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SAMENVATTIMNG
Fleistooene vn Holeoene soogdicrfamma’s van de Masavlakic bij Risieetan {Medalal|

Dz Magsvilakee is en kunsimatig aongelegd gebied zan de Necordzeskust, ten Y vao Hoteerdam.
Mex het zand, it wour de aanleg van de Maasviakie werd opgezugen, kwamen ol lossicle pecrbilyl-
schen vam digren naar Boeen

D verznmelde zoogdiecfossiclen van de MMaasvlakre funnen, op grond van verschillen in
fossilisatizgraad en evoludestadia van de fossslen en de milievindicaties van de soorten, in drie
groepen verdeeld worden. Deze groepen vertegenwovndigen drie verschillende Eunas

Waid Farna [, roet emncmmidevfong van Lt 'v'l.urH" ol iy K uhiken Plasiosesin, swidl e2n nio-
dibula van Asupr andqua [Dloinville, 041} (oitgestorven ofter) beschreven.

Faura II hzef een Weichselian ouderdom en Fauna 11 20 Heolorene. De BMaasvlakee-fauna's
wourden voerpelcken ol e gocglicrbna-opecnvsdging wan de boring Soorlarad je Baelle

INTRODANCTION

The Blaaseluki: moan lﬂil'll:i:i"].' ritaiex] A []F:l:ll-l.‘.l-ﬁ?] ain the Marth Ses coaal, W ool Ratlesdam
wied aboar 10 ke WW of Zunrland. The sediments used were scrion-dredgesd from o noasimuom
depzh af H1 merres from areas 5 ard E of the bMaasvlakie (Fig. 1).

MNon-prafessional palacontologists, such a8 Mrand br RoerkhotT, have collocicd more than three
themganed mammslian il S e ssadizneans I!III'iIIH e guasl e yeara, TEn: Farwile wers: Gaenicl
alewngy the cnaan-line , washed mor af the sedimenta by waves and tides. The preseccatbon of the material
dlemansiraies that it ariginates from ke sucion-dredzed Maasclakee sediments and has nor been
wasked ashore from some reoecde Noch Sea Jocalicy.

The mauha oo e MMaaavlakie Deeias wee :1HIl|IH.I.'I:II woth thase ahisirmad in o ihe Swadand
lveahidlesa “hr&", sttiared sne: 10 kin 5 of rhe Waasdakos aiea. Ta (his area ibers Iz ne scidens
al tecranical disturhances. Therefnre similanties can be expecred between the fmenas fram the
hansvlakre ard chose from the Zuorland borehale.

Mot af the Maareiakte fosstls are fom farge mammals and moec of 1he Zuurland fossils from
el rmamenaly, thus bath lezlities il -|||i||1||n|r|n||:||r:|. clain i cach other

THE FAUNA-ASSEMEBLAGES FROM THE MAASYLAKTE

‘The coltenan af Massvinkre fraails conaizzs af vemaing of reprilss, flshes, hisde a5 grmall and largs
mammals. Also archeclogical finds are known [oom chis cality, Tnothia papsr wmly the small and
large mammais of Fauna [ will be discussed in decail because this is the mos imtereming Mo which
can be varrelved very well o Fauna 3 of borehole Enuerdand (<27 o -37 m),

The mmterial and on the Massviakie is very well proscrved and indicares thar Jl.ﬁn;"_'!,' any
rewiarkding of the material bad taken place bifode depaositson on the Maasvlakze, Mast of (b material



Fip. | Map sewwing the lncatean of the Maasvlakie area, borebole Zuarland, sml
the plares (=) wher: e sedisrents used lor the cremion of dee Elanndakne

weere sfsained by sustmn=lralgonog,

ia frugmeniary, cosed by the way in whech the fossiliforous snclumienin wer: ehitkined wsd cransporoed
tir the Maasndakre
The fousils shone @ large variatioon s the degree of mineralization. Based on this and en ihe

scrarigraphical rangs and jileeosabgeal indicarions of the epooss the Muassvlabic mamemalion
sescmblage can be silulivided into three groups, presumst s mepesent theee different Gsunos.

Fauna T
The material assigned o Fawoa | is heavily mimeralized and bas o dack brovn colonis,

Composition of Fusna [-
ningher al
deients
Calestr 6 )
Nemione dheasr Konmos, 19330 +
i |

Sarer [ropananinen] 5p.
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Fetvipie Kuagonice Kormos, 1954

M weenn Llincan, 1910

Mirzorps s, {munull speries)

Lirrer all. deiowpere wnin Heichena, 1909
Tragetheen racner Fiadwee e Waldbeim, TR
Aaswr avtigsa (Blainwitle, [341]

Ly fyr {Linnacns, [758)

Ashidirkaden mendonslic (Memi, 1823)
IAurrertinizas eliasous !-.-m!-__;::l,lﬁd:'u.l | Sekoroeder, 1905
Sor erafe Linnaeus, 1750

Haptaiolosur mavr Cusvier, [ELE

Cerpadner Jabifrans | Jecaaem, FHT4)

Cezrvidae mdei

(=1

R LA e il s ms ks L [ i —

=

Losedtivars swd Badentia
Shermune S rmedis [ Ead i elespnan— "1l lizeala ol this :..|.'|l|.'|.|.¢l have alxnit the siene dies as thase from

Tegelen (Ribmke, 1985

Mimomys rovimn (excioos vole— Lhe fossils have rocted, bypsodont molars witheat promicive charac-
ters suck as a Mimomys-island or 2 Mosomys-ride:

Tm:ganﬁﬁ.plm T [exline l.H'.H'.lI'r} I:_FJHH.: L, Fuee e Aazending 10 Mavhew |:.|!|'."."=:| the ewluatioe al
Fraganthernon duraing the Farly Plemocene sluows ove trenda:
<ineigars hemnime larger in oo section and
M3 ared p# exiend posteringdy and anterioriy respectively.

Ko of the incisars from the Maasviakee material berve a cross-meciion larger tkan the mean of b
Tegelen incisors and amaller then the moan of the incisors from the main faane of Bosbash, Based
om fhae 8 ocac e ospaiexl tha the |:l.l|,:|.||,|'i|:||u|-_|| Rl of the .Trﬁu'u.l'ﬁ.mu.n: Tlvie the Magavlakee ia
';]1|;|;'rrr||:|ﬂir|r|' Istiweratii abue ElEprE il the Tru;:ﬂd.'nrrl'nm [IRE 1] r|'-|';.Il;'|'.||‘:r! miiel Pl ashiarch

Tha pd from the Mazslalze shaws the presence of the ancenar extension, mentansd by dMavhews
[15%7H) as beaisg an sdvanced characrer. Tlowever. this characrer seoms po be l22g wseful as an indica-
tne of the svolarionary stage of Trogestenom cuvdan since it appeared to be present in the pd ram
thr: Middle Pleistocenes foona froen Mosbach, as well as, although in 2 lower percentage, in the Early
Fleistocens fauza from Tegelen.

Carmivors

LUtrzicine:
Pirmer all dbmmpers (esiine bear) (Plaee 1, Fig. 2-0ne of the traits in the evolution of bears | Cimer
gtmeren Ciovier, 1035- 17 deninger won Reichenau, 1904-17 speloms Rosenmiiller o Fleinroch, 1704
in rher increase of accessory tubercles oo the ocdusal surface of muedars, especially in the M2, CGoon-

= e mrie—==—= 1. 55

Plape 1

Figr 1. Thgumiderions cuied, upper jaw P4, M1 (R 128) {occhasal view),

Fig. I Lirrar aff. dooumperd, M2 (A8 2020 (nockousd view).

Fig. 5. Asmpr extigue, mandibuals pd, pd. mi [BM 2263 5. oocluel view, b, lingnsl wiew.

Al specimed from the Maasvlakee area.
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m u'rlh: I,H_'Hl' rruhm Praen the M:,m]uhl: -.-ir|-| I.|||n|f: fn‘!l'rl Tﬂﬁd_m ||‘|r_|vu bt thiose Troie the
Mamivlakie we more complex than ihe oned Trom Tegelen, identifed aq Do erevas By Newpon
(1815, The mnlars from Moshach (main faunz), wdentfed as L deiger have more 2ocessoTic
rabercles than those from the haasvlakse.

[t iz therefare concluded that the bear marcrial from the Massdakee is of intermoding age
berwesn thad Trom '|'-r.g1;||'rl wivel that lrcom the snein G of Meshach.

Mimnralicaes

Lairires
MAoupi aefigud (extno omer) (Flate |, Fig 53— Clawlees atters of the genue deayy differ frem the ottere
of the fLiba (R Logtrp i h:ll.rrnl; laranmd I:._"1_|_|:||;\-||_-u5:r¢1;| ruEb |ﬁ|..|ur|:. IHH:E_l. Oew cittr manddiila i the
Pelsaevlabone rolleriin |:|"'|il-|": | I F;“ ] = .1'.|||Iw|.'|'|| mlmizgt. The mT bins a I'I‘IJ-lJ-l‘I:I:f ||=I|l|;|"' talamid i
commpaniean with Letva (Tahle 10 The mambibola haz anly fwo fneaminas nienalia inseed of three
23 im Lara frg [ Linnaeus, 1738).

inl alwicrs il Laiia lutin

man mis = n

length 145 14.1 2.4 15X fi
lemgh ealemid &0 5.h 5.2 5.5 3
wadh raizond B3 | T b0 a4 3

it ilea mismidilacle I faira fum
Ay

[pib Ly min T r

lisighit beneath mnl LE. 4 198 It.3 12a b |

| wicltk hezeal ml R ] k.4 [ 1

Takie 1._Hl:ul|l.l.n.'rrrrlr'l un.m | and mandibicls of Ay ostgea and TLuts bebw from the Maansdakee (in mam)

Lrpta date Aoepr eetigus is only known fom Eoropean facnas of Flolsizinian or Saalian oge
(Willemsen, 1907 The danpr anbgen mandibale ol ithe Massvlakie shoald be moch older T i
aasigned 1o Fauon | oo the baals of the staie ol presecvation of e Tesil There an oo other el
froan 1B Adaasviake indicaring 2 Hokeiivan o Saalian age.

Frlidore
Lyux fme lyney— This species &5 assigned oo Fauna [ becauss it 35 not knowi froen Late Fleisocene
tanmas from other lombities in NYY Eorope. Lyex dmo ccours @ ather Tlelocene faunas in Burope
{Cilasan, 17T, bain thee preservarion af e Bl & oo similar e thar of the other fossils of Haloeene

apre

Frobescidea

Elephanmrirdas
Archidickodon meridienalir {extinee elenhant) (TPlate 2. Fig. 1) Mos of the elephant marerial from the
Maawdakes belongs to Memmadbur grimigenios | Blumenbach, 17990, Some molar Fragments, howrever,
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Bave the kow lasnmeclar freguency; thick enamel and low bypsodooty, characeers of Arohininkedon s
dintelie, Thie klemanCasin ik conlifmed ||:,I ihe furm ol the Platﬂ: tﬂrﬁningl .gﬂl}}_

Ferissodactyla

Rhinocerotidas
Ahiprrarkimur efrusswr Srachpopialer (extinct chinocerca) (Plae 3, Fig. 2)-The exing rhinoeems [
sirnwr [Falevmer, 159 can be divided into fwo sobspecies: L emens strasous (Falooner, 1859) and
F) irnsons ol vl (Bchrovder, THEL. The lner, ocourring during the lage Early and eady Mid-
dle Memmarene, had a larger skl and larger, oone hypaodoat mclan (Gwrin, TS0

The miensaremens, B F I TH h:.'pﬁm‘-:m:l:,-. al the walar o the Munssbukie oollectsn see mon
comparable o thase of the molars of £ swicws fockegbolo Aciodacivla

Hippoputamidae
Haftutarerans waagor [enresd Argpopedpmps) [Pl X Fip. 5} — fepreremsiicer af the praar Ffigfoposomar
eweuiresl i Wealaern Evrape dursp arerrul perceds ol the Pleistoerne:, Two diffcrent l:pm:i,e:: Biaive
Been recoguized: the larger B maie (% KL onigued) ad e smadler B assgemive (Faen:, 1984)

The meastaremeets feaim the Maosddakee Tneile O ME dexe, aeed culsid so: compancd with chase
uf both species of ifigtapatamyr and are more similar ro thess of i, s (van Kolachoen & Yervoor-
Kerkbod, in prep ). The scourrence of this species is restriceed 1o the lare Early and early Micklle
Pleisige e [Faure, [Hid4)

Saimlarc
e sorofe {pig) (Plare 2, Fig, 43 — Some arthe Tossl widars Ulreen the Maasvlakoe ice mtilid as b lomg-
ing 1o the Swidas have, eomparsd o the neadern S soele, & e erame] e ey bave oo
xooessoTy toberdes. The malors are more advanced oo the woalars of Sod sireer Memneghing frem
Tegelen which have less occessory tubercles. Some molars (eom Moshoch heve more socessneg
wbercles than those from the Maasvlakee.

Cier wilee:
Creablier Ity [extinet el (Paie ¥, Fig 5] — A small number of fussils boloag o a large deer.
Bazed on Ir'|l:'|l'|||:|-'|||:!|e;im|| vharaciess of 1 aodams e w-l_'ll-rli;l.'\-l,:l-upqﬂ erclasiyles], therse are identified
a5 il h'.l_."il'mh Crervidae anlet. — A mismbes af hl'rwlh.l rnaneralizem! lgils were .'::':'gl:lml L
belonging ta small and medium sized deer. They conld nat ke kdennfisd o apeeific level

Srrarigraphical position of Fauna |

The sizatigraphicnl position of the Massvlakie Fauna | is not easy 1o determine. This @5 partly doe
i ehe faet thae e lossds aoe nod Jeand dnosite b in suction-drecyped sediments,

Huwwewer, the occurrence of Prisspia saeparen, Mimesoer sevenl and Mrmersys sp. (=mall species) and
e abmenee of Afirams (Adsghainyr) ndicate o [ate Eady, or early Middlc Flastoerne age.

The siratigraphical g of £ dangania iz restricted o the Eady Businson e the Templombhegy
Phasi of 1he: Ead v Fiibsar |:.I'I-|"||r|||"|"I [958 [oda ankesran Troom K the Cirinsrian auna of West
Runmn (Sruarr, 19820,



T

The= srnall Adimos was mast probably exciner in W Furope alveady befors Tnierglacial BTT af
the V'Cornmesian Complex™ W (ANsgdeiomsr), knoan from borehoke Zuurland belew -3, 75 m, from
depaosits dated 25 VWaalian or alder, was extnet before ihe Baeclian (van Kollschaten, 1987, 180483,

Mosl af the large mammals of Fauna | from the Massvlakie have sn evolubivnary mage
mlermediaie in betseen hai of the Exarly Hleishenrae |:.'|'i|; iurl] murnmnala I'|1|||:."|'-|_-Ig1_'||_'r| arwl the: bl -
il Plesstioer ine: |:|.Ht|_' Lirmmendn ar Elsicnan] ancs lrom Mloshuach

The preseace of e g, P pfelamas mys indicates tlan Tauna 1 reflecis a fauna o as interglacial
petiod. The scratigrapaical rangs anc 1he evoletionary stage of the species of Founa T indicate thar
this pericd shoald be vounger than ihe Menagpian znd alder than [nterglacial I of the “Cromeran
Complex'’

Fauna 11

Tha: fl_ln:pl- au:nm:ll (&1 Fanrm 1T e zas ananan ullzeed ared haws: w |||_l|'|||'r sl tban ||||:+|: all Fuwna |
Compasition of Fauna T1:

Ssermoghiley of ouaitlang Pallas, 17949 engiailed sashk)
Coroieha cosvaie shvioe Dlaldfus, 1052 {rave hiveeiial
Pennhera fro apetiea [orohiluss, JBLL) {Lave lion)
Marenther grrmamin [ Blosiloch, 1700 PETPETITER Y |
Corivaanky sigmaesr [Blomenbuch, (799) [iadly rhiverms]
Megelogaes: ppanians {Klumenaach, 1800) igiant depr)
Harmfe ieandar | Linnossuy, 1755) | recndeer)

Hrwe frrercer Hujum:in. JHET [ =it lnsni}

Fauna IT consisis of spacies sach as Mammuthes prmoomian, Coelsdonfe aefigoetts and Saagnfer
farangdis, indicaring a cold phase with tundra vegetaticn. Thie fauna is coreelxted with che Weichselion
berzanse of she svaluticoary stage of the modars of A prmipemrvr. Also che aresence of M tarmaalis,
whuh is until pow nol kowwn oo be Saabisn o The Molbedsnds o England, ndiesaces s
Wilchsudian age

Foniem 111
The mmateinal belangeag 1o Fauna [ e dightly sooseralized and has a light brown enloais.

Mai 2

Fig. [, drcledizovdan ssormadimats, moloarlrug [RBL 515) poccliesal view),
Fiag, I. Mhivesrbienc sirasme racneaidalor, M1 (R 5335 feechoal view],

Fig. 5. Jiiphapotamur llu!_l'p-r. Comnp. (R0 BO0T.

Fig. 4. Hegpapetamur magsr, md (BT S0 2. occlusal wiews, b, antemor wew
Flg. 5. Swr serafa, M3 [RA £31] {occlusal view).

Fig. 4. Chnmte fafume, md (RM 910) o lingnedl view; b, Dabesl wew.

Figs 1-5: nanzral size
All specimeens fram the Maasvakes area.
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L omoposition of fanna [11

Howogn mfiems Tinnaeus, 1738 {mam)

Enasas surgpasc: Linpasue, 1733 rhedgeficg
Sores enansar Linnasns, 17590 [EmEmnin sl
.'-'bn_p_ﬁu!!tn Pesaga, 1771 [wirer ahres)
Cilnruineps planeiw [Hefreber, |THID [hunk k)
Arsiads deeverirtr [ Ldonpewes, 1758 {Wiler vele)
Al seron s (Keveerling & Hlosius, 1541) e e
Afigrwitur grveler [Pallas, 17710 femmes vede )
Shgmstur agreriie [Linnacue, [761] [ ehorm-radled woley
A poderias pvetinys (Linmacas, LY50G {vemod mnguse)
Ao minstas (Pallas, 17713 (harves mouss)
Legar nwrparus Fallas, 1770 [haizi
I':u.rbr_llau'r | aniiares, | 70K [l y

Cangr fupur fomiiany (Tineacns, 1738) |'|:|||g]

Fotrg faomm (Tinnaeas, [75R) {oirar]

AMerwer mater [Linmasus, 1735 |mareer)
Falaries patsriss Linngeus, 1738 ipodecar)
Mk oo Lilisisciis, 1750 Tweancd}

Mirals minen Linnaeus, [TOR {meaarh

Frkr aplperirar Bohreher, 1777 Ty

Eauss pobadiar Tinnasas, 1750 ‘horze;

Sur wefy Lmnaeas, 17450 i pig)

Aiver adoes | Lannaeus, [75H) relh]

Clopae sty Linmass, 1775H [rend clerer]
lakmeiur prpraalicy Linmscus, 1755 jroe deer)

Bar gramipeune Beojaomos, 1837 tangrochs)

Lo tesisd Linogsus, 175 |

han araes Llinmeens, 1733 |:7‘Hn]|:l

(aagme Airems Ldaniarags, 1708 e

Fannn IT1 is divminarsd by donessicared species soch as cowes, aheep, snare and degs and 15 thene-
Il'l.l'l_' |||||.I|:] ad Hidhwemne, Tha: ]i.lp;r nul:llhl:.l il ﬂ:‘fhunulu_u.il.nl ﬁlll,.l.'a are T |1|r BRI l|_|-|'.|||||!.

Frasils af naarine marmimals hove alss been faund ar the Maoosslakis, The foesils aee elennifisd
ar helnnging ta:

Fhaocidae (reale)

Pl sfwliso (Linnasgs, 175997 (haraour seal)

Maiicivenur grppar (Pabriceaid, $701) (HEEY o uliasdne meal)

Pl [P by (Schecher, | 775} {rimped sl
Phootenidan (porpedsce]

Flecsma piocamy | Linmasus, 1755] {ComAMmoT porpois]
Delphisuedioz [dhulphizis)

'rurr?q.r ermaaig [Mrrlhl.gu:. FHITY [fnfle-nneed dalphis)

xipdinger deihi Linrcasus, 7053 [zommmon dulphin
Bomndimbdne [innrted whales)

Jdfsmdse mamcrss Linoaeus, 1730 | narwhal).

Thie fomssils of Aomedap menoderas show o rather advanced degres of minesralization and are, acnond-
ing 1 van Bree & FBosscha Erdbrink (1207), posshly of Labe Eemian age.
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The degres of mineralizorion of e nther marine mominalion fossls is comporahle oo thar of the
recnains of the species assigned to Fauna I They probabiv date from the Hodacene.

CORRELATION OF THE MAASVLAKTE FAUNAS WITH THOSE FROM BORING
AULIRLARLY

The sectiments used o creade the Maasvlakor originate From the sane ares o= where the Briclle and
Luarand burebales ane located (Fig. T Vhere ane ne chporcant geelogical desiarbanoss moibal arcy
and thercbar: similarities betseen the Maasdakis Bnaz aod those Tnoan beschiole Zourdamd can b

(LS 1l

The amoll mamimals of Fauna T of the Massvlakee ore comparable 1o Faana 3 of the Zoadand
heerehiede. Tanne 5 ia correlared with the Templembegy Phose of the Early Biharian ilate Early—eady
Middle Pleisiorene) (van Folfschoten, 18683, In both faunas the small Mimesyr species and the
advanced Luger Meeames sevime are preseol and v (Afigshaieaer] i abieni

Fawora |l mos pr_lh._-ula_"_\.l vrigimabes froon Ul Winchgelinn |:||:|||r:-|ilp al the DPwonde Farmatsain
['i"a'l'ir'l'lll'h.-ul:. dermomateater ] me il Eoorbaned Bawelinds betweer 22,50 amd 2359 m ['F.urgr.r, 1008
mied aheuld B correlated 1o Fauma 5 freen horshnds Zomecdand.

Faiiziiie TR (ivsnnn abee: Wl aaselakee ulllgiuuh-.-. |'|l:':|-l'.l.lld dr kil Troin sedinvenss of the Wesiland For-
isatinn. The apper pare of the secrion of borehole Zowrland (000 o 22 450 m), with Fauna 1 and
2, consists of sedimenis assigred oo che Westland Formation whach dates irom the Holovene

DEECUESIN

The Magavlakie Fauma Lis corelasd o Fauaa 3 ol borehole Eoadaond 227 16 07 m) Lanh indicaring
HOHEE FUET thar Lin- MI':IHII:HU and ol thois Teoey HIHI_‘iH-I 11wl thee o r e e ﬂli-llli'lli‘::ll."

1ha: remaine ol Snarlane] Faoon 5 anmllected Goam sechmmesins uugl'.tl.‘l Lt the H::'fll.':lhl!":-'&'ﬂﬂ'l’.
Favimation depraiterd diring the Lare Fleisrnesne (Burper, D30A] The fossils shnale have been
rewnrksd fram alder deposire. The eorrelation bewesn Fama T from che BMaasvlakte and Swedame
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