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M® LYGNRRdzOs2Y duBus, 1872; Abel, 1905), the new
compari son witkKe mtmoingdd nf ogodme rrtistx e
During t he |l ast t wo centurilegse Eaméyous mardidie WMeéotelbeatod
fossils have been recorded UBAtempomddytieacavahi qne aeart omihc
city of Antwerp (northern BeslpgicummenFiag.e lt)enteatd.veVani Bemregperr,
1865; Le Hon, 1871; Abel , 1804dni dl90®e v ell9d0pme nlter i che, 1926;
Mi sonne, 1958) . I niMi didé er Mgiocenet he Lower . o .
Berchem Formation Ilies at aHsPhalllbWNHlkep@Ah y/eR oWSit K2 Rdurface,
maki ng these fossiliferous gl auconitic sandy sedi ment s
frequently accessible for st®u®ilgyaphidzay!l fand ojNDIddé¢ @Rtydl ogi c
research (De Meuter et al ., 1976; Louwye et al ., 2010;
Hoedemakers & Dufraing, 20 1RBI NESvReoryaeelr tBedtgi ah. | n2t0i2t00t e lonf N

particular, the early LanghiBeal gidSmiMd dN a&t iSemralav aMlulsieasrm Amft werapg
Member (Berchem Formati on) ySimd ltchssomaraynw Vesteéebuai enrewWashbBngt

(Lambert, 2005 a; Louwye et al .., 01 0.2.0. ; ol l areta &

Bossel aer s, 2022) . Mo s t of tHr?equ)ecgaa}Qfenfli)H% J(\elf%d in the | owe
part of this me mber , in anfhearsotuunddi ead opébobapbdani €oshsoirli zwas e
representing a maxi mum fl oodAmtgwesrupdm cMe nlEerrerafert hetBadchem@OR
Deckers & Everaert, 2022; Dexrk eMay e8t )] . 202825) n dn ff g ratgureantt alr

the stratigraphic origin of cmbsecteddi ngs edf @hed 1Mphegndt ed
20th centuries was poorly ddqdePwmentdeidl.utkedncien aewt domrenpoTai g i
outcrops are still of interetseaghmiogue.nl ySus empudretclty ,addtitd o ntar
but also to better contextuadéeasesdmbliodi bpl MBi ns.h PVA gl ue.
In 2023, a | arge temporarydepdasirtoed ciorul tdh eéb ev esratnephbl readt ea | poanl ga e «
t hPel antin ennMbhetuousehére of Betgeéenp. | MbistseetodbnNatural Sci el
not only complements our knd&RBIl NbBgeM. @B8340he regional geol ogy,

but it al so adds one rare verRcrbrtohe flessiri pfrom hie theas ecroaf
Ant werpen Membeser WAedvedd ani vam art @pmi e€sad nthiompe nal ature foll ows M
young dol phin from the famidpecKemetn iwalso ndd elmter g@aidobontticdsdeenrg) t t
was encountered. Kentriodontawaaiel asbh.lle. Wwerer at Wrn e,er ii fcitead efsa nfi
of smal |-sitzoed | aregxet i nct dol pbl hectwiotnhs, a v agrlioobuasl casts (inclu
di stribution, flourishing dkemnmnmgi otdhbeS NMied@dXe®d ) (eagd tMué z0ogp
1988b; Dawson, 1996; Bi anuc cAcr 02d0e0l 1p; h i KbaRzSEt B e Wn08075R;1 sKi mur a &

Hasegawa, 2019, Godfrey & Lamhaditt i @mal3l)y., Ihwlikghs$ amgIni ntgheon
phylogeny are rapidly evol vielgas(nicabmrbaerrcth estp eacli.gcsf. 2 QAPE, r wRxe reveadh de
al ., 2018; Guo & Kohno, 20”1t we2®P2) ,Mefmbetr hdUnitax@homiac si e
adjustments are therefore ebpmcwas. usdvhd | cduemotsat tk emmet rcioondsa rtaii d
findings in Belgium and the aNettter Icomds racndiont soft el oWhé | e e
periotics, and tympanic bul |ltaiemegsL oiunvytehetpadt ,arRd 13| Eweraemp
al ., 2019; Schouten, 2021), i wmplhtihesondysampleiwn ge xlciegpst i omwa r(des. g1
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FiguMaplof the Antwerp area in northern Belgium (left)nmaomddeéerocaft itome
Lower Miocene after Louwye et al. (2010) ; bl ack | i ne mftioord ocnotui ndt rsyp ebcoi rnt
RBI NS M. 2340 was discoObded, outAoid ewels pan e KA .ek.i tre@eadtteut er et al ., 1
Tweel i ndARstamaatTW,; Everaert et al., 2020).
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fossil remains. The studied teHasBhebgiaachGeemagnsahr Suhoeyed
the private collection of J V BGee oat slf ®&red/ -2TBE2RV3 0s5pOelc)i ecsf wehree Ffl ceur
compared to published recordef fEOMWM WMémMmentout crops.

0od DS82f23A0Ft FyR LItFS2y@2¥ 2 alildik@t 33%Qlgt YR LItES2yia;
From bdtt7om)( to top (+BwBedie TA

odbmd [ 20t Al Al gemene Wa(tBeerlpgaisasn n @r dnance D
foll owing unit&3pare observed (FI
Bet ween April and May 2023, &nil taArbdoeu t ¢ alrODt rcunt t a-foin épn e r éwoaastm
excavated for a new under gr owatkdb rctaed p@amr &y i :1a Mrch t wietrtp g nwertyh e
Bel gi um) . The temporary outicr ompearhegr emaof taedrmi xefieerefl ctloaya:
iDel hai z®& ,wBkanltdamated Pbanweenfemaer of ossi |l s. No sedi mentary
Mor et msildei Mbogedal en@WES&ddr di nsaatneds i s bioturbated and contail
51.2099, 4. 4275; Fig. 1) . Niwn @ hs-scdrconsesa hs s @mp loersl yara& §ewr em
LITHOSTRATIGRAPHY PROFILE DEPTH
unit W e W We Sheade e st N iy st mTAW
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° sand = sandstone lithified burrow
FigurLd thol ogy and I|ithostratigraphy of the temporary out eicongnDel h

RBI NS M. 2340 was recovered from the base of Uni t 2 (Antweppan Mel
Me mbEAW Tweede Al gemenf 8eWgti emp Ds slinmgpce Dat um) .


https://www.dov.vlaanderen.be/data/boring/2024-213510
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FigurSeasmpl ed section of the temporary owPtlamadp nDelnh Moree Rfsdgthont heont B

A.Uni t 1 (Kiel Member , Berchem Formation), Uni t 2 (Antwer Ve 24 0lember ,
was found3d4(Qudt dnnasy depoBilest)a.i | Scoafl et hbearb o=u ildaame Bernt diegal itahre Kni dld |
the | ower Langhi an Antwerpen Member. Some vague white s-petisomamf be
| i t hOpfhiieodmbuph@wset ai l of Quaternhegdiumgtcd8n [Bebobsercvedsbet ween the
shel | Dd®tbhreirs.det ai l of the Quaternary wunit 3, with high coaédents of

Phot ograkgms on May 8, 2023.

bel ongMagartooni cencuassi onal cratthoegivabovedowpeci mens are also
bel ongOmhgi otroalt pbaoccur . I n trheel luupspcesr, 2sOh acrnk otfeet h and remai ns
this unit, scattered whitisth,cadftteemdciarlcomnlgarwiptphi ecyb e me owec maitnidw
di ameter <3 c¢cm. Theset iacres saSmochhseittto mefsice dtshse s hel | s riba yesrpsl i t s
burro@s oo6fadmml e5.7 Am(TAW)3 0MBoglether with the base of this un
TAW), C (+0.1 m TAW). slightly undul ating cour se (si mp

Uni tUp2:to 55 c¢cm thick intefv@al3ofm fTiAV),, Ear(k-0gheenn TAW) , F oo
bl ackish sand with a silty adbnkt@uw3er abhdmat ver wi hhglgrelyauwoonli
content . The thickness of t hsiasndunwitt hi si rwaergiudhbalre scbuea ithag .t e eer
contact with the overlying deposiet i gh comrtentc od fo urre wdoirfkfeedr eg
can be observed compared townitthei suhdghl yi vmar igatelye samd.consi

Di spersed shells occur, in a(dadmonhhtoka FfFatér alfl|l y eovomtkierdu csihse
bed (domiGihnygtcegdnebys pbabawua @b kdins, rounded concretions anoc
above the base. Locally, t h eNeslgeslnle baendd ctoemwvree gtersi avi t uabher bar

Mo s t shell s ar e | owpe ov alewne awdwikiend o anmGrieyxdMy merine ¢boavmd a b e
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Pliocene dAemwadiutss b(ee .eTael noi c hbl epnnegdsei nsi e age of these deposits
har meGsit r ea, Deidguiltiasr i op s iAs t esorbtl@weweaetr g terrestrial and fluvi a
incertahe orientation of th&Krshoélkke (& Wusmu&SW yofveAmyt wehadtii

both @wepnweaxd-doovmv exl ves occurageTheR el ® leetnsaels. , 2022) .
are usually located at the base of gullies, with the deepes:s
of the gully showing the foidgibe 9tf I TvhTIny Ot DOSYDff I Ihell
fragments in the thickest part of the | ayer, thinning towar
edges. The gullies often cutThdeeepaset oft hteret ofdntowe rtpheen uMe mh
uni t 2, with the [l atter S 0 nred mamerss ,b ecionngs i sd mmlitetwd ltyh rodmev &
Compared to the sand fractioms PlhetWwol bme go c(cLuopuiweydd nkt gntes pelel,
very high in the |l enses. I n HypowberkBaschdml|l (Dd e@slest, e rs,a nld
very fine shell debris dep owittced pi Dell mani neat Ploarst, i ns o nmeetnane
visible wi-bbddubgl|l eisrpeesentl2Leedlalch, anmlse Dlaskeatodipde)ci € F a ba
this wunit is not formed by skmelwn gfrraovrel t hdbuBersomemi Mes mahyi «
strip of sand with subSdmplcelCembiteg, rilPg8Fe [Eamirmaatriorel al .,
K1 (+0.75 m TAW), K2 (+0.9 mMiTA&) ¢ mMMi(ocle.nle ms fTAA) a in t he
Uni t Abdo:ut 150 c¢cm, very si nifiRearnec&keuadeal yj ng30 uln;i tBor et |
although I enses with shell refhaenaentreescatce (20d9pnlildy sweas
devel oped. mi ddl e Bdrodidg wipisdimo nt he Ki el Me |
Uni t Absoiu t 200 c¢cm of very thtee ePogtenX¥ usi tseediinmeBer,c hem. Hen
oxidized at the base. Towarhbhasdadeont caphestsraonpdglimnmgdmet bodedw
ant hropogenic activity. aiding in comparison. Earlier,
faunal overview of several |l aye

odbdod [AGK2AGNI a3dNF LIKEX | 3S | tyRenLovierSpsSey OisN@t bty ISigmik Baschem. S

outcrop Del hdiazzedroPnl satnittiunt, e shitsh e
Given the very high gl auconiAne weompteenntMe(mbprto 50%) of the
t o mefdiiruem grained sand of uniWhki lle amdl B, hdrtskei cc &pebct iersa (
attributed to the Berchem Fogma)l, omayDeelMeesent & claa g8l % 1®f7 6

t

Louwye & Deckers, 2023) . DugeEwer aietrst geteyalco,] o2019}) he smahtlt
absence of clay and silt, a Dwerd chan tz eb iPd tamt b at isect awd tHhe t a
shel |l s, unit 1 is characterimm, ¢ boefntthhoep ediagli cMempeci é ®e dvoeni
Laga, 1976; Everaert et al . as2emb) abeswpée eheat hre@ORB8aati
overlying unit 2 Aratnwebrep eays sMeégmmdeedr otr ¢ IC& h e $,alrsi var€iasr c ha,r hiamds
given its higher silt cont eArtal as d@loanhlewataibnighd 6 r 7 0 Pp B mEleh e t
Gl ycymeel ks, both dispersed moaplulcotniGamtenmEad ohma,rkbeasiawde
Meuter et al ., 1976; LouwyeAedto baarteu sc o2n0s2i 3sht)eent Tlye pbeserdary
bet ween both members is si miNMiamort odinfefaerbeyn cseesc th eotnwge g n. otutwey et
al ., 2010; Hoedemakers & Duformé ngut QOdB;afEvecalazotsecar aé .or 2
2024) . i .Pel.o pOtaosHesmi p,ridssdsus retrofl ex

Based on dinofl agell at e cysstt ribkiosglrywti ghepte,| hdaihze Kilealn
Me mber i s of middle to | atefBuhei palsiadn Amagwe r(pzedna eMdiviatr eoodfoch
Munster man & Br i nKkEhui isnasni 80n0ed a satnadl w hsilsleier u s odxymi mzthe s. Thi s
aubrzyoarees of Dybkjbpr & Piasedbimi n2a20E@; 6% ete@ .h othalsteaweitessnalt he L
2020 and Deckers et al ., 20 2t50) . MiTheel ovRirogyemeg | eswevrel p ardte saf
Ant wer pen Member represents @eaustagr,y 128 0ghi Enme g egrhiezr @ huepaMisn,
of Munster man & BrLi.n khuwinscnaet 2@®t4dwearnme nt hde mber |, the autochtho
DybkjpbPr & Piasecki, 2010; se@. Lobaswyaleesiani | ar2030i and abeake
et al ., 2025) . Compared to pgrhees eurnvdaetriloyni ngf Ki 6k Mémlsenobr & h
|l ower Antwerpen Member refl ercaworakicrad mefr ,f @ xislusmatbd ym dtete@ e K
mari ne environment in whi chAnalweo pe¢mheMesnibletr , f i amc tciomrt r § 4 6 %t
Deckers et al ., 2023Wweabbhéd (eeavge | el,utheetlicawm tlLheed ef aainrd Zancl e a
base. It was deposited i n wpen alesd tiocchseowveidt i oms tdhueg i nTgw
eustatevekbedi giMi bonend eCMioha taippprOpxti imasmly 570 m east of t h
(Louwye et al ., 2010; Deckerwheteatithe ARORW®¢r p€pnr Mepreir semr odf

Unidisbel ong to the Quaterntaheg ,Kiwhli cMembaem OEvereagrt et al
variable in this region. Thebaseensef wihteh Armtawdriperms h&dembdebr

pebbl es ar e interpreted as rcehwonrrkeld Ifagpmdeaphcesi ursderThydsneg ad
residual concentrations accuanuy rait amidu sbgroewns qpdmtsiprhiedud s | eas e
deeper parts of channel s, p roebsseerrtv aitn oflisu vhiiagthillieg hd e ptohsel t w a rbi
in gullies and creeks of intleirtthaladgifdalt sc d Rtee mte ckt &t hd nadn
As the typical clay | aminae were not observed, fluvi al dep¢
may be more 1likely, accumulating | arge quantities of Neoge
shells when the wunderlying Neogene deposits were weroded.
Al ternativel vy, these |l enses may represent periglacial depo
wher e on the denudati on sur face, gullies of mel t water | oc a
cut into the substrate and filled it with reworked materi.
| ocal origin. The outcrops are however not |l arge enough to

conclusive about this (R. Hout huys, pers. comm. , 2024) . Th
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Tabl El dsmobranch remains from the base of the Antwerpen Membietrh i n t he
published records from both the Antwerpen (De Ceust ersloell %8 Mh)a seendd ok etl
species recorded from the temporary outcrop Del haize9 &1 amtsi nt.ee*t hOrflry
both smal/l and | arge fractions (unequal sampl es) we rveledin oa fsregpatriad rea
representation, not including a grSgnabamasspeei eavtcomnetd udend thethat ffe
very rare speciedefmi pmi l3@tti dsd st urgeagal odtcearrp.c or ded at Del hai ze Pl antin,

¢KAa addzRée 58 / SdzaGSNI|omMmAWYSNI SHE n@bol t @
' yGisSNLISY aSVYoSWii¢g SNBISY aSYo¥BMNS o od/HBRR M K08 A &
b I' moy b I' myH b I' Hncwm
b2i2NEY OKdzid | LINRAYEAAINSY Amigdo o & di'z Hp Pyi: HO ®Ti%2
YSIFahdza NKSYIl ydza
. A . . o0 dciz H ®T22 n owE:
wSAYyS01Ss +2y 58NJ | 20KG 9 5dzZFNI AY3IE HAmp
DI f §2 OSNR23 I &Raday/TOdzamy n o 0 dci: c P c dc:
I F NOKF NKAYZA ANATaDdady no 0 mn ddz b P i’ MC oz
L & dzNbza MB ENBmSHEa My no 0 n e n oK n ®pz
L & dzNHza 2wk &NOSE G KBS (my mn mn O m: MO ®H: M Dz
/| NDKI NBARSKAGREJDJ&ZE MYy N CcUH DH? M ® ¢z H dcilz
[T NOKENREF & 03 dey (i NEBNEY My T padm & g’ Mp &2 H MO 2
I+ NOKIF NROHwal Uiyl SdaNjbdaS 3] my mn 0 n &1 n o g H ®pil:
NI £ 288t FoQKSzal 20/25NIMEy T M O y ®T1i% Mn s MM ® T2
{ lj dz @ 3t M ® nzlz y O H: n eE:
LE2LALF ®tNROHRAHE My T|dO n o1 n o E: n oM
1 SG26 (dzd ! 1ANAEIATGdZE My no 0 MPE: M P citz M plz
M N TEC M EE FF b1 OpE FFF
nd® {2aidSYlFraO LI fFS2yG2t23& Though most of the premaxillae |
the maxillae indicate a | aterall.y
Order Cetacea Brisson, 1762 premaxilla before the antorbital
Unranked clade Neoceti Fordyslei &htMucaeapnsatr2o660iton and a slightl
Suborder Odontoceti Fl ower , flé8d&i7al region (Fig. 4). Based on
I nfraorder Delphinida Muizonynd®&Bl4yi ng sul ci in the maxill a,
Family Kentriodonti dae Sli jweas , eil hFa @9% entshue God/ferreyof & t he
Lambert, 2023) posterior. The posterior tip of t
GenKHentr Kedboagg, 1927 premaxill a di splays a broad obl
corresponding nasal and is distant
KentrctKeonri odkel pegni X927 the frontal on the vertex. I n vel
( Fidiggy broadly exposed anterior to the v
they are wider than the maxill ae
ReferredRBpBEIi MeB340, a partsedticomnbbtmtwiet hr otshtrreuem, suggesti |
maxillary teeth in situ. originally |l onger than the maxil

|

I n t he anterior part of t he r
Locality, hdoemponamaywdoager opo Mied ihraa lzley Pha@aarntliymw,compl etely hidd
e

t
[
1

Ant wer p, Bel gium (Fig. 1). Biasw. oTheihre dAortswvelr pexp dMeurber wi d
(Berchem Formation). Mi ddl er Msbrcahe,basad ¢ fywhleadeg hhea a wke | reye f |
details in Section 3. mar kedly convex and dorsoventrall

(Fig. 5). The -ahtoelditalawonhghans
Descriphiisoppwekler ved smaldi6;calmamitu mé O(AF-pogns stehrev ebde titeefrt si de. On
Table 2) lacks most of the @drdé maneitlelrae8 (mmr)cldwdismd tmé rmaiopbot
rostrum), mo st of t he o c c immixti@rlleana @ gi ba, sanhdr et hjeuswhoalnet er i
basicranium (including the aartobdnés). nldtec hd;el Bc alteer gbeorne ¢$ 4. 5
pointed rostrum, and the opprostseurtaulraetserbadtl we etno ntahxe | fl iares ta naln e
premaxill ae al/l point to a rprladewve;l yayoduagsi midl artlyalsj zedol 8
juvenile (see Perrin, 1975) .potsotvweervieorr, ttoh et hset rloenvge | weoafr tohbes eprovse
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