
Fig. 7.  Map showing location of stratigraphic columns within NZMS 260 Sheet V20.
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Moderately to well cemented shelly limestone.  This unit
is finer-grained than the lower limestone bed at this
section, containing fewer large shells, and more
siliciclastic-dominated zones.  The unit is dominated by
shellhash.

Non to slightly cemented, coarse-grained, gritty sandstone
composed of greywacke clasts.  The unit contains
occasional shell fragments and greywacke pebbles.
Upper contact with overlying unit is gradational.

Strongly deformed, moderately to strongly weathered
basement flysch.  Up to 1.8 m of relief is present on the
upper surface of this unit at this locality.  No encrusting
faunas were visible on the upper contact.

Moderately to well cemented, coarse-grained shelly
limestone with abundant greywacke pebbles up to 60
mm diameter set in a matrix of coarse-sand sized
greywacke clasts.  The greywacke pebbles are both well
rounded and angular.

Coarse-grained, moderately to well cemented shelly
limestone with abundant intact bivalve shells.  Tucetona
laticostata-dominated

Non to slightly cemented coarse-grained gritty sandstone
composed of greywacke grains.
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2812300
6216500

- 420 m

Moderately cemented shelly conglomerate.  Contains
abundant greywacke clasts, well sorted, well rounded
granule-sized grains dominate with common angular
greywacke clasts up to 15 cm across.  Crassostrea
ingens is common, as are bivalves that have been
reprecipitated.

Moderately cemented whole shell-dominated limestone.
Sandy matrix with common greywacke granules and
shell fragments. Fauna is dominated by robust thick
shelled glycymerid bivalves, particularly by Tucetona
laticostata.
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Strongly shattered, strongly weathered Torlesse
greywacke.  Overlain by shelly conglomerate with
decimetre-scale relief.
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Strongly fractured, greywacke basement.

Strongly concretionary sandstone.

Well cemented sandstone with common Struthiolaria
and Zenatia-rich beds.
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Well cemented sandstone with common Struthiolaria
and Zenatia-rich beds.
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681 m 535 m

Unit continues to base of section where it is intersected
by the Mohaka Fault at the Napier-Taupo Road bridge,
although exposures are very patchy.  Inferred to be
gradationally underlain by non cemented, massive to
laminated fine to medium concretionary sandstone of
the Te Ipuohape Sandstone Member.  This underlying
unit is exposed in Mohaka River in the vicinity of the
Napier-Taupo Road bridge.

Blue-grey to white-grey, non cemented, massive to
weakly laminated, non fossiliferous siltstone.  Occasional
spheroidal concretions are present up to 0.4 m across.
The unit is bioturbated with occasional burrows visible.

S
ca

le
(m

et
re

s)

La
te

 M
io

ce
ne

Lo
w

er
 K

ap
ite

an

To
la

ga
 G

ro
up

/W
ai

te
re

 F
or

m
at

io
n

R
ak

ai
ta

 S
ilt

st
on

e 
M

em
be

r

WP 32

Page 2

S
C

A
LE

C
H

A
N

G
E

Z1

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

Page of

Bottom

m
ed

.

N.Z.
Strat.
Unit Lithology Sampling

interval

S
am

pl
es

Description

W
P

 N
o.

m
ed

.

Stratigraphic Column No: Ti-1

Region:
Location:

Int.

mud silt

fin
e

co
ar

se

gravelsand

fin
e

co
ar

se
gr

an
u.

pe
bb

.
co

bb
.

bo
ul

d.

Age

Fa
ci

es

C
on

ta
ct

s

1 3V20 Esk

2828727
6214418

Road cuttings on SH5 around
Titiokura Saddle

Titiokura
Wp 29-35, 38, 779

94

bakamp
Text Box
NZMS 260 V20

38

1 of 3

bakamp
Text Box
38

bakamp
Text Box
Author: K. Bland



1220

1210

1200

1190

1180

1170

1160

1150

1140

1130

1120

1110

1100

1090

1080

1070

1060

1050

1040

1030

1020

2826720
6216336

681 m 535 m

Siltstone very sharply overlain by a well cemented
concretionary horizon 0.3-0.5 m thick, then a condensed
section rich in glauconite, shark teeth, phosphate nodules
and phosphatised macrofossils.

Highly glauconitic horizon with abundant phosphate
nodules and abundant teeth from up to five species of
shark.  Also present are some phosphatised bivalves,
gastropods and Flabbelid corals.
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Blue-grey weathering to yellow-brown, non cemented,
massive to laminated fine sandstone.
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Blue-grey weathering to yellow-brown, non cemented,
massive to weakly laminated, fine sandstone.  Slightly
to moderately fossiliferous, contains Tawera, Mactra and
Talochlamys with some shellhash and occasional
burrows.
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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 clasts are present.
Intact shells more common lin lower parts of the limestone.
Sharply overlies fine sandstone.M
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Light-brown, moderately cemented, slightly cross-bedded
medium sandstone with rare water escape structures.
More strongly cemented layers are present up to 1.5 m
thick, that are often continuous over many metres.
Concretions are common and are up to 0.1 m thick and
non fossiliferous.

Massive to blocky limestone with a coarse sand-sized
matrix and common shells and greywacke pebbles.

WP 54
Moderately cemented, medium-grained calcareous
sandstone. Units such as this one are quite discontinuous
through the section.  The entire section is underlain by
a very poorly sorted and coarse-grained conglomerate
with very round sandstone and mudstone clasts up to
2 m in diameter, with abundant shell hash, Talochlamys
gemmulata, oyster, barnacles and greywacke clasts up
to 0.05 m in diameter.

Moderately cemented slightly flaggy calcareous
sandstone, grading up into sandy limestone.
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Massive to blocky, moderately to well cemented sandy
limestone with a coarse sand-sized matrix, common
shells and small well-rounded greywacke pebbles. The
unit is a whiteish-brown colour when fresh.

Light-grey flaggy to massive, moderately to well cemented
sandy limestone with common small well rounded
greywacke pebbles.  Shellhash  comprises a large portion
of the matrix, with barnacle plates, Talochlamys
gemmulata and various oysters also common.

Moderately cemented slightly flaggy calcareous
sandstone, grading up into sandy limestone.
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Comments

0

Silty sandstone with calcerous hard layers and discontinous packestone layers
with scattered shell and greywacke pebbles

Packestone layers become more continous, thicker, higher shell content and
an increase pebble size

Silty sandstone with calcerous hard layers
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Comments

Sandstone with bioturbated Mst and Zst stringers, with scattered fossils

Sandstone with calcerous hard layers becoming thicker upwards

Crossbedded packestone layers, with scattered shells and greywacke
pebbles, layer may form large scale cross beds
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Comments

Packestone layers becoming thinner and further apart, sand content
increasing
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Massive well sorted fine sandstone, with rare bioturbation

Fine laminanted to low angle crossbedded sandstone bedding decreases up
unit

Fine Sandstone with Zst stringers and hard calcerous layers

Calcerous silty sandstone

Massive well sorted sandstone, sparse fossils, non-calcerous, moderately
bioturbated.

Grey fossiliferous silty sandstone
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Region:  Central Hawkes Bay
Location:

Section: 2837900
6218100
-

V20

2838300
6219100

Makomako Road
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Comments

Silty sandstone coarsening upwards into sandstone

Coarsening upward sequence, from sandy siltstone to a fine sandstone

Parasequences decreasing sand content
upsection into siltstone

Lignite lense

Heavily bioturbated siltstone  with Sst infills
overlain by heavily bioturbated sandstone
with Zst infills grading into siltstone

4

2

0
Finely laminated siltstone grading into
sandstone with concretions

Siltstone bed

2

0

8

6

4

50 m missing

110m missing

Silty Sandstone with occassional concretions, coarsening upwards into
a fine sandstone, containing occassional shell lenses

Numerous parasequences coarsening upward

380

370

360

350

340

330

320

310

300

280

270

160

150

120

110

100

90

80

70

60

0

130

140

55

Z2

Z2

Z1

Z3

S6

Z3

Z3

Z2-a

Z3

Pohue Formation, Mokamoka Member
rg-B)

11

12

13

S5

Z2-a

Z2

S5

rg-B-2

rg-B-1

rg-B-1

rg-B-2

rg-B-1

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No:  Wu2 (1/2)

Region:  Central Hawkes Bay
Location:

Section: 2840800
6214800
-

V20

2840500
-

Waikoau River Section (8/10) : please note inaccessibility and poor exposure throughout section
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Comments

100m missing to base of concretionary unit, most likely is sandstone
with concretions

Silty sandstone coarsening upwards into sandstone with concretions

Sandy siltstone grading rapidly into massive sandstone with concretions

Blue grey frittered calcareous siltstone, with scattered fossils, and
Sandstone intra-beds becoming more dominant up section eventually
grading into massive sandstone with concretions

Sandstone with concretions continued for 100m +

480

470

460

450

440

430

420

410

400

390

380

370

580

570

550

540

530

520

510

500

490

560

720

590

730

600

S6

Z1

S6

Z1

Z2

S2

Z1

Z1
S1

125 Bulmina sp., Elpehidium sp., Astronomnium sp., Notortalia sp.,
Asidualia sp., Hayniesina depressula sp., Nonionella flemingi
sp. (dominate), Glob. Woodi sp., and macro-fossil Patro undatus

13

14

15

16

Pohue Formation, Mokamoka Member
(rg-B)

Z3

rg-B-2

rg-B-1

rg-B-2

rg-B-1

rg-B-2

rg-B-1

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No:  Wu2 (2/2)

Region:  Central Hawkes Bay
Location:

Section: 2840800
6214800
-

V20

2840500
-

Waikoau River Section (9/10) : please note inaccessibility and poor exposure throughout section
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10

9

8

7

6

5

4

3

2

1

-
-

347 m -

Reddish-tan, strongly calcareous, slightly to moderately
fossiliferous silty sandstone.  Massive, slightly to
moderately concretionary with horizons 0.1-0.15 m thick.
Upper and lower contacts are not exposed in this section.
Common Divaricella huttoniana and Pteromyrtea dispar,
and Calliostoma sp. with some Pelicaria convexa (aff.
form fossa), scattered small Ostrea chilensis, with
Fellaster fragments, Panopea, Cyclomactra ovata,
Bassina, Paphies crassiformis, ?Zegalerus, and Tawera
subsulcata.
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WP 509

S4

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):
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Unit Lithology Sampling

interval
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Description

W
P
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Stratigraphic Column No: Tu-1

Region:
Location:

Int.

mud silt

fin
e

co
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se

gravelsand

fin
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ar
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u.

pe
bb

.
co

bb
.

bo
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d.

Age

Fa
ci

es

C
on

ta
ct

s

1 1V20 Esk

2849891
6214526

Ridgemount Road, Tangoio Block
Tutira

Wp 509
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Comments

Pohue Formation,
Mokamoka Member sandstone (rg-B-2)

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No:  Wu1 (1/7)

Region:  Central Hawkes Bay
Location:

Section: 2843000
6212200
-

V20

2840800
6214800

Waikoau River Section (1/10)

Siltstone with fine sandstone pulses, reversely graded

Sparsely to moderately fossiliferous shellbed in sandstone with concretions

Z2-a

S6

15

16

122

Z3

rg-B-2

rg-B-1
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Comments

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No:  Wu1 (2/7)

Region:  Central Hawkes Bay
Location:

Section: 2843000
6212200
-

V20

2840800
6214800

Waikoau River Section (2/10)

80

78

76

74

72

70

44

42

40

38

36

34

32

30

28

26

24

22

40m of sandstone with concretions becoming less common up section

Concretionary sandstone with small ripples and Zst laminations
normally graded

Greywacke conglomerate, poorly sorted, maximum clast size 7cm,
average 2cm top bed contains well sorted greywacke grit

Fossiliferous shellbeds and scattered shell lenses with a high degree
of bioturbation (Omphimorpha) above and below shellbeds

25m of Concretionary Sandstone

S5

C1

S5

Z2-a

16

17

18

203

a

b
c

Concretionary bed

rg-B-2

mt-A-2

mt-A-3

mt-B-2

Trelinnoe Member (mt-C)
Deep Stream Member (mt-C)

Matahorua Formation (mt)

Rangiora Formation (rg)
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Comments

124

122

120

118

150

148

146

144

142

140

136

134

132

130

128

126

T

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No:  Wu1 (3/7)

Region:  Central Hawkes Bay
Location:

Section: 2843000
6212200
-

V20

2840800
6214800

Waikoau River Section (3/10)

Moderately fossiliferous layer in slightly calcerous sandstone

Moderately fossiliferous layer in slightly calcerous sandstone

Poorly sorted greywacke conglomerate, clast supported , with 45%
coarse sand matrix, clast saverage 3cm max 20cm

Parallel laminated tephra rich sandstone with gravel beds and lenses

Sandstone with concretions, concretions increase slightly down section

S2

Z1

C1

S2

18

19

Z3-b

S1

mt-B-2

mt-B-3

mt-C-2

Papakiri Member (mt-C)

Trelinnoe Member (mt-C)
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Comments

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No:  Wu1 (4/7)

Region:  Central Hawkes Bay
Location:

Section: 2843000
6212200
-

V20

2840800
6214800

Waikoau River Section (4/10)

Conglomerate lense

Siltstone beds in sandstone

Lignite bed

Erosional surface, 7cm relief

Clast supported, moderately sorted greywacke conglomerate, 1-5cm
average 3cm clast size, well rounded clasts, with 20% silty sand matrix

Low angle cross bedded sparsely fossiliferous sandstone with Zst beds

mt-C-2

mt-C-3

mt-D-2

Grassy Knoll Member (mt-D)
Papakiri Member (mt-C)

C1

S1

Z3-a

S2
20

19

176

172

164

162

160

158

156

154

152

168

166

170

174

182

180

178
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Comments

210

196

194

192

190

208

198

200

202

204

186

184

182

180

206

212

214

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No:  Wu1 (5/7)

Region:  Central Hawkes Bay
Location:

Section: 2843000
6212200
-

V20

2840800
6214800

Waikoau River Section (5/10)

W33

W34
W35

W36

W37

Siltstone with Sst laminae, and <1% scattered pumice

Erosional boundary between siltstone and sandstone and  with
moderately fossiliferous shellbeds, and 5-15% greywacke grit 25cm
either side of erosional boundary

Massive sandstone no fossils seen

Very poorly sorted clast supported greywacke conglomerate, grading
out of very coarse sand sized moderately sorted greywacke sand with
large Mst and Sst clasts
Siltstone bed

Wavy laminated siltstone with Zst rip-up clasts
Massive sandstone

Crossbedded Sandstone with 10% greywacke grit-pebbles
Greywacke conglomerate with clast size of 3-0.5cm, average of 1cm

Greywacke conglomerate, containing channel lense and greywacke grit
with 20% clasts larger than pebble size

Crossbedded sandstone with 10% greywacke grit-pebbles

Parrallel laminated sandstone

Matrix supported greywacke conglomerate, 60% clasts, 5-1cm, averaging
2.5cm

W32
W33
W34 Parasequence showing general coarsening upward

W35

Massive sandstone

21

20

TSE

10
o

50
o

Z3-a

S1

C1

Z3-a

S2 mt-D-2

mt-D-3

wp-A-2

wp-A-1

Matahorua Formation (mt)
Waipunga Formation (wp)
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Comments

246

230

228

226

224

244

232

234

236

240

222

220

218

216

214

242

248

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No:  Wu1 (6/7)

Region:  Central Hawkes Bay
Location:

Section: 2843000
6212200
-

V20

2840800
6214800

Waikoau River Section (6/10)

W26

W27

22

Small scale through cross bedding in
fine sandstone , with fine Sst Zst
laminations

Erosional boundary,
with relief of up to 4cm,
heavily bioturbated with
Ophiomorpha burrows
and small tube worm
burrows, moderately
fossiliferous shellbeds
with a moderate amount
of tephra clasts, and
rare scattered Zst clasts
throughout crossbedded
Sandstone

Alternating siltstone and sandstone, laminations becoming thinner
upsection

wp-A-2

S1

Well sorted massive sandstone
S3

Z2

S2

wp-B-2

Elstone Member (wp-B)
Mahiaruhe Member (wp-A)

93

94

W28
W29

W30
W31
W32

Alternating siltstone and sandstone, silt beds dominate, and <1% scattered
pumice

Siltstone with Sst laminae, and <1% scattered pumice

21

Z3-b
wp-A-1

113
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Comments

196

194

192

198

202

204

206

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No:  Wu1 (7/7)

Region:  Central Hawkes Bay
Location:

Section: 2843000
6212200
-

V20

2840800
6214800

Waikoau River Section (7/10)

2Irregular erosional boundary (sequence boundary) sparse shellbeds
either side of boundary, Zst contains carbonaneous matterial and
greywacke sand

Waipunga Sandstone described by Haywick (1990)

Sandstone with mud drapes
W1
W2

W3

W4
W5
W6
W7

W9

W8

W10

W11
W12

W13

W14
W15
W16

W17
W18

W19

W20
W21

W22
W23

W24

Shellbed with moderate to highly fossiliferous shell content, highly
bioturbated, scattered fossils throughout Sst below

25

24

278

264

262

260

258

276

266

268

270

272

256

254

252

250

248

274

S1

S1

Z1

S1

S2

Z1

Z1

S2

Z3-a

22

23

201
S1

74 wp-B-2

wp-B-1

wp-B-2

wp-B-1

wp-B-2

*

114
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21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

2844776
6208068

259 m 150 m

Slightly to moderately cemented, well sorted slightly
fossiliferous, medium sandstone.  Fauna is dominated
by Fellaster zelanidae.

Moderately cemented concretionary horizon.
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WP 750

Page 2

Wn-H-13a

Concretionary sandstone.

Orange-brown, non cemented, bioturbated fine to medium
sandstone with scattered macrofossils and common
burrows.  Contains scattered macrofossils, and clusters
macrofossils and shellhash.  Fauna dominated by
Fellaster novaezelandiae, with Gonimyrtea, Calliostoma
sp., Sigapatella novaezelandiae, Tanea, Gari lineolata,
Maorimactra ordinaria, Stiracolpus sp. and barnacles
(both intact and fragmented).

Wn-H-13b

Wn-H-13c

Wn-H-14a,b,c

Slightly cemented, well sorted bioclastic-rich medium
sandstone with scattered macrofossils.  A noticeable
change in fauna is visible, bed contains Oxyperis
komakoensis.
Contains ripple-bedded to laminated siltstone stringers with
common, detached siltstone bodies.

Slightly to moderately fossiliferous, well sorted, non
cemented fine to medium sandstone.

Crudely and broadly laminated, slightly cemented
bioclastic sandstone.

Non to slightly cemented concretionary sandstone.

Wn-H-15a,b,c

WP 751
Blue-grey to rusty-grey, massive, non cemented
moderately fossiliferous bioturbated siltstone.
Talochlamys gemmulata dominated, common Ostrea
chilensis, with Pratulum pulchellum, Pelicaria convexa,
Zeacolpus vitattus, Maoricolpus roseus and Dosinia greyi
among many other molluscs.

M
ai

ra
u 

M
ud

st
on

e 
M

em
be

r

Blue-grey to rusty-grey, slightly fossiliferous, massive,
non cemented, bioturbated siltstone. 

Wn-H-16a,b,c

Wn-H-22a,b,c

Slightly to moderately cemented, medium sandstone.
Fauna dominated by Sigapatella novazelandiae.

A

Z2

S10

S5

S3

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

Page of

Bottom

m
ed

.

N.Z.
Strat.
Unit Lithology Sampling
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Description
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Stratigraphic Column No: Tg-4

Region:
Location:

Int.

mud silt
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gravelsand
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.
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Age
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1 6V20 Esk

2846139
6207878

Road cuttings along Devils Elbow,
Napier-Wairoa highway (SH2).

Tangoio
Wp 750-759
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41

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

2844776
6208068

259 m 150 m

Blue-grey, non cemented, slightly fossiliferous, massive
siltstone.
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F WP 752

Page 3

Wn-H-13c

Page 3

Blue-grey, non cemented, slightly fossiliferous massive
siltstone.  Fauna dominated by Stiracolpus spp., with
Ostrea chilensis, Neilo sp.,  Amalda novaezelandiae,
Taniella, Maoricolpus roseus and Dosinia greyi.

Wn-H-24c

WP 753 Blue-grey to dirty-cream, non cemented slightly
fossiliferous, massive siltstone.  Contains Ostrea chilensis,
Talochlamys gemmulata and Amalda novaezelandiae
among many other molluscs.  Pelicaria convexa present
with sutures characteristic of P. convexa form “fossa”.

Wn-H-25c

Z2

Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

Page of
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Description
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Stratigraphic Column No: Tg-4

Region:
Location:

Int.

mud silt

fin
e

co
ar

se

gravelsand

fin
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pe
bb

.
co

bb
.

bo
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Age

Fa
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2 6V20 Esk

2846139
6207878

Road cuttings along Devils Elbow,
Napier-Wairoa highway (SH2).

Tangoio
Wp 750-759
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75

74

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

2844776
6208068

259 m 150 m

Non to weakly cemented, strongly laminated to cross-
bedded slightly fossiliferous medium grained bioclastic
sandstone with occasional macrofossil concentrations
in lenses.  Cross-beds are of small to medium scale,
low to moderate angle.  Tabular forms dominate, with
some trough cross-beds.  Dewatering structures are
also prominent, particularly in the upper half of the bed.
Fauna is dominated by Tawera subsulcata with
Maorimactra ordinaria, Oxyperis fragments, and barnacle
plates and fragements.  Passes up-section into a cross-
bedded sandy limestone.

Highly fossiliferous shellbed.  The lower 0.15 m contains
tightly-packed beds of stacked Talochlamys of large size,
with many large Mesopeplum convexum valves and
scattered gastropods.  A 0.25-0.3 m-thick zone above
this contains smaller, although abundant Talochlamys
with common Ostrea, some in situ Atrina and many
gastropods. Barnacles are also common, many attached
to bivalve shells.  This bed is overlain by fine-grained
laminated sandy siltstone with scattered shells.  This
unit contains much less shellhash than the lower
sandstone.  The contact with the underlying shellbed is
gradational.
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Pelicaria convexa form fossa, Austrofusus taitae,
Talochlamys gemmulata.
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Pelicaria convexa form fossa-dominated siltstone.

Talochlamys gemmulata, Ostrea chilensis-rich siltstone.

Rapidly coarsens up-section into fine to medium
sandstone.  Scattered shells.

Non cemented, massive to slightly laminated fine to
medium sandstone.
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Moderately fossiliferous sandstone.

Slightly cemented Tawera subsulcata-dominated shellbed.
Matrix of fine to medium bioclastic sandstone.

Bioclastic-dominated strongly cross-bedded sandstone.
Occasional lenses of macrofossils occur through the bed.

Tightly-packed, clast-supported Tawera subsulcata and
Ostrea chilensis dominated coarse-grained shelly coquina
with abundant biomoulds of aragonitic bivalves.  Matrix
comprises shellhash and bioclastic sand.  The bed is
commonly case-hardened, although laminations and
cross-bedding are visible in exposed areas.  Rare
scattered fine greywacke clasts of granule to fine pebble
size are present through the bed.  The underlying
bioclastic sandstone is greywacke-clast free, and is
separated from this bed by a sharp planar contact.
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Massive to laminated silty sandstone.

Blue-grey massive to laminated silty sandstone with
scattered Tawera subsulcata.

Alternating beds 0.15-0.3 m thick of siliciclastic-rich and
Tawera subsulcata-rich sediments.

Wn-H-30a,b,c

Slightly fossiliferous fine to medium sandstone with
lenses and interbeds of tephra.
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Case-hardened limestone.
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Blue-grey to creamy-grey, non cemented, moderately
fossiliferous siltstone that sharply overlies coarse-grained
limestone.  This unit contains a diverse molluscan fauna
including Austrofusus taitae, Pelicatia convexa form
fossa, Amalda depressa, Amalda mucronata, Amalda
novaezelandiae, Talochlamys gemmulata, Pratulum
pulchellum, Maoricolpus roseus, Ostrea chilensis, Neilo,
?Amygdalum sp. and Waltonia inconspicua.  Fossil
content decreases up-section.

Wn-H-32a,b,c

Talochlamys gemmulata-dominated shellbed with
Tegulorhynchia nigricans, Eumarginela and shellhash.

Blue-grey to creamy-grey, non cemented, moderately
fossiliferous siltstone.  Contains Pleuromeris sp.
(articulated and disarticulated), Dosinia greyi, Zeacolpus
sp., Maorimactra ordinaria, Eumarcia ?plana, Tanea sp.,
Struthiolaria sp., Amalda novaezelandiae, Austrofusus
taitae and Turrids spp.

WP 758

Scattered macrofossils throughout this zone.  Talochlamys
gemmulata-dominated, common Ostrea chilensis.  Atrina
pectinata zelandica, Alcithoe brevis, Pratulum pulchellum,
Antalis nana, Stiracolpus sp., Cominella sp., Pelicaria
convexa form fossa and Poieria sp. are also present.
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Silty sandstone with bioturbated sandy siltstone interbeds.
Faunal content decreases up section as the sediment in the
unit coarsens.  Fauna contains Bassina yatei, Maorimactra
ordinaria, Dosinia lambata, Serratina sp., Dosinia greyi (in
situ) and Myadora stephaniae.

Fauna is sparse through this section, although articulated
Tawera subsulcata, Dosinia greyi, Fellaster zelandiae
(relatively intact), Bassina yatei, Ostrea chilensis and
barnacle plates are present.

Moderately to tightly packed, slightly cemented shellbed
dominated by articulated Tawera subsulcata.  Talochlamys
gemmulata, intact barnacles, and barnacle plates also
occur.

Coarse grained shellhash limestone.  Sharply overlies
sandy siltstone across a broad, erosional contact.  Slightly
to moderately cemented.  The top of the limestone is
marked by a concentration of Tawera subculcata valves
and fragments in a shellhash matrix.
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Wn-T-03

Slightly cemented, internally laminated alternating
siltstone-sandstone beds 0.1-0.2 m thick.  Siltstone beds
also display ripple lamination, flaser bedding and detached
lenses.
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444 m 356 m

Massive, non cemented bioturbated, slightly fossiliferous
sandy siltstone.  Fauna contains Talochlamys gemmulata,
Pelicaria convexa, in situ Panopea zelandica, Austrofusus,
Dosinia lambata, Atrina pectinata zelandica, Modiolaca,
Zenatia acinaces, Bassina yatei, and Penion sulcatus.
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Non cemented, slightly micaceous fine to medium
sandstone.

Non cemented, very well sorted, slightly micaceous fine
to medium sandstone with abundant siltstone stringers
up to 0.1 m thick.Page 2

Non cemented, laminated sandy siltstone.

Non cemented, slightly micaceous fine to medium
sandstone with siltstone stringers and lenses.

Alternating beds of non cemented, slightly micaceous
fine to medium sandstone and non cemented, laminated
sandy siltstone.  Lower sandy siltstone beds in this zone
contain prominent trace fossils.

Intensely bioturbated very fine sandstone.
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444 m 356 m

Non cemented broadly trough cross-bedded, very well
sorted slightly micaceous fine to medium sandstone with
abundant moderately to highly fossiliferous shelly lenses.
Lenses are dominated by disarticulated, concave-down
shallow-water bivalves. Contains Dosinia anus,
Rexithaerus spenceris, Tellinota edgari, Perinidea
gaimardi and Austromegabalnus dacorus.  Shell lenses
become less prominent up-section.
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Non cemented, very well sorted, slightly micaceous fine
to medium sandstone with common slightly to well
cemented concretionary bodies and lenses. The unit is
weakly laminated throughout, though more prominently
at base.  The upper hlaf is broadly trough cross-bedded
with prominent moderately to tightly-packed shell lenses
dominated by disarticulated concave-down shallow-water
bivalves.

Non cemented, ripple and flaser bedded siltstone.

Non cemented, broadly trough cross-bedded to swaley-
bedded, fine to medium sandstone.
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Cliff section up Darkys Spur Road
on northwest face of Tangoio Block
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2839726
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444 m 356 m

Crudely trough cross-bedded (broad-scale, low to
moderate angle) coarse pebble conglomerate.  Clasts
are moderately sorted, well rounded lensoidal to
spheroidal grains.
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WP 149

Laminated, very well sorted fine pebble-dominated
greywacke conglomerate.  Bed comprises alternating
packages of granule and fine pebble-dominated beds
up to 0.5 m thick.

Massive, moderately well sorted medium pebble-
dominated greywacke conglomerate.  This bed truncates
a massive non fossiliferous siltstone.

Massive,  non fossiliferous, very fine siltstone.

Massive, highly carbonaceous very fine siltstone with
occasional plant fragments.  Contains no marine fossils.

Non fossiliferous siltstone with pumiceous lapilli and fine
ash.

Fine-grained greywacke conglomerate lens with angular
pebble-sized clasts.

Ripple and flaser-bedded non fossiliferous pumiceous
siltstone.

Non fossiliferous siltstone with scattered fine lapilli-sized
pumice clasts.
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444 m 356 m

Fine grained, blue-grey, moderately fossiliferous silty
sandstone dominated by Maorimactra ordinaria, with
Panopea zelandica, and Nucula nitidula.  Coarsens up
into overlying sandstone.
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Non fossiliferous siltstone with scattered fine lapilli-sized
pumice clasts.

Moderately fossiliferous, fine to medium sandstone
dominated by Maorimactra ordinaria.
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F

Highly fossiliferous, fine to medium sandstone with a
diverse shallow-water macrofaunal assemblage including
Fellaster zelandiae, Zethalia zelandica, and Struthiolaria
frazeri.S3
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Interbedded laminated siltstone, greywacke conglomerate
with sandstone lenses.  All layers are moderately to
highly fossiliferous.  Contains L.O. Phialopecten triphooki.

Blue-grey to white, non cemented, slightly fossiliferous
siltstone with prominent tephra layers.  Tephra beds are
pumiceous and contain ash to lapilli-sized clasts up to
3 mm across.
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Fine pebble-sized, moderately well cemented, non to
slightly fossiliferous greywacke conglomerate.  Clasts
are well rounded and spheroidal in shape.
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