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FOREWORD

Since the early nineteenth century there has been continuous marine biological
research in New Zealand. Up to 1900 over 850 papers on the marine zoology of
New Zealand had been published. Most of this and later work has appeared as
discrete papers, there being relatively few monographic or serial comprehensive
treatments of particular taxonomic groups. Despite some substantial contributions
in this form, the lack of detailed accounts enabling the ready recognition of species
in many other groups has hampered the development of ecological work dependent
on such identification.

Since 1955 the N.Z. Oceanographic Institute has been developing a programme
of research in benthic ecology in the New Zealand region and the effects of this
scarcity of systematic monographs of the marine fauna have been particularly evident.
However, the opportunities that have arisen in the course of sampling programmes
have provided additional material for systematic consideration, and a number
of specialists in systematic groups have interested themselves in working on the
New Zealand fauna,

In this memoir the author has utilised large collections of holothurians made
by the Institute and additional material from the Dominion Museum, Wellington.
The resulting analysis of the holothurian fauna is a substantial addition to our
knowledge of New Zealand marine animals,

The work is a contribution to the studies on the Marine Fauna of New Zealand
published in this memoir series.

The preliminary editing of this manuscript was carried out by Miss B. Davison,
N.Z. Oceanographic Institute.

J. W. Brobig, Director
N.Z. Oceanographic Institute
Wellington
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The Marine Fauna of New. Zealand: Sea

Cucumbers (Echinodermata: Holothuroidea)

by
Davip L. PAwsoN
Smithsonian Institution, Washington, D.C., U.S.A.

ABSTRACT

The New Zealand holothurian fauna now comprises 49 species belonging to 36 genera. All orders
of the Class Holothuroidea occur in New Zealand, and the Dendrochirotida, Elasipodida, and
Apodida are particularly well represented. The fauna is reviewed here, the report being based upon a
total of 1,121 specimens in the collections of the New Zealand Oceanographic Institute, the Dominion
Museum, and other institutions, Keys are given to all taxa, and a general key to the species is given.
One new family is diagnosed, to accommodate the New Zealand genus Heterothyone.

Notable features of the fauna are the high incidence of primitive (U-shaped) species and the presence
of only one conspicuous species (Stichopus mollis (Hutton) ) in the intertidal zone. The holothurians
do not demonstrate provincial distribution patterns as convincingly as do the asteroids and echinoids.
Twelve species have been collected in the intertidal zone; of these seven extend to the continental
shelf or slope. Of the 27 species known from the continental shelf, 14 range into bathyal depths. In
the bathyal zone 31 species occur, of which 17 are apparently restricted to those depths.

Relationships and origin of the fauna are difficult to determine in the absence of a fossil record. At
the species level 83 % of the shelf holothurians are restricted to the New Zealand region. Four species
are shared with Australia, and one with Juan Fernandez Island. In contrast, approximately 45, of
the shelf echinoids are shared with Australia. The genera represented in the fauna are mainly wide-
spread in world seas, and thus offer no conclusive evidence of affinities of the New Zealand fauna.
It is concluded that, as many other invertebrate groups in the New Zealand fauna are obviously
derived chiefly from the Australian-Indo-Pacific region, the holothurians also were probably derived

from the same source,

INTRODUCTION

Holothurians are generally inconspicuous, limp, soft-
bodied animals, often of unattractive appearance. They
have been neglected by many students of echinoderms
in favour of more aesthetically pleasing groups, and thus
today they form one of the less well known classes of
echinoderms. They do not exhibit to such a striking
degree the pentamerous symmetry so typical of other
extant echinoderms; rather the body generally has a pro-
nounced bilateral symmetry externally. Many species
have five rows of tube feet externally, but others have
none and appear superficially rather like annelids. In
contrast to other echinoderms, the endoskeleton is
usually reduced to a layer of scattered, minute, calcareous
deposits which appear to have no regular arrangement.

Holothurians are generally benthounic, although a few
bathypelagic species are known. They are exclusively
marine, and only two species are known to inhabit
brackish waters, They range from the intertidal zone to

the deepest trenches, in which latter habitat they may
comprise up to 90% of the total biomass. The general
form of the body often provides some indication of the
habitat preferred, and habitats range from mud to rock.
Many species, particularly in the southern oceans, live
attached to seaweeds.

Among extant echinoderms, the closest relatives of
the holothurians appear to be the echinoids (see Fell,
1965), but the holothurians have some remarkable primi-
tive features, the most striking being the presence of a
single gonad, a character that was widespread in Paleo-
zoic echinoderms. Some living genera of holothurians
may possibly be survivors of archaic groups (Pawson,
1966), but the poor fossil record does little to strengthen
speculations about the evolution of the group. Such
speculations must be based largely on structure of recent
forms, coupled with interpretation of the known fossil
history of other echinoderms.



Most of the New Zealand species are off-shore forms,
and few species can be found between the tides. Only one
large species, Stichopus mollis (Hutton), is common in
shallow water; other shallow-water species are small, and
live attached to seaweed, buried in sandy mud, or con-
cealed under rocks. Our knowledge of the biology and
ecology of New Zealand holothurians is regrettably
scanty. Apart from the studies by Dawbin (1949a, 1949b)
on autovisceration and regeneration in Stichopus mollis,
no published reports on the biology of local species have
appeared. Virtually nothing is known of the feeding
habits, behaviour, and reproductive biology of New
Zealand holothurians. Investigations along these lines
should be rewarding. Many species are obtainable by
dredging in shallow water.

SCOPE OF THIS REPORT

This bulletin is a survey of the New Zealand holo-
thurian fauna, based on 1,121 specimens in collections
made by the New Zealand Oceanographic Institute be-
tween 1956 and 1963, the Dominion Museum, the Cape
Expedition to the Auckland Islands, and the Chatham
Islands (1954) Expedition. Several species are described
and illustrated; others have been described elsewhere
(see Mortensen (1925) and Pawson (1962 et seq.)), and
it has not been considered necessary to describe them
fully again here. However, all species are diagnosed and
their distribution is discussed.

Probably few new shallow-water or shelf species
remain undiscovered, but the bathyal and abyssal areas
around New Zealand are rich sources for new and in-
teresting taxa. Almost every deep-sea sample of New
Zealand holothurians that has come to my attention has
revealed new material or new records, and it is obvious
that this experience is shared by workers on other
echinoderm groups (see Fell, 1958 and McKnight, 1967).

Bathymetric ranges cited are derived from earlier
records of the species and from collections dealt with in
this report. The distribution of each species is not con-
sidered in very great detail, for very large recent collec-
tions from the New Zealand area are at present being
studied by the writer, and undoubtedly the range of
several species will be extended. Where possible, preferred
habitats are given for each species, with the exception of
the Order Elasipodida. As the elasipodids are exclusively
deep-sea species, the habitat is almost invariably mud or
ooze.

Keys are given for all taxa, together with a general
key to the New Zealand species, which should aid in
identification. The New Zealand region as defined
throughout this series extends to the 2,700 m line,-and
thus includes the Chatham, Auckland, Campbell, Bounty,
and Antipodes Islands (Bennett, 1964).

PREVIOUS WORK

Hutton (1872) was the first to describe holothurians
from New Zealand. His report included eight species, all
of which were new to science: Holothuria mollis, Thyone
longidentis, T. brevidentis, T. caudata, Synapta uncinata,
S. inaequalis, Chiridota ? alba, and Molpadia coriacea.

Later Hutton (1878) described three further species:
Cucumaria thomsoni, Labidodesmus turbinatus, and
Holothuria robsoni. Thyone longidentis was referred to a
new genus, Pentadactyla, and Chiridota ? alba to Echino-
cucumis. Many of Hutton’s descriptions were inadequate,
and several of his species are either no longer recognis-
able or have been reduced to synonymy.

Parker (1881) described Chiridota dunedinensis from
New Zealand, and later Theel (1882, 1886) described
Stichopus sordidus, Thyonidium rugosum, Ankyroderma
marenzelleri, Trochostoma violaceum, Holothuria lactea,
Enypniastes eximia, and Pannychia moseleyi, most of
which were deep-water species, collected by HMS
“Challenger”.

Dendy (1896) described four new species: Cucumaria
huttoni, Colochirus ocnoides, C. calcarea, and Psolus
macquariensis. Stichopus sordidus Theel was synonymised
with Holothuria mollis Hutton, and the name changed to
Stichopus mollis (Hutton).

Also, Thyone caudata Hutton was declared a synonym
of Pentadactyla longidentis Hutton. Many of Hutton’s
type specimens were examined by Dendy (1896), and
most were found to have deteriorated beyond recognition.,
Ludwig (1898b) was of the opinion that Colochirus
brevidentis (Hutton) and Colochirus calcarea Dendy were
synonymous. Perrier (1903) described two new species,
Cucumaria filholi and Thyonidium anatinum, and 2 years
later (1905) described another new species, Caudina
pulchella, and a new variety, var. brevicaudata, of
Caudina coriacea (Hutton).

Dendy and Hindle (1907) described six new species:
Stichopus simulans, Phyllophorus dearmatus, Pseudo-
cucumis bicolumnatus, Chiridota gigas, C. geminifera, and
Rhabdomolgus novaezealandiae. In the same paper all
the new species described by Perrier (1903, 1905) were
synonymised with species already recognisable from
Hutton’s (1872, 1878) descriptions.

Clark (1907) did not recognise Hutton’s (1872) Synapta
uncinata and S. inaequalis, as the original descriptions
had been inadequate. In the same paper Clark declared
Caudina coriacea (Hutton) a synonym of C. chilensis
(Miiller). Becher (1909) established a new genus Kolo-
stoneura to accommodate Rhabdomolgus novaezealandiae
Dendy and Hindle. Dendy (1909) described a new species
Chiridota benhami and a new variety, var. carnleyensis,
of Cucumaria brevidentis (Hutton), from the Auckland
Islands. C. leonina Semper var, was also recorded from
the Auckland Islands (this species was later named C.
leoninoides by Mortensen (1925)). Benham (1909)
described a new molpadid species, Molpadia dendyi.

Between 1909 and 1925 little or nothing was added to
our knowledge of the New Zealand holothurians, apart
from records of the presence in Australia of some New
Zealand species by Erwe (1913), Joshua (1914), and
Joshua and Creed (1915).

. Mortensen (1925) published a comprehensive account
of the then known holothurians of New Zealand, based
on material he collected in the area during his 1914-16
Pacific Expedition. He described 10 new species: Holo-
thuria neozelanica, Cucumaria amokurae, C. farquhari,

C. bollonsi, C. leoninoides, Psolidiella nigra, Psolus
neozelanicus, Chiridota nigra, C. carnleyensis, and
Trochodota dendyi. A new variety, var. microurna of
Trochodota dunedinensis (Parker), was described. In the
same paper Caudina coriacea (Hutton) and Colochirus
calcarea (Dendy) were re-established, Stichopus simulans
Dendy and Hindle was declared synonymous with
Stichopus mollis (Hutton), Chirodota benhami Dendy and
C. geminifera were synonymised with Trochodota dune-
dinensis (Parker), and Synapta inaequalis Hutton was
synonymised with Protankyra uncinata (Hutton). Holo-
thuria robsoni Hutton and Labidodesmus turbinatus
Hutton were deleted from the faunal list.

Heding (1931) referred Caudina coriacea (Hutton) (=
C. chilensis (Miiller)) to his new genus Paracaudina.
Clark (1946) diagnosed a new genus, Mensamaria, and
referred to it the New Zealand species Pseudocucumis
bicolumnatus Dendy and Hindle. Another new genus,
Lipotrapeza, included Phyllophorus dearmatus Dendy
and Hindle. In a revision of the family Cucumariidae,
Panning (1949) distributed the 10 species listed under
the genus Cucumaria by Mortensen (1925) into 6 genera.
Heding and Panning (1954) revised the family Phyllo-
phoridae. In this revision Hutton’s (1872) species
Phyllophorus longidentis was restored to the genus
Pentadactyla Hutton, Mensamaria thomsoni was trans-
ferred to the genus Amphicycius Bell, and Lipotrapeza
dearmatum was referred to Neothyonidium Deichmann.

Until the writer began working on the New Zealand
holothurians in 1959, no publications devoted to the New
Zealand forms had been produced since Mortensen’s

(1925) report, apart from a key to the New Zealand
species by Dawbin (1950). Nomenclatural changes
introduced by the writer in previous publications are
incorporated into the following systematic account and
need no further discussion here.

ACKNOWLEDGMENTS

I thank Professor H. B, Fell, Harvard University, for
fruitful discussions during preparation of this work,
For access to collections I thank Messrs J, W, Brodie
and E. W, Dawson of the New Zealand Oceanographic
Institute; Drs R. A, Falla and R. K. Dell of the Dominion
Museum; Professor G. A. Knox and Mr I. Mannering
of the Zoology Department, University of Canterbury;
Dr Elizabeth J. Batham of the Portobello Marine
Biological Station, University of Otago; and Mr John
Graham, of Oamaru.

For sending me comparative material of certain species
and for advice on classification I thank Miss Elizabeth
Pope of the Australian Museum; Dr B. Hansen of the
Universitetets Zoologiske Museum, Copenhagen; Dr
Elizabeth Deichmann of the Museum of Comparative
Zoology, Harvard University; and Dr W, H, Dawbin,
Zoology Department, University of Sydney.

Thanks are also due to colleagues at the U.S. National
Museum for reading parts of this manuscript and for
offering valuable suggestions, and to the photographic
staff of the museum for the photographic work involved.



STATION DATA

Throughout the following station list the following
abbreviations are employed: bl., black; f., fine; frag(s).,
fragment(s); gr., grey; gn, green; m, metres; med.,
medium; sd, sand; sdy, sandy; sp., specimen(s).

LIST OF STATIONS
NEW ZEALAND OCEANOGRAPHIC INSTITUTE

These collections comprise some 816 specimens,
representing 24 species, taken during cruises about
the New Zealand coast from August 1956 to February
1963,

A 327, 28 Jan 1957, Off Dale Point, Milford Sound,
44° 36’ S, 167°49.2' E, 113 m, gr. mud.
Heterothyone alba (Hutton) 1 sp.
A 435, 2 Oct 1958, Taranaki Bight, 40° 30" S, 174° 33’

E, 115m, sdy mud.
Heteromolpadia marenzelleri (Theel) 1 sp.
Pentadactyla longidentis (Hutton) 2 sp.

A 445, 5 Oct 1958, Cook Strait, 41° 7" S, 174° 22.2" E,

21m.
Pentadactyla longidentis (Hutton) 2 sp.
B 2, 25 Aug 1956, Hawke Bay, 39° 08.8" S, 177° 13" E,
17m, f. gr. sd.
Placothuria huttoni (Dendy) 1 sp.
B 6, 25 Aug 1956, Hawke Bay, 39°09.9" S, 177° 21.7" E,
33m, gr. gn sdy mud, 13.1°c.
Heterothyone ocnoides (Dendy) 1 sp.
B 8, 26 Aug 1956, Hawke Bay, 39° 06.6" S, 177° 27.3' E,
27m, f. gr. sd, 13.1°c.
Paracaudina chilensis (Muller) 326 sp. + frags
Heterothyone ocnoides (Dendy) frags

B9, 26 Aug 1956, Hawke Bay, 39° 10.9" S, 177° 30.8' E,
33m, sd, 13.0°c.
Heterothyone ocnoides (Dendy) 4 sp.
B 10, 26 Aug 1956, Hawke Bay, 39° 13.9' S, 177° 35.4' E,
55m, f. sdy cloggy mud, 12.9°c.
Heterothyone alba (Hutton) 1 sp.
B 11, 26 Aug 1956, Hawke Bay, 39° 18.4' S, 177° 39.1" E,
66m, f. sdy cloggy mud, 13.1°c.

Heteromolpadia marenzelleri (Theel) 1 sp.
Heterothyone alba (Hutton) 3 sp.

B 13, 27 Aug 1956, Hawke Bay, 39° 07.4" S, 177° 36' E,
29m, sdy mud, 12.9°c.
Heterothyone ocnoides (Dendy) 1 sp.
B 14, 27 Aug 1956, Hawke Bay, 39°04.4' S, 177° 41.3'E,
20m, sloshy sd, 12.5°C.
Heterothyone ocnoides (Dendy) 1 sp. 4+ frags
B 15, 27 Aug 1956, Hawke Bay, 39°09.8' S, 177°46.6' E,
35m, f. gr. sd, 12.6°C.

Hefterothyone ocnoides (Dendy) 3 sp. + frags
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B 16, 27 Aug 1956, Hawke Bay, 39° 11.3' S, 177° 40.6' E,
40m, gr. mud and f. sdy mud, 13.2°c.
Heterothyone alba (Hutton) 1 sp.
B 18, 27 Aug 1956, Hawke Bay, 39° 19’ S, 177° 48 2" E,
46m, sd, 13.4°c.
Heterothyone ocnoides (Dendy) 5 sp. + frags
B 19, 27 Aug 1956, Hawke Bay, 39° 23’ S, 177° 52’ E,
41m, gr. sdy mud, gn stones, 13.3°c.
Heterothyone ocnoides (Dendy) 2 sp.
B 21, 28 Aug 1956, Hawke Bay, 39°22.4’ §, 177° 33.4'E,
91m, pumice and f. bl. stones, 13.1°c.
Rynkatorpa uncinata (Hutton) 1 sp.
B 25, 28 Aug 1956, Hawke Bay, 39° 25.6" S, 177° 45.9' E,
82m, f. gr. sdy sloshy mud.

Heterothyone alba (Hutton) 2 sp.
B 37, 2 Sep 1957, Hawke Bay, 39° 25.4’ §, 176° 56.2" E,
17 m, sd.
Heterothyone ocnoides (Dendy) 4 sp, + frags
Paracaudina chilensis (Muller) 2 sp.
Heterothyone alba (Hutton) 4 sp,

B 41, 2 Sep 1957, Hawke Bay, 39° 12" S, 177° 08.1" E,

17m, shell, gravel and stones.

Amphicyclus thomsoni (Hutton) . 3 sp.
Neocucumella bicolumnata (Dendy & Hindle) 2 sp.

B 44, 3 Sep 1957, Hawke Bay, 39°29.3" §, 177° 00.8' E,
22m, f. sdy mud.
Heteromolpadia marenzelleri (Theel) 1 sp.
B 45, 3 Sep 1957, Hawke Bay, 39° 27.1’ S, 177° 06.2' E,
35m, f. sdy mud.
Heterothyone alba (Hutton) 1sp.
B 46, 3 Sep 1957, Hawke Bay, 39° 23’ S, 177° 10.8’ E,
53m, f. gr. sdy mud.
Heterothyone alba (Hutton) 3 sp.
B 47, 3 Sep 1957, Hawke Bay, 39° 20.0" S, 177° 16’ E,
62m, f. gr. gn sdy mud.
Heterothyone alba (Hutton) 3 sp.
B 49, 3 Sep 1957, Hawke Bay, 39° 23.8 §, 177° 19.8' E,
68m, T. gr. gn sdy mud.

Heteromolpadia marenzelleri (Theel) [ sp.
Heterothyone alba (Hutton) 2 sp.

B 53, 3 Sep 1957, Hawke Bay, 39° 35.6" S, 177° 00.6' E,
13m, rock shell gravel.
Neocucumella bicolmnnata (Dendy & Hindle) 1 sp.
B 54, 4 Sep 1957, Hawke Bay, 39° 36.8' S, 177° 08.7" E,

51m, gr. gn mud.
Heterothyone alba (Hutton) 1sp.
Rynkatorpa uncinata (Hutton) 1 sp.

B 217, 20 May, 1960, Foveaux Strait, 46° 55’ S, 168° 05’
E, 22m, soft mud.

Chiridota nigra Mortensen 3sp.
Heterothyone alba (Hutton) 1sp.
Stichopus mollis (Hutton) 1 sp.
Pentadactyla longidentis (Hutton) 2 sp.
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B 218, 21 May 1960, Foveaux Strait, 46° 50’ S, 168° 09.8’
E, 39 m, yellow coarse sd.

Chiridota nigra Mortensen 1 sp.
Placothuria huttoni (Dendy) 1 sp.

B 219, 21 May 1960, Foveaux Strait, 46° 45’ S, 168°
09.8' E, 36 m, Bryozoa, molluscs.
Stichopus mollis (Hutton) 2 sp.
B 224, 21 May 1960, Foveaux Strait, 46° 45’ S, 168°
16.8" E, 32 m, slightly muddy coarse shelly sd.
Amphicyclus thomsoni (Hutton) 3sp.-
B 238, 23 May 1960, Foveaux Strait, 46° 35.2' S, 168°
14’ B, 33 m, shelly sdy mud, sulphide layer.
Neothyonidium dearmatum (Dendy & Hindle) 3 sp.
B 248, 26 May 1960, Foveaux Strait, 46° 25’ S, 168° 02.5
E, 17 m, pebbly sd, dead shell.
Neocucumella bicolunmata (Dendy & Hindle) 1sp.
B 257, 27 May 1960, Foveaux Strait, 46° 40’ S, 168°
45.3" E, 31 m, pebbly shelly coarse sd.
Placothuria huttoni (Dendy) 4 sp.
B 264A, 28 May 1960, Foveaux Strait, 46° 42’ 50" S,
168° 19" 48" E, to 46° 44,2’ S, 168° 22.1' E, 27 m.
Placothuria huttoni (Dendy) 2 sp.
B 267, 29 May 1960, Foveaux Strait, 46° 50’ S, 168°
45.8' E, 72 m, dead and broken shell, hydroids.
Stichopus mollis (Hutton) 1 sp.
B 270, 29 May 1960, Foveaux Strait, 46° 42’ S, 169°
00’ E, 33 m, turret shells, mussels.
Amphicyclus thomsoni (Hutton) 1 sp.
B 277, 30 May 1960, Foveaux Strait, 46° 58.25" S, 168°
09.55" E, 11 m.
Pentadactyla longidentis (Hutton) 1 sp.
B 291, 12 June 1960, Off Kaikoura, 42° 28.2" S, 173°
38.7" E, 402 m, gr. mud.

Molpadia sp. ? nov. 2 sp.
B 296, 25 June 1960, Off Packakariki, 41° 17.2" S, 174°
514" E, 22 m.
Pentadactyla longidentis (Hutton) 11 sp.
Rynkatorpa uncinata (Hutton) 2 sp.

B 318, 26 Oct 1960, W of New Plymouth, 39° 07.5" S,
172° 35" E, 172 m, tunicates, tusk shell, dead shell.
Heteromolpadia marenzelleri (Theel) 1 sp.
B 323, 27 Oct 1960, W of Wanganui, 40° 15" S, 173°
38" E, 88 m, dead shell, many varieties.
Paracaudina chilensis (Muller) 1sp.
B 464, 3 June 1961, Off Westport, 41° 59.3' S, 171°
08.7" E, 148 m, soft gr., slightly sdy mud.
Pentadactyla longidentis (Hutton) 1 sp.
B 471, 3 June 1961, SW of Hokitika, 43° 20’ S, 169°
55" E, 66 m, gr. sdy mud.
Paracaudina chilensis (Muller) frags
B 495, 9 June 1961, SW of Hokitika, 44° 33.6’ S, 167°
47.6' E, 124 m, worms, bivalves.
Paracaudina chilensis (Muller) 1 sp.
B 496, 11 June 1961, E of Farewell Spit, 40° 36’ S, 173°
33" E, 58 m, f. gr. mud with red ophiuroids.

Heteromolpadia marenzelleri (Theel) 1 sp.
Paracaudina chilensis (Muller) 3 sp.
Heterothyone alba (Hutton) 1 sp.
B 524, 13 Feb 1962, NE of Kaikoura, 43° 24’ S, 173°
50" E, 95 m.,
Heteromolpadia marenzelleri (Theel) 2 sp.
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B 525, 13 Feb 1962, NE of Kaikoura, 42° 18’ S, 173°
55.2" E, 77 m, worm tubes, brittle stars.
Paracaudina chilensis (Muller) frags
B 526, 13 Feb 1962, NE of Kaikoura, 42° 17.3’ S, 173°
56" E, 84 m, mud-coated animals.
Pentadactyla longidentis (Hutton) 1 sp.
B 540, 4 Oct 1962, N of Kaikoura, 42° 00’ S, 174° 15.5’
E, 126 m.
Pentadactyla longidentis (Hutton) 1 sp.
B 545, 5 Oct 1962, S of Kaikoura, 43° 20’ S, 173° 47.3’
E, 22 m, f. gr. gn. mud.

Heterothyone ocnoides (Dendy) 10 sp.
Paracaudina chilensis (Muller) 2 sp.

B 546, 5 Oct 1962, S of Kaikoura, 43° 20" S, 173° 14.6
E, 50 m, f. gr. sdy mud.
Pentadactyla longidentis (Hutton) 1 sp.
B 547, 5 Oct 1962, S of Kaikoura, 43° 20’ S, 173° 20.8’
E, 77 m, med. bl. sd.

Rynkatorpa uncinata (Hutton) 1 sp.
Heterothyone alba (Hutton) 3 sp.

B 551, 5 Oct 1962, Pegasus Bay, 43° 48.45" S, 172° 56.1’
E, 11 m, soft gr. mud.
Pentadactyla longidentis (Hutton) 14 sp.
B 553, 6 Oct 1962, Canterbury Bight, 44° 00’ S, 172°
35.5" E, 49 m, f, muddy sd.
Heterothyone alba (Hutton) 2 sp.
B 554, 6 Oct 1962, Canterbury Bight, 44° 00" S, 172°
58.2" E, 81 m, f. muddy sd.
Amphicyclus thomsoni (Hutton) 4 sp.
B 556, 6 Oct 1962, Canterbury Bight, 44° 00’ S, 173°
475 E, 179 m.

Placothuria huttoni (Dendy) 1sp.
B 559, 7 Oct 1962, Canterbury Bight, 44° 40,4’ S, 172°
10" E, 132 m.
Neothyonidium armatum Pawson 2 sp.

B 570, 9 Oct 1962, E of Foveaux Strait, 46° 23.4" S, 169°
48.2" E, 15 m, f, gr. sd.
Heterothyone alba (Hutton) 1 sp.
B 576, 10 Oct 1962, E of Stewart Island, 47° 20" S, 168°
39’ E, 126 m, broken shell.
Chiridota nigra Mortensen 1sp.
B 578, 11 Oct 1962, E of Stewart Island, 47°20’S,
169° 08’ E, 143 m, broken shell
Placothuria huttoni (Dendy) 1 sp.
B 592, 13 Oct 1962, SW of Stewart Island, 48° 46" S,
107° 19" E, 152 m.
Placothuria huttoni (Dendy) frag,
B 599, 14 Oct 1962, W of Foveaux Strait, 46° 40,5’ S,
167° 12" E, 260 m.

Neothyonidium armatum Pawson 2 sp.
B 605, 17 Oct 1962, Foveaux Strait, 46° 23.5" S, 167°
22" E, 73 m.
Stichopus mollis (Hutton) 4 sp.

B 618, 18 Oct 1962, Off Milford Sound, 44°43'S,
167° 34.8" E, 22 m, f. dark gr. sd.
Heterothyone ocnoides (Dendy) 1 sp. + frags
B 624, 19 Oct 1962, Jackson Bay, 43° 58.5" S, 168° 38.1’
E, 29 m.
Paracaudina chilensis (Muller) frags
B 629, 20 Oct 1962, Off Hokitika, 42°40" S, 170° 59’
E, 22 m.

Paracaudina chilensis (Muller) 1 sp.



B 630, 20 Oct 1962, Off Hokitika, 42°40.2' S, 170°
52.2' E, 81 m, mud.
Heterothyone alba (Hutton) 1sp.
B 632, 20 Oct 1962, Off Hokitika, 42°40.7'S, 170°
43.5' B, 289-146 m, sticky gr. mud, shell.
Heterothyone alba (Hutton) 1 sp.
B 635, 21 Oct 1962, S of Cape Foulwind, 41° S 59.5' S,
171° 15’ E, 73 m, f. gr. muddy sd.
Heterothyone alba (Hutton) 2 sp.
B 649, 21 Oct 1962, Off Karamea, 41°2.0’ S, 172°3.2
E, 20 m, pebbles and broken shell.
Heterothyone ocnoides (Dendy) frags
B 646, 22 Oct 1962, W of Wanganui, 40° 00’ S, 173° 00’
E, 117 m, . gn gr. sdy mud.

Heteromolpadia marenzelleri (Theel) 4 sp.
Rynkatorpa uncinata (Hutton) 6 sp.

B 647, 22 Oct 1962, W of Wanganui, 40°00" S, 173°
23.5'E, 97 m, soft gr. sdy mud.
Rynkatorpa uncinata (Hutton) 2 sp.
B 648, 22 Oct 1962, W of Wanganui, 40°00"S, 173°
52" E, 97 m, shell, polyzoa.
Stichopus mollis (Hutton) 1sp.
B 649, 22 Oct 1962, S Taranaki Bight, 40° 01" S, 174°
20.5' E, 68 m, coarse polyzoa and shell.
Neothyonidium dearmatum (Dendy & Hindle) 2 sp.
B 651, 22 Oct 1962, S Taranaki Bight, 40°00.5" S, 174°
57'E, 24 m, sd and shell.
Placothuria huttoni (Dendy) 2 sp.
B 667, 25 Oct 1962, S of Manakau Harbour, 37° 18.7' S,
174°37.2’ E, 17 m, f. bl. sd.
Heterothyone ocnoides (Dendy) 1sp.
B 670, 25 Oct 1962, W of Manakau, 37°8.7'S, 174°
03.8' E, 170 m.
Heteromolpadia marenzelleri (Theel) 1sp.
B 671, 26 Oct 1962, Kaipara Harbour, 36° 40’ S, 174°
17’ E, 22 m, f. bl. sd. o
Heterothyone ocnoides (Dendy) 1sp.
B 673, 26 Oct 1962, S of Kaipara Harbour, 36° 40’ S,
173° 56.5' E, 124 m, mud.
Heteromolpadia marenzelleri (Theel) 3 sp.
B 675, 26 Oct 1962, SW of Kaipara Harbour, 36° 40' S,
173° 50’ E, 384 m, mud, rock.
Heteromolpadia marenzelleri (Theel) . 1 sp.
B 678, 26 Oct 1962, Off Raglan Harbour, 37° 44,9' S,
174° 45,6’ E, 31 m, f. gr. sd.
Heteromolpadia marenzelleri (Theel) 3 sp.
B 686, 28 Oct 1962, N of Cape Farewell, 40° 16’5,
172°32.3' E, 126 m, shell, worm tubes.
Heteromolpadia marenzelleri 3 sp.
B 695, 30 Oct 1962, E Tasman Bay, 41°06.4' S, 173°
46.8' E, 20 m, soft gr. mud. :
Rynkatorpa uncinata (Hutton) 2 sp.
C 166, 3 Sept 1959, S Taranaki Bight, 39°37'S, 171°
58.2' E, 271 m.

Protankyra rigida Pawson 1sp.
Heterothyone alba (FHutton) 2 sp.
C 167, 3 Sept 1959, S Taranaki Bight, 39° 40’ S, 172°
00" E, 273 m.
. Heteromolpadia marenzelleri (Theel) . 1sp.

Paracaudina chilensis (Muller) 1 sp. 4+ frag.
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C 170, 4 Sept 1959, S Taranaki Bight, 39° 40", 172°

39'E, 199 m.
Heteromolpadia marenzelleri (Theel) 1 sp.
C 175, 4 Sept 1959, S Taranaki Bight, 39°40"S, 173°
44’ E, 84 m.
Heteromolpadia marenzelleri (Theel) 1sp.
C 183, 5 Sept 1959, S Taranaki Bight, 39° 50" S, 173°
44" E, 95 m.
Rynkatorpa uncinata (Hutton) 16 sp. + frags
Paracaudina chilensis (Muller) 2 sp.
C 184, 6 Sept 1959, S Taranaki Bight, 39° 50" S, 173°
3I’E, 95 m.
Paracaudina chilensis (Muller) 3 sp.
Heteromolpadia marenzelleri (Theel) 14 sp.
Pentadactyla longidentis (Hutton) 2 sp.
C 185, 6 Sept 1959, S Taranaki Bight, 39° 50" S, 173°
18'E, 115 m.
Heteromolpadia marenzelleri (Theel) 1 sp.
C 186, 7 Sept 1959, S Taranaki Bight, 40° 40’ S, 173°
03" E, 37 m.
Heterothyone alba (Hutton) 7 sp.
Pentadactyla longidentis (Hutton) 8 sp.
Heteromolpadia marenzelleri (Theel) 1sp.
C 187, 7 Sept 1959, S Taranaki Bight, 40° 50" S, 173°
03" E, 29 m.
Heterothyone alba (Hutton) 2 sp.
Pentadactyla longidentis (Hutton) 1 sp.
C 188, 7 Sep 1959, S Taranaki Bight, 40° 50 S, 173°16.5'
E, 44m.
Heterothyone alba (Hutton) 3 sp.
C 189, 7 Sep 1959, S Taranaki Bight, 40° 40’ S, 173° 16.5’
E, 53m.
Heteromolpadia marenzelleri (Theel) 1 sp.

€209, 12 Sep 1959, Off Paekakariki, 41° 10’ S, 174° 44,5’
E, 40m. gr. gritty sd.
Rynkatorpa uncinata (Hutton) 1 sp.
Paracaudina chilensis (Muller) 1 sp.

C 218, 12 Sep 1959, Off Packakariki, 41°08.3' S, 174° 14
E, 46m, f. gr. mud.
Pentadactyla longidentis (Hutton) 1sp.
C 223, 14 Sep 1959, Off Packakariki, 41° 20" S, 174°

18.3' E, 95m, sdy gravel.
Heteromolpadia marenzelleri (Theel) 1 sp.
Paracaudina chilensis (Muller) 1sp

C 259, 20 Oct 1959, Off Packakariki, 41° 06.45" S, 174°

16.5" E, 18m, sdy mud.
Pentadactyla longidentis (Hutton) 2 sp.
Paracaudina chilensis (Muller) 2 sp.

C 265, 22 Oct 1959, N Taranaki Bight, 38° 20" S, 174°
32.1' E, 49m, sdy mud, shells.
Heterothyone alba (Hutton) 3 sp.
C 266, 22 Oct 1959, N Taranaki Bight, 38° 20" S, 174°

29.8" E, 49m, sdy mud.
Heterothyone ocnoides (Dendy) 1sp.
Heterothyone alba (Hutton) 4 sp.

C 376, 28 Oct 1959, N Taranaki Bight, 38°54'S, 174° 11’
E, 68m, sdy shelly gr. mud.

) Heterothyone alba (Hutton) 2 sp.

C 381, 29 Oct 1959, N of Kapiti Is., 40° 28.2' S, 174°

53,7 E, 106m.
Rynkatorpa uncinata (Hutton) 1 sp.

SR i

rwmrmm‘,r%%ibm?wﬂ%wmmmwm\mm‘xmw\mm\«\\m

C 411, 4 May 1960, Cook Strait, 41° 34.5' S, 174° 32" E,
150m, slightly shelly muddy sd.
Paiacaudina chilensis (Muller) frags
C 412, 4 May 1960, Cook Strait, 41° 36" S, 174° 34.5' E,
220m, sdy mud.
Paracaudina chilensis (Muller) frags
C 414, 4 May 1960, Cook Strait, 41° 40’ S, 174° 32’ E,
126m, sdy mud.
Paracaudina chilensis (Muller) frags
C 415, 5 May 1960, Cook Strait, 41° 16" S, 174° 52’ E,
22 m.

Pentadactyla longidentis (Hutton) 1 sp.
C 442, 7 May 1960, W of Wanganui, 40° 00’ S, 174° 38’
E, 54m.
Neothyonidium dearmarum (Dendy & Hindle) 1sp.

C 449, 8 May 1960, W of Wanganui, 40° 00’ S, 174° 54'
E, 29m, med. coarse gr. iron sd.
Placothuria huttoni (Dendy) 1sp.
C 461, 8 May 1960, W of Cape Egmont, 38° 40’ S, 173°
572" E, 43m, gr-bl, iron sd.
Neothyonidium armatum Pawson frags
C 468, 9 May 1960, Golden Bay, 40° 39’ S, 172° 45.5' E,
15m, sticky gr. mud, dead shell.
Pentadactyla longidentis (Hutton) 1sp.
C 481, 10 May 1960, N of Nelson, 41° 00’ S, 173° 17.7’
E, 40m, soft gr. mud, dead shell.

Heteromolpadia marenzelleri (Theel) 1 sp.

“C 491, 17 June 1960, E of Cape Palliser, 41° 30,6’ S, 175°

424" E, 1134m, mud.
Molpadia violacea (Studer) 1 sp.
C 520, 21 June 1960, Cook Strait, 41° 39.4’ S, 175° 09.6'
E, 112m, sdy mud, shells.

Neothyonidium armatum Pawson 1sp.
C 591, 5 Nov 1960, W of Wanganui, 41° 45,5’ S, 174° 46’
E, 107m.
Heterothyone alba (Hutton) 1 sp.
C 593, 8 Nov 1960, Chatham Rise, 43° 30’ S, 178° 0" E,
351m, gr. sd.

Pentadactyla longidentis (Hutton) " frags
C 603, 25 Apr 1961, Chatham Rise, 42° 33’ S, 176° 41.9’

E, 1530m.
Echinocucumiis hispida (Barrett) 2 sp.
Enypniastes eximia Theel 1 sp.

C 604, 26 Apr 1961, Chatham Rise, 42° 49’ S, 179° 30’ E,
990-865m.

Molpadia antarctica (Theel) 1sp.
C 608, 27 Apr 1961, Chatham Rise, 43° 19" S, 179° 00’
E, 450-465m.
Ocnus brevidentis (Hutton) 2 sp.
C 609, 27 Apr 1961, Chatham Rise, 43° 03" S, 178° 58’
E, 580-570m.
Molpadia musculus Risso 1 sp.
C 619, 2 May 1961, Chatham Rise, 43° 52’ S, 174° 48’
E, 802-777m.,
Laetmogone violacea Theel 3 sp.
C 624, 7 May 1961, Chatham Rise, 43° 57.5" S, 175° 52/
E, 124m.

Stichopus mollis (Hutton) 2 sp. + frags

C 652, 14 June 1961, S of Kaikoura, 42° 49.6" S, 173°
27.2" E, 54m. gr. muddy shelly sd.
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Placothuria huttoni (Dendy) 1 sp.
Amphicyclus thomsoni (Hutton) 1 sp.
Neothyonidium dearmatum (Dendy & Hindle) 2 sp.

C 653, 14 June 1961, S of Kaikoura, 42° 49,5’ S, 173°31.3’
E, 95m, muddy shelly sd with cobbles.
Trachythyone amokurae (Mortensen) 1 sp.
C 662, 15 June 1961, S of Kaikoura, 42° 46.6' S, 173°
277 E, 40m, muddy shelly sd with pebbles.
Placothuria hutroni (Dendy) ‘ 1 sp.
C 666, 15 June 1961, S of Kaikoura, 42° 46.5' S, 173°
35.7" E, 239m, mud and shell frags.
Neocucumella bicolumnata (Dendy & Hindle) 3 sp.
C 668, 15 June 1961, S of Kaikoura, 42°38’S, 173°
31.8' E, 60 m, slightly sdy stiff mud. '
- Heterothyone alba (Hutton) 1sp.
C 672, 16 June 1961, S of Kaikoura, 42°43.6'S, 173°
0.6'E, 64 m.
Stichopus mollis (Hutton) . 1sp.
C 673, 16 June 1961, S of Kaikoura, 42°43.7'S, 173°
27.7 E, 30 m, muddy sd with cobbles up to 4 in.
Stichopus mollis (Hutton) 1 sp.
C 701, 19 June 1961, S of Kaikoura, 42° 40.4’ S, 173°
32.4'S, 184 m, gr. mud.
Stichopus mollis (Hutton) 1sp.
C 703, 19 June 1961, S of Kaikoura, 42°42'S, 173°
37.8' E, 184 m, large boulders and blocks.

Amphicyclus thomsont (Hutton) 40 sp.
Stichopus mollis (Hutton) 1 sp.
Ocnus brevidentis (Hutton) 11 sp.

C 707, 21 June 1961, S of Kaikoura, 42°50'S, 173°
277 E, 69 m, shelly muddy sd.
Neothyonidium dearmatum (Dendy & Hindle) 4 sp.
C 748, 17 Feb 1962, S of Hokianga Harbour, 36° 00’ S,
173°32.2" E, 135 m, fine, shelly, muddy, dark gr. sd.
Heteromolpadia marenzelleri (Theel) 2 sp.
C 753, 17 Feb 1962, W of Hokianga Harbour, 35°
20.1" 8, 172° 52" E, 190 m, med. muddy sd.
Heteromolpadia marenzelleri (Theel) 4 sp.
C 776, 20 Feb 1962, Doubtless Bay, 35°20'S, 174°
258" E, 77 m, coarse slightly muddy shelly sd.
Heteromolpadia marenzelleri (Theel) 1 sp.
C 780, 20 Feb 1962, SE of Hokianga Harbour, 35°
59.8" S, 174° 47.4' E, 70 m, f. gr. sdy mud.
Pentadactyla longidentis (Hutton) 1 sp.
C 787, 22 Feb 1962, Hauraki Gulf, 36°40’S, 175°
06.1' E, 42 m, soft gr. mud.

Rynkatorpa uncinata (Hutton) 3 sp.
Paracaudina chilensis (Theel) 1 sp. + frags

C 792, 22 Feb 1962, Near Cuvier Is., 36° 40’ S, 175°
57.1" B, 73 m, greenish gr., muddy sd.
Pentadactyla longidentis (Hutton) 1 sp.
C 803, 24 Feb 1962, Bay of Plenty, 37° 40’ S, 177° 24'E,
134 m, soft gr. mud.
Paracaudina chilensis (Muller) 1 sp. - frags
C 814, 25 Feb 1962, Off East Cape, 37°40’ S, 178°
56.4"E, 194 m, soft sloppy gr. mud.
Amphicyclus thomsoni (Hutton) 8 sp.
Paracaudina chilensis (Muller) 1 sp.
C 826, 27 Feb 1962, Hawke Bay, 39°24.2’ S, 177° 23.8' E,
77 m, gr. muddy sd.

Heteromolpadia marenzelleri (Theel) 11 sp.
Rynkatorpa uncinata (Hutton) 1 sp.



C 827, 27 Feb 1962, Hawke Bay, 39°314'S, 177°
39.4'E, 132 m, soft gr. mud.
Heteromolpadia marenzelleri (Theel) 1sp.
C 828, 27 Feb 1962, Off Cape Kidnappers, 39° 36’ S,
177° 45.6' E, 229 m, soft gr. mud.
Heteromolpadia marenzelleri (Theel) 2 sp.
C 839, 1 Mar 1962, NE of Cape Palliser, 41° 20.1' S,
175° 58’ E, 135 m, f. sdy mud.
Pentadactyla longidentis (Hutton) 1 sp.
C 844, 1 Mar 1962, Cook Strait, 41°38.3'S, 175°11.2
E, 88 m, coarse shelly muddy sd.
Amphicyclus thomsoni (Hutton) 4 sp.
C 850, 1 Mar 1962, NE of Kapiti Ts., 40°40.2’S,
175° 1.4' E, 73 m, med. coarse muddy shelly sd.

Pentadactyla longidentis (Hutton) 2 sp.
Heterothyone alba (Hutton) 1 sp.

C 851, 1 Mar 1962, NW of Kapiti Is., 40° 40.4" S, 174°

43.6' E, 128 m, coarse gr. sdy shelly mud.
Heteromolpadia marenzelleri (Theel)
Stichopus mollis (Hutton) 1sp.
Rynkatorpa uncinata (Hutton) 29 sp. + frags
Amphicyclus thomsoni (Hutton) 1 sp.

C 864, 4 Mar 1962, Pelorus Sound, 41°4.5"S, 173°
55.7" B, 27 m, f. gr. mud.

22 sp.

Heterothyone alba (Hutton) 3 sp.
Pentadactyla longidentis (Hutton) 1 sp.
C 900, 4 Dec 1962, Off Jackson Bay, 43°53.3' S, 168°
41.4'E, 104 m, f. sdy mud.
Heteromolpadia marenzelleri (Theel) 1sp.

C 912, 8 Feb 1963, Pelorus Sound, 41° 13" S, 173° 51.6
E, 22 m, mud shell.
Paracaudina chilensis (Muller) 1 sp.
C 913, 8 Feb 1963, Pelorus Sound, 41°12.8' S, 173°
51.4'E, 18 m, mud.
Paracaudina chilensis (Muller) 1 sp.
C 925, 10 Feb 1963, Pelorus Sound, 41°00.6" S, 173°
551" E, 39 m, gr. mud.
Paracaudina chilensis (Muller) 1sp.
C 945, 13 Feb 1963, Queen Charlotte Sound, 41° 14.4'
S, 174°03.4' E, 41 m, soft brown-gr. mud.

Paracaudina chilensis (Muller) 1 sp.

DoMINION MUSEUM, WELLINGTON

The Dominion Museum has large collections of
holothurians accumulated through the individual efforts
of collectors, through expeditions by staff members
on two vessels, m.v. Alert and m.t. Admiral (these are listed
under BS stations below), and through the Cape Ex-
pedition (1941 and 1946) to the Auckland and Campbell
Islands, A total of 290 specimens from the Dominion
Museum were examined: these comprise 18 species.

BS 22, 2 May 1950, Doubtful Sound, Fiordland, 7-18m.
Neocucumella bicolumnata (Dendy & Hindle) 5 sp.

BS 130, 27 Dec 1951, Across entrance to Pelorus Sound,
54m.

Kolostoneura novae-zealandiae (Dendy & Hindle) 1 sp.
Amphicyclus thomsoni (Hutton) 2 sp.
Neocucumella bicolumnata (Dendy & Hindle) 2 sp.
Pentadactyla longidentis (Hutton) 8 sp.
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BS 135, 1 Jan 1952, 3 miles south-east of Tonga Cove,
Tasman Bay, 27m.

Rynkatorpa uncinata (Hutton) 1 sp.
Pentadactyla longidentis (Hutton) 1 sp.
Heterothyone alba (Hutton) 1 sp.

BS 141, 12 Jan 1952, Tmmediately north of South
Point, Kaipipi Bay, Paterson Inlet, Stewart Island, 9m.

Chiridota nigra (Mortensen) 26 sp.
Trochodota dunedinensis (Parker) 31 sp.
Amphicyclus thomsoni (Hutton) 29 sp.

BS 142, 12 Jan 1952, In channel between Ulva Island
and Bradshaw Peninsula, Paterson Inlet, Stewart
Island, 32m,

Amphicyclus thomsoni (Huttomn) 17 sp.

BS 144, 20 May 1952, Hawke Bay, 39° 31,5 §, 177° 1%’
E, 45m.

Paracaudina chilensis (Muller) 1sp.

BS 148, 21 May 1952, Hawke Bay, 39° 17' S, 177° 11" E,
45m,

Placothuria huttoni (Dendy)

BS 150, 21 May 1952, Hawke Bay, 39° 13.5' S, 177°
10.5" E, 27m.

Neocucuniella bicolumnata (Dendy & Hindle) 1 sp.

BS 154, 21 May 1952, Hawke Bay, 39° 29’ S, 176° 57.5
E, 18m.

Heterothyone ocnoides (Dendy)

BS 155, 21 May 1952, Hawke Bay, 39° 27.5" 8, 176° 54’
E, 14m.

Paracaudina chilensis (Muller)
Heterothyone ocnoides (Dendy)

BS 156, 21 May 1952, Hawke Bay, 39° 27" S, 176° 53.5'
E, Om.

Paracaudina chilensis (Muller)
Heterothyone alba (Hutton)

BS 157, 22 May 1952, Hawke Bay, 39° 31" S, 176° 7.5' E,
14m.

Paracaudina chilensis (Muller)
Heterothyone ocnoides (Dendy)

BS 158, 22 May 1952, Hawke Bay, 39° 33.5 S, 176° 59’
E, 13m.

Paracaudina chilensis (Muller)
Heterothyone ocnoides (Dendy)

BS 174, 26 May 1953, Off Petone, Wellington Harbour,
41° 14.6' S, 174° 51.5" E, 16m.
Rynkatorpa uncinata (Hutton)
BS 180, 21 Mar 1954, Cook Strait, 41° 28.5" S, 174° 50
E, 270m, sand and mud.

Chiridota nigra Mortensen
Neothyonidium armatum Pawson

BS 181, 6 Feb 1955, Off Palliser Bay, 41° 27" S, 175° 03’
E, 180m, mud.

Heteromolpadia marenzelleri (Theel)
Pentadactyla longidentis (Hutton)

BS 194, 2 Jan 1957, Off Somes Island, 41° 16.1" S, 174°
50.2" E, 20m.

Rynkatorpa uncinata (Hutton)
Pentadactyla longidentis (Hutton)

BS 201, 23 Jan 1957, Off Taiaroa Head, Otago, 44° 45.6'
S, 171° 5 E, 540m.

Ypsilothuria bitentaculata (Ludwig) .
2 sp. + frag. of juvenile

3 sp.

3 sp.

11 sp.
frags

1 sp.
1 sp.

20 sp.
7 sp.

4 sp.
3 sp.

5 sp.

3 sp.
1 sp.

2 sp.
1 sp.

7 sp.
1sp.

BS 202, 23 Jan 1957, Off Taiaroa Head, Otago, 45° 44’ S,
171° 2" E, 135m.
Ypsilothuria bitentacul, Ludwi X
Hoterothyone aiba (Hution) 2 B
BS 209, 27 Feb 1957, Off Mayor Island, 37° 20.5’ S, 176°
26.5" E, 490m.

Laetmogone violacea Theel 1sp.
MisceLLaneous COLLECTIONS
Dominion MuseuM, WELLINGTON

Placothuria huttoni (Dendy)

Menzies Bay, Banks Peninsula 1sp.
Psolidiella nigra Mortensen

Sandfly Bay, Otago Peninsula 2 sp.

Menzies Bay, Banks Peninsula 2 sp.
Ocnus brevidentis (Hutton)

Mamakau Rock, Foveaux Strait, 27-36 m 4

Muck Rock, Foveaux Strait 1 zg

Ulva Island, Paterson Inlet, Stewart Island 5 sp.

Beach Harbour, Dusky Sound, 11-18 m, coll.

5/5/1950 1 sp.
Takapuna, Auckland, 11-18 m (attached to
Carpophyllum sp. holdfast), coll. 18/11/1958 1 sp.

Heterothyone alba (Hutton)

T asman Bay, intertidal zone 1sp.

Wellington Harbour, 20 m 1 sp.
Heterothyone ocnoides (Dendy)

Off Karitane, Otago, 18 m, sand 3

Blueskin Bay, Otago, 18 m, sand fr;g:

Purakanui, Otago, 20 m, sand frag.
Amphicyclus thomsoni (Hutton)

Off Stephen’s Island 1sp

Cook Strait, 180 m 1 sp'.

North-east Otago, 72 m, coll. W, H. D i
13/2/1951  Dawbin, 1sp.

Mamakau Rock, Foveaux Strait, 27-36 m 1

Muck Rock, Foveaux Strait, 18 m 1 :g

North of Kapiti Island, 54 m 1sp

Off Foxton, 90 m 2 sp:
Pentadactyla longidentis (Hutton)

Cook Strait, 72 m 1sp

Wellington Harbour, 18 m, mud 1 sp:

Tasman Bay, coll. M. Young, Nov 1934 1 sp.

Akaroa Harbour, 5 m, mud 1sp.
Stichopus mollis (Hutton)

Farewell Spit, coll. S, Gamby, Nov 1952 1sp.
Rynkatorpa uncinata (Hutton)

Foveaux Strait, middle ground, 72 m

Tasman Bay, 27 m } :g

. Wellington Harbour 2 sp:

Kolostoneura novae-zealandiae (Dendy & Hindle)

Menzies Bay, Banks Peninsula 2 sp.
Chiridota nigra Mortensen ‘

North Port, Chalky Inlet, 18 m 2 sp.
Trochodota dunedinensis (Parkel")

Preservation Inlet, Fiordland 3 sp.
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Heteromolpadia marenzelleri (Theel)
Cook Strait, 72 m, coll. F. Abernethy, 14/11/1952 2 sp.

Off Foxton, 90 m 1sp
Paracaudina chilensis (Muller)

Port Gore Is

Menzies Bay, Banks Peninsula 3 S[p).
Cape Campbell, 72 m 1sp.
Cook Strait, in gut of fish 1 sp.
New Brighton 1 sp'
East Cape, 108 m 1 sg.

New Plymouth, in gut of snapper (Chr .
auratus Forster) poer (Chrysoplirys 1sp

CAPE EXPEDITION

25 Mar 1.943, Waterfall Inlet, Auckland Islands, among
rocks, in mud, coll. W. H. Dawbin.

Trochodota dunedinensis (Parker) 2 sp.

8 Aug 1943, No. 1 Station Inlet, Auckland Islands
in rock pool, coll. E. F. Doley. ’

Ocnus brevidentis (Hutton) 1 sp.

20_ Aug 1943, No. 1 Station Inlet, Auckland Islands
in mud under boulders, coll. W. H. Dawbin anc’l
J. Jones,

Kolostoneura novae-zealandiae (Dendy & Hindle) | sp.

9 Aug 1943, Crozier Point, Auckland Islands, in mud

between boulders at low tide, coll. W. H. Dawbin
Trochodota dunedinensis (Parker) 3 sp .

18 Aclllg 1943, Crozier Point, Auckland Islands. in
mud-gravel under sheltered gravel at low tid ,
W. H. Dawbin, e, coll

Trochodota dunedinensis (Parker) 2 sp.

18 Sep 1943, Tagua Bay, Auckland Islands, in mud
under boulders, coll. W, H. Dawbin.

Trochodota dunedinensis (Parker) 6 sp.

30 Sef_) 1943, Tagua Bay, Auckland Islands, in rock
crevices at low tide level, coll. W. H. Dawbin

Pseudocnus leoninoides (Mortensen) 8 sp.
24'Mar 1.943, opposite Passage Island, Auckland Islands
in sediment of rock pools, coll. J. Jones. ’

Trochodota dunedinensis (Parker) 4 sp

CHATHAM ISLANDS (1954) EXPEDITION

This expedition, organised and led by Prof .
G. A, Knox of the University of Cantezbury ?Ise%sl/
Zealand, investigated the distribution of animals ,across
the Chatham Rise and the relationships of the Chatham
Islands marine fauna. Fell (1960) has already reported
on the asterozoans and echinoids collected by the
expeditiox}. The 15 holothurians collected, representing
two species, are listed below and discussed in this
report.

Sta.. 9, 25 Jan 1954, Glory Bay, Pitt Island, shore collec-
tion, stones.
Ocnus brevidentis (Hutton) 2 sp.
Sta, 15, 27 Jan 1954, Hanson Bay, 43° 56 °
18.5' W, 54m, f. gr. sd. 43S, 176
Ocnus brevidentis (Hutton) 1 sp.
Sta. 34, 1 Feb 1954, East of the Forty Fours, 44° 04’ S

175°23.5" W, 234 m, f. sdy gravel.
Ocnus brevidentis (Hutton)

b

6 sp.



Sta. 41, 3 Feb 1954, SE of Pitt Island, 44°35.5'S,
176° 04’ W, 595 m, f. gn mud and sd.
Heterothyone alba (Hutton) 1sp.
Sta. 44, 7 Feb 1954, N 30° E of Kaingaroa, 43°35’S,

176° 03.5 W, 224 m, f. gn muddy sd.

Heterothyone alba (Hutton) 1 sp.

Sta. 46, 7 Feb 1954, Kaingaroa, 5m, f. gr. sd.
Heterothyone alba (Hutton) 3 sp.

Sta. 52, 10 Feb 1954, Chatham Rise, 44° 04'S, 178°

04’ W, 468 m, f. gn mud and sd.

Heterothyone alba (Hutton) 1 sp.

PREPARATION OF SPECIMENS

Specimens collected alive generally contract and
withdraw their tentacles, and will die in this state
unless they are carefully narcotised. A convenient
method of narcotisation is to add a saturated solution
of Epsom Salts (MgSO,) to the sea water in which the
specimen is contained, and leave the preparation over-
night, after which time the specimen can be preserved
in 709 alcohol. Larger specimens should be left in
the narcotising solution for a longer period. Other
narcotising agents are useful, but Epsom Salts has
proved to be quite effective and inexpensive.

Specimens should be preserved in 709 alcohol and
never in formalin. The calcareous spicules in the body
wall are fragile and highly susceptible to dissolution
in slightly acid conditions. For this reason formalin
is useless as a long-term preservative.

Dissection of holothurians is relatively simple,
specimens being opened by a longitudinal incision to
either the right or left of the mid-dorsal line. An incision
made here will not destroy any of the important internal
structures.
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The calcareous elements in the body (spicules and
calcareous ring) form the basis for identification, and
these must be separated from surrounding tissues.
The elements of the calcareous ring can be studied
by removing the ring in foto from the body and dissolving
the surrounding soft tissues away in a liquid house-
hold bleach (sodium hypochlorite), or by boiling it
gently in a concentrated solution of sodium hydroxide
(NaOH). Spicules can easily be extracted from the
body wall by immersing pieces of it in household bleach.
Permanent slides can be made by washing the spicules
in acetic acid (Ch,COOH), water, absolute alcohol
(several times), alcohol/xylol, and finally mounting
them in Canada balsam. Care must be taken to ensure
that all traces of acid are removed from the spicules,
otherwise they will deteriorate rapidly after mounting.
For study of spicules a high-power microscope with
some form of drawing attachment is required, such as
a camera lucida. Measurements can be made with the
aid of a graduated microscope slide.
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MORPHOLOGY AND SYSTEMATIC CHARACTERS

MORPHOLOGY

Text-figs 1 and 2 indicate the morphological features
of a typical holothurian. The body is usually elongate,
approximately cylindrical, with a mouth surrounded
by 10 or more tentacles (these are extensions of the
water vascular system) at one end of the body and
an anus at the other. Externally, the body may carry
five rows of suctorial tube feet, which form radii, the
rows running from the anterior to the posterior end
of the body. Three radii are ventral, and two dorsal, the
spaces between them being termed interradii. Internally,
the radii are marked by five broad, strap-like radial
longitudinal muscles.

The body wall carries numerous calcareous deposits
or spicules (see p. 19).

Internally, the body wall is lined by more or less
conspicuous circular and radial longitudinal muscles.
At the anterior end, surrounding the oesophagus, is
a ring of large calcareous plates (the calcareous ring),
which forms a support for the oesophagus and is a
point of insertion for the radial muscles and retractor
muscles (when present). The oesophagus leads into a
stomach, which may be undifferentiated, and the
intestine usually describes a large loop, running to
the terminal anus, often enlarging as a cloaca (rectum)
posteriorly. The alimentary tract is supported by a
series of mesenteries, the most conspicuous being the
dorsal mesentery, which arises in the mid-dorsal
interradius and supports the first loop of the intestine.
From the cloaca arise (in some groups) a pair of
long branching tubes, the respiratory trees, which
aid in the excretion of wastes and respiration, fresh
sea water being drawn into the trees through the anus.

Surrounding the oesophagus immediately posterior
to the calcareous ring is the water vascular ring.
The madreporite is internal, carried with the stone
canal in the dorsal mesentery. From the ring on the
ventral surface arise one or more polian vesicles,
which act as reservoirs. The ring gives rise to five radial
water vessels, which run anteriorly, sending branches
to the tentacles, and then posteriorly, giving rise to the
tube feet.

A netve ring giving rise to five radial nerves surrounds
the oesophagus, and a haemal ring with five haemal
vessels is also present. The intestine carries dorsal
and ventral haemal vessels, in communication through
transverse vessels. The complex haemal system is not
fully understood.

The sexes are generally separate, and the gonad
is one bunch (often divided into two by the dorsal
mesentery) of caeca  lying adjacent to the dorsal
mesentery. A single genital duct runs anteriorly in
the dorsal mesentery and opens to the exterior in the
mid-dorsal interradius, near the tentacles.

SYSTEMATIC CHARACTERS

At the ordinal level, the classification generally
depends on gross external anatomical features, but,
for lower taxa, features of the external and internal
anatomy are used, with particular emphasis on
structure of the calcareous ring and calcareous deposits
in the body wall.

1. EXTERNAL CHARACTERS

The shape and size can vary considerably from
group to group; some are U-shaped, others fusiform,
dorso-ventrally flattened, or cylindrical. A conspicuous
tail may or may not be present. The colour is often
useful as a guide. Shades of yellow, brown, red (especially
in Molpadida), and violet (deep-sea forms) are pre-
dominant. The tube feet may be represented as simple
suctorial structures restricted to the radii, or they
may be modified in some way, or absent altogether
(as in Superorder Apodacea). They may take the form
of large warts or long filamentous processes, and may
be numerous or few, restricted to radii, or scattered
over the body surface (especially the ventral surface).
The tentacles around the mouth may be arranged into
1 ring or more, and their number is usually a multiple
of 5 (mostly 10, but 15-30 in some groups). Many
apodous holothurians have 12 or 13 tentacles, and
some dactylochirotids have 8. The shape of the tentacles
is an important diagnostic feature. They can be dendritic,
pinnate, digitate, or disc-shaped. The anus may or may
not be surrounded by a ring of anal papillae.

2. INTERNAL CHARACTERS

The calcareous ring is usually composed of 10 pieces;
5 radial pieces and 5 interradials. In some apodous
holothurians there are 12, while in the deep-sea Elasi-
podida the ring is reduced to form a fragile network
of calcarcous material. The individual elements of the
ring may be solid or composed of a mosaic of smaller
pieces. Each piece may have an anterior and posterior
projection, or one of these, or none.




TEXT-FIG, 1, Anatomy of a holothurian of the family Cucumariidae. Specimen dissected from the left side.

ABBREVIATIONS: b.w., body wall; cl., cloaca; c.r., calcareous ring; d.h.v,, dorsal haemal vessel; d. mes., dorsal mesentery;

g.d., genital duct; g. tub., genital tubule; h.r., haemal ring; int., intestine; mad., madreporite; mad. d., madreporic duct

(stone canal); m.f,, muscle fibres; p.v., polian ‘vesicle; r.L.m., radial longitudinal muscle; r.m., retractor muscle; resp.,

respiratory tree; r.v., ring vessel (ambulacral ring); ten., tentacle; tr. h. v., transverse haemal vessel; tr. m., transverse
(circular) muscles; v.h.v., ventral haemal vessel; v, mes., ventral mesentery.,
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TexT-FIG. 2. Representative deposits of holothurians. A, anchor and anchor-plate (Apodida); B, rod (Dendrochirotida); C, cup (Dendrochiro-

tida); D, wheel (Apodida); E, rod (Molpadida); F, tables (Dendrochirotida); G, button (Dendrochirotida); H, anchor-plate (Molpadida);

I, anchor (Molpadida); J, knobbed plate (Dendrochirotida); K, smooth plate (Dendrochirotida); L, button (Dendrochirotida); M, phosphatic
’ deposits (Molpadida).

The mesenteries supporting the alimentary canal
have some importance in classification. The mesentery
Supporting the posterior loop of the intestine may lie
in the right or left ventral interradius. Respiratory
trees are present in some groups and absent from others
(e.g., Elasipodida, Apodida).

There may be one or more stone canals arising
from the water vascular ring. The madreporite may
be in contact with the exterior (as in elasipodids and
Molpadids) but is internal in all other groups. The
five radial water vessels are absent in the Apodida.
The vessels to the tentacles are often provided with
ampullae which hang into the coelom; these are absent
In some groups.

The radial longitudinal muscles may comprise single
Or double straps. Retractor muscles are present only
n the Dendrochirotacea, although vestigial retractors
have been observed in some Molpadida. The gonad
May consist of branched or unbranched genital caeca,
and the genital duct may be long or quite short.

3. CALCAREOUS DEPOSITS

These are present in the body wall, tentacles, and
tube feet of almost all holothurian species, and they
display an incredible variety of sizes and shapes. They
are commonly used as criteria for separation at the
generic and specific levels. Certain types of deposits
have convenient names (such as plates, buttons), and
the various major groups of holothurians have character-
istic deposit types. These are summarised here.

I. Dendrochirotida

The deposits include scales (large—1 mm and more
in diameter—oval to round, with complex structure,
often overlapping and forming a “mail” covering
the body, as in Heterothyone alba (Hutton)); plates,
smooth (Text-fig. 2K) or knobbed (Text-fig. 2J), usually
perforated; tables (Text-fig. 2F) with a flat, perforated
disc and 1 to 6 columns, usually joined at their distal
extremity; buttons (Text-figs. 2G, 2L) (small plates



which may be flat or knobbed); cups (Text-fig. 2C)
or baskets; rods (Text-fig. 2B), straight or curved,
often perforated.

I1. Dactylochirotida
Deposits include scales, plates, and rods.

11I. Apodida

Deposits include six-spoked wheels (Text-fig. 2D)
(Family Myriotrochidae, unknown from the Southern
Hemisphere, has more complex wheels), sigmoid hooks,
bracket-shaped rods, anchors, and anchor-plates
(Text-fig. 2A).

1V. Aspidochirotida
Deposits include tables and buttons.

V. Elasipodia
Deposits include spinous and smooth rods, wheels

of a unique type.

VI. Molpadida

Deposits include anchors (Text-fig. 2I) supported
either by rosettes of racquet-shaped plates or by a
single anchor plate (Text-fig. 2H); tables; roFls
(Text-fig. 2E); cups (in certain members of family
Caudinidae). In members of the genus Molpadia.the
calcareous deposits tend to become transformed into
red posphatic deposits superficially resembling starch
grains (Text-fig. 2M).

The arrangement of various deposits in the body
wall is also often important. For example, in the
Apodida, wheels may be aggregated into discrete
heaps, or scattered in the body wall. Generally cups,
when present, form the outer layer of spicules, and
the inner layer(s) comprise plates or buttons. The
conventional names given to the deposits are not
rigidly defined, and one may find, for example, plates

that might equally well be termed buttons; but, if these ”

limitations are borne in mind, the names prove to
be a very convenient method of labelling the great
variety of deposits that occur.
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Order DENDROCHIROTIDA

Placothuria huttoni (Dendy)

P. squamata Pawson

Heterothyone alba (Hutton)

H. ocnoides (Dendy)

Psolus neozelanicus Mortensen

Neothyonidium dearmatum (Dendy and Hindle)
N. armatum Pawson

Pentadactyla longidentis (Hutton)
Neocucumella bicolumnata (Dendy and Hindle)
Amphicyclus thomsoni (Hutton)

Pseudocnus leoninoides (Mortensen)

Psolidiella nigra Mortensen

Pseudopsolus macquariensis (Dendy)
Trachythyone amokurae (Mortensen)

T. bollonsi (Mortensen)

Ocnus farquhari (Mortensen)

0. calcarea (Dendy)

0. brevidentis (Hutton)

Order DACTYLOCHIROTIDA

Ypsilothuria bitentaculata (Ludwig)
Echinocucumis hispida (Barrett)

Order APODIDA

Rynkatorpa uncinata (Hutton)
Protankyra rigida Pawson

Kolostoneura novaezealandiae (Dendy and Hindle)

Chiridota mortenseni Pawson
C. gigas Dendy and Hindle

CHECKLIST OF NEW ZEALAND HOLOTHURIANS

C. nigra Mortensen

C. carnleyensis Mortensen
Trochodota dunedinensis (Parker)
T. dendyi Mortensen

Order MOLPADIDA

Heteromolpadia pikei Pawson
H. marenzelleri (Theel)
Molpadia musculus Risso

M. violacea (Studer)

M. antarctica (Theel)
Hedingia albicans (Theel)
Paracaudina chilensis (Muller)

Order ASPIDOCHIROTIDA

Stichopus mollis (Hutton)
Vaneyothuria neozelanica (Mortensen)
Bathyplotes natans (Sars)
Mesothuria lactea {Theel)

Order ELASIPODIDA

Ilyodaemon abstrusus Sluiter
Pannychia moseleyi Theel
Laetmogone violacea Theel
Bathygone papillatum Pawson
Benthogone rosea Koehler
Enypniastes eximia Theel
Benthodytes hystrix Sluiter
Amperima tui Pawson
Scotoplanes gilpinbrowni Pawson



KEY TO THE NEW ZEALAND HOLOTHURIANS

The key below does not include the Order Elasi-
podida, an exclusively deep-sea group of holothurians,
of which nine species are now known in the New Zealand
region, Thus, 40 of the 49 species are treated here.
The key to the New Zealand holothurians by Dawbin
(1950) included 28 species, and 3 deep-water species
(Bathyplotes natans, Mesothuria lactea, and Hedingia
albicans) were omitted. In view of the many new
additions to the fauna, and because many name
changes have occured since 1950, it has been con-
sidered desirable to prepare a revised key to the
New Zealand forms. However, Dawbin’s key has been
used as a guide, and many of the diagnoses given below
are copied directly from his work. For further diagnostic
details and for diagnoses of elasipodid holothurians
see the systematics section following this key.

The shapes and numbers of the tentacles are frequently
used in the key as diagnostic criteria. To reveal
retracted tentacles, cut through the body wall and
calcareous ring in the anterior part of the body wall.
The shapes and types of the calcareous deposits, and
in many cases their sizes, are used as diagnostic
characters throughout the key. This means that for
proper identification of the species a high-power
microscope with a camera lucida and graduated
microscope slide, or some other accurate measuring
device, is required. Where possible, details of external
features are given, but these should be used with
caution, for often external features are not a reliable
guide to the identification of a species. This is
particularly true in the apodous holothurians (Apodida
and Molpadida), where different species and even
genera may almost exactly resemble each other.
The colour, when given, is that of live specimens;
details of colour are not available for all species.

The key, and others throughout this paper, should
be used in the following way: if the character indicated
agrees with the specimen in hand, proceed to the
next paragraph, and continue to do so until an
identification is reached. If a character does not
agree, proceed to the contrasting character, indicated
by the number of the relevant paragraph in parantheses.
For example, in the following key, if the specimen
at hand agrees with paragraph 1, then proceed to
paragraph 2. If it disagrees, proceed to paragraph 48.
Final check of an identification can be made by
reference to diagnoses and descriptions in the ensuing
text or in other relevant publications.
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1 (48) Tube feet present on body wall (sometimes inconspicu-
ous). Body approximately cylindrical, sometimes
U-shaped, never long and worm-like.

2 (41) Tentacles profusely branched or digitate with very few
branches., Retractor muscles present.

3 (6) Tentacles digitiform or digitate, Body always U-shaped.
Deposits scales carrying spires. Tube feet inconspicu-
ous.

4 (5) Scales as one-layered perforated lattices with long
excentric spires........ Echinocucumis hispida (Barrett)

5 (4) Scales as multi-layered lattices with long central spires;
cream-translucent .. . Ypsilothuria bitentaculata (Ludwig)

6 (3) Tentacles profusely branched (dendritic). Body cylindri-
cal or U-shaped. No spired scales but smaller spired
plates may occur, Tube feet generally conspicuous.

7 (8) Body broad, dorso-ventrally flattened with scales on
dorsal surface. Soft ventral surface (sole) surrounded
bytubefeet.............. Psolus neozelanicus Mortensen

8 (7) Body not broad, dorso-ventrally flattened, generally
cylindrical or U-shaped.

9 (16) Body U-shaped, enclosed in a conspicuous firm test
made up of overlapping scales. Tentacles 10.

10 (13) Calcareous ring complex, long, tubular, composed of
a mosaic of minute pieces.

11 (12) Conspicuous anal teeth present. No glassy buttons
overlying scales .......... Placothuria squamata Pawson

12 (11) Conspicuous anal teeth absent. Numerous glassy but-
tons overlie scales, Light yellow.........oovvuueeen
Placothuria huttoni (Dendy)

13 (10) Calcareous ring simple, short, composed of 10 solid
pieces.

14 (15) Body small (up to 30 mm long); interradials of calcare-
ous ring with long, narrow anterior processes.
Generally white ............ Heterothyone alba (Hutton)

15 (14) Body larger (up to 60 mm long); interradials of calcare-
ous ring with short, broad anterior processes. Light
OFANEZE vvvrvvvennennss Heterothyone ocnoides (Dendy)

16 (9) Body usually cylindrical (when U-shaped, 15 or more
tentacles present), not enclosed in a conspicuous test
of overlapping plates.

17 (26) Tentacles 20-25 in one or more rings (often fewer
tentacles in young individuals).

18 (21) Tube feet restricted to radii, numerous.

19 (20) Tentacles 20. Tube feet in two rows in each radius.
Deposits numerous regular tables with eight perfora-
tions., Brown to brickred........................

Neocucumiella bicolumnata (Dendy and Hindle)

20 (19) Tentacles 25, Tube feet in 8-10 rows in each radius.
Deposits rare, in form of irregular tables with more
than eight perforations. Yellowish to brown, tentacles
and tube-feet discs white ............. .. ... ...

Amphicyclus thomsoni (Hutton)

21 (18) Tube feet not restricted to radii, but scattered over

entire body wall. .

22 (25) Deposits (when present) small tables, typically wit
eight perforations and with a short, blunt, two-pillared
spire,

23 (24) Tables rare or absent, average length 0.07 mm. Light
todark broWn . . oottt vt e
Neothyonidium dearmatum (Dendy and Hindle)

24 (23) Tablesnumerous, average length 0.1 mm. Greyish white
with brown patches .. ..Neothyonidium armatum Pawson

25 (22) Deposits perforated plates which may be cruciform,
with long, sharp spires composed of two long rods
fused together. Brown ...........ccoovvvvvnn.....

Pentadactyla longidentis (Hutton)

26 (17) Tentacles 10 in a single ring.

27 (32) Calcareous deposits merely plates and/or buttons; no
cups.

28 (31) Plates smooth, without knobs; body soft, with con-
spicuous creeping ventral sole.

29 (30) Dorsal feet numerous, scattered all over dorsal surface.
Deposits numerous. Black dorsally, white ventrally
Psolidiella nigra Mortensen

30 (29) Dorsal feet few, restricted to radii. Deposits rare. . ..
Pseundopsolus macquariensis (Dendy)

31 (28) Plates with conspicuous knobs. Body firm, without
conspicuous creeping sole. Yellowish white........
Pseudocnus leoninoides Mortensen

32 (27) Calcareous deposits plates and/or buttons and cups.

33 (36) Calcareous deposits rudimentary cups and plates or
buttons,

34 (35) Deposits large plates, smooth ventrally, coarse and
spinose dorsally. Knobbed buttons and X-shaped
rudimentary cups present.................ovuunn.

Trachythyone anokurae Mortensen

35 (34) Deposits small, smooth plates with few perforations.
Four-holed buttons and rudimentary cups present. .
Trachythyone bollonsi (Mortensen)

36 (33) Calcareous deposits well developed cups and knobbed
plates or buttons of two types.

37 (38) Deposits include large, coarse, overlapping plates,
with numerous knobs ...... Ocnus farquhari (Mortensen)

38 (37) No such plates present; deposits typically small
knobbed buttons and plates.

39 (40) Buttons with 8-10 marginal knobs, and all perforations
of approximately equal size, Pink (var. carnleyensis
Dendy from Auckland Islands is bright red)........

Ocnus brevidentis (Hutton)

40 (39) Buttons with 12-14 marginal knobs and with 2 lateral
perforations much the largest .. ..Ocnus calcarea (Dendy)

41 (2) Tentacle tips not branched, but shield- or disc-shaped.
Retractor muscles absent.

42 (45) Tentacle ampullae present, Shallow water forms.

43 (44) Tentacles 20. Tube feet crowded on ventral surface;

dorsal feet modified to form warts or papillae. Shades

of brown, generally lighter ventrally ..............
Stichopus mollis (Hutton)

44 (43) Tentacles 16, Tube feet scattered all over body......
Vaneyothuria neozelanica (Mortensen)

45 (42) ’I]‘entacle ampullae absent. Deep water forms, generally
arge,

46 (47) Gonad in a single tuft, Deposits tables with approxim-
ately circular discs bearing large perforations and a
spire made up of three rods. White................

Mesothuria lactea (Theel)

47 (46) Gonad in two tufts. Deposits tables with cruciform
discs bearing spire made up of four rods. Greyish
white, with numerous small brown spots..........

Bathyplotes natans (Sars)

48 (1) Tube feet absent (except for tentacles). Body either
cylindrical and worm-like, or stout with distinct tail
region, but never U-shaped.

49 (62) Body stout anteriorly, tapering to a distinct tail-like
region, Tentacles 15, short, with simple finger-like
processes.

50 (59) Tentacles with 1-3 pairs of digits and a terminal digit.
Deposits may include tables, fusiform perforated
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rods, anchors, and associated plates. Body wall often
red, due to presence of numerous phosphatic deposits.

51 (54) Deposits include tables and two-armed anchors
associated with single perforated anchor-plates,
usually with three marginal projections. No fusiform
rods; no rosettes of racquet-shaped plates.

52 (53) Tables of average diameter 0.3 mm, with 3-5 large
perforations. Grey........ Heteromolpadia pikei Pawson

53 (52) Tables of average diameter 0.15 mm, typically with
three large perforations. Small specimens grey, large
ones dark red...... Heteromolpadia marenzelleri (Theel)

54 (51) Deposits include tables, anchors associated with
rosettes of racquet-shaped plates, and large fusiform
rods in various combinations.

55 (58) Deposits of body wall and tail include large fusiform
rods. Phosphatic deposits numerous.

56 (57) Anchors and rosettes of racquet-shaped plates present.
Smaller specimens grey, larger onesred............
Molpadia musculus Risso

57 (56) Anchors and rosettes absent, Larger specimens dark
red ... Molpadia violacea (Studer)

58 (55) Fusiform rods absent; deposits spired tables. Phos-
phatic deposits rare or absent. Grey..............
Molpadia antarctica (Theel)

59 (50) Tentacles with two pairs of digits and no terminal
digit. Deposits large tables or plates or small crossed
cups. Phosphatic deposits, anchors, and anchor-
plates absent.

60 (61) Deposits crossed cups. White, often with light brown
tinge or patches .......... Paracaudina chilensis (Miiller)

61 (60) Deposits large tables with high spires. White........ )
Hedingia albicans (Theel)
62 (49) Body slender, cylindrical, often worm-like and thin-

walled. Tentacles 10-12, either pinnate or bearing
finger-like processes. '

63 (64) Calcareous deposits absent from body wall, Tentacles
10. White to pinkish-brown......................
Kolostoneura novaezealandiae (Dendy and Hindle)

64 (63) Calcareous deposits present, Tentacles 10 or 12,

65 (76) Deposits include wheels with six spokes, either arrang-
ed into papillae or scattered in body wall. No anchors.

66 (69) Sigmoid rods present. Wheels scattered or arranged
into loose heaps.

67 (68) Wheels and hooks scattered in body wall, with no

regular arrangement, Pinkish with more or less con-
spicuous reddish spots.. . Trochodota dunedinensis (Parker)

68 (67) Wheels scattered (often absent), but hooks tend to be
arranged in groups of 3-6 in minute papillae. White
orlightpurple ............ Trochodota dendyi Mortensen

69 (66) Sigmoid rods absent. Wheels arranged into heaps
(papillae).

70 (73) Thiﬁk rods with spinous extremities present in body
wall.

71 (72) Radial pieces of calcareous ring perforated for passage
of radial nerve. Warm pink

Chiridota mortenseni Pawson
72 (71) Radial pieces of calcareous ring not perforated for
radial nerve. Scarlet .. Chiridota gigas Dendy and Hindle
73 (70) No thick spinous rods in body wall.
74 (75) Miliary granules present in radial muscles. Black or
dark red, with whitish spots (wheel papillae)........
Chiridota nigra Mortensen

75 (74) No miliary granules in radial muscles. White-trans-
parent .............. Chiridota carnleyensis Mortensen

76 (65) Deposits anchors accompanied by perforated anchor-
plates; no wheels,

77 (78) Anchors small (0.3-0.5 mm long); anchor-plates with
large perforations. Reddish-brown................
Rynkatorpa uncinata (Hutton)

78 (77) Anchors large (1.0-1.2 mm long); anchor-plates with
many small perforations ...... Protankyra rigida Pawson



SYSTEMATICS

Class HOLOTHUROIDEA de Blainville, 1834

DiagNosIs: Armless, mostly unattached echinoderms,
with a tough leathery body wall containing strongly
developed circular and longitudinal muscles, lacking
an articulated test. Body typically cylindroid, elongated
orally-aborally, mouth located anteriorly, encircled
by a ring of tentacles which are modified tube feet;
anus at opposite extremity. Ambulacral grooves re-
presented by closed canals; tube feet variously disposed
along ambulacra, in interambulacral areas, or absent.
Madreporite internal, but external in many deep-sea
forms. Symmetry pentamerous, modified by secondary
bilateral symmetry in dorsoventral plane.

Skeletal elements wusually reduced to microscopic
calcareous deposits of varied shape; in some, deposits
form a test of imbricating plates. Range; ?Ordovician,
Lower Devonian—-Recent. (After Frizzell,  Exline, and
Pawson, 1966.)

REMARKS: Three subclasses, proposed by Pawson and
Fell (1965) are distinguishable on the basis of gross
anatomical features.

KEY TO SUBCLASSES OF CLASS HOLOTHUROIDEA

1 (2) Introvert with retractor muscles present. Tube feet and
respiratory trees well developed. Tentacles usually
dendritic .......... DENDROCHIROTACEA Grube, 1840

2 (1) Introvert and retractor muscles absent. Tube feet and
respiratory trees present or absent. Tentacles not usually
dendritic.

3 (4) Tube feet present. Tentacles shield-shaped. Body con-

spicuously bilaterally symmetrical ..................
ASPIDOCHIROTACEA Grube, 1840

4 (3) Tube feet greatly reduced or absent. Tentacles digitate
or pinnate, Body not conspicuously bilaterally sym-
metrical ... ... i APODACEA Brandt, 1835

Subclass DENDROCHIROTACEA Grube, 1840
(Nomen translatum Pawson and Fell, 1965)

Discnosts: Introvert (with retractor muscles) always
present. Tube feet and respiratory trees usually present.
Madreporite free in the body cavity. Mesentery of
posterior loop of intestine in right or left ventral
interradius. Free tentacle ampullae absent. Gonad in
two tufts, one tuft to each side of dorsal mesentery.
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RemArks: This subclass was erected by Pawson and
Fell (1965) to accommodate two orders, the Dendro-
chirotida and the new order Dactylochirotida.

KEeY TO THE ORDERS OF DENDROCHIROTACEA

1 (2) Tentacles 8-30, not branched but digitiform or digitate,

the digits sometimes bifurcating. Calcareous ring simple.

Bodyenclosedintest..........ccovvviiiiininn,
DACTYLOCHIROTIDA Pawson and Fell, 1965

2 (1) Tentacles 10-30, richly branched. Calcareous ring simple
or complex. Test well developed or reduced..........
DENDROCHIROTIDA Grube, 1840

Order DENDROCHIROTIDA Grube, 1840
(Restricted Pawson and Fell, 1965)

Diagnosis: See key above.

ReMARKS: This order comprises the bulk of the dendro-
chirotacean holothurians, and it is believed (Pawson
and Fell, 1965; Pawson, 1966) that some primitive
genera of holothurians are included here.

KEeY TO FAMILIES OF ORDER DENDROCHIROTIDA
1 (8)

2
34

Body partially or completely enclosed by imbricating
plates.
Body completely enclosed by plates; sole absent.
Calcareous ring complex, with long, paired posterior
processes . . PLACOTHURIIDAE Pawson and Fell, 1965
Calcareous ring simple, without long, paired posterior
processes.
Body wall deposits plates with spires; no cups. Radial
pieces of calcareous ring notched posteriorly........
PARACUCUMIDAE Pawson and Fell, 1965
Body wall deposits plates without spires; cups present,
Radial pieces of calcareous ring with short but well
defined poSterior Processes .........oveeeeeeens..
HETEROTHYONIDAE new family

Body invested dorsally in plates; ventral sole present.
............................ PSOLIDAE Perrier, 1902

Body without test of plates; calcareous deposits usually
small, inconspicuous.

9 (12) Calcareous ring complex, with paired or unpaired
posterior processes.

10 (11) Processes composed of a mosaic of minute pieces. . ..
PHYLLOPHORIDAE Oestergren, 1907

11 (10) Processes entire, . SCLERODACTYLIDAE Panning, 1949

12 (9) Calcareous ring simple, lacking posterior processes
CUCUMARIIDAE Ludwig, 1894
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50

6 (5)

72

8 (1)

The families Paracucumidae and Sclerodactylidae
are unknown from the New Zealand region.

Family PLACOTHURIIDAE Pawson and Fell, 1965

DiagNosis: Body completely enclosed in a test of
imbricating plates without spires. Sole lacking, Calcare-
ous ring long, slender, with long posterior processes.

ReMARKS: The family was erected for the single genus
Placothuria, which appears to have two very important
and perhaps primitive features; a complex calcareous
ring and a test of imbricating plates.

Placothuria Pawson and Fell, 1965

DiagnNosis: Tentacles 10, richly branched. Body U-
shaped. Posterior processes of calcareous ring composed
of a mosaic of small pieces.

TyYPE-SPECIES: Cucumaria huttoni Dendy.

ReEMARKS: At present this genus includes two species,
both of which appear to be restricted to the New Zealand
region.

KEY TO THE SPECIES OF THE GENUS Placothuria

1 (2) Scales of body wall overlain by perforated buttons
0.01-0.03 mm long. Anal teeth absent. . ..P. huttoni (Dendy)

2 (1) Perforated buttons absent. Anal teeth present.........
P. squamata Pawson

Placothuria huttoni (Dendy)
Plate 1, Fig. 1

Cucumaria huttoni Dendy, 1896, p. 32, pl. 3 figs 19, 20. Ludwig,
1898a, p. 39; Farquhar, 1898, p. 324; Perrier, 1905, p. 93;
Mortensen. 1925, p. 384, figs 33-35; Dawbin, 1950, p. 36.

Stolus huttoni, Panning, 1949, p. 63, fig. 58; Pawson, 1963,

p.32,pl. 7.
Placothuria huttoni, Pawson and Fell, 1965, p. 2.
MATERIAL EXAMINED: 19 specimens. NZOI Sta. B 2;
1: B 218, 1; B 257, 4, B 264A, 2; B 556, 1; B 578, 1,
B 592, fragment; B 651, 2; C 449, 1; C 652, 1; C 662, 1.
Dom. Mus. Sta. BS 148, 3; Menzies Bay, 1.

DiacgNosIS:  Scales overlain by perforated buttons
0.01-0.03 mm long. No anal teeth.

DEscrIPTION: Pawson (1963, p. 32) described and
illustrated a single specimen of this species collected
in Wellington Harbour. Present specimens 60-110 mm
in length. Colour usually light yellow to grey; some
specimens white. All specimens U-shaped, contracted.
In one specimen (C 662) tube feet expanded, arranged
in double rows in three ventral radii, in single rows
in two dorsal radii; interradii naked.

DisTRIBUTION: P. huttoni has been recorded from as
far north as Hawke Bay, but appears to favour colder
waters of the South Island, where it has been found
at various points along the coast to Stewart Island
in the south.

BaTHYMETRIC RANGE: An off-shore species, in 18-179 m.
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HABITAT: This species has only been collected in
sandy areas, where the substrate may range from muddy
sand to coarse sand. Often found in association with
Heterothyone ocnoides.

Placothuria squamata Pawson
Placothuria squamata Pawson, 1968b, p. 19, text-fig. 2, figs 5-9.
MATERIAL EXAMINED: None.

DiagnNosis: No perforated buttons
Anal teeth present,

in body wall.

DescripTioN: This species is described and illustrated
in Pawson, 1968b, p. 19,

DistriBuTioN: Auckland Islands and Bounty Islands.

BATHYMETRIC RANGE: 115-164 m.

Family HETEROTHYONIDAE, new family

Diagnosis: Body U-shaped, completely invested in
imbricating plates. Calcareous ring simple; radial
pieces with short posterior projections. Body wall
deposits plates without spires, and cups.

ReMARKS: This family is proposed to accommodate the
New Zealand genus Heterothyone, which is the only
genus yet known to possess the combination of characters
given above. It is probable that some other taxa of dendro-
chirotids should be referred to this family. The relation-
ships of the Heterothyonidae to other groups within
the Dendrochirotida are not clear, for several important
anatomical features are shared with the Placothuriidae,
but the structure of the calcareous ring does not indicate
a close relationship to the placothuriids.

Heterothyone Panning, 1949
Diagnosis: As for the family.
TyPE-SPECIES: Chiridota alba Hutton,

ReMARKS: The genus, when originally diagnosed
(Panning, 1949), contained three species, the type,
Heterothyone semperi (Bell), and H. pigra (Koehler
and Vaney). Pawson (1963) referred the last two species
to the new genus Hemithyone (family Cucumariidae), and
later (Pawson, 1967) declared the two species to be
synonymous, A second species, H. ocnoides (Dendy),
was referred to Heterothyone by Pawson (1963). Thus,
the only two species at present recognised in the genus
are known only from the New Zealand region.

KBy 10 THE SPECIES OF GENUS Heterothyone

1 (2) Radial pieces of calcareous ring with poorly defined
anterior notches; interradials with long, narrow anterior
PIOCESSES 4 vvvn s vnunnerennnnersrnnns H. alba (Hutton)

2 (1) Radial pieces with well defined anterior notches; inter-
radials with short, broad anterior processes..........

H. ocnoides (Dendy)



Heterothyone alba (Hutton)
Plate 1, Fig. 3

Chiridota alba Hutton, 1872, p. 17.

Echinocucumis alba: Hutton, 1878, p. 307.

Colochirus alba: Dendy, 1896, p. 35, pl. 4, figs 21-32; Farquhar,
1898, p. 325.

Cucumaria alba: Ludwig, 1898a, p. 29; Perrier, 1905, p. 85;
Dendy and Hindle, 1907, p. 98; Mortensen, 1925, p. 346;
Dawbin, 1950, p. 36.

Cucullga;iig filholi Perrier, 1903, p. 144; 1905, p. 88, pl. 5, figs

Heterothyo.ne alba: Panning, 1949, p. 464, pl, 59, figs a—i;
Pawson, 1963, p. 29, pl. 6.

MATERIAL EXAMINED: 76 sp. NZOI Sta. A 327, 1; B 10,
1; B11,3; B 16, 1; B 25,2; B 37,4; B 45, 1; B 46, 3;
B 47,3, B49,2;,B 54, 1; B217,1; B 496, 1; B 547,
3; B 553, 2; B 570, 1; B 630, 1; B 632, 1; B 635, 2;
C 166, 2; C 186, 7; C 187, 2; C 188, 3; C 265, 3; C 266,
4;C376,2;C591,1;C668,1;C850,1; C 864, 3. Dom.
Mus. Sta. BS 135, 1; BS 156, 1; BS 202, 3; Tasman
Bay, 1; Wellington Harbour, 1. Chatham Islands
Exped. Sta. 41, 1; 44, 1; 46, 3; 52, 1.

DiagNosis: Small (up to 30mm long), U-shaped,
colour white in life. Radials each with poorly defined
anterior notch; interradials with long and narrow
anterior processes. Cups in body wall deep, their rims
with numerous closely set projections.

DESCRIPTION: See Pawson (1963, p. 29). All specimens
typical of the species. Those from the vicinity of Cape
Egmont often of darker colour, generally greyish-
white; this is probably due to dark colour of sand in
which they live.

DISTRIBUTION: Present data indicate that H. alba is
distributed all around the New Zealand coast, although
there is so far only one record of the species from
further north than Hawke Bay (Mortensen (1925)
described material from Auckland). The species is
also now known from the Chatham Islands.

BATHYMETRIC RANGE: An off-shore species, in 5-595 m.

HasiTar: Fine sandy mud or muddy sand, but occasion-
ally found in mud or sand. This species is often collected
with H. ocnoides.

Heterothyone ocnoides (Dendy)
Text-fig. 3; Plate 1, Fig. 2

Colochirus ocnoides Dendy, 1896, p. 36, pl. 4, figs 33-43;
Farquhar, 1898, p. 325.

Cucumaria ocnoides: Ludwig, 1898a, p. 30; Perrier, 1905, p. 96,
pl. 1, figs 9-13, pl. 5, fig. 13; Dendy and Hindle, 1907,
p. 100; Mortensen, 1925, p. 347; Dawbin, 1950, p. 36.

Ludwigia ocnoides: Reiffen, 1901, p. 598, fig. 15; Panning; 1949,
p. 435, figs 30, 31.

Heterothyone ocnoides: Pawson, 1963, p. 31.

MATERIAL EXAMINED: 51 specimens. NZOI Sta. B 6, 1;
B 8, fragments; B 9, 4; B 13, 1; B 14, 1 + fragments;
B 15, 3 - fragments; B 18, 5 + fragments; B 19, 2;
B 37, 4 + fragments; B 545, 10; B 618, 1 - fragments;
B 640, fragments; B 667, 1; B 671, 1; C 266, 1. Dom.
Mus. Sta. BS 154, 3; BS 155, fragments; BS 157, 7; BS
158, 3; off Otago, 3 4 fragments,
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Diagrosis: Large (up to 60 mm long), U-shaped,
colour orange in life. Radials each with well defined
anterior notch; interradials with short, broad, and
blunt anterior projections, Cups in body wall deep,
their rims with few (fewer than 10) projections.

DESCRIPTION: Posterior end strongly upturned, giving
body characteristic U-shape. Total length 20-50 mm.
Integument hard, due to presence of great number
of imbricating scales. Colour in life and in alcohol
orange to pinkish brown; tentacles covered with irregular
brown spots; tube feet darker orange.

Tube feet numerous, confined to three ventral radii
in middle of body; dorsally scattered on radii and inter-
radii. Tentacles branched; two ventral tentacles smaller
than others.

Calcareous ring composed of 10 pieces. Radials
long, narrrow; anterior projection with definite notch
for insertion of retractor muscle. Posteriorly, each
radial piece with two projections which curve toward
each other but do not meet. Each interradial piece
Y-shaped, with tail pointing anteriorly; anterior pro-
jection short, blunt. Posteriorly, each interradial piece
with a shallow notch (Text-fig. 3A).

Internal anatomy similar to that of H. alba (see
Pawson, 1963 p. 29).

The body is invested in oval to rectangular imbricating
scales (Text-fig. 3H) which are up to 1.0 mm long;
each scale with a central dark brown pigment spot.
Scales made up of several layers of calcarcous network.
Overlying scales are deep cups (Text-fig. 3G) of average
diameter 0.06 mm. Basin with four large perforations,
rim with several projections. Also present, but scattered,
are oval to elongate perforated plates up to 0.3 mm in
length (Text-fig. 3F).

Introvert with scattered plates of average lengih
0.25 mm. Plates long, narrow, with many perforations
(Text-fig. 3C).

Tentacle stems with long perforated rods and plates
(Text-fig. 3E) of average length 0.5 mm. Digits packed
with irregular rods (Text-fig. 3D) which vary greatly
in size (0.05-0.25 mm long); most rods have perforations,
but some have none, Tube feet with well developed end
plates surrounded by perforated and unperforated
rods and small plates (Text-fig. 3B).

REeMARKS: The similarities between this species and
H. alba (Hutton) are striking, and it is quite clear that
they are closely related. Both species are often found
in the same type of habitat, and presumably both
share the same living habits.

DISTRIBUTION: H. ocnoides ranges from Hawke Bay
and the North Taranaki Bight to Otago, and has not
been collected from any outlying islands. In some areas
the species is particularly common; Dendy (1898)
reported that after a storm “shovelfuls” of this species
could be collected from New Brighton Beach, near
Christchurch.

BaTHYMETRIC RANGE: An off-shore species, in 9-49 m.

O0-5mm

TEXT-FIG, 3. Heterothyone ocnoides (Dendy). A, calcareous ring and related structures; B, deposits from tube feet;
C, deposits from introvert; D, deposits from tentacle digits; E, deposits from tentacle stems; F, small perforated
plates from body wall; G, cups from body wall; H, large scales (outline only).

ABBREVIATIONS: a.n., anterior notch; a.p.r., anterior process of radial piece; ir.p., interradial piece; mad., madre-
porite; mad. d., madreporic du_ct (stone canal); m.f,, muscle fibres; oes., oesophagus; p.p.r., posterior process of
radial piece; p.v., polian vesicle; r.p., radial piece; r.v., ring vessel.
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HaBITAT: Prefers sand or sandy mud; occasionally
found in mud. This species commonly occurs with
Placothuria huttoni and Heterothyone alba.

Family PSOLIDAE Perrier, 1902

DiacNosis: Body flattened, with well defined ventral
sole. Dorsal surface of body invested by imbricating
scales. Ventral sole soft, surrounded by tube feet.
Mouth and anus dorsally turned.

ReMARKS: This family comprises approximately 80
nominal species, and is in process of revision by the
writer, There are six genera, of which only one, Psolus,
is confirmed as present in the New Zealand region.
The distribution of Psolidium leads to the suggestion that
that genus also occurs in the New Zealand region.

Psolus Oken, 1815

Diagnosis: Tentacles 10. Dorsal surface of body

lacks tube feet.
TYPE-SPECIES: Holothuria phantapus Strussenfeldt.

RemMARKS: The inclusion of this genus in the New
Zealand fauna rests on the discovery by Mortensen
(1925) of a single specimen of a new species in the
northern part of New Zealand.

Psolus neozelanicus Mortensen

Psolus neozelanicus Mortensen, 1925, p. 362, figs 44, 45;
Dawbin, 1950, p. 35, pl. 1, fig. 2.

MATERIAL EXAMINED: None,

DiagnNosis: Dorsal surface with large scales, 4-5 between
mouth and anus, Mouth with five large interradial
valves; radial valves absent. Anal aperture surrounded
by 3-4 circles of small scales. Ventrolateral tube feet
in double rows; midventral radius naked.

ReMARKS: No further specimens of this species have
since been collected. P. neozelanicus shares some features
with P. squamatus Diiben and Koren, a widespread
species in the Eastern Pacific and Arctic regions. Both
have large dorsal scales and lack radial valves around
the mouth. A key to the Australasian psolids is given
by Pawson (1968Db).

DisTRIBUTION: Two miles east of North Cape.
BATHYMETRIC RANGE: 99 m.
HapitAT: Hard bottom (Mortensen, 1925).

Family PHYLLOPHORIDAE Oestergren, 1907, emend.
Pawson and Fell, 1965

Diagnosis: Body more or less naked, not enclosed by a
test. Calcareous ring complex, with posterior processes
composed of a mosaic of minute pieces. Calcareous
deposits generally small and inconspicuous.

REMARKS: The content of this family was altered
by Pawson and Fell (1965), for it is believed that the
structure of the calcareous ring is of more fundamental
importance than the number of tentacles, on which
latter character the older classification was based.
The effect upon the nomenclature of the New Zealand
fauna is not great. Neocucumella bicolumnata (Dendy
and Hindle) and Amphicyclus thomsoni (Hutton), both
New Zealand species, are now placed in the emended
family Cucumariidae and no longer belong in the
Phyllophoridae.

KEY TO THE SUBFAMILIES IN FAMILY PHYLLOPHORIDAE

1 (2) Radial pieces of calcareous ring with moderately long
posterior projections, which are divided into a few large
elements.......... PHYLLOPHORINAE Oestergren, 1907

2 (1) Calcareous ring with very long posterior projections;
ring and projections made up of a mosaic of minute
pieces.

3 (4) Tentacles 10................ THYONINAE Panning, 1949
4 (3) Tentacles 15-20 ... uuuerreiiiureeevninneeeninnns
SEMPERIELLINAE Heding and Panning, 1954
Only representatives of the Semperiellinae are at
present known from the New Zealand region. The
subfamilies Thyoninae and Phyllophorinae are chiefly
Northern Hemisphere groups with few representatives
in the southern oceans. The genus Lipotrapeza (Phyllo-
phorinae) has two of its three species in south-eastern
Australia; this genus may eventually be discovered
in the New Zealand fauna,

Subfamily SEMPERIELLINAE
Heding and Panning, 1949

Diagnosis: Calcareous ring with very long posterior
projections; both ring and projections made up of a
mosaic of minute pieces. Tentacles 15-20, Calcareous
deposits tables, each with a spire composed of two
or four rods.

RemaArks: This subfamily comprises five genera, two
of which occur in the New Zealand region. Phyrella
Heding and Panning, 1954, is well represented in eastern
Australia, and may occur in New Zealand waters.

KEYy To NEw ZEALAND GENERA IN SUBFAMILY
SEMPERIELLINAE

1 (2) Deposits tables with short, blunt, two-pillared spires and
few perforations.......... Neothyonidium Deichmann, 1938

2 (1) Deposits tables and plates, the tables each with a sharp
spire composed of two rods fused together, and many
perforations .........ooovunun. Pentadactyla Hutton, 1878

Neothyonidium Deichmann, 1938

Diacnosis: Tentacles 20, arranged in a single ring.
Deposits  exclusively two-pillared tables with few
perforations.

TYPE-SPECIES: Thyonidium hawaiiense Fisher,

REMARKS: Two species are found in New Zealand,
but neither of them is common. Neothyonidium dear-
matum (Dendy and Hindle) is also known from eastern
Australia. N. armatum Pawson was described (Pawson,
1965b) on the basis of Dominion Museum material
from Cook Strait.

KEY TO THE NEW ZEALAND SPECIES OF
GENUS Neothyonidium
1 (2) Deposits tables of average diameter 0.07 mm, present

only in anterior and posterior extremities of body. . .. ..
N. dearmatum (Dendy and Hindle)

2 (1) Deposits tables of average diameter 0.1 mm, present in
great numbers everywhere in body wall..............
N. armatum Pawson

Neothyonidium dearmatum (Dendy and Hindle)

Phyllophorus dearmatus Dendy and Hindle, 1907, p. 103, pl. 11,
figs 7, 8, pl. 12 fig. 15, pl. 13, fig. 20; Joshua, 1914, p. 4;
Mortensen, 1925, p. 353, figs 36, 37; Clark, 1938, p. 494,

Lipotrapeza dearmatus: Clark, 1946, p. 411; Dawbin, 1950,
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p. 39.
Neothyonidium dearmatum: Heding and Panning, 1954, p. 191,
fig. 93; Pawson, 1963, p. 24.
MATERIAL EXAMINED: 12 specimens. NZOI Sta. B 238,
3, B 649, 2; C 442, 1; C 652, 2; C 707, 4.

Dragnosis: Colour in alcohol dark brown. Deposits
absent from body wall except at anterior and posterior
extremities, where two-pillared tables of average diameter
0.07mm occur in small numbers; tables generally
with eight perforations,

DescripTION: All specimens dark brown, with numerous
scattered tube feet. Total length 35-65 mm. Anatomy
and deposits similar to those described by Dendy and
Hindle (1907) and Mortensen (1925).

REMARKS: Superficially this species resembles Penta-
dactyla longidentis Hutton (see p. 31), except that the
skin and tube feet are soft, while those of P. longidentis
are firm and prickly to touch. Joshua (1914) did not
describe the specimens that he found on the coast
of Victoria in Australia and attributed to this species;
he merely reported their presence there. Clark (1946)
doubted whether Joshua’s specimens were Neothyonidium
dearmatum.

DistriBUTION: In the New Zealand region the species
ranges from about 39° S to Foveaux Strait but is nowhere
common. It also may occur off Victoria, Australia.

BatayMeTRIC RANGE: An off-shore species, in 9-68 m.

Hasirar: The species has been collected from shelly
sand, shelly mud, and coarse polyzoan bottoms.

Neothyonidium armatum Pawson
Text-fig. 4
Neothyonidium armatum Pawson, 1965 b, p. 80, figs 12-19.

MATERIAL EXAMINED: 6 specimens and fragments.
NZOI Sta. B 559, 2; B 599, 2; C 461, fragments; C 520,
1. Dom. Mus, Sta. BS 180, 1.
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DisgNosis: Deposits numerous everywhere in  body
wall in form of two-pillared tables of average diameter
0.1 mm, with varying numbers of perforations in disc.
Colour in alcohol greyish-white with light brown patches.

DescriprioN (based on specimen from Dom. Mus.
Sta. BS 180; holotype of species). Body contracted,
plump, narrowing posteriorly to form well defined
tail 4mm in length. Total length 35mm, greatest
diameter 17 mm. Anterior end of body bluntly rounded.
Skin thin, firm, rough to touch. Tube feet scattered
over body, more numerous ventrally than elsewhere.
Colour in alcohol white dorsally, with scattered light
brown patches; ventral surface grey, with brown patches,
brown colour darker near posterior end of body. Tail
greyish white, tentacles grey, liberally speckled with
small dark brown spots. Tube feet visible as small
circular white spots.

Calcareous ring massive, tubular, with five interradial
and five radial pieces, all composed of a mosaic of
small fragments. Each radial with deep anterior notch
and long posterior processes; interradials sharply pointed
anteriorly, lacking posterior processes. Small components
of radials sub-rectangular; those of interradials polygonal
(Text-fig. 4A). Gonad a large tuft of richly branched
caeca (Text-fig. 4E). . :

Body wall with numerous two-pillared tables (Text-fig.
4G), most with eight perforations, although some have
more. Average length of tables 0.1 mm. Each with
short, two-pillared spire, pillars joined by one or two
crossbars, Near extreme anterior end of body tables
consistently irregular in shape, many in form of simple,
flat, perforated plates lacking spires (Text-fig. 4B).
Tentacle digits contain narrow rods of average length
0.16 mm. Rods occasionally branched, their expanded
extremities with up to six perforations (Text-fig. 4H).
Tentacle stems contain branched rods, mostly cruciform
in shape (Text-fig. 4F). Tube feet with well developed
end plates (Text-fig. 4D) surrounded by irregular
perforated plates of average length 0.09 mm; some
have two-pillared spires (Text-fig. 4C).

ADDITIONAL MATERIAL (specimens from NZOI Sta.
B 559, C 461, C 520). Two complete specimens of
total length 43mm and 53mm. Colour in alcohol
greyish white; otherwise closely similar to holotype.
Dissection of largest specimen revealed single large
polian vesicle and short stone canal.

RemMarks: The shape and structure of the calcareous
ring distinguishes this species from most of the others
in the genus Neothyonidium, although it is similar
to that of its New Zealand congener, N. dearmatum.
The New Zealand species are apparently related, but
are readily distinguishable on the basis of colour
and the structure of the calcareous deposits (see
key this page).

DistriBuTION: The holotype was collected in Cook
Strait (Pawson, 1965b). The species is recorded here
from west of Cape Egmont, Cook Strait, and south
of Christchurch.



idi { ¥ i ¥ ; B, tables from extreme
TexT-FIG. 4, Neothyonidium armatum Pawson. A, calcareous ring and related structures; B, ) tren
anterior end of boé)y; C, deposits from tube foof; D, end plate of tube foot; E, portion of gonad; F, cruciform
deposit from tentacle stem; G, tables from body wall; H, deposits from tentacle digits.

i ; i ; ir interradial piece; mad., madreporite; mad. d.,
ABBREVIATIONS: a.n., anterior notch; g. tub., genital tubule; ir, p., interradial piece; mad., rite;
madreporic duct (st,one canal); m.f, muscle fibres; oes., oesophagus; ph., pharynx; p.p.r., posterior process of
radial piece; p.v., polian vesicle; r.p., radial piece.
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BATﬁYMETRIC RANGE: 43-270m.

HABITAT: Shelly sandy mud, iron sand (off Cape Egmont),

Pentadactyla Hutton, 1878

DisGNosis:  Tentacles 20, arranged in  two rings.
Deposits tables and plates, the tables each with a sharp
spire composed of two rods fused together, and many
perforations.

TYPE-SPECIES: Thyone longidentis Hutton.

REMARKS: This genus comprises only two species,
the type from New Zealand, and Pentadactyla japonica
(von Marenzeller) from Japan.

Pentadactyla longidentis (Hutton)
Plate 2, Fig. 3

SYNONYMY: See Pawson (1963, p. 24).

~ MATERIAL EXAMINED: 73 specimens and fragments.

~ NZOI' Sta. A 435,2; A 445,2; B 217,2; B 277, 1; B 296,
11; B 464, 1; B 526, 1; B 540, 1; B 546, 1; B 551, 14;
C184,2;C186,8;C187,1;C218,1; C 259, 2; C 415,
1;C468, 1; C 593, fragments; C 780, 1; C 792, 1; C 839,
1; C850,2; C 864, 1. Dom. Mus. Sta. BS 130, 8; BS 135,
1; BS 181, 1; BS 194, 1; Cook Strait, 1; Wellington
Harbour, 1; Tasman Bay, 1; Akaroa Harbour, 1.

DiagNosis: Colour in life and in alcohol dark brown,
Body wall deposits very numerous oval to cruciform
spired plates 0.3mm in average length, together with
smooth plates 0.5Smm in average length. Tentacle
deposits perforated rods.

DEescrIPTION: See Pawson (1963, p. 24). Present
specimens of total length 22-65mm. In all specimens
tentacles retracted; body plump at centre, tapering
toward anterior and posterior ends, which are more
or less upturned, giving body a typical U-shape, with
ventral radius occupying greater curvature. Colour
dark brown overall, Body wall prickly to touch owing

to presence of numerous spired tables in skin and
tube feet.

REMARKS: This species is one of the more common
New Zealand holothurians, and is now well known.
The body shape is variable and this has caused some
confusion among earlier workers,

DisTrIBUTION: The species appears to range the entire
New Zealand coast, and is especially common in the
Cook Strait area. It is also recorded from the Chatham
 Rise, in bathyal depths.

 BATHYMETRIC RANGE: 5-720m.,

HABITAT: Substrate generally mud or muddy sand;
farely coarse muddy, shelly sand.

31,

Family CUCUMARIDAE Ludwig, 1894
emend. Pawson and Fell, 1965

DiagNosts: Body more or less naked, not enclosed
by a test. Calcareous ring simple, lacking posterior
processes. Deposits generally small and inconspicous,

ReEMARKS: This family is large, and embraces most
of the holothurians generally referred to as “cucuy-
marias”. The systematic status of certain groups
within the family remains somewhat confused, but
the continuing work of Panning (1949-1966) is steadily
eliminating the confusion. Three subfamilies were
included in this family by Pawson and Fell (1965),
All are represented in the New Zealand region.

KEY TO THE SUBFAMILIES OF FamiLy CucuMaRrIDAE

1 (2) More than 10 tentacles (15-25). Calcareous deposits of
body wall plates or tables

only or plates and cups.

3 (4) Deposits plates only ... -CUCUMARIINAE Panning, 1949
4 (3) Deposits plates and cups

COLOCHIRINAE Panning, 1949

Subfamily THYONIDIINAE Heding and
Panning, 1954

DiacnNosis: Tentacles 15-25. Calcareous deposits of
body wall plates or tables.

REMARKs: This subfamily is essentially cosmopolitan,
and is especially well represented in the western
Pacific Ocean. Two genera occur in the New Zealand
region; both also occur in Australian waters,

Key 10 THE NEW ZEALAND GENERA IN
SUBFAMILY THYONIDIINAE
1 (2) Tentacles 20 in a single ring. Deposits numerous spired
tables with eight perforations (four large and four small)
Neocucumella Pawson, 1962
2 (1) Tentacles 25 in 2 rings. Deposits rare; when present, in
form of spired tables with variable number of perfora-
tHons. .. Amphicyclus Bell, 1884

Neocucumella Pawson, 1962

Diacnosis: Tentacles 20, in a single ring, Calcareous
ring simple; radials each with pronounced anterior
notch; interradials small, with short blunt anterior
projections. Deposits tables, in form of disc with eight
perforations (four large and four small) surmounted
by a short two-pillared spire. Tube feet confined to
radii, arranged in double rows.

TYPE-SPECIES: Neocucumella bicolumnata (Dendy and
Hindle).

REMARKS: The genus is monotypic, and the single
species occurs in Australia and New Zealand, The
calcareous deposits of Neocucumella resemble those
of the Australian genus Mensamaria, but the former
genus has 20 tentacles, and the latter has 30.



Neocucumella bicolumnata (Dendy and Hindle)
Plate 1, Fig. 4

Pseudocucumis bicolumnatus Dendy and Hindle, 1907, p. 106,
pl. 11, fig. 6, pl. 12, figs 13, 14; Joshua and Creed, 1915,
19

p. 19.
Mensamaria bicolumnata: Clark, 1946, p. 406; Dawbin, 1950,

p. 38. .
Neocucumella bicolumnata: Pawson, 1962¢, p. 65; 1963, p. 22,
pl. 3, figs 1-3.
MATERIAL EXAMINED: 15 specimens. NZOI Sta. B 41,
2: B 53, 1; B 248, 1; C 666, 3. Dom. Mus. Sta. BS 22,
5; BS 130, 2; BS 150, 1.

Diagnosis: As for the genus.

REMARKS: All specimens conform well to the descrip-
tions given by Dendy and Hindle (1907) and Pawson
(1963). The total length ranges from 20 to 90 mm.
In alcohol the body wall is light brown to brick red;
tentacles are light red to dark brown.

DISTRIBUTION: N. bicolumnata ranges from Hawke
Bay in the north to Foveaux Strait in the south but
has never been taken in numbers. It is also recorded
from south-eastern Australia (Joshua and Creed, 1915).

BATHYMETRIC RANGE: An off-shore species, 7-239 m.

HABITAT: The species has been collected with shell,
gravel, stones, pebbly sand, and mud and shell, indicating
that a hard substrate is preferred.

Amphicyclus Bell, 1884

Dracgnosts: Tentacles 25. Tube feet confined to radii
in closely crowded rows, 8 to 10 rows in each radius.
Calcareous ring simple, interradials reduced. Cal-
careous deposits absent from body wall and tube feet,
apart from sucking discs. Introvert may contain small
numbers of two-columned tables of variable shape.

TYPE-SPECIES: Amphicyclus japonicus Bell.

ReMARKS: Heding and Panning (1954) include three
species in this genus. 4. thomsoni was formerly believed
to be common to Australia and New Zealand, but
Heding and Panning (1954) considered that the
Australian representatives constitute another (new)
species, A. mortenseni.

Amphicyclus thomsoni (Hutton)
Text-fig. 5; Plate 1, Figs 6, 7

Cucumaria thomsoni Hutton, 1878, p. 307; Dendy, 1896, p. 34,
Farquhar, 1898, p. 324.

Pseudocucumis thomsoni: Mortensen, 1925, p. 355, figs 38-40.

Mensamaria thomsoni: Clark, 1946, p. 406 (pars); Dawbin,
1950, p. 38.

Amphicyclus thomsoni: Heding and Panning, 1954, p. 88,
fig. 29 a-f; Pawson, 1962b, p. 65.

Not: Pseudocucumis thomsoni: Clark, 1938, p. 484 (= Amphi-
cyclus mortenseni Heding and Panning).

Mensamaria thomsoni: Clark, 1946, p. 406 (pars) (= Amphi-
cyclus mortenseni Heding and Panning).
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MATERIAL, EXAMINED: 121 specimens. NZOI Sta. B 41,
3; B 224, 3; B 270, 1; B 554, 4; C 652, 1; C 703, 40;
C 814, 8; C 844, 4; C 851, 1. Dom. Mus. Sta. BS 130,
2: BS 141, 29; BS 142, 17; Cook Strait, 2; North-east
Otago, 1; Foveaux Strait, 2; north of Kapiti Island, 1;
off Foxton, 2.

Diagnosis: Body pentagonal, with numerous transverse
wrinkles. Tube feet numerous, 8 to 10 rows in each
radius. Calcareous deposits present only in extremities,
in the form of irregular tables 0.04-0.08 mm in diameter
with numerous perforations.

DrscripTiON: Body fusiform, approximately pentagonal
in cross section. Total length 10-75 mm. Living and
preserved specimens yellowish to light brown; tube
feet and tentacles white. Body wall with large numbers
of transverse wrinkles. Tube feet very numerous, confined
to radii, arranged in simple double rows on introvert,
elsewhere on radii in 8 to 10 rows.

Tentacles 25, arranged in 2 concentric rings. Outer
ring is of 15 large tentacles, of which 2 dorsal tentacles
are smallest. Inner ring with 10 small tentacles, all
more or less equal in size. Mouth lies at base of funnel-
shaped depression.

Calcareous ring of five radial pieces and five slender,
needle-like interradials. Radials long and broad, each
with a conspicuous median notch and two lesser notches,
one to each side of the median notch. Shape of inter-
radials varies. Both radials and interradials with shallow
posterior notch. (Text-fig. 5B).

Oesophagus broad and muscular, narrowing rapidly
to merge with intestine. A ring of small papillae (function
unknown) surrounds junction of oesophagus and
intestine. Intestine narrow, thin-walled, describing a
poorly defined loop; cloaca enlarged. In some specimens
intestine straight, not looped (Text-fig. SA).

Two long, tubular, transparent polian vesicles arise
from ventral side of water vascular ring. Single stone
canal straight, supported by dorsal mesentery,
terminating in an oval madreporite. Stone canal tends
to run posteriorly in dorsal mesentery (Text-fig. SA).

Gonad a bunch of long, unbranched, intertwining
caeca, bright yellow or orange; in many specimens
caeca almost fill anterior half of body cavity. Genital
duct long, running along dorsal interradius close to
body wall, opening to exterior at tip of well defined
genital papilla which lies between the two mid-dorsal
tentacles in outer ring.

Respiratory trees feebly developed, arising from
anterior end of cloaca on ventral side. There are two
main trunks of equal length extending about % along
body cavity; respiratory tubules well branched.

Longitudinal muscles thick, broad in contracted
areas of body; elsewhere narrow and thin. Retractor |
muscles well developed, originating from longitudinal |
muscles half-way along body cavity, inserting into |
anterior notches of radial pieces of calcareous ring
Transverse muscles prominent in contracted areas
(Text-fig. 5A). All muscles light orange in colour
in contrast to overall white colour of peritoneum.

TEXT-FIG. 5. Amphicyclus thomsoni (Hutton). A, internal anatom

and interradial pieces of calcareous ring;
?BBREVIATIONS: a.n., anterior notch; an., anus; cl.,
. resp., left respiratory tree; mad., madreporite; m

y of adult dissected from dorsal side (portions of gonad r radi
C, tables from anterior end of body; D, deposits from %entacle:.m oved). B, radial

cloaca; g.d., genital duct; g. tub., genital tubule; int., intestine; ir. p., interradial piece;

ad. d., madreporic duct (stone canal); oes., oesophagus; i i i
orite y ' . s; p.v., pol ; ¥
longitudinal muscle; r.p., radial piece; tr, m., tranéverse muscpl)e. EUS; b.¥» polian vesicle; r.lm., radial



Calcareous deposits absent from most of body wall,
but tables (Text-fig. 5C) usually present in extreme
anterior and posterior regions. Table disc of irregular
outline, varying in size (0.04-0.08 mm diameter) and
number of perforations. Each table surmounted by a
spire composed of two short columns joined at top
by single crossbar. Mortensen (1925) described finely
branched elongate spicules from small papillae around
the mouth., Well developed end plates in tube feet.
Tentacles contain numerous spicules in digits, but none
in stems. Spicules rod-like (Text-fig. 5D), of average
length 0.08 mm, with few (no more than eight) per-
forations largely confined to enlarged extremities of rods.

ReEMARKS: The smaller specimens of this species do
not have their full complement of tentacles. Some have
as few as 17 tentacles. Mortensen (1925) noted that the
outer ring of tentacles is the first to form.

Clark (1938) recorded A. thomsoni from Western Aus-
tralia and Tasmania but indicated that the Australian
material might represent a different species. The New
Zealand and Australian forms differ in external appear-
ances but Clark (1938) could find no reliable differences
in the calcareous deposits or calcareous rings. Later,
Clark (1946) referred thomsoni to a new genus, Mensa-
maria, and suggested that perhaps two or three species
might be confused under the name thomsoni. Heding
and Panning (1954) finally referred the Australian
forms to a new species, mortenseni. It is evident, however,
that the species are closely related, in spite of their
apparently consistent difference in colour.

DistriButioN: From East Cape in the north to Foveaux
Strait in the south.

BATHYMETRIC RANGE: An ofl-shore species, 9—180 m.

HapiTAT: Usually collected from coarse, muddy, shelly
sand, but has been taken in mud and boulders. This
species tends to cover itself in sand and pieces of shell.

Subfamily CUCUMARIINAE Panning, 1949

DiagNosis: Tentacles 10. Deposits in body wall merely
plates, smooth or knobbed. Cups and spired plates
absent.

REMARKS: Most genera in this subfamily have a soft
body and some have a more or less well defined ventral
sole, indicating living habits similar to those of the
psolid holothurians. Three genera are now known
from the New Zealand region.

Key To THE NEW ZEALAND GENERA OF
SUBFAMILY CUCUMARIINAE

1 (2) Calcareous deposits very numerous oval knobbed
plates, with one end denticulate ............cvovuunn.
Pseudocnus Panning, 1949

2 (1) Deposits few simple plates, smooth or with very few
isolated spines.

3 (4) Tube feet scattered over dorsal surface of body. Tentacles
_ and tube feet with calcareous deposits. . .. ............
Psolidiella Mortensen, 1925

34

4 (3) Tube feet restricted to radii on dorsal surface of body.
Tentacles and tube feet lack calcareous deposits......
Pseundopsolus Ludwig, 1898

Pseudocnus Panning, 1949

DiagnNosis: Deposits in body wall a thick layer of
knobbed, oval plates, with narrower end denticulate.
Smaller circular knobbed plates may also occur.

TYPE-SPECIES: Cucumaria dubiosa Semper,

RemMARKs: Panning (1949, 1951, 1962) has revised
this genus, and in 1962 he included in Pseudocnus
several of the species he had formerly (1949) referred
to Stereoderma, including the Auckland and Campbell
Island species .S. leoninoides (Mortensen). More recently,
Panning (1964) declared that Stereoderma should be
regarded as monotypic, comprising only the North
American east coast species S. wnisemita (Stimpson).

Pseudocnus leoninoides (Mortensen)
Text-fig. 6

Cucumaria leonina: Dendy, 1909, p. 146, pl. 6, fig. 1a—c.

Cucumaria leoninoides: Mortensen, 1925, p. 338, fig. 27a-b;
Dawbin, 1950, p. 38.

Stereoderma leoninoides: Panning, 1949, p. 422; Pawson, 1961,
p. 16; 19654, p. 258,

Pseudocnus leoninoides: Panning, 1962, p. 74, fig. 12; Pawson,
1968b, p. 22.

MATERIAL ExAMINED: Eight specimens. Cape Exped.
Tagua Bay, 8.

DiagNosis: Body wall plates of average length 0,1 mm;
each plate with four large central perforations and many
smaller perforations.

DescripTioN: All specimens damaged, a result of
sudden contraction upon preservation. In most, portions
of viscera project through body wall; bodies twisted
and deformed, rendering successful dissection impossible.
Body more or less cucumiform, tapering abruptly to
anus at posterior end. Tentacles carried on transparent
introvert. Skin thick, rough, coriaceous, with numerous
deep transverse wrinkles. Total length of largest specimen
15 mm.

In alcohol body bright yellow, tentacles light orange.
Anus surrounded by five small anal teeth which are
virtually invisible in most specimens.

Tube feet present on introvert in five irregular rows,
but not visible elsewhere. Dendy (1909) states that
the tube feet are arranged in five well marked irregularly
double bands. Ten short, much branched tentacles
surround mouth., Two ventral tentacles smaller than
others. A brownish spot lies at base between each pair
of tentacles.

Body wall contains great numbers of small, knobbed,
perforated plates (Text-fig. 6C), oval to rectangular
in shape, of average length 0.1 mm. Plates usually
narrower at one end than other; narrow end denticulate,
broad and quite smooth. In skin, plates overlap closely,
with denticulate end pointing outward, projecting
above level of skin. Each plate with four large
perforations and several smaller perforations, but many

variations of this basic pattern occur. Near posterior
end of body plates tend to become even more irregular
in shape (Text-fig. 6B). Here stages in development
of plates can be seen.

Introvert contains irregular plates (Text-fig. 6A)
of 0.07 mm average length, with 3 to 10 perforations.
Introvert also contains small number of slightly branched
unperforated rods. Tentacles with large numbers of

rods (Text-fig. 6D) of 0.05mm average length; rods

dumb-bell shaped, enlarged ends with varying numbers
of small perforations. Tube feet contain well developed
end plates surrounded by deposits similar to those of
introvert and tentacles.
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TEXT-FIG. 6, Pseudocnus leoninoides (Mortensen)., A, deposits from introvert; B, deposits from extreme posterior end of body; C, knobbed
plates from body wall; D, deposits from tentacles.

RemMARKS: W. H. Dawbin (pers. comm.) noted that
“the bright strawberry red Cucumaria was abundant
in Carnley Harbour”. (Tagua Bay lies in Carnley
Harbour.) As there were no other specimens of
“Cucumaria” in the Cape Expedition collections,
I at first assumed that Pseudocnus leoninoides is in
fact strawberry red when alive. However, Mortensen
(1925) noted that Ocnus brevidentis var. carnleyensis
Dendy is particularly common in Carnley Harbour,
and is strawberry red in colour, It seems likely, then,
that this is the species to which Dawbin was referring,
even though no specimens of the species were collected.
Mortensen (1925) had seen live specimens of Pseudoc-



nus leoninoides but had made no colour notes. However,
he was almost sure that P. leoninoides was yellowish
white when alive.

P. leoninoides appears to be closely related to P.
laevigatus (Verrill), the latter species being circumpolar
in distribution and now known from Macquarie Island
(Pawson, 1968a). A fundamental difference between
the two species is that P. laevigatus is brood-protecting,
while P. Jeoninoides is not.

DiSTRIBUTION: The species is known from Carnley
Harbour in the Auckland Islands (Dendy, 1909;
Mortensen, 1925); Perseverance Harbour, Campbell
Island (Mortensen, 1925); the Snares Islands (Pawson,
1965¢); and approximately 150 miles NNE of Macquarie
Island (Pawson, 1968b). Mortensen (1925) described
two specimens taken live from a piece of floating brown
alga (Lessonia sp.) 1 mile east of the Auckland Islands.

BATHYMETRIC RANGE: 0-112 m.

HamiTAT: The species is usually found in intertidal
areas, concealed in rock crevices, but also appears
to live on seaweeds. The record of the single specimen
from a depth of 112 m (Pawson, 1968b) is interesting;;
further material may reveal that the deep-water specimens
represent a different species.

Psolidiella Mortensen, 1925

DiagNosis: Body Psolus-like in shape, with ventral
sole, but sole not sharply delimited from rest of body
by a sharp edge. Dorsal surface with numerous tube
feet which show no serial arrangement. Calcareous
deposits small plates up to 0.15mm in length.

TYPE-SPECIES: Psolidiella nigra Mortensen.

ReMARKS: Panning (1949) referred the species specta-
bilis (Ludwig) and mollis (Ludwig and Heding) to
this formerly monotypic genus, but later transferred
spectabilis to Hemioedema Herouard, 1929. Hickman
(1962) described a new species Psolidiella adhaerens
from Tasmania. Thus, the genus now embraces three
species, all of which are southern oceans forms.

Psolidiella nigra Mortensen
Text-fig, 7

Psolidiella nigra Mortensen, 1925, p. 360, figs 42, 43; Dawbin,
1950, p. 35, pl. 1, fig, 3; Panning, 1949, p, 424; 1961, p.192,
figs 1-4.
MATERIAL EXAMINED: Four specimens. Dom. Mus.
Otago Peninsula, 2; Menzies Bay, 2.

DIAGNoOSIS: Ventrolateral tube feet in four TOWS.
Dorsal surface black, ventral surface white,

DescripTioN: Mouth ventrally turned, anus subdorsal,
at tip of distinct posterior “tail”. Skin soft, thin, opaque.
Sole and tube feet white, dorsal surface black. Numerous
dorsal tube feet appear as small white spots, scattered
over entire dorsal surface. Tentacles black, with few
white spots.
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Sole delimited by tube feet of lateral ventral radii,
arranged in four crowded rows in each radius; tube
feet of mid-ventral radius in double row. Tentacles
10, mid-ventral pair smaller than others.

Calcareous ring (Text-fig. 7B) simple, well developed.
Radial pieces each with long, broad anterior process,
notched at anterior extremity. Posteriorly, radials
each with shallow notch. Interradial pieces with broad,
blunt anterior projections and V-shaped posterior
notches. A single spherical polian vesicle arises from
water vascular ring in left ventral interradius. Stone canal
short and straight, terminating in flocculate madreporite
(Text-fig. 7B).

Oesophagus thin-walled, dilated, narrowing into
intestine that describes two S-shaped loops and runs
to terminal anus (Text-fig. 7A). Posterior loop of
intestine and mesentery lie in left ventral interradius.
Respiratory trees short, copiously branched; left trunk
slightly longer than right.

Gonad a small number of short tubular caeca filled
with large eggs (Text-fig. 7A). Average diameter of
eggs 1.4 mm. Genital duct runs anteriorly in dorsal
mesentery and opens to exterior in mid-dorsal inter-
radius, near ring of tentacles. On inside of body wall,
ampullae of tube feet visible as small white spots.

Sole contains large numbers of plates and button-
like deposits closely crowded together but not over-
lapping. Plates (Text-fig. 7D) small (0.1-0.15 mm long),
oval to elongate, with small number of perforations.
Button-like deposits (Text-fig. 7J) of variable shape, with
3 to 10 large perforations. Various developmental
stages of buttons also present. Dorsal body wall with

deposits (Text-fig. 7I) similar in most respects to plates

in sole, but smaller (average length 0.11 mm) and
far less numerous.

Deposits in dorsal tube feet differ conspicuously
from those in ventral tube feet. End plates of dorsal
feet (Text-fig. 7G) with small number of angular perfora-
tions. Developmental stages of end plates also occur
(Text-fig. 7F). End plates surrounded by irregular
perforated rods and plates (Text-fig. 7K). End plates
of ventral feet circular, with numerous small perforations
(Text-fig. 7E). These end plates surrounded by irregular
deposits (Text-fig. 7H) similar to those of dorsal feet,
but with fewer perforations. Tentacles with many
perforated plates of variable shape; average length
0.12mm (Text-fig. 7C).

REMARKS: Mortensen (1925) illustrated pieces of the
calcareous ring of this species, but his figure did not
show the definite anterior notch of each radial piece.
As his specimens were completely contracted, the
posterior ‘““tail” was not in evidence.

DistrisuTion: The holotype described by Mortensen
(1925) was collected at Paterson Inlet, Stewart Island.
Panning (1961) described specimens from Menzies
Bay, Banks Peninsula. The new locality recorded here,
Sandfly Bay, Otago Peninsula, indicates that the species

S e e

figs F,G,J.K

O1mm

idi ora ] inter issected from dorsal side; B, calcareous
-FIG. 7. Psolidiella nigra Mortensen. A, internal anatomy of adult dissec S :
gi?aglgr;atesg sItrIuctureé;; C, deposits t;ror’n te‘liltalcltes ; GD, plgte? ftronfl 2(1)1116 c’l (])Er,s gilglugzageftl_og Yfrxggrgll ;Iggg pf(())scits,
i lopment of dorsal tube foot end plate; G, end plates fr sal (u 3 ! 1
Ebfltla%::;gacllin%g%eet; 1, plates from dorsal body wall;’J, button-like deposits from ventral sole; K, deposits
from dorsal tube feet.

ABBREVIATIONS: a.n., anterior notch; c.r., calcareous ring; g:d., ge.n.lt g. tub., genita e e
intestine; ir. p., interradial piece; 1. resp., left respiratory tree; 1. v. ir,, lelzft ventiléalle -H;tﬁ;ad;gfﬁallnlii éiiudinal
porite; mad. d., madreporic duct (stone canal); oes., oesophagus; p.v., polian ves e fi'ght"ventral o adiues
muscle; r.m., retractor muscle; r.p., radial piece; . resp., right respiratory tree; r.v. 1r.,

’ ’ ten,, tentacles.

al duct; g. tub., genital tubules; int.,
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is distributed along the east coast of the South Island
of New Zealand, but its habitat preferences probably
limit its distribution.

BATHYMETRIC RANGE: Intertidal,

HaABITAT: This species clings to rocks or ledges in
small crevices. It is apparently inconspicuous, and
prefers dark coloured substrates. “The black colour
must make this species very difficult to observe on the
dark rocks, where it lives, and thus afford it a most
effective protection” (Mortensen, 1925).

Pseudopsolus Ludwig, 1898

DiagNosis: Tube feet on dorsal surface restricted
to radii. Calcareous deposits scarce in body wall,
absent from tube feet and tentacles.

TYPE-SPECIES: Psolus macquariensis Dendy.

Remarks: This genus is monotypic. Pawson (1968a)
has shown that Bell’s (1908) species Pseudopsolus
ferrari does not belong in Pseudopsolus.

Pseudopsolus macquariensis (Dendy)

Psolus macquariensis D??;giy, 1896, p. 41, pl. 7, figs 70-72;
Farquhar, 1898, p. . ) )

Pseudopsolus macquariensis: Ludwig, 1898a, p. 49; Perrier,
1905, p. 111; Mortensen, 1925, p. 357, fig. 41; Dawbin,
1950, p. 35; Pawson, 1968a, p. 143, fig. L.

MATERIAL EXAMINED: None.
Diagnosis: As for the genus.

ReMARKS: This species is known from Macquqrie
Island (Dendy, 1898; Pawson, 1968a). Its inclusion
in the fauna of the New Zealand region rests on
Mortensen’s (1925) record of the species from Stewart
Island. However, Mortensen doubted the accuracy
of the labelling of the specimens, and it is not yet certain
that this species does actually occur in the New Zealand
region.

Subfamily COLOCHIRINAE Panning, 1949

DiacNosis: Tentacles 10, Calcareous deposits plates
and cups.

REMARKS: Both Clark (1923) and Deichmann (1948)
have shown conclusively that the genus Colochirus
Troschel, 1846 is an objective junior synonym of Pentacta
Goldfuss, 1820. Panning apparently erred in resurrecting
Colochirus in place of Pentacta and in basing the sub-
family (Colochirinae) upon that generic name. Although
Pentacta is now universally accepted as the valid generic
name, the subfamily name Colochirinae must be retained
in accordance with the Code of Zoological Nomen-
clature (article 40).
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Kry TO THE NEW ZEALAND GENERA IN
SUBFAMILY COLOCHIRINAE

its cups and smooth plates
1 () Calearcous depos P Trachythyone Studer, 1876

i d knobbed plates..........
2 (1) Calcareous deposits cups an p oS Eorbes, 1841

Trachythyone Studer, 1876
Diacnosis: Calcareous deposits cups and smooth plates.
Type-SPECIES: Trachythyone muricata Studer.

REMARKS: This widely distributed genus has two
New Zealand representatives, neither of which is common
in the New Zealand region. A closely related species,
T. macphersonae Pawson, occurs in the intertidal
zone at Macquarie Island.

KEy To THE NEW ZEALAND SPECIES OF Trachythyone

Deposits include large plates of variable shape, with
L@ n?gny perforations .............. T. amokurae (Mortensen)

2 (1) Plates small, with few perforations ..T. bollonsi (Mortensen)

Trachythyone amokurae (Mortensen)

Cucumaria amokurae Mortensen, 1925, p. 341, figs 29, 30a;
Dawbin, 1950, p. 38, pl. 2, fig. 13.
Trachythyone amokurae: Panning, 1949, p. 425.

MATERIAL EXAMINED : One specimen. NZOI Sta. C 653, 1.

DiacgnNosis: Skin thin, delicate. Deposits large plates
of variable shape, with many perforations. Blates
with smooth inner surface and coarse and spinose
outer surface. Plates overlain by small, irregular X-

shaped deposits (reduced cups). Small knobbed buttons

also present.

REMARKS: The single specimen examined conforms
well with Mortensen’s (1925) description, and needs
no further discussion here. Total length 9 mm. Colour
in alcohol light brown.

DISTRIBUTION: Mortensen’s (1925) specimens were
collected at Carnley Harbour in the Auckland Islands

and at Stewart Island. The present specimen from
south of Kaikoura somewhat extends the known
range of the species; probably it occurs around the

coast of the South Island.
BATHYMETRIC RANGE: An off-shore species, in 9-95 m.

HaBITAT: Mud, sandy mud, muddy shelly sand.

Trachythyone bollonsi (Mortensen)

Cucumaria bollonsi Mortensen, 1925, p. 345, fig. 32; Dawbin;

1950, p. 38, pl. 2, fig. 9. |
Trachythyone bollonsi: Panning, 1949, p. 425.

MATERIAL EXAMINED: None.

Diagrosis: Skin thin, delicate. Deposits small smooth
plates with few perforations; plates scattered, not
rudimentary

overlapping, Four-holed buttons and

cups overlie plates.

RemMARKS: This species appears to be closely related
to T. macphersonae Pawson, from Macquarie Island.
So far, T. bollonsi is known only from the type locality,
Cape Maria van Diemen in the north of New Zealand,
among algae on a rocky shore (Mortensen, 1925).

Ocnus Forbes, 1841

Diacnosis: Calcareous deposits cups and knobbed
plates of two types. '

TYPE-SPECIES: Ocnus brunneus Forbes.

ReMARKS: Three species are known from the New
Zealand region. They are superficially similar externally,
but can readily be distinguished on the basis of their
calcareous deposits.

Key T0 NEW ZEALAND SPECIES OF THE
GENUS Ocnus

1 (2) Deposits include large, coarse, overlapping scales, beset
with numerous knobs O. farquhari (Mortensen)
2 (1) No such scales present.
3 (49 Deposits include knobbed plates, typically with 4
primary perforations and 12 marginal knobs. . ........
0. calcarea (Dendy)

4 (3) Deposits include knobbed plates, typically with 4 primary
perforations and 10 marginal knobs. . O. brevidentis (Hutton)

..........

Ocnus farquhari (Mortensen)

Cucumaria farquhari Mortensen, 1925, p. 343, figs 30b, 31;
Dawbin, 1950, p. 38, pl. 2, fig. 12.
Ocnus farquhari: Panning, 1949, p. 437.

MATERIAL EXAMINED: None.

Diacnosis: Deposits include large, coarse, overlapping
scales beset with numerous knobs, spinous cups with
thorny edges, and buttons with round knobs. Ventral
tube feet in three biserial rows. Dorsal surface black;
elsewhere white,

ReMARks: The species is known so far from only
two specimens collected in 99 m, off North Cape,
on a hard bottom (Mortensen, 1925).

Ocnus calcarea (Dendy)
Plate 1, Fig. 5

Colochirus calcarea Dendy, 1896, p. 38, pl. 5, figs 44-53; Farqu-
har, 1898, p. 325.

Colochirus brevidentis: Ludwig, 1898b, p. 442, pl. 26, figs 2229,

Cucumaria calcarea: Mortensen, 1925, p, 335, fig. 26a—d
Dawbin, 1950, p. 38, pl. 2, fig. 11.

Ocnuts calcarea: Panning, 1949, p, 437,

3

MATERIAL EXAMINED: None.

DiagNosts: Deposits include knobbed plates, typically
with 4 primary perforations (2 large and 2 small),
and 12 marginal knobs; knobbed cups and perforated
pblates also present.

Remarks: Mortensen (1925) demonstrated conclusively
that O. calcarea can readily be distinguished from O.
brevidentis (Hutton).
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DistriButiON: Although O. calcarea is not a common
species, it has been recorded from Auckland, Wellington,
and Stewart Island in the New Zealand region, and also
from Juan Fernandez (Ludwig, 1898b).

BATHYMETRIC RANGE: 0-27 m.

HABITAT: Rock, seaweed holdfasfé, gravel,

Ocnus brevidentis (Hutton)
Text-fig. 8; Plate 2, Fig. 1

Thyone brevidentis Hutton, 1872, p. 16,
Pentadactyla brevidentis: Hutton, 1878, p. 307,
. Colochirus brevidentis: Dendy, 1896, p. 40, pl. 5, figs 54-61;

Farquhar, 1898, p. 325.

Cucumaria brevidentis: Perrier, 1905, p. 110; Dendy and Hindle,
1907, p. 99; Mortensen, 1925, p, 31, fig. 26 a-b; Dawbin,
1950, p. 38, pl. 2, fig. 10.

Ocnus brevidentis: Panning, 1949, p. 437, fig. 32; Pawson,
1968b, p. 22.

Not Colochirus caleareus Dendy, 1896, or Colochirus brevi-
dentis: Ludwig, 1898b, p. 442, pl, 26, figs 22-29 (= Ocnus
calcarea (Dendy)).

MATERIAL EXAMINED: 35 specimens. NZOI Sta. C 608,
2; C 703, 11. Dom. Mus. Foveaux Strait, 5; Stewart
Island, 5; Dusky Sound, 1; Auckland, 1. Chatham
Islands Exped. 9, 2; 15, 1; 34, 6. Cape Exped., No. 1
Station Inlet, 1. :

DrAGNosis: Deposits include knobbed plates, typically
with 4 primary perforations and 10 marginal knobs;
knobbed cups and curved perforated rods also present.

DescripTiON: All  specimens but one completely
contracted. Total length 6-20 mm. Body sausage-
shaped, bluntly rounded anteriorly and posteriorly.
Skin thick, coriaceous. Colour in life pink; in alcohol
some specimens white, others light brown; tentacles
light brown in preserved specimens.

Mouth circular, Two ventral tentacles considerably
smaller than others, Tube feet numerous, crowded
over entire ventral surface, except at anterior and
posterior extremities; feet scattered over dorsal surface.

Calcareous ring simple, composed of 10 small pieces.
Radials notched anteriorly for insertion of retractor
muscles. Each interradial with short, blunt, anterior
process. Oesophagus short, thick-walled, narrowing
abruptly to pass into convoluted intestine, which des-
cribes an S-shaped loop and runs to the undifferentiated
cloaca (Text-fig. 8A).

A single polian vesicle arises from water vascular
ring in left ventral interradius. Polian vesicle elongate,
swollen distally. Loosely coiled stone canal runs
anteriorly in dorsal mesentery (Text-fig, 8A), terminating
in minute nodular madreporite. Respiratory irees
well developed; two main trunks each give rise to
small number of long, branching, filamentous respira-
tory tubules. Right trunk about twice as long as left,
extending about % along body cavity.

Gonad a bunch of unbranched tubular caeca which
lie tangled around oesophagus and intestine. Genital
duct lies in dorsal mesentery, opening to exterior at
an indistinct genital pore in dorsal interradius immedi-



ately posterior to ring of tentacles. Longitudinal muscles
and retractor muscles as broad straps; transverse muscles
well developed (Text-fig. 8A).

Body wall thick and hard, containing great numbers
of knobbed plates, knobbed cups, and curved perforated
rods. Knobbed plates (Text-fig. 8D) oval, of 0.08 mm
average length. Each plate typically with four primary
perforations of equal size; some have a few additional
smaller perforations. Margin of each plate carries
conspicuous knobs, usually 10, but number varies
between 8 and 11. Central area of plates with one to
four knobs. o

Cups knobbed, shallow, oval to rectangular, 0.08 mm
in average length (Text-fig. 8C). Cups with many
perforations, knobbed on one side only. Curved per-
forated rods (Text-fig. 8B) of 0.11 mm average length
scattered in body wall, far less numerous than cups or
plates.

Digits and stems of tentacles contain large numbers
of irregular perforated plates and rod-like spicules
with 4-18 perforations (Text-fig. 8E). Tube feet with
well developed end plates, surrounded by deposits
similar to plates in body wall.

DISTRIBUTION:; Records show that this species occurs
all around the coast of New Zealand, and also at the
Auckland Islands, Antipodes Islands, and the Chatham
Islands.

BATHYMETRIC RANGE: 0-465 m.

HapiTaT: Inshore, the species has been collected from
rocks and the holdfasts of brown seaweeds. Off-shore,
the substrate may be boulders, sand, or gravel.

Order DACTYLOCHIROTIDA
Pawson and Fell, 19635

Diagnosis: Tentacles 8-30, not branched but digitiform
or digitate, digits sometimes bifurcate. Body enclosed
in a test comprising imbricating plates. Calcareous
ring simple, lacking complex posterior processes.

REMARKS: This order was erected to accommodate
several genera of holothurians, formerly scattered
through the Order Dendrochirotida, which share
the important antomical features mentioned in the
above diagnosis. The order comprises the families
Ypsilothuriidae Heding, 1942, Rhopalodinidae Perrier,
1902, and Vaneyellidae Pawson and Fell, 1965. Of these
one family, the Ypsilothuriidae, is so far known from
the New Zealand region. :

Family YPSILOTHURIIDAE Heding, 1942

Diagnosis: Spherical to U-shaped holothurians, with
8 to 10 tentacles, of which 2 are much larger than the
others. Calcarecous deposits large plates, each with
a spiny spire. Tube feet not well developed, usually
placed along radii. (Partly after Heding, 1942.)
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RemARrkS: For remarks on this family see Pawson,
1965¢ p. 5. Two species, Ypsilothuria bitentaculata
(Ludwig) and Echinocucumis hispida (Barrett), are
known from the bathyal of New Zealand. Both are
described and illustrated in Pawson (1965e¢).

Yypsilothuria Pei‘rier, 1876 }8

DragNosis: Tentacles eight, lateral tentacles enlarged.
Body U-shaped, mouth and anus dorsal. Body invested
in large (1 mm diameter), thick scales composed of many
layers of calcareous material. Each scale carries a
long spire at or near its centre.

TYPE-SPECIES: Y. talismani Perrier.

Ypsilothuria bitentaculata (Ludwig)
SYNONYMY: See Pawson, 1965e, fig. 6.

MATERIAL EXAMINED: Three specimens and fragments.
Dom. Mus. Sta. BS 201, 2 4+ fragment; BS 202, 1 -+
fragment.

REMARKS: For description of this material, see Pawson,
1965e, p. 6.

DistriBUTION: This species is circum-Pacific in distri-
bution, with a variety occurring in the Atlantic Ocean.
In the New Zealand region it has so far been collected
only off Taiaroa Head, Otago, but presumably it occurs
in other bathyal areas around New Zealand.

BATHYMETRIC RANGE: 135-4,000 m.

HABITAT: Mud.

Echinocucumis Sars, 1859

Diagnosis: Tentacles 10, unequal in size. Body spherical;
mouth and anus placed at ends of non-retractile tubes.
Tube feet scarce, slender, restricted to ambulacra.
Body invested in large scales (1 mm diameter) made up
of a single layer of calcareous material, never multi-
layered. Most scales with single long spire placed near
margin,

TYPE-SPECIES | Echinocucumis hispida (Barrett),

Echinocucumis hispida (Barrett)

SyNONYMY: See Pawson, 1965e, p.8.
MATERIAL ExaMINED : Two specimens, NZOI Sta. C 603, 2.

REMARKS: New Zealand material of this widespread
species differs in some respects (Pawson, 1965¢) from
northern specimens. Further material may show that
the New Zealand specimens represent a new species.

DisTRIBUTION: North-eastern Atlantic and West Indian
region (Deichmann, 1930). In New Zealand known so
far from the Chatham Rise.

BATHYMETRIC RANGE: 50-1,400 m,

TEXT-FIG. 8. Ocnuts brevidentis (Hutton). A, internal i
LA, tomy of adult dissected from left tral sid 'tions
of gonad removed); B, perforated rods from bod vall; e T s
; B, y wall; C, knobbed cups from body wall; D, k
from body wall; E, deposits from tentacles. Y > D knobbed plates

ABB 0 . - . 1 . 3 H
duc?‘zs\,/tlggéogsﬁa?;]"’ anus; (1:..1., calcareous ring; g.d., genital duct; g. tub., genital tubule; mad. d., madreporic;
3 PV, po .1an_\{e31cle; r.l.m., radial longitudinal muscle; r.m., retractor muscle; r. resp., right
respiratory tree; ten., tentacle; tr, m., transverse muscle, ’
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Subclass APODACEA Brandt, 1835
(Nomen translatum Pawson and Fell, 1965)

Diagnosis: Tentacles simple, digitate or pinnate. Tube
feet markedly reduced or, more usually, lacking al-
together. No introvert, hence retractor muscles lacking.
Deposits may include anchors and anchor-plates.

KEY TO THE ORDERS IN SUBCLASS APODACEA

1 (2) Body cylindrical, Respiratory trees and anal papillae
lacking. Deposits often include wheels..............
APODIDA Brandt, 1835

2 (1) Body fusiform, often with tapering caudal portion.
Respiratory trees and anal papillae present. Wheels
lacking......oooviiiiinen MOLPADIDA Haeckel, 1896

Although the two orders included within this subclass
share several unusual features, it is quite possible that
they are not closely related to each other; the shared
characters may have arisen from evolutionary con-
vergence. Certain anatomical features of members of the
order Molpadida ally the group to the dendrochirotacean

holothurians.

Order APODIDA Brandt, 1835

DiacNosis: Body vermiform, with smooth, rough,
or warty surface. Tube feet (except for tentacles) totally
absent. Anal papillae, tentacle ampullae, and res-
piratory trees absent. Tentacles 10-25, simple digitate
or pinnate. Calcareous deposits may include anchors
and wheels, or are absent altogether.

REMARKS: Apodous holothurians are found in all seas,
to depths of about 5,000 m. They are especially common
in shallow waters in the Indo-west Pacific. It is currently
believed that apodous holothurians were derived from
dendrochirotids by loss of various structures. The
internal anatomy is very simple. As respiratory trees
are absent, respiration must take place through the
usually thin body wall. Most apodids are burrowing
forms.

Of the three families in this order, the Myriotrochidae
does not occur in the New Zealand region; this family
is mostly restricted to the boreal region, although one
species is known from near the equator.

Key 70 NEW ZEALAND FAMILIES OF THE ORDER APODIDA
1 (2) Deposits include anchors and anchor-plates ..........
SYNAPTIDAE Burmeister, 1837

2 (1) Deposits include wheels with six spokes arranged in
papillae or scattered in the body wall. Sigmoid or C-

shaped rods may also be present......o.cooovenvinn
CHIRIDOTIDAE Oestergren, 1898

Family SYNAPTIDAE Burmeister, 1837

DiaGNosis: Calcareous deposits as anchors and anchor-
plates. Tentacle stalk cylindrical or terete, not becoming
widened distally, either with digits along each side for
most of its length (pinnate), or with only one or two
digits along each side near the tip (digitate).
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REMARKS: This large family is represented in New Zea-
land by two genera and two species.

Kry 10 NEW ZEALAND GENERA OF SYNAPTIDAE

1 (2) Anchor-plates more or less elongate and irregular in
outline, with few (25-50) perforations, of which two near
centre of plate are usually conspicuously larger than
others Rynkatorpa Rowe and Pawson, 1967

2 (1) Anchor-plates usually rounded, with numerous perfora-
tions; central perforations not conspicuously larger
than others ............c.v. Protankyra Oestergren, 1898

Rynkatorpa Rowe and Pawson, 1967

DiacNosis: Anchors and anchor-plates all of one kind; -

anchors mnot conspicuously asymmetrical. Anchor-
plates more or less elongate and irregular in outline
with few (25-50) perforations, of which two near centre
of plate are conspicuously larger than others. Perforations
with smooth or spinous margins. Polian vesicles
usually one to three (except in R. uncinata, which has
four or five).

TYPE-SPECIES: Rynkatorpa hickmani Rowe and Pawson.

Remarks: This genus was erected (Rowe and Pawson,
1967) to accommodate a group of species (formerly
referred to Protankyra) that shares characters of the
calcareous deposits and polian vesicles. Rowe and
Pawson (1967) allied them partly to Protankyra and
partly to Labidoplax. The New Zealand species P.
uncinata (Hutton) appears to fall between Rynkatorpa
and Protankyra, differing from the former genus in
having more numerous polian vesicles, and from the
latter in having anchor-plates of a unique type. How-
ever, polian vesicle numbers have often proved to be
unreliable as diagnostic characters, and Rowe and
Pawson (1967) preferred to rely more heavily on the
structure of the anchor-plates in placing R. uncinata.

Rynkatorpa uncinata (Hutton)

Synapta uncinata Hutton, 1872, p. 17; Theel, 1886, p. 27;
Dendy, 1896, p. 25; Farquhar, 1898, p. 325.

Synapta inaequalis Hutton, 1872, p. 17,

Protankyra uncinata: Mortensen, 1925, p. 367, figs 48-51;
Heding, 1928, p. 252; Dawbin, 1950, p. 40; Pawson, 1963,

p. 4, pl. 1.

Rynkatorpa uncinata: Rowe and Pawson, 1967, p. 31.
MATERIAL ExXAMINED: 83 specimens and fragments.
NZOI Sta. B21, 1; B 54, 1; B 296, 2; B 547, 1; B 646, 6;
B 647, 2; B 695, 2; C 183, 16 + fragments; C 209, 1;
C 381, 1; C 787, 3; C 826, 1; C 851, 29 + fragments.
Dom. Mus. Sta. BS 135, 1; BS 174, 5; BS 194, 7; Foveaux
Strait, 1; Tasman Bay, 1; Wellington Harbour, 2.

Diacnosis: Tentacles 12, with sensory cups and 4
terminal digits. Colour in life white to reddish-brown.
Anchors small (0.3-0.5 mm long), usually symmetrical,
with unbranched finely toothed stock; arms with few
serrations or none. Anchor-plates oval or rectangular
with many large perforations. Ciliated funnels slipper-
shaped, numerous.

DESCRIPTION: Most specimens in collection contracted;
total length 20-100 mm. Colour generally light reddish

brown. This species has been described in detail by
Mortensen (1925) and Pawson (1963).

DISTRIBUTION: Apparently occurs all around the New
Zealand coast, being known from the Hauraki Gulf in
the north to Stewart Island in the south.

BATHYMETRIC RANGE: An off-shore species, in 12-128 m.

HaAsrrAT: Mud to muddy sand.

Protankyra Oestergren, 1898
(emend. Rowe and Pawson, 1967)

DiaGNosis:  Anchors and anchor-plates of one or
more kinds; anchors sometimes asymmetrical. Anchor-
plates usually rounded, with numerous perforations
of which central perforations not conspicuously largel,'
than' others. Perforations with smooth or spinous
margins. Usually more than three polian vesicles.

TyYPE SPECIES: Synapta abyssicola Theel (= Synapta
brychia Verrill),

R.EM{ARK§I This genus is essentially cosmopolitan in
distribution, embracing approximately 30 species.

Protankyra rigida Pawson
Text-fig. 9
Protankyra rigida Pawson, 1965 b, p. 75, figs 1-3,
MATERIAL EXAMINED : One specimen, NZOI Sta. C 166, 1,

DIAGNOS‘IS: Body elongate, approximately cylindrical.
Colour in alcohol buff, with numerous large white
spots. Anchors large (1.0-1.2 mm long) and symmetrical ;
arms with 10-14 serrations; stock unbranched and
finely toothed. Anchor-plates also large, oval, with many
small perforations.

DescripTioN: Holotype contracted, tentacles completely
retracted. Total length 39 mm, diameter at anterior end
9 mm, Body elongate, cylindrical, interradial areas
raised, each with 60 or fewer anchors and anchor-plates,
clearly visible as white spots to 1.2 mm in diameter.

Anchor-plates diminish in size toward posterior end of

body;. they are lacking from extreme anterior and

Eois%erlor ends of body. Radii naked. Colour in alcohol
uff.

.Anchors symmetrical, with long sharply pointed arms
with 10-14 serrations on upper edges (Text-fig. 9A,D).
Stock unbranched, with closely aggregated te,eth
irregularly arranged (Text-fig. 9B). Length usuall};
greater than | mm; maximum length 1.2 mm.

Anchor-plates (Text-fig. 9E) approximately oval,
0.7-1.0 mm long and 0.5-0.7 mm broad; perforations
small, round, numerous (60-110 per plate); some
central perforations may have 1-5 small indentations.
No true bridge for support of anchor, but supporting
area is distinguishable, having smaller, more scattered
perforations,

Radial longitudinal muscles with large numbers of
oval to elongate miliary granules (Text-fig. 9C) 0.015-
0.03 mm in length, arranged in irregular rows, parallel
to longitudinal axes of muscles.

REMfARKs: Although this species is based on a single
specimen, it is clearly distinguishable from most species
of the genus by the very large size of its anchors and
anchor-plates. The nearest relative appears to be
Protankyra denticulata - Koehler and Vaney (1905),
also known from a single specimen from a depth of
738 m off Madras, India. Although the anchors are of
approximately the same length in both species, the
§haft in P, denticulata is rather more massive than that
in P. rigida (ratio shaft width : anchor length in P.
denticulata is 1 : 6, and in P. rigida the ratio is 1 : 10).
In P. denticulata the anchor arms are broader and shorter
than they are in P. rigida, and they carry fewer serrations.
The anchor-plates of both species are of approximately
the same size and shape, but in P. denticulata the larger
perforations tend to be centrally placed, while in P.
rigida they are near the margin of each plate.

The only other synaptid known from New Zealand,
Rynkatorpa uncinata (Hutton), differs from Protankyra
rigida in having small anchors 0.3-0.5 mm long and
anchor-plates with few and large perforations,

TEXT-F 2 a 1igl W i
FIG. 9. Protankyra rigida Pawson, A, anchor; B, detail of anchor stock; C, miliary granules from longitudinal muscles; D, detail of anchor

arm (same scale as B);
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E, anchor-plates.



DistriBuTION: Holotype taken from' west of Cape
Egmont.

BATHYMETRIC RANGE: 180-270 m.

HABITAT: Soft grey mud.

Family CHIRIDOTIDAE Oestergren, 1898

DiagNosis: Calcareous deposits absent, or as six-
spoked wheels; sigmoid or C-shaped rods may or may
not be present. Tentacles with short stall<‘s,. becoming
widened distally, where they bear 3 to 10 digits on each
side (peltato-digitate).

REMARKS: Three genera and seven species of this family
are known from the New Zealand region.

KEyY To THE NEW ZEALAND GENERA IN FAMILY
CHIRIDOTIDAE :

d its absent from the body wall........
1 @) Caloareous deposits Kolostoneura Becher, 1909

2 (1) Calcareous deposits present,

y d in small heaps. Sigmoid rods absent.
3 (9 Wheels arranged in s : P Chiridota Eschscholtz, 1829

4 (3) Wheels scattered or arranged in loose heaps, or some-
times so scattered as to be easily overlooked, Slgmpld
rodspresent ..........ceiinin Trochodota Ludwig, 1892

Kolostoneura Becher, 1909

DiaGNosis: Calcerous deposits absent. Tentacles 10.
General features of anatomy similar to those in genus
Trochodota Ludwig.

TYPE-SPECIES ! Rhabdomolgus novaezealandiae Dendy and
Hindle.

ReMARKS: The genus is monotypic. Clark (1921) believed
that Kolostoneura may be regarded as a Trochodota
lacking wheels and hooks. Mortensen’s (1925) discpvery
of sigmoid hooks in some pathological specimens
from Plimmerton lends much support to Clark’s theory.
The genus forms a parallel to Anapta and Achiridota,
which appear to have been derived from Lepfosynapfa
and Chiridota respectively by loss of calcareous deposits.

Kolostoneura novaezealandiae (Dendy and Hindle)

Rhabdomolgus novaezealandiae Dendy and Hindle, 1907, p. 113,
pl. 11, figs 1-4, pl. 13, figs 16, 17, pl. 14, figs 22-29.

Kolostoneura novaezealandiae: Becher, 1909, p. 33; Clark, 1921,
p. 164; Mortensen, 1925, p. 383; Dawbin, 1950, p. 40;
Pawson, 1963, p. 7.

MATERIAL EXAMINED: 4 specimens. Dom. Mus. Sta.
BS 130, 1; Menzies Bay, Banks Peninsula, 2; Cape
Exped., No. 1 Station Inlet, Auckland Islands, 1.

Diacnosis: Colour in life white or pinkish brown;
transparent; white transparent in alcohol. Tentacles
pinnate, occasionally containing calcareous deposits.

REMARKS: This species was fully described by Dendy and
Hindle (1907). Individuals may reach a length of 100-
150 mm.

DistriBuTioN: Auckland to Stewart Island and the
Chatham Islands.

BATHYMETRIC RANGE: Intertidal.

HaiTAT; Under rocks in mud or sand.

Chiridota Eschscholtz, 1829

DiagNosis: Tentacles 12. Polian vesicles numerous.
Deposits six-spoked wheels aggregated :int.o papillae.
No sigmoid deposits, but small curved rods with e.nlarged
ends may be present, and minute lenticular bodies may
occur in longitudinal muscles.

ReMaRrKs: This genus is represented in the New Zealand
region by four species. One, Chiridota gigas, is also
known from Australia.

Key To THE NEW ZEALAND SPECIES OF GENUS Chiridota

1 (4) Thick rods with spinous extremities present in skin.

2 (3) Radial pieces of calcareous ring perforated. Wl}eels
arranged in discrete papillae. ....... C. mortenseni Pawson

3 (2) Radial pieces of calcareous ring not perforated, Wheel
papillae merge as vermiform aggregations of wheels
near the middie of the body. ...C. gigas Dendy and Hindle

4 (1) Spinous rods absent,

5 (6) Colour in life black with white spots, ranging to white
overall, Miliary granules present in radial muscles .. ..
C. nigra Mortensen

6 (5) Colour white transparent. Miliary granules absent from
radial muscles................ C. carnleyensis Mortensen
Chiridota mortenseni Pawson

Chiridota mortenseni Pawson, 1962b, p. 61-64, figs 1-5.

MATERIAL EXAMINED: None.

Diagnosis: Light red alive, orange-brown in alcohol.
Wheel papillae numerous in dorsal interradii, scattered
ventrally, Wheels confined to papillae. Spinous roc.1s
(average length 0.1 mm), present in small 11umber§ in
skin, Tentacle rods smooth, not extensively bifurcating.

ReMARKS: No further specimens of this species have b.een
examined by the writer. It may be a synonym of C. gigas
Dendy and Hindle (see below).

DISTRIBUTION: Known only from the type locality,
Little Papanui, Otago.

BATHYMETRIC RANGE: Intertidal.

HagiTaT: Under stones on sand.

Chiridota gigas Dendy and Hindle
 Chiridota gigas Dendy and Hindle, 1907, p. 110, pl. 12,

figs 9-11; Joshua, 1914, p. 7; Mortensen, 1925, p. 370,
ﬁg. 53; Clark, 1946, p. 457; Dawbin, 1950, p. 40, pl. 2, fig.
2.

MATERIAL EXAMINED : None,

Diacnosis: Wheel papillae numerous, irregularly scat-
tered, circular anteriorly and posteriorly, but forming
vermiform prominences near the middle of the body.
Calcareous ring of 12 pieces, the radials rounded anteri-
orly, interradials ovoid. Radials not perforated for
passage of radial nerve.

REeMARKS: This species is apparently rare in the New
Zealand region, being known from two specimens.
Joshua (1914) recorded specimens from Victoria, noting
that the colour is bright scarlet, with prominent white
papillae (wheel papillae). Hickman (1962) recorded speci-
mens from Tasmania; they were yellowish-pink anteri-
orly, merging into dark red posteriorly.

When Dendy and Hindle (1907) described the holotype
of this species, they emphasised the fact that the radial
pieces of the calcareous ring were ovoid in shape, lack-
ing perforations for the radial nerves, and lacking
posterior notches. Joshua (1914) did not refer to the
calcareous ring in his material, but Hickman (1962) noted
that specimens he identified as C. gigas had well de-
veloped radial pieces in the calcareous ring, with per-
forations and posterior notches, Hickman’s material
closely resembled the specimen described as C.
mortenseni (Pawson, 1962b.) If Dendy and Hindle’s
(1907) description of C. gigas is correct, then this is the
only species in the large genus Chiridota that lacks
perforations in the radial pieces of the calcareous ring.
If their description is inaccurate or if their specimen
was deformed in some way, then C. mortenseni Pawson
may ultimately be synonymised with C. gigas, even
though the former species differs in colour and has far
fewer polian vesicles (7) than the latter (19-25). In
general, Dendy and Hindle’s work has proved to be
thoroughly reliable, and I am unwilling to synonymise
C. gigas and C. mortenseni until further material becomes
available. (I have not been able to locate Dendy and
Hindle’s type material for re-examination.)

DistrIBUTION: The type specimen was recorded from the
Chatham Islands. Mortensen (1925) examined a speci-
men from Dusky Sound. Joshua (1914) and Clark (1946)
report the species from various localities about Victoria
and north-eastern Tasmania. Hickman (1962) recorded
further material from Tasmania.

Chiridota nigra Mortensen
Text-fig. 10; Plate 2, fig. 4

Chiridota gigas: Benham, 1909, p. 73.
Chiridota nigra Mortensen, 1925, p. 371, figs 54-57; Dawbin,
1950, p. 40, pl. 2, fig. 21,

MATERIAL EXAMINED: 36 specimens. NZOI Sta. B 217, 3;
B 218, 1; B 576, 1. Dom. Mus. Sta. BS 141, 26; BS 180,
3; North Point, Chalky Inlet, 2.

Diacnosis: Dorsal surface generally black with white
spots; ventral surface greyish-white. Dorsal skin usually
peels off to reveal white undersurface. Wheel papillae few,
large, and confined to three dorsal interradii. Spinous

rods lacking. Tentacles contain bracket-shaped rods
0.03-0.05 mm long,

DescrIpTION: All specimens large, largest 180 mm long,
8 mm in diameter at anterior end. Two specimens from
Chalky Inlet uniformly wine-coloured, others black
with white spots dorsally, greyish ventrally. In con-
tracted specimens skin thick, with numerous transverse
wrinkles; in relaxed specimens skin thin, smooth. White
spots are wheel papillae, arranged in single irregular
rows in dorsal interradii.

Mouth circular, in centre of small funnel-shaped
depression, surrounded by ring of 12 tentacles. Stems of
tentacles greyish-black, digits white. Each tentacle with
five pairs of digits which increase in length toward
distal extremity of tentacle, terminal pair being longest,
about twice as long as proximal pair. Outer surface of
tentacle with distinctive pattern of small polygonal areas
(Text-fig. 10B).

Calcareous ring firm, composed of 12 pieces. Radials
perforated for passage of radial nerve, with sharp
anterior projection and shallow posterior notch. Anterior
projection more pronounced on interradials.

From ventral side of water-vascular ring arise 15 to
20 polian vesicles 0.5-9 mm long. Stone canal loosely
coiled, running anteriorly in dorsal mesentery, termin-
ating in small madreporite (Text-fig. 10A).

Gonads are two small bunches of long unbranched
caeca, each bunch about 30 mm long. Common genital
duct opens to exterior in mid-dorsal interradius be-~
tween two dorsal tentacles as inconspicuous genital
pore. Ciliated funnels (Text-fig. 10C) numerous in left
dorsolateral and left ventrolateral interradial. Funnels
bell-shaped, with wide mouths and short stalks,

Dorsal papillae circular, 1-2 mm in diameter; each
contains up to 250 wheels of varying size. Largest
wheel found with diameter of 0.2 mm. Bracket-shaped
rods (Text-fig. 10E) scattered in tentacle stems, arranged
in double rows in digits. Rods 0.03-0.05 mm long,
with enlarged ends. Radial muscles contain scattered,
elongate, slightly curved miliary granules (Text-fig. 10D)
with rounded ends; length 0.02-0.04 mm.

REMARKS: Mortensen (1925) stated that 8 polian vesicles
were present in his material; no fewer than 15 were
found in the present collection. The colour is variable,
as the wine-red specimens indicate. The black skin can
be peeled or rubbed to reveal a grey undersurface;
uniformly grey specimens occur in collections I have
examined more recently.

C. nigra resembles the boreal species C. discolor
Eschscholz in several respects, but the shape and arrange-
ment of the ciliated funnels serve to distinguish the
two species,

DiIsTRIBUTION: Known from Stewart Island and Foveaux
Strait to north of Cook Strait, and the Auckland Islands.

BATHYMETRIC RANGE: An offshore species, in 9-270 m.

HaBiTAT: Mud.
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i i rtions of gonad and body wall removed); B,
jgr rtensen, A, internal anatomy of anterjor end of adult (por :
Texrma. 10. C;thlggltg ; ’gglc‘izlil;/{:d funnels; f), miliary granules from radial muscles; E, bracket-shaped rods flo'm tentacles, .

lcar genital duct; g. tub,, genital tubule; int., intestine; mad., madreporite; oes., oesophagus; p.v.,

polian vesicle; r.l.m., radial longitudinal muscle; tr, m., transverse muscle,

ABBREVIATIONS: C.I., calcareous ring; g.d.,

Chiridota carnleyensis Mortensen
Chiridota carnleyensis Mortensen, 1925, p. 374, fig. 58. Heding,
i 11902(81,03. 28%; Dawbin, 1950, p. 40, pl. 2 fig. 21; Pawson,
1968b, p. 24, fig. 3 (7-8).
MATERIAL ExaMINED: None.

Dracnosis: Colour in alcohol white transpargnt. Deposits
in body wall wheels only, collected into diffuse round
heaps. No deposits in radial muscles.

DiSTRIBUTION: Known only from Auckland Islands.

BATHYMETRIC RANGE: 81-202 m.

Trochodota Ludwig, 1892

DiagNosis: Tentacles 10, digits 2—6 on each side.
Calcareous ring of 10 pieces, radials not perforated.
Deposits include sigmoid hooks, scattered or arranged
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into groups, and wheels, scattered, never gathered into
papillae. ‘
TYPE-SPECIES: Sigmodota purpurea Lesson,

ReEMARKS: This distinctive genus embrace§ 10 species,
8 of which occur in the Western Pacific region.

KEY TO THE NEW ZEALAND SPECIES OF GENUS Trochodota

i th, not papillate, with numerous sca?tered .
'® Ssli(;ﬁlosilg(;gds and w%egls .......... T, dunedinensis (Parker)

2 (1) Skin distinctly papillate. t?iglrnoid rods arrangtra(c:le into
i illae, Wheels numerous or scarce. ...
groups in the papillze T. dendyi Mortensen

Trochodota dunedinensis (Parker)

“hiridota dunedinensis Parker, 1881, p. 418; Theel, 1886, p. 34;
chi I]()[e;dy, 1896, p. 26, pl. 3, figs 1-8; Farquhar, 1898, p. 322.
Trochodota dunedinensis: Ludwig, 1898a, p. 87; Perrier, 1905,

p. 123; Clark, 1907, p. 124; Clark, 1921, p. 166; Morten-'
sen, 1925, p. 376, figs 59b, 60b, 61; John, 1939, p. 315;
Dawbin, 1950, p. 40, fig. 19; Pawson, 1963, p. 8, pl. 1,
fig. 1; 1968b, p. 24.

Chiridota geminifera Dendy and Hindle, 1907, p. 112, pl. 14,
fig. 30

g. 30.
Chiridota benhami Dendy, 1909, 151, pl. 6, fig. 3a-1.
Not: Trochodota dunedinensis: Allan, 1911, p. 325 (= T. allani
Joshua); Ohshima, 1915a, p. 478 ( = 7. diasema Clark).
Chiridota australiana: Theel, 1886, p. 16.

MATERIAL EXAMINED: 51 specimens. Dom. Mus. Sta.
BS 141, 31; Preservation Inlet, 3. Cape Exped. Waterfall
Inlet, 2; Crozier Point, 3, 2; Tagua Bay, 6; opposite
Passage Island, 4. ‘

D1agnosis: Colour in life reddish brown, darker near
anterior and posterior extremities of body. Body smooth,
without papillae. Deposits wheels and sigmoid hooks
scattered in skin. Radials and interradials irregular
in shape, notched anteriorly, and posteriorly,

REMARKS: This small holothurian, usually less than
50 mm in total length, is readily recognised because of
its distinctive colour, and is frequently found, particularly
in the Cook Strait region, concealed in tufts of the sea-
weed Corallina or under stones.

DistrIBUTION: This species is known to range from
Hawke Bay south to Stewart Island on the New Zea-
land coast, and is also recorded from the Auckland
Islands (Mortensen, 1925), Campbell Island (Mortensen,
1925, Pawson, 1968b), and Macquarie Island (Pawson,
1968D).

BATHYMETRIC RANGE: 0-180 m.

HABITAT: In mud under stones, or in tufts of Corallina.
Offshore, in mud, or mud and gravel.

Trochodota dendyi Mortensen

Trochodota dendyi Mortensen, 1925, p. 381, figs 62-63a;
Dawbin, 1950, p. 40; Pawson, 1963, p. 9; 1968b; p. 25
fig. 3 (4-6).

MATERIAL EXAMINED. None,

D1Agnosis: Colour white or faint purple. Skin papillate,
each papilla containing three to six sigmoid hooks.
Wheels numerous or absent. Tentacle deposits with
bifurcating extremities,

REMARKS: This species seems to be approaching the
condition found in the monotypic Australian genus
Scoliorhapis, which typically lacks wheels in the body
wall. Specimens of Trochodota dendyi and Scoliorhapis
theeli may be distinguished by their tentacle rods,
which are branched in Trochodota dendyi and unbranched
in Scoliorhapis theeli.

DISTRIBUTION: Trochodota dendyi is widespread on the
New Zealand coast and has been recorded from inter-
tidal and shallow localities at Auckland, Wellington,
and Stewart Island (Mortensen, 1925), also from 100
miles north-west of Auckland Island (Pawson, 1968D).

BATHYMETRIC RANGE: 0-126 m.

HapiTaT: Mud, sand, and shell.
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Order MOLPADIDA Haeckel, 1896

DiacNosis: Body stout, tapering posteriorly to form
more or less conspicuous tail. Tentacles 15, digitate.
Anal papillae, respiratory trees, tentacle ampullae
present. Radial muscles in form of double bands.
Deposits commonly tables, fusiform rods, or perforated
plates, anchors. Phosphatic bodies often present.

KEY 10 FAMILIES OF ORDER MOLPADIDA _

1 (4) Tentacle ampullae present.

2 (3) Tentacles with one to three pairs of digits and a terminal
digit, ..., MOLPADIIDAE Muller, 1850

3 (2) Tentacles with two pairs of digits and no terminal digit
CAUDINIDAE Heding, 1931

4 (1) Tentacle ampullae absent. , EUPYRGIDAE Semper, 1868

REMARKs: This order is cosmopolitan, with a bathymetric
range of 0-3600 m. The greatest number of species
occurs in the Indo-west Pacific region; some (e.g.,
Molpadia  musculus (Muller)) are cosmopolitan in
distribution, but most are restricted. The family
Eupyrgidae is unknown from the New Zealand region,
being known so far from the Arctic and North-western
Pacific. , ‘

Family MOLPADIIDAE Muller, 1850

DragNosis: Tentacles with lateral digits, or claw-shaped.
Tentacle ampullae long (reduced in one deep-water
species). Spicules derived from triradiate tables with
solid three-pillared spire. Tail with tables with round
to oblong disc, or long fusiform rods. Dark red egg-
shaped phosphatic bodies often present.

ReMARKs: For remarks on the content of this family
see Pawson 1963 p.10.

KEY T0 NEW ZEALAND GENERA OF THE FAMILY
MOLPADIIDAE
1 (2) Deposits include anchors, three-armed anchor-plates,
spired tables .............. Heteromolpadia Pawson, 1963

2 (1) Deposits may include anchors and rosettes of racquet-
shaped plates, fusiform rods, spired tables. No three-
armed anchor-plates .............. Molpadia Risso, 1826

Heteromolpadia Pawson, 1963

DiagNosis:  Calcareous  deposits  include two-armed
anchors associated with single perforated anchor-plates
of varying shapes, which have three marginal projections.
No rosettes of racquet-shaped plates; no fusiform rods.
Phosphatic bodies present, at least in adult specimens.

TYPE-SPECIES : Ankyroderma marenzelleri Theel,

RemARrks: The genus now comprises three species,
Heteromolpadia marenzelleri and H. pikei Pawson from
New Zealand, and H. fridens (Sluiter) from the Java Sea.



KEY TO SPECIES OF GENUS Heteromolpadia
1 (2) Tables absent from body wall................ H. tridens

2 (1) Tables present,
3 (4) Tables of average diameter 0.3 mm, with 3-5 large per-

FOratioNS vttt i e s H. pikei
4 (3) Tables of average diameter 0.15 mim, typically with three
large perforations ............... ..., H. marenzelleri

Hetercmolpadia pikei Pawson

Heteromolpadia pikei Pawson, 1965b, p. 79, figs 4-6; 1965e,
p. 10.

MATERIAL EXAMINED : None.

DiagNosis: Deposits spired tables (average diameter
0.3 mm) with 3 to 15 large perforations, and anchors
associated with triradiate anchor-plates, the plates having
two long projections (0.15 mm) and one short (0.075 mm},
each projection usually having a single perforation at its
broadened distal extremity, Tail deposits elongate per-
forated tables of average length 0.17 mm, each with a
three-pillared spire and 6 to 10 perforations.

DistriBuTION: This species is so far known only from
the Bay of Plenty.

BATHYMETRIC RANGE: 370-504 m,

HABITAT: Unknown, probably mud.

Heteromolpadia marenzelleri (Theel)

Ankyroderma marenzelleri Theel, 1886, p. 41, pl. 3, fig, la-g.

Molpadia marenzelleri: Clark, 1907, p. 171, pl. 10, fig. 23;
Benham, 1909, p. 70, pl. 11 fig. 4a—d; Deichmann, 1936,
p. 464; Dawbin, 1950, p. 39, pl. 2, fig. 17.

Molpadia dendyi Benham, 1909, p. 71, pl. 11, fig. 1-3.

Pseudomolpadia marenzelleri: Heding, 1931, p. 280.

Heteromolpadia marenzelleri: Pawson, 1963, p. 1, pl. 2; 1965b,

p. 10
MATERIAL EXAMINED: 94 specimens. NZOI Sta, A 433,
1; BI11,1;B44,1;B49,1; B 318, 1; B 496, 1; B 524,
2:B646,4; B 670,1; B 673,3;B675,1; B 678, 3; B 686,
3;C167,1;C170,1;C175,1,C 184,14, C185,1; C 186,
1;C189,1;C223,1;C481,1;,C748,2;C753,4; C1776,
1; C 826, 11; C 827, 1, C 828, 2; C 851, 22; C 900, 1.
Dom. Mus. Sta. BS 181, 2; Cook Strait, 2; off Foxton, 1.

Diacnosis: Deposits in body wall spired tables with three
large perforations, and anchors associated with three-
armed perforated anchor-plates up to 0.4 mm in length.
Tail deposits elongate oval, 0.1-0.15 mm in length. With
growth, anchors and anchor-plates tend to disappear,
due to their transformation into phosphatic deposits.

RemARrKs: All specimens agree well with those described
from Cook Strait (Pawson, 1963) and elsewhere (Pawson,
1965¢). Colour ranges from greyish to dark red, and the
tail is uniformly grey in every specimen. This species is
one of the more common of the New Zealand off-shore
holothurians, and is now well defined.

DISTRIBUTION: Present records indicate that this species
is distributed all around the New Zealand coast.
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BaTrYMETRIC RANGE: An off-shore species, in 22-720 m.

HARITAT: Occurs in a variety of habitats, including fine
mud, muddy sand, shell, and sandy gravel.

Molpadia Risso, 1826

Diagnosis: Calcareous deposits include tables, anchors,
and rosettes of racquet-shaped plates, and large fusiform
rods in various combinations. Tail deposits fusiform rods.

TyPE-SPECIES: Molpadia musculus Risso.

ReMARKS: Four species of this perplexing genus are now
known to occur in the New Zealand region. One, col-
lected off Kaikoura in 490 m (NZOI Sta. B 291), is
possibly new (see Pawson, 1965e, p. 13), but was not
described as such, for the material was inadequate and

it was not possible to make a detailed description, which

is $0O necessary in this genus.

KEy TO THE NEW ZEALAND SPECIES OF GENUS Molpadia

1 (4) Calcareous deposits include large fusiform rods, which
are present in the body wall and in the tail.

2 (3) Anchors and rosettes of racquet-shaped plates present
M. musculus Risso

3 (2) Anchors and rosettes absent ........ M. violacea (Studer)

4 (1) Fusiform rods absent from body wall and tail. Deposits
spired tables ................ ... M. antarctica (Theel)

Molpadia musculus Risso
SYNONYMY: See Pawson, 1965¢, p. 11.
MATERIAL EXAMINED ; One specimen, NZOI Sta. C 609, 1.

Diagnosis: Deposits anchors and rosettes of racquet-
shaped plates, together with oval to elongate plates 0.3
mm to 1.0 mm in length, typically with three central per-
forations. Tables of average diameter 0.3 mm with
three perforations and a spire composed of a single rod
also occur.

REMARKS: The inclusion of this species in the New
Zealand fauna rests on the single specimen collected
from the Chatham Rise (NZOI Sta. C 609). The specimen
is described elsewhere (Pawson, 1965e).

DistriBuTiON: This species is cosmopolitan. In the New
Zealand region it is known so far from the Chatham Rise.

BATHYMETRIC RANGE: 100-900 m.

HABITAT: Generally mud.

Molpadia violacea (Studer)

Trochostoma violaceum Studer, 1876, p. 460; Theel, 1886, p. 42,
pl. 2, fig. 4, pl. 11, fig. 1.
Molpadia musculus (pars): Clark, 1907, p. 165, pl. 11.
© Haplodactyla violacea: Heding, 1931, p. 280.
Molpadia violacea: Pawson, 1963, p. 15, pl. 3, figs 4-8; 1965e,
p. 12.

MATERIAL EXAMINED ;: One specimen, NZOI Sta. C 491, 1.

DiagnNosis: Deposits in form of large fusiform rods with
two or three arms, up to 1.1 mm in length; no anchors
or anchor-plates. No rosettes of racquet-shaped plates.
Tail deposits fusiform rods up to 0.8 mm in length. One
anterior process on each radial piece of calcareous ring
perforated for passage of radial nerve.

DzscripTioN: Total length 71 mm, tail 18 mm. Colour
in alcoho! dark red, anterior extremity of body and tail
grey. Tentacles retracted. Calcareous deposits typical of
species; these have been described elsewhere (Theel,
1886; Pawson, 1963).

DistriBuTioN: East of East Cape, New Zealand, in the
region of Cook Strait, and near Kerguelen Island.

BaTHYMETRIC RANGE: In New Zealand, 720-1,260 m.
Near Kerguelen Island, 36-216 m.

HABITAT: Mud.

Molpadia antarctica (Theel)

Trochostoma antarcticum Theel, 1886, p. 44, pl. 2, fig. 7.
Herouard, 1901, p. 42; Augustin, 1908, p. 35, text-fig.
22a—c,

Molpadia antarctica: Clark, 1907, p. 32, p. 168; Ohshima,
1915b, p. 252; Pawson, 1965e, p. 13, text-fig. 3, figs 5-7.

MATERIAL EXAMINED ;: One specimen, NZOI Sta. C 604, 1,

Diacnosis: Body wall deposits exclusively spired tables
of average diameter 0.28 mm, with six or more large
perforations; spires composed of three pillars. Anchors
and anchor-plates or rosettes absent. Tail deposits
elongate tables of average length 0.16 mm, carrying
three-pillared spires. Phosphatic deposits rare or absent.

RemaRrKs: This unique molpadid was collected from the
Chatham Rise (NZOI Sta. C 604) in 990-865 m, and is
described elsewhere (Pawson, 1965¢).

DistrisutioN: Occurs off Chile, Alexander Land
(Antarctica), Japan, and New Zealand.

BATHYMETRIC RANGE: 80-1,218 m,

Family CAUDINIDAE Heding, 1931

DiagNosis: Tentacles with one or two pairs of digits,
but no terminal digit. Deposits large tables or plates,
or small crossed cups, or irregular bodies. No phos-
phatic bodies, but discolouration of skin may occur
in older individuals of some species.

ReMArkS: This cosmopolitan family is represented
in New Zealand by two species of two genera.

KEY To NEW ZEALAND GENERA OF THE
FaviLy CAUDINIDAE

1 (2) Calcareous deposits large tables with numerous holes

indisc .ovvviriniirnnnnnne. Hedingia Deichmann, 1938
2 (1) Calcareous deposits cups, buttons, perforated plates, or
irregular rods ......... o000l Paracaudina Heding, 1931

49

Hedingia Deichmann, 1938

Diagnosis: Calcareous deposits large. tables (0.15-
0.27mm diameter) with numerous holes in disc; a three-
pillared spire may be present, reduced, or lacking al-
together; deposits often spinous.

TYPE-SPECIES : Trochostoma albicans Theel.

RemMarks: This genus was established to include four
deep-water caudinid species, all of which have character-
istic large tables in the body wall. One species has
been recorded from near New Zealand.

 Hedingia albicans (Theel)
SYNONYMY: See Pawson, 1965¢, p.14.
MATERIAL, EXAMINED : None.

Diagnosis: Deposits large tables; disc often triangular
in outline. Spine three-pillared; disc and spine often
spinous.

ReMarks: Theel (1886) described the variety glabra
of this species from off East Cape in a depth of 1,260m.
This variety differs from the typical form chiefly in
having fewer calcareous deposits in the skin, which
is consequently smoother. '

DistriBuTiON: Off New Zealand, south of Iceland,
off the north-east coast of North America, the Cape
Verde Islands, Mediterranean Sea, Bay of Bengal.
The species is therefore virtually cosmopolitan in
distribution,

BATHYMETRIC RANGE: 500-3,200m.

HABITAT: Mud.

Paracaudina Heding, 1931

DiagnNosis: Tentacles with two pairs of digits, Caudal
appendage usually long and slender. Deposits not
tables but cups or buttons, perforated plates, or
irregular rods.

TYPE-SPECIES: Molpadia chilensis Muller.

Paracaudina chilensis (Muller)
Plate 2, Fig. 2

SYNONYMY: See Pawson, 1963, p.10.

MATERIAL EXAMINED: 399 specimens. NZOI Sta. B 8,
326 4 fragments; B 37, 2; B 323, 1; B 471, fragments;
B 495, 1; B 496, 3; B 525, fragments; B 545, 2; B 624,
fragments; B 629, 1; C 167, 1+fragments; C 183, 2;
C184,3;C209,1;C223,1;C259,2; C411, fragments;
C 412, fragments; C 414, fragments; C 787, 1 -+ frag-
ments; C 803, 1 + fragments; C 814, 1; C912, 1; C 913,
1; C925,1; C945, 1. Dom. Mus, Sta, BS 144, 1; BS 155,
11; BS 156, 1; BS 157, 20; BS 158, 4; Port Gore, 1;
Menzies Bay, 3; Cape Campbell, 1; Cook Strait, 1;
New Brighton, 1; East Cape, 1; New Plymouth, 1.



DiacNosis: Calcareous deposits present as thick crossed
cups with small perforations, marginal projections
when present being low and rounded. Cups, especially
in young specimens, approximately octagonal, while
points of octagon may be obscured in older specimens.
Diameter of cups 0.06-0.1mm.

DescripTION: In present specimens total length ranges
from 20 to 160mm, Colour generally white, although
some large specimens light brown. Skin firm, coriaceous,
tentacles retracted in all specimens. Calcareous deposits
and internal anatomy typical (see Pawson, 1963, p.18).

DistriBuTION: This species is circum-Pacific in distri-
bution, occurring off north-west Australia, Japan
California, Florida, Chile, and New Zealand. In the
New Zealand region it appears to range from the
northern part of the North Island to Otago in the
South Island.

BATHYMETRIC RANGE: 9-990m.

HABITAT: Sand to mud, rarely shell.

Subclass ASPIDOCHIROTACEA Grube 1840

(Nomen translatum Pawson and Fell, 1965, ex
Aspidochirotae Grube, 1840)

Diagnosis: Tube feet present, tentacles shield-shaped,
10-30 in number, No introvert, hence retractor muscles
absent, Body with conspicuous external bilateral sym-
metry.

ReMarks: This subclass comprises the Orders Aspido-
chirotida and Elasipodida. It is evident that these
orders are related for they share some fundamental
features. The elasipodids are essentially restricted to
deep waters. Theel (1886) was the first to suggest that
the elasipodids probably arose from the aspidochirotids
by simplification and loss of certain structures. Both
orders are represented in the New Zealand region.

KEY TO ORDERS OF SUBCLASS ASPIDOCHIROTACEA

1 (2) Respiratory trees present, Mesentery of posterior loop of
intestine attached to right ventral interradius.........
ASPIDOCHIROTIDA Grube, 1840

2 (1) Respiratory trees absent. Mesentery of posterior loop of
intestine attached to right dorsal interradius...........
ELASIPODIDA Theel, 18_82

Order ASPIDOCHIROTIDA Grube, 1840

Diacnosis: Tentacles shield-shaped, 15-30 in number.
Respiratory trees present. Mesentery of posterior loop
of intestine attached in right ventral interradius.
Longitudinal muscles as five double bands.
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KEY TO FAMILIES OF ORDER ASPIDOCHIROTIDA

1 (4) Tentacle ampullae present.

2 (3) Gonad in two tufts, one to each side of dorsal mesentery
STICHOPODIDAE Haeckel, 1896

3 (2) Gonad in one tuft, lying on left side of dorsal mesentery
HOLOTHURIIDAE Ludwig, 1894

4 (1) Tentacle ampullae absent ..............ccvvvvnennnn
SYNALLACTIDAE Ludwig, 1896

ReMARKS: All of the above families are represented
in the New Zcaland region.

Family STICHOPODIDAE Haeckel, 1896

DiagNosis: Gonad in two tufts, one to each side of
dorsal mesentery. Stone canal connected to body wall,
but not opening to exterior. Deposits tables and rarely
buttons.

RemMarks: This family comprises four genera, of which

Stichopus is by far the largest. This genus is especially -

well developed in tropical regions of the Pacific and
Indian Oceans, and is represented in the New Zealand
region by one species, S. mollis (Hutton).

Stichopus Brandt, 1835

Diacnosis: Ventral surface flattened, markedly distinct
from dorsal surface; pedicels more or less fully covering
ventral side. Dorsal surface with tubercles or papillae,
at least along lateral margins. Tentacles typically 20.
No cuvierian organs, no anal teeth or noticeable papillae
around cloacal opening. Numerous calcareous tables
in skin. Polian vesicles few, unbranched, stone canal
single (after Clark, 1922).

TYPE-SPECIES: Stichopus chloronotus Brandt.

REMARKS: The New Zealand species of this genus,
S. mollis, is unique in that it occurs to at least 46°S.
Most members of the genus are restricted to tropical
and subtropical areas. ‘

Stichopus mollis (Hutton)

Holothuria mollis Hutton, 1872, p. 15; 1878, p. 308.

Stichopus sordidus Theel, 1886, p. 167, pl. VIII, fig. 3.

Holothuria victoriae Bell, 1887, p. 534, pl. 45, fig. 7.

Stichopus mollis: Dendy, 1896, p. 46, pl. 7, figs 73-82; White-
legge, 1897, p. 50; Farquhar, 1898, p. 326; Ludwig, 1898a,
p. 7; Perrier, 1905, p. 83; Dendy and Hindle, 1907, p. 96,
pl. 12, fig. 12; Erwe, 1913, p. 387, Taf. VII, fig. 22; Joshua,
1914, p. 2; Clark, 1922, p. 60; Mortensen, 1925, p. 327;
Clark, 1938, p. 511; Clark, 1946, p. 417; Dawbin, 1950,
p. 35, pl. 1, fig. 1; Pawson, 1963, p. 34.

Stichopus simulans Dendy and Hindle, 1907, p. 97, pl. 11, fig. 5,
Joshua, 1914, p. 3; Clark, 1922, p. 69.

Stichopus simultans Erwe, 1913, p. 388, Taf, VIII, fig, 23a—d.

MATERIAL EXAMINED: 17 specimens -+ fragments. NZOI
Sta. B 217, 1; B 219, 2; B 267, 1; B 605, 4; B 648, 1;
C 624, 2 + fragments; C 672, 1; C 673, 1; C 701, 1;
C 703, 1; C 851, 1; Dom. Mus. Farewell Spit, 1.

DiagNosis: Large forms, colour light mottled brown to
black. Deposits tables with regular spires which are
more or less open at the top with one or two cross bars.
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Discs of tables square or squarish, 0.055-0.065 mm in
diameter, with four large holes and four smaller ones
at the corners, (Clark, 1922.)

REMARKS: . mollis is perhaps the best known of the
New Zealand holothurians, as it is so commonly
encountered in intertidal pools on rocky shores and on
sandy-mud bottoms in shallow water. Previous workers
have fully described the deposits and anatomy of this
species. ‘

The present collection comprises typical examples of
the species, although the specimen from Sta. B 217 is
unusual in being black overall.

DistriBution: Central and southern New Zealand and
the Chatham Rise, southern and western Australia and
Tasmania,

BATHYMETRIC RANGE: 0-270 m.

HABITAT: Varied. In-shore, occurs on sandy mud, sand,
and in intertidal rock pools. Off-shore, substrate ranges
from mud through muddy sand to coarse polyzoans and
shell.

Family HOLOTHURIIDAE Ludwig, 1894

Diagnosis: Gonad in one tuft on left side of dorsal
mesentery. Tentacle ampullae long and slender. Deposits
tables and buttons.

REMARKS: Deichmann (1958) is the most recent worker to
have attempted a revision of the very large tropical and
subtropical genus Holothuria. The revision was in-
complete, based primarily on the species of the Panama
region of the West Coast of America, and the sole
New Zealand species of this genus was referred to a
new genus Vaneyothuria.

Vaneyothuria Diechmann, 1958
Dragnosis: See Deichmann, 1958, p. 307.

TyPE-SPECIES: Holothuria lentiginosa v. Marenzeller

Vaneyothuria neozelanica (Mortensen)

Holothuria neozelanica Mortensen, 1925, p. 330, fig. 23; Daw-
bin, 1950, p. 35.
Vaneyothuria neozelanica: Deichmann, 1958, p. 308,

MATERIAL EXAMINED : None,

Diacgnosis: Colour greyish with white spots. Deposits
include tables with marginal spines and a diameter of
0.08 mm, and smooth buttons, each with six to eight
perforations, Tentacles 16.

REMARKS: Mortensen (1925) attaches some importance
to the tentacle numbers as a specific character in this
species. The holotype was taken 2 miles east of North
Cape from a depth of 100 m. No further specimens of
V. neozelanica have been recorded from New Zealand.
No representatives of the family Holothuriidae are
known to occur south of about 35° S, and thus it is
likely that V. neozelanica is restricted to the warmer
waters in the northern part of New Zealand.
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Family SYNALLACTIDAE Ludwig, 1894

Diacnosis: Tentacle ampullae absent. Stone canal some-
times opening outwards through body wall. No cuvierian
organs. Deposits tables, occasionally C-shaped bodies,
very rarely buttons (after Mortensen, 1927),

ReMARKS: This cosmopolitan family comprises 15
nominal genera. Two of these, Mesothuria and Bathy-
plotes, are known from the New Zealand region. It is
probable, in view of the known distribution of the
other genera in the family, that several other genera
will eventually be discovered in the New Zealand region.

KEY To NEW ZEALAND GENERA OF
FAMILY SYNALLACTIDAE

1 (2) Gonad a single tuft. Deposits tables with approximately

circular discs bearing large perforations..............
Mesothuria Ludwig, 1894

2 (1) Gonad in two tufts, Deposits tables with cross-shaped
disCS .. Bathyplotes Oestergren, 1896

Bathyplotes Oestergren, 1896

Diagnrosis: Tentacles 15-20, mouth ventrally turned,
anus subdorsal. Ventrolateral radii with feet in one or
more rows. Midventral radius naked, or with small
number of feet. Dorsal surface with small papillae more
or less distinctly in rows. Gonad in two tufts. Radial
muscles undivided. Deposits tables with cross-shaped
discs and spire built of four rods, usually with several
cross beams.

TYPE-SPECIES: Holothuria natans M. Sars.

ReMARKS: Bathyplotes is cosmopolitan in distribution,
comprising more than 30 species and having a bathy-
metric range of 60-3,000 m,

Bathyplotes natans (Sars)
SYNONYMY: See Pawson, 1965¢, p.16.
MATERIAL EXAMINED: None,
DESCRIPTION: See Pawson, 1965, p.16, text-fig. 4.

DistriBuTioN: From New Zealand, the species is known
from the vicinity of the Poor Knights and Cavalli
Islands and from Chalky Inlet (Pawson, 1965¢). Else-
where known from the North Atlantic, the Caribbean,
and Japan, )

BATHYMETRIC RANGE: 200-1,600 m.

Mesothuria Ludwig, 1894

Diagnosis: Gonad in one tuft. Ventral surface flattened.
Tube feet all over body, or in single or double rows on
paired radii. Deposits tables with approximately circular
disc bearing large perforations, and a spire composed
of three processes united by cross bars.

TYPE-SPECIES: Mesothuria multipes Ludwig,.

RemMARKS: Like Bathyplotes, Mesothuria is cosmopolitan
in distribution, but contains fewer than 30 species.



Mesothuria lactea (Theel)
SYNONYMY: See Pawson, 1965¢, p.18.
MATERIAL EXAMINED: None.

DIsTRIBUTION: Arctic, Pacific, and Atlantic Oceans,;
Theel (1886) described specimens from “Qhallenger
Sta. 169, east of East Cape, New Zealand, in 1,260 m.
No specimens of this species have since been collected
in the New Zealand region,

BATHYMETRIC RANGE: 700-5,100 m.

Order ELASTPODID A Theel, 1882

DiaGNosIS: Respiratory trees absent. Mgsentery of
posterior loop of intestine attached to right dorsg,l
interradius. Deposits include pointed rods or thelr
derivatives, wheels, cruciform bodies, or are lacking
altogether.

Remarks: Elasipods are deep-sea forms, which gen_erally
live on muds or cozes, but some are bathypelagic for
long or short periods of time. Pawson _(1965a, 1965¢)
has described the nine species of elasipodids now known
to occur in the New Zealand region.

Two of these were collected by thg New Zealand
Oceanographic Institute and the Dominion Museum.
To avoid unnecessary repetition the New Zee_lland forms
are merely diagnosed below, with some m_formatlon
on distribution. For further details the reader is referred
to Pawson (1965a, 1965¢).

As many elasipodids have a more or less cosmo-
politan distribution it is probable that several more
representatives of this group will be found to occur in
the New Zealand region.

Key To FAMILIES OF ORDER ELASIPODIDA

i i i deposits.
1 (2) Body ovoid, gelatinous, lacking calcareous
y im developed anteriorly............
Usually a largo brim PSEA%OTHURIIDAE Ludwig, 1894

2 (1) Body bilaterally symmetrical. No conspicuous anterior
brim. Calcareous deposits present. .
3 (4) Elongate non-retractile lleglt(eral t}))rgz;:lesses present. Skin
i - e, . v
usually thin, parchment-like or ]3%3 O ATIDAE Theel, 1882

4 (3) Lateral processes lacking; skin usually thick, gelatinotls.

its i heels ..o vviniiii s
5 (6) Calcareous deposits mchic}: FYY[ ISIe SGONIDAE it 1025

6 (5 Wheels lacking,

i i traight or
7 (8) Calcareous deposits most comm‘only include st
® curved rods and three-armed spicules, rarely minute net-

i - lliptical bodies......
like plates and rosette-shaped or % LIIJ’ oA Theel, 1882

i i -arme diCS With in~
8 (;) DepOSltS Slmp]e 1 OdS or four-a d bO > 1 ;
uter centt a] projectl

w aI(lly cur Ved arms and Oftel’l ano tion

Of these five families all but the Deimatidae are so
far known from the New Zealand region. It is expected
the Deimatidae will eventually be discovered here, as
the family has a cosmopolitan distribution.

Family LAETMOGONIDAE Ekman, 1925

DiagNosis: Body elongate, more or less cylindrical.
Ventrolateral radii each with large, well dfeveloped
pedicels, distributed throughout the radius.. Midventral
radius naked, or with some small pedicels. Dorsal
processes clongate, flexible, distributed thrgughout
the radii. Calcareous deposits include wheels in large
numbers. Gonads branched. Mesenteries as con-
tinuous membranes. (After Mortensen, 1927; Deich-
mann, 1930,)

ReMARKS: This family is well defined on the basis of the
presence of numerous wheels in all genera. Rpprg-
sentatives are found in all depths, and the family is
cosmopolitan.

KEY TO NEW ZEALAND GENERA OF FAMILY
LAETMOGONIDAE

1 (8) Midventral radius naked.

: its i d pedicels,
2 (3) Apart from the deposits in the processes and
i 1 body wall aggregated into heaps
deposits of the dorsa Y Bathygone Pawson, 1965

3 (2) Deposits scattered, not aggregated.

rocesses elongate, not retractile, usually not in
10 gfgfﬁée% (s)eries ..... g . .’ ......... Lae;mogone Theel, 1879

5 (4) Dorsal processes short, small, retractile, in a crowded
series in each radius.

i type, strongly vaulted..........
6 (7) Deposits wheels of one typ gBenthogone Koehler, 1896

i f two distinct types.....ovvvvnua
7 {6) Deposits wheels of twa P Ilyodaemon Theel, 1879

i i ith a double series of pedicels. . ....
8 (1) Midventral radius with a D o, 1882

Tlyodaemon Theel, 1879

Diacnosis: Tentacles 15, large, non-retractile. Ventro-
lateral pedicels large, in a single row throughout ea_ch
radius. Midventral radius naked. Dorsal radii each with
a crowded series of very numerous retractile slender
processes, usually in a double row.

TYPE-SPECIES: Ilyodaemon maculatus Theel.

ReMaArkS: The genus is widespread in the Indo-west
Pacific (I. fimbriatus, I. maculatus, and 1. .abstrusus)
and off Japan (I. ijimai and I. muriense), in depths
ranging between about 159 m and 1,000 m. The fact
that one species of Ilyodaemon is now known to occur
in New Zealand waters considerably extends the known
range of distribution, and it seems likely tl}at the genus
will be found to have a far wider distribution than
formerly has been supposed.

KEeY TO SPECIES OF GENUS I/yodaenton
1 (4) Deposits include dichotomously branching ‘“‘rosettes™.

i -150 processes in each dorsal radius
2 () Approximafely 140 P 1. maculatus Theel

roXi cesses in each dorsal radius. ... .. .
3O .Apploxn‘nately 100pro 1. muriense Ohshima

4 (1) “Rosettes” lacking. .
5 (8) Less than 50 pedicels in each ventrolateral radius.

1 radii each with approximately 140-160 processes,
6M DC?)rlsoaur in alcohol violet to dark violet. . ..l abstrusus Sluiter
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7 (6) Dorsal radii each with approximately 100 processes.
Colour in alcohol whitish-grey. .. ... I {jimai Mitsukuri

8 (5) At least 50 pedicels in each ventrolateral radius. .......
L fimbriatus Sluiter

Ilyodaemon abstrusus Sluiter

Ilyodaemon abstrusus Sluiter, 1901a, p. 24; 1901b, p. 69, pl. 4,
Iligg 1-3, pL. 9, fig. 9; Pawson, 1965e, p. 20, text-fig S, figs

MATERIAL EXAMINED : None.,

DiagNosis: Dorsal radii each with approximately
140-160 processes. Less than 50 pedicels in each ventro-
lateral radius. Colour in alcohol violet to dark violet,

DISTRIBUTION: The species is known from the Java and
Banda Seas and from the north-east of New Zealand.

BATHYMETRIC RANGE: In New Zealand, 468-543 m.
In the Java and Banda Seas, 694-959 m.

Pannychia Theel, 1882

Diagnosis: Tentacies 20, large, non-retractile. Ventro-
lateral radii with large pedicels in a single row throughout
each radius. Midventral radius with a double row of
pedicels. Dorsal surface with a crowded series of very
numerous slender processes along each side. Deposits
large wheels and small wheel-shaped plates.

TYPE-SPECIES: Pannychia moseleyi Theel.

REMARKS: The genus contains five species. The type-

species is wide ranging in the Pacific Ocean in depths of
500-2,000 m.

Pannychia moseleyi Theel

Pannychia moseleyi Theel, 1882, p. 88, pl. XVII, XXXII,
figs 1-13; Ludwig, 1894, p. 95; Sluiter, 1901b, p, 71;
Mitsukuri, 1912, p. 207; Obhshima, 1915b, p, 235;
Djakonov, ef al. 1958, p. 360, .

MATERIAL EXAMINED : None.

DiAGNosis: Lateral ventral radii each with about 30
pedicels. Midventral radius with about 55 pedicels. Each
dorsal radius with about 100 long processes.

DisTRIBUTION: Theel (1882) described two specimens of
this species, one from east of Australia (34° 8’ S, 152°
0" E) in 1,719 m, the other from off New Zealand (37°
34" S, 179° 22 E) in 1,260 m. The species has since been
recorded from several localities in the Pacific ocean (see
Ohshima, 1915b, p. 235).

BATHYMETRIC RANGE: 500-2,000 m.

Laetmogone Theel, 1879

Diagnosis: Tentacles 15, large, non-retractile. Ventro-
lateral radii with large pedicels in a single row throughout
each radius. Midventral radius naked. Dorsal radii each
with a single series of extremely elongated, flexible,
slender, non-retractile processes. Deposits include wheels
and often cruciform bodies,
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TYPE-SPECIES ; Laetmogone wyvillethomsoni Theel,

ReMARKS: Of the 10 species in this genus, two, L. violacea
and L. wyvillethomsoni, are cosmopolitan, One, L. vio-
lacea, is known from New Zealand,

Laetmogone violacea Theel

Laetmogone violucea Theel, 1879, p. 11; Theel, 1882, p. 78,
pl. 13, figs 1-3, pl, 36, figs 20-24, pl, 42, fig. 2 ; Perrier,
1902, p. 390, pl. 19, figs 1-7; Augustin, 1908, p. 21;
Mitsukuri, 1912, p, 192, pl. 6, figs 52-54, text-fig. 36;
Ohshima, 1915b, p, 237; Greig, 1921, p. 9; Herouard, 1923,
p. 37; Mortensen, 1927, p. 361, fig. 213; Deichmann, 1930,
p. 120; Heding, 1942, p. 14, text-fig. 14; Pawson, 1965e,
p. 23, text-fig. 6.

Cryodora spongiosa Theel, 1879, p. 9.

Laenﬁnogone spongiosa Theel, 1882, p, 80, pl. 14, figs 1-3, pl, 39,
gs 5,6,

Laetmogone jourdaini Petit, 1885, p. 9.

Laetmogone brogniarti Perrier, 1886, fig. 241,

MATERIAL EXAMINED ; Four specimens. NZOI Sta. C 619,
3. Dom. Mus. Sta, BS 209, 1. :

DraGNosis: Lateral ventral radii each with 10-] 5 pedicels.
Dorsal radii each with 20-27 long, thin processes. De-
posits include four- to six-rayed spinous spicules,
numerous ventrally but scattered dorsally,

REMARKS: L. wyvillethomsoni differs from I.. violacea in
having more numerous pedicels (15-29) and fewer dorsal
processes (5-17). The two species can be readily distin-
guished on the basis of these characters,

DistriBUTION: Cosmopolitan. Tn New Zealand region
known from Northern Bay of Plenty and Chatham Rise.

BATHYMETRIC RANGE: In New Zealand 461-802 m;
elsewhere 250-1,800 m.,

Bathygone Pawson, 1965

DiaGNosis: Tentacles 15. Body elongate, flattened ven-
trally, arched dorsally. Midventral radius naked. Lateral
ventral radii each with approximately 50 narrow, elon-
gate pedicels arranged in a single, often apparently
double, series. Dorsal radii each with about 10 small
retractile processes, regularly spaced. Deposits include
wheels, circular perforated plates, and spinous rods.
Wheels and plates tend to be aggregated into scattered
heaps on the dorsal side of the body,

TYPE-SPECIES: Bathygone papillatum Pawson,

REMARKS: This genus differs from the others in the Family
Laetmogonidae in having peculiar heaps of calcareous
deposits in the dorsal side of the bedy. Also, the
extremely numerous circular plates, while not unique to
this family, are usually found in the papillae or pedicels,
and are rare elsewhere,

Bathygone seems most closely related to Laetmogone

‘ Theel, differing from that genus in the smaller size of the

dorsal papillae, and in the absence of accessory rods and
cross-shaped deposits. Bathygone differs from Benthogone
Koehler in having smaller ventrolateral processes and
more than one type of deposit in the body wall.




Bathygone papillatum Pawson

Bathygone papillatum Pawson, 1965b, p. 77, figs 7-11.
MATERIAL EXAMINED : None.

DIAGNOSIS: As for the genus.

REMARKS: This species has already been discussed else-
where (Pawson, 1965b). It is known only from the north
of New Zealand, from 360 m,

Benthogone .Koehler, 1896

DiaGNosIS: Mouth ventral, surrounded by 15-20 tenta-
cles. Body flattened or almost cylindrical. V_entrolffteral
radii each with a single row of ca. 15 retractile pedicels;
midventral radius naked. Dorsal radii with numerous
small processes in a single, sometimes double,. IOW.
Deposits strongly vaulted wheels of one type, with an
average diameter of 0.078 mm,

TYPE-SPECIES: Benthogone rosea Koehler.

Remarks: This genus is monotypic. 1t Qiffers tjrom other
genera in the family Laetmogomidae in havmg. wheels
of only one type; these are not associated with any
other deposits, except in the pedicels. Accessory deposits
are spinous rods, found in the pedicels, processes, and

tentacles.

Benthogone rosea Koehler

Benthogone rosea Koehler, 1896, p. 114; Pawson, 1965a, p. 219,
pl. 5, figs 2-5 (complete synonymy).

MATERIAL EXAMINED: None.

DiacNosis: As for the genus.

REMARKS: The species is described and discussed else-
where (Pawson, 1965a).

DisTRIBUTION: Off south-west Ireland, Bay of Biscay,
off Azores Is., African coast to Cape_Verdq Islands
(Mortensen, 1927). The occurrence of this species n.orth
of New Zealand was unexpected, but it now seems likely
that B. rosea is widespread in the Atlantic and southern

Pacific Oceans.

BATHYMETRIC RANGE: In New Zealand region, 1,170 m;
elsewhere, 1,000-2,320 m.

Family PELAGOTHURIIDAE Ludwig, 1894

DiaGNosis: Tentacles 12-29, Body wall thick, gelatil'lou..s,
completely lacking calcareous deposits. A largg brim ‘is
usually present anteriorly, and the pelagothuriids have
adopted a bathypelagic habit.

RemARKs: This most unusual group of bathype.lagw
holothurians is represented in New Zealand by a single
genus. As Hansen and Madsen (1956) .have pmnted out,
the systematic position of this group 1is not established
with certainty, and they have suggested that the bathy-
pelagic elasipods are neotenic.

Enypniastes Theel, 1882

Diacnosis: Tentacles 20. Body depressed, with extepsion
of body wall around anterior extremity, const.itutmg a
very broad, large flat brim. Dorsal surface with some
small projections around margin of brim, also some very
small processes on ambulacra, Calcareous deposits
lacking. (After Theel, 1882.)

TYPE-SPECIES: Enypniastes eximia Theel.

ReMARKS: The three species in this genus are all.so
far known only from the Pacific Ocean. In comment}ng
on Heding’s (1950) attempt to revise the classification
of the bathypelagic holothurians, Hansen a_nd Madsen
(1956) note that perhaps at least three species are con-
fused under the name Enypniastes eximia.

Enypniastes eximia Theel

ypriastes eximia Theel, 1882, p. 56, pl. 8, figs 6, 7; Sluiter,

En)p%%ﬁlﬁj;fﬂ, pl. 2, figs 8, 9, pl. 10, fig. 5; Mitsukuri, 1912,

p. 215, pl. 7, figs 59, 60; Ohshima, 1915b, p. 243; Heding,
1950, p. 117; Pawson, 1965e, p. 27.

MATERIAL ExaMINED : One specimen. NZOI Sta. C 603, 1.

DiagNosis: As for the genus.

DESCRIPTION: Single specimen badly damaged, 80 mm
in length and 55 mm broad. Mouth apparently’ ventral;
a large web of tissue projects from anterior end of body.
Other external features indistinguishable, but anus
appears dorsally placed. Colour in ak_:o}_lol grey, tentacles
purple. Most internal structures missing or lacerated.
Small remaining fragment of intestine dgrk brown,
supported by strong mesenteries. Longi'tudmal muscles
pinkish-brown. Calcareous deposits lacking.

REMARKS: The general form of this specimen somevyhat
resembles that of E. eximia Theel, which was described
from four specimens taken near New Zealand (40° 28’ S,
177° 43’ E) at a depth of 1,980 m (Theel, 1882). As
the specimen was taken from near the type locality
it probably represents the true E. exima, and not
one of the synonyms referred to by Hansen and Madsen
(1956).

DistriBUTION: Off Japan (Mitsukuri, 1912; Ohshima,
1915b), the Moluccas (Sluiter, 190Ib), and New Zealand
(Theel, 1882).

BATHYMETRIC RANGE: In the New Zealand region
1,530-1,980 m; elsewhere about 600 m.

Family PSYCHROPOTIDAE Theel, 1882

Diacnosis: Tentacles 10 to 20. Body elongate, either
subcylindrical or depressed; anterior eqd alwayg de-
pressed. Body wall thick, forming a brim anteriorly.
Lateral ventral radii with a single row of numerous
small pedicels. Midventral radius naked, or with double
row of minute pedicels. Dorsal surface naked, or w1Fh
numerous or few large or small processes. Deposits
usually four-armed bodies, with inwardly curved arms;
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often an outer central projection. Mesenteries con-
tinuous membranes; calcareous ring composed of
five separate pieces, incompletely developed. (After
Theel, 1882; Ekman, 1925.)

ReMARKS: This family contains four genera, of which
three have a cosmopolitan distribution. The fourth
genus (Psycheostrephes) is so far known from a single
central Pacific species.

Benthodytes Theel, 1882

DiagnNosis: Midventral radius with a double row of
pedicels.

TYPE-SPECIES: Benthodytes typica Theel.

REMARKS: Benthodytes contains approximately 20 species,
of which one, B. typica, has a cosmopolitan distribution,
while B. sanguinolenta appears to be confined to the
Pacific Ocean. The species are most commonly found
at depths of approximately 3,000 m, and have been taken
from depths in excess of 5,000 m.

Benthodytes hystrix Sluiter

Benthodytes hystrix Sluiter, 1901a, p. 19; 1901b, p. 59, pl. 1V,
fig. 4, pl. IX, fig. 10; Heding, 1940, p. 367; Pawson, 1965e,
p. 28, text-fig, 7.

MATERIAL ExXAMINED: None.

Diacnosis: Dorsal surface with 5-6 pairs of papillae.
Lateral ventral radii each with about 35 pedicels, fus-
ing anteriorly to form a narrow brim. Deposits include
large four-armed spinous spicules, about 1.0 mm across.

ReMARKs: Further material from New Zealand may
show the New Zealand form represents a new species.

DisTRIBUTION: Banda Sea, west of Sumatra, and Cook
Strait (New Zealand).

BAaTHYMETRIC RANGE: In New Zealand 1,080 m. In
Banda Sea and west of Sumatra 768-2,798 m.

Family ELPIDITDAE Theel, 1882

DiacNosis: Tentacles 10, rarely 11 to 12 or 20. Mid-
ventral radius naked. Lateral ventral radii each with
a single row of pedicels, which may be distributed
throughout radius, or confined to posterior half or
posterior extremity. Dorsally, a smaller number of
long, short, or rudimentary processes, more common
anteriorly, where they may form a branched or un-
branched lobe-like appendage. Calcareous deposits
most commonly include straight or slightly curved
C-shaped or horseshoe-shaped rods and three-armed
spicules; rarely minute net-like plates, rosette-shaped
or elliptical bodies (after Theel, 1882).

RemARrks: This is a large family containing a dozen
nominal genera. The distribution is cosmopolitan in
all depths below about 500 m. Representatives are more
common in the Northern Hemisphere.
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Two genera are now known to be present in the New
Zealand region (Pawson, 1965¢).

KEY T0 NEW ZEALAND GENERA OF THE FAMILY
ELPIDIIDAE

1 (2) Lateral ventral radii with pedicels distributed along their
entire length ................ -Scotoplanes Theel, 1882

2 (1) Pedicels of the lateral ventral radii confined to the
posterior half of each radius. . .. Amperima Pawson, 1965

Amperima Pawson, 1965

DiacNosis: Body slightly elongate or egg-shaped,
at most 24 times as long as broad; tentacles 10. An-
teriorly, dorsal side carries a transverse row of 3-4
papillae, sometimes discrete, sometimes adjoining, some-
times fused into a voluminous transverse four-lobed
process. Immediately posterior to papillae a small number
of isolated very small papillae present on radii., Ventral
radii each with a row of pedicels, usually restricted to
posterior half of each radius. Deposits triradiate bodies,
together with sigmas (after Perrier, 1901, in Deichmann,
1930).

TYPE-SPECIES : Periamma roseum Perrier.

REMARKS: This genus was formerly known as Periamma
Perrier, but the name is preoccupied and has been
replaced by Amperima (Pawson, 1965a). Amperima
is cosmopolitan and contains seven species, five of
which are known from the Pacific and Indian Oceans.
Madsen (1953) notes that most species can be found
below about 3,000 m.

Amperima tui Pawson
Amperima tui Pawson, 1965a, p. 216, pl. 4, figs 1-3,

MATERIAL EXAMINED: None.
Diacnosis: Calcareous deposits absent from body wall.

REMARKS: Amperima tui has been described and discussed
elsewhere (Pawson, 1965a).

DistriBuTiON: West of Kermadec Tslands (30° 18" S,
180° E). '

BATHYMETRIC RANGE: 1,170 m.

Scotoplanes Theel, 1882

DiagNosis: Body elongate to ovate. Tentacles 10.
Dorsal surface of body with a small number of processes,
restricted to anterior end of body or present anteriorly
and posteriorly. Ventrolateral pedicels present in small
numbers throughout radii. Midventral radius naked.
Deposits include C-shaped spicules, unbranched rods,
and three-armed spicules, of which the last two types
may be spinous.

TYPE-SPECIES: Scotoplanes globosa Theel.

RemArks: This genus embraces seven species, and is
known from the Atlantic and Pacific Oceans, from
depths of 500 m to approximately 10,000 m.
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Scotoplanes gilpinbrowni Pawson
Scotoplanes gilpinbrowni Pawson, 1965a, p. 217, pl. 4, figs 4-6.

MATERIAL ExAMINED : None,

Diagnosis:  Calcareous  deposits  exclusively simple
straight or curved spinous rods.

REMARKS: Scotoplanes gilpinbrowni has been described
and discussed elsewhere (Pawson, 1965a).

DistrIBUTION: North of New Zealand (34° 20’ S,
175° 12' E).

BATHYMETRIC RANGE: 1,782 m.

COMPOSITION, DISTRIBUTION, AND RELATIONSHIPS OF THE NEW ZEALAND
HOLOTHURIAN FAUNA

COMPOSITION

All orders in the Class Holothuroidea occur in
New Zealand waters. The Dendrochirotida, Apodida,
and Elasipodida are especially well represented, but
the number of Aspidochirotids is small. This is not
surprising, for the largest families in the Aspidochirotida,
namely the Holothuriidae and Stichopodidae, are
essentially tropical or subtropical in distribution. Only
the northernmost part of New Zealand can be regarded
as subtropical, and one species of the Holothuriidae
(Vaneyothuria neozelanica) is known from northern
New Zealand. Very few holothuriids and stichopodids
occur south of about 35° S, but a notable exception is
Stichopus mollis, which extends as far south as Stewart
Island, and has a broad temperature tolerance.

The families Paracucumidae, Sclerodactylidae, Rhopa-
lodinidae, Vaneyellidae, Eupyrgidae, and Deimatidae
are as yet unknown from the New Zealand region,
but it is to be expected that at least the elasipodid
family Deimatidae will be discovered there. The other
families mentioned comprise rather specialised forms,
and appear to be restricted in their distribution. More
representatives of the family Psolidae probably will
be discovered in the New Zealand region; only one
species, Psolus neozelanicus, is known so far, but six
species occur in the shallow waters of Australia, and the
family is particularly well represented in Chile and
and Antarctica. As psolids are invariably sedentary
in habit, living attached to rocks, dredging in rocky
areas should yield members of the genus Psolus and
perhaps also Psolidium.

Thirty-six genera occur in the New Zealand region.
Studies at present nearing completion on the distribution
of Southern Hemisphere holothurian genera show that
the most notable absentees from the New Zealand
fauna are Pentacta, Psolidium, and Taeniogyrus. Pentacta
is represented in Australia by 11 species and should
occur in northern New Zealand. Psolidium is essentially
cosmopolitan with many southern species, while the
distribution of Taeniogyrus (Australia, various Sub-
antarctic islands, Chile) closely parallels that of Trocho-
dota and Chiridota, and it is virtually certain that
Taeniogyrus occurs around New Zealand.

There are 49 species; the number of species per genus
is approximately 1.5, and this approximates the ratio
for Antarctica and Southern Chile, but is slightly lower
than that for Australia.

In considering the fauna as a whole, a few general
remarks may be made. Recent work (Pawson and Fell,

1965; Pawson, 1966) indicates that perhaps U-shaped
holothurians reflect a primitive stage in the evolution of
the group. No less than 10 of the commonly encountered
New Zealand species are U-shaped, and 7 of these have
a hard calcareous test as in other echinoderms. This
high incidence of possibly primitive forms is a notable
feature of the New Zealand fauna.

Tt is also remarkable that there are no conspicuous
species in the intertidal areas apart from Stichopus mollis.
In most other areas of the world, except the arctic and
antarctic, several species of holothurians are common
in the intertidal area, or can be collected without diving.
In the tropics most of the conspicuous species are
aspidochirotids, but in temperate or subtropical areas
dendrochirotids become more prominent. The secretive
or burrowing apodids are, however, ubiquitous, and
usually one or two species can be found on New Zealand
shores by careful searching.

No special adaptations for life in New Zealand waters
are evident. The high percentage of dendrochirotids is
not unexpected; these holothurians are especially well
adapted to life in cold water, for they comprise 70, of
the antarctic fauna (Pawson, 1969). In the warmer
waters of the New Zealand shelf 459, of the species are
dendrochirotids. These holothurians develop directly,
and have no pelagic larval stage in their life history.

DISTRIBUTION

The distribution of the New Zealand echinoderm
fauna has been studied recently by Fell (1949) and
Pawson (1961, 1965¢c), and thus it is not necessary to
discuss patterns of distribution at length here. However,
some distribution details not available in Fell (1949) and
Pawson (1961, 1965¢) are given here.

1. BATHYMETRIC DISTRIBUTION

INTERTIDAL ZONE

As mentioned previously, the intertidal species are by
no means conspicuous, but the following 12 species
have been collected intertidally (figures indicate bathy-
metric range in metres):

Ocnus calcarea (0-27)

O, brevidentis (0-465)
Trachythyone bollonsi (0)
Pseudocnus leoninoides (0-112)
Psolidiella nigra (0)
Pseudopsolus macquariensis (0)

Stichopus mollis (0-270)

Chiridota gigas (0)

C. mortenseni (0)

Trochodota dunedinensis (0-180)

T. dendyi (0-126)

Kolostoneura novaezealandiae
(0-54)



Ocnus calcarea is rare; Trachythyone bollonsi is known
from one record ; Pseudocnus leoninoides is an Antipodean
species that extends north to the Snares Is.; and Pseudo-
psolus macquariensis is not known with certainty from
New Zealand. It is clear that dendrochirotids do not
favour the intertidal habitat in New Zealand. Only five
of the species listed above appear to be restricted to
shallow water; the others range into the deep water of
the continental shelf or slope.

CONTINENTAL SHELF

On the shelf 27 species occur, and of these 13 (approxi-
mately 50%) appear to be restricted to the shelf; the
remainder extend into bathyal depths. Of the entire
echinoderm fauna of New Zealand approximately
589, are stenobathic shelf species.

CONTINENTAL SLOPE

In the bathyal zone 31 species occur, of which 17
(approximately 559%) are restricted; the remaining 14
species extend on to the shelf.

It is evident from the above figures that many New
Zealand species have a broad bathymetric range.

2. HOR1ZONTAL DISTRIBUTION

The holothurians do not show as convincingly the
“provincial” patterns of distribution of the other echino-
derm groups (see Fell, 1949; Pawson, 1961, 1965c; Dell,
1962). The reasons for this difference from the other
echinoderm groups are not clear, but the high incidence
of direct development and the broad bathymetric range
of many species may be contributing factors. For con-
venience and to aid in future faunal studies those species
that occur in each of the New Zealand marine
“provinces” are listed. The lists do not include ex-
clusively bathyal species; those species marked with an
asterisk are so far known only from the “province’ under
which they are listed.

Aupourian Assemblage

Rynkatorpa uncinata
Kolostoneura novaezelandiae
Trochodota dendyi
Heteromolpadia marenzelleri
Paracaudina chilensis
*Vaneyothuria neozelanica

Heterothyone alba
*Psolus neozelanicus
Pentadactyla longidentis
*Trachythyone bollonsi
*Ocnus farquhari

0. calcarea

0. brevidentis

The four species marked above as restricted to the

Aupourian assemblage are known from one record only,
and thus they can be ignored for the purposes of zoo-
geography ; no species, then, in the above list, can be re-
garded as typically Aupourian. This situation is in marked
contrast to that applying in the echinoids and asteroids

(see Pawson, 1965c¢).
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Cookian Assemblage (includes the Chatham Islands,
southern part of North Island and northern part of the
South Island)

0. brevidentis

Rynkatorpa uncinata
*Protankyra rigida

Kolostoneura novaezealandiae

Placothuria huttoni
Heterothyone alba

H, ocnoides
Neothyonidium dearmatum

*N. armatum Chiridota gigas
Pentadactyla longidentis C. nigra
Neocucumella bicolumnata Trochodota dunedinensis
Amphicyclus thomsoni T. dendyi

Heteromolpadia marenzelleri
Paracaudina chilensis
Stichopus mollis

Psolidiella nigra
Trachythyone amokurae
Ocnus calcarea

Protankyra rigida is known from one record. Neot/y-
onidium armatum has a bathymetric range of 43-270 m,
and thus is expected to occur in at least the Forsterian
fauna.

Forsterian Assemblage (southern part of the South Island,
Stewart Island, and the Snares Islands)

O. brevidentis
* Ypsilothuria bitentaculata
Rynkatorpa uncinata
Kolostoneura novaezealandiae
*Chiridota mortenseni

Placothuria huttoni
Heterothyone alba

H, ocnoides
Neothyonidium dearmatum
Pentadactyla longidentis

Neocucumella bicolumnata C. gigas

Amphicyclus thomsoni C. nigra

Pseudocnus leoninoides Trochodota dunedinensis
Psolidiella nigra T. dendyi

Heteromolpadia marenzelleri
Paracaudina chilensis
Stichopus mollis

?Pseudopsolus macquariensis
Trachythyone amokurae
Ocnus calcarea

Ypsilothuria bitentaculata is a deep-water species
and is probably widespread in the New Zealand bathyal
zone. Chiridota mortenseni remains a problematical
species, and may yet prove to be a synonym of C. gigas.
The Forsterian assemblage differs from the Cookian
in lacking Neothyonidium armatum and Protankyra
rigida, and in having Pseudocnus leoninoides, Pseudopsolus
macquariensis (possibly), Ypsilothuria bitentaculata, and
Chiridota mortenseni.

Antipodean Assemblage (Auckland, Campbell, Bounty
and Antipodes Islands)

Chiridota nigra

*C, carnleyensis
Trochodota dunedinensis
T. dendyi

*Placothuria squamata
Pseudocnus leoninoides
Trachythyone amokurae
Ocnus brevidentis

The New Zealand “character” of the Antipodean fauna
is readily apparent (see Fell, 1953, Pawson, 1968b).

An examination of the above lists will show that there
are virtually no “province indicator species” in any of
the assemblages. The small size of the Aupourian
assemblage reflects a less intensive collecting effort in the
area rather than an impoverished fauna. Northern
elements are not conspicuous at present; further collect-
ing in the northern part of New Zealand may alter
the picture considerably, In the Forsterian assemblage
Pseudocnus leoninoides and Pseudopsolus macquariensis
may be regarded as truly southern elements (a character-
istic of the Forsterian fauna).

RELATIONSHIPS

If the bathyal species (which are mainly widespread
or cosmopolitan) are ignored, 83 % of the New Zealand
holothurian species are endemic to the New Zealand
region. The remaining 179 comprise an Australian
element of four species (Neocucumella bicolumnata,
Neothyonidium dearmatum, Stichopus mollis, Chiridota
gigas) and a single species (Ocnus calcarea) that also
occurs at Juan Fernandez Is. Thus, at the species level,
the relationships of the New Zealand holothurians
are not at all clear. In contrast, the echinoids show
obvious close relationships with Australia and the
Indo-west Pacific generally, and at least 10 species of
New Zealand shelf echinoids (45% of the shelf fauna)
are shared with Australia and the Indo-west Pacific.
The discrepancy beiween the echinoids and holo-
thurians is probably because all the echinoids that
have immigrated to New Zealand possess pelagic larval
stages and probably arrived with the aid of the favourable
currents, while a large proportion of the New Zealand
holothurians lack such free-floating larval stages and
consequently have seriously reduced vagility.

At the generic level, relationships hardly become
clearer. Of the shelf genera two (Placothuria,
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Heterothyone) are endemic. Nine genera are shared with
Australia, seven with Chile, and five with Antarctica.
It must be pointed out here that most of the genera
in the New Zealand fauna are more or less widespread in
world seas, and the fact that seven genera are shared
between New. Zealand and Chile does not necessarily
imply that the faunas of those areas are closely related.
The fauna of New Zealand has apparently been built up
by immigration of taxa; that of Antarctica is of a
similar nature (Pawson, 1969). There is little evidence
of active speciation in the New Zealand fauna; only
Chiridota has more than three species here.

It is apparent from the foregoing discussion that
no definitive statements can be made about the origin
of the New Zealand holothurian fauna, but evidence
afforded by other echinoderm groups and other inverti-
brate phyla points to a convincing donor-recipient
relationship between New Zealand and Australia.
It is therefore most reasonable to assume that most
of the holothurians of New Zealand were initially derived
from an Indo-west Pacific source. The off-shore fauna
of Australia remains poorly known, but one would
expect to find that an increasing number of species at
present known from New Zealand also occur in
Australian waters,
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PLATE 1

FiG. 1. Placothuria huttoni (Dendy), left lateral view. Total length (around greater curvature) 112 mm.

FiG. 2. Heterothyone ocnoides (Dendy), left lateral view, Total length (around greater curvature) 60 mm.

FiG. 3. Heterothyone alba (Hutton), left lateral view. Total length (around greater curvature) 22 mm.

F1G. 4. Neocucumella bicolumnata (Dendy and Hindle), left lateral view. Total length 27 mm.

FIG. 5. Ocnus calcarea (Dendy), ventral view. Total length 16 mm.

FiG. 6. Amphicyclus thamsoni (Hutton), ventral view. Total length 60 mm.

Fic. 7. Amphicyclus thomsoni (Hutton), left lateral view. Live specimen, showing expanded tube feet. Total length 82 mm.
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PLATE 2

FiG. 1. Ocnus brevidentis (Hutton), dorsal view. Live specimen, showing dendritic tentacles. Total length 35 mm.

FI1G. 2. Paracaudina chilensis (Miiller), dorsal view. Total length 47 mm,
FI1G. 3. Pentadactyla longidentis (Hutton), left lateral view. Total length (around greater curvature) 65 mm.

F1G. 4. Chiridota nigra Mortensen, ventral view, Total length 65 mm,
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