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Marginal dentition and
multiple dermal jawbones
as the ancestral condition
of jawed vertebrates

Valéria Vaskaninova'?*, Donglei Chen’,
Paul Tafforeau®, Zerina Johanson®, Boris Ekrt®,
Henning Blom’, Per Erik Ahlberg'*

The dentitions of extant fishes and land
vertebrates vary in both pattern and type of tooth
replacement. It has been argued that the common
ancestral condition likely resembles the
nonmarginal, radially arranged tooth files of
arthrodires, an early group of amrmoured fishes.
We used synchrotron microtomography to
describe the fossi dentitions of so-called
acanthothoracids, the most phylogenetically basal
jawed vertebrates with teeth, belonging to the
genera Radotina, Kosoraspis, and Tlamaspis (from
the Early Devonian of the Czech Republic). Their
dentitions differ fundamentally from those of
arthrodires; they
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placoderms (basal jawed vertebrates) in the
Early Devonian of the Prague Basin, Czech
Republic: A new look at Radotina and
Holopetalichthys
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lentition types among gnathostomes. The images represent schematic transverse
ate complexes, except for that of CPW.9, which represents the prenasal region.
matic images are noted in bold. For strict consensus phylogeny, see fig. SL. The
eichthyan reconstructions are based on (2, 9, 27). The division between stem

(2, 9,27, 28), which resolve Lophosteus as a stem osteichthyan and Entelognathus
gnathostomes.
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Nejvyznamnéjsi lokality ¥ takika véechny 1972-2022
Srbsko-Chlum 7: Srbské komin s nekompletnim faunovym
Srbsko-Chlum 7B: Posledm’ dém zdznamem o
KarlStejn, Skalka nad Cihovou
Hostim, jesk. Nad Kacakem Srbsko, Barrandova jesk.
Sv. Jan p. Skalou, jesk. Za k¥izem Srbsko, jesk. ve sténa na BFici
Tetin, jesk. Martina - vchodové profily Srbsko, Kodska jeskyné/Capus
Tetin, jesk. Bisilu Srbsko, jesk. 1504 v Udoli désli (Matousek)
Konéprusy, Kotyz, jesk. Axamitova brana  KarlStejn, jesk. Kostelik
Konéprusy, profil Kobyla-zapad Bubovice, jesk. Arnika
Ménany, Skalice profily A,B,C Tetin, Kubrychtova jesk.
Vinafice, Bacin Tobolka, Tobolsky vrch Sisyfova propast
Vinatice, jesk. Zelezna Konéprusy, Kobyla, Chlupacova sluj-Vestibulova
Praha, Prokop Basta Konéprusy, jesk. Za hajovnou

Srbsko, jesk. Propadla, Praha, Prokop koupalisté
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s prekvapivymi nalezy treba vsak pocitat i v prfipadé na prvni pohled
bezcennych orientacnich odkryvl —
(Kubrychtova jeskyné: hnizdo sovice snézné — glacialni spol. extrémni diversity )



Clenity reliéf Ceského krasu a mimoradna kombinace mistnich
disposic (srv.: Tetinska rokle, pramenisté, jizni svahy, niva
Berounky) — klicovy zdroj vysoké beta diversity a koexistence
forem ruznych narokd — v glacialu i nyni




Skalice u Ménan — doklad mesolitu (@)z Ceského krasu,
V primeé superposici

1997

veétSina mocnosti
serie: starsi
holocen, konec
glacialu




2014, 2015, 2016 -

rozsSireni sondy, odbér velkoobjemovych
vzorkl — vyplaveno ca 4 tuny sedimentu,
zpracovani probiha

- bohata fauna nejstarsiho holocenu
m.j. velké ohnisté s mesolitickymi ustépy




Mé&nanské jezero pramenisté: 7 m vyhled az
vapnité slatiny ku Praze

pohled ze Skalice u Ménan
- jak na pocatku holocénu
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Konépruska oblast
zdroj nejstarsich dokladd mladsSiho kenozoika

(Neogén+Kvartér)
Ceského krasu




Cerveny lom u Suchomast: 1980 - nejstars$i doloZena
fauna: zacatek mladsiho miocenu (MN10-10 mil let)
— pres 60 druhu ruznych obratlovcd (Suchomasty 3)

Image 12011 GEODIS Brno ¥
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Ménany - Novy Homolak

Serie novych dokladul pliocenniho a
staropleistocenniho stari ziskana v poslednich
1 desetiletich z fosilnich vyplni vertikalnich dutin v

\\' - lomu Novy Homolak




Ménany 3 — bohatd fauna stfedniho
pliocenu
(MN16 — ca 3,4 mil let)




Ménany - Novy Homolak

. Fosilni nalezy v jeskyni Nova Panama
&0 —zdrojem ca 15 cm mocna poloha ve vyplni vertikalni prostory
v ca 10 m hluboké $achté.

Poloha objevena diky pozornému postupu speleologické

explorace
Fauna datuje vyplnéni kominu a fosilisaci jeskyné




Nova Panama staropleistocenni unikatniho slozeni

Desmana therm ; o Microtus hintoni

prelomovy
usek

Q1/Q2

1,2 mil. let




Early / Middle Pleistocene
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Early-Middle Pleistocene
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:L Biharian / Toringian
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what all happened
during EMPT?

which were biotic
correlates of EMPT ?
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European mammal
biostratigraphy
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Cesky kras: klicové doklady EMPT

Late Biharian (Q2)
sequence of

17 layers
(Fejfar 1956 etc.)

enormously rlch
In fossils:

MNI > 12.000 Fad

e




destroyed by
guarry in 1960
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Konéprusy C718 - Fejfar, 1966:
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Cave C718 : a course of a Q2 glacial cycle "vole-
spectrum” in the unique sequence of 17 layers

1 i1 L] 11
nua) shwolldq
U | || L1 ||
o T 1T 11
siedoasida '|d
g R -
1uiaes sAwowny
E};& I [T (T T T
\\\\§
A
3 | Nl
; xAuojsoiaiqg
Ao Attt
snwway
'ds sowwe T
|
welipnuys _ a |
e sapiojebaib 'g
LLLLLELLL AL T
saplojeale ‘d

mmEo%o.a_wmg ‘W

ZA

\ snuijense ‘W

SRRRRARN
0 W W w O T T T T

/ % AR

l| H

Fejfar (1956,
1961, 1966,

1978 etc.)




Horacek Cave C718 (Konéprusy): Soricidae (n=1053)
(1985)
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Konéprusy: nové vyzkumy ( k otazkam EMPT)

podrobné analyzy fosilifernich vyplni jeskyni Na Zlatém koni

(celkem vyplaveno a paleontologlcky zhodnoceno ca 5 tun sedimentu)
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Konépruské caves:
several fossiliferus
horizons separated by
thick flowstone
(interglacial) deposits
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Cesky kras: klicové doklady EMPT

------
----

Chlum 4

near Srbsko,
Bohemian Karst

river terrace 80 m

Berounka river 210 m a.s.l.

AR
ma.s.| 238

Komplex sedimentarnich sérii a jeskynnich vyplni
4. sluje na Chlumu u Srbska

4.sluj (Chlum 4S) klasicka lokalita staropleistocenni fauny



Chlum 4 — sedimentarni sled 3 glacialnich . .
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Horacek et al. (2016):

river terrace 80 m

4X (4X0-4X3): MIS 22
diversified communities
-1 M.hintoni, rattepoides,
.4 arvalidens, coronensis
“f etc.incl. M.savini,
D.savini, Lemmus,
S.minutissimus (FAD)
P.lenki, Desmana a.o.

2017 - 2019 :section
(X0-X3) deep base of
the fossiliferous
sequence
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Berounka river 210 m a.s.l.

Sedimentarni komplex Chlum 4: slozita vypin skalniho
amfiteatru narazového brehu Berounky, 80 m nad dnesni

hladinou
ustup reky (base komplexu) = MIS 22, povrch komplexu = MIS 14
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cyklické zmeény struktury spolecenstev:
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Ochotona - ' .
CZ EMPT . Dicrostonys simplicior Microtus gregalis
. ! Lemmus/Myopus ' M. hintoni-gregaloides
sites L} ¢ M.arvalinus
)
9
. 10
[~ 8
4
] & 5
6
7 2 :
- 1
WU BV VMWL UL ! ; . )
xaTE ARNZE s & ! 1 M.arvalidens Mimomys savini <",
3 e gu=23eY % ' 1 M.coronensis Pliomys episcopalis "
EExO2rg855g » \ M.ratticepoides Clethrionomys spp.,
tf§ SEEF/W 2 M.nivaloides Allocricetus bursae 1
Lo = [T TRYT) 0 i ]
a8 5 g é
X X ©
b

resistence vuci klimatickym oscilacim

EMPT - zlom v reakci spolecenstev na glacialni

klimaticky cvklus

Apodemus
Sorex runtonensi

MIS 14

MIS 15

MIS 16

MIS 17

MIS 18

MIS 19

MIS 20

MIS 21

MIS 22

(n=1) MNI153
(n=4) MNI 254)
(n=13) MNI 7557
(n=17) MNI 4000
(n=6) MNI331
(n=7) MNI483
(n=4) MNI 298
(n=5) MNI 492

(n=4) MNI 415

V 4 I 4



ani

s

zahlubov

m.m. ueiSuilioy] ueldeyilg
BB <T
=2 |y €D rdle) IO
o
G B Juoy "W
m .m i Sapradiuk Q? snajuanlojd SN0
P~
:U.. DjO2 ALY WADS SAWLOWIA
sdwoauaidopy snpisnd sAWowWN
051N dd
- ”W SNWISSRNUIW X310 *
=~ g8
m © = S —-— -
o o c <
| ¥ 8o £
LR
foa) B0
—| 28
5| =" |s
S SOJBLI9]} JOAIL EABYA - EUNnOUIay
€38 £ g 2
> ﬁ snidauoy
[%2]
o
Z =
< ©O
©
x £ m
° 2 = G 3
o) , Sk ] W
S| LE ~ ﬁ % INFw o[f o o
= _
e idd § oedoy Ausasa) - oulg
> 5 § E 8 %R =
3 _ ]
a i
B NP
b %% ]
6&@%» E
£e) :
Ya. =3
%,
7 e e e e =
3 BEE SRS 8g
e hE: i
a1 2 g
Yote 1. 23 E 3
% i 83 8 &)
% % I | _ 1 |
3 N > = o @ oof
%..@@vﬁ = sayunig < .. - ewefniep - =
.mm@ o T
|
.,V@J avAv_ S-DDo—0
% 3
.\@w Oo—D-—W—00ODLDC D
l
&.mw. _.
% CST—~D—C® =~ >
He s 2 335 85 8% 93z 8%8%



Est.

" Holy Vreh -3:%'#‘0') Py Pol'(Ak?:i s
Chlum 4 % U'néuco‘.lP.ra.guo ': i l‘: 800 2‘:)9
4A ounka R. “ Unétice 2|4 L Sty
v acs b T TR G-
. PRAGUE X - 7 mammal
2 s\ 3 ¢ R assemblages cf.
« 3 R Stranska skala
Laber. | T 5
Vs 260m asl 'A ~
é ’ s e A 80 100 120
- g
HE I
_ AR TS T Q2 vs. Q3 faunal
o F oy qred E 3 8 H 2 F y
iy i 5 IR Y 35 14 / records from river
rai ; $E -
il | REIRY terrace system of
s ‘ S Vltava/Berounka rivers

1
| 8« Luinice
confluence |

Q2 Prezletice -
Q3 Racinéves
Q3 Karlstejn Altan ___
Q3 Letky ;

8 Raaa
T

80 90 100 190 120
Distance downstream (km)

3 40 %0 80

Key:

Basement rock types:

[T MG Moldanubian gneiss
Gr Granne, granodiorite

0G Ornthogneiss
VM Metamorphosed volcanics

MIS 22
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River terraces of Viltava-Labe-
Berounka:

20

o
Sh  Late Precambrian shale 130 140 1‘50

Pz Palaeozoic

Tyracek et al. 2004

reach of the Vitava depicted in (2). Adapted from Ziruba ef al. (1977, fig. 2 and plate 5).

Fig. 2. (a) The Vltava between Tyn nad Vitavou and Mélnik, showing confluences with major tributaries and other key
localities. Distances are measured in kilometres downstream (rom Ceske Budgjovice. (b) Longitudinal terrace profile for the

a key morphostratigraphic
system of Bohemian Massif



Dacl (") Incl (") Pol. Age OIS

| Holy Vreh 00 090 450 WO (ka)
> 3 P v ol B = I [
‘ - | Undétice quu_ m :L‘ﬁ,_ Ik' = 800 49
glac. € intg. MIS 4K ounka R. | 5 T 330 28
0o - - | S, 2l 2 F e
[ N . =" 3 = 980
- F 3 5 ! I \ \‘\‘ ' - 10007
i 2o ) 1 >
i . e PRAGUE | \ mammal
(] Sy ! I TR AR
£ s U - | R NN assemblages cf.
—_ : o = J - T . X £ Y (4
S | @ [, e Stranska skala
L L~ v | ‘!“_: A RTE
=5 S LabeR |
500 — | AL N q
[= i \‘;& |
- o o |3 =
7
1000 +— - @
E [+
L | 2|5
© |5
— !
S MIS 22
1500 f— b
S
3 MiIS 20
- 8 . . i e e —
HE Ny MIS 18
ky BP |} NN\ LAy =k

1Y
' s ~ S,
'.::‘3'\. 3 : Sraa ~d Tl ~ —
i - S = &
N T —~_Va
et it ~ads . | R L

Zhruba polovina hloubky soucasnych udolnich zarezl vznikla béhem
kratkého useku MIS 22-18 2
zaCatek EMPT =mimoradné intensivni puls zdvihové tektoniky



A radical activation of neoid tectonics terminating globally
the Early Pleistocene with massive uplift of centres of
northern continents (G.J. Kukla: K cycle break = MIS
22/23) was most probably the ultimate force of the
Middle Pleistocene Revolution

It became a pertinent factor also in regional and local scales even in
Europe — comp. e.g. uplift of Alps (Valla et al. 2011) with onset of
Alpine glaciations (Muttoni et al. 2003) etc.

Zahlubovani ceské udolni sité a L ke Present
souvisejici zmény prostredi a Doty e preocen
fauny jsou dusledkem globalni

aktivisace zdvihové tektoniky

Late Cenozoic uplift of mountain ranges and 1000
global climate change: chicken or egg? (B 1 1 | 1

Peter Molnar & Phillp England 60 50 40 30 20
NATURE - VOL 346 - 5 JULY 1990 see also: Han, W., Fang, X.,

10 Q0
... doklady z Ceského krasu
pemeeeats  to datuji do pocatku EMPT

Early Pleistocene
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Miocene




Doklady fosilnich obratlovci z Ceského krasu
* podrobné ilustruji nejmladsi minulost nasi prirody,
* vyznamné pfrispivaji k pochopeni obecnych souvislosti klicovych prelom
kvartérni minulosti, jejich globalnich pricin a casovému vymezeni
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