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Abstract Three lower Miocene units occur in the
Waipatiki/Mangatuna area: Mangapuku Mudstone (Otaian),
Westcott Sandstone (Otaian-Altonian), and Tunakore
Mudstone (Altonian). They are regarded as members of the
Ihungia Formation and crop out mostly in the axis of the
Waipatiki Syncline. Major faults near Toi Flat trend west-
east and, with an associated zone of minor faults, appear to
thicken Westcott Sandstone in this area.

Rocks showing gradual deepening from initially shallow
water (Westcott Sandstone and Tunakore Mudstone) overlie
those of deep-water origin (Mangapuku Mudstone).

Mangapuku Mudstone is a dark-grey, calcareous, sandy
mudstone with rare macrofaunas and diverse and abundant
foraminiferal faunas of abyssal to shelf break origin. It is
separated from older units by a deep-water unconformity
and was uplifted at rates of up to 1.1 km/m.y. to shallow-
water depths, with submarine erosion preceding deposition
of Westcott Sandstone.

Westcott Sandstone is dominated by grey, calcareous,
fossiliferous muddy sandstones to sandy siltstones with
intercalated unfossiliferous turbidite sandstones, deposited
in a forearc basin subsiding from inner shelf to shelf break
depths. Westcott Sandstone has diverse and abundant
shallow molluscan faunas along with rich non-molluscan
macrofaunas and foraminiferal faunas.

Tunakore Mudstone is a dark grey, calcareous, sandy
mudstone with minor thin sandy turbidites, deposited at shelf
break to mid-bathyal depths, and grades up from Westcott
Sandstone from continued subsidence. It contains rare
macrofaunas and highly diverse foraminiferal faunas.

Sedimentation in Westcott Sandstone and Tunakore
Mudstone was >225 m/m.y. in combination with an average
basement subsidence rate of 880 m/m.y.
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INTRODUCTION

The lower Miocene units in the Waipatiki/Mangatuna area
form part of the exposed accretionary wedge of the
Hikurangi subduction and lie c. 50 km southeast of
Dannevirke, southern Hawke's Bay, New Zealand (Fig. 1).
The study area is within the Pongaroa Block of Moore (1988)
and is bounded by prominent northeast-trending faults
common to the Wairarapa/southern Hawke's Bay area.
Lower Miocene units crop out within the Waipatiki Syncline
(Fig. 1) and unconformably overlie or are in fault contact
with the older Weber and Wanstead Formations. No younger
rocks are seen in stratigraphic contact with lower Miocene
units in the Waipatiki/Mangatuna area. To the west, younger
subduction margin rocks rest upon Cretaceous/Paleocene
basement associated with the uplifted Woodville Block
(Moore 1988). Other lower Miocene rocks crop out in the
east and occur along the general southwest-northeast
structural strike (see Johnston 1980).

The lower Miocene units consist of dark grey mudstones
unconformably overlain by calcareous muddy sandstones,
with minor limestones and conglomerates, that grade
upwards into fine calcareous sandy mudstones. Laterally
continuous marker horizons do not occur, although
lithologies are comparable from place to place within the
study area, and stratigraphic relationships are similar, except
for variations in thickness.

Previous work in the area has been of a regional mapping
nature or focused on petroleum resources between Waipatiki
and Toi Flat. In contrast with the impoverished faunas of
other Otaian/Altonian sediments on the eastern coast (cf.
Johnston 1980; Kenny 1984; Savella 1992), units in the
Waipatiki/Mangatuna area, particularly the Westcott
Sandstone, may contain diverse and abundant microfaunas
and macrofaunas.

Structurally, the area is dominated by the Waipatiki
Syncline (Lillie 1953), with its axis trending northeast-
southwest and plunging gently southwest. In the Waipatiki/
Mangapuku stream area a minor syncline trending ENE is
reflected in the sandstones that crop out there (Fig. 1).
Faulting in the area has been mapped previously (e.g., Lillie
1953; Laing 1964; Francis 1990). However, the Westcott
Fault (new) occurs in the southern area, trending west-east
near Westcott Farm and Armstrongs View. In combination
with another fault 700 m to the south, it creates an upthrust
fault wedge of Weber Formation in the east and increases
the apparent thickness of Westcott Sandstone (Fig. 1).
Splinter faults related to the Westcott Fault crop out in
Mangapuku Stream around Toi Flat and Westcott Farm, and
thicken and disrupt the stratigraphy of the sandstone unit.
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STRATIGRAPHY

Three lower Miocene units are recognised—Mangapuku
Mudstone (Otaian), Westcott Sandstone (Otaian-Altonian),
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Fig. 1 Geologic map of the
Waipatiki/Mangatuna lower
Miocene units, showing major
structures and localities of the
more significant fossil sites. Fossil
locality numbers correspond to
Fossil Record File (U24/fxxx)
numbers and lists held by the
Geological Society of New
Zealand at the Institute of
Geological & Nuclear Sciences,
Lower Hutt. (Map redrawn from
NZMS 260 metric 1:25 000 sheets
U24 a, b.)

and Tunakore Mudstone (Altonian). These lower Miocene
rocks have previously been included in Ihungia Formation
(Lillie 1953) or had new formation names erected for them
(Fig. 2); here they are treated as members of the Ihungia
Formation. Mangapuku Mudstone has not previously been
described and appears to have been mapped by Laing (1964)
within Weber Formation. It is not clear whether Lillie (1953)
included Mangapuku Mudstone in Weber or Ihungia
Formations, and he did not map in the Akitio River area
where it is best exposed. Mangapuku Mudstone is the Akitio

Mudstone of Reid (1996), renamed to avoid confusion with
the Akitio Greensand Member of Weber Formation. Laing
(1964) described Westcott and Mangamaire Formations,
correlating to Westcott Sandstone and Tunakore Mudstone,
respectively, and have here been reduced to members of
Ihungia Formation. Tunakore Mudstone is the Mangamaire
Mudstone of Reid (1996), renamed because of preoccupation
of the latter name. The informal units of Francis (1990)—
Westcott siltstone and Waipatiki sandstone—are mostly
confined within Westcott Sandstone.


