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M® LYGNRRdzOs2Y recorded throughout the whole
(Vandycke et al ., 1991; Vandycke,
Chal k, a characteristic de peoesfiitnedf ast hae tktatne i tCircen alc emruesa,i n
Nort hwestern Europe, hol ds sdlgemmdn tcawed teebronn bBnircopenmposuamcas t
serves as a raw materi al i nPaguii € kBa snien ,a ntdh ec efteinnt e pGroaduecnt iaosn ,

acts as a major hydrocarbon isedercvadierd iant tthhee Norttelr s@ed,i oandf
the primary aquifer of Nort htweest Bont lEuAopei sHiSshteaarri caAadneg , anota
has been c| agsrsaiifn eedd-d acsoi cacaof| &i d(e@wohlibteea u x , 1974) . From the Ear |
carbonat e, deposited by set tTlurmogi an, deepeMomwatRBasi rHowes elri, mii
the 1990s, some authors suggtelse eENE h@Phiclhiap k&wkbkoqlueb, d2p066e)t

in environments r asregi n(ge.fgr.omsno planneiassthe ¢ fn ext ension of the Pa
cliff outcrops) to deeper -sewhtiilneg si tusn ddeerp otshiet si nafrleu eanlcseo ocfo rgrrea
driven currents (e. g. Centreaalst Noft BelSgiaum (Reomresdy nsKi9O8&t a
Surl yk, 1997; |l neson et alt he 2@r0ebt)ac eb s ,sotmee Dtpediieny, ot heh
depositional environment andandi adgr®@aPlrjod othé selooyedof( Ztiheeg!l @emal |
based on sedi mentological | ofggr magt iammrd of cit bhfea cPiaes so bBaesrivmat b eq
were reconstructed (Lasseur ledrqgd .delRD8&9¢ Matebmat eegs alhat X
FaGomord et al ., 2018; I nessadiemenalswe s Eagdtyl "Crteha@ac dlons p @
Basin, chal k was deposited imMdenhéef Bedeah tkal morther cupuritat e
thickness was estimated to wiaver atrtobautndus3e0d tm fBaevl evest wadl d ,
2012) . The | ithostratigraphyalof, t2Wel29ghalEkusitrattilte t MamsgBasbshnyv
wel | defined, with main subQ@drmwdrmdminasn,i deendritfareali ébiydeBriasntt o &
Cornet (1880) and Marli re pYy96nay )| saddrirgebhhkey Tuedefanedabiy
Robaszynski et al. (2001). Moasltl avai lsabhal el sveld,j e s nf oicnupso rotna math
Campanian chalk formations. dRipoksate@édet | abdi §1@0056) t édxansiendd dne
the -l sgal changes in t he Caémpgni dm) Bo€kal ksSear ebyreval ent

combining geochemical dat a \iotnh agétamo gy sMacaaslt rmecahst U raenmesnttasg e s
and petrographic obserdapatyisonislt aTihlee dp hloistphhoasttirca tcihgarlakpshi ¢ st udi
properties (Robaszynski & Maartriingd bug88;byGesewvegiraVvaawethoals. ,si
2023) as wel | as synsedi meBrtiaaryt ,faltB66ng Coonetol |TIhy2;t hMar
deposition of t he Maastri chabasnzypsbsphd®Oi86,; chRhab &szweski et
thoroughly studied by Jarvi obck98@ati @82 and80@&hn, | ¥bhhdytkeeen
al (1991) and Morti more etthal CogaMmpaanandowaveri s tdieviedeids i
Il i mited published work on t hfeorcrhaatlikossn st a(nfFgiign.g fG)oom Coni aci an t
|l ower Campanian, which ineludes) t@lkoumag sGhaleks F®hraMaki,i o$agi rctons
Vaast Chal k, and Trivi res waal datfeod mabi ahhe. eBhhé yqglhartrey Catmp
Saivmtast , whreaiee teWema®as ntor i gcienpahlallyopod 8el é mei el nRya tnaugci roosn at teas
defined, has been fill ed andstthGEle pdroe oclerrraeaBhateyt Irnicor egsonoalq wiult &
exposing this Formation. Additionally, brCacmieogddaadsuch a

I'n this study, we had acc@Grsettiothtytnicenp lmibmatechsbds Ecbmnoihes,

northeastern part of the MonEcBiasa mgr yE. | ogw bnbgavasstt aesrt usdbyhdt oheed eerni
succession from t he Coni acstam) | ewpper aMabsiutriebi z@éal kLast.|
Formati on) to the | ower Ca mpalnii vainn o(i bdaEsaev elefc 0 Oblb a, She Chab &l @@as
Formation) . Previously, me c lpoomineea lawthedbtogs cand i f wac muabeldiogiga m
were carried out on these cdoarteisngbhyrbesessamggfRokbasaynsk(@(i2080Qhr
Compl ementary to this aregit Me9edr9i) n g approach, an in

geol ogi cal characterization i62xompletedeasClpalrk Bd&r mehtiisonstiu

Detailed | ogging was per for ngerday amad |tyh ocrhoau gkh wd ht ehroauctt efrliiznattsi.o r
of the chal k facies at di f fewaesnt datteadl ed o( malce ofl ¢ ieesgarnliycr €ha &
and microtexture) provides mewhiahosipolt® nismicd u t(psBE b gmaalr ablat ig
of the initial chal k deposi mscwghadSadatpthe t Be nBg ivBahsenyg t(oPinak B i p

Fl oquet, 2000; Robaszynski etermui caRdE®dtidpcost eawverbea |l tail csao foun
~ . . . Additionally, the presence of
H® DS2f 23A0I f O2Yy USETU EchinocorysangMi.crastéen, sthrobder.i

supports this dating (Godfriaux &
The Mons Basin -westleorcrmt Ball ¢ginu (sp)ud-aaemttt €hal k Formati on consi

the French border. This elowgahetlapanss nof( 401 akym alnadn g, i hd km
wi de) i s filled wi t h sedi mentadg t rrialmwti eddy tfor otmh eWNdadwce e € hsad okt i
fluviolacustrine deposits (HerrimatCoet a@aso ey) dMiocr&dsctieenre t drsecrippn
deposits (Marli re, 1970; Baolleieeramus ak@ YdhetDfwaamn el) if &€ s il

tectonic subsidence recor dedcofnrcoanv attdaev eEragd lyy ,Creh ac eepgp®g tt islelc t
end of the Cretaceous (DupuiChalkk VEodwmakeonlD89) dehtoweddaas
continuous stratigraphic acicndhiut at edn bgf tshbekirmesretese n ¢@o rtathigsu
Basi n. Our study area is i n Achtei nnoocratnhae®dri mh bmatuter,o Spkbgodena mBR S
whi ch consicotng i ofunotaulsis SkdiOp i-1 ed iodfi,tMebsnod f orami Bt e@ass oeiumcah exssc
Cenozoic sedi ment s t hat accgmak@d edl iimeld as radddimes tniod matsi wsalry
subsiding area, where synsediCmdhitaauyxt&cbiogpalc, exXeeNh)s.i on was
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Figur eLolccatA.on of the Mons Basin in the Chalk district (graed); in N

LLondon; NASZ, NortBhSAmheématsi Sheaao| Zpincea l map of the Mons Basin wi
Martin,C.StX88)i.graphy of the Cretaceous deposits within the Mo.ns Ba

Abbreviations: J, Jurassic, Pal., Paleogene.

(4) Maisi res Chalk Formatdohnl lisedcampossedesosf ghaucdoeniatiilce,c
granul ar and calcarenitic grmpeeompechalkk, oWwhitdhh marakd sk tfhreoml otv
Ii mit of our investigations.apphexMmaseéyed5Bbommatbhied mwhadeb
dated to the Coniacian age bgausaerdr yon st heocparteesde nbceet wefe np-lOdbrokutr
foramibiiderrisnel | a agnwr&Gl obon ¢ awakhaiane vill age to the east, al
l'innei anyalyet $ ssa oredi pphaaoséfear ed ntdou sat sy ftahcei ngad he Havr ®
canal i culnadt at he fiCrread hrothgynacdh a &0 elnitsr e Canal , and is bordered t
(Moorkens, 1969; Godfriaux V& g®begabr eslty9.69The Ehkacthigdhdrydin

c formation c-bhbsiciDtls abd BBA2ABREeHr DD . BBNH0AB D

e lower, transgresandeeD3 etgaNeoh 06D Atsh s holwal Kk nd &p @
he Coni acian/ Sant dmicaat,edt apprMoxnismaBabkiyn30WBsm nor
|l ocated a the frontstage ofD3thé eRhabbosh 6@aB8sinfeastn owfatlelr s
were stil relatively shal-l owTlke® mpeanmgagtdh st oo ft hteh er ecsotr ecsin,ftr foen
Paris Basin. The Chal k Sea wWa%s,mhaomwkevEe39 ml rreadye ctoinwmeslcyt .e dl
the Atlantic Ocean, which washaltkl| WwWemaetéexeftgcbepdni agt hert wa
The sea | evel did not submef¢t 22 trhre) Rhieznei schor Ma vxirfretnt Thet

gl auconi ti
mar ki ng th
During t

t

|

Campanian period, associated wi t he wh
chalk of the Obourg Chalko?—)'&?)'ﬁw%tpﬁ?nfzalgojaf zt)?nasalgya

Christensen, 1989). Geol ogi cal core |l oggicrug waodg epe

. . order to access fresh, undi stur

0od® aSuUK2z2R2f23eé characteristics and the differe

the boxes, the core materi al re

odmM® / 2NBE RNAffAYy3I IyR f233AWé&en broken down into rubble | o

of both intense-tfhmraactcwyrcileg 4amd

odbmMdmd SNAEfAYT 2LISNI a2y a 40n, making the geological obser

fracture, regarddi esssicefl whenheéw

Three drill holes (D1, D2, arnedc oDr3d)e dweirne tchoer eado rbpyr eShMeENTs | G/VET |

Europe in the Holcim ObourgalQuar2@20)The Fibgpurdol2esi IwWewset r a
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FiguGeoBraphical |l ocation of the three drillings withFopmahéo@bourg gt
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pinpointing their respectivei n oxwadh oamswavwy tthhat they qpaef gr r e
presents their correlations,t hwehiscahmpdree wdet earvnoii ndeedd . b afslzegdy ome
key l'ithol ogi cal intervals disf fdefcitieoh HYXRBpbasmpheKihokder
(2001) . Within the Mons Basrnadi abtiioosnt r g tMegirdeemhiiad | st etdi eal .a
l'ithological characterizati oqqusandfi fthatiComiawas aperfoorCaendp amyi
formations primarily rely onl®@a3crops and core samples from
southern region of the basin. p variations i
thickness of each formationo, other\}}t%SPog caI characteris
remain identifiable across thre Mbesf Bamewor kn of hitdtihdgtcukd yd, chyin
|l ayers and | ithological c h a nsgeecst i voenrse wied een tpirfeipeadr eadc r oTshsi na lsle
boreholes and subsequently oarcmualmtceochd({ EFi@gns2witRAhae ftIraoseée
bet ween the glauconitic chalkhefpMaoses neswGhal k TRer matdii one n
the marly VNaaises Chfal BaiFmtr matdmnt,ha hzurblrasme (Ff9aGh)e cl assi fica:
Trivi res Chalk Formation chfaractieon zed boyr aai ncsoa¢ 320i rOmdr. v a.
recognized in all three bor gRoldeus tgan 2 0WB9 d ofho rn ad arrrrad | a triaonmns
rapid transition from the mawdy Usedi troesquGhnaliki yFotrhnemt poop o
white chalk of the Obourg Chatki tFioe mmat ohx pradhedaeepasot hen
correlation point for t he whseedebermhonéds . usiThg pbobphmac
congl omerate at the base of (Dhehaab,ouk Y6 20h,alfka umaar ncaotnitoemn,t @
described by Robaszynski et dads.cr(i2b0e0dl )by i $apsesenteti nalt.wo ( i
boreholes and is also used fGometdaet garaphi(@20d®&nr elSatviemn sd.e p

Note that in tHhglsaukiomgyuysededreo tiedennt i fied by the | atter
describe clayey sedi ment ar ycogqrcainng atfioawmmdanidn gecaahk conltheent
interchandgladl @angtea wd onnyl i t elriatthuorcel ast s. Figure 3 provides
|l eads to confusion. Accordi ngharad/ted rdiest&i dOdinf (ddFB)DF}t hast
igl auoeoshotlkd be strict lpyotuassesd AtA0 9d e n oTthee adhe p o0 Lint i on al enviro
hydrous phyllosili cigtl audmosmegaiasli ngl botchonthhestdepositional f ac
broader term that refers teuntfh@c egr.een mari ne clay facie:
Therefore, through cor e and etr r a |c“vdescr|ptions, it
possible to identify grains fgn&) éoégcopr lfra{\ﬁ‘er than gl auco

Scanning Electron Microscopy (S

oPH® alySNItz3e sampl es was uscar iton atbes emivree rnaolns

Mi neral ogi cal analysis of semiecte@eporsasnptl s aad peéeoforsmadyus
Xray diffraction. El even samphestiwgati camsal weed: carghedf oot
D1, one from D2 and two fronmmi3ssiEbach méampkeowas efgiurisptp eddr i &

in an oven at 60 AcC. After dpedtnrgg meat epar(tEDoSf) twhie hs anmpalgees r
milled in a wet milling devi2de .00Dhet ismap.l e EDXe rnea ptphienng hwa o

Broken shells 1
Depositional coarser grain size
Facies (DF)| Grain content and better sorting DF characteristics

Medium sand packstone — grainstone; type SC1 (Loose to
dense packed echinoids, dominant bivalves, mainly

DF1 inoceramids) grading to SC2 (Loose to dense packed bryozoans,
echinoids, dominant bivalves, mainly inoceramids, thin shells
bivalves)
Medium sand packstone — grainstone; SC2 (Loose to

DF2 dense packed bryozoans, echinoids, dominant bivalves, mainly
inoceramids, thin shells bivalves) sometimes alternating with
SC3 and SC4 (see below)
Fine (to medium) sand packstone — wackestone to

DF3 packstone; SC3 (Loose packed echinoids, brachiopods,
bivalves dominant, some bryozoans)

DF4 Silt to fine sand wackestone — packstone; SC4 (Loose
packed bivalves, brachiopods, echinoids, some bryozoans)

DE5 Silt wackestone; SC5 (Dispersed to loose packed few
bivalves, brachiopods, echinoids, some bryozoans)

g’ Mudstone — wackestone; SC6 (Scarce to dispersed packed
DF6 5 few bivalves, brachiopods, echinoids, some bryozoans)
(2]
DF7 2 Mudstone; lacking any shell concentrations

FigubDep8sitional facies (DRE)X20dI9gssiaflisoathiacre dofonlL &@s e wdl asturdlaces an
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software. Throughoutfimitchiosbe ynyieee,ast hg itckemt i fiabl e. D3 not al
descri bes t he texture of t hel ecahna | bku rmeotweidx ,c had kohredr vedy umniie
SEM, viheixldeaulrwveays refers t o t hheolDeusn h atnh es ecdyicnieenst aarye t HViacaksetr i n
classification. Chal k Formati on. The average cycl
R ) the entire formation is composed

nd wSadz aa bi oturb@ahadasbhsyi moitcthesno visible s
component s. Observed@€hdmrdariedefsossi

nomMed [AGK2t23A0Ft t233Ay3 Zoophyclchse burrowed hiatal surface
and correspond to softgrounds. Th

Comprehensive geological | o gsgei dnigmewat sa r oya rceyfcul lel yt ycpoensd udce ssadr iobne d
al |l dril |l holes, and synthetTu:rd'l'rﬁigmmacieadeaéposidta'sniEilgulrmand
6 . The synthetic |l ogs 1in Des (.202 r e dec
into six chalk lithotypes: W%Q:Ney‘gc]‘kPaN ’dﬂ'af;l CHQ'A\HNE 2(¥arl<
chal k, marly chal k, coar se gTIhaeuchnlvtllcrecshECIhlalkaerJrcm@mgIoanme:romt
(alternatively referred t o aad neornigyl oartealak.i cl nc all, k )t.he TBB s e
lithotypes were characteri zesdt abceksiendg orf Sd@dveémalS50attmrithitcé&s sed:
identifiable in the quarry, charcd atde migz ecdo Iboyr a( witairtley, bgasay, wh
gray), texture (marly), and npordeirmt £il zve b(icootaurrsbhea, t ecdongTlhenet @ape)
the chal k. From an engineeruswalployi nhi gohfl Tyk abei aostsa anfda ddiedise idptye o t
correlation between petrophyBliesad and ¢de@ineah anfiicranhg rporuonpdesr t a ®
of the materi al was perfor me(d2 0(0®e s caanmtdp sc heatr aaclt.e,r i 2020 )b.y Ftrhoem &
sedi mentol ogi cal perspecti veshaglelol mgduwmd!l aitniiamss .can be identif
aligning wel | wi t h t he stratWigrhapnhi ©2,f ontrhaet i anbsviprreevsi o Chlay
defined in l|literature (Robaargnskbceausal .hut20Md ) s e diihrme nQ baoruyr
Chal k (B, gFi ¢¢.A 6A) , Tr iiE,j FeTghr®huaglhko ut Fitdhe 28 0m ,t htiltk sediumarct
5AE, Fi@)., 6Baast Chal k FiFgg F5fBRRat ures are obliterated by the
6 KL ) and Maisi res Chal kiNY Fwlgi. chMKar eFidgar kY, thiag. t BM host rc
formations are clearly i dentfiefaiteudr,e swhii<cOh S5winnl) hWeveédcspridbad f
older to younger deposits ( siene thheel ocvh)a.l kHowaewe rx, tthted Icawmere xp &1
of the Trivi res Chalk Formamiim heicdhtd.esThae swerfyeadius teisn atriev
interval of coarse gl auconi tn ct och32 km awid hf rcomg82d martaoi 661 my e
which wi |l be described sepaswanrdoynded by a darker area of chi

AL carbonate reprecipitation which s
ndéemdmPd al AAASNBaA [/ KIf ] CEN‘Nl'\ﬁigtyhin specific layers, such as ¢
The Maisi res Chalk Formatiweredasfiasgl awedemrnirteidc toalinarlenietriact
chal k that mar ks the bottom (0JfR regaecnhs edir,i |19 920;1 eSurTlhyek téti cahess
the sedi ment ranges from 6 tado gh mngil ee.t oi nbedldifnrgo na nldd Ot heoy 174

m, in D2 from 81 to 89 m, aneéscni bdadfroamli3e@eraboufdld89(Wenfihéesg
rock is characteri zedi zbeyd iglsa@Zdbgnrys(eFitge xt6uCr)e, Gaandgl i o et al
grains and a high occurrencien owhibtieocd hasltlk,. wWhiel el aWetnenrb, e r go sett
inocer ami d bival ves, vary i defso rzmatfiroonm baa nfdesw minlall iomeusr ¢ ot d
several centi meters. I'n D2 asmcadBBoné heAy diwe r& plaorhtn soofn,t HO 78 9 r
exhibits numerous altered fli WthodulD8s, tdred Ttrhe i matersi xChdil «p |
l ocal silicification, whi ch mishicchkararcgielrlisscedocusofchahé&, umamrgil
Saibetni s Silicite and HautragearRlIl, i nMftrsonf olr’mattoi 02n3s . m, di splays s
. described i n D1 (Fig. 4C) . I nt et
noemondF K AAYHKFE] C2NNEoa2y throughout the For matiiom.| £hiaryatl e
I n al | three dvyaast hchalsk fctherdstaiiont eirsy al s are al so present

characterized by intense buromdwi nign BY¥, ddmae offiosrtgltnaaite rnkgh iy ear ns
r e c o g nTihzaalbd sesainmdmiopehtycadse f oscodohgl omrmerreat i ¢ chal k are observed,
thickness of the formation va2.i®6: mi. &.2.i7f0 D, f85mM50 6 mt o aln4d0 -
D2 from 33 to 81 m, and i n D3onfgrlooome8 2attecs 1a3rOe nt.o niploisnetd noofd ud less
are present within specific liintheorcv alsst si n( ianlcll udriinlgl shoonhee sc menrdt
in size from albléwm.c emMhtdynedameacspunteowernthi n a muddy chal k matri x.
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