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Lower (non-basal) and Middle Eocene
The Belgian Basin is welll s stratigraphy of Belgium ity and
pal aeoenvironment al studi es of t he
numer ous fairly complietc emen Members
integrated sequence stratidg| Formations [~~~ ~""~""""""""1"Z"-"-- Age fossil
content (e.g. Steurbaut, 19 Belgium Zemst 2004 ;
Il serbyt & De Schutter, 2012; BH (%) Many of
these focused on the Ypresi g Onderdijke Clay % teur bau
2006 ; Steurbaut & King, 19914 e = for it
rich and highly diversified gtingfrl
extensive sampling over the Zomergem Clay S qr, 19468
1950; Nolf, 1972; Herman, 1 Onderdale Sand 3pP82b,
1984, 1986; Smith et al., 1| Maldegem Ursel Clay , 2012;
Mi gom et al ., 2021; Rei neck e mo st
thoroughly investigated | oc4d Asse Clay [T S|l 1ectin
the Ypresian are the Marke "bande noire | ! S Mithin t
Roubaix Clay Member; Steurba Wemmel Sand  be—o_2 ) E b, ¢)
and the Egem sandpit (base o r and
several levels in the over |y LedeSand a2 [urbaut,
1998, 2006, 2015) (Fig. 1). Brussel Sand
El asmobranch faunas from Oedelem Sand 14
Eocene strata of Bel gium ar e| AalterSand hese fr
some exceptionally rich Il ev S EUCIIEE tetian.
Steurbaut & Nolf (2021) recgd Aalterbrugge et of t
Lutetian as -tdeolretsiuéon odr heé Viierzele Sand
historical Lutetian stratoty - a ser.i
wedhted sections acrosicuNwt i CLLET Pittern Clay
boundampu Steurbaut & Nol f Mereloeke Clay i
predat esdeé¢fhien&d SPase o0di nihtei Kwatrecht -
dated at 47.84 Ma (Molina , S intly
recalibrated to 48.07 Ma (S Mont-Panisel Sand Sln et al
20343))/ approxi mat el y 1.1 t o HyonSand Bois-la-Haut Sand >§2- ,
Steurbaut & Nol f (2021) sug Egem Sand tian of
Belgium to include the top Egemkapel Clay | ——————~— on, the
Brussel Sand and Lede Sand f Tielt part of
the Maldegem Formation (Fig. Kortemark Silt
The early Lutetian Brusse Aalbeke Clay ? ous
nannof955|l Zone NP14) and Kortrijk Clay Roubaix Clay Sand
Formation (base Zone NP15) r - l'y rich
in selachian remains (e.g. SIEIEI 3, 1874
Leriche, 1905, 1906, 1951, d [] Papenboskant exposure 973a, b
Nol f, 1973, 1988; Herman, 19| ] presentinnearby Zemst borehole 1979
Cappetta & Nolf, 2005 Mol 1 e [ ] absent in nearby Zemst borehole & De
Schutter, 2009) . shaek ybanges y
poorly represented i n t he (*) base of Zemst borehole in uppermost part of Tielt Fm ons of
Bel gi um, and have recellereidchea,ttl e attention t o dat e (
1905, 1906, 1)9,3 98 r eCarsd Hiogvweald®mBipguréd mat i graphic position of the Parg

the main focus of t his papearn Itihes near btyheZeemxtcepbi emallel y( arfite
el asmobranch fauna of Papenh? ¥ Kkraenttu,a e triecamo vomuadarfyr amnstuh eSt eur |
gl auconitic base of the middAHesskat ieteidarbades seef €ChayLuMemben ,St a
traditionalldandea@Oiwvint mesaltlhye t he. b(l2a0ak)ban3zl) .= base of the Bartoni
. ) . o Basal Ypresian units omitted; Kortrij

H® [ 20FIfTAGeée YR YIFUSNRAIf in central Belgium into a sandy succ
representessP®hel eMohasnd For mation (Steurt

The materi al studied in thisAbpapweiBdtwodomfm/odFlee mbeidonhy t he | ate
Jacques Herman in early 1998 in a temporary exposure dug out
by Distrigas (now Eni Gas & Power NV/ SA) at Papenboskant
(see Supplementary materi al for an overview of the excavati ol
activities). This site is |l ocated on the hamlet of Nerom (vi
of Wol vert em, now muni-Bri gphadnntt,y of Mei s e, VI aams

northern Belgium), about 50 InR&O@oomftheédibki ¢lwisyhehl 2usB rngs gaelesn e
Ant werpen and approxi mately .25 kmm Nnke sohf. Asts ei s( xd esp ols4d & .exd50,n t |
y = 185.300; WGCSHHMOcCNBInIAh&EINEE uB@A58ciences (Brussels) under
E; Fig. 2) . It is registereR1@TTIO7hodoh 8 e lrgeinaani nGer@l offioEwi ¢ &S u r( o
(BGS) as 73W324. The mat er i adl afsingoubrreadn cwha st ecectlhl, e ctteelde ofsrto no ttohl e -
gl auconitic base of the Assuend€ray GMz2mb40 . Approxi mately
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1994) , respectively about 12 km
Four wunits were recognised biynvestHieganainon not hé hal Meatst5 bno rde
temporary excavation at t hPea p ePnabpoesnkbeonstk améeé ct i on NeStoemur baut
(Wol vertem) (see Table 1), Smengbaviht cht thlk. Wenkb) ,Samlle Ac

MembeYi ncent & laenfd viriee dB&rblaynidnegq ndsmdet he overlying Ursel (
Cl ay Me mber (sensu Jacobs, ala78; 20bleSf)or eprmhealMssef Claysi
included the Ursel Clay, &.gMi Coonfsesdi lg®Rohwgs tgiugat ilORY ) ( $tFé

3) . Both represent the | owersperctiabfythbhe Maldeeageérmi Eat mati a
Jacobs & Sewans nedlg@Bay soufc NdPslHi,onreveabeduenrcagotddi®esd ong t
mi ddl e Lutetian to | atest BB8ratrodoinamnageas( et lgou gShtte u up autto, ©
King, 2016) (Fig. 1). mai ntained in Marmicddlle t1®d 9149t, e

The excavation at Papenbos&apea t( Steerumibnaautte,d 2i006¢g| St eoamnbaiut
clayey sand containi bgntniynencutleint es and rare ~
attributed to the WemmelA Sm®@d ¢IMERAYSYAQTaw2eSa) 2y Stl ay

comparative analysis of coevagvyp&qgrds (e.g. Kaasschieter,

Jacobs, 1978; Steurbaut et al . 2015) shows that these cl ¢
sands correlate with the umppBio pg,\gf;\yo;\fyrtN\IEeNﬁ\lwmmFé Sand

Me mber . I'ts presence at Papenboskant i s not surprising as
highly fossiliferous We mme |IAs Swinrdt u Memp e | | h acsf bbenel asmo
systematically documented inhahe beea bboweeghAgsaeeasmdi Dems
north of Brussels(eogerfitderlluvatgeti ilabndadyeepaorssi ts in the southe
publications from Vincent & rRalteovtantl 8i7Mf aurpmattoi oSnt eiug bgiuvert i
2015) , yielding rich and hitgekklhyni dab e dait fai, e ds umd | lawss ct hfea uanve
(Glibert, 1936, 1938) and rreumalr krash,| ea nfd,s ho brvei noauisnl sy , ( &t ogrenmse
1896) . It i s presently intespdetf®@d @pgeca esi dgl € midtegtoisdan i &
sequence, assigned to the mcdoimentpar on of axZomaemi NP 1ubp daant de s o fe
mi ddl e Lutetian age (Steurbaadded. al ., 2015) .

At Papenboskant, as el sewhelSgstbematrtiens ,Asmer mmall oZge ntsatl to
(Fig. 2), the Wemmel Sand Memebesuriemeorwvtes | faolnl dw E€appebt 40 (¢&
thick highly glrad merdi t sandcRédinmehk geat cal . (2024) for the
gl auconite Il ocally comprisingefupr rta 5t00%6 o¢het hleatstaenrd fomcta
uni t 2 of Table 1, Fig. 3) .1 cTdin g rhaoprhiyz oof, swdvehalrepatemort
base of the Asse Clay Membermpreseanntbsenmdydeduit hoedanhldrpubho
the Belgian BasdeR®cbt b mt & helneMehs GV to species |l evel are
(Lyell, 1852), through the dartena abet weéeni nGelnudealnd n Brhuggee!
(Del vaux, 1886; Hacquaert, l198éverdalcobpecilds’/ 89i tteod tbhye LZa ms
ar ea, north of Brusseband&t eiar belue epeaies 20%5) comipe |l ed i1
is exceptionally fossiliferotubeyt aPapaemhasd ldamrte d( as Ph gdsep dvoawr si
invertebrate taxa was recordedt(bMank]l eHer A8BiVe bdg lo inamiednd agadsn an,
and illustrated in Suppl emenl843y) mater ipdla edRHdynpagynh @ myg mysley
in nummulites and nmeelnltu gacesdt(eWiomk Ineart,ed 18y 4b) (e.g.La@Gappet
OstreaSf xve identifiable el @Odmmb yasms p@ ldig at seseit zh, wWe8rdéBy poepdese
retrieved through bwalskhi @ mpahien ga(rdesldis sicz eeth 843) , foll owing
studi ed herein. The overlyiammdsunobéawmdlheri ptlearalld8d)y al afpinmi

upward trend from silty glaatdm@dsicers,anlds4 6t)g i Isppepcicbeaynot
decreasing glauconite contenlter iwahse . alHledi dgMMacasarsy 192 8Ad se a
Member (unit 3 of Table 1). tTlkei $amnt gr gpnekatobondostihadiase
earl i er dat a from the type(l9é6dal iatnyd Asdes e quearctolbys, a dloPpr 8;¢

Tabllei tlhol ogy and st

Units Depth Lithologic description Lithostratigraphy interpretation of tt

_ Loess sediments, clayey, grey-brown to section (extr@mct of

4 LU reddish-brown Quaternary field not ebook dat i
1998) .

grey-green to grey, highly glauconitic
3 1.05-3.95 m| sandy silt with upward-increasing clay Asse Clay Member
and decreasing glauconite content

coarse back-green, highly glauconitic “bande noire”
2 3.954.00 m| sands with abundant nummulites and | (glauconitic base of the
molluscs, dominated by Lentipecten Asse Clay Member)

fine grey-green, clayey and
1 14.00-4.80m glauconitic sands with nummulites
and sporadic Lentipecten

Wemmel Sand Member
(base not attained)
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(2012) and Ebersol e Setri atios|] ghd@iO@H 9 |. o gTihees gaerneust ypi cal ly foun
assigned t o t he family Carcheaririedaet afs sfeixrusatl ¢pirr mpopgleids nb
Cunningham (2000) and subsequently adopted by Adol fssen &
Ward (2015) . The wuse of g uoRhaitzioopnr i mamko,0 Abambbeumendd Ba6f2t)er
generic names, as proposed ORI .Reli.Mecke et al . (2024) (e. g
Pseudodlsateas badRhiync hiobian gesnits

adopted herein(6@d@t atsieadn i md mtoasx b B e hp , including | RSNB P
around -ga oguepn u(sgmr osupeg cifos speRhifyzommyi dhhadorf Agamhboougenslios 2) ,
name is obsolete or for indivcadtiidngEbbahet hnee mbpeaci e itshet hg
belong to a related genus ocairtcumagl akbwl geéinsitsr, i bruetliactne di nt a h

named genus, but that the awv®i2l3gbl el smathgrti a8 Des SHobuffercid
maki ng for mal decisions ( Bemwgotns otnh,e 19& &Y. YPgrhesiranusRoubgi x
Reinecke et al . (2024) ref efFer mat itome laat tMar ke TheepriBigdret it
erroneous| yNoatitdraintuwst épdrai $nsiigze mialms¥t3o 6 r edsi ®# t he published rec
by Leriche (1905), r Npt esgmtpheskat fiimstt hreecsolridg hafl y younge
kenmWar d, 1979 in Belgium. Clay Member (Tielt Formation) a
Si ftiywe teeth have been i deSmatnidf iFeodr nad i @ath )| edastEggen(bPel vl
(Table 2), belonging to 17 taxa, including 14 nominal spec

and two species and one specRa&chyxayll I¢iQuars ngeiolpkeairdtdi@ mencl at ur
AccordingstogKecmavnes SGB THWA2AR)

file catalogue of the BGS, which is available as Suppl ement
material), around 20 not fuThyeartoaventl B 7€TeB 8 lBe Peo nd d dienit by a
coll ected from the sieve redachg,schiul (| @dnriger(,beh4 60appaveal
l ost . 1981) because of the presence o
of wellel oped cusplets (even a t
NnoH® hNRSNI / F NDKFNKAYAT2NNS§s0" ©one specimen) and vertical
and at the height of the <cuspl
Ab doumiiraut i(SA8 intkd er , 1873) species, which previously has
(PI. 1.686) Pr emonter. gi.a Noubhani & Cappetta,
was transferPadhy o¢ Clhlegipwietna,s 20
Two teet h, including | RSNB 2®7)L0Mmad4 ,nl wrlee catutsrei Ut edd f t @r e |
Abdouni a nfiWiuntkilsesri,mal87 3) by the presence of a
principal pair of cusplets, Fwalntsipgseparated from the main c
faint folds on the 1 abial c{®wn Batk and a vestigial secon
pair of cusplets, which may occur on these teeth (e.gqg. Ler
1905, pl. 5, fig. 40). One well preserved tooth (1 RSNB
teeth can be at thoiubmittieZiiheet os itnhge
Abdouni a( Areamlgeur g, 1935) compl ete speci men recovered fr
(PI 1.7) di stally elongated and measures
erect but basally broad <cusp,
A single toot h, I RSNB AW oluOn? 7a5l,i me st arty rli btudreadl tcauspl et s, w
beau(friambour g, 1935) by itsThleardgeowmitzé ngsmmdgeh i cr occvonmp | et
surface and |l ess high crolwant.er Almooags ptl eé¢ s .adlchiet iloanbala l cr
characteristics are the presfeonlcdes oofn aa pprriomtinpeanlt rphairri zeofnt il
cusplets, attached to the marimamenmgmti anddobde mpatesextcendoft
mar gi nal secondary pair. crown face is equally smooth. T
|l arge for the genus, and mar ked
Abdouni aChppeetnei& Nol f, 198Houmti zi a(Pappersani 1976) from
(PI. 1.5) Egem (De Schutter, p e-p 6 € s eorbvse d
specimen is | eft in open nomen
Two teet h, including | RSNB m#&t e 7a416,i sarf as uaftftirciibeuntte df otr o a
Abdouni a Chppieetmaei& Nol f, 198Belr thayi nf lyeiimappt bprainadt e for t he

el ongated crown marked by a single pair of sharp cusplets
by theidi smasi g compreAsseIdaprlo rtrel

are simil Abdoeminbckdvho feaj e%) ﬁﬁ%ﬂj [Ol YYAFT2NYSa
they are smaller in size, haS/ter|ha|tgohlear(nAagracmas:rzeortm58r43ouspIets

smooth crown surface (CappetthRl & No?2¥, 1981) .

Physogal eu(sWisnekcluenrd,usl 87 4b) A single (juvenil e) toot h, I RS

(PI. 1. 3) Striatol amhgasaicz ot h843) by the
on the Jlingual crown surface.

A single tooth, | RSNBPhFsa@abdmmors laatgeéebuspdcites recorded

secufQWuskl er, 1874b) by the (emgot ICameeit ala, cAO0LR2hg edge

and | imited number of distal cusplets (Ebersole et al., 201

al ready menRhyosnoegda la¢gbWsvrek é etr i, ud874b) ,
l'isted by Leriche (1905, 1906) , is regarded as junior synon
P. s ec(uen.dgus Cappett a, 1980; Kent , 1999) . As both
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Jaekel otoduUdaekelgonh895) (toot h) mor phol ogy and the taxono

(PI . 1.1) very problematic (e.g. Cappett a,
speci men from Papenboskant is | ef/

A single toot h, | RSNBaPkdalogs g s ri ut.e A x

tri gdnaleikse | | 1895) . It s dent%%%o%Nﬁélﬁw‘]Sv}/@}\%Z L(él\p\ atah?rzel\l‘l{sfi‘pper

anterior teeth foll owed by aRs eluedadsbttad a r{fbChamptpleet t fai 1&e Nof f i nfL & B8 e

teet h, identical Jaekéhat odusé PArti@dh uassrnt cuesst or

(Leriche, 1912.1)t r iTgheen dsliinsgt¢ er ded i n the

Asse Clay Member <correspondsThtes eanr hi mpedrationtde rtneeedtiha taer et oeda shi |
position. Thi s speci es i s spermamemntclhyi n@caumaixngnum nhet lydt
el asmobranch assembl ages of ptrhees elnacteerofpaa t gb 6 bdidheea | Eoopceedw ac gaettr
War d, 1980; Zhel ezko & Kozl ouw,ulla9 99T,heTrant eerti oarl .t,e e2tOhl 9p o0 sfsi ggs. s
ag. r obJilasetkied ot odusshiobhussusand!| thbeeserteiigmt is great-er t han
t he Wemmel Sand Member (LeripgrheserlVdd ,t dO2h ; f Cami ehle0 7ABB E6) Cl a
seems to have disappeared i nlO0t7h89 ,0 vaerrd ydinmgi |Asrs et «Cl talyo Me mbfer t h

I ts sulc.cetsrscggnabki shroughout Sabt@#@sesmemsetrise Paris Basin, origi

Rhinobat osCagtpeeurttmaud i Nol f , 1981.
< A . A x identical to the Ypresian teeth r

nen® hNRSN {ljdk tAF2NYSa and Mar k e guarries, Psentdé@dbavebky

Squal udg Dmiimeries, 1888) st eur(Cawptpiet t a & Nol f, 1981) (Rein

(PIL. 1.10) Papenboskant find is only the sec
species in Belgium.

Two teet h, including I RSNB P 10785, correspond well with the

type spequeelnsg Ddi mer i es, 18@®8ynchaovgiantcdednetkial , 1894

Leriche (1902) and originati®g. f2o&) the Selandian Orp Sand

Member (Heers Formation). According to Migom et al. (2021),

this specieSqual udenmiatctail 1 9 8iax amhi mi d teet h, including | RSNI

senior synonhowevern ,het datth es R heg xtcahih agqlemetkies , 01894 because of
Squaarues very difficult to diwifetrfe,nt iwvehtiecch eman whxecne eacdo mBl emme &

sets are available. This demomasrntaattersi sthiecdidffi chhétgrowni dd@he
fossil species, when only i woludtaed btuete tlha cakrse laastadrl albl @ev (ICae.p
et al., 2016; Engel brecht etaradund 2t0H&g)edges of the crown, wh
when worn, flattened apical part.
Il sisti udg Wirmiktlwerrat wus874b)
(PI. 1.8) Gl aucopri sti(s atkerkiex el 11i89mgi s
(Pl . 2.7)
One complete tooth, | RSNB P 10786, and two incomplete teeth
are attrsbatriedsi Wanks er 1874bhy ecea coppdieee teet h, including

occurring throughout the entintmemhbueeéeei aspedi memass| baareca p maie P toii 4
from the Brussel Sand For mahi wxe |éldideenkdsailds,e 1S8aM4d) . F ofrhneastei otne et h

(e.g. Leriche, 1905; Van DemnEéeklgaut Ihde &Srcd dshiyanrc, hdord adivzse d
Hovestadt & Steurbaut, 2023yi ma@md i accfctoerndi wgdero than phegbnt T
dat a, persists into thel shassté husf adther iAseste Byaya Membek, rat he
triturmrsatcuvosmmon -d oymitnhaet eda nsde d ipmemti neaf , t hheat er al |l y Rbii mebagit og,

Ypresi amP ®onlse Sand For mat i obnr ux@dJlageekines i, elr8,9 4dpevrass. t ransferred
obs.) and in the outer neri e oG@lsaouncdogpiRe Gitawsk Eoemabl on Z2Ca4) er

66 ; Rayner et al ., 2009), cdmmo ns erehmsnotpar i 3¢ i Y er m s @e @i @sn itnh
arshore slightly younger perlagdiuam (ke mosilLtesr i fcthem BPOB; ( Cas i
eci men recorded to dat e, fVamn deinn EBed ha ¥t a& De eS cbhaustet eorf, t2F
emkapel Cl ay Me mber senswR20$S2purbaut, 1998, fig. 11)

igom et al ., 2021, p. 20) (Fig. 1).

ndTd hNRSN adfAz2ol aF2NX¥Sa

ndepd® hNRSNI {ljdzr ayAF2N¥Sa Casi ersplpat i s

Squatfpma(m&i nkl er, 1874a) (P2iBv2)
(PI. 1.11)

Reinecke et al. (202@gsirentamat iys e
Eocene angel shark teeth haveommoualGeysti e i avaife i lgarekitreetcat t sail
Squat i n@Wipnrkilmear , 1874a), whi2z®24 yfpreo 8 ptelréd menlsg icaam€meYpr esi an an
from the Selandian Orp Sand tMeansbyeart i (§H epaariesk g r mMadtOi50)n,) o(rei.ggi.n al
Wi nkl er , 1874a; Leriche, 19 0tbh e 119Wt6et iCams i (elMq v elDtdeb6dt 1866t e WNrob 4
1988&)quati naDat mess & s, 1889, | adnebsrchreikibeesda 1 mabdmal crown surface

Ypresian and Lutetian strSatbhar hars dcen@ail é £3i osnisz ealn dt eae t e rtyh asimze
pri,maand are more robust widdnta at ). c § cheatohd It & fh €T hee coinMdalrey pi t
specimen in our sampl e, | RSNBo Psd9P9v 88 ,fhmsl p seayretbesdef aard
fragile morphology, ISe a mptr h gnrammudc hs hnad rleo wt qpwarsds For an extensiv
S. c.r adscwever , as Squatinidsofprbeostehntspacvesythenseadati ve r ef ¢
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Sixteen specimens from theP ®Rs sCeh NG (aly NEHOMRENRO KAFBNR 5  ludbg P
| RSNB1OF2Q7 PF,esent dent al mo r&pthm»A @z9i es whi ch

mat ch the gener@adsicehaartmacttiesrarsrnotc sbeef

reliably assigned to the t woA nsoim gnla#ll o tsopoetn Rl Bk iRondirbgGt)roa tdiant ge
miss the necessary charactertilbaea i Wemmel s &rnnfdi gie relde fryhike e ipc 1

species. Therefore, they ar 20 k,efpitt @ xi tI602t §i pdearsn urs o Apgra ensi isghed s u8sdah
denot €dsiasrapm.t i Most of themexemgned R&ENB Pefigured herein
1072Q79P3,2.iBO0Opresent a coar sgRSNBbPabbOc)reootned i n t hGvelr9t h
ornamentation t@.anl amame ohiniseill & & ik é ek (Fi g. 2), represents
smasiclas edondary pitting typi cNolt oafy ntchiMas dkpdn@ir®s , nbBel gt ummhe
same ti me, do not showC.t hjeaefkiecAEt hoasghrrtehde siNoéwtighpdaiseoen i
These specimens are provisi@mnalmay il gfthbasedopemati esoimbnclidat lory
because it is still uncl ear swmethibhewr vahéadl di ahhadr emdaehxerf aslulb
the intraspeci fi c Cvaasriiearbapbbactitiggss od | .t ,h e2 nlo2ni,natltheesaingt eouppav
or i f they justify the er ecdtei cant t oN.b akileepup WMtot alx@mgeorsimret (10T
speci men (I RSNB P 10794, Pl .m&sildl) basphaetbatandstcauwrnwgddy, adi
crown and is too poorly ©pr eslTérivweds pteocialsl owasanornidginnalfliy ate:
species level. One specimen EdRISNBd P(HDGgBAGEl i Pfe Mehmdberis NPa
atypical €Casi ehabatngsvery I|sapagoeci, meme acdiufrfienrgs from t heN.earl y
3.5 mm in height, and havingearapiAsaxuioawn. 1F4Th beethswib
split crown are consider ed poatshadIloygidceael p e(rReri meetc kwi tet al | ar
p 72) and cannot be designaftiellermsamdrevemnleynwcei Z@d me nieavl s
new genus oOor some other taxomr.i Heinpgeal, tbhsp amar rtabnet t looéed €
the Asse Clay Member is alsoolieénted. oppnaddmenoinat urhe. di st

from the principal cusiMi pwamne,
Myl i dObptis N . pri miAgasisu « , 1843) has | arge
(PI. 1.4) Ol igocene (e.g. Leriche, 1910),

principal cusp and distal cuspl
Bat oi d dent al pl at es, similra&aibustto, mMBEBBpoR n1®€d9&nd Haewe di
traditionally Myleinobiad  Mtgiafsisaan,i a s

1843). Cappetta (2012), basecd otnl fthh&2 dlabRaPSNRAGE i hyRalLd &t
ornamentation, suggested an affiliation with the extant g€
Aet omyQaaemasn, 1908. However, ClPuped 2adi2adoRyvedt a&ksS St avy2oN
Eul er (2013) and Rei necke eeNyalaz2y(2024) not ed t he high
variability within the dentition of extant Myliobatid speci
the extreme difficulty of codlrhfei ded mnatsimo birdaercthi ffyaiumga iosfo ltahtee dV

myliobatid teeth. This particadnsdiesnttsal opl 2t6e,t dXRES.NBI P 1 G7 966X
five isolated | ateral My €& e tOb avderneme |t hSearnedf oMeemb edre naontde dt haes b as e
sp. A major revision of the (thnadiet if amal hyaink =0 enairude itmicd @ 3 @
probl em. hi storical collections studied

60 pisc. TERT. |

Nom Nobeclzrees ;:rznui(fé’;‘i

Terr. EOCENE

Etage BARTONIEN

Loc. _Z/Ede;-- gyer.ﬁﬂzgef/f
. Lericng 7903

FigurAem 4dppelratat 2Nott ooty cdVias dk eldRISNB (P 650) coll ect &d mbe o mat-bkRe dMerm
Heembeadi strict of BrusselsSchimegbalt EAp amd | abi al (B) views.
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Tabl &veerview of the Elasmobranch assemblages from the Wemmel Sand Me
Mal degem For mati on, mi ddl e Lutetian), based on Leriche (1905, 1906) ,

tl LSyozall yid
u
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1aas8 asSyp
&l yRSO y2[A
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WKeyOKam\lylGaraS 1 St X my pn o c
materi al Il isted by Casi er ( 1s9t6r6a)t aa n(dH etrhmea nma t 2e0r 1i @Gapl f pceohl sl ceBeat | egdin ab
Her man at Papenboskant in 1®e%8,0gfiicast Sstvudy pd QoemrsdquenThe,
identified taxa are summari ziend Tiarb|l EalRl e 2, taking into accou

the taxonomic updates comment efldvexintwd nt Seat aoe 4d4.ecorded from
The faunal assembl age of tiCéaWermnmvieanbe3gndl Meanbewhychal dg om th
16 taxa, 11 of which wer e | iEsitgehd boyf Ltelredscehe2q 198&%a WOONDE) abhndo:
were subsequently added by €C€886prrand 1h4 sarneonloigsrtaepdh hemr et Her
London Clay (1966, p . 273, ftiarbdte pluvb)l, iA deuletdihnor vagshd W\ ietéHgar uetim & rTya b
descriptions or fi guEest edos2t9gomadtll ttamal fspmci Be lfase of the
angugtNomf & Tavernelebmi He rtiteereil cdhsrithave been recorded in the
(Winkler Palll8erdr)hi ncéldomanwar W& mie | Sand Member.

Archaeomant aHemeraenn h olME&B% ;8 lpaagdd The number of taxa i n both the \
were described by Herman (19%h%, bh%8290f1982bAs §e o dracypneMd myper |
of t he Wemmel Sahep daanb eerh eactbinmé usfons. However, there ar e
sampling in 1976, Her man, n antaitreg i taHh e teaxkceenpt fimmml t pee aarswatadfor
of the teeth and | acking awarpemdonskaht camgathbbtefr¥yegmeshanhi
faunas, considered t he ass®@Weammabe Sathod b ed afustsoec h@lhaoyn omesmber s
Subsequent study, however, I(endh x h mmmt Do actoh rleecH ctphr e<w® ermmp)d earr et
materi al as reworked from uabeehtyi ng LUHideeitibGeaddomantdeaY parle s i wmi c
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cont ai nsSopudeyfpm&@maof t het mdtnhewisstmhal t he Atl antic Ocehbhsai stSappo
taxa recorded at Papenboskantr.opTihtiad ddcecarmripcanshai k edhsaegmtcit
due to differences in samplifhgr angitthhgpdbbhogiycs AmniBanpédreb onsekcaensts
0.5 mm mesh sieve was used, duwrilmogvi day ttihnee r( PcagBacrtam i mesd | vaa ds
smal | specimens (74% of the ttootaktnemberi ndfo teéeepmerar avakt es s
5 mm |l ong), whereas the matteemmér atruorne hiamtger i(cCaolmpaghloe c tli9 ¢
was | argely handpicked, favourTihreg Etl mes modlIrlaemacthi draumfa lodr g ehre
Interestingly, mo st taxa refEovmatidonf rhoans tmaeny Wepmel e Saind ¢
Me mber , which are-t pothedi hta&dab yomslvagmgset he Paris Basin (75%
tooth |l ength Hylpoadm)dusg kel ¢ eissaanidiss are recorded at Papenbosk
184Bpurol amfi&asaif é&iticdduds6 )gqurancdul wittuls t he fauna of the Sel s
(Bl ainville, 1818) and otherBasiam e( adpeanitalflryomt hbe mBagenmos
assembl age. This probably rdfelmpetrattehel araggei t ppeh edaasemoban
remains in the | ower member s)adkadlhet dvhd @dleagerkiedfotinmib818i1598 (tl reis
than one specimen per 20 kg (W dhikrhesrtva alr8o/Ribbp & 0 B o sLkeqg m &) ew h 81109
the recovery of each additi oMatlortyazxcomWa redf,e mlO@DOodarsg raowreiscsu
a tremendous amount of sedi megBtainville, 1818) ( Kemp et al
= An & A.,.tsttdurn
COND ¢} LK2Y2YAOS L t + S2 8y oA NS I-B}}‘gachu ézogxga%%ﬁgjl@g}\(%
NB a dzt U a southern North Sea were still i
The el asmobranch assembl age Aftrlamt P ap eOcheoasnk annotexadluysi vbhtl gui

consi st of isolated teeth oBEngbemsthhiChaandl ntea itthe stoantahwewl
appa.rentl.y accumul ated on the sqfeaf}\lzoor SEIN%Q%A“ i\lfékf n o
physiologic processes, essent %a Iy too T Senc
not fully grown shark teeth,A Imd)\mesveen nsshoWsonhat ea)tlsltelarsg
and probably more, dead ani mahe certoridlRdt etda xtao fthemf o hma tPiaop
this assembl age. $heema tarnirdadldeomgrm nofi nsmaildd!| e Ypil ewiean Btasg t om
teet h, similar t o t he si zededpiosstirtisbuafi on he n Notrhteh oStehae r B afsa
invertebrate groups (unpubl iGahpepde tdaat,a 1b9y7 6He rWaarnd,, cloBnle;nt Ndl
on in the Supplementary mat@Gapmeétta s&ehNsl ft, o 2x€3ud¥armt Den
selective sediment transport2@n@; swat dng,20469 gesStoinmeg dfeetbh e
action and I|ittle or no | ateerailiodisepl acemendatiThgsbaalggest
t hkande antoitrlei s |l ocality i s etrotala, bé8é&bB, depb®8terni]dtlbju,ta miha | e
formed slightly deeper, aloMdAgiabesi A awk 81U 8 Hhod(eXadaked |y, ubkdtId Bse
faweat her wave base. The r edturcietdy nsaamid efrr,act 8 Dhbh) ,asetwel) pe

the abundance of gl auceamiatien,8damutcohn i afn wAWadrddu,n isaCEfHp.stet ae i& N
and t he abundance of nummul98&®,s,whdarr a mormBatlgi wintihs tomil g

depositional moa e k-9 a@mise ente dg lAawsceco ndltaey Me mber , appears to be
and nummulites proliferate ihmsambheaesn wieplrted Srdinmemeé Isuwpe
and few or no turbulence, cotnoditthe@enwsp pwéib mdhatar Bametd navan hElomo
|l ower shoreface. the Hampshire Basin (Kemp et al
Me mber s of t he families t hPer iusptp eBad o8 sviinasm hat iPhae,s Basi
Dasyati dae, and small Car cha& hNonliff,o rin®e8sl,) . a rSeo n& ¢r leepresplpaectaiesa h |

in the assemblage and are-alglroiupdimaat iavies oo fh atvreo pbicoadt raantdi gw
temperature areas wi t h a psrteiflelr emneceed s f 6 ur tshhearl lcoown f wama& tr is o |

(Compagno, 1984, 2001; Carpenter & Ni em, 1999) . The
maj ority of the batoids of T®hé2¥ObE dzab\IZayg®e bel ong to the
my | i o b &taisfi cerrm baabtuinsd ant |l 'y present in the inner

neritic deposits at Egem, Thef st mabhggrtahpehirc pmefeesrte mad i 6w
shall ow marine habitats ( Reti miwacnkdee eantoitalee, b9 40 f Thies Aask
appl ieseudddbte osbGauptpietta & WRalpfenbd9B8aht (Wolvertem), 20 km
which is absent in the outerf onlelrawiing Lcoonndcolnu sdloanys :For mati on,
common at Egem (Reinecke elt. Tahle. ,P a p2eOn2b40)s.k a nMo setx cav at i on
Myl i obati for mes ar e al so betnhtehi ¢ i phedtat carnsd tnhoastt edviod evredi f
flattened morphology allowi ngetbeer ¢edafcdhemootmemsanhdesr om t
bottom envirGmameamsetf{ Fatry e mRt¢au tSicinlrar liys, al so true for
ext 8guatirea often found hi disitgudiinedmuhdedryei ar, sshnhdf consi sts

bott oms, feeding on a varietnevefr bmahl reocoerdéedbfadbmst @ingd 1.
bony fi sh, caught by ambush adattdahlk €eéag mo Crhaamallg nhboouirtzead fi
Mol | en et al ., 2v0alt6e)r. pSrmead d teoornys hsal @&rdkwsb,y bent hic batoid tax;:

represé@mysad ghlydousmiRhi zopr,i oanrbethont he -gg@fitnedi meea bottom sedim
presumably somewhat gener al issetvefread d emer iotni tsem@ap ebrpaaces li sy raa | pl rwe
such as bony fishes (Under wosohdarekts ,ale.s,s eni 1a)l.l yAsf eiesd i tnygp iocna |
Eocene selachian assembl agesopewnuletri pplree dsag @cisesandf pavlae @gige nt
AbdoupCappett a, 1980) coexitsatxead . undedi akendhl ¥y ntilgeiasttii ounss
presence oWatlearr gper eddpaetkoerlso tdaidklee s ol e oceanic taxon recorded
some pelagic Squalidae and Da3.atiTheaeel aismibibcraatnec ha dcaoctnanec e v
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Lutetian ti mes, the area noBdrh, af, Breussbilesr eMa&c ecte VR&lh @relc kiey h tal
tropicaftempewate shall ow sea,frwimt Wi rdtaesrtewi jitkdh e muedtchye til aéds. Pal a
bott oms and an open connecBuranmnxX., oFL78dep ©rycwagreapsh.i e Tdhhee Br uxe

pal aeontol ogi cal and sedi mentfoolse@gl e | taoindtestut ledssil Rge@ sMesu t $ haaus
sedi mentation took place alonged heenvli owredi nphionaatfice cvd d |l1geu Mia i be,l
main wave base, in an area wphtht pser ydoliowr g/eldi. med2/ bhu ppil tyl,e. 1
initiating the formati @maiam@adppetctuanulHat i d®760.f S®obacigEmsexouveal
gl auconite, fossilrischhelll ayerdss. (apde®nivemmudlui BBassin 882 1bHndpes)/ GCGe

4 . The strong similaritiesdobebmwe/elnss. 91906167 68080@S2@0 b r anc h
assembl ages of the Belgian, GhpmpshareHandd®&a@t wstMdda®niiee & tqis@ng g e s
that during the middle and | aesep Lcuetsetdieasn®l atch ese d¢rh@teard®s udta rteea
the southern North Sea were st#2.l interconnected and opened f
the Atlantic Ocean, not onl yCappetotuagh Ht he 2 Mosbrti Ed ibalimo parlas  k ivid pa@ o
sout hwestern English Channel . generum). In Riegraf, W, (ed.), Fos

5. Virtually all of the recpaees eldd2el|l asimbebnr,a Ba bk htugyx a Plexlii ssthe ¢
over a considerable period odaptpiemea,and. wer2e01re p oChtoadr ifahotrhyes h
Ypresian and/ or Lutetian depoElidssmoadcamshsi it heredlohr.t hi nSe@chBasia
Abdouni aChapeetnei@apNmddr,s 1198 lpaoiseveé st hyol ogy, 3E. Verlag Dr. Fri
biostratigraphic significanc®@appleia,g .o & aNolrfe s tDiA i ¢ dlrsé le.h 0 Ldeksu 1
strata. CertainCae®ipe rsapleati iessi WRDUgpfertoh €es (Eoc ne sMepd®rdieduirn gdewn B:
may | ikewise be |limited to then bdaes akr kpgarotep ofoot h®BerA8iakr eBleay
Member , pending confirmation. 107.

6 . Thexamienati os ohfi steri clCappreus @aumH. & Nolf, D., 2005. R®vi si
coll ections, whi ch wa s carri gdNe osuetl aavhitihi narnhief @ sweospee dw fBak B
present paper, revealNeod ot fat hdiehrd asimag | ¢u t odadortdht | Bt | etoiym | deesd
recovered from the Wemmel Samdt uMeemb es dEeL &eli gihgeu3ez,669c0ie)hces de
represents t he Nbt et y nocchcuusr Ck pmeptit @,f H. , GregorovBew Rsel&cAdant
Bel gi um. assemblages from the Oligocene of

7. Thi s study highlights t Neeu e sn eJeadh r Huocrh  fc@aru t Geoon ogwleenund Pal
interpreting historical el as neoskor @angHts5t9 pnsl:s/e/ wm i .coorlgl/ @ 0t 1 102n79 nj gapsa

hey were | ar gel yr ehpa nedspetinat& esieadt pd nuerd,er K. E. & NiTdrme, LV.wH.Nng (eMhs)i,n
taxa that dominate recent siewvedoascesmlifagkeks . Western Central Pa
chi maeras and bony fishes part 1 (EI

1 O1y26f SRASYSyla species identification guide for fis
2068.
The author s wi s h to expre@assierheEr, pyyae6t.i tdgdic@uiien i ctéhdrgoBep
Pal aeontol ogi cal Coll ection $®muiicees Od0fi Mub®ei Reyaht dBell Ige adne E
I nstitute of Natur al Sciences2gBrpussels) for providing acces:
its extensive el asmobranch cOulsliect i B.n,., 1Oh®tyud@ometeadlbpoi sysreantse fflo b
Taco BoMar ikeaGanevet, Jef DerRek gri gueand/l IMThomas Pdinssttiid®@st ®aocy an
Reinecke, for sharing their Wwabk usadileencédh onmaghutr el | eisndereBesligngiud,
gual ity of this wor k. Gunt hCaarsi &l, e @@mMmturti ® ®Wsi uodhed) adielsle ¢ o if sosron f i fso s
technical support and fShaegknBelalilgee sp?f Xx.k Lan df a tifthan idse®l.i eonmat i
refeoeaepgesj ect (Pollersp®ck & BSt ' atdibna tdie2 dt2 4r)oyfadr desas $ci ences n
access t o their exhaustive Me dsetd eld fngeme feanenbets Komi nfkd$ gkl E
chondrichthyans. We are al so Natduab twetde ntse h dppteln, Vad/ddez2nb &8 g h.e
and David Ward for the critiCasailerr,e&di ngoeswf FaenemMmaoatskesilptyi @m
hel pful suggestions. British Museum (Natural History), Lc
; . ; Cohen, K. M., Finney, ..C. ,20Q@i4b b arhce, I K
' dz0K2NJ O2YUNAOdz 2Y International Chronostratigraphic C

201 Bpi sodels92038h6t,t ps:// stratigraphy. c
PDS performed the taxonomic &habyssitss deClpatfh 20204l asmobr anch

materi al, coll ected by Jacgqgesmpabenroma FAID MNS.pleTB®B&S4 . Gantch| dewei.g e d.
the figures and pl ates. PDS amwdr ES. wAt @nntohteat manaesdr rilpltustrat e
| 3 ) known to date. Part 1. Hexanchi for
51FTalF @l AfloAf AGE Rome, FAO Fisheries Synopsis, 125, 2
Compagno, L.J. V., 2001. Shar ks of t h

Al studi ed speci mens ar e housesdtrianedo fcfait@al aguer eposhbok i ese

guaranteeiA®@er nhesiaf ekeapi ng anmdl lalveaidl, a brhd ciktey elt 0 and carpet s h e
other researchers for future dtamdi feer.mes and Orectolobiformes).

~ ~ ~ o Catalogue for Fishery Purposes, 1, 2
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