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5B
5/1

10YR
6/6

abundant foraminifera with occ. spines in  
white bioclastic sand level.

scattered lithic clasts up to 3 cm across; 
caved pebbles of dark siltstone and  
mafic igneous lithologies.

8cm across limestone nodule preserving 
biotubation fabric.

drilling induced  mud chips, fragmented 
clasts and comminuted nodule material.
Abundant broken shell fragments.

clastic material decreases upwards; 
fractionated during core recovery.

loose pebbles (up to 60 mm across) of 
dark siltstone, basalt, granite, pegmatite, 
sandstone, shell fragments, quartz and 
grey-green calcareous mud.

unusual cm-scale dark mud-filled 
burrows.
5 cm thick calcareous silt horizon.

darker band, 2 cm thick; bedding relict.

interbedding of hard and softer 
calcareous sand levels.

softer and slightly finer grained?

intense bioturbation, abundant 
glauconite.

thin siltier horizon.

soft friable calcareous sand with pair of 
finer silty levels.

broken recovery.

becoming more consolidated and slightly 
coarser grained upwards.

slightly finer grained than below.

darker, less bioturbated horizon.

sharp-based, graded lag of glauconite, 
quartz and bioclasts grains. Fe-
impregnated at base.
sharp domal contact with dark mud 
beneath.

series of fault/slide surfaces traversing 
mud unit.

very irregular sheared contact.

sharp, low angle  contact, with sand 
piped down into mud beneath by 

no obvious bedding preserved.

heavy bioturbation and destruction of 
bedding above 91.90 m.

vestiges of original bedding.

faint layering/bedding evident.

greener horizon.

faint bedding.

darker muddier unit.
bedding not apparent in lighter unit.

darker, muddy unit with sharp contacts.

faint bedding.

very fine sand burrow fills.

prominent mud-filled burrows.

arcuate fractures; coring induced?

obvious mud-filled burrows.

poorly developed bedding.

convolution of bedding/lamination.

well bedded section.

series of dislocation surfaces/faults.

surface with slickensides.

softer and darker coloured; muddier.

slightly paler and more calcareous.

well bedded at cm-scale.

slightly more calcareous.

very broken core recovery.

alternation of laminated and more 
heavily bioturbated sections.

friable, relatively clean, grainy limestone.

streaky fabric, possibly sheared.

irregular glauconite-smeared fracture.

sharp contact with rip-up clasts in 
overlying structureless limestone.

mix of bioclasts and quartz/feldspar 
grains

subtle grain size variation revealing 
stratification

basalt extensively veined

muddy bioturbated cap to cored section.

inclined dislocation surface.
Terebellina burrows?

heavily broken up by coring process.

fault with slickensides on inclined 
surface.

5 cm thick calcareous mud horizon with  
a sharp but irregular upper contact.

uniform texture and colour, single graded 
bed.
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131.00

134.95

138.00

143.38

146.00

147.06

148.25

contorted contacts between different 
lithologies; possibly coring induced.

5Y
8/1

35.00 m

dislocation/fault displacing slightly
coarser grained glauconitic band.

dislocation surface.

Marine & Petroleum
Geology Group

U
C
D

dcm-scale bedding.

coarser grained layer with fragmented 
shells and lithic grains.

contorted fabric, probably coring 
induced; mix of clean and argillaceous 
sand, the latter dominant.

dark pebble, 45mm across.

concentration of pebbles.

cemented silty sand clast; probably 
similar to underlying sandy section.

calcite-cemented nodule; very similar to 
fragments in overlying core box.

abundant very fine glauconite grains.

mm-scale pale mud filled burrows 
overprinting cm-scale intense mottling.

mottling by small (mm-scale) pale mud-
filled burrows.

sharp 'contacts' between 'grainy' sand 
and argillaceous sections = relict 
bedding.

firm and relatively well consolidated; 
uniform well-mixed texture.

Teichichnus?

rare shell fragment.

crude stratification and dark grey 
patches.

completely homogenised.

Scolicia traces?.

scattered darker medium grains.

bundle of glauconite-smeared shear 
planes.  Post-bioturbation.

planar glauconite-smeared shear planes.

green glauconite-coated surfaces = 
shear planes.
abrupt irregular top.

hairline darker flecks - carbonaceous?.

thin mud partings = shear planes?
heavily glauconitic.

caved dark igneous pebble.

grainy glauconitic limestone, heavily 
bioturbated.  More argillaceous than 
underlying limestone units.

strong, slightly inclined fabric, either 
bioturbation induced or sheared.

gradatational bioturbated contact.
inclined sheared contact.
soft clay.
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Non scale core gap 8.08 m

Non scale core gap 10.20 m

Non scale core gap 10.20 m

Non scale core gap 8.44 m

Non scale core gap 6.52 m

Non scale core gap 5.41m

Non scale core gap 8.86 m

Non scale core gap 3.50 m

Non scale core gap 3.63 m

Non scale core gap 3.23 m

Non scale core gap 2.78 m

Core gap 1.78 m

Non scale core gap 3.95 m

Non scale core gap 5.38 m

Non-scale core gap 1.06 m

Core gap 0.35 m
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A section of dark grey (where fresh) to grey-green 
basalt, extensively fractured (fractures sealed by oxides 
and carbonate) and altered towards the top of the 
interval.  There are no basalt fragments in the overlying 
sandy limestone, but the precise contact has not been 
recovered.

Interpretation: the basalt is interpreted as an igneous 
sill (and hence post-Maastrichtian in age).  This is on 
account of the lack of autobrecciation or the presence of 
a bole at the top of the interval (as might be expected if it 
were a flow).  The absence of evidence for erosional 
reworking (no fragments occur in the overlying 
sandstone) and the failure to find sand grains which 
might otherwise have infiltrated into fractures at the top 
of the unit are also consistent with the sill interpretation.

147.30 m

148.25 m��

A thin and only partly cored succession of mixed 
carbonate-clastic, yellow-brown sandy limestone 
(grainstone) becoming more argillaceous/finer grained 
upwards (across the uncored section?).  The unit is 
made up of a mix of diverse coarse to very coarse 
bioclastic grains (mainly echinoderm, bivalve and 
bryozoan fragments), together with quartz, feldspar and 
lithic clastic grains.  The texture is well sorted and the 
grains are generally well rounded and packed with an 
open fabric with a patchy grain-rimming to pore-filling 
calcite cement with irregular remnant primary 
macroporosity-dominated pore system.  The unit has a 
crude internal stratification defined by changes in 
texture.

Interpretation: the grainy sandy limestones were 
deposited in a high energy, open marine shoreface or 
shelf setting, which explains the clean texture, the high 
degree of grain rounding and the diverse stenohaline 
fauna.  A nearby shoreline must have supplied the 
coarse grained clastic components.

145.95 m

A texturally and compositionally complex unit of 
interbedded and juxtaposed (by sliding?) bioclastic 
limestones, calcareous siltstones and mudrocks, 
separated by either gradational or abrupt and inclined 
contacts.  Less carbonate-prone, finer grained intervals 
comprise stiff to firm, greenish grey and brown-grey 
bioturbated mudrocks and siltstones which alternate with 
less obviously bioturbated, bioclastic limestones 
(grainstones and packstones) made up of diverse, 
stenohaline bioclast grains, dominantly bryozoans, 
echinoderms and bivalve shell fragments, with some 
glauconite. Clastic silt and sand components are 
subdued.  The basal limestone lies with an apparently 
abrupt contact on the underlying unit, although the 
contact itself is badly rubbled.  There appear to be rip-up 
clasts of the underlying unit at the base of the section.  
Although bioturbation is present over much of the 
interval, it is not as pervasive as in the overlying sections 
and in places it appears to be overprinted by shearing.

Interpretation: this section corresponds to a possible 
gravity-remobilised horizon in which units of shallow 
water limestone have slid into a deeper water fine 
grained succession.  The basal contact appears to be an 
erosional break with the underlying Maastrichtian 
deposits, with initial shallow water conditions giving way 
to deeper slope instability and failure as slope rotation 
proceeded.

A homogeneous, well laminated/bedded section of stiff 
to firm (moderately consolidated) calcareous and 
smectitic mudrocks with extensive internal bioturbation, 
rare clay-and glauconite-smeared dislocation surfaces, 
scattered glauconite grains, and common pelagic 
foraminifera.

Interpretation: the bioturbated mudrocks formed mainly 
by suspension settling of pelagic (carbonate) and 
hemipelagic (clastic silt and clay) components in a 
relatively low energy and stable (deep?) bathyal slope 
setting.  The different components were extensively 
mixed by vigorous bioturbation.  However, the 
bioturbation does not completely erase a strong bedding 
parallel fabric thought to reflect original interbedding of 
distinct components (pelagic/hemipelagic?).  This is 
better developed than in any of the overlying sections 
reflecting either more rapid deposition or subdued rates 
of bioturbation on account of the prevailing sea bed 
conditions.







131.00 m

138.00 m

A clay-prone interval of stiff, calcareous, smectitic 
mudrocks, mostly dark greenish grey to dark grey or 
brown grey, with a marked colour and lithological 
banding/lamination (indicating generally sub-horizontal, 
undisturbed bedding).  The lamination becomes stronger 
over the deeper parts of the interval, but the whole 
section is heavily overprinted by bioturbation, although 
this is less intense compared to the overlying section.  
Pelagic foraminifera grains are present throughout.  Few 
distinct burrow traces are discernible, against the 
general heavily mottled appearance of the ichnofabric.  
In places the core is badly broken/fractured as a result of 
the coring process.  The uppermost part of the cored 
interval appears marginally finer grained.

Interpretation: the bioturbated mudrocks formed mainly 
by suspension settling of pelagic (carbonate) and 
hemipelagic (silt and clay) components in a relatively low 
energy (deep?) bathyal slope setting, where they were 
extensively mixed by vigorous bioturbation.  The sea 
floor was clearly well oxygenated and relatively stable, 
with no obvious indications of remobilisation.  A stronger 
lamination/banding compared to the overlying interval 
suggests preservation of primary textural variations 
which have not been completely erased by the 
bioturbation (on account of more rapid accumulation/less 
vigorous burrowing).

114.00 m

A homogeneous interval of greenish grey to dark 
greenish grey and grey-brown, calcareous, silty 
mud/mudrock, with a stiff to firm consistency.  The clays 
are smectitic in nature. There is a crude 'background' 
compositional and colour banding, variably overprinted 
and in places enhanced by heavy bioturbation, with a 
variety of mm to cm scale traces (Planolites, Chondrites, 
Helminthopsis?, rare Terebellina).  Bedding is 
approximately horizontal, with no evidence for 
oversteepening.  Rare dislocation surfaces inclined at a 
low angle cut across the ichnofabric.  Scattered bioclasts 
(mostly pelagic foraminifera) occur throughout the 
section.

Interpretation: this fine grained section represents 
mainly suspension settling of pelagic (carbonate) and 
hemipelagic (silt and clay) components in a relatively low 
energy (deep?) bathyal slope setting, where they were 
extensively mixed by vigorous bioturbation.  The sea 
floor was clearly well oxygenated and relatively stable, 
with only minor indications of instability in the form of 
rare dislocation surfaces. 




98.00 m

A mostly cored interval with good recovery of firm to stiff, 
clay-prone, heavily bioturbated, brown to greenish-grey 
calcareous mudstone.  The cm-scale bioturbation 
mottling completely overprints any vestiges of 
bedding/stratification above 91.60 m, but there is a crude 
colour and lithological banding preserved beneath this 
level.  The burrows are dominantly parallel to bedding, 
with rare 'backfilled' examples. Pelagic foraminifera are 
present throughout the interval, and there are rare 
instances of inclined dislocation surfaces.

Interpretation: this largely fine grained section 
represents mainly suspension settling of pelagic 
(carbonate) and hemipelagic (silt and clay) components 
in a relatively low energy (deep?) bathyal slope setting, 
where they were extensively mixed by vigorous 
bioturbation.  The sea floor was clearly well oxygenated 
and relatively stable, with only minor indications of 
instability in the form of rare dislocation surfaces.  Loss 
of stratification/bedding over the top of the interval may 
reflect a slowing in the rate of deposition with more 
extensive bioturbation mixing as a consequence.

A mostly well recovered cored interval which spans the 
lower part of a unit of calcareous bioturbated sandstones 
to a complex contact with the underlying clay-prone 
section.  The bulk of the interval (down to 83.65 m) 
resembles the overlying section in that it is composed of 
homogeneous, greenish-grey, very fine grained, mixed 
siliciclastic/carbonate dirty sands/sandstones (firm rather 
than hard) characterised by a combination of angular 
quartz grains, pelagic foraminifera, and abundant 
glauconite with varying proportions of a clay/micrite 
matrix, the whole homogenised by intense bioturbation.  
It differs from the overlying section in showing more 
numerous backfilled burrows, in having a suggestion of 
colour banding/bedding/original textural variation 
beneath the bioturbation fabric in places, and by an 
inclined shear plane (81.80-82.20 m).  There are also 
numerous low-angle, glauconite-smeared shear planes 
over the interval 82.50 to 83.50m.  At 83.65 m, there is a 
sharp-based, coarse grained 'lag' comprising a 2 cm 
thick layer composed of coarse grained glauconite 
pellets, siliciclastic sand grains and an unusual 
concentration of bioclastic material in the form of 
bryozoan-echinoderm-shell fragments.  Below this level, 
the succession becomes increasingly finer grained, with 
a stiff, brown mud package (also bioturbated) down to 
88.05 m with several internal dislocation surfaces.  At the 
base of the interval, there is an isolated more 'grainy 
unit, a very fine grained, bioturbated, relatively clean, 
glauconitic quartz sand with only rare pelagic 
foraminifera.

Interpretation:  the bulk of the unit represents mixing of 
pelagic/hemipelagic (carbonate and clays) and up-slope 
sourced (glauconite, siliciclastic sand) components.  The 
unit is extensively bioturbated, implying well oxygenated 
conditions.  The more complex lower part of the interval 
shows evidence for increased gravitational instability in 
the form of early shears and dislocation surfaces.  The 
lag of coarser bioclastic, glauconite and clastic sand 
grains indicates possible current bypass.  A period of 
slope instability may have reconfigured an earlier muddy 
slope system, allowing access to sand-bearing currents 
and a sudden jump in the texture of the sediment 
accumulating on the slope. The lowermost sandy 
interfinger at the base of the interval may have presaged 
the main re-organisation, which could have been 
triggered by undercutting by developing bottom currents.  
It might even represent a slide block of shallower water 
sandstone. 

71.00 m

88.58 m

10YR
7/4

5Y
8/1
to 

10YR
7/4

N9

5Y
8/1
to 

10YR
7/4

A texturally and compositionally diverse package of 
varicoloured soft sand, silty sand and sandy mud, 
arranged in crude beds showing significant soft sediment 
deformation (largely coring induced?).  Overall, the 
package is substantially sandy and includes beds of 
clean sand (mainly fine grained), with intervals of light 
olive brown, bioclastic sand dominated by pelagic 
foraminifera tests (but also containing some siliciclastic 
grains), and darker layers (brown, yellow-brown) 
composed of dirtier, sticky, more clay-prone sand with 
more abundant siliciclastic sand grains, some glauconite, 
bivalve shell fragments, foraminifera and scattered small 
pebbles (mostly black lithic grains = dark siltstones/ 
quartzites/igneous, up to 5 cm across). The clay-prone 
horizons have complex swirled and mottled textures.

Interpretation: the dirty, clay-rich sand and sandy clay 
units with pebbles are either ice rafted rain out deposits, 
or gravity-remobilised beds reworking pebbles and 
shallow water sand from further up slope.  The latter 
might explain the chaotic internal fabrics and reworked 
shell fragments, assuming that the deformed fabrics are 
not wholly a product of coring induced damage.  These 
units alternate with subordinate carbonate sands which 
are dominated by pelagic foraminifera, suggesting 
intervening periods of pelagic rainout and possible 
bottom current reworking to produce the clean textures.  
Scattered pebbles towards the base and relatively clean 
graded sand towards the top suggest more cohesive 
flows gave way to more turbulent flows.  The overall high 
sand content implies the borehole has sampled a conduit 
along which sand-bearing currents were focused.

14.45 m

12.78 m

A poorly recovered section of soft to hard (cemented), 
greenish-grey, glauconitic, calcareous mud with 
abundant foraminifera and spicules and a larger (2 cm) 
shell fragment.  The section contain some black lithic 
pebbles (caved?) and a bioturbated limestone 'fragment' 
8cm across (a nodule?).  A sharp upper erosional 
contact with the overlying Neogene is preserved at the 
base of Box 2.

Interpretation: remobilised slope drape of pelagic/ 
hemipelagic silt and clay with a significant carbonate 
component (slow deposition leading to nodule growth?).  
Probably bioturbated reflected oxic bottom conditions.


 25.00 m

A heavily coring-disrupted section, much of which may 
represent caved material from higher in the borehole.  
The lower recovery is of unconsolidated, well 
washed/milled pebbles, mostly dark grey/black 
(igneous?) lithologies, but also calcareous sandstone, 
quartz, bioclasts (up to 1 cm across) and greenish grey 
calcareous mudrock (similar to overlying section).  
Above this, the 'pebbles' are mainly 'milled' fragments of 
calcareous mudrock, armoured by and together with 
sand grains (quartz, shell fragments, black lithic grains). 

Interpretation: although probably largely caved, the 
abundance of exotic pebbles suggests there may be a 
gravel lag (sitting on an erosion surface?) somewhere 
above the base of the core run (corresponding to the 
base Neogene?).  The calcareous mudrock fragments 
are probably caved from a fine-grained succession 
higher in the well bore (but beneath the source of the 
caved exotic pebbles) and may be related to the 
mudrocks cored at c.25.00 m.  The implication is that the 
well-cored silty sand below this level gives way upwards 
to a finer grained Middle Eocene succession indicating a 
change in the nature of the sediment supply.  There are 
some broken fragments of silty sandstone at c. 35.00m 
indicating the change to the muddier section is probably 
above this level.

A thick and relatively well cored section of 
homogeneous, soft to firm, very fine to fine grained, 
calcareous, dirty sandstones.  Although texturally a little 
more variable towards the top of the interval, for the 
most part it is difficult to define bedding although there is 
a crude fabric formed by extensive bedding parallel to 
inclined, cm-scale burrowing which has totally admixed 
the siliciclastic and carbonate components of which the 
sediment is composed.  No obvious vertical trends in 
grain size or ichnofabric are present.  The sediment is a 
relatively homogeneous mix of very fine grained, 
angular/sub-angular quartz grains, yellow-green 
glauconite pellets, abundant pelagic foraminifera tests, 
spicules and spines, together with clay and micrite.  Rare 
shells are encountered.  Burrowing is mostly expressed 
by intense mottling in which individual forms are hard to 
discern, but some mm-scale mud-filled burrows 
(Helminthopsis?) and rare spreiten structures are locally 
developed.  A slightly muddier section is preserved 
towards the base of the interval.

Interpretation: the extensive bioturbation implies 
relatively slow rates of deposition/progressive 
aggradation in an area receiving both siliciclastic and 
carbonate sediment components.  The abundance of 
pelagic foraminifera suggests a significant rain out of 
pelagic carbonate and this has been mixed with 
siliciclastic sediment carried into bathyal areas by weak 
(gravity?) currents.  The overall 'grainy' nature of the 
sediment (it is significantly porous) suggest modest 
winnowing, possibly by bottom currents, and the 
bioturbation implies oxygenated bottom conditions and 
hence good circulation (also a function of water 
currents?). Bedding preservation at the base of the 
section implies more rapid deposition/suppressed 
bioturbation.
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NOTE: Recovered core is placed at the 
base of each core run, following BGS 
practice.
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