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мΦ LƴǘǊƻŘǳŎǝƻƴ  

Chalk, a characteristic deposit of the Late Cretaceous in 

Northwestern Europe, holds significant economic importance. It 

serves as a raw material in quicklime and cement production, 

acts as a major hydrocarbon reservoir in the North Sea, and is 

the primary aquifer of Northwestern Europe. Historically, chalk 

has been classified as a fine-grained, coccolith-dominated white 

carbonate, deposited by settling in deeper water. However, in 

the 1990s, some authors suggested that chalk was also deposited 

in environments ranging from open shelf-sea (e.g. in Danish 

cliff outcrops) to deeper settings under the influence of gravity-

driven currents (e.g. Central North Sea) (Kennedy, 1987; 

Surlyk, 1997; Ineson et al., 2005). In some studies, the 

depositional environment and diagenetic history of the chalk 

based on sedimentological logging and microfacies observations 

were reconstructed (Lasseur et al., 2009; Mortimore et al., 2017; 

Fa÷-Gomord et al., 2018; Ineson et al., 2022). In the Mons 

Basin, chalk was deposited in the Boreal realm. Its cumulated 

thickness was estimated to vary around 300 m (Baele et al., 

2012). The lithostratigraphy of the chalk in the Mons Basin is 

well defined, with main subdivisions identified by Briart & 

Cornet (1880) and Marli¯re (1967), and recently redefined by 

Robaszynski et al. (2001). Most available studies focus on white 

Campanian chalk formations. Richard et al. (2005) examined 

the sea-level changes in the Campanian Boreal Sea by 

combining geochemical data with petrophysical measurements 

and petrographic observations. The phosphatic chalksô physical 

properties (Robaszynski & Martin, 1988; Georgieva et al., 

2023) as well as synsedimentary faulting controlling the 

deposition of the Maastrichtian phosphatic chalk were 

thoroughly studied by Jarvis (1980, 1992, 2006), Vandycke et 

al. (1991) and Mortimore et al. (2017). However, there is 

limited published work on the chalks ranging from Coniacian to 

lower Campanian, which includes the Maisi¯res Chalk, Saint-

Vaast Chalk, and Trivi¯res Chalk formations. The quarry at 

Saint-Vaast, where the Craie de Saint-Vaast was originally 

defined, has been filled and there are currently no good outcrops 

exposing this Formation. 

In this study, we had access to three boreholes from the 

northeastern part of the Mons Basin, allowing to study the entire 

succession from the Coniacian (upper Maisi¯res Chalk 

Formation) to the lower Campanian (base of Obourg Chalk 

Formation). Previously, mechanical tests and fracture logging 

were carried out on these cores by Descamps et al. (2020). 

Complementary to this engineering approach, an in-depth 

geological characterization is completed as part of this study. 

Detailed logging was performed, and thorough characterization 

of the chalk facies at different scales (macrofacies, microfacies, 

and microtexture) provides new insight into geological setting 

of the initial chalk deposits within the Mons Basin (Philip & 

Floquet, 2000; Robaszynski et al., 2001). 

нΦ DŜƻƭƻƎƛŎŀƭ ŎƻƴǘŜȄǘ 

The Mons Basin is located in south-western Belgium, close to 

the French border. This elongated basin (40 km long, 15 km 

wide) is filled with sediments ranging from Wealden 

fluviolacustrine deposits (Early Cretaceous) to Eocene marine 

deposits (Marli¯re, 1970; Baele et al., 2012). The progressive 

tectonic subsidence recorded from the Early Cretaceous till the 

end of the Cretaceous (Dupuis & Vandycke, 1989) allowed a 

continuous stratigraphic accumulation of sediments in this 

Basin. Our study area is in the northern part of the Mons Basin, 

which consists of a semi-continuous 300-m-thick pile of Meso-

Cenozoic sediments that accumulated in a small but actively 

subsiding area, where synsedimentary tectonic extension was 

recorded throughout the whole sedimentary succession 

(Vandycke et al., 1991; Vandycke, 2010). The Mons Basin is 

defined as a transitional area, located in between main structural 

elements of North-western Europe, such as the North Sea and 

Paris Basin, the Rhine Graben as well as the English Channel. It 

is located at the intersection of major crustal features, such as 

the North Artois Shear Zone and the thrust Variscan front 

(Colbeaux, 1974). From the Early Cretaceous until the 

Turonian, the Mons Basin was limited by the Rhenish Massif to 

the ENE (Philip & Floquet, 2000). It is traditionally considered 

as an eastern extension of the Paris Basin (Thiry et al., 2006), 

while its deposits are also correlated with those deposited in the 

east of Belgium (Robaszynski et al., 2001). At the beginning of 

the Cretaceous, the opening of the Atlantic Ocean was initiated, 

and the Proto-Tethys developed (Ziegler, 1988) (Fig. 1A). The 

formation of the Paris Basin began with the development of 

large deltaic paleovalleys that supplied the Basin with fluvial 

sediments. An east-west Early Cretaceous paleovalley was 

identified in the northern part of the Mons Basin, indicative of a 

river that used to flow westward into the Paris Basin (Spagna et 

al., 2012). Eustatic transgressive pulses, during the Albian and 

Cenomanian, led to siliciclastic-carbonate deposition, followed 

by marls during the Turonian maximum flooding. After a short 

fall in sea level, an important transgressive sequence was 

deposited, leading to the sedimentation of a chalk sequence 

(Fig. 1B). Chalks are prevalent in the Mons Basin from the 

Coniacian to Maastrichtian stages (Robaszynski et al., 2001). 

Detailed lithostratigraphic studies of the Mons Basin have been 

carried out by several authors since the 19th century (Cornet & 

Briart, 1866; Cornet, 1922; Marli¯re, 1970; Dupuis & 

Robaszynski, 1986; Robaszynski et al., 2001). Based on the 

observations and available literature, the chalk was dated from 

the ConiacianïCampanian, and is divided into four geological 

formations (Fig. 1C): 

(1) Obourg Chalk Formation, consisting of fine white chalk, 

was dated to the early late Campanian period using various 

cephalopods, including Belemnitella mucronata, Patagiosites 

stobaei, Glyptoxoceras retrorsum, and Baculites aquilaensis. 

Additionally, brachiopods such as Carneithyris carne and 

ñCretirhynchiaò octoplicata were used. Echinoids, including 

Echinocorys cf. ovata, E. gibba, Micraster schroederi, and M. 

stolleyi, were also utilized. Lastly, foraminifera like 

Bolivinoides decoratus, Gavelinella monterelensis, Stensioeina 

pommerana, and Globorotalites michelinianus were used in the 

dating process (Robaszynski & Christensen, 1989; Christensen, 

1999). 

(2) Trivi¯res Chalk Formation is composed of a white to 

gray marly chalk without flints. The Trivi¯res Chalk Formation 

was dated to the late early Campanian period based on 

cephalopods such as Gonioteuthis quadrata, Belemnitella gr. 

mucronata, and Scaphites gibbus. Bivalves like Oxytoma 

tenuicostata and Endocostea baltica were also found. 

Additionally, the presence of echinoids, specifically 

Echinocorys gr. ovata and Micraster schroederi, further 

supports this dating (Godfriaux & Sigal, 1969).  

(3) Saint-Vaast Chalk Formation consists of white chalk 

with layers of clay and flint in its lower part. The Coniacian age 

is attributed to the lower section of the Saint-Vaast Chalk 

Formation, as evidenced by the presence of Micraster decipiens, 

Volviceramus involutus, and the foraminifer Dicarinella gr. 

concavata. Conversely, the upper section of the Saint-Vaast 

Chalk Formation is identified as being of the Santonian age, 

indicated by the presence of Micraster coranguinum, 

Actinocamax verus, Gibbaster belgicus, Sphenoceramus 

digitatus, and foraminifers such as Stensioeina exsculpta 

gracilis, Gavelinella clementiana, and Bolivinoides strigillatus 

(Godfriaux & Sigal, 1969).  
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(4) Maisi¯res Chalk Formation is composed of glauconitic, 

granular and calcarenitic green chalk, which marks the lower 

limit of our investigations. The Maisieres Formation has been 

dated to the Coniacian age based on the presence of planktonic 

foraminifers Dicarinella gr. concavata and Globotruncana 

linneiana, oysters Hyotissa semiplana and Gryphaeostrea 

canaliculata, and the brachiopod ñCretirhynchiaò plicatilis 

(Moorkens, 1969; Godfriaux & Sigal, 1969). The highly 

glauconitic formation consists of a layer 0.5 to 2 m-thick, 

marking the lower, transgressive sequence of the chalk deposits.  

During the Coniacian/Santonian, the Mons Basin was 

located at the frontstage of the Rhenish Massif, in waters that 

were still relatively shallow compared to the rest of the Anglo-

Paris Basin. The Chalk Sea was, however, already connected to 

the Atlantic Ocean, which was still actively opening at that time. 

The sea level did not submerge the Rhenish Massif until the 

Campanian period, associated with the deposition of the white 

chalk of the Obourg Chalk Formation (Robaszynski & 

Christensen, 1989). 

оΦ aŜǘƘƻŘƻƭƻƎȅ 

оΦмΦ /ƻǊŜ ŘǊƛƭƭƛƴƎ ŀƴŘ ƭƻƎƎƛƴƎ 

оΦмΦмΦ 5ǊƛƭƭƛƴƎ ƻǇŜǊŀǝƻƴǎ 

Three drill holes (D1, D2, and D3) were cored by SMET GWT 

Europe in the Holcim Obourg Quarry. The boreholes were 

drilled to assess the detailed geology and geomechanical 

properties of the chalk from the surface down to a depth of 

approximately 150 m, below the currently quarried layers. The 

quarry is located between Obourg village to the west and Ville-

sur-Haine village to the east, along the N552 road (commonly 

referred to as the ñindustrial roadò), facing the Havr® lock on the 

Centre Canal, and is bordered to the north by the Bois de la 

Vigne forest. The exact coordinates of the drilling locations are 

D1 at 50Á28ô22òN, 4Á01ô27òE; D2 at 50Á28ô30òN, 4Á01ô05òE; 

and D3 at 50Á28ô21òN, 4Á02ô00òE. As shown in Figure 2, D2 is 

located approximately 300 m north of both D1 and D3, while 

D3 lies about 600 m east of D1 and 900 m east of D2.  

 The lengths of the cores from drill holes 1, 2 and 3 are 146 m, 

89 m and 139 m, respectively. In total, approximately 374 m of 

chalk were extracted, either with an auger, SQ (146 mm) or PQ 

(122 mm) size core barrel. The core diameters are 8 or 10 cm.  

оΦмΦнΦ DŜƻƭƻƎƛŎŀƭ ƭƻƎƎƛƴƎ 

Geological core logging was performed on saw-cut cores in 

order to access fresh, undisturbed material and study the rock 

characteristics and the different deformation features. In most of 

the boxes, the core material remained cohesive. However, it has 

been broken down into rubble locally, which is a consequence 

of both intense fracturing and freeze-thaw cycles in the upper 

40 m, making the geological observations more difficult. Each 

fracture, regardless of whether drilling-induced or natural, was 

recorded in the comprehensive logs of each core (Descamps et 

al., 2020). Figure 2 illustrates the three synthetic logs, 

Figure 1. A. Location of the Mons Basin in the Chalk district (gray) in NW Europe (after Vandycke & Spagna, 2012). Abbreviations: B, Brussels; 

L, London; NASZ, North Artois Shear Zone. B. Schematic geological map of the Mons Basin with the location of Obourg (after Robaszynski & 

Martin, 1988). C. Stratigraphy of the Cretaceous deposits within the Mons Basin, with the section framed in black (after Robaszynski et al., 2001). 

Abbreviations: J, Jurassic, Pal., Paleogene.  
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Figure 2. Geographical location of the three drillings within the Obourg quarry, and correlation of the drill holes. Abbreviation: Fm, Formation.  
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pinpointing their respective locations within the quarry. It also 

presents their correlations, which are determined based on the 

key lithological intervals as defined by Robaszynski et al. 

(2001). Within the Mons Basin, biostratigraphic studies and 

lithological characterizations of the Coniacian to Campanian 

formations primarily rely on outcrops and core samples from the 

southern region of the basin. However, despite variations in the 

thickness of each formation, the lithological characteristics 

remain identifiable across the Mons Basin. In this study, marker 

layers and lithological changes were identified across all three 

boreholes and subsequently correlated (Fig. 2). The transition 

between the glauconitic chalk of Maisi¯res Chalk Formation and 

the marly facies of Saint-Vaast Chalk Formation, the base of the 

Trivi¯res Chalk Formation characterized by a coarse interval are 

recognized in all three boreholes and used for correlation. The 

rapid transition from the marly Trivi¯res Chalk Formation to the 

white chalk of the Obourg Chalk Formation provides another 

correlation point for the three boreholes. The phosphatic 

conglomerate at the base of the Obourg Chalk Formation, as 

described by Robaszynski et al. (2001), is present in two of the 

boreholes and is also used for stratigraphic correlations. 

Note that in this study, the term ñglauconyò is used to 

describe clayey sedimentary grains found in chalk. The 

interchangeable use of ñglauconiteò and ñglauconyò in literature 

leads to confusion. According to Velde & Odin (1975), the term 

ñglauconiteò should be strictly used to denote an iron-potassium 

hydrous phyllosilicate mineral. In contrast, ñglauconyò is a 

broader term that refers to the green marine clay facies. 

Therefore, through core and petrographic descriptions, it is 

possible to identify grains of glaucony, rather than glauconite. 

оΦнΦ aƛƴŜǊŀƭƻƎȅ 

Mineralogical analysis of selected samples was performed using 

X-ray diffraction. Eleven samples were analyzed: eight from 

D1, one from D2 and two from D3. Each sample was first dried 

in an oven at 60 ÁC. After drying, a part of the samples was 

milled in a wet milling device. The samples were then handled 

in such a way that any preferred orientation of any mineral in 

the sample was avoided. They were then loaded into an X-ray 

diffraction (XRD) sample holder and analyzed using Cu-K-Ŭ 

radiation (Mendenhall et al., 2017). The subsequent 

quantification was performed by the Rietveld method (Young, 

1993).  

оΦоΦ ¢Ƙƛƴ ǎŜŎǝƻƴǎ 

In the framework of this study, 29 standard 30 Õm-thick thin 

sections were prepared. Thin sections were impregnated under 

vacuum conditions with a fluorescence epoxy resin to highlight 

the porous network. The sediment texture was described based 

on the Dunham (1962) classification of limestones, based on the 

fraction of grains (>20 Õm). JMicroVision Image analysis 

(Roduit, 2008) on natural transmitted light thin section images 

was used to quantify the proportion of grains present in the 

micritic matrix. The depositional facies (DF) of each sample 

was determined using both macrofacies, Dunham texture 

(Dunham, 1962), fauna content and the sedimentary features, as 

described by Lasseur et al. (2009), and modified by Fa÷-

Gomord et al. (2018). Seven depositional facies (DF1 to DF7) 

were identified by the latter authors, primarily based on shell 

concentration and grain content, which includes bioclasts and 

lithoclasts. Figure 3 provides a concise summary of the 

characteristics of each DF, as initially defined by Lasseur et al. 

(2009). The depositional environments were then inferred by 

using both the depositional facies and the properties of hiatal 

surfaces.  

 оΦпΦ {9a ŀƴŀƭȅǎƛǎ 

Scanning Electron Microscopy (SEM) on fresh surfaces of the 

samples was used to observe non-carbonate minerals, to identify 

microporosity and to study microtextural features. 

Investigations were carried out on a TESCAN MIRA field 

emission microscope equipped with an energy dispersive 

spectrometer (EDS) with image magnifications from 1,000 to 

20,000 times. EDX mapping was performed using Aztec 

Figure 3. Depositional facies (DF) classification of Lasseur et al. (2009), also based on hiatal surfaces and shell concentrations (SC).  
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software. Throughout this paper, the term ñmicrotextureò 

describes the texture of the chalk matrix, as observed under 

SEM, while ñtextureò always refers to the Dunham sedimentary 

classification.  

пΦ wŜǎǳƭǘǎ  

пΦмΦ [ƛǘƘƻƭƻƎƛŎŀƭ ƭƻƎƎƛƴƎ 

Comprehensive geological logging was carefully conducted on 

all drill holes, and synthetic logs are depicted in Figures 4, 5 and 

6. The synthetic logs in Descamps et al. (2020) were divided 

into six chalk lithotypes: i.e. white chalk, gray chalk, dark gray 

chalk, marly chalk, coarse glauconitic chalk, and conglomerate 

(alternatively referred to as conglomeratic chalk). These 

lithotypes were characterized based on several attributes easily 

identifiable in the quarry, including color (white, gray, dark 

gray), texture (marly), and grain size (coarse, conglomerate) of 

the chalk. From an engineering point of view, a subsequent 

correlation between petrophysical and geomechanical properties 

of the material was performed (Descamps et al., 2020). From a 

sedimentological perspective, geological units can be identified, 

aligning well with the stratigraphic formations previously 

defined in literature (Robaszynski et al., 2001). The Obourg 

Chalk (Fig. 4AïB, Fig. 6A), Trivi¯res Chalk (Fig. 4CïE, Fig. 

5AïE, Fig. 6BïG), Saint-Vaast Chalk (Fig. 4FïJ, Fig. 5FïI, Fig. 

6HïL) and Maisi¯res Chalk (Fig. 4K, Fig. 5J, Fig. 6MïN) 

formations are clearly identified, which will be described from 

older to younger deposits (see below). However, the lower part 

of the Trivi¯res Chalk Formation includes a very distinctive 

interval of coarse glauconitic chalk, with conglomeratic layers, 

which will be described separately. 

пΦмΦмΦ aŀƛǎƛŝǊŜǎ /Ƙŀƭƪ CƻǊƳŀǝƻƴ  

The Maisi¯res Chalk Formation is a glauconitic calcarenitic 

chalk that marks the bottom of each drill hole. The thickness of 

the sediment ranges from 6 to 9 m, i.e. in D1 from 140 to 146 

m, in D2 from 81 to 89 m, and in D3 from 130 to 139 m. This 

rock is characterized by its coarse texture, sand-sized glaucony 

grains and a high occurrence of bioclasts. The latter, mostly 

inoceramid bivalves, vary in size from a few millimeters to 

several centimeters. In D2 and D3, the lower part of the core 

exhibits numerous altered flint nodules, and the matrix displays 

local silicification, which is characteristic of the underlying 

Saint-Denis Silicite and Hautrage Flints formations.  

пΦмΦнΦ {ŀƛƴǘ-±ŀŀǎǘ /Ƙŀƭƪ CƻǊƳŀǝƻƴ 

In all three drill holes, the Saint-Vaast Chalk Formation is 

characterized by intense burrowing, evidence of mottling, and 

recognizable Thalassinoides and Zoophycos trace fossils. The 

thickness of the formation varies: i.e. in D1 from 76 to 140 m, in 

D2 from 33 to 81 m, and in D3 from 82 to 130 m. Flint nodules 

are present within specific intervals in all drill holes and range 

in size from a few centimeters to 10ï15 cm. They are present 

from 89 to 96 m and from 125 to 140 m in D1, from 64 to 83 m 

in D2, and from 89 to 95 m and from 109 to 133 m in D3. 

Localized silicifications of the matrix are observed around the 

chert nodules, where, unlike within the chert, the chalk matrix 

texture is preserved. In the lower part of the formation, coarser 

chalk with glaucony grains is present, either filling burrows or 

occurring in thin layers within the matrix. 

In D1, the upper part (76 to 102 m) has a higher non-

carbonate content with clear cyclic variations. The base of each 

cycle consists of darker chalk, and the top consists of highly 

bioturbated material that is slightly lighter in color. In D1, 

where the cycles are best defined, 92 cycles have been 

identified. In D2, the core is poorly preserved, and the cycles are 

not easily identifiable. D3 notably displays an alternation of 

clean burrowed chalk and very thin clay laminations. In all drill 

holes, the cycles are thicker in the lower part of the Saint-Vaast 

Chalk Formation. The average cycle thickness is 50 cm, while 

the entire formation is composed of gray chalk, extensively 

bioturbated by Thalassinoides, with no visible siliciclastic 

components. Observed trace fossils include Chondrites and 

Zoophycos. The burrowed hiatal surfaces are not clearly defined 

and correspond to softgrounds. These deposits correspond to the 

sedimentary cycle types described by Lasseur et al. (2009) in 

TuronianïConiacian deposits in Normandy.  

пΦмΦоΦ ¢ǊƛǾƛŝǊŜǎ /Ƙŀƭƪ CƻǊƳŀǝƻƴ 

The Trivi¯res Chalk Formation consists of a gray (light to dark) 

and marly chalk. In D1, the 35 m thick sequence consists of a 

stacking of 30 to 50 cm thick sedimentary cycles. The cycles are 

characterized by a marly base, which is poorly consolidated and 

moderately bioturbated. The top of the cycles is hardened, 

usually highly bioturbated by Thalassinoides and Chondrites. 

These are typical firmgrounds as defined by Lasseur et al. 

(2009) and characterized by the absence of erosion features or 

shell accumulations.  

Within D2, the Trivi¯res Chalk Formation is also 

argillaceous, but no sedimentary cycles have been identified. 

Throughout the 25 m thick sequence (5ï30 m), the sedimentary 

features are obliterated by the presence of linear structures 

which are darker than the host rock (Fig. 5A). These are thin 

features (<0.5 mm) developed as anastomosing fracture swarms 

in the chalk matrix that can extend from a few centimeters to 40 

cm in height. These features are also identified in D3, from 23 

m to 32 m and from 62 m to 66 m. Some of these swarms are 

surrounded by a darker area of chalk, which may be attributed to 

carbonate reprecipitation which seems to initiate or terminate 

within specific layers, such as clay laminations (Fig. 5B). They 

were first referred to in literature as (healed) hairline fractures 

(Jßrgensen, 1992; Surlyk et al., 2003). These features have a 

high angle to bedding and they form a conjugate pattern, as 

described in literature (Wennberg et al., 2013; Abdallah et al., 

2021) (Fig. 6C). Gaviglio et al. (2009) identified these features 

in white chalk, while Wennberg et al. (2013) defined them as 

deformation bands, analogous to those encountered in porous 

sandstone (Aydin & Johnson, 1978).  

Within D3, the Trivi¯res Chalk Formation consists of a 53 

m thick argillaceous chalk, ranging from 17 to 70 m. The upper 

part, from 17 to 23 m, displays sedimentary cycles like the ones 

described in D1 (Fig. 4C). Intense burrowing is observed 

throughout the Formation. Clay layers and clay-rich laminated 

chalk intervals are also present within the succession. Notably 

only in D3, four distinct layers of micro-conglomeratic to 

conglomeratic chalk are observed, respectively at depths of 

22.90 m, 32.70 m, 35.50 m, and 43.50 m. These polymict 

conglomerates are composed of glaucony grains, bioclasts, and 

lithoclasts (including some cherts and chalk intraclasts) that 

occur within a muddy chalk matrix. 

As mentioned before, the lower part of the Trivi¯res Chalk 

Formation is characterized by the presence of coarse sand-sized 

glauconitic chalk, recorded in the three drill holes, i.e. in D1 

from 68 to 78 m, in D2 from 30 to 33 m, and in D3 from 70 to 

82 m. Clay laminations, clay flasers, and burrows usually filled 

with coarser material are also typically present within this 

interval. Some layers, typically a few decimeters in thickness, 

are identified as hardgrounds. They are lithified, with intense 

burrowing and the presence of nodules. At the base of the 

Trivi¯res Chalk Formation, each borehole reveals the presence 

of conglomeratic chalk layers, i.e. a 30 cm thick conglomerate 

in D1, a 10 cm thick conglomerate in D2, and in D3, two 

conglomeratic chalk layers are identified at depths of 77.8 m 
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Figure 4. Schematic geological logging of Drill hole 1 and its characteristic lithofacies. (A) phosphatic breccia, (B) white chalk affected by freeze-

thaw weathering, (C) cyclic chalk couplet indurated at the top and marly at the base, (D) glauconitic chalk, (E) conglomeratic chalk layer, (F) intense 

burrowing of Saint-Vaast Chalk Formation by Thalassinoides, (G) bioturbations in a clay-rich interval, (H) flaser structures attesting to cyclic bottom 

currents, (I) bioturbations of Saint-Vaast Chalk Formation, (J) chert nodules, (K) Glauconitic Maisi¯res Chalk Formation. Abbreviation: Fm, 

Formation.  
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Figure 5. Schematic geological logging of Drill hole 2 and its characteristic lithofacies. (A) deformation bands in anastomosing swarms, (B) 

deformation bands terminating on a thin clay-rich layer, (C) intensively burrowed glauconitic chalk, (D) clay laminations in argillaceous chalk, (E) 

conglomeratic chalk layer, (F) typical bioturbated Saint-Vaast Chalk Formation, (G) bioturbated and weathered gray chalk, (H) bioturbated chalk with 

a nodular texture, (I) chert nodules, (J) Glauconitic Maisi¯res Chalk Formation. Abbreviation: Fm, Formation.  
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