
Fig. 7.  Map showing location of stratigraphic columns within NZMS 260 Sheet V20.
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Non cemented greywacke conglomerate with moderately
well-sorted clasts averaging 30 mm across.  Macrofossils
are scattered throughout the unit, with several continuous
shell layers ~ 0.15 m thick spaced about 1 m apart.
Contains Tucetona laticostata (dominant, some
articulated), Austrovenus stutchburyi, Paphies australis,
Paphies subtriangulata, ?Lamprodominea and Amalda.

Highly fossiliferous pebbly shellbed containing lowest
occurence of Phialopecten triphooki with Tucetona
laticostata, Paphies australis, and Austrovenus
stutchburyi.
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Pebbly siltstone containing fine greywacke pebbles
reworked from underlying conglomerate.  Gradational
contact between the two beds.

Siltstone approximately 40 m thick.

Non cemented siltstone.  Contains Maoricolpus roseus,
Atrina pectinata zelandica.

Fine ash, airfall tephra bed.V1
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Slightly cemented, moderately to very well sorted, granule
to fine pebble sized greywacke conglomerate bed.
Clasts are arranged in beds of similar sized grains, and
are well rounded and typically oblate in shape, although
spheroid shaped grains are present.  Occasional
sandstone rip-up clasts are present in the upper 1 m of
this unit.  Internal beds are up to 0.5 m thick, with finer-
grained beds generally thicker than coarser-grained
ones.

Very poorly to moderately sorted massive greywacke
conglomerate.  Sharp erosional boundary with underlying
unit, with tens of centimetres of relief on the contact.
Clasts are up to 150 mm in diameter and average 30-
40 mm across.  Many sandstone stringers are present,
generally up to 0.15 m thick comprising well sorted, fine
to medium sandstone.  These stringers are continuous
over several metres.

KJB 34

Dirty-coloured, laminated silty sandstone with common
thin (<0.01 m thick) siltstone stringers.  The basal 0.1 m
of this unit comprises a pebbly shellbed containing
abundant Austrovenus stutchburyi and Patro undatus.
Pebbles are up to 30 mm diameter.  A second shellbed
is present 0.4 m above the basal one containing
disarticulated bivalves including Austrovenus.

Poorly to moderately sorted, crudely laminated,
greywacke conglomerate.  Clasts are moderately to well
rounded and from granule up to 60 mm in diameter,
averaging 30 mm across in lower portions of the bed.
The upper 0.6 m is moderately well sorted and coarser-
grained with clasts up to 100 mm diameter.  Sandstone
rip-up clasts are common in poorly sorted portions of
the conglomerate.  This bed sharply overlies the
underlying silty sandstone.

Dirty-coloured, silty sandstone sharply overlying
greywacke conglomerate bed.
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Non to poorly cemented, slightly micaceous, sparsely
fossilifeorus concretionary siltstone.  Siltstone displays
“lam-scram” bedding (muddy turbidite flows).

Yellowish-brown, moderately to well cemented stacked
alternating barnacle-rich bioclastic-dominated - siliciclastic
dominated sand bodies 0.1-0.25 m thick.  Common
oyster (Ostrea chilensis), gastropod and brachiopd
(Neothyris aff. discors) fossils present.  Unit coarsens
up-section, with more fossils present in upper half.  Low-
angle trough cross-bedding is visible in places.
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Conglomerate incorporates concretionary clasts from
underlying siltstone.

Moderately fossiliferous, concretionary fine to medium
sandstone.

Blueish grey-brown, moderately fossiliferous siltstone
with thin layers of coarse sand sized shellhash. Strongly
bioturbated.

Olive-brown, non to moderately cemented, moderately
fossiliferous, strongly bioturbated sandstone with
moderately fossilifeorus concretionary layers and lenses.
Planar cross-bedded to low-angle trough cross-bedded.
Siltstone lenses <8 cm thick are present that show well-
developed ripple and planar laminations.
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Limestone bluffs beside Translator
Road, Oakmere Station

Te Pohue
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1 m-thick massive conglomeratic bed consisting of 
mud and sand pebbles and granules (up to 2 cm 
across), and shell fragments.

Alternating skeletal-rich grainstone and mixed 
carbonate-siliciclastic packstone in tabular bed sets up 
to 30 cm thick. Skeletal beds are generally better 
cemented than their siliclastic counterparts. Internal 
sedimentary structures include low-angle planar, 
tangential and sigmoidal cross-stratifications.

Sharp-based pebbly fossiliferous bed.
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654 m 681 m

Blue-grey, massive to weakly laminated, slightly to
moderately fossiliferous bioturbated fine sandstone.
Occasional burrows are present, as are scattered intact
valves of Tawera, ?Mactra and Talochlamys gemmulata.
This bed sharply underlies sandy limestone.

Dirty-cream, moderately cemented, medium to coarse
sand shellhash limestone comprising stacked bioclastic
bodies that become slightly coarser-grained towards the
base of the unit.  Contains Atrina pectinata zelandica,
Talochlamys (dominant), Ostrea, Mesopeplum sp.,
Purpurocardia, barnacles, brachiopods, and bryozoans.
Abundant well sorted, sub-angular to well rounded
greywacke granule to fine pebble sized clasts are present.
Intact shells more common in lower parts of the limestone.
Sharply overlies fine sandstone sandstone.
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1021 m -

Yellow-brown stacked bioclastic-dominated/siliciclastic-
dominated bodies rich in barnacle fragments and plates.
Outcrop is flaggy with common case-hardened zones.
Contains common Neothyris aff. obtusa, Mesopeplum
crawfordi (uncommon), Ostrea chilensis and scattered
concentrated zones of Phialopecten marwicki (Wp form).

Light-brown to pale-grey, non to slightly fossiliferous,
bioturbated, concretionary silty sandstone coarsening
up into fine sandstone.  Massive to weakly laminated.
Some shellhash is present in lower parts of the unit, with
concretions concentrated in certain parts of the section.
Concretions range in size from small oval bodies to large
continuous horizons.
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Brachiopod-dominated (Neothyris aff. obtusa)
conglomeratic limestone.  Clasts comprises sandstone
and mudstone pebbles with some greywacke
components.  Some Phialopecten marwicki (Wp form)
and Ostrea chilensis are present.
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Section below repeater towers, north
end Te Waka Range, Te Waka Trig
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1021 m -

Light-brown to pale-grey, non to slightly fossilifeorus
bioturbated concretionary silty sandstone coarsening up
into fine sandstone.  Massive to weakly laminated.  Some
shellhash is present in lower parts of the unit, with
concretions concentrated in certain parts of the section.
Concretions range in size from small oval bodies to large
continuous horizons.
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Yellowish-brown, poorly to slightly cemented, moderately
fossiliferous concretionary sandstone.  The unit comprises
alternating bioclastic/siliciclastic-dominated sand bodies.
Calcareous packages become thicker and more dominant
down-dip.  Contains Antalis pareorensis, Phialopecten
marwicki (Wp form) Atrina pectinata zelandica and
Mesopeplum convexum.

Yellowish-brown, sandy barnacle-rich bioclastic sheets
alternating with siliciclastic-dominated beds.  Prominent
burrows and other bioturbation features present through
layers.
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end Te Waka Range, Te Waka Trig
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1021 m -

Yellow-brown barnacle-rich sandy shellhash limestone.
Unit comprises stacked bioclastic-siliciclastic dominated
bodies 0.1-0.6 m thick.  Some small-scale trough cross-
bedding is evident.  Contains Maoricardium spatiosum
and Phialopecten thomsoni.  Case-hardening is common.
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end Te Waka Range, Te Waka Trig
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Te Waka Trig Section
(Column Tp-3)Translator Road Section

(Column Tp-1)

Oakmere Ampitheatre Section
(Coulmn Tp-2)
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955 m -

Non cemented, non fossiliferous, well sorted, moderately
weathered, fine to medium siliciclastic sandstone.  The
sandstone is non concretionary.  Base of unit is not
exposed.

Yellow-brown, moderately to well cemented, fine to
coarse calcareous sandstone grading upward into sandy
limestone.  The unit is dominated by shellhash and
siliciclastic sand.  The upper 6 m of section in this unit
is flaggy due to preferential weathering.  The lower
contact with the underlying sandstone is not exposed.
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Moderately to well cemented, medium to coarse grained
sandy limestone, rich in shellhash and barnacle
fragments.  The unit sharply overlies sandstone, and
grades into the overlying sandstone facies through a
series of concretionary horizons over 1-2 m.

Non to slightly cemented, fine to medium siliciclastic
sandstone with common concretionary lenses and
horizons.  The base of the sandstone is not exposed,
but the unit is thought to be at least 150 m thick.

Yellow-brown, non to moderately cemented, fine to
medium sandstone with very common concretionary
lenses 0.15-0.2 m thick.  Concretionary lenses become
further apart (up to 0.7 m apart) up-section.   Moderately
well cemented horizons are present within the
concretionary sandstone section.  The sandstone displays
small-scale, low angle cross-bedding.  The thickness of
concretionary horizons and lenses has been exaggerated
in this column for clarity.  The sandstone is sparsely
fossiliferous, with most fauna present in cemented layers.
Phialopecten marwicki and Atrina pectinata zelandica
dominate the fossil content with assorted gastropods.
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North face of the Te Waka Range
overlooking the Mohaka River.
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Phialopecten marwicki (Wp form)
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Concretionary, fine to medium siliciclastic sandstone
with abundant, well cemented, non to moderately
fossiliferous horizons generally about 0.15 m thick
Common Phialopecten marwicki are present in these
concretions, with some Ostrea chilensis and brachiopods.

Well sorted, non cemented, slightly micaceous medium
sandstone with rare large concretions up to 100 mm
diameter.  Large channels of siltstone rip-up clasts are
present between 2 and 5 m below the upper boundary.
These channels are up to 1.5 m thick, and continuous
over several metres.  The occasional normal fault is
present through the section, with throws of 1-2 m.

Moderately to well cemented sandy limestone very
sharply overlying sandstone.  The basal 1 m (although
this thickness is variable) of the limestone comprises a
coarse grained, well cemented shellhash bed with well-
rounded greywacke pebbles up to 50 mm diameter, as
well as sandstone and mudstone rip-up clasts of a similar
size.  The faunal content is dominated by brachiopods
with oysters also present (?Ostrea chilensis). Above the
basal conglomerate the limestone comprises a medium
sand-sized shellhash-dominated unit.
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Te Waka Range southwest of
transmitter.
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517m -

Non cemented concretionary fine to medium sandstone.
Concretions are well cemented and up to 0.3 m thick.

Very indurated, moderately weathered, shattered
greywacke with metre-scale relief on upper surface.

Highly calcareous sandstone directly overlying Torlesse
greywacke. Highly fossiliferous in places, dominated by
serpulid worm tubes, with some barnacle fragments
(Tasmanocubanus accutus or Fosterella tuberculatus)
and bryozoans.  The unit infills cracks and fissures in
the underlying greywacke.  Rare Crassostrea ingens
were also observed.  Along section this calcareous layer
grades into a concretionary sandstone.

Well sorted greywacke conglomerate lenses in massive
fine to medium siliciclastic sandstone.  Clasts in the
conglomerate beds are up to 30 mm in diameter,
averaging ~15 mm in diameter.

Light-brown to blue-grey, massive, non cemented fine
to medium siliciclastic sandstone with rare intact shells.
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Church Bush Road in Crohane
Forest south of Inganatahi Stream.
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Angular unconformity between strongly fractured greywacke and bioclastic-dominated basal bed of the Te Ipuohape
Sandstone Member.  Metre-scale relief is present on this contact.

Overview of lower parts of the section logged.  Conglomerate beds are well exposed in the middle-top of the photograph
(arrowed).
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547m -

Light-brown, well cemented, non to moderately
fossiliferous flaggy sandstone.  Only biomoulds remain
of assorted bivalves.  Middle portions of the unit contain
well cemented greywacke conglomerate beds up to 1.5
m in thickness.  Clasts in these beds are well rounded,
well sorted and spheroid in shape, averaging 20-30 mm
in diameter, and up to 40 mm diameter.  Some pebble
bands are present that are a single clast thick.  The base
of the unit is not exposed but it is inferred to rest directly
onto greywacke basement.

Moderately deformed, very well indurated moderately
weathered greywacke basement.
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Cherry Block Station, up small stream
from end of Potter Road.

Crohane
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525m -

Light-brown non cemented, fine to medium sandstone.
The base of the unit is not exposed, but is inferred to
rest directly onto basement.

Moderately deformed, very indurated, moderately
weathered greywacke basment.

Well sorted, slightly to moderately cemented greywacke
conglomerate bed.  Well rounded clasts that are up to
100 mm in diameter, but averaging 20-30 mm in diameter.

WP 79
Light-brown non cemented, fine to medium sandstone.S1
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Outcrop up small stream on Cherry
Block Station at end of Potter Rd.
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2815869
6212915

845 m 785 m

Well cemented, flaggy, laminated case-hardened
sandstone concretions and beds interbedded with well-
sorted, orange-brown, medium sandstone which is
generally restricted to the lower 1 m of the outcrop.
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WP 458

Well cemented slightly pebbly sandstone.

Fluted and slightly flaggy well cemented massive to
laminated sandstone with scattered pebbles and pebble
bands.

Non to poorly exposed interval with occasional well
cemented beds cropping out.

Weathered, well cemented massive to laminated
sandstone.  Flaggy and fluted in places.

Struthiolaria (Callusaria) ?obesa dominated bed.

Very well cemented, densely pebbly limestone.  Clasts
are of granule to large pebble size, averaging 25 mm
across.  Common bivalves and gastropods present.
Basal 0.1 m comprises very well cemented greenish-
grey sandstone with scattered pebbles.

Slightly fossilifeorus well cemented sandstone with
scattered fine greywacke pebbles.  Overlain by well
cemented pebbly sandstone with scattered shells.

Moderately to well cemented pebbly shellbed with
alternating layers of fine and coarse-grained shells.
Abundant biomoulds, fauna dominated by Struthiolaria
(Callusaria).

Non to poorly exposed interval.
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Hukanui Station at northern boundary
fences

Pakaututu
Wp 458, 459

Non cemented greywacke grit with scattered coarser-
grained pebbles.  Overlies siltstone and Torlesse
greywacke.
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2815869
6212915

845 m 785 m

Creamy-grey, non cemented, slightly weathered, fine
sandstone.  Intensely bioturbated and burrowed, massive
to strongly-laminated with common concretionary beds
in the lower two-thirds up to 0.7 m-thick.  Concretions
are not continuous through the outcrop, are well cemented
and almost entirely dominated by recrystallised
Struthiolaria (Callusaria) ?obesa.
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965 m -

Moderately cemented, coarse-grained barnacle plate-
dominated coquina.  Grains are coarse sand in size with
rare to some well-sorted, well-rounded greywacke
pebbles.  The unit is flaggy in outcrop, with each flag
being 0.15-0.2 m thick, although this is variable.  Some
mudstone and sandstone rip-up clasts are present, as
are valves of Talochlamys gemmulata, some Phialopecten
thomsoni, Crassostrea ingens, Ostrea chilensis,
Mesopeplum sp. and other bivalves.  The unit is
characterised by centimetre to metre-scale trough cross
bedding that is present throughout the outcrop thickness.
Some giant-scale cross-beds are present, many metres
in size.
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Hukanui Station below Hukanui Trig.
Puketitiri
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977m -

Slightly to moderately cemented shellhash-dominated
calcareous sandstone to sandy limestone.  The unit is
fine sand at the base and coarsens upward through the
section into a sandy limestone bed many metres thick.
Occasional greywacke granules are present, as are
abundant barnacle plates and fragements.  Shellhash
beds are up to 0.3 m thick, and average 0.15 m in
thickness.  They are separated by more siliciclastic-
dominated beds, although abundant shellhash is still
present in these layers.  The siliciclastic beds display
low-angle, medium-scale cross-bedding.  The contact
between the underlying sandstone and the calcareous
unit is sharp and slightly coarser-grained with more
greywacke pebbles and intact Ostrea chilensis valves
in the lowermost 0.1 m.

Blue-grey, non fossiliferous laminated fine sandstone.
The base of the unit is not exposed here, but overall
thickness is at least 40 m. The upper 1 m is slightly siltier
than underlying parts.
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Hukanui Station below Hukanui Trig.
Puketitiri
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2813663
6212952

915 m 715 m

Red-brown to grey, moderately weathered, fractured
greywacke.

Brown, massive, bioturbated, well sorted, moderately
indurated fine sandstone.  Contains thin greywacke
pebble bands.  Overlain by a concretionary bed containing
abundant Struthiolaria sp.
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WP 476
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WP 478

Scattered exposures of poorly cemented greywacke
conglomerate.

Moderately well cemented Tucetona laticostata-rich
whole shell sandy limestone overlying concretionary fine
sandstone.  The limestone contains occasional
Phialopecten marwicki.

Moderately cemented, clast supported greywacke breccia
to conglomerate.  Clasts are of granule to boulder size,
and are moderately to poorly sorted.  Massive unit with
sandy matrix, underlain by siltstone.
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North face of Hukanui Hill, northeast
of Puketitiri
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2813663
6212952

915 m 715 m

White, fractured and frittered, hard, very fine-grained
massive siltstone sharply overlain by tan-brown, non
cemented, very well sorted, strongly bioturbated massive
to laminated sandstone.  The upper 0.05-0.1 m of this
sandstone contains very abundant burrows.  Sandstone
passes up into laminated siltstone.
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North face of Hukanui Hill, northeast
of Puketitiri

Puketitiri
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2813663
6212952

915 m 715 m

Dirty-cream, non cemented, well sorted strongly
bioturbated siltstone, the lower 0.7 m of which is massive
and bioturbated and burrowed, the upper 0.7 m weakly
to moderately lamainated.  Burrows are infilled by
shellhash.  Sharply overlain by slightly to moderately
cemented shellhash limestone.  The lower portions of
the limestone contains rare to common greywacke
cobbles to 0.7 m across, with common Crassostrea
ingens valves, barnacle plates and some large intact
barnacles.
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WP 473

WP 472

Strongly cross-bedded, moderately to well cemented
sandy limestone comprising alternating bioclastic-
siliciclastic beds to 0.3 m thick.
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