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1. Imtroduction recent effort to establish a de
The Lillo Formation (De Meutlee r&egliaogna,arlouméed) Aind war hiighl gn
fossiliferous |lithostratigralhi,c unitprtelpat) ,waass ldeposi nedbeéu
Pliocene (1l ate Zancl ean to i Rteceneiad) fakonag ot het heouLtihl eror
mar gin of the North Sea Basiimt erFpirget 1®8Ahe Idtif$ebenopsmenmbetr

shall ow subsurface of nort he(renxnolsutd i Bhegl gtihuem Zaaardd vilni etth eMePmbretr
Ant wer p and Campine areas WiFtilg. nelaB)b.y Mygpe deaaipiooms yin fo
outcrops related to the consairmucdfi otnhiod @t undiyf tii $ utde dfrdbck
|l ocks in the Port of Antwer pFamrmrmatisimcient e ot &t hancde atl lueQReTe nt
detailed observations of itd hoscsmubenwe si bht wotbgy heseéedti mei
structures, glauconite and ffoersmdl clointeoastr dthiegnt ypki ¢ osabdt
Lillo Formation as defined bhyweDée yhWleutseerct&ohagaThig876nayi hea
temporary outcrop rel ated Itaot endle andnsertuctabnfaafi est hvear i
Tijsmanstunnel Wfbdenet hedwaahbhdb

|l ocation see Fig. 1C) . Base? '51 %(% aa(])bserv rtn?grbso,dsa revi e
previously published dat a a@_dl_a Mdetal lhed biostratigraphy

foraminifera, De Meuter & Laga (1976) formally defined and
adhered five member s t o t h@f Lihlel ¢ arFpe mau moerr ofuehtlal i c
Oorder en, Krui sschans, Me r k sReomr ta nodf ZAenrt dwelripe ta.r eBheifrour e fCPIMse
type sectitbwmsedver& Ddréd e u tlhvdaldeokt i on was based odesheibedlc
Me mber )@ o utdheewidj( O Ir Wlies e n and arKa ukvrsdswenh asnesct i ons. The first th
Member s, for | drcoartti ovna i e r kisge.mel G)y,pe section of the Lillo Fo
Member ) GandulIkéeZtasnldwilsi et Me@beder ehn Khei sschans and Mer kse
stratotype area, hardly any Iwdaatldd ei 1 otghse acrleo saev aviil caibnliet yt hoaf

correlations between the di fsftewdeinagd tiynp eg rseeactt idoentsaidf. tAHd m@dn
or between these type secti onhse drodalbveawmeddlve vy | plaatdepenebeat e
Lillo Formation in the Campi 19GE&®r7e/aE3184l6H Itohciast elda nmpeearrs tthlee
correlation of the differenseateinb®@ISDOM 9Fhg. L1C) 0o Toa mad mj
within and outside the type wa&stdoosmented by Goolaerts (20
However, the Port of Ant wesedianmeenat airsy cavercaedirleg, agdains es i
network of Cone Penetration AmrestpddtCdsyetbbdbnwerfe tchaer rdterdat
during the expansion of theskRetti oof aAdt weme ahedaogndphd¢sof
net wor k since the second halnf Fofgutde R0th aredtbrySamhleas
correl ated wi t h boreholes, pahesel oQPTsal Icyananabwmpkedméygt Lou
significantly t he stratigrawdhs c coepaielme ntseece ai sb De ek ar s
Louwye, 2020, this vol ume; PbbitlogzapBO®€2q¢Fi ghi ) v dalakmee) .atl n
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30
Fi gurCePE20.rrel ation profile for the Lillo Formation acrosshavwr oAmt wer
Figure 1C.
construction of the DeurgansédiokeBGDDOY WOH3Wi4lgi e l1dr) e cwhhtisclhu i Be
Fig. 1C) . The |l atter was thdeamgast( 1r9e/c6entd eofuitrcadbpas ntthilee sRaratt
Ant werp area all owing to st uFdoyr mahtei olni lanod Fos mat panasthr att dt yoge
detail s, in particular of t hker ub osusncchaarnys baentdweMeenr ktsteen Qdermbesrr esn ¢
Krui sschans Member s. wer e studi ed l'ithologically ( Fi
2) GEA 9/ ®8ils | ocated near ther @amhnnef erKan aalnd cekn t by Laga (1
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FigurCcomp.ari son bet v
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5"> S‘?—’ Kruisschans sections of Figures
= indicated.
> <l , Member
500 = 5m (1) -+ IF'Q 5D-H
< B IFigSA -

‘ Oorderen
e IFigaceH Member
—
1000 - Tl om(w) = IFig 4

.. —
| — :
§\§§§ Kattendijk
NS Formation

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, —
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Lillo Fm [A] mr m Clay layer vV Peat

Kattendijk Fm[___| ~~ Shells
—  Subhorizontally bedded shells of Atrina Fragilis kalloensis

palynologically analyzed by Wer Scheppsitebonald. i (20®T)erence
3)GEA@ 4/ -BB2s |l ocated near Ble é giBorud@mwd g aarsd ari Bat um) . Note t
ti okb7DBDBE®2 Fi g. 1C) whicmhmotwalso deetsecdd i dedexactly the sam
iostratigraphically anawhlyizeeld Mgy dexplbahmelsiormedeo fBrtalue c
1955 a, 1955b; Fig. 8pet wemaen wthh &€ hb dDuen dMe u teesr o0& Lk aga C

b

2,

6) determined as the stratobbé¢ypessection of both the Oor
Krui sschans Members. . .

4 GE@D6/B1Rs | ocated near th%'Cﬁ;t?rocthelqrlnabl?aslecsttiro%t'graphy
(DO¥b7d-B2®%5 Fi g. 1C) whi ch wlahse dleislclro brdar nbayt i dew i n the Por:
Heinzelin de Braucourt (196rr,esking. 09) .t AAddioff i othtad | Kat Lage
(1972) provi ded l'ithol ogicadonde saemit@t i Quat erdndarhysdtradat @.r a
interpretations and analyzedsshmpt¢enst f Katft emaimni ki fFeorramaftrioom
sections in the Churchill dokdownwarod. chaomget hteoswea rtehsr ael gueessg, c t
the westernmost (L7BGDO1i5nWoRBHga) et ®ir@g OOD¥ homogeneous comp
| i es ne &SEMs6t/ 1.9 For this sasespnhowehveer , the | ower part
l'ithostratigraphic interpretsahtaw nwe rnyadugrviadflyaurelmg g é ovw WRT Z)h & le
good agreemendtesaiitthedt hoarel | i t f otr het hkkatdaretnidig k For mati on i
Churchill dok outcrop by de Hleowz &l uesdenBitaec dwurstal ( If 6105 )met e

(A1, see bel ow).
2.2 Methodology The wupper boundary with the
First, the Lillo Formation wtaypii dealnlty feepr eess € hweb lab@skaRled d
selection set of CPTs. I ntenvahe of hewnihtasndwiat Bi nartehley LWisl
Formation with sinmnilamd cfomiec@ueastiesrtrmaricyes ( q
(R were then identified, corrEhetedl bet weematihen sehews ed CI
and | abelled (Fig. 2), |l eadi ORT4E,0 memgeion ec &4 ,¢ BlaitadnGt d.d&8a g u
next step, these CPT wunits Lweuwveyelietthoallogi(c2ad2 0/, cthhairsacuvelrun
Thi s l'ithol ogi cal charactecagatifon gway hybsascead loongs tihe t
interpredaantdivat s esf odq t he CPTacwmirtdsa,nclteutwiatlhs ot thiys study, t h
correlations of these units nwimberthe mnéderbdyhreef ol dpsubldati
been described in | arge det agielopihry sliictadr dtowgrse . These outcr o]
represent the type sections f &CrPTs aund tiosfL id theer aretmebreirzzadodile g h@Vv
Formati on. So, in a final atepnd a3 0d MPuaa |laweds lodw rgRIna@triad h y v

attempted bet ween t he CPTt heniutpperams a | ipeaa t-Aff otrémeaditqt bi dec
l'ithostratigrarfpdh)F.er unhits PY&i Pees 8| &avlelr dmeett-&&r faye ofli utniirtctlLicl


https://www.dov.vlaanderen.be/data/sondering/2015-046949
https://www.dov.vlaanderen.be/data/boring/1952-080889
https://www.dov.vlaanderen.be/data/sondering/2006-053095
https://www.dov.vlaanderen.be/data/boring/1964-115650
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Fi guEx admpl es of different | ithologies that one mRAy EBinc@bot es ti aak enh e
S. G. at temporary et oweep Vel yeBmdé&Dkedkk 1PM®Ot oL taken bwn8kBokat ut s my
(now KieldbetwesehubDefr RO12 and Sep 2014. Marker pen meaADreA tUbBi chkn,

and compact interval of clayey sand with pebbBasal wisdleRI o vas thadwypea
et al . (2004) constitutes the base ef) tameal LDelulra d&Wark adtkasd nbiwseBrgitGh a@ft tt
Lillo Formation, the Luchtbal Member, was absent, andalpmd sye scoeme T heewc
wavy base of the BSU is caused by |l oad casting (LC) m)afestulHd i BigU i ov dre
short distances. When the BSANegsi maackeém byi batgd wttbmoheairor®nekx s
have washed out its sandy matrix, the change in incddlmdatdant ifrgpmecasmnl
easily obskr at:dli &gl O= | ower | evel of the Oorderen Member) displayi
characterized by accumul ations-shfapelehsthreigjnast fodagi Mudhloa h Romaméh ¢l Ibe da
still found in their vertical (l'iving) position. eC.e Meonabde rc arsetsiunlgt iinng
vertical displacement of ~20 cm and nearly verti ddalrliwabbdtdedt bhkeluppe
of Qulet-eéVvVebs. Three shell beds (SB) are discernabl e. LoadBXWstli.ng wa
Sudden change from sand with | ow amouQulist-béVethel | grit to enormous a
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