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Abstract The New Zealand Upper Cretaceous Raukumara
Series is divided into three stages: in ascending order, the
Arowhanan, Mangaotanean, and Teratan. The lower
boundary stratotypes for all three stages are in Mangaotane
and “Te Rata” streams, in the Raukumara Range, Raukumara
Peninsula (the “Mangaotane section™). Although affected by
a number of minor faults, the section is relatively complete,
spans the entire series, and is well exposed. The lower
boundary stratotype of the Arowhanan Stage is within
Waitahaia Formation; the boundary stratotypes of the other
two stages are in Karekare Formation. The section contains
abundant inoceramid bivalves and has yielded poorly to
moderately preserved, moderately diverse foraminiferal and
dinoflagellate assemblages. The Mangaotane section is
divided into six inoceramid zones, five dinoflagellate zones,
and four informal foraminiferal assemblage zones. Lower
boundaries of the Arowhanan, Mangaotanean, and Teratan
Stages are tied to the lowest occurrences of inoceramid taxa,
biostratigraphic events that can be easily recognised and
widely correlated within New Zealand. Correlations to the
international time-scale are more problematic and are
hampered by the lack of reliable or unambiguous bio-
stratigraphic datums and the lack of absolute ages or other
non-biostratigraphic controls in the New Zealand succession.
Based only on biostratigraphic data, the following
correlations are proposed: Arowhanan Stage = upper
Cenomanian to lower Turonian; Mangaotanean Stage =
lower—upper Turonian; Teratan Stage = upper Turonian to
upper Coniacian.
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INTRODUCTION

The New Zealand Cretaceous time-scale is based upon the
series and stages proposed originally by Finlay & Marwick
(1940, 1947) and Wellman (1955, 1959), following the
earlier lithostratigraphic subdivisions of Thomson (1917,
1919) and Marwick (1934). Four Cretaceous series were
recognised and remain in use today: in ascending order these
are the Taitai, Clarence, Raukumara, and Mata.

The Mata Series has been emended by Hornibrook &
Harrington (1957) and Homibrook (1962). Subsequently, the
original type section was redescribed in detail by Warren &
Speden (1978) and, following their recommendations, the
component stages have been comprehensively revised by
Crampton et al. (2000) from new boundary stratotypes. In
contrast, the three lower series and their component stages
have received relatively little attention since Wellman’s
(1955, 1959) original descriptions, although the Taitai and
Clarence Series were emended by Vella (1961), Hall (1963),
and Speden (1977). In particular, there are no detailed
published accounts of the original type sections of these
series and their stages.

The Raukumara Series comprises three stages: in
ascending order, the Arowhanan, Mangaotanean, and
Teratan. These were defined from an original type section
in Mangaotane and “Te Rata” (informal name) streams, in
the southern part of the Raukumara Range, Raukumara
Peninsula (Fig. 1; henceforth referred to as the “Mangaotane
section”). Stage definitions were based on range zones of
key inoceramid bivalve fossils. Since the 1950s, geological
mapping and stratigraphic studies have largely confirmed
the subdivision and general biostratigraphic succession
proposed by Wellman (e.g., Raine et al. 1981). Recently,
however, as part of a revision of New Zealand Late
Cretaceous inoceramids, Crampton (1996) has defined a
number of new inoceramid biozones within the Raukumara
Series and has emended Wellman’s stage definitions to meet
the requirements of current stratigraphic procedure (e.g.,
Salvador 1994). In addition to these developments, a wealth
of other new biostratigraphic data are held in unpublished
files and reports of the Institute of Geological & Nuclear
Sciences (GNS) and its predecessor, the New Zealand
Geological Survey.

This paper presents, for the first time, an integrated
biostratigraphic zonation for the Raukumara Series in its
original type section, based on macrofossils, foraminifera,
and palynomorphs. This work comprises part of the Time-
Scale Project of GNS that seeks to review, refine, and revise
the entire New Zealand geological time-scale. In addition
to the biostratigraphic data, during this study, 24 samples of
inoceramid shell were analysed for their 87Sr/36Sr ratios in
an attempt to correlate with the global marine Sr-isotope
curve of Howarth & McArthur (1997). Samples are,
however, too altered to yield reliable results (J. Trotter,
CSIRO, Australia, pers. comm. 1999).






