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Foss i l  echinoderms were given considerab le importance by Desor ( 1 84 7 )  
among his arguments for establishing the Danian a s  the uppermo st stage 
of the Cretaceous System . They have continued to be emphasized during 
later discus sions on the Cretac eous/Tertiary boundary and the affinities 
of  the Danian . According to Niel sen ( 1 9 1 9 ) , the crinoid Cyathidium 
holopus , togethe r wi th the Stylaster ida , formed a modern element not 
belonging to a Me sozoic fauna . On the other hand , Ravn ( 1 9 2 5 ) 
cons idered the Danian echinoderms to form a distinctly Cretaceous 
element of the fauna . 

Today such argument wi l l  hardly be cons idered relevant , and there i s  no 
accepted codex on the fixation or change of a stratigraphic boundary . 
But we may stil l ask : How is  the Cretaceous /Tertiary boundary reflected 
in. the evolution and di stribution of echinoderms ? This  que stion may be 
i l lustrated by Table 1 - 3 , showing the fos s i l  record of all genera of 
crinoids , asteroids and ophiuroids found in the Maastrichtian , Danian 
and Paleogene as we ll as genera presumed to have been there s ince they 
are recorded on both s ides of this interval . 

When the genera o f  erinaids and asteroids are cons idered ( Table 1 - 2 ) , 
it is quite obvious that the Maastrichtian/Danian boundary is  of minor 
influence to thi s  echinoderm fauna . The echinoderms form a very common 
faunal element on both s ide s of this boundary , and virtual ly all genera 
found in the Maastrichtian are represented by closely allied spec ies in 
the Danian . On the other hand the Danian/Selandian boundary is 
distinctly reflected in the evo lution and distribution of the se 
echinoderms . The rich fauna o f  echinoderms is abruptly terminated at 
the Danian/Selandian boundary , not only in northern Europe , but 
universal ly . There are a few , uncertain survivars in the Selandian o f  
Denmark , but they may we l l  b e  redepos ited Danian specimens . A unique 
locality where several Danian survivors , including same echinoderms , 
are found i s  the Vincentown formation in New Jersey , which has been 
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Tab le 1 � 
l1l 

·.-i 

Crinoid � .j..) genera .j..) ..c: Q) 
rn u � 
l1l ·.-i Q) Q) 

pre sent 
l1l ).j � 01 � .j..) 

XX = � .j..) l1l o Q) � 

pre sumed 
l til ·.-i Q) 01 Q) p p = Q) l1l � .-l o u 

only Vincentown 
� l1l l1l m Q) Q) 

vv = p. � Q p. z � 

Austinocrinus XX XX 

Jaeke Zometra XX XX XX 

Amphorometra XX XX XX 

PZacometra XX XX XX 

Nie Zsenicrinus XX XX XX p p 
Serniametra XX XX p p XX 

Bourgueticrinus XX XX XX vv 

Cyathidium XX XX XX p p XX XX 

ChZadocrinus XX p p p p XX p p XX 

Isoerinus XX XX 

Monachocrinus p p XX XX p p p p XX 

Dunnicrinus XX 

Doreckicrinus XX XX 

Isse Zicrinus XX XX XX XX 

Hertha XX XX p p XX 

Demoerinus XX XX XX p p XX 

Metaerinus p p p p XX p p XX 

Bruennichometra XX 

Bathycrinus XX p p p p XX 

Cainocrinus XX 

Vicetiametra XX 

Microerinus XX 

Canaerinus XX XX 

Discometra XX XX 

Canametra XX XX 

PaZaeantodon XX XX 

Himerometra XX p p XX 

N ernaster XX p p XX 
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Table 2 s:: 
rtl . -.4 

Asteroid 
!-l +-1 

genera +-1 .r:: <11 en () s:: 
rtl -.4 <11 Ql 
rtl !-l s:: Ol s:: +-1 

XX = present � +-1 rtl o <11 s:: l en -.4 <11 Ol Ql 
p p = pre sumed <11 rtl s:: .--1 o () 

!-l rtl rtl rtl Ql (]) 
vv = only Vincentown p.. � Q p.. z Il< 

Arthraster XX XX 

Metapaster XX XX XX 

Aspidaster XX XX XX 

Chomataster XX XX XX 

Valettaster XX XX XX 

Stauranderaster XX XX XX XX 

Coulonia XX p p p p XX 

Lophidiaster XX XX XX XX XX 

Py einaster XX XX XX XX XX 

Ophryaster XX XX p p p p XX 

Teichaster XX XX XX XX XX 

Astropecten XX XX XX XX XX XX 

Cal liderma XX p p p p XX p p XX 

Hippasteria XX p p p p XX p p XX 

Paragonaster XX p p p p p p XX XX 

Henricia XX p p p p p p p p XX 

Sphaerodiscus :xx p p p p p p p p XX 

Linekia l XX p p p p p p p p XX 

So laster XX p p p p p p p p XX 

Odontaster XX p p p p p p p p XX 

Asterias XX p p p p p p p p XX 

Benthopecten p p p p p p p p p p XX 

Recurvaster XX XX vv 

Cerarnaster XX XX XX p p XX 

Pseudarchaster XX XX XX 

Echinaster XX p p XX 
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Tab le  3 c: 
Cll 

. ·.-l 
Ophiuroid genera l-1 .j..J 

.j..J ..c: Q) 
Ul o c: 
Cll ·.-l Q) (!) 

pre sent Cll l-1 c: bl c: .j..J 
XX = 

::8 .j..J Cll o Q) c: 

pr e surned l Ul ·.-l Q) bl Q) p p = Q) Cll c: r-l o o 

only Vincentown l-1 Cll m Cll Q) Q) 
vv = p.. ::8 Q p.. z ø:: 

Ophiura XX XX XX XX XX XX 

Arrrphiura XX XX XX XX: XX XX 

Ophiomusiwn XX XX XX XX p p XX 

Ophiacantha XX XX XX p p p p XX 

Ophiocten XX p p p p p p XX XX 

Ophio lepis X X  p p p p p p XX XX 

Ophiotrix XX p p p p p p XX XX 

Ophiocoma XX p p p p XX XX XX 

Ophiopeza XX p p p p p p p p XX 

Nullarrrphiura XX p p p p p p p p XX 

Hemieuryale XX p p p p p p p p XX 

Asteronyx XX XX p p p p XX 

Arrrphiophiura XX XX XX 

Stegophiura XX p p XX 

recorded as Upper Paleecene or Landenian ( Loeblich & Tappan 1 95 7 ) . 
Several new genera , mainly Comatulida , are found as uneomrnon Tertiary 
fos s i l s  scattered in southern parts of Europe and in a few North 
American localities , but they never again became a common element in 
the fos s i l  fauna . It is very natural , there fore , that in 1846 Desor , 
the prominent echinoderm special ist , classi fied the new stage , the 
Danian , as the uppermost Cretaceous . The post-Danian boundary is  
reflected in  the echinoderm fauna in  a simi lar way as  the post
Maastrichtian boundary is  re flected in the cephalopod fauna . 

It  i s  also seen (Table 3 )  that all the ophiuroids are recorded under 
the name of recent genera , and that no evo lution of ophiuroids i s  
reflected . Thi s  does  not prove a very c lose relationship to modern 
ophiuroids , but is s imply due to the faet that a reliable determination 
of genus is seldom pos s ible on the bas is  of the few Cretaceous and 
Tertiary fragments of ophiuroids preserved . The empty spaces  in thi s  
table are due to the very few records , some o f  them based on a single 
fos s i l  fragment . The false or fai ling conc lus ions from this  table may 
be a reminder for those geologists who consider a cerreet determination 
of fos s i l  genera to be of no importance in stratigraphy . 
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Table 4 . . s:: 
� � s:: fiS s:: . .j.) .j.) fiS ·.-l fiS s:: 

Crinoid species in Denmark 
� Ul Ul ·.-l s:: ·.-l fiS .j.) fiS fiS s:: fiS s:: ·.-l 
Ul fiS fiS fiS Q fiS s:: 
fiS � � Q Q fiS 

pre sent in Denmark 
fiS Q) Q XX = � � � � r-l � l 

?? uncertain ar redeposited 
l Q) Q) Q) 'tl Q) .j.) 

= Q) � � � 'tl � Ul 

not in Denmark 
� o o ·rl o 00 = ø. H H � p.. 

Austinoerinus bieoronatus x x 
Bourguetierinus brydonei 00 XX 
Demoerinus dubius XX XX 
Plaeometra latieirra 00 00 XX XX 
Nie lsenierinus agassizii 

J XX 
Bourguetierinus tenuis ' XX 
Hertha pygmaea XX 
Isse lierinus buchii XX XX 
Isse lierinus ste l liferus XX XX 
Isoerinus laneeo latus XX XX 
Bourguetierinus eonstrietus XX XX 
Bourguetierinus hagenowi XX XX 
Amphorometra eonoidea XX XX 
Hertha p Zana XX XX XX XX XX 
Hertha mystiea x x XX XX XX 
Demoerinus gis leni XX XX XX 
Bourguetierinus bruenniehinie lseni XX XX XX XX 00 
Nie lsenierinus rosenkrantzi XX 
Monaehoerinus regne l li XX XX XX XX 
Cyathidium ho lopus 00 XX 00 

. Doroekierinus mi liaris XX 
Bruenniehometra parvieava XX 
Doreekierinus eonvexus XX XX XX 
Nie lsenierinus fionieus XX XX XX 
Isoerinus divergens XX XX XX 
Isoerinus eehinatus XX XX XX 
Amphorometra semiglobularis XX XX XX 
Isoerinus eampanularis XX XX 
Bathyerinus windi XX XX 
Isse lierinus paucieirrhus XX XX XX ? ?  
Bourguetierinus danieus XX XX XX ? ?  
Demoerinus maximus XX XX XX ?? 

Jaeke lometra faxensis XX 
Bruenniehometra daniea XX 
Amphorometra bruenniehi XX XX 
Bruenniehometra granulata XX XX 
Isoerinus langus XX 
Nie lsenierinus obso letus XX ? ?  
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Table 5 . . � 
� � � rø � . +l +l rø ·.-l rø � 

Asteroid species in Denmark � Ul Ul ·.-l � ·.-l rø 
+l rø rø � rø � ·.-l Ul rø rø rø Q rø � 
rø � � Q Q rø 

= pre sent in Denmark rø Q) Q 
XX � � � l-l M lo-l l 

? ?  uncertain o r  redepo sited 
l Q) Q) Q) 'O Q) +l 

= Q) � o. � 'O o. Ul 

not in Denmark 
H o o. o ·.-l o. o 

00 = r:t. H ::J H � ::J r:t. 

Metapas ter tumidus XX 

Chomataster spenceri XX 

Ophryaster magnus XX 

Pycinaster rasmusseni XX 

Metapaster undulatus XX XX 

Recurvaster radiatus XX XX 

Teiahaster favosus XX XX 

Chomataster wrighti XX XX 

Stauranderaster mixtus XX XX 

Lophidiaster pygmaeus XX XX 

Chomataster acules XX XX XX XX XX 

Va lettaster oce Uatus XX XX XX XX XX 

Metapaster poulseni XX 

Metapaster laevis XX 

Py einaster c rassus XX 

Metapaster kagstrupensis XX 

Metapaster spenceri XX 

Teiahaster anchy lus XX 

Stauranderaster pyramidalis XX XX 

Metapaster p lanus XX XX XX 

Stauranderaster mi liaris XX XX XX 

Stauranderaster speculum ·x x XX XX 

Lophidiaster punctatus XX XX XX 

Vale ttaster granulatus XX XX XX 

Recurvaster mammi latus XX XX XX 00 

Metapaster e levatus XX 

Metapaster maculatus XX 

Cerarnaster granulatus XX 

Teiahaster retiformis XX XX 

Pycinaster danicus XX XX 

Py einaster cornutus XX 

Metapaster carinatus XX 

Cerarnaster dividuus XX 

Pycinaster rosenkrantzi XX 

Astropecten postomatus XX 
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Tab le 6 . . s:: )..j )..j s:: m s:: 
. +l +l m ·.-l m s:: 

Ophiuro id species in Denmark )..j Ul Ul ·.-l s:: ·.-l m +l m m s:: m s:: ·.-! Ul m m m Q m s:: m :E: :E: Q .Q m 
present in Denmark 

m Q) .Q XX = :E: )..j )..j 1-l r-1 1-l l 

uncertain or redeposited 
l Q) Q) Q) 'O Q) +l ? ?  = Q) � O! � ro g Ul 

not in Denmark 
)..j o � o ·.-l o 00 = ø. ....:! ....:! :E: ø. 

Ophiura substriata XX 
Ophiamusium subcy lindricum XX XX 
Asteranyx arnatus XX XX 
Ophiura hagenawi XX XX XX 
Ophiura serrata XX XX XX XX XX 
Ophiacantha danica XX XX XX XX 
Amphiura senanensis XX XX XX XX 00 
Ophiamusium danicum XX 00 

Echinoderms have been used as index fos s i l s  in the biostratigraphic 
subdivision of the Danian , and to same degree in the Maastrichtian . 
(Nielsen , 1 93 7 ; Rosenkrantz , 1 9 3 7 ; Rasmussen , 1 95 0 , 1 96 1 , 1 96 5 ) . They 
are common foss i l s  in almost all facies and leealities of the 
Maastrichtian and Danian in Denmark and this , combined with their 
restricted stratigraphic distribution and easy distinction , makes them 
useful in a subdivision of the Maastrichtian in two biozones and the 
Danian in three or four biozones . Table 4-6 show the fos s i l  record of 
all spec ies of  crinoids , asteroids and ophiuroids found in the 
Maastrichtian and Danian of Denmark , arranged according to their first 
appearance . 
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