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Medium
— 0.500 —
Coarse

— 1.00
V. Coarse
— 2.00 —
Granule
Pebble
Trends

Very Fine

Clay
— 0.004 —
l— 0.125 —]
Fine
— 0.250 —
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Silt
— 0.062
— 64.0 —
Cobble

NOTE: Recovered core is placed at the
base of each core run, following BGS
practice.

33.70 33.70 m

Pliocene

34

I— homogeneous, pale yellow-grey, foram
ooze, no obvious internal structure.
N soft and sticky, locally slurried, rare
¥ — — spines.
— j caved pebbles and granules smeared to | AN interval (3.3m thick) of soft, sticky, weakly calcareous,
side of core (caved). light greenish grey to yellow grey, homogeneous silty clay
| mostly weakly calcareous, common with common planktonic foraminifera. Bedding and
planktonic foraminifera. sedimentary structures are poorly developed, with diffuse
bioturbation mottling towards the base, where there is
also a faint lamination/colour banding and subtle
variations in the proportions of foraminifera grains to clay.

35

Interpretation: fine grained deposition, mostly by
suspension settling of silt, clay and planktonic tests on an
- oxic sea floor (bathyal slope) where they were
S homogenised by bioturbation. Local textural variability at
Fo———=— = c . the base of the core may reflect modest winnowing by

—— — — | . <> 2101 bottom or gravity currents or variable productivity and
Feo—oe— |- soft and sticky, indistinguishable from planktonic flux.

overlying boxes.

Fine-grained pelagic/hemipelagic settling on slope

I— slightly greyer.
I— richer in grains (mainly forams) towards 37.00 m
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Non scale core gap 26.75 m

63.75m
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Pliocene

T T
=8 2 A section (3.25m thick) of soft to relatively firm, green-

T ! grey to grey-brown, variably calcareous silty clays, with
‘ 2 | heavily slurried by coring process, abundant pelagic foraminifera tests. The upper part of
— internal details difficult to discern. the interval is homogeneous with little obvious internal
; ) structure, whilst the lower levels show indistinct to well-
B - | variably calcareous, no obvious defined bioturbation mottling, including an obvious
. structure. Zoophycus trace at 66.60m, and networks of Planolites
burrows. The basal section is also characterised by more
| brown mottling, probably reflecting marked textural variability, with several slightly more
== bioturbation. grainy, silty intervals and an abrupt change in colour
(from grey-green above to brown beneath) at 66.59m.
Brown patches above this surface may be rip-up clasts,
.. but could reflect later bioturbation mixing. The lowermost
i section contains small (sand-sized) black flecks (possibly
carbonaceous fragments).

64

65

. |- foraminifera tests less abundant? Interpretation: the sediments accumulated mostly by
> suspension settling of fines (clays and pelagic
foraminifera) in a well oxygenated bathyal (slope) setting;
: they are no obvious indications of slope instability, but the
— e | distinct browner bed, enriched in silt and sharp colour/textural changes could reflect a gravity-
*&L % clay. Lower contact inclined? driven introduction of more clay-rich (and carbonaceous)
—————— < | lenticular brown patches, slumped? sediment from further up-slope. If the brown patches at
— -~ . 2102 | rip up clasts or bioturbation mixing? c. 66.55m are rip-ups of earlier material, the more clay-

I possible Zoophycus burrow. prone packages may have been reworked by bottom

[~ carbonaceous flecks. Small burrows currents which winnowed and concentrated the
have lighter fills. foraminifera grains.  Overall, this interval is more

66

Well-oxygenated bathyal (slope) setting with
pelagic/hemipelagic settling

—T—— T — 2103

B sharp contact; brown clay-prone unit on calcareous than the overlying cored section, suggesting
pelagic carbonate. the clay component increases upwards at the expense of
the pelagic carbonate.

67.00 m

Non scale core gap 16.29m The precise depth of the unconformity between the
Pliocene and the Cretaceous is uncertain due to the long
core run between 67.00 and 86.60m. A drilling break
was noted at ¢.72.00m, and it may be that unconformity
sits at this level. If so, there are implications for the
thickness of the mottled marl horizon sitting beneath it.

83.29 m

Mid Miocene

| stiffer, more grainy than overlyin . . e . }
sectic;n, Iessgstick))//. ying A relatively firm to stiff interval (2.87m thick, possibly

misplaced down section) of greenish grey, calcareous,
glauconitic  silty clay, slightly more grainy (and less
sticky) than the overlying sections with abundant
| indistinct bioturbation mottling picked out planktonic foraminifera tests. The upper part of the
by brown patches. interval shows evidence of indistinct bioturbation mottling,
including an inclined burrow with spreiten. The lower part
of the interval is less obviously structured, with indistinct
lamination and a slightly less grainy texture downwards.

I— inclined burrow, with spreiten.

84

: Interpretation: the section reflects mainly suspension
— 2104 deposition in relatively quiet bathyal water (slope) with an
Fe———+ I— no obvious internal structure. oxic sea bed resulting in significant bioturbation mixing.
z o The sediment was supplied both by both pelagic rain out
——— —— [~ very grainy. and hemipelagic settling of clays and silts, in a position
— protected from major clastic influx. The interval sits
e —T—— abruptly on a thin underlying mineralised sandstone and
|- becoming more poorly consolidated, less | there may have been excision of section from above the
= £ N ‘grainy’, downwards. unconformity by gravity-driven slumping and sliding.

85

86 ferruginous calcareous sandstone with
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Suspension-settling in quiet bathyal (slope) setting

e cal— ; granules/small pebbles in crack fill 1 86.16 m
EMS os T S0 |~® 8 ] _______----.: 2105 [ cutting crenulate Fe-laminations. Core SUDDEN DEEPENING |

J I @ﬁg piece inverted? 1 A thin ferruginous and calcareous sandstone level

— | micritic limestone ‘clast' or nodule? associated with (sitting on?) the unconformity surface,
86.60 g —IL_=c e | strong colour mottling; pale orange with and comprising angular fine and very fine quartz sand
5YR brown-black blotches. grains floating in micritic and bioclastic carbonate and
traversed by mammilated, dark iron-rich laminations
(algal or mineral?) which are disrupted by veins and
clasts of a micritic carbonate with foraminifera, bryozoans
and glauconite.

Interpretation: a highly condensed Fe-mineralised level
which formed on the unconformity surface as a coating
prior to burial by the overlying hemipelagic/pelagic
sediment. The area may have formed a shallow water
high on which clasts were rolled and coated and the sea
floor extensively mineralised by iron. Quartz sand grains
imply intermittent access to siliciclastic detritus which
may have largely bypassed this area.

Non scale core gap 9.21m

86.22 m

Late Campanian - Maastrichtian

95.81 ———{ REWORKED UNCONFORMITY |————
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I— shell within core of dark brown blotch.
|- intense colour mottling.
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An incompletely cored interval comprising chalky micrite
characterised by intense colour mottling over the section
from 86.22 to ¢.97.4m (spanning a large uncored interval
| dark brown-black layers, several mm 9.21m thick). Beneath the mottled horizon, the micrites
thick; lose mottling below this point. have a uniform very fine grained texture, but vary in
N | cemented towards base of box. colour, from pale yellow and brown to pinkish white
towards the base. Pelagic foraminifera are obvious, and
there are also scattered glauconite grains, particularly
=2 towards the base. Bedding is not apparent and the only
— | uniform foraminiferal marl, reasonably sedimentary structure is an indistinct bioturbation

£ stiff, but poorly cemented mottling. Above 97.4m, the core is strikingly mottled, with
the cream/light grey to pale yellow micrites dappled by
cm-scale, dark brown/black patches and tubes. The dark
mottles and cream micritie have identical whole-rock and
clay fraction XRD diffraction patterns, indicating that
calcite is the only mineral present. The core is mostly
2107 soft to firm, but towards the top of the interval (at 86.4m)
there is a hard micritic limestone clast or cemented
nodule.

|- brown patches more consolidated.
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I— strong orange colouration to micrites.
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I— yellow-orange colouration.
o Interpretation: The chalky micrites represent relatively
T deep water pelagic deposition (deep shelf or slope?) in
o & an area protected from siliciclastic input. Deposition was
- predominantly from suspension settling in quiet, well
oxygenated water, probably with thorough bioturbation
mixing at the sea bed. The overlying brown-black
mottling appears to overprint marls similar to that deeper
in the interval. As it sits beneath a significant
unconformity, the mottling is tentatively assigned to
weathering and/or alteration beneath an erosion surface,
which was cut and laid bare for a significant period before
Core gap 1.59 m being onlaped by the overlying Mid-Miocene section.
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Pelagic carbonate deposition in quiet offshore shelf/slope, followed by uplift, erosion and alteration, and capped by a condensed and Fe-mineralised drape
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2109 |- ferruginous cap to sand; abrupt change +——————{ ABRUPT DEEPENING } 102.90 m

!
1

Santonian

103.00 s = —Labove to marl with strong pink hue. An incompletely cored section, recovered pieces of which

green glauconitic sandy limestone with are either well cemented or matrix-rich, comprising hard,
calcareous cement. dark greenish grey, fine to medium grained calcareous
and strongly glauconitic sandstones, with either a pore-
filling calcite cement (sample 2110), or a biomicritic
matrix (2109). Quartz (mostly fine grained, angular) is
common, but generally subordinate to glauconite.
Glauconite pellets are abundant, mostly green and fresh,
although locally brown and altered. Bioclast
concentrations occur locally and are mostly bivalve shells
(up to 5cm across). The interval is capped by a yellow-
green, matrix-rich sandstone in which large rounded
quartz grains and glauconite pellets are supported in a
biomicrite matrix, with patchy Fe-mineralisation and iron-
impregnated grains. The sandstones are poorly
structured, but obvious to subtle bioturbation mottling is
107.48 — apparent throughout. Indistinct bedding is defined by

Non scale core gap 4.48 m

Conacian? to Turonian

OYR I yellow-brown clay matrix. levels in which bioclasts are abundant, and by an abrupt

6 : change in texture at 107.70m.
| irregular contact, more cemented

beneath. Interpretation: the fauna and abundant glauconite
2110 | shell concentration. indicate shallow marine, oxic, outer sh_eIfaI deposi_tion in
an area of modest current energy with ample time to
allow complete bioturbation between sediment transport
events (submarine swell?). Quartz grains are mostly
angular/subangular, have not had an extensive transport
history, and where cemented, float in a pore-filling calcite
cement (probably layers or nodules controlled by bioclast
lags/colonisation surfaces). Slow rates of sediment
accumulation would also favour abundant glauconite
precipitation. The uppermost section includes some of
the coarsest and better rounded quartz grains and a
micrite matrix analogous to that in the overlying unit. It
probably records the shut down of external terrigenous
supply, perhaps by transgressive flooding which
transported coarser grains (by ravinement) from littoral
zones out onto the shelf, and the onset of pelagic
112.73 sediment production. An abundance of iron-impregnated

0GY
a2

*—| 108.00

Moderate-energy, shallow marine shelf

Non scale core gap 4.73 m

= 9— ¢ —|_. . grains at this level attest to the falling sediment supply.

m o g — g o Uncored intervals may correspond to poorly cemented

113.00 m—9 el oo 2111 glauconitic sandstones (which are probably devoid of
significant bioclastic components).

113.00m

Non scale core gap 3.36 m

116.36

I— poorly recovered section; extensively
slurried.

117 2
oGY ~— o - - -
42 )

- — — |- caved granules, coating core.
I— soft and poorly consolidated.

o [~ intact base of core, finer grained, more
118.00 clay-prone, fewer bioclasts.

Non scale core gap 4.15m

An interval over which the core recovery is poor pointing
to a dominance of very poorly consolidated sediment.
Most sections are either runs of disaggregated loose
sand, or very soft malleable core, with rare harder calcite
cemented pieces. The lithology is similar to that in the
overlying, better cemented section, a glauconitic-quartz
sandstone, with varying amounts of micrite matrix, but for

122.15

Turonian

! the most part, with finer grained quartz grains than in the
: overlying section. Where better recovered, the texture is

a | typically poorly sorted and patchy, suggesting
o> 195 == s — = 2112 bioturbation, although the poor core preservation
| prevents identification of burrow structures. Only the
! uppermost section contains significant bioclasts.
: Towards the base of the section, the recovered
123.00 sandstones contain abundant brown iron-impregnated
grains (iron ooids or spastoliths).

Interpretation: a broadly similar setting to the overlying
interval is envisaged, although the paucity of bioclasts,
finer grain size and increased amounts of matrix suggest
a slightly deeper/lower energy shelfal setting. An influx of
iron spastoliths toward the base of the interval suggests
initially sedimentation rates were slow following a
deepening/flooding event. The overall pattern appears to
be one of abrupt deepening and diminution of clastic
supply, followed by a gradual upward shallowing which is
abruptly terminate by a second flooding surface at
102.90m.

Non scale core gap 2.30 m

125.30

Flooding to form lower-energy, shallow marine outer shelf

1

|

|

|

I | liquefied by coring; presumably very
: poorly consolidated.
|

|

|

126

127 = a—

g
sy 5 —m I—dark greenish grey, sandy mud;
a7 =_ . abundant glauconite.

g [~ common muscovite flakes.
2113

al Mg— % — 9

—| 128.00 ==

Albian to Cenomanian

Non scale core gap 2.67 m

130.67

131 5 ¢ om g —
| olive grey, muddy sand, common fine 130.28 m

= — g ;

o Ulsg— =n—2 2114 17 muscovite. _ [ ABRUPT DEEPENING |

o> L0YR - DO S L, .o N 2115 [~ irregular contact, relatively well-
(==}

6/6 2o o |7 Pree s 0 oo S o= cemented beneath; well-rounded quartz An interval of clean, medium to very coarse grained,

131.50 friable to hard calcareous sandstones, comprising large
angular to sub-rounded quartz grains (some of up to
granule grade), subordinate feldspar (including
microcline), lithic grains  (including cleaved
metasedimentary lithologies), mica, and bioclastic
fragments set in a pore-filling to locally vuggy calcite
cement. Bioclasts include bivalved shells, coralline algae
and echinoderms. Only well cemented sections are
. lurried . recovered, and these probable alternate with

LoVR R N o = ° ] 2116 N ré%ge\;vgﬁ%tle%qe%tjergecdv?trye%ﬁ;tlnge. uncemented sands which have been washed out. The
=. o 2-° o %( o o i i sandstones are a yellow-brown to pale brown colour,

132 Core gap 1.10 m

132.60

| scattered small vugs, common broken contain obvious shell fragments and have a characteristic
shell fragments; pink hue. patchy texture, reflecting possible bioturbation or cavity
filling, with less well cemented finer grained patches. In
addition, brown rounded grains (iron-impregnated and
coated clasts) are common. Bedding is poorly developed,
and no obvious sedimentary structures are discernible.
The sandstones have an open uncompacted grain fabric.
The top to the unit is a sharp and irregular surface.

133.00

Interpretation: the sandstones were deposited in a
Non scale core gap 2.67 m shallow, relatively high-energy, open marine shelf,
probably on a shoal water swell where sedimentation
rates were subdued (allowing iron-impregnated grains to
form). Episodic influxes of clastic sediment from a
nearby igneous/metasedimentary source were probably
extensively bioturbated following deposition. Common
sub-angular to sub-sub-rounded grains suggest modest
transport. Bioturbation accounts for the lack of structure
and the complex and patchy texture (clean though poorly
sorted). In addition, vuggy cavities suggest periods of
|- subangular to rounded grains. dissolution/weathering (exposure?) with texturally distinct
| irregular cavities with coarser grained sand infilling some cavities (as an alternative to the
fills. Scattered dissolution vugs. burrow fill origin). A subtle vertical increase in grain size
— poorly cemented patches. may reflect gradual shoaling, prior to the abrupt

| 137.35

2117

OYR
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to
716

Relatively high energy, shoal water area with condensed shallow marine shelf

138.00 deepening/flooding that marks the top of the interval.
138.00 m

A largely uncored section which is probably mostly
uncemented sandstone akin to that above. However, a
thin recovered (‘milled’) core piece is of a massive, grey
recrystallised limestone with subdued siliciclastic grains
Non scale core gap 3.91 m (including mica), common glauconite, and large ribbed
bivalved shells.

Interpretation: this carbonate interlude is sandwiched
within relatively coarse-grained bioclastic sandstones. It
probably represents a period of sand-starvation in
shallow, productive, open marine sea water. Either the
supply of siliciclastic sediment was shut off at source, or

the area lay off the main clastic transport path at his time.
ﬁ%g%jﬂ: T I 'milled’ fragment of glauconite-speckled, 142.00 m

Carbonate production on clastic
starved shelf

grey limestone, micritic, with strongly
ribbed bivalve, mica speckled.

Non scale core gap 4.67 m

Undifferentiated ? Lower Cretaceus

10YR ca >
[— patchy cementation.

146.67 — — subangular to rounded grains, mostl
o> - |~ S o o : 2118 quartzg Rubbly recover)g/. Y
6/6 T+ o < - :
= |~ serpulids and scattered vugs.

147.00

Non scale core gap 3.80 m

150.80 OVR — = = o— — — — . | finer grained infill to cavities.

6/6 =~ o — O & 2D ) ) ’
*—| 151.00 —o"T %+ oTe ] o o & . 2119 |- lowermost core piece has finer grained
matrix and patchy, probably bioturbated, . . N
fabric. Occasional black clasts - iron A relatively poorly cored section comprising mostly poorly
coated or carbonaceous? consolidated, uncemented, calcareous sandstones.
These are poorly sorted, with sub-angular to rounded
grains, mostly of quartz, together with common bioclasts
(bivalves, algae, echinoderms, serpulids). The
sandstones are mostly coarse to very coarse grained,
poorly bedded (although there are few intact pieces) and
Non scale core gap 3.53 m lack obvious sedimentary structures apart from a patchy
texture and crude mottling which may reflect thorough
bioturbation. Scattered rounded ferruginous grains
(spastoliths) are common throughout. Bioclasts are
locally concentrated in thin coguina horizons which are
relatively well cemented. Although the coring is very
incomplete, there is a suggestion that the overall grain
size coarsens upwards from medium grained sandy
limestones at the base into increasingly siliciclastic
calcareous limestones at the top.

154.53 I slightly better consolidated at top.

Interpretation: deposition took place in a shallow water,

— loose, very coarse grained, well sorted oxic, high-energy, open marine shelf in an area of

sand. Common broken shell material ; ) -
and ferruginous grains. subdued sediment supply, allowing growth of iron

1
|
|
|
155 |
|
: mineralised grains, and thorough bioturbation. The
oz | 2120 vertical evolution may record a shallowing upwards or
I increased siliciclastic flux, to explain the finer grained
: more lime-rich deposits at the base of the interval, with
I the overlying carbonate section reflecting a shutdown in
: clastic sediment supply.
|
156 — . e [ |- echinoderm spine.
e = (—) |~ cemented nest of broken shells.

T e % @& e ST Sy [ |- patchily cemented, bioclasts
concentrated in burrows.

156.50

Relatively high energy, shallowing upwards, open marine condensed shelf setting

Non scale core gap 4.74 m

mE - E1 N R 7
6/1 - — - m
161.50 —= =

— echinoderm spine.

Non scale core gap 4.50 m

166.00 [ 5v

T - \ | dark grey calcareous sand/sandy
S N limestone.

B po e ) 2122 I~ subtle mottling; bioturbation? 166.50 m
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166.50

? Jurassic

Non scale core gap 4.50 m An incompletely cored interval comprising dense, grey to
grey brown, fossiliferous, locally vuggy, texturally variable
limestone (varying from biomicrite/bioclastic algal
packestone to grainstone). Scattered fine to medium
quartz grains occur towards the top (becoming coarser
grained/more abundant upwards). Bioclasts include
bivalves, algae, bryozoan, foraminifera and echinoderm
material. Intraclasts are common in grainstone intervals.

o—>| 169.70

2123 [Ztop probablylbmturbated: Interpretation: a shallow water, open marine shelfal
dense grey limestone, with scattered

clastic grains towards top. Iimfestone dgposited in an area with varying energy Ievgls
2124 | pyritised vug coatings. which received progressively greater clastic input with
time. It is possible the limestones were transitional
upwards with the overlying calcareous sandstones,
reflecting the establishment and outbuilding of a clastic
sand shoal in an area initially starved of coarser grained
clastic sediment. Alternatively the limestones are part of
an older sequence and bear no relationship to the
overlying clastics.

5Y
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*—| 170.00

Core gap 1.66 m

Clastic-starved shallow water open marine carbonate shelf

171.66

| 17200 ‘ “ﬁ‘ ‘ [ -~ 7 2125 [— bioclastic limestone with micrite matrix. 172.00 m

Non scale core gap 4.08 m

176.08

176.08

[— coring-induced contortion. A well structured interval of interbedded largely
— plastic dark mud, abundant pyrite. calcareous sandstones, siltstones and mudrocks. The
| ripple lamination picked out by interval is well consolidated throughout, with hard, light
carbonaceous flecks. grey to greenish grey, dominantly very fine grained,
[— carbonaceous grains in laminae. calcareous and micaeous sandstones with scattered
— bivalve shell. carbonaceous material. These are well laminated, with
[~ delicate parallel lamination, offset by both parallel and rippled laminated units, arranged in
2128 | re:ﬁirssedf?#g' flecks discrete beds (cm to dcm thick) separated by finer
— 8¥oss- amination. grained siltstone or calcareous mudrock packages. The
lamination is defined by an alternation of quartz sand and
carbonate-dominated laminae. There is no evidence for
bioturbation and a single bivalve shell was encountered.
Pyrite micronodules and pore-filling calcite cement occur
in the cleaner quartz sandstone bands, and there is
evidence of late fracturing, veining and reverse faulting.
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I— laminated calcareous siltstone.

177.35

Interpretation: the abundance of primary sedimentary
structures (including apparently unidirectional current
ripple lamination) and the very fine grain size point to an
area of significant, persistent, though modest current
activity, with both siliciclastic and carbonate (mostly
micrite) sediment availability. The common
carbonaceous material suggests a terrestrial or shore
proximal setting, whilst the rare macrofauna and the lack
of evidence of bioturbation indicate either rapid
accumulation or stressed conditions (anomalous
salinity?). There is no positive evidence of exposure or
, .| 17650 S — — Lost core from run 2127 |- impure limestone?. wave influence, so a subaqueous origin seems

&Y % 176.50 - 177.00 m appropriate. A lake or protected marginal marine setting
177.00

Subaqueous marginal marine setting
with mixed siliciclastic/carbonate supply

H yH
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I, with episodic introduction of very fine grained quartz

sand from a heavily vegetated hinterland with subdued
relief seems likely, with in-situ carbonate production in a
shallow, ?evaporating and perhaps relatively saline water
body. The palynofacies suggests an open marine
environment. Evidence for deformation and veining are
consistent with this interval being part of an older basin
fill which was inverted prior to deposition of the overlying
succession.

177.35m

Interpretation by: P eter Haughton and Lawrence Amy
Drawn by: Louise Ginn, BA Geog raphics
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