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A new Early Miocene Pseudarchaster (Asteroidea: Echinodermata) from
New Zealand
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Auckland Museum
Private Bag 92 018
Auckland, New Zealand

Abstract A new starfish, Pseudarchaster motutaraensis
(Goniasteridae: Pseudarchasterinae), is described from a
near-complete specimen from volcaniclastic mid-bathyal
sandstone of Nihotupu Formation, Waitakere Group,
Akarana Supergroup (mid-Altonian Stage, late Early
Miocene) Motutara, West Auckland, New Zealand. It is the
first asteroid to be described from the Akarana Supergroup.
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INTRODUCTION

A single near-complete fossil starfish was collected by the
author in situ from the Wairere Member, Nihotupu Formation
(metric grid ref. Q11/381828), during a fieldtrip to Powell
Bay on 22 June 1990. The articulated, calcitic specimen was
found with an arm partially protruding c. 15 m up the vertical
cliff-face annexed to the shore platform. The Wairere
Member is a thick (<60 m) marine unit which sporadically
crops out along a 15 km coastal strip between Otakimiro
Point, Muriwai, and Raetahinga Point, Motutara (Fig. 1).

The Wairere Member behind Powell Bay, including both
the shore platform and cliff type section, is a sparsely
fossiliferous, epivolcaniclastic mid-bathyal (800-2000 m)
sandstone (Hayward 1976b, 1983; Hayward & Buzas 1979)
with less abundant siltstone and grit. The sediment has been
deposited as well-sorted to thin-bedded, laminated sand (5—
150 mm thick) with thin laminated beds of mud. It
accumulated on the lower eastern submarine slopes of the
large, extinct, now subsided Waitakere volcano. The area
has yielded many varied and unusual macrofossils (Powell
1935; Hayward 1976a; Eagle 1992) including bivalves,
gastropods, polychates, and rare shark teeth. No echinoderms
have been recorded from this member; however, the
spatangoid echinoid, Opissaster rotundatus (Zittel, 1864),
was also collected from the shore platform by me. This new
starfish is the first fossil record of the genus in New Zealand
and the first articulated starfish described from the Akarana
Supergroup.
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Isolated fossil starfish occur in New Zealand in most
geologic stages but are uncommon. Asteroidea appear in
many faunal associations, particularly in the widespread soft-
bottom, inner-shelf facies. Today, however, their presence
in the fossil record is usually as disarticulated supero-
marginal or inferomarginal ossicles. It is unusual to recover
a large, nearly intact, articulated fossil specimen from mid-
bathyal facies. The specimen is preserved as an external cast
with fragmentary external moulds. The fossil had a posture
comparable to that assumed in life and was therefore
probably found in situ.

SYSTEMATIC PALEONTOLOGY

Phylum ECHINODERMATA Bruguiere, 1791
Subphylum ASTEROZOA Zittel, 1895

Class STELLEROIDEA Lamarck, 1816
Subclass ASTEROIDEA de Blainville, 1830

Order VALVATIDA Perrier, 1884
Superfamily GONIASTEROIDEA Blake, 1987

Family GONIASTERIDAE Forbes, 1841

Pentagonal to narrowly stellate forms generally with large
disc; marginals well differentiated, opposite, normally
without odd interradial marginals; plates on both oral and
aboral surfaces in close contact; aboral plates flat to tumid,
tabulate or paxilliform, with or without spines or granules;
pedicellariae most commonly alveolate or valvate (Spencer
& Wright 1966).

Subfamily PSEUDARCHASTERINAE Sladen, 1889

Abactinal plates paxilliform or tabulate; superambulacra in
rudimentary form; pedicellariae, if present, spinniform,
fasciolar, or incipiently bivalved (Spencer & Wright 1966).

Genus Pseudarchaster Sladen, 1889

Abactinal plates paxilliform, in radial rows; several may
extend along arm, usually more than 1 series reaching
terminal plate. Unpaired median but not recurved tooth
common to each pair of oral plates. Adambulacral armature
comprising palmate group of furrow-spines and co-ordinate
group of subambulacrals. Numerous actinal intermediate
plates. Marginal plates thick, robust, paired, with fasciolar
grooves between.

TYPE SPECIES: Pentagonaster discus (S.D) Fisher, 1911.

Pseudarchaster motutaraensis n. sp. Fig. 2-5, 9
DIAGNOSIS: Medium-sized, stellate, flat; large disc; small
paxillate abactinals in radial rows, extending along arm in
more than 1 series, reaching terminal plate; fasciolar grooves
between thick, paired, cuboid marginal plates.
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Fig. 1 Geological map and cliff
sketch of Powell Bay within the
area known as Motutara, showing;
the type locality (Qll/f41) ot
Pseudarchaster motutaraensi.
(after Hayward 1983).

DESCRIPTION: Shape stellate; body flat; arms 5, medium
in length, narrow, straight sided; interbrachial angles
rounded, tapering; aboral surface: abactinal paxillae stout,
height to diameter of central disc ossicles approx. 3:2,
abactinal paxillae all tabulate, square in transverse section,
aligned in rows on disc; paxillae crowns weakly enlarged
with numerous (17-24), small, irregular patterned granules
overall; radial disc paxillae mostly square but also irregular
at the radial disc periphery.

Madreporite, large, subcircular, 3.5 mm in diameter,
raised above adjacent paxillae to form a pustulose cone
situated two-thirds of the distance between disc centre and
interradial margin; marginals paired, long axis oriented
perpendicular to arm margin to slightly inclined distally,
superomarginals wider than long in the interradial abactinal
disc area only; distal superomarginals longer than wide; in
arm beset. Spaced subtubercular granules of uniform size
continuous to the margins, raised, superomarginal outer face
profile semicircular on interbrachial ossicles; abactinal
becoming flat on arm ossicles with curvature concentrated
near abradial margins, outer face surface flat, side faces flat,
adradial side faces weakly bevelled for abactinals, separated
by narrow, distinct, sharp-edged, shallow intermarginal
fasciolar grooves; ossicles with small depressions for
granules, granules equidimensional to weakly elongate,
polygonal in outline, closely spaced over ossicle surface,
larger granules concentrated medially on surface; spines,
spinelets lacking.

Inferomarginals wider than long in the interradial actinal
area only; distal inferomarginals. Longer than wide in arm
beset. Inferomarginals wider than superomarginals in median

interradial area only; fisciolar grooves similar width to those
between the superomarginals.

Oral surface unknown.

MEASUREMENTS: Dipc centre to arm tip (R) = 80.5 mm;
disc centre to interradius (r) = 26 mm; madreporite to
interradial superomarginals (m) = 19.5 mm; ossicular angle
74°.

ETYMOLOGY:
found.

For fylotutara, where the specimen was

MATERIAL: Holotybe AK72834 is deposited in the
Department of Marine pvertebrates, Auckland Museum, and
comes from 15 m up cliff face, at south end of Powell Bay
(Qll/f41, grid ref. Ql|l/381828). The fossil site is located
within the Early Mioc ene Akarana Supergroup, Waitakere
Group, Manukau Subgroup, Nihotupu Formation, Wairere
Member (Hayward 1976b).

AGE: At Maori Bay the Wairere Member conformably
overlies andesite Maori Bay pillow lavas dated at 16.8 Ma
(Bandy et al. 1970), indicating early mid-Altonian (Late
Burdigalian).

REMARKS: Early authors of Recent starfish species
confused Pseudarchaster with astropectinids (Jangoux 1975)
such as Tethyaster because of intraspecific variation (Halpern
1972). In addition to an Alaskan and two British fossil
occurrences, Spencer & Wright (1966) cited Pseudarchaster
from the Eocene-Miocene of New Zealand, referring to


