
Fig. 11.  Map showing location of stratigraphic columns within NZMS 260 Sheet V22.
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Reddish-brown massive gravel bed dominated by flattened
and elongated greywacke pebbles in a friable, granular
matrix. From top of Churston #1 Column
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pumiceous lapilli and fine pumiceous orangey/tan mm
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Grid Reference:
E:
N:

Altitude:       211 m

Top

NZMS 260 Sheet:

GPS Waypoint No(s): 230-231

BottomStratigraphic Column No:  16

Region:  Central Hawkes Bay
Location:

Section: 2814082
6159795
206 m

V22

2814089
6159838

Lester property - Churston Station on SH50; column is on main
farm track that crosses a tributary stream of the Maraekakaho River

Reddish/brown greywacke gravel bed of flat, elongated,
subrounded pebbles. Poorly sorted and moderately
indurated in a granular matrix of very coarse, poorly-sorted
quartz and greywacke sand.

Greyish/tan, very friable, non-calcareous, non-fossiliferous,
quartz-rich sand of very well sorted, angular grains.

Interbedded laminated greyish, non-calcareous, very well-
sorted sand and pumiceous silt. Orange stripey
discolouration at sand/silt boundaries.

V

Blue-grey, very weakly calcareous,non-fossiliferous, slightly
indurated, pumiceous silt.cm

Blue-grey, non-calcareous, friable silt

Blue-grey, , well-sorted, calcareous fossiliferous sandy
siltstone shellbed. Amalda sp. Pupurocardia purpurata,
Marioculpus, juvenile Ostrea chilensis (nonarticulated),
juvenile brachiopods, branching and encrusting bryozoa,
echinoderm spines, Atrina zelandica, Pelicaria fossa,
Poirieria sp., Sigapetalla sp., Cominella kereruensis and
Penion sulcatus.

Reddish-brown gravel bed dominated by flattened and
elongated greywacke pebbles in a friable, granular matrix.
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Glencoe Station, SH 50
15

Southern end of Glencoe Station,
along main farm track, opposite pine
plantation.

2815469
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15

(=)

Friable, calcareous, laminated well-sorted, shelly sandstone
with discontinuous massive blue/grey siltstone lenses. Seperated
from overying unit by sharp, wavey, irregular boundary.

Moderately-cemented, poorly-sorted, calcareous, fossiliferous,
massive shelly sandstone, fining then coarsening upwards with
height.

Well-cemented, poorly-sorted, calcareous, horizontally
bedded, skeletal grainstone, in sharp contact with lower
unit, becoming differentially cemented   with height.

Poorly-cemented, poorly-sorted, calcareous, massive, skeletal
sandstone, coarsening upwards.

Mouldic, massive-weakly bedded, well-cemented, well-sorted,
creamy/grey grainstone dominated by brachiopods and
juvenile Ostrea chilensis
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Source: Dyer, S.D.J. 2005.
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Undulating, tabular cross bedded, well cemented medium-
grained, grainstone interbedded with poorly cemented,
laminated, fining upwards grainstone containing continuous
lineations of whole barnacles at base of each weakly
cemented unit. Zethalia zelandica and Tawera sp. occurring
at top of exposure. Thin pumiceous lineations near top (<3
cm).

SD
86C3

Non-calcareous, orangy-brown coloured, well-sorted, friable,
wavey bedded, quartz-rich sandstone, becoming more
calcareous with height. Overlain sharply by fining upwards
shelly sandstone.

Calcareous, moderately sorted, massive shelly sandstone,
fining upwards with noncalcareous mudstone stringers
occuring near the top of exposure.

Pumiceous, massive, weakly cemented calcareous siltstone
with small (< 2mm ) moulds of shell fragments. Grading
upwards into a very pumiceous, non-calcareous white
siltstone containing many juvenile Ostrea chilensis, crushed
Zeoculpus sp. fragmented Telochlamys sp. and Porieria
sp. and discontinuous lenses of weakly cemented skeletal
sandstone.

Skeletal sandstone, well sorted, weakly cemented, becoming
more cemented with height. Grading up from discontinuous
lenses within the pumiceous si l tstone below.
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Top
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GPS Waypoint No(s): SD85a-SD85c, SD86

BottomStratigraphic Column No:  8

Region:  Central Hawkes Bay
Location:

Section: 2819645
6159712
175 m

V21/V22

2819624
6159420

Back of Whakapirau Station, following stream from Raukawa
Rd. cross country to Whakapirau Rd., as far as new cattle yards
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Source: Dyer, S.D.J. 2005.
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Blue-grey, massive, weakly friable, well sorted siltstone
containing fossiliferous beds. Lowermost shell beds contain
Towaipectin mariae and Ostra chilensis, middle shellbeds
contain Pelicaria convexa, Purpurocardia purpurata and
Atrina zelandica. Uppermost shell bed contains Zeoculpus
sp. and highly weathered Glycemaris shrimptoni.
Grades up into a shelly, fossiliferous, calcareous, medium
grained sandstone. Fauna dominated by barnacle clusters,
juvenile Ostrea and serpulid tubes.

Differentially cemented, moderately sorted creamy  coloured
grainstone. Horizontal to wavey bedding appearing with
height. Strongly bioturbated in places, giving a honey comb
appearence. Sharply overlain by 1 - 1.5 m thick shell bed
of Ostrea chilensis and brachiopods in a greyish tan coloured,
cemented calcareous sandy silt matrix.

Blue-grey, massive to very weakly horizontally bedded,
well-sorted, weakly cemented siltstone.

Cross-bedded well-cemented and well-sorted blue-grey
grainstone interbedded with cream coloured friable, skeletal
sand. Sharply overalin by 1.5 m thick shellbed of Ostrea
chilensis and Patro undatus in a tan coloured, poorly
cemented silty matrix.

Blue-grey, massive siltstone, grading up into a quartz-rich,
calcareous, medium-grained skeletal sandstone.

Horizontally-bedded, differentially cemented, cream coloured
skeletal grainstone of medium sand-sized grains coarsening
up to a wel l -cemented coquina- l ike deposi t .

1 - 1.5 m thick shell bed of Ostrea chilensis and Patro
undatus in a grey coloured, poorly cemented calcareous
sandy silt matrix.
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Road cutting starting at stock yards appox. 200m uphill from Valley Rd. /Raukawa
Rd. intersec., stopping 15m downhill from Whakapirau Rd/Raukawa Rd. intersec.
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Alternating fine-grained, well sorted, soft, silty calcareous sandstone, and
coarser-grained bioclastic discontinuous lags. Contains scattered articulate
bivalves (Glycymeris sp). Strongly bioturbated.

Shell bed consisting of various bivalves in a fining-upwards matrix, 
from fine-grained mixed carbonate-siliciclastic to siltstone. Contains a 
0.5 m thick skeletal-rich grainstone tabular bed. 

Coarse-grained, moderately sorted, moderately cemented, skeletal-rich
packstone. Displays low-angle planar cross-stratifications, and contains
scattered macrofossils, including oysters, gastropods and bryozoan colonies.

Fining-upwards, from basal coarse-grained, well sorted, well cemented 
skeletal-rich grainstone with common mud drapes. Sedimentary 
structures include, from base to top, medium-scale wavy and sigmoidal 
cross-beddings (HCS-like structures) to flaser bedding structures and 
rippled cross-laminations outlined by thin mud layers, strongly 
bioturbated.  

Medium-grained, moderately to well sorted, moderately cemented barnacle-
rich grainstone, interbedded with mixed carbonate-siliciclastic packstone.
Low-angle planar cross-stratifications. Scattered macrofossils.

Small- and medium-scale tangential to trough cross-stratifications within
a well cemented, skeletal-rich grainstone.

Coarse-grained, moderately to well cemented skeletal-rich unit bounded
above and below by 0.5-1 m thick shell beds.
Medium-scale planar to tangential cross-stratifications.
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Limestone bluffs wrapping around
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Sharply overalin by 1.5 m thick shellbed of Ostrea chilensis
and Patro undatus in a tan coloured, poorly cemented silty
matrix.

Blue-grey, massive, calcareous, well-sorted siltstone

2 m thick shellbed of horizontally bedded Ostrea chilensis,
in a grey/tan coloured sandy silt matrix.

Friable, tan-yellow coloured, skeletal calcareous sandstone,
grading with height into well-cemented skeletal sandstone.

Shellbed sharply overlying grainstone, grading up from a
fine-grained calcareous sandstone matrix to a calcareous
siltstone.
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Cream-coloured, moderately sorted, moderately to
differentially cemented grainstone, dominated by barnacle
plates and bryozoans, interbedded with terrigenous-rich
packstones. Both units show low-angle planar bedding,
which becomes more cross-bedded with height.

Creamy-grey coloured, well sorted, differentially cemented
skeletal grainstone, strongly bioturbation in places destroying
rippled and wavey bedding. Scattered bivalves, many
articulated Ostrea chilensis encrusted with barnacles.
Cemented beds crystalline and have weathered aragonitic
biomoulds.

Tan-yellow coloured, moderately sorted, differentially to
moderately-well cemented, planar bedded skeletal grainstone,
containing scattered rounded, subspherical greywacke
pebbles up to 4 cm in diameter. Bivalves scattered throughout
unit, mainly articulated Ostrea chilensis, Purpurocardia
purpurata and Glycymeris shrimptoni.

(   )

402

bakamp
Text Box
NZMS 260 V21

227

1 of 1

bakamp
Text Box
227



-

-

-

Grid Reference:

E:

N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No: 17 

Region:
Location:

V22

2834500

6158600

Horse Shoe
Central Hawkes Bay

Section: R1

LITHOLOGYFACIESFACIES
ASSEMBLAGE

B2b

B2a

M1

SA
M

PLE

Section: R1
Locality: Horse Shoe
Grid reference: V22/345586

R
O

T
O

O
K

IW
A

 L
IM

E
S

T
O

N
E

INTERNATIONAL
DIVISION

&
NEW ZEALAND

STAGE

Fm
Mb

W
A

IP
IP

IA
N

P
L

IO
C

E
N

E

M2

1

0

5

10

15

20

25

30

35

40

7.12

7.13

7.14

7.15

7.16

7.18

7.20

7.17

7.19

7.21

7.24

7.27

7.28

Metres

M3

B1a

W
ai

ka
re

ao
 C

.?

7.22
7.23

F7.25
F7.26

1717

C
O

N
TA

C
TS

COMMENTS

Low-angle planar and tangential cross-bed sets. Occasional
stylolites. Interbedded terrigenous packstone and barnacle 
grainstone sheets (up to 0.2 m), containing common mud 
clasts. Moderately sorted, soft to poorly cemented.

Medium- to large-scale trough cross-bedding. Occasional
stylolites. Coarse, moderately sorted, soft to poorly cemented
barnacle grainstone, containing scattered oyster and pectinid
valves, and mud pebbles.

Fine-grained, well sorted, soft terrigenous/skeletal 
grainstonetowards the base grading rapidly into a barnacle-
rich grainstone. Thin interbedded discontinuous crystalline 
limestone sheets, very hard with occasional stylolites. 
Interbeds are moderately sorted, poorly to moderately 
cemented.

Horizontal tabular bed sets up to 2 m thick, comprising 
internal trough and tangential cross-stratifications. Coarse,
moderately sorted, soft to poorly cemented barnacle 
grainstone.

Fining-upwards from coarse barnacle grainstone to medium-
grained, soft, planar bedded barnacle grainstone/packstone.

Sharp-based shell bed consisting of oysters, scattered 
pectinids, common brachiopods, and mud clasts in a well 
cemented fine-grained mixed carbonate-siliciclastic matrix.

Fine-grained, well sorted, soft, fossiliferous sandstone.
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Alternating skeletal-rich grainstone and mixed carbonate-
siliciclastic packstone in lenses and tabular bed sets up to 15 
cm thick. Internal sedimentary structures include low-angle 
planar, tangential and sigmoidal cross-stratifications.

Coarse-grained, moderately sorted, moderately cemented 
barnacle-rich grainstone. Contains shell concentrations 
packed with pectinids and oysters.

Coarse-grained, poorly sorted, well cemented, skeletal-
rich grainstone at the base, containing well rounded mud 
clasts, oyster shells, and sigmoidal cross-stratifications, 
passes upwards into fine-grained, well sorted, soft, silty 
sandstone. Ophiomorpha penetrates downwards from the 
erosional capping surface.

Coarse-grained, poorly sorted, well cemented, skeletal-
rich grainstone at the base, Containing well rounded mud 
clasts, and large oyster valves, grades into interbedded 
packstone and grainstone. Horizontal tabular bed sets 
display planar cross-stratifications.

Coarse-grained, poorly sorted, moderately cemented, 
skeletal-rich grainstone. Horizontal tabular bed sets display 
planar cross-stratifications.

Alternating fine- to medium-grained, poorly to moderately 
cemented skeletal-rich packstone, and fine-grained, well 
sorted, soft, bioturbated calcareous sandstone organized in 
horizontal tabular bed sets up to 0.25 cm thick. Common 
mud clasts and bioturbations. Fining-upwards.

Poorly exposed sandstone.

405

bakamp
Text Box
NZMS 260 V22

229

1 of 2

bakamp
Text Box
229

bakamp
Text Box
Author: V. Caron



-

-

-

Grid Reference:

E:

N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No: 9 

Region:
Location:

V22

2845200

6159700

Te Mata
Central Hawkes Bay

Section: K8

1

0

5

10

20

45

4.59

4.54

4.57

4.62

PO
R

O
SIT

Y (%
)

LITHOLOGYFACIESFACIES
ASSEMBLAGE

M1

B3a

S2

M3

B2b

B2b

M2

B3a

SA
M

PLE

M
ATR

IX
 v

s S
PA

R

   
C

EM
EN

T (%
)

 
0 1020 30 40 50

Section: K8
Locality: Te Mata
Grid reference: V21/452597

Metres

K
A

IR
A

K
A

U
 L

IM
E

S
T

O
N

E

INTERNATIONAL
DIVISION

&
NEW ZEALAND

STAGE

Fm
Mb

O
P

O
IT

IA
N

P
L

IO
C

E
N

E

40 10 2030

15

25

30

42

M
ok

op
ek

a 
S

dt
.?

4.55

4.56

F4.63

S1

M2

T
uk

i 
B

el
l 

L
st

.

4.58

4.60

M3

M1

?

M1

M1

M1?

SPEC
IF

IC

   
 D

IA
G

EN
ESIS

M
O

TIF

99

406

bakamp
Text Box
NZMS 260 V22

229

2 of 2

bakamp
Text Box
229

bakamp
Text Box
Author: V. Caron



-

-

-

Grid Reference:

E:

N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No: 8 

Region:
Location:

V22

2842600

6151800-6155800

North Mount Kahuranaki/Mangangara
Central Hawkes Bay

Section: K6

4.32

4.34

4.35

4.36

4.37

4.40

FACIESFACIES
ASSEMBLAGE

M2

B3a

M3

B2a

B1a

M2

B2b

Section: K6
Locality: North Mount Kahuranaki
Grid reference: V22/426518

Metres

K
A

IR
A

K
A

U
 L

IM
E

S
T

O
N

E

INTERNATIONAL
DIVISION

&
NEW ZEALAND

STAGE

Fm
Mb

O
P

O
IT

IA
N

P
L

IO
C

E
N

E

LITHOFACIES

0

1

5

10

20

25

M3

M1

15

4.39

4.38

4.33

88

SA
M

PLE

C
O

N
TA

C
TS

COMMENTS

Coarse-grained, poorly sorted, moderately cemented
skeletal-rich grainstone. Planar- and tangential cross-
stratifications. Contains common mud clasts.

Medium-grained, moderately sorted, poorly to 
moderately cemented interbedded packstone and 
grainstone in tabular cross-bed sets with internal planar 
to sigmoidal cross-stratifications.

Shell bed containing common large oyster shells, 
pectinids, in a mixed carbonate-siliciclastic matrix.

Fine-grained, well sorted, poorly cemented, calcareous
sandstone.

Fine-grained, well sorted, calcareous sandstone. 
Displays smale-scale sigmoidal cross-laminations and 
ripples.  Strongly bioturbated.

Medium-grained, moderately sorted, moderately 
cemented packstone/grainstone. Oblique planar cross-
stratifications. Contains occasional discontinuous shell 
lags.

Medium-grained, moderately sorted, moderately
cemented packstone/grainstone. Large-scale planar 
and tangential cross-beddings. Common mud 
layersand bioturbations.

Coarse-grained, moderately sorted, moderately 
cemented skeletal-rich packstone/grainstone. 

S2
/S

3
S1

B
2a

/b
B

1a
/b

B
1c

B
1d

B
3a

/b
M

3

M
1/

2

407

bakamp
Text Box
NZMS 260 V22

230

1 of 2

bakamp
Text Box
230

bakamp
Text Box
Author: V. Caron



-

-

-

Grid Reference:

E:

N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No: 8 

Region:
Location:

V22

2842600

6151800-6155800

North Mount Kahuranaki/Mangangara
Central Hawkes Bay

Section: K6

4.32

4.34

4.35

4.36

4.37

4.40

PO
R

O
SIT

Y (%
)

FACIESFACIES
ASSEMBLAGE

M2

B3a

M3

B2a

B1a

M2

B2b

SA
M

PLE

M
ATR

IX
 v

s S
PA

R

  

(

  
C

EM
EN

T %
)

0 1020 30 40 50

Section: K6
Locality: North Mont Kahuranaki
Grid reference: V22/426518

Metres

K
A

IR
A

K
A

U
 L

IM
E

S
T

O
N

E

INTERNATIONAL
DIVISION

&
NEW ZEALAND

STAGE

Fm
Mb

O
P

O
IT

IA
N

P
L

IO
C

E
N

E

40 10 2030

LITHOFACIES

0

1

5

10

20

25

M3

M1

15

4.39

4.38

4.33

SPEC
IF

IC

  

S

  
D

IA
G

EN
ESI

M
O

TIF

M3

M1

M3/4

M3

88

M3

?

S2
/S

3
S1

B
2a

/b
B

1a
/b

B
1c

B
1d

B
3a

/b
M

3

M
1/

2

408

bakamp
Text Box
NZMS 260 V22

230

2 of 2

bakamp
Text Box
230

bakamp
Text Box
Author: V. Caron



-

-

-

Grid Reference:

E:

N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

BottomStratigraphic Column No: 21 

Region:
Location:

V22

2828300

6156200

Horanui
Central Hawkes Bay

Section: Te6

LITHOFACIESFACIESFACIES
ASSEMBLAGE

B2a

Section: Te6
Locality: Horanui
Grid reference: V22/283562

T
E

 O
N

E
P

U
 L

IM
E

S
T

O
N

E

INTERNATIONAL
DIVISION

&
NEW ZEALAND

STAGE

Fm
Mb

M
A

N
G

A
PA

N
IA

N

P
L

IO
C

E
N

E

9.113

9.107

B3a

9.110

9.118

F9.121

9.120

9.101

B1a

9.116

9.105

M1

B1a

0
1

5

10

20

50

30

40

55

B1a

B1a

B2a

B3a

B2a

B2a

B2a

B2a

9.117

9.119

9.102

9.103

9.104

9.106

9.108

F9.109

9.111

9.112

9.114

9.115

2121

SA
M

PLE

C
O

N
TA

C
TS

COMMENTS

Fine- to medium-grained, well sorted, poorly cemented 
skeletal-rich packstone. Massive, though planar 
bedding in places. Scattered macrofossils. Occasional 
thin mud layers. 

Occasional shell lineations consisting of  scattered oyster and
pectinid valves.

Coarsening-upwards fine- to medium-grained, well-
sorted, mixed carbonate-siliciclasticl packstone towards 
the base grading into a barnacle-rich grainstone. Scaterred 
macrofossils, and common well rounded mud clasts.

Channelized shell bed, underlain by an erosional 
surface, and packed with mud pebbles up to 4 cm across 
and various macrofossils, including oysters, pectinids, 
gastropods, brachiopods, and articulated bivalves 
(Glycymeris sp.) in a fine-grained mixed carbonate-
siliciclastic matrix.

Medium- to coarse-grained, poorly sorted, moderately
cemented packstone/grainstone. Displays high-angle 
trough and tangential cross-stratifications. Occasional 
shell lags.

Medium- to coarse-grained, moderately sorted, poorly 
cemented barnacle-rich grainstone, though occasional 
selectively cemented hard layers. Massive, though 
large-scale planar and tangential cross-bedding in 
places. 

Medium- to coarse-grained, moderately sorted, poorly 
cemented barnacle-rich grainstone, though occasional 
selectively cemented hard layers. Massive, though 
large-scale planar cross-bedding in places. 

Shell bed packed with biomoulds, oyster valves, and 
articulated bivalves (Glycymeris sp.)
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Fine- to medium-grained, well sorted, poorly cemented mixed
carbonate-siliciclastic packstone. Contains selectively cemented
thin layers.

Coarse-grained, moderately sorted, poorly cemented barnacle-
rich grainstone. Contains scattered oyster and pectinid valves,
and selectively cemented discontinuous horizons. Medium- to
large-scale trough cross-bedding. 

Sharp-based shell bed consisting of oysters, scattered pectinids,
common biomolds, and mud clasts in a poorly cemented fine-
grained mixed carbonate-siliciclastic matrix

Coarse-grained, moderately sorted, moderately cemented 
barnacle-rich grainstone. Contains coarse bioclastic lenses
and selectively cemented discontinuous horizons. Massive
bedded, though faint medium-angle tangential cross-
stratifications in places.

Coarse-grained, moderately sorted, moderately cemented 
barnacle-rich grainstone. Contains coarse bioclastic lenses,
occasional dewatering structures (especially towards the top).
Displays large-scale trough and tangential cross-stratifications
in locally high-angle cross-bed sets up to 2 m thick.
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Source: Dyer, S.D.J. 2005.
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(m) Lithology Dominant
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DescriptionFacies

Code
WP
No.

Structures

Mud Silt

fin
e

m
ed

.

co
ar

se

Sand

fin
e

m
ed

.

co
ar

se

G
ra

ve
l

C1

C2

Creamy/white, wavey tabular interbedded weaky-cemented,
well-sorted, massive, weakly pumiceous, calcareous
medium-grained, grainstone with moderately-cemented,
weakly-bedded, moderately-sorted coarse grainstone
composed dominantly from moderately-rounded bryozoan
and bivalve f ragments and barnacle p lates.

With height, weakly-cemented units become increasingly
silty and pumiceous and thin out, while cemented units
thicken and dominate the outcrop.

Base of cemented units dominated by well-preserved, whole
juvenile sea urchins, Phialopecten thompsoni and entire
barnacles.

Creamy/white, well-cemented, tabular-bedded, well-sorted
coarse grainstone composed from dominantly bryozoan
and bivalve f ragments and barnacle p lates.
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Summit of Burma Road, road cutting in vicinity of entrance to Kerunga Station

413

bakamp
Text Box
NZMS 260 V22

233

1 of 1

bakamp
Text Box
233

bakamp
Text Box
Author: S. Dyer

bakamp
Text Box
                                                          

bakamp
Text Box
    



Grid Reference:
E:
N:

Altitude:

Top

NZMS 260 Sheet:

GPS Waypoint No(s):

Page of

BottomStratigraphic Column No:

Region:
Location:

Author:1 1 V22 Waipawa S. Dyer

11

Cliffs cropping out above Pakihirua
Stream, and along farm track leading down to stream from farm house

Glen Aros Station, off Raukawa Road. 6155125
2819126

289 m

2819196

229 m
6155119

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

0

0

M
ak

ar
et

u 
M

ud
st

on
e

Stratigraphic
Unit

Thick.
(m) Lithology Dominant

Fossils
DescriptionFacies

Code
WP
No.

Structures

Mud Silt

fin
e

m
ed

.

co
ar

se

Sand

fin
e

m
ed

.

co
ar

se

G
ra

ve
l

M
ah

an
a 

Li
m

es
to

ne
M

em
be

r
M

ah
ar

ak
ek

e
M

ud
st

on
e

M
em

be
r

To
rr

an
Li

m
es

to
ne

M
em

be
r

W
ha

ka
pi

ra
u

M
ud

st
on

e
M

em
be

r

P
ak

ih
iru

a 
Li

m
es

to
ne

M
em

be
r

6155125
2819126

289 m

2819196

229 m
6155119

Massive blue-greycalcareous siltstone with thin (< 5 cm) sandy shell
lineations of juvenile Ostrea chilensis and weathered Zeaculpus sp.,
Atrina zelandica, brachiopods and clusters of barnacles.

Massive green-grey calcareous sandy siltstone still containing thin
(< 5 cm) sandy shell lineations of juvenile Ostrea chilensis and
weathered Zeaculpus sp., Atrina zelandica, brachiopods and clusters
of barnacles.

Creamy-yellow coarse sandy skeletal pumiceous grainstone. Poorly
sorted, moderately cemented, massive to weakly planar bedded.

Creamy-yellow coarsening upwards interbedded skeletal grainstones
and packstones. Moderately sorted and moderately cemented with
planar bedding.

Sharply overlying shell bed composed dominantly of Ostrea chilensis
within a greyish-yellow silty calcareous matrix.

Blue-grey well sorted, weakly indurated, massive sandy siltstone,
grading rapidly upwards into a massive, calcareous silty sandstone,
containing fragments of greywacke.

Creamy-yellow, moderately-sorted and moderately-cemented,
massive, coarse-grained skeletal grainstones interbedded with
medium-grained, poorly cemented packstones. Vertical burrowsdown
into the underlying sandstone.

Sharply overlying shell bed composed dominantly of Ostrea chilensis
within a greyish-yellow silty calcareous matrix.

Massive, calcareous, poorly cemented sandstone grading upwards
into a blue-grey, well sorted, weakly indurated, massive sandy
siltstone.

Massive, poorly cemented skeletal sandy grainstone with vertical
burrowing down into the siltstone,  infilled with medium-grained shell
material.

Creamy-yellow, moderately-sorted and moderately-cemented,
massive, coarse-grained skeletal grainstones interbedded with
medium-grained, poorly cemented packstones. Grainstone beds
typically contain aragonitic bivalve and gastropod biomoulds. Scattered
rounded greywacke pebbles (< 4 cm diameter).

Sharply overlying shell bed composed dominantly of Ostrea chilensis
within a grey silty calcareous matrix.
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Shell bed packed with gastropods, brachiopods, oysters, pectinids, 
barnacles, mussels and bryozoans in a silty/sandy matrix.

Grey/green siltstone containing common thin shell lineations.

Silty sandstone containing common oysters, mussels and brachiopods.

Thin oyster shell lineation at the base in a  terrigenous/skeletal matrix.
Yellow, coarse-grained, well sorted, poorly cemented skeletal grainstone,
contains whole specimens of Glycymeris?. Is capped by a thin shell
lineation packed with thin-shelled oysters, pectinids and other bivalves.

Greyish siltstone containing common biomolds and gastropods.

Coarsening- and thickening-upwards interbedded planar laminated
packstone and coarse tangential cross-bedded fossiliferous grainstone.
Moderately sorted, moderately cemented. Capped by a shell lineation
packed with oyster valves in a sandy/silty matrix. 

Tabular bed sets of interbedded packstone and skeletal grainstone.

Shell bed packed with oysters in a siliciclastic matrix

Sharp-based silty sandstone grading into sandstone containing common
whole specimens of barnacles, oysters, and pectinids.

Shell lineation, orange mud and sand pebbles.

Alternating fine-grained, poorly cemented, mixed carbonate-siliciclastic
packstone and medium-grained, moderately cemented skeletal grainstone.
Contains occasional large vertical burrows (Ophiomorpha?).

Shell bed packed with oysters, gastropods and pectinids  in a siliciclastic
matrix.

Fining-upwards yellow, well sorted, poorly cemented, calcareous
argillaceous sandstone

Shelly grey silty sandstone grades up over 2 m into siltsone containing
scattered shells.

Coarsening-upwards moderately sorted, poorly cemented, calcareous
sandstone, containing moderately to well cemented bioclastic lenses.

Alternating coarse-grained, moderately sorted, poorly cemented, 
skeletal-rich grainstone and thin shell lineations up to 30 cm thick,
containing biomoulds, oysters, and other bivalves in a fine- to medium-
grained sandy matrix. Horizontal tabular-bedded.

Low-angle planar laminated fine-grained, well sorted, poorly cemented,
calcareous sandstone.

Shell bed packed with oysters, and gastropods in a bioclastic sandy
matrix towards the base, grading up-section into a silty sandy matrix.
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Source: Dyer, S.D.J. 2005.
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142

Creamy/grey moderately-sorted, poorly cemented, grainstone
dominated by angular bivalve, barnacle and bryozoan
fragments. Coarsening upwards, base is massive and grades
upwards to horizonatally bedded at the top. Contain fragments
of Phialopecten triphooki and rare valves of Towaipecten
mariae.

143 Shell bed capping limestone dominated by Ostrea chilensis
within a tan/grey weakly cemented siltstone matrix.

Cs1

139

Grey, massive, fossiliferous calcareous siltstone containing
rare angular shell fragments (1-2 mm).

Blue-grey, friable, massive, poorly-sorted, sandy siltstone
containing abundant angular bryozoan, barnacle, bivalve and
gastropod f ragments and juveni le brachiopods.
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C2

C2

M1

M3

(   )

Grid Reference:
E:
N:

Altitude:       321 m

Top

NZMS 260 Sheet:

GPS Waypoint No(s): 139 - 143

BottomStratigraphic Column No:  5

Region:  Central Hawkes Bay
Location:

Section: 2818730
6153172
296 m

V22

2819352
6153206

Composite column from exposures along farm track on Mahana Station,
end of Anaroa Rd., facing Raukawa Range
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Cliffs above Pakihirua Stream,
south of Ibstone Station, Raukawa Rd.

Southern end of Pakihirua Stream
112 - 117
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Creamy/tan, weakly cemented, well-sorted, massive skeletal sand
dominated by Tawera sp., Ostrea chilensis, barnacle clusters, and
bryozoans. Initially coarsening upwards, then fining upwards to a
sandy siltstone.

Grey, massive, fossiliferous calcareous siltstone with orange mottles
and angular shell fragments (1-2 mm).
Dominated by juvenile Ostrea chilensis and Tawera sp.

Creamy/grey moderately-sorted, poorly cemented, grainstone
dominated by angular bivalve, barnacle and bryozoan fragments.
Coarsening upwards, base is massive and grades upwards to
horizonatally bedded and becomes strongly trough-crossbedded at
the top.

Interbedded differentially-cemented, massive, well sorted, skeletal
sandstone and well-cemented, well-sorted, weakly pumiceous
grainstone. Grainstone units are laterally discontinuous trough-
crossbeds.
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Shell bed capping limestone dominated by Ostrea chilensis and
brachiopods within a tan/grey weakly cemented siltstone matrix.

2 shell liniations (< 0.10 m thick) dominated by articulated and
weathered Ostrea chilensis, Patro undatus and Glycymeris shrimptoni
within a tan/grey weakly cemented siltstone matrix, seperated by a
weakly cemented grainstone composed of well-sorted, rounded
bryozoan, barnacle  and bivlave fragments.
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Taheke Station, at end of Taheke Road.

Exposed along tributary of the Maraekakaho River.
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M1

C1

M2

Cs1

Well-cemented and interbedded skeletal-rich
grainstones and terrigenous packstones
dominated by bryozoan and barnacle fragments.
Tabular beds steepen upsection, and are
truncated by erosional contact.

Massive, moderately sorted, Ostrea chilensis
dominated shell bed. Poorly cemented, blue-
grey/tan sandy siltstone matrix

Massive, moderately sorted, poorly cemented,
blue-grey sandy mudstone, underlain sharply
by nonfossi l i ferous,  mudstone uni t .
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Interbedded skeletal-rich grainstone and terrigenous packstone 
displaying locally steeply dipping tabular bed-foresets 
truncated, towards the top of the unit, by a sharp erosional 
surface.

Mud-dominated shell bed. Massive, poorly to moderately
cemented
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21
209 - 212

Aomarama Station, off SH50.
Composite column of outcrops on
Aomaram Station, from SH50 east to
Taheke Road.
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209

S4

Pale tan, non-calcareous, pumiceous, friable, massive mica-rich
siltstone.

Brown, very well-sorted, pumiceous sandstone. Strongly crossbedded
at base, becoming low-angle crossbeds with height. Base of crossbeds
lined with weathered pumice and greywacke pebbles and granules.
Layer of weathered pumice pebbles seperate crossbeds from
overlying horizontally laminated sandstone. Pebbles decrease in
diameter from west to east.

208M4

210

Dark brown wavey interbedded fine, pumiceous sandstone and
siltstone. sst and zst interbeds measure <2 cm.

Red/brown, poorly-sorted, friable, quartz and lithic-rich, trough-
crossbedded sandstone. Troughs ~ 30 cm long x 10 cm thick, and
are graded from coarse, opaque mineral and quartz-rich sand at
base of troughs to pebbly gravel at top. Troughs become low-angle
and grade to mm-laminated sandstone with height. Small pumice
pebbles appear at top of crossbedded unit (< 3 cm diameter).

Pale tan-coloured, massive, well-sorted, friable, pumiceous sandstone.

White/grey, welded ignimbrite of massive, pumiceous lapill.

211 Red/brown, non-calcareous, weakly pumiceous, massive,
discontinuous lenses (~ 50 cm long) of siltstone interbedded with
white, friable, very pumiceous, laminated siltstone. Interbeds 1 - 2
cm thick.

Trough crossbedded pumice and greywacke granules and pebbles
and quartz-rich sand, eroding into underlying siltstone. Basal troughs
of well-sorted ~2 cm diameter pebbles, grades to poorly-sorted,
medium sand in upper troughs.

Reddish, poorly-sorted, rounded greywacke and pumice weakly
trough-crossbedded gravel, eroding down into the underlying
pumiceous unit. Crossbeds grading with height to horizontally bedded,
and coarsening upwards from ~ 2 cm diameter pebbles to  15 cm
diameter cobbles. At top of outcrop, gravel interbedded  with friable,
massive,  poor ly-sorted,  pumiceous s i l ty  sandstone.

212 Reddish, poorly-sorted, massive greywacke and chert gravel
composed of subrounded, subspherical pebbles and cobbles in a
coarse friable sandy matrix.
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21b

6154540
RC07 2814313

326 m
Road cutting opposite entrance to farm quarry.

Te Ranga Station, Te Ranga Road.
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S4
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Cg1

Pale tan/white, friable, weakly bedded, pumiceous
sandstone with blue/grey, non-calcareous, massive siltstone
clasts

Poorly-sorted, unconsolidated gravel of subrounded,
subspherical and slightly elongated greywacke and chert
granules, pebbles and cobbles.

Pale yellow/tan, non-calcareous, pumiceous, massive to
laminated, siltstone, grading upwards into an orange/red
friable, well sorted, horizontally-bedded, quartz-rich
sandstone.

Interbedded non-calcareous, pumiceous, tan coloured
massive siltstone and tan coloured, friable, non-calcareous,
pumiceous, weakly trough-crossbedded sandstone.

Poorly-sorted, unconsolidated gravel of subrounded,
subspherical and slightly elongated greywacke and chert
granules, pebbles and cobbles and well-rounded, oblate
pumice pebbles.

Poorly-sorted, massive, unconsolidated gravel of
subrounded, subspherical and slightly elongated greywacke
and chert granules, pebbles and cobbles and well-rounded,
oblate pumice pebbles.

Well-sorted, unconsolidated trough-crossbedded gravel
of rounded, spherical greywacke, chert and pumice
granules, and pebbles, within a matrix of coarse quartz,
t itanomagnetite, feldspar and l ithic-rich sand.
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Coarse-grained, moderately sorted, moderately cemented 
barnacle-rich grainstone. Displays large scale trough and 
tangential cross-stratifications, and common fossiliferous
lags.

Coarsening-upwards unit from fine-grained, well sorted,
soft, strongly bioturbated calcareous sandstone, to coarse-
grained, moderately sorted, moderately to well cemented
barnacle-rich grainstone arranged in horizontal tabular bed
sets up to 0.3 m tick. Fossiliferous beds contain common
biomolds and are generally well cemented.

Sharp-based oyster shell bed. Fining-upwards calcilutite
matrix.

Medium- to coarse-grained, moderately sorted, moderately
cemented barnacle-rich grainstone. Massive, though low-
angle planar cross-beddings in places. Common oyster shell
lineations.

One metre-thick tabular shell beds alternate with coarse-
grained, moderately sorted, moderately cemented barnacle-
rich grainstone interbeds displaying low-angle planar and
tangential cross-stratifications.

Matrix-dominated condensed shell bed, including diverse
shelfal fauna and mud clasts. Biomoulds are common.

Coarsening-upwards unit comprising planar bedded coarse-
grained, moderately sorted, moderately cemented skeletal-
rich packstone and grainstone.

Oyster shell bed includes common mud and sand gravels
and scattered bored pebbles.
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Thin shell lineation with common mud clasts, which contains
Phialopecten thomsoni.

Large-scale planar and medium-scale tangential cross-stratifications.
Occasional selectively cemented horizons, otherwise moderately to well
sorted, poorly to moderately cemented. Coarse-grained barnacle-rich
grainstone. 

Large-scale cross-foreset and tabular bed sets up to 2 m thick.
Coarsening upward interval, from skeletal packstone/grainstone 
to barnacle-rich grainstone. Moderately cemented.

Occasional thin glauconitic, mud pebble-rich beds.

1 m thick shell bed, containing in situ large specimens of Crassostrea ingens,
mud granules and pebbles, occasional clumps of oysters. Moderately
cemented.

Medium-scale sigmoidal, HCS-like, cross-stratifications.

Fining-upward, medium-grained, well sorted, moderately cemented
barnacle-rich packstone/grainstone. Common mud pebbles.

Coarsening-upwards, tangential to planar cross-bedded, medium- to coarse-
grained, moderately sorted, moderately cemented barnacle-rich grainstone.

Massive, coarse-grained, poorly sorted, very well cemented shell bed packed
with whole specimens of oysters and pectinids (Phialopecten thomsoni), 
mud and sand pebbles up to 2 cm across.

Tabular bed sets of coarse, well sorted,  poorly cemented barnacle-rich 
grainstone.
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Sharp-based shell bed consisting of oysters, scaterred 
pectinids (Phialopecten thomsoni), and mud clasts in a
poorly cemented, fine-grained, mixed carbonate-
siliciclastic matrix.

Coarsening-upwards grey-green fine-grained, well sorted
soft sandstone.

Coarse-grained, moderately sorted, moderately cemented 
barnacle-rich grainstone. Displays large scale trough and 
tangential cross-stratifications in locally high angle cross-
bed sets up to 2 m thick.

Coarsening-upwards medium- to coarse-grained, 
moderately sorted, poorly to moderately cemented 
barnacle-rich grainstone. Contains occasional selectively 
cemented horizons along planar and tangential cross-
foresets. 

Shell bed consisting of in situ Crassostrea ingens sitting
sharply, and possibly across an erosional surface on the
underlying unit.
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Raukawa Range, Rotoma Station,Anaroa Rd.
Composite column of outcrops on
Raukawa Range from Te Onepu Road to Anaroa Road.
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216
S5
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C3

C2

S5

S5

S5

S5

218

219

C2

Tan-coloured, weakly cemented, poorly sorted, tabular
crossbedded grainstone composed of subrounded bivalve,
barnacle and bryozoan fragments. Overlain by red/brown,
well sorted, calcareous, quartz-rich, massive to weakly
bedded, friable sandstone.

Interbedded poorly-cemented, fine skeletal sandstone and
well-cemented, coarse grainstone. Sandstone units thin with
height and give way to grainstone units

Fine sandstone: Tan-coloured, fossiliferous, moderately
sorted, poorly-cemented, horizontally bedded sandstone,
with l ineat ions of  mm-sized shel l  f ragments.

Coarse grainstone: Tan-coloured, poorly-sorted, well-
cemented grainstone. First grainstone bed is tabular
crossbedded, with Phialopecten thomsoni and juvenile sea
urchins populating base of crossbeds.

Interbedded siltstone and fossiliferous sandstone.

Siltstone: Tan-coloured, calcareous, slightly pumiceous,
friable,laminated siltstone with scattered angular shell
fragments.
Sandstone: Tan-coloured, horizontally bedded, calcareous,
moderately-cemented, mouldic, skeletal sandstone.

Siltstone thins out with height and outcrop dominated by
sandstone. Sharply overlain by grainstone.

Creamy/white, massive to mm-bedded, differentially
cemented, fossiliferous grainstone, composed of subangular
and angular bryozoan, bivalve, echinoderm and barnacle
fragments.
With height, common mud stringers measuring approx. 50
cm long x 5 cm thick occur.
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Fine- to medium-grained, well sorted, moderately to poorly
cemented calcareous sandstone and grainstone towards the
top. Low-angle planar and tangential cross-stratifications.

Coarse-grained, moderately sorted, moderately cemented
skeletal-rich grainstone. Contains abundant mud gravels, 
common oyster and pectinid valves, and brachiopods. Large-
scale planar and tangential cross-stratifications. Common
mud joints and occasional stylolites.

Medium-grained, well sorted, moderately cemented
skeletal-rich grainstone. Large- and medium-scale tangential
cross-stratifications. 

Fine- to medium-grained, well sorted, poorly cemented 
grey-green calcareous sandstone. Contains common 

specimens of Mesopeplum crawfordi and oysters. 
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COMMENTS

Calcareous sandstone, contains common concretions.

Large-scale trough cross-stratifications in bryozoan-rich, medium- 
to coarse-grained, moderately to well cemented grainstone and
terrigenous packstone

Horizontal tabular bed sets with internal small-scale sigmoidal
and planar cross-laminations. Interbedded skeletal grainstone and 
calcareous sandstone 

Oyster shells in a fine-grained, well sorted sandstone

Grey-green sandstone contains mud pebbles up to 10 cm
across that highlight an erosional surface

Erosion surface at the base, relief up to 5cm. Numerous sub- and 
well-rounded mud clasts and common oyster valves towards the 
base. Contains interlayered thin horizontally-bedded terrigenous 
sheets. Is capped by a thin packed oyster, pecten shell bed 
(<0.25m). Moderately sorted, moderately to well cemented. 

Terrigenous/skeletal packstone sheets thin upwards. Well sorted, 
poorly to moderately cemented. 

The section exhibits several packages (5) of cross-bedded barnacle 
limestones with thin almost horizontal interbeds of planar and 
cross-laminated siltstone/sandstone. Dewatering structures, 
slumping, large-scale convolute bedding are common. 

Besides spectacular sedimentary structures, contains major 
reactivating surfaces. Moderately sorted, poorly to moderately 
cemented. 

Thin almost continuous shell lineation packed with pectinids 
towards the base, together with Planolites-type burrows. Well 
sorted, poorly to moderately cemented. 

Contains both reworked and in situ Atrina, aside other 
macrofossils, including pectinids, oysters, bryozoans, and 
brachiopods. Well sorted, soft to poorly cemented. Upper contact 
with overlying Rotookiwa limestone is a sharp and burrowed 
surface.  

Medium-grained, moderately sorted, poorly to moderately cemented
bryozoan-rich grainstone.
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Low-angle planar and tangential cross-bed sets. 
Occasional stylolites.Interbedded terrigenous 
packstone and barnacle grainstone sheets (up to 0.2 m), 
containing common mud clasts. Moderately sorted, 
soft to poorly cemented.

Medium- to large-scale trough cross-bedding. 
Occasional stylolites. Coarse, moderately sorted, soft 
to poorly cemented barnacle grainstone, containing 
scattered oyster and pectinid valves, and mud pebbles.

Fine-grained, well-sorted, soft terrigenous/skeletal 
grainstone towards the base grading rapidly into a 
barnacle-rich grainstone. Thin interbedded 
discontinuous crystalline limestone sheets, very hard 
with occasional stylolites. Interbeds are moderately 
sorted, poorly to moderately cemented.

Horizontal tabular bed sets up to 2 m thick, comprising 
internal trough and tangential cross-stratifications. 
Coarse, moderately sorted, soft to poorly cemented 
barnacle grainstone

Fining-upwards from coarse barnacle grainstone to 
medium-grained, soft, planar bedded barnacle 
grainstone/packstone.

Sharp-based shell bed consisting of oysters, scattered 
pectinids, common brachiopods, and mud clasts in a 
well cemented fine-grained mixed carbonate-
siliciclastic matrix.
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Fining-upwards interbedded coarse- to medium-grained
skeletal rich grainstone and fine-grained terrigenous
packstone strongly bioturbated. Contains tangential 
cross-stratifications.

Sharp-based fining-upwards mixed carbonate-siliclastic
facies. Contains common mud clasts and mud layers 
strongly bioturbated. 

Coarse-grained, poorly sorted, moderately cemented, 
skeletal-rich grainstone. Tabular cross-bed sets display
planar and tangential cross-stratifications.Contains well
rounded mudclasts, bryozoan colonies and large oyster
valves towards the base. Erosional contact at the base 
with underlying silty sandstone strongly bioturbated by
Ophiomorpha burrows. 

Medium- to coarse-grained, moderately sorted, 
moderately cemented skeletal-rich grainstone. Planar 
cross-bedding and small-scale planar to tangential cross-
stratifications.

Alternating medium-grained, moderately sorted, 
moderately cemented, skeletal-rich grainstone, and fine-
grained, well sorted, soft terrigenous packstone. 
Medium-scale trough cross-beddings, which display 
internal planar and tangential cross-stratifications.
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Coarse-grained, poorly sorted, moderately to well
cemented skeletal-rich rudstone comprising lenses of 
mud and sand gravels, and reworked shelly material. 
Channel structures towards the base concentrate
reworked material. Medium- to large-scale tangential 
and trough cross-beddings.

Alternating fine- to medium-grained, poorly to 
moderately cemented skeletal-rich packstone, and 
fine-grained, well sorted soft, bioturbated 
calcareous sandstone. Common discontinuous 
tempestites towards the base pass upwards into 
continuous tabular bed sets. Coarsening-upwards 
trend.

Blue-grey siltstone grades into calcareous sandstone.

Interbedded coarse-grained, moderately sorted, 
moderately cemented skeletal grainstone and fine- 
to  medium-grained terrigenous packstone. Contain 
common mud joints, mud infilled burrows and well 
mud clasts.

Occasional coarse-grained, poorly sorted, well 
cemented skeletal-rich grainstone.

Channels filled with coarse shelly material are 
incised skeletal-rich packstone displaying 
tangential and planar cross-stratifications.

Shell bed packed with brachiopodes, Glycymeris, and
molluscs, including scaterred oysters and pectinids.

Small -scale sigmoidal and tangential cross-laminations.
Strongly bioturbated.
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Alternating coarse-grained, poorly sorted, moderately to well 
cemented skeletal-rich rudstone and medium-grained, 
moderately sorted, moderately cemented skeletal packstone/
grainstone. Sedimentary structures include medium- to large-
scale low-angle planar, tangential and sigmoidal cross-
stratifications. Shelly beds contain abundant reworked shell
material (well abraded and polished oyster valves) and mud
clasts.

Fining-upwards mixed carbonate-siliciclastic facies, medium
grained, moderately cemented. Exhibits medium-scale 
tangential cross-stratifications.

Alternating fine- to medium-grained, poorly to moderately
cemented skeletal-rich packstone, and fine-grained, well
sorted soft, bioturbated calcareous sandstone. Tangential
cross-stratifications. Common bioturbations. Fining-
upwards.

Poorly exposed calcareous sandstone.

Alternating medium- to coarse-grained, moderately sorted.
Moderately cemented bioclastic lenses, and fine-grained, well
sorted, poorly cemented terrigenous packstone containing
common mud layers, strongly bioturbated.

Skeletal and pebbly rudstone, poorly sorted, moderately to 
well cemented. Displays large-scale tangential cross-
stratifications, and common dewatering structures.

Interbedded terrigenous packstone and bioclastic lenses.
Fining-upwards trend. Moderately to poorly cemented.
Strongly bioturbated.

Shelly lags commonly concentrate into up to 10 m large
channels.
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Medium- to coarse-grained, well sorted, well cemented
skeletal-rich grainstone. Wavy bedding with internal 
tangential and sigmoidal cross-laminations. Contains a
0.5 m thick strongly bioturbated silty-sandy horizon .

Coarse-grained, poorly sorted, moderately cemented, 
pebbly rudstone. Massive, though displays faint medium-
scale trough cross-stratifications in places. Contains 
abundant muddy and sandy gravels up to 4 cm across, and 
common  macrofossils, including pectinids, oysters, and 
brachiopods.

Shell bed packed with oysters, pectinids, bryozoans, and 
common mud pebbles.

Alternating fine- to medium-grained, poorly to moderately 
cemented skeletal-r ich packstone/grainstone,  
and fine-grained, moderately sorted, poorly cemented, 
terrigenous packstone. Scattered macrofossils. Medium-
scale tangential cross-bedding.
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Medium-grained, moderately sorted, moderately to well
cemented skeletal-rich grainstone. Massive. Contains mud
clasts and scattered shells.

Shell bed containing common large oyster shells, pectinids,
in a mixed carbonate-siliciclastic matrix.

Alternating fine-grained, well sorted, planar cross-laminated
layers, and medium-grained, moderately sorted, moderately
cemented packstone/grainstone in tabular cross-bed sets up
to 0.4 m thick.

Medium-grained, moderately sorted, moderately cemented
packstone alternates with coarse-grained, poorly sorted,
moderately to well cemented grainstone. Oblique and 
horizontal tabular bed sets that display internal tangential
cross-stratifications.

Medium- to coarse-grained, poorly to moderately sorted, 
moderately cemented grainstone. Large-scale tabular cross-
bed sets that display internal trough cross-stratifications.

Condensed shell lineation consisting of oyster shell, mud
clasts and detrital glauconite grains.

Fine-grained, well sorted, poorly cemented calcareous
sandstone, strongly bioturbated.

Same facies as below that alternates with medium-grained
bioclastic lenses. Smale-scale sigmoidal and planar cross-
laminations. Strongly bioturbated towards the top by Skolithos 
burrows.
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Alternating barnacle-rich packstone/grainstone and
terigenous packstone. Planar-bedded, moderately sorted, 
moderately cemented, medium- to coarse-grained. Common
mud clasts, occasional stylolites. Small-scale trough and
sigmoidal cross-stratifications. Channelized.

Medium-grained, moderately sorted, poorly to moderately
cemented packstone/grainstone. Tabular cross-bed sets and
large-scale tangential cross-stratifications with common
convolute and dewatering structures. Slumps.

Shell bed containing common large oyster shells, pectinids, in 
a mixed carbonate-siliciclastic matrix.

Sharp-toped silty-sandstone horizon bioturbated by Skolithos
burrows.

Fine-grained, well sorted, terrigenous packstone. Contains
bi-directional sigmoidal and planar cross-laminations, 
occasional mud-layers. Strongly bioturbated.

Fine-grained, well sorted, moderately cemented packstone.
Contains trough cross-stratifications, common mud pebbles 
up to 2 cm across, occasional mud-layers.

Medium-grained, moderately sorted, poorly to moderately
cemented packstone/grainstone. Large-scale tangential
cross-stratifications with common convolute and dewatering
structures. Small-scale sigmoidal cross-laminations. 
Bioturbated thin mud layers.
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Alternating barnacle-rich packstone/grainstone and 
terigenous packstone. Planar-bedded, moderately sorted, 
moderately cemented, medium- to coarse-grained. Small-
scale trough and sigmoidal cross-stratifications.

Alternating barnacle-rich packstone/grainstone and 
terigenous packstone. Massive, though occasional trough 
cross-beds apparent. Common well rounded mud clasts. 
Moderately cemented.

Shell bed containing common large oyster shells, pectinids,
brachiopods, and occasional gastropods, in a mixed 
carbonate-siliciclastic matrix.

Calcareous sandstone, fine-grained, well sorted, soft. 
Massive.

Terrigenous packstone, fine grained, well sorted, 
moderately to well cemented, alternates with bioclastic 
lenses and occasional mud layers. Common Skolithos 
burrows.
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Alternating skeletal-rich grainstone and mixed carbonate-
siliciclastic packstone in lenses and tabular bed sets up to 
15 cm thick. Internal sedimentary structures include low-
angle planar, tangential and sigmoidal cross-stratifications.

Pebbly rudstone, massive bedded, poorly sorted,
well cemented, consisting of oysters, pectinids,
Purpurocardia purpurata shells, mud clasts and
common bored pebbles.

Skeletal-rich packstone. Contains common mud clasts.

Fine-grained, well sorted siliciclastic horizon bioturbated
by Skolithos burrows.
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11 22

Skeletal-rich grainstone, moderately sorted, coarse-
grained, well cemented, massive bedded. Contains
whole specimens of Tucetona laticostata

Pebbly rudstone, massive bedded, poorly-sorted,
well cemented, consisting of oysters, pectinids,
Purpurocardia purpurata shells, mud clasts and
common bored pebbles

Tabular bed sets with internal low-angle planar cross-
stratifications. Alternating skeletal grainstone and
terrigenous packstone, intensively bioturbated by 
Skolithos- and Planolites-type burrows. Contains
abundant mud clasts and common biomolds

Thick-shelled oysters in a fine-grained mixed carbonate-
siliciclastic matrix. Massive, moderately cemented

Low-angle tangential and planar cross-stratifications. Fine-
grained, poorly cemented, aside concretions. Bioturbated.
Mixed carbonate-siliciclastic facies, common mud lenses

Tabular bed sets, poorly sorted, moderately cemented,
mixed carbonate-siliciclastic facies, contains a 1.5 m thick
shell bed packed with biomolds in a hard fine-grained 
carbonate matrix

Silty-sandy horizon, soft, pervasively bioturbated by 
Chondrites and Planolites burrows

Tabular and trough cross-beds with internal tangential and
sigmoidal cross-stratifications. Skeletal packstone and
grainstone, moderately sorted, moderately cemented, 
common shell concentrates, occasional mud lenses.

Horizontal tabular bed sets of well cemented, moderately
sorted, barnacle-rich grainstone. 
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Small -scale sigmoidal and tangential cross-laminations.
Strongly bioturbated.

Erosional contact with underlying mudstone. Numerous well 
rounded mud clasts towards the base, but very rare bored pebbles 
(abundant towards the top of the unit). Contains a 0.5 m thick 
coarse-grained, well cemented barnacle rich-grainstone. 
Moderately to well cemented. 

Coarse-grained, moderately sorted, moderately cemented 
barnacle-rich grainstone. Capped by a thin terrigenous packstone 
horizon packed with oysters, bryozoans, mud clasts and scattered 
bored pebbles. Large-scale tabular cross-bed sets. 

Fining-upwards, well to moderately sorted, moderately cemented. 

Coarse-grained, moderately sorted, moderately to well cemented
barnacle-rich grainstone. Large-scale tabular cross-bedding with
internal planar and tangential cross-stratifications.

Interbedded moderately cemented grainstone and medium-grained,
poorly cemented terrigenous packstone, strongly bioturbated.
Large-scale tabular cross-bedding.

Fine- to medium-grained, well sorted, soft to poorly cemented 
calcareous sandstone. Contains skeletal lag concentrates.  

Interbedded moderately cemented grainstone and medium-grained,
poorly cemented terrigenous packstone, strongly bioturbated.
Large-scale tangential and trough cross-bedding.
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Shell bed consisting of in situ Crassostrea ingens sitting
sharply, and possibly across an erosional surface on the
underlying unit.

Shell bed packed with clumps of oysters, scattered both 
encrusted and bored large oyster shells and bryozoan 
(robust branching). 

Fine- to medium grained, well sorted, poorly cemented
mixed carbonate siliciclastic facies. Strongly bioturbated.
Displays planar and tangential cross-laminations, and
contains occasional shell concentrates.

Shell bed packed with bryozoans, oysters and biomoulds
in a fine-grained, well sorted, moderately cemented mixed
carbonate-siliciclastic matrix.

Phialopecten triphooki

Phialopecten thomsoni
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Coarse-grained, moderately sorted, moderately cemented 
barnacle-rich grainstone. Displays large scale trough and 
tangential cross-stratifications in locally high angle cross-
bed sets up to 2 m thick.

Shell bed consisting of in situ Crassostrea ingens sitting
sharply, and possibly across an erosional surface on the
underlying unit.

Coarsening-upwards unit that consists of alternating fine-
grained, well sorted, poorly to moderately cemented 
terrigenous packstone and coarse-grained, poorly sorted, 
poorly cemented discontinuous storm-emplaced skeletal 
lags. Is capped by a thin shell lineation packed with 
Towaipecten katieae and Phialopecten thomsoni. 

Contains a 2 m thick skeletal packstone with selectively  
cemented discontinuous layers. 
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Coarse-grained, moderately sorted, poorly to moderately 
cemented barnacle-rich grainstone. Contains occasional 
dewatering structures and selectively well-cemented 
horizons.  Low angle tabular cross-bed sets up to 0.5 m 
thick. 

Coarse-grained, moderately sorted, moderately cemented 
barnacle-rich grainstone. Contains a thin (up to 30cm) 
continuous shell lineation packed with oysters, pectinids 
(Phialopecten thomsoni), brachiopods and well rounded 
mud clasts towards the base sitting on an erosional 
surface. 

Shell bed consisting of a basal 0.3 m thick in situ oyster 
bed, overlain by reworked scattered oysters, pectinids, 
brachiopods and rare gastropods in a fine-grained, 
moderately cemented, mixed carbonate-siliciclastic 
matrix. 

Coarse-grained, moderately sorted, moderately cemented 
barnacle-rich grainstone. Contains lensoid skeletal lags 
packed with oysters, pectinids and whole barnacles.  

Shell bed containing common moderately indurated well 
rounded mud gravels. 
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