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Allostratigraphy of coastal south and east Otago: a stratigraphic framework for
interpretation of the Great South Basin, New Zealand
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Abstract Sixteen unconformities, some with correlative
conformities, are recognised within the Late Cretaceous-
Tertiary transgressive-regressive sediments of coastal Otago.
These provide the basis for stratigraphic division and
correlation with seismic reflectors in the offshore age-
equivalent sediments of the Great South Basin. The ages of
the unconformities/conformities are constrained mainly by
dinoflagellate biostratigraphy, but foraminiferal biostrati-
graphy is important for the Oligocene—Miocene. In terms
of current biozone-stage correlation, the 16 unconformities
comprise the following: two intra-Haumurian (Late
Cretaceous) unconformities, one at the K/T boundary, three
intra-Teurian (Paleocene) unconformities, two of early
Waipawan age, two of late Mangaorapan — early
Heretaungan age, a late Heretaungan unconformity, a late
Porangan - early Bortonian unconformity, a late Bortonian
unconformity (a total of seven Eocene unconformities), a
late Runangan - early Whaingaroan unconformity, a late
Whaingaroan unconformity (both Oligocene), and a mid-
Waitakian (Miocene) unconformity. Other, early—mid-
Cretaceous unconformities are inferred from offshore
seismic profiles. Six unconformities/correlative conformities
in onland Otago provide the basis for recognising four
informal alloformations.
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INTRODUCTION

Cretaceous-Cenozoic sediments of coastal Otago lie on the
margin of the mainly offshore Great South Basin (GSB;
Fig. 1). The area, located between the GSB and the
Canterbury Basin to the north, was termed the "Otago Swell"
by Carter (1988a, b). The Cretaceous-Cenozoic sediments
of coastal Otago provide tangible evidence of sedimentology
and stratigraphy in the GSB, albeit on the periphery. The
lithostratigraphic nomenclature for these sediments is
cluttered by the overuse of formational names, resulting in
poor inter-regional correlation. Nevertheless, laudable
attempts to rationalise the lithostratigraphic scheme
throughout the eastern South Island (Carter 1988a) have not
been widely adopted (Field & Browne 1989): the strati-
graphies of various regions and sedimentary basins have
tended to be treated in isolation (Beggs 1993). Thus, a
different approach is undertaken here, aimed at restimulating
assessment of the Cretaceous-Cenozoic sediments of coastal
Otago, offshore sediments of the GSB, and inter-regional
correlation throughout the South Island.

The stratigraphy of the sediments in this paper is treated
by allostratigraphic principles as specified in the North
American Commission on Stratigraphic Nomenclature
(NACSN 1983). Allostratigraphic units are mappable
stratiform bodies of sedimentary rock defined and identified
on the basis of their bounding discontinuities (NACSN 1983)
and their correlative conformities (viz. Walker 1992).
Importantly, this definition does not, by necessity, entail
using the lithic characteristics of sediments between
unconformities to define units.

Allostratigraphy emphasises the stratigraphic importance
of unconformity surfaces in correlation and has the added
value of providing a more descriptive framework in
comparison to sequence stratigraphic interpretation.
Furthermore, the use of allostratigraphic principles instead
of lithostratigraphic ones means that debates over any
proposed changes in lithostratigraphic nomenclature can be
treated separately: allostratigraphy is an independent way
of interpreting the stratigraphy of any sediment pile. It has
not been applied to the Otago section before.
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METHOD

The sediment textural nomenclature used in this paper is
after Folk et al. (1970), with the addition of the term "grit"
to describe a common association of granules and very
coarse and coarse sand. These grit components span a major
grainsize boundary in the Folk et al. (1970) classification
and would require unnecessary repetition in sediment
descriptions. In addition, "glauconitic" as defined by Van
Houten & Purucker (1984) is used in this paper. The term
"greensand" is used in the context of Bates & Jackson (1987)
to apply to any sediment containing glauconitic particles.
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