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Medium-to-coarse grained, moderate-to-well sorted, quartz-rich, sub-angular
sandstone. The matrix contains a high amount of scattered,<1cm wide, sub-
rounded lithic and large quartz-clasts.

The bed appears to be massive in nature, with no evidence for structuring. The
upper bed contact is sharp, marked only by an abrupt change in matrix grain size.
The lower bed contact is absent due to this being the bottom of the core.

Fine grained, moderate-to-well sorted, quartz-rich, sub-angular sandstone. The
unit is relatively clean, lacking any heterogeneity in the form of clasts within the
matrix.

The bed appears to be massive in nature, with no evidence for structuring.

The basal contact is sharp, as is the upper contact, marked by an abrupt change in
grain size.

Fine grained, moderate-to-well sorted, quartz-rich, sub-angular sandstone. The
unit is relatively clean, lacking any heterogeneity in the form of clasts within the
matrix. The bed appears to be massive in nature, with no evidence for structuring.

The basal contact is sharp, marked by an abrupt change in grain size, whilst the
upper contact is erosive, scoured down by the overlying, coarser-grained clast-
rich, basal section of the overlying bed.

Fine-to-medium grained, rapidly fining upwards to fine grained, moderate-to-well
sorted, quartz-rich, sub-angular sandstone. The unit is relatively clean, lacking any
heterogeneity in the form of clasts within the matrix. The bed appears to be
massive in nature, with no evidence for structuring.

The upper contact of the unit is sharp, marked by an abrupt change in grain size.
The lower contact is erosive, scouring down into the underlying bed. The scour is
filled with a number of scattered, 1-3cm wide, sub-rounded igneous-lithic clasts,
forming a tentative “lag” in the base of the scour.

Fine-to-medium grained, moderate-to-well sorted, quartz-rich, sub-angular
sandstone. The unit is relatively clean, lacking any heterogeneity in the form of
clasts within the matrix.

The bed appears to be massive in nature, with no evidence for structuring.

The basal contact is sharp, as is the upper contact, marked by an immediate
change in grain size.

Medium grained, moderate-to-well sorted, quartz-rich, sub-angular sandstone.
The unit is relatively clean, lacking any heterogeneity in the form of clasts within
the matrix. The bed appears to be massive in nature, with no evidence for
structuring.

The upper contact of the unit is marked by an abrupt change in grain size along
with loss of calcite cementing. The upper-most 20cm of this bed is calcite
cemented, with the cementing being patchy in nature, indicating that it is likely the
product of secondary diagenesis.

The lower contact of the bed is sharp, marked by an abrupt change in grain size.
Additionally, the bed contains scattered, 1-5mm wide, rounded and sub-ronded,
igneous-lithic and quartz clasts.

Fine-to-medum grained, moderate-to-well sorted, quartz-rich, sub-angular
sandstone. The unit is relatively clean, lacking any heterogeneity in the form of
clasts within the matrix. The bed appears to be massive in nature, with no evidence
for structuring.

The basal contact is sharp, marked by an abrupt change in grain size and
immediate loss of calcite cementing. The upper contact is absent as a result of the
overlying jump in core.

Fine grained, moderate-to-well sorted, quartz-rich, sub-angular sandstone. The
unit is relatively clean, lacking any heterogeneity in the form of clasts within the
matrix. The bed appears to be massive in nature, with no evidence for structuring.

The basal contact is missing due to the underlying jump in core. The upper contact
is erosive, with the overlying, coarser-grained unit deeply scouring down into this
unit.

Fine-to-medium grained, moderate-to-well sorted, quartz-rich, sub-angular
sandstone. The unit is relatively clean, lacking any heterogeneity in the form of
clasts within the matrix.

The bed appears to be massive in nature, with no evidence for structuring.

The basal contact is erosive, scouring into the underlying, finer-grained unit. The
upper contact is sharp, marked by an abrupt change in grain size.

Fine grained, moderate-to-well sorted, quartz-rich, sub-angular sandstone. The
unit is relatively clean, lacking any heterogeneity in the form of clasts within the
matrix.

The bed appears to be massive in nature, with no evidence for structuring.

The basal bed contact is sharp marked by an abrupt change in grain size, whilst
the upper contact is absent due to the preserved sample. The unit directly above
the preserved sample is the same grain-size as this bed, possibly indicating that
both sections are likely part of the same unit.

Fine grained, moderate-to-well sorted, quartz-rich, sub-angular sandstone. The
unit is relatively clean, lacking any heterogeneity in the form of clasts within the
matrix.

The bed appears to be massive in nature, with no evidence for structuring.

The basal contact is missing due to the underlying preserved sample. The upper
contact is sharp.

Fine grained, moderate-to-well sorted, quartz-rich, sub-angular sandstone. The
unit is relatively clean, lacking any heterogeneity in the form of clasts within the
matrix.
There is a limited argillaceous content within the matrix, which forms occasional
streaks that could be interpreted as representing de-watering structures. Other
than the tentative de-watering structures The bed appears to be massive in nature,
with no evidence for structuring.

The upper bed contact is absent due to the overlying preserved sample, whilst the
underlying boundary is sharp, marked by an immediate removal of the
carbonaceous clasts from the matrix, as seen in the underlying bed.

Fine-to-medium grained, moderate-to-well sorted, quartz-rich, sub-angular
sandstone. The unit is relatively clean, lacking any heterogeneity in the form of
clasts within the matrix.

The bed appears to be massive in nature, with no evidence for structuring.

The basal contact is missing due to the underlying preserved sample. The upper
contact is sharp and marked by an immediate change in grain size.

Fine grained, moderate-to-well sorted, quartz-rich, sub-angular sandstone. The
unit is relatively clean, lacking any heterogeneity in the form of clasts within the
matrix. The bed appears to be massive in nature, with no evidence for structuring.

Both the basal and upper bed contacts are sharp, marked only by an abrupt
change in grain size.

Fine grained, moderate-to-well sorted, quartz-rich, sub-angular sandstone. The
unit is relatively clean, lacking any heterogeneity in the form of clasts within the
matrix. There are a few rare examples of 1-4mm wide, sub-rounded, igneous-lithic
and sub-angular quartz clasts, scattered within the bed.

The bed appears to be massive in nature, with no evidence for structuring. The
sandstones are particularly clean but relatively immature in terms of grain-size and
rounding, likely indicating an efficient sorting mechanism, but limited transport
distance from the source.

The basal contact of the bed is sharp, marked by an abrupt change in matrix grain
size. The upper contact is absent due to this being the top of the core.

Fine grained, moderate-to-well sorted, quartz-rich, sub-angular sandstone. The
unit is relatively clean, lacking any heterogeneity in the form of clasts within the
matrix. The bed appears to be massive in nature, with no evidence for structuring.

Both the lower and upper contacts of this bed are sharp, marked by an abrupt and
immediate change in matrix grain size.

Fine-to-medium grained, moderate-to-well sorted, quartz-rich, sub-angular
sandstone. The matrix contains a high amount of scattered, <1cm wide, sub-
rounded, igneous-lithic and quartz-clasts.

The bed appears to be massive in nature, with no evidence for structuring.

The basal contact is sharp and is marked by an immediate change in grain size.
The upper contact is sharp and marked by an immediate change in grain size.

Thomas Dodd

2016

Fine-to-medium grained, coarsening upwards to medium grained, moderately
sorted, sub-angular-to-sub rounded, quartz-rich, minor lithic rich sandstone.

The bed is mainly massive in nature. The middle portion of the unit contains poorly-
fored parallel laminations, which contain slightly elevated argillaceous contents.
The laminae are highlighted by the argillaceous component within the otherwise
relatively clean sandstone.

The upper portion of the bed is calcite cemented and contains a high proportion of
broken, calcite filled, shelly material within the matrix. This might indicate that the
calcite cement was derived locally from within the bed.A large amount of the shells
have been completely replaced, leaving a vuggy texture within the sandstone.

8.0 m Gap in core

8 m Gap in core

Core starts at
1642.00m

Coarse grained, well sorted, quartz-rich, minor lithic, sub-rounded sandstone.
The unit contains 1-9mm wide, rounded, igneous-lithic and quartz-clasts. The
upper and lower bed boundaries are both sharp.
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Lithostratigraphic
Sub-division

MPA 67623
(1643.75)

MPA 67622
(1647.3)

MPA 67621
(1650.58)

MPA 67620
(1663.19)

MPA 67619
(1666.99)

MPA 67618
(1671.21)

Marine

Marine

Marine

Marine

Marine

Marine

Mid Volgian.
Prolixosphaeridium anasillum.

Mid Volgian.
Perisseiasphaeridium insolitum.

Mid Volgian.
Senoniasphaera jurassica.

Mid Volgian.
No key marker.

Mid Volgian.
Perisseiasphaeridium insolitum,
Prolixosphaeridium anasillum.

Kimmeridgian to Mid Volgian.
Cyclonephelium hystrix.
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Preserved Sample #1

Base of core 2066.93m

108

Very fine-to-silt grade, quartz and lithic-rich, sub-angular, well sorted sandstone.
The clean sandstones are inter-bedded and inter-laminated with dark-grey,
argillaceous-rich siltstones.

The unit contains predominantly parallel laminations, with minor amount of ripple
cross bedding. In some portions of the bed, there is intermittent heavy
bioturbation. The bioturbation seems to be restricted to a number of isolated beds,
with the majority of the parallel laminated sandstone remaining un-disturbed.

The bed contains a high proportion of ammonites. Both the shells and the casts are
preserved, with all of the examples being 100% intact and not broken. There are
two main size-groups of ammonite, with the first group being 1-2cm in diameter
and the second reaching 7-8cm in diameter.

Amongst the well-preserved ammonites, there is a smaller population of bi-valves,
which have relatively thick shells and are between 3 and 6cm in length.

37

Very fine grained, well sorted, quartz and lithic-rich sandstone, inter-laminated
with dark-grey, argillaceous-rich silltstone.

The dominant structuring is parallel laminations, with minor ripple cross lamination
present in some of the thicker, coarser grained units.

These beds contain minor burrowing, usually confined to individual laminae.
Vertical burrowing is absent.

Unlike the underlying unit, this bed is devoid of ammonites and bi-valve macro-
specimens.

Preserved Sample #2

Preserved Sample #3

Preserved Sample #4

Preserved Sample #5

Preserved Sample #6

Preserved Sample #7

Preserved Sample #8

Preserved Sample #9

Preserved Sample #10

Preserved Sample #11

Preserved Sample #12

Preserved Sample #13

35

Very fine grained, well sorted, quartz-rich and lithic-rich, sub-angular to sub-
rounded sandstone. The clean sandstones are inter-laminated with silt-grade,
argillaceous-rich, sparsely carbonaceous rich siltstones.

The dominant structures present in the very-fine grained sandstones are ripple
cross bedding. The finer-grained, silt-grade laminae tend to be parallel laminated.

There is some evidence for horizontal bioturbation, restricted to some laminae.

There is one example of a ammonite specimen present within one of the silty
laminae.

7

Very-fine grained, well-to-very well sorted, quartz and lithic rich, sub-angular to
sub-rounded sandstone. The bed contains ripple cross lamination, depicted by
elevated argillaceous content to some of the laminae.

4
1

1
5
2

Stacked, well sorted, fine-grained sandstone, which displays rapid fining-upwards
and upwards increase in argillaceous material at the bed tops. some have erosive
bases, whilst most show load-casting.

3

6

2

5

3

6

2 Very fine grained, well sorted sandstone, which has an erosive base into the
underlying ripple cross laminated bed below. The upper portion of the unit contains
some evidence for <1cm elongate, flattened mudclasts.

Siltstone dominated, interbedded heterolithic facies. The bed is additionally
bioturbated, with a number of back-filled burrow structures.

3

4

55

Very fine grained, well sorted, quartz and lithic rich, sub-angular sandstones inter-
bedded with argillaceous, dark-grey siltstones. Sand-prone heterolithics.

Structuring includes a mix of both parallel laminations and slightly more dominant
ripple cross lamination.

The laminae are sporadically bioturbated, with the bioturbation being horizontal
and restricted to a number of laminae. There is a lack of vertical burrowing.

6

16

8

5

Very fine grained, well sorted, quartz and lithic rich sandstone, inter-bedded with
argillaceous-rich siltstone. The dominant structuring is parallel laminations.

Very fine grained, well sorted, sub-angular, quartz-rich sandstone. The basal
contact is loaded and the lower portion of the bed is massive. The upper portion
contains ripple cross lamination and fines upwards into silt-grade siltstone. The
upper-most 1cm is argillaceous-rich and is intensely burrowed & bioturbated.

5

20

2
Very fine grained, well sorted, quartz-rich sandstones inter-bedded with
argillaceous-rich siltstones.

This unit is burrowed/biotrubated in the lower-most portion and periodically
bioturbated throughout.

The dominant structuring is parallel laminations.

8

14

7

4

35

23

Dark grey, argillaceous siltstones, inter-bedded with very fine grained, well sorted,
quartz and lithic rich sandstones. Siltstone-prone heterolithics.

The bed contains a mixture of parallel laminations and ripple cross laminations,
with the ripple cross laminations favouring the coarser grain size.

The bed is highly bioturbated, with a number of examples of both horizontal and
vertical burrows. The vertical burrows are 1-3cm in length and tend to be 1cm in
diameter, exhibiting back-fill structures.

Very fine grained, well-to-very well sorted, quartz and lithic rich, sub-angular
sandstone. The basal contact is very slightly loaded and the bed contains parallel
laminations. Ripple cross lamination develops near to the top of the bed, where
grain size decreases and argillaceous content within the matrix increases.

Bioturbated, sandstone-prone heterolithics - Burrows are horizontal and tend to
be confined to the more siltstone-prone laminae.

38

81

Very fine grained, well-to-very well sorted, quartz and lithic rich sub-angular
sandstone, inter-laminated and inter-bedded with dark-grey, argillaceous
siltstone. Sandstone-prone heterolithics.

The main structuring in this unit is predominantly parallel laminations with minor
occurrences of ripple cross laminations.

There is also evidence for bioturbatiion, mainly horizontal but sporadically vertical.

The bottom portion of the bed contains one isolated ammonite specimen.

Dark grey, argillaceous siltstones inter-bedded with very fine grained, well sorted,
sub-angular, quartz and lithic rich sandstone. Siltstone-prone heterolithics.

This unit contains predominantly parallel laminations, with some minor
occurrences of ripple cross lamination, which tends to favour the coarser-grained
laminae.

The unit is highly bioturbated, with a mixture between horizontal, sub-horizontal
and sub-vertical burrows. There are a number of well-formed, elongate, back-filled
burrows.

The upper portion of the unit is more intensely burrowed and contains a number of
ammonite specimens. The lower portion is less-well bioturbated and is devoid of
ammonite specimens.

3

3

7

1

Dark grey, argillaceous, slightly micaceous siltstone, inter-bedded with well
sorted, very fine grained quartz and lithic rich sandstone. There are a number of
examples of burrowing. Siltstone-prone heterolithcs.

4

5

4

29

7

Fine grained, well sorted, sub-angular, quartz and lithic rich sandstone. The basal
contact is sharp. The upper 0.5cm fines-upwards into silt-grade siltstone and
becomes argillaceous.

9

6

14

3

5

14

9

Sandstone-prone heterolithics, which show heavy bioturbation and burrowing.
The burrows are 1cm in width and 5-9cm in length, containing laminated back-fill
structuring. The burrows are oriented in horizontal, sub-vertical and vertical
directions. Primary fabric has been removed through bioturbation.

Heavily bioturbated, siltstone-prone heterolithic unit. There is remnant parallel
lamination present, with the unit otherwise devoid of structure as a result of the
heavy biotutabtion. The lower-most unit within this bed contains one single 5cm
ammonite specimen.

13

12

4

3

6

2

6

30

Very fine-to-fine grained, well sorted, quartz and lithic rich, sub-angular
sandstone. The basal contact is loaded into the underlying silts. The unit is
massively bedded, which becomes ripple cross laminated within the upper 1cm of
the unit.

Siltstone-prone heterolithic unit. The bed is highly bioturbated, with complete
disruption of primary fabrics by vertical, sub-vertical and horizontal burrows.

The bed has a high concentration of 1-5cm ammonites.

Siltstone-prone heterolithic unit. This bed is heavily-to-completely bioturbated,
with intense burrowing destroying any potential primary structures.

The burrows range from 1cmx5cm long through to 2-3cmx10cm long. The unit it
devoid of ammonites.

The basal contact is unusual as it is erosional, cutting down into the underlying
very fine-to-fine grained massive sandstone unit below. Given the comparably
finer-grain sized nature of the overlying bed, this is likely a scour that was later
back-filled with this facies. Burrowing halts at this interface and there is no
evidence for down-burrowing into the underlying sandstone, furthering the notion
that this is back-fill of a scour.

74

36

Siltstone-prone heterolithic unit. The bed is completely bioturbated, with total
destruction of any potential primary structures. The siltstone-prone nature has
been inferred on the basis of the relative percentage of siltstone and sandstone
within the bioturbated, mixed matrix.

Burrowing takes the form of 1-2cm wide, 2-3cm long back-filled burrows. The
burrows cross-cut each other and are a mixture of horizontal, vertical and sub
vertical in orientations. The unit is devoid of ammonites.

This unit is much of the same as the underlying unit. It is however much coarser
grained, containing a higher proportion of very fine-to-fine grained sandstone. The
primary fabric has been completely disrupted. On the basis of sandstone content,
this unit has been interpreted as sandstone-prone heterolithics.

The upper-most 5cm of the unit contains some primary structuring, with this being
represented by parallel lamination. There is horizontal bioturbation within this unit
and it is at a much smaller-scale, restricted to individual laminae.

6

4

7

93

8

4

36

13

Fine grained, massive, well sorted, quartz and lithic rich, sub-angular to sub-
rounded clean sandstone. The basal contact appears to be sharp, whilst the upper
contact seems to be reworked by the overlying bed and is patchy.

Very fine-to-fine grained, well sorted, quartz and lithic rich, sub angular sandstone.

Siltstone-prone heterolithic unit. This bed is highly bioturbated. The siltstone-
prone heterolithic nature is based only on the relative proportion of silt-grade
material to sand-grade material in the heavily mixed matrix.

The bed contains a high concentration of burrows, which are between 1-4cm in
length and around 1-2cm in width. The burrows tend to be either horizontal or sub-
vertical and display well-formed, laminated back-fill structures.

Siltstone-prone heterolithic unit. This bed is heavily bioturbated. The nature of the
bioturbation is slightly different than compared with underlying beds. The
bioturbation seem to be restricted to laminae and predominantly horizontal. There
are a number of sub-horizontal burrows, but these are minor.

The burrow size is much smaller, ranging from between 1-5mm in width and 1-2cm
in length.

The unit is the same grain size as the underlying units but it less-well consolidated.

63

2

18

4

18

15

Moderately well sorted, medium grained, fining upwards into fine-to-medium
grained, quartz and lithic rich sandstone. The basal contact of this unit is sharp and
loaded.Apart from the fining-upwards sequence, the bed is massive.

9

Medium-to-coarse grained, moderately sorted, sub-rounded, quartz and lithic-rich
sandstone. The unit is massively bedded. The basal contact is sharp.

Medium grained, well-to-very well sorted, sub-rounded, quartz and lithic-rich
sandstone. The unit is massively bedded.

Siltstone-prone heterolithic unit. This bed is heavily bioturbated and as a result
there is no remnant primary structures present.

The bioturbation is composed of predominantly horizontal and sub-horizontal
burrowing. The horizontal burrows are small, mainly around 8-15mm in width and
1-2cm in length. There are a few isolated examples of vertical burrows, which are
much larger, reaching 1-2cm in width and 2-5cm in length.

This bed contains a high abundance of 1-8cm wide ammonite specimens.

Sandstone-prone heterolithic unit.

12

34

Medium grained, fining upwards to fine-to-medium grained, moderate-to-well
sorted, sub angular, quartz and lithic-rich sandstone.

The unit is massively bedded.

29

Fine grained, well-to-very well sorted, quartz rich, with minor lithic, sub-rounded
sandstone. The unit it massively bedded in the lower portion of the bed.

The upper-most 2-3cm of the unit rapidly fines upwards into a very fine grained,
poorly sorted, argillaceous and carbonaceous sandstone. The argillaceous
component within the matrix increases upwards. There is a high concentration of
flattened, elongated mudclasts and 1-5mm carbonaceous clasts.

The carbonaceous clasts are orientated in a parallel manner, indicating potential
planar laminations.

The upper portion if akin to a “linked-debrite” deposit.

28

Medium grained, fining upwards into fine grained, moderately sorted, sub-
rounded quartz rich, minor lithic grains, sandstone.

The basal portion of the bed seems to be cross-bedded, with slight variations in
grain size depicting varying foreset dips. The cross bedding could be trough cross
bedding, but difficult to determine.

The upper portion of the bed is massive, with the upper-most 2cm fining upwards
into a very fine grained sandstone. The argillaceous content increases rapidly
upwards in the upper 2cm, and there seems to be both ripple cross lamination and
biotubation in this unit.

1

5

10

4

6

1
1

2
2

3

4

2

1

5

2

91

Very well sorted, fine grained, quartz rich, with minor lithic grains, sub-rounded
sandstone.

This relatively thick sandstone unit is very clean, structureless and devoid of any
larger lithic clasts, mud clasts or any other material within the matrix.

The base of the unit is sharp and loaded into the underlying very fine grained,
argillaceous sandstones of the underlying layer.

The bed is massive in nature.

Moderate-to-well sorted, sub-rounded, quartz-rich, with minor lithic, sandstone.
The unit has a sharp base and is medium grained at the base. The bed fines
upwards into fine grained sandstone at the top of the bed. The upper-most portion
contains a higher proportion of mudclasts and argillaceous component in the
matrix.

Very fine -to-silt grade, argillaceous-rich unit, inter-bedded with massive, fine
grained, well sorted sandstone.All of the bed contacts are sharp.

The very fine grained-to-silt grade units are parallel laminated and bioturbated.
Whilst the coarser grained beds are massively bedded.

Thomas Dodd
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Start of core
1784.00m

Homogenous, dark grey to chocolate coloured, clay to silt grade shale.

The unit is particularly homogenous, with very little in the way of heterogenities
through this particularly thickly-stacked succession.

The limited heterogeneity presents as a number of scattered patches of lighter,
light-grey laminae, where grain size increases to silt-grade.

The unit is also devoid of macro-fossils - micro-palaeontology samples have been
taken throughout.

The bed is parallel laminated, with the laminations forming as a result of
pelagic/liminic fall-out from the water column, opposed to being the product of
traction currents.

Some sections have a slightly higher mica content within the matrix.

The bed is devoid of nodules and does not contain large pyrite or any other large
nodules opposed to examples that have been described in shales from other wells
in this logging project.

Homogenous, dark grey to chocolate coloured, clay to silt grade shale.

The unit is particularly homogenous, with very little in the way of heterogenities
through this particularly thickly-stacked succession.

The limited heterogeneity presents as a number of scattered patches of lighter,
light-grey laminae, where grain size increases to silt-grade.

The unit is also devoid of macro-fossils - micro-palaeontology samples have been
taken throughout.

The bed is parallel laminated, with the laminations forming as a result of
pelagic/liminic fall-out from the water column, opposed to being the product of
traction currents.

Some sections have a slightly higher mica content within the matrix.

The bed is devoid of nodules and does not contain large pyrite or any other large
nodules opposed to examples that have been described in shales from other wells
in this logging project.

Homogenous, dark grey to chocolate coloured, clay to silt grade shale.

The unit is particularly homogenous, with very little in the way of heterogenities
through this particularly thickly-stacked succession.

The limited heterogeneity presents as a number of scattered patches of lighter,
light-grey laminae, where grain size increases to silt-grade.

The unit is also devoid of macro-fossils - micro-palaeontology samples have been
taken throughout.

The bed is parallel laminated, with the laminations forming as a result of
pelagic/liminic fall-out from the water column, opposed to being the product of
traction currents.

Some sections have a slightly higher mica content within the matrix.

The bed is devoid of nodules and does not contain large pyrite or any other large
nodules opposed to examples that have been described in shales from other wells
in this logging project.
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29

Coarse-grained, poorly sorted, sub-angular, lithic and quartz rich sandstone. The
unit contains1-5cm by 2-mm thick carbonaceous clasts, which are elongate- and
ribbon-like. The bed contains trough cross-bedding, with the very top 2 cm
containing some evidence for parallel laminations, especially where the unit fines
to a very fine grained sandstone. The overall % of argillaceous and carbonaceous
material within the matrix increases within this upper 2cm .

4

9

Medium grained, coarsening upwards into coarse grained, moderately sorted,
sub-angular, quartz and lithic rich sandstone.

111

Dark grey-to-dark brown, heavily biosturbated, pyritic siltstones. This unit contains
sporadic very-fine grained units where remnant parallel laminations can be seen,
which have since been highly disrupted by bioturbation.

Commonly bioturbation can be seen as funnel-shaped burrows that are back-filled
with slightly coarser-grained, fine-grained sandstone. Additionally, there is a high
proportion of small carbonaceous flakes within the matrix and this, coupled with
the larger 1-2mm cubic pyrite throughout the bed, indicates a high organic content.

71

Medium grained, coarsening upwards into coarse-to-very coarse grained,
moderate-to-well sorted, quartz rich sandstone, with minor lithic and
carbonaceous grains within the matrix. The basal contact between this bed and
the underlying bed is sharp and erosive into the underlying siltstones.

The middle of the bed contains some poorly formed parallel laminations along with
some 1-5mm larger clasts of granitic composition. As the bed coarsens, cross-
bedding is evident. The cross bedding is generally trough cross bedding but in
some sections it becomes low-angle and slightly swaly in nature. The cross bed
foresets are orientated in a range of different orientation and directions, possibly
indicating that this could represent hummocky cross stratification. Equally it could
just represent trough cross bedding, depending on the orientation of the core.

3

Fine grained sandstone with a high argillaceous/carbonaceous component
and sinuous rippling (sinuous nature determined from the top of core slab)

50

C

C
C

C

C

CC

Fine-to-medium grained, coarsening upwards into coarse-to-very coarse
grained, moderately sorted, quartz and lithic rich, sub-angular sandstone. There
is a very feint indication for low-angle cross bedding and/or parallel laminations.

There are a number of round, well-cemented portions of the matrix. The cement
is not calcite and is reasonably hard. These could be sideritic nodules that
formed around organic matter within the sandstone. Composition is however
purely speculative.

20

Coarse grained, poorly sorted , sub angular, trough cross bedded sandstone. The
very top of this unit fines-upwards rapidly into a very fine grained sandstone that
contains come minor ripple cross lamination.

26

4

3

Coarse grained, coarsening upward to coarse-to-very coarse grained at the top of
the bed. The top of the unit contains 0.5mm clasts of dark grey, lithic composition
and some round heavily cemented sediment (likely siderite)

c

c
c

Stacked fining-upwards sequence of coarse grained, fining upwards to fine
grained sandstone. The tops of these beds contain a high percentage of
argillaceous material and poorly formed ripple cross bedding

9

Bioturbated, fine grained, fining upwards to very fine grained, very well sorted
sandstone with broken, remnant structures that could be parallel laminations

6

1
3

5
Fine-to-very fine grained, fining upwards into very fine grained, well sorted quartz
grains, with an upwards-increasing proportion of argillaceous material in the
matrix.

The majority of these fining-upwards packages are bioturbated but contain ripple
and some low angle planar cross bediding.

46

Dark grey, bioturbated, homogeneous, siltstone. The bioturbatuion is heavy and
there are a number of different examples of 1-3cm long burrows, which have been
back-filled with fine-grained sandstone.

A number of forms can be picked out, including funnel-shaped burrows, simple
elongated burrows and Skolithos-like backing-filling.

Additionally, there is one example of a 0.5mm shell fragment and a number of dark
reddy-brown sideritic nodules that likely formed/grew around pieces of organic
matter in the siltstone.

The siltstone is also slightly pyritic; these are much smaller crystals than seen in
examples of siltstone lower in the core.

27

Medium grained, moderate-to-well sorted, quartz and lithic rich sandstone. The
basal contact between it and the underlying siltstones is sharp and loaded, with the
lower-most portion of the bed showing distortion and disk structuring, related to
de-watering and/or soft sediment deformation.
There is a high proportion of argillaceous clasts in the middle and upper portions of
the bed, especially where the de-watering structures become more ordered with
some parallel laminations. The upper argillaceous clasts are more flattened and
tend to drape the rippled areas.

The very top 4cm of the bed has a number of small, 1-5cm long root structures
which have been replaced by siderite.

5
Dark brown, high argillaceous content, well sorted, parallel laminated sandstones

19

Coarse-to-very coarse grained, fining upwards to a medium grained, moderately
well sorted, quartz rich, sub-angular sandstone. The bed contains elongated
flattened mudclasts. The mudclasts are located in the centre of the bed which also
has an increased level of bioturbation in around the same zone. The upper portion
of the bed is more bioturbated than the lower portion.

22

Medium-to-coarse grained, fining up to fine-to-medium grained, trough cross
bedded, which becomes parallel laminated towards the top of the bed. The
sediment is moderately well sorted and sub-angular, comprising a mix of quartz
and lithic grains. Additionally there are some <1cm round siderite nodules present
within the matrix.

8

Planar cross bedded, medium-to-coarse, fining upwards to fine-to-medium
grained, moderately sorted, sub-angular, quartz and lithic-rich sandstone. The
cross beds sets are highlighted by argillaceous and carbonaceous clast drapes.

Planar cross bedded, medium-coarse, fining upwards to fine-medium grained,
moderately sorted, sub-angular quartz and lithic rich sandstone. The cross beds
sets are highlighted by changes in grain size. Carbonaceous clasts are rafted at
the very top of the bed.

9

22

Coarse grained, fining upwards into fine-to-medium grained, moderately well
sorted, quartz and lithic rich, sub-angular sandstone. The basal contact is sharp
but non-erosive. The bed contains a number examples of likely siderite nodules,
one of which is broken-up and appears to be golden-brown inside. The top of the
bed contains a higher proportion fo carbonaceous fragments and round ?siderite
cemented patches, indicating rafting of the more buoyant woody/organic matter to
the very top of the bed.

37

Predominantly fine-grained sandstone. There is a high proportion of dark
argillaceous material mixed in with the fine-grained sandstone but it has been
highly bioturbated, especially in the lower portion of the bed. The upper portion is
bioturbated but you can resolve well-formed ripple cross lamination in this section,
so it is possible that the lower portion of the bed was originally ripple cross
laminated.

Two dominant burrow shapes exist, one group displaying funnel-shaped burrows
and a second group, which are slightly more common, where the burrow is
elongated with a smooth edge on one side and a jagged edge on the other.

34

Fine grained sandstone at the base of the unit, coarsening upwards into coarse-to-
very coarse grained. The sediment is composed of moderate-to-well sorted, sub-
angular, quartz-rich with lithic fragments. The larger clasts in the upper portion of
the bed are composed of dark lithic lithologies and 1-3cm clasts of granitic
composition.

The unit is trough cross bedded, with elongated carbonaceous clasts draping the
fore-sets.Again, like in other beds within this core, the carbonaceous drapes seem
to only be present in the lower to centre of the bed where the trough cross bedding
is found. There is a second occurrence of carbonaceous clasts in this unit and
these occur at the very top of the bed, along with the larger lithic clasts.

22

Fine-to-medium grained coarsening upwards into coarse-to-very coarse
sandstone. The basal portion contains low-angle planar cross bedding in the finer-
grained sandstone, with the foreset angles becoming steeper as the bed becomes
coarser-grained.

64

Medium-to-coarse grained, coarsening upwards to very coarse grained, sub-
angular, quartz rich sandstone with minor larger lithic clasts that are concentrated
at the very top of the bed. The upper portion of the unit, where it is very coarse
grained, is much more poorly sorted than the lower part of the bed.

The lower part of the bed is very clean in terms of not having many clasts. The
proportion of larger carbonaceous clasts increases as the low-angle cross-
bedding starts to forms and these clasts become even more concentrated as the
angle of the forsets increases moving into the coarse grained sediment. The upper
portion of the bed is very slightly parralel laminated with the very top portion being
almost completely devoid of structure.

32

Medium-to-coarse grained, fining upwards into fine grained, moderately sorted,
sub-angualr, quartz and lithic rich sandstone. The lower portion of the bed contains
planar cross bedding. The upper portion potentially contains parallel lamination,
but is slightly bioturbated and partially disrupted.

Ripple cross laminated, silt-to-very fine grained, well sorted, argillaceous and
carbonaceous-rich sandstone. This unit is sparsely bioturbated. Some of the
ripple laminations contain elongated carbonaceous fragments that align and
drape the ripple foresets.

18

10

Coarse-grained, moderate-to-well sorted, sub-angular, quartz and lithic rich
sandstone. The unit has a very sharp contact which is erosional and the 2-3cm of
the basal section of the bed is noticeably coarser, being very coarse grained. This
portion is additionally slightly better sorted.

2 Highly carbonaceous, ripple cross bedded, dark-grey siltstone - non bioturbated

35

Coarse grained, fining-upwards into medium grained, well sorted, sub angular
quartz rich sandstone. The unit has a sharp, erosive base and is composed of
planar cross bedding. The planar cross-bedding forests become shallower
towards the top of the bed and eventually the bed becomes parallel laminated. The
basal unit has concentration of argillaceous and carbonaceous, elongated clasts.
Due to the bed being otherwise devoid of these mud clasts, it is likely that they
were ripped up from relatively local sources and only included in the basal portion
of the bed.

17

Highly argillaceous, silt-to-very fine grained sandstone. There is no evidence for
structuring and the bed appears to be massive. There are a number of 2-5mm lithic
clasts scattered throughout the argillaceous sandstone matrix, along with a few
carbonaceous fragments. The basal contact is sharp. There is limited evidence for
bioturbation. Either this is highly bioturbated, or more likley it represents a
cohesive debris flow, with the high argillaceous component causing it to have
cohesive nature.

2

ar

Very well sorted, fine grained, quartz-rich, ripple cross bedded sandstone. In most
of the examples, the ripple foresets have an argillaceous drape.

Highly bioturbated unit. Primary structuring has been completely destroyed.
Overall the bed’s argillaceous component increases upwards.

2

8

6

9

Fine-grained, very well sorted, quartz rich, sub-rounded, parallel laminated
sandstone. The unit is variably bioturbated, with some of the laminae containing
high amounts of bioturbation and other potions display no bioturbation.

59

Medium-grained, moderate-to-well sorted, sub-angular, quartz rich, sandstone.
The very upper portion of the bed rapidly fines upwards to a fine-grained
sandstone, with slightly improved sorting.

The basal portion contains a high amount of 0.5mm, elongated carbonaceous
clasts, siltstone rip-up clasts and some additional patchy siderite-cemented
sandstone, which likely grew around some form of detrital organic matter.

The base contains some parallel lamination, which quickly becomes trough cross
bedding. The middle to upper portion of the bed contains some smaller cross
bedded foresets that dip in the opposite direction. The foreset angle also
decreases up the bed, with low-angle planar cross bedding forming near to the top.
The top of the bed contains parallel laminations and a fining upwards sequence.

The whole bed is littered with small <1mm carbonaceous clasts and number of
vertical, siderite-replaced structures that could represent roots. Additionally, there
is a green mineral present, which is most-likely glauconite, but could be altered
siderite to the green iron oxide - unclear from hand-lense examination.

10

Fine-to-medium grained, poorly sorted, highly argillaceous, sub-angular grains of
quartz scattered within the argillaceous matrix. The unit is bioturbated, with
elongated burrows, back filled with clean, fine grained sandstone. Strong erosive
base into the underlying sandstone.

31

c

c

Fine grained, fining upwards to very fine grained, well sorted, sub-angular, quartz
rich sandstone. The sandstone contains a high proportion of argillaceous
lamination and seem to be originally parallel laminated. The bed is de-watered,
with a number of distortions to the primary fabric, including a flame structure.

There are a number of larger, 2-3cm, round/patchy, ?siderite-cemented section of
matrix in this unit. The basal contact is very slightly erosive.

86

Clay-to-silt grade, moderately well sorted, dark-grey, siltstone/claystone. The unit
has a slightly coarser-grained basal portion, which seem to slightly erode into the
bed below.The bed is highly bioturbated, with only patchy and remnant parallel
laminations present as structuring.

There are a number of ?siderite-replaced, hard patches within the otherwise
homogenous claystone. There are two groups in terms of the shape of
replacement: firstly, disc-like structures, which are between 1-cm long and 4mm
wide. The second grouping of shapes are star-like structures. Due to the
commonality in the two shapes and the consistency of shape and size within each
group, it would be reasonable to assume that the ?siderite is replacing some form
of organic matter within the claystone. (siderite is assumed as these cemented
patches are commonly associated with a ring of orange/brown iron oxide in the
surrounding sediment.)

The unit contains some carbonaceous fragments and these become more-
concentrated towards the top of the bed. The upper unit seem to be slightly sandier
and is either de-watered and/or bioturbated.

Coarse-grained, moderately sorted, sub-angular, quartz and lithic-rich
Sandstone. Some of the larger grains are granitic and lithic in lithology. The base is
loaded and the top rapidly fines-upwards into fine-grained sandstone.

30

Medium-grained, moderately sorted, quartz and lithic-rich, sub-angular
sandstone. The unit is slightly coarser in the centre of the bed, where a number of
well-developed trough cross bedded foresets have a notably coarse grain size.

The upper portion of the bed contains a higher amount of argillaceous material,
along with being slightly less well-sorted. There are a number of 2-3mm, sub
angular clasts of quartz and lithic origin. The larger grains are composed of
granite.

43

Very fine grained, well-sorted, quartz-rich sandstone. The basal portion of the bed
is slightly erosive, but finer grained, so likely back-filled.

The basal portion also contains a large amount of carbonaceous fragments, which
are between 1 and 5cm in length. These carbonaceous fragments are very coaly
and there is a distinct sulphurous yellow “weathering” to the open-core section,
indicating a high sulphur content.

The argillaceous content to the bed noticeably decreases moving upwards.

The bed is highly bioturbated, with a large number of well-formed burrows and
disruption to the primary fabric.

12

18

Coarse grained, fining upwards to very fine grained, moderately sorted, sub-
angular, quartz-rich, argillaceous-rich sandstone. The % of argillaceous material
in the matrix increases up the bed.

The basal contact is sharp and erosive, with planar cross bedding forming in the
fill. The upper portion, where the argillaceous content is higher, contains ripple-
cross lamination.

Coarse grained, fining up to fine grained, moderately sorted, sub-angular, quartz
and lithic-rich sandstone. There is a carbonaceous and argillaceous component to
the matrix, which increases up the bed, and is more apparent in the finer grain
sizes.

The bed is crudely trough cross bedded and laminated towards the top. It is
additionally de-watered and/or bioturbated. The top of the bed contains a high % of
elongated carbonaceous clasts.

11
c

c

Medium-to-coarse grained, moderate-to-well sorted, sub angular, quartz and lithic
rich sandstone. The base is sharp and erosive and the unit contains some
evidence for poorly formed ripple lamination. The bed is also heavily cemented by
?siderite.

12

Heavily bioturbated, dark grey, homogenous siltstone. There are a few traces of
remnant parallel laminations. The basal contact is sharp and looks to be erosive,
indicating likely back-filling of a scoured channel/surface.

39

Very coarse grained, poorly sorted, sub-angualr, quartz and lithic rich sandstone,
which grades into better sorted, moderately sorted, fine grained sandstone. The
upper portion of the bed is composed of reddy-brown, argillaceous, bioturbated,
very fine-grained sandstone.

The basal contact is sharp and only slightly erosive, with a large proportion of 3-
6mm, sub-angular-to-sub rounded, lithic-rich grains of granitic composition. The
middle of the bed contains a high proportion of 1-3cm long, dark grey siltstone
mudclasts scattered throughout.

The upper-most unit contains remnant parallel lamination and ripple cross
laminations, which have been nearly completely destroyed by heavy bioturbation.

29

Very coarse grained, fining upwards to fine grained, moderately sorted, sub-
angular, quartz and lithic rich, clean sandstone. The basal contact is sharp and
highly erosive into the fine grained sandstones below.

The unit contains low-angle planar cross bedding, which becomes more parallel
laminated towards the top of the bed. Some of the crossbed foresets have a thin
<1mm argillaceous drape.

Coarse grained, fining upwards to fine grained, moderately sorted, sub-angular,
quartz and lithic rich, clean sandstone. The basal contact is sharp and highly
erosive into the fine grained sandstones below.

The unit contains low-angle planar cross bedding, with some of the crossbed
foresets displaying a thin <1mm argillaceous drape.

12

38

Coarse-to-very coarse grained, fining upward to medium-to-coarse grained,
poorly-to-moderately sorted, sub-angular sandstone. There is a higher
abundance of elongated, 1-4cm long, carbonaceous clasts, larger 6-8mm lithic
clasts and a few silt-grade rip-up clasts within this bed.

The basal contact is sharp and the bed is composed of planar cross bedding,
which becomes low-angle planar cross bedding towards the upper portion of the
unit. The unit is partially calcite cemented.

26

26

Very coarse-to-granule grade, fining upward into medium grained sandstone. The
basal contact is sharp and erosive and is filled with poor-to-moderately sorted,
sub-angular, quartz and lithic rich, very coarse grained sandstone. There are a
number of larger 10-15mm lithic clasts in this section, which are mainly composed
of granite. The basal section also contains large, 5-8cm long, flat carbonaceous
fragments.

The centre of the unit contains planar cross bedding, with the foresets becoming
shallower towards the top of the unit. The upper portion is much better sorted and
slightly more rounded than the sediment in the lower portion.

17

55

Coarse grained, fining upwards into fine grained, poor-to-moderately sorted, sub-
angular, quartz and lithic-rich sandstone. The basal unit is sharp and slightly
erosive.

The unit is dominated by planar cross bedding, with well formed foresets. The
forsets, in some instance, show grading. The type of grading is unclear, with some
foresets having coarse sediment and others being medium grained. Each foreset
is very well sorted in that grain size.

The very top of the bed fines up into a medium-grained sandstone. Within the very
upper 3cm of the bed, the sediments become argillaceous and carbonaceous.
This increase in argillaceous and carbonaceous material is gradational and
accompanies the fining-upwards in grain size.

Additionally, there are loose carbonaceous material scattered throughout the bed,
but in low quantities.

42

Very fine-to-fine grained, fining upwards into silt-to-very fine grained, very poorly
sorted, highly argillaceous unit.

The basal 3-5cm is composed of a very poorly sorted, argillaceous and very
coarse clast-rich, very fine-to-fine grained matrix. The dominant feature in this
portion is the high amount of large 5-8cm long, 2cm wide carbonaceous clasts.
They are concentrated in the basal portion of this bed and are lying flat, parallel to
each other and to apparent bedding dips.

Above this unit, there is a poorly sorted, siltstone and lithic clast-rich, argillaceous
sequence.

The upper portion is highly bioturbated, with a number of fine-grained back-filled
burrows present. It is possible that bioturbation may have destroyed all structure in
the bed, but more likely, the basal portion represents a cohesive sediment flow,
with a high argillaceous content and non structured, clast-rich, poorly sorted
nature.

105

Dark grey, clay-to-silt grade, homogenous siltstones and claystone. The level of
homogeneity is surprisingly high. Some portions of the bed have a glossy-shiny
like appearance which reflects high silica content and therefore pertains to being
siliceous ooze type sediments.

The bed contains a large amount of 1-8mm, cubic pyrite. This has grown in-situ as
a number of laminae can be seen to be push away from some examples of the
crystals. These crystals commonly appear in close proximity to white, thin shell-
like fragments. The white shells don’t effervesce with 10% , and it is likely thatHCL
the calcite was been replaced by silica at some point.

The pyrite is likely to represent shelly material which has been replaced. Given
this, this unit can be considered as highly bioturbated.

Dark grey, clay-to-silt grade, homogenous siltstones and claystone. The level of
homogeneity is surprisingly high. Some portions of the bed had a glossy-shiny like
appearance, which reflects high silica content and therefore pertains to being
siliceous ooze-type sediments.

The bed contains a large amount of 1-8mm, cubic pyrite. This has grown in-situ as
a number of laminae can be seen to be pushed away from some examples of the
crystals. These crystals commonly appear in close proximity to white, thin shell-
like fragments. They don’t effervesce with 10% , but the calcite could haveHCL
been replaced by silica at some point.

The pyrite is likely to represent shelly material which has been replaced.

49

Silt-to-very fine grained, coarsening upward into very fine-to-fine grained, well
sorted sandstone. The unit has a high argillaceous component at the base and this
decreases upwards with the coarsening upwards trend.

The unit is parallel laminated near to the base and ripple cross laminated at the
very top.

The bed’s structure is disrupted by heavy bioturbation. There is a high
concentration of burrows, some that look like ?Zoophycos. The burrows at the top
of the bed are back filled with the coarse grained sediment, which is very similar to
the sediment of the bed above.

Coarse grained, moderately sorted, quartz, lithic and feldspathic-rich sub-angular
sandstone. The unit is massive at the base and contains ripple cross bedding at
the top, which are highlighted by argillaceous drapes on the ripple foresets.

Moderately sorted, coarse grained, sub angular, quartz and lithic rich sandstone.
The bed contains fining upwards, with the top of the bed being composed of better,
well sorted sandstone.

In terms of structure, the bed is nearly entirely composed of planar cross bedding.
The upper portion contains low angle cross bedding a parallel laminations. The
parallel lamination are accompanied by a higher carbonaceous content.

The base is sharp but non-erosive.

58

44

12

8

Coarse-to-very coarse grained, fining upwards into fine grained sandstone. The
sediments are poor-moderatley sorted, comprising sub-angualr quartz and lithic
grains. The larger grains within the matrix contain a high proportion of granitic
lithologies . There is also limited examples of carbonaceous clasts.

The upper third of the bed shows an upwards increase in argillaceous material
within the matrix. This increase in argillaceous material is also accompanied by
upwards increasing levels of bioturbation and burrowing. As a result, primary
fabric is completely destroyed in this portion of the bed.

Coarse-to-very coarse grained, fining upwards into fine grained sandstone. The
sediment are poor-moderatley sorted, comprising sub-angualr quartz and lithic
grains. The larger grains contain a high proportion of granitic lithologies. There is
limited examples of carbonaceous clasts.

The upper third of the bed shows an upwards increase in argillaceous material
within the matrix. This increase in argillaceous material is also accompanied by
upwards increasing levels of bioturbation and burrowing. There are examples of
remnant parallel lamination in the upper third of this bed.

The base of this bed is erosive

68

Fine grained, fining upwards to silt-to-very fine grained sandstone. The fine
grained sandstone in the base of this unit is very poorly sorted and is mixed with a
highly argillaceous matrix, containing a high proportion of large, 1-5cm long
carbonaceous clasts.

This basal unit contains no structuring, but not evidence for burrowing and looks
more like a cohesive flow.

The upper portion of the bed fines to a very fine to silt grade sandstone. This
portion of the unit is intensely bioturbated, such that identification of a primary
fabric is impossible.

The upper-most portion of the bed grades into dark grey, highly argillaceous,
homogeneous siltstones.

94

7
Argillaceous and carbonaceous, very fine grained sandstone that is burrowed.
The orientation of the burrows tend to be bedding-parallel opposed to vertical.

62

Fine-to-medium grained, fining upwards into fine grained, moderate-to-well
sorted, sub-angular to sub-rounded, quartz-rich sandstone. The bed contains
some element of carbonaceous and argillaceous sediment, which tends to form
drapes on the structure.

Due to bioturbation, some of the structure is disrupted, however there is some
indication for parallel lamination and/or ripple lamination in the basal portion of the
bed. The upper portion, which is slightly finer grained, contains better formed
ripple lamination.

The upper 1-5mm is composed of a very argillaceous, highly burrowed lamination
drape.

29

Fine-to-medium grained, fining upwards into fine grained, well sorted, sub-angular
to sub-rounded, quartz-rich sandstone. The basal contact is sharp but non-erosive
and contains a number of flattened argillaceous clasts.

The centre of the bed contains some small planar cross bedding, with the upper
portion pertaining to parallel lamination. The bed is bioturbated, with a number of
1-4cm long back-filled burrows.

92

Fine-to-medium grained, well sorted, quartz rich, minor lithic, sub-angular-to-sub
rounded sandstone. The basal contact is sharp and non erosive.

The basal portion contains some poorly formed parallel laminations, followed by
small planar cross bedded foresets. These foresets terminate at a portion of the
bed where there is a high concentration of 68cm long, carbonaceous clasts, which
are stacked parallel to each other.

The middle portion of the bed contains very low-angle cross bedded foresets.
These tend to be planar, but could also have some element of sinusoidal planar
cross bedding.

The upper portion of the bed fines upwards very slightly. The whole unit is mildly
bioturbated, with a number of 1-3cm long burrows. There are also occasional 1-
2cm flattened mudclasts.

74

Medium-to-coarse, coarsening upwards into coarse grained, moderately sorted,
sub angular, quartz and lithic-rich sandstone. The basal contact is sharp and
erosive and filled with poorly formed parallel laminations and purely planar cross
bedding.

The middle of this unit contains some units of trough cross bedding. The sets of
foresets become swaley in the middle of the bed, with one foreset-set cutting down
into another. In a few instance, the foresets dip in opposite directions.

The upper portion of the bed contains low-angle cross bedding and some minor,
poorly-formed parallel laminations.

The sediments are relatively clean in terms of other large clasts.

Medium-to-coarse, coarsening upwards into coarse grained, moderately sorted,
sub angular, quartz and lithic-rich sandstone. The basal contact is sharp and
erosive and filled with poorly formed parallel laminations and purely planar cross
bedding.

The middle of this unit contains some units of trough cross bedding. The sets of
foresets become swaley in the middle of the bed, with one foreset-set cutting down
into another. In a few instance, the foresets dip in opposite directions.

The upper portion of the bed contains low-angle cross bedding and some minor,
poorly-formed parallel laminations.

The sediments are relatively clean in terms of other large clasts.

Medium-to-coarse, coarsening upwards into coarse grained, moderately sorted,
sub angular, quartz and lithic-rich sandstone. The basal contact is sharp and
erosive and filled with poorly formed parallel laminations and purely planar cross
bedding.

The middle of this unit contains some units of trough cross bedding. The sets of
foresets become swaley in the middle of the bed, with one foreset-set cutting down
into another. In a few instance, the foresets dip in opposite directions.

The upper portion of the bed contains low-angle cross bedding and some minor,
poorly-formed parallel laminations.

The sediments are relatively clean in terms of other large clasts.

74
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76

Medium-to-coarse, coarsening upward to coarse grained, poor-to-moderately
sorted, sub-angular, quartz and lithic-rich sandstone. The sorting is quite a bit
poorer compared to be beds in lower sections.

The unit seems to be, on the whole, structureless, with a few indications of poorly
formed parallel lamination. There are a number of 1-7mm long lithic clasts of the
same lithologies as the matrix and these are scattered throughout the bed. These
clasts tend to be sub-angular in nature.

The lower portion of the bed is slightly bioturbated, with the level of burrowing
increasing upwards towards the top. The top is calcite cemented.

34

Fine grained, fining upwards to silt-to-very fine grained, highly argillaceous, highly
carbonaceous, very poorly sorted sandstone.

The basal unit has a high amount of carbonaceous material mixed in with a highly
argillaceous matrix and 1-5mm scattered lithic clasts. This portion of the bed is
highly bioturbated.

The upper portion of the bed is also highly bioturbated, such that no remnant
structures are present. The level of argillaceous material in the matrix increases
towards the top of the bed along with the fining upwards pattern.

337

Clay-to-silt grade, very homogenous, dark brown-to-dark grey siltstone and
claystone.

The unit contains a large amount of cubic pyrite, which likely formed around some
organic matter within the siltstone.

The are also a number of shelly-fragments, which do not fizz with 10% ,HCL
indicating that they have been replaced with silica.

In places, fine,1-5cm thick parallel laminated zones can be seen, which tend to
contain 1-5cm long vertical to sub vertical burrows.

Clay-to-silt grade, very homogenous, dark brown-to-dark grey siltstone and
claystone.

The unit contains a large amount of cubic pyrite, which likely formed around some
organic matter within the siltstone.

The are also a number of shelly-fragments which do not fizz with 10% ,HCL
indicating that they have been replaced with silica.

In places, fine,1-6cm thick units of <1mm thick parallel laminations can be seen,
which tend to have 1-5cm long vertical to sub vertical burrows through.

Clay-to-silt grade, very homogenous, dark brown to dark grey siltstone and
claystone.

The unit contains a large amount of cubic pyrite, which likely formed around some
organic matter within the siltstone.

The are also a number of shelly-fragments which do not fizz with 10% ,HCL
indicating that they have been replaced with silica.

In places, fine 1mm parallel laminations can be seen, which tend to have 1-5cm
long vertical to sub vertical burrows through.

Very fine grained, coarsening upwards into fine grained, moderately sorted, sub-
angular, quartz-rich sandstone, with a high argillaceous and partly carbonaceous
matrix. The argillaceous-carbonaceous component within the matrix reduces
towards the top of the bed.

The unit is heavily bioturbated, with no discernable remnant structures.
20

30

Medium-to-coarse grained, coarsening upwards to coarse grained, moderately
sorted, sub-angular, quartz and lithic rich-sandstone. The basal contact is sharp
and erosive and is filled with poorly formed parallel laminations.

The bed contains planar cross bedded sandstone, with carbonaceous clasts
aligning along the foresets. The upper portion of the bed contains low angle planar
cross bedding.

31

Medium-to-coarse, coarsening upwards into coarse grained, moderately sorted,
sub-angular, quartz and lithic-rich sandstone. The base is sharp and non-
eroisional and the unit is composed of sigmoidal cross bedding, with a number of
the foresets being draped by 1-4cm elongated carbonaceous clasts.

65

Medium grained, fining upwards to fine-to-medium grained, well sorted,
argillaceous and quartz-rich, green-to-grey sandstone.

The basal contact is sharp and non-erosive and contains poorly formed ripple
laminations and parallel laminations, which are highlighted by argillaceous and
carbonaceous drapes. The lower portion of the bed is burrowed.

The middle-to-upper portions of the unit are heavily bioturbated and contain a
weakly developed, remnant, parallel and/or planar cross bedded texture.

The unit contains 1-5cm long, 3mm wide, bedding-perpendicular, linear structures
scattered throughout the unit. These are dark-brown in colour and are much
harder than the sandstone and likely have been replaced by ?siderite. The
structures are interpreted as being roots.

The very top 2mm of the unit is composed of a highly argillaceous and
carbonaceous parallel laminae.

Medium-to-coarse grained, fining-upwards to fine-to-medium grained, moderately
sorted, sub-angular quartz and lithic rich sandstone.

The basal contact is sharp and the unit contains a high proportion of elongated
carbonaceous clasts and flattened mudclasts. The bed is otherwise structureless.

Fine grained, fining upwards to silt-to-very fine grained, poorly sorted, highly
argillaceous sandstone. The base is sharp and erosional and filled with 2-5cm long
carbonaceous fragments. The argillaceous content within the matrix increases
upwards.

10

22

7

Bioturbated, dark-brown, homogenous, silt-grade siltstone.

22

Silt-grade, coarsening upwards to very fine-to-fine grained argillaceous and
carbonaceous sandstone. The level of argillaceous and carbonaceous material in
the matrix decreases upwards.

The unit is heavily bioturbated, with a larger amount of fine-grained, back-filled
burrowing. In the upper portion of the bed, the burrows are back-filled with
sediment of the same type and quality as the overlying sandstone bed.

10

Moderate-to-well sorted, fine-to-medium grained, quartz-rich, sub-angular
sandstone. The basal contact is sharp but not erosive. The unit is only mildly
bioturbated.

24

Medium-to-coarse grained, fining up to fine grained, moderately sorted, quartz
and lithic-rich, sub angular sandstone. The bed has a sharp but non-erosive base.

The lower portion of the bed contains planar cross bedding, which becomes
sigmoidal cross bedding further up.At the very top the unit becomes poorly formed
parallel laminated. Bioturbation is minor and there is a relatively high proportion of
carbonaceous and argillaceous clasts throughout the matrix.

The very top of the bed is partially rippled, but these are poorly formed.

25

Medium grained , fining upwards to very fine grained, well sorted, sub angular,
quartz and lithic-rich sandstone.

The bed contains sinusoidal-to-low angle cross bedding, which becomes more
parallel laminated towards the top. The very upper, light-green, very fine-grained
sandstone is ripple laminated.

The unit isn’t burrowed, or massively bioturbated.

25

Medium-to-coarse grained, moderately sorted, quartz and lithic-rich, sub-angular
sandstone. The bed has a sharp and erosive basal contact and contains sigmoidal
cross bedding. The basal unit has poorly formed parallel laminated sandstones.

The bed and the underlying two units are penetrated by a 52cm long 2-3cm wide,
carbon-filled root. This root has a wide top which tops-out at this beds upper
surface. The base of the root tapers to a point in a sandstone bed 52cm below the
upper contact of this bed.

40

Medium-to-coarse grained, coarsening upwards into coarse grade, moderately
sorted, sub-angular, quartz-rich sandstone.

The lower contact is non-erosive and is a reasonably clean, massive sandstone,
with little in the way of larger clasts or structuring. Structuring is not present in this
unit, apart from the grading.

The upper portion of the bed contains an upwards increasing amount of
calcareous shell material. The majority of the shells are intact, with a respective
low occurence of broken shells. The shells are mainly composed of circular
lingula-like shells (likely brachiopods).

The bed is only slightly bioturbated.

33

Fine-to-medium grained, fining upwards to silt-grade, poorly sorted, quartz-rich,
argillaceous-rich sandstone.

The base of this unit is sharp and erosional, with a finer-grained fill, which also has
a number of 2-4mm lithic clasts mixed within the matrix in no particular orientation.

The argillaceous content of the bed increases upwards, along with the fining in
grain size. The bed is highly bioturbated

25 cm Gap in core
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75

Very fine-to-fine grained, coarsening upwards to fine-to-medium grained, well
sorted, sub-rounded, poorly lithified/cemented, highly bioturbated sandstone.

There is a high amount of argillaceous material in the matrix, and this decreases
up the bed along with the upwards coarsening in grain size.

The base of this unit is gradational.

55

Fine-to-medium grained, coarsening upward into medium grained, quartz-rich,
very well sorted sandstone. The basal contact is sharp and the basal-fill is highly
bioturbated.

The middle of the unit contains some poorly-formed planar cross bedding and the
upper 5cm seems to be massive in nature and extremely well sorted.

Fine grained, well sorted, highly argillaceous, poorly cemented sub angular-to-sub
rounded sandstone.

This unit is very heavily bioturbated, leaving no trace of remnant structuring or
alike. The unit has a high degree of argillaceous material inter-bedded with fine
grained sandstone. It could therefore have represented thinly bedded heterolithic
sediment but it is impossible to determine with the level high levels of bioturbation.

The basal contact appears to be sharp, but non-erosive.

The upper portion of the unit has a high amount of both broken and intact shelly
material. This portion of the bed is also calcite cemented. The shells are notably
quite thin and much more broken than in previous section of core from this well.

63

Medium grained, fining upwards into fine grained, very well sorted, sub-rounded,
quartz-rich sandstone. The basal contact is sharp and erosive.

The bed is burrowed, with some large, 10-12cm long burrows present.

The well sorted nature of the sediment compared to all other beds, coupled with
the burrowing/bioturbation has left this unit devoid of any identifiable structures.
There is some indication for planar cross bedding within the centre of the bed.

The bed is very clean, with little to no larger grains in the matrix and the unit is
completely devoid of any carbonaceous material.

Fine-to-medium grained, gradational fining upward to fine grained, very well
sorted, sub-rounded, quartz-rich, very clean sandstone.

In terms of grains, the sandstone is very clean, composed nearly entirely of quartz
and minor amounts of lithic grains. The grains are sub-rounded,approaching
rounded and are poorly cemented.

The only other component of the matrix is 1-2% shelly material. The shelly material
is composed of broken shells, with very few fully intact examples.

The bed contains a number of 1-10cm long burrows, which are scattered
throughout the unit.

In terms of structure; there seems to be nothing in the way of structure and the bed
appears to be massive in nature. There is a very subtle fining upwards in the grain
size. The burrows might indicate that the whole unit has been bioturbated.

Fine grained, well sorted, sub angular-to-sub rounded, quartz-rich sandstone.
This bed contains a very high argillaceous content within the matrix.

The unit is heavily bioturbated, with a number of cross-cutting burrows present.As
a result, any remnant primary structuring within the unit is impossible to identify.
The contact with this bed and the underlying sandstones is sharp.

The basal section of this unit does contains some very tentative ripple cross
lamination and would represent the only remnant structuring identified within the
bed.

Thomas Dodd
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(no younger than Okusensis Zone).
Gochteodinia mutabilis.

Early to Mid Volgian.
Gochteodinia mutabilis.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian
(no younger than Albani Zone).
Leptodinium subtile.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
spCicatricosisporites .

Early to Mid Volgian.
No key marker.
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861

860

859
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855

853
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851

850

849

843

842

841

840

Core starts at
840.34m

854

0.3 m Gap in core

848

847

846

845

Core starts at
860.21m

79

16

Fine-to-medium grained, poor-to-moderately sorted, moderately consolidated,
sub-rounded, quartz and lithic rich sandstone. There is a complete absence of k-
feldspar in the matrix. The bed is trough cross bedded, with argillaceous and
carbonaceous drapes on some of the troughs.

The basal contact of the unit is missing due to it being the bottom of the core. The
upper contact is sharp.

174

Coarse-to-very coarse grained, poorly sorted, sub angular-to-sub rounded, quartz
and lithic-rich sandstone.

The unit is very poorly consolidated, comprising mainly rubble in the boxes. There
are a few examples where consolidated chunks remain, which have been used to
characterise the whole bed.

The unit is massively bedded, with no evidence for structuring.

Larger, 1-2cm wide, sub-angular quartz and lithic clasts are scattered throughout
the matrix. There are a few examples of sub-rounded lithic clasts, but the majority
are sub-angular in nature.

The basal contact is missing due to that portion being composed of rubble.
Consequently the bed contacts are assumed to be sharp.

16

109

10

12

58

18

50

11

40

103

4

This section of core is composed mainly of rubble within the core box. The grain
size of the unit has been estimated from a few larger consolidated chunks that are
left in the rubble .

There is a large amount of 1cm wide, sub-rounded-to-rounded, igneous-lithic
clasts scattered within the rubble. These clasts were likely present throughout the
section, indicating that the unit is moderately sorted.

As the core is composed of rubble, structures within the bedding are impossible to
determine due to the broken nature of the core. The upper and lower bed
boundaries are assumed to be sharp as the change from underlying and overlying
consolidated samples is relatively abrupt.

Preserved Sample #1

47

14

48

9

70

13

25

18

43

31

63

35

11

20

37

6

4

23

15

256

34

Thomas Dodd

2016

4.37 m Gap in core

4.37 m Gap in core

4.37 m Gap in core

4.37 m Gap in core

Fine grained, well-sorted, quartz-rich, minor argillaceous-rich, sub-rounded
sandstone. The unit is relatively clean, with little in the way of larger clasts.

Both the upper and lower bed contacts are sharp and the bed contains well-formed
parallel laminations, which are highlighted by elevated argillaceous and likely
carbonaceous material present along some laminae and not others.

Core starts at
844m

Core starts at
848.87m

Coarse grained, fining upwards to very fine-to-fine, poorly sorted, becoming
moderate-to-well sorted, quartz-rich, upwards increasingly argillaceous-rich,
minor lithic , sub-rounded sandstone. The unit is mainly massively bedded.

The basal contact of the unit is erosive into the underlying finer grained unit. The
upper contact is absent due to the overlying change in core barrel. The unit
contains a poorly-sorted, igneous-lithic clast-rich basal section. No structuring can
be seen within this section. The middle portion of the bed is also massively
bedded, but much better sorted, with only a few examples of sub-rounded lithic
clasts.

The middle-to-upper portion of the bed displays a sharp increase in dark grey,
argillaceous and carbonaceous material in the matrix. Within this portion of the
bed, soft-sediment deformation, or more likely de-watering structures are evident.
These seem to display some sort of interaction through movement of de-watering
fluids between the upper argillaceous-rich portion of the unit and the underlying,
cleaner sandstones.

Fine grained, well sorted, quartz-rich, minor lithic-rich, sub-rounded, massively
bedded sandstone. The lower bed contact is sharp whilst the upper bed contact is
erosive.

Fine grained, well sorted, quartz-rich, minor argillaceous-rich, parallel laminated
sandstone.

Silt grade, rapidly fining upwards to clay grade, dark grey-to-dark green, relatively
homogenous claystone.

The lower bed contact is sharp, marked by a loss of the coarser clastic component
within the matrix. The upper bed contact is also sharp and is marked by a relatively
abrupt coarsening upwards sequence.

The unit is highly bioturbated, with complete mixing of sediment resulting in the
complete destruction of any remnant primary structuring. The bioturbation is in the
form of a number of 1-2cm long, cross-cutting, burrows.

Additionally there a number of 1-2cm long, elongate, carbonaceous clasts
scattered in the matrix, but these are rare.

Clay grade, coarsening upwards to fine grained, upwards-increasingly quartz-
rich, upwards decreasingly argillaceous-rich, sub-angular-to-sub-rounded
sandstone.
The unit has a sharp base and gradational upper contact. The bed is heavily
bioturbated, with a number of larger, 1-4cm long, horizontal and vertical, cross-
cutting burrows completely disrupting and mixing the sediment. This has resulted
in a complete loss of any remnant primary structuring.

Fine-to-medium grained, coarsening upwards to coarse grained, moderately
sorted, quartz-rich, argillaceous-rich, sub-rounded sandstone.

The lower contact is gradational and is marked by the suppression of bioturbation
and the onset of development of trough cross bedding in the lower-to-middle
portion of the unit. The upper portion of the unit is massively bedded, with no
evidence for structuring.

The upper-most 5-10cm of the bed is highly carbonaceous and argillaceous-rich.
There does not appear to be any structuring associated with this portion of the bed
and the carbonaceous/argillaceous material seems to exist purely within the
matrix.

Fine-to-medium grained, fining upwards to silt-to-very fine grained, moderate-to-
well sorted, quartz-rich, argillaceous rich, sub-rounded sandstone. The unit
contains low-angle cross bedding-to-argillaceous, planar cross bedding in the
lower portion of the unit, which becomes highly bioturbated in the upper portion of
the bed. Both the basal and the upper contact are sharp.
Medium grained, quartz-rich, highly argillaceous-rich, mixed sandstone. The
basal contact of the unit is erosive and is filled elevated carbonaceous-rich
sediment. The unit contains scattered, very-coarse grained, sub-angular quartz-
clasts and carbonaceous streaks throughout.

Fine-to-medium grained, coarsening upwards to coarse grained, moderate-to-
well sorted, quartz-rich, with minor lithic grains, sub-rounded sandstone.

The basal contact of the unit is sharp, whilst the upper bed contact is erosive. The
lower portion of the bed is trough cross bedded, with a number of the troughs
displaying argillaceous drapes on top of the structures. The middle-to-upper
portion of the unit is massively bedded, with no clear evidence for structuring.

The upper-most 15cm of the bed contains scattered, 1cm wide, sub-rounded,
igneous-lithic clasts, which do not display any sorting or grading. The rest of the
bed is relatively clean, with very little evidence for any clast-heterogeneities within
the matrix.

Fine grained, moderately sorted, quartz-rich, with minor lithic grains, sub-rounded
sandstone. The bed contains scattered, 1-2cm long, carbonaceous clasts, but is
otherwise relatively clean. The unit is poorly-consolidated.

Both the upper and lower bed contacts are absent due to the underlying change in
core barrel and overlying preserved sample. The unit appears to be massively
bedded, with no visible evidence for structuring.

Silt-grade, dark-grey-to-dark-black, relatively homogeneous, shale. The unit is
parallel laminated and moderately bioturbated, with a number of horizontal and
vertical, 1-2cm wide burrows punctuating the parallel laminations.

The basal contact of the bed is sharp, whilst the upper contact is gradational,
marked by a sharp-increase in carbonaceous content within the matrix and slight
coarsening in grain size.

There is a complete lack of larger clasts or other heterogeneities within the matrix.

Silt-grade, dark-grey-to-dark-black, relatively homogeneous, shale. The unit
contains poorly-formed parallel laminations. The unit is moderate-to-heavy
bioturbated, with a number of horizontal and vertical, 1-2cm wide burrows
punctuating the parallel laminations.

Both the upper and lower bed contacts are sharp and there is a complete lack of
larger clasts or other heterogeneities within the matrix.

Very fine-to-fine grained, moderately sorted, highly-mixed, quartz-rich,
argillaceous-rich, carbonaceous-rich, sub-rounded sandstone.

The basal contact of the bed is gradational, whilst the upper contact is sharp. The
bed does not contain any discernable primary structures other than de-watering
structures, which create a “stretched”, ductile-appearing fabric throughout the
unit. The unit is questionably bioturbated, but could equally simply be heavily de-
watered.

The bed is carbonaceous clast-rich, with a number of larger, 4-7cm wide, rounded
and angular carbonaceous clast scattered throughout the bed. Some portions of
the unit contain large, 0.1-0.2mm wide, sub-rounded, quartz clasts, which are
scattered throughout the unit in no particular pattern.

Silt-grade grained, moderately sorted, highly-mixed, quartz-rich, argillaceous-
rich, carbonaceous-rich, sub-rounded sandstone. The lower bed contact is sharp,
whilst the upper bed contact is erosional.

The bed does not contain any discernable primary structures other than de-
watering structures, which create a “stretched”, ductile-appearing fabric
throughout the unit. The unit is carbonaceous clast-rich, with a number of 1-4cm
wide, angular carbonaceous clasts present.

Fine-to-medium grained, poor-to-moderately sorted, argillaceous-rich, minor
quartz, carbonaceous-rich, 1-2mm wide quartz-clast-rich, muddy sandstone. The
basal and upper contacts are sharp and the bed is massively bedded, with no
sorting present in either the matrix nor the clast distributions.

Fine grained, moderate-to-well sorted, quartz-rich with minor lithic clasts, sub-
angular-to-sub-rounded sandstone.

The basal contact of the unit is sharp, marked by an abrupt cleaning of the matrix
compared to that of the underlying bed. The upper contact is absent as this is the
top of the core.

The lower portion of the unit is filled with poorly-formed, highly-distrupted, parallel
laminated sandstone. Where present, these parallel laminations are draped with
argillaceous and slightly micaceous material. The lower-to-middle portion of the
bed completely loses all structuring and is heavily bioturbated, with a number of
well-formed, cross-cutting burrows present.

The middle-to-upper portion of the unit contains some examples of highly-
distrupted parallel laminations but then returns back to the highly bioturbated
sandstone. This portion of the bed is calcite cemented.

The very upper portion of the unit contains a number of scattered, 1-3mm wide,
rounded, igneous-lithic clasts, possibly indicating the presence of an overlying
coarsening upwards in grain size, which has since been mixed and destroyed by
bioturbation. The bioturbation is particularly well-formed in this portion of the bed,
with a number of vertical burrows and horizontal, cross-cutting burrows.

Medium-grained, moderately sorted, carbonaceous-rich, quartz-rich, sub-
rounded sandstone.
The basal contact of the bed is slightly erosive and is filled with a number of small,
1-3cm wide, scattered, carbonaceous-clasts. The bed is tentatively parallel
laminated, however, the linear fabric running through the bed could simply
represent de-watering structures that are bedding parallel.

Coarse grained, well-sorted, quartz-rich, slightly argillaceous, mixed sandstone.
The bed has a white-to-grey colouration and is different from the surrounding
sediments. The basal contact is missing due to the jump in core and the upper bed
contact is erosional.

There are a number of bedding-perpendicular, carbonaceous linear features
which appear to be root-structures. Additionally, there are a number of scattered,
<1mm wide, sub-rouned lithic clasts mixed within the matrix. The unit also
appears to be bioturbated. (Palaeosol)

Medium grained, fining upwards to very fine grained, moderate-to-well sorted,
quartz-rich, argillaceous-rich, sub-rounded sandstone.

The basal contact of the bed is sharp as is the upper contact. The bed contains a
moderate amount of carbonaceous material within the matrix and a number of 1-
2cm long carbonaceous fragments scattered within the bed. The unit is
predominantly massively bedded, with only a slight indication for parallel
laminations in the upper-most portion of the unit.

Fine-to-medium grained, well-sorted, quartz-rich, sub-rounded sandstone. The
bed contains little in the way of heterogeneities and there are only a few examples
of larger clasts within the matrix.

The basal contact of the bed is erosive, whilst the upper contact is sharp. The unit
is massively bedded as a direct result of intense bioturbation, which has acted to
destroy all/any remnant primary structuring that was originally present.

Fine grained, moderate-to-well sorted, quartz-rich, slightly argillaceous-rich, sub-
rounded sandstone. The basal contact of the bed is sharp, whilst the upper contact
is erosive.

The unit is filled with parallel laminations, which display argillaceous drapes on
some of the structures. The unit is lightly bioturbated, with only slight mixing of the
sediment.

Very fine grained, coarsening upwards to fine grained, moderate-to-well sorted,
quartz-rich with minor lithic grains, sub-rounded sandstone The basal contact is
gradational, marked by the onset of the coarsening upwards trend. The upper
contact is sharp. Some of these laminae display soft-sediment deformation. The
bed is filled with argillaceous-draped parallel laminations. The unit is slightly
bioturbated.

Very fine grained, well-sorted, quartz-rich, minor lithic, sub-angular-to-sub-
rounded sandstone.

The lower bed contact is sharp, whilst the upper bed contact is gradational,
marked by an onset of coarsening upwards within the overlying unit. The bed is
highly bioturbated, with a complete mixing of sediment.

The unit contains a high amount of 1-3cm wide, elongate carbonaceous clasts
scattered throughout the matrix in no particular pattern. Additionally, the bed
effervesces with the addition of 10% and is therefore calcite cementedHCL
throughout. The cementation is slightly patchy, indicating that it is likely secondary
diagenetic cementation.

Fine grained, well sorted, quartz-rich with minor lithic, sub-angular-to-sub rounded
sandstone. The basal and upper contacts are both sharp and the unit is massively
bedded, with no evidence for any structuring.

Fine-to-medium grained, moderate-to-well sorted, becoming well sorted, quartz-
rich, lithic-rich, sub-rounded sandstone. Apart from a number of 1-2cm scattered
carbonaceous clasts, the unit is relatively clast poor.

The basal contact of the bed is sharp, marked by an abrupt cleaning of the matrix.
The upper contact is also sharp. The lower portion of the bed contains
argillaceous-draped, trough cross bedding. A number of the troughs contain
carbonaceous clasts, which preferentially sort along some of the trough structures
and not others.

The middle-to-upper portion of the bed contains tentative poorly-formed parallel
laminations, which eventually disappear, leaving the upper-most portion of the unit
massively bedded.

Fine-to-medium grained, carbonaceous-rich, argillaceous-rich, minor quartz, sub-
rounded, muddy sandstone. The basal contact of the unit is absent due to the
underlying preserved sample whilst the upper contact is sharp. The bed is
massively bedded, with little evidence for structuring. However, a number of
aligned carbonaceous clast give the impression of tentative parallel laminations.

Fine-to-medium grained, rapidly fining upwards to very-fine-to-fine grained,
moderate-to-well sorted, argillaceous rich and quartz-rich, sub-rounded
sandstone. The bed contains a high concentration of 1-9cm long, 2cm wide
carbonaceous clasts, which are flat and aligned bedding-parallel.

The basal contact of the unit is erosive, scouring into the underlying
carbonaceous-rich unit. This basal-rich section contains a number of smaller, 1-
3cm wide, rounded carbonaceous clasts, which fill the coarser-grained erosive
scour. The upper bed contact is sharp, marked only by an abrupt change in grain
size. The unit is clacite cemented.

Very fine grained, moderate-to-well sorted, argillaceous rich and quartz-rich, sub-
rounded sandstone. The bed contains a high concentration of 1-9cm long, 2cm
wide carbonaceous clasts, which are flat and aligned bedding-parallel.

Fine grained. moderately sorted, argillaceous-rich, carbonaceous clasts sst
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Early Volgian
(no younger than Pectinatus Zone).

andOligosphaeridium patulum
Perisseiasphaeridium pannosum.

Early Volgian.
No key marker.

Early Volgian.
No key marker.

Early Volgian.
No key marker.

Early Volgian.
spCicatricosisporites .
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Early Volgian.
No key marker.

Indeterminate age.
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9

Fine grained, poorly consolidated, quartz-rich, minor k-feldspar, minor lithic, very
well sorted, sub rounded-to-rounded, clean, structurelss sandstone.

50

Very fine grained, poorly consolidated, quartz-rich, sub-rounded massive
sandstone.

Note* - This unit contains significantly less core sample than the depth markers
suggest, hinting that at least some of this unit may have suffered from the
underlying wash-out of core.

Very fine grained, poorly consolidated, quartz-rich, sub-rounded massive
sandstone.

Note* - This unit contains significantly less core sample than the depth markers
suggest, hinting that at least some of this unit may have suffered from the
underlying wash-out of core.

10

33

14

34

Fine-grained, better consolidated, very well sorted, quartz-rich, with minor k-
feldspar and lithic grains, sandstone.

The unit appears to be structureless.

25

201

Fine grained, very well sorted, poorly consolidated, sub-rounded, quartz-rich, with
minor lithic and k-feldspar, sandstone.

The bed appears to be massive. Poor consolidation may mask structuring.

The only heterogeneity present in this unit are a number of small, 4-8mm diameter,
round, dark-grey nodules. The nodules have a surrounding halo of reddy-brown,
iron oxide weathering, possibly indicating that they are siderite nodules. The
siderite nodules likely grew around pieces of plant and/or shell debris within the
matrix.

85

55

Medium-to-coarse grained, very well sorted, sub-rounded, quartz-rich, minor k-
feldspar, very poorly consolidated sandstone.

The bed is massive in nature and contains little in the way of other heterogeneities.

Fine-to-medium grained, very well sorted, sub-rounded, quartz-rich with minor k-
feldspar sandstone.

The unit is massively bedded and very poorly consolidated.

11

13

Medium grained, moderately well sorted, sub-angular-to-sub rounded, quartz-
rich, minor k-feldspar sandstone. The bed contains a number of 1-3mm long
mudclasts that are aligned parallel to be bedding. The base is tentatively
erosional.

5

17

Moderately sorted, quartz-rich, with minor k-feldspar and minor lithic grains, sub-
angular-to-sub-rounded sandstone. The basal contact is sharp. The middle-to-
upper portion of the bed contains tentative planar cross bedding, depicted by a
slightly coarse-grained component to some of the laminae.

The unit has a higher proportion of 1-8mm lithic and k-felsdspar clasts within the
matrix and is, in general, much more poorly sorted than compared to underlying
beds.

50

30

Fine-to-medium grained, well sorted, quartz-rich, minor k-feldspar, sub-rounded
massive sandstone.

The lower contact of this bed is sharp, but non erosive with the underlying bed.

Coarse grained, rapidly fining upwards into medium grained, moderately sorted,
quartz-rich, with minor k-feldspar, sub-angular to sub rounded sandstone.

The basal portion of the bed has an erosive contact and is coarser than the upper
portions. Additionally, there is a high proportion of 8-12mm, sub-angular clasts
within the matrix. These clasts are composed of granitic lithologies. Additionally,
there is a minor mud-clast component within the matrix.

The basal portion of the bed is either parallel laminated or low-angle planar cross
bedded. It is difficult to differentiate due to poor consolidation of the sediments.

Dark grey-to-black, homogenous, silt-grade, well consolidated shales.

These shales are parallel laminated, with the parallel laminations being the result
of pelagic/limnic fall-out opposed to the product of traction currents.

The only heterogeneity within this thick shale is 1-2mm thick white-to-light grey
laminae scattered throughout the unit. The occurrence of these laminae is
relatively cyclically space, with a white band appearing every 20cm.

The white laminae are composed of silt-grade material. This fizzes violently with
the addition of 10%hcl, indicating that they are composed of calcite. They could
represent short periods of time during which the water column was a little warmer,
leading to high bio-productivity and the formation of calcite within the water column
which then fell-out of suspension.

Additionally, this dark grey-to-black shale has a different type of consolidation.
This is compared with other shales that have been examined from the Jurassic-
aged cores. This shale appears to have shrunk/contracted as the core has dried,
possibly indicating a slightly different clay composition, with shrinking/swelling
clays present here. (Kaolin?)

Dark grey-to-black, homogenous, silt-grade, well consolidated shales.

These shales are parallel laminated, with the parallel laminations being the result
of pelagic/limnic fall-out opposed to the product of traction currents.

The only heterogeneity within this thick shale is 1-2mm thick white-to-light grey
laminae scattered throughout the unit. The occurrence of these laminae is
relatively cyclically space, with a white band appearing every 20cm.

The white laminae are composed of silt-grade material. This fizzes violently with
the addition of 10%hcl, indicating that they are composed of calcite. They could
represent short periods of time during which the water column was a little warmer,
leading to high bio-productivity and the formation of calcite within the water column
which then fell-out of suspension.

Additionally, this dark grey-to-black shale has a different type of consolidation.
This is compared with other shales that have been examined from the Jurassic-
aged cores. This shale appears to have shrunk/contracted as the core has dried,
possibly indicating a slightly different clay composition, with shrinking/swelling
clays present here. (Kaolin?)

Dark grey-to-black, homogenous, silt-grade, well consolidated shales.

These shales are parallel laminated, with the parallel laminations being the result
of pelagic/limnic fall-out opposed to the product of traction currents.

The only heterogeneity within this thick shale is 1-2mm thick white-to-light grey
laminae scattered throughout the unit. The occurrence of these laminae is
relatively cyclically space, with a white band appearing every 20cm.

The white laminae are composed of silt-grade material. This fizzes violently with
the addition of 10%hcl, indicating that they are composed of calcite. They could
represent short periods of time during which the water column was a little warmer,
leading to high bio-productivity and the formation of calcite within the water column
which then fell-out of suspension.

Additionally, this dark grey-to-black shale has a different type of consolidation.
This is compared with other shales that have been examined from the Jurassic-
aged cores. This shale appears to have shrunk/contracted as the core has dried,
possibly indicating a slightly different clay composition, with shrinking/swelling
clays present here. (Kaolin?)

Dark grey-to-black, homogenous, silt-grade, well consolidated shales.

These shales are parallel laminated, with the parallel laminations being the result
of pelagic/limnic fall-out opposed to the product of traction currents.

The only heterogeneity within this thick shale is 1-2mm thick white-to-light grey
laminae scattered throughout the unit. The occurrence of these laminae is
relatively cyclically space, with a white band appearing every 20cm.

The white laminae are composed of silt-grade material. This fizzes violently with
the addition of 10%hcl, indicating that they are composed of calcite. They could
represent short periods of time during which the water column was a little warmer,
leading to high bio-productivity and the formation of calcite within the water column
which then fell-out of suspension.

Additionally, this dark grey-to-black shale has a different type of consolidation.
This is compared with other shales that have been examined from the Jurassic-
aged cores. This shale appears to have shrunk/contracted as the core has dried,
possibly indicating a slightly different clay composition, with shrinking/swelling
clays present here. (Kaolin?)
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44

34

53

84

Coarse-to-very coarse grained, fining upwards to fine grained, poor-to-moderately
sorted in the base, becoming moderate-to-well sorted at the top, sub-angular-to-
sub-rounded, quartz-rich, with minor k-feldspar sandstone.

The basal contact is erosional, with the lower-most 2-3cm containing a high
proportion of sub-angular clasts. The clasts are 1-5mm in length and composed of
granitic lithologies. The middle portion of the bed contains a concentration of 1cm
long, flat mudclasts. These are not orientated in any particular fashion and are
mixed within the matrix, sub-parallel to bedding.

Apart from the normal grading, the bed seem to be structureless. However the
poor consolidation may be masking structuring.

Fine-to-medium grained, well sorted, quartz-rich, with minor k-feldspar, sub-
rounded sandstone.

The bed appears to be structureless and massive in nature.

The only heterogeneity within this unit are 2-4mm rounded siderite nodules
scattered throughout.

Medium grained, well sorted, sub-angular-to-sub-rounded, quartz-rich, with minor
k-felspar sandstone. The bed is parallel laminated, with some of the laminations
containing a slightly higher argillaceous content. The lower portion of the bed
contains 1-2cm long,1mm wide mudclasts.

67

Medium-to-coarse grained, rapidly fining upwards into medium grained, becoming
fine-to-medium grained at the top of the bed. The sandstone are quartz-rich, with
minor k-feldspar, sub-rounded and well sorted.

The base of the unit is erosive and the bed appears to be massively bedded. The
only structural change within the unit is presented by the normal grading.

This unit contains a number of scattered 1-3mm in diameter, spherical siderite
nodules, which likely represent some detrital plant and/or shelly material within
the matrix.

58

22

32

21

Very fine-to-fine grained, fining upwards to very fine grained, well sorted, sub-
rounded, quartz-rich, minor k-feldspar, clean sandstone. The unit appears to be
massively bedded and contains only a small number of 1-4mm in diameter,
spherical siderite nodules scattered throughout the bed.

Fine grained, fining upwards to fine-to-very fine grained, well sorted, quartz-rich
with minor k-feldspar, sub-rounded sandstone. The bed appears to be massive in
nature. The basal contact is mildly erosive.

The upper 1-2cm of the unit rapidly fine upwards into silt-grade, argillaceous
siltstone. This is accompanied by parallel laminations and some limited evidence
for very low-angle crested ripple cross lamination.

Medium grained, fining upwards into fine grained, moderate-to-well sorted, sub-
rounded, quartz-rich with minor k-feldpar and minor lithic grains, sandstone. The
basal contact is erosive.

The upper 1-2cm of the bed rapidly fine upwards into argillaceous silt-grade
siltstone. The unit contains cross bedding, which is most likely low-angle planar
cross bedding. The upper 2cm contains parallel laminations and low-crested
ripple cross bedding.

Medium grained, fining upward into fine grained, moderately well sorted, quartz-
rich, with semi-minor lithic grains and minor k-feldspar grains, sub-angular to sub-
rounded sandstone.

The basal contact of the bed is erosive and contains low-angle cross-bedded
foresets. It is difficult to determine what type of cross bedding in this instance due
to poor consolidation of the bed. The middle to upper portion of the bed develops
parallel lamination, with a number of argillaceous laminae highlighting the
structuring.

The upper-most 1-2cm of the bed rapidly fines into silt-to-very fine grained, parallel
laminated and low angle crested ripple cross bedded siltstone.

At the interface between this unit and the overlying bed there is a 8cm long by 1cm
wide, vertically orientated siderite concretion, with the upper limit of the structure
terminating at the upper-bed interface. It is possible that siderite replaced a root or
burrow structure formed in the top of the bed. Due to heavy replacement it is
difficult to determine. (Photo in folder)

167

104

Coarse grained, fining upwards into fine grained, moderately well sorted,
becoming well sorted, sub-rounded, quartz rich with lithic grains and minor k-
feldspare sandstone.

The bed has an erosive contact with the underlying siltstone. The erosive scour is
filled with cross bedding, which appears to be trough-cross bedding.

The trough cross bedding quickly develops into parallel laminated, medium
grained sandstone that contains argillaceous laminae. The parallel laminations
develop into poorly-formed planar cross bedding in the middle portion of the unit.

The middle-to-upper portion contains parallel lamination, which gradationally
disappear, with a massively bedded, very well sorted, fine grained section of
sandstone above.

Coarse grained, fining upward to fine grained, poor-to-moderately sorted
becoming moderate-to-well sorted, quartz-rich with lithic and k-feldspar grains,
sub-angular sandstone.

The unit is very poorly consolidated and as a result no structuring can be
determined in the lower portion of the bed.

The unit has a sharp, likely erosional base, but it is difficult to see as a result of the
poor consolidation.

The lower portion of the bed has a clast-rich matrix, composing an even mixture of
1-2mm sub-angular-to-sub-rounded, lithic and k-felsdpar/granitoidal clasts. Also,
there is a minor amount of 1-3mm mud-clasts within the matrix, which are non-
bedding orientated.

The upper portion of the unit develops into poorly-formed planar cross bedding
that becomes parallel laminated in the very upper part of the bed. The upper
portion is much better sorted and slightly more quartz-dominant.

29

Medium-to-coarse grained, fining upward to fine-to-medium grained, moderately
sorted, sub-rounded, quartz-rich with minor k-feldspar and even more minor lithic
grains, sandstone.

The unit is low-angle to planar cross bedded - difficult to determine bedding dips
due to poor consolidation, but is most likely low-angle planar cross bedding.

37

LA

Medium-to-coarse grained, fining upwards to fine grained, moderately sorted,
becoming well sorted, quartz-rich, minor k-feldspar and lithic grains, sub-rounded
sandstone.

The unit contains well-formed planar cross bedding, with the foresets dipping off in
one direction in the lower portion of the bed and in the other direction in the upper
part of the bed. The upper foresets are slightly higher angle than the lower foresets
and have an argillaceous drape.

The bed contains scattered, 1-5mm wide siderite nodules.

The basal contact is sharp but non-erosive.

80

Fine grained, well sorted, sub-rounded, quartz-rich with minor k-feldspar and lithic
grains sandstone.

The bed is planar cross bedded in the lower portion, with very-fine grained laminae
picking out the foresets. The upper portion is tentatively parallel laminated, but
difficult to tell due to the homogenous grain size. The numerous core-breaks are
bedding parallel, further indicating parallel lamination.

The bed contains a number of dark-grey, 1-3cm lithic clasts - these tend to be
relatively rare and sporadic scattered throughout the bed.

42

Fine-grained, well-to-very well sorted, quartz-rich with minor lithic and k-fedlspar
grains, sub-rounded, homogenous clean sandstone.

The bed is planar cross bedded, with steeply-dipping, well formed foresets.

Fine-grained, well-to-very well sorted, quartz-rich with minor lithic and k-feldspar
grains, sub-rounded, homogenous clean sandstone.

The bed is planar cross bedded, with steeply-dipping, well-formed foresets

5 Parallel laminated, well-sorted, fine-to-medium grained, quartz-rich sandstone.

97

22

Fine-t-medium grained, moderate-to-well sorted, quartz-rich with minor lithic and
k-feldspar grains, sub-rounded sandstone.

The unit is massively bedded, with no discernable structuring present. The basal
contact is sharp but non-erosive.

68

Medium-to-coarse grained, rapidly fining to fine grained, becoming very fine
grained, moderate-to-poorly sorted, becoming very well sorted, quartz-rich with
minor lithic and k-feldspar/granitoid, sub-rounded sandstone.

The unit is very poorly consolidated.

The basal contact is clear and erosive, with a 1-4cm thick pebble lag. The clasts in
the lag are 1-5mm in width, sub-rounded and composed predominantly of granitic
lithologies, with minor lithic clasts.

The unit is poorly consolidated and the structuring is difficult to determine and has
been recorded as being massive as a result.

3

3

40

2

5

Medium grained, well sorted, quartz-rich parallel laminated sandstone. The bed
contains 5-15mm mudclasts and abundance of siderite nodules and heamatite
cement.

Fine grained, well sorted, quartz-rich, minor lithic and k-feldspar grains, sub-
rounded, parallel laminated sandstone.

Fine grained, well sorted, quartz-rich with minor k-feldspar and lithic grains, sub-
rounded sandstone.

The bed contains well-developed, low-relief, symmetrical ripples.

There are a number of scattered siderite nodules throughout.

22

Very fine grained, very well sorted, quartz-rich with minor k-feldspar and lithic
grains, sub-rounded sandstone.

The unit has a high argillaceous component within the matrix, which forms
argillaecous drapes on the main structuring of the bed which is current rippled
(ripple cross bedded). The dark grey/green argillaceous laminae drapes and
alternates with light-yellow, very fine grained sandstone on the ripple foresets.
This can regarded to represent flasar bedding. There are no other clasts or other
features within this unit.

Very fine grained, very well sorted, quartz-rich with minor k-feldspar and lithic
grains, sub-rounded sandstone.

The unit has a high argillaceous component within the matrix, which forms
argillaecous drapes on the main structuring of the bed which is current rippled
(ripple cross bedded). The dark grey/green argillaceous laminae drapes alternate
with the light-yellow, very fine grained sandstone on the ripple foresets.

This style of bedding is known as flasar bedding.

There are no other clasts or other features within this unit.
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4

22

2

4

49

Silt to very fine grained, well-sorted, sub-rounded, quartz-rich with minor k-
feldspar and lithic grains, sandstone. The bed has a high argillaceous content.

The bed is parallel laminated, with silt-to-very fine grained sandstone inter-
laminated with argillaceous-rich laminae.

The lower portion of this unit contains an abundance of siderite nodules

6

Silt-to-very fine grained, parallel laminated, inter-laminated argillaceous silt and
silt-to-very fine grained sandstone, which has been deformed - soft sediment
deformation

7

3

5

5

4

3
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11

2

Very well sorted, quartz-rich, reddy-brown, sub-rounded , argillaceous sandstone.

The unit contains parallel laminations at the base. The middle of the bed contains
well-formed planar cross bedding, with the upper 2cm of the bed displaying
parallel laminations and eventually ripple cross bedding.

The ripple cross bedding is accompanied by a rapid fining upwards of grain size to
a silt-to-very fine grained sediment.

The reddy brown colour might be used to indicate sub-aerial/terrestrial deposition.

Dark-grey, very finely laminated, clay to silt-grade siltstone. The unit is
homogenous and the basal contact is sharp.

Very fine grained, well sorted, quartz-rich sandstone, inter-laminated with
argillaceous siltstone forming a banded/flasar style bed.

39

22

Finely laminated, clay-to-silt grade, relatively homogenous, grey-green siltstone.
There are a number of very-fine grained sandstone laminae interspersed within
the bed.

The bed is parallel laminated and fissile.

Structurally, the basal contact is sharp with the underlying bed of ripple cross
laminated sandstone. However the boundary in terms of colouration is
gradational, with the underlying reddy-brown colour transitioning into the overlying
unit, which becomes lighter and more-green in colour moving upwards.

Well sorted, very fine grained, quartz-rich, argillaceous-rich sandstone.

The bed is heavily bioturbated, with a number of cross-cutting burrow structures
that form horizontal, sub-vertical and vertical burrows. The majority of the burrows
are around 4mm in width and 1-4cm in length and are back-filled with the coarser
grained, cleaner sandstone within the bed.

Primary structuring is completely destroyed as a result of the heavy bioturbation.

The basal contact is sharp and there is no evidence for down-burrowing into the
underlying substrate. Bioturbation is strictly limited to this bed and is extremely
intense.

Inter-bedded, very fine grained, well sorted sandstone and argillaceous unit. This
bed has a complex interaction of ripple cross bedding and parallel laminations.

Some of the laminae within this unit show load casts, with the coarser grained
sandstone laminae loading into the underlying argillaceous siltstone laminae at
the <1cm scale.

78

Fine grained, well sorted, quartz-rich with very minor k-feldspar and lithic grains,
sub-rounded to rounded sandstone.

The basal contact is sharp and erosive, with the lower 5-8cm of the bed containing
a high concentration of mud-clasts. The mudclasts are 1-2cm in length and
comprise a similar colour and texture clay-siltstone as the underlying silt-grade
sequence, suggesting that they are sourced relatively locally.

The unit appears to be massively bedded, with only the basal scour and mud-clast
-rich fill offering any heterogeneity.

53

Fine-to-medium grained, quickly fining upward to fine grained, moderately sorted,
becoming well sorted, quartz-rich with minor k-feldspar and lithic grains, sub-
rounded sandstone.

The basal contact is erosive and is filled with a high concentration of 1-2cm long,
tabular mud-clasts. The mud-clasts are aligned but are sub-parallel to bedding,
indicating that they are aligning on the foresets of low-angle planar cross bedding.

The upper portion of the bed is massive, but still contains a number of scattered,
elongated mud-clasts which are aligned parallel with bedding. This might suggest
that there is parallel lamination within the upper portion of the bed, which is
otherwise masked by the well sorted nature of the sediment.

6

14

34

Fine-to-medium grained, fining upward to very fine-to-fine grained, well sorted,
quartz-rich, with minor k-feldspar, sub-rounded to rounded sandstone.

The basal contact is erosive and contains a concentration of mudclasts.

The upper portion of the unit contains a number of laminae where mud-clasts are
concentrated. In these sections they form bedding-parallel, indicating the
presence of parallel laminations within the otherwise very well sorted sandstone.

123

Fine-to-medium grained, well sorted, quartz-rich with minor k-feldspar, sub-
rouned sandstone.

The basal contact of the unit is slightly erosive and contains a slightly elevated mud
clasts concentration. Compared to similar, underlying beds, the mud-clasts
concentration if far more dilute, possibly indicating the source of the clasts being
nearly fully eroded or absent from the sediment transport mechanism.

The unit is massively bedded and contains a number of scattered mudclasts that
are orientated in a number of different patterns and not bedding-parallel like
underlying units.

There are also a number of examples of 1-4mm wide siderite nodules.

182

61

201

Fine grained, well-to-very well sorted, quartz-rich (no k-feldspar), sub-rounded,
clean sandstone.The bed is 2m thick and is massively bedded.

The only heterogeneity within this bed is a number of 1-2cm thick, isolated
haematite-cemented units. The cementation is patchy and therefore diagenetic.
Additionally, there are also a number of 1-2mm, rounded, haematitie specs within
the matrix scattered throughout. These could represent small detrital grains where
the haemitite has nucleated around during diagenesis. These have created a
black-speckled matrix.

The basal contact is sharp and the upper contact is missing as it is the start of the
core-barrel.

Fine grained, well-to-very well sorted, quartz-rich (no k-feldspar), sub-rounded,
clean sandstone.

The bed is 2m thick and is massively bedded.

The only heterogeneity within this bed is a number of 1-2cm thick, isolated
haematite-cemented units. The cementation is patchy and therefore diagenetic.
Additionally, there are a number of 1-2mm, rounded, haematite specs within the
matrix scattered throughout. These could represent small detrital grains where the
haematite has nucleated around during diagenesis. This has created a black-
speckled matrix.

Very fine-to-fine grained, very well sorted, quartz dominant (no k-feldspar), sub-
rounded-to-rounded sandstone.

The bed contains parallel laminations in the basal section. The bed becomes
planar cross bedded in the middle and the upper portion is parallel laminated.

The unit contains a number of haematite-cemented zones and scattered
haematite splotches, forming a speckled appearance. These are secondary
diagenesis and form around grains within the matrix, opposed to being detrital.
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Preserved Sample #1

Preserved Sample #2

Preserved Sample #3

Preserved Sample #4

Preserved Sample #5

Dark grey-to-black, silt grade, argillaceous and carbonaceous, parallel laminated
siltstone.

Some of the <1cm laminae within this unit contain a mixture of 0.5-1cm
carbonaceous fragments and light-green, silt-grade, mud-clasts. The majority of
the bed is parallel laminated, whilst the clast-rich sections are more massively
bedded and perhaps slightly coarser-grained, reaching silt-to-very fine grain
sized.

17

30

Silt-to-very fine grained, light yellow, very well sorted, clean sandstone. The core-
samples from this section are particularly poor and broken, making it difficult to
discern structures, but the unit looks massive in nature.

Fine-to-medium grained, very well sorted, quartz-rich, sub-rounded sandstone.

The matrix also contains a small amount of a green mineral, present as detrital
grains within the matrix. This is likely to be glauconite, but samples from this
section would need thin-sectioning to confirm the composition.

The bed’s base is missing due to poor, broken samples in the lower portion of the
bed. Despite this, the grain-size change appears to be immediate and therefore
the basal contact is likely to be sharp.

The upper portion of the unit fines-upwards into a very fine grained, sandstone.
This sandstone has a high argillaceous content and small carbonaceous clasts
within the matrix. The argillaceous content forms along parallel laminations. These
parallel laminations are restricted to the upper portion of the unit where fining-
upwards is also observed.

Medium-to-fine grained, fining upward to fine grained, very well sorted, quartz-
rich, sub-rounded sandstone.

The unit is massively bedded, with no evidence for any structuring within the whole
unit.

Apart from the fining-upwards, the only heterogeneity within the unit is presented
by scattered, 1-3mm long, 1mm wide, flattened dark-grey mudclasts. The
mudclasts are slightly more concentrated in the lower, fine-to-medium grained
portion of the bed.

The unit also contains a high proportion of the green mineral, which is most likely to
be glauconite.

Fine-to-medium grained, very well sorted, quartz-rich, sub-rounded to rounded
sandstone.

The unit is massively bedded, with no evidence for structuring present.

The matrix contains 1-2% of dark grey, carbonaceous, 1-2mm long clasts mixed
with a granular green mineral, most likely to be glauconite.

223

Fine-to-medium grained, fining upward to fine grained, very well sorted, quartz-
rich, clean sandstone.

This unit is, for the most-part, massively bedded, with very little evidence for
structure. The centre of the bed contains a slightly argillaceous-rich zone of matrix
that has tentative water-escape structures present.

The upper portion of the unit, where the grain size grades into fine grained
sandstone, contains some limited evidence for parallel laminations, depicted only
by a slightly higher argillaceous content.

The matrix contains the granular green mineral, along with approximately 1-2%
dark grey carbonaceous clasts.

208

Fine grained, very well sorted, quartz-rich, sub-rounded-to-rounded sandstone.

The unit is massively bedded throughout, with only very subtle, poorly formed
evidence for parallel laminations in some sections of the bed. These are depicted
by a slightly elevated argillaceous content within the matrix.

The unit contains approximately 1-2%, dark-grey, 1-2mm long carbonaceous
clasts along with a green, granular mineral, likely to be glauconite.

76

Fine-to-medium grained, fining upward to fine grained, very well sorted, quartz-
rich, sub-rounded sandstone.

The unit is massively bedded, with no evidence for structuring throughout the bed.

The unit contains 1-2% mixture of dark grey carbonaceous clasts and a granular
green mineral in the matrix. In some examples, this granular green mineral has
been oxidised, which might give an indication that it is glauconite.

Fine-to-medium grained, fining upwards to fine-grained, very well sorted, quartz
rich, sub-rounded sandstone. This unit contains a slightly higher
argillaceous/carbonaceous/glauconitic content within the matrix, giving it an
overall “dirtier” appearance than compared to the rest of the clean sandstone in the
rest of the core below.

The unit is massively bedded, with no evidence for structuring throughout the bed.

The unit contains 2-3% mixture of dark grey carbonaceous clasts and a green,
granular mineral in the matrix. In some examples, this granular green mineral has
been oxidised, which might give an indication that the mineral is glauconite. This
would require thin-sectioing to confirm it’s composition.

148

Thomas Dodd
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MPA 67652
(4212.96)
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Indeterminate age.
Marker species absent.

Indeterminate age.
Marker species absent.

Indeterminate age.
Marker species absent.

Indeterminate age.
Marker species absent.

Early Cretaceous (Barremian).
Odontochitina operculata,
Perrisseiasphaeridium sp.,
Systematophora spp., Egmontodinium sp.,
?Gochteodinia sp.
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2138

2136

2134

2132

2130

2128

Matrix supported conglomerate/breccia.The matrix is composed of silt-to-fine
grained, argillaceous, green-to-light-grey siltstone.Additionally, there are coarser-
grained sandstone which are poorly sorted. The siltstones composing the matrix
are very well sorted and have a shiny grey-green appearance. The boundary
between the two units of clast-supported conglomerate and matrix supported
conglomerate is gradational.

The clasts within the breccia are composed of a mixture of sizes.A large proportion
of the clasts are between 2 and 3cm long and are angular-to-sub angular, some
clasts are much larger, ranging between 2 and 10 cm long, and these tend to be
sub-angular-sub rounded.

Clast-supported conglomerate at the base of the cored Section (basal 2m). The
clasts are composed of a mix of different sizes from 2-to-15 cm. The clasts are
composed of a light grey, non-calcareous lithology. The poorly sorted nature of the
clasts and mixture of sub-angular-to-sub-rounded shape indicates a very proximal
location, which has resulted in a immature sorting of the sediment.

At least one example of the clasts is comprised of quartz and one other reddy-
purple mineral. The individual clasts are highly-fractured and one example of this
involves the fracture being in-filled with a white, diagenetic calcite, which fizzes on
application of 10% (photo 1)HCL

The upper portion of this unit is devoid of the large grey clasts which were
observed in the lower portion of the unit.

Instead, this portion of the unit is comprised of a highly mixed sediment. The main
component of the matrix is silt-grade, very fine grained, dark-grey-to-green
siltstone. Inter-calcated with this are a number of coarse-to-very coarse grained
sandstone.

The nature of these two sediment types is highly chaotic. There is some indication
for layering, but this is, at best, chaotic. Some of the coarser units display
boudinage-like structures, most-likley associated with bioturbation.

There is one example of a 1-2mm thick calcite vein running through the entire
matrix. Unlike the other examples of calcite described below, this occurrence of
calcite is indicative of post-depoisitional, secondary diagenetic in-filling of gaps
within the matrix. This indicates that there are at least two calcite-forming events
within these sediments.

Coarse-grained sandstone and siltstone matrix, of mixed, chaotic nature. Within
this there is a second example of a grey, 90cm long clast that contains an offsetting
calcite vein which terminates at the edge of the clast. This termination and, by
association non-continuation, of the calcite vein into the matrix indicates that at
least in this example, the calcite formed prior to entrainment of the clast, rather
than by post-depositional circulating diaganetic fluids within this sequence.
(Picture 2).

Within the siltstone matrix, there is evidence for coarse-to-very coarse grained
structures which are highly chaotic in character. These structures cross each other
and are orientated in a number of different directions relative to any remnant
bedding (picture 3). There are some linear structures within these features, which
are perpendicular to the main axis of each feature, providing evidence for back-fill
structures, indicating that these features are likely the product of burrowing fauna.
The sediment in these features is also far-better sorted and much coarser grained.

Calcite

Large specimens of calcite in-filling some from of vug within the siltones, possibly
secondary diagenetic replacement of a larger, organic clast.

2129

14

Matrix supported conglomerate. The matrix is composed of poorly sorted, coarse-
to-fine grained, quartz-rich sediment. The clasts are between 3 and 7 cm long, sub
angular-to-sub rounded, comprising of various igneous/ lithic lithologies.

1

20

Matrix supported conglomerate. The matrix is composed of very poorly sorted,
sub-angular-to-sub-rounded, quartz-rich with some minor k-feldspar grains and
lithic grains. The clasts in this unit are between 1 and 2 cm in diameter, sub-
rounded and very angular in nature.

47

Fine-to-medium grained, poorly sorted sandstone. Compared to other units, this
bed lacks large clasts within the matrix and is a better-sorted sandstone. This unit
seems to be lightly better cemented, which is likely a function of elevated sorting
and resultant elevated porosity.

32

3

Matrix supported conglomerate. The matrix is composed of very poorly sorted,
fine-to-very coarse grained, sub-rounded, sub-spherical quartz-rich grains, with
minor lithic and arkosic components. The clast component comprises 4-7cm sub-
rounded clasts, composed mainly of white quartz, with small 0.2mm red/brown
minerals - of likely basement composition.

Additionally, there are some minor, dark-lithic clasts present and these are
generally more angular and less rounded than the “basement clasts” - The basal
contact with this unit and the underlying unit is sharp.

5
Coarse-grained, very poorly sorted, sub-rounded, massive sandstone.

2127

2126

187

Clast supported conglomerate. The matrix is comprised of very poorly sorted, very
fine-to-coarse grained sandstone. The grains within the matrix range from
rounded through to angular and the composition is varied between quartz and
lithic lithologies.

The clasts are also composed of a wide-range of lithologies. The white, quartz-
rich, reddy-brown, spotted igneous lithology is a dominant, comprising up to 15cm
long, angular, almost-square blocks within the bed. Other large clasts are
composed of a mixture of quartz-rich fragments and some minor occurrences of 5-
9cm long, elongated shale clasts.

The basal contact between this unit and the underlying sequences is sharp and the
upper contact has a rapid fining-upwards in the matrix grain size and clast size.
This is capped at the very top by a 2cm massively bedded, fine-grained sandstone.

There is a clear change in the colour and lithology of the larger clasts which can be
seen throughout this unit. This likely reflects differential erosion of sequences
within then hinterland and changing de-roofing patterns.

More specifically, some of the clasts towards the base of this unit are composed of
reddy-orange blocks of granitic origin. This is likely to have been sourced from
reactively locally. The majority of the clasts are also highly fractured and this
,coupled with the angularity and size of the clasts, strongly indicates that these
were not transported far from the source.

2125

2124

72

Matrix supported conglomerate. The matrix is composed of very poorly sorted sub-
angular, quartz-rich, very coarse-to-fine grained sandstone. Clasts within the
matrix are composed of a mixture of lithologies, including white quartz, speckled
reddy-brown lithology and the dark-red, granitic lithology. The clasts range from 2-
10cm in length and are sub-angular. These clasts are commonly fractured.

10

Medium-to-fine-grained, moderately well sorted, sub-angular sandstone. There is
some indication for patchy, poorly-formed parallel laminations. The unit fines
upwards from medium grained sandstones at the base to fine-grained sandstones
at the top of the bed.

29

Matrix supported conglomerate. The matrix is composed of a very poorly sorted,
predominantly coarse grained sandstone, comprising quartz grains and some
minor amounts of arkosic K-feldpar grains. Compared to bed below, the clasts in
this unit are much smaller in size, mostly between 1&2 cm in length and in general,
are more of a consistent, better-sorted size. Some larger clasts, between 4-5cm in
width, do exist and these are scattered throughout the bed, in no particular
arrangement.

4

2
2

Massive, well sorted, sub-angular sandstone. The lower two beds are massive,
ungraded sandstone units, whilst the upper-most portion displays fining-upwards
towards the top of the bed. (picture_3)

2123

Preserved Sample #1

117

Clast supported conglomerate.

The basal portion of this unit can be easily identified in this section of core and is
observed to down-cut into the fine-grained sandstones of the bed below.

The matrix in the lower portion of this unit is composed of very poorly sorted, very
coarse-to-fine grained, quartz-rich & partially arkosic sandstone. The clasts reach
up to 8cm in length in the lower portion and are composed of igneous lithologies.

The middle and upper portions of this conglomerate are also clast supported. This
unit contains a partial (cut in half) clast that is 30cm long and its composed of a
dark-grey igneous lithology. Other clasts within this unit are mainly between 5 &
15cm long , are angular and composed of white, quartz-rich, speckled reddy-
brown lithologies as observed in lower units. Again, these calsts are commonly
fractured.

The matrix is composed of a very poorly sorted, very coarse-to-fine grained matrix.
Grains within the matrix are sub-angular and composed of quartz-rich grains with
minor amounts of arkosic and lithic grains.

11

15

Silt-grade, dark-grey unit. This unit seems to be devoid of any structures. The unit
appears to have a massive structure, with mottled, darker-grey, elongated specks
within the matrix. These could represent slightly more organic particles within the
matrix and are not lithic in composition. The silt is very well sorted aside from the
mottling of the darker specks.

Silt-grade, dark-grey unit. This unit seems to be devoid of any structures. The unit
appears to have a massive structure, with mottled, darker grey, elongated specks
within the matrix. These could represent organic particles within the matrix and are
definitely not lithic in composition. The silt is very well sorted aside from the
mottling of the darker flecs.

4

3

6

16

4

15

3

Low angle planar cross-bedding in a moderately well-sorted sandstone.
Compared to all other units in this well, this bed is remarkably well-sorted.
Sediment is mainly composed of medium-grained sandstone, and it quartz-rich,
with sub-angular grains and minor amounts of k-feldspar in the matrix. The top of
the unit rapidly fines into silt-grade material which has some indication of current
ripples ont the very top surface of the core.

Vertically stacked sequences of medium grained sandstone fining-upawards to
fine grained sandstone. The basal units contains a very poorly sorted, medium
grained sandstone. This fines upwards into a fine grained sandstone, which is far
better sorted.

The very top of each unit is capped by a much darker, argillaceous-rich siltstone.
The sediment quality is sub-angular to sub-rounded quartz-rich grains and minor
arkosic grains. In large, apart from the normally graded beds, these sandstones
seem to be structurless.

20

Matrix supported conglomerate. The matrix is composed of a very poorly sorted,
very coarse grained, sub-angular sandstone. The matrix grains are composed of a
mixture of quartz, feldspathic and lithic grains. The clasts within the matrix range
between 1-2cm in length and are composed of a mixture of lithic lithologies.

There is some evidence for clast imbrication in the middle of the bed, indicating
fluidised flow in this portion of the bed. Clasts are composed of white, quartz-rich
and reddy-brown lithologies.

6
Massive, well sorted sandstone. The top and base of this unit is transitional with
that of the conglomerate either side of it.

22

Very poorly sorted, medium-grained sandstone. The unit is more conglomeratic at
the base, with a number of pebble-grade clasts within the matrix. These clasts fine-
upwards with the rest of the matrix and for this reason this bed is not similar to that
of the underlying examples of conglomerates.

The fining upwards sequence also contains some examples of clast imbrication
which depict a shallow/low angle cross-bedding texture, with the clasts imbricating
along the foresets. The overlying bed is gradational and is formed by ripple-cross
bedded siltstone, which is highly carbonaceous.

Medium-grained matrix of very poorly sorted, sub-rounded, white, quartz-rich
sediment. The clasts are granule grade and grain lithology is quartz dominant.

2122

6

1

29

Silt-grade unit of finely parallel laminated sediments. This unit is highly
argillaceous and in some sections very carbonaceous. Grains of quartz similar to
that of the composition of the white pebble lag of the underlying unit are scattered
throughout this siltstone. This might indicate localised re-working of the underlying
bed.

The quartz-rich sandstones tend to form concentrated laminations of coarser
grained sediment that periodically break-up the siltstone. Some of the coarser-
grained, carbonaceous units have woody-tectures to them, indicating terrestrial
input (possibly). There are occasional clasts of igneous composition scattered
throughout, these tend to be sub-rounded and highly fractured at around 1-2cm in
length.

6

4

10

26

Very poorly sorted sandstone, the dominant grain size is medium grained,
however, there are scattered occurrences of very fine-to-very coarse sandstone
throughout the unit. The very top 1cm of the bed fines up to a silt grade siltstone.
The grains and clasts are composed of a mixture of sizes which are all <1cm in
length and are angular-sub angular, quartz and K-Feldspar-rich.

Coarse-to-granule grained sandstone, which shows strong fining upwards in both
the matrix and the interwoven clasts. The grading becomes more apparent in the
coarser, upper portion of the bed.

The sandstones are all very poorly sorted, with the majority of the grains being
sub-angular and composed of a mixture of quartz, k-feldspar and dark-black
clasts. Some of the dark black clasts seem to be composed of soft lithologies, likely
of similar composition to that of the underlying carbonaceous/argillaceous
siltstone.

Parralel laminated, dark grey siltstone, which has a transitional boundary between
it and the under and overlying beds3

2121

45

Medium-grained, very poorly sorted sandstone. Definitive layers within this unit
can be picked out and are shown as coarser and finer-grained sandstones which
streak/laminate within the otherwise medium grained sandstone. These layers
form bedding-parallel structures that likely signify parallel lamination, which are
most-likley the product of traction currents.

The clasts and grain themselves are composed of a mix of dominantly quartz with
minor amounts of k-feldspar and darker lithics. Some of the darker clasts are softer
than the lithics and likely composed of siltstones and claystones that have been
ripped-up during transport. There is a number of examples of clast imbrication,
particularly within the coarser-grained laminae.

7
Very coarse grained, quartz-rich, white-coloured, poorly sorted, structureless
sandstone.

6

2 2
3 Stacked sequence of massive, very coarse-to-fine grained, poorly sorted, sub-

angular sandstone, which displays fining-upwards at the bed tops. The
sandstones are generally quartz-rich, but become less quartz-rich towards the top
of the stacked sequences.

4

Very coarse grained, poorly sorted, quartz rich, sub-angular sandstone. The bed
fizzes with addition of 10% , but is likely secondary cementation instead of aHCL
carbonate component to the matrix.

11

12

8

7

Very coarse grained matrix at the base of the bed, fining upwards to a fine grained
sandstone, capped by a dark grey, argillaceous silt-grade drape at the top of the
bed. The sediments are very poorly sorted, angular-to-sub angular, composed of
quartz, grains with some minor amounts of lithic grains.

The lower portion of the unit is parallel laminated, with coarser grained laminae
highlighting the structures. The upper portion of the unit has coarser grained
laminae, but these appear to form low angle planar cross bedding.

This siltstone unit possibly represents the deposit of a muddy debris flow

2120

7
Medium-to-coarse grained, very poorly sorted, angular-to-sub angular quartz-rich
sandstone, which has fines-upwards to silt-grained siltstone at the very top of the
bed.

40

9

Clast supported conglomerate. The matrix is composed of very coarse grained,
angular-to-sub angular, predominantly quartz-rich and minor lithic sandstone .

The clasts are composed of 3-5cm long, rounded-to-sub rounded clasts. The
clasts are composed of a number of different lithologies, all of which are of
igneous. The white reddy-brown speckled lithology is present amongst some other
lithologies which have not yet been seen in the conglomerates from lower in the
log.

Medium grained sandstone, displaying parallel laminations of intercalated
siltstone and medium grained sandstone. The boundary between this and the
underlying unit is sharp, with the sediment draping the uneven surface of the
conglomerate created by a number of large clasts that sit proud . (Picture 4)

Moderate-to-well sorted, medium-to-coarse gained, coarsening upwards to
coarse grained, planar cross bedded sandstone.

5

4

31

Matrix supported conglomerate. The matrix is composed of a medium-to-coarse
grained, very poorly sorted, sub-rounded, quartz-rich sandstone. The clasts within
the conglomerate display normal grading, such that the largest (4-5cm long) clasts
are at the base and these become progressively smaller towards the top of the
bed. The matrix remains a constant grainsize throughout.

The clasts are composed of a range of igneous lithologies and are rounded-to-sub
rounded in nature. The top of this bed grades into a unit that contains elongated
and flattened mudclasts which is silt to very fine grained in the uppermost 1-2cm.

6

10

3

13

Well sorted, fine-to-medium grained, fining-upwards to very fine grained
sandstone. The sediment is very well sorted. The base is heavily loaded into the
siltstone bed below, which indicates rapid deposition onto a non-to-partially
lithified substrate. The bed is massive, with only flattened mudclasts forming any
structure. The mudclast patterns appear to be disrupted, indicating that there is
likely to have been de-watering within the bed.

Coarsening-upwards sequence of sandstone. This bed contains a high amount of
argillaceous material at the base where the sandstone is mainly silt-grade. The
argillaceous material is in the form of elongated, flattened mudclasts. These
mudclasts become less prevalent towards the tops of the bed. Other than the
flattened clasts, these sands seem to be structureless and therefore massive in
nature.

5

2119

37

Clast-supported conglomerate. The matrix is composed of very coarse grained,
sub-angular, quartz-rich sandstone, with minor amounts of lithic grains. The clasts
are 2-6cm in length and are composed of various igneous lithologies. The white,
quartz and speckled reddy-brown lithology is present. The clasts are rounded on
the corners . Darker black igneous clasts tend to be smaller and better rounded
which is likely a result of their composition being softer than other igneous clast
lithologies.

18

Medium grained, well sorted, sub-rounded massive sandstone. The unit has a
particularly odd feature half way though where a wedge of sediment is much finer
grained than the rest of the bed with some tentative parallel laminations within the
wedge. This could represent a small channel fill. However the more likely
alternative is that given the underlying bed is a conglomerate, there is a large up-
standing block or clast located just-off the well penetration and this sequence is
just compensationally filling either side of the large underlying clast.

6

18

2118

2117

102

Moderate-to-well sorted, massive sandstone at the base which becomes more
planar cross bedded in the middle to upper portions of the bed. There is a relatively
large clast of igneous composition in the lower-most portion of the unit.

Clast-supported conglomerate. There are a number of smaller clasts (4-5cm in
length) at the very bottom of the conglomerate. These are sub rounded-to-
rounded and composted of igneous lithologies similar to that of other
conglomerates see in this well.

Clast-supported conglomerate. The matrix is composed of a medium-to-coarse
grained, poorly sorted, sub angular, quartz-rich sandstone with minor amounts of
dark black lithic grains. The clasts are composed of a range of sizes, from 2cm-
2cm in length and are predominantly sub-rounded, comprising a number of
different igneous lithologies, similar to that of other beds in the lower portion of the
well.

The basal contact is sharp between this bed and the bed below and displays
limited evidence for load-casting. The upper contact is sharp, with the overlying
sequence compensationally infilling the rough/uneven topography created by
upstanding 2-10cm long igneous clasts of this underlying bed.

9

4
Coarse-to-very fine grained, moderately well sorted, quartz-rich, fining upwards to
very fine grained sandstone. The lower fining-upwards sequence in-fills the rough
surface of the underlying conglomerate and is non-erosional. The very-fine
grained tops to the beds have some parallel laminations. The lower parts are
massively bedded.

2116

Matrix supported, clast-rich sandstone. This unit is a different facies to all others
below. The matrix is composed primarily of coarse-grained sandstone, with some
portions of the bed displaying more of a medium grained matrix. The clasts are 2-
3cm in length and are sub rounded-to-rounded, comprising various igneous
lithlogies. The clasts are a lot more rounded compared to those seen In lower
portions of the well.

There is a very clear aligning of the larger clasts within the matrix, forming
structuring within the bed. The structuring forms low-angle foresets. There are
examples of clast-rich forests and matrix-rich foresets, indicating differential
sorting processes. Importantly the foresets dip in a variety of different directions
and onlap onto each other.

An interpretation of low angle cross bedding could be made.

Alternatively, the differing angles of foreset dips may indicate that this unit contains
hummocky cross stratification or trough cross bedding. It is challenging to
determine what these structures are from one section alone.

Medium grained, moderately well sorted, sub-angular, quartz-rich, massively
bedded sandstone. The unit contains scattered, sub rounded-to-rounded igneous
clasts which have no particular orientation or alignment.

20

76

24

Matrix supported conglomerate. The matrix is composed of a coarse-grained,
moderate-to-well sorted, quartz-rich, sub-angular sandstone, with minor lithic
grains and trace k-feldspar grains. The clasts are composed of a number of
different igneous lithologies and are predominantly rounded in nature. The clast-
sizes are between <1cm long and 5-6cm long.

6

Matrix supported conglomerate. The matrix is moderate-to-well sorted, fine-
grained, quartz-rich, sub-angular sandstone. Clasts within this bed are composed
of lithic lithologies and are range of sizes, from 1-2cm-to-6-7cm in length and are
rounded.

1

Preserved Sample #2

2115

2114

Preserved Sample #3

72

Matrix supported conglomerate. The matrix is composed of a well sorted, sub-
angular, quartz and lithic-rich sandstone.

The clasts are composed of a number of different igneous lithologies and are
rounded-to-well rounded in nature. In general the clast size is much larger in the
lower portion of the bed, with a higher proportion of smaller, <1cm clasts becoming
concentrated at the very top. Within the <1cm clast group at the top, there is a very
slight indication of lamination, which is tentatively parallel laminated in nature.

Clasts in this unit are much more rounded and therefore more-worked than
compared to beds in lower portions of the well.

3 Medium grained, well sorted, massive sandstone.

49

Matrix-supported conglomerate. The matrix is composed of coarse-to-very coarse
grained, very poorly sorted, sub-angluar, lithic and quartz-rich sandstone. The
clasts are composed of various dark coloured igneous lithologies and are rounded
in nature. There is grading in the clast size distribution, with the majority of the
larger (1-2cm in diameter) clasts at the base of the bed, becoming <0.5cm in
diameter at the very top of the bed.

32

Matrix supported conglomerate. The matrix is composed of a very well sorted,
fine-grained, quartz and lithic-rich, sub-angular sandstone. The clast components
are 1-7cm in diameter and are composed of various igneous lithologies. These
clasts are well rounded and mostly exist at the very top of the bed, being almost
completely absent from the lower portion, where the bed is composed of mostly
clean sandstone.

2113

Preserved Sample #4

74

Matrix supported conglomerate. The matrix is composed of a dark grey/blue,
medium grained, well-sorted, sub-angular, quartz and lithic-rich sandstone. The
clasts are composed of a mixture of various igneous lithologies and are well-
rounded.

The upper portion of the interval is calcite-cemented. This cementation is most-
likely secondary, diagenetic. The bed does however contain an upwards
increasing abundance of shelly-fragments within the medium-grained matrix. The
matrix at the top of the bed also seem to be less well sorted, with a number of small
mud-clasts mixed within the otherwise quartz/lithic grain dominated matrix.

2112

120

Medium-grained, clastic matrix composed of very poorly sorted, sub-angular
quartz-rich sandstone. The whole unit contains a high proportion of shelly
fragments of bi-vavles and common occurrences of crinoids & or calcified worm-
case burrows. The shelly fragments are relatively intact and are between 1-5cm
long, with 1-2mm thick shells. Burrowing-worm-case specimens range from 0.2-
1.0 cm in diameter. Shelly fragments are commonly upside-down or at different
angles to the bedding, but are still intact.

Additionally. there are a number of interspersed, dark lithic clasts of similar
igneous lithologies to the beds in the lower portion of the well. This unit also
contains 5-6cm, elongated clasts of mud-siltstone composition. The examples
aren’t armoured and therefore likely to have been lithified prior to entrainment and
re-deposition.

The entire bed is calcite cemented, with some portion of the bed being better
cemented than others. The background matrix is the same throughout and is
massive in nature. No structuring can be seen within bed.

Preserved Sample #5

2111

Very fine-to-fine grained, very well sorted, quartz-rich, massive sandstone. There
are some small structures within the massive sandstone that tentatively look like
disk structures or even heavy bioturbation.

36

Very poorly sorted, medium-to-coarse grained, coarsening upwards to coarse-to-
very coarse grained sandstone. The grains are sub-angular and composed of a
mix of quartz and lithic grains. Some examples of larger clasts in the matrix
comprise igneous lithlogies.

This unit has a highly-erosive basal contact between it and the underlying
sandstone. The coarsening upwards is exaggerated. The upper-most portion of
the bed is coarse-to-very coarse grained and contains a higher amount of shelly,
bi-valve fragments and calcified worm burrows. The bi-valve shells are broken,
whilst there is a large amount of intact, calcified worm burrows.

There is some limited indications of parallel lamination in the upper portion of the
bed, with the unit being otherwise structureless.

2 Dark-grey, poorly sorted, very fine-to-fine grained, massive sandstone

Dark-grey, poorly sorted, very fine-to-fine grained, massive sandstone

16

Heavily bioturbated, very well sorted fine-to-medium grained sandstone. The
bioturbation is better observed where silt-grade laminae are disturbed. This,
coupled with the sandstone being almost completely massive, indicates complete
destruction of any primary structuring.

Preserved Sample #5

25

11

2

14

Massively-bedded, very poorly sorted, sub-angular, quartz and lithic-rich
sandstone, with around 1-2% of the matrix comprising broken shelly material

Very well sorted, sub-angular, quartz-rich, grey-green, clean, massive, medium-
grained sandstone. Compared to underlying beds, this unit is completely devoid of
all shelly fragments and calcified worm-tubes and is massively bedded.

13

Very coarse-grained, very poorly sorted, sub-angular quartz&lithic-rich
sandstone, with 1-2% broken shelly fragments in the matrix. Pieces of broken bi-
valves and calcified worm-burrows present.

2110

Preserved Sample #7

44

Medium-to-coarse grained, coarsening upwards to very coarse grained sequence
of very poorly sorted, sub-angular, quartz and lithic-rich sandstone. The unit has
around 2-3% of broken shelly component to the matrix.
Apart from the reverse grading, the unit appears to be massively bedded.

2109

18

Medium-to-coarse, coarsening upwards to coarse-to-very coarse grained
sequence of very poorly sorted, sub-angular-to-sub rounded quartz and lithic-rich
sandstone. The unit contains around 1-2% of highly broken shelly fragments,
which are predominantly bi-valves and calcified worm burrows.

Preserved Sample #8

42

Coarse-to-very coarse grained, fining upwards to medium-to-coarse grained
sandstone. The basal portion of the unit is composed of very poorly sorted,
angular-to-sub angular quartz and lithic-rich sandstone. Additionally, there is
minor amounts of broken shelly material in the lower portion of the bed.

The middle to upper portions of the bed, where fining-upwards becomes most
apparent, is composed of moderate-to-well sorted, quartz and lithic-rich, sub-
angular sandstone. The sorting improves moving up the bed into the finer-grain
sizes. Shelly fragments are rare. Importantly, there is also the inclusion of 1-7cm
long, silt-grade, slightly carbonaceous mud-clasts, concentrated in the upper
portion of the bed.

Preserved Sample #9
2109

46

Well sorted, medium grained, sub-angular, quartz and lithic-rich, massive
sandstone. This unit is particularly clean, with very little in the way of larger clasts
or shelly fragments. The unit appears to be also devoid of structures and therefore
is massively bedded.

2108

Preserved Sample #10

94

Medium grained, well sorted, sub-angular, quartz and lithic-rich sandstone. The
unit tentatively contains some cross-bedded units at the base, which have
variably-oriented foreset directions. The bed is partially calcite cemented and this
is patchy, indicating that it is secondary diagenetic cementation and therefore
considered a unit of “dogger”. The calcite cementation preferentially cements the
forests of the cross-bedding, which is why it is a tentative interpretation of foresets.
These could potentially be considered as trough-cross bedding or even
hummocky cross stratification; a challenging interpretation.

14

Dark brown, very fine-to-fine grained, moderately sorted, argillaceous sandstone.
This beds basal contact is not sharp and instead there is a high degree of
foundering into the underlying sediment. One example of a large 2cm long cross-
cut through an intact bi-valve shell is present with a few other examples of shell-
fragments. The unit is tentatively planar cross bedded.

4

5

Massive, silt-grade unit, very homogenous - sharp contact with the underlying bed.

Ripple cross-bedded, very fine grained sandstone at the base with parallel
laminated sandstone above. The laminations are dark and light in colour.

14

Medium grained, fining upwards to fine-to-medium grained, moderately sorted,
quartz and lithic-rich, sub-angular sandstone. The dominant structure in this unit is
parallel laminations. The very upper portion of the bed contains some ripple cross
bedding (top1cm). The matrix also contains small, 1-4mm wide, broken shelly
fragments, which are concentrated in the base of the bed.

2107

2106

Well-sorted, fine-grained, sub-angular, quartz-rich sandstone, with silt-grade
argillaceous laminated drapes. The dominant structure within this units is ripple-
cross bedding which forms a thick, vertically-stacked unit. The ripple-cross
bedding is interrupted and broken up by a reasonable amount of bioturbation,
leaving the foresets challenging to identify.

There is a limited shelly-component to some of the beds and these tend to be
isolated and concentrated occurrences. The basal contact is sharp and the upper
contact is also sharp. In general, the sediments are much darker in colour to the
surrounding beds, possibly reflecting higher argillaceous drapes on the ripple
foresets and/or higher organic content within the unit.

Planar cross-bedded, dark grey, very fine grained sandstone.

Bed
Thickness

(cm)

2105

158

4

Preserevd Sample #11

67

Well-sorted, medium-to-coarse grained, coarsening upwards to coarse grained,
quartz and lithic-rich, sub-angular sandstone. The unit is relatively clean, with little
in the way of broken shelly fragments or larger lithic clasts. The basal contact of the
unit is slightly erosional into the underlying silt-grade bed below.

Other than the grading, the bed is otherwise structureless.

2104

Preserved Sample #12

Medium-grained, moderately sorted, quartz and lithic-rich, sub-angular
sandstone, with very minor amounts of highly broken-up shelly material. The
shelly material comprises some intact calcified worm burrows and highly broken
bi-valve shells.

The bed has a coarse-grained in the basal section, which becomes medium-to-
coarse grained for the majority of the unit. The medium-to-coarse grained portion
is slightly better sorted than the lower coarse-grained sandstone.

2103

71

2102

Preserved Sample #13

190

Fine-to-medium grained, well sorted, sub-angular, quartz and lithic-rich
sandstone. The unit is relatively clean in terms of containing no shelly-fragments or
any larger clasts within the matrix.

Some portions of the bed are calcite cemented which is patchy and/or follows
small faults, indicating that it is secondary$diagenetic cementation.

The unit appears to be structureless and there are no visible signs of grading
throughout the bed.

Fine-to-medium grained, well sorted, sub-angular, quartz and lithic-rich
sandstone. The unit is relatively clean in terms of containing no shelly-fragments or
any larger clasts within the matrix.

Some portions of the bed is calcite cemented which is patchy and/or follows small
faults, indicating that it is secondary diagenetic cementation.

The unit appears to be structureless and there is no visible signs of grading
throughout the bed.

Additionally there are a number of very rare occurrences of 1-4mm, elongated
clasts of dark brown siltstone and shelly fragments which are slightly imbricated,
indicating some form of traction current present during some point within the
deposition of the bed.

Fine-to-medium grained, well sorted, sub-angular, quartz and lithic-rich
sandstone. The unit is relatively clean in terms of no shelly-fragments or any larger
clasts within the matrix.

Some portions of the beds are calcite cemented which is patchy and/or follows
small faults, indicating that it is secondary diagenetic cementation.

The unit appears to be structureless. The top portion of the bed grades into coarse-
to-very coarse grained sandstone of the same quality as the rest of the bed, with no
visible increase shelly fragments or larger clasts.

2101

2100

2101

Preserved Sample #14

92

81

14

Fine-to-medium grained, well sorted, quartz and lithic-rich, sub-angular
sandstone. The basal contact of this unit seems erosional, however the sediments
in the erosion cut are finer grained. This could indicate back-fill of a channel
cut/scour. The basal portion is in-filled with inclined laminae, which becomes
trough cross bedded once the erosional scour has been in-filled. The top of the
bed has some fining-upawards accompanied by some ripple-cross lamination.

2099

Preserved Sample #15

52

Very-fine grained, well sorted, angular, quartz-rich sandstone matrix with a high
proportion of argillaceous material. The unit is ripple-cross laminated and the
argillaceous, silt-grade components tends to drape the ripple-cross laminations.
The unit is sporadically biotubated, with a number of portions of ripple cross
bedding fabric being disrupted entirely.

There are a number of scattered, broken shelly bi-vavle fragments throughout the
succession. The basal contact is sharp.

Very-fine grained, well sorted, angular, quartz-rich sandstone matrix with a high
proportion of argillaceous material. The unit is heavily ripple-cross bedded and the
argillaceous, silt-grade components tends to drape the ripple-cross laminations.
The unit is sporadically biotubated, with a number of portions of ripple-cross fabric
being disrupted entirely.

There are a number of scattered, broken, shelly bi-vavle fragments throughout the
succession. The basal contact is sharp.

One portion of this bed contains a flat, elongated carbonaceous clasts and a
round, siderite nodule, along with an increased argillaceous component. This is
likely some form of small, short lived increase in terrigenous input associated with
elevated run-off. The siderite has likely grown around some detrital pieces of
organic matter brought in along with the woody matter that formed the
carbonaceous clast.

56

Preserved Sample #16

52

Very coarse-grained, very poorly sorted, quartz and lithic-rich, angular-to-sub-
angular sandstone. This bed contains a high proportion of partially broken shelly
fragments, intact shelly fragments and a high abundance of calcified worm
burrows.Additionally there are a number of 1-3cm diameter mud-clasts of siltstone
and mudstone within the matrix, which were almost certainly fully lithified prior to
entrainment.

The unit is structureless, apart from a very slight coarsening upwards.

Very coarse-grained, very poorly sorted, quartz and lithic-rich, angular-to-sub-
angular sandstone. This bed contains a high proportion of partially broken shelly
fragments, intact shelly fragments and a high abundance of calcified worm
burrows. Additionally there are a number of 1-3cm diameter clasts of siltstone and
mudstone within the matrix, which were almost certainly fully lithified prior to
entrainment.

The unit is structureless

Some portions of the bed have intact bi-valve shells that are oriented the wrong
way up, whereas in other units they have been observed to mostly be oriented the
correct way up.

Very coarse-grained, very poorly sorted, quartz and lithic-rich, angular-to-sub-
angular sandstone. This bed contains a high proportion of partially broken shelly
fragments, intact shelly fragments and a high abundance of calcified worm
burrows. Additionally there are a number of 1-3cm diameter clasts of siltstone and
mudstone within the matrix, which were almost certainly fully lithified prior to
entrainment.

The unit is structureless

Some portions of the bed has intact bi-valve shell that are oriented the wrong way
up, whereas in other units they have been observed to be oriented the correct way
up, in their life-positions.

The upper portion of the unit is heavily calcite cemented. The cementation is
patchy and therefore is likely to be secondary diagenetic cementation.
Additionally, there are a number of shelly-fragments which have been dissolved
within the matrix, most likely by the circulating diagenetic fluid, furthering the
notion that the cementation is purely secondary.

2097

2096

34

156

2095

68

Preserved Sample #17

4

Poorly sorted, medium-to-coarse grained coarsening upwards to coarse-to-very
coarse grained, sub-angular, quartz and lithic-rich sandstone. The sorting and the
angularity of the sequence becomes less mature as the bed coarsens upwards.
The basal contact of this unit is sharp. Additionally, there is a complete lack of
shelly fragments within the matrix, with only a couple of examples of broken, small
bi-valve shells scattered throughout.

Apart from the grading, the bed appears to be structureless.

27 Moderate-to-well sorted, sub-angular, quartz and lithic-rich, planar cross bedded
sandstone. There are minor amounts of calcified worm burrows within some of the
coarser-grained, cross-bedded laminae, but otherwise the unit is a relatively clean
sandstone.

10
Fine-to-medium grained, coarsening upwards into coarse grained, quartz and
lithic-rich, moderately sorted sandstone. The base of the bed is sharp and contains
ripple cross bedding that on the underside of the core appear to be sinusoidal in
nature. As the bed coarsens planar cross bedding develops, which eventually
becomes parallel laminated at the top of the unit where a few shelly-fragments are
also rafted.

12

Fine grained, coarsening upwards to coarse grained, moderate-to-well sorted,
quartz and lithic-rich sandstone. The unit contains strong parallel laminations,
depicted by increased argillaceous components within some of the laminae. The
upper portion contains, 1-4cm long, flattered mudclasts, which were likely non-
lithifed prior to entrainment.Additionally there is a concentration of k-feldspar grain
at the top of the bed.

2094

Preserved Sample #18

Fine grained, well sorted, quartz and lithic-rich, sub-angular sandstone. This unit is
ripple cross laminated, with well-formed ripple foresets, that are commonly draped
by argillaceous laminae.

Highly bioturbated unit of ripple cross bedded, fine grained sandstone.

3

6

5
Stacked fining-upwards sequences of well sorted, fine grained, fining upwards to
silt grade sandstone. The upper portion of the beds is ripple cross laminated.

2093

6

9

2
Heterolithic, inter-laminated, parallel laminated, dark brown, fine-grained
sandstone with fine grained, well sorted sandstones.

9

7

Bioturbated, fine-grained, well sorted, quartz and lithic-rich, ripple-cross bedded
sandstone.

19

Heterolithic, very fine-to-fine grained sandstone, containing parallel laminations of
darker brown, silt-to-very fine grained sandstone. This bed is also bioturbated, with
a number of different burrows that disrupt the primary fabric.

4
Low angle, cross bedded, well sorted, angular, quartz-rich sandstone

8

2092

2091

2093

2092

1.5 m Gap in core

14

Medium grained, fining upwards to fine grained, well sorted, sub-angular, quartz -
rich and lithic-rich sandstone. The unit it massive at the base and becomes
progressively more parallel laminated towards the top of the unit. The parallel
laminations contain high amounts of argillaceous material.Additionally, there are a
number of scattered mudclasts within the unit.

14

Fine-to-medium grained, well sorted, quartz-rich, sub-angular sandstone. The
base of this unit is massive, grading into parallel laminated sandstone and some
ripple cross lamination at the top of the bed. There is limited evidence
for$mudstone clast imbrication in the centre of the flow. The bed is partially
secondary diagenetic calcite cemented.

6

13

Well sorted, medium grained, fining upwards into very fine grained, sub-angular,
quartz and lithic-rich sandstone. The base is massive, which becomes parallel
laminated moving up the bed. The argillaceous content within the unit increases
upwards and the very top of the bed has a 1cm thick unit of ripple cross laminated
sandstone. The base is loaded, with the load-casts extending up to 1cm into the
underlying unit.

Preserved Sample #19

14

Fine-to-medium grained, fining upwards to very fine grained, well sorted, quartz-
rich sandstone. The unit contains a massively bedded basal section, with sporadic
parallel laminations, which are highly disrupted by bioturbation.

8

2090

Preserved Sample #20

52

2089

Preserved Sample #21

Fine grained, fining upward into very fine grained sequence of vertically stacked,
<2cm thick packages of well sorted, sub-angular, quartz-rich sandstone. The
basal portion of each unit is composed of massive sandstone, which develops into
parallel laminated and then ripple cross laminated sandstone.

Fine grained, fining upward into very fine grained sequence of vertically stacked,
<2cm thick packages of well sorted, sub-angular, quartz-rich sandstone. The
basal portion of each unit is composed of massive sandstone, which develops into
parallel laminated and then ripple cross laminated sandstone.

2087

2085

2083

2081

2079

2077

2075

2073

2071

2069

2067

2065

COS

2063

2061

2059.50

COS

2043

2043.7

Core #2
Top

Core #1
Top

Core #1
Base

Moderately sorted, very fine-grained, argillaceous sandstone, with minor
amounts of broken shelly fragments. The unit is variably ripple cross laminated
with parallel laminations also present.

Silt-grade, dark grey to black coloured, mudstones. This unit is sparsely
bioturbated, with much of the parallel laminations, ripple cross bedding intact.
Compared to lower units, this unit is much darker in colour, and does seem to have
a slightly higher argillaceous component. The less prevalent bioturbation, coupled
with the darker colouring might indicate a period of bottom water anoxia.

Bioturbated laminae tend to be associated with slightly coarser-grained, fine-
grained sandstone laminae (1-2mm in thickness), which might indicate that these
coarser-grained laminae also brought in the fauna from higher up the shelf. These
fauna were then able to live for a short while, before suffering under the anoxic
bottom waters. Bottom water anoxia might also indicate a slightly deeper water
environment, but still on the shelf.

The well-formed, 1-2cm, finely-bedded heterolithic sequence seems to become
lost at this point. This is also accompanied by a slight fining in the overall grain size
within the stacked heterolithic sequence. The dominant structures are a mixture of
ripple cross lamination and parralel lamination. The unit above is highly
bioturbated

Thinly-bedded, 1-2cm thick beds of fine grained, heterolithic sediment. The
coarser-grained beds have sharp contacts with the underlying argillaceous, very
fine grained sandstones. These bed-contacts exhibit load casts at the base in
many of the examples. The slightly coarser-grained units fine upwards and tend to
form a mixture of parallel laminations and ripple cross laminations towards the
tops of the bed. This is indicative of fluidised, waning-flow conditions.

Thinly-bedded, 1-2cm thick beds of fine grained, heterolithic sediment. The
coarser-grained beds have sharp contacts with the underlying argillaceous, very
fine grained sandstones. These bed-contacts exhibit load casts at the base in
many of the examples. The slightly coarser-grained units fine upwards and tend to
form a mixture of parallel laminations and ripple cross laminations towards the
tops of the bed. This is indicative of fluidised, waning-flow conditions.

Thinly-bedded, 1-2cm thick beds of fine grained, heterolithic sediment. The
coarser-grained beds have sharp contacts with the underlying argillaceous, very
fine grained sandstones. These bed-contacts exhibit load casts at the base in
many of the examples. The slightly coarser-grained units fine upwards and tend to
form a mixture of parallel laminations and ripple cross laminations towards the
tops of the bed. This is indicative of fluidised, waning-flow conditions.

COS

Thomas Dodd
2016
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Ryazanian-Valangian transition.
Systematophora palmula.

Mid Volgian to Ryazanian.
Cribroperidinium hansenii.

Mid Volgian to Ryazanian.
Cribroperidinium hansenii.

Mid Volgian to Ryazanian.
Cribroperidinium hansenii.

Mid Volgian to Ryazanian.
Cribroperidinium hansenii.

Mid Volgian to Ryazanian.
Cribroperidinium hansenii.
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Mid Volgian.
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Mid Volgian.
Muderongia simplex (‘sp. A’)
and Systematophora palmula.

Mid Volgian.
Muderongia simplex (‘sp. A’).

Mid Volgian.
No key marker.

Mid Volgian.
Senoniasphaera jurassica.
Mid Volgian.
Senoniasphaera jurassica.

Mid Volgian.
.?Systematophora palmula

Mid Volgian.
No key marker.

Mid Volgian.
andCribroperidinium gigas

.Cribroperidinium hansenii

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
.Cicatricosisporites

Early to Mid Volgian.
.Cicatricosisporites

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Early to Mid Volgian.
No key marker.

Indeterminate.
No key marker.

Indeterminate.
No key marker.

Indeterminate.
No key marker.

Indeterminate.
No key marker.

Indeterminate.
No key marker.

Indeterminate.
No key marker.

Indeterminate.
No key marker.



Appendix 9.

Sedimentary and Palynological 

Summary Log Well 204/28-1



204/28-1

204/28-1

A
s
s
o

.

F
a

c
ie

s
.

Lith. Structure
Photo
No.

Description and notes
Bed

Thickness
(cm)

Ichnofacies

C
ry

s
t

c
la

y

s
ilt

g
ra

n
u
le

p
e
b
b
le

c
o
b
b
le

b
o
u
ld

e
r

M
u
d

W
a
c
k
e

P
a
c
k

G
ra

in

B
o
u
n
d

F
lo

a
t

R
u
d

B
a
ff
le

B
in

d

F
ra

m
e

sand

Carbonates

vf f m c vc

Reef

Depth
(m)

A
s
s
o

.

F
a

c
ie

s
.

Lith.
Depth

(m)
Photo
No.

Description and notes

Bed
Thickness

(cm)

Ichnofacies

Date:

Logger:

1940

1939

1938

1937

1936

1935

1933

1932

1931

1930

1929

1928

1926

1925

1924

1923

1922

1921

1920

1916

1915

Core starts at
1939.60m

27

40

5

Fine grained, well sorted, quartz-rich, sub-angular-to-sub-rounded sandstone
matrix. The bed is clast-rich, with the upper portion of the bed consisting of a single,
large, 28cm-wide, lithic clast. The smaller, 0.5-1cm wide clasts are both lithic and
granitic and are sub-rounded-to-rounded in nature.

One of the larger clasts is composed of another clast-supported conglomerate,
with a siliceous-appearing, clay-to-silt grade, poorly sorted matrix. This clast is
rounded in nature. The basal contact of the bed is missing due to the bottom of the
core.

The sample is small, but from the limited examples of matrix-clast relationships,
this unit can be considered as being matrix-supported.

Fine grained, very well sorted, quartz-rich, sub-rounded massively bedded
sandstone. The basal contact is sharp.

30

Fine grained, well sorted, quartz-rich with minor k-feldspar, sub-angular-to-sub-
rounded sandstone. The sandstone is clast-poor.

The basal contact of the bed is absent due to the underlying preserved sample, but
could conceivably be a continuation of the fine grained sandstone below.

The unit contains weakly-developed, parallel laminations and is otherwise
massively bedded. The upper portion of the bed is calcite cemented, with the lower
boundary of the cement being patchy, indicating that it is secondary, diagenetic
calcite cement.

72

Fine grained, poor-to-moderately sorted, sub-angular, quartz-rich and minor k-
feldspar and lithics sandstone matrix. The unit is clast-rich, with a number of
scattered, 2-15cm wide, lithic, sub-angular-to-sub-rounded clasts.

The unit is clast-supported, with a poorly sorted matrix. The poor sorting arises due
elevated amount of coarse-to-very coarse grade, sub-angular quartz, k-feldspar
and other lithic grains dispersed within the matrix.

The lower bed-boundary is sharp, as is the upper boundary.

No structuring is observed in this bed.

6

87

Fine grained, very well sorted, quartz-rich, sub angular sandstone in the basal
portion of the bed. This coarsens upwards into a coarse-grained, sub angular-to-
sub rounded, quartz-rich, moderately sorted sandstone in the upper portion of the
bed.

The unit is massively bedded in the lower portion. The middle-to-upper portions
develop into weakly-formed, trough cross bedded sandstones. The upper portion
of the bed is weakly parallel laminated. The basal contact is sharp, as is the upper
contact.

The upper portion of the bed contains an elevated proportion of 0.5-1cm wide, sub-
rounded, lithic clasts within the matrix. There is a complete lack of graniotidal
clasts in this bed.

10

19

49

24

5

12

Fine-to-medium grained, coarsening upwards to coarse grained, quartz-rich, well
sorted, becoming moderately sorted, sub-rounded sandstone.

The basal contact of the unit is sharp and the unit appears to be massively bedded.
The upper contact is also sharp and the upper 2-3cm of the bed contains 1-3mm
wide, sub-angular, quartz and lithic, clasts scattered throughout.

Fine-to-medium grained, well sorted, quartz-rich, sub-rounded sandstone.

The lower portion of the bed appears to be massively bedded. The middle-to-
upper portions of the unit contain poorly-formed trough cross bedding, which is
only visible in the aligning of a number of 1-2mm wide, quartz and lithic, sub-
angular clasts within the matrix.

The basal and upper contacts are both sharp, signified by an abrupt change in
grain size.

Fine grained, well-to-very well sorted, quartz-rich, clean sandstone. The bed is
parallel laminated. The basal contact is sharp and there are a number of
scattered, 1-4mm wide, sub-rounded lithic clasts in the basal portion, indicating
that they were likely re-worked from the underlying bed.

Coarse-grained, poorly sorted, quartz and lithic rich, clast-rich, massive
sandstone.

Medium grained, well sorted, quartz-rich, sub-rounded clean sandstone. This unit
is massively bedded, with no visible evidence for structuring. The unit is clast poor
and well sorted.

54

56

9

24

1

18

20

Fine-to-medium grained, coarsening upwards to coarse-to-very coarse grained,
moderate-to-well sorted, becoming poor-to-moderately sorted, quartz-rich, sub-
angular sandstone.

The basal and upper contacts are sharp and the bed is filled with poorly formed
trough cross bedding. The upper portion of the bed could be low-angle planar
cross bedded, but due to the coarse-grained nature, it is difficult to determine.

The lower portion of the bed is clast-poor, but the upper portion of the bed
containing an upwards-increasing percentage of rounded-to-well rounded, 0.5-
1cm wide, lithic and quartz clasts. The rounding is particularly pronounced. Clast
size and rounding increases upwards along with matrix grain size.

The upper portion of the bed is calcite cemented. This is patchy cementation,
indicating secondary diagenetic origin.

Very fine-to-fine grained, very well sorted, quartz-rich, parallel laminated
sandstones. There is a small amount of argillaceous material in this bed, which
acts to highlight the parallel laminations. The unit is heavily calcite cemented.

Coarse grained, fining upwards to fine-to-medium grained, poor-to-moderately
sorted, becoming well sorted, sub-rounded, quartz and lithic-rich sandstone. The
matrix has minor amounts of k-feldspar in this bed.

The basal contact is erosive, into the underlying very-fine grained sandstones. The
basal 1-2cm contains large, 1-2cm wide, rounded lithic clasts, which disappear
along with the fining upwards. The bed contains poorly-developed trough cross
bedding, with only the alignment of some of the larger clasts suggesting at the
structuring. The unit is heavily calcite cemented.

Fine-to-medium grained, well sorted, quartz-rich, sub-rounded sandstone.

The lower portion of the bed is massively bedded. The upper portion of the unit
contains poorly-developed trough cross bedding, which is highlighted by a number
of sub-rounded lithic clasts within the matrix which align along structuring.

The basal contact of the bed is missing due to the underlying preserved sample
and the upper contact of the bed is sharp.

Fine grained, well-to-very well sorted, quartz-rich, sub-rounded sandstone. This
unit is massively bedded and is particularly clast-poor compared to the
surrounding sandstones. Core samples are broken and fragmented.

The lower portion of the bed is patchily cemented with calcite, indicating
diagenetic origin.

Fine grained, well sorted, quartz rich, sub-rounded sandstone. The unit is devoid
of larger clasts and is massive in nature.

The middle portion of the bed contains poorly-formed parallel laminations, with
silt-grade laminations highlighting the structuring. The lower set of parallel
laminations appears to be de-watered or soft sediment deformed, forming uneven
laminae.
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Medium-to-coarse grained, poor-to-moderately sorted, quartz-rich with minor
lithic grains, sub-rounded sandstone. The bed is clast-rich, with a high
concentration of 0.3-1cm wide, rounded, lithic clasts scattered within the matrix.

The unit is cross bedded, with the cross bedding most likely pertaining to trough
cross bedding. The upper and lower bed contacts are sharp.
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30

Fine grained, well sorted, quartz-rich, sub-rounded sandstone. The unit appears to
be massively bedded.

Within the bed there are 5-8cm wide blocks of the fine grained sandstone that have
been fractured such that they have angular sides, indicating that the sandstone
was lithified prior to fracturing. In between the blocks, the fractures are filled with a
poorly sorted, medium-to-coarse grained, quartz and lithic-rich sandstone. This
most likely represents a small fault/fracture.

Fine grained, well sorted, quartz-rich, sub-rounded sandstone. The bed is
massively bedded.

The unit contains a high proportion of 1-2mm long, highly broken shelly fragments,
most of which have been replaced, leaving vuggy shell-casts within the matrix. The
matrix contains patchy splotches of medium grained sandstones which are oil
stained, indicating elevated porosity. These could represent back-filling of
burrows, implying that bed is bioturbated.
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2016

4
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Fine grained, well sorted, quartz-rich, sub-angular, clean sandstone.

The unit contains trough cross bedding, with the troughs displaying preferentially
sorting of large, rounded, igneous-lithic clasts. The basal contact of the bed is
sharp with the underlying sandstones and marked only by a immediate jump in
grain size. The upper contact is sharp and is marked by a change in matrix grain
size and clast density of the overlying bed.

Fine grained, well sorted, quartz-rich, sub-angular, clean sandstone.

The unit is massively bedded, with no evidence for structuring. There are a number
of small, 0.1-3cm wide, rounded, scattered lithic clasts within the matrix and these
do not form along any structures within the bed.

The basal contact of the bed is sharp with the underlying sandstones and marked
only by a immediate jump in grain size. The upper contact is sharp and is marked
by a change in matrix grain size.

Medium grained, well sorted, quartz-rich, sub-angular, clean sandstone.

The unit is massively bedded, with no evidence for structuring.

Fine grained, well sorted, quartz-rich, sub-angular, clean sandstone. The unit is
massively bedded. The bed contains poorly-formed parallel laminations.

The basal contact of the bed is sharp with the underlying sandstones and marked
only by a immediate jump in grain size. The upper contact is sharp and is marked
by a change in matrix grain size and clast density of the overlying bed.

Fine grained, well sorted, quartz-rich, sub-angular, clean sandstone.

The unit is massively bedded, with no evidence for structuring. There are a number
of small, 1mm wide, rounded, scattered lithic clasts within the matrix and these do
not form along any structures within the bed.

The basal contact of the bed is sharp with the underlying sandstones and marked
only by a immediate jump in grain size. The upper contact is sharp and is marked
by a change in matrix grain size and clast density of the overlying bed.

Coarse grained, well sorted, quartz-rich, sub-angular, matrix-supported
conglomerate. The clast component comprises sub-rounded-to-rounded lithic
clasts, which show no structuring or sorting and are scattered. The basal contact of
the bed is sharp, as is the upper contact. The unit is calcite cemented.

Coarse grained, well sorted, quartz-rich, sub-angular matrix. There are a number
of scattered clasts within the sandstone. These comprise sub-rounded-to-rounded
lithic clasts, which display no structuring or sorting and are scattered. The basal
contact of the bed is sharp, as is the upper contact.

Medium grained, moderately sorted, becoming moderate-to-well sorted, quartz-
rich sandstone. The bed is igneous-lithic clast-rich and whilst there is no grading
within the matrix, sorting can be observed within the clast component.

The basal contact is erosive into the underlying fine grained sandstones and is
filled with a concentration of 2-5cm wide, rounded, igneous-lithic clasts. These
become 0.5-1cm wide at the top of the bed and remain rounded throughout.

Fine grained, coarsening upwards to medium-to-coarse grained, well sorted,
becoming moderately sorted, quartz-rich sandstone.

The basal and upper contacts are sharp, marked by immediate changes in matrix
grain size. The only evidence for structuring within the bed is represented by
tentative de-watering structures in the central portion of the unit. The upper 1-2cm
of the bed is igneous-lithic clast-rich, which accompanies the coarsening upward
trend.

Very fine grained, argillaceous-rich, well sorted, sub-rounded, quartz-rich
sandstone. The unit contains cross bedding, however, the thin-nature can only
result in a tentative interpretation of trough cross bedding. There are a number of
1mm wide, lithic, sub-rounded clasts scattered in some laminae and not others.

Medium grained, poor-to-moderately sorted, quartz-rich, sub-rounded sandstone.
The unit is igneous-lithic clast-rich, with a number of 1-2cm wide, rounded clasts
scattered throughout the matrix.

The basal contact is erosive into the underlying cross-bedded unit. There is no
evidence for sorting in either the matrix or the clasts and no structuring. The bed is
massively bedded.

Very fine-to-fine grained, very well sorted, quartz-rich, sub-angular clean
sandstone.

The unit is massively bedded, with no evidence for internal structuring. The lower
contact of the unit is sharp, marked only by an immediate jump in grain size. The
upper contact is erosional, with medium grained, moderately sorted, clast-rich
sandstone cutting down into this unit.

Very fine-to-fine grained, very well sorted, quartz-rich, sub-angular clean
sandstone.

The unit is massively bedded, with no evidence for internal structuring. The upper
and lower contacts of the unit are sharp, marked only by an immediate jump in
grain size.

Very fine-to-fine grained, very well sorted, quartz-rich, sub-angular clean
sandstone.

The unit is massively bedded, with no evidence for internal structuring. The upper
and lower contacts of the unit are sharp, marked only by an immediate jump in
grain size.

Fine grained, very well sorted, quartz-rich, sub-angular clean sandstone.

The unit is massively bedded, with no evidence for internal structuring. The lower
contact of the unit is absent due to the underlying preserved sample, whilst the
upper contact is sharp.

Medium grained, very well sorted, quartz-rich, sub-angular clean sandstone.

The unit is massively bedded, with no evidence for internal structuring. The lower
and upper contacts are absent due to the underlying and overlying preserved
sample.

The unit contains a few examples of 1-2cm wide, rounded, igneous-lithic clasts,
which are sporadically scattered within the matrix.

Fine grained, very well sorted, quartz-rich, sub-angular clean sandstone.

The unit is massively bedded, with no evidence for internal structuring. The lower
contact of the unit is sharp, marked only by an immediate jump in grain size. The
upper contact is absent due to it being the top of the core.

Fine grained, very well sorted, quartz-rich, sub-angular clean sandstone.

The unit is massively bedded, with no evidence for internal structuring. The lower
contact of the unit is sharp, marked only by an immediate jump in grain size. The
upper contact is absent due to the change in core barrel at this point.

Medium grained, poor-to-moderately sorted, quartz-rich, clast-rich sandstone.
Both the basal and upper contacts are sharp. The unit is massively bedded, with
no evidence for structuring or sorting within the matrix or the clast distribution.

Medium grained, poor-to-moderately sorted, quartz-rich, clast-rich sandstone.
The upper bed contact is sharp, whilst the lower bed contact is absent as a result of
the underlying preserved sample. The unit is massively bedded, with no evidence
for structuring or sorting within the matrix or the clast distribution.

Medium grained, poor-to-moderately sorted, quartz-rich, clast-rich sandstone.
Both the basal and upper contacts are sharp. The unit is massively bedded, with
no evidence for structuring or sorting within the matrix or the clast distribution.

Medium grained, poor-to-moderately sorted, quartz-rich, clast-rich sandstone.
Both the basal and upper contacts are sharp. The unit is massively bedded, with
no evidence for structuring or sorting within the matrix or the clast distribution.

Fault?

Coarse grained, poor-to-moderately sorted, quartz-rich, clast-rich sandstone.
Both the basal and upper contacts are sharp. The unit is massively bedded, with
no evidence for structuring or sorting within the matrix or the clast distribution.

Medium grained, poor-to-moderately sorted, quartz-rich, clast-rich sandstone.
Both the basal and upper contacts are sharp. The unit is massively bedded, with
no evidence for structuring or sorting within the matrix or the clast distribution.
Additionally, the unit is calcite cemented.

Medium-to-coarse grained, poor-to-moderately sorted, quartz-rich, clast-rich
sandstone. Both the basal and upper contacts are sharp. The unit is massively
bedded, with no evidence for structuring or sorting within the matrix or the clast
distribution.

Medium grained, poor-to-moderately sorted, quartz-rich, clast-rich sandstone.
The basal contact is sharp, whilst the upper contact is absent due to the overlying
preserved sample. The unit is massively bedded, with no evidence for structuring
or sorting within the matrix or the clast distribution.

Coarse grained, poor-to-moderately sorted, quartz-rich, clast-rich sandstone.
Both the basal and upper contacts are sharp. The unit is de-watered , with no other
evidence for structuring or sorting within the matrix or the clast distribution.

Fine-to-medium grained, fining upwards to very fine grained, moderately sorted,
becoming well sorted, quartz-rich, sub-angular-to-sub rounded sandstone.

The basal contact of the bed is sharp, as is the upper contact. The bed is
structurally massively bedded, but does contain normal grading of the matrix.

The bed is igneous-lithic clast-rich in the lower-to-middle portions of the bed. The
clasts within this portion also display grading, with larger, 1-2cm wide, rounded
clasts at the base, becoming 0.5-1cm ride, rounded, igneous-lithic clasts in the
middle. The clasts are nearly absent in the upper portion of the bed.

Fine-to-medium grained, fining upwards to very fine grained, moderately sorted,
becoming well sorted, quartz-rich, sub-angular-to-sub rounded sandstone. The
basal contact of the bed is sharp, as is the upper contact. The bed is structurally
massively bedded, but does contain normal grading of the matrix.
The bed is igneous-lithic clast-rich in the lower-to-middle portions of the bed. The
clasts within this portion also display grading, with larger, 1-2cm wide, rounded
clasts at the base, becoming 0.5-1cm ride, rounded, igneous-lithic clasts in the
middle. The clasts are nearly absent in the upper portion of the bed.

The lower portion of the bed is coarse-grained, poorly sorted, clast-rich, quartz-
rich and sub-angular-to-sub-rounded. This rapidly fines-upwards to fine grained,
well sorted, slightly argillaceous-rich, quartz-rich, sub-angular sandstone in the
upper portion of the bed.

The lower contact is erosive and is filled with the coarse grained, poorly sorted,
pebble lag. The upper contact is sharp.

The majority of the lower-to-middle portion of the bed is massively bedded. The
middle-to-upper portions of the unit contains poorly-formed parallel laminations,
which are highlighted by slightly elevated argillaceous contents within the matrix.

The lower portion of the bed is coarse-grained, poorly sorted, clast-rich, quartz-
rich and sub-angular-to-sub-rounded. This rapidly fines-upwards to fine grained,
well sorted, quartz-rich, sub-angular sandstone in the upper portion of the bed.

The lower contact is erosive and is filled with the coarse grained, poorly sorted,
pebble lag. The upper contact is sharp.

Apart from the coarse-grianed basal pebble lag, the bed is massively bedded.

The lower portion of the bed is coarse-grained, poorly sorted, clast-rich, quartz-
rich and sub-angular-to-sub-rounded. This rapidly fines-upwards to fine grained,
well sorted, quartz-rich, sub-angular sandstone in the upper portion of the bed.

The lower contact is erosive and is filled with a coarse grained, poorly sorted,
pebble lag. The upper contact is sharp.

Apart from the coarse-grianed basal pebble lag, the bed is massively bedded. The
bed is also calcite-cemented.

Fine grained, very well sorted, quartz-rich, sub-angular-to-sub-rounded, clean
sandstone.

Both the basal and upper bed contacts are sharp, with no evidence for down-
cutting. The bed contacts are therefore marked by a sharp and immediate change
in matrix grain size.

The unit is massively bedded, with no evidence for structuring. The unit is heavily
oil stained. The unit is particularly clast-poor and much better sorted than in other
portions of the core.

Fine grained, very well sorted, quartz-rich, sub-angular-to-sub-rounded, clean
sandstone. Both the basal and upper bed contacts are sharp, with no evidence for
down-cutting. The bed contacts are therefore marked by a sharp and immediate
change in matrix grain size.

The unit is massively bedded, with no evidence for structuring. The unit is heavily
oil stained. The unit is particularly clast-poor and much better sorted than in other
portions of the core.

Fine grained, very well sorted, quartz-rich, sub-angular-to-sub-rounded, clean
sandstone. Both the basal and upper bed contacts are sharp, with no evidence for
down-cutting. The bed contacts are therefore marked by a sharp and immediate
change in matrix grain size.

The unit is massively bedded, with no evidence for structuring. The unit is heavily
oil stained. The unit is particularly clast-poor and much better sorted than in other
portions of the core.

Fine grained, very well sorted, quartz-rich, sub-angular-to-sub-rounded, clean
sandstone. Both the basal and upper bed contacts are sharp, with no evidence for
down-cutting. The bed contacts are therefore marked by a sharp and immediate
change in matrix grain size.

The unit is massively bedded, with the only structuring present pertaining to
poorly-formed water escape structures. The unit is heavily oil stained. The unit is
particularly clast-poor and much better sorted than in other portions of the core.

Fine grained, very well sorted, quartz-rich, sub-angular-to-sub-rounded, clean
sandstone.

Both the basal and upper bed contacts are sharp, with no evidence for down-
cutting. The bed contacts are therefore marked by a sharp and immediate change
in matrix grain size.

The unit is massively bedded, with no evidence for structuring. The unit is heavily
oil stained. The unit contains a few examples of scattered, 1cm wide, igneous-lithic
clasts. However, these appear to be isolated occurrence within the bed.

Very fine-to-fine grained, very well sorted, quartz-rich, sub-angular-to-sub-
rounded, clean sandstone.

Both the basal and upper bed contacts are sharp, with no evidence for down-
cutting. The bed contacts are therefore marked by a sharp and immediate change
in matrix grain size.

The unit is massively bedded, with no evidence for structuring. The unit is heavily
oil stained. The unit is particularly clast-poor and much better sorted than in other
portions of the core.

Very fine-to-fine grained, very well sorted, quartz-rich, sub-angular-to-sub-
rounded, clean sandstone.

Both the basal and upper bed contacts are sharp, with no evidence for down-
cutting. The bed contacts are therefore marked by a sharp and immediate change
in matrix grain size.

The unit is massively bedded, with no evidence for structuring. The unit is heavily
oil stained. The unit is particularly clast-poor and much better sorted than in other
portions of the core.

Fine grained, well-sorted, quartz-rich, slightly argillaceous, sandstone. The lower
portion of the bed is massive, becoming ripple cross bedded in the upper 1cm.

Fine grained, coarsening upwards to fine-to-medium grained sandstone. The
lower portion is massive, becoming parallel laminated in the upper 1cm.

Medium grained, moderately sorted, quartz-rich, sub-angular sandstone. The unit
contains a number of scattered, 1-2cm wide, sub-rounded, igneous-lithic clasts.

The bed contains a mixture of parallel laminations and irregular, wavy-appearing
streaks within the matrix, which represent soft-sediment deformation and/or water
escape structures. The upper 1cm of the bed is particularly well parallel laminated.

Coarse grained, fining-upwards to very fine grained, moderately sorted, quartz-
rich, sub-angular sandstone.

The basal contact of the bed is erosive, whilst the upper contact is sharp. The bed
is massively bedded, apart from the upper 2cm of the unit where ripple cross
bedding develops in the very fine grained sandstones.

The unit is also igneous-lithic clast-rich, with a number of 1cm wide, rounded
clasts. These show a slight grading within the clasts size, with slightly larger, 1cm
wide clasts in the basal portion, becoming 0.2-0.6cm wide in the lower to middle
portion. The upper portion of the bed is clast poor.

Silt-to-very fine grained, parallel laminated, argillaceous sandstone.

Fine grained, coarsening upwards to medium grained, moderately sorted,
becoming poor-to-moderately sorted, quartz-rich, shell-rich sandstone. The unit
contains a high proportion of broken and intact bi-valve shells, along with an
elevated occurrence of 0.3cm, rounded granitic clasts. The bi-valve shells are in
both the right way up and upside-down orientations. Calcite cemented.

Fine grained, well sorted, quartz-rich, sub-angular sandstone. The unit rapidly
coarsens upwards into a coarse-grained, moderate-to-well sorted, shell-rich
sandstone in the upper 5cm of the bed.

The lower contact of the unit is sharp and the basal fill contains a number of bi-
valve shells. The unit is massively bedded in the lower and middle portions of the
bed. The upper 2cm of the unit contains poorly-formed ripple cross bedding.
The unit is heavily calcite cemented.

Very fine-to-fine grained, moderately sorted, quartz-rich sandstone. There is
evidence for mixing of the sediment, with some differential oil staining showing
burrowing and bioturbation. The bed is calcite cemented.

Medium grained, poor-to-moderately sorted, clast-rich, quartz-rich, sub-angular
sandstone.

The basal contact of the bed is erosive into the underlying fine grained
sandstones. Clasts within this bed are rounded and are composed of igneous-
lithic lithologies. The bed is calcite cemented.

Medium grained, fining-upwards to fine grained, moderately sorted, becoming
well sorted, quartz-rich sandstone. The bed contains an erosive scour, which is
filled with a shell-rich, parallel laminated fill. The upper portion of the bed cleans
upwards.

Coarse grained, fining upwards to medium grained, moderately sorted, becoming
well sorted, quartz-rich, sub-rounded sandstone.

The basal contact of the bed is sharp, whilst the upper contact is absent as a result
of the overlying preserved sample. The bed contains some examples of poorly-
formed parallel laminations, but is otherwise massively bedded.

The lower 2-3cm of the bed contains an elevated proportion of the <1cm wide,
rounded, igneous-lithic clasts, which become absent in the middle-to-upper
portion of the bed.

Very fine grained, quartz-rich, bioturbated, sub-angular sandstones.

Fine-to-medium grained, fining upwards to fine grained, moderately sorted,
becoming moderate-to-well sorted, quartz-rich, sub-rounded sandstone. The
basal contact of the bed is erosive and is filled with an igneous-lithic, sub-angular-
to-sub rounded, clast-rich lag. The clasts are 2cm wide in the basal section and
become smaller, <1cm wide clasts within the rest of the bed.

Fine grained, moderate-to-well sorted, quartz-rich, sub-rounded, sandstone.

The bed contains trough cross bedding, with a number of 1cm wide, rounded,
igneous-lithic clasts preferentially aligning along some of the troughs. The upper
portion of the unit appears to be massive. Both the basal and the upper bed
contacts are sharp.

Fine-to-medium grained, moderately well sorted, quartz-rich, sub-rounded
sandstone. The basal portion of the bed contains parallel laminations which are
highlighted by an elevated argillaceous content. The bed base is sharp, marked by
a change is grains size and inclusion of clasts within the matrix. The clasts are
igneous-lithic clasts, which are rounded and <1cm in width.

Fine-to-medium grained, moderate-to-well sorted, quartz-rich, sub-rounded
sandstone.

The basal contact is sharp, whilst the upper bed contact is absent as a result of the
overlying preserved sample.

The unit contains scattered, 1-2cm wide, sub-angular and sub-rounded, igneous-
lithic clasts. These are in no particular orientation. The unit is massively bedded.

Additionally, the bed is calcite cemented, which is patchy, indicating secondary
diagenetic origins.

Fine grained, moderate-to-well sorted, quartz-rich, sub-rounded sandstone. The
basal contact is sharp, whilst the upper bed contact is absent as a result of the
overlying preserved sample. The unit contains scattered, 1-4cm wide, sub-angular
and sub-rounded, igneous-lithic clasts. These are in no particular orientation. The
unit is massively bedded. Additionally, the bed is calcite cemented, which is
patchy, indicating secondary diagenetic origins.
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Preserved Sample #1

3000

Preserved Sample #2

Preserved Sample #4
2992

Preserved Sample #3

Preserved Sample #5

Preserved Sample #6

Preserved Sample #7

Preserved Sample #8

2977

Preserved Sample #9

Preserved Sample #10

Preserved Sample #11

2967

Preserved Sample #12

Preserved Sample #13

Preserved Sample #14

Preserved Sample #15

Medium grained, moderate-to-well sorted, dark reddy-brown, sub-angualr, quartz
rich sandstone.

There are scattered, 5-10mm long, sub angular-to-sub rounded lithic clasts within
the otherwise well sorted matrix.

Structuring is dominantly parallel laminated, although the core samples are highly
broken and there remains some uncertainty within the interpretation of the
structuring.

Some portions of the bed are bleached and this bleaching is in an irregular patten,
similar to that of what would be produced by bioturbation. Bleaching could
therefore represent preferential sorting by burrowing fauna and then replacement
of cements in the better sorted, back-filled burrows.

Silt grade, homogenous, dark reddy/brown siltstone. The bed contains an
elveated proportion of mica in the otherwise silty matrix.

125

6

32

Fine grained, well sorted, sub-angular-to-sub-rounded, quartz-rich sandstone.
The unit is a darker shade of red than compared with other sandstones. This is
likely a result of a high amount of dark grey, argillaceous material in the matrix. This
dark grey argillaceous matrix tends to drape the structuring within the bed which is
mainly composed of trough cross bedding.

The basal contact is sharp and non erosive.

18

Fine-to-medium grained, poorly-to-moderately sorted, sub-rounded, quartz and
feldspathic-rich sandstone. The unit contains a number of 6-10mm wide, sub-
rounded clasts of lithic nature which are scattered throughout the bed.

The unit is cross bedded, with the foresets being of high angle and therefore planar
in nature. The basal contact is sharp and slightly erosive.

48

Moderately sorted, fine-to-medium grained, quartz and lithic rich, sub-rounded
dark red sandstone. The bed contains a high proportion of larger, 1-2 cm sub-
rounded-to-rounded clasts of both quartz and granitoide composition.

The bed is low-angle planar cross bedded, with a slightly finer grained,
argillaceous drape cover the foresets.

The clasts aren’t graded, but tend to sort in size along the forests planes. The basal
contact is sharp, but non erosive.

13

Fine-to-medium grained, well sorted, planar cross bedded sandstones. The
planar cross bedding is highlighted by alternations of medium grained sandstone
and fine grained sandstone. This unit is clast-poor compared to underlying beds.

69

Fine-to-medium grained, well sorted, quartz and feldspathic, sub-angular-to-sub
rounded reddy-brown sandstone.

In terms of clasts, the bed is relatively sparse, with only a few examples of 2-3cm,
sub-rounded lithic clasts littered throughout the bed.

The unit contains low-angle planar cross bedding, depicted by sorting between the
different foresets. Some of the foresets contain argillaceous drapes.

13

Medium-to-coarse grained, well sorted, planar cross bedded sub-angular reddy-
brown sandstone. The planar cross bedded foresets are highlighted by a few
variations in grain-size and sorting along the foreset planes. This unit contains a
moderate amount of 1-8mm wide lithic clasts within the otherwise well sorted
matrix. The bed base is erosive.

29

Medium grained, well sorted, sub-rounded, quartz and feldspathic-rich,
sporadically argillaceous sandstone.

The unit is devoid of clasts.

The bed contains planar cross bedding, with the foresets depicted by argillaceous
drapes on the foreset planes. The upper-most unit fines upwards into a fine-to-
medium grained, better sorted, massive sandstone.

24

Medium-to-coarse grained, fining upwards into fine grained, poor-to-moderately
sorted, sub-angular-to-sub-rounded, quartz and feldspathic-rich, clast-rich
sandtone.

The clasts are scattered throughout the bed with no grading and are composed of
rounded, lithic fragments, large clasts of quartz and granite.

The bed is planar cross bedded, with the foreset angle increasing towards the top
of the bed. The upper, finer-grained portion has a higher argillaceous content
within the matrix.

Fine-to-medium grained, poor-to-moderately sorted, sub-angular-to-sub-
rounded, quartz and feldspathic-rich, clast-rich sandtone.

The clasts are scattered throughout the bed with no grading and are composed of
rounded, granite.

The bed is planar cross bedded, with the foreset angle increasing towards the top
of the bed.

55

Fine-to-medium grained, well sorted, quartz and feldspathic-rich, sub-angular-to
sub-rounded sandstone. The bed is particularly clast-rich at the base, with large,
2-10cm wide, rounded, lithic, granitoid and quartz clasts.

The bed contains both low-angle and planar cross bedding. The middle of the bed
is particularly clean in terms of no argillaceous material or larger clasts within the
matrix.

The upper portion of the bed contains a second appearance of 2-4cm wide,
rounded, granitoid clasts, along with a fining-upwards to fine grained sandstone
and additionally an increase in the argillaceous component of the matrix, which
drapes the cross bedded foresets.

88

Medium grained, well sorted, sub-rounded, quartz and feldspathic-rich sandstone.

The basal contact is sharp and slightly erosive and is filled with a clast-rich,
medium-to-coarse grained sandstone. The larger clasts are mainly composed of
rounded lithics and a few dark-brown, silt grade, elongated mud-clasts. There is a
high proportion of large, 2-5cm wide, granitoide/K-feldspar clasts in this lower
section of the unit.

The main bed is composed of well sorted sandstone and these form a range of low-
angle to planar cross bedding. This section is relatively clean and contains little in
the way of argillaceous material or clasts.

The upper portion of the bed fines upwards into a fine grained, moderately sorted
sandstone.

Low-angle cross bedded, well sorted sandstone.

12

Very fine-to-fine grained, moderately sorted, quartz and feldspathic-rich, sub-
rounded sandstone.

The unit is parallel laminated with some poorly-formed ripple laminations and is
occasionally silty.

43

13

151

Fine-to-medium grained, very well sorted, sub-angular-to-sub-rounded, quartz
and feldspathic-rich sandstone. The bed is particularly clean in terms of containing
little-to-no large clasts or argillaceous component within the matrix.

The base of the unit is erosional and the fill of the base is poorly cemented.

The unit has very little in the way of structuring and is largely massively bedded.
The middle portion of the unit has some poorly-formed planar cross bedding, but
this seems to be distorted by bioturbation or by soft-sediment deformation.

Fine-to-medium grained, very well sorted, sub-angular-to-sub rounded, quartz
and feldspathic-rich sandstone. The bed is particularly clean in terms of containing
little-to-no large clasts or argillaceous component within the matrix.

The base of the unit is erosional and the fill of the basal section is poorly cemented.

The unit has very little in the way of structuring and is largely massive. The middle
portion of the unit has some poorly-formed planar cross bedding.

127

Fine-to-medium grained, fining upward into fine grained, well sorted, sub-
rounded, quartz and feldspathic-rich sandstone. The bed has a sharp, erosive
base, which is filled with a medium-to-coarse grained sandstone.

The unit is planar cross bedded and contains little in the way of larger clasts within
the matrix.

78

13

39

5

1

20

53

Fine-to-medium grained, well sorted, quartz and feldspathic-rich, sub-rounded
sandstone. The unit contains large, 6-10cm wide, rounded clasts of lithic
composition and a number of sub-rounded clasts of granitic composition. These
seem to be concentrated/preferentially sorted along a number of the foresets and
not throughout the entire bed.

The bed is dominantly planar cross bedded and there is a slightly higher
percentage of argillaceous material that drapes the foreset beds, particularly in the
middle of the unit.

Dark-brown, homogenous siltstone. There is some indication of <1mm thick
laminae within the silt and this forms parallel laminations.

Low-angle cross bedded, very well sorted, sub-rounded, quartz and feldspathic-
rich sandstone.

13

Moderate-to-well sorted, quartz, lithic and feldspathic-rich, sub-rounded, grey-
green sandstone. The unit contains well-formed planar cross bedding. There are
scattered, 1-3cm long, rounded clasts within the matrix composed of dark lithics
and large granitoid/k feldspar lithologies.

Very fine-to-fine grained, well sorted, quartz-rich with minor k-feldspar, sandstone.
The unit contains planar cross bedding, with a number of the upper foresets
displaying dark-grey, argillaceous-rich laminae draping the foresets.

26

Medium-grained, well sorted, quartz-rich with minor k-feldspar, sub-rounded
sandstone.

The base of this unit contains low-angle cross bedding which becomes planar
towards the top. The unit contains little-to-no larger clasts within the matrix.

Some of the planar cross bedded foresets have dark grey, argillaceous-rich
laminae, which drape the structure.

15

Fine-to-medium grained, well sorted, sub-rounded, quartz-rich with minor k
felspar sandstone. The bed contains planar cross bedding.

The unit is clast-poor and has argillaceous-rich drape on some of the foresets.

3 Dark brown, homogenous, ripple cross laminated siltstone.

86

Coarse-to-very coarse grained, fining upwards into medium grained, poor-to-
moderately sorted, sub-angualr-to-sub-rounded, quartz, lithic and k-felspar-rich
sandstone.

The basal contact is sharp and much coarser grained than the rest of the bed. The
basal unit is much poorer sorted, with large, 3-4cm wide, well-rounded lithic clasts
and 1-2cm wide, sub-rounded granitoid/k-felspar clasts. These clasts are mainly
restricted to the basal 3-4cm and therefore can be considered as a basal-lag. This
portion of the unit is massively bedded.

The upper portion of the unit contains well-formed planar cross bedding, with
preferential sorting of the larger and smaller grain sizes along the cross bedding
foresets.

The top of the unit contains low-angle cross bedding and perhaps some poorly
formed planar cross bedding. The planar cross bedding characteristically has a
slightly higher argillaceous content within the matrix.

Medium-to-coarse grained, fining upwards into medium grained, poor-to-
moderately sorted, quartz and lithic-rich, sub-angular sandstone.

The bed contains a high proportion of 4-8mm wide, rounded, lithic clasts that
display preferential sorting along the planar cross-bedded foresets.

22

78

Fine-to-medium grained, well sorted, quartz-rich, sub-angular-to-sub-rounded,
sandstone.

The bed contains scattered, 1-3cm, rounded, lithic clasts. These seem to be
ungraded and occur sporadically through the unit.

The bed is largely massive in nature, with a few poorly-formed planar cross
bedded structures near to the base. Additionally there isn’t any evidence for
grading.

c

128

Fine-to-medium grained, very well sorted, quartz-rich with minor lithic grains, sub-
angular sandstone.

The bed contains sporadic, sub-rounded-to-rounded, 2-4cm wide, lithic clasts.
There seems to be a particular concentration of these clasts at the top of the unit,
with a few examples scattered within the bed.

This unit also contains the first occurrence of patchy, star-shaped ?siderite
cementation. This likely grew around some form of organic matter within the
matrix, possibly a piece of plant debris or detrital fauna.

The unit is planar cross, bedded, with the very upper portion displaying
argillaceous laminae draping the cross bed foresets.

Fine-to-medium grained, well sorted, quartz-rich with minor lithic grains, sub-
angular sandstone.

The bed is planar cross bedded, with a high amount of argillaceous drape on the
planar cross bedded foresets. The basal contact is sharp with that of the
underlying siltstone and seems to be non-erosive.

The unit is devoid of larger clasts and is a relatively clean sandstone.

6

51

36

1

Fine-to-medium grained, well sorted, quartz rich, sub-angular-to-sub-rounded
sandstone.

The unit has an erosive base which scours into the fine-grained, planar cross
bedded sandstone. The erosive scour is filled with massive sandstone. Structuring
returns within 2-3cm into the bed, where poorly-formed, planar cross bedding can
be seen.

The planar cross bedding is partially disrupted by bioturbation, with a number of
horizontal burrows representing the dominant style.

The sandstone is reasonably clean at the base and then exhibits an upwards
increase of both argillaceous and carbonaceous material in the matrix. The upper
portion of the unit is dark-grey-to-black in colour, with the level of carbonaceous
material causing the distinctive change in colour.

The centre of the bed contains a small number of 1-3cm long, siltstone/mudclasts
and these are concentrated in one zone in the centre of the bed.

30

18

75

Very fine grained, well sorted sub-angular sandstone. The dark colour of this unit is
a direct result of a high argillaceous and carbonaceous content within the matrix.
There are also a few examples of mudclasts scattered throughout.

The unit is intensely burrowed and where remnant structuring is present, it
appears to be composed of parallel laminations.

Clay-to-silt grade, well sorted, dark grey-to-dark black shale. The dark colour of
this unit is a direct result of a high argillaceous and carbonaceous content within
the matrix. There are also a few examples of mudclasts scattered throughout.

The unit appears to be parallel laminated, but difficult to determine due to the high
level of homogeneity.

Very fine grained, well sorted, dark grey-to-dark black sandstone. The dark colour
of this unit is a direct result of a high argillaceous and carbonaceous content within
the matrix. There are also a few examples of mudclasts scattered throughout.

The unit appears to be parallel laminated, but difficult to determine due to the high
level of homogeneity.

Medium grained, well sorted, dark grey-to-dark black, sub-angular-to-sub-
rounded sandstone. The dark colour of this unit is a direct result of a high
argillaceous and carbonaceous content within the matrix. There are also a few
examples of mudclasts scattered throughout.

The unit appears to be parallel laminated, but difficult to determine due to the high
level of homogeneity. The unit could equally be massively bedded. The basal
contact of the bed is slightly erosive into the underlying unit of argillaceous-rich,
de-watered sandstones below.

Very fine-to-fine grained, well sorted, dark grey-to-dark black, sub-angular-to-sub-
rounded sandstone. The dark colour of this unit is a direct result of a high
argillaceous and carbonaceous content within the matrix. There are also a few
examples of mudclasts scattered throughout.

The unit appears to be parallel laminated, but difficult to determine due to the high
level of homogeneity. The unit could equally be massively bedded. The basal
contact of the bed is slightly erosive into the underlying unit of argillaceous-rich,
mud-stone clast-rich sandstones below.

Very fine-to-fine grained, well sorted, dark grey-to-dark black, sub-angular-to-sub-
rounded sandstone. The dark colour of this unit is a direct result of a high
argillaceous and carbonaceous content within the matrix.

The unit contains a number of 1-2cm long, carbonaceous clasts scattered
throughout. The upper portion of the unit appears to be parallel laminated, but
difficult to determine due to the high level of homogeneity. The unit could equally
be massively bedded.

Very fine-to-fine grained, well sorted, dark grey-to-dark black, sub-angular-to-sub-
rounded sandstone. The dark colour of this unit is a direct result of a high
argillaceous and carbonaceous content within the matrix.

The upper portion of the unit appears to be parallel laminated, but difficult to
determine due to the high level of homogeneity. The unit could equally be
massively bedded.

Silt-grade, well sorted, dark grey-to-dark black shale. The dark colour of this unit is
a direct result of a high argillaceous and carbonaceous content within the matrix.
There are also a few examples of mudclasts scattered throughout.

The unit appears to be parallel laminated, but difficult to determine due to the high
level of homogeneity.

Very fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit has a
lower concentration of argillaceous and carbonaceous material in the matrix. The
unit is highly bioturbated, with numerous examples of burrows scattered
throughout.

Fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit has a
elevated concentration of argillaceous material in the matrix. The unit is highly
bioturbated, with numerous examples of burrows scattered throughout.

Remnant structuring includes poorly-formed/or highly-disturbed parallel
laminations.Additionally, the basal contact of the bed appears to be loaded into the
underlying sandstone sequence.

Fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit has a
elevated concentration of argillaceous material in the matrix. The unit is highly
bioturbated, with numerous examples of burrows scattered throughout.

Remnant structuring includes poorly-formed/or highly-disturbed parallel
laminations.

Fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit has a
elevated concentration of argillaceous material in the matrix. Additionally, there is
also a high concentration of carbonaceous and mudstone clasts, scattered
throughout the bed.

Remnant structuring includes poorly-formed/or highly-disturbed parallel
laminations. There are a number of well-formed disk-structures in this unit,
indicating de-watering.

Fine-to-medium grained, well sorted, sub-angular, quartz-rich sandstone. This
unit has a elevated concentration of argillaceous material in the matrix.
Additionally, there is also a high concentration of carbonaceous scattered
throughout the bed.

Remnant structuring includes poorly-formed/or highly-disturbed parallel
laminations. There are a number of well-formed disk-structures in this unit,
indicating de-watering.

Fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit has a
elevated concentration of argillaceous material in the matrix. Additionally, there is
also a high concentration of carbonaceous scattered throughout the bed.

Remnant structuring includes poorly-formed/or highly-disturbed parallel
laminations. There are a number of well-formed disk-structures in this unit,
indicating de-watering.

Very fine-to-fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit
has a elevated concentration of argillaceous material in the matrix.

The unit is heavily bioturbated, with complete destruction of any remnant
structuring, causing the unit to appear massively bedded.

Very fine-to-fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit
has a elevated concentration of argillaceous material in the matrix.

The unit is heavily bioturbated, with complete destruction of any remnant
structuring, causing the unit to appear massively bedded.

Fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit has a
elevated concentration of argillaceous material in the matrix. Additionally, there is
also a high concentration of carbonaceous scattered throughout the bed.

Remnant structuring includes poorly-formed/or highly-disturbed parallel
laminations. There are a number of well-formed disk-structures in this unit,
indicating de-watering.

Fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit has a
elevated concentration of argillaceous material in the matrix. Additionally, there is
also a high concentration of carbonaceous scattered throughout the bed.

Remnant structuring includes poorly-formed/or highly-disturbed parallel
laminations. There are a number of well-formed disk-structures in this unit,
indicating de-watering.

Fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit has a
elevated concentration of argillaceous material in the matrix. Additionally, there is
also a high concentration of carbonaceous scattered throughout the bed.

Remnant structuring includes poorly-formed/or highly-disturbed parallel
laminations. There are a number of well-formed disk-structures in this unit,
indicating de-watering.

Fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit has a
elevated concentration of argillaceous material in the matrix.

Remnant structuring includes poorly-formed/or highly-disturbed parallel
laminations. There are a number of well-formed disk-structures in this unit,
indicating de-watering. The basal contact of this unit appear to be erosive,
scouring into the underlying very fine grained sandstone sequence below.

Very fine-to-fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit
has a elevated concentration of argillaceous material in the matrix.

The unit is massively bedded, with no discernable evidence for structuring, de-
watering or bioturbation.

The unit contains a high concentration of 1cm wide mudclasts which are scattered
throughout the bed. The unit appear to be a cohesive style of deposits - possibly a
debris flow (sub-aqeous)

Very fine-to-fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit
has a elevated concentration of argillaceous material in the matrix. The unit is
highly bioturbated, with numerous examples of burrows scattered throughout.

Very fine-to-fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit
has a elevated concentration of argillaceous material in the matrix. The unit is
highly bioturbated, with numerous examples of burrows scattered throughout.

Fine grained, well sorted, sub-angular, quartz-rich sandstone. This unit has a
elevated concentration of argillaceous material in the matrix. The unit is highly
bioturbated, with numerous examples of burrows scattered throughout.

No remnant structuring.

Very fine grained, coarsening upwards to medium grained, well sorted, quartz-
rich, sub-rounded sandstone.

The unit is medium-to-highly bioturbated, with some remnant structuring. The
middle of the unit seem to contain some poorly formed, remnant, low-angle cross
bedding.

The upper portion of the bed coarsens-upwards to a medium grained sandstone.
In this portion of the unit, ripple-cross lamination can be identified.

The whole bed is scattered with 1-2cm long, mudstone and siltstone mudclasts,
with the upper portion of the unit displaying elevated concentrations.
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Fine grained, well sorted, quartz rich, sub-angular sandstone.

The unit contains a relatively high proportion of argillaceous and carbonaceous
material within the matrix.

Structuring is nearly impossible to resolve as the bed has been highly bioturbated
with a number of vertical-to-sub-vertical, cross-cutting burrows present. One
particular burrow in this bed is around 10cm long and 1 cm wide and nearly
completely vertical.

There is a complete lack of larger clasts within the matrix. Carbonaceous
fragments are present, but tend to be very small, ranging from 1-4mm in length.

Fine grained, very well sorted, quartz-rich, sub-rounded sandstone. The bed
contains a small amount (1-2%) of carbonaceous material which aligns with some
of the subtle ripple cross bedded structuring. The base seems to be massively
bedded, with the top of the unit becoming ripple cross bedded.

This unit has very little in the way of larger clasts and is a very well sorted, relatively
mature sandstone.

Clay-to-silt grade, dark black, highly carbonaceous, relatively homogenous unit.

The bed contains a high amount of carbonaceous material within the matrix and a
large amount of 2-8cm long, flat, carbonaceous clasts.

The unit has a subtle parallel lamination, with the carbonaceous material resting
along flat-lying parallel laminae throughout the unit.

There are a number of examples of pyrite crystals throughout the bed. These tend
not to be particularly cubic in nature and form irregular crystal geometries.

Additionally, there are also a number of clasts which seem to “weather” with a
sulphurous yellow colour. This might be indicative of the presence of a sulphurous
mineral, or the presence of sulphurous coals/carbonacoues clasts.

Clay-to-silt grade, dark black, highly carbonaceous, relatively homogenous unit.

The bed contains a high amount of carbonaceous material within the matrix and a
large amount of 2-8cm long, flat, carbonaceous clasts.

The unit has a subtle parallel lamination, with the carbonaceous material resting
along flat-lying parallel laminae throughout the unit.

There are a number of examples of pyrite crystals throughout the bed. These tend
not to be particularly cubic in nature and form irregular crystal geometries.

Additionally, there are also a number of clasts which seem to “weather” with a
sulphurous yellow colour. This might be indicative of the presence of a sulphurous
mineral, or the presence of sulphurous coals/carbonacoues clasts.

Clay-to-silt grade, dark black, highly carbonaceous, relatively homogenous unit.
The bed contains a high amount of carbonaceous material within the matrix and a
large amount of 2-8cm long, flat, carbonaceous clasts.

The unit has a subtle parallel lamination, with the carbonaceous material resting
along flat-lying parallel laminae throughout the unit.There are a number of
examples of pyrite crystals throughout the bed. These tend not to be particularly
cubic in nature and form irregular crystal geometries.
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Very fine grained, carbonaceous-rich, homogenous sandstone.

The unit is very black in colour, resulting from an elevated carbonaceous content
within the matrix. There are a number of 6-8cm long, flat, carbonaceous clasts of
woody-material within the unit.

The unit also contains a high proportion of <1cm long, mud and siltstone clasts
scattered within the matrix in no particular orientation.

Very fine grained, carbonaceous-rich, homogenous sandstone.

The unit is very black in colour, resulting from an elevated carbonaceous content
within the matrix. There are a number of 6-8cm long, flat, carbonaceous clasts of
woody-material within the unit.

The unit also contains a high proportion of 1-2cm wide, mud and siltstone clasts
scattered within the matrix in no particular orientation.

The bed contains poorly-formed, cross bedding. Due to the poorly-formed nature,
it is difficult to discern which type of cross bedding is present, but it is most-likley
trough cross bedding.

Fine grained, carbonaceous-rich, homogenous sandstone.

The unit is very black in colour, resulting from an elevated carbonaceous content
within the matrix.

The unit also contains a high proportion of 1-2cm wide, mud and siltstone clasts
scattered within the matrix in no particular orientation. These are concentrated in
the lower-to-middle portions of the bed and are not present in the upper portion.

The bed contains poorly-formed, cross bedding. Due to the poorly-formed nature,
it is difficult to discern which type of cross bedding is present, but it is most-likley
trough cross bedding.

Fine-to-medium grained, carbonaceous-rich, homogenous sandstone.

The unit is very black in colour, resulting from an elevated carbonaceous content
within the matrix.

The unit is intensely bioturbated, such that no remnant structuring can be
discerned. The basal contact of the bed is sharp. Burrowing is not highlighted by
variations in grain-size, indicating near complete mixing of sediment by faunal
activity.

Fine-to-medium grained, carbonaceous-rich, homogenous sandstone.

The unit is very black in colour, resulting from an elevated carbonaceous content
within the matrix. The unit also contains scattered, 2cm wide mud-clasts.

The unit is intensely bioturbated, such that no remnant structuring can be
discerned. The basal contact of the bed is sharp. Burrowing is in both the vertical
and horizontal directions.

Fine grained, carbonaceous-rich, homogenous sandstone.

The unit is very black in colour, resulting from an elevated carbonaceous content
within the matrix. There are a number of 6-8cm long, flat, carbonaceous clasts of
woody-material within the unit.

The unit contains tentative, poorly-formed parallel laminations.

The unit also contains a high proportion of <1cm long, mud and siltstone clasts
scattered within the matrix in no particular orientation.

Very fine-to-fine grained, carbonaceous-rich, homogenous sandstone. The unit is
very black in colour, resulting from an elevated carbonaceous content within the
matrix. There are a number of 6-8cm long, flat, carbonaceous clasts of woody-
material within the unit. The unit also contains a high proportion of <1cm long, mud
and siltstone clasts scattered within the matrix in no particular orientation.

Fine grained, well sorted, argillaceous and carbonaceous matrix. The unit
contains a number of small, 1-2mm wide mudclasts in which they align, indicating
imbrication, providing a strong indication for traction.

Fine-to-medium grained, well sorted, argillaceous and carbonaceous matrix. The
unit contains a number of 2-4cm wide, angular mudclasts in which they align,
indicating imbrication, providing a strong indication for traction.

The unit contain poorly-formed parallel laminations, along which some of the
elongated mudclats concentrate and imbricate.

Medium grained, well sorted, quartz-rich, sub-angular-to-sub-rounded sandstone.

The bed is moderately bioturbated.

Additionally, there is a high amount of 1-3mm long, elongated mudclasts scattered
throughout the matrix. In some portions, the mud-clasts appear to imbricated,
possibly suggesting laminar flow and therefore remnant parallel bedding.

Some portions of the unit have a slightly higher argillaceous content.

Very fine grained, well sorted, dark grey-to-black sandstone.

This bed has a high carbonaceous and argillaceous content within the matrix,
giving the unit a distinctive dark grey-to-black colour. It still remains a clastic unit
and not a coal, but does contain a high ratio of coal-to-clastic material within the
matrix.

The unit is bioturbated, with a number of examples of sub-vertical burrows that
penetrate what is most-likely remnant parallel laminations. These are particularly
clear in the lower portion of the bed, where there is a slightly higher concentration
of white, medium grained sandstone component to some of the laminae.

Fine grained, well sorted, quartz-rich, argillaceous-rich, sub-rounded sandstone.

The unit is heavily de-watered, resulting in remnant structuring being impossible to
resolve. It was most-likely a heterolithic unit, with coarse-to-medium grained clean
sandstone beds, which are now contorted within the de-watered layers.

De-watering is further represented by a number of disk-structures in the coarser
grained areas.

Fine grained, well sorted, quartz-rich, sub-rounded sandstone. The unit contains a
high proportion of large, 6-8cm long carbonaceous fragments. A number of
examples of the smaller carbonaceous fragments tend to align along ripple cross
lamination. The unit is bioturbated.

Fine grained, well sorted, quartz-rich, sub-rounded sandstone. The unit contains a
high proportion of large, 6-8cm long carbonaceous fragments. A number of
examples of the smaller carbonaceous fragments tend to align along ripple cross
lamination. The unit is bioturbated.
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Silt grade, homogenous, dark grey-to-dark black shale. The unit is contains
poorly-formed parallel laminations throughout.

Additionally, there is a high concentration of broken shelly fragments which
remain composed of calcite.

The shale is also rich in well-formed, cubic pyrite. Compared to other shales
observed, this particular shale contains the highest concentration of well-
formed pyrite seen from and of the wells. Pyrite content within shales is usually
a good indicator for marginal marine induration of the shelf.

Silt grade, homogenous, dark grey-to-dark black shale. The unit is contains
poorly-formed parallel laminations throughout.

Additionally, there is a high concentration of broken shelly fragments which
remain composed of calcite.

The shale is also rich in well-formed, cubic pyrite. Compared to other shales
observed, this particular shale contains the highest concentration of well-
formed pyrite seen from and of the wells. Pyrite content within shales is usually
a good indicator for marginal marine induration of the shelf.

Fine-to-medium grained, well sorted, quartz-rich, sub-angular sandstone. The
matrix of this best is clean and unlike surrounding beds, relatively free from
argillaceous material.

The basal contact of the unit is slightly erosive into the underlying clay-to-silt grade
shales. The basal section is filled with parallel laminated sandstones. The bed
develops into planar cross bedded sandstone in the middle.

The upper portion contains poorly-formed planar laminations along with becoming
more massively bedded. Additionally the middle-to-upper portion of the bed
contains a higher concentration of 1-4cm long, flat, carbonaceous clasts.

Fine-to-medium grained, well sorted, quartz-rich, sub-angular sandstone. The
matrix of this best is clean and unlike surrounding beds, relatively free from
argillaceous material. The upper 2-4cm of the bed rapidly fines-upwards into a
very fine-to-fine grained sandstone.

The basal contact of the unit is slightly erosive into the underlying clay-to-silt grade
shales. The basal section is filled with massively-bedded sandstones.

The upper portion contains poorly-formed planar laminations along with becoming
more massively bedded.

Fine grained, well sorted, quartz-rich, sub-angular sandstone. The matrix of this
best is clean and unlike surrounding beds, relatively free from argillaceous
material.

The basal contact of the unit is slightly erosive into the underlying unit. The basal
section is filled with massively-bedded sandstones.

The unit contains a relatively high occurrence of 2cm long, flat, silt-grade
mudclasts, which are scattered throughout the bed.

Fine grained, well sorted, quartz-rich, sub-angular sandstone. The matrix of this
best is clean and unlike surrounding beds, relatively free from argillaceous
material.

The basal contact of the unit is slightly erosive into the underlying unit. The basal
section is filled with massively-bedded sandstones. The unit is highly bioturbated,
with complete destruction of any remnant primary structuring. The unit can
therefore be considered as being massively bedded.

The unit contains a relatively high occurrence of 2-3cm long, flat, silt-grade
mudclasts, which are concentrated in the basal section of the bed, within the
erosive scour, indicating that they were ripped-up relatively locally.

Fine-to-medium grained, well sorted, quartz-rich, sub-angular sandstone. The
matrix of this bed is clean and unlike surrounding beds, relatively free from
argillaceous material.

The basal contact of the unit is loaded into the underlying unit. The basal section is
filled with massively-bedded sandstones. The middle portion of the bed contains a
short-lived occurrence of what appear to be trough cross bedding, which quickly
becomes massively bedded in the upper portion of the bed.

The unit contains a relatively high occurrence of 2cm long, flat, silt-grade
mudclasts, which are scattered throughout the bed.

Very fine grained, argillaceous-rich, mudstone clast-rich sandstone. The basal
contact is erosive into the underlying unit and the bed is massively structuresd.

Fine grained, argillaceous-rich, mudstone clast-rich sandstone. Mudstone clasts
within this bed are between 4-7cm in width, which is a larger size compared to
other beds.

The basal contact is missing due to the preserved sample. The bed is massively
structured.

Fine-to-medium grained, well sorted, quartz-rich, sub-rounded sandstone. The
basal contact of the unit is loaded into the underlying unit. The bed is heavily de-
watered, with a number of well-formed disk-structures.

Fine grained, well sorted, quartz-rich, sub-rounded sandstone. The basal contact
of the unit is loaded into the underlying unit. The unit is massively bedded.

Fine grained, fining upwards to very fine grained, well sorted, quartz-rich, sub-
angular-to-sub rounded sandstone.

The basal contact of this bed is loaded into the underlying unit. The lower
portion of the bed contains de-watering structures. The middle portion of the
bed becomes massively bedded with the upper, very fine grained portion of the
bed containing poorly-formed parallel laminations.

Unit is very indicative of a fluidised flow.
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Silt grade, homogenous, dark grey-to-dark black shale. The unit is contains poorly-
formed parallel laminations throughout.

Additionally, there is a high concentration of broken shelly fragments which remain
composed of calcite.

The shale is also rich in well-formed, cubic pyrite. Compared to other shales
observed, this particular shale contains the highest concentration of well-formed
pyrite seen from and of the wells. Pyrite content within shales is usually a good
indicator for marginal marine induration of the shelf.

Preserved Sample #8
2953

Preserved Sample #7

Preserved Sample #6

Preserved Sample #5

Preserved Sample #4

Preserved Sample #3

Preserved Sample #2

Preserved Sample #1
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Dark grey to dark black coloured siltstones at the base, which transition/grade into
very fine grained sandstones at the top of the bed. The sediments are well sorted,
argilaceous-rich and contain moderate bioturbation at the base and intense
bioturbation at the top. In general, bioturbation has disrupted most of the primary
sedimentary structuring. A calcite cement exists at the top of the unit and there are
a number of ?siderite-filed, round, ?concretions near to the top, likley infilling worm
burrows.

Moderate to well sorted, quartz-rich, sub-angular, fine to medium grained,
normally grading to fine grained sandstone. The basal contact is sharp and
erosive, with a 0.5 cm thick lag. The lag is composed of 1-2 mm wide, broken shelly
material and 1 mm wide, sub-rounded, dark grey ?lithic grains, along with 1 mm
wide angular chert(y) grains.

The bed contains tentative trough cross bedding, defined only by a sorting of the
broken shelly fragments in the lower portion. The lowermost part of the bed
displays well-developed dish structures and de-watering pipes, defined by
argillaceous material in the matrix.

txb

Well sorted, quartz-rich, sub-angular sandstone at the top of the bed. The whole
unit appear to be massive/structureless. There are occasional dark grey,
argillaceous “streaks” within the matrix.

Medium grained, moderate to well sorted, sub-angular to sub-rounded, quartz-rich
sandstone. The bed contains a high concentration of dark grey coloured “streaks”

running through, which may represent ?dish structuring, therefore providing
evidence for water escape and rapid deposition. Some of the features cross cut
these lines at 90 degrees and may represent burrow forms, or possibly even root
traces.

Medium grained, quartz-rich, sub-angular to sub-rounded sandstone, with
concentrations of dark grey to black coloured “streaks”. In this example the streaks
appear to be ordered and not as “deformed”. A tentative interpretation of planar to
sigmoidal cross bedding can be made, with the dark grey argilaceous material
forming along the foresets and preserved topsets. There is some evidence for de-
watering of the sandstones, in the form of dish structures. Sandstones are well
sorted and mature, with a completed absence of larger clasts throughout.

sample removed previously

Medium grained, becoming coarse grained, poor to moderately sorted, sub-
angular to sub-rounded, quartz rich sandstone with minor quantities of dark black
coloured, lithic grains. The bed is reversely graded, with a sharp basal contact and
an abrupt transition into coarse grained sandstone. The matrix is devoid of shelly
material, clasts or any other larger grains. There is a weakly-developed planar
cross bedding present. The bed contains a patchy calcite cement, particularly near
the base.

Medium grained, coarsening upwards to coarse grained, poor to moderately
sorted, sub-angular, quartz-rich sandstone, with minor quantities of dark grey
coloured, lithic, sub-angular to sub-rounded grains. There is some clast-alignment
(tentative), oriented in a manner that would indicate planar cross bedding. The
larger grains are composed of both quartz and dark grey coloured, translucent,
sub-rounded lithic, volcanic or chert (y) grains.

Well sorted, sub-angular, medium grained, quartz-rich sandstone. The matrix
contains 1-2% concentration of dark grey to black coloured organic or
carbonaceous flecks. Some examples of the flecks align along a crude ?parallel
lamination. Calcite cements forms round “concretions” within the matrix, forming a
patchy cement texture.

Moderately sorted, sub-angular, quartz-rich sandstone with scattered (1-5%
concentration) dark grey coloured lithic/chert(y) grains that are sub-rounded. This
bed contains dark grey streaks running throughout which highlight a tentative
primary structuring (either parallel lamination or low angle, planar cross bedding).
The sandstone has clearly been well worked and is mature in terms of texture and
composition.

Well sorted, fine-to-medium grained, sub-angular to sub-rounded, quartz-rich
sandstone with minor quantities of a dark grey to black coloured mineral, that could
comprise ?lithic grains, ?volcanic fragments or organic material.

The lower half of the bed is calcite cemented, with a patchy cement texture
(secondary, pore-filling cement).

Moderate to well sorted, sub-angular to sub-rounded, quartz-rich sandstone with
minor dark lithic/volcanic grains (1-2% bulk component). The bed is predominantly
massive/structureless, but contains some zones where argillaceous streaks are
present. The streaks are dark grey to dark black in colour and clearly finer grained
than the rest of the surrounding sediment. The argillaceous streaks likely follow
either parallel laminations or some form of cross bedding (most likely planar in this
instance), but it is a tentative observation.

Very fine to fine grained, grading to fine grained, moderately sorted, quartz-rich,
argillaceous sandstones. The bed contains a pervasive calcite cement. The unit is
intensely bioturbated with numerous burrow forms, including both vertical and
horizontal burrows, which are best developed at the top of the bed where the unit is
fine grained. The bed is clast-poor, but contains an elevated argillaceous
component, signifying an organic-rich, potentially oxygen-starved setting.

Dark grey to black coloured, silt-grade mudstones that display moderate to intense
bioturbation. The unit contains scattered, circular shells/body-fossils composed of
calcite (fizzes violently). Likely fragments of belemnite.

Macro-scale pyrite is absent from these mudstones.

lack of pyrite in
shale above this
point

Poor to moderately sorted, quartz-rich, sub-angular, calcite-cemented sandstone.
The unit contains up to 5% concentration of 1-2 mm wide, broken shelly material,
along with 1 mm wide, sub-rounded, dark-coloured grains and 1-2 mm long,
elongate, angular, dark black grains, which could be volcanic in origin. Some of the
shelly material appears to be composed of ?crinoid vesicles. There an example of
a star-shaped, 5-sided crinoid vesicle.

Well sorted, quartz-rich, sub-angular, fine grained, grading to medium grained,
calcite-cemented, reversely graded sandstone. <1% of the matrix is composed of
1 mm wide, sub-rounded lithic grains. The unit is structureless/massive, and
contains little in the way of any heterogeneitiy.

Moderate to well sorted, quartz-rich, sub-angular sandstone, with dark-grey to
black coloured, finer grained, silt-grade, “streaks” running through. The streaks
form a “lamination” running through the bed, which might represent parallel
lamination or low-angle, planar cross bedding. The material aligning on these
streaks is composed of finer-grained, dark-grey material, which may have been
organic-rich. In some places the streaks are surrounded by an orange-coloured
alteration product, most-likely composed of iron-oxide.

Coarse grained, grading to medium to fine grained, moderate to well sorted,
becoming well sorted, quartz-rich, sub-angular to sub-rounded sandstone. The
basal contact of the bed is erosive. Normal grading appears quite strong and the
unit is otherwise massive/structureless in nature.

Medium grained, moderately sorted, sub-angular to sub-rounded sandstone. The
bed contains a patchy, secondary calcite cement (pore filling). They are compose
of predominantly quartz grains, with 5% concentration of dark grey-to-black
coloured ?lithic or ?volcanic grains. The sediments are less mature compared to
those observed directly below. Sporadic black-coloured streaks run throughout
the bed, but other than that, the unit is massive/structureless.

Moderately sorted, quartz-rich, sub-angular to sub-rounded sandstone, with 1-2%
concentration of 1-3 mm long, elongate, angular to sub-angular, dark grey to black
coloured grains in the matrix. These may represent detrital volcanic grains (some
appear to be devitrified, others appear to have been fully-altered to a light grey
coloured clay-grade material). The lower part of the unit has a pervasive,
secondary (pore-filling) calcite cement. Argillaceous or organic-rich “streaks” are
present in the upper half of the bed.

Well sorted, sub-angular, quartz-rich, calcite-cemented sandstone. The unit
appears to be massive/structureless in nature, with very little in the way of
discernable heterogeneities or sedimentary structures. (Structuring may be
masked by the pervasive calcite cement that runs throughout the bed).

Fine to medium grained, well sorted, quartz-rich, sub-angular to sub-rounded
sandstone. The bed appears to be massive/structureless. The matrix is
moderately mature, with very little in the way of larger grains in the matrix. There
are rare examples of 1 mm long, elongate, sub-angular, dark-black coloured
grains within the matrix. These grains appear to have be dark grey and white
coloured, possibly representing a devitrified texture, suggesting that they may be
composed of volcanic glass.

pxb
Medium grained, well sorted, sub-anguilar to sub-rounded, quartz-rich
sandstones. The bed contains a high proportion of dark grey, ?argillaceous or
?carbonaceous streaks that have formed on some primary structuring. The
interpretation of planar cross bedding can be made, although it is perhaps not
always particularly clear. The ?argillaceous streaks are composed of a finer-
grained, silt-grade material that is dark grey in colour, sometimes with a lustre,
which may indicate an elevated organic component.

Medium grained, well sorted, quartz-rich, sub-angular to sub-rounded sandstone.
The bed contains a number of dark grey coloured, ?organic-rich streaks, which
form a crude “lamination”. The are difficult to attribute to a sedimentary structure.
The bed base displays a 2- 3 cm long, 0.5 cm wide vertical burrow.

Medium to coarse grained, grading to coarse grained, moderate to well sorted,
quartz-rich, sub-angular to sub-rounded sandstone. The matrix contains rare, 1
mm long, angular to sub-angular, grains, which appear to have been altered into
clays, providing an indication that they may be composed of volcanic
fragments/glass. The upper part of the bed contains well-developed planar cross
bedding, highlighted by dark grey to black coloured, argillaceous or organic-rich,
silt-grade streaks.
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518
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Green, red and blue-coloured, crystalline and/or metamorphosed, igneous and/or
metamorphic basement. The crystalline rocks have a shiny lustre and don’t appear
to have suffered from the effects of weathering or the development of an upper
palaeosol.

There appears to be a low amount of granititc lithologies in this section of
basement.

There is no evidence for breaks in the crystalline rock and no evidence for inter-
bedded sandstones, indicating that this is “real basement”. This is opposed to
larger clasts of basement material in a large, immature debris flow.

The basement is akin to the Lewisian basement that underlies much of the region.

Green, red and blue-coloured, crystalline and/or metamorphosed, igneous and/or
metamorphic basement. The crystalline rocks have a shiny lustre and don’t appear
to have suffered from the effects of weathering or the development of an upper
palaeosol.

There appears to be a low amount of granititc lithologies in this section of
basement.

There is no evidence for breaks in the crystalline rock and no evidence for inter-
bedded sandstones, indicating that this is “real basement”. This is opposed to
larger clasts of basement material in a large, immature debris flow.

The basement is akin to the Lewisian basement that underlies much of the region.

Green, red and blue-coloured, crystalline and/or metamorphosed, igneous and/or
metamorphic basement. The crystalline rocks have a shiny lustre and don’t appear
to have suffered from the effects of weathering or the development of an upper
palaeosol.

There appears to be a low amount of granititc lithologies in this section of
basement.

There is no evidence for breaks in the crystalline rock and no evidence for inter-
bedded sandstones, indicating that this is “real basement”. This is opposed to
larger clasts of basement material in a large, immature debris flow.

The basement is akin to the Lewisian basement that underlies much of the region.

Green, red and blue-coloured, crystalline and/or metamorphosed, igneous and/or
metamorphic basement. The crystalline rocks have a shiny lustre and don’t appear
to have suffered from the effects of weathering or the development of an upper
palaeosol.

There appears to be a low amount of granititc lithologies in this section of
basement.

There is no evidence for breaks in the crystalline rock and no evidence for inter-
bedded sandstones, indicating that this is “real basement”. This is opposed to
larger clasts of basement material in a large, immature debris flow.

The basement is akin to the Lewisian basement that underlies much of the region.

Green, red and blue-coloured, crystalline and/or metamorphosed, igneous and/or
metamorphic basement. The crystalline rocks have a shiny lustre and don’t appear
to have suffered from the effects of weathering or the development of an upper
palaeosol.

There appears to be a low amount of granititc lithologies in this section of
basement.

There is no evidence for breaks in the crystalline rock and no evidence for inter-
bedded sandstones, indicating that this is “real basement”. This is opposed to
larger clasts of basement material in a large, immature debris flow.

The basement is akin to the Lewisian basement that underlies much of the region.
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446

446

446

188

22

133

Medium-to-coarse grained, moderately sorted, light green, sub-angular-to-sub
rounded, quartz and lithic rich sandstone.

The units look massive in nature, with little in the way of structuring. What
structuring is present is represented by parallel laminations.

The bed reacts with the addition of 10% . The unit is poorly cemented,HCL
therefore implying that the calcite is likely detrital and forms part of the primary
deposition.

Medium-to-coarse grained, moderately sorted, light green, sub-angular-to-sub
rounded, quartz and lithic rich sandstone.

The units look massive in nature, with little in the way of structuring. What
structuring is present is represented by parallel laminations.

The bed reacts with the addition of 10% . The unit is poorly cemented,HCL
therefore implying that the calcite is likely detrital and forms part of the primary
deposition.
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Core starts at
1338.00m

Clay-to-silt grade, parallel laminated, finely laminated, relatively homogenous
shales. The samples of core present are in bags and are broken-up, rubble
fragments. Examination of a number of larger pieces of the rubble highlight some
parallel laminations and on this basis, the whole unit is assigned to parallel
laminated.

The upper and lower bed contacts are both sharp, with no gradation between this
unit and the overlying and underlying units. The overlying unit contains some
examples of elongated clasts, comprising lithified chunks of this shale-prone unit.
This suggests that they have been ripped up from somewhere laterally equivalent,
however at this location the bed contact is sharp and non-erosive.

The shales are dark brown and dark grey in colour, are very homogenous. As they
are broken, it is difficult to ascertain whether they are bioturbated. No other
heterogeneities can be identified from within the rubble in the bags and therefore
the shales are considered to be otherwise homogenous.

Clay-to-silt grade, parallel laminated, finely laminated, relatively homogenous
shales. The samples of core present are in bags and are broken-up, rubble
fragments. Examination of a number of larger pieces of the rubble highlight some
parallel laminations and on this basis, the whole unit is assigned to parallel
laminated.

The upper and lower bed contacts are both sharp, with no gradation between this
unit and the overlying and underlying units. The overlying unit contains some
examples of elongated clasts, comprising lithified chunks of this shale-prone unit.
This suggests that they have been ripped up from somewhere laterally equivalent,
however at this location the bed contact is sharp and non-erosive.

The shales are dark brown and dark grey in colour, are very homogenous. As they
are broken, it is difficult to ascertain whether they are bioturbated. No other
heterogeneities can be identified from within the rubble in the bags and therefore
the shales are considered to be otherwise homogenous.

Clay-to-silt grade, parallel laminated, finely laminated, relatively homogenous
shales. The samples of core present are in bags and are broken-up, rubble
fragments. Examination of a number of larger pieces of the rubble highlight some
parallel laminations and on this basis, the whole unit is assigned to parallel
laminated.

The upper and lower bed contacts are both sharp, with no gradation between this
unit and the overlying and underlying units. The overlying unit contains some
examples of elongated clasts, comprising lithified chunks of this shale-prone unit.
This suggests that they have been ripped up from somewhere laterally equivalent,
however at this location the bed contact is sharp and non-erosive.

The shales are dark brown and dark grey in colour, are very homogenous. As they
are broken, it is difficult to ascertain whether they are bioturbated. No other
heterogeneities can be identified from within the rubble in the bags and therefore
the shales are considered to be otherwise homogenous.

Coarse grained, moderate-to-well sorted, quartz-rich, sub-angular-to-sub-
rounded sandstone matrix.

The matrix is clast-rich, with a number of scattered, 1-3cm wide, sub-rounded,
igneous-lithic clasts. Both the upper and basal bed contacts are sharp, marked by
an abrupt change in grain size and removal of clast-components within the matrix.

The clasts are scattered in no particular order throughout the unit, apart from the
upper-most 10cm, where the clasts become much larger, between 4cm and 8cm in
width, sub-rounded and much more concentrated. There is no evidence for
coarsening-upwards in the matrix observed in this upper section.

Fine-to-medium grained, well-sorted, quartz-rich with minor lithic grains, sub-
rounded sandstone. The basal contact of the bed is sharp, as is the upper contact.
The unit is massively bedded, with no visible evidence for structuring present. The
matrix contains a moderate level of calcite, which effervesces with the addition of
10% . This calcite is mainly in the form of broken shelly material, which isHCL
scattered throughout and does no display sorting.

Coarse grained, fining upwards to fine-to-medium grained, well sorted, quartz-
rich, sub-rounded, sandstone, matrix supported conglomerate. Clasts range from
1-7cm in width.
The clasts within the matrix are rounded and composed of igneous-lithic
lithologies. The basal contact of the unit is erosive, whilst the upper contact is
sharp. The unit is massively bedded, with no evidence for structuring. Additionally,
there is no evidence for grading in the clast component and normal grading is only
observed in the matrix.

Medium grained, well sorted, quartz-rich, sub-rounded, sandstone matrix
supported conglomerate. The clasts within the matrix are 1-4cm wide, rounded
and composed of igneous-lithic lithologies.

Fine-to-medium grained, well sorted, quartz-rich, minor lithic grains, sub-rounded
sandstone. The unit is well sorted, with no evidence for larger clasts or any other
heterogeneities.

The basal contact of the unit is sharp, marked by an abrupt change in matrix grain
size and removal of the clasts observed in the underlying bed. The upper contact is
erosive. The unit is massively bedded, with no evidence for structuring.

Fine-to-medium grained, well sorted, quartz-rich, minor lithic grains, sub-rounded,
relatively clean sandstone.

Both the upper and lower bed contacts are sharp. The unit is massively bedded,
with no evidence for structuring. The only heterogeneities within the bed are
represented by a number of 1-8cm wide, rounded and sub-rounded, igneous-lithic
clasts, which are rarely-scattered throughout the unit in no particular orientation.

Fine-to-medium grained, well sorted, quartz-rich, minor lithic grains, sub-rounded,
relatively clean sandstone.

Both the upper and lower bed contacts are sharp. The unit is massively bedded,
with no evidence for structuring.

The only heterogeneities within the bed are represented by a number of 1-5cm
wide, rounded and sub-rounded, igneous-lithic clasts, that are concentrated in the
upper-most 10cm of the bed.

Fine-to-medium gained, well sorted, quartz-rich, sub-rounded-to-rounded
sandstone matrix-supported conglomerate. The matrix shows no signs of grading
or other heterogeneities and remains a relatively clean, well sorted sandstone.

The clasts within the matrix are rounded and comprise of a variety of igneous-lithic
lithologies. The clasts range from 1-4cm wide to almost 15cm wide and are
scattered throughout the unit.

The clasts are distributed in no particular orientation, showing little evidence for
sorting or grading. There is perhaps a concentration of larger, 10-15cm wide lithic
clasts in the lower-to-middle portion of the bed.

The unit is partially-calcite cemented.

Fine-to-medium gained, well sorted, quartz-rich, sub-rounded-to-rounded
sandstone matrix-supported conglomerate. The matrix shows no signs of grading
or other heterogeneities and remains a relatively clean, well sorted sandstone.

The clasts within the matrix are rounded and comprise of a variety of igneous-lithic
lithologies. The clasts range from 1-4cm wide to almost 15cm wide and are
scattered throughout the unit.

The clasts are distributed in no particular orientation, showing little evidence for
sorting or grading. There is perhaps a concentration of larger, 10-15cm wide lithic
clasts in the lower-to-middle portion of the bed.

The unit is partially-calcite cemented.

Fine-to-medium gained, well sorted, quartz-rich, sub-rounded-to-rounded
sandstone matrix-supported conglomerate. The matrix shows no signs of grading
or other heterogeneities and remains a relatively clean, well sorted sandstone.

The clasts within the matrix are rounded and comprise of a variety of igneous-lithic
lithologies. The clasts range from 1-4cm wide to almost 15cm wide and are
scattered throughout the unit.

The clasts are distributed in no particular orientation, showing little evidence for
sorting or grading. There is perhaps a concentration of larger, 10-15cm wide lithic
clasts in the lower-to-middle portion of the bed.

The unit is partially-calcite cemented.

Fine grained, poorly sorted, dark purply-blue, clacite-cemented sandstone. The
basal contact is gradational whilst the overlying contact is sharp. The bed contains
a number of poorly-formed planar laminations, with a high amount of argillaceous
material highlighting the structuring.

There are a number of scatted, 1cm wide, rounded pebbles in the upper portion of
the bed. The sandstones themselves are not like sandstones in the overlying unit,
but have a general appearance akin to the underling basement lithologies and are
clay-rich. This unit is likely to represent weathered basement.

Fine-to-medium gained, fining upwards to very-fine-to-fine grained, well sorted,
quartz-rich, sub-rouned sandstone.

The basal and upper contacts are both sharp and the unit is massively bedded,
displaying no evidence for structuring. The unit is clast-rich, with a number of
scattered, 1-6cm wide, rounded and sub-rounded, igneous-lithic clasts.

Coarse grained, fining upwards to fine grained, moderate-to-well sorted, quartz-
rich, sub-rounded-to-rounded sandstone.

The unit is clast-rich, with a scattered distribution of 1-8cm wide, rounded,
igneous-lithic clasts throughout the bed. The basal contact of the unit is sharp, as
is the upper bed contact. The unit appears to be massively bedded, with little
evidence for structuring.

Coarse grained, fining upwards to fine grained, moderate-to-well sorted, quartz-
rich, sub-rounded-to-rounded sandstone.

The unit is clast-rich, with a scattered distribution of 1-8cm wide, rounded,
igneous-lithic clasts throughout the bed. The basal contact of the unit is sharp, as
is the upper bed contact. The unit appears to be massively bedded, with little
evidence for structuring.
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3206

3205

3204
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3202

3178

3177
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No recovery

Core starts at
3201.70m

Medium grained, well sorted, quartz and lithic-rich, dark black, matrix supported
conglomerate.

The clasts within this bed are well rounded and much better rounded than when
compared with underlying beds. The clasts are composed of a mixture of various
igneous-lithic lithologies and granitoidal clasts.

The lower bed boundary is sharp and marked by a thin, 2cm thick, very well sorted
sandstone. The upper boundary is absent as a result of the missing section of core
due to the lack of recovery.

Medium grained, well sorted, quartz and lithic-rich dark black, matrix supported
conglomerate.

The clasts within this bed are well rounded and far-better rounded than when
compared with underlying beds. The clasts are composed of a mixture of various
igneous lithic lithologies and granitoidal clasts.

The lower bed boundary is sharp and marked by a thin, 2cm thick, very well sorted
sandstone. The upper boundary is absent as a result of the missing section of core
due to the lack of recovery.

Medium grained, well sorted, quartz and lithic-rich dark black, matrix supported
conglomerate.

The clasts within this bed are sub-angular in nature and when compared with the
overlying conglomeratic bed, are far less-mature. The clasts are composed of a
mixture of various igneous-lithic lithologies and granitoidal clasts of a number of
different sizes, with the majority of clasts ranging between 2cm wide to almost 9cm
wide.

The lower bed boundary is sharp. The upper bed boundary is also sharp and
marked by a distinct, well sorted clean sandstone bed, which separates the upper
and lower conglomerates.

Thomas Dodd

2016

350

350

350

Light green and grey, mottled with light red k-feldspar grains. The unit appears to
be weathered and/or bioturbated. The underlying crystalline lithologies are
present but are no-longer represented by well-formed quartz/granitoide and now,
instead have a patchy appearance. This is likely to represent some form of
weathered hard-ground and or possibly the development of a thin palaeosol, the
nature of which has been heavily influenced by the underlying lithologies.

16

234

234

234
1

142

40

142

2

51

6 cm Gap in core

73

17

104

8

34

12

244

244

244

194

26

36

137

70

22 m Gap in core

22 m Gap in core

22 m Gap in core

300

300

300

Core starts at
3226.00m

5.62 m Gap in core

5.62 m Gap in core

5.62 m Gap in core

5.62 m Gap in core

5.62 m Gap in core

Core starts at
3212.95m

Core starts at
3218.57m

Core starts at
3179.00m

Core starts at
3176.00m

Light green, light red and white coloured, hard, crystalline lithologies. These
lithologies are very typical of the Lewisian basement in and around the area West
of Shetland. There is no evidence for weathering of this section of core, no
evidence for inter-collated sediments or the units being portions of larger clasts.
On this basis, this unit of core has been assigned as being crystalline Lewisian
basement.

Light green, light red and white coloured, hard, crystalline lithologies. These
lithologies are very typical of the Lewisian basement in and around the area West
of Shetland. There is no evidence for weathering of this section of core, no
evidence for inter-collated sediments or the units being portions of larger clasts.
On this basis, this unit of core has been assigned as being crystalline Lewisian
basement.

Light green, light red and white coloured, hard, crystalline lithologies. These
lithologies are very typical of the Lewisian basement in and around the area West
of Shetland. There is no evidence for weathering of this section of core, no
evidence for inter-collated sediments or the units being portions of larger clasts.
On this basis, this unit of core has been assigned as being crystalline Lewisian
basement.

Silt-grade, relatively homogenous, dark grey-to-black, parallel laminated
siltstones and shales.

The shales in the lower-to-middle portion of the bed have a high concentration of
very-fine grained sandstones interwoven within the matrix. This may be a function
of elevated terrestrial input at this location.Additionally, the lower portion of the bed
is moderately bioturbated, creating a light grey and dark grey, mottled, patchy
texture within the shales.

The middle-to-upper portion of this unit contains an elevated concentration of
white material within the matrix. This material is scattered sporadically in small
concentrations which are not limited to certain bed. The white material is most
likely some form of chalk.

Silt-grade, relatively homogenous, dark grey-to-black, parallel laminated
siltstones and shales.

The shales in the lower-to-middle portion of the bed have a high concentration of
very-fine grained sandstones interwoven within the matrix. This may be a function
of elevated terrestrial input at this location.Additionally, the lower portion of the bed
is moderately bioturbated, creating a light grey and dark grey, mottled, patchy
texture within the shales.

The middle-to-upper portion of this unit contains an elevated concentration of
white material within the matrix. This material is scattered sporadically in small
concentrations which are not limited to certain bed. The white material is most
likely some form of chalk.

Silt-grade, relatively homogenous, dark grey-to-black, parallel laminated
siltstones and shales.

The shales in the lower-to-middle portion of the bed have a high concentration of
very-fine grained sandstones interwoven within the matrix. This may be a function
of elevated terrestrial input at this location.Additionally, the lower portion of the bed
is moderately bioturbated, creating a light grey and dark grey, mottled, patchy
texture within the shales.

The middle-to-upper portion of this unit contains an elevated concentration of
white material within the matrix. This material is scattered sporadically in small
concentrations which are not limited to certain bed. The white material is most
likely some form of chalk.

Medium grained, fining upwards to very fine grained, moderately sorted,
becoming moderate-to-well sorted, quartz and lithic rich, sub-angular-to-sub
rounded clast-rich sandstone.

The matrix is clast-rich, with normal grading also observed in the clast components
as well as the matrix. The clasts are between 2-5cm in width and are sub-rounded
in nature. They are composed of igneous-lithic lithologies, along with quartz.

The basal contact of the bed is missing as a result of the underlying core being
absent due to lack of recovery. The upper contact is sharp. Other than the normal
grading in both the matrix and the clasts components, the bed is structureless and
massive in nature.

Fine grained, well-to-very well sorted, quartz-rich, dark grey-to-black, sub-
rounded sandstone.

The matrix is composed of a very dark mixture of sediment, with quartz being the
main component. The dark-black colouration is most likely the product of a high
carbonaceous content within th matrix.

The lower-to-middle portion of the unit appears to be massively bedded, with no
evidence for structuring present. The middle-to-upper portion of the unit contains
planar cross bedding, with the foresets being highlighted by elevated argillaceous
contents within the matrix.

The upper contact of the bed is sharp, whilst the lower contact is slightly
gradational, with the boundary being marked by a complete removal of the clasts
that are present in the underlying bed.

Coarse grained, fining upwards to fine grained, poor-to-moderately sorted,
becoming moderate-to-well sorted, quartz-rich, lithic-rich, sub-angular, clast-rich
sandstone. The basal contact of the bed is erosive into the underlying sandstone.
Clasts within the unit are between 2-8cm in width, are sub-rounded and are
scattered throughout the bed. The unit is otherwise structureless and therefore
massive in nature.

Fine grained, very well sorted, quartz-rich, sub-angular, dark grey-to-black
sandstone. The unit is distinctly black, a feature most likely resulting from a high
carbonaceous and argillaceous content within the matrix.

The basal contact of this bed is not present due to the underlying absent section of
core. The upper contact of the unit is erosive. The bed contains no evidence for any
structuring and is therefore massively bedded.

The unit contains a zone where the sandstone have been fractured, and in-filled
with a cleaner, yellow, very fine grained sandstone. The fractures are very angular,
indicating brittle deformation and therefore implying that they are the product of
faulting.

Medium-to-coarse grained, moderately sorted, quartz and lithic rich, sub-rounded
sandstone. The bed contains a high percentage of sub-rounded-to-rounded,
igneous lithic clasts that display tentative normal grading. The lower bed boundary
is sharp whilst the upper contact is gradational. The unit is tentatively trough cross
bedded.

Medium-to-coarse grained, fining upwards to coarse-to-very coarse grained well
sorted, quartz-rich, minor lithic grains, sub-rounded sandstone.

The basal contact of the bed is gradational, with the underlying bed displaying a
clast component within the matrix, whereas this bed contains no such evidence for
clasts within the matrix. The upper bed boundary is sharp.

The lower portion of the unit is massively bedded, with no observed evidence for
structuring . The middle portion of the unit develops trough cross bedding, with the
troughs being highlighted by elevated argillaceous contents within the matrix.

The very upper portion of the bed is also massively bedded. There is a slight
tentative parallel lamination within this upper portion, which may be less-well
pronounced as a result of the coarse-to-very coarse grained nature of the upper
portion of the bed.

Fine grained, moderate-to-well sorted, quartz and lithic rich, grey, sub-rounded
sandstone matrix within a clast-supported conglomerate. The clasts range from 4-
8cm in width, are sub-angular and sub-rounded and composed of various
igneous-lithic lithologies.

The basal contact with the underlying, very fine grained sandstones is sharp,
whilst the upper contact is also sharp and draped by the overlying, thin units of well
sorted sandstones. There is no evidence for sorting within the matrix or the clasts
sizes and the unit is massively bedded.

Fine grained, moderate-to-well sorted, quartz and lithic rich, grey, sub-rounded
sandstone matrix within a clast-supported conglomerate. The clasts range from 4-
8cm in width, are sub-angular and sub-rounded and composed of various
igneous-lithic lithologies.

The basal contact with the underlying, very fine grained sandstones is sharp,
whilst the upper contact is also sharp and draped by the overlying, thin units of well
sorted sandstones. There is no evidence for sorting within the matrix or the clasts
sizes and the unit is massively bedded.

Fine-to-medium grained, very well sorted, quartz-rich dark grey sandstone

Fine grained, well sorted, quartz-rich, minor lithic grains, slightly argillaceous, sub-
rounded sandstones.

Both the upper and lower contacts are sharp, signified by an abrupt change in
grain size. The unit is massively bedded, displaying no visible evidence for any
structuring.

The unit contains a number of rare, scattered, 0.2-0.5mm wide, rounded lithic
clasts.

Fine grained, well sorted, quartz-rich, minor lithic grains, slightly argillaceous, sub-
rounded sandstones.

Both the upper and lower contacts are sharp, signified by an abrupt change in
grain size. The unit is massively bedded, displaying no visible evidence for any
structuring.

The unit contains a number of rare, scattered, 0.2-0.5mm wide, rounded lithic
clasts.

Medium grained, moderately sorted, quartz-rich, minor lithic grains, sub-rounded-
to-rounded sandstone.

The upper and lower bed contacts are both sharp. The bed contains trough cross
bedding, which is highlighted by preferential sorting of large, 1-2cm wide, rounded
lithic clasts in some of the trough and not in other troughs.

Fine grained, moderate-to-well sorted, quartz-rich, minor lithic grains, sub-
rounded sandstone. The basal contact of the bed is sharp, whilst the upper contact
is gradational, marked by the onset of reverse grading as displayed in the
overlying unit.

The bed contains poorly-formed parallel laminations, which are partly disrupted
and are tentatively bioturbated.

Fine grained, rapidly coarsening upwards to coarse grained, moderate-to-well
sorted, quartz-rich, minor lithic grains, sub-rounded sandstone.

The basal contact of the unit is gradational, with the boundary marked at the point
of onset of coarsening upwards, which is not observed in the underlying unit. The
upper bed boundary is absent as a result in the overlying jump in core.

The unit is massively bedded, with no visible evidence for any structuring present.
The middle-to-upper portion of the bed contains some tentative parallel
laminations, highlighted by an elevated argillaceous content within the matrix.

Fine grained, rapidly coarsening upwards to coarse grained, moderate-to-well
sorted, quartz-rich, minor lithic grains, sub-rounded sandstone.

The basal contact of the unit is gradational, with the boundary marked at the point
of onset of coarsening upwards, which is not observed in the underlying unit. The
upper bed boundary is absent as a result in the overlying jump in core.

The unit is massively bedded, with no visible evidence for any structuring present.
The middle-to-upper portion of the bed contains some tentative parallel
laminations, highlighted by an elevated argillaceous content within the matrix.

Fine grained, well sorted, quartz-rich, argillaceous-rich, sub-rounded sandstone.
The basal contact of the unit is sharp as is the upper contact. The unit is massively
bedded, with no evidence for structuring throughout.
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39

Very fine grained, coarsening upwards to coarse-to-very coarse grained,
moderately sorted, becoming poorly sorted, quartz and lithic rich, rounded
sandstone.

The unit contains an upwards-increasing component of broken shelly material
within the matrix.

Due to the coarse grained, poorly sorted nature, structuring is difficult to identify.
Bed boundaries are signified by a immediate change in grain size.

Additionally, there are a number of rounded, 1-2cm lithic clasts within the matrix.

Very fine-to-fine grained, coarsening upwards to medium-to-coarse grained,
moderately sorted, becoming poorly sorted, quartz and lithic rich, rounded
sandstone.

The unit contains an upwards-increasing component of broken shelly material
within the matrix. Additionally, this is accompanied by an upwards-increasing
amount of large, 0.5-1cm wide, rounded quartz and lithic clasts.

The unit appears to be massively bedded. The unit is slightly calcite cemented.

Very fine grained, coarsening upwards to coarse grained, moderately sorted,
becoming poorly sorted, quartz and lithic rich, rounded sandstone.

The unit contains an upwards-increasing component of broken shelly material
within the matrix. The lower portion of the unit is devoid of shelly material.

Due to the coarse grained, poorly sorted nature, structuring is difficult to
determine. Both upper and lower bed boundaries are signified by an immediate
change in grain size. The bed is calcite cemented.

Medium grained, coarsening upwards to coarse-to-very coarse grained,
moderately sorted, becoming poorly sorted, quartz and lithic rich, rounded
sandstone.

Both upper and lower bed boundaries are signified by an immediate change in
grain size. The bed is calcite cemented.

Very fine grained, coarsening upwards to coarse grained, moderately sorted,
becoming poorly sorted, quartz and lithic rich, rounded sandstone.

The unit contains an upwards-increasing component of broken shelly material
within the matrix. The lower portion of the unit is devoid of shelly material.

Due to the coarse grained, poorly sorted nature, structuring is difficult to identify.
Both upper and lower bed boundaries are signified by an abrupt change in matrix
grain size. The bed is calcite cemented.

Medium grained, moderately sorted, becoming poorly sorted, quartz and lithic
rich, sub-rounded sandstone.

The unit contains an elevated component of broken shelly material within the
matrix.

Due to the coarse grained, poorly sorted nature, structuring is difficult to identify.
Both upper and lower bed boundaries are signified by a immediate change in
grain size. The bed is calcite cemented.

Fine grained, coarsening upwards to coarse-to-very coarse grained, moderately
sorted, becoming poorly sorted, quartz and lithic-rich, rounded sandstone.

Due to the coarse grained, poorly sorted nature, structuring is difficult to
determine. Both upper and lower bed boundaries are signified by an immediate
change in grain size. The bed is calcite cemented.

Fine grained, coarsening upwards to very coarse grained, moderately sorted,
becoming poorly sorted, quartz and lithic rich, rounded sandstone. The upper 2cm
of the bed contains a concentration of 0.3cm wide, quartz & lithic, rounded clasts.

Thomas Dodd
2016

Fine-to-medium grained, fining upwards to very fine grained, moderate-to-well-
sorted, quartz-rich, lithic-rich, sub-rounded sandstone. The level of sorting
increases slightly in the upper, finer-grained portion of the bed.

The unit appears to massively bedded, with only the upper 2-5cm displaying
limited evidence for parallel laminations.

The lower bed boundary is sharp, signified by an abrupt change in grain size. The
upper boundary is slightly gradational and is marked by the transfer of grading
from normal grading of this unit, into the reverse grading of the overlying bed.

Very fine grained, quartz-rich, argillaceous-rich, well-sorted, sub-rounded
sandstone. The unit is heavily bioturbated, with a complete mixing of sediment.
The bioturbation has destroyed all/any remnant structuring.

Very fine grained, moderate-to-well sorted, quartz and lithic rich, sub-rounded
sandstone. The bed is parallel laminated, with the parallel laminations being
depicted by a slight aligning of some of the clasts. Both the upper and lower bed
contacts are sharp.

Coarse grained, moderate-to-well sorted, quartz and lithic-rich, sub-rounded
sandstone.

The bed appears to be massively bedded, with no evidence for structuring. Both
the upper and lower bed contacts are sharp.

Fine-to-medium grained, moderate-to-well sorted, quartz-rich, sub-rounded
sandstone matrix supported conglomerate.

Clasts within the matrix range from 5-30cm in diameter. They are sub-rounded-to-
rounded and comprise entirely igneous-lithic lithologies. The clast distribution is
relatively scattered, with perhaps a lower concentration and small clasts size in the
upper portion of the bed.

The lower bed boundary is absent as a result of it being the base of the core. The
upper boundary is sharp and is marked by an abrupt increase in grain-size and
removal of clast components.

The unit is heavily calcite cemented.

Very fine grained, rapidly coarsening upwards into very coarse grained, moderate-
to-well sorted, becoming well sorted, quartz and lithic-rich, sub-rounded
sandstone.

The unit contains very little in the way of heterogeneity, displaying a very clean
character.

The bed contains no evidence for structuring. The very coarse grained nature of
the sediment may be masking any structuring that is present, leaving the bed
being assigned to massively bedded.

Both the upper and lower bed contacts are sharp, marked by an abrupt change in
grain size.

Medium grained, rapidly coarsening upwards into very coarse grained, moderate-
to-well sorted, becoming well sorted, quartz and lithic-rich, sub-rounded
sandstone.

The unit contains very little in the way of heterogeneity, displaying a very clean
character.

The bed contains no evidence for structuring. The very coarse grained nature of
the sediment may be masking any structuring that is present, leaving the bed to
being assigned as massively bedded.

Both the upper and lower bed contacts are sharp, marked by an abrupt change in
grain size.

Medium grained, rapidly coarsening upwards to very coarse grained, moderately
sorted, becoming poorly sorted, quartz and lithic rich, sub-rounded sandstone.

The upper 2cm of the unit contains a concentration of 0.1-0.3mm wide, rounded,
quartz and igneous-lithic clasts. These form along parallel laminations that are
slightly inclined relative to that of bedding. This represents low-angle, inclined
parallel lamination. Both the upper and lower bed boundaries are sharp.
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13

Clay-to-silt grade, dark green-to-grey, partially siliceous shale.

The shale is homogenous and partially parallel laminated. The outside of the core
flakes into round protrusions, much like onion skin weathering. This is indicative of
bioturbation and along with the poorly-formed parallel laminations.

Very fine-to-fine grained, well sorted, quartz-rich, argillaceous rich sandstone. The
unit is parallel laminated with alternations of very-fine-to-fine grained sandstone
and inter-laminated, light green, argillaceous rich laminae. The upper 1cm of the
bed fines upwards into a very fine grained, ripple cross bedded sandstone.

Silt-to-very fine grained, what was most-likely parallel laminated, which later
underwent soft sediment deformation. The sediments have been crumpled. The
soft sediment deformation is restricted to this single bed and does not affect the
over or underlying units. .

Silt-to-very fine grade, very well sorted, partially parallel laminated shale. The unit
contains 1mm wide, black, carbonaceous flecks scattered in the matrix, which
represent some form of detrital plant matter or fauna.

Silt grade, very well sorted, partially parallel laminated shale. The unit contains
1mm wide black, carbonaceous flecks scattered in the matrix, which were likely
some form of plant matter or fauna. The upper contact of the bed is missing due to
this being the top of the core, whilst the lower contact is sharp.

14

86

129

127

Silt-to-very fine grained, dark-grey, highly bioturbated, highly burrowed shale. The
shale effervesces with the addition of 10% . This unit is well cemented andHCL
therefore has both primary and secondary calcite cementation.

The burrows are in a range of orientations and commonly cross-cut each other.

Clay-to-silt grade, dark grey, partially parallel laminated, highly bioturbated shale.

The whole unit rapidly effervesces with the addition of 10% . There is noHCL
evidence for patchy-ness or inter-granular cement. It is highly likely that the calcite
is primary, implying that this bed is more of a marl than shale.

The unit is highly bioturbated with strongly crosscutting, 1-3mm wide burrows
throughout.

The basal contact of the bed is missing due to the underlying change in core
barrel/core point.

Silt grade, dark grey, patchily finely laminated, highly bioturbated shale.

The whole unit fizzes with the addition of 10% and there is no evidence forHCL
patchy-ness or inter-granular cement. It is likely that the calcite is primary and this
bed is therefore more of a marl than shale.

The unit is highly bioturbated with crosscutting, 1-3mm wide burrows.

The basal contact of the bed is gradational, with an upwards change in colour and
overall grain size marking the boundary.

The middle portion of this bed contains one example of a partial cut through an
ammonite shell (see photo 08). Throughout the three meters of this sequence this
is the only example of such a specimen, indicating that this is most-likely an
isolated event.

Silt grade, coarsening upwards to very fine grained, dark grey, partially parallel
laminated, highly bioturbated shale.

The whole unit effervesces with the addition of 10% and there is no evidenceHCL
for patchy-ness or inter-granular cement. It is likely that the calcite is primary.

The unit is highly bioturbated with cross-cutting, 1-3mm wide burrows throughout.

30

27

130

72

Core starts at
2093.37m

37

21

12

10

10

11

25

3

3

59

2

Very fine grained, coarsening upwards to fine grained, quartz-rich, glauconitic
sandstone. The lower portion of the bed is bioturbated, with a number of horizontal
and vertical burrows present.

Very fine grained, moderately sorted, light white coloured, quartz-rich sandstone.
The bed is heavily bioturbated, displaying a complete mixing of light white and
orange sediments.

The upper portion of the bed contains 2-8cm long, gold/brown mineral-filled linear
structures which top-out at the upper bed boundary. These structures are bedding
perpendicular, likely indicating that they are small root-structures. The mineral is
most-likley to be siderite.

Fine grained, poorly sorted, highly bioturbated, quartz and lithic rich, dark grey fully
mixed sediment. The unit contains a high concentration of gold-to-brown, shiny
patchy occurrences of an unidentified mineral. These are sometimes associated
with silicified shelly fragments within the matrix.

The section of core is particularly heavy indicating a dense concretion of the
mineral. It is most-likely composed of an iron carbonate mineral, possibly siderite
or chalcopyrite or pyrite. The concretions likely formed around organic matter
within the matrix that was responsible for the bioturbation. The upper portion of the
unit looks to be more structured, with poorly formed parallel lamination present.

Very fine grained, coarsening upwards to fine grained, well sorted, quartz-rich
sandstone. The basal portion of the bed is heavily bioturbated. The upper portion
becomes better structured, with some poorly-formed parallel laminations present.
This upper portion of the bed also contains an upwards increasing glauconite
concentration within the matrix.

These beds are less responsive to the addition of 10% , with only the lightHCL
orange portions of the bioturbated matrix effervescing (patchy cementation).

Thomas Dodd

2016

Core starts at
2157.37m

Core starts at
2105.46m

37

54

71

3.05 m Gap in core

3.05 m Gap in core

3.05 m Gap in core
Core starts at
2101.90m

Core starts at
2098.85m

Core starts at
2098.55m

1.34 m Gap in core

1.34 m Gap in core

Core starts at
2097.22m

Very fine grained, coarsening upwards to fine grained, well sorted, quartz-rich
sandstone. The basal portion of the bed is massive and contains small root
structures which top-out at a common laminae within the bed. The upper portion of
the bed contains a high amount of glauconite and some occurrences of a gold,
calcium carbonate-based mineral.

Very fine grained, coarsening upwards to fine grained, well sorted, quartz-rich
sandstone. The basal portion of the bed is massive and contains small root
structures which top-out at a common laminae within the bed. The upper portion of
the bed contains a high amount of glauconite at the top of the bed.

Very fine grained, coarsening upwards to fine grained, well sorted, quartz-rich
sandstone. The unit is massively bedded apart from the uppermost portion where
poorly-formed parallel laminations are present. The upper portion of the bed
contains a high amount of glauconite at the top of the bed.

Very fine grained, coarsening upwards to fine grained, well sorted, quartz-rich
sandstone. The unit is massively bedded and contains moderate bioturbation. The
upper portion of the bed contains an elevated concentration of glauconite at the
top of the bed.

Very fine-to-fine grained, moderate-to-well sorted, quartz-rich, argillaceous-rich,
sub-rounded sandstone.

Both the upper and lower contacts of this bed are sharp and the unit is heavily
bioturbated. The bioturbation is present in the form of horizontal and sub-
horizontal burrows. Some examples of primary structuring can be seen, which
seem to be composed of parallel laminations.

There is a high argillaceous/carbonaceous content within the matrix, providing this
well-mixed, bioturbated sandstone a dark grey colouration.

Clay grade, coarsening upwards to very fine grained, moderate-to-well sorted,
quartz-rich, argillaceous-rich, sub-rounded sandstone.

The lower bed contact is gradational and marked by an abrupt onset of coarsening
upwards. The upper bed contact is sharp and the unit is heavily bioturbated.

The bioturbation is present in the form of horizontal and sub-horizontal burrows.
Some examples of primary structuring can be seen, which seems to be composed
of only parallel laminations, but difficult to say definitively where that is the only
structuring present.

High argillaceous/carbonaceous content within the matrix gives this well-mixed,
bioturbated sandstone a dark grey colouration.

Clay grade, homogenous, mixed, dark grey/blue coloured claystones. The upper
and lower bed contact are missing due to both of the gaps in core either side of this
sample. The bed reacts with 10% , but is not calcite cemented and thereforeHCL
must contain intergranular calcium carbonate

Bioturbation is present and is in the form of horizontal and sub-horizontal burrows.
Some examples of primary structuring can be seen, which seem to be composed
of only parallel laminations, but difficult to say definitively where that is the only
structuring present. An elevated argillaceous/carbonaceous content within the
matrix gives this well-mixed, bioturbated sandstone a dark grey colouration.

Clay grade, homogenous, mixed, dark grey/blue coloured claystones. The upper
and lower bed contact are missing due to both of the gaps in core either side of this
sample. The bed reacts with 10% , but is not calcite cemented and thereforeHCL
must contain intergranular calcium carbonate

Bioturbation is present and is in the form of horizontal and sub-horizontal burrows.
Some examples of primary structuring can be seen, which seem to be composed
of only parallel laminations, but difficult to say definitively where that is the only
structuring present. An elevated argillaceous/carbonaceous content within the
matrix gives this well-mixed, bioturbated sandstone a dark grey colouration.

Silt-to-very fine grained, ripple cross bedded, argillaceous-rich sandstone.

Very fine grained, ripple cross bedded, argillaceous-rich sandstone.
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No key marker.

Latest Ryazanian (Albidum Zone).
.Egmontodinium expiratum/polyplacophorum

Latest Ryazanian (Albidum Zone).
Heslertonia heslertonensis,
Scriniodinium pharo.

Latest Ryazanian (Albidum Zone).
Cribroperidinium gigas
Ctenidodinium elegantulum,
Gochteodinia villosa,
Kleithriasphaeridium corrugatum,
Pseudoceratium brevispinosum,
Scriniodinium pharo and
Tubotuberella apatela.

Latest Ryazanian (Albidum Zone).
Heslertonia heslertonensis,
Scriniodinium pharo.

Indeterminate.
No key marker.
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81

Medium-to-coarse grained, fining upward to fine grained, poorly sorted becoming
moderate-to-well sorted along with the normal grading.

The basal section is clast-rich, with 0.5-2cm wide, sub-rounded-to-rounded,
granitoide and various igneous-lithic clasts. The clasts are scattered throughout
the lower-to-middle portion of the bed, but are mainly concentrated at the base.

The basal contact is missing due to it being the bottom of the core, but is assumed
to be erosive on the basis of the coarse grained nature and observations made in
other examples of this facies that lie directly above.

The lower portion of the bed appears to be massive, with this transitioning into
parallel laminated beds of clast-rich sandstone. The middle portion of the unit
contains planar cross bedding, with foresets dipping in opposite directions,
representing trough cross bedding.

243

243

243

Dark-grey to black, homogeneous clay-to-silt grade siltstone & shale.

This unit is parallel laminated, with the parallel laminations represented by subtle
variations in colour & grain size. This parallel lamination is most likely to have
formed from pelagic or liminic fall-out from suspension, opposed to deposition via
traction currents.

The shale has scattered, thin, broken shelly fragments which appear to have been
silicified. These are scattered throughout and do not appear to be any particular
orientation or concentration.

Dark grey-to-black, homogenous, clay-to-silt grade siltstone & shale.

This unit is parallel laminated, with the parallel laminations represented by subtle
variations in colour and/or grain size. This parallel lamination is most likely to have
formed from pelagic/liminic fall-out of suspension opposed to deposition via
traction currents.

The shale has occasional, thin, broken shelly fragments which appear to have
been silicified. These are scattered throughout the unit and do not appear to be
any particular orientation or concentration.

Dark grey-to-black, homogenous, clay-to-silt grade siltstone & shale.

This unit is parallel laminated, with the parallel laminations represented by subtle
variations in colour and/or grain size. This parallel lamination is most likely to have
formed from pelagic/liminic fall-out of suspension opposed to deposition via
traction currents.

The shale has occasional, thin, broken shelly fragments which appear to have
been silicified. These are scattered throughout the unit and do not appear to be
any particular orientation or concentration.

Dark grey-to-black, homogenous, clay-to-silt grade siltstone & shale.

This unit is parallel laminated, with the parallel laminations represented by subtle
variations in colour and/or grain size. This parallel lamination is most likely to have
formed from pelagic/liminic fall-out of suspension opposed to deposition via
traction currents.

The shale has occasional, thin, broken shelly fragments which appear to have
been silicified. These are scattered throughout the unit and do not appear to be
any particular orientation or concentration.

Dark grey-to-black, homogenous, clay-to-silt grade siltstone & shale.

This unit is parallel laminated, with the parallel laminations represented by subtle
variations in colour and/or grain size. This parallel lamination is most likely to have
formed from pelagic/liminic fall-out of suspension opposed to deposition via
traction currents.

The shale has occasional, thin, broken shelly fragments which appear to have
been silicified. These are scattered throughout the unit and do not appear to be
any particular orientation or concentration.

Dark grey-to-black, homogenous, clay-to-silt grade siltstone & shale.

This unit is parallel laminated, with the parallel laminations represented by subtle
variations in colour and/or grain size. This parallel lamination is most likely to have
formed from pelagic/liminic fall-out of suspension opposed to deposition via
traction currents.

The shale has occasional, thin, broken shelly fragments which appear to have
been silicified. These are scattered throughout the unit and do not appear to be
any particular orientation or concentration.

Dark-grey to black, homogenous clay-silt grade siltstone/shale.

This unit is parallel laminated, with the parallel laminations represented by subtle
variations in colour and/or grain size within the silts. The parallel lamination is
most-likely to have formed from pelagic/liminic-fall-out of suspension opposed to
deposition via traction currents.

The basal contact with the underlying transitional sequence is sharp and is thought
to represent the first full onset of shale deposition following the underlying
sequence below.

The shale has occasional examples of thin(<1mm thick), broken shelly fragments
which appear to have been silicified. These are scattered throughout and do not
appear to be any particular orientation or concentration.

Dark-grey to black, homogenous clay-silt grade siltstone/shale.

This unit is parallel laminated, with the parallel laminations represented by subtle
variations in colour and/or grain size within the silts. The parallel lamination is
most-likely to have formed from pelagic/liminic-fall-out of suspension opposed to
deposition via traction currents.

The basal contact with the underlying transitional sequence is sharp and is thought
to represent the first full onset of shale deposition following the underlying
sequence below.

The shale has occasional examples of thin (<1mm thick), broken shelly fragments
which appear to have been silicified. These are scattered throughout and do not
appear to be any particular orientation or concentration.

Dark-grey to black, homogenous clay-silt grade siltstone/shale.

This unit is parallel laminated, with the parallel laminations represented by subtle
variations in colour and/or grain size within the silts. The parallel lamination is most
likely to have formed from pelagic/liminic-fall-out of suspension opposed to
deposition via traction currents.

The shale has occasional examples of thin,(<1mm thick) broken shelly fragments
which appear to have been silicified. These are scattered throughout and do not
appear to be any particular orientation or concentration.

5

Fine-to-very fine grained, very well sorted, quartz-rich sandstone. The bed is
massively structured and contains small load casts at the base, loading into the
silts below. The bed is dolomite cemented.

95

144

46

Fine grained, fining upwards to very fine grained, very well sorted, quartz-rich,
sub-rounded sandstone.

The basal contact with the underlying shales is sharp and there are a number of
well formed, 1-2cm load-casts at the basal contact.

The basal portion contains parallel laminations, which have since slumped,
forming undulating bedding.

The upper portion of the bed fines upwards into very fine grained sandstone,
where the argillaceous content of the bed also increases slightly. Additionally, at
this point the bed develops poorly-formed ripple cross lamination.

276

276

276

42

Very fine grained, well sorted, argillaceous and carbonaceous-rich, slightly
micaceous sandstone.

The bed contains a high proportion of carbonaceous fragments, with the majority
being 1-5cm in length and appearing to be of woody-origin.

The unit also contains 1-2cm long, most likely crinoid vesicles. These vesicles are
composed of calcite and are round in nature.

The unit is broken, but appears to be massively bedded, with only a few indications
of parallel lamination.

462

462

462

27

Very fine-to-fine grained, fining upwards to silt-to-very fine grained, very well
sorted, sub-rounded, quartz-rich sandstone. The basal contact is sharp.

The bed contains poorly-formed parallel laminations in the lower-to-middle
portion. The upper portion of the bed rapidly fines upwards into a silt-to-very fine
grained sandstone, where well-formed ripple cross bedding is present. The upper
1-3cm of the bed has an elevated argillaceous content within the matrix.

9

Very fine-to-fine grained, fining upwards in the upper 20cm to a very fine grained,
very well sorted, quartz-rich, sub-rounded-to-rounded sandstone.

The unit is homogenous and massively bedded, with very little in the way of
structure. The lower portion of the bed contains some tentative de-watering
structures that are sub-parallel to bedding.

The upper portion, which fines upwards into a very fine grained sandstone,
contains some limited evidence for parallel laminations, with slightly more
argillaceous bands highlighting the structuring.

The basal contact of the unit is sharp and loaded, with very small-scale load-casts
forming, loading into the underlying shale.

187

41

34

261

261

261

Very fine-to-fine grained, very well sorted, sub-rounded-to-rounded, quartz-rich
clean sandstone.

The lower portion of the bed contains some evidence for traction currents, but
apart from this, the unit is massively bedded.

The contact with the underlying shale is erosive, whilst the upper contact is sharp.

Fine grained, very well sorted, quartz-rich, sub-rounded-to-rounded sandstone.

The unit is massively bedded, with no evidence for any structuring.

The basal contact of the unit is sharp. The bed has heavy oil staining and is
massively bedded. The basal contact is defined by an immediate jump in grain size
compared to that of the underlying bed.

The upper 5-10cm of the bed fines upwards into a very fine-to-fine grained, slightly
argillaceous sandstone.

Fine grained, very well sorted, quartz-rich, sub-rounded-to-rounded sandstone.

The unit is massively bedded, with no evidence for any structuring.

The basal contact of the unit is sharp. The bed has heavy oil staining and is
massively bedded. The basal contact is defined by an immediate jump in grain size
compared to that of the underlying bed.

The upper 5-10cm of the bed fines upwards into a very fine-to-fine grained, slightly
argillaceous sandstone.

Fine grained, very well sorted, sub-rounded, quartz-rich sandstone.

The unit is massively bedded, with very little evidence for a structuring throughout
the whole unit.

The basal contact is sharp and marked only by an immediate change in grain size
compared to that of the underlying bed.

The upper portion of the bed contains patchy calcite cement, which has formed
sub-parallel to bedding and represents secondary, diagenetic cementation.

The oil staining in this unit is high, with very high saturations, leaving a black, tar-
looking sandstone.

Fine grained, very well sorted, sub-rounded, quartz-rich sandstone.

The unit is massively bedded, with very little evidence for a structuring throughout
the whole unit.

The basal contact is sharp and marked only by an immediate change in grain size
compared to that of the underlying bed.

The upper portion of the bed contains patchy calcite cement, which has formed
sub-parallel to bedding and represents secondary, diagenetic cementation.

The oil staining in this unit is high, with very high saturations, leaving a black, tar-
looking sandstone.

Core starts at
2501.25m

53

Fine-to-medium grained, fining upwards to fine grained, moderate-to-well sorted,
quartz-rich with minor k-feldspar and lithic grains, sub-rounded, sandstone.

The basal contact of the bed is erosive and contains a 2-4cm thick, pebble lag, with
the pebbles comprising a mixture of rounded and sub-rounded, granitoidal and
mixed igneous-lithic lithologies.

The lower portion of the bed is trough cross bedded, with the middle-to-upper
portion becoming planar cross bedded. The very upper 2-3cm of the unit contain
low-angle planar cross bedding. Cross bedding foresets are highlighted by a
preferential sorting along the foresets, with some foresets containing higher
argillaceous contents, whilst other have a high proportion of clast-rich laminae.

Fine-to-medium grained, well sorted, quartz-rich sandstone, containing a high
proportion fo argillaceous material in the matrix. The unit is parallel laminated.
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Fine-to-medium grained, fining upwards to silt-to-very fine grained, moderately
sorted, becoming well sorted in the middle-to-upper portions of the unit, sub-
angular-to-sub rounded, quartz-rich with minor k-feldspar and lithic grains,
sandstone.

The unit has an erosive scour at the base, which is filled with a fine-to-medium
grained, clast-rich, trough cross bedded sandstone. The clasts are composed of
sub-rounded granitic fragments and other igneous-lithic lithologies.

The trough cross bedding becomes planar cross bedding in the middle of the bed.
This transitions into parallel laminations in the upper, very fine-to-fine grained
portion.

In the very upper 1-10cm of the bed, the unit becomes silt-to-very fine grained, with
an elevated argillaceous content within the matrix and a complete reduction of
larger clasts. This unit is parallel laminated and therefore most likely the product of
traction currents.

163

Fine-to-medium grained, fining upwards to fine grained, moderately sorted,
becoming well sorted, quartz-rich, minor k-feldsapr and lithic sub-angular-to-sub
rounded sandstone.

The basal contact is scoured into the underlying very fine grained sandstone. The
basal fill of the scour is composed of fine-to-medium grained, clast-rich, trough
cross bedded sandstone. The clasts are composed of granitoide and igneous-
lithic lithologies and a high proportion of 1-4cm, flat, light grey-green coloured, silt-
to-very fine grained mud-clasts. The mudclasts were most-likely ripped up from
the underlying bed and remained entrained in the basal portion of the flow.

The middle to upper portion of the unit is composed of fine grained, well sorted,
clast-poor, planar cross bedded and parallel laminated sandstone.

The middle portion of the unit contains scattered laminae which are particularly
clast-rich, usually comprising a mixture of lithic clasts and mud-clasts. The mud-
clasts are commonly imbricated.

The upper portion of the unit is parallel laminated and contains a higher proportion
of argillaceous material within the matrix. This portion of the bed fines upwards

61

Medium-to-coarse grained, fining upward to medium grained, moderately sorted,
becoming well sorted, quartz-rich, with minor k-feldspar and minor igneous-lithic,
sub-angular-to-sub-rounded sandstone.

The basal contact is erosional and is filled with a 1-2cm pebble lag. The clasts in
the pebble lag are composed of granitic and other igneous-lithic lithologies.

The lower-to-middle portion of the bed contains trough cross bedding. This
becomes parallel laminated in the upper, finer grained portions of the unit.
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141

Coarse grained, fining upwards to fine-to-medium grained, moderately sorted,
becoming well sorted along with fining-upwards in grain size, quartz-rich, with
semi-minor k-feldspar and lithic grains, sub-rounded, sandstone.

The basal contact is erosive and is filled with trough cross bedded, clast-rich
sandstone. The clasts are composed of granitoidal and other igneous-lithic
lithologies in the basal section.

The middle-to-upper portion of the bed is trough cross bedded, but contains a
higher proportion of larger, 1-4cm wide, angular, igneous-lithic and granitic clasts.
Above the lower clast-rich zone, there is a second clast-rich zone, comprising a
dense accumulation of 1-5cm long, flat, mud-clasts. The mud-clasts are quite
angular and non-armoured, implying that they were fully lithified prior to rip-up and
entrainment.

The upper portion of the bed is composed of parallel laminated, argillaceous-rich,
fine-to-medium grained sandstone.
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Medium grained, fining upwards to very fine grained, moderate-to-well sorted,
quartz-rich with major k-feldspar and lithic, sub-rounded sandstone. The basal
contact is sharp but non-erosive and is filled with a trough cross bedded, slightly
more clast-rich, sandstone.

The middle portion contains 15cm of soft sediment-deformed sandstone. The
deformation is highlighted by a number argillaceous-rich laminae within the unit
which show undulating orientations, almost perpendicular to bedding. This
deformation is soft-sediment deformation and is likely related to: water escape,
loading or fluid flow shortly after or during deposition.

The upper portion of the unit sharply returns to fine-grained, argillaceous-rich,
parallel laminated sandstone.

54

Moderate-to-well sorted, quartz-rich, major k-feldspar and minor lithic, sub-
rounded, argillaceous sandstone.

The basal contact of the bed is erosive into the underlying fine-grained sandstone
and is filled with parallel laminations. These rapidly become trough cross bedding,
which is also accompanied by a concentration of rounded mud-clasts that lie
parallel to the troughs.

The middle-to-upper portion contains low angle-to-planar cross bedding, with the
mud-clasts becoming absent at the point of change in structure. The upper portion
of the unit is parallel laminated and, whilst the unit as a whole is argillaceous-rich,
has a further elevated argillaceous content within the matrix.
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Coarse-to-very coarse grained, poor-to-moderately sorted, becoming moderate-
to-well sorted, quartz-rich, with major k-feldspar and minor lithic grains, sub-
rounded sandstone.

The basal section is clast-rich, with the clasts being composed mainly of granitic
and igneous-lithic lithologies. There is a small component of <1cm long mud-clasts
within the matrix.

The basal contact is sharp and slightly erosive, with the basal sandstones
displaying trough cross bedding. The middle-to-upper portions of the bed contain
planar cross bedding. The very upper 1-8cm of the bed fines upwards into a fine
grained, well sorted, low-angle-to-planar cross bedded sandstone.

Medium grained, fining upwards-to-fine grained, poorly sorted, becoming
moderately sorted, quartz-rich with major k-felsdpar and minor lithic clasts, sub-
rounded sandstone. The basal section of the unit is erosive and clast-rich, with the
clast concentration within the matrix decreasing upwards.

The basal section in trough cross bedded. The middle portion of the unit displays
parallel lamination. This becomes trough-cross bedded in the upper portion of the
bed, where grain-size and sorting is more-mature.

The clasts comprise a mix of rounded, graitoide and igneous-lithic fragments.

13

Medium grained, coarsening upwards to coarse grained, well sorted, becoming
poor-to-moderately sorted, sub-angular-to-sub-rounded sandstone.

The basal contact is sharp and marked by an immediate change in grain size from
the coarse grained sandstone below into medium grained sandstones of this bed.
The basal portion of the bed contains trough cross bedding and is much better
sorted than the upper portion of the unit.

The upper portion of the bed contains sub-parallel (inclined), parallel laminated,
coarse grained, clast-rich sandstone. The clasts in the upper portion are mainly
composed of igneous-lithic lithologies and there is little in the way of granitic
lithologies. The parallel laminated sandstone are slightly inclined relative to that of
the dip of the bedding. Clasts in this zone are rounded, which is especially
apparent when compared to clasts within all underlying beds.

137

Very fine grained and silt grade, highly mixed, dark-grey sandstone. This unit has a
high proportion of argillaceous material within the matrix, along with an equal
proportion of very fine grained, moderately sorted sandstone. Additionally there
are a number of 1-3mm, sub-rounded-to-rounded quartz-grains scattered
throughout the bed.

The unit is structureless and highly bioturbated. There may have been some form
of primary structure present, but this has been completely destroyed through
burrowing and other bioturbation-related sediment mixing.

The unit contains scattered occurrences of small, 1-3mm wide, thinly-shelled, by-
valves. These effervesce with the addition of 10% and therefore are stillHCL
composed of calcite and have not been replaced.

Medium grained, coarsening upward to very coarse grained, well sorted,
becoming moderately sorted, sub-angular, quartz-rich, major lithic-grianed,
sandstone. The basal contact is erosive. The middle and upper portions of the bed
are tentatively trough-cross bedded or parallel laminated.

Fine grained, coarsening upwards into fine-to-medium grained, moderate-to-well
sorted, quartz-rich, major lithic, sub-angular sandstone.

The basal unit, where the bed is fine grained, contains parallel laminated
sandstones, which have a slightly elevated argillaceous component within the
matrix. The argillaceous content is preferentially sorted, forming argillaceous
laminae (drapes) within the otherwise clean, fine grained sandstone.

The upper portion of the bed contains cleaner, fine-to-medium grained, trough
cross bedded sandstone.

The transition from parallel laminated, fine grained sandstones into fine-to-
medium grained, trough cross bedded sandstones is marked by a 2cm -thick
concentrated section of bed that has an elevated proportion of light green, clay-
grade, 0.5-1cm long, sub-angular mudclasts.
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Fine grained, coarsening upward to fine-to-medium grained, well sorted,
becoming moderately sorted, quartz-rich with major lithic, sub-angular
sandstone. The matrix also contains a high proportion of 2-6mm wide, flat, sub-
angular, light green mudclasts.

The bed is trough cross bedded, with the level of clasts increasing upwards, which
are preferentially sorted along the cross bedding sets.

The top 2cm of the bed contains a high concentration of sub-angular, clay-grade,
light green mudclasts. These were lithified prior to being entrained as they are
angular and non-armoured. As a result of the clay grade, weak nature of the
sediment comprising the mud clasts, there is a requirement for them to be partially
lithified in order to have stayed intact during entrainment and transit.

Medium grained, fining upwards to fine grained, well-to-very well sorted, quartz-
rich with major lithic, sub-rounded sandstone.

This unit is particularly clast-poor and contains what appears to be trough cross
bedding. The angle of the trough cross bedding sets climbs steeply, much more
steeply than that of those observed in underlying bed. This, coupled with the fining
upwards opposed to the coarsening upward, represents a different facies and/or
process.

Very fine grained sandstone mixed within a highly argillaceous matrix. The unit
also contains a high proportion of angular, lithic, coarse grains and 1-2mm wide,
green mud-clasts. The unit appears to be massive. There is a tentative parallel
lamination running through the bed.
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Medium grained, coarsening upwards to coarse grained, well sorted, becoming
moderate-to-well sorted in the upper 2cm, quartz-rich with minor lithic, sub-
angular sandstone. The basal contact is erosive and the bed contains trough cross
bedding. The upper 2cm of the bed is slightly more clast-rich, with 1cm wide, sub-
angular, lithic clasts.

Fine-to-medium grained, coarsening upwards to coarse grained, moderately
sorted, becoming poor-to-moderately sorted, quartz-rich with major lithic, sub-
angular-to-sub-rounded sandstone.

The basal section is better sorted than the upper section and contains trough-
cross bedded sandstone. The clast component of the matrix increases upwards in
this bed and these clasts are composed of sub-angular, igneous-lithic lithologies.

The bed transitions into inclined parallel laminated, coarse-grained sandstones.
The clast component in this portion of the bed rapidly increases and the
composition of the clasts switches to 1-2cm wide, both rounded and sub-angular,
clay grade mud-clasts. The more elongated mud-clasts, tend to lie bedding
parallel and bedding sub-parallel when they stack against each other, forming
clast imbrication.

This portion of the bed also contains a high proportion of iron/dark-brown/pyrite
looking mineral within the pore-space. This has developed in a patchy-manner
indicating that it is secondary and likely formed around granular detrital matter
which has since been replaced.

Medium grained, fining upwards to fine grained, moderately sorted, quartz-rich
with minor lithic, sub-angular-to-sub-rounded sandstone.

The bed is composed of cross bedding, which appears to be trough cross bedding
The unit is sporadically clast-rich, with the lithic, sub-angular clasts preferentially
sorting along some of the cross bedded sets.

4

11

40

10

17

15

1

Fine-to-medium grained, fining upward to fine grained, very well sorted, quartz
and lithic rich, sub-angular sandstone. The unit is trough cross bedded and
contains a small percentage of 1-3mm long, flat, light green mud-clasts. The base
contains an erosive scour into the underlying silts.

Coarse grained, fining upward to fine-to-medium grained, well sorted, quartz-rich,
with major lithic, sub-angular sandstone. The fining upwards observed in this bed
is also accompanied by an upwards reduction in argillaceous material.

The bed has an erosive base and is filled with trough cross bedding. There are only
minor clasts throughout this unit, which comprise various, sub-rounded, igneous-
lithic fragments.

Coarse grained, fining upward to medium grained, clast-rich, quartz-rich, sub
angular sandstone. The basal contact is erosive and the clast-rich component
within the matrix comprises a mixture of igneous-lithic lithologies, which are sub-
angular, clay-grade, light green, sub-rounded mud-clasts.

Medium grained, coarsening upwards to coarse-to-very coarse grained, moderate
to-well sorted, quartz-rich, with minor lithic, sub-angular sandstone. The unit
contains trough cross bedding. The upper 2-3cm are clast-rich, with the clasts
comprising rounded and sub-rounded igneous-lithic lithologies.

Fine-to-medium grained, coarsening upward to medium-to-coarse grained,
moderate-to-well sorted, quartz-rich with minor lithic, sub-angular, sandstone. The
unit is trough cross bedded and has an erosive contact at the base. The
argillaceous content within the matrix increases upwards, along with a slight
increase in the presence of 1-2mm long, light green, clay grade mudclasts.

Fine grained, coarsening upwards into coarse grained, well sorted, becoming
poorly sorted, quartz-rich with major lithic, sub-angular sandstone. The lower
portion of the bed is trough cross bedded.

The middle-to-upper portion of the unit becomes clast-rich and develops into
parallel laminated sandstones. The parallel laminations are slightly sub-parallel to
bedding, with the 0.5-2cm, rounded lithic clast aligning along the inclined
structures. Inclined parallel lamination.

Fine grained, coarsening upward into fine-to-medium grained, well sorted,
becoming poorly sorted, quartz-rich with major lithic, sub-angular sandstone. The
lower portion of the bed is trough cross bedded. The basal contact of the bed is
missing due to the change in core barrel, whilst the upper bed contact is sharp.
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Fine-to-medium grained, coarsening upwards to coarse grained, moderately
sorted, becoming poorly sorted in the upper portion of the unit, quartz, k-feldspar
and lithic rich, sub-rounded sandstone.

The basal contact is sharp and the unit exhibits coarsening upwards. There is
evidence for trough cross bedding. Some of the cross bedding foresets exhibit
planar cross bedding geometries.

The percentage of 1cm wide, sub-rounded-to-rounded clasts increases upwards,
with the clast composition being dominantly granitic.
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Fine grained, moderate-to-well sorted, quartz-rich with major lithic and k-feldspar,
sub-rounded, planar cross bedded sandstone. The bed is argillaceous and
carbonaceous rich, with a high amount of carbonaceous material in the matrix.

Very fine grained, moderate-to-well sorted, quartz-rich with major lithic and k-
feldspar, sub-rounded, parallel laminated sandstone. The bed is argillaceous and
carbonaceous rich, with a high amount of carbonaceous material in the matrix.

Fine grained, moderate-to-well sorted, quartz-rich, sub-rounded, parallel
laminated sandstone. The bed is argillaceous and carbonaceous-rich, with a
elevated concentration of carbonaceous material in the matrix.

Very fine grained, moderate-to-well sorted, quartz-rich with major lithic and k-
feldspar, sub-rounded, parallel laminated sandstone.
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Fine-to-medium grained, fining upward to very fine-to-fine grained, moderate-to-
well sorted, quartz and lithic-rich, with minor k-feldspar, sub-rounded sandstone.
The basal contact is sharp.

The bed is trough-cross bedded in the lower portion, with the trough foresets being
quite low-angle. This portion of the bed is slightly less-well sorted, with a number of
sub-rounded-to-rounded lithic and granitic clasts that preferentially form on some
of the troughs.

The upper portion of the bed is parallel laminated and contains an elevated
amount of argillaceous and carbonaceous material within the matrix. This portion
of the bed is better sorted, with a complete lack of larger clasts within the matrix.
The parallel laminations are highlighted by dark grey and light green alternations,
forming a banded texture. The colouration is linked to a slight variation in grain size
between the individual laminae.

Coarse grained, fining upwards to medium grained, poorly sorted, becoming
moderately sorted, quartz, lithic and k-feldspar-rich, sub-rounded sandstone. The
basal contact is erosive into the underlying bed.

The bed contains an elevated concentration of rounded, lithic and granitic clasts,
which become less prevalent towards the top of the bed. The unit is trough-cross
bedded, with a number of the larger clasts aligning along the trough surfaces.
Additionally, there are a number of mud-clasts within the matrix.

Fine-to-medium grained, moderate-to-well sorted, quartz and lithic-rich, with
minor k-feldspar, sub-rounded sandstone. The bed contains a high proportion of
argillaceous and a minor amount of carbonaceous material within the matrix.

The unit is trough cross bedded, with the argillaceous material in the matrix acting
to highlight the cross bedding foresets.

The lower portion of the bed is less-well sorted with a number of 1-5mm wide,
elongated, sub-rounded, graniotide and igneous-lithic clasts within the matrix. The
upper portion of the bed contains little in the way of granitoidal and igneous-lithic
clasts, but does contain a concentrated zone of elongated, rounded, light-green
mud-clasts that imbricate and align along one of the trough sets.

The upper portion of the bed is calcite cemented, with the cementation being
patchy at the lower boundary of the cemented zone, indicating that it is secondary,
diagenetic calcite cementation.

Fine-to-medium grained, moderately sorted, trough-cross bedded, quartz-rich
with minor lithic and k-feldspar, sub-rounded grains.

The unit contains a high proportion of 1-3cm long, elongate, sub-rounded, clay-
grade mud-clasts. Some of the mudclasts are angular, indicating that they were
relatively lithified prior to rip-up & entrainment. However, other examples of the
mud clasts are irregular in shape, indicating that they were still ductile and non-
lithifed prior to entrainment.

The lower-most portion of the bed contains a slightly higher argillaceous content
within the matrix. This forms ripple cross bedding, with the elevated argillaceous
content highlighting the ripple foresets.

Fine-to-medium grained, coarsening upward to medium-to-coarse grained,
moderately sorted, quartz and lithic rich with minor k-feldspar, sub-rounded
sandstone.

The bed contains trough cross bedding throughout.

The unit is more clast-rich in the lower portion of the bed, with the size and quantity
of clasts decreasing upwards. This is opposed to the matrix grain size, which
increases upwards.

Medium grained, poorly sorted, quartz-rich, lithic and k-feldspar-rich, sub-
rounded, trough cross bedded sandstone. The bed is clast-rich, with a number of
1-2cm wide, sub-rounded-to-rounded, igneous-lithic and granitoidal clasts
scattered throughout.

Very fine grained, ripple cross bedded, argillaceous-rich sandstone.

Medium grained, becoming fine grained, moderately sorted, becoming well
sorted, quartz-rich, k-feldspar-rich with minor lithic, sub-rounded sandstone.

The lower boundary of the bed is erosive and is filled with medium-grained, clast-
rich, trough-cross bedded sandstone. The clasts are composed of granitoidal and
igneous-lithic lithologies and are generally sub-rounded and <1cm wide.

The upper portion of the bed is fine grained, much better sorted and clast-poor.
This portion of the bed contains a higher proportion of argillaceous material in the
matrix that acts to highlight a mixture of parallel laminations and trough cross
bedding.

There are no mudclasts within this unit.
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Fine grained, fining upwards to very fine grained, moderate-to-well sorted, quartz-
rich, with minor lithics and very minor k-feldspar, sub-angular sandstone.

The bed has a high argillaceous content and contains scattered, 1-2cm wide,
rounded, clay-grade mud clasts. The unit is trough cross bedded, with very poorly-
formed troughs. A number of the trough contains <0.5cm wide, rounded, igneous-
lithic clasts, which are concentrated in isolated zones.

The basal contact is sharp and the upper contact is erosional.

The upper-most portion of the bed is parallel laminated, with the laminations being
very poorly formed.

Fine grained, fining upwards to very fine grained, moderate-to-well sorted, quartz-
rich, with minor lithics and very minor k-feldspar, sub-angular sandstone. The bed
has a high argillaceous content and contains scattered, 1-2cm wide, rounded,
clay-grade mud clasts. The unit is trough cross bedded, with very poorly-formed
troughs.
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0.16 m Gap in core

Medium-to-coarse grained, well sorted, quartz-rich, argillaceous-rich, trough
cross bedded sandstone. The unit has a dark grey-green colouration, distinctly
different from surrounding beds.

The unit is clast-poor, with little in the way of large lithic or granitic clasts. The basal
contact of the bed is sharp, whilst the upper bed contact is erosive, with the
overlying bed cutting down into the top of this bed.

Fine grained, coarsening upwards to coarse grained, moderate-to-well sorted,
becoming moderately sorted, sub-rounded sandstone.

The basal contact is sharp, signified by a loss of mud-clasts and a coarsening
upwards trend. The upper bed contact is sharp.

The lower-to-middle portion of the bed contains parallel laminations, with the
laminations being highlighted by a slightly elevated argillaceous content within
the matrix.

The upper portion of the bed contains poorly-formed parallel laminations. This part
of the unit also contains a high concentration of 4cm wide, flat, rounded, clay-
grade, light-green mudclasts. These seem to have been rafted and concentrated
in the upper, coarse-grained portion of the bed.

Fine grained, moderate-to-well-sorted, quartz-rich, sub-rounded sandstone. The
matrix is relatively clean, with few examples of larger clasts within the matrix.
There are a number of examples of scattered, 1-5cm wide, rounded, flat mud-
clasts within the central portion of the bed.

Both the upper and lower bed contact are sharp, signified by an abrupt change in
grain size.

The lower portion of the unit contains poorly-formed trough cross bedding. In the
middle-to-upper portion of the unit, the troughs become more disrupted, with the
upper portion of the bed displaying soft-sediment deformation.

Some of the laminae in this portion of the bed are completely distorted, almost
forming horizontal to bedding. Additionally, there is a large, 10cm wide, parallel
laminated, clay-to-silt grade, argillaceous-rich, armoured mud-clasts in the very
upper portion of the bed. The clast armouring is composed of 0.1-0.2cm wide, sub-
angular, igneous-lithic and quartz clasts.

This must have been partially lithified prior to entrainment to retain the parallel
laminations, but soft enough to allow the clast armouring to occur. The event where
this was ripped-up was likely to be quite localised and most likely an event
associated with the soft-sediment deformation occurring in and around this portion
of the bed.

Very coarse grained, fining upwards to fine grained, moderately sorted, quartz-
rich, sub-rounded sandstone.

The basal contact of the bed erosively scours into the underlying unit. The upper
contact is sharp.The bed is composed of trough cross bedding throughout. The
troughs are better formed in the lower portion of the bed and become less-well
formed in the upper portion of the bed.

The unit contains a high concentration of sub-angular-to-sub-rounded, 0.5-1cm
wide, quartz and lithic clasts. These are scattered throughout the bed and display
no sorting or grading.

Coarse grained, fining upwards to fine grained, moderately sorted, quartz-rich,
sub-rounded sandstone.

The basal and upper contacts are sharp.Apart from the top of the bed is composed
of trough cross bedding throughout, where the upper 10cm of the bed where
structures become lost and only limited, poorly-formed parallel laminations can be
observed.

The unit contains a high concentration of sub-angular-to-sub-rounded, 0.5-1cm
wide, quartz and lithic clasts. These are scattered throughout the bed and display
no sorting or grading within the clast component.

The upper portion of the bed contains a high concentration of 1-5cm long, elongate
and rounded, clay-to-silt grade, light green and brown mudclasts, These are only
present in the upper portion of the bed and cant be found in the trough cross
bedded section. They appear to have been rafted towards the top of the bed.

Medium grained, moderately sorted, quartz-rich, sub-rounded sandstone.

The basal contact of the bed erosively scours into the underlying unit. The upper
contact is sharp. The bed is composed of trough cross bedding throughout. The
unit contains a high concentration of sub-angular-to-sub-rounded, 0.5-1cm wide,
quartz and lithic clasts. These are scattered throughout the bed and display no
sorting or grading within the clast component. There are only a number of rare,
scattered, 1cm-wide granitic clasts in the matrix and are at a noticeably lower
concentration than in all other beds below.

Coarse grained, fining upwards to fine-to-medium grained, moderate-to-well
sorted, quartz-rich, major lithic-rich, sub-rounded sandstone.

The basal contact of the bed is erosive, whilst the upper contact is sharp. The bed
is filled with trough cross bedding.

The bed is clast-rich, with a high concentration of 1-8cm wide, sub-rounded,
igneous-lithic and granitic clasts. The basal 5-10cm of the bed contains a slightly
larger, 4-7cm wide, sub-rounded, igneous-lithic and granitoide clasts that form a
lag. The clasts are otherwise scattered throughout the matrix and do not display
any grading or sorting.

Coarse grained, fining upwards to fine-to-medium grained, moderate-to-well
sorted, quartz-rich, major lithic-rich, sub-rounded sandstone. The basal contact of
the bed is erosive, whilst the upper contact is sharp. The bed is filled with trough
cross bedding. The bed is clast-rich, with a high concentration of 1-8cm wide, sub-
rounded, igneous-lithic and granitoide clasts.

Medium grained, fining upwards to fine grained, moderate-to-well sorted, quartz-
rich, major lithic-rich, sub-rounded sandstone.

The basal contact of the bed is sharp, as is the upper contact. The bed is filled with
trough cross bedding.

The bed is clast-rich, with a elevated concentration of 1-8cm wide, sub-rounded,
igneous-lithic and granitoide clasts. The clasts are scattered throughout the matrix
and do not display any grading or sorting.

Very coarse grained, fining upwards to medium grained, moderate-to-well sorted,
quartz-rich, major lithic-rich, sub-rounded sandstone.

The basal contact of the bed is erosive, whilst the upper contact is sharp. The bed
is filled with trough cross bedding.

The bed is clast-rich, with a high concentration of 1-8cm wide, sub-rounded,
igneous-lithic and granitic clasts. The basal 5-10cm of the bed contains a slightly
larger, 4-7cm wide, sub-rounded lithic and granitic clast that forms a lag. The clasts
display a very slight normal grading, with the clasts becoming smaller and less
concentrated towards the top of the bed.

Very coarse grained, fining upwards to medium grained, moderate-to-well sorted,
quartz-rich, major lithic-rich, sub-rounded sandstone.

The basal contact of the bed is erosive, whilst the upper contact is sharp. The bed
is filled with trough cross bedding.

The bed is clast-rich, with a high concentration of 1-8cm wide, sub-rounded,
igneous-lithic, quartz and granitic clasts. The basal 5-10cm of the bed contains a
slightly larger, 4-7cm wide, sub-rounded lithic and granitic clasts that form a lag.
The clasts display a very slight normal grading, with the clasts becoming smaller
and less concentrated towards the top of the bed.

Very coarse grained, fining upwards to fine grained, moderate-to-well sorted,
quartz-rich, major lithic-rich, sub-rounded sandstone.

The basal contact of the bed is erosive, whilst the upper contact is sharp. The bed
is filled with trough cross bedding. The upper 5-10cm of the bed is much better
sorted, with a strong reduction in clast concentrations. This portion of the bed
contains poorly-developed parallel laminations, most-likely the product of traction
in the upper portion of the bed.

The bed is clast-rich, with a high concentration of 1-8cm wide, sub-rounded,
igneous-lithic and granitic clasts. The basal 5-10cm of the bed contains slightly
larger, 4-7cm wide, sub-rounded lithic and granitoide clasts that form a lag. The
clasts display a very slight normal grading, with the clasts becoming smaller and
less concentrated towards the top of the bed.

Coarse grained, coarsening upwards to fine-to-medium grained, moderately
sorted, becoming well sorted, quartz-rich, minor k-feldspar, and minor lithic grains,
sub-angular sandstone. The unit, as a whole is clast-poor.

The basal contact of the unit is erosive and is filled with a 1-5cm wide, igneous-
lithic and granitic, sub-rounded, clast-lag. The clasts are restricted to the scour fill
and overlain by a sequence of trough cross bedded sandstones followed by
parallel laminated sandstone in the lower-to-middle portion of the bed.

The middle-to-upper portion of the bed contains planar cross bedding and trough
cross bedding. The very upper 5cm of the unit contains parallel laminated
sandstone.

Coarse grained, coarsening upwards to fine-to-medium grained, moderately
sorted, becoming well sorted, quartz-rich, minor k-feldspar, and minor lithic grains,
sub-angular sandstone. The unit, as a whole is clast-poor.

The basal contact of the unit is erosive and is filled with a 1-5cm wide, igneous-
lithic and granitic, sub-rounded, clast lag. The clasts are restricted to the scour fill
and overlain by a sequence of trough cross bedded sandstones followed by
parallel laminated sandstones in the lower-to-middle portion of the bed.

The middle-to-upper portion of the bed contains planar cross bedding and trough
cross bedding. The very upper 5cm of the unit contains parallel laminated
sandstone.

Medium grained, well sorted, quartz-rich, minor lithic-rich, sub-angular sandstone.
The basal contacts of the bed are both sharp, with the unit composing mainly of
parallel laminated sandstones.

Coarse grained, fining upwards to fine grained, moderately sorted, becoming
moderate-to-well sorted, quartz-rich with major lithic grains and minor k-feldspar,
sub-rounded-to-rounded sandstone.

The basal contact of the bed is sharp, with the upper contact being erosive, with
the overlying unit scouring-into this unit. The lower portion of the bed is trough
cross bedded. The trough cross bedding becomes planar cross bedding in the
lower-to-middle portion of the bed.

The upper portion of the unit contains lower-angle planar cross bedding, with each
successive set containing even shallower-angled forests than compared to the
underlying set. The very upper 10cm of the unit contains parallel laminated,
argillaceous-draped sandstones.

The lower, trough cross bedded section of the bed contains an elevated clast-
component within the matrix. The clasts comprise of igenous-lithic and granitoide
clasts and are mainly sub-rounded in nature. The level of clasts within the matrix is
much lower in the overlying planar cross bedded sandstones, with a small
increase in clasts during the transition from planar cross bedding to lower-angle
cross bedding.

The upper-most, low-angle cross bedded and parallel laminated portion of the bed
does not contain any examples of lithic or graniotide clasts and instead, 1-3cm
long, rounded, light-green, clay-to-silt grade mudclasts appear within the matrix.
As these mudclasts are rounded, they were likely fully lithified prior to rip-up and
entrainment.

Medium grained, well sorted, quartz-rich, with minor lithic grains, sub-angular-to-
sub rounded sandstone

The basal contact of the bed is sharp, whilst the upper-most contact is erosive. The
unit is planar cross bedded. There are a number of small, 0.5-1cm wide, sub-
rounded, lithic and granitoide clasts within the matrix, but as a whole, the bed is
much better sorted than in some of the surrounding units.

The upper 5cm of the unit contains argillaceous drapes on some of the cross
bedding foresets.

Medium-to-coarse grained, moderate-to-well sorted, quartz-rich, with minor lithic
and k-feldspar grains, sub-rounded sandstone. The basal contact of the unit is
erosive and contains a thin, laminated, argillaceous-drape at the base of the scour.
The upper and middle portions of the bed are trough cross bedded, with the upper-
most portion of the bed containing poorly-formed, parallel laminations.

This bed also contains a 30cm long, bedding-perpendicular, calcite and medium-
grained, argillaceous-rich sandstone-filled fracture/fault. Additionally, the fill
displays 0.3-0.5cm long, elongated, lithic clasts which have been dragged into the
zone and now align parallel to the fracture and perpendicular to bedding.

Medium grained, fining upwards to fine grained, moderate-to-well sorted,
becoming well sorted, quartz and lithic-rich, with minor k-feldspar, sub-angular-to-
sub-rounded sandstone.

The basal contact of the unit is sharp, with the upper bed contact being erosive.
The lower-to-middle portion of the bed contains planar cross bedding. Some of the
foresets display trough-cross bedding characteristics, but the large majority are
planar cross bedded.

A large proportion of the foresets display an argillaceous-drape on top of the
structures. The lower portion of the bed contains a number of rare, 1-2cm long,
elongated, light-green mudclasts. These are not present in the rest of the bed and
are restricted to the lower portion, implying that they most-likely represent locally-
derived rip-up clasts.

The upper portion of the bed contains lower-angle, planar cross bedded foresets.
The upper, low-angle forests contain a slightly elevated argillaceous content than
compared with the lower foresets. The upper-most 5cm of the bed appears to lose
structuring and becomes more massively bedded in character.

Medium-to-coarse grained, fining upwards to fine grained, moderately sorted,
becoming well sorted, quartz-rich, minor lithic-rich, sub-angular-to-sub rounded
sandstone.

The unit is clast-rich in the lower-to-middle portion of the bed, with the clasts
comprising of igneous-lithic and granitoide, sub-rounded clasts and a number of 1-
3cm long, elongated, rounded, light-green, clay-to-silt grade mudclasts. The
lower-most portion’s mud-clast content is slightly elevated, implying that the mud-
clasts were ripped-up from relatively localised sources.

The lower contact of the bed is erosive, with the upper contact being sharp. The
bed is planar cross bedded in the lower portion of the bed. The upper portion of the
bed contains parallel laminations.

Fine grained, moderately sorted, quartz and lithic rich, minor k-feldspar, sub-
angular sandstone. The unit is clast-rich, with a mixture of lithic, granitic and mud-
clasts aligning along the trough cross bedding structures. The lower contact is
erosive, whilst the upper contact is sharp.

Medium grained, fining upwards to very-fine-to-fine grained, moderately sorted,
becoming well sorted, quartz-rich, with minor lithic and very minor k-feldspar, sub-
rounded sandstone.

Both the upper and lower bed contacts are sharp. The lower portion of the unit
contains poorly-formed trough cross bedding. A number of the troughs display an
argillaceous drape on some of the troughs, whilst other do not. Some troughs
contain preferentially sorted, slightly coarser grained, clast-rich laminae.

The middle portion of the bed contains trough cross bedding, with an elevated
argillaceous content within the matrix, aligning, but not draping the foresets.

The upper portion of the bed develops into larger, planar cross bedding foresets,
with the upper portion being finer grained and much cleaner in terms of having a
much-lower argillaceous content within the matrix.

Medium grained, fining upwards to fine grained, moderate-to-well sorted, quartz-
rich with minor lithic and minor k-feldspar grains, sub-rounded sandstone. The
basal contact of the bed is heavily erosive into the underlying argillaceous
sandstone and is filled with trough cross bedding and a number of lithic and
granitic clasts.

Fine grained, well sorted, argillaceous-rich, quartz-rich, sub-rounded sandstone.

The basal contact of the bed is sharp, with the upper contact being erosive. The
bed is trough cross bedded.

The unit is particularly homogeneous, with very little in the way of heterogeneities
or larger clasts present throughout.

Fine grained, well sorted, argillaceous-rich, quartz-rich, sub-rounded sandstone.

The basal contact of the bed is sharp, with the upper contact being erosive. The
bed is trough cross bedded. The unit is particularly homogeneous, with very little in
the way of heterogeneities or larger clasts.
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355

Dark grey-to-black, extremely homogenous, parallel laminated clay-to-silt grade
siltstone.

This unit contains large, 1-8mm, well formed, highly cubic, pyrite crystals,
scattered throughout the bed.

The bed also contains scattered, flecked, white and light grey, thin what appears to
be shelly fragments.

Dark grey-to-black, extremely homogenous, parallel laminated clay-to-silt grade
siltstone.

This unit contains large, 1-8mm, well formed, highly cubic, pyrite crystals,
scattered throughout the bed.

The bed also contains scattered, flecked, white and light grey, thin what appears to
be shelly fragments.

Fine grained, very well sorted, quartz-rich, sub-angular-to-sub-rounded
sandstone. The sorting is particularly high, with little in the way of heterogeneity.

The basal contact with the underlying siltstone is sharp, non-erosive and only very
slightly loaded. Loading isn’t at the bed scale but at the bed-interface scale where
there are small 1-2cm wide, round, load casts on the bed surface of the core.

The basal unit contains some evidence for parallel laminations, which are depicted
by a slightly higher argillaceous content within the matrix. Within this argillaceous
content there are a number of <1mm long mudclasts which are elongated,
flattened and bedding-parallel.

The lower to middle portion of the bed contains a number of randomly oriented
structures, which are highlighted by the oil-staining, which is strong in this
sandstone. These structures seem to be slightly finer-grain sized, but not as far as
being very-fine to fine grained. The structures are interpreted to represent disk and
water escape structures, providing evidence for de-watering of the sediment whilst
it was being deposited. This de-watering is particularly clear and thick in the lower
portion of the bed.

The middle to upper portion is massively bedded.

The upper 1-2cm of the bed rapidly fines upwards into a very fine grained
sandstone, which contains limited evidence for parallel laminations.

Fine grained, very well sorted, quartz-rich, sub-angular to sub-rounded
sandstone. This unit has a sharp but non-erosive contact with the underlying
sandstone.

The unit is massively bedded in the lower portion. This develops into parallel
laminated sandstone in the middle to upper portions. The upper-most 2-3cm of the
bed rapidly fines into very fine grained sandstone, which is also tentatively parallel
laminated.

The upper 1-2cm also contains a slightly higher argillaceous content within the
matrix.

42

11

205

Light grey, clay-to-silt grade, homogenous siltstone. The bed is parallel laminated
and contains a number of thin, broken shelly fragments.

76

Fine-grained, fining upwards to very fine grained, very well sorted, quartz-rich,
sub-angular to sub-rounded sandstone.

The unit is massively bedded. The basal contact is missing as the change in core
barrel is at that point.

The very upper 1cm of the bed rapidly fines upwards into a silt-grade siltstone that
displays tentative parallel laminations.

Sample removed (unknown collector)

76

54

Dark grey-to-black, relatively homogenous, clay-to-silt grade siltstone/shale.

The unit is parallel laminated, with light and dark alternating laminae present. The
parallel laminae likely formed as a result of pelagic/limnic fall-out rather than the
product of traction currents.

The alternating light grey-yellow laminae are slightly larger grain sized (silt grade).
The light and dark alternations in colour and grain size might best reflect variability
in the productivity of the water column whilst these fines were raining-out onto the
basin floor.

Dark grey-to-black, relatively homogenous, clay- to-silt grade siltstone/shale.

The unit is parallel laminated, with light and dark alternating laminae present. The
parallel laminae likely formed as a result of pelagic/limnic fall-out rather than the
product of traction currents.

The alternating light grey-yellow laminae are slightly larger grain sized (silt grade).
The light and dark alternations in colour and grain size might best reflect variability
in the productivity of the water column whilst these fines were raining-out onto the
basin floor.

26

Silt-to-very fine grained, fining upwards to silt grade, well sorted, light grey,
micaceous and slightly argillaceous silty-sandstone.

The lower contact is sharp and the lower portion of the bed contains a high
concentration of carbonaceous, 1-3cm long fragments. The lower contact is mildly
erosive and the sediments are massively bedded.

The middle-to-upper portion of the bed is parallel laminated, whilst the upper
portion rapidly fine upwards into a silt-grade, argillaceous and micaceous
siltstone.

59

Dark-grey, silt-to-very fine grained, well sorted, argillaceous, carbonaceous and
micaceous-rich sandstone.

The bed is parallel laminated, with the parallel lamination being highlighted by
bedding-parallel oriented, 1-2cm long, carbonaceous clasts.

The upper portion of the bed contains a well-preserved, 2cm wide by 10cm long
woody-carbonaceous clast. Additionally, there is a slight fining-upwards in grain
size to silt-grade in the upper 2cm of the bed, with a slight increase in argillaceous
content.

231

Clay-to-silt grade, homogenous, dark-grey to black siltstone.

The unit is particularly homogenous, with little in the way of light-grey and/or
coarser grained laminae.

There is one single occurrence of a 1-5mm thick, light brown, clay-grade laminae
within the centre of the bed.

The unit is parallel laminated, with the parallel laminations likely forming as a
result of pelagic/limnic fall-out opposed to being the product of traction currents.

The very upper 2-5cm of the bed contains some evidence for bioturbation, in the
form of 5-8mm wide, 1-3cm long, back-filled burrows. The burrows are back-
filled with a slightly coarser, silt-to-very fine grained, light grey sandstone.

11

Very fine grained, light-grey, well sorted, slightly argillaceous, quartz-rich
sandstone. The basal contact is sharp and loaded, with the lower-most 2cm of the
bed being massive. This becomes parallel laminated, which is abruptly followed by
disk/dewatering structures, with the upper portion containing poorly-formed ripple
cross bedding.

36

Dark grey-to-black, clay-to-silt grade, homogenous, parallel laminated
siltstone/shale.

The parallel laminations are subtle, depicted by small variations in colour and grain
size between each laminae. They are likely the product of pelagic/limnic fall-out,
opposed to the product of traction currents.

2
1

57

Very fine-to-fine grained, very well sorted, quartz-rich, sub-rounded, sandstone.

The basal contact with the underlying shale is sharp and difficult to determine
whether it is loaded/erosive due to thin-nature of the underlying shale.

The basal 2-3cms are massively bedded, which soon develops into
disk/dewatering structures in the lower half of the unit.

The middle-to-upper portion of the bed contains parallel laminations, with slightly
higher argillaceous contents within the matrix, forming the laminae within the
otherwise very well sorted matrix.

The top of the bed rapidly fines upwards into an argillaceous-rich siltstone.

The unit is heavily cemented with calcite.

47

Very fine grained, very well sorted, quartz-rich, sub-rounded sandstone.

The unit is massively bedded, with no evidence for structuring or grading. The
basal and upper contacts are sharp, with the basal contact being non-erosive and
non-loaded.

47

Very fine-to fine-grained, very well sorted, quartz-rich, sub-rounded sandstone.
This unit has a sharp, non-erosive basal contact.

The bed is massively bedded with evidence for disk/de-watering structures
provided by some lighter-oil stained, linear features. The bedding dip is quite high,
making these structure appear to be vertical, when in fact they are sub-horizontal,
implying they are de-watering structures and not burrows or anything of the like.

The de-watering structures are filled with slightly finer grained sediment compared
to the rest of the bed.

77

Fine grained, fining upwards to very fine grained, very well sorted, clean, quartz-
rich, sub-rounded sandstone.

The basal contact of the bed is sharp. The lower-to-middle portion of the bed
contains similar de-watering structures as seen in the underlying unit. This
transitions into parallel laminations.

The upper portion of the unit, where the grain size is dominantly very fine grained,
contains poorly formed ripple cross bedding, which becomes more parallel
laminated at the very top of the bed.

These sediments are very clean and contain little in the way of clasts or other
heterogeneities within the matrix.

143

Fine grained, fining upward into very fine grained at the top of the unit, very well
sorted, quartz-rich, sub-rounded, clean sandstone.

The basal contact is slightly erosive into the underlying sandstone.

The majority of the unit is massively bedded, with some evidence for very fine-to-
fine grained-filled disk and de-watering structures.

The middle-to-upper portion of the bed fines upwards into a very fine grained
sandstone, where there is tentatively the development of parallel laminations.

The upper portion of the unit is calcite cemented, which is secondary diagenetic
cementation as it displays as patchy growth within the bed and it is not bedding-
parallel.

17

Dark grey, well sorted, argillaceous and carbonaceous-rich, muddy-matrix. The
bed appears to be parallel laminated with a number of small, 1-2mm
carbonaceous clasts aligning bedding-parallel.

The unit also contains a large 4-6cm long, dark-grey, consolidated, rounded
siltstone clasts within the matrix.

96

Very fine-to-fine grained, grading to very fine grained in the upper portion of the
bed, very well sorted, quartz-rich, sub-rounded, clean sandstone.

The basal contact with the underlying bed is sharp, but difficult to determine
whether it’s erosional or loaded.

The lower portion of the bed is heavily calcite cemented, which is secondary
diagenetic as it’s patchy cementation.

The majority of the bed contains de-watering/disk structures.

The upper portion of the bed grades into very fine grained sandstone which are
tentatively parallel laminated.

74

Very fine-to-fine grained, very well sorted, quartz-rich, sub-rounded sandstone.

The unit is massively bedded, with only a few, poorly-formed de-watering
structures present. The basal contact with the underlying unit is sharp and is only
defined by a sharp change in grain-size.

201

830

830

830

830

Fine grained, fining upwards to very fine to fine grained, very well sorted, quartz-
rich, sub-rounded sandstone.

The majority of the unit is massively bedded, with only disk/de-watering structures
providing any form of heterogeneity.

The de-watering structures are particularly well developed throughout the bed,
with a higher intensity in the basal section, becoming less-well developed moving
up the unit.

The middle-to-upper portion of the bed fines upwards to a very fine-to-fine grained
sandstone, there is no evidence for structuring within this portion.

The very upper 0.5m of the bed grades into silt-to-very fine grained sandstone,
where there is tentative development of parallel laminations. This upper portion is
almost black in colour from the oil-staining, indicating very high saturations in this
zone.

Fine grained, fining upwards to very fine to fine grained, very well sorted, quartz-
rich, sub-rounded sandstone.

The majority of the unit is massively bedded, with only disk/de-watering structures
providing any form of heterogeneity.

The de-watering structures are particularly well developed throughout the bed,
with a higher intensity in the basal section, becoming less-well developed moving
up the unit.

The middle-to-upper portion of the bed fines upwards to a very fine-to-fine grained
sandstone, there is no evidence for structuring within this portion.

The very upper 0.5m of the bed grades into silt-to-very fine grained sandstone,
where there is tentative development of parallel laminations. This upper portion is
almost black in colour from the oil-staining, indicating very high saturations in this
zone.

Fine grained, fining upwards to very fine to fine grained, very well sorted, quartz-
rich, sub-rounded sandstone.

The majority of the unit is massively bedded, with only disk/de-watering structures
providing any form of heterogeneity.

The de-watering structures are particularly well developed throughout the bed,
with a higher intensity in the basal section, becoming less-well developed moving
up the unit.

The middle-to-upper portion of the bed fines upwards to a very fine-to-fine grained
sandstone, there is no evidence for structuring within this portion.

The very upper 0.5m of the bed grades into silt-to-very fine grained sandstone,
where there is tentative development of parallel laminations. This upper portion is
almost black in colour from the oil-staining, indicating very high saturations in this
zone.

Fine grained, fining upwards to very fine to fine grained, very well sorted, quartz-
rich, sub-rounded sandstone.

The majority of the unit is massively bedded, with only disk/de-watering structures
providing any form of heterogeneity.

The de-watering structures are particularly well developed throughout the bed,
with a higher intensity in the basal section, becoming less-well developed moving
up the unit.

The middle-to-upper portion of the bed fines upwards to a very fine-to-fine grained
sandstone, there is no evidence for structuring within this portion.

The very upper 0.5m of the bed grades into silt-to-very fine grained sandstone,
where there is tentative development of parallel laminations. This upper portion is
almost black in colour from the oil-staining, indicating very high saturations in this
zone.

Dark grey-to-black, very homogenous, clay-to-silt grade, siltstone/shale.

The unit is parallel laminated with very subtle variations in grain size and colour
between the various laminae. These parallel laminations are likely to be the
product of pelagic/limnic fall-out opposed to the product of traction currents.

The basal contact of the shales withe the underlying sandstone is sharp, with no
gradational or transitional facies present. This might suggest that there was a rapid
shut-off of coarser-grained sediment delivery.

Dark grey to black, very homogenous, clay-to-silt grade, siltstone/shale.

The unit is parallel laminated with very subtle variations in grain size and colour
between the various laminae. These parallel laminations are likely to be the
product of pelagic/limnic fall-out opposed to the product of traction currents.

The basal contact of the shales with the underlying deformed sandstones and
shales is sharp, with no gradational or transitional facies present.

115

152

Highly deformed, very fine grained, clean, well sorted, quartz-rich, sub-rounded
sandstones. These are mixed with shale-rich sections.

The shale rich-sections constitute around 20% of the matrix and individual shale
chunks/clasts within this zone are, in general, between 1 and 10cm in length. They
are usually elongated and sometimes appear to be stretched and torn as if they
have been deformed in a ductile manner.

The elongation of the shale-rich portions is bedding-parallel. There are two groups
of shale chunks/clasts. The first grouping seems to be 1-10cm in length as
described above. The second grouping are between 1-5mm in length and tend to
exist in concentrations between the larger shale-clasts, within the very fine grained
sands matrix.

These observations and general appearance/alignment suggest there has been
some form of fluid flow through this unit. The direction of fluid-flow looks to have
been bedding parallel and therefore likely horizontal opposed to vertical.

Due to the intense fluid-flow/de-watering present in this unit, there are no definable
primary structures throughout and this unit can only be considered as a sand-rich,
deformed unit.

The timing of de-watering/fluid flow is difficult to judge. Some of the shale-units
have deformed in a ductile manner, whilst other have split in a more brittle manner,
indicating that they were at least partially lithified.

(I have seen some other examples of such deformed facies lying directly above
other oil-reservoirs, therefore implying potential for some relationship between the
underlying oil-charged sandstone and overlying, likely thinly-bedded, deformed
shales)

Base of core 2961.26m

Thomas Dodd
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Thomas Dodd
2016

Fine grained, moderate-to-well sorted, quartz-rich, sub angular sandstone.

The bed is trough cross bedded with preferential sorting along some of the
troughs. A small number of the troughs contain 1-2cm wide, sub-angular
mudclasts. These seem to be concentrated along some troughs and not others.

The bed’s base is absent due to the bottom of this section being the bottom of the
core.

Fine grained, moderate-to-well sorted, sub angular, quartz and lithic-rich
sandstone.Additionally, the matrix has an elevated argillaceous component, with it
preferentially sorting along some of the structures.

The bed is parallel laminated, with the parallel laminations highlighted by the
elevated argillaceous material. The upper and lower bed boundaries are both
sharp.

Fine grained, well sorted, sub-angular, quartz-rich sandstone. The basal contact is
slightly erosive and the upper contact is sharp. The unit is relatively clean and
nearly completely devoid of all clasts.

The bed is ripple cross bedded, with uni-direction ripple foresets.

Fine-to-medium grained, fining upwards to clay-to-silt grade, poorly sorted,
quartz-rich, argillaceous-rich, dark grey, sub-angular sandstone.

The basal contact of the bed is highly erosive, visibly cutting down into the
underlying cross bedded and parallel laminated sediments below.

The basal portion of the unit contains a 2-5cm wide, rounded, lithic pebble lag. The
pebble lag is confined to the lowermost portion of the bed and the matrix is slightly
less-well sorted than the upper portions of the bed and coarser grained, pertaining
to fine-to-medium grain sizes.

The matrix is very dirty in nature, containing a high amount of argillaceous material
in the matrix. The uppermost portion of the bed, where the dominant grain size
becomes clay-to-silt grade, contains a high amount of intact shelly material. These
shells effervesce with the addition of 10% , indicating that they are composedHCL
of calcite and their general morphology appears to be of bi-valve in nature.

Clay-to-silt grained, dark grey-to-dark brown, relatively homogenous, parallel
laminated siltstones.

The basal contact of this bed is gradational, with the boundary being marked at the
point where homogeneity is established and parallel laminations, defined by slight
variations in grain size and colour, begin to appear.

Occasionally, this sequence contains <1cm thick sandstones, which are generally
very fine grained in nature. The distribution of these appears to be sporadic and
are likely the product of reworking.

These thin, coarser grained sandstone laminae are also associated with
bioturbation. The bioturbation is represented by 0.4-0.6cm wide, horizontal
burrowing, which is restricted to the coarse grained laminae and the underling 1-
2mm of parallel laminated shale. This indicates that the burrowing fauna were
likely brought in with the coarser grained sandstone, were able to live for a short
time and were subsequently killed-off as local bottom water anoxia was re-
established.

Fine grained, moderately sorted, quartz-rich, argillaceous rich sandstone.

The bed appears to be cross bedded, with the form of cross bedding most likely
trough cross bedded. The cross-bedded foresets are slightly deformed by soft-
sediment deformation.

The unit also contains a high concentration of 1cm wide, elongate, rounded, light
green mudclasts. These tend to align along some of the troughs and then are
absent in other examples.

The upper contact of the bed is highly erosive, with some of the cross bedding
foresets being cut-out completely by the overlying unit. The lower contact is sharp.

Silt-to-very fine grained, argillaceous-rich, light green siltstone. The unit contains a
concentration of light green, clay-grade, rounded, elongate mudclasts.

The siltstones are ripple cross bedded, with the rippling being composed mainly of
uni-directional ripples. The mudclasts within the unit appear to align along some of
the ripple foresets.

Both the upper and lower bed contacts are sharp.

Fine gained, well sorted, quartz-rich, slightly argillaceous, sub-angular-to-sub-
rounded sandstone. The unit is trough cross bedded, with the troughs being
highlighted by elevated argillaceous material within the matrix, which forms a thin
drape on the tops of the troughs.

Silt-grade, argillaceous rich, parallel laminated, homogeneous siltstone

Silt-grade, argillaceous rich, parallel laminated, homogeneous siltstone
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Fine grained, well-to-very well sorted, highly indurated, calcite cemented sub-
rounded, highly-quartz-rich sandstone. The sandstone has a slight “sugary
texture”, providing a shiny lustre to some of the sections of the core.

Both the basal and the upper contacts are missing due to the lower contact being
the base of the core and the upper contact also missing due to a 624m jump in
core.

The induration, high degree of sorting, high quartz composition and poor core
samples make identifying structuring difficult. No strong evidence for structuring is
present, implying that this section of core must be considered as being composed
of massive sandstones.

The high level of induration and the “sugary” texture was likely caused by some
form of metamorphism and/or high-grade diagenesis. If structuring was originally
present, the metamorphism is the most-likely reason why structuring has been
impossible to identify.

Fine grained, well-to-very well sorted, highly indurated, calcite cemented sub-
rounded, highly-quartz-rich sandstone. The sandstone has a slight “sugary
texture”, providing a shiny lustre to some of the sections of the core.

Both the basal and the upper contacts are missing due to the lower contact being
the base of the core and the upper contact also missing due to a 624m jump in
core.

The induration, high degree of sorting, high quartz composition and poor core
samples make identifying structuring difficult. No strong evidence for structuring is
present, implying that this section of core must be considered as being composed
of massive sandstones.

The high level of induration and the “sugary” texture was likely caused by some
form of metamorphism and/or high-grade diagenesis. If structuring was originally
present, the metamorphism is the most-likely reason why structuring has been
impossible to identify.

Fine grained, well-to-very well sorted, highly indurated, calcite cemented sub-
rounded, highly-quartz-rich sandstone. The sandstone has a slight “sugary
texture”, providing a shiny lustre to some of the sections of the core.

Both the basal and the upper contacts are missing due to the lower contact being
the base of the core and the upper contact also missing due to a 624m jump in
core.

The induration, high degree of sorting, high quartz composition and poor core
samples make identifying structuring difficult. No strong evidence for structuring is
present, implying that this section of core must be considered as being composed
of massive sandstones.

The high level of induration and the “sugary” texture was likely caused by some
form of metamorphism and/or high-grade diagenesis. If structuring was originally
present, the metamorphism is the most-likely reason why structuring has been
impossible to identify.

Clay-to-silt grade, dark grey-to-balck, homogenous shale.

Clay-to-silt grade, dark grey-to-balck, homogenous shale.

Clay-to-silt grade, dark grey-to-balck, homogenous shale.

Clay-to-silt grade, dark grey-to-balck, homogenous shale.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Clay-to-silt grade, dark grey-to-balck, homogenous shale. The shales are parallel
laminated, with slight variations in grain size and colour highlighting the structure.

The shales have scattered, very fine grained, well sorted, quartz-rich laminae, that
periodically break-up the otherwise homogenous background sedimentation.
There is no evidence for bioturbation or any shelly-material/shell casts within the
shales.

Some of the sections of very fine grained laminae approach 1cm in thickness and
never exceed this, indicating that they are relatively short-lived episodes of slightly
coarser grained input.

The dark black colouration, complete absence of bioturbation and other fossils
such as shelly-material point towards the presence of bottom water and likely non-
stratified water column anoxia.

Additionally, there is no evidence for any other clasts or any other heterogeneities
within the matrix.

Core starts at
3267.46m

Medium grained, well sorted, quartz rich, sub-rounded, sandstone. The unit
contains a high argillaceous content within the matrix, providing the bed with a
dark grey colouration. The dark grey colour could also reflect very fine grained
carbonaceous matter within the matrix.

The basal contact of this unit is defined by an immediate change in matrix grain
size and a rapid loss of the clasts which were present in the underlying unit.

The bed appears to be massively bedded, with no direct evidence for any other
structuring.

Fine grained, well sorted, quartz-rich, sub-rounded matrix in a clast-supported
conglomerate. The clasts are composed of a number of different igneous lithic
lithologies and are sub-angular-to-sub rounded in nature.

The basal and upper bed contacts appear to be sharp. The unit shows no grading
in either the matrix nor the clasts and is overall massively bedded.

Fine grained, well sorted, quartz-rich, argillaceous-rich, sub-rounded, clast-rich
sandstone. The argillaceous and/or carbonaceous rich nature of the unit provides
the sandstone with a dark grey colouration.

The clasts are composed of a number of different igneous-lithic lithologies and are
sub-angular-to-sub rounded in nature. Some of the clasts are slightly elongated,
whereas others display a more rounded nature. There is no sorting in the clasts nor
in the matrix, with no grading present.

The basal and upper bed contacts appear to be sharp. The unit shows no grading
in either the matrix nor the clasts and is overall massively bedded.

Fine grained, well sorted, quartz-rich, sub-rounded sandstone. The basal contact
of the bed appears to be tentatively loaded into the underlying shales. The bed
contains a distorted fabric throughout the otherwise well sorted sandstone and this
most likely represents de-watering structures with the bed.

The upper portion tentatively contains parallel laminations, but the core specimen
is poorly preserved.

Fine grained, well sorted, quartz-rich, argillaceous-rich, sub-rounded sandstone.
The unit is clast-poor. The basal contact and the upper contact are both sharp. The
bed contains a distorted fabric throughout the otherwise well sorted sandstone
and these features most likely represent de-watering structures with the bed.

Fine grained, well sorted, quartz-rich, sub-rounded sandstone. The basal contact
and the upper contact are both sharp. The unit appears to be massively bedded.

Fine grained, well sorted, quartz-rich, minor argillaceous, sub-angular-to-sub-
rounded sandstone. The basal contact is sharp and loaded, with the upper contact
being sharp. The unit is massively bedded with no evidence for any other
structuring.

Fine grained, well sorted, quartz-rich, minor argillaceous, sub-angular-to-sub-
rounded sandstone. The basal contact is sharp and loaded, with the upper contact
being sharp. The unit is massively bedded with no evidence for any other
structuring.
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2016

Very fine-to-fine grained, well sorted, quartz-rich, sub-rounded clean sandstone.
The basal contact of the bed is sharp and is marked by an immediate change in
grain size. The upper boundary is absent due to this being the top of the core.

The lower-to-middle portion of the bed contains an elevated argillaceous
component within the mixed-matrix. The bed cleans upwards, with the
argillaceous content within the matrix decreasing. The upper portion of the bed is a
much cleaner, quartz-rich sandstone than compared to the lower portion of the
unit.

The lower portion of the unit contains a mixture of horizontal, sub-horizontal and
vertical burrowing. The intensity of the burrowing is highest in the basal portion of
the bed and decreases moving into the middle portion of the bed. The burrows
cross-cutt each other and are variably in-filled with a mixture of clean sandstone
and argillaceous-rich sandstone.

The upper potion of the unit is slightly better sorted and contains no visible
evidence for bioturbation. Instead, there are a number of deformed structures that
appear to be soft sediment deformation and/or water escape structures. These are
highlighted by a slightly elevated argillaceous content.

Very fine grained, quartz-rich, argillaceous-rich, poorly sorted, carbonaceous-
clast-rich, sandstone. The basal contact is slightly erosive.

Very fine grained, quartz-rich, argillaceous-rich, poorly sorted, carbonaceous-
clast-rich, sandstone. The basal contact is slightly erosive.

Medium grained, poorly sorted, quartz-rich, sub-angular-to-sub rounded
sandstone. The sediments have been highly bioturbated, resulting in a complete
mixing of sediment. The unit contains an elevated argillaceous an carbonaceous
material within the matrix, giving the bed a dark grey colouration. The
carbonaceous content is within the matrix component opposed to being a
represented in the clast component.

There are a number of large, 1-4mm wide, angular-to-sub-angular, quartz-clasts
scattered in the matrix. Due to the intense bioturbation, these are in no particular
order and show no evidence of grading. There is a tentative concentration of these
quartz clasts in the upper 2cm of the unit, possibly indicative of a remnant reverse
grading, but this is difficult to determine due to the bioturbation.

As a result of the intense bioturbation, no structuring is evident within the bed. Both
the basal and upper contact of the bed are sharp.

Medium grained, coarsening upwards to coarse grained, moderately sorted,
quartz-rich, sub angular sandstone.

The unit is intensely bioturbated, with a near complete mixing of sediment. As a
result, there is no evidence for structuring within the bed.

The sediments are moderately well sorted, however, this level of sorting could be
as a direct result of bioturbation mixing a number of different beds together.

The upper bed contact is sharp, whilst the lower bed contact is gradational,
marked by the onset of coarsening upwards. This is as opposed to the underlying
bed, where coarsening is not observed.

Fine-to-medium grained, moderate-to-well sorted, quartz-rich, sub-angular-to-
sub-rounded sandstone. The unit contains an elevated argillaceous and
carbonaceous component within the matrix, providing the bed with an overall dark-
grey colour.

The bed is highly bioturbated, with a near complete mixing of sediment. There is
evidence for a number of well-formed, back-filled burrows.

Clay-to-silt grade, dark-grey claystone and siltstone. The unit is very fissile and
breaks in a “onion skin” style, indicating that there is a high level of bioturbation
within these sediments. There is some tentative indications for remnant parallel
laminations within this sediment.

The basal contact of the unit is relatively sharp, with only a slight gradation from the
underlying, slightly coarser grained unit. The upper contact is very sharp.

Clay-to-silt grade, dark-grey claystone and siltstone. The unit is very fissile and
breaks in a “onion skin” style, indicating that there is a high level of bioturbation
within these sediments. The basal contact of the unit is relatively sharp, whilst the
upper contact is very sharp.

Fine grained, moderately sorted, quartz-rich mixed with argillaceous rich, sub-
angular-to-sub-rounded sandstone.

The unit is heavily bioturbated, with a strong mixing of sediment, resulting in an
overall moderately sorted sandstone. As a result of the strong mixing by
bioturbation, there is no identifiable structuring within the unit.

The basal contact of this bed is sharp, with the sediments of this bed becoming
slightly coarser and cleaner than the underlying argillaceous-rich unit. The upper
bed boundary is erosive, with a slight finer-grained unit infilling the erosive scour,
indicating that it is most-likely back-filling rather being the deposits of the original
scour-cut.
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Fine grained, well sorted, sub-angular, quartz-rich sandstone. The matrix contains
an elevated argillaceous content within the matrix. The sediments are slightly
indurated and apart from the upper portion of the unit, no structuring can be
identified.

The upper portion of the bed contains an elevated mica content within the matrix,
forming along poorly-formed parallel laminations. The mica is composed of both
biotite and muscovite, and is restricted to the upper 2cm of the bed.

Fine grained, very well sorted, quartz and lithic-rich, sub-angular sandstone. The
sandstones are well cemented (not calcite cement). Samples are relatively heavy
and some have a shiny lustre.

These sandstone appear to have been metamorphosed, resulting in them being
highly indurated, with the pore-spaces likely being in-filled by quartz (overgrowth).

There is a complete lack of clasts within the matrix and the bed is well sorted.
Some portions of the bed contain a relatively high mica content.

Dark grey-to-black, clay-to-silt grade, argillaceous-rich, siltstone. The unit appears
to be structureless, which is likely a result of biotubation. The matrix contains a
high concentration of silt-grade, carbonaceous material.

The unit contains a high proportion of carbonaceous clasts. The core is particularly
light, further supporting the description of a high carbonaceous content within the
matrix.

The core breaks in a partially-concoidal manner, indicating that the claystone and
siltstones have likely been metamorphosed to some degree.

Thomas Dodd

2016

46

Fine-to-medium grained, well sorted, quartz-rich, slightly argillaceous-rich, sub-
rounded sandstone. The unit is well sorted, with little in terms of clasts or any other
heterogeneity other than that of the argillaceous material.

The unit is slightly indurated and more prominently calcite cemented. There is no
visible porosity and with the fine-to-medium grained nature of the sediment, this
probably indicates that original porosity has now been either in-filled with calcite
cement and/or quartz overgrowths. Quartz-overgrowths are likely the reason for
the induration, indicating that there is some level of metamorphism of these
sediments.

Due to te heavy overgrowths and cementation, there is no identifiable structuring
within the bed, resulting in the unit being assigned to massively bedded. Both the
basal and upper contacts are sharp, with the lower-most boundary being the most
pronounced of the two.

Clay-to-silt grade, dark-grey-to-black, relatively homogenous, carbonaceous-
clast-rich, claystones and siltstones. The samples are particularly light in terms of
weight, indicating a high carbonaceous content within the matrix. The core breaks
in a partially-concoidal manner, indicating that the claystone and siltstones have
likely been metamorphosed to some degree.

There are a number of 2-8cm long, 1cm wide, carbonaceous fragments in this bed,
which have been partially replaced. The edges of these clasts have a yellow-
brown rim, indicating presence of at least some sulphur within the carbonaceous
fragments.

Clay-to-silt grade, dark-grey-to-black, relatively homogenous, carbonaceous-
clast-rich, claystones and siltstones.

Very fine grained, well sorted, quartz-rich, argillaceous-rich, carbonaceous-rich,
sub-angular sandstone. The high argillaceous and carbonaceous content within
the matrix results in this bed having a dark-grey colouration.

The basal and upper contacts of this unit are sharp. There is no evidence for
structuring within this unit, implying that it is massively bedded. This unit is less-
indurated than the surrounding sediment.

Silt-to-very fine grained, well sorted, quartz and argillaceous rich, indurated
sandstones. The bed contains little in the way of visible structuring. There is some
limited evidence for cross-cutting features, which are most-likley the product of
bioturbation.

Fine grained, very well sorted, quartz-rich, sub-angular-to-sub-rounded indurated
sandstone. The sandstones have a dark-grey colour, indicating an elevated
argillaceous/carbonaceous content within the matrix.

The unit appears to be structureless, with no visible evidence for structuring. The
lack of visible structures might be a function of the induration. The induration is
most-likley the result of metamorphism, with the sandstones appearing with a
slightly sugary texture, opposed to a completely granular one.

The only example of heterogeneity within this unit is a number of scattered, 1-4cm
wide, sub-rounded, calcite-filled vugs. These vugs violently effervesce with the
addition of 10% .HCL

Despite the calcite vugs being present, the matrix does not effervesce, indicating
that these vugs were likely primary features deposited within the matrix, which
were later re-crystalised.
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