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Abstract On the basis of lithology, structural style, and
fossil evidence, northern and southern units are recognised
within the Chrystalls Beach Complex exposed on the coast
south of Akatore Creek, southwest of Dunedin, South Island,
New Zealand. Radiolarians including Spongopallium sp. cf.
S. contortum Dumitrica, Kozur & Mostler, Eptingium(?) sp.,
Norispongus(?) sp., and Pseudostylosphaera(?) sp. have
been discovered in phosphatic nodules in metamorphosed
argillite of the northern unit of the complex. They are
regarded as characteristic species of the Middle Triassic
(Anisian—Ladinian). It has previously been known that the
more weakly metamorphosed southern unit of the Chrystalls
Beach Complex contains moderately well preserved Middle
Triassic (Early Ladinian) radiolarian faunas. Together with
forms of Tethyan affinity, the faunas in the southern unit
contain non-Tethyan forms including Glomeropyle spp. Aita
& Bragin, possibly of Southern Hemisphere high-latitude
origin. These non-Tethyan forms are also known from the
Mabhinepua section of the Waipapa Terrane in Northland.
Distinctive non-Tethyan forms such as Glomeropyle Aita &
Bragin have not yet been found in the norther unit, the fauna
of which includes species that are known from the European
Tethys area and which also occur in the southern unit.
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INTRODUCTION

Strata exposed on the coastline between Chrystalls Beach
and Taieri Mouth, southwest of Dunedin, New Zealand, were
called the Chrystalls Beach Complex by Nelson (1982). He
regarded this as having the characteristics of an accretionary
melange. It commonly has been placed in the Caples Terrane.

Paleontologic and biostratigraphic studies in the
Chrystalls Beach Complex have been made by Benson &
Chapman (1938), Campbell & Campbell (1970), and Hada
et al. (1988). Recent works by Kuranaga (1993), Aita in
Matsuoka et al. (1996), and Aita & Bragin (1999) have
revealed that radiolarian fossils extracted from phosphatic
nodules in the weakly metamorphosed southem part of the
complex, referred to here as the southern unit, indicate a
Middle Triassic age (Early Ladinian) (Fig. 1B). However,
age-diagnostic radiolarian fossils have not until now been
reported from the northern unit of the Chrystalls Beach
Complex. The previously recorded fossils in the northern
unit were radiolarians and indeterminate globigerinid
foraminifera from south of Akatore Creek (Benson &
Chapman 1938), and an agglutinated tube fossil, Titahia
corrugata Webby, from the Quoin Point area (Campbell &
Campbell 1970) (Fig. 1B). Another tube fossil, Torlessia sp.,
occurs in the southern unit, and Campbell & Campbell
(1970) suggested a Late Triassic age for both. The basis for
this suggestion has since been modified to include Middle
Triassic by the discovery by Campbell & Pringle (1982) of
Torlessia sp. in a fossil fauna of Middle to early Late Triassic
age in Canterbury.

In this paper, we discuss the age of the northern unit of
the complex based on the newly discovered radiolarians, and
we assess the significance of this and the protolith to terrane
relationships in New Zealand.

GEOLOGIC SETTING

The Chrystalls Beach Complex consists predominantly of
sandstone, interbedded sandstone and mudstone, and lesser
amounts of massive mudstone, conglomerate, varicoloured
argillite, metabasalt, and chert. The rocks have undergone
metamorphism, the grade of which increases progressively
northwards from indeterminate prehnite-pumpellyite or
pumpellyite-actinolite facies near Chrystalls Beach to
pumpellyite-actinolite facies near Akatore Creek. Northern
and southern units are here recognised within the complex,
as shown in Fig. 1B. Their boundary is provisionally sited
on the fault zone between Torlessia-bearing interbedded
sandstone and mudstone and black chert 1 km south of
Watsons Beach. This fault is referred to here as the Watsons
Beach Fault. It is mainly a brittle-fracture, northwest-
trending, low-angle fault. Small-scale tight fold and
kinematic indicators of the sense of non-coaxial shear, such
as O-type porphyroclasts (e.g., Passchier & Simpson 1986)
and shear bands suggest a reverse dip-slip fault with a






