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LATE JURASSIC RADIOLARIA FROM THE KOWHAI POINT
SILTSTONE, MURIHIKU TERRANE, NORTH ISLAND,
NEW ZEALAND

YOSHIAKI AITA* and JACK A. GRANT-MACKIE
Department of Geology, University of Auckland, Private Bag, Auckland, New Zealand

ABSTRACT—Detailed evidence of Late Jurassic Radiolaria is presented from the Kowhai Point Siltstone in the Murihiku terrane, North
Island, New Zealand. Nineteen radiolarian species including Acaeniotyle diaphorogona, Pantanellium riedeli, Pseudocrucella cf.
sanfilippoae, Hsuum maxwelli, etc. are identified in an ammonite-bearing calcareous concretion. The estimated age of this fauna is
Kimmeridgian based upon recent studies of dinoflagellates and molluscs (Davey, 1987; Helby ez al., 1988). The Murihiku fauna is similar in
composition to coeval faunas from Tethyan, Japanese and North American sequences and shows a strong cosmopolitan affinity. A
comparison of the Murihiku radiolarians with the coeval Waipapa terrane fauna of an origin in the Southern Hemisphere high latitudes
(Spérli and Aita, 1988) gives significant evidence in clarifying the paleobiogeography of Mesozoic Radiolaria.
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INTRODUCTION

The Murihiku terrane of western and southern New
Zealand is a thick, fossiliferous, mostly marine sequence
which consists mainly of Triassic and Jurassic volcanic
siltstone and sandstone with conglomerate and tuff.
Based on tectonic characteristics, litho- and biofacies,
the terrane is interpreted as a typical forearc sequence
formed at the New Zealand margin of Gondwana (Sporli,
1987) (Fig. 1). Jurassic formations of the Murihiku
terrane, up to 8000 m thick, are well exposed around
Kawhia Harbour, southwest Auckland, North Island
(Fig. 2).
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Fig. 1. Map showing the basement terranes of New Zealand and
location of Kawhia area (squared area) in the Murihiku terrane.

*Present address: Department of Geology, Faculty of General
Education, Utsunomiya University, 350 Mine, Utsunomiya, 321 Japan.
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Fig. 2. Location of study area and radiolarian fossil locality
(AU11246) at Kowhai Pt. (details of squared area in Fig. I).

At Kawhia, the Jurassic sequence is dominantly silt-
stones and fine sandstones broken up with intercalated
thinner coarser units. The Kowhai Point Siltstone repre-
sents the uppermost formation of the Kirikiri Group
(Fleming and Kear, 1960) and consists of fossiliferous
siltstone with calcareous concretionary beds and rare
thin sandstones (Fig. 3). The formation yields a low
diversity rich macrofauna including Retroceramus haasti
(Hochstetter), the lowest occurrence of which defines the
Heterian-Ohauan New Zealand local stage boundary in
the lower portion of the Kowhai Point Siltstone below
the horizon of AU11246. The few ammonites from the
Kowhai Point Siltstone have been generally accepted as
giving a late Tithonian age (Stevens and Speden, 1978).
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Stratigraphic Column at Kawhia Harbour

4 """""" Mairi Ammonite bed
o
= KINOHAKU
8 SILTSTONE Siltstone
O
oD Sandstone and siltstone
I
g Nathan Sandstone Member
X gggﬁ;ﬁ'g" Hekepo Siltstone Member
< Takatahi Conglomerate
* (305m) Member
Interbedded siltstone and
sandstone with calcareous
concretional beds
o KOWHAI
2 POINT === Retroceramus haasti
o SILTSTONE = Malayomaorica malayomaorica
o Kossmatia
o (732m)
——<{AU 11246|
= Fossiliferous siltstone with sandstone
— WAIKIEKIE = and calcareous concretions
E TUFFACEOUS Retroceramus ct. subhaasti
X SANDSTONE o Malayomaorica malayomaorica
g.:.' —1:, (12m) Tuffaceous sandstone
4 WAIKUTAKUTA
100"‘ SILTSTONE Fossiliferous siltstone
(130m)
0 * KIWI SANDSTONE Sandstone with siltstone beds
(38m) v
Fig. 3. Stratigraphic column along Kawhia Harbour and horizon of sample studied.

Recent progress in radiolarian studies in the Torlesse
terrane (Feary and Hill, 1978; Feary and Pessagno, 1980;
Foley et al., 1986; Blome et al., 1987) includes a number
of detailed dating of cherts and the surrounding terri-
genous clastics. Further significant evidence of radio-
larians from the Waipapa terrane (Sporli and Aita, 1988;
Sporli et al., 1989) provides ages of Middle to Late
Jurassic (Callovian-Oxfordian) for green argillites and
Late Triassic and Early Jurassic for the cherts (oceanic
plate materials) (Fig. 4). Although radiolarian studies in
both these terranes have been increasing, no radiolarians
have yet been recorded from any formation within the
Murihiku terrane.

In order to clarify the paleobiogeography of Mesozoic
Radiolaria, the Kawhia sequence could be a key point,
enhancing an understanding of the characteristics of
southern hemisphere faunas because of it being the well-
known stratotype section for the New Zealand Jurassic
stages and being reasonably fossiliferous. It is, therefore,
worthwhile assessing the megafossil ages alongside those
based on radiolarians, comparing the radiolarian fauna
from the Kawhia sequence with that from other terranes,

and correlating the fauna with Tethyan or Japanese
materials.

We present here radiolarian evidence from the Kowhai
Point Siltstone which gives a preliminary basis for
comparison of Murihiku Radiolaria with the coeval
Waipapa terrane fauna (Sporli ez al., 1989).

MATERIAL AND METHOD

This study was based on a single sample from an
ammonite-bearing calcareous concretion. The sample
AU11246 (R15/18564*) was collected from the middle
part of Kowhai Point Siltstone on the north side of
Kowhai Point (Figs. 2, 3) by J. A. Grant-Mackie, F.
Hasibuan, N. Hudson, W. Kandharosa, Li X.-C., and A.
Meesook in April 1987.

The sample consists of grey laminated calcareous

*Locality number (f8564) for fossil localities registered in the New
Zealand Fossil Record File; within 1:50,000 topographical map sheet
(NZMS 260) R15. The sample number (AU11246) refers to the
catalogue of fossil collections held in the University of Auckland
Geology Department.
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Fig. 4. Age distribution of radiolarian data from the Murihiku and Waipapa terranes. Time scale for stages after Haq ez al. (1987). Figure

modified and added from Spérli ez al. (1989).

matrix including a number of small spheres considered
to be spherical Radiolaria replaced by calcite minerals;
they are visible on the weathered surface of the rock
specimen under a hand lens or binocular microscope.
Common and moderately well-preserved radiolarians
were extracted by treatment with a 5 % solution of
hydrofluoric acid (HF). Most of radiolarian skeletons in
this sample are replaced by calcite.

Although we examined a further 64 samples from the
Kowhai Point Siltstone and the younger Puti Siltstone
for radiolaria, only eight samples contained poorly pre-
served radiolarians.

RADIOLARIAN FAUNA

Sample AU11246 yielded a moderately well-preserved
Late Jurassic radiolarian fauna (Table 1) which is similar
in composition to the coeval faunas from Tethyan,
Japanese, and North American materials and shows a

strong cosmopolitan affinity.

The assemblage totals 19 species and contains 7 spume-
llarian species including Acaeniotyle diaphorogona
Foreman, Pantanellium riedeli Pessagno, and
Pseudocrucella cf. sanfilippoae (Pessagno). In addition,
12 nassellarian species including Hsuum maxwelli
Pessagno, Parvicingula aff. rothwelli Pessagno,
Perispyridium sp., and undescribed forms of the genus
Parvicingula are recognized in this fauna.

The AUI11246 fauna is characterized by common
occurrences of such genera as Pantanellium Pessagno,
Parvicingula Pessagno, and Hsuum Pessagno. The pre-
sence of Pantanellium and Parvicingula may suggest an
origin in a southern hemisphere province equivalent to
the Northern Tethyan Province and the Southern Boreal
Province proposed by Pessagno et al. (1986) and Pessagno
and Blome (1986). Their Northern Tethyan and Southern
Boreal Provinces both include the genera Parvicingula
and Ristola Pessagno and Whalen, and have varying






