TERTIARY HOLASTEROID ECHINOIDS FROM
AUSTRALIA AND NEW ZEALAND

by R. J. FOSTER and G. M. PHILIP

ABSTRACT. All known holasteroid echinoid species from the Tertiary rocks of Australiaand New Zealand are described
and illustrated. All except Echinocorys australis sp. nov., from the Palaeocene of Western Australia, belong to genera
confined to Australia and New Zealand. Other holasterids are Giraliaster jubileensis gen. et sp. nov. with additional
species G. tertiarius (Gregory), G. sulcatus (Hutton) (= Cardiaster latecordatus Tate), and G. bellissae sp. nov.
A new family Corystidae is proposed for holasteroids with a central rostral plate. Included in the family are Corystus
dysasteroides (Duncan) (— Duncaniaster australiae (Duncan) = Galeraster australiae Cotteau), Cardabia bullarensis
gen. et sp. nov., and Huttonechinus spatangiformis (Hutton) gen. nov. The distribution of holasteroid echinoids in
Australia and New Zealand indicates shallow water connection between the Southern Ocean and the Tasman Sea
from the Palaeocene onwards, and that west-east trans-Tasman migration of echinoids has proceeded throughout the
Cainozoic. The holasteroids provide evidence against the concept of a relatively cosmopolitan echinoid fauna in
southern Australasia during the Palacocene to Miocene. The precursors of the fauna, prior to the separation of
Austrahia from Antarctica, are to be sought in the Indian Ocean area.

HOLASTEROID echinoids comprise a numerically small, yet diverse and significant
component of the abundant Tertiary echinoid faunas of Australia and New Zealand.
For this article we have examined all known material, a task which has taken several
years since the material is scattered through many repositories and museums.

The occurrence of holasteroid echinoids in the Australian Tertiary was well known
in the last century through the work of Duncan (1877, 1887), Gregory (1890), and
Tate (1892). The group constitutes the main evidence for a still prevailing view on the
palacogeographic relationship of the fauna. Gregory (1890, p. 491) succinctly
described the fauna thus, ‘It seems to be composed of two constituents: about one
third of the species are of ordinary Palaearctic Upper Cretaceous genera; these seem
to have migrated southwards and become mingled on their journey with a fauna that
agrees more closely with that of the Eocenes of India and Malaysia’. Fell (1953) has
echoed this interpretation and more recently (1971) has even maintained that un-
disclosed echinoids serve to indicate that peninsular India has occupied its present
position since at least the late Jurassic. Even Henderson (1975), viewing the New
Zealand Tertiary spatangoids, concluded that (p. 7) ‘Palacocene-Miocene faunas of
the world are dominated by cosmopolitan and widely distributed genera which appear
tohave beendistributed largely from centresin the tropical Atlanticand Mediterranean
regions into the Indo-Pacific’.

In this revision, holasteroids previously placed in genera such as Holaster and
Cardiaster are referred to five genera, three of them new, and four known only from
late Cretaceous and Tertiary strata of Australia and New Zealand. A new family is
proposed to accommodate three Australian and New Zecaland genera which are set
well apart from other holasteroids in the nature of the plastronal plating. Of the cight
species described here, only one, Echinocorys australis sp. nov., is referred to a cosmo-
politan holasteroid genus. Holasteroid echinoids therefore support the view of
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a strongly endemic nature for the Australasian Palaeogene fauna (cf. Philip and
Foster 1971).

The Australasian Tertiary holasteroid fauna, although largely endemic at the
generic level, is of more than local interest. It provides an example of continued
diversification and evolution in the Cainozoic of a group that declined abruptly at
the end of the Cretaceous in the northern hemisphere. Such diversification is typical
of the Palacogene echinoid fauna of southern Australia as a whole and is presumably
the result of new ecological opportunities brought about by the rifting of Australia
from Antarctica and the opening of the Southern Ocean. The fauna also provides
evidence of completion of this secaway between Antarctica and Australia at a time
earlier than has hitherto been recognized.

The following abbreviations are used to designate the various repositories: AUGD—Adelaide University
Geology Department, Adelaide, S.A.; BM —British Museum (Natural History), London ; CPC—Common-
wealth Palacontological Collection, BMR, Canberra; NMV-—National Museum of Victoria, Melbourne,
Victoria; NZGS—New Zealand Geological Survey Museum, Lower Hutt, N.Z.; OU—Otago University
Geology Department, Dunedin, N.Z.; SAM —South Australian Museum, Adelaide, S.A.; WAM—Western
Australian Museum, Perth, W.A. Undesignated material is in the R. J. Foster Collection.

SYSTEMATIC PALAEONTOLOGY

Order HOLASTEROIDA Durham and Melville, 1957
Family CORYSTIDAE fam. nov.

Diagnosis. Rounded holasteroids, with anterior notch either feeble or absent and
with a subanal rostrum; ambulacra non-petaloid. Apical system disjunct with three
or four genital pores. Plastron modified meridosternous with the first pair of episternal
plates followed by a single central rostral plate. Subanal fasciole present, encircling
the rostral plate.

TEXT-FIG. 1. Corysitus dysasteroides (Duncan). a, plating of adoral surface
showing rostral plate, based on SAM P18011 from Tailem Bend, South
Australia. Position of subanal fasciole inferred from other specimens.
b, posterio-oral view of pre-anal, rostral, and episternal plates of the posterior
interambulacrum, based on NMV P31229 from Waurn Ponds, Victoria.
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Included genera. Corystus Pomel, 1883; Cardabia gen. nov.; Huttonechinus gen. nov.

Remarks. The presence of the post-episternal rostral plate sets this family well apart
from other holasteroids and must be regarded as a specialized development. As
lateral fusion of plates cannot be invoked to explain its origin (cf. Mortensen 1950,
p. 37) the plastron of the Corystidae must be viewed as a modification of an advanced
meridosternous (metasternal) condition. The rostral plate sees no parallel in other
echinoids.

The new family 1s known only from Tertiary strata of Austraiia and New Zealand,
although a similar-looking but poorly known genus, Basseaster Lambert from the
Maastrichtian of Madagascar, may prove to belong to the family. The family first
appeared in the Palaeocene of north-western Australia, and was present at a number
of localities along the south coast of Australia by the late Eocene. It reached New
Zealand in the Oligocene, and died out in both countries during the early Miocene.
Its total range is probably P4 to N8 in the letter zonation of Berggren (1969).

Genus CORYSTUS Pomel, 1883

1883 Corystus Pomel, pp. 61-62.

1890  Galeraster Cotteau, p. 548.

1896  Duncaniaster Lambert, p. 317.

1903 Duncaniaster Lambert; Lambert, p. 32.

1921  Galeraster Cotteau; Lambert and Thiéry, p. 332.

1924  Cibaster (Duncaniaster) Lambert ; Lambert and Thiéry, p. 408.
1946  Duncaniaster Lambert ; Clark, p. 361.

1948  Galeraster Cotteau; Mortensen, p. 84.

1950  Duncaniaster Lambert; Mortensen, p. 74.

1953 Duncaniaster Lambert; Fell, pp. 246-249.

1966  Galeraster Cotteau; Wagner and Durham, p. U445.
1966 Duncaniaster Lambert; Wagner and Durham, p. U528.
1968  Duncaniaster Lambert; Eames, p. 367.

1971  Duncaniaster Lambert ; Davies, p. 142.

1976a Corystus Pomel; Foster and Philip, pp. 113-116.

Type species. Rhynchopygus dysasteroides Duncan, 1877; by monotypy. The type species of Galeraster is
G. australiae Cotteau, 1890, and of Duncaniaster is Holaster australiae Duncan, 1877.

Diagnosis. Moderate sized, domed holasteroids with a faint frontal notch and low
plastronal keel. Disjunct apical system with four genital pores located in front of
centre. Ambulacra all similar, flush with test and subpetaloid, with small circular
pores placed close together; pores paired throughout. Periproct transversely oval,
situated above anal rostrum at termination of the posterior slope of the test. Peristome
in front of centre, with prominent phyilodes; paired interambulacra amphiplacous.
Labrum comparatively broad and not protruding. Subanal fasciole subcircular,
enclosing the rostral plate.

Remarks. The compiex nomenclatorial history of the type species of this genus has
been discussed by Foster and Philip (1976a), who concluded that it is conspecific with
both H. australiae Duncan (type species of Duncaniaster Lambert), and Galeraster
australiae Cotteau (type species of Galeraster Cotteau). At present only the one
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species of Corystus is recognized, although C. dysasteroides is acknowledged to show
considerable variation in time (Foster and Philip 19765). The distribution of the species
is discussed below.

Lambert’s genus Basseaster (1936, p. 23) closely resembles Corystus in its incon-
spicuous ambulacral pores, very slight frontal notch, keeled plastron, anal rostrum
surrounded by a fasciole, and the character of its tuberculation. Lambert described
the apical system as comprising one elongate plate without sutures; however, there
are four genital pores, with the posterior pair well separated from the anterior pair.
Lambert could not discern the vital sutures of the plastron. The only known species
is B. rostratus (Lambert 1936, pp. 23, 24, pl. 3, figs. 8-12; pl. 4, fig. 10) from the
Maastrichtian of Madagascar.

Corystus dysasteroides (Duncan, 1877)
Plate 85, figs. 1-5; Plate 86, figs. 1-5; text-fig. 1

1877  Rhynchopygus dysasteroides Duncan, p. 49, pl. 3, figs. 9, 10.

1877 Holaster australiae Duncan, p. 51, pl. 3, figs. 12, 13.

1883  Corystus dysasteroides (Duncan); Pomel, p. 61.

1887  Holaster australiae Duncan; Duncan, p. 420.

1887 Holaster difficilis Duncan; Duncan, p. 421.

1890  Galeraster australiae Cotteau, p. 548, pl. 12, figs. 16-18.

1890  Holaster difficilis Duncan; Gregory, p. 490.

1891  Holaster australiae Duncan; Tate, p. 276.

1892 Holaster australiae Duncan; Bittner, p. 359, pl. 3, fig. 3.

1892  Holaster australiae Duncan; Tate, p. 193.

1893 Lampadocorys australiae (Duncan); Lambert, p. 97.

1896  Duncaniaster australiae (Duncan); Lambert, p. 317.

1921  Galeraster australiae Cotteau; Lambert and Thiéry, p. 332.

1921  Rhynchopygus dysasteroides Duncan; Lambert and Thiéry, p. 364.
1924 Cibaster (Duncaniaster) australiae Duncan; Lambert and Thiéry, p. 408.
1946  Duncaniaster australiae (Duncan); Clark, p. 361.

1948 Galeraster australiae Cotteau; Mortensen, p. 84, fig. 62.

1950  Duncaniaster australiae (Duncan); Mortensen, p. 74, fig. 66.

1970  Corystus dysasteroides (Duncan); Foster in Lindsay, p. 9.

1970  ‘Duncaniaster’ australiae (Duncan); Philip, p. 184, figs. 5A, D.

1971 Duncaniaster australiae (Duncan); Davies, figs. 3494, B.

1976a Corystus dysasteroides (Duncan); Foster and Philip, p. 113, figs. 1, 2.
19766 Corystus dysasteroides (Duncan); Foster and Philip, p. 129, figs. 1-3.

Material and occurrence. Several hundred specimens are available (R. J. Foster Collection) from a consider-
able number of localities in Victoria, South Australia, and Western Australia, and Foster and Philip (19765)
provide details of this material. The holotype, BM E42418, is from the Castle Cove Limestone, Castle

EXPLANATION OF PLATE 85

Figs. 1-5. Corystus dysasteroides (Duncan). 1, adoral view of SAM P18012, Wool Bay, Yorke Peninsula,
South Australia, > 1. 2, adapical view of NZGS EC824, Gees Point, Gee Greensand, New Zealand,
» 1. 3, enlargement of apical system of NMV P18552, Waurn Ponds, Victoria, % 5. 4, adapical view
of SAM P18013, a specimen with flexed posterior ambulacra petals, Wool Bay, Yorke Peninsula, South
Australia, x 1. 5, posterior adoral view of a weathered specimen showing the sutures between the
sternum, the episternals, and the central rostral plate, SAM P18016, Wool Bay, Yorke Peninsula, South
Australia, 2.
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Cove, Glenaire (38”48’ S., 143° 26" E.) in the Otway Basin of Victoria and is of upper late Eocene age corre-
sponding to P16 or P17 of the letter zonation. The earliest occurrence of the species in Australia is in the
middle or lower late Eocene Wilson Bluff Limestone of the Eucla Basin (P14-15) and the last in the upper
early Miocene Wataepoolan Limestone of the Otway Basin (N8).

In New Zealand a single crushed Corystus (BM E16517), which could represent this species, occurs in
the early Oligocene (Whaingaroan) Cobden Limestone at Greymouth, corresponding to P19. However,
undoubted specimens occur higher in the Cobden Limestone in the late Oligocene (Duntroonian-Waitakian)
in P20-22 (Perpendicular Point S37/f620, 732-734; specimens NZGS EC561, 562, 564, 565, and OU8583h).
The species also occurs at the base of an unnamed limestone of the same age on the Seymour River, near
the junction with the Clarence (locality S41/f542; NZGS EC367-371). The last occurrences are in the late
Oligocene or early Miocene (Waitakian-Otaian) Gee Greensand in the range P21-N4 (Gee’s Point
S136/1901, 1222; specimens NZGS EC823-826, and OU6631, 6632), and in the early Miocene (Otaian)
Mahoenui Group in N4 (Hangatikei N83/f539; specimen E260 from Auckland University).

Measurements. Foster and Philip (1976b) give measurements of Australian material. The only well-preserved
specimen from New Zealand (NZGS EC824) is 48 mm long, 46 mm wide, and 28 mm high.

Description. Test ovoid with a slight to almost imperceptible anterior notch. Upper surface gently domed
and sloping to ambitus. Lower surface slightly sunken around the peristome; keeled plastron produced
into an anal rostrum which is often quite pronounced.

Apical system often slightly sunken, located in front of centre, disjunct, with four genital pores. Ambulacra
all similar, subpetaloid, and not constricted distally. Pore-pairs decrease in size towards the ambitus and
continue on to the lower surface to the prominent phyllodes which consist of enlarged, deeply countersunk
pore-pairs. In a minority of specimens the proximal ends of ambulacra I and V curve backwards as they
approach the oculars. Ambital plates of the paired ambulacra low and geniculate.

Transverse-oval periproct situated above anal rostrum at termination of posterior slope. Transverse-oval
peristome placed in a shallow depression a little in front of centre; the posterior margin is not labiate.

Upper surface finely granulate with scattered small tubercles which increase in size and density towards
the ambitus. Oral surface densely covered with small perforate crenulate tubercles except for the finely
granulated areas of the phyllodes and ambulacra I and V. An additional broad granulated area extends from
the subanal fasciole to the periproct, and is bounded laterally by the proximal pore-pairs of ambulacra I
and V and carries a few scattered tubercles. Tubercles are often absent from the tip of the subanal rostrum,
which is instead finely granulated (Pl. 86, fig. 5).

Labrum broad, extending half way along the length of the second adjacent ambulacral plate, making
wide contact with the shield-shaped sternal which extends to the middle of the fourth adjoining ambulacral
plate. Sternal followed by a symmetrical pair of episternal plates, followed by a single small plate which
corresponds to the snout of the subanal rostrum. The rostral plate abuts the fifth ambulacral plate on each
side. Then follow three pairs of alternating pre-anal plates, the last of which forms the adoral margin of the
periproct. In interambulacra 1 to 4 each primordial plate abuts against two succeeding plates in the amphi-
placous manner.

Subanal fasciole roughly oval, encircling the rostral plate. There are no pore-pairs within the fasciole.
Posterior segment of the fasciole is difficult to identify as the granules merge into those of the granulated
area beneath the periproct.

EXPLANATION OF PLATE 86

Figs. 1-5. Corystus dyasteroides (Duncan). 1, lateral view of NZGS EC824, Gees Point, Gee Greensand,
New Zealand, < 1. 2, lateral view of SAM P18013, a particularly high-tested specimen, Wool Bay,
Yorke Peninsula, South Australia, x 1. 3, enlargement of the sunken peristomial region of NMV
P19991, showing the countersunk pore-pairs of the phyllodes, Waurn Ponds, Victoria, ¥ 3 approx.
4, posterior view of NMV P19993 showing rounded peristome with the closely granulated area beneath,
Waurn Ponds, Victoria, % 2. 35, plastron and rostrum of NMV P19991, Waurn Ponds, Victoria; note
the subanal fasciole and granulated rostrum, x 3.
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Remarks. Though never abundant, this distinctive species is widely distributed
through the mid Tertiary of Australia, and is one of the most characteristic members
of the fauna. Judging from the available material, it is not so common in New
Zealand. It is found most often in the bryozoal lime grainstones so prevalent in the
Tertiary of south-eastern Australia, and therefore it presumably lived in a shallow,
relatively high-energy environment. The animal’s stout test tends to substantiate this
deduction.

Corystus dysasteroides is one of the few documented continuous evolutionary
lineages among echinoids. Foster and Philip (1976b) subjected samples representing
seven populations from the late Eocene to early Miocene to statistical analysis. The
individuals that comprised those samples appear to get larger with time, and both
wider and higher relative to their length. The apical system has a stronger tendency
to be sunken in individuals from the stratigraphically younger samples.

Genus CARDABIA gen. nov.

Name. From Cardabia Creek, Carnarvon Basin, Western Australia. The name is pronounced ‘card-ah-
buyer’, with emphasis on ‘buy’.

Type species. Cardabia bullarensis sp. nov.

Diagnosis. Small corystids lacking a frontal notch and with a flat upper surface rela-
tively densely tuberculated. There are three genital pores.

Remarks. This new genus is clearly related to Corystus through the presence of
a rostral plate. However, the earlier Cardabia, with three genital pores, can hardly
have given rise to Corystus with four. As Cardabia had populated the Australian
north-west coast in the Palacocene before the opening of the seaway between Australia
and Antarctica, their common ancestor must be sought in the pre-Palaeocene Indian
Ocean.

Cardabia bullarensis sp. nov.
Plate 90, figs. 3, 4; Plate 91, figs. 1-3

Material and occurrence. Twenty-three specimens from the northern end of Giralia Anticline, Carnarvon
Basin on Giralia Station, North West Division, Western Australia. Nine, including the holotype (WAM
73.361) and two paratypes (WAM 73.365, 73.366) are from the south side of the Bullara-Giralia road in
the vicinity of the turn-off to Jubilee Bore at approximately 22° 40" S., 114° 13" E., and about 6-5 km south
of the bore. Although the echinoids were not found in situ they have traces of white glauconitic lime mud-
stone adhering to them. Eleven reddish silicified specimens were found loose 400 m south of a white hill
about 5 km south of Jubilee Bore at approximately 22° 39" S., 114° 14" E. NMV P31199 was collected by
T. A. Darragh and labelled “Wadera Calcarenite, float on E. side of Main N.-S. tract of C-Y Creek (due
E. of bore and E. of fence, Open Country Paddock), Yanrey 188147, at approximately 22° 52’ S., 114° 7" E.
A further two crushed echinoids (P31227, 31228) are probably the same species. They are from the type
section of the Wadera Calcarenite, Old Marilla Station at 22° 50" S., 114° 8’ E.

The Wadera, Pirie, and Cashin Calcarenites make up the Cardabia Group, and are of Palaeocene age
(McWhae et al. 1958, p. 121). P. G. Quilty (pers. comm.) places the Cardabia Group outcrop in P4 and
perhaps P5 and thus in the middle or late Palacocene. From existing information it appears that the species
is confined to the Cardabia Group and hence to the Palacocene.

Measurements. The dimensions of the holotype are: length 20 mm, width 17 mm, height 10 mm. Other
specimens from the same locality range from 14 < 11 <8 mm up to 25> 21> 11 mm.
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Description. Adapical and adoral surfaces flattened, with the ambitus uniformly rounded. Prominent
plastronal keel which terminates in a slight anal rostrum; anterior margin gently rounded at the ambitus.
Apical system in front of centre, disjunct, with three genital pores; that of the madreporite is lacking.
Ambulacra composed of small pore-pairs not easily discernible in unweathered specimens. Adapically the
small round pores are placed close together and separated by a granule. The pore-pairs in the paired
ambulacra placed slightly en-chevron; in ambulacrum III they are almost longitudinally directed.

Transversely oval periproct located just above anal rostrum. Subcircular, anteriorly located peristome
with prominent phyllodes composed of deeply countersunk pores. Test coated with coarse granules and
relatively dense small primary tubercles. Adoral surface with dense plastronal tuberculation but tubercles
absent in the phyllodes and ambulacra I and V.

Plastronal plating consisting of a relatively long labrum extending to the second ambulacral plate,
followed by a single large sternal plate extending to the fourth ambulacral plate. There follows a pair of
episternal plates (the suture which separates them is only discernible with difficulty in the available material).
The episternals are succeeded by a single plate, in the position of the point of the rostrum, and then two
pairs of pre-anals. A subcircular subanal fasciole encloses the rostral plate.

Remarks. This new species is readily distinguished from specimens of Corystus
dysasteroides in the Australian Tertiary by its smaller size, three genital pores, flat
upper and lower surfaces, less prominent pore-pairs arranged en-chevron, subcircular
peristome, coarser and more dense tuberculation, and the absence of a frontal notch.

Genus HUTTONECHINUS gen. nov.

Name. After Capt. W. H. Hutton who described the type species.

Type species. Macropneustes spatangiformis Hutton, 1873.

Diagnosis. Large, domed corystids, lacking an anterior notch, but with a wide, deep
ambulacral groove running from the anterior margin to the peristome. Disjunct
apical system with four genital pores. Ambulacra all similar, flush with the test and
straight, expanding uniformly to the ambitus. Periproct transversely elongate,
barely supra-marginal. Peristome rounded and facing forwards at the termination
of the anterior groove. Posterior paired interambulacra strongly meridoplacous.
Labrum long and narrow, its extremity abutting against the narrow sternal which
with the large expisternals forms a plastronal keel. Small rostral plate surrounded by
a subanal fasciole.

Remarks. This genus is again monotypic. Although the disposition of plastronal
plates in relation to adjacent ambulacral plates is the same as C. dysasteroides, both
the labrum and sternum are much longer and much narrower. The proportions of the
episternals and rostral plate also differ markedly. In addition, Huttonechinus spatangi-
formis differs in its more simple ambulacra, its deep, broad, anterior ambulacral
groove and in the posterior paired interambulacra, which are meridoplacous. These
features, together with the absence of an anterior notch, warrant its separation from
Corystus, to which genus the species was referred by Eames (1968).

The genus is known only from the Oligocene Cobden Limestone of New Zealand.
This is a marly lime mudstone with its echinoid fauna dominated by large, thin-
tested irregular echinoids. These, plus the fine-grained sediment, suggest that the
habitat of Huttonechinus was relatively deep, quiet water. Similar lithologies are not
represented in Oligocene outcrops in the south-eastern part of Australia, which may
explain the absence of Hurttonechinus from the Australian record.
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Huttonechinus spatangiformis (Hutton, 1873)
Plate 87, figs. 1-4; Plate 88, figs. 1-3; text-fig. 2

1870  Macropneustes spatangiformis Hector, p. 192 (nomen nudum text-fig.).
1873 Macropneustes spatangiformis Hutton, p. 40.

1887  Holaster spatangiformis (Hutton); Hutton, p. 268.

1894  Holaster spatangiformis (Hutton); Tate, p. 123.

1968  Duncaniaster spatangiformis (Hutton); Eames, p. 367.

Material and occurrence. This species appears to be common in the Cobden Limestone at Greymouth on
the west coast of the South Island of New Zealand, 42° 21" S., 171° 13" E.; the age is Whaingaroan (early
Oligocene) corresponding to P19. From here are the holotype NZGS EC831, and further specimens
EC772, 780, 786, 787, 789, 791, 794, 801, 804-807, 809, 811-813, localities for these are numbered S44/f465,
469, 476, 490, 619; specimens 44, 47 in Canterbury Museum are also from this area. A further series of
poorly preserved large holasteroid echinoids from the same place (BM E16507-16512, 16517) apparently
represent the same species.

Measurements. All available specimens are crushed, and no accurate measurements are possible. Dimensions
of the holotype are: length 99 mm; width 82 mm; height 43 mm; the largest specimen has a length of
110 mm.

Description. Adapical surface smoothly domed, with flat adoral surface apart from a plastronal keel and
a deep anterior groove running from anterior margin to peristome. Ambital outline smoothly rounded
with greatest transverse diameter in front of centre.

Apical system at summit of domed upper surface ; disjunct, with four genital pores. Ambulacra straight,
expanding uniformly from apex to ambitus, with small circular pores diminishing markedly in size towards
ambitus. Adapical pore-pairs slightly sunken and transverse in the paired ambulacra, and en-chevron in

TEXT-FIG. 2. Huttonechinus spatangi-
formis (Hutton). Plating of adoral
surface of NZGS EC805; subanal
fasciole from NZGS EC811.

EXPLANATION OF PLATE 87

Figs. 1-4. Huttonechinus spatangiformis (Hutton). 1, apical system, NZGS EC794, x2. 2, posterior
termination of adoral surface of NZGS EC772 showing periproct; the shield-shaped plate at the posterior
end of the plastron infact consists of the two episternals and the small central rostral plate, < 2. 3,adapical
view of holotype, NZGS E831, x 1. 4, enlargement of apical system of holotype, x 2. All specimens
from the Cobden Limestone, Greymouth, New Zealand.
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