
New Zealand Journal of Geology & Geophysics, 1999, Vol. 42: 543-550
0028-8306/99/4204-0543 $7.00/0 © The Royal Society of New Zealand 1999

543

Fossil records of the cold-water scallop Zygochlamys delicatula (Mollusca:
Bivalvia) off northernmost New Zealand: how cold was the Last Glacial
maximum?

A. G. BEU

Institute of Geological & Nuclear Sciences Ltd
P.O. Box 30 368
Lower Hurt, New Zealand
email: a.beu@gns.cri.nz

Abstract Three new localities for fossil Zygochlamys
delicatula (Hutton) are reported: 20 km north of the Three
Kings Islands, at 812 m depth in surface sediment (late Last
Glacial age, 14 319 ± 86 radiocarbon years BP); and off
Ninety Mile Beach in c. 170 m, and "a little north of
Auckland" in c. 350 m, northwestern North Island, both in
brown mixed phosphate-carbonate concretions (pre-Last
Glacial; possibly as old as early Nukumaruan?). The most
northern locality is >600 km north of the previously
northernmost fossil record, in early Nukumaruan rocks of
central Hawke's Bay, and c. 1000 km north of the
northernmost abundant living specimens, in Pegasus
Canyon, north of Banks Peninsula. Planktonic larvae of Z.
delicatula appear to be limited to a summer maximum sea
surface temperature no warmer than c. 14—15°C. A drop in
summer maximum sea surface temperature of at least 6°C
during the Last Glacial maximum therefore appears to be
needed to allow Z. delicatula to occur northwest of the Three
Kings Islands. Enhanced upwelling nearshore off western
Northland and off northernmost New Zealand during the Last
Glacial maximum, perhaps caused by enhanced wind flow,
apparently allowed rare spatfalls of Z. delicatula to
metamorphose and survive to adulthood off the Three Kings
Islands. Z. delicatula might well have been quite common
off western Northland, but if so is now largely buried beneath
the seafloor.
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INTRODUCTION

The large chlamydine scallop Zygochlamys delicatula
(Hutton) gradually has assumed increasing significance in
New Zealand Late Pliocene-Pleistocene stratigraphy, after
Fleming (1944) pointed out its paleotemperature signi-
ficance. This species lives in large numbers in the New
Zealand subantarctic zone, on the Campbell Plateau, and,
in shallower water, around Macquarie Island and the
Campbell, Auckland, Bounty and Antipodes Islands, and
around the southernmost South Island (Dell 1964, p. 180).
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Around the southern South Island, in c. 200-500 m of water
in canyons off Otago Peninsula, it lives abundantly enough
to support a commercial scallop fishery, but this is its present
northernmost occurrence in abundance in relatively shallow
water. A small number of specimens occurs on the shelf in
this same area, in water depths as shallow as c. 100 m,
although most empty shells on the shelf are probably Last
Glacial relicts. A large population occurs also in Pegasus
Canyon, north of Banks Peninsula, in c. 400-500 m (B. A.
Marshall, Museum of New Zealand, pers. comm.) and a few
living specimens have been collected as far north as Cook
Strait (recorded by Pantin 1963, although none has been
reported since).

Following the reviews of pectinid phylogeny by Waller
(1991, 1993), in which a return to Zygochlamys was
indicated for Chlamys delicatula, Beu (1995) revised the
classification and surveyed ages and localities for
Zygochlamys delicatula in the New Zealand region. Fossils
of Last Glacial age (c. 18 000-20 000 yr BP) previously have
been collected as far north as Cook Strait (Pantin 1957). In
contrast, fossils of early Nukumaruan age (c. 2.5 Ma) are
known as far north as several central North Island localities:
Mt Miroroa, south of the Napier-Taihape Road; Napier-
Taihape Road at the base of the eastern side of "Gentle
Annie" hill, Kuripapango; western slope of Mt Kohinga,
above Napier-Taihape Road; Seconds Ridge Conglomerate
on the northern Ruahine Range; Sentry Box Limestone in
the Ohara Depression, between the Ruahine and Wakarara
Ranges; and Pakipaki Limestone at Pakipaki Quarry, south
of Hastings (Beu et al. 1977; Beu 1985; Beu 1995, p. 17;
pp. 198-200, 125 localities listed). The base of the
Nukumaruan Stage, identified by the appearance of
Z. delicatula (along with the planktonic foraminifer
Globorotalia crassuld), has been dated at 2.59 Ma (Beu
1995, fig. 1). However, recently it has been shown by Naish
& Kamp (1995, fig. 6) and Naish et al. (1996, p. 41) to be
two cyclothems younger than the Gauss/Matuyama
boundary (2.59 Ma), and so has a date of c. 2.5 Ma [Gauss/
Matuyama boundary in oxygen isotope stage 104
(Shackleton et al. 1995), the major cooling when Northern
Hemisphere glaciation commenced = stage 102, base
Hautawa Shellbed = stage 100; Naish et al. 1996, p. 41].

The first appearance datum of Z. delicatula traditionally
has been accepted as the base of the Pleistocene in New
Zealand, but recently has been accepted as a Late Pliocene
event, following the formal adoption by the IUGS
Commission on Stratigraphy of a Pliocene-Pleistocene
boundary at c. 1.8 Ma in the Vrica section, southern Italy
(Aguirre & Pasini 1985). The oxygen isotope stage 102
major cooling event (correlating with the onset of major
alpine glaciation in Europe) probably is to be returned to as
the formal base of the Pleistocene Series, following a
decision of the 1995 Berlin INQUA Congress (M. B. Cita,
University of Milano, pers. comm. in "Neogene Newsletter




