephalus chilensis 22-658 + Sthn Occan” - < £ O '{\1* ®«4n O ‘8_ % |

orgonocephalus dolichodactylus  150-1019 + + + r T O™z 5 \ |

Gorgonocephalus pustulatum 421751 + + + 8, Africa < o E R N
Gorgonocephalus sundanus 521-834 + + ] o< e %
Astrodendrum elingamitq 71-365 + + + Q o ol 5 o 2 . Z
Astroboa ernge 0-50 + + + o 2 “é-' of of € ; 3

Astroboa nuda 22-113 + + J o) < 2 8 o o & o o 2

Astroboa nigrofurcata 71-128 + + @ < of ® Y o 3l 9 2 —] E

Astroboa granulatus 6-60 + o+ + 3‘ o g 5 o U9 g

Astrocladus exiguus 18-494 + + J . - - 3l & v o© <

Astrocladus ludwigi 20-140 + + ; 0 o 848 ¢ o % o

Astrocladus tonganus 2-10 Tonga L o sl 5 5 ¢ § dJ 3 -

gsrroc;mh:i: tuberculosus ;6—103 + + z g ol of = & & > o
stroglynuna sculptum 3-30 + + Q = @ 9 W od w Y o5 =

Astroceras elegans 92-508 + + ' 12) < d o< < =

Astroceras kermadecensis 1165-1185 |

Astroceras pleiades 60-365 + ~ I I '

Asteromorpha tenax ? shelf + l

Euryale aspera 0-20 + + + + J
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and two at the latter, Similarly, a further six specie

can now be added to the two recorded from the

Kermadec Islands by Lyman (1879):

Although Fiji, the New Hebrides, and New Cale-

donia fall within the geographical limits of this study

!(nowlcdge of the echinoderm faunas of those islands
Is poor, and 1 have been able to locate only one
record of a curyalinid (Euryale aspera) from New

Caledonia (Catala 1964).

Table 1 lists the curiently known fauna of the

:Lzstlr)alasian r?gion and summarises the distribution
nd bathymetric range of the 4] species involved,

CLASSIFICATION

lSapcncc.r &. \Yn’ght’s (1966) classification of suborder
: uryz}hrx{da is followed in this paper. The four extant
amilies in the suborder are all represented in Aus-

tralasian waters; thej i
. i their characteristics may b
marised as follows, Y be sum

Falr;ily ASTERONYCHIDAE Milller & Troschel, 1842
L 1sc and arms covered with naked skin; arms not.
ranched; gonads restricted 1o dise; hooklet:like

lna,

Family ASTEROSCHEMATIDAE Verrill, 1889.  Similar to
Asteronychidae, but may have tuberculated skin:
g;r;lads extending at Jeast halfway along alms'
t(o c;l .gex_lera.Asrroscalex and Ophiuropsis, allolteci

this family by Spencer & Wright, arc here

deleted as bein
g synonyms of Asirob fe
Asteronyx respectively.) rachion and

Family GORGONOCEPHALIDAE Ljungman, 1867. Ski
usually tuberculated; arms simple c;r bra;lc:hinlj
gonads restricted to disc; rows of hooks on dorsii
surface of arms, hooks lacking lamina with serjal]
arranged holes; vertebrae with open groove ’
!The -gencrn.Aslroconus and Aslrostep}zmm.s:. listed
:’nlthls famlly. by Spencer & Wright, are here
cleted as being synonyms of Conocladus and

Astrothrombus respecti
) vely. A n
Sterra, is added.) Y o genus, dstro-

Family EurvavLipag Gmy, 1840, Skin naked
tuberct_ﬂatgd; arms simple or branching; gonagg
c:;tendmg into arms; no hooks on dorsai surface
ol arms, but distal arm spines may be hooklets

with serially perforated lami
amina; v i
ventral groove closed, } vericbrae with

For a discussion of the his
r [ tory of the classificati
olfgthxs group of ophiuroids the papers of DBdi;;lt;:
f(\i 1, 1927, 1930), Matsumoto (1915, 1917), and
| o1;tensen (1933a) should be consulted. At the‘t:amil
l::::lsthhcopre.scnt.cl;ssiﬁbcation is acceptable; at Iowcil
R wever, (it has been necessary t
changes, as outlined above, This studl;'yh:s :;akc 1own

. , s0 sh
that stricter standards of generic diagnosis oo,

are neces-
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S sary for Astrocladus and Astroboa, for which a world
chxsion will be necessary, Also, early in the study
it became clear that the genera Asteroschema ari()i
Astroceras require revisional treatment; I ‘have begun
, Work on the former in recent months.

SYSTEMATIC CHARACTERS
Many of the morphological characters successfull
cmp.loyc'd in systematic studics of the more advancéc}i’
Ophll!l:ﬁl.d groups are of little use when dealing with
:;Jeryalmxds. For example, the plates of the oral frame
tcemp:‘)o(rjly dcvclop.ed and extremely variable, the
oh n o;al pftp:llac_: are usually undifferentijated
dispe ilt);:) :n :;anablc in number, and the exposure,
o consta’ :m Proportions of the radial shiclds arc
ot Son an . I:‘ 'thl.s study, usc has therefore been
ma aucntioco: \nation o.f c-hamcters to which rather
foss at morn la)ls_bcen paid in those ophiuroid groups
The gencral mature of the s o P HOLOBY.
characteristic of the cnusc lsc'surfam‘ oy b
specifically diagnostic.g’l’he’dli)sl::t r]nt;yd(l:)t:”n;:z 2(:
;:;:crt(:;! to varying degrees with calcite grains (<0.lr
tubcrchl::n(‘c‘i;—) and/or granulcs (0.1-0.5 mm) or
e buf’t g mm). Grains and granules are usually
i 1' ubercles may be fluted, spiny, or smooth.
jubercles may be domed, conical, or spinifor d
tnterspersed with flat Plates M
pla.telcls. In some genera the
st.ncted to the radial shields or
ginal ring,
The ventral inter-radial areas may differ tl
from.lhe dorsal surface in their cover, Bdl'ea .
genencally diagnostic in some groups, P e
' 'I:he dorsal surface of the arms may have a cover
'sIE}r::lar to that of the disc, or it may be very different
s Z:;ﬁ:; c;t;ag;rag\ulcs, (t;ubcrcles, or plates on each.
n ¢ used as criteria for i
2; tg}::dlsfeg:\i(; sl::.vcl. Thef (;ccurrcncc, size, Z:xfc’ia:izgg
1s a2 useful generi
the shape of the girdle hooflet::cnshs::cwr, li:s of
teeth they bear, pumber of
ow'li‘:;: tl:):nith of. th.e arms ‘.f not usually measurable
species the fix:cb ':Jlil::llrt:;i f/lﬂbll (l)f 'C(t)limling' rtipnome
S r/arm length proportions are
Important, Also, the basal width and hej
?l:;nsmr:;ly bgc diag;wsl:ic. The number of (l::fa}:ci?cfs tgs
k stem of the arms can ic si
nificance, but counting is diﬂic:ult:h at‘;:}c g::rixrl;zrsf;

to a calcareous mar-

Di.ilfierlein .(.1912), and Wolfe (1978).
ccn:ic position of the first arm spines in relation to
N arm scgments is unreliable as
is a taxonomic -
‘c:vl;‘;:hr?ctc;, but the position of their first occurrcnclz
n the system of bifurcation is of 'gcnen‘c rele-

he British Libra

- "The world's knowledge"
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vance at least in adult specimens. The number, size,
and shape of arm spines arc usually fairly constant
for a genus, and the presence or absence of a serially
perforated lamina on the hook-like distal spines is an
important familial character,

Tentacle scales are absent in the suborder, but the
tentacle pores may be surrounded by a tube of cal-
careous platelets; the number of such tubes is specific-
ally important. The shape and pattern of granules and
plates on the ventral arm surface and oral frame may
be gencrically significant, as are the number and posi-
tion of madreporites in the ventral interbrachia,

TEXT CONVENTIONS .
The following abbreviations are used:

Institutions

AM - Australian Muscum, Sydney
BMNH - British Muscum (Natural History),

London
NMNZ - National Musecum of New Ze¢aland,
Wellington
NMV - National Muscum of Victoria, Mclbourne
NZOI - New Zealand Oceanographic Institute,

Wellington ]
MCZ - Museum of Comparative Zoology, Harvard
oM - Otago Muscum, Dunedin
QM — Quecnsland Muscum, Brisbane
QVM - Queen Victoria Museum, Launceston
RSAM - South African Muscum, Cape Town
SAM - South Australian Museum, Adclaide
™ - Tasmanian Muscum, Hobart
USNM - National Museum of Natural History,

Washington, D.C.

Western Australian Museum, Perth

WAM -
ZMA - Zoologisch Museum, Amsterdam
ZMC - Zoologiske Muscum, Copcnhagen

ZMB -~ Zoologische Muscum der Humboldt-
Universitit zu Berlin

Geographic Names
N.S.W. - New South Wales, Australia_
N.T. —~ Northern Territory, Australia
N.Z. ~ New Zcaland

Qld ~ Queensland, Australia
S.A ~ South Australia
Tas. -~ Tasmania, Australia
Vic. ~ Victoria, Australia
W.A. -~ Western Australia
Expeditions :
AAE - Australian Antarctic Expedition

BANZARE - DBritish, Australian, & New Zealand

Antarctic Rescarch Expedition

Morphology
d.d. - disc diameter.

15
Asteroschema salix Lyman 22
Asteroschema igloo n.sp. 24
Astrobrachion constrictum (Farquhar) 24
Astrobrachion adhacrens (Studcr) 27
Ophiocreas oedipus Lyman 28
Ophiocreas sibogae Kochler 28

Fam. GORGONOCEPHALIDAE

Astrothorax waitei (Benham) gg

Astrothrombus rugosus H. L. Clark
Astrothrombus vecors (Kochler) n.comb. 34
Asteroporpa australiensis H. L. Clark
Asteroporpa (Astromoana) reticulata

n.subgen, & sp. , 38
Asteroporpa (Astromoana) indicus
n.subgen. & sp. 38
Astroclon suensoni Mortensen 40
Astresierra amblyconus (H. L, Clark) n.gen: 42
Astrosierra microconus (H. L. Clark) n.comb 42
Astrosierra densus n.sp. 44
Conocladus australis (Verrill) n.comb., 46
Gorgonocephalus chilensis (Philippi) S1
Gorgonocephalus dolichodactylus Doderlein 52
Gorgonocephalus pustulatum H. L. Clark 54
Gorgonocephalus sundanus Déderlein 56
Astrodendrum elingamita Baker 56
Astroboa ernae Doderlein 58
Astroboa nuda (Lyman) - 60
Astroboa nigrofurcata Doderlein 60
Astroboa granulatus (H. L. Clark) n.comb. 62
Astrocladus exiguus (Lamarck) 63
Astrocladus udwigi (Doderlein) 63
Astrocladus tonganus Déderlein 64
Astrochalcis tuberculosus Kochler 64
Astroglymma sculptum (Diéderlein) 66
Fam, EURYALIDAE
Astroceras elegans (Bell) 66
Astroceras kermadecensis n.sp. 68
Astroceras pleiades n.sp. 68
Asteromorpha tenax n.sp. 70
Euryale aspera Lamarck 72
KEY TO AUSTRALASIAN GENERA OF
ASTERONYCHIDAE
More than 3 arm spines, most of which are modified
into simple or compound hooklets ... Asteronyx
Two or 3 (rarcly 4) slender arm spincs, never
hooked Astrodia
KEY TO AUSTRALASIAN GENERA OF
ASTEROSCHEMATIDAE
I Lateral arm plates scparated by ventral plate;
coloration CONSPICUOUS ...ermeccrirrinns Astrobrachion

—Lateral arm plates join in ventral midline; colora-
tion inconspicuous 2

2 Disc and arms covered with smooth, naked skin,
sometimes beset with scatiered, minute grains

CHECKLIST OF AUSTRALASIAN EURYALINIDA - - Ophl'?c‘reas
Pape —Disc and arms always covered with conspicuous
Fam. ASTERONYCHIDAE granulation Asteroschema
Asteronyx loveni Milller & Troschel 16 :
Astrodia tenuispina (Verrill) 18 KEY TO AUSTRALASIAN GENERA OF
Fam. ASTEROSCHEMATIDAE 20 GORGONOCEPHALIDAE
Asteroschema horridum Lyman 2 ,
Asteroschema migrator Kochler 22 I Arms ff’f ked 2
22 —Arms simple 10

Asteroschema tubiferum Malsumoto

_Supplied by The British Library - "The world's knowledge"
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2 One madreporite (exceptionally 2 or 3 of dif-
ferent sizes)

3
-—Five madreporites of cqual sizc ... Astroglymma

3 Arm spines present before Ist arm fork in adultz

—Arm spines absent before 1st arm fork in adults
8

4 Disc and ‘arms uniformly covered with large,
cortical tubercles and small plates ..., 5
—Disc and arms covered with small stumps or
tubercles; disc often naked inter-radially ... 7

5 Arm scgments number 40-48 before 1st arm fork
Astroclon
—Armm segments number <30 before Ist arm forch

6 Arm scgments number 13-26 (usually 15 or 16)
befors 1st arm fork; large tubercles present in
ventral inter-radii Astrosicrra

—Arm segments number 6-16 (usually 8) before
Ist arm fork; large tubercles absent or rare in
ventral inter-radii Conocladus

7 Disc edge with girdle of plates. Gorgonocephalus
—Disc cdge without girdle of plates. Astrodendrum

8 Arm spines present after 1st or 2nd arm forks in
adults (rudimentary spines occasionally occur
just before st arm fork); disc granules usually
thorny Astrocladus

— Arm spines present after 4th to 14th arm forks
in adults (rudimentary spincs occasionally occur
before 4th fork); disc granules usually smooth.9

9 Free arm near disc nearly as wide as high, with
a narrow underside; disc granules more or less
uniform in size Astroboa

—Frce arm near disc strikingly wide, with flat,
wide underside; disc granules markedly dimorphic

Astrochaleis

10 Girdle hooklets on both disc and arms ...
' Asteroporpa

—Girdle hooklets on arms only ... s 11
11 Girdle hooklets with 1 sccondary tooth; up to
10 arm spines Astrothorax
—@Girdle hooklets with 2-6 sccondary teeth; up to
5 arm spines Astrothrombus

KEY TO AUSTRALASIAN GENERA OF
EURYALIDAE

1  Arms simple 2
—Arms forked Euryale

2 Dorsal surface of arms bearing prominent
tubercles; no distinet lamina on distal arm-spine
hooklets Asteroceras

—Dorsal and lateral arm surfaces bearing dense
coat of granules; distinct lamina on distal arm-
spine hooklets Asteromorpha

SYSTEMATIC ACCOUNT

Family ASTERONYCHIDAE Miiller & Troschel,
1842

Genus Asteronyx Miiller & Troschel, 1842

Asteronyx Miiller & Troschel, 1842: 85.
Astronyx. Lyman, 1882: 285,
Ophiuropsis Studer, 1884: 55. New synonymy.

TYPE-SPECIES: Asteronyx loveni Miiller & Troschel,
1842,

Asteronyx loveni Miiller & Troschel (Fig. 2, 3,
29)

Asteronyx loveni Miiller & Troschel, 1842: 119, pl.
10 fig. 3-5. —~Déderlein, 1927: 59, 97, pl, 7 fig, 7,
7a, 8 [complete synonymy].

Ophiuropsis Iymani Studer, 1884: 85, pl. § fig. 12a-d.
-Déderlein, 1930: 389, pl. 2 fig. 11, 11a, —Mor-
tensen, 1933a: 70. New synonymy.

MATERIAL EXAMINED, 4 spccs, 50°31’S,174°17E,
Campbell Platcau, N.Z., NZOI Sta. 149, 1026 m;
4 specs, 35°28’S,150°48’E, E of Brush 1., N.S.W.,
448-566 m (AM); 1 spec,, 35°31-37'S,150°45-42'E,
off southern N.S.W., 450 m (AM); 1 spcc., 25°50°8"S,
112°36’8”E, off Dirk Hartog 1., W.A., 109 m (holo-
type of Ophiuropsis lymani Studer; ZMB 2774).
COMPARATIVE MATERIAL (14 specs): Okhotsk Sca
(USNM 26173, 26174); Mizimoko Shima, Japan
(USNM 25806) ; southern California (USNM 39745);
Mazatlan, Mexico (USNM 25813); Gulf of Panama
(USNM 26798); SE of George's Bank, NW Atlantic
i(g%%l’;lM 12101); Monterey, California (USNM E

DEscripTION. Disc diameter 4-17 mm. Disc tumid;
arms 7-10x d.d. in adults, 3x d.d. in juveniles.

Radial shiclds narrow, usually contiguous proximally

in adults, Central and inter-radial arcas of disc usually
covered with soft, naked skin, but occasionally with
scattered small, dclicate scales which cextend on to
ventral inter-radii. Large primary scales with a dis-
tinctly honeycombed surfacec may occur at disc centre
and between proximal ends of radial shicld pairs in
juveniles. '

Dorsal arm plates absent; lateral arm plates large,
with a flap-like lateroventral protrusion bearing up to
9 hooked arm spines. Uppermost arm spine with 1
long terminal hook, lowermost with 3 or 4 hooks in
vertical scries (Fig. 29). Juveniles with initially 1,
then 2 arm spines with a single, terminal hook.
Rarely, lowermost arm spine becomes cxtra long and
cylindrical in middle part of arm. Lateral arm plates
contiguous in ventral midline. Ventral arm plates
small, situated between each sct of lateral plates,

Fig. 2. Asteronyx loveni. a-c, holotype of Ophiuropsis Iymani Studer (ZMB 2774): (a, b) dorsal and
ventral views of disc; (c) end view of broken arm basc; (d, ¢) lateral view of arm base and amm tip

(not to’ scale). f-h, 3.5 mm specimen (USNM 26173): (f) arm tip; (g,h) dorsal and ventral views of '

dise.
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Teeth and 3 or 4 oral papillac short, spiniform.
Oral shiclds minute or absent, apart from madreporic
plate. Adorals large, contiguous, protuberant. Genital
slits small, often situated in a depression in soft
interbrachium.

REMARKS. The Campbell Plateau specimens are the
first of this species to be recorded from the New
Zealand region. The material compares well with that
from other parts of the Pacific, including Australia,
where the species was first recorded by H. L. Clark
(1918).

A. loveni is the only representative of the genus so
far known from the South Pacific and castern Indian
Oceans, although I have recently recorded A. luzoni-
cus Doderlein from from off Mozambique*, so that
species may be cxpected in the Australian region at
least. A. longifissus Déderlein and A. niger D’yakanov
are the only other recognised specics, and like the
first are known from the North Pacific, Asteronyx
banzarei Madsen is here referred to Astrobrachion
adhaerens (Studer) (see p. 27). ¥

Studer’s monotypic genus Ophiuropsis is a synonym
of Asteronyx; the single specimen of 0. Iymani taken
oft Western Australia in 1874 by S.M.S. Gazelle is
in fact a young A, loveni. Ophiuropsis has been the
subject of considerable conjecture by carlier workers,
who concentrated their efforts on trying to place this
vaguely defined genus in a suijtable family, rather than
attempting to establish the relationship of the species
Iymani,

Matsumoto (1917), H. L. Clark (1923), and Déder-
lein (1927, 1930) referred Ophiuropsis to Déderlein’s
Trichasteridae (Euryalidae Gray). 'Matsumoto in fact
followed Studer, who considered the genus to be close
to Astroceras Lyman, but Déderlcin could see no.
close relationship with any known trichasterid,
although he thought that Ophiuropsis was satisfac-
torily placed in that family. Mortensen (1933a),
noting the open ventral furrow in the vericbrae,
decided that Ophiuropsis must be a member of
the Asteroschematidac Verrill. Mortensen believed
Ophiuropsis to be closcly related to Astrobrachion,
but based this belief not on an examination of the
holotype of O. Iymani, but on a specimen from south.-
castern Australia referred to Ophiuropsis by Kochler
(1930) which Mortensen later (1933a) described as
O. Iymani var. simplex. This specimen is in fact an
Astrobrachion, and is dealt with in the synonymy of
A, constrictuim Farquhar, "

The holotype of Ophiuropsis lymani is now in
rather poor condition (it consists of a 4-mm-diameter
disc and 5 arm fragments totalling about 36 seg-
ments), but it compares very well with juvenile

*Report on Euryalinida of the International Indian
Ocean Expedition (in prep.)

A. loveni between 3.5 mm and 6.0 mm d.d. in the
USNM serics, The specimens have the following
features in common,

l. The radial shields are short, and there are honey-
combed primary scales on the disc between the
ends of the radial shields.

2, There arc no dorsal am plates, but the laterals
protrude latcroventrally and meet in the ventral
midline,

3. The first two or three tentacle pores are naked;

the following two to four segments have one arm

spine, and thercafter there are two spines with
simple terminal hooks.

The oral shiclds are absent or extremely minute,

but the madreporic plate is present and of reason-

able size.

5. The adoral shiclds are large and protuberant, and
there are three oral papillae on each side of the
jaws,

6. There is no cvidence that the arms contain gonads,
The holotype of Ophiuropsis Iymani and a small

specimen of A. loveni from the Okhotsk Sea are

illustrated (Fig. 2) to show thesc similaritics more
graphically: Mortensen (1912) made.a detailed study
of the young growth stages of A. loveni, and his
illustrations may also be compared with those of

0. Iymani, ‘

Ophiuropsis lymani Studer is, thercfore, here re-
garded as a junior synonym of Asteronyx loveni. The
basic mistake made by carlier workers in not recog-
nising Ophiuropsis as an asteronychid was in regard-
ing the only known specimen as fully adult. This
misconception was based on the genital slits being
open at a disc diameter of 4~5mm. I can find no
reason why open genital slits should prove that the
animal is reproductively mature, let alone morpho-
logically adult. Even if the specimen was sexually
mature at such a’small size, it does not necessarily
follow that the hard morphology of the disc and
arms had reached the final adult condition.

>

DisTriBUTION. Known from many North Pacific and
Atlantic localities, and from the south-west Pacific
and eastern Indian Ocean,

BATHYMETRIC RANGE 109-2963 m.

Genus Astrodia Verrill, 1899
TYPE-SPECIES: Asteronyx tenuispina Verrill, 1884.

Astrodia tenuispina (Verrill) (Fig. 3, 29)

Asteronyx tenuispina Verrill, 1884: 219,

Astrodia tenuispina Verrill, 1899: 371, ~Ddderlein,
}?;l: 116; 1927: 97; 1930: 388, ~Madsen, 1951:

Astrodia bispinosa Koechler, 1922: 11, pl. LXXV]
fig. 12-15, ~Déderlein, 1927 59; 1930: 387, fig.

Baker: Euryalinid Ophiuroidea

veni, ijuvenile (USNM 26173), 3.8 mm d.d. Lower, Astrodia tenuispina, syn-
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19, pl. III fig. 1-lc. ~Madsen, 1967: 141, New
synonymy.

MATERIAL EXAMINED, 3 specs, 35°55’S,134°18'E,
200 km W of Kangaroo 1., S.A., AAE Sta. 34, 3240 m
(syntypes of Astrodia bispinosa Kochler; AM J3855).
‘COMPARATIVE MATERIAL (7 specs): off Nantucket
Shoals, U.S.A., US.F.A. Albatross Sta. 2042, 2843 m
(syntypes of Asteronyx tenuispina Verrill;, USNM
9033).
DescripTioN. Disc smooth, hardly at all cxcavate
inter-radially, covered with thin, closely imbricating,
punctate scales, Radial shields narrow, tapering
slightly, bow-shaped, convergent proximally. Arms
very long and thin, almost circular in cross-section,
covered with delicate scales, Lateral arm plates pro-
tuberant latcroventrally, bearing 2 or 3 (occasionally
4) thin spines; innermost spine longest—just longer
than an arm width—with a slightly swollen, thorny
tip, remainder progressively shorter and tapering
cvenly to a slightly thorny tip. First 2 arm scgments
without spines, Dorsal and ventral arm plates small,
indistinct,

Teeth triangular, heavy; a few low granules on jaw
edges. Oral and adoral shiclds well developed. Genital
slits small, well separated.

REMARKS. According to Koechler (1922) the main
diagnostic character of 4. bispinosa is the presence
of two arm spines on each arm scgment. A re-
examination of the syntypes of both nominal species
has shown that the arm spines number two or three
in the Australian form and two, three, or four in the
Atlantic form. Similar variation was noted also by
Ddderlein (1930), who remarked that his Maldive
Island specimen could be either species. Although the
southemn Astrodia may well have a lower average
spine count, it would hardly warrant a specific dis-
tinction, particularly since A. fenuispina is a widely
distributed bathyal species (Madsen 1951, 1967). The
small differences in the shape and size of the radial
shiclds mentioned by Kochler are certainly not diag-
nostic, and the type specimens are othenwise identical.
Astrodia bispinosa is therefore here regarded as a
junior synonym of A. tenuispina,

The station data for the type specimens of A, bis-
pinosa given by Koehler (1922, pp. 22 and 86) are
incorrect. The material was taken by the Awurora at
AAE Station 34 (off South Australia), and not at
Station 13 (Auckland Islands).

DistriBUTION: Atlantic, Pacific, and Indian Oceans,

BATHYMETRIC RANGE 510-3720m

Family ASTEROSCHEMATIDAE Verrill, 1899
Genus Asteroschema Liitken, 1856
TYPE-SPECIES: Asterias oligactes Pallas, 1788.
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Asteroschema horridum Lyman (Fig. 4, 5, 29)

Astroschema horridum Lyman, 1879: 66, pl. XVII
fie. 458-61; 1882: 275, pl. 30 fig. 1-4,

MATERIAL EXAMINED, 2 specs, 28°30.7’S,177°49.3'W,
NE of Raoul I., Kermadecs, NZOI Sta. K806, 1165~
1185m; .1 specec., 25°45’S,178°11’W, W of Raoul I,
Kermadecs, H.M.S. Challenger Sta, 170a, 1152m
(holotype; BMNH 82.12.23.25).

DescripTiON. Disc very small, flat, deeply excavate
inter-radially, covered with small, tumid polygonal
plates, most of which bear a tall, conical tubercle
with a blunt, fincly thorny tip; tubercles sparse ncar
disc centre. Radial shiclds widely scparated distally,
convergent proximally, covered with tubercles except
for an occasional distal bare patch.

Arms narrow, 16x d.d., circular in cross-seclion,
slightly swollen over the first 5-7 f{reec segments,
covered on all sides with tumid, trapczoid plates
bearing tubercles. Regular but slight diffcrences in
height and spacing of (ubercles give arm a faintly
banded appearance.

One, occasionally 2 arm spines present on -arm
segments 3-6, thercafter 2 per scgment, the innermost
longer than an arm width (3.5mm) and twice as
long as thc outermost; spines cylindrical, the longer
slightly swollen and thorny at thc tip, the smaller
less thorny, tapered.

Teeth blunt, triangular; sides of jaws paved with
low, swollen granules. Oral tentacle pore surrounded
by a tube of small plates. Entire oral surface out-
side jaws covered with polygonal plates, cach bear-
ing a conical tubercle which cnlarges towards disc
margin. Oral and adoral shiclds not visible. Genital
slits straight, narrow, not within common depression.

Colour (in ethanol) pale reddish brown and
pink,

REMARKS. The specimens agree almost entirely
with Lyman’s holotype, which was taken by H:M.S,
Challenger at the Kermadece Islands. No other speci-
mens have been reported.

In the number of arm spines on the first few
scgments the present material differs from the holo-
type, but this character shows much variation in
other asteroschematids, and is thus probably of little
importance in A. horridum. The two new specimens
have the same dimensions as the holotype.

A. horfidum, one of the few distinclive speccies
in this genus, is characterised by its small, flat disc
and entire cover of polygonal plates bearing tali,
conical granules, Its closcst relatives arc A. ferox
Kochler from the Arafura Sea and A. edmondsi
A. H. Clark from Hawaii.

DistrIBUTION. Vicinity of Kermadec Islands. .

BATHYMETRIC RANGE 1152-1185 m.

:
§
:
:

Fig. 4.

Upper, A
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steroschema horridum, Raoul L, 10.0 mm d.d.. Lower, A. ubiferum, Norfolk L. 140 mm d.d.
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Asteroschema migrator Koehler (Fig. S5, 29)
Astroschema migrator Koehler, 1904; 164, pl. XXIV
fig. 8, pl. XXX fig. 5-7, pl. XXXV fig. 1.

Asteroscheina migrator. Déderlein, 1911: 111,

MATERIAL EXAMINED. 1 spec., 29°12.6'S,177°50.3'\V,
near Raoul I., Kermadecs, NZOI Sta. K800, 670~
778 m.

DESCRIPTION. Disc small (11 mm d.d.), moderately
eycavate inter-radially, covered with a thin skin on
which are scattered small, domed tubercles with finely
thorny tips; tubercles dense on radial shields and
near intcr-radial margins, sparse elsewhere, Radial
shields narrow, widest and divergent distally, con-
vergent proximally.

Arms 25x dd,, narrow, higher than wide,
slightly swollen at base, closcly paved dorsally and
laterally with small, tumid granules which become
smaller and spaced towards lateroventral margin,
ventrally covered with clear skin on which are
occasional small, scale-like pustules. Ventral amm
plates small, rectangular, obscure or missing near
disc. One arm spine present from 3rd scgment; a
ccond, outer spine appcars at segment 6-8. Inner
spine the longer (<2.5 mm), sinuous, with a thorny
tip and inner top cdge; outer spine half as long,
tapered, with finely thorny tip.

Teeth triangular; lowcrmost tooth in several small

picces, Sides . of jaws with low, round granules; re-
mainder of oral surface outside jaws covered with
transparent or fincly pigmented skin bearing a few
small pustules. No oral shields; adorals modcrately
large. Genital slits large, opening into a common de-
pression, ,

Colour (in ethanol) pink and dark red on disc,
dark pink on arms.

REMARKS. This specimen of A. umigrator is only
the sccond to be recorded since Kochler's holotype
was taken by H.M. Siboga in the Strait of Macassar,
Indonesia, from a depth of 130! m. The Kermadec
specimen agrees well with Kochler's description,
and confirms that the species is distinct from, but
closely allied to, the Atlantic form A. intectumn
Lyman. Both species have reduced granulation and
sinuous, unevenly thorny arm spines. Their main
differences are. that 4. migrator, has a more sparsely
tuberculated disc, both dorsall ﬁand vcntml'ly, and
arms ! that arc completely coyered with granules
dorsally and laterally over most of their length,
‘rather: than just onthe dorsal surface proximally,
The large,” common’ genital ‘pouch’ might also be
diagnostic: for A. migrator, but Kochlers figurcs are
definite interpretation of that character in the holo-
type, : '

Lyman (1878) refers to the genital openings of A.
rather too simple and diagrammatic to permit a

intectum as short and wide, yet his figure (pl. II
fig. 59) shows them as narrow slits.

DiSTRIBUTION, Indonesia, the Kermadec Islands.

Asteroschema tubiferum Matsumoto (Fig, 4,

Asteroschema tubiferum Matsumoto, 1915: 52; 1917:
44, fig. 10. -A. H. Clark, 1949: 7.

MATERIAL EXAMINED. 1 spec., 168°13.2'E, 29°24.8'S,
S of Norfolk 1., NZOI Sta, 192, 570-578 m.
DEScripTION.  Disc diameter 14.0 mm; arms 300 mm
long. Disc excavate inter-radially, closely and evenly
covered with small, round or polygonal granules (6
in I mm inter-radially). Radial shiclds narrow, con-
stricted at one-third their length from arm bases, not
meeting centrally, but convergent. -

Arms narrow, wider basally than high (5.5%4.5
mmy}. First 7 segments slightly swollen, remainder of
arm gently tapered. Entire arm surface covered with
closely packed granules similar to those on disc (4-5
in I mm basally). Distally, granules become smaller
and more widely spaced on ventral arm surface than
elsewhere, ‘ o

Onc arm spine present from 2nd segment, 2
present after 6 (occasionally fewer) segments. Spines
cylindrical, initially lapering to a blunt, prickly tip,
but after about 15 segments becoming distinetly club-
shaped with small, sharp prickles cvenly distributed
around widened tip; innermost spinc the longer
(<3.2mm) about twice as long as outermost spine.
First 10-12 tentacle pores surrounded by a small
sheath, _

Oral frame entirely covered with closely packed
granules; oral papillac reduced to low tubercles.
Ten triangular teeth on cach jaw, the lowermost
often in several small pieces.

Genital slits large, vertical; 4 madreporites situated
at basc of narrow, densely granulated, vertical, ven-
tral inter-radial surface.

Colour (in cthanol) pink; arm spines darker,

REMARKS. This specimen agrees well with Matsu-
moto’s descriptions and figures. The distinetly club-
shaped arm spines and the tubes surrounding the
first 10 or so tentacle pores characterise this species,
previously known only from the north Pacific,

DISTRIBUTION. Japan, Hawaii, Norfolk Island,
BAT,HYMETRIC RANGE 325-965m. °

Asteroschema salix Lyman (not figured)

Astroschema salix Lyman, 1879: 66, pl. XVII fig.
466-9; 1882: 277, pl 22 fig. 13~15.

MATERIAL EXAMINED, 1 spec,, 37°22,5'S, 177°11.7°E,
Te Arawa High, N of White I, NZ, NzoI

Supplied by The British Library - "The world's knowledge"
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Sta. J676, 341-353m; 1 spec, 29°45'S,178°11'W,
W of Raoul I, Kermadecs, H.M.S. Challenger
Sta. 170a, 1152 m (holotype; BMNH 82.12.23.
271),

DESCrIPTION. Disc small (5.5 mm d.d.), moder-
ately cxcavate inter-radially, closcly and evenly
covered with very small, low, rounded granules with
finely thorny surfaces. Radial shiclds parallel or
slightly convergent proximally, mostly obscured by
granulation.

Arms narrow (10x d.d.), higher than wide, com-
pletely clothed with granules similar to, but smaller
than, those on disc, One arm spine present from 3rd
segment; a second, outer spinc appears at segments
11-13, Inner spine the longer—Iess than an arm

width initially, with a finely thorny tip, but after

about segment 20 becoming laterally compressed,
with 4 or § curved tecth on ijis proximal edge;
outer spine about half as long as inner, closcly
appressed to-it. Granulation of ventral and lateral
arm surfaces continues on (o protuberant latcral
arm plates and bases of arm spines.

Tecth triangular. Sides of jaws with domed gran-
ules; cntire oml surface of jaws covered with minute,
closcly set granules. Oral shiclds absent; adorals
large. Genital slits short, wide, in a common depres-
sion or pouch. Five small madreporiles present.

Colour (in cthanol) pink.

REMARKS. . This specimen is smaller than the hitherto
unique holotype, but its proportions are the same
and it matches Lyman’s specimen well. The only
major point of difference is the fewer arm segments
with only one arm spine in the type specimen. The
disc granulation is finer than Lyman states—12-14
granules in I mm, cf, 7-8 granules, but in this
respect the type description matches neither the
holotype nor Lyman’s figure, both of which have
11-13 granules in 1 mm.

DISTRIBUTION. Kermadec Islands and Bay of Plenty,
New Zcaland,

BATHYMETRIC RANGE 341-1152 m.

Asteroschema igloo n.sp. (Fig. 5, 29)

Type DATA. Holotype (5.7mm d.d): W of Curtis
I, Kermadecs, 30°34.2'S, 178°29.8'W, NZOI Sta.
K856, 465-501 m, 30 Jul 1974 (NZOI H253). Pam-
types (5.5 & 80mm d.d): NW of Norfolk I,
28°42.3'S, 167°S6.7’E, NZOI Sta. P46, 475-450 m,
30 Jan 1977 (NZOI P510, NMNZ Ech. 2877),

DEescrirTioN oF HoLoTYPE, Ratio d.d to arm length
1:12. Disc slightly tumid, moderately cxcavate inter-

radially, Disc and arms entircly covered with rounded
or polygonal domed granules (4-6 in 1 mm). Radial
shields short, obscured, their general shape discernible
only at distal ends. Arms slightly widcned at basc,
clsewhere as wide as high, circular in cross-section;
ventral side flat, One short arm spine present from

3rd sogment; a sccond spinc appears at segments

8-10. Innermost spine two-thirds an arm width long,
cylindrical, with a very finely thorny blunt tip; outer
spine half as long as inner, tapered. Distally, spines
flattened into compound hooks with 3-6 long tecth
(Fig. 29),

Teeth pointed, spearhead-shaped. Sides of jaws and
entire oral arca outside mouth covered with closely
packed, round, domed granules. Genital slits short,
wide, not enclosed in depression.

Colour (in ethanol) white.

ETyMoLogy. The trivial name alludes to the cover-
ing of whitc, domed tubereles,

REMARKS. Although genus Asteroschema contains
21 nominal species, many of which are extraordin-
arily difficult to tell apart, the present species can-
not be reconciled with any of them. Despite my
desire not to complicate this genus any further, I
have no option but to record these Kermadec and
Norfolk Island specimens as a new species,

A. igloo is obviously related to that group of
species within Asteroschema which possess an entire
disc and an arm cover of polygonal plates bearing
tubercles of various shapes, viz. A. horridum, A.
edmondsi A. H, Clark, A. ferox Kochler, and A.
tumidum Lyman, It differs from all these in that
its tubercles are smooth and domed, not conical
and terminally spiny.

DisTrRIBUTION. Kermadec Islands, Norfolk Island,
BATHYMETRIC RANGE 450-501 m.

Genus Astrobrachion Dédderlein, 1927

TYP(;S SPECIES: Ophiocreas constrictus Farquhar,
1900,

Astrobrachion constrictum (Farquhar) (Fig.
6, 30) ‘

Ophiocreas constrictus Farquhar, 1900: 405.

Ophiocreas constrictum. H, L. Clark, 1915;: 178.
~Mortensen, 1924: 99, fig, 2,

Asrcri'osclhcmla (Ophiocreas) “constrictum. Ddderlein,
911: 113.

Ophiocreas phanerum H, L. Clark, 1916: 79, pl
XXXII fig. 1 & 2; 1946: 74, —Mortensen, 1924;
99. —Ddderlein, 1927: 100,

Ophiomyxa brevirima H, L. Clark. Bell, 1917: 7,

mark, W.A,, 9.0 mm d.d.

Supplied by The British Library - "The world's knowledge"
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ESCRIPTION. ' Disc diameter to 18 mm. Disc slightly

arated from its opposite number by an intervening
tumid, weakly ecxcavate inter-radially, entirely cov-

ventral arm plate.
In constrictum there are four adjacent or alternate

plates on the sides of the arms, whereas in adhacrens
there arc threc aranged in a Y-shape.

cred with soft, smooth skin. Radial shiclds narrow,
convex, parallel or divergent distally, the § pairs not

quite meeting at disc centre,

Arms long (1020 d.d.), narrow, only just higher

Ophiuropsis lymani var, simplex Mortensen is @ s .
than wide, horseshoe-shaped in cross-section, covercd

synonym of A. constrictuni; the 4 mm d.d. specimen
dredged off Cape Everard, Victoria, is a juvenile.

Strangely, two large cxamples of A. constrictum pre-
g

with soft, naked skin; ventral surface flat, Twa
(occasionally 3) arm spines throughout, usually be-

inning at 2nd arm segment but sometimes as distant

sent in the same sample (Dr F. J. Madsen, . pers. ! S
comm.) were recorded by neither Kochler (1930) nor 2S 8th segment. Arm spines short, one-third an arm
width long. Inner spine cxcavatc on inner edge,

Mortensen (1933a).

bearing 1 large tooth and scveral small, irregularly
placed teeth; outer spine simple, slightly shorter than

DISTRIBUTION. South-éastcm Australia, from Tas-
mania to northern N.S.W.; Lord Howe Island; New inner, fincly thorny, tapering cvenly to a blunt tip.
In small specimens, and at cxtremities of arms of

Zealand from Fiordland to North Cape (Fig. 1).

BATHYMETRIC RANGE 18-180 m.

Astrobrachion adhaerens (Studer) (Fig. 6, 7,
30) -
Ophiocreas adhacrens Studer, 1884: 54, pl. V fig.

11a-c.
Asteroschema (Ophiocreas) adhaerens. Déderlein,

1911 113.
Ophiocreas melambaphes H. L. Clark, 1914: 155;
1915: 177, pl: 1 fig. 9; 1946: 176. New synonymy.

Ophiocreas rhabdotum H. L. Clark, 1914: 156; 1946:
176. New synonymy,

Astrobrachion adhaerens. Ddderlein, 1927:
L. Clark, 1938: 202; 1946: 174,

Astroschema (O phiocreas) melambaphes. Déderlein,
1927: 99.

Astroschema (Ophiocreas) rhabdotum. Doderlein,
1927: 95.

100, -H.

Astrobrachion (Astroscolex) adhaerens. Mortensen. .

1933a: 68, fig. 53 & 57b,c, pl. V fig, 3.
Asteronyx banzarei Madsen, 1967: 140, fig. 6.

synonymiy.

New

MATERIAL ExaMINeD. 5 specs, E of Albany, W.A,,
BANZARE Sta. 76, 62m (holotype (SAM K1318)
and 4 npamed specimens of Asteronyx bauzarei
Madsen — 2 SAM (K1320), 2 ZMC); 5 specs, Torbay
Hd, Denmark, W.A,, 23m (2 WAM, 3 NMNZ);
8 specs, 33°00’S,114°52'E, W of Bunbury, W.A,
113-122m (WAM); 1 spec, 32°17.5S,115°15'E,
W of Garden L, W.A., 110m (WAM); 7 spccs,
Juricn Bay, W.A,, 183 m (WAM); 4 specs, off Jurien
Bay, W.A,, 146-183m (holotype (WAM 4926) &
paratype (MCZ 3668) of Ophiocreas rhabdotum
H. L. Clark: holotype (WAM 4925) "& paralype
(MCZ 3669) of O. melambaphes H. L. Clark); 6
spces, 30°387S,114°46°E. NW of Green I, W.A,
146m (WAM); 2 specs, Bald 1., W.A,, 51-58m
(WAM); 7 specs, 23°53’S,113°43’E, off Pt Cloates,
W.A., 44m (WAM); 3 specs, 7 miles N of North-
west Cape, W.A, 137m (WAM); 11 spges, 15-21
miles SW of Mer I.,; Murray Is, Great Barrier Reef,
Qld (NMNZ); 1 spec, Heron I, Qld, 6m (AM);
1 spec., Wistari Reef, Heron L, Qld, 50 m (NMNZ);
4 specs, Julian Rocks, Byron Bay, N.S\W., [8m

(NMNZ); 2 speces, SW Bay, Raoul 1., Kermadec Is.
10 m, NZOI Sta. K812.

large ones, both spines are flattened, compound hooks
with 1 or 2 terminal teeth and 2 lateral teeth.

Arm plates visible only when dry. Dorsal plates
initially in 4 picces — 2 small, median plates which do
not meet in the midline, and 2 larger, rib-like plates
which extend over curve of arm to sides. Distally,
these plates split transversely into a set of 8 narrow
plates on each segment, Lateral arm plates Y-shaped.
consisting of 3 picces on side of arm and 1 picce
ventrally bearing arm  spines. Small ventral plates
scparating latcral plates throughout arm roughly tri-
angular, with a slightly concave and wide distal
margin.

Tecth spearhcad-shaped. Sides of jaws usually
smooth, occasionally with a few rounded grains.
Area outside mouth covered with’ thin, smooth skin.
Adoral plates large, wider than long; oral shiclds
usually very small, Genital slits narrow, oblique.

Colout: 2 basic colour varictics—red, and whitish-
yellow—with some dominant intermediates. Red
variety usually uniformly pigmented, with a pale
creamy-white ventral surface. Commonest variant of
this has a thin, yellow line along dorsal midline of
each arm, starting necar disc centre and passing
between and partly on radial shiclds of a pair. Within
this yellow line, near its borders, arc 2 thin, dark-rcd
lines also running the length of the arms but joining
at disc centre (Fig. 7). Whitish-yellow varicty has

a single, dark-red line along dorsal midlinc of arms,

beginning either at disc centre or just outside proxi-

mal ends of radial shiclds, and a varying amount of

dark red inter-radially. '

REMARKS. Astrobrachion adhacrens is very closely
related to A. constrictuny indecd, they arc the only
two known’ representatives of the genus, and inhabit
the Australasian region together. The two species are
most casily distinguished by differences in colour
pattern, but there appears to be a slight morpho-
logical difference in the number and arrangement of
small plates on the sides of the arms, as mentioned
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above. Chamacters used by carlier workers—size of
the 'oral and adoral shiclds, position of the first arm
spines, and relative overall size—are far too variable
for diagnostic purposes. ~

 The good scries of Australian Astrobrachion now
available for study has brought to light some surpris-
ing synonyms. Ophiocreas melambaphes and O, rhab-
dotum are, as H. L. Clark suggested in 1946, colour
forms of a single species, but of Studer's adhacerens,
not a scparate species, The holotypes of both melam-
baphes and rhabdotum have ventral arm plates separ-
ating the laterals, a feature of Astrobrachion, not
Ophiocreas (sce Mortensen 1924). Mortensen (1933a)
erected subgenus Astroscolex for A. adhaerens, using
the almost complete absence of an oral shield as a
diagnostic feature. I have found much variation in
the size of the oral shicld: on one black coral, some
individual adhaerens were found with only a trace of
a shield, yet others had shiclds cquivalent in size to
the large adorals, Conscquently there is no justifica-
tion for retaining Astroscolex as a division in a genus
with only two, very closely related specics.

Having examined the types and other named speci-
mens of Asteronyx banzarci Madsen, I can also add
that species to the synonymy of A. adhaerens. The
BANZARE specimens, taken off Albany, south-west
Australia, arc small examples of the pale-coloured
variety lacking the red arm stripe.

DistRIBUTION. Albany to Dirk Hartog's Island,
Western Australia; North Quecensland to Byron Bay,
N.S.W.; Kermadee Islands. The obvious gaps in dis-
tribution—the northern Australian coast, and Lord
Howe and Norfolk Islands—probably indicate a lack
of collecting in those isolated regions.

BATHIYMETRIC RANGE 23~183 m,

Genus Ophiocreas Lyman, 1879
TYPE-SPECIES: Ophiocreas lumbricus Lyman, 1879,

Ophiocreas oedipus Lyman (Fig. 7, 30)

Ophiocreas oedipus Lyman, 1879: 65, pl. XVI fig.
443-6; 1882: 282, pl. XXXI fig. 5-8, pl. XLVI
fig. 1. -Kochler, 1904: 166; 1909: 206, pl. 7 fig. 2,
-H. L. Clark, 1915: 178.

MATERIAL EXAMINED. 4 specs, 29°11.17S,177°49,3'w,
NE of Raoul I, Kermadees, 1225m (NMNZ); 1
spec.,, 37°07.5'5,177°14’E, off White L, N.Z., NZOI
Sta, F881, 1260-1234 m.

DESCRIPTION. Disc small (5-10 mm d.d.), not deeply
excavate inter-radially, depressed centrally, covered
with thin skin bearing minute, closely sct grains.
Radial shiclds narrow, arched, convergent proxim-
ally, widely divergent distally. Arms 20x dd,
narrow, deeper than wide except for first 5-8 free

segments, which are swollen to twice normal width,
covered with minute grains. ‘

Dorsal arm plates in a single, overlapping serics,
narrow, rib-like, arching over arm bases, Lateral arm
plates meet on ventral midline. Ventral arm plates in
several small picces. One arm spine present on seg-
ments 2-8, -thereafter 2 sccond spine occurs. Inner
spine the longer, as long as an arm width, with a
thorny, cylindrical stem and blunt tip; outer spine
half or less as long as inner, except distally, where
they are about equal and are transformed into flat-
tencd, compound hooks with 6 lateral teeth,

Teeth blunt, chiscl-shaped. Sides of jaws covered
with small, closcly set, rounded granules. Oral shield
very small; adorals much longer than wide, mecting
proximally. Oral plates set at an angle. Genital slits
wide, vertical.:

Colour (in cthanol) : disc red or pink, arms paler.

REMARKS, Thesc specimens are the first of this rarc
species to be recorded from the South Pacific; they
agree closely with Lyman'’s description, The smallest
has arms 70 mm Iong which are not swollen basally.
The swellings must appear with the onset of repro-
ductive maturity and the conscquent cnlargement of
ovaries in the basal parts of the arms,

The ventrally protruding oral plates, a feature of
the genus, are particularly prominent jn the present
matcrial. 0. oedipus can casily be distinguished from
O. sibogae, the other Australasian Ophiocreas, by
its much more delicate appearance and shorter, thin-
ner arms with swollen basal joints.

DistrRIBUTION, Indonesia, Ascension Island, Kerma-
dec Islands, New Zcaland.

BATHYMETRIC RANGE 760-200 m,

Ophiocreas sibogae Koehler (Fig. 7, 30)

Ophiocreas sibogae Kochler, 1904: 165, pl. 32 fig.
-11, pk 36 fig. 1. -H. L, Clark, 1916: 80; 1946:
175. ~Mortensen, 1924: 102, fig, 2a.

Ophiocreas constricta Farquhar, Bell, 1917: % (not
Astrobrachion coustrictum (Farquhar)).

Ophiocreas longipes Mortensen, 1924: 102, fig. 2b,
pl. 3. New synonymy.

Asteroschema (Ophiocreas)  longipes. Ddderlein,
1927: 99,

Asteroschema (O
99; 1930: 39]

MATERIAL  EXAMINCD, | spec., 5°28.4'S.132°0.2’E,
E Banda Sea, Indonesia, H.M. Siboga Sta. 251, 204 m
(syntype, here designated leclotype; ZMA); 4 specs,
Siboga S:a. 251 (syntypes; ZMA); 3 specs, 10°39,5'8,
123°40E, Timor Sca, H.M. Siboga Sta. 297, 520 m
(syntypes; ZMA): 1 spec., 0°6'N,129°7.2E, Moluc.
can Is, H.M. Siboga Sta. 150, 1089 m (syntype;
ZMA); 2 specs, 39°18’S,172°01’E, Chalienger Platcau,
N.Z., NZOI Sia. C632, 20Im; 1 spec., 39°18’S,
172°10’E, NZOI Sta. C645, 440m; 2 specs, 33°538,
I72°17E, NW of North Cape, N.Z., NZOI Sta. E841,

hiocreas) sibogae. Ddderlein, 1927:
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W.A., both 8.0 mm d.d. Lower left, Ophiocreas sibogae,

' ; rens, NW Cuape, : o 7 d.d.
Fie. g)h nglg’::’ i;li:f;(a)gmf;”(?,:n;f hdtl.jl.; tower right, 0. oedipus, White L. N.Z.. 8.0 mm
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428 m; 1 spec,, 37°20.7'5,177°06.8'E, N of White 1.,
N.Z., NZOI Sta. J683, 388—400 m; 2 specs, 37°22,5°S,
177°11.7E, N of White I, N.Z, NZOI Sta, 1676,
341-353 m; 1 spec., 36°10.9’S.176°23.6’E, E of Capa
Brett, N.Z., NZOI Sta. 163, 585-400m; 1 spec.,
31°55’S,153°08’E, E of Crowdy Heads, N.S.W., 402~
548m (AM); 4 specs, E of Flinders 1., Bass Strait,
146-548 m (AM E4696-4699): 1 spec., Great Aus-
tralian Bight (AM E3749); 1'spec., off Bicheno, Tas,
(TM); 1 spez., 12 miles E of Cape Forestier, Tas,,
621 m (TM); 1 spec., 17 miles oft Bicheno, Tas., 475 m
1).

(QV>

DESCRIPTION. Disc diameter <28 mm, Disc circular,
weakly excavate inter-radially, tumid, sunken at
centre, entirely covered with smooth, naked skin,
Radial - shields long, narrow, widest and scparated
distally, contiguous proximally. The 5 pairs of shiclds
usually meet at disc centre,

Arms cxtremely long (<30x d.d.), narrow, deeper
than wide, covered with thick, smooth skin. One arm
spine present from 2nd segment to segment 7-10;
thereafter there are 2. Inner spine the longer, half as
long as an arm width, with many closely set, strong,
curved thorns on abradial side; a gland attached to
these thorns gives the spine a claviform shape. Outer
spine two-thirds as long as inner, finely rugose. Dist-
ally, spines transformed into hooks bearing 2—4 tecth
(Fig. 30),

Dorsal arm plates transverscly narrow, composed of
2 adjoining or closely parallel series of overlapping
clements. Lateral arm plates join in ventral midline;
small ventral plate lies dis'ad of joint.

Teeth triangular, 14 or 15 in cach column, the
lowermost usually split into smaller picces, Sides of
jaws covered with low, domed granules. Adoral
- shiclds large, pear-shaped, meeting  widely within;
oral shield minu‘e. Genital slits tall, narrow, oblique,
set in a common inter-radial depression; genital plates
protrude across inter-radjus at dorsal edge of disc.

Colour: disc red, radial shields and arms pink,
arm spines tipped with red.

REMARKS. The small differences used by Mortensen
(1924) to distinguish 0@, sibogae from O. longipes
have proved quite variable in the Indonesian and
Australian material examined. Grains are present in
varying numbers on all the jaw edges, the rclative
length of the amm spines is not constant, and the
length of the arms varies with d.d. Although Kochler
(1904) states that the arms of 0. sibogae reach 30-35
cm (which influenced Mortensen to scparate his New
Zealand material as a distinct species), re-examina-
tion of the type series has shown that the arms are
much longer: the specimen illustrate] by Koehler
(pl. 36), and sclected here as lectotype, has a d.d. of

18.0mm and arms 530 mm long. This compares well
with similar measurcments of Australian ‘and New
Zcaland material: 28 mm dd,, am length 640 mm;
24 mm dd., arm length 700 mm; 18mm dd., amm
length 400 mm,

There is no justification for retaining Mortensen’s
species, and.jt is therefore herc regarded as a junior
synonym of Q. sibogae.

DistrRIBUTION. Indonesia, southern Australia, northern

- New Zealand (Fig. 1).

BATHYMETRIC RANGE 201-1089 m.

Family GORGONOCEPHALIDAE Ljungman, 1867
Genus Astrothorax Déderlein, 1911

TYPE-SPECIES ; Astrothorax  misakiensis Déderlein,
1911,

Astrothorax waitei (Benham) (Fig. 8, 31)

Astrotoma waitei Benham, 1909: 10, ~Mortensen,
1924: 104, pl. 4 fig, 2. ~Fell, 1952: 13.

Astrothamnus rugosus H., L. Clark, 1916; 85, pl. 35
fig. 1 & 2; 1946 177. New synonymy,

Astrothamnus papillatus H, L, Clark, 1923: 31s, pl.

XX fig. 5 & 6. New Synonymy,

Astrocrius waitei, Ddéderlein, 1927; 21,

Astrothamnus  furtivis Kochler, 1930; 6, pl. 1 fig.
1 & 2, —~Mortensen, 1933a: 22, pl. S5 fig, 33.
-H. L. Clark, 1946: 177. New synonymy,

Astrothorax waitei, Déderlein, 1930: 380, pl, 2 fig.
2 & 2a. -Fell, 1958: 21; 1962: 54 (figured).

Asirothorax furtivus Kochler. McKnight, 1975 61.

MATERIAL ExamiNeD, 2 specs, 28°42.35’S,167°56.7’E,
off Norfolk I, NZOI Sta. P46, 425-450 m; 1 spec.,
29°24.8’S,l68°l3.2’E, off Norfolk I, NZOI Sta. 194,

8m; 1 spec., 32°32’8,167°26’E. Norfolk Ridge,
Tasman Sea, NZOI Sta. E863, 900-998 m; 3 specs,
33°5¥'8,172°1E, ofr Three Kings Is, N.Z, Nzo1
Sta, EB45, 277-179 m; 19 specs, off Castlepoint, N.Z.,
73-109 m (NMNZ): 56 specs, Cook Strait, N.Z.,
713-548 m (NMNZ); 6 Specs,  44°23'S,176°49'w,
Chatham Rise, N.Z., 345m (NMNZ); 1 spec., off
Cape Foulwind, N.Z.,, 240-221'm (NMNZ);: 3 specs,
5 miles off ‘Mt Cook, N.Z.. 329 m (NMNZ); 2 specs,
SE of Cape Everard, Vic.,, 365m (holotype (AM
E4695) and paratype (AM E4733) of Astrothamnus
rugosus H. L. Clark); | spee., E of Flinders 1., Bass
Strait, 109-545 m Paralype of A, rugosus; AM
E4695);: 1 spec., East London, South Africa, Pieter
Faure 12884, 567 m (paratype of Astrothamuys papil-
laius H, L, Clark; MCZ 4310),

DEScrIPTION. Disc diameter 2,0-28.0mm; arms up
to 6x d.d, mostly coiled, strongly arched in cross.
section, Disec not deeply excavate inter-radially,
usually tumid, covered with rounded or flat-topped
tubercles which are wider than high (2-3 in 1 mm);

Fig. 8. Upper, Astrothorax waitei, Cook Strait, N.Z,, adult of 18,0 mm d.d, with 6.0 mm juvenile attached
dd

to dorsal side of disc. Lower, Asteroporpa austral

fensis, North Cape, N.Z., 7.0 mm d. .
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tubercles smooth or tipped with a few or many short,
glassy prickles, contiguous or separated by small
grains or low, smooth platelets. Ventral inter-radia]
areas closcly paved with small, low, smooth granules
which extend on to 3 very flat oral area and ventral
under-arm  surface, Genital slits narrow, extending
over 2 (sometimes 4) scgments. One or several small
madreporites present,

Armms simple, Girdle bands extend to cdge of disc
as groups of hooklets on Separate plates; bands
bordered on each side by a row of more or less
contiguous tubercles which are sometimes rough-
tipped like those on disc; bands become distinctly
larger down sides of arms, and terminate as a tumid,
round, smooth plate between cach set of arm spines,
Inter-girdle areas a narrow, sunken zone of low
polygonal plates. Girdle hooklets with 1 sccondary
tooth. Arm spines lacking on 1st arm scgment, 3 or 4

secondary one,

Oral papillac spiniform, short; those near mouth
taller and blunter; teeth similar but flattish,

Colour ycllowish-crcam, occasionally shiny white,

REMARKS. The large scries of specimens has shown
that Astrothamnus rugosus H, L. Clark and A. furti-
vus Kochler, both described from Bass Strait, Aus-
tralia, and Astrothorgy papillatus (H, L, Clark) from
South Africa, are conspecific with Astrothoray waitel,

tall thorns or many short ones. The tubereles may be
contiguous, or scparated by smaller grains or plates,
giving the disc quite different appearances, Also, the
number of amm spines varics from § ina 6 mm dd,
specimen (o 10 jn the largest examples,

This variation negates the second bifurcation in
Mortensen’s (1933a, p. 18) key to the species of
Astrothorax, and also raises (he question of the rela-

which in the key is separated from A. waite only
on the basis of differences in disc cover.

Fell (1958) suggested: that 4. waijrer is andro-
phorous, but txamination of specimens carrying
smaller ones on the disc—both dorsal and ventral
sides—has shown that these are juveniles, not dwarf
males (Fig. 8). The species is in fact hermaphro-
ditic, and broods jts young. Each of the 10 ovaries
contains about 30 €8s up to 0.5mm in diameter,
and the testes lje at the distal abradjal edge of cach

—

ovary, Onc to threc young are carried. in he bursae

at any one time, and these depart for the outside at -

about 2 mm d.d.

The only other brooding curyalinid scems to be
the Antarctic Astrochlamys bruneys Kochler, That
Species js androphorous, however, and the juveniles
are released at g much carlijer stage (Mortensen
1936),

Disminution. New Zealand, Norfolk Island, south.
castern Australja, southern Africa,

BATHYMETRC RANGE 73-998 m,

Genus Astrothrombus H L, Clark, 1909

Astrothrombus H, 1., Clark, 1909a; 548 -Déderlein,
1930: 371, —Pawson, 1969 54. .

Astrostephanus Déderlein, 1930: 369 (type-specics,
Y _monotypy, Astrotoma vecors Kochler, 1904;
155, pl. 21 fig. 9, pl, 27 fig. 9 & 10, pl. 32 fig. 2).
New synonymy,

'Il’gxfévglz-spﬁcms: Astrothrombus rugosus H. L. Clark,

Astrothrombus rigosus H, L. Clark (Fig. 9,
31)

Astrothrombus rugosus H. L. Clark, 1909, : 548, pl.
54 fig, 3. -Mortensen, 1933a: 17, fig. 8fg.
~Pawson, 1969 54, fig. 2a,b & 13 —Baker &
Clark, 1970; 7.

Astrotoma benlami Bell, 1917: 8. —~Mortenscen, 1924:
104, fig. 3, pl. 4 fig. 6 & 7, =Fcdotov, 1927: 373,
fig. 26-34. “Baker & Clark, 1970: 7.

Astrothammnus benhami, Mortcnscn, 1933a: 14, fig. 7.

MATERIAL EXAMINED, | spee.,  off Wol!ongong,
N.S.W., 99-100 m (holotype; AM J871); 1 spec,,
ctveen Merimbula and Tathra, NSW., 37-55m
(AM J871); 8 specs, 36“24’S,I7G°l4’E. off Cuvier 1.,
N.Z., 550-560 m (NMN2Z); 4 spees, Cook Strait, N.zZ,
320 m (NMNZ); | spec., 41°30.7'S,l74°58.4'E. Cook
Strait, N.Z., 448-512'm (NMNZ): | spec,, off Kai.
koura, Nz, 306 m (NMNZ); | spec., off Three Kings
Is, NZ., 54 m (syntype ‘of Astrotoma benhami:
BMNH 19!5-2-1-67-70).
Descrirrion, Disc diameter to 13 mm; arms up to
7% d.d. Disc slightly tumid, very weakly excavate
inlcr—radially. Upper disc surface covered with irregu-
larly Placed, round tubercles up to 1 mm in diameter
and 1.1 mm high, near disc centre 2 in ! mm, towards
margin spaced, larger; tubercles have ¢venly rounded,
smooth or microscopically roughenced tips, and are

radial areas similarly covered, but with only a few
of the larger tubercles, A large, circular madreporite
present, at proximal corner of 1 ventral inter-radius,

Fig. 9, Upper, Astrothrombys rugosus, Cuvier I, N.Z.. 10.0 mm d.d. Lower, 4. vecors, Bay of Plenty, N.z.,
<140 mm dd. Upper right & lower left, enlarged tubercles from inter-radjal cdge of oral frame (x21),
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‘ Genital slits long (34 arm segments), narrow, men from R.IM.S.S.
1 Girdle bands begin at 1st or 2nd free arm scgment,
‘ continuous only after 2nd or 3rd segment respectively,
consisting of slightly raised ridges bearing a double
row of hooklets with up to 6 secondary teeth; basal
bands angled proximad in dorsal midline, giving a
chevron-like pattern. Intergirdle arcas consist of 2
rows of polygonal or transversely oval, contiguous
tubercles, the largest on dorsal midline.

Ventral surface covered by small, tumid granules
mostly separated by narrow, skin-covered sutures.
Arm spines 2, 3, or (rarely) 4 on 2nd segment, there-
after 2 or 3, though in some specimens the occasional
scgment has up to 5; spines cylindrical with a slight
taper, blunt; innermost spines longest, at least as long

as an arm segment, ventral inter-radial tubercles and “papilla-like” grains
Oral frame closely paved with round, tumid gran-  on the oral plates, Unfortunately Matsumoto did not
ules which become enlarged, tall, domed tubercles on  describe in detail, or figure, the girdle hooklets of
arcas covering oral shiclds, forming a fence-like chrysanthi.
margin to oral frame, particularly in specimens >6-7
mm d.d, Oral plates with a cluster of short, blunt
spinules more or less in a double row. Oral papillae
and tecth narrow, spiniform. '
Colour (in ethanol) cream,

Investigator Station 355
(Arabian Sea, 900 m), sent to me by the Zoological
Survey of India, has a rampart of tall tubercles at
the cdge of the oral frame; it has up to four eylin-
drical arm spines, each about one segment long, the
girdle hooklets bear three to five secondary teeth
(Fig. 31), and the girdle bands are constructed of
continuous plates. The disc of this species is covered
with scales and low, pointed tubercles.

Astrothrombus chrysanthi Matsumoto differs con-
siderably from its congeners in having very short
genital slits and arm spines only about half as long
as an arm scgment. Matsumoto’s (1918) description
indicates that the species is probably correctly placed
in Astrothrombus, however, because the holotype had

I regard the three species of Astrothrembus (celin-
gae, panningi, and ludingae) described from the
Philippines by Domantay (1957) and Domantay &
Domantay (1967) as ophiothricids, probably Ophio-
thelia spp.

Considering the uncertainty about the relationships

REMARKS. The type-species of Astrothrombus has  of Astrothrombus expressed by Matsumoto and

hitherto been known from only three specimens of Déderlein, T give below an amended diagnosis for the

6.4-8 mm d.d. The 8 mm specimen (AM J4761) was genus. )

identified by H. L. Clark and recorded in the litera- ‘A simple-armed gorgonocephalid with coarsely

ture by Pawson (1969). On all three specimens the granulated disc, a row or zone of cnlarged tubercles
row of tubercles on the inter-radial cdge of the oral 5 edge of oral frame inter-radially, and & cluster of
frame is not very pronounced, and, understandably, spinules on oral plates. Up to § arm spines, usually
the feature was not mentioned by Clark or Pawson L5 long as an arm segment. Girdle bands not con-
as being of possible generic importance, Bell (1917) structed of separated plates; hooklets with 3-6
appears to have noticed the tubercles on his Astro- secondary tceth, ’
toma benhami, but neither he nor Mortensen (1924) ‘
appreciated their possible taxonomic use. In the DISTRIBUTION. South-castern Australia, New Zea-
larger spccimens examined this fence-like row of  land. :
tubercles is much more noticeable, as is the cluster of
spinules on the dental plates (although the latter are  BATHYMETRIC RANGE 37-512 m.
definitely present from an carly stage). Fell (1960)
recognised the importance of these features for Asiro- .
stephanus in his generic key to the Gorgonoceph- Astrothrombus vecors (Koehler) n.comb. (F'l.g.;
alidae, but was unaware of their occurrence in Astro- 9, e
thrombus, and consequently made them diagnostic for  Astrotoma vecors Koehler, 1904: 155, pl. 2t fig. 9,
Déderlein’s genus. Strangely, Déderlein did not men- pl. 27 flg. 9 & 10, pl. 32 fig. 2.
tion the tuberculation of the oral arca in his diagnosis ﬁ::rolixan}ums V“"O' S Mat.?'umotg, 1915: ,59'
of Astrostephanus, but instead stressed the stick-like r%sgcg 1ants vecors. Doderlein, 1930: 376, pl. 1
arm spines and long genital slits. The type-species of :
Astrostephanus, Astrotoma vecors Kochler, is repre- MATEII\‘JMLf I;:I,cMIMIIP\‘I%DC‘)I lS7 Splfgé, 3{3’;1442;-53(;5-15';'45&7'5.
sented in considerable numbers from eastern New Dear Norfolk I, la. Pab, m; 14 specs,
Zcaland waters in this study, and proves to be con- 0 T2 IV, NE of North Cape, N.Z, NZO

ha W Sta, E841, 691-751 m; 2 cs, 37°22.5'S,177°11.7°E,
gencric With Astrothrombus rugosus. Astrostephanus ' o

Te Arawa High, Bay of Plenty, N.Z., NZOI Sta. J676,
is therefore here synonymised with Astrothronibus. 341-353 m; 5 specs, 37°20.7S,177°06.8°E, Mahina

Along with rugosus and vecors a third specics, :5,(0?)0“' Bay of Plenty, N.Z, NZOI Sta. 1683, 388-
Astrotoma ringens Koehler (1910), can be assigned m.

lo genus Astrothrombus. A Koehler-identificd speci- Descriprion, Disc diameter <14 mm; arms up to

lied by The British Library - "The world's knowledge"

35

Baker: Euryalinid Ophiuroidea

own after being regarded as incertac sedis b).' Dtidc;;
Jein (1927). Only the large numbcx; of spccnme:swn
both vecors and rugosus now avmleblc has s ofo;
that both are representatives of a single ,,gcnu's, :
which status Astrothrombus H. L. .Clark l;?z 3:1;1;1” ):l
i ens

ar disc margin, particularly over The 17 drlethorffoLk Igs(!)z::;gns;g;c'nn;‘a B eimons
o 0.7‘5 rl.lrn)(l'Ia:le shields, which are partly visible -on one bra.gcd ) om”y BorEonian, L )
by cc_)vcrmg IIer s:pec}mcns ’ becoming smaller and (10-12 mm d.d.
only in sma ,

in Astrothorax waitci.
Genital slits long (4 segments), narrow. One large, males,asin 4

‘ . i ern Tasman Sea,
ircular madreporite present, in proximal angle of DisTripuTioN. Indonesia, north
‘\:/cntral inter-radial area. : ‘t-s north-castern New Zealand.
segmen |
i les extend on to first few arm st
d Dlslci tut()”.icirr‘zllc: bands begin at st or 2nd free sCg-  BATHYMETRIC RANGE 204=75
rsally. :
mocnt zontinuous only after 3rd frez scgment; bapds
consi'st of raised ridges bearing a doudblc, ::lt;:tr}:la al:g
: ith up to 4 secondary dtceth, ‘ & LU
l'OWFOfl ?OZ::;SM‘:X:’.R al:lglcd ‘towards disc in dorsal  Type-SPECIES: Asteroporpa 4@
on first 5 s |

midline, producing a chevron-like appearance. Inter-  [Liitken, 1355,‘

i ightly tumid, sunken at
% d.d. Disc flat or 5"? !
cl:gntrc; inter-radial arcas distinctly but not dceplg
excavate. Upper disc surface covcreld ‘;lﬂ:ﬂ ssp:vciih
: . indri ical tubercles w
in 1 mm), cylindrical or coni¢
f(l:;“tlps ‘bearing minute prickles; tubercles largest

porpa Oestedt & Liitken, 1856 -
Genus Asteroporpa en, 1856

girdle arcas slightly sunken, with a somewhat irregu-

2 ' ement f fates sl y 1of tal:c: A.s;teropol‘pa allstraliensis H. L. C]ark (I;lg. 8,
i ular row d
bOIdCI'Cd on cach side by a more reg

i wn sides )
tubercles which become lower but wider down & Astroporpa australiensis H. L. Clark, 190%a: 547.

iensis H. L. Clark, 1916: 80.
f arms. . . Asteroporpa qtlstrqlzensxs L Clatk, Lo S524:
o Ventral arm surface covered \\ntth tlmlv, r;):rxlcsi [;:.: AS"‘;I(;%TWI wg’:gg! g"g'gwl_%c“l lé\;;’: e, 1924
i i in; acle , pL . . ,
tules embedded in thick skin; ten . 3 g 8 &0, -F
rlclmndcd by a calcified tube, and sometimces carry a (ﬁ"urEd,)msl,\,;;}’c,,zc. mymy. s 13, pl. 1 e

- : ial cdge Astroporpa 4

i le or spinule on adradia 2157 oL, 2 fig. 1 (in part). .

small, pointed scal ad free segment, then 4 or -1, B e iense. H. L. Clark, 1946: 178.
basally. Arm spines 3 on 2nd Asteroporp

: s.
m i i Jdisoni. A. M. Clark, 1966: 697, fig.
. imum of 3 in small specimens) Usieroporpa wilson, A M , |
ociai‘:g'::gxtscscr:ﬁlally reducing to a single com- —McKnight, 1968: 519; 1975: 61
pe )

C 12w
; . . . l. w][h narrow bascs ‘D, 2 Specs, 32°30’S.179 1 y
pound hOOk:,ﬂ;' spl?:;cix):lozctl”::cs longest, about as ]hg::nﬂm; }%ﬁ'\g}‘em?(:)% m, N%OI Sti. (1365827;“5 li«]chcOsi
and a rough tip; ° °36’E, Wanganclla Bank, :
: , 32°41’S,167°36’'E, Wang °98 6’E, Wanganella
lons als e;n angi?rzgt‘with low pustules like thosc  Sta, E865; 3 specs, 32°41'5,167°28.6’E, g

Oral frame

P7; 1 spec., 34°00’S,
arms, except ‘ov i i Bank, 150-136 m, NZOI Sta. P/; g ol
over areas covering oral shields and K, hrce Kings Ts, N.Z.,'l o"m. NZ
1 ls; " Sh'tcld arrc; wsith a cluster or fence-lik ]Sla E312; 17 sfpcc;f 4°13S,172°11.3YE, off North
oral plates, Shi ¢ ] . 3 7

o ’
i i ; NZ); 1 spec., 34°26'S,
ted tubercles (Fig. 13)i  Gape, N.Z, 256 m (NM AR
ro“; Ot; flos‘:'llsi(thpifksgilbll)g":mv of pointed spinules  173°14’E, E of North Cape, N.Z., 146 m (
oral plates

S ; t, N.Z., 32 m (NMNZ);

papillae and teeth. 35 VS IT4°2DE, Cape Brote N2, 32 1, (EMEE)
: 1) pinkish-brown. 1 spec, off Wollongong, f Babel I., Bass

Colour (in ethanol) p type; AM GLI433): 4 specs, FL0) $357); 4 specs,
REMARKs. This species was previously known from  Sirait, 109-146 m (AM BO1%e 5085 Sl 'rdneey . 93
EMA .

: 1., Bass Strait, 128 m 02

i it lected in the W of Babel 1., , ic.,, ? depth (Ahi J54 )0

only e M. Sibogs secmen el B 1y ol Bt B Vi, ol (120

Banda Sesa - t:(r:?;l ’{slT;l;ller than the type speci- ;nggf 3 Twofold Bay, N.S.W., 55-82 m (AM 15330).
Tasman Sca ma

. . X- . . . arms 4-6 %
. m such juvenile features as ¢ diameter to 23 mm; ar

-y buc:. ::pa;t_ lfcig and a rlcduced number of arm  DESCRIPTION, Disc dia

posed radial shie

: t 7 mm d.d., arm bases
: d.d. In specimens under abou di
. X . ~ d.d.) it agrees closely ! . carance that disc
spines (in specimens 1f5x'2$1er a)nd Doderlein. and dxscdm;rge c‘iicn‘);vh fl;z:lngw?(li?ne 4 arm bases; in
with the descriptions imen of <composed of 5 wedge- ’, cal ste
. kers had 'scen a specime \ distinct lateral and dorsa P
Neither of those wor hich was larger specimens a : dial arca
) their knowledge of whic s and disc, and inter-radia
Astrothrombus rugosus, o listic de-  occurs between arm ) - ;
: 's rather simplistic de . ed with narrowly
based endrely on Ho LcidC]:cr:llcostyrpae I is mot surprs- ~ shallowly cxsavate hite. plates bearing 4-12 small,
scription ?l’ thc(h7 tn::?cor.: 'was placed in a genus of its scparated, raised, whitc p
ing, therefore, tha

- "The world's knowledge"
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conical tubereles mostly tipped with a glassy thorn.
Narrow, sunken arcas between plates contain small,
dark platclet or granules, some of which become
larger and flatter towards disc margin. Raised plates
arranged in a star shape with concave margins and
with apices pointing inter-radially. Star surrounded
by concentric ridges made up of roughly circular,
white plates bearing marginally a row or rows of
tubercles encircling a group of girdle hooklets. Ridges
continue radially in a regular scries across radial
shiclds and along arms, scparated throughout by

slightly -narrower, sunken arcas of small, dark plates-

and granules, giving entirc ophiuroid a strikingly
annulated appearance,

Ventral inter-radial arcas covered with small plates
of irrcgular shape and size which, in larger specimens,
bear scattered, conical tubercles similar to those on
uppet disc plates,

Ventral arm surface covered with low, oval or
polygonal plates scparated by arcas of skin (small
specimens) or distinet sutures (large ones). Lateral
arm plates with a ventrally projecting flange bearing
4-7 very short, flat arm” spines with 3-S5 terminal
points; inncrmost spine flattest. Girdle hooklets with
1 long secondary tooth.

Oral arca closcly paved with slightly raised, round
or polygonal plates surrounded by distinct sutures.
A small, flat madreporite present, on edge of oral

- frame. Oral.papillac and teeth alike, spiniform. Geni-

tal slits short (spanning 2 scgments), half-moon-
shaped, .

Colour: raised plates and tubercles white, sunken
intervening arcas mauve or dark grey; ventral arm
surface and oral area mauve or grey; ventral inter-
radial areas white,

REMARKS., A comparison between the holotype and
other Australian specimens of A. australiensis and
the castern Tasman and New Zealand material shows
that only one species is represented. The small differ-
ences in colour and in the shape of the oral papillae,
tentatively suggested as being specific by Mortensen
(1924), arc encompassed by normal variation among
the examples studied. Conscquently, 4. wilsoni Bell
is here synonymised with A. australiensis.

The species is now known with certainty from the
Australasian region between 32°S and 40°S. Kochler's
(1930) specimen from Amboina, Indonesia, has been
reidentified as Asteromorpha rousseaui (Michelin)
by ‘Mortensen (1933a). This specimen has been re-
examined, and a distal arm spine is illustrated here
(Fig. 33) to compare with a new species of Astero-
morpha.

DistriruTION. South-castern Australia, northern Tas-
man Sca, northern New Zcaland (Fig. D.

BATHYMETRIC RANGE 55-508 m.

Astromoana new subgenus
DisGNosIs.  An  Asteroporpa-like  gorgonocephalid

. without concentric ridges and hollows progressing

continuously from arms across disc as in Astero-
porpa sensu stricto, Instcad, girdle bands occur only
on distal part of radial shiclds, usually number
only 2, and are slightly sunken rather than raised
as in Asteroporpa s.s. Disc cover othenvise a mosaic
of smooth, rounded or domed tubercles forming
cither a uniform pattern (indicus) or a reticulate
pattern with a strong longitudinal component (reti-
culata), '

TYPE-SPECIES: Asteroporpa (Astromoana) reticulata
n.sp. :

INCLUDED SPECIES: Asteroporpa (Astromoana) indi-
cus n.sp.

.EtymoroGy. The suflix moana is a Maori word

meaning ‘sea’.

REMARKS, That this taxon is closely related to
Asteroporpa can be seen from the way the disc
is divided into five radiating wedges, glving the
appearance that it is formed from the widened arm
bases alone. It also shares with Asteroporpa the
unusual character of having girdle hooklets on the
disc—a feature found jn only one other gorgonoce-
phalid, the branched-armed genus Astrocnida Lyman.

The new subgenus differs from Asteroporpa s.s.
in the absence of conspicuous, alternating, concen-
tric ridges and furrows on the dorsal side of the
disc, which in the latter arc simply continuations
of the raised belts of hooklect-bearing plates and
intervening furrows of flattened granules found on
the arms. Astromoana has inconspicuous girdle
bands on the distal cnds of the radial shiclds as
well as on the arms; these bands are slightly lower
than the intervening arcas of domed plates.” There
are thus no alternating concentric ridges and fur-
rows, cven on the arms.

Both species assigned to the new subgenus are
new; onc is from the northern Tasman Sea, near
Norfolk Island, and the other from the castern
Indian Occan, off Point Cloates, Western Australia.

Genus Asteroporpa is thus divided as follows,
Asteroporpa (Asteroporpa): concentric ridges and

Fig. 10, Left, Asteroporpa (Astromoana) indicus, holotype (WAM 737.753), 10,0 mm d.d. Uppcr'ﬁghl, :
« dA. (Astromoana) reticulata, holotype (NZOI H254), 9.0 mm d.d. Lower right, A. reticulata, paratype
(NMNZ Ech, 2878), 1.6-mm-long ‘section of dorsal surface of arm. Arrows mark position of girdle band,

Baker: Euryalinid Ophiuroidea
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furrows on arms and disc; girdle bands raised.
Included species: A. annulata Oestedt & Liitken,
Caribbean Seca; A. affinis Lutken, _Caribbean
Sea; A. pulchra H, L. Clark, Caribbean; 4.
lidneri A, H. Clark, Gulf of Mexico; A. hadra-
cantha H. L. Clark, Japan; A. australiensis H,
L. Clark, Australia and New Zealand,

Asteroporpa (Astromoana): no concentric ridges
and furrows on arm and disc; girdle bands
depressed, Included species: A. (Astromoana)
reticulata  n.sp., Norfolk Istand; A. (Astromo-
ana) indicus n.sp., Point Cloates, Western Aus-
tralia.

Asteroporpa (Astromoana) reticulata n.sp.
(Fig. 10, 31)

TYPE Dara, Holotype " (9.0 mm d.d.): near Nor-
folk 1, 29°07.9°'5,168°15.0'E, NZOI Sta. 185, 280-
S0m, 22 Jul 1975 (NZOI H254). Paratypes (2.5-
80mm dd.: 2, same station as holotype (NZzOI
P511, NMNZ Ech, 2878); 3, 29°25.0'S,168°0.56'E,
NZOI Sta. 190, 71 m, 23 Jul 1975 (1 in cach of AM,
BMNH, USNM); 2, 29°10.4'S,167°51.7'E, NZOI Sta,
P39, 77-110m, 29 Jan 1977 (1 in each of ZMC,
MCZ); 1, 28°54.9'S,l67°44.8'E, NZOI Sta. P26, 130~
301 m, 27 Jan 1977 (NZOI P512),

DESCRIPTION oF HoLOTYPE. Arms coiled, 3mm
wide, 2mm high at base, Disc appcars to consist of
slightly widened arm bases; inter-radial areas exca-
vate, very small, sunken, with 3 groove cxtending
proximally towards disc centre,

Radial shiclds completely obscured, but wedge-
like sections of disc obviously correspond to 5 pairs
of shields. With exception of inter-radial arcas, disc
covered with a lace-like, fairly even network of
small, finely rugose, distinctly flesh pink plates and
tubercles, the largest round or pentagonal, wider
than high (0.6 mm diameter), with a flat, domed
or conical surface. Surrounding each one js a row
of smaller (0.2mm diameter), white granules of 2
sizes, the taller ones—usually § in number—situated
at corners of pentagonal Plate and joined by smaller
tubercles. -

On distal end of cach wedge-shaped segment of
disc are girdle bands which, like.those on arms
proper, consist of scparate, flat plates bearing a
- group of girdle hooklets. Plates somewhat depressed,
scparated by rows of small, white granules which
give arms a longitudinally'stﬁated appearance, Areas
between girdle bands consist of 7-9 swollen, pink
plates similar to thosc on disc, scparated from one
another and from adjacent girdle plates by smali,
white granules. Girdle bands as wide as or wider

than intervening areas; hooklets with 1 or 2 sccond-
ary teeth. ' ‘
Inter-radial areas sunken, covered with close-set
polygonal or round, tumid plates. Ventral arm sur-
face flat, covered with transparent skin and low
pustules not at all densely arranged. Arm spines be-

gin with 3 on 2nd and 3rd segments, thercafter 4

(occasionally 5); spines short (<25 mm), cylindri-
cal, with 1 or 2 terminal points, distally modified into
hooklets. A group of girdle hooklets associated with
outermost pair of spines.

Oral area covered with low, round tubercles sep-
arated by narrow areas of skin. Oral papillae short,
spiniform; teeth spiniform, rather lens-shaped. Geni-
tal slits semicircular, very small, about as long as an
arm segment, '

Colour (in ethanol): disc and arms pink and white,
inter-radial areas brown. '

VARIATION. In the smallest paratype (2.5 mm d.d.)
the primary rosettc consists of six conical, flesh-pink
tubereles,

ETYMoLOGY. The trivial name reticulata  (Latin)
alludes to the pattern of granules,

REMARKS. This species is characterised by its beauti.
ful reticulated pattern of pink and white granules
and its almost totally hidden radial shiclds. The
reticulated pattern appears to be similar to that
described for Asteroporpa lidneri A. H, Clark, from
the Gulf of Mexico, and although the two species
may be superficially similar they differ in such details
as the number of girdle bands on the disc and the
rclative height of the bands. Unfortunately the
unique and unfigured holotype of A. lidneri has not
been located in the USNM collections (D. L. Paw-
son, pers. comm.).

DIsTRIBUTION. Northern Tasman Sea, near Norfolk
Island,

BATHYMETRIC RANGE 71-301 m,

Asteroporpa (Astromoana) indicus n.sp. (Fig.
TYPE DATA. Holotype (10.0 mm dd): W of Py
Cloates, W.A., 23°05'S,113°23E, CSIRO Sta. 182,
141 m, 7 Oct 1963 (WAM 737.75).

DEScrIPTION oF HotroryeE, Arms coiled, but at
least 50 mm long. Disc distinctly excavate and
sunken inter-radially, also sunken radially between
shiclds. Radial shields thus prominently outlined,
wide distally, narrow at disc centre. Disc covered

Py

Fig. 11. Astroclon sucnsoni, NE Broome, W.A., 64.0 mm d.d.
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with small, round, domed tubercies (5-6 in 1 mm)
interspersed with smaller grains; tubercles and grains
only microscopically roughened. Genital sljts very
small. A single madreporite present,

Dorsal side of arms covered with tubercles like
those on disc, though most are transversely oval
rather than round, the longest in centre of inter-
girdle arca, particularly at lowest edge of arm,
Girdle bands consist of groups of hooklets on
adjacent plates; 2 bands on radial shiclds; hooklets
with a sccondary tooth,

Ventral surface of arms with scattered, low gran-

ules not at al] denscly arranged. No arm spines on

1 free segment, 3 on 2nd, thereafter 4; spines short,
flattened, with 2 or 3 terminal points, distally becom.-
ing hooklets with 2 or 3 tecth,
Oral  arca denscly covered with low, round
tubercles; oral papillac and teeth short, spiniform.
Colour (dry) pink.

EtyMoLOGY. The trivial name indicus (Latin) al.
ludes to the Indjan Ocean,

REMARKS. Like A. (Astromoana) reticulata, this
castern Indian Qcean species has only two girdle
bands on the disc and no conspicuous concentrie
ridges and furrows. Jt differs from reticulata in hav-
ing well defined radial shiclds, the shape of which
is readily discernible beneath the dense cover of
granules. Also, in 4. indicus the small tubercles on
the arms are arranged in a strongly transverse bat-
tern, not a reticulated pattern with a strong longi.
tudinal component as in A. reticulata,

DistriBUTION. Off north-western Australja,

BATHYMETRIC RANGE 141 m,

Genus Astroclon Lyman, 1879
TYPE-SPECIES: Astroclon propugnatoris Lyman, 1879,

Astroclon suensoni Mortensen (Fig. 11)

Astroclon suensoni Mortensen, 1911: 209; 1933a:
29, pl. 1 fig. 1 & 2, pl 1 fig, 1, 2, & 4. -Déder-
lein, 1930: 383, plL. XV fig. 9.

MATERIAL Examinep, | spec,, 17°35°S,119°42'E 1o
17°32'S,119°44'E, NE of Broome, W.A., 290-293 m
(WAM' 401-79).

DESCRIPTION, Djsc diameter 65 mm, arms at least
340 mm long. Dise pentagonal, only weakly excavatc
inter-radially, depressed centrally, Dorsal surface of
disc and arms closely paved with fat or slightly
tumid, polygonal or round granules or plates 0.1-
1.0mm across, Scattered over disc and arms arc
smooth, conical or domed tubercles, the largest 3.0
mm in diameter and 2.0 mm high; 4-5 tubercles in

H0mm on discs, 3 in 10mm on arms; tubercles
surrounded by circlets of flat plates.

Ventral inter-radial areas mostly without large
tubercles, paved (like oral frame and ventral arm
surface) with small, tumid, cobble-like plates, 2-3 in
I mm. Large tentacular Pits in a distinct double
Indder-like arrangement on ventral arm surface;
ventral arm plates restricted to a continuous, nar-
row, median area. First arm fork occurs at about
twice d.d. from disc; 43-48 arm segments before 1st
fork, 7 or 8 bifurcations on each main stem. Arms
strongly arched, 14 mm wide, 12mm high at base,
tapering very gradually, Arm spines present on all
proximal segments, but disappearing distally; spines
smooth, short, with blunt, lumpy tips over most of
arm, but nparrower distally, with a single, inclined
terminal point. Girdle hooklets occur alongside outer
arm spines near Ist arm fork, in' continuous bands
only after 2nd fork, mostly with 2—4 sccondary teeth,
occasionally fewer or more,

Tooth papillac and tecth narrow, spiniform; sides
of jaws naked. Oral and proximal tentacle porcs
surrounded by sheath of calgjte platelets, One cir-
cular madreporite present, with a raised central
point,

REMARKS.  Astroclon Sucnsoni is a new record for
Australian waters and the Indian Ocean; it was
previously known from only six specimens from
southern Japan and one from northern Celebes,

_ Indonesia, It is an casily recognised gorgonocephalid,

with its stout arms branched only at a considerable
distance from the disc, strongly tuberculated disc and
arms, and double ladder-like arrangement of tentac-
ular pits on the ventral surface of the arms.

The type-specics, A. propugnatoris Lyman, is
known from the Kei Islands, Indonesia, and Japan,
and may also occur in northern Australian waters,
It is distinguished from A. suensoni by having a
much less tuberculate dorsal cover, no sharp dis-
tinction between dorsal and ventral disc surfaces,
and numecrous dark patches on the disc and arms.

Astroclon resembles Astrosierra in the nature of
its surface cover and distal, reduced arm branch.
ing; and Astrothrombus in the form of its mulij-
toothed girdle hooklets, It may thus be considercd
onc of the most primitive branched-armed gorgono-
cephalids,

DISTRIBUTION. Southern Tapan, Celebes, norih-
western Australia,

BaTHYMERIC RANGE 201-457 m.

Astrosierrq new genus

DiacNosis. A multi-armed gorgonocephalid with -

short arms (3x d.d.), 7-10 branches on main arm
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stem, and 12~15 (usually 14 or 15) joints with spines
before 1st branch. Disc covered above with many
large domed or conical tubercles separated by flat
plates with or without sutural granules. Ventral inter-
radial areas with up to 30 large tubercles set in
soft, pustule-covered skin. Inter-radial area of oral
frame paved with enlarged plates distinct from those
adjacent, Dorsal and lateral arm surfaces covered
with numerous large tubercles arranged in po defin-
ite pattern, but separated by flat plates. Up to 5 short
arm spines, Girdle bands continuous after 2nd main
arm branch; girdle hooklets with a secondary tooth,
Onc madreporite present.

TYPE-SPECIES: Conocladus amblyconus H. L. Clark,
1909b.

INCLUDED SPECIES: Conocladus microconus H, L.
Clark; Astrosicrra densus n.sp.

REMARKS. The abundant material of multi-armed
Australian  gorgonocephalids now available has
shown that the type-specics for Conocladus H. L.
Clark, 1909a—C. oxyconus H., L. Clark—is con-
specific with Astroconus australis (Verrill), Conse-
quently, Conocladus must take precedence over
Astroconus Déderlein as the valid generic name for
Astrophyton australe Verrill, 1876. This, then, leaves
Conocladus amblyconus and C. microconus H. L.
Clark without an available gencric name.

It is for these last two species,: plus a new one,
that the name Astrosierra is here proposed; the suflix
sierra (Spanish, from Latin) alludes to the moun-

tain range-like covering of tubercles on the arms and
dise,

Astrosierra amblyconus (H. L. Clark) (Fig.
12b, 13, 32)

Conocladus  amblyconus H, L. Clark, 1909a: 549,
pl. 55; 1916:" 81; 1946: 179, -Dtderlein, 1911:
70, pl. 9 fig. 4 & 4a. ~Kochler, 1930: 15.

MATERIAL 'EXAMINED, 1 spec., off Cape Three
Points, NS.W., 41-44 m (holotype; AM G11434); 1
spec., off Port Kembla, N.S.W., 113-135 m (paratype;
AM J835); 2 specs, off Crookhaven River, N.S.W.,
89-90m (paratypes; AM J1045, 1046); 4 specs, with-
in Jervis Bay, N.S.W. 18-19m (paratypes; AM
J1054, 1055, 1057, 1058); 6 specs, off Wollongong,
N.S.W, 100-102m (AM); 10 specs, Shoalhaven
Bight, N.S.W., 27-82m (AM); 2 specs, 11 miles
NW of Crowdy Heads, N.S.W., 91 m (AM); 1 spec., 8
miles E of Sandon Bluffs, N.S.W., 64-82m (AM); 2
spees, Gabo I, Vic, 2Im (AM); 2 specs, W of
Babetl 1., Bass Strait, 128 m (AM); 1 spee., off Cron-
ulla, N.S.W,, 16 m (NMNZ Ech 1446); 2 specs, off
Sydney, N.S.W,, 109-137m (NMNZ Ech, 1960).

DEScripTiON. Disc diamcter < 35 mm. Disc weakly
excavate inter-radially; arms relatively short (3x
"d.d.). Disc covered above with 50-130 large tubercles
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wider basally than high (4.5 X 2.5 mm), with smooth
sides and a weakly crenulate, domed or ‘low rounded

top. Large tubercles surrounded by a belt of small

(0.1-0.2mm) grins which also line sutures of flat
Or concave plates separating tubercles, At disc centre
tubercles crowded, 2 or more sometimes fused to-
gether, Usually a large tubercle bridging depres-
sion between radial shields.

Ventral inter-radial arcas with up to 12 much
lower tubercles surrounded by small, crowded grains.
Genital slits short, stretching between scgments 4
and 5§ or 5§ and 6. One large madreporite present,
on edge of oral frame,

Arms branching 7-10 times, wider basally than
high, with a low, curved transverse profile and a fiat
ventral side. Dorsal and lateral arm surfaces cov-
ered with tubercles, plates, and grains similar to,
but smaller than, those on the disc, in no regular
arrangement proXimally, but distally 1 low tubercle
per segment, and at fine extremitics segments uni-
formly granulated.

Girdle bands present from after 1st arm branch
(just before, in young specimens), beginning as Jat-
cral patches, continuous only after at least 3rd arm
branch; hooklets with a small, down-turned sccond-
ary tooth,

Ventral surface of arms, and oral frame, closely
paved with flat, polygonal plates, those in inter-
radial areas distinctly larger than surrounding plates,
Before the Ist arm branch, 12-25 (usually 14) seg-

ents bear spines. First tentacle pore naked, 2nd
bordered by 2 or 3 spines, thercafter 4, increasing to
5, short, stubby spines with 2-10 terminal points;
distally 1 arm spine per segment, modified into a
flat hooklet with 2 strongth teeth. Short, blunt,
spinc-like oral papillae and an orl tentacle scale
present; tecth spearhead-shaped or spiniform,

Colour: alive, disc and arms creamy-white,

tubercles rusty red; red disappears in preserved or
dried specimens.

REMARKS. 4. amblyconus is the most easily recog-
nised specics in the Astrosierra-Conocladus complex,
with its disc cover of large, domed tubercles sur-
rounded by a lace-like network of small platelets
(Fig. 12b).

DISTRIBUTION. South-¢astern Australia, from Babel
Island, Bass Strait, to northern New South Wales
(29°41'S),

BATHYMETRIC RANGE 18-135 m.

Astrosierra microconus (H. L. Clark) n. comb.
(Fig. 12c, 14, 32)

Conocladus microconus H, L. Clark, 1914:

156, pl.’
25; 1946: 179.

Supplied by The British Library - "The world's knolede"
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MATERIAL EXAMINED. I spec., between Fremantle &
Geraldton, W. A,, 146-219 m (holotype; WAM 4921);
1 spee,, 29°11-12'S,113°52.2’-114°01’E, W of Don-
gara, W.A,, 137m (\WWAM 654-77); 1 spec.,, 29°15-
16'5,114°43-42'E, W of Dongara, W.A.,, 40m; 1
spec., 29°59'S,114°25'E, NW of Green Hd, WA,
146 m (WAM); 2 specs, 30°37’'S,144°44'E, off Jurien
Bay, W.A,, 139-146m (WAM & NMNZ); 1 spec,
31°04'S,114°S6'E, off Mandurah, W.A., 146-150m
(WAM); 1 spec, 33°06'S,114°47°E, off Cape
Naturaliste, W.A., 73 m (WAM); 1 specc., 34°18'S,
114°50°E, W of Cape Hamelin, W.A,, 36 m (WAM).

DEScrIPTION. Disc diameter to 37 mm; arms short
(<3x d.d.). Disc weakly ecxcavate inter-radially;
cach inter-radius deeply grooved on dorsal side of
disc, outlining the 5 radial wedges. Upper disc sur-
face closely covered with small, narrow, somewhat
bottle-shaped tubercles up to 1.5 mm high, between
which are smooth plates of irregular shape and size.
Tubercles and plates arranged randomly on humps
and in hollows and grooves, giving disc a very
rough, . jumbled appearance. Tubercles usually
smooth-sided, with a fluted tip occasionally pro-
longed into several small points.

Inter-radial edge of disc with many small plates
between  bottle-shaped  tubercles, below  abruptly
changing to skin encrusted with very small pustules
and 20-30 large, round, conical. or domed tubercles.
Tubercles decrease in size towards oral frame, but
continuc across to jaws as a noticcable band of
tumid plates different in size to those on radial
arcas, One small madreporite present, on edge of
oral frame in | inter-radial arca, Genital slits short,
spanning arm segments 4 and 5 or 5 and 6,

Arms wider basally than high, covered dorsally
with steep, uneven ridges bearing tubercles similar
to those on disc, but with transversely widened bases;
between ridges are smooth, polygonal plates. After
Ist arm fork, ridges and tubercles weaken and inter-
vening areas widen, Low tubercles persist on ex-
tremitics of arms.

Girdle hooklets present as small patches low on
arm, 1 per segment just before Ist arm fork, con-
tinuous bands after 3rd fork (in young specimens,
after st fork), with a sccondary tooth.

Ventral arm surface flat, covered ‘with very fine,
closcly packed, low grains. Before Ist arm fork, 12-
20 segments bear spines. First segment without spines,
2nd with 3, thereafter 4 or 5 per segment; spines
short, flattened, with squared-off tips bearing 2-4
glassy points, distally reducing to a single hook
with 2 large secondary tceth. :

Oral papillae short, spiniform; tecth similar but
longer. A papilla present on side of cach jaw at a
higher level.

Colour (dry) uniform grey-brown.

REMARKS. This Western Australian species is known
from a relatively small area between Jurien Bay
and Cape Hameclin. It is characterised by the disc
cover of bottle-shaped tubercles, with few or no in-
tervening - platelets, arranged in a crowded, jumbled
fashion (Fig. 12c). Specimens from the southern part
of the range sometimes have wide-based, blunt
tubereles with strong fluting, but are still recognisable
as this species,

DiISTRIBUTION. Western Australia.

BATHYMETRIC RANGE 36-219m.

Astrosierra densus n.sp. (Fig. 12a, 15, 32)

TyPE DATA. Holotype (29.0 mm'd.d.): S of Fraser
I, Qld, 25°48'S,153°46’'E, H.M.A.S. Kimbla Sta. QII,
73m, 10 Nov 1976 (AM J12934). Paratypes (15.0-
44.0mm dd.): 1, off Angouric, N.S.\V, 27-25m
(AM J6658); 2, off Morcton Bay, Qld, 27°27.2'S,
153°39'E, 77 mm, 29 Mar 1969 (AM J8594): 2, off
Stradbroke 1., QlId, 27°00'S,153°33E, F.V. Nimbus
Sta, 24, 95 m, 28 Jul 1968 (NMNZ Ech, 1860); 1, off
Moreton I, QId, ? depth (QM G2540); 1 [no
locality data) (QM G8235).

DescripTioN oF HoLoTyrE.  Arms partly coiled, but
about 90 mm long and branching 9-10 times. Disc
cxcavate inter-radially, sunken aborally in both radii
and inter-radii. Radial shields long, narrow (18 X 4
mm), divergent distally, almost meeting proximally.
Shiclds bear spaced, conical tubercles about as wide
basally as high (up to 1.5mm) and with a lightly
fluted tip; between tubercles are low but slightly
tumid polygonal plates 0.5-1.0 mm in diameter. On
depressed sutures of these plates, and surrounding
bases of most tubercles, are largely discontinuous
rows of very small (0.1-0.2 mm) plates.

Dorsal inter-radial arcas of disc covered with low,
rounded tubercles up to 1.0mm in diameter and
many smaller intercalary plates; tubercles continuc
over on to ventral inter-radial arcas, where they and
the intervening plates become smaller and of more
uniform size (0.5-0.1 mm). A series of similarly
rounded plates extends across oral frame in cach
inter-radius. One squarc madreporite present, on
cdge of oral frame in 1 inter-radius, Genital slits
span arm segments 3 and 4.

Arms wider basally than high, covered above with
cvenly spaced (1.0-1.5mm apart) conical tubercles
up to 1.2mm wide and 1.0 mm high between which
are flat, polygonal plates and smaller, raised plate-

Vie,, 30.0 mm d.d.

Supplied by The British Library - "The world's knowledge"

" Fig. 14. Upper, Astrosierra microconus, Dongara, W.A., 37.0 mm d.d. Lower, Conocladus australis, Gabo 1,
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lets on sutures, Distally, tubercles become low and
round, reduced to 2 or 3 per segment, and are sur-
rounded by the now closcly packed platelets,

Girdle hooklets present in small patches low on
arms from Ist arm fork, becoming continuous bands
after 2nd fork, with a sccondary tooth.

Ventral arm surface flat, slightly depressed be-
tween segments, densely covered with small platelets,
the sutures surrounding which are depressed. Arm
spines 3-6 in number, short and fat (0.8 X 0.5 mm),
surmounted by 2-5 glassy points, distally becoming
compound hooklets with 2 or 3 teeth. Before Ist arm
fork are 13 or 14 spined scgments,

Oral papillae numerous, short, spiniform; tecth sim-
ilar but longer. On sides of jaws, at a higher level,
are 2 or 3 papillac,

EryMoLoGY. The trivial name densus (Latin)
alludes to the densc covering of tubercles on the
disc and arms.

VARIATION. The Angouric specimen has a  well
croded. dorsal surface with many worn and pitted
tubercles, The number of segments bearing spines
before the first arm fork ranges from 12 to 21 in all
the material examined, but 13 is the commonest num-
ber.

REMARKS. The new species is more closely related
to A. amblyconus than to A. microconus, as might
be expected from their respective distributions. It
can be distinguished from amblyconus by the nature
of the disc and arm cover (Fig. 12a-¢c). In A. densus
the evenly spaced tubercles are conical rather than
domed, and are smaller and more numerous; along
with the low intervening plates they are surrounded
by discontinuous single (rarely multiple) rows of
platelets. In amblyconus these plates form continuous
belts, giving a lace-like appearance to the disc sur-
face,

DISTRIDUTION. Between Angouric, New  South
Wales, and Fraser Island, Quecnsland, eastern Aus-
tralia,

BATHYMETRIC RANGE 77-95 m.

Genus Conocladus H. L. Clark

Conocladus H, L. Clark, 1909a: 132, ~Diderlein,

_ 1911: 37; 1927: 68 (in part). _
Astroconus Déderlein, 1911: 36 (type-species Astro-
phyton australe Verrill, 1876). New synonymy.

TYPE-SPECIES: Conocladus oxyconus H. L. Clark,

1909b (=dAstrophyton australe Verrill, 1876).

Diagnosis.  Multi-armed  gorgonocephalid  with
short arms (3x d.d.), up to 10 branches on main
arm stems, and 6-16 (usually 8) arm segments with
spines before Ist branch. Dorsal side of disc and
arms covered with a mosaic of small, polygonal
plates and platelets and well spaced, sculptured, coni-
cal tubercles. Ventral inter-radial areas of disc cov-
ered with platelets or small pustules of uniform size.
Oral frame closcly paved with uniform-sized poly-
gonal plates. Girdle hooklets with a secondary tooth,
present as patches between Ist and 2nd arm fork.
One madreporite present.

REMARKS.  As outlined under Astrosierra, the type-
species of Conocladus, C. oxyconus, is conspecific
with Astroconus australis, and thus Conocladus must
take priority over Astroconus as the valid gencric
name for Verrill's Astrophyton australe.

In my opinion, Conocladus is a monotypic genus
closely related to Astrosierra. I am convinced that
the two should be separated at this level, not be-
cause of the shape and united or divided nature of
the “radial wedges”, as maintained by H. L. Clark
(1916), but because of the very constant differences
in the number of arm scgments before the first arm
fork and the tuberculation of the oral frame and
ventral inter-radial arcas of the disc. In these—
and indeed most other—respects Astrosierra is the
more stable genus, and thus may be considered the
older, a view also held by Daderlein (1927) with
regard to C. amblyconus.

Conocladus australis shows clinal variation from
cast to west, and has what may be regarded as incipi-
ent subspecies (oxyconus and occidentalis) at thesc
extremes of its range. It would thus seem that
Astrosierra, having had sufficicnt time to speciate
and segregate, has given rise to Conocladus, which
is still going through the process. '

Conocladus australis ( Verrill) n.comb, (Fig.
12d-h, 14, 16, 17, 32)

Astrophylon australe Verrill, 1876: 74.

Conocladus oxyconus H, L. Clark, 1909b: 32, pL 1
fig. 1-3; 1909a: 550; 1916: 81; 1946: 179, New
synonymy, '

Astroconus australis: Déderlein, 1911: 37, fig. 7, pl.
3 fig. 2 & 2a, -H. L. Clark, 1916; 82; 1928: 419;
1938: 205; 1946: 180,

Astroconus annulatus Kochler, 1930: 16, pl. 1 fig.
8-10. -H, L, Clark, 1946: 179,

Astroconus occidentalis H. L. Clark, 1938: 205, pl
23 fig. 2; 1946: 181. New SYnoilymy.

Astroconus pulcher H. L, Clark, 1939: 207, pl, 18;
1946: 180. New synonymy.

MATERIAL EXAMINED. | spec., 8 miles E of Sandon
Bluffls, N.S.W. 64-73m; 1 spec., Port Stephens,

Fig. 15. Astrosierra densus, holotype (AM 17 12934), 29.0 mm d.d.

yoplied by The British Library - "The world's knowledge"
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Fig. 16, Conocladus australis, Malacoota, Vie,, 30.0 mm d..

Supplied by The British Library - "The world's knowledge"
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Conocladus australis, Dunsborough, W.A,, 26.0 mm d.d,
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‘t‘J.S.W., 15m; | spec, off Port Jackson, N.S\V,
deep water”; 1 spece., off Cooges, N.S.\WV,, 89-91 m
(AM J2261; identified by H. L. Clark as C. oxy-
conusy; L spee.,off - “Wata "Mooli”, N.S.W,, 128-
142 m; 2 speces, off Cronulla, N.S.\WV., 70-75m; 2
spees, SW. of " Jervis Bay, N.S.\V, 157m; 2 spccs,
lower N.S.\V, coast, ? depth; 2 specs, Shoalhaven
Bight, N.S.W.,, 27-82m (one, AM EI75, identificd
by H. L. Clark as C. oxyconus); 6 specs, Gabo 1.,
Vic,, 20-24 m; 4 specs, S of Gabo I, Vic, 365m;
é spec., 20E m;les SS\fV gf Cape Everard, Vic., 106 m;
specs, slope o ass Strait, 128-182m (AM
E4727, identified by H. L. Clark as A. ausrreglz‘s);
3 spees, Erith I, Bass Strait, 50 m; 4 specs, Deal I,
Bass Strait, 50m; 3 specs, E of Babel 1., Bass Strait,
62-66 m; 1 spec.,, Banks Strait, Tas., 73m; 1 spec.,
Banks Strait, Tas.,, 13m (AM J634; identificd by
H. L. Clark as A. australis); 1 spec., off Tamar Hds
Tas., 46 m; 1 spec, Bicheno, Tas., 22m: 3 spccs:
Oyster Bay, Tas., 46 m; 1 spec., off Little Swanport,
Tas., 13-15m; 3 specs, NE Cape Pillar, Tas., 91—
146 m; 2 spccs, D’Entrecastcaux Channel, Tas., ?
depth; 1 spec., 35 miles SE of Bruny 1., Tas., 274~
420m; 1 spec., Pedra Blanca, Tas., 100m; 1| spec.
1 mile SE of Mewstone Rock, Tas., 128 m; 1 spec.’
King 1., Bass Strait, ? depth; 1 spec., 36 miles S\V’
of Cape Wickham, King I, ? depth; 1 spec., be-
tween Devonport & Launceston, Tas., ? depth; 3
specs, 25 miles SE of Cape Everard, Vic., 128-164 m:
1 spec., off Lakes Entrance, Vic., 26 m; 8 specs, Bass
Strait, ? depth; 1 spec., E of Seaspray, Viec,, 55m;
11 specs, East Gippsland, Vic., 31-54 m; | spcc.’
5 km offWaratah Bay, Vic., ? depth: 1 spec., Beau-
maris, Vic.,, 18m; 1 spec., Queenscliff, Vic., ? depth
(NMV, identified by H. L, Clark as A, australis) ;
1 spec., 3 miles S of Port Phillip Hds, Vic., ? depth;
I spec., 5 miles S of Port Phillip Hds, Vic, ? depth:
1 spec, SE of Portland, Vic., 219-292m; 1 spec.'
Portland, Vic,, ? depth; 6 specs, W of Capz Nclson’
Vic., 164-201 m; 11 specs, 40 miles W of Kingsion'
S.A., 55m: 1 spec, off Murray Mouth, S.A., 55 m;
2 specs, Encounter Bay, S.A., ? depth; 1 s ec.,
Backstairs Passage, S.A., 50m: 6 spces, o Pl’
Marsden, Investjgator Strait, S.A., 20m;’1 spec.
Investigator Strait, S.A., 30 m: 1 spec., Sanders Bank,
Kanga_roo 1, S.A.., 51m; 1 spec., off Cape Dutton’
Investigator Strait, S.A., 37m (holotype of Astro-
conus pulcher H. L., Clark; SAM K561); 1 spec
Christies Bch, St Vincent Gulf, S.A., 6 m; 1 spcc. 15
miles S of Cape Wiles, S.A., # depih 1 spac,, Baird
I a}g S.A., 7 depth; 1 spec., 15 miles S of St Francis
I ..A.. 55m; 3 spees, Nuyts Achipelago, S.A., 27-
3 m; 27 specs, nr Flinders Reef, Denial Bay, S.A.,
m; 10 specs, “South Australian Coast”, ? depth
(SAM); 2 specs, Emu Pt, Albany, W.A,, 7 depth;
8 spces, off Dunsborough, Geographe Bay,'W.A.'
16-36 m; 1 spec., Bussleton, W.A., ? depth; 1 spcc’
off Ludlow, W.A, 10m; 6 specs, Bunbury WA.
16 m; 1 spec., W. Rottnest 1., W.A,, ? depth; i spcc"
‘I;I;it‘;} Bcach,_{ Frc’ma]r_l[lle. W.A. (hololype of
onus occidentalis H, L. Clark: s
2 specs, W of Lancelin, W.A., 7<§ln:.k F WAM 4 16-37);

DEscripTioN, Disc diameter 3.5-55 mm; arms 3 x
d.d,, branching up to 10 times. Disc not usually
deeply cxcavate inter-radially, covcred above with
flat or slightly concave or convex polygonal piatcs
up to 2.5mm in diameter, surrounded by smaller
flat or tumid platelets which are usually very denSe’

but sometimes form narrow, ladder-like belts between
larger plates. Scattered over diss on radjal shiclds
and inter-radial arcas arc spaced, conical tubercles,
usually higher than wide, up to 3.5mm high, and
often with some form of terminal fluting or other
sculpturing. Tubercles arranged in no definite pat-
tern, though often more common on—or even
restricted to—radial shiclds, and sometimes form
transverse ridges across distal cnds of shields.

Ventral inter-radial areas covered with small,
crowded platelets or pustules, rarely a few larger
tubercles. Genital slits short, wide, .spanning arm
Segments 4-6. One small madreporite present, at
Inner edge of ventral interbrachium.

Arms wider basally than high, flat ventrally, curved
dorsally. Dorsal and lateral surfaces covered with
tubercles and plates like those on disc; tubercles
ar.rangcd in single or alternating double median row
with interspaces equal to tubercle diamcter, or in
trfmsyersc bands with 3-12 tubercles situated on a
slightly raised ridge.

Girdle hooklets present as ‘patches low. on -arms
after st fork, becoming continuous bands be-
tween 2nd and 3rd forks, with 1 sccondary tooth.

.Vcntral arm surface and oral frame closely paved
wn.th small, slightly raised polygonal plates. Arm
spines begin at 2nd scgment; initially 3 or 4 per
segment, increasing to 5 or 6; spines short, flat, with
4-6 plassy tcrminal points, distally becoming com-
pound hooklets. Before 1st fork on most arms arc
6~16 (usually 8) spined segments, occasionally more
on onc arm only,

Oral papillac short, blunt; teeth spiniform, twice as
long as papillae. Oral tentacle pores ecncased in

- tubes of small platelets.

Colour pattern very diverse: in preserved speci-
mens, .from pale grey to dark brown with dark or
pale lines and spots on disc and arms, the large
tubercles mostly paler than surrounding arcas, and
‘the arms usually bandcd, with the strips  between
tubercles dark; in life, dark pigment red or black.

REMARKS. This diversc species has been described
l{ndcr five scparate names. H. L. Clark on two occa-
sions (1909a, 1916) discussed whether C. oxyconus
and Astroconus australis are extremas of one species
but never had sufficient material from throughout'
the total range to scttle the matter. He did, however,
Synonymise Astroconus annulatus Koehler with C.
oxyconus (Clark 1946). The vast amount of material
now available, particularly from southern Australia
has led me to believe that oxyconus and occidcnlali.;
are castern and western extremes of the one clinal
§pccnc's, australis. Astroconus pulcher H. L. Clark
18 an intermediate, v

) The morphological features showing clinal varia:
tion are the disposition of the Jarge tubcrcles on the
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disc and arms and the number and height of the
intervening plates (Fig, 12d-h). Some specimens—
mainly from the - south-eastern corner of Australia,
but also westward to Spencer Gulf, South Australia
—have few but large tubercles on the disc and arms
and many large, flat, intervening plates sparsely sur-
rounded by small, flat platelets, Included among
these specimens are some identified by H. L. Clark.
as C. oxyconus, In the middle of thc range (ie.,
Tasmania-Victoria-South  Australia) there occur
specimens intermediate between the above condition
and the more common one in which the tubercles
are smaller and more numerous and the intervening -
large plates arc fewer, smaller, slightly tumid, and
surrounded by many tumid plates, The amm
tubercles of these mid-range specimens arc in various
stages: of band formation; this is not a size-related.
feature, for small specimens can have strong annu-
lations on the arms. In the extreme west of the
range the tubercles are arranged in distinct, raised,
transversc bands along the entirc length of the
arms, one band. of 8-12 tubercles on each segment.
This is the form described by H. L. Clark as Astro-
conus occidentalis, and its very slight variations in
the pattern of tuberculation probably indicate that
the population is closer to becoming a scparate
specics than any eclsewherc in the range of C.
australis. There are, however, specimens from the
northern Great Australian Bight (Nuyts Archipe-
lago) and Tasmania (Erith Island) that show
identical arm banding to the western form.
Conocladus australis is thus an cndemic Austra-
lian shallow-water gorgonocephlid showing cast-west
clinal variation,

DISTRIBUTION. Australia, from northern New South
Wales (29°41'S) along the castern and southern
coasts, including Tasmania, to Western Australia as
far north as Jurien Bay (30°37'S).

BATHYMETRIC RANGE 6420 m.

Genus Gorgonocephalus Leach, 1815
TYPE-SPECIES: Asterias caputmedusae Linné, 1758,

Gorgonocephalus chilensis (Philippi) (Fig. 18d,
19, 30) . o
Astrophyton chilense Philippi, 1858: 268. S
Gorgonocephalus  chilensis.  Lyman, 1882: 261.
—Déderlein, 1927¢ 30 (synonymy to 1923). ~Fell,

1958: 20. . .
Gorgonocephalus  chilensis  var, novaezelandiae

Mortensen, 1924: 109, pl. 1V fig. 1.
1 spec., Cook Strait, N.Z.,

MATERIAL EXAMINED.

182 m (holotype of G. chilensis var. novaezelandiae
Mortensen; NMNZ Ech. 1193); 1 spec., Cook Strait,
N.Z., 256 m (NMNZ); 5 specs, 41°30.5'S,174°54°E,

Cook Strait, N.Z., 640-658 m (NMNZ); 1 spec.,
43°54'S179°44'W, W of Chatham Is, NZOI Sta.
G200, 395m; 1 spec., 44°00.5'5,178°38'W, W of
Chatham Is, NZOI: Sta. G355, 432 m; 4 specs,
44°05'S,176°12'E, western Chatham Rise, NZOI Sta.

J55, 198 m.

DescripTioN. Disc diameter to 80 mm. Disc moder-
ately decply but narrowly cxcavate inter-radially, with
a thick ring of peripheral plates. Radial shields very
conspicuous, narrow, almost parallel-sided, tapering
only near disc centre. Shiclds and peripheral ring
modecrately or densely covered with conical tubercles
‘that are higher than wide. Disc centre and other soft
areas skin-covered, with scattered tubercles, Ventral
interbrachia with many low pustules and a few scat-
tered conical tubercles which encroach on to oral
arca and form a row along cdge of genital slits.

Arms branched at least 10 times. First scgment with
no arm spine, the next 2 with 2 spines, the next 8
or 9 with 3, and thereafter 4 or 5'spines per scgment,
reducing to 3 or 2 after the 5th fork. Spines short
(one-quarter to one-fifth an arm width long), slightly
flattened, unevenly pointed, distally transforming into
multitoothed hooklets. Tentacles enclosed in a tube
of small plates.

Dorsal am surface covered with domed or conical
tubercles that initially are rather sparse, particularly
on sides. On proximal segments are occasional bare,

- flat plates; barc arcas corresponding to girdle bands
occur further along arm. After 2nd or 3rd arm fork,
surface densely covered with closcly packed tubercles,
Underarm surfaces with small, evenly distributed
granules. .

Girdle bands begin at 2nd fork as 3 isolated clumps
cach side of arm, become continuous over arm after
4th fork, raised above surface of arms only after 6th
or 7th fork. In mid arm, bands preceded by a trans-
verse row of raised tubercles which give the arms an
annulated appearance. Girdle hooklels with a small
secondary tooth.

Teeth and papillae undiffercntiated, spiniform.
Oral shiclds obscure, triangular, with apex inward;
adorals squarish. One, occasionally 2 madreporites

present. S ‘
Colour: disc pale brown, radial shields, tubercles,

and arms cream.

REMARKS. The 14 cxamples of this long-known
species show little variation. The number of tubercles
on the disc and radial shiclds varies slightly, but the
pattern of distribution of tubercles is very constant,
A feature of the tuberculation which distinguishes
G. chilensis from other species in the region is the
continuation of tubercles from the distal ends of the
radial shiclds obliquely down on to the thickened
peripheral disc plates, In the other species there is a
distinct gap in tuberculation at the ends of the shields,
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after which dtubercles reappear on the peripheral
band. Also, in G. chilensis the interbrachial area of
the disc is narrower (18-27% d.d.) than in other
specics, ’
A specimen from off the Argentinian coast
(38°15’S,54°20'W) diflers little from the New Zea-
land examples. There is certainly no justification for
maintaining Mortensen’s variety novaezelandiae.

DistriBuTION. New Zealand, Chile, Argentiha, Falk-
land Islands, South Africa, Kerguelen Island.

BATHYMETRIC RANGE 22658 m.

ST

Ao

Gorgonocephalus  dolichodactylus Diderlein
(Fig. 18a, 20, 30)

Gorgonocephalus dolichodactylus Doderlein, 1911:
34, fig. 6a-d, pl. 1 fig. 4 & 5, pl. 4 fig. 6, pl. 7
fig. 3 & 4b; 1927: 27, 92 (synonymy to 1927).
~A. H, Clark, 1949: 13,

MATERIAL EXAMINED, Fragments, 33°32’S,152°00’E,‘

off Broken Bay, N.S.\Y., 823m (AM); 2 speccs,
33°43-40'S,152°55-57TE, E of Broken Bay, N.S.W,,
823 m (AM); 1 spec, 34°47.5'S,151°14’E,. off Ger-
ringong, N.SW. 503 m (AM); 1 spec., 35°01'S,
174°58’E, NE of Bay of Islands, N.Z., NZOI Sta.
145, 585 m; 3 specs, 36°32/S,176°14’E, E of Cuvier I,

- Gorgonocephalus spp., lateral views of arm bascs‘: &, G. dolichodactylus (E of Broken Bay; AM

J9080); b, G. pustulatumy (NW of Cape Egmont; NZOI); ¢, G. sundanus (Celebes; holotype, USNM

El1473); d, G. chilensis (Chatham Rise; NZOI).

Fig. 19, Upper, Gorgonocep
NW Cape, W.A., 50.0 mm d.d.

halus chilensis, Chatham Rise, 38.0 mm d.d. Lower, Astroglymma sculptum,
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N.Z., 480455 m (NMNZ); 6 specs, 37°20.6'S,
176°28.0E, E of Mayor 1, N.Z., 482-550 m
(NMNZ); 1 spee., 37°31’5,176°18.5E, off Mayor I,
N.Z., 475420 m (NMNZ); 1 spec., 37°23.5S,
178°11’E, off Lottin Pt, N.Z., NZOI Sta. F871, 547-
470 m; 1 spec., 38°40.1’S, 178°32’E, E of Poverty
Bay, N.Z., NZOI Sta. E716,.551 m; 1 spec., 42°00.8'S,
174°41’E, SE of Cape Campbell, N.Z., 939-1019 m
(NMNZ),

DEescrIPTION. Disc diameter to 83 mm. Disc moder-
ately deeply and widely excavate inter-radially, with
a thin ring of peripheral plates. Radial shields narrow,
widest distally, tapering evenly towards disc centre.
Shields with a dense covering of domed or pointed
tubercles that are higher than wide. Peripheral plates
with less dense duberculation not continuous with that
on shiclds. Disc centre and other soft areas mostly
naked, occasionally with a very few small grains.
Ventral interbrachia covered with low grains that are
denser adorally and usually present in varying quan-
titics and sizes on oral shicld arca. Genital slits
bordered by a double row of slightly large tubercles.

Arms branched at lcast 10 times. First arm scg-
ment usually without spines, the next 6 with 2 (some-
times 3) spines; between Ist and 2nd forks are 3
spines per segment, thereafter only 2, and finally 1.
Inner spine longest, Spines short, ¢ylindrical, with
blunt, prickly tips, distally becoming two-toothed
hooklets,

Dorsal arm surface initially paved with polygonal
plates that are wider than long, and low, scattered,
domed tubercles. Further along arm, tubercles become
denser, close-packed, and form a transverse ridge
immediately distad of girdle bands. In large speci-
mens (70+ mm d.d.) a second, incomplete ridge
develops on proximal side of girdle bands.

Ventral arm surface with scattered low grains

adjacent to each tentacle pore before Ist fork, and
I or 2 higher granules similar to those on soft inter-
brachia.

Girdle bands begin near disc, become continuous
over arm before 1st fork; hooklets with a long,
strongly curved end tooth but usually no secondary
tooth, although occasionally a rudimentary one may
occur. .

Tecth and papillae undifferentiated, spiniform. Oral
and adoral shiclds obscure, but adorals large. One
madreporite present.

Colour: disc reddish or dark brown, radial shields
paler, arms pinkish or grey.

REMARKS. This species is well characterised ‘by the
nature of its girdle hooklets and the relatively wide
inter-radial arcas (30-39% d.d.). The shape and
arrangement of the radial shields and the pattern of

tuberculation on them and on the peripheral “disc
plates is very constant in the specimens examined,
and may also serve to distinguish the species from
the other three Gorgonocephalus in the region.

G. dolichodactylus is a new record for the South
Pacific.

DisTRIBUTION. Japan, Philippine Islands, Australia,
New Zealand,

BATHYMETRIC RANGE 150-897 m,

Gorgonocephalus pustulatum (H. L. Clark)
(Fig. 18b, 20; 30)

Astrodendrum pustulatum H. L. Clark, 1916: 84,
pl. XXX1V fig. 1 & 2; 1946: 181. Not Déderlein,
1927: 32, . -

Gorgonocephalus moluccanus Ddoderlein, 1927: 26,
pl. 2 fig. 2 & 2b. Ncw synonymy. '

Gorgonocephalus pectinatus Mortensen, 1933b: 281,
fig. 16, pl. XVIII fig. 1 & 2. New synonymy.

Gorgonocephalus pustulatum. Baker, 1974: 252.

MATERIAL EXAMINED. 1 spec, E of Flinders 1., Bass
Strait, 182-548 m (holotype; AM EA4700); 2 specs,
48°14’5,179°41’E, SE of Bounty Is, N.Z., NZOI Sta.
G886, 370 m; 1 spec,, 38°39’S,172°38’E, NW of Cape

. Egmont, N.Z.,, NZOI S:a. E906, 691-751 m; 1 spec.,

l°5}’30”S,127°39’E, Pitt Passage, Gomomo 1., Indo-
nesia, 731 m (holotype of G. moluccanus Déderlein;

" USNM EI472); 2 specs, 28 miles NE by E of Cape

Point, South Africa, 549 m (RSAM); 4 specs, Tablec
Bay bearing Lion's Head SE by E 50 miles, South
Africa, 421 m (RSAM); 2 specs, off Buffels River,
NNE 17 miles, South Africa, 355 m (RSAM).

DEscrIpTION. Disc diameter to 60 mm. Disc moder-
ately deeply and widely excavate inter-radially, with
a thin ring of peripheral plates, Radial shields
narrow, tapering towards disc centre, Shields, peri-
pheral ring, and soft arcas of disc with a sparse
covering of low, smooth or thorny tubercles. Ventral
inter-radii covered with numerous scale-like pustules.
Genital slits edged with a few larger tubercles not
arranged in a scries.

Arms branched at least 8 times. First arm scgment
with no arm spinc, the next 4-6 segments with 2
spines, thereafter 3 or 4 per segment gradually re-
ducing to | distally. Spines short, cylindrical, with a
blunt, prickly tip, distally .becoming multi-toothed
hooks. _ :

Dorsal arm surface between girdles covered with
low, smooth, transverscly clongated plates and occas-
ional pustules. Girdle bands sinuous, raised above
arm surface, initially in isolated clusters but con-
tinuous from necar arm base; hooklets with a very
small secondary tooth.

Ventral arm surface smooth, with scattered, low

'Fig. 20. Upper, Gorgonocephalus pustulatum, holotype (AM 'E4700). 40.0 mm d.d., view of inter-radial'
girdle, Lower, G. dolichodactylus, Mayor 1., N.Z., 40,0 mm d.d. -
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pustules; oral and adoral shiclds similarly covered.
Teeth and papillac spiniform; upper teeth stout, wi}h

flattencd ends.
Colour: disc dark brown or red, radial shiclds and

arms pale brown,

REMARKS. In general facies this species is ncarer
the dolichodactylus-sundanus group than the chilen-

sis—caryi group in Gorgonocephalus, It is chamacter- .

iscd by wide interbrachia, a thin peripheral ring,
sparse, low tuberculation, and a maximum of four
arm spines. Its position was not at all clear until I
cxamined the holotype of Déderlein's G. moluccanus
(an adult specimen of 60 mm d.d.) and the series of
Mortensen’s G. pectinatus. As is typical in the genus,
there is considerable variation in the amount of disc
tuberculation, and that feature cannot be used on its
own to scparate thc specics, The Indoncsian, Aus.
tralian, and Indian Ocean specimens show, however,
a similar gradation of tubcreulation in association
with the other features, and I am unable to satisfac-
torily scparate them. Conscquently, G. moluccanus
and G. pectinatus are here regarded as synonymous
with G. pustlatim.

DiSTRIBUTION. Western Indian Ocean, Indonesia,
Australia, New Zecaland.

BATHYMETRIC RANGE 421-751 m.

Gorgonocephalhs sundanus Doderlein  (Fig.
18c, 21, 30)

Gorgonocephalus sundanus Doderlein,
fig. 1 & 1b.

MATERIAL EXAMINED. 1 spec.. 37°35°S,177° 16’E, near
White I, N.Z,, 521 m (NMNZ Ech. 1192); 1 spec,
5°31730S,122°22/4(Y'E, Buton Strait, Celebes, 834 m
(holotype; USNM E1473).

DEscrIPTION. Disc diamecter 30 mm and 60 mm.
Disc distincily excavate -inter-radially, with an ex-
tremely thin peripheral ring of plates. Radial shiclds
very conspicuous, with a distinctly ‘soldered’ appear-
ance, wide in the middle, blunt proximally, tapering
towards disc margin, where they suddenly  widen,
Shields, peripheral plates, and soft parts of disc
entirely naked. An occasional low pustule present on
ventral inter-radial arcas. Onc flat madreporite pre-
sent, occupying most of proximal inter-radial angle.
Genilal slits with an extremely thin border of minute
plates,

Amms with at least 10 branches. First segment with
no arm spine, then 1, 2, or (occasionally) 3 spines
per scgment to 1st arm fork, 3 or 2 thereafter. Spines
peg-like, with prickly tips; distally they are laterally

1927: 25, pl. 2
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flattened, with curved teeth, 1 terminal and | or 2
lateral. Girdles sinuous, present from Ist arm fork
but continuous only after 2nd fork; girdle bands
raised above surrounding arm surface, especially after
2nd fork. Intergirdle arcas with irregular rows of
small, flattened or slightly domed plates with inter-
mediate naked arcas, particularly on dorsal midline.
After 3rd fork, small arm plates become more or less
uniformly rounded and form a close cover raised into
a slight ridge on cither side of midline between each
girdle. Distally, arcas between girdles become bare.
Girdle hooklets with a conspicuous secondary tooth.

Ventral arm plates closely sct, covered with skin
bearing a few low granules, Teoth spiniform, blunt
and flattened at tips; oral papillae stump-like,

Colour (in ethanol): disc dark maroon, radial
shiclds silvery cream, arms pink.

REMARKS. The New Zealand specimen compares
well with the holotype, although much smaller.
G. sundanus is characterised by its cntircly naked
disc, thin ring of peripheral plates, three arm spines,
discontinuous girdle bands before the second arm
fork, and strong secondary tooth on the girdle hook-
lets. Déderlein’s suggestion that the shape of the
radial shiclds might also be diagnostic holds good for
the New Zcaland specimen as well. His suspicion that
G. moluccanus might not be distinct from this species
is not confirmed by the present material,

G. sundanus is a new record for the south-west

Pacifie,
DistriBuTION. Indonesia, New Zealand.

BATHYMETRIC RANGE 521-834 m.

1911

Gorgonocephalus sagaminum Dader-

Genus Astrodendrum Dioderlein,

TYPE-SPECIES:
lein, 1902,

Astrodendrum elingamita Baker (Fig. 21, 33)

Astrodeadrum elingamita Baker, 1974: 248, fig. 1-3,
Astrodendrum  pustulatuin H. L. Clark. Ddderlein,
1927: 32, pl. 1 fig. 5-6a (not Gorgonocephalus

- pustulatum (H. L, Clark)).

MATERIAL EXAMINFD. | spec., ncar West King I..
Three Kings Is, N.Z., 110 m (holotype; NMNZ Ech.
1191); 1 spec., 29°255,168°05.6’E, near Norfolk 1.
NZOI Sta, 190, 71 m; 1 spec, 12°5526"’N,
124°22’127E, E of Luzon, US.F.S. Albatross Sta,
5304, 356 m (USNM E 4064); 1 spcc., 8°35’30”’N.
124°36’E, Mindona. Philippincs. U.S.F.S. Albatross
Sta, 5475, 365m (USNM E 4063).

DEescripTION. Disc strongly excavate inter-radially,
with no peripheral ring of plates. Radial shields dis-

‘Fig. 21. Upper, Gorgonocephalus sundanus, White 1.,
holotype (NMNZ Ech. 1191), 25.0 mm d.d.

N.Z.,, 28,0 mm d.d. Lower, Astrodendrum elingamim,.
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tinct, narrow proximally, wide distally. Disc and
shields covered with small, domed tubercles of 2 dis-
tinct sizes, the smaller onecs usually closely packed,
the larger rather more scattered; tubercles smaller on
underside of disc. One small madreporite present.
Arms branched at least 10 times, st branch at disc
margin. Girdle bands prominent from arm bases,
raised above arm surface. Between girdles, arm sur-
faces completely paved with close-packed, polygonal

or rounded, flattened or slightly domed plates. First

arm segment with no spines, 2nd and 3rd segments
with 2, thereafter usually 3. Spines short, cylindrical,
with 1 or 2 (cxceptionally 3) terminal glassy points,
distally becoming flattened, multi-toothed hooklets.
Girdle hooklets with a strongly curved terminal tooth
and a shortened, downward-directed secondary tooth.

Teeth and oral papillae spiniform, sharply pointed. .

Aboral mouth angle square. Oral arca outside mouth
(except adoral plates) closely paved with flattened
or slightly domed granules.

‘Colour pale pink.

REMARKS, A re-examination of the U.S.F.S. Alba-

tross material reported on by Doderlein (1927) has
shown that it is this species, not Gorgonocephalus
pustulatum (H. L. Clark), The¢ Philippine and Nor-
folk Island specimens vary slightly in their disc cover:
although domed tubercles of two distinet sizes are
present, the larger ones are not always as uniformly
distributed as in the type specimen. The small (7.5 mm
d.d.) Norfolk Island specimen has very small arm
spines and radial shields that are virtually contiguous.
Otherwise the new material agrees with the holotype,
and confirms as diagnostic the disc cover of domed
tubercles of two distinct sizes.

Genus Astrodendrum is strictly Indo-Pacific, with
three Pacific species and one from the Indian Ocean.
A. sagaminum and A. galapagensis A. H. Clark are
known from Japan and the Galapagos Islands Tespec-
tively; A. capensis (Mortensen) is known from one
specimen taken off south-castern Africa. The last-
named species was originally assigned by Mortensen
(1933b) to Asiroconus Déderlein, but re-examination
of the holotype (ZMC) has shown that it has girdle
hooklets in patches on the dorsal side of the arms
basally, a character unknown in Astroconus but pre-
sent in all Asirodendrum species, In most other re-
speets the south-cast African specimen is an Astro-
dendrum. 1ts outstanding characteristic, however,
which necessitates a modification to the generic diag-
nosis, is the presence of a row of conspicuously larger
tubercles on the radial shields and inter-radial mar-
gins of the disc, )

DisTriBuTiON. Philippines, Norfolk Island, northern
New Zcaland. '

BATHYMETRIC RANGE 71-365m.:

Genus Astroboa Diderlein, 1911
TYPE-SPECIES: Astrophyton clavatum Lyman, 1861.

Astroboa ernae Diderlein (Fig. 28, 33)
Astroboa ernae Déderlein, 1911: 82, pl. 9 fig. 7 & 7a;

1912: 270, pl. 17 fig. 6. ~H. L. Clark, 1914: 158;

1946: 182. -

MATERIAL EXAMINED. SAM: 1 spec., Backstairs
Passage, S.A., 50 m; 1 spec.. West 1., S.A,, 20 m;

spes., Investigator Stratt, S.A., ? depth; 1 spec.,
St Francis I,, Nuyts Archipelago, S.A., 18 m; § specs,
32°34/S,133°30’E, northern Great Australian Bight,
? depth, WAM: 1 spec., Busselton, W.A., on beach:
2 specs, NW Carnac L, W.A,, 7 depth; 2 specs, off

- Snag I, W.A,, ? depth; 1 spec., Shark Bay, W.A,,

22 m (type locality); 1 spec., Gulf of Carpentaria,
N.T., ? depth. Of the many specimens in the collec-
tions of SAM and WAM, those listed here have been
chosen to show the known range of the species.

DEscrIPTION. Disc markedly excavate inter-radially.
Radial shields narrow (L:W = 4:1), widest distally,
tapering cvenly towards disc centre. Shield pairs
widely separated distally, contiguous, or nearly so.
proximally. Disc centre not covered by shields. Radial
shields uniformly covered with fine, rounded granules
(3 or 4 in 1 mm); soft areas of both sides of disc
covered with finer, lower granulation.

Arms branched up to 18 times. Arm spines rudi-
mentary or absent before 4th branch, thercafter very
small, with 1-3 ercct glassy points, distally becoming
flattened, multi-toothed hooklets. Initially 2 spines
per segment, then 3, 4, and 5.

Girdle bands present as lateral patches after 2nd
arm branch, continuous after 5th branch; hooklets
with a strongly curved terminal tooth and a secondary
tooth,

Dorsal arm surface with cover similar to that on

‘radial shiclds; ventral arm surfaces and oral area

paved with flat, polygonal plates. One madreporite
present, at inner angle of inter-radius. Adradial edge
of gill slits with a multiple row of prickly-tipped
thorns; abradial edge smooth except for 1 or 2
stouter, blunter thorns.

Teeth pointed or chisel-shaped; oral papillae small,
spiniform. ,

Colour Icaden grey or buff when dry, orange-red
when alive,

REMARKS, Young spc#imcns of Astroba ernae closely
ressmble the young of Astrocladus Verrill, particu-

larly in the proximal position of the first arm spines. .

Of the six smallest specimens examined (6-20 mm
d.d:), the very smallest have. arm spines before the
first arm branch, whereas on the larger ones spines
appear between the second and third or third and
fourth branches. Specimens qver 25 mm d.d. invari-
ably have no arm spincs before the fourth branch,*
Similar ontogenetic changes in Astroboa globi-

Boker: Euryalinid Ophiuroidea

Astrochaleis tuberculosus.

Astroboa nuda, W of Carnarvon, W.A., 70.0 mm d.d. Lower left, 10 mr d.d

Pl éi}np%égpe‘g.gw 17.0 mm dd. Lower right, Astroboa granulatus, Lord Howe 1.,
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ferum were noted by Déderlein (1911, p. 51),
although he did not take them into account in his
generic diagnosis. H. L. Clark (1923), Mortensen
(1933a), and A. M. Clark (1974) have also recorded
such changes in Astrocladus euryalac (Retzius), type-
species of its genus. If this phenomenon occurs in
other Astroboa and Astrocladus species it leaves
Astroboa on rather shaky ground, becausc the two
taxa are basically scparated on the relative position
of the first arm spines (between the first and second
arm branches in Astrocladus; after the fourth branch
in Astroboa), '

DISTRIBUTION. Southern, western, and northern Aus-
tralia,

BATHYMETRIC RANGE 0-50 m.

Astroboa nuda (Lyman) (Fig, 22, 28, 33)

Astrophyton nudium Lyman, 1874: 251, pl. 4 fig. 4 & 5;
1882: 257.

Astrophyton elegans Kochler, 1905: 123, pl. 13 fig. 2,
pl. 18 fig. 1.

Astroboa nuda. Doderlein, 1911: 86, 107; 1927: 43,
plL 5 fig. 1, 2, & 4.

Astroboa clegans. Déderlein, 1911: 50, 107,

Astroboa nigra Déderlein, 1911: 83, pl. 9 fig. 9 & 9a,

Astroboa nuda var. nigra. Kochler, 1930: 19.

Astroboa nuda var. ¢legans. Koehler, 1930: 20,

MATERIAL EXAMINED. 2 specs, W of Carnarvon
(24°48'S), W.A., 73m (WAM 589, 590-77): 1 spec.,,
Denham Sound, Shark Bay, W.A., ? depth (WAM
34-76).

DESCRIPTION. Disc diameter 82-92 mm. Disc deeply
excavate and sunken inter-radially, depressed in
centre. Radial shields narrow (width : length == 1:10),
convergent and low at disc centre, divergent and
raised at disc margin, each terminating distally with
a large, oval, slightly concave plate.

Radial shields densely paved with low granules
(5-6 in 1 mm). Radial and inter-radial areas naked
towards disc centre, but with increasing density -of
scattered pustules towards disc margin. Ventral inter-
radial arcas denscly covered with small pustules.
Genital slits with a 3-mm-wide strip of pointed
stumps on adradial edge, -

Amms branch at least 28 times, the first 2 branches
within a line spanning ends 'of radial shields, Arms
higher than wide basally, covered with a honeycomb
pattern of irregular-sized, slightly roughened poly-
gonal plates separated by marked sutures. A median
dorsal strip of uniform-sized plates (7-8 in 1 mm
basally) extends over half length of cach arm. Narrow
girdle bands present from after 2nd branch, con-
tinuous over arm before 3rd branch; hooklets with a
strong secondary tooth. Main arm stems without
spines beforec 15th branch, thereafter spines present
as 2 glassy hooks beside each tentacle pore. On

Supplied by The British Library - "The world's knowledge"

sccondary stems, however, 3 or 4 small, pointed
spines occur within 3 branches of main stem. Distally,
spines become hooklets with 2 strong teeth,

Ventral arm surface and oral frame covered with
moderate-sized, flat polygonal plates, Jaw tips ex-
tremely obtuse, covered with small, round granules.
Teeth and oral papillac short (1.5 mm), peg-like,
quite undifferentiated in shape.

Colour (dry): upper surface of disc and arms dark
reddish-grey; radial shiclds and arm tips paler, the
latter off-white in these specimens; on arms, a darker,
medjan dorsal stripe and a -stripe just above the
lateroventral edge, where there is an abrupt change
to pale mottled grey; stripes persist until arm tips
lighten.

REMARKS. The colour pattern of these large speci-
mens is onc of three exhibited by this species. An
entirely dark mauve varicty termed nigra has been
described by Daéderlein (1911, 1927), and a spotted

varicty, elegans, by Kochler (1905). Characteristic’

of the species, however, are the longitudinal dark
lines on the arms—continuous in nuda sensu stricto
and the nigra form, broken in the elegans form.

Other features which distinguish this species are
the combination of fine, round granules on the disc,
honcycombed, flat arm plates, and the absence of
spines before the 13th-15th branches on the main arm
stems, '

Astroboa nuda is a new record for the castern
Indian Ocecan and Australian waters.

DiSTRIBUTION. Red Sea, western and eastern Indian
Ocean, Persian Gulf, Indonesia, Philippines, Japan.

BATHYMETRIC RANGE 22-113 m.

Astroboa nigrofurcata Diderlein (Fig, 23, 28,
33) o

Astroboa nigrofurcata Ddderlein, 1927: 45, pl. 4 fig.
1-4. —~Koehler, 1930: 19, pl. 3 fig, 12.

MATERIAL EXAMINED. 1 spec., 10°37/50/”N,120°12E,
Eastecrn Palawan, Corandago Is, Philippines, 93 m
(syntype; USNM E1466); 1 spec., Rankin Bank, W of
Carnarvon, W.A,, 128 m (WAM 587.77); 1 spec.,
56 miles NW of Dampier, W.A., 7 depth (WAM
827-78).

DEescripTiOoN, Disc diameter 50-53 mm; maximum
recorded d.d. 85 mm. Disc deeply excavate and
sunken inter-radially, depressed in centre, Radial
shields narrow (width : letigth = 1:10), raised into
high ridges, strongly curved in vertical plane, Shiclds
separated distally, each terminating vertically with a
large, subquadrate, slightly concave plate. Both disc
surfaces covered closely’ with very fine, conical or
pointed stumps (7-8 in 1 mm) and low postules:
stumps coincide with pale green arcas of disc, pus-
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Fig. 23. Astroboa nigrofurcata, W of Carnarvon, W.A,, 53.0 mm d.d.
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tules with darker brown or pinkish arcas. On ventral
inter-radial arcas, stumps rathcr more clongate; on
adradial edges of genital slits they are virtually small
spinelets,

Arms branch at least 30 times, just higher than
wide basally, shallowly constricted between segments,
First fork occurs at edge of disc, after 6 arm seg-
ments. All arm surfaces covered with smooth, flat,
polygonal plates (3-5 in 1 mm). Continuous girdle
bands begin at disc edge; hooklets with one secondary
tooth. Arm spines rudimentary, extremely small,
absent before 8th fork on main branch, numbering
2—4 per segment, tipped by 1-3 small, glassy points,
distally becoming hooklets with an upwardly inclined
secondary tooth. Tentacle pores initially surrounded
by a low, calcarcous {ube,

Oral frame covered with flat, polygonal plates.
Oral papillac spiniform, cylindrical; tecth longer,
spatulate. Madreporite large. filling entire inter-
brachial angle,

Colour (dry): disc very pale green, with irrcgular
‘freckles’ of brown or pink; darker freckles denser
radially between ends of radial shiclds; outer edges
of oral framec and arms within disc circumference
covered with dark freckles, remaining arcas mostly
cream; arms with a continuous series of dark freckles
on ventral, lateral, and dorsal surfaces, 1 freckle per
segment, some coalescing on ventral surface only;
entire animal very strikingly patterned with these
contrasting colours.

VA'RIATION. The type specimen has faded to a
uniform brown colour, and shrinkage of the disc has

resulted in the radial shiclds flexing towards cach -

other near their middle,

REMARKS. This species is characterised by having
fine thorns on the disc, smooth, flat plates on the
arms, and a strongly freckled colour pattern. ‘

The specimens from Rankin Bank and off Dampier
arc the first of A. nigrofurcata to be recorded from
the Indian Ocean.

DismrisuTioN. Philippines, Indonesia, Western Aus-
tralia.

BATHYMETRIC RANGE 71-128 m.

Astroboa granulatus (H. L. Clark) n. <‘:Omb.
(Fig. 22, 28, 33)

Astrocladus granulatus H. L. Clark, 1938: 206, pl. 23
fig. 3; 1946: 181. Not Cherbonnicr & Gauille,
1978: 12, pl. I fig. S & 6. ‘

MATERIAL EXAMINED. 1 spec., Lindeman I, Qld
(holotype; MCZ 4899); 1 spec., Kennedy Sd, Trinity
Passage, Great Barrier Reef (AM J7779: collected by
Ward, but apparently not secen by H. L. Clark):

1 spec, off Lindeman I, Whitsunday Passage, QId,:

16.5 m (AM J6349); 1 spec., 5 miles NW of Basile I.,
Abrolhos Is, W.A., 33-37 m (WAM 290-71); 1 spec.,
Goss Pass, Abrolhos Is, W.A.,, 6 m (WAM 213-78);
4 spees, 15 miles WSW of Carnarvon, W.A,, 22-25 m

(WAM_ 1292, 1295, 1394, 1415.75); 1 spec., North'

Face, Lord -Howe I, 15 m (AM J9958); 1 spec.,
Norfolk 1, ? depth (NMNZ 1218); 1 spec., 31°45.8’S,
159°10.2’E; Lord Howe I. 60 m, NZOI Sta. P98;
1 spec., 31°37.6’5,159°04.0°E, Lord Howe I., 31 m,
NZOI Sta. P103; 1 spec., 31°32.1’8,159°01,2’E, Lord
Howe I, 30 m, NZOI1 Sta. P108.

DESCRIPTION, Disc strongly cxcavate inter-radially.
Radial shields large, long, narrow, widest distally;
pairs virtually contiguous at disc centre. Shields
densely covered with fine granules (5-6 in | mm) with
smaller grains between; inter-radial areas above and
below more sparsely covered with fine grains and
occasional larger granules. Onc madreporite present,
on solid edge of oral frame. :

Arms branched at Ieast 20 times, weakly annulated.
First arm spines rudimentary, present after 5th or 6th
branch; initially I spine per scgment, then 2 and 3,
and after 10th branch up to 4; spines initially short,
stubby, with 2 or 3 blunt terminal points becoming
attenuated and upwardly inclined distally, and flat-
tened two-toothed hooklets on arm tips. '

Girdle hooklets present in isolated patches after
4th arm branch, continuous only after 14th branch,
with a strongly curved terminal tooth and a down-
turned secondary tooth, '

Dorsal arm surface with same covering of granules
as disc; ventral surface and oral area closely paved
with flattened granules. Oral papiliac and tecth small,
spiniform.

Colour (in ethanol): disc pale, mottled brown,
arms lightly and widely banded.

REMARKS, This series of specimens, ranging from
6 mm to 60 mm d.d., shows that the Il mm d.d.
holotype has juvenile characters (e.g.. arm spines on
proximal arm segments) which are lost in the adult,
and that the species is better placed in.Astroboa than
in Astrocladus. The 60 mm d.d. Norfolk Island and
Lord Howe specimens agreec well with the holotype
except for their larger size, distal position of the first
arm spines, and greater number of arm branches.
These features show ontogenetic changes of a similar
order to those occurring in Astroba ernae and

A. globiferum. Indecd, it scems that A. granulatus is -

most ncarly related to the latter Japanese specics,
rather than to A. ernae. It has in common with
A. globiferum the disc and arm cover of granules of
two distinct sizes, and it is only this feature which
separates them both from A. ermae. 1 have been
unable to obtain comparative material of A, globi-
ferum, so the possibility that the two species are
synonymous cannct be discounted.

The range of A. granulatus is here extended from
the type locality at Lindeman Island, Great Barricr
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Reef, castward to Lord Howe and Norfolk Islands
and westward to the castern Indian Ocean. Cherbon-
nier ‘& Guille {(1978) have hesitantly recorded this
species from Madagascar; having recently examined
their two juvenile specimens, I can state that the
material is decfinitely not A granulatus, but is cet-
tainly a species of Astrocladus, possibly related to
A. hirtus Mortensen,

DISTRIBUTION. Western and north-eastern Australia,
northern Tasman Sca,

BATHYMETRIC RANGE 6-60 m.

Genus Astrocladus Verrill, 1899
TYPE-SPECIES: Asterias curyalae Retzius, 1783,

Astrocladus exiguus (Lamarck) (Fig, 28, 33)

Euryalae exiguum Lamarck, 1816: 539,

Gorgonocephalus cornutus Kochler, 1897: 368, pl.
9 fig. 80 & 81. .

Astrocladus exiguus. Doderlein, 1911: 41, 76, pl. 9

" fig. 6; 1927: 34, pl. § fig. 9. ~Kochler, 1930: 34,

pl. 4 fig. 1 & 2. -Clark & Rowe, 1971: 92
~Cherbonnier & Guille, 1978: 11, pl. II fig. 1 &
2.

* MATERIAL BXAMINED. 1 spec.,, 23°05'S,113°23E, W

of Point Cloates, W.A., 140 m (WAM 740.75).

DEescrIPTION. Disc diameter 30 mm. Disc distinctly
but narrowly excavate inter-radially. Radial shiclds
narrow (L:W=4:1), slightly bowed, contiguous
proximally. - Shields and soft arcas of disc with
dense cover of very fine, conical granules tipped with
I or 2 long, glassy points. A large, smooth tubercle
with a lightly sculptured tip at distal end of each
radial shicld; a few smaller tubercles on soft areas.
Ventral inter-radii densely covered with single-pointed
granules. Genital slits cdged with low, rounded
granules. .

Arms branched at least 10 times. Rudimentary
arm spines: present on 6th or 7th segments, just be-
fore 1st branch; thereafter 4 (occasionally 3 or 5)
very small spines per segment, with scveral short,
glassy terminal points, distally becoming flattened,
curved hooks with 2 or 3 tecth.

Girdle bands present from ecdge of disc, con-
tinuous over arm only after 3rd branch; hooklets
with a secondary tooth. Dorsal arm surface cov-
ered with conical granules similar to those on disc,
but interspersed with flat plates which form a
smooth pavement on sides of amms. Ventral arm
surface flat, closely paved with flat plates bearing
small grains along sutures. Teeth and oral papillae
short, spiniform.

Colour (in cthanol) pink.

REMARKS. The occurrence of this casily recognised
specics of Astrocladus in the waters of north-

western Australia was not unexpected, for it was
already known from the .northern Indian Occan and
the Timor Sca.

DiSTRIBUTION. Madagascar, Andaman Islands, Bay
of Bengal, Timor, Philippines, southern Japan, west-
ern Australia.

BATHYMETRIC RANGE 18494 m,

~ Astrocladus ludwigi (Diderlein (Fig. 28, 33)

Euryale ludwigi Ddderlein, 1896: 299, pl. XVII fig.
28a-c.

" Astrocladus ludwigi. Déderlein, 1911: 40, fig. 8;

1927: 33, pl. 3 fig. 3a,b. ~Kochler, 1930: 35, pl
IV fig. 3& 4. _

MATERIAL EXAMINED. 6 specs, 23°05°S,113°23'E, W
of Pt Cloates, W.A,, 140 m, CSIRO Sta, 182 (WAM
746,75 (1), WAM 748.75 (5)); 1 spec., 212° from
Zal I, Pearl Bank, Sulu Archipelago, Indonesia, 91 m
(WAM 741.75); 1 snec,, Holothuria Bank, NW Aus-
tralia, 27 m (BMNH 92.1.14.129).

DESCrIPTION. Disc strongly excavate inter-radially.

" Radial shields narrow (L:W=5:1), parallel, reach-

ing disc centre. Disc and radijal shiclds covered with
closely sct, domed tubercles (5 in 1 mm); 6-15 large
tubercles at disc centre and on or between radial
shields; ventral inter-radial areas covered with the
smaller tubercles, Genital slits very small, D-shaped,
bordered on distal edges by a clump of "pointed
tubercles. One madreporite present,

Arms branched at least 10 times. All arm surfaces
raved with angular, polygonal plates; thosc on dor-
sal surface slightly raiscd, those on ventral surface
flat. Girdle bands prominent, not sinuous, continuous
before 1st arm branch; hooklets with a secondary
tooth, Arm spines begin after 1st arm branch,
initially consist of 2 prickly-topped stumps but
transformed into hooklets with 2 large teeth dis-
tally.

Oral area covered with flat plates similar to those
on arms; near jaw-tips they are small and slightly
domed. Oml papillac small, spiniform; teeth longer,
flattish. ‘ ‘

Colour; Point Cloates material basically pink,
with some darker patches on arms and disc; Sulu
specimen white with a discontinuous brown ring on
disc and pale brown bands on arms, particularly at
joints. °
REMARKS., The specimens are all small, ranging
from 1.2 mm to 11.2 mm d.d., and are not as densely
covered with the larger tubercles as those illustrated
by Déderlein and Kochler. According to Kochler,
however, this feature changes with growth, larger

specimens having more tubercles on the disc and

radial’ shiclds. The Sulu Archipzlago specimen has
the samec colour pattern as Kochler's Kei Islands
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material. The Point Cloates spccimens were asso-
ciated with a gorgonian coral. The Holothuria Bank
specimen was referred to Astrophyton clavatum Ly-
man by Bell (1894) and to Astroboa tuberculosa by
Clark & Rowe (1971).

Astrocladus Iudwigi is a new record for Austra-
lian waters. ' ‘

DiSTRIBUTION. Tndonesia, north-western Australia.

BATHYMETRIC RANGE 20-140 m,

Astrocladus tonganus Doderlein (Fig, 24, 28,
33) :
Astrocladus tonganus Déderlein, 1911: 77, 107, pl. 9

fin. 8; 1927: pl. 5 fie. 10. Not Cherbonnier &
Guille, 1978: 14, pl. II fig. 3 & 4.

MATERIAL ExaMINED. 1 spec, Nukualofa Reef,
Tonga, 2m (NMNZ); 2 specs, Tonga, 21°07.8'S,
175°11.0'W, C-10 m, NZOI Sta, 1173.

DEscrirTION. Disc deeply cxcavate inter-radially,
Radial shiclds narrow (L:W=4:1), widely separated
distally, convergent proximally. Disc and shields

covered with small, conical tubercles (6 in lmm)l

bearing 1 or 2 sharp, glassy terminal thorns; between
tubercles are minute, round grains; ventral inter-
radial arcas with similar but less denscly arranged
tubercles. Genital slits short, very narrow. One Jarge
madreporite prescnt, mostly on soft interbrachium.

Arms branched at least 26 times; 7 or 8 and 4 or
5 segments respectively within first 2 branches. Dorsal
surface initially covered with flat plates and pointed
tubereles similar to those on disc, but mostly with a
single, terminal thorn; distally, tubercles become
flattened. Girdle bands in isolated patches on lower
parts of arms after Ist branch, continuous only after
7th branch, slightly sunken; raised arcas between
bands sinuous; hooklets with a strong secondary
tooth.

Ventral arm surface and oral arca covered with
closcly set, flat, polygonal granules of approxi-
mately cqual size scparated by marked suturcs. Arm
spincs present between 2nd and 5th branches, initially
1 or 2 per segment but cventually 4, short, stubby,
slightly flattened, with 2-4 short terminal points,
distally becoming glassy hooklets with 2 large teeth.
Oral papillac short, blunt; tecth longer.

Colour dark brown; sinuous whitish arcas on arms.

REMARKS, These specimens arc apparcntly the first
to be recorded from the type locality since Déder-
lein's original two were described in 1911. Cher-
bonnier & Guille (1978) have referred five speci-
mens of a Madagascan Astrocladus to this species,
but cxamination of threc of thesc shows that they
- are not ftonganus, but a species allied to A, hirtus.
The discs are much more denscly covered with

small, conical tubercles, which themsclves bear
more terminal spincs; the ventral inter-radial sur-
faces bear smooth tubercles; and the ventral surface
of the disc and arms is covered with subequal flat
plates surrounded by small granules.

DistrIBUTION. Tongan Islands.

BATHYMETRIC RANGE 2-10 m.

Genus Astrochalcis Koehler, 1905

TYPC-SPECIES:  Astrochalcis  tuberculosns  Koehler,
1905.

Astrochalcis tuberculosus Koehler (Fig. 22, 28,
31)

Astrochalcis tuberculosus Kochler, 1905: 130, pl, 16
fig. 1 & 2. -Déderlein, 1927: 50, pl, 5 fig. 7-7b.
~H. L. Clark, 1938: 208,

MATERIAL EXAMINED. 1 spec.,, NNE of Port Hed-
land, W.A., 18°43'S,19°27’E, 100-105m (WAM); 1|
spec,, NE of Dampicr, W.A., 77-86 m (WAM); 2

‘specs, 8 miles N of Delambre 1., Dimpicr Archipe-

lago, W.A., ? depth (WAM); 1 spcc., 60 miles at
320° from Darwin, N.T., ? depth (WAM); 1 spcc.,
Albany Passage, QId, 16-22m (AM 15294); 1 spec
[no locality data; possibly N.T.] (SAM).

DescriPTION. Disc diameter 8-75 mm, Disc small
in proportion to width of arm bases, Inter-radial
arcas very narrow and excavate; remainder of disc
comprising the 5 wedge-shaped arcas covering radial
shields, which are more or less continuous with arm
bases. Disc covered with closely sect, small, rounded
granules (6 in 1 mm) interspersed with much larger,
low, rounded tubercles. One low-profile madreporite
present, on edge of oral frame. Genital slits large,
bordered by pointed tubercles.

Arms branched at least 12 times. Dorsal surface
similar to that of disc, but large tubercles become
smaller and flatter towards end of arms. Girdle
bands continuous after 2nd arm branch (small speci-

mens) or 7th branch (larger ones); hooklcts with a

strongly curved terminal tooth and a small sccondary
tooth. Ventral arm surface very wide and flat, paved
with smooth, flat plates the largest of which lie on
midline. Arm spines begin between 3rd and 4th
branches, 1 on 1st scgment and thercafter 2 or 3,
increasing to 5 distally; spines very short, slightly
flattened, .with 2 or 3 (rarcly 1 or 4) long, glassy
points; at ends of arms, 2 spines modified into hook-
lets with 2 strongly curved tecth.

Oral arca wide, paved with polygonal plates
which become rounded granules towards jaw tips
and cventually merge with the short oral papillae.
Tecth spiniform; 3 papillae occur at a higher level
in the mouth, associated with 1st oral tentacle pore.

Colour (in cthanol): small specimens cream,
larger ones pale brown.

Supplied by The British Library - "The world's knowledge"
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REMARKS. H. L. Clark (1938) recorded this species.

from Australian waters on the basis of ?he Albany
Passage (northern Queensland) specimen in the ,tMss-
tralian Museurm collection. Because the specimen
was very tightly coiled, howeve_r, he was {1ot ab.:;;c":-
lutely certain of his -idemiﬁcanon: Sgbseqaept C‘L.a:
sectiory of that individual, and coilection of funther

65

material frota north-western and northern f\us:tra]ia,
confirms the occurrence of A. tuberculosus in the
region. Tt is otherwisc known only from the H.M.
Siboga stations in the Banda Sea and near the Aru
Islands, Indonesia. , .
The one other species of Aé;trocha{c.z's., /.I. micro-
pus Mortensen, known only from the thppmes, may

Fig. 24. Astrocladus tonganus, Tonga, 25.0 mm d.d,
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also be cxpested to occur in northern Australian
walters.

DismipuTiON.  Indonesia, northern Australia.

BATHYMETRIC RANGE 16-105 m.

Genus Astroglynuna Déderlein, 1927

TYPE-SPECIES:  Astrophyton  sculpnun  Déderlein,
1896.

Astroglymma sculptum (Diéderlein) (Fig, 19,
28, 31)

Asrrophyrgn\ seulptum Doderlein, 1896: 299, pl. 18
fig. 29,

Gorgonocephalus robillardi De Loriol, 1893: 3, pl.
3 fig. 3. New synonymy.

Astroglymma sculptum Déderlein, 1927: 47, pl. 1 fig.
3 & 4, pl. 5 fig. 13, -Kochler, 1930: 15, pl. 2
fig. 10-12,

Astroglymma robillardi. Mortensen, 1933a: 34, pl, 3
fig. 1 & 2, pl. 4 fig. 1.

MATERIAL EXAMINED. 1 spec.,, 7 miles N of North-
west Cape, W.A,, 137m (WAM 747.75): 1 spec.,
Rankin Bank, W of Carnarvon, W. A., 128 m (WAM
588.77); 1 spec., W of Carnarvon, W.A,, 73 m (WAM
265.78); 1 spec, NNE of Broome, W.A. 18°58'S,
119°02'E, 90-92 m (WAM); 1 spec., NNW of Bedout
L, W.A, 18°32'S,120°22°E, 85-88m (WAM).

DescripTiON. Disc diameter <50 mm. Disc deeply

excavate inter-radially.© Radial shiclds narrow,

parallel, almost reaching disc centre; distal ends
slightly divergent. Shields and both disc surfaces
covered with minute (10 in 1 mm) conical tubercles;
ventral interbrachia somctimes bear long (0.6 mm)
spinelets. Genital slits short, D-shaped, bordered by
a multiple row of tall but blunt-tipped tubercles
on distal cdge. Five small madreporites present, cach
deeply embedded in a ventral inter-radial angle.

Arms branched at least 20 times. Dorsal surface
raved with uniform-sized, domed polygonal plates.
Girdle bands very narrow, continuous over arm from
arm base; hooklets with a sccondary tooth. Ventral
arm surface covered with small, flat, polygonal
plates; 1st 3 arm divisions with a ladder-like arrange-
ment of large pits, the remainder smooth and flat,
Arm spines present after 6th fork as 2 very small
stumps, further along as 3 somewhat larger stumpy
spines with 1 or 2 terminal points, distally becoming
hooklets with a large terminal point and a smaller
secondary tooth,

Oral arca smooth, covered with barely visible
flat plates like those on arms. Dcep pits surround
mouth, which gapes wide leaving a central basin-
like depression bordered by jaws. Oral papillae small,
spiniform; teeth small, spatulate.

REMARKS. The specimens agree closely with Déder-
lein’s accounts of the specics, and also with De

Loriol's and Mortensen’s description of A. robillardi,
I can confirm Mortensen’s (1933a, p. 37) opinion
that there is no reliable difference between these
nominal species, and now that A, sculptum has
been found in the Indian Occan at 22°S therc is no
reason for maintaining A. robillardi as a distinct

species, Consequently it is here synonymised with

A. sculptum. Mortensen's A. robillardi var. spinosum
(1933a, p. 38) probably warrants specific status, but
for lack of additional material from the western
Indian Ocecan, to compare with A. sculptum, its
varictal status must stand. '

A. sculptum is a new record for Australian waters;
its otherwise wide Indo-Malaysian distribution makes
its occurrence there not unexpected.

DISTRIBUTION. Mauritius, north-western Australia,
Malaysian Archipelago, China Sea.

BATHYMETRIC RANGE 73-300 m.

Family EURYALIDAE Gray, 1840
Genus Astroceras Lyman, 1869
TYPE-SPECIES: Astroceras permagenum Lyman, 1869,

Astroceras elégans (Bell) (Fig. 25, 32)

Astroschema elegans Bell, 1917; 7. ‘

Astroceras elegans., Mortensen; 1924: 107, pl. 1V fig.
3;1933a: 53, fig. 37 & 38; 1936: 24. -Fedotov,
1927: 343, -Fell, 1958: 21. Not Fell, 1962: §I
(=Astrobrachion econstrictum (Farquhar)).

Astroceras maui McKnight, 1968;: 516, fig. 4 & S.
New synonymy. ‘

MATERIAL EXAMINED. 2 specs, 29°20,2'S,168°10.8°E,
nr Norfolk L., 308 m, NZOI Sta, 194; 1 spec., 32°01'S,
168°03'E, Wanganella Bank, Tasman Sea, 500 m,
NZOI Sta, E859; 8 spccs, 32°30'S,179°12'W, Star of
Bengal Bank, N.Z., 508m, NZOI Sta, C527 (in-
cludes holotype and 3 paratypes of Astroceras maui
McKnight); 1 spec., 34°11'§,172°10'E, N of Three
Kings Is, N.Z, 92-98m, Discovery Sta, 934
(BMNH); 31 specs, 34°13'S,172°11.5E,” N of Three
Kings Is, N.Z., 256 m (NMNZ); 4 specs, 34°00°S,
171°47.5E, W of Three Kings Is, N.Z., 119m,
NZOI Sta. E312; 2 spazcs, 34°01.5'S,172°43.5°E, Three
Kings Is, N.Z., 155 m, NZOI Sta. E389; 2 spces, E
of North Cape, N.Z., 128m, Terra Nova Sta. 96
(syntypes, BMNH 1915.2.1.71.75, incl. 1 figured by
Mortensen, 1924, fig. 3, upper); 71 specs, E of
North Cape, N.Z.. 146m (NMNZ): 6 specs, off
Cape Kari Kari, N.Z., 165m (NMNZ); 1 spec.,
38°27'5,178°58'E, N of East Cape, N.Z., 161 m,
NZOI Sta. F779; 3 specs, 41°23'S,170°47'E. NW of
Cape Foulwind, N.Z., 366 m, NZOI Sta, Z2371: 130
specs, 15 miles offshore near Mt Cook, N.Z., 220 m
(NMNZ): 718 specs, 42°36.1'5,170°40°E, Hokitika
Trench, N.Z,, 300m (NMNZ).

DESCRIPTION. Disc diameter 2.0-14.0mm: arm
length to 12x dd. Disc subpentagonal, usually
skin, and visible when dried, are tubercles and/or

slightly sunken at centre, covered with skin. Beneath
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N.Z., 10.0 mm d.d, Middle left, distal arm-spine hook-
1\.'f).z‘:’;f’i mm long. Lower left, f: elegans, North Cape,
W.A, 24.0 mm d.d.

stroceras elegans, Three Kings Is,
paratype (NMNZ, Ech. 1947),
ower right, Euryale aspera, Bunbury,

Fig, 25. Upper, A
let of A. plelades,
N.Z., 140 mm dd. L
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granules 0.1-0.8 mm in diameter and height restricted
mainly to radial shiclds, where they form a single
or irregular double row; in some specimens, tubercles
have a narrow base and swollen head., Radial shields
4-5x longer than wide, convergent or parallel,
widely separated or almost contiguous.

The 5 arms swollen basally over first 6-8 segments,
tapering cvenly thercafter; tuberculation wvarying
from a uniform cover of spaced granules to a
roughly rcpular, transverse arrangement of knob-like
tubercles restricted to widened proximal part or
extending in ones and twos to arm tip. Granules and
tubercles lic mostly on narrow dorsal arm plates,
which, together with intervening arcas of dark skin,
give arms a marked annulated appearance.

Lateral and ventral arm surfaces covered with
smooth, naked skin. Sometimes a few scattered pus-
tules occur on oral frame in region of large adoral
shields. Ventral arm plates in 2 (occasionally 3 or
4) pieces, widely separating lateral arm plates. Two
arm spines present from 2nd arm segment; spines
short (0.6 mm), with a rounded, prickly tip; inner-
most spinc longest, after 18th-20th segment develop-
ing longer thorns on adradial side; distally, both
spines become flattened hooklets with 2 or 3 strong
teeth. '

Oral papillac present as low, round granules at
cach jaw apex and along its sides; teeth wide-based,
triangular, Genital slits long, narrow.

Colour (in cthanol) pale cream or fawn, with
brown areas on disc between shields and forming
bands on arms. '

REMARKS. The vast collections of A. elegans now
available show it to be a most variable species, par-
ticularly with regard to the presence and size of
tubercles on the disc and the dorsal surface of the
arms, Astroceras maui McKnight is one extreme,
with very weak tuberculation, The variation is not
size-related,

Mortensen's (1933a) illustration of the ventral sur-
face shows the arm plates divided into four picces.
Such division is uncommon; morc often there are
only two picces of ventral arm plate—a small proxi-
mal piece scparated from a longer distal piece by the
vertebral coverplate.

DistriBuTioN. Northern Tasman Sea (Norfolk
Island), New Zecaland (Fig. 1),

BATHYMETRIC RANGE 92-5083 m.

Astroceras kermadecensis n.sp. (Fig. 26b, 32)

Typc DaTA. Holotype (2.6mm d.d.): Kermadeée

Islands, 28°30.7'S,177°49.3W, NZO! Sta. K806,
1165-1185m, 7 Jul 1974 (NZOI H252). Paratypes
(1.0-2.5mm d.d.): 10, same station as holotype (8,
NZOI P510; 2, NMNZ Ech.2066).

DESCRIPTION oF HoLOTYPE. Arms coiled, approxi-
mately 10mm long. Disc flat, slightly sunken cen-
trally; radial shields small (0.2 X 0.7 mm), parallel.
Disc covered above with very fine, closely packed
rugose granules (12-14 in 1 mm); ventral inter-radial
arcas similarly covered. Genital slits extremely small,

The 8 arms covered above with granules similar
to those on disc, but less densely packed and becom-
ing quite sparsc distally, Lateral arm plates large,
meeting broadly on ventral midline, with a small
ventral arm plate lying distad. Ventral arm surface
and osal frame covered with smooth skin. Arm spines
short (0.3 mm), cylindrical, blunt; 1 (occasionally 2)
present from 2nd arm segment through to arm tip,
where spines become flattened hooklets with 2-6
tecth.

Oral papillae low, rounded, on sides of jaws; teeth
sharply triangular,

Colour (dry) golden brown.

VARIATION, The 10. paratypes have between threc
and nine arms. All are uniformly granulated on the
dorsal side, like the holotype.

ETyMmoLosY. The trivial name kermadecensis alludes
to the type locality.

REMARKS. This diminutive species of Astroceras is
related to 4. compar Kochler, from Indonesia and
Japan, with which it shares the granulated disc and
arms and contiguous lateral arm plates. It differs,
however, in having no large tubercles on the dorsal
side of the arms, ventral arm plates that join very
broadly, and distal arm hooklets with unusually
abbreviated upper teeth. Also, A. kermadecensis is

- sclf-dividing, with nine arms, This combination of

features distinguishes it from all other known mem-
bers of the genus.

DistrRiBUTION. Kermadece Islands.

BATHYMETRIC RANGE 1165~1185 m.

Astroceras pleiades n.sp. (Fig, 25, 27a,d-f)

TyrE DATA. Holotype (4.5mm d.d.): 2.5-4 miles
off Botany Bay, N.S.W., 60-102m, 26 Sep 1921 (AM
J8603). Paratypes (2.5-6.0mm d.d.): 8, same sample
as holotypc (6, AM J3860; 2, NMNZ Ech. 1947); 9,
E of Broken Bay, N.S.W., 33°18'S,151°56'E, 365m,
16 Apr 1975 (AM J10004); 18, off Sydney, N.S.W.,

Fig. 26. a, Astqomorpha tenax (holotype, QM G12051), dorsal surface of entire specimen, b, Asrracer;:s
kermadecensis (holotype, NZOI H252), dorsal surface of dis: and adjoining arm bases.
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7 depth (AM J3279); 5, off Sydney, N.S.W., ? depth
(AM G4196).

DESCRIPTION OF HOLOTYPE. Arms up to 25 mm long,.
Disc sunken centrally, covered with thick, smooth
skin, naked except on radial shields, where there are
domed, rugose tubercles up to 0.3 mm high, Radial
shields short (1.5 X 0.6 mm), bearing 3-5 tubercles
in series, the longest tubercles situated distally.
The 7 arms not swollen basally, tapering evenly,

covered with skin. Dorsal arm plates bearing 3-7

transversely arranged tubercles, the median 2 or 3
Iargest. Lateral and ventral arm surfaces covered
with smooth, naked skin. Lateral arm plates not con-
tiguous in ventral midline; 1 isolated ventral arm
plate per segment. From 2nd or 3rd scgment, 2
short cylindrical arm spines present; distally, spines
become hooklets with 2 or 3 tecth.

Oral frame naked; jaws with a few granule-like
oral papillae; teceth sharply triangular. Genital slits
oval, very small,

Colour (dry): radial shields and tubcrculated
plates white, intervening areas of skin brown—arms
thus distinctly banded; disc with radiating dark and
pale areas.

VARIATION. Most of the paratypes are coiled around
branches of gorgonians. The number of amms varies
from four to scven. The tuberculation of the radial
shields and dorsal arm plates is very constant.

EtymoLosy. The Pleiades are a constellation of
seven stars, and the trivial name thus alludes to the
maximum of seven arms in this taxon.

REMARKS. This species is closely allied to 4. nodo-
sum Koehler, from Indonesia, A comparison between
A. pleiades and a paratype of Koehler's specics
(USNM ES86955, Amboina) shows that they differ
mainly in the size and disposition of the tubercles
on the arms. Both species have a very regular ar-
rangement of tubercles—in A. nodosum cach arm
segment bears a single pair of large tubercles, sur-
rounded by several much smaller ones (Fig. 27b,c),
whereas in A. pleiades. there are 3-7 tubcercles of
moderate and fairly uniform size arranged more or
less transverscly. Also, the radial shields arc much
morc heavily tuberculated in nodosum than in
pleiades.

DistrIBUTION, Off New South Wales, Australia.

BATHYMETRIC RANSE ‘60-465 m.

Genus A.s;teromorpha Liitken, 1869

“TYPE-SPECIES: Asteromorpha steenstrupi Liitken,
1869 (= Asteroschema rousscaui Michcelin, 1862).

Asteromorpha tenax n.sp. (Fig. 26a, 32)

TYrE DATA. Holotype (2.5mm d.d.): off Moreton
Bay, Qld, Queensland State Fisheries Sta. 1452, on
gorgonian [no further data are available for this
station, which cannot be traced by the Queensland
State Fisheries; it may be assumed, however, that
the sample was taken on the continental shelf be-
cause of the nature of past trawling and dredging
investigations] (QM G12061).

DEescripTiON oF HoLoryPE Arms coiled, but at
least 10mm long. Upper disc surface, including
radial shields, covered with extremely fine, densely
packed, rugose granules (12-15 in lmm). On 2
adjacent pairs of radial shields are 2 large, smooth-
domed tubercles 1.0mm in diameter. Ventral inter-
radial areas also covered with granules, Genital slits
small, oval.

Four of the 7 unbranched arms very small. One
long arm has on its dorsal side, ncar base, 2 large
and 3 smaller tubercles; otherwise, arms uniformly
covered with round granules similar to those on
disc, Armms weakly constricted between segments,
giving a slightly annulated appecarance,

From 2nd arm segment 2 short, blunt spines
present; spines initially fincly thorny, but along arm
they develop longer thorns on adradial side near tip;
at arm apex spines become flattened, glassy hook-
lets with 2 long tecth and a perforated lamina, Arm
veretebrae with ventral furrow closed.

Ventral arm surface and oral frame covered with
granules. Oral papillac granule-like, on side of
jaws; teeth triangular.

Colour (dry): granules white, tubercles pearly,

EryMoLoGy. The trivial name tenax (Latin, ‘holding
fast’) alludes to the epizooic habitat of this
ophiuroid. ’ !

REMARKS. The generic placement of this species is
based on its disc and arms being entirely covered
with granules and a few tubercles, the presence of
a distinctly perforated lamina on the distal arm-spine
hooklets, and the vertebrae having a closed-over
furrow (Fig. 32). At first I considered tenax to be
an Astroceras, but examination of the distal arm
spines showed a smooth lamina morec akin to
Euryale and Asteromorpha than to Astroceras (Fig.
32). Even at 2.5 mm d.d, the simple arms of tenax
precluded placing it in Euryale, which has arms with
three branches at 20 mm d.d. I have therefore ten-
tatively chosen Asteromorpha as the most likely
genus for this species. The specimen is juvenile,
and jts adult characteristics may be quite different.

Genus Astecromorpha has hitherto been known

from only two species, 4. roussecani (Michelin) and

A. kochleri (Dbderlein), the first from Mauritius

¥ - -
Nrary - he warlg dalell: ale

J8603): (a) dorsal surface of distal arm segment; (d, )
ning disc; (e) lateral view of proximal arm segments.
(b) distal arm scgment; (¢) proximal arm secg-

Fig. 27. a, d-f, Astroccras pleiades (holotype, AM ]
ventral and dorsal views of arm base and adjoi
b, ¢, Astroceras nodosum (paratype, USNM E8695):

ment,

’
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and Réunion, Indian Ocecan, and the second from
Indonesia. A. tenax differs in lacking the regular
transverse arm rings characteristic of those two;
also, it has a few large tubercles on the disc and
arms, a feature not previously known in Astero-
morpha.

Like A. kochleri, the new species is self-dividing.

DistriBuTiON. Off Morcton Bay, Quecnsland,
Australia.

BATHYMETRIC RANGE: probably continental shelf,

Genus Euryale Oken, 1815
TYPE-SPECIES: Euryale asperum Lamarck, 1816.

Euryale aspera Lamarck, 1816 (Fig. 25, 32)

Euryale asperum Lamarck, 1816: 535,

Euryale aspera, Déderlein, 1911: 65, 115 (synony-
my), pl. 3 fig. 7 & 7a; 1927: 57, 101 (synonymy).
~-H. L. Clark, 1946: 172, -Endcan, 1957: 24i

Gl & Rowe, 1971: 78 '

uryale euopla H. L. Clark, 1938; ;
1946: 173. New synonym,)?.BS 203, pl. 23 fig. 1;

MATERIAL EXAMINED. 2 specs, Thursday I, Torre

Strait, 7 depth (NMV); 1 spec, Lindeman’ 1, QId,
? depth (AM); 3 specs, Swain Reefs, Qld, 8 m
{NMNZ); 10 spees, Port  Curtis, Qld, 16-30m
(AM): 1 spec., Wide Bay, Qld, 3340m (AM): 5
specs, 25 miles SE of Double I Pt, Qld, 60m (AM);
1 spec,, 26°03'S,153°45'E, SE of Double 1. Pi, QId,
68 m (NMYV); 1 spec., Rob I., Reserche Archipelago,
W.A, 1847m (WAM); 1 spec., § miles NW of
Christmas I, Reserche Archipelago, W.A., 40-50 m
(WAM); 1 spec, Bald 1, W.A. (holotype of E.
eu?‘{;la: WAM 9683); 3 specs, 11 miles E of Albany,
W, .,”80m (WAM); 1 spec., Bunbury, W.A,, “deep
water” (WAM); 1 spec, 33°06'S,115°15'E, NW
ot" Bunloau » WA, 46m (NMNZ); 2 specs, 33°
00°S,114°52°E, W of Bunbury, W.A., 115-122m
(WAM); 1 spec, City Beach, Perth, W.A.,, 18m
(WAM); 1 spec, 31°11'S,115°01’E, WV of Lancelin,
W.A, 73m (WAM); 1 spec., 31°08'S,115°00°E, W
of %anlcclm, W.A, 109m (\WAM); 1 spec., 30°55°S,
114°48 E,o W of Lancelin, W.A,, 146 m (WAM); 2
specs, 30°15.9'S,114°38.6'E, W of Jurien Bay, W.A.,
137m (WAM); 1 spec., 30°20'S,114°35'E, W of
Juncen'Bay. W.A., 110m (WAM); 1 spec., 30°00'S,

114°48°'E, W of Green I, W.A., 46m (\WAM); 1

spee., 29°31.7'S,114°15.5E, W of CIliff Hd, W.A.

145m (WAM); 1 spee., off Snag L, W.A., ? depth
(WAM); 1 spec., 29°15'S,114°38°E, W of Dongara,
\Y.A.. 46m (WAM); 3 specs, 29°10'S,114°20'E, W
of Io)or’mara, W.A,, 47m (WAM); 1 spcc,, 29°07.5'S,

; ;:cslo f;i g olrd Don;@m, W.A, 64m (WAM); 2

, of craldton, W.A,, 53m (WAM);

28°44'S, 113 34'E, . Abrelhos  Is, (v\V.A.,) %821)20:;’

(WAM); 1 spec, Exmouth Gulf, W.A., ? depth

(WAM); 1 spec, 2 miles W of Legendre 1., Dampicr

. Archipclago, W.A,, 42m (WAM); 1 spec., Delambre

L., Dampicr Archipelago, 7 depth (WAM): 2 sp
Darwin, N.T,, 15m (WAM). pth ( )3 2 specs,

D=SCRIPTION, Disc  diameter to 49mm; arms
bx:anched up to 22 times, arm length up to 5x d.d.
Disc sunken centrally, weakly excavate inter-radially.
Radial shields straight, narrow (L:W=3-6:1), con-
vergent, pairs almost mecting at disc centre. Disc
and arms covered with smooth, naked skin (densely
granular in juveniles <12 mm d.d.), bearing tall,
cylindrical spines on raised bosses on cach radial
shield and arm joint. Spines to 6 mm high, bluntly
rounded, swollen, constricted, pointed, bifurcate, ex-
cavate, or flared at tip, Each radial shield with up
to 7 such spines, which increase in size distad; distal
2 or 3 spines often with a common base,

Ventral arm surface tumid, smooth, with small,
rectangular plates benecath skin. Lateral arm plates
widely separated, from 3rd segment bearing 2
(occasionally 3) stubby, cylindrical spines with
rounded, rugosc tips; innermost spine shortest; dis-
tally, spines become flattened hooklets with a long,
curved, terminal tooth and a smaller secondary
tooth.

Oral frame covered with smooth skin. Five small
madrcporites present, at distal median edge of huge
adoral shields, which are joined widely along abradial
margins. Tips of oral plates often pustulated; cdges
of jaws with 6-12 short, conical oral papillae;
shorter papillac present at a higher level in mouth.
Teeth rounded spearhead-shaped. Genital slits small,
D-shaped, banded on adradial edge by a clump of
low, rounded tubercles,

Colour: juveniles white; adults various shades of
yellow, brown, orange, red, or deep purple,

VARIATION. There are five juveniles between 2.0 mm
and 3.0mm d.d, in the collections examined. Three
arc from Swains Recf, Queensland, and two are from
off Bunbury, Western Australia, At 2.0 mm d.d. the
arms have branched three times and are uniformly
covered with granules, There are no larger tubercles
on the arms. The disc centre is occupied by a primary
rosctte of six glassy scales, and there is one large
domed tubercle and sometimes onc or two smaller
oncs on or between the distal ends of the radial
shiclds, '

By 3 mm d.d the arms have branched six times,
the granulation on the arms has become sparser,
and a few scattered tubercles have developed on the
dorsal surfacc. The primary disc scales are stjll
present, but much' reduced in size. Each radial
shicld has at its distal end at least one tall, domed
tubérele.,

REMARKS. A comparison between the holotype of
H. L. Clarke's E. cuopla and 30 Western Australian
specimens of Euryale ranging from the Reserche
Archipelago to the Dampier Archipelago (1500 km of
latitude) has shown that only one species, E. aspera,
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is involved. Clark’s holotype, from the furthest south
of the range, is a morphological variant of E. aspera
with thickened, clavate or bifurcate disc spines.
Many other south-western Australian specimens have
similar spines, but therc are also individuals with
slender spines, and intermediates occur, particularly
in the mid-western region.

The length of the first arm fork, its number of
arm segments, and the total number of arm branches,
suggested as being diagnostic for Euryale by H. L.

. Clark (1938), provide no basis for separating these

two nominal species. T.am thus led to the conclu-
sion that on the western coast of Australia Euryale
aspera shows a north-south clinal variation in the
thickness and shape of its disc spines.

DistrIiBuTiON. Japan, Indonesia, western, northern
and north-castern Australia, New Caledonia.

BaTHYMETRIC RANGE (0-290 m.

GENERAL DISCUSSION

COMPOSITION OF THE FAUNA

The euryalinid - brittlestar fauna of the Australasian
region comprises 41 species in 21 genera, distributed
among the 4 cxtant families currently recognised in
the suborder.

Family Astcronychidae is represented by the only
two genera thus far assigned to it, and the Astero-
schematidac by four of the five genera placed in
that taxon. The largest family of euryalinid ophiu-
roids, the Gorgonocephalidae, for which 32 nominal
genera are known, is represented in Australasian
waters by only 12 genera. It is likely that the num-
ber of gorgonocephalid genera will increase when
more déecp-water sampling is carried out off the north-
ern and western Australian coasts, Three of the six
known genera of family Euryalidae are present in
the region.

As might be expected, those widely distributed
genera with many nominal species are best repre-
sented in the region: Asteroschema (five species);
Gorgonocephalus (four species); Astroboa (four
species). Most other genera are less polytypie, and

arc represented by ‘one or two species. An exception
is Asiroceras, a genus with a dozen nominal species,

including three from Australasia; I suspsct that pro-
portion will change as the number of species is
cventually reduced by synonymy. :

GEOGRAPHICAL DISTRIBUTION

Among the 21 euryalinid genera rccorded here arc
5 which are widely distributed in the major occans
—Asteronyx, Astrodia, Astcroschema, Asteroporpa,

and Gorgonocephalus. All have species which live

on the continental slope or in deeper water. Astero-
schema has yet to be found in Australian coastal

watcrs, but its occurrence in the western Indian Ocean
and off New Zealand make that only a matter of
more extensive sampling.

Eight of the Australasian genera are restricted to
the broad Indo-Pacific region—Astrodendrum, Astro-
boa, Astrocladus, Astroglynuna, Astrothorax, Astro-
thrombus, Astroceras, and Euryale. All occur on the
continental shelf, and their presence in the Australa-
sion region has probably been cffected by way of
the shallows of the Indonesian archipelago and
northern Australia,

The genera Astrosierra, Conocladus, and Astro-
brachion, and subgenus Asteroporpa (Astromoana),
arc apparently restricted to Australasia, The first two
are endemic to Australian coastal waters, and the.
remaining two arc shared by Australia, Norfolk
Island, and New Zealand. No curyalinid genera are
known to be endemic to New Zealand alone,

Ten of the 21 genera have not yet been found in
New Zealand waters; Astrodia, a decp-waler genus,
is to be expected, but Astroclon, Astroboa, Astro-
cladus, Astrochalcis, Astroglymma, Asteromorpha,
and Euryale are all tropical to warm-temperate
genera which arc unlikely to reach even the northern
cxtremity of New Zealand. Astrosierra and Cono-
cladus, although living in cooler Australian waters,
have apparently.cvolved there in isolation, for no
representatives occur on the castern side of the
Tasman Sea.

Twenty-onc of the 41 species recorded here are
known from other Indo-Pacific or Atlantic Qcean
localities, although the bathyal Asteronyx loveni and
Astrodia tenuispina are the only truly widespread
species. Of the remainder, cight arc endemic to
Australin (Astrosierra amblyconus, A. microconus,
A. densus, Conocladus australis, Astroboa ernae,
Asteroporpa  (Astromoana)  indicus,  Astroceras
pleiades, and Asteromorpha tenax). One species, A.
(Astromoana) reticulata, is known only from Nor-
folk Island, and two specics, Asteroschema salix and
Astroceras kermadecensis, arc apparently restricted
to the Kermadcc Islands.

Tonga has one endemic curyalinid in Astrocladus
tonganus—an unusual geographic restriction for a
large, tropical shallow-water ophiuroid, The Kerma-
dec Islands, Norfolk Island, and New Zcaland share
a single specics, Asteroschema igloo, and Norfolk
Island and New Zecaland sharc Astroceras elcgans
and - Astrothorax waitei. Astroboa granulaius occurs
in Australia and at Lord Howe and Norfolk Islands,
and Astrobrachion adhaerens is present around
western and northern Australia as well as at the

Kermadecs; it may thus be expectéd at Norfolk and
Lord Howe Islands. - i

Only seven species of curyalinid are shared by
Australia and New Zealand—Astrobrachion con-
strictum, Ophiocreas sibogae, Astrothrombus rugosus,
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Asteroporpa australiensis, Astrothorax waitei, Gor-
gonocephalus dolichodactylus, and G. pusuilatum.
A. waitei and G. pustulatum are also known from
southern Africa.

The 41 species of Euryalinida recorded from the
Australasian region are¢ thus very unevenly distributed
geographically. Australia has 27, New Zealand 14,
Norfolk Island 10, the Kermadec Islands 8, Lord
Howe Island 2, and Tonga 1,

The endemic species of Astrosierra and Cono-
cladus are found inthe cooler waters of the southern
half of Australia. Astroboa ernae and A. granulatus
are found mainly in the warmer northern areas,
although the former has managed to establish it-
self in the ‘warm waters of St Vincent and Spencer
Gulfs, South Australia, probably by way of south-
western  Australia, Astrobrachion adhaerens is a
western and northern species which has reached
castward to the Kermadec Islands,

Those curyalinids shared by Australia and New
Zealand occur on the  south-castern and southern
coasts of the former and mainly the north-castern
coast of the latter, although the pan-Tasman Astro-
brachion constrictum does occur also in the south-
west of New Zealand (Fig. 1).

Many of the shallow-water tropical specics re-
corded from Australia (c.g.,, Astroboa spp., Astro-
cladus spp., Astrochalcis) have been collected only
recently, and from a few localities in the north-west,
It is probable that the distribution of these forms
will" eventually be shown to extend around the
northern half of the continent, as indicated, for cx-
ample, by Astroboa granulatus.

The decper-water taxa also are known from very
few stations, and because bathyal species often have
a widespread distribution in that zone, any pattern
of distribution is more likely to reflect the choice of
sampling sites and bathymetry rather than zoogeo-
graphic relationships. '

BATHYMETRIC DISTRIBUTION
The following 12 species have been collected only
on the continental shelf (0-180m):
Astrobrachion constrictum
A. adhaerens ‘
Astroboa ernae
A. nuda
A. nigrofurcata
A. granulatus
Astrocladus ludwigi
A. tonganus
Astrochalcis tuberculosus
Asteroporpa (Astromoana) indicus
Astrosierra amblyconus .
A. densus
Fourteen species are apparently curybathic, having
been collected on both shelf and slope:

Astrodendrum elingamita
Astrocladus exiguus
Astroglymma sculptum
Astrothrombus rugosus
Astrothorax waitei
Asteroporpa australiensis
A. (Astromoana) reticulata
Astroclon suensoni
Astrosierra microconus
Conocladus australis
Gorgonocephalus chilensis
Astroceras clegans
A. pletades
Euryale aspera
Ten species are known only from the continental
slope to just over 1000 m:
Asteroschema salix
A. igloo
A. horridum
A. tubiferum
A. migrator
Ophiocreas sibogac
Gorgonocephalus pustulatum
G. sundanus
G. dolichodactylus
Astrothrombus vecors
Of the remaining five species, Asteronyx loveni is
curybathic between 109m and almost 3000m (a
remarkable bathymetric range for any marine ani-
mal), Ophiocreas oedipus ranges the slope between
760 m and 2000 m, and Astrodia tenuispina between
510m and 3720m. Astroceras kermadecensis is
known from only one station, in 1165-1185 m. The
fiepth range of Asteromorpha tenax is unknown, but
it is most likely a shelf species.
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Overleaf. Fig. 28 (seM-captioned) and Fig, 29-33 (captioned below).

e hooklots of Australasian Euryalinida.

. . ; i nd/for girdl R :
Fig. 20-33. Scanning clectron micrographs of arm spincs a nd lower-case letters refer to position of spine
Length measurements (mm) are below each SPCCII;I"I((:;:{ ?rom ithin 20 arm scgments of disc; d — distal

< m: p — proximal arm spine ) ! : !
:?rrm}.l:pc;rl:iet‘hggk?;t, tall):en ;;'rom extremity of ‘arm; g - girdle hooklet, taken from extremity of arm;

v — vertebra. The following species are represented.

Fig. 29. Asteronyx loveni, Astrodia tenuispina, Asteroschema tubiferum, A. igloo (paratype, NMNZ Ech.
2877), A. horridum, and A. migrator.

Fig., 30. Astrobrachion adhaerens, A. constrictum, Oghloc"reas sibogae, O. oedipus, Gorgonocephalus pustu-
'lau'mz. G. sundanus, G. dolichodactylus, and G. chilensis. ‘

’ ’

2878), and A. (Astromoana) indicus (holotype, WAM 737.75).

' | . mi Conocladus
R0 i us, A. densus (paratype, NMNZ Ech. 1860), A. microconus,
Fig. {fgtraﬁirzxﬁra7‘12'?)b1.{1cs‘;foceras elegans, A. kerm adgcen.ﬂs (paratype, NMNZ Ech. 2066), Asteromorpha
;Jcnax (holotype, QM'GIZOGI). A. rousseaui (Amboina; ZMC), and Euryale aspera.

Fig. 33. Astrodendrum elingamila, Astroboa ernae, A. nuda, A. nigrofurcata, A. granulatus, Astrocladus
’ exiguus, A. ludwigi, and A. tonganus,
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Fig. 28. Surface of disc (radial shield) and arms (basal dorsal, unless otherwise speciﬁegl) of: top row,
left to right, Astroboa granulatus, disc & arm; 4. ernae, disc & arm; 2nd row, A, nigrofurcata, disc;
A. nuda, disc; Gorgonocephalus dolichodactylus, arm, lateral; Astrochalcis tuberculosus, disc; Ird row,

d 8 .

F Pty ’ / ’ i ‘ migrator : 12
Astroglymma sculptum, arm; dstrocladus ludwigi, disc & atm; A. tonganus, disc ‘detail; botiom row, horridum grat - =9
A, ronganus, atm; Astrocladus exiguus, disc detail & arm.
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