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Abstract
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Museum Victoria 57: 167-223.

Fifty-two cchinoderm species are recorded from off Macquarie Istand and the Macquaric
Ridge in the Southern Ocean. One new asteroid Odontohenricia anarea sp. nov. and onc new
holothurian Trachythyone nelladana sp. nov. are described, The asteroid genus Calvasterias is
synonymised with Anasterias. The asteroids Cyeetlira macquariensis and Asterina hamiltoni
are synonymisced with Asterina frigida and placed in the genus Cyeetlira. The asteroid Cera-
nraster lennoxkingi is synonymised with C. patagonicus. Soluster dianae with S. notoplrvius,
and Anasterias sphoernlatns with A. mawsoni. The asteroids Psilaster eharcoti, Odontaster
penicillatus, Ceramaster patagonicus, Crossaster mmultispinus,  Solaster  notophryius,
Pieraster affinis, Henricia studeri, the ophiuroid Ophioplocns ineipiens., and the holothurians
Paclopatides ovalis, Svnallactes challengeri, Laemiogone sp, Taeniogvrns sp arc recorded
from the island for the first time. The following species previously recorded from Macquarie
Istand have been re-identified: the asteroids Odontaster aucklandensis (=0. penicillatns),
Henricia avcklandiae (=H. swderi), Henricia Inkinsi (=H. obesa), Smilasterias irregularis
(=S. clarkailsa), Anasterias amarctica (=A. directa), and the ophiuroid Opliiacantha pentag-
ona (= Q. vilis). The existence at Macquarie Island of the species Hymenaster sp, Goniocidaris
nmbraculum and Ocmes calcareus require confirmation. The asteroids Anasierias mawsoni,
Pteraster affinis, Porania amarctica and Odontaster meridionalis are reported from the shore
around Heard Island. The ecology and relationships of echinoderms from Macquaric Istand are

discussed.
Introduction

Macquarie Island (54°29°S, 158°58°E) is in the
Southern Ocean midway between Tasmania and
the Victoria Quadrant of the Antarctic continent.
The island is small (34 km long and to 5.5 km
widc) and, together with small rocky outcrops to
the north and south, lies on the central section of
the Macquarie Ridge which runs south from New
Zecaland. This narrow ridge formed of Miocene
basalt forms the southeast boundary of the
Australian and Pacific tectonic plates, and
Macquarie Island is a rare example of uplifted
oceanic crust. (Williamson, 1988; Duncan and
Varne, [1988; Selkirk et al., 1990). Recent
evidence (Adamson et al., 1996) suggests that the
ridge at Macquarie Island began its major phase
of uplift approximatcly 5 mya and emerged
around 700-600 kya. It has remained emerged for
the six glacial/interglacial cycles since that time
and experienced only periglacial rather than
glacial activity.

The general ecology of Macquaric Island is
determined to a great extent by its geographical
position. The climate is typieal of an isolated
midlatitude island, and is characterised by strong
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winds, frequent storms and high rainfall (Streten,
1988). The water temperature usually varies from
4-7°C. The Antarctic convergence lies only
40 km to the southeast. and cold water can
occasionally reach the island causing water
temperatures to drop as low as 2.8°C (Williams,
1988). Nevertheless the island is the most south-
ern ice-free shore in the eastern section of the
Southern Ocean.

The first cchinoderms from Macquarie Island
to be reported in the scientific literature were
collected by Augustus Hamilton over 2 weeks
in March [894. Hamilton, a biologist with thc
Otago University in New Zealand, travelled on
the ketch Gratitude which was supplying a
penguin oil industry on the island. He collected
*, .. starfish., echinoderms and holothurians . . .~
from the eastern shore (Hamilton, 1895). The
holothurians were deseribed as a new species,
Psolus macquariensis, by Dendy (1896) while he
was Professor of Biology at the University of
New Zealand. Specimens were sent to Europe
where they were examined by Ludwig (1898) and
Perrier (1905). Ludwig (1898) transferrcd the
spccies to a new genus Pseudopsolus. One
six-armed asteroid was identified as Stichaster
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suteri by Benham (1909), but later provisionally
referred to Anasterias  mawsoni by  Kochler
(1920). Mortensen (1925) recorded a specimen
of the New Zcaland holothurian Cucumaria
(= Ocnus) hrevideatis var. carnlevensis collected
by A. Hamilton but suspected that the loeality
label was incorrect, possibly swapped with the
label in an equally aberrant lot of Psendopsolus
macquariensiy supposedly collected by Benham
from Stewart [sland, New Zealand.

Harold Hamilton, son of A. Hamilton, spent
several years surveying the biology of Macquaric
Island as part of the Australasian Antarctic
LExpedition (AAE) of 1911-1914. Echino-
derms were collected from various localities
along the coast. From this material, Kochler
(1920) described five new species of asteroid:
Parastichaster  (=Anasterias)  directus, P,
mawsoni, P. sphoerulatus, Asterina hamiltoni
(=Cycethra frigida) and Cycethra macqnariensis
(=Cycethra frigida), and recorded specimens ol
Sporasterias  (=Auasterias) antarctica (herein
referred to Anasterias directa). Mortensen (1921)
and Kochier (1926) recorded specimens of the
echinoid Notechinus (=Pseudechinus) novae-
zealandiae. Pawson (1968b) recorded the holo-
thurians: Pseudopsolus macquariensis, Trachy-
thvone macphersonae, Psendocnus  laevigatus
and an unidentifiable species of Trochodota
(herein provisionally referred to Taeniogyrus
dunedinensis). No erinoids (A.H. Clark, 1937) or
ophiuroids (Koehler, 1922b) were collected by
the AAE expedition from Macquaric 1sland.

The British, Australian and New Zealand
Antarctic  Research  Expedition (BANZARE)
collected from several stations off Macquaric
Island during -5 December 1930. Echinoderms
were collected at station 81, from the shore at
Buckles Bay, and dredged from station 83, off
Lusitania Bay in 69 m. AM. Clark (1962)
recorded two asteroids from station 81: Anaste-
rias directa, A. sphoerulata; three from station
83: Henricia obesa, Hymenaster sp., Smilasterias
sp. cf. irregularis (=S. clarkailsa), and another
two previously unrecorded specimens of Ana-
sterias mawsoni and Cycethra macqnariensis
collected by the AAE. Madsen (1967) recorded
four ophiuroids from station 83: Opfhiacantha
pentagona (herein referred o O. vilis), Amphinra
magellanica,  Ophiura  meridionalis,  and
phiopyren (=Ophioleuce) regulare. No erinoids
(John, 1939), echinoids (Mortensen, 1950) or
holothurians (M. O’Loughlin, pers. comm.) appear
to have been collected from Macquaric Island.

The Australian National Antarctic Research
Expeditions (ANARE) founded a base on
Macquaric Island in March 1948, A steady stream

of biologists has visited or stayced at the base
and  systematically or sporadically collected
specimens from the shoreline. Most collected
predominantly around North THead. from llassel-
borough to Buckles Bay. Once exception was
Wim Vestjens who surveyed many seetions of the
shoreline during 19611962, Reports based on
this material have concentrated on the coastal
ecology (Law and Burstall, 1956; Kenny and
flaysom, 1962: Bennett, 1971: Simpson, 1976).
biogeography (Edgar, 1987), reproduction (Simp-
son, 1982) and pollution (Smith and Simpson,
1995). Pawson (1962) deseribed a new specics
Trachythyone macphersonae from a specimen
collected by Hope Maepherson in 1959, and
Pawson (1968h), reporting on some specimens
collected by Isobel Bennett in 1967, recorded
Pseudocnns laevigatns from the lIsland for the
first time.

The New Zealand Oceanographic Institute
(NZO1) dredged or trawled 47 benthic stations
from Macquaric 1sland and the surrounding
ridge between 1959 and 1965, Pawson (1968a)
recorded Psolus antarcticus, Trochodota dunedi-
nensis and Pseudechinus novaezealandiae from
off’ Macquaric Island, and Psendocnus leoni-
noides and Gountocidaris wmbracuhon from the
northern Macquaric Ridge. MeKnight (1973b,
1977) deseribed three erinoids from this material,
Ptilocrinns sp., Metacrinus wwvillii and Comat-
wlides (= Connissia) dawsoni, McKnight (1984)
finally provided an annotated checklist of the
cchinoderms from the survey. This included five
crinoids, 14 asteroids, 11 ophiuroids, two
cchinoids and two holothurians.

The USS Fltanin also trawled several stations
off Macquarie, as part of a large Southern Ocean
rescarch program. This included stations during
eruise 16 (lanvary 1965), cruisc 27 (February
1967) and cruisc 34 (June 1968). To date only
data on the comatulid erinoids have been pub-
fished: Spcel and Dearborn (1983) listed three
specics from off Macquaric Island. The eidaroid
cchinoids have been the subjeet of an unpublished
PhD thesis (F.J. Fell, 1976). In addition, some
asteroids, echinoids and holothurians have
been identified in the Smithsonian Institution
(D. Pawson, pers. comm.), a few of which have
been examined for this report.

The Australian Muscum sponsored a general
sublittoral survey of the Island during the summer
of 1977-1978 (Lowry ct al., 1978). Forty-onc
SCUBA dives were condueted at six different
arcas (o a depth of 20 m. Several intertidal sites
were also surveyed. This material has until now
remained unidentified and unpublished. Another
survey of the benthic and pelagic Tauna was
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conducted by ANARE between 6 and 10
December 1986 (Williams, 1988). Fish were the
predominant target but many echinoderms were
eolleeted in the proeess. A new species of aste-
roid, Smilasterias clarkailsa, was deseribed from
this material (O’Loughlin and O’Hara, 1990).
Finally, material was gathercd from shallow
water (0-3 m) by the author on a short visit to the
island in November 1939,

Exantination of material from these surveys
indicated that the echinoderm fauna of Maequarie
Island was imperfectly known. There arc now 52
speeies reeorded from Macquaric Island and the
surrounding ridge, up from 44 known before this
report. Two species are new and 11 species are
recorded from the island for the first time. In addi-
tion, a revision of published material indieated
that therc are ninc specics that have either been
erroncously identified or whose presenee at
Maequarie Island must be placed in doubt. The
biogeography of Maequarie Island cchinoderms
has been discussed by O"Hara (1998a).

The following abbreviations are uscd.
Morphology. d.d. - disc diancter (ophiuroids);
dia - diameter; I/w - length over width; R - radius
from centre of disc to arm tip (asteroids);
r - radius from center to margin of disc (asteroids),
ht - height: br - breadth (all measurements inelude
skin eovering unless stated).

Institutions:  Museum Victoria, Mclbourne
(NMV); Australian Museum, Sydney (AM);
South Australian Muscuin, Adelaide (SAM);

Tasmanian Museum and Art Gallery, Hobart
(TM): National Institute of Water and Atmos-
pheric  Researeh  (formerly New Zealand
Occanographie Institute), Wellington (NIWA);
the Natural History Museum, London (BMNH);
National Museum of Natural  History,
Smithsonian Institution, Washington (USNM),
Zoologisk Museum, University of Copenhagen
(ZMUC).

Material examined. The bulk of material exam-
ined for this report was colleeted from Macquarie
Island by the 1986 ANARE Maequarie Island
biologieal trawl program (lodged in the NMV),
thc 1977-1978 Australian Museum Maequaric
Island Expedition (AM) and various shore eollee-
tions (NMV, AM, TM). The stations and material
from the 1986 ANARE cruise is listcd in Table 1.
The station list (MA stations) for the 19771978
AM expedition (Lowry et al., 1978) is too large to
reproducce here and the material has been included
in Table 2. Historieal material examined includes
speeimens from the AAE (AM, BMNH), BAN-
ZARE (SAM, BMNH), NZOI (NIWA) and
Eltanin (USNM) expeditions. This material was
eompared with numerous species from surround-
ing regions including Australia (AM, NMV),
New Zealand (ZMUC, AM), Kerguclen
(BMNH), Marion lsland (AM), Heard Island
(BMNH, NMYV), South Amerieca (BMNH,
ZMUC) and Antarctica (BMNH, AM, SAM,
NMV). Comparative material is listed separately
under cach speeies below.

Phylum Echinodermata
Class Crinoidea
Key to Macquarie Island Crinoidea

l. SECIM PICSCNL 1evveverearecsevseressesaisransesessssassesaessasssssestasss s etssasaststsssesssasssassrsnnes 2
— SLEITL ADSEIL 1.vevieveveeierieecrereeseseceeseesreste st st s renaen e bs b s st e st entansannenssnssaens 3
2. Stem without cirri, stem terminates in a basal disk ............., Prilocrinus sp.?
— Stem bearing eirri at regular intervals ..o Metacrinus wyvilliib
3. Usually more than (e aITHS ..o ereeisersiererereneriesisoms s sssssssces 4
TEIN AITIS ONLY «oeeetereeeeeirrestieie e eb b er e se e s sen bttt s b e 5
4. Oral pinnules flexible, usually with more than 30 segments. Arms rounded
or square with smooth sides at the arm base, 11-20 arms. Cirri stout, with
fewcer than 25 SEEMCIS .ooveiveiiiminirminieaieesne s seeae Glyptometra inaequalis®
— Oral pinnulc prismatie, oral pinnules with less than 15 segments. Arms
laterally eompressed, with spious median keel near the base of the arm,
10-13 arms. Cirri long and slender, with more than 25 segments
............................................................................ Daidalometra arachnoides?
5. Auxiliaries and sceond brachials with prominent proximal lobes, whieh
ineise the neighbouring 0ssieles ....covvivirivevrnienirvninnieens Florometra austini
— Auxiliaries and seeond brachials proximally truneate .......co.ocvevervenriceneencnn 6
6. Oral pinnules with short segments, as long as wide, toothed distal segments
forming a rudimentary comb ......cccoeiiniiiinini Comissia dawsoni®

Oral pinnules with long and slender segments, to three times as long as wide
.................................................................................................. Antedonid sp.f
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Notes on key:

3 McKnight (1973b: 204: 1984: 141) recorded ossicles of a stalked crinoid, possibly of the
genus Prilocrinus, from the southern Macquarie Ridge (NZOI stn D3, 56°30.6°S, 158°45.5°L,
1280 m). McKnight noted that it was probably related to P, antarcticus Bather. a deep-water
Southern Occan specices.

b McKnight (1973b: 202: 1984: 141) recorded a single fragmented specimen of M. wyvillii
Carpenter, 1884 from the Northern Macquaric Ridge (NZOI stn D159, 49°01°S, 164°30°1,
741 m). This species otherwise been found in deep-water Pacific localities.

¢ McKnight (1984: 141) and Specl and Dearborn (1983: 24-25) recorded G. inaequalis (Car-
penter, 1888) from ofT Macquarie Island and off the northern Macquarie Ridge (682 1693 m).
This species otherwise oceurs throughout the Southern and South Pacific Oceans.

Speel and Dearborn (1983: 22-24) recorded a single specimen of 1. araclinoides (AH.

Clark, 1909) to the northeast of Macquarie {sland in 1647 1665 m. This specics has been
otherwise recorded from the tropical western Pacific Occan (22 118 m) and near Auckland
Island south of New Zealand (952~1336 m).
¢ MeKnight (1977: 99-100, fig. 7-9; 1984: 141) recorded 15 specimens of C. dawsoni
(McKnight, 1977) from the northern Macquarie Ridge (NZOf stn D18, 52°31°S, 160°31E,
128 m). This species was originally described as Comatulides dawsoni but transferred to
Comissia by Hoggett and Rowe (1986: 121). This comasterid is unusual in having a central
mouth and 10 arms. It has otherwise been found from three localities on the Campbell Plateau,
south of New Zealand (128-1280 m).
f Specl and Dearborn (1983: 52) recorded four specimens of “Unidentificd Antedonid specics
B from two Eftanin stations off Macquarie and Auckland Islands (750-996 m). They note that
A.M. Clark, who examined the specimens, was uncertain of their affinitics within the family
Antedonidac.

Table 1. Echinoderms from ANARE Macquaric Island benthic trawl stations, December 1986

BTI, off Lusitania Bay, 54°44.0°S, 158°51.4'E, 3541 m, 6 Dcc 1986
No echinoderms.

BT2, off Lusitania Bay, 54°43.5°S, 158°53.1'E, 100-105 m, 6 Dcc 1986
Odontaster penicillatus, Porania antorctica, [lenricie studeri, [lenricia obesa, Smilasterias
clarkailsa, Amphinra magellanica, Pseudechinus noveezealandiae, Psolus neozelanicus, Psendocnus
laevigatus, Trachythyone macphersonae

BT3, off Nuggets Point, 54°33.4°S, 158°56.9'E, 108-135 m, 8 Dcc 1986
Florometra austini, Odontaster penicillatus, Ceramaster patagonicus, Henricia studeri, Henricia
obesu, Smilasterias clarkailsa, Ophiacantha vilis, Amphiura magetlanica, Ophiura meridionalis,
Pseudechinus novaezealandiae, Psolus neozelanicus, Traclhytliyone nelludana sp. nov., Pseudocrus
luevigatus, Trachythyone macphersonae

BT4, off Lusitania Bay, 54°45.0°S, 158°52.3°E, 65-90 m, 9 Dcc 1986
Odontaster penicillatus, Porania antarctica, Henricia studeri, Henricia obesa, Amphiura magellan-
ica, Ophioleuce regulare, Pseudechinus novaezealandiae, Pseudocnus laevigatus, Trachythvone
macphersonae, Taeniogyrus dunedinensis

BTS, off Lusitania Bay, 54°44.2°S, 158°52.3'E, 57-70 m, 9 Dcc 1986
Henricia studeri, Henricia obesa, Amphiura magellanica, Pseudocnus laevigotus

BT6, off Lusitania Bay, 54°43.4°S, 158°52.1'E, 25-29 m, 9 Dec 1986
Psilaster charcoti, Ophioplocus incipiens, Pseudechinus novaezealundiae

BT7, off Eagle Point, 54°31.4°S, 158°50.8'E, 150-200 m, 10 Dec 1986
Amphiura magellanica

BTS3, off Handspike Point, 54°29.7°S 158°51.2'E, 330450 m, 10 Dec 1986
Henricia studeri, Solaster notophrynus., Crossaster mudtispinus, Amphinvra magellanica, Ophiura
(Ophiuroglypha) irrorata

BT10, off Judge and Clerk Rocks, 54°23.6'S, 158°59.3'E, 100 m, 10 Dec 1986
Odontaster penicillatus., Henricia studeri, Henricia obesa, Odontohenricia anarea sp. nov.,
Ophiacantha vilis, Pseudechinus novaezealandiae
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Order Comatulida
Antedonidae
Florometra anstini AM. Clark

Plate 3k

Florometra sp—A.M. Clark, 1966: 704,

Florometra austini AM. Clark in AH. Clark and
A.M. Clark, 1967: 324, fig. 16.——Speel and Dearborn,
1983: 29, fig. 3, tbl. 6.— McKnight, 1984: 141.

Material examined. ANARE 1986 Expedition, B3,
NMV F60300(1).

Description of material. Centrodorsal hemispher-
ical, 1.8 mm dia, 1.0 mm high; approximately 70
eirri (mostly broken), cirrus sockets in alternating
rows, remaining cirri with 13-16 scgments,
proximal 2 segments wider than long, middle
segments 2.5 times longer than wide, slightly
waisted, distal rim slightly everted, distal seg-
ments just longer than wide, terminal claw and
opposing spine well developed. 10 arms, all
broken; 5 radials, 1Br; very short, auxiliaries eru-
ciform, proximal lobe (synarthial tuberele) over-
lying 1Br;, seeond brachial also with proximal
synarthial tubercle that overlies Bry, sueeceding
brachials wedge shaped, with slightly everted
distal edges. First syzygy at 3+4, seeond at 9+10,
length between IBr to seeond syzygy 4 mm. P,
and P, very long, to 6 mm, approx 25 segments,
proximal segments longer than wide, distal

segments small, as long as widc, with low dorsal
tubercles, pinnule appearing comb-like. P,. the
first genital pinnule. with 12 segments, 2 proxi-
mal scgments small, as long as wide. next 7 seg-
ments cnlarged and widened. 2-3 times as long as
wide, bearing the gonad, distal segments slender.
with spinous distal edges. Similar genital pinnules
present until P-. Dise naked, mouth central, anal
cone ceeentric, high and slender.

Colour. Maequaric spceimen (in alcohol) with
white arms and centrodorsal, brown dise and
gonads.

Habitat. AM. Clark (1966) records this species
from a bryozoa/sponge substrate.

Distribution. Cook Strait, New Zealand (192-550
m); off Campbell and Antipodes Islands (58 210
m); Macquarie Island and the Maequarie Ridge
(108135 m).

Remarks. The eirri and pinnules P, and P, on this
speeimen have far fewer segments than was
reported for the type series. Possibly this ean
be attributed to the larger size of the types
(centrodorsal = 4.0-5.5 mm dia). In this speeics
P, is usually similar to P, long and flagellate
with many segments. P; is usually the first
genital pinnule, however, P, or P, ean oceasion-
ally be the first to bear a gonad. This species was
previously known from Maequarie Island only
from fragments.

Class Asteroidea
Key to Maequarie Island Asteroidea
(modified from A.M. Clark, 1962)

1. 2 serics of tube feet in eaeh arm furrow. Pedicellariae rare (exeept
COUQINASIET) e o e eeneeereesesss e a bttt s e s e ba s s bttt 2

— 4 serics of tube feet in cach arm furrow. Straight and erossed pediecllariae
COTIIITION «venveeeenteesreesesseesnsessesssesesessssssransse s s e s s aeae eabeshbsaar s s s aat e s sn s 15

2. Marginal arm plates large and eonspieuous, forming a eontinuous rim
around the disc and arms .....oceeieeev it 3

— Marginal arm plates small, usually inconspieuous, often similar to abactinal
PLALES ©voeceneieert et et e 6

3. Tube feet pointed, lacking SUEKETS ...o.cvceviereiiniiiiiiiinen.

— Tube feet with sueking disks .......coooveiinininiinniennnne

4. Stellate form, arms long and pointed

— Subpentagonal fOIM ... oooc e s

5. Large conspieuous recurved oral spine at the apex of each jaw .......occovvvvininnen
..................................................................................... Odonaster pencillatus

— Several blunt tipped oral spines around the jaw margin. Pedieellariac present
with large flat valves ..o, Ceramaster patagoicus

6. Disc covered in a thiek skin and low sparse tubules. 5 short arms. Ventral

disc surface without spines, covered in radial striations ... Porania antarctica
INOE AS ADOVE «.evveevrivieeceereerestestseesesmesmeesestestesassetetess stssestsnssnnsasseessssacsasssens 7



174 T. D. O'HARA

7. Abactinal platcs with a median pillar (pcdicel) which bears crown of
SPINEIELS (PAXITTAC) o.veereieiiieeeee ettt ee e 8

— Abactinal plates flat or slightly convex, bearing spines or granulcs. No
PAXTTAC L.ttt sttt ettt ea s st ettt 12

8. Abactinal surface roofed over by a membrane supported by elongate
paxillar spincs forming a chamber. 5 arms, with a conspicuous webbed
actinolateral fringe 0f SPINES ..ovvicucereeeieeie et 9

= Abactinal paxillae free of a membrane covered chamber. 7-11 arms ......... 11
9. Adambulacral spines not webbed .....co.oovivieiieieiccerine e, Hymenaster sp.?
— Adambulacral spines webbed .....cccooiiiiiiiiieeeeee e 10
10. Oral spines not Webbed ........cocovuiveieeinreeeeereenirccse e Preraster stellifer’
o Oral spines webbed ........... o — Pteraster affinis
1. Abactinal paxillac with short spines and arranged in rcgular oblique rows.
TAIMNS oottt eraaer et es et st er et e e Solaster notophrynus

~ Abactinal paxillac with long penicillate spines and arranged in an irregular
reticulum. 911 arms ..c.ocovveeiocie e, Crossaster multispinus

12. Subpentagonal form. 5 short triangular arms. Dorsal side convex, ventral
STAC HTAL 1ttt Cycethira frigida

— Disk small, 5 long slender subeylindrical arms. 1-2 sabre-shaped
adambulacral spincs deep in arm fUrTOW ........coeuiveveieececveieeeeeee e, 13

13. Large recurved oral spine at each jaw tip ...... Odontohenricia anarea sp. nov
— Several small oral spines around the jaw Margin ............cooeeveeeeeeeeeeevnnennn. 14
14. Abactinal spinelets small and numerous, up to 30 per plate ........co.oeerveorreeonnne.
................................................................................................. Henricia studeri

— Abactinal spinelets stout and spaced, up to 6 per plate ........... Henricia obesa
15. 2 or more spines on each adambulacral plate ..........ovevovevieeeeereeeeeeieennn. 16
— 1 spine on each adambulacral plate ..........cocvevveveiverieieeeeeccesecc e, 17
16. 1 longitudinal dorsolateral series of spines ........ Sclerasterias mollis®
— Numcrous dorsolateral spinclets ........oovvvvevecrerenne.. Smilasterias clarkailsa
17. SAIMS Lottt et r et sttt Anasterias directa
= O AIMS Lot et Anasterias mawsoni

Notes on key:

* McKnight (1984: 141) recorded a juvenile specimen of a Pseudarchaster species from off
Macquarie Island (NZOI stn C734, 53°55°S, 158°55°F, 360 m). McKnight noted its close
similarity to P. abernethyi H.B. Fell, 1958 from New Zealand. Another species P. discus
Sladen, 1889 occurs oft' South America and Marion Island.

b A.M. Clark (1962: 67) recorded a juvenile Hymenaster specimen from BANZARE station
69 off Lusitania Bay, and McKnight (1984: 143) recorded a specimen of Preraster stellifer
Sladen, 1889 from Macquarie 1sland (NZOI stn C734, 53°55°S, 158°55E, 360 m). Both these
specimens are discussed under Preraster affinis.

¢ McKnight (1984: 143) recorded two specimens of S. mollis (Hutton, 1872) from the north-
em Macquarie Ridge (NZOI stn D20, 49°39.8°S, 164°02.2°'E, 126 m). S mollis is otherwise
known from the South Island of New Zealand and the Chatham Islands, 22-697 m.

Order Paxillosida
Astropectinidae
Psilaster charcoti (Koehlcr)

Plate 1a

Ripaster charcoti Kochler, 1906: 4-6, pl. 111 figs 20,
21, 31, 32.—Koehler, 1920: 258-259, pl. L1 fig. 5, pl.
LIl fig. 1, pl. LXXI11 fig. 1.

Psilaster charcoti—Fisher, 1940: 93-94.—A.M.
Clark, 1962: 13.—H.E.S. Clark, 1963; 30-31, text-fig.
4, pl. 3 figs 7-8. —A.M. Clark, 1989: 290.

Material examined. Macquarie Island, ANARE 1986
Expedition, BT6, NMV F60274(1); Antarctica,
65° 42°S, 92° 10'E, 110 m, 21 Jan 1914, AAE stn.7,
identified by Koehler (1920), AM(1); MacRobertson
Land, 66° 45°S, 62° 03'E, 219 m, BANZARE stn 107,
K1400(2).

Comparative material examined. Psilaster acuminatus
Sladen, 1889: Australia, eastern Bass Strait, 38° 23'S,
148° 46'E, 448460 m, 5 May 1984, NMV F82984(1).

Description of Macquarie Island material. R = 50
mm, r =11 mm; 5 arms, flattened, tapered evenly
to narrow point, 2 arms bent back over disc. Disc
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Plate 1. a, Psilaster charcoti, dorsal view (lower arm slightly damaged on margin), NMV F60724; b, Odon-
taster penicillatus, dorsal view, NMV F60276; ¢, Cycethra frigida, dorsal view (disc slightly damaged on
upper right), NMV F76227; d, Ceramaster patagonicus, dorsal view, NMV F76237, e, Porania antarctica,
dorsal view, NMV F60278; f, Crossaster multispinus, dorsal view, NMV F60291; g, Solaster notophrynus,
dorsal view (skin removed from arm on left), NMV F60290, h, Solaster notophrynus, oral view, NMV

F60290.

.

Ex >
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with central  epiproctal cone  and  exposed
madreporite. Abactinal plates in close uniform
reticulum, lobed, with narrow bars connecting up
o 6 ncighbouring plates. Plates paxillate with
high narrow pedicel, widened at tip, bearing 4-9
short spinclets. Papular arcas small, cach with 1
papula. Marginals prominent, lateral in position,
up to 50 along arm, protrudent with fascioles
between plates, superomarginals slightly smaller
than inferomarginals, plates covered by numerous
small thin spinclets, some capitate, some scrrate,
with transverse row of large flattened pointed
spines in centre of plate, up to 4 on supero-
marginals extending to next plate, up to 4 larger
spines on inferomarginals, cxtending in length
over 2 plates, 0 3.0 mm long. Up (o 5 scries of
actinals on interradial arca of disc, only | persists
beyond fifth marginal plate, to at lcast three-
quarters R, plates small, convex, more numerous
than adambulacrals, paxillate with 3-10 small
conical subequal spinclets, often convergent.
Adambutacrals with 3-4 long angular pointed
furrow spines, central spine longest, to 2.0 mm,
up to 6 clustered subambulacral spines. proximal
pair of plates latcrally compresscd with no furrow
spines, Oral plates elongated, tumid, projecting
into mouth, with 2 rows of spincs on cither side of
the plate, furrow row with 10-12 thick blunt
spines, nmermost 1-2 enlarged. up to 6 suboral
spines. Furrow narrow, 2 series of pointed tube
feet without suckers. Ventral surface covered in
gelatinous matcrial that obscures spines.

Reproduction. This specics  develops  lecitho-
trophic swimming non-feeding larvac; cgg size
varies from 0.77 mm (Arthur Harbour, Scotia
Arc) to 0.95 mm dia (McMurdo Sound) (Pearse
and Bosch, 1994),

Colour. Macquarie Island specimens (in alcohol)
fight tan, Falkland Island specimens coloured
pink dorsally, sometimes purple in the disc centre
and yellow ventrally (Fisher, 1940). Antarctic
specimens  reddish brown or brown ycllow
(Kochler, 1912).

Habitat. Usually mud, somctimes with pebblcs,
rock (Fisher, 1940) or sponge/bryozoa (H.L.S.
Clark, 1963).

Distribution.  Circumpolar ~ Antarctic,  South
Georgia, Bouvet Island (30-3248 m); Macquaric
Island (25-29 m).

Remarks. The Macquaric  specimen  closely
matches the descriptions and figures of Koehler
(1906, 1920) and H.E.S Clark (1963). | have
compared it to Antarctic specimens identificd by

Kochler (1920) and A.M. Clark (1962). Thesc are
similar although larger specimens (R > 90 mm)
differ in having morc numerous spines, 8-12
abactinal spinclets, 5 supcromarginal spines, 5
inferomarginal spines, and subequal oral spines.
11LE.S. Clark (1963) recorded paxillate pedicellar-
tae on her Ross Sca specimens. These are absent
from the current specimens.,

A similar species, P, acuminatus Sladen, 1889,
is known from off Australia, New Zealand and
South Africa. An Australian specimen in Museum
Victoria was cxamined for comparison. 1t differs
in having larger marginal plates, fewer spincs on
the inferomarginals, rarc or absent supcro-
marginal spines, and larger abactinal paxillac.
Proserpinaster neozelanicus (Mortensen, 1925),
another superficially similar species from New
Zcaland, differs in having larger marginal plates
which extend onto the dorsal surface, 2 rows of
larger spines on inferomarginal plates and 2 scrics
of actinal plates persisting along the arm length.
Bathybiaster loripes Sladen, 1889, a wide ranging
Southern  Ocean astropectinid, has smaller
cnlarged spines on the marginal plates and a mix-
ture of large and small spinelets on the abactinal
paxillae.

P. charcoti is a new record for Macquarie
Island. 1t is has previously been recorded only in
Antarctic watcrs.

Order Valvatida
Odontasteridae
Odontaster penicillatus (Philippi)
Plate 1b

Goniodiscus penicillatus Philippi, 1870: 268.

Odontaster penicillatus.—Fisher, 1940: 105-109.—
A.M. Clark and Downcy, 1992: 156157, figs 24i-j,
26n-p, pl. 37b [full synonymy].—A.M. Clark, 1993:
197.

Odontaster aucklundensis—McKnight, 1984: 141
[non O. ancklaudensis McKnight, 1973¢].

Material examined. Macquarie Island, off Buckles Bay,
372 m, Feb 1967, NMV F60275(1). ANARE 1986
Expedition, BT2, NMV F60277(1); BT3, NMV
F60276(2); BT4, NMV F76225(2); BTI10, NMV
F60313(1).

Falkland Islands, Discovery stns WS73, WS93, WS824,
WS848, 115-130 m, identified by Fisher (1940),
BMNH 1948.3.16.237.264,274,277.

Argentina, Buenos Aires, 38°25'S, 56°30°W, identified
Bemasconi, BMNH, 1960.9.1,1(1).

Comparative specimens examined. O. meridionalis
(Smith, 1876): Heard Island, Camp Beach, washed up
after storm, NMV F76234(8); Counthian Beach, 7 Jun
1951, NMV F76235(4); S.W Beach, 1 Aug 1951, NMV
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F76236(6); Q. penicillats grayi (Bell, 1881): Punta
Arenas, Sandy Point. LIMS Alert, 17-19 m, BMNI|
(holotype). Odontaster benhamni Mortensen, 1925: New
Zealand, Oamaru, 37-35 m, 1960, AM J7067(4).

Description of Macquarie Istand material, R = 16
to 50 mm, r to 28 mm. Dise flat, subpentagonal
with slightly coneave margins. Abactinal disc
plates tabulate, with 4-18 spinelets, peripheral
spinclets slightly more pronounced. Spinelets on
largest specimen granule-like, truncate, as wide as
high, some with angular cdges:; spinclets on
smaller specimens terminating in small glassy
thorns. Up to 25 plates between margin and dise
centre. Papulae present between tabulae on dise
and radial areas. Large tumid marginal plates
fringe body margin, 35 plates from arm tip to arm
tip on largest specimen, 18-19 when R =23 mm,
with up to 300 spinelets per plate, similar in form
to abactinal spinelets, slightly longer on infero-
marginal plates. Aectinal plates convex, to 10
rows, with 5-12 spinelets; spinclets near mouth
long, bluntly pointed, 3-4 times as high as wide,
up to 1.1 mm high, orientated distally; marginal
spinelets shorter, more granular and less numer-
ous. No actinal papulac. Adambulacral plates
with 6-12 spines in 2 trangverse rows, 2-3 spines
nearest furrow longest, up to 1.6 mm, eylindrical
or slightly flattened, blunt tips, spincs decreasing
in length away from furrow. 1 (rarcly 2) large
recurved oral spines at the jaw tip, orientated dis-
tally, with pointed glassy tip, on largest speeinicn
4 mm long, with slightly keeled ventral midline,
up to 2 mm long when R = 23 mm. 2 series of
suekered tube feet. No pedieellariae.

Colour. Macquarie lIsland speeimens (in alcohol)
light tan. Live Atlantic specimens greyish,
orange, yellow or brown (AM. Clark and
Downey, 1992).

Habitat. Sand, coarse shell and pebbles, mud
(A.M. Clark and Downey, 1992); rock {Branch et
al,, 1993).

Distribution. Southern South Ameriea, Falkland
Islands, Burwood Bank (8-350 m); Marion Island
(527 m); Maequarie Island (55-372 m).

Remarks. As noted in the deseription, the largest
Maequarie Island specimen differs from the
smaller speeimens in the form of the abaetinal
spinelets. There is a similar range ol variation in
the abaetinal spinelets on specimens of O. peni-
cillatus 1 have examined from South America.
The number of spinelets ean reach 50 per paxillae
(BMNH, 1948.3.16.277) and the shape ean vary
from squat, capitate with a thorny apex to long,
tapering and serrated. Specimens of O. meridion-

aliv (Smith, 1876) from Heard Island also vary in
the form of the abactinal spinclets, with only
some having glassy tips. Conversely, the presence
of pointed glassy tips on the abactinal spine-
lets has been used 1o distinguish the New
Zealand species (. benhawmi Mortensen, 1925
from the subantarctic New  Zealand  species
O. ancklaudensis McKnight, 1973c.

The Macquarie specimens are provisionally
referred to the polymorphic species O, penieilla-
s, This species varies from stellate in form with
numerous small marginal plates to subpentagonal
with fewer larger marginal plates (Fisher, 1940,
AM. Clark and Downey, 1992). Subpentagonal
forms from the Magellunic region have been
named O. penietllams gravi (Bell, 1881), This
subspecies differs from the Macquarie specimens
in possessing pedicellariac (Mortensen, 1925).
MeKnight (1984) referred his Macquaric Island
material to O. awcklandensis but the present
specimens (fromn Maequarie Island and South
America) lack the distinetive glassy granules that
occur on the abaetinal tabulae of the New Zealand
specics Q. aucklandensis and O. henhawi.

Ganeriiduce
Cycethra frigida (Kochler) comb. nov.
Plate le, Figure 2

Asterina frigida Koehler, 1917: 46-48, pl. 6 figs
9-11, pL. 7 fig. 8.—Madsen, 1955: 13.—AM. Clark,
1962: 33.—CGuille, 1974: 34. ~ Cherbonnicr and Guille,
1975: 615—AM. Clark, 1993: 209.

Asterina hamiltoni Kochler, 1920: 133-136, pl. 35
figs 5-7, 10, pl. 36 figs 1-3, pl. 66 fig. 5.—A.M. Clark.
1962: 24.— Bennett, 1971, pl. 56 fig. 4.—Rowe and
Pawson, 1977: 343.-—AM. Clark, 1993: 210.
O’Hara, 1998a: 146. [new synonymy|

Cycethra macquariensis Koehler, 1920: 139142, pl.
34 figs 1-4, 6, 7, pl. 66 figs 5a, b.—A.M. Clark, 1962:
24-25.~Rowe and Pawson, 1977: 345 Simpson,
1982: 45.—McKnight, 1984: 142.—AM. Clark, 1993:
200. [new synonymy]

Material examined. Macquarie 1sland, no date, AM
13520(holotype of A. hamiltoni); 10 Oct 1913, AM
13605(holotype of C. macquaricusis); AAE expedition,
BMNII, 1965.8.5.27(1); Secluded Beach, 27 Nov 1989,
NMV F76232(2); NMV 1'76233(3); Garden Cove, 21
Aug 1952, NMV F75925(1); 31 Mar. 1962, NMV
F45113(3); 12 Aug 1962, NMV [45112(1); no date,
NMV  F45008(1); 25 Nov 1989, 0.5-lm. NMV
F76229(1); NMV F76230(2); NMV F76231(3); 26 Nov
1989, NMV F76227(5); Acrial Cove, 26 Jan 1950,
NMYV F75924(1); 28 Nov 1989, NMV F76228(3). AM
1977-1978 Expedition, Gorilla Head Rock (9-12 m),
MA-142(2), MA-145(1), MA-149(3): Tottan Head,
Goat Bay (9-14 m), MA-39(1), MA-41(2), MA-42(1).
MA-371(5). MA-374(8). MA-376(3); Garden Cove
(6-14  m), MA-87(1). MA-92(1), MA-124(3),
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Abactinals

Supero-
marginals

ﬂ/ Inferomarginals

1mm

Actinals

Figure 2. Cyeethra  frigida, NMV  F76231,
schematic diagram of an arm cross seetion showing
the position ol the skeletal plates and the absence of
internal struts.

MA-125(2), MA-127(3), MA-128(3), MA-350(1),
MA-379(8); Green Gorge (14 18 m), MA-245(4),
MA-251(2); Caroline Cove (8 13 m), MA-300(1),
MA-3006(3): Handspike Point (intertidal), MA-136(4);
Acrial Cove (3-6 m), MA-47(3), MA-K5(3), MA-98(1),
MA-100(1), MA-107(13), MA-108(8), MA-109(7),
MA-1T0(2), MA-382(8). MA-386(6), MA-387(1),
MA-388(4), MA-3892); Anchor Rock (20 m),
MA-89(2).

Kerguelen, NWoend of Long Island, BANZARIS
stn SOA, identificd by AM. Clark (1962), BMNII,
1965.8.5.48(2): Jeanne d'Are, 20 m, BANZARE stn 5.
SAM KI1420(1). BANZARL collection 784, littoral,
SAM K1421(3): Gazelle Basin, 25 28 Dec 1898,
Valdivie stn 160, identilied by Madsen (1955),
ZMUC(),

Description of Macgquoarie Island material, R o
20 mm, r to 9 mm, disc higher than arms, ventral,
dorsal surfaces mostly flat, often small sunken
arcas on dorsal interradius; 5 arms (1 specimen
with 4 arms, NMV F76233), short but distinct,
dorsully convex, ventrally flattened | wide at base,
tapering blunt, rounded tip. Madreporite halfway
to interradial margin; anus somctimes visible
centrally; 2 gonopores somctimes visible on mid-
actinal arca. Abuctinal plates crucilorm, stellar,
triangular or irregularly-shaped, with low convex
“Y’-shaped or broadly-cresentic thickened region
bearing spinclets, rest of plate flat, thin, imbricat-
ing with 3-5 neighbouring plates; some small
round sccondary plates in papular arcas. Plates
rregularly arranged. Papular arcas small, no
larger than plate with 1, rarcly 2, papulac,
Abactinal spinelets in round or oval cluster, 4-306,
usually 10-20 per plate. Spinelets short, blunt,
terminally spiniferous, I/w = 2-2.5 (up to 3 when
cleaned of skin, with constricted waist in middle).
Spinclet clusters obseuring underlying network of
plates.

Superomarginal plates larger than abactinals,
lateral or ventral position on dise, lateral on arms,

—_— —

convex, 35 plates from arm tip to arm tip on R =
17 mm, proximal plates oval, 2-2.5 times as high
as wide, orientated transversely, plates placed
obliquely near arm base and on arm, plates on arm
1-1.5 times as high as wide. Inferomarginals
oval, convex, 1-1.5 times as high as wide, slightly
oblique on arms. Marginal spinclets as abactinals,
2 transverse rows on proximal plates with up to 7
spinclets in cach row, 3 rows or cluster on distal
plates. Actinals block-like, rectangular, in an
imbricating lattice, up to 10 plates from margin to
jaw; distal plates shorter; forming longitudinal
rows near the furrow, distal plates irrcgular or in
irrcgular transverse rows; 2 of the longitudinal
rows persist onto the arms, one to tip. No actinal
papulac. Actinal spinelets longer than abactinals,
1-5, usually 2 -3 per plate, cylindrical, thickened,
blunt tip or tapered, 2-3 times as high as wide (4
times as high as wide when skin covering bases is
removed), up to 0.4 mm high.

Adambulacral plates rectangular, sometimes
constricted in middle, well separated from each
other. Adambulacral spines longer than actinals,
to 0.8 mm long, club-shaped, 4 times as high as
wide; 3-4, per plate, positioned irregularly on
plate, only sometimes in transverse row, usually
only 1 on furrow margin; subequal or furrow
spine larger. Furrow spinelets near jaw somcetimes
enlarged. No superambulaeral plates, no internal
extensions of abactinal or actinal plates; proximal
interradial calcified pillar supports abactinal body
wall. 3 oral spines on oral margin of plate, larger
than adambulacral spines, 1-3 suboral spincs. 2
series of suckered tube feet.

Reproduction. Separate sexes, egg size in gonad
variable, to 0.8 mm dia, appears to breed through-
out the year; possibly lays egg cases (Simpson,
1982).

Colour. Macquarie Island  specimens  (live)
usually pale olive green on the dorsal surface
(including superomarginals), somectimes light
grey, purple or brown, arm tips paler; ventral
surface (including inferomarginals) light tan, very
light orange or crcam; tube feet darker tan or
orange; preserved material is tan with darker
tube feet. Kerguclen specimens are light brown
(Cherbonnier and Guille, 1975).

Habitat. In the immediate sublittoral (0.5-2 m) it
is found on rock boulders or gutters underneath
the kelp (Durvillaea) zone. In the sublittoral (to
20 m) found mostly on rocky substrates in associ-
ation with sponges, hydroids and red algae, or
amongst Macrocystis beds. McKnight (1984) has
reported a dredged specimen from 95 m.










































































































































