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Fig.8: Basal burrowing with glauconitic sediment infill, developed in the glauconitic pebble-shell
beds in the uppermost Foxmould, Whitecliff, Beer, south-east Devon (SY 234 894). Middle bed
in Fig.7.

Fig.9: Basal burrowing with glauconitic sediment infill, developed in the glauconitic pebble-shell
beds in the uppermost Foxmould, Whitecliff, Beer, south-east Devon (SY 234 894). Middle bed
in Fig.7.

Fig.10: Basal burrowing with glauconitic sediment infill, developed in the glauconitic pebble-shell
beds in the uppermost Foxmould, Whitecliff, Beer, south-east Devon (SY 234 894). Upper bed in
Fig.7.

Fig.11: Basal burrowing with glauconitic sediment infill, developed in the glauconitic pebble-shell
beds in the uppermost Foxmould, Whitecliff, Beer, south-east Devon (SY 234 894). Upper bed in
Fig.7.

Fig.12: Two successive nodular horizons developed in the uppermost Foxmould, around Culverhole
Point, between Axemouth and Lyme Regis (SY 278 893).

Fig.13: Thick interval of nodular sandstones - pebble beds, section 0.5km east of Corbin Rocks,
between Axemouth and Lyme Regis (SY 293 896).

Fig.14: Field outcrop of the lower Chert Beds hardground, Little Beach - Beer Head, south-east
Devon (SY 226 879).



Fig.15: Field outcrop of the lower Chert Beds hardground, Little Beach - Beer Head, south-east
Devon (SY 226 879).

Fig.16: Thin development of the lower Chert Beds hardground, Whitecliff, Beer (SY 234 894). Note
the chert nodules (black) replacing Thalassinoides burrows.

12:;%1 lgé‘gurrowing developed at the base of the lower Chert Beds hardground, Whitecliff, Beer (SY

Fig.18: Vertical profile through the uppermost Foxmould, Chert Beds and Top Sandstones, Little
Beach - Beer Head (SY 226 879). Shows the reduction in quartz concentration passing into the
Chert Beds; the high quartz content of the Coarse Band; the increase in quartz grain size in the
upper Chert Beds pebble beds and Coarse Band; high glauconite concentrations in the uppermost
Foxmould and upper Chert Beds pebble beds.

Fig.19: Detailed correlation of the uppermost Foxmould, Chert Beds and Top Sandstones across
south-east Devon, indicating the lateral extent and proposed correlation of individual hardgrounds
and pebble-shell beds. A = uppermost Foxmould interval of glauconite-rich sands and
intraformational pebble-shell beds; B = lower Chert Beds hardground; C = Brecciated Limestone
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Fig.20: The thick nodular Brecciated Limestone hardground, slipped block, Weston Ebb, west of
Branscombe (SY 175 878).

Fig.21: Outcrop of the Brecciated Limestone hardground (lower arrow) and Top Sandstones,
Kempstone Rocks, south Devon (SY 161 881). The Coarse Band is developed (upper arrow),
weathering back as a notch in the cliffs.

Fig.22: Well-developed rather compacted T halassinoides burrow system, infilled with glauconitic
carbonate sand; developed in the lower Top Sandstones, Beer Head (SY 226 879).

Fig.23: Sediment fabric of the Coarse Band, Kempstone Rocks (SY 161 881). Quartz-carbonate
sand, rich in coarse rounded quartz grains.

Fig.24: The top Upper Greensand hardground at Whitecliff, Beer (SY 234 894). A well-defined
planar surface marks the top of the bed, and a variably-nodular fabric is developed below.

Fig.25: Relict trough cross-bedding preserved in the top Upper Greensand hardground, Beer Head,
Beer (SY 226 879).

Fig.26: Small pocket with infill of Beer Head Limestone developed between the uppermost nodules
of the top Upper Greensand hardground, Beer Roads, Beer (SY 229 890).

Fig.27: Well-developed rhythmic bedding in the Foxmould, Worbarrow Bay, below Flower’s
Barrow, south Dorset (SY 866 804).

Fig.28: Close-up view of the rhythmic bedding shown in Fig.27, defined by an increase in the black
clay content.

Fig.29: Close-up view of the muddy bed shown in Fig.28; the black mud is redistributed by
burrowing activity, often as burrow linings.

Fig.30: Field outcrop of rhythmically-bedded Passage Beds succession at Compton Bay, Isle of
Wwight (SZ 367 853). Rhythmicity is defined by varying amounts of black mud within pale brown

fine-grained siltstones.



Fig.31: Diagram illustrating the cyclicity developed within the Passage Beds of the Isle of Wight.
Bed measurement is accompanied by a visual estimate of the mud concentration (1 = very weak;

7 = very strong); the data are plotted as a simple histogram. The 40 first order cycles group into
4 second order cycles.

Fig.32: Glauconite- and serpulid-rich bed developed in the upper Foxmould, below Flower’s Barrow,
Worbarrow Bay (SY 866 804).

Fig.33: Close-up view of the concretionary horizon shown in Fig.32, indicating the high serpulid
concentrations in the sediment.

Fig.34: The Dispar Zone Ammonite Bed, a phosphatic greensand, slipped blocks west of White
Nothe, south Dorset (SY 769 809).

Fig.35: Detailed correlation of the uppermost Foxmould, Exogyra Rock, Dispar Zone Ammonite
Beds, Chert Beds and Eggardon Grit across south Dorset. Lower Cenomanian faulting at Mupe Bay
results in the Chalk Basement Bed resting directly on the Gault. A = uppermost Foxmould
glauconitic marly silts; B = Exogyra Rock; C = glauconitic marls; D = Dispar Zone Ammonite
Bed; E = thin glauconite-rich bed above the DZAB; F = Chert Beds; G = Eggardon Grit.

Fig.36: Thin development of the Chert Beds at White Nothe, south Dorset (SY 772 806), lying
stratigraphically between the Dispar Zone Ammonite Bed and the Eggardon Grit.

Fig.37: The Eggardon Grit, a thick nodular bed of sandy limestone at the top of the Upper
Greensand, Durdle Cove, south Dorset (SY 805 806). Top of the bed is just above the hammer
head.

Fig.38: A detailed correlation of selected Middle-Upper Albian sections in Normandy, France. A
= Poudingue Ferrugineux; B = Gaize Inférieure; C = high auritus subzone greensands, basal contact
the surface perforée "Cauville"; D = Gaize Supérieure; E = Craie Glauconieuse, basal contact the
surface de ravinement "Octeville".

Fig.39: Glauconitic bed developed in sediments of the high auritus subzone, Compton Bay, Isle of
Wight (SZ 367 853). Pale brown silts pass up into a bed of green, glauconitic marly silt, with a
basal contact marked by a zone of sediment-mixing due to bioturbation.

Fig.40: Close-up of the burrowed basal contact shown in Fig.39.

Fig.41: Field outcrop showing the Upper Greensand succession at Gore Cliff, Isle of Wight (SZ 492
763). The Passage Beds (dark grey) in the lower part of the section pass up into pale brown silts
of the Upper Greensand; the top part of the cliff is marked by the development of glauconitic marly
silts with prominent chert horizons, the Chert Beds.

Fig.42: Detailed graphic log of the high auritus subzone interval of sedimentary condensation: thin
glauconitic cycles at the top of the Gaize Inférieure, St. Jouin-Bruneval, Normandy coast.

Fig.43: Field outcrop showing the high auritus subzone sediments, near St. Jouin-Bruneval,
Normandy coast; four greensand beds are developed in this interval (the bases of these are

arrowed). Field log of the section given in Fig.42.

Fig.44: Field outcrop of three greensand beds developed in a thin Albian sequence on the eastern
side of the Amorican Massif, Carriere le Livet, near Cordebugle, Normandy.

Fig.45: The lower greensand bed shown in Fig44. Facies change is from muddy fine sands to
glauconite-rich, muddy fine sands, which become marly immediately above. The base of the
greensand bed is marked by an erosion surface with a coarse quartzose lag, and remanié phosphate

nodules.



Fig.46: Field outcrop of the lower greensand bed shown in Fig.44. Outcrop is Sm along the section
fr.om that shown in Fig.45. The base of the greensand bed is marked by well-developed burrowing.
Fig.47: Field outcrop of erosion surface in the lower Chert Beds, interpreted as the result of Upper
Albian synsedimentary faulting, Culverhole Point area (SY 278 893). The erosion surface is marked
by a glauconitic, clayey pebble bed.

Fig.48: Close-up of the bed shown in Fig.47. Note the burrowed basal contact to the glauconitic
pebble bed.

Fig.49: Top of the Eggardon Grit, slipped block below Flower’s Barrow, Worbarrow Bay (SY 866
804). Note the erosive nature of the contact, with truncation of the nodules highlighted by the
nodule-margin (burrow-wall) glauconitization.

Fig.50: Top of the Eggardon Grit, slipped block below Flower’s Barrow, Worbarrow Bay (SY 866
804). Erosion of the bed has proceeded to a lower level than in Figure 49, with only traces of
burrow-wall glauconitization preserved.

Fig.51: Sipped block of the Upper Greensand below Flower’s Barrow, Worbarrow Bay (SY 866
804). Shows a mixed eroded-nodule assemblage, with pale nodules of the Eggardon Grit and
smaller glauconitic sandstone nodules of Exogyra Rock lithology.

Fig.52: Field outcrop of the Chalk Basement Bed at Cow Comer, resting on the Exogyra Rock, as
a result of Lower Cenomanian synsedimentary faulting.

Fig.53: Complex condensation horizon at the top of the Upper Greensand, Swanage Bay, south
Dorset (SY 044 811). 1.2 metres of sediment contain four concretion generations, and represent the
equivalent of the Chert Beds and Top Sandstones of south-east Devon (around 23 metres in
thickness).

Fig.54: Generation 2 nodules in the complex condensation horizon shown in Figure 53. Pale brown
concretions represent the Chert Beds lithology, and preserve burrows filled with glauconitic
sediment.

Fig.55: Generation 3 nodules in the complex condensation horizon shown in Figure 53. The
phosphatic concretions correlate with the Dispar Zone Ammonite Bed.

Fig.56: Thin Chert Beds Member, at Compton Bay, Isle of Wight (SZ 367 853). Well-developed
concretionary horizons are present, but chert is not developed. The top of the Upper Qr;ensand
occurs at a level marked by the top of the scale rule; the beds are overlain by the Glaucqnmc Marl.
The Chert Beds expand and become more siliceous towards the south of the island (Fig.41).

Fig.57: Cartoon illustrating the genetic relationship between nodular hardgrounds and phosphoritic
greensands. .
A: Halt in sedimentation above cross-stratified bioclastic grainstones, and deeper-water rqarly silts.
B: Development of nodularity within carbonates; glauconite concentration in deeper settings.

C: Nodules are exposed due to winnowing of the overlying sgdirr_lent; an often long ar}d complex
cycle, which includes nodule boring, encrustation, glauconitization and phgsphatlsatlon occurs,
increased concentrations of glauconite-rich sediment accumulate in deeper settings, a basal zone of
strong burrowing and sediment mixing develops, and phosphate nodules'develop.

D: Under relative transgression, sedimentation recommences, preserving the hardground and
phosphoritic greensand below bioclastic packstones and silty marls.

Fig.58: Summary of stratigraphy, cyclicity and sedimentary environments of the Chert Beds and Top
Sandstones Members of the Upper Greensand Formation, Beer Head, south-east Devon.

Fig.59: Glauconite-rich greensand bed marking the base of the Upper Greensand south of
Eastbourne (TV 610 977). This bed is equivalent to the Coarse Band of south Devon.



Fig.60: Sequence stratigraphic subdivision of the Upper Albian sediments of the Anglo-Paris Basin,
with reference to fourteen designated regional type areas. Ammonite subzonal stratigraphy is plotted
as a vertical scale, with proven subzones indicated to the left of each column by a * symbol.
Within each column is shown a summary of the sediment composition at a given time interval.
Note that no indication of the relative thicknesses is given with this representation. Dotted lines
fndicate correlative conformities to candidate type II sequence boundaries. Candidate sequential
interpretation is given: S.B. = sequence boundary; T.S. = transgressive surface; C.S. = condensed

section; TST = transgressive systems tract; HST = highstand systems tract; SMST = shelf margin
systems tract.

Table 1: Upper Albian candidate sequence stratigraphy of the Anglo-Paris Basin.

Fig.61: Comparison between the sequence stratigraphy proposed for the Anglo-Paris Basin as a
result of this study, and the global cycle chart of Haq et al. (1988). Shows candidate sequence

boundaries (filled arrows), condensed sections (open arrows), and additional minor flooding surfaces
(dotted arrows).

CHAPTER 3 - STORM SEDIMENTATION IN THE UPPER GREENSAND FORMATION
(CRETACEOUS) OF SOUTH-WEST ENGLAND

Fig.62: Location map showing the outcrop of the Upper Greensand and Gault across south-west
England, and the localities mentioned in the text.

Fig.63: Distal storm laminites, interbedded with fully-bioturbated sediment. Two laminite beds
visible, with associated calcareous concretions. Hooken Cliffs, near Beer.

Fig.64: Summary of the typical sedimentological features of a Foxmould member storm laminite
bed.

Fig.65: Bioturbated top of a storm laminite bed. Hooken Cliffs, Beer.

Fig.66: Graphic logs of a sclected part of the Foxmould member, demonstrating the west-east trend
of thinning, fining and disappearance of storm laminite beds. Peak Hill: muddy fine sands with
interbedded laminites : Hooken Cliffs: muddy fine sands with fewer and thinner laminites ; Seaton
Hole; muddy fine sands with traces of lamination ; Golden Cap: homogeneous ar_ld fully bioturbated
muddy silts ; Lulworth Cove: rhythmically-bedded muddy silts (variations in silt : clay).

Fig.67: Thick, proximal storm laminite bed, with a sharp base and bioturbated top. Peak Hill, near
Sidmouth.

Fig.68: Large scour at the base of a proximal storm bed, cutting down through thin, amalgamated
laminite beds to the top of an underlying thick bed. Peak Hill, near Sidmouth.

Fig.69: Horizontal and low-angle cross-lamination, developed within a thick proximal laminite bed.
Peak Hill, near Sidmouth.

Fig.70: Bioturbated top of the bed seen in Fig.67, showing the progression from horizontally-
laminated to structureless bioturbated silt.

i i ini ithi late diagenetic calcareous
71: Amalgamated thin storm laminite beds, preservgd within a lau :
1c:(lflcretion, Hfoken Cliffs, Beer. Each bed has a concentration of serpulid-rich sediment at the base.

Note the burrows in the upper part of the top laminite bed.

Fig.72: Graphic log of amalgamated thin storm laminites and storm-reworked phosphate horizon,
from the Foxmould member, Hooken Cliffs, Beer.



Fig..73: Field outcrop of a lens of tabular cross-lamination preserved in the Foxmould Member,
Whitecliff, Beer (SY 234 893).

Fig.74: Graphic log of variably-amalgamated, glauconite-rich, thin storm laminites at the Foxmould-
Chert Beds contact, Dunscombe Cliff. Correlates with interval shown in Fig.77 and Fig.78.

Fi.g.75: Fully-bioturbated lithofacies, with very abundant black mud-lined Palaeophycus burrows.
Little Beach, near Beer.

Fig.7§: . Fully-bioturbated lithofacies showing the Thalassinoides-Palaeophycus trace fossil
association, preserved within a concretion. Foreshore east of Axemouth.

Fig.77: Pebble-shell beds and coquina lenses in the uppermost Foxmould, with the Chert Beds
Member carbonates above. Whitecliff, Beer.

Fig.78: Graphic log and fabric data from the uppermost Foxmould pebble/shell beds seen in Figure
77, Whitecliff, Beer. Fabric data taken on pebble long axes (pebbles with >2:1 length:width ratio).
Correlates with interval shown in Figure 73.

Fig.79: Detailed view of the coquina shell lens seen in Figure 77.

Fig.80: Detailed view of the upper two pebble-shell beds shown in Figure 77, showing the sediment
fabric, which has a tendency towards bedding-parallel orientations of the pebble long axes.

Fig.81: Graphic log and fabric data from the upper Chert Beds pebble-shell beds at Beer Head.
Fabric data taken on shell and pebble long axes (pebbles with >2:1 length:width ratio) and on shell
convexity orientations.

Fig.82: Interbedded carbonate packstones/grainstones and coarse pebble-shell beds, upper Chert Beds,
Beer Head (shown graphically in Figure 81).

Fig.83: Pebble-shell bed fabric. Shows a patch of pebble-rich sediment in the upper part, probably
infilling a small scour. Shell material is predominantly horizontally-oriented, with a patch of
imbricated shells on the left of the picture. Lower pebble-shell bed in upper Chert Beds, Beer Head.

Fig.84: Pebble-shell bed fabric. Shows the predominantly horizontal alignment of the pebble and
shell material. An internal sandy lens suggests amalgamation of two beds. A shallow scour at the
base of the bed, infilled with pebbles and shells, is present on the left of the picture. Lower pebble-
shell bed in upper Chert Beds, Beer Head.

Fig.85: Coquina shell bed in the lower Chert Beds, showing sharp base, lower ghelly layer, internal
sandy lens, and overlying shelly layer with mounded top. Implies amalgamation of at least two

discrete events. Little Beach, Beer.

Fig.86: Graphic log and fabric data from complex proximal shell-pebble beds, Weston Ebb. Fabric
data taken on shell long axes and convexity orientations.

Fig.87. Complex proximal shell-pebble beds, upper Chert Beds, just belovg the Brecciated Limes[one
harAgromd, Weston Ebb (shown graphically in Figure 86). Note the intenal calcarenite lenses
within the uppermost coquina, and thin shell stringers in the sediment immediately below.

. . i i Chert Beds, Weston Ebb. Note
1o 88: Coarse-grained coquina lens and thin shel.l stringers, upper . )
g:f 8predominantly convex-down shell stacking in the main part of the coquina lens, and the
predominantly convex-up alignments at the top of the lens, and in the shell stringer below.

Fig.89: Fabric of thin pebble layer, finer-grained shell-pebble bed, and coarse shell stringer, upper
Chert Beds, Weston Ebb.



Fig.90: Bedd.ing plane view of shell bed from the Beer Head Limestone (Cenomanian), Weston Ebb.
Shows. tpe different shell assemblage to the Upper Greensand shell beds, with variably-fragmented
Merklinia and Amphidonte bivalves.

Fig.91: Fabric of coarse-grained complex, proximal coquina bed, upper Chert Beds, Weston Ebb.
Not'e the close shell stacking in predominantly convex-down orientations. Scattered patches of
sediment show imbrication, and orientations up to vertical to bedding. Small intraformational
pebbles are present at low concentrations throughout.

Fig.QZ: Gutter infilled with shell-rich sediment, developed at the base of a coarse-grained, complex,
proximal coquina bed, Weston Ebb.

Fig.93:. Complex pebble-shell bed, showing evidence for amalgamation of three separate pebble and
shell concentrations, upper Chert Beds, Beer Head.

Fig.94: Cartoon showing the different types of basal contact to the pebble/shell beds in the Chert
Beds calcarenites. (A) basal firmground burrowing and in situ nodules ; (B) basal firmground
burrowing, all nodules reworked ; (C) no firmground burrowing, all nodules reworked ; (D) sharp
base, overlain by a shell-rich bed, sometimes cross-stratified.

Fig.95: Horizontal and undulose to low-angle cross-lamination, the Chert Beds. Wave-polished
block, Culverhole Point.

Fig.96: Polished slab from coquina bed, lower Chert Beds, showing the shell fabric. Predominantly
horizontal shell orientations, with occasional larger shells up to vertical to the bedding. Note the
stratification present within the sample; at least four thin beds are developed, differing in grain size
and shell orientation. Little Beach, Beer.

CHAPTER 4 - STABLE-ISOTOPE STRATIGRAPHY OF THE UPPER ALBIAN DISPAR
ZONE (MID-CRETACEOQOUS) OF SOUTHERN ENGLAND

Fig.97: Subdivision of the Upper Greensand Formation of south-east Devon, with corresponding
ammonite biostratigraphy. Ammonite zonation scheme based on Owen (1976).

Fig.98: Map showing the Upper Greensand and Gault outcrop across south-west England, and the
Jocation of the section sampled, at Little Beach - Beer Head.

Table 2: Carbon- and oxygen-isotopic data from Little Beach - Beer Head, south-east Devon. Data
are from whole rock samples, generated by crushing, except for the two samples marked * which
were generated by drilling a small amount of powder from fresh specimen sprfaces. Normalised dl%ta
reflect modification to remove postulated silica diagenesis; data normalised to the lowest 0"*0

value.

Table 3: Detailed sample set extracted from Table 2, with corresponding normalised values.

Table 4: Isotopic data from repeated drillings of a single hand specimen showing patchy
silicification, collected from the top glauconitic pebble-shell bed in the uppermost Foxmould at

Whitecliff, Beer (SY 234 893).

Table 5: Carbon- and oxygen-isotopic data from Oysters collected throughout .tf.le Lit.tle Bea_ch - Beer
Head séction. Normalised data reflects modification to remove postulated silica diagenesis.

i i Chert Beds and

i . Carbon- and oxygen-stable isotope stratigraphy of the Upper Greensand (
g‘l(;g.ggandstones Members), Little Beach - Beer Head, south-east De.von..The 8"{C and 80 values
arepmeasured from whole-rock carbonate samples. The accompanying lithostratigraphy shows the

subdivision of the Upper Greensand in south-east Devon.



F@g.lOO: Investigation of the isotopic modification resulting from silica diagenesis.

Fig.100A: the isotopic changes across 1.63m of the lower Chert Beds, showing the positions of
pyominent chert nodules and nodules of siliceous limestone.

Fig.100B: plot of §“C vs 8“0, showing the good positive correlation, and the best fit line, the
gradient of which represents the isotopic changes caused by silicification.

F.ig.IOOC: original carbon-isotope plot and normalised plot (dotted), removing the effects of
silicification.

Fig.101: Plot of 3”C vs "0 values recorded from repeated drillings of a single hand specimen

showing patchy silicification, collected from the top glauconitic pebble-shell bed of the uppermost
Foxmould at Whitecliff, Beer (SY 234 893).

Fig.102: Carbon-isotope stratigraphy of the Upper Greensand (Chert Beds and Top Sandstones),
Beer Head - Little Beach. The three plots show measured 3"C values, three point moving average

of measured 8"°C values, and §”C values normalised to remove the variations assumed to represent
changes due to silicification.

Fig.103: Plot of 8"°C vs &0 values for the whole rock data set (Little Beach - Beer Head section).
Data from the lower Chert Beds, upper Chert Beds and the Top Sandstones plot as three distinct
groups, with little or no overlap. The silicification trend established in Figure 5B is shown for the
lower Chert Beds. Data from the upper Chert Beds, and possibly the Top Sandstones, also show
‘a scatter of values inferring that a major control on recorded 8“C values (low variability within
each group) was silica diagenesis. The plot clearly displays the abrupt positive shift between the
lower and upper Chert Beds, and shows that it is not caused by silicification.

Fig.104: Carbon- and oxygen-isotope stratigraphy of the Upper Greensand (Little Beach - Beer
Head). The isotopic values are from oysters collected throughout the succession.

Fig.105: Plot of 8C vs 80 values for the oyster data set (Little Beach - Beer Head section). Data
from the lower Chert Beds, upper Chert Beds and Top Sandstones plotted separately. A high degree
of scatter is shown, with little indication of any secular changes. Some degree of correlation
establishes a tentative silicification modification trend.

Fig.106: Carbon-isotope stratigraphy from oyster samples (Little Beach - Beer Head section). The
two plots show measured 8°C values, and &°C values normalised to remove the variations

interpreted as due to silicification.

Fig.107: Global distribution of Upper Albian black shales (discussed in the text), plotted on an
Albian (105Ma) palacogeographic reconstruction of Funnel (1990).

CHAPTER 5 - GEOCHEMICAL ANALYSIS OF GLAUCONITIZATION PROCESSES IN
THE UPPER GREENSAND FORMATION

Table 6: Microprobe chemical analyses of glauconitic grains from the Foxmould Member, Upper
Greensand Formation, Beer, south-east Devon.

Table 7: Microprobe chemical analyses of glauconitic grains from the uppermost Foxmould Member,
Upper Greensand Formation, Beer, south-east Devon.

Table 8: Microprobe chemical analyses of glauconitic grains from the Chert Beds, Upper Greensand
Formation, Beer, south-east Devon.

Table 9: Microprobe chemical analyses of glauconitic grains from the Chert Beds, Upper Greensand
Formation, Beer, south-east Devon.

Table 10: Microprobe chemical analyses of glauconitic grains from the top Upper Greensand
hardground, Beer, south-east Devon.



Table 11: Microprobe chemical analyses of glauconitic grains from the Dispar Zone Ammonite Bed,
Durdle Cove, south Dorset.

Table 12: Microprobe chemical analyses of glauconitic grains from the Upper Greensand at Gore
Cliff, Isle of Wight.

Table 13: Microprobe chemical analyses of glauconitic grains from the basal Upper Greensand at
Eastboume.

Fig.108: Photomicrograph of glauconite filling the porosity within a bryozoan bioclast: coquina

bed in lower Chert Beds Member, Upper Greensand Formation, Little Beach, Beer, south-east
Devon.

Fig.109: Photomicrograph of glauconite filling the chambers of a foraminifera, and rimmed grains
with two accretion phases: middle pebble-shell bed in uppermost Foxmould interval of glauconitic
pebble-shell beds, Upper Greensand Formation, Whitecliff, Beer, south-east Devon.

Fig.110: Photomicrograph of glauconite filling the axial canal of a sponge spicule (transverse
section): Blue Rag, Upper Greensand, Hollows Lane, Selbourne, western Weald.

Fig.111: Photomicrograph of glauconite filling the axial canal of a sponge spicule (longitudinal
section): Blue Rag, Upper Greensand, Hollows Lane, Selbourne, western. Weald.

Fig.112: Photomicrograph of glauconite rimming a quartz grain, and a vermicular glauconitic grain:
upper thick storm laminite bed, Foxmould Member, Upper Greensand Formation, Hooken Cliffs,
Beer, south-east Devon.

Fig.113: Photomicrograph of glauconite forming along cracks in a quartz grain: coquina bed in
lower Chert Beds Member, Upper Greensand Formation, Little Beach, Beer, south-east Devon.

Fig.114: Photomicrograph of glauconite growing within the flakes of a muscovite grain: Foxmould
Member (loose sample), Upper Greensand Formation, Hooken Cliffs, south-east Devon.

Fig.115: Photomicrograph of glauconite growing within the flakes of a muscovite grain: upper thick
storm laminite bed, Foxmould Member, Upper Greensand Formation, Hooken Cliffs, Beer, south-
east Devon.

Fig.116: Photomicrograph of glauconitized echinoid bioclast: coquina bed in lower Chert Beds
Member, Upper Greensand Formation, Little Beach, Beer, south-east Devon.

Fig.117: Photomicrograph of glauconite replacing an aggregate of silt-sized quartz grains and mud,
interpreted as a faecal pellet: coquina bed in lower Chert Beds Member, Upper Greensand

Formation, Little Beach, Beer, south-east Devon.

Fig.118: Photomicrograph of glauconite replacing the muddy matrix sediment of ﬁnft-grained muddy
sand: Foxmould Member (loose sample), Upper Greensand Formation, Hooken Cliffs, Beer, south-

east Devon.

i iti i i be analysis.
Fic.119: Morphologies of glauconitic grains measured by electron micropro
11g9.1: Foxmrguld ggllauconites; 119.2: uppermost Foxmould glauconites; 11.9.3: upper Chert Beds
(lower part) glauconites; 119.4: upper Chert Beds (upper part) g}aucomtes; 119.5: top Upper
Greensand glauconites; 119.6: Dispar Zone Ammonite Beds glauconites; 119.7: Upper Greensand,

Gore Cliff glauconites; 119.8 Upper Greensand, Eastbourne glauconites.

Table 14: Sulphur-carbon analyses.
Fig.120: Sulphur/carbon data - the Foxmould Member, Upper Greensand, south-east Devon.



Fig.121: Sulphur/carbon data - the Upper Greensand and Gault of south Dorset.
Fig.122: Sulphur/carbon data - Passage Beds and Upper Greensand, Compton Bay, Isle of Wight.

Fig.123: Sulphur/carbon data - Gault clay, Folkstone.

CHAPTER 6 - CONTROLS ON THE WORLD-WIDE DEVELOPMENT OF THE
CRETACEOUS GLAUCONITIC FACIES

Fig.124: World-wide distribution of glauconitic facies during the Ryazanian, plotted on a
palacogeographic reconstruction of Funnel (1990).

Fig.125: World-wide distribution of glauconitic facies during the Valanginian, plotted on a
palaeogeographic reconstruction of Funnel (1990).

Fig.126: World-wide distribution of glauconitic facies during the Hauterivian, plotted on a
palacogeographic reconstruction of Funnel (1990).

Fig.127: World-wide distribution of glauconitic facies during the Barremian, plotted on a
palacogeographic reconstruction of Funnel (1990).

Fig.128: World-wide distribution of glauconitic facies during the Aptian, plotted on a
palaeogeographic reconstruction of Funnel (1990).

Fig.129: World-wide - distribution of glauconitic facies during the Albian, plotted on a
palaeogeographic reconstruction of Funnel (1990).

Fig.130: World-wide distribution of glauconitic facies during the Cenomanian, plotted on a
palacogeographic reconstruction of Funnel (1990).

Fig.131: World-wide distribution of glauconitic facies during the Turonian, plotted on a
palacogeographic reconstruction of Funnel (1990).

Fig.132: World-wide distribution of glauconitic facies during the Coniacian, plotted on a
palacogeographic reconstruction of Funnel (1990).

Fig.133: World-wide distribution of glauconitic facies during the Santonian, plotted on a
palacogeographic reconstruction of Funnel (1990).

Fig.134: World-wide distribution of glauconitic facies during the Campanian, plotted on a
palacogeographic reconstruction of Funnel (1990).

Fig.135: World-wide distribution of glauconitic facies during the Maastrichtian, plotted on a
palaeogeographic reconstruction of Funnel (1990).

Fig.136: Diagram showing glauconite production rates (measured in km* per Ma) for each substage
of the Cretaceous, derived from volumetric calculations for a large data set of Cretaceous

glauconitic facies.

i : Di i i -level of Haq et al. (1990),
Fig.137: Diagram showing the correlation between the Cretaceous sea leve

pe%lk glaucon%tre production rates (GPR), and the oceanic anoxic ev;nts/subev;nts of Jenkyns (1980),
Schlanger et al. (1987) and Arthur et al. (1990). Stippled area indicates a mlddleTUpper Qretaceous
interval of high GPR; heavy stipple indicates the three main peaks in GPR during the interval.

GRAPHIC LOGS
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Fig.1: Simplified stratigraphic position of the Upper Greensand of southemn England
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Fig.2: Map of the outcrop of Albian sediments in the Anglo-Paris Basin, showing the locations of
areas discussed further in the text.
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The top Upper Greensand hardground; grey-browm, quarzose nodular limesione: matrix sediment suongly burtowed.
quanz grains and smalil granules; relict ough cross-bedding: burrow wall glauconitisation and upper surface phosphatisauon

Brown, medium-grained calcarenites; faint rough cross-stratification.

Trough cross-bedded. di grained, gl itc-poor cal ites; rich in i d shell fragments; glauconite-rich
sediment-filled burrows common.

The Coarse Band; moderately gl itic J sand; a few small, gl iised li pebbles and
coarse shell frag gradational upper : base is sharp but with basal burrowing, it cuts down 10 rest on underlying

hardground: strucrureless, but faint traces of horizontal to low-angle stratification.

The Brecciated Limestone hardground; pale grey limeswne nodules in s burrowed, glauconite-rich coarse sandy
matrix; burrow wall gl itisati no phosphatisation

&

—} TOP SANDSTONES 4

Complex pebble-shell bed; in situ nodules at base, with burrowing. passing up into fully-reworked medium to coasse

gl carb sand; pebbles marginally glauconitised, bored and encrusted. horizontal shell alignment.
Shell-pebble bed: horizontally-aligned large shell frag and gl itised li pebbles, somctimes bared and
encrusied.

Thin, weakly-defined concentration of shell fragments.
Amalgamsted shell-pebble bed, constructed from up to three separate concentrations of shells and glauconitised limesione
pebbles; occasional basal scour; well-developed horizontal shell slignment; gradational upper contact.

Pale grey-brown, medium-grained calcarenites, broken bivalve shell fragments thick abundamt chert nodules; weak
traces of horizontal stratification.

ERT BEDS

Shell-rich sediment overlying the hardground.

~

The lower Chert Beds hardground; brownish-grey limesione nodules in a burrow.reworked, very shelly. glauconite
rich coarse sandy matrix; burrow wall glauconitisation.

C

Coquina shell bed: coarse bivalve shell fragments, with horizontal and planar cross-lamination; sharp basal coniact. top
contact is gently mounded: amalgamated. with thin intemal sandy layer. often silicificd; rare small limesione pebbles

Brown, finc o medium-grained calcarenites; silica-rich; scaticred bivalve shell fragments.

Compact muddy limestonc, cleaning upwards.

Brown, strongly silicified limestone.

Dark grey. muddy, finc-grained It o cd sili concretions.

Pebble-shell bed; matrix-supported fabric with glauconitised and bored pebbles of glauconitic sandsione and shell fragments
in a muddy glauconitic sand matrix; transitional bed contacts.

Shell-pebble bed; bivalve-rich, with sandy matrix; well d and nodular; pebble-poor.

Dark brown, strongly bioturbated fine sand.

Minor shell concentration.

Pale grcenish-grey. finc-grained silty sands; low mud content.

Swrongly bioturbated, finc-grained muddy sandstones.

Traces of horizontal lamination.
Occasional small calcareous concretions after burrows.
Minor shell concentration.

Surongly bioturbated fine-grained muddy sandstones.

Laminated sand bed; sharp base with serpulid concentration; bioturbated top: high concentration of calcareous concrenons
deflecting the Jamination; predominantly horizontal lamination. with occasional low-angle cross-lamination and

reactivations.

—— FOXMOULD

Thin laminated bed, as above; thins laterally dut to variable bioturbation at the top of the bed.
Laminated bed as above; sharp base, with serpulid concentration: concretions centred on this shelly layer

Dark grey. strongly bioturbated, glauconitic muddy silts; occasiona) patches with traces of horizontal lamination. scaltered
pyritc nodulcs.

Shelly. phosphatic, muddy sand; scattered small black phosphate nodules. 6 . ‘\‘\OSQ\Q\'\&& aesnonite ;
Three amalgamated thin beds of laminated fine sand: basal shelly lags. as: - S P

Qg ()

Swrongly bioturbated, fine-grained muddy silts; pyrite nodules common.

) Rasal beds and basal unconformity not exposed.

Fig.4: Detailed graphic log of the Upper Greensand succession between the Hooken Cliffs and
Beer Head, Beer (SY 220 879 to SY 227 879).



Bioturbation Description

Pale brown, well-sorted, mud-free
calcarenites with siliceous nodules.

Glauconttic, calcareous laminated silt.

Glauconite-rich, fine-grained muddy
sands; succession of laminated and
bioturbated beds.

Bioturbated, glauconitic, fine-grained
muddy sand.

[23)

o

clay silt " fincsand.
Thickness (m) Grain size

Fig.5: Detailed graphic log of the high auritus subzone interval of sedimentary condensation:
amalgamated glauconitic storm laminites at the Foxmould-Chert Beds contact, Dunscombe Cliff

(SY 153 877), south Devon.
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Fig.18: Vertical profile through the
Beach - Beer Head (SY 226 879).
Chert Beds; the high quartz content .
upper Chert Beds pebble beds and Coarse Band; hig
Foxmould and upper Chert Beds pebble beds.

uppermost Foxmould, Chert Beds and Top Sandsfone.s, Little
Shows the reduction in quartz concentration passing into the
of the Coarse Band; the increase in quartz grain size in the
h glauconite concentrations in the uppermost
































































































BASIN MARGIN

BASIN CENTRE

Fig.57: Cartoon illustrating the genetic relationship between nodular hardgrounds and phosphoritic

greensands.

A: Halt in sedimentation above cross-stratified bioclastic grainstones, and deeper-water marly silts.
B: Development of nodularity within carbonates; glauconite concentration in deeper settings.

C: Nodules are exposed due to winnowing of the overlying sediment; an often long and complex
cycle, which includes nodule boring, encrustation, glauconitization and phosphatisation occurs;
increased concentrations of glauconite-rich sediment accumulate in deeper settings, a basal zone of
strong burrowing and sediment mixing develops, and phosphate nodules develop.

D: Under relative transgression, sedimentation recommences, preserving the hardground and

phosphoritic greensand below bioclastic packstones and silty marls.
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TABLE 1 - UPPER ALBIAN CANDIDATE SEQUENCE STRATIGRAPHY OF THE
ANGLO-PARIS BASIN

SEQUENCE 3

Transgressive surface. latest Albian/early Cenomanian. The top of the Upper Greensand/base of the Glauconitic Marl across
southemn England. Marked by a nodular hardground passing basinwards into a phosphoritic greensand.

Shelf margin systems tract. latest dispar zone. Comprises a thin shallow-water sequence of sands and gravels, carbonate
grainstones (Top Sandstones), sandy limestones and micaceous siltstones.

Sequence boundary (medium). latest dispar zone. Placed at the level of the Coarse Band of south-east England and the base of

the Upper Greensand at Eastboume. Marked by an erosion surface with overlying coarse quartzose or glauconite-rich

bed.

SEQUENCE 2

Late highstand systems tract. perinflatum subzone. In the Chent Beds of south-west England, comprises a thin unit of well-
sorted bioclastic grainstones, partially to completely removed by the erosion surface above.

Transgressive surface. perinflatum subzone. The Brecciated Limestone hardground of south-west England, a nodular hardground
which passes basinwards into a phosphatic greensand, the Dispar Zone Ammonite Bed.

Middle highstand systems tract. rostratum subzone. In the Chert Beds of south-west England, comprises a unit of variably-
siliceous and glauconitic carbonate packstones and grainstones, shallowing upwards, with several minor transgressive
surfaces represented by glauconitic pebble beds.

Transgressive surface. rostratum subzone. The lower Chernt Beds hardground of south-west England, a nodular hardground.

Early highstand systems tract. rostratum subzone. In the Chert Beds of south-west England, comprise siliceous carbonate
packstones and grainstones, shallowing upwards.

Condensed interval. high auritus subzone. A thin, geographically very widespread glauconitic and phosphatic interval.

Transgressive systems tract. varicosum and lower-middle auritus subzones. Glauconitic, muddy fine sands and clays.

Sequence Boundary (minor). basal varicosum subzone. Represented by the varicosum phosphatic nodule bed, with a weak basal

erosion surface.

SEQUENCE 1

Transgressive systems tract. middle cristatum to orbignyi subzones. Very thin deposits of clays and glauconitic muddy silts.

Sequence boundary (major). Lower cristatum age. Represented by the cristatum nodule bed, and marked by a basin-wide erosion

surface.
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Fig.64: Summary of the typical sedimentological features of a Foxmould member storm laminite

bed.

Bioturbation Description / Key
e e 4455 swong Bioturbated top - degree of bioturbation /
<= eTe_° < "% . . .
=5 2=/ medium burrowing increases upwards.

Laminated unit - mostly horizontal to gently

undulose and low-angle cross-lamination.

0.4 -

0.2 ;

Scour and fill structures in more proximal beds.

@ serpulids <  mud intraclasts

-~/ bivalves e concretdons

0.0 +25

Basal shelly concentrate ("lag").
Sharp, erosive base, generally planar.

Fully bioturbated sediment below.

‘cla.y =

sl fmesand

e & Palaeophycus = Thalassinoides

Thickness (m)

Grain size

X Chondrites
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and silt
siliceous concretions
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calcareous concretions
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0= pyrite
Thickness (m)

Fig.66: Graphic logs of a selected part of the Foxmould member, demonstrating the west-east trend
of thinning, fining and disappearance of storm laminite beds. Peak Hill: muddy fine sands with
interbedded laminites ; Hooken Cliffs: muddy fine sands with fewer and thinner laminites ; Seaton
Hole: muddy fine sands with traces of lamination ; Golden Cap: homogeneous and fully bioturbated
muddy silts ; Lulworth Cove: rhythmically-bedded muddy silts (variations in silt : clay).















0.8 Bioturbation Description
i S AN ST S

Bioturbated, glauconitic, fine-grained

muddy sand.
549

X s Shelly, phosphatic, muddy sand.

Amalgamated thin beds of laminated,
glauconitic fine sand.

Bioturbated, glauconitic, fine-grained

" muddy sand.

00 [ T

clay ' silt  fine sand
Thickness (m) Grain size

Fig.72: Graphic log of amalgamated thin storm laminites and storm-reworked phosphate horizon,
from the Foxmould member, Hooken Cliffs, Beer.






Bioturbation Description

'l-ll'lv-'l ILJL]
N A 15 K P Pale brown, well-sorted, mud-free
4.0 ettt 8 calcarenites with siliceous nodules.
—— =T
em— §
3.0 = Glauconttic, calcareous laminated silt.

%4

+ 4 Glauconite-rich, fine-grained muddy
3? sands; succession of laminated and

bioturbated beds.
1.0 1

4 [/}
#%
$

Bioturbated, glauconitic, fine-grained
muddy sand.

o

1 oo
.O : NS T 1”" T
0 clay silt fine sand

Thickness (m) Grain size

Fig.74. Graphic log of variably-amalgamated, glauconite-rich, thin storm laminites at the Foxmould-
Chert Beds contact, Dunscombe Cliff. Correlates with interval shown in Fig.77 and Fig.78.
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Fig.94: Cartoon showing the different types of basal contact to the pebble/shell beds in the Chert
Beds calcarenites. (A) basal firnground burrowing and in situ nodules ; (B) basal firmground
burrowing, all nodules reworked ; (C) no firmground burrowing, all nodules reworked ; (D) sharp
base, overlain by a shell-rich bed, sometimes cross-stratified.
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Fig.97: Subdivision of the Upper Greensand Formation of south-east
Devon, with corresponding ammonite biostratigraphy. Ammonite
zonation scheme based on Owen (1976).
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Fig.100: Investigation of the isotopic modification resulting from silica diagenesis.

Fig.100A: the isotopic changes across 1.63m of the lower Chert Beds, showing the positions of
prominent chert nodules and nodules of siliceous limestone.

Fig.100B: plot of &°C vs &0, showing the good positive correlation, and the best fit line, the
gradient of which represents the isotopic changes caused by silicification.

Fig.100C: original carbon-isotope plot and normalised plot (dotted), removing the effects of
silicification.
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Fig.102: Carbon-isotope stratigraphy of the Upper Greensand (Chert Beds and Top Sandstones),
Beer Head - Little Beach. The three plots show measured 8°C values, three point moving average
of measured 82C values, and 8°C values normalised to remove the variations assumed to represent

changes due to silicification.
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Fig.103: Plot of 8"C vs "0 values for the whole rock data set (Little Beach - Beer Head section).
Data from the lower Chert Beds, upper Chert Beds and the Top Sandstones plot as three distinct
groups, with little or no overlap. The silicification trend established in Figure 5B is shown for the
lower Chert Beds. Data from the upper Chert Beds, and possibly the Top Sandstones, also show
a scatter of values inferring that a major control on recorded 3"C values (low variability within
each group) was silica diagenesis. The plot clearly displays the abrupt positive shift between the
lower and upper Chert Beds, and shows that it is not caused by silicification.
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Fig.104: Carbon- and oxygen-isotope stratigraphy of the Upper Greensand (Little Beach - Beer
Head). The isotopic values are from oysters collected throughout the succession.
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Fig.105: Plot of 8”C vs 8"0 values for the oyster data set (Little Beach - Beer Head section). Data
from the lower Chert Beds, upper Chert Beds and Top Sandstones plotted separately. A high degree

of scatter is shown, with little indication of any secular changes. Some degree of correlation
establishes a tentative silicification modification trend.
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Fig.106: Carbon-isotope stratigraphy from oyster samples (Little Beach - Beer Head section). The
two plots show measured &“C values, and 8”C values normalised to remove the variations
interpreted as due to silicification.
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Fig.119: Morphologies of glauconitic grains measured by electron microprobe analysis.

119.1: Foxmould glauconites; 119.2: uppermost Foxmould glauconites; 119.3: upper Chert Beds
(lower part) glauconites; 119.4: upper Chert Beds (upper part) glauconites; 119.5: top Upper
Greensand glauconites; 119.6: Dispar Zone Ammonite Beds glauconites; 119.7: Upper Greensand,
Gore CIiff glauconites; 119.8 Upper Greensand, Eastbourne glauconites.
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2) uppermost Foxmould
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3) upper Chert Beds (lower part)
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5) top Upper Greensand hardground
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6) Dispar Zone Ammonite Bed
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7) Upper Greensand, Gore Cliff
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8) Upper Greensand, Eastbourne
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TABLE 14 - SULPHUR-CARBON ANALYSES

Upper Greensand, south-east Devon Sample no. wi% orgC  Wi%S

Foxmould, Upper Greensand, Hooken Cliffs, 8.25m

Loose Foxmould, Upper Greensand, Hooken Cliffs

Foxmould, Upper Greensand, Scaton Hole, 10.25m

Foxmould, Upper Greensand, Seaton Hole, 5.80m

Muddy bed, Foxmould, Upper Greensand, Seaton Hole, 5.40m
Foxmould, Upper Greensand, Seaton Hole, 0.50m

Gault and Upper Greensand, south Dorset

Limestone, Chert Beds, Durdle Cove, 43.94-46.34m

Glauconitic limestone, minor hiatus just above DZAB, Durdle Cove, 43.64-43.94m
Dispar Zone Ammonite Bed, Upper Greensand, Durdle Cove, 43.39-43.64m
Marly, glauconitic sand just below DZAB, Durdle Cove, 43.09-43.39m
Marly sand just above Exogyra Rock, Durdle Cove, 40.60-41.34m
Glauconitic mady silt below Exogyra Rock, Durdle Cove, 39.25m
Glauconitic fine sand, Upper Greensand, Durdle Cove, 30m

Glauconitic silts, Upper Greensand, Durdie Cove, 26m

Muddy sand, Upper Greensand, Durdle Cove, 23m .

Grey silt, Upper Greensand, Durdle Cove, 17.92m

Iron-rich silty clay (rather weathered), Gault, Durdle Cove, Sm

Glauconitic sand below Exogyra Rock, West side of Lulworth Cove, 18.77-21.87m
Upper Greensand, West side of Lulworth Cove, 16.27-18.47m

Black clay band, Upper Greensand, West side of Lulworth Cove, 16.07-16.27m
Thin clayey seam, Upper Greensand, West side of Lulworth Cove, 14.72m

Upper Greensand, West side of Lulworth Cove, 12.67m

Muddy sand, Upper Greensand, West side of Lulworth Cove, 9.2m

Glauconitic clayey silt, West side of Lulworth Cove, 3.15m

Dispar Zone Ammonite Bed, Upper Greensand, excavated section below Flower’s Barrow, Worbarrow Bay, 60m
Dispar Zone Ammonite Bed, Upper Greensand, below Flower’s Barrow, Worbarrow Bay, 60m

Glauconitic fine sand above Exogyra Rock, Upper Greensand, below Flower's Barrow, Worbarrow Bay, 57.92-59.42m
Glauconitic fine sand below Exogyra Rock, below Flower’s Barrow, Worbarrow Bay, 54.00-56.42m

Glauconitic serpulid limestone, below Flower's Barrow, Worbarrow Bay, 54m

Fine sand, Upper Greensand, below Flower's Barrow, Worbarow Bay, 52.82-53.67m

Black clay band, Upper Greensand, below Flower's Barrow, Worbarrow Bay, 49.37-49.52m

Fine sands, Upper Greensand, below Flower’s Barrow, Worbarrow Bay, 45.42-45.0m

Rhythmically-bedded silt, Upper Greensand, below Flower’s Barrow, Worbarow Bay, 37.92m
Rhythmically-bedded silt, Upper Greensand, below Flower’s Barrow, Worbarrow Bay, 37.62m
Rhythmically-bedded silt, Upper Greensand, below Flower’s Barrow, Worbarow Bay, 37.17m

Uppermost Gault, below Flower’s Barrow, Worbarrow Bay, 34.08m

Gault clay, below Flower’s Barrow, Worbarrow Bay, 29.88m

Gault clay, below Flower’s Barrow, Worbarrow Bay, 14.7m

Passage Beds and Upper Greensand, Isle of Wight

Chert Beds equivalent, Upper Greensand, Compton Bay, Isle of Wight, 37.88m
Upper Greensand, Compton Bay, Isle of Wight, 34.13m
Upper Greensand, Compton Bay, Isle of Wight, 23.13m
Upper Greensand, Compton Bay, Isle of Wight, 21.13m

P Beds, Compton Bay, Isle of Wight, 14.54-14.74m _
\'\::;lg; to moderatg; muddy silt, Passage Beds, Compton Bay, Isle of Wight, 14.14-14.54m

ddy silt, Passage Beds, Compton Bay, Isle of Wight, 13.89-14.14m
;vt::nkgy‘zxuudgy si;’t, Passaggc Beds, Compton Bay, Isle of \Yighl, 13.45-13.89m
' Weakly muddy silt, Passage Beds, Compton Bay, Isle of Wight, 13.32-13.45m
Strongly muddy silt, Passage beds, Compton Bay, Isle of Wight, 12.64-12.92m
Passage Beds, Compton Bay, lsle of Wight, 5.58m )
Glauconitic silt, basal Passage Beds, Compton Bay, Isle of Wight, 0.5m
Uppermost Gault/Passage Beds, Compton Bay, Isle of Wight, 0.02m

Gault clay, Folkstone P
above cristatum nodule bed, basal Upper Gault, Copt Yot Fo ne

8:)' (l)lgm below cristatum nodule bed, upper Lower Gault, Copt Point, desume

Claz l;n above base of the Gault, spathi subzone, Lower Gault, Copt Point, Folkstone

RPI] 033 0.24
RP39 0.38 0.11
RP9 0.13 0.03
RP34 0.06 0.01
RP8 0.28 0.08
RP12 0.07 0.01
RP15 0.72 0.02
RP51 0.24 0.06
RP54 0.14 0.02
RP42 0.14 0.04
RP46 0.24 0.07
RP19 0.12 0.05
RP52 0.34 0.02
RP2 0.18 0.05
RP17 0.27 0.09
RP20 0.19 0.01
RP13 1.74 0.22
RP23 0.16 0.32
RP38 0.16 0.05
RP6 0.38 0.30
RP10 0.25 0.09
RP47 0.23 0.31
RP18 0.37 0.29
RP21 027 0.07
RP4 0.18 0.03
RP22 0.03 0.01
RP11 0.00 0.02
RP48 0.07 0.02
RP49 0.00 0.01
RP14 0.00 0.01
RP7 0.21 0.04
RP5 0.02 0.04
RP37 0.06 0.01
RP2A4 0.22 0.04
RP3 0.10 0.02
RP36 0.26 0.08
RP16 0.29 0.10
RP35 0.59 0.04
RP50 0.41 033
RP43 0.18 0.23
RP26 1.10 0.10
RP45 0.00 0.54
RP32 0.16 0.22
RP40 0.16 0.08
RP33 0.23 0.11
RP28 0.17 0.12
RP29 0.14 0.09
RP31 0.15 0.11
RP27 0.50 0.21
RP44 0.59 0.33
RP25 0.51 0.31
RP30 0.69 0.25
RP41 0.80 0.46
RPS3 0.43 0.19



Fig.120: sulphur/carbon data - the Foxmould Member, Upper Greensand, south-east Devon
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Fig. 121: sulphur/carbon data - the Upper Greensand and Gault of south Dorset
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Fig. 122: sulphur/carbon data - Passage Beds and Upper Greensand, Compton Bay, Isle of Wight
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Fig.123: sulphur/carbon data - Gault clay, Folkstone
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Fig.136: Diagram showing glauconite production rates (measured in km3 per Ma) for
each substage of the Cretaceous, derived from volumetric calculations for a large data

set of Cretaceous glauconitic facies.






GRAPHIC LOGS

A series of 48 graphic logs is presented, covering sections discussed in the text. These are
catalogued from west to east across southern England, followed by French examples. All thicknesses
are in metres.

BABCOMBE COPSE 1 (SX 868 762)

BABCOMBE COPSE 2 (SX 868 762)

PEAK HILL (SY 109 866)

DUNSCOMBE CLIFF (SY 153 877)

KEMPSTONE ROCKS (SY 161 881)

WESTON EBB (SY 175 878)

BEER STONE ADIT (SY 220 881)

HOOKEN CLIFFS - LITTLE BEACH - BEER HEAD 1 (SY 220 879) TO (SY 227 879)
HOOKEN CLIFFS - LITTLE BEACH - BEER HEAD 2 (SY 220 879) TO (SY 227 879)
WHITECLIFF, BEER 1 (SY 234 893)

WHITECLIFF, BEER 2 (SY 234 893)

CULVERHOLE 1 (SY 272 895)

CULVERHOLE 2 (SY 272 895)

CORBIN ROCKS 1 (SY 285 893)

CORBIN ROCKS 2 (SY 285 893)

CORBIN ROCKS 3 (SY 284 893)

EAST OF CORBIN ROCKS (SY 293 896)

HUMBLE POINT (SY 305 899)

CHARTON GOYLE (SY 296 903)

SHAPWICK GRANGE QUARRY (SY 312 918)

OO0 HAWN -

DN et et ek ek ek ek ek ek ek ued
OCVWOONOUNDEWN=O

21 STONEBARROW HILL (SY 378 929)

22 GOLDEN CAP - BASAL GAULT (SY 405 920)

23 GOLDEN CAP 1 (SY 405 920)

24 GOLDEN CAP 2 (SY 405 920)

25 EGGARDON HILL (SY 939 948)

26 STANDER'’S MILL PLANTATION (SY 588 975)

27 SLIPPED BLOCK WEST OF WHITE NOTHE (SY 769 809)

28 SECTION BELOW HOLWORTH HOUSE (SY 764 814)

29 DURDLE COVE 1 (SY 805 806)

30 DURDLE COVE 2 (SY 805 806)

31 ST. OSWALD’S BAY (SY 815 800)

32 LULWORTH COVE, WEST SIDE (SY 825 800)

33 LULWORTH COVE, EAST SIDE (SY 828 800)

34 MUPE BAY (SY 843 800)

35 WORBARROW BAY, BELOW FLOWER’S BARROW - BASAL GAULT (SY 866 804)
36 WORBARROW BAY, BELOW FLOWER’S BARROW 1 (SY 866 804)
37 WORBARROW BAY, BELOW FLOWER’S BARROW 2 (SY 866 804)
38 SWANAGE BAY (SZ 044 811)

39 COMPTON BAY, ISLE OF WIGHT 1 (SZ 367 853)

40 COMPTON BAY, ISLE OF WIGHT 2 (SZ 367 853)

41 NATIONAL TRUST CAR PARK, NEAR BLACKGANG CHINE,

ISLE OF WIGHT (SZ 491 767)
42 GORE CLIFF, ISLE OF WIGHT 1 (SZ 492 763)
43 GORE CLIFF, ISLE OF WIGHT 2 (SZ 492 763)
44 SOUTH OF EASTBOURNE (TV 610 977)
45 ST. JOUIN-BRUNEVAL
46 LE CROQUET (SLIPPED BLOCK)

47 ST. ADRESSE
48 CARRIERE LE LIVET, NEAR CORDEBUGLE



KEY TO GRAPHIC LOGS

clay
marl
muddy silt
fine-grained muddy sand and silt
laminated fine sand and silt
gravelly sand and sandy gravel
bioclastic packstones and grainstones
intraformational pebbles and shells
shell fragments
calcarenaceous sand
nodular hardground
burrowed basal contact; arrow to lowest level of burrowing
pyrite
phosphate
calcareous concretions
siliceous nodules
chert nodules
horizontal stratification
cross-stratification
Thalassinoides
Palaeopycus, black mud lining
Palaeopycus, buff marl lining
Planolites
Chondrites
bivalve (whole)
fragmentary fossils
gastropod
ammonite
brachiopod
serpulid
echinoid
bryozoan
shark tooth
fossil wood
























































































































































