Biotické krize a globalni ekosystémy v historii Zemé — Cast VIIL.
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JURA (200 - 145 Ma) - KRIDA (145 - 65 Ma)
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JURA

- Tethys se rozevira
kZ

- vznik Atlantik
propojeni Tethys a
Pacifiku

- tfiSténi Gondwany
pokracuje

- nastup alpinské
orogeneze

- klima teplé, cykasy
az 60 st. ss.

~ Eurasia
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Late Jurassic 152 Ma

Bndert Landmass
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Ve svrchni jufe byl Alantik Gzkym oceanem oddélujicim Afriku od Severni Ameriky. V. ¢ast
Gondwany se oddéluje od z. ¢asti.



KRIDA
-blok Antarktida,
Indie a Australie se

separuje od Afriky

- alpinska orogeneze
sili

-distribuce placentalu

- klima velmi teplé,
cykasy az 70 st. SS.
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Asian-Alaskan

Late Cretaceous 94 Ma / lmabre
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Béhem kiidy se otevrel Jizni Atlantik, Indie oddélila od Madagaskaru a Svenkovala k SV k
Eurasii, Severni Amerika byla jesté spojena s Eurasii a Australie s Antarktidou. Deskova

tektonika = > otevieni Severniho ledového oceanu a Indiku, orogeneze alpinska v oblasti
Tethys a andska v oblasti styku pacifickych a americkych desek.




Klima v jufe a kiidé

Jura - teplejSi nez dnes, teplomilné cykasy az k 60 st. sev. Sirky,
teplomilna flora téZ v Gondwané a Sibiri.

Krida — tepla a vlhka, subtropicka vegetace az k 70 st. sev. Sirky.
Konec kridy — prudké ochlazeni — viz dale.
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http://www.clas.ufl.edu/users/emartin/GLY3074F01/lecturenotes/Pz-Mzclimate.htm

ZIVOT v jufe a kiidé
Mofte:

- rozvoj planktonu: fytoplankton — rozsivky, bi¢ikovci, vapnity nanoplankton
zooplankton — foraminifera, radiolarie (<Spumelaria), kalpionely

- bentos — rozvoj nepravidelnych jeZovek a rozlehlych porostu lilijic, v Gtesech pak kiemitych hub (spongolity)
od svrchni jury Sesticetnych korall (uz mélka mote, symbidza s fasami), mlzi (rudisti a dalsi mlzi s
masivnimi schrankami), mechovek kruhoustych a oruznatych

- nekton - explosivni rozvoj amonitli (amonitovy typ Svu, gigantické 1 heteromorfni formy), belemnita,
Teleostei se stavaji dominantni skupinou ryb a tento trend trvd dodnes, Zraloci se jiz systematicky podobaji
dneSnim, krokodyli (vétSinou motské dobtfe adaptovane formy, znacné velikosti), Zelvy se adaptuji na
motské prostredi (+ obrovité formy), plesiosaufi, ichtyosauti, mosasauridi (viz dale)

Souse:

- rozvoj hmyzu od svrchni kiidy — vazba na rozriiznéni krytosemennych rostlin, nové véely, mravenci,
komati (jantar Libanon, kiida — nejstarSi pavoudi sit’ s kotisti)

- obrovské rozriznéni dinosauril z hlediska Zivotnich strategii, ? teplokrevnost, pé€e o potomstvo

- rozriznéni pterosaurt - ? teplokrevnost, osrsténi

- nastup ptakl (Archaeopteryx ?, opositni ptaci, moderni ptaci)

- od spodni kiidy placentdlové a vacnatci



Typicka vegetace spodni jury

gingkovite

Baiera Hirmeriella Weltrichia Podozamites

Phlebopteris



Krajina v kridé ve Stredni Evropé

borovice Williamsonia (benetity, cykasim podobn¢)

-

&

>

s
£
g - s
H&'
B

) Naﬂ;holsthini_fka[pr.)

Mantonodium (kapradiny)  Cycadeoides
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Ginkgoites sp. - krida b
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Ginkgo biloba - recent
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jehli¢nany spodni kiida




Nejstarsi dolozena kvetouci rostlina

Okvétni platky ne plné vyvinuty, semeno se za¢ina uzavirat do
plodolisti, keFovita,

Archaefructus liaoningensis

*140-million-year-old fossil from
northeast China. The leafy,seed-
containing pods (carpels) are the
defining characteristic of
anglosperms (“‘seeds 1n vessels™).

*Petals are apparently absent, but
leaf-like structures subtending
cach fruiting axis define them as
flowers.

Pozn.: stoji blizko pozice odStépeni kvetoucich rostlin, doloZené
genetickym studiem a zastoupené rec. druhem Amborella trichopoda-
jedinym druhem skupiny Amborellaceae Zijicim na Nové Kaledonii)

Enlarged view of the carpels (each 1s about 1 mm long) showing
seeds 1n carpel (Sun, Dilcher, Zheng & Zhou. 1998. Science 282:1692).



Archaefructus sinensis,
Liaoning, ~125 Ma, voda



Ve svrchni kiidé€ jiz dominance krytosemennych — nastup kenofytika (prevladaji magnolie,
myrty, platany, fikusy, palmy tj. dneSni subtropicka a tropicka vegetace, objevuji se
v palynospektrech i travy — rozsahlé porosty trav vsak jesSté ve svrchni kiidé chybéji)
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Fytoplankton

Kokolitky, hnédé rasy

Alga gymnodinium
catenatum

Bacillariophyceae (rozsivky)

Dinophyta, obrnénky, bicikaté rasy


http://www.ucmp.berkeley.edu/chromista/diatoms/centriclive.jpg

Zooplankton

Globotruncana sp., Foraminifera, sv. kiida, Alicante,

> Radiolaria — expanse v
Spanélsko

jure (Spumellaria).
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Favella, recent

Codonellopsis, recent . « Lo s , ;.
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Utesové facie kifidy

Hexacoralla (Scleractinia), Sesticetni korali,
od svrchni jury mélkovodni + ucast na stavbé rifi

Hippurites, silnosténni mlzi, stavba imituje
solitérni koraly, kiidové utesy




Biostroma mlza (rudistq) Vaccinites vesiculosus (Woodward, 1855); sv. kiida, Oman (from
Schumann & Steuber 1997) — mlzi docasné zatlacili pri stavbé utesi koraly (urgonska facie)



http://www.ruhr-uni-bochum.de/sediment/rudinet/r2898.htm

Hexacoralla

Aulosmilia archiaci, svrchni krida, Santa Maria, Spanélsko




Gryphaea arcuata, sp.jura,

Bivalvia

Trigonia elongata, stf. jura,
Westfalsko

Diceras, jura, Ernstbrunn



Gastropoda

Pleurotomaria constricta,
jura, Heimbach, Némecko Nerinea bruntrutana, jura, Svycarsko

ar




Stratigraficky vyznamna bivalvia kiidova

L: 37 mm

Inoceramus concentricus,
sp. ktida, Francie

Inoceramus sp.



Belemniti, hlavonozci, vnitfni schranka
(rostrum, CaCQO3,), rozvoj jura-kiida

rostra
belemnitu




Amoniti — jura, Francie

hum -D [Ep : 15/6.5 mm




Ammoniti — ¢asté jsou obrovité formy

Lewesiceras peramplum
~ 1m, kFida (u nas napr.
Cizovky u Boskovic)




R

Parapuzosia seppenradensis (vpravo) — nejvétsi znamy amonit (prumér 1,8 m),
krida, Némecko



Douwvilleiceras mammilatum Scaphites sp., svrchni krida
spodni krida, Troyes, Francie Fall River, J. Dakota, USA



Amoniti — ¢asté aberantni formy v kiidé

Ancyloceras, sp. krida,
Uljanovsk, Rusko



Pohled na dno kridového more v Severni Dakoté (USA)
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Brachiopoda

Spiriferina rostrata, jura, jeden z poslednich zastupcu spiriferid,
N.-S.-Sepulcre, Francie



Brachiopoda — od triasu ustupuji, zistavaji rynchonelidi a terebratulidi

/ AN

/ N

Cenoz

- 20 genera

Pentamerida  Rhychonellida Spiriferida Terebratulida



Echinodermata

Phymosoma,
sv. kirida, Francie

Pygurus blumenbachi,
sv. jura, Francie,
Charente maritime

Pentasteria longispina, jura, Weissenstein, Svycarsko

Galerites, sv. kiida, Némecko



Nahloucdeni hvézdic Pentasteria longispinna, svrchni jura, Solothurn, Némecko,
priklad rychlého pohrbeni sedimentem



Chelicerata — Merostomata
- 10ZVO0j] V jufe, + stopy

Mesolimulus walchi, sv. jura,
Solnhofen



Crustacea —
rozvoj rakovcu

Aeger spinipes, sv. jura, Solnhofen



Rybovity nekton

Squalicorax pristodontus
sv. kirida, Maastricht, Nizozemsko

Semionotus,
paprskoploutvé ryby
jura




Macropoma levesiensis, 1alokoploutva ryba, plice + zZabry,
krida, Evropa



Pachycormus bollensis, Neopterygii, ,,mnohokostni,
sp. jura (lias), Némecko, dravci




Aspidorhynchus acutirostris, ,mnohokostni, sv. jura, Blumenberg



Gyrodus sp., Neopterygii, ,,mnohokostni*, sv. jura, Solnhofen 4

T e




© Ron Garrett

Xiphactinus audax (Teleostei). Celokostné ryby ryby béhem kridy diverzifikuji, nahrazuji
»mnohokostné*, vedle amonitii a Zraloki predstavuji vyznamné morské predatory.

X. audax oznacovana téz jako ""Bulldog Fish", Zila v oceanech pozdni kridy a dosahovala délky az
6 m.



Euryapsidni morsti plazi

Blosaurus

Elasmosaurus
Cretaceous - ekl (i) %0% Plesiosaufi
-gbrovsti az,15 m ‘%,, : o .
- ploché t&lo,\ploutvovité ¥ ~ JUE) = Lgrlets), B2 12 0 -
koncetiny - kratké télo, dlouhy krk, ploutv. koncetiny
-potrava — ryby,ihlavonozci From early lizards ~ SR (12
[
g.é’ Notosaufi (Tr-J)
W .8 - proudovité t&lo, dlouhy krk
7 y O’? - ancestralni vudi plesiosaurim
Jurassic \

Ichtyosaufi (Tr-K
- dlouhy rypak, ry
- konvergentni vy

Ichthyosaurus o T

’ »  Placodus
bovité télo % e
voj (delfini, ryby) i

Nothosaurus

- vejcorodi ?, Ziv(

Triassic

prodi

- & Placodonti (trias)
4 - kratky krk, t&lo < 2m
- zivot u dna

Cymbospondylus

- potrava - bezobratli

plus mofrsti krokodyli (jiny puvod)

From early diapsids
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Elasmosaurus (Plesiosauria) a Zralok Cretoxyrhina mantelli (k¥ida). Zralo&i zuby jsou nachéazeny v kostech
mosasauru a plesiosauri.
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Plesiosaurus brachypterygius, spodni jura, Holzmaden, Némecko




Ichthyosauria

Maximalni expanse

ve spodni juie (Holzmaden),
Stenopterygius — Casty,

11m Letopterygius,

v kiidé vzacni a

vymiraji ke konci.

leh hatte ziemlich
grofle Augen, damit
ich meine Beute
besser sehen
A . konnte!

Stenopterygius, jura, Holzmaden
? Zivorody


http:///

Ichthyosauria se jizZ béhem triasu silné€ rozriznila. Objevilo se nékolik strategii tvaru téla ve spodnim a stFednim
triasu. Dolni obrazek vSak zi‘etelné ukazuje tendenci od jeStérovitého tvaru ve spodnim triasu az k vyslovené

rybovitému tvaru ve svrchni jure.
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Priklad potravnich vztahu v kiidé: obrovity Kronosaurus (Plesiosauria) lovi juvenilniho
mosasaura.




Souse

Protosuchus, krokodyli, jura



Krokodyli zili piivodné po odstépeni od tekodontii na suché zemi. V jufe prechazeji do vody a
nékteré jejich skupiny se vyborné adaptovaly na moiské vodni prostiedi. Podobné jako
ichthyosaufi i tento Geosaurus mél rybovité télo a byl vybornym plavcem.

Dan Varner




Morganucodon, spodni jura (Cina, Wales),
hmyzozravy savec, trikonodontni




A4 A4

Chelonia — Zelvy jsou puvodné suchozemské, v nejvyssi juie prechazeji do more.

V kridé€ dosahly obrovskych rozméri — Archelon — 4 m.

Archelon ischyros 7 YPM-3000

From F-Lucas, 1929




DINOSAURIA - skupiny

» 2 velkeé skupiny podle razu panve

. . Saurischian hip
— Saurischia (plazopanvi) ischium
 sauropoda (Brontosaurus, etc.)
* theropoda (bipédni dravci)

* z této linie vzesli 1 ptaci (?)

— Ornithischia (ptakopanvi)
* vSichni jsou bylozravi
— ankylosaufi
— stegosaufii
— hadrosauii

— iguanodonti

— ceratopsidi Ornithischian hip
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Jeden z moZnych kladogrami dinosaurii



THEROPODA

» Zahrnuji vSechny
masoZzrave formy
dinosauru a jen
néktere bylozravce s
primitivnimi znaky




Theropoda
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Velociraptor (Jurassic Park)



Troodon

no¢ni dravec — potrava savci ?, nejvétsi mozek v poméru k télu u dinosaurii



Allosaurus



Tyranosaurus rex, Pozn.: T. rex mél 1.9 miliard zakladnich para v DNA

a Deinonychus 1.58 miliard pari. To podporuje odStépeni ptaki od dinosauri, ptaci maji napr.
Emu — 1.5 mld., vrana — 1. 2 mld.) — viz dale. Velké genomy maji Zivocichové s velkymi
kostnimi buiikami — ¢lovék ma 3.5 mld. pari)



Fig. 1. Demineralized fragments of endosteally
derived tissues lining the marrow

cavity of the 7. rex femur. (A) The
demineralized fragment is flexible and
resilient and, when stretched (arrow),

returns to its original shape. (B) Demineralized
bone in (A) after air drying.

The overall structural and functional
characteristics remain after dehydration.

(C) Regions of demineralized bone show
fibrous character (arrows). Scale bars,

0.5 mm.



cévy, s jadry bunék ve sténach

A-C,F,G,1=T rex D, H, J - pStros



Fig. 2. Demineralization of cortical bone reveals the presence of softtissue structures. (A) Partial demineralization of a fragment of T. rex

cortical bone shows an emerging network of vascular canals, some of which are bifurcated (arrows). All are aligned in parallel, consistent

with Haversian canals in cortical bone. Small fenestrae (marked F) may indicate invaginations for communicating Volkmann’s canals. (B)

A second fragment of T. rex cortical bone illustrates transparent vessels (arrows) arising from bone matrix in solution. (C) Complete

demineralization reveals transparent flexible vessels in what remains of the cortical bone matrix, represented by a brown amorphous substance
(marked M). (D) Ostrich vessel after demineralization of cortical bone and subsequent digestion of fibrous collagenous matrix. Transparent

vessels branch and remain associated with small regions of undigested bone matrix, seen here as amorphous, white fibrous material (marked M). Scale
bars in (A) to (D), 0.5 mm. (E) Higher magnification of dinosaur vessels shows branching pattern (arrows) and internal contents. Vascular structure is
not consistent with fungal hyphae (no septae, and branching pattern is not consistent with fungal morphology) or plant (no cell walls visible, and

again branching pattern is not consistent). Round red microstructures within the vessels are clearly visible. (F) T. rex vessel fragment, containing
microstructures consistent in size and shape with those seen in the ostrich vessel in (H). (G) Second fragment of dinosaur vessel. Air/fluid interfaces,
represented by dark menisci, illustrate the hollow nature of vessels. Microstructure is visible within the vessel. (H) Ostrich vessel digested from
demineralized cortical bone. Red blood cells can be seen inside the branching vessel. (I) T. rex vessel fragment showing detail of branching pattern and
structures morphologically consistent with endothelial cell nuclei (arrows) in vessel wall. (J) Ostrich blood vessel liberated from demineralized bone
after treatment with collagenase shows branching pattern and clearly visible endothelial nuclei. Scale bars in (E) to (J), 50 mm. (F), (I), and (J) were
subjected to aldehyde fixation (3). The remaining vessels are unfixed.

www.sciencemag.org SCIENCE VOL 307 25 MARCH 2005 1953
Downloaded from www.sciencemag.org on November 15, 2006



Fig. 3. SEM images of
aldehyde-fixed vessels.

(A) Isolated vessel from

T. rex. (B) Vessel isolated
from extant ostrich after
demineralization

and collagenase digestion
(3). (C) Vessel from

T. rex, showing internal
contents and hollow
character. (D) Exploded

T. rex vessel showing

small round microstructures
partially embedded

in internal vessel

walls. (E) Higher magnification
of a portion of T.

rex vessel wall, showing
hypothesized endothelial
nuclei (EN). (F) Similar
structures visible on

fixed ostrich vessel. Striations
are seen in both

(E) and (F) that may represent
endothelial cell

junctions or alternatively
may be artifacts of the
fixation/dehydration
process. Scale bars in (A)
and (B), 40 mm; in (C)

and (D), 10 mm; in (E)




Fig. 4. Cellular features associated with T. rex

and ostrich tissues. (A) Fragment of demineralized
cortical bone from T. rex, showing parallel-oriented
and cell-like microstructures among the fibers.

The inset is a higher magnification of one of the
microstructures seen embedded in the fibrous mater}
(B) Demineralized and stained ostrich cortical
bone, showing fibrillar, paralleloriented collagen
Matrix with osteocytes embedded among the fibers.
The inset shows a higher magnification of one

of the osteocytes. Both inset views show elongate
bodies with multiple projections arising from

the external surface consistent with filipodia.

(C) Isolated microstructure from T. rex after fixatior

In addition to the multiple filipodial-like projections, internal contents
can be seen. The inset shows a second structure with long filipodia and an internal transparent nucleus-like structure. (D) Fixed ostrich
osteocyte; inset, ostrich osteocyte fixed and stained for better visualization. Internal contents are

discernible, and filipodia can be seen extending in multiple planes from the cell surface. (E and F) SEM

images of aldehyde-fixed (3) microstructures isolated from T. rex cortical bone tissues. Scale bars in (A)

and (B), 50 mm; in (C) and (D), 20 mm; in (E), 10 mm; in (F), 1 mm.

REPORTS

1954 25 MARCH 2005 VOL 307 SCIENCE www.sciencemag.



Acute. CT scans of 7. rex’s
brain (blue) reveal sizable olfactory
bulbs (red arrow) and an

inner ear (red) with long, delicate
canals for balance and cochlear

SCIENCE VOL 310 11 NOVEMBER 2005



Gigantosaurus — jenden z nejvétsich dravet (Theropoda)
kt¥ida, Argentina



Rozruznéni
dravych
dinosauru
a jejich
geografické
rozsireni

Ceralosaurus
svrchni jura  oas
6m =%

Deinonychus rchni krida
Spode 4 Gam  m __J

/"'?N Compsognathus

| si]umw :
(0,6 m) | ST ! T,

Ornithom 2% L/ [/

i S\ AR T\ - o

35m) Ny " / 40 e\ K|
Stutblomimuss iy ‘A : @ —\ Yangchuanosaurus & (

// ; :E . o (0m) ¥
2 : \ Tarbosaurus

Proceratosaurus
stfedni jura

Gallimimus

- ] '

svrchni kiida
(14 m)

Allosaurus
svrchni jura
-\, a2 spodni kfida
e \(12m)

o -

i
Megalosaurus  “Lx
S svrchni Kiida
svrchni jura (12 m)
(9 m)




PROSAUROPODA

Plateosaurus



S aurOp O da vétSinou jura

Capyright 1o 19597 by ke Tussiaranaz and . k=ff Paling

Apatosaurus

,Brontosaurus®



Z 55 na 33 metrt se zmensSil
,hejdelsi* znamy dinosaurus poté,
co paleontologové ptrehodnotili
sviij ptuvodni nalez.

,eismosaurus’’

Na tzasnou délku usoudili objevitelé jeho netuplné kostry z umisténi 20. az 27. ocasniho obratle. Lucas
ale dokazal, Ze ve skute€nosti jde o 12. az 19. ocasni obratel a Ze zvite bylo celkové mnohem

kratS$i. Lucas navic objevil v blizkosti nalezu kostry jesté kost zadni nohy a 1 jeji velikost potvrzuje, Ze
puvodni odhady délky seismosaura byly pfehnané. Srovnani detailti kostry s kostrami diplodokt zase
naznacuje, ze seismosaurus pattil do jejich blizkého ptibuzenstva. Piivodni védeckeé jméno
Seismosaurus hallorum by se tedy mélo zménit na Diplodocus hallorum, ale Lucas si nedéla iluze, ze
by se ,,zemétresné jméno ztratilo ze svéta.



DRI IA

Ultrasaurus macintosh
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Ultrasaurus

Brachiosaurus



Camarasaurus — svrchni jura, pneumatické kosti (odlehené vzduchovymi dutinami (3)+
vzduchové vaky za pfednim (1) a pfed zadnim (2) pletencem)



Argentinosaurus huinculensis
(Sauropoda, Titanosauridae)
(kiida, Argentina)

Jeden z nejvétSich bylozravei (~ 26m),
srovnani velikosti jeho pfedniho télniho obratle



ORNITHISCHIA

(1) stegosauri

(2) ankylosauri

(3) ornithopodi

(4) pachycephalosauri

(5) ceratopsia

VSichni bylozravi



stegosauii

Stegosaurus



ankylosaufi

ANKYLOSAURS

Ankylosaurus



ornitopodi

4
4

Iguanodon



hadrosauri




v Dinos
Horns

's speculative
e ofanatomy.
ack-billed
yse skulls
mnected
iists

Sound of sinus. Corythosaurus's
1sal passages  inner ear (red) could detect
sed for vocal-  honks from the nose (green).

| tomography

Tomografie lebky — zvukové efekty

Socialni zpisob zivota — dorozumivani etc.

propojeni nosnich dutin
a sluchového aparatu =>
nosni dutiny slouzily

k vydavani zvukt

+ kontrola



Anatosaurus

Anstosaurus

dalsi typy hadrosauru

Parazaurolophuz walkeri

“bazide Saurolophus”

Haming per=zon. . A W Farks
Hame age...1922
Flace. . Alberta

10m long

(11992 M Shiraishi ——— 411 Rights Reserwved Pk

Parasaurolophus



Pachycephalosauri

Pachycephalosaurs

CLASH OF THE BONEHEADS ,
Prenocephale males collide at full tilt. Prenocephale was V4
smaller than its North American relative Pachycephalosaurus, _ ;_'f
and ltved at an earlier time, in Mongolia, - 4
ki




Ceratopsia

Monoclonius



Torosaurus




(211999 M. Shiraishi-——#11 Eights Resarwed
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Teplokrevni vs. studenokrevni
dinosauri.....

Definice

* Endotermni: tvorba tepla uvnitr téla

» Ectotermni: absorbuji teplo z okoli
 Homeotermni: podrZzuji konstantni teplotu

* Poikilotermni: teplota kolisa v zavislosti na
vn¢jSich podminkach



Co mluvi pro teplokrevnost dinosaurt

Znacna pohyblivost mnohych forem — to potrebuje vnitrni teplo.

Dnesni teplokrevni predci studenokrevné. Pokud dinosauri
koexistovali s teplokrevnymi (savci) museli byt téz teplokrevni.

Cetni dinosau¥i chodili vzp¥imené s konéetinami pod télem —
typicky znak endotermii.

Mnozi dinosauri méli velky mozek, vétSina endotermu tenduje k
velkému mozku.

Studenokrevni nejsou nalézani ve vysokych zem. Sirkach,
dinosauri ano (bylo vSak tepleji) — viz obr. dale



Nalezy dinosauru v Antarktidé (Mt. Kirkpatrik) — spodni jura, spolu s kostmi
dalSich reptili a savcovitych ¢tyrnozci, Antarktis - jizni pol — dlouha polarni noc —
chladno (ovSem tepleji nez dnes) => teplokrevnost (nebo pravidelné migrace)

Late Jurassic 152 Ma

Cryolophosaurus elliotti
Cryolophosaurus dimorphodon

spodni jura



Yixian Fm., sp.kfida Cina, hnizdo se 6 mladaty
zavalené vulkanickym bahnem

Psittacosaurus sp. (rekonstrukce podle Chesek 2007)(Ceratopsia)
-sp. kiida, 145 Ma,

-zobak papousciho tvaru
-pfedni ¢ast ocasu zdobeny cca 100 dutych keratin6znich Stétin
-prokazana péce o mlad’ata (hnizdo se 34 mladymi a 1 dospélcem)



srovnani lebky
sinornithomima
s lebkou rec.

" pitrosa

Sinornithomimus dongi, opéreny dino, stf. krida (90 Ma),
Gobi (kontextova lokalita), 25 mladych jedinci —stadni Zivot

dva nejlépe zachovani jedinci




Struktura Kosti u dinosauru se podoba spiSe
soutasnym endotermim nez ektotermum.

Endotermni pomér predator/korist je obvykle nizky (cca 3 %) —u
dinosaurii je podobny jako u savcii.

Od dinosauru se odstépili ptaci — ti jsou teplokrevni.

Cetni dinosaufi dospivali dFive neZ jini ,,plazi“ (nap¥. krokodyli a
ptaci — ti nejprve dorostou a pak pohlavné dospéji) — viz Cetné
nalezy brezich jedincu malych velikosti



Nékolik soucasnych nazori na télesnou teplotu dinosauru
- souhrn

Dinosauri byli kompletné endotermni, podobné jako
jejich descendenti — ptaci.

Nékteri méli intermediatni typ fyziologie mezi endo- a
ektotermii.

Vime toho priliS malo, abychom mohli o fyziologii
dinosauru podlozené spekulovat.

Vsichni dinosauri byli ektotermni, protoze klima v
mesozoiku bylo velmi priznivé teplé. Mnoho
soucasnych ektotermu je dostate¢né aktivnich — stejné
tak byli i dinosauri.



w\““‘,‘“ 'N')“ d [ Tail bristles’
e, kL — [ Scaly skin
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[ Filamentous ‘protofeathers’

[ Pennaceous feathers Dinosauria

Figure 1| Di relationships and skin char istics. The dick between feathered birds
a.ndscalyrepﬁles demolished by the di y of true p hers in the non-avian

di hought to be closest to birds. More controversial have been the filamentous
skin stry variously ¢ ded as external ‘p feathers ormtemalstrnctnralﬁhles.Zhengand
colleagues’ d.lscuverf ofﬁ.lamentmls structures in Tianyulong further complicates the picture, in
that this is an ornithisct d from the ancestry of birds. Many other dinosaurs,
such as other omithischi mﬂbusal ischians, had reptilian, scalyskm So, were the ancestral

fuzzy animals cloaked in* ithers’, which were sub lost ""I].mesm

later groups? Or were dinosaurs pri.nl:liﬁvely scaled, and did later gmnps independently evolve wispy,
feather-like or even bristly skin coverings?
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Tianyulong confuciusi —

vSeZravec, I

w7 b4 r . . r N A '0‘}
70 cm, sp. krida, Cina, jediny P f ey \@*f .
zastupce A P ssﬂ‘ &
ornitischii
s ?pefim?
(ve formé pouhych brki) B Tt

[ Scaly skin

[ Filamentous ‘protofeathers”

Dinosauria

[ Pennaceous feathers

Figure 1| Di lationships and skin ch. istics. The dich bet feathered birds
and scaly reptiles was demolished by the discovery of true pennaceous feathers in the non-avian
maniraptoran dinosaurs thought to be closest to birds. More controversial have been the filamentous
skmsh'nctnres vmcmsly regarded as external ‘protofeathers’ or internal structural fibres. Zheng and
¥ offil tous structures in Tianyulong further complicates the picture, in
that this is an ornithischian dinosaur far removed from the ancestry of birds. Many other dinosaurs,
such as other omithischians and basal saurischians, had reptilian, scalyskm So,werethea.lweslnl
dinosaurs fuzzy animals doaked in‘p thers’, which were subseq Itiple times in
later groups? Or were dinosaurs prumtn'ely acaled and did later gmnpamdependently evolve wispy,
feather-like or even bristly skin coverings?

Pozn.: pefi je multifunk¢ni znak, je dnes doloZeno jak u
saurischii tak u ornithischii (viz nové¢ Tianyulong)

Miize byt napt. charakteristickym znakem pro spole¢né piedky
vSech dinosaurii nebo se objevovalo (?) ve vyvoji vicekrat
(iterativné). Nemusi byt vztahovano jen ke vzletu (viz napf.
pouze brka bez praporu uspotfadana do hibetnich v&;iit etc.)

Siao-Tching Ceng et al. 2009,



peri

hosted at
SkewsMe.com / microraptor.htmil

Microraptor guyi, sp. k¥ida, Liaoning, Cina



Microraptor

Alexandra L&éwendahl 04

DalSi ukazky obrazovych rekonstrukci microraptoru



Opereny reptil ?

¥

Jurassic Period

Copyright 0 1938 by tea Tucciaranc and k=ff Paling

Archaeopteryx, svrchni jura, ~150 Ma, Eichstatt, Bavorsko

Soupefici hypotézy vzniku ptaki: - z teropodnich dinosaurti (Saurischia)

- ze spole¢nych ptredkii dinosaurii a ptaki
Pozn.: peti je multifunk¢ni znak, je doloZeno jak u saurischii tak u ornithischii (viz nové Tianylong)
MiiZe byt napft. charakteristickym znakem pro spole¢né predky vSech dinosaurii nebo se objevovalo (?)
ve vyvoji vicekrat (iterativné). Nemusi byt vztahovano jen ke vzletu (viz napft. pouze brka bez praporu
uspoiadana do hibetnich vé&jifa etc.)



Lokality s nalezy archeopteryxu

Berlin
specimen

- (_“ /. Haarlem
L9/ "4 specimen
. 4 ' YSolnhofen Ll e,
E'ChStatt ( specimen \ L.tu) kY
spemmen{f § " 4
i\ N/

L )
Regensburg|

Ingolstadt & 0 5 10 20
R. Danube km

Basin deposits

Reef deposits




Teplokrevni dinosauri, osrsténi,
opereni => mozna cesta k letu a vznik ptaku

Kurzikolni hypotéza



Velikost genomu (pary bazi) — svéd¢i téz o blizkosti teropodnich dinosaurt a ptakt

lguana  Crocodile Emu Crow
£.8 billion bp 3.1 billion bp 1.6 billion bp 1.2 billion bp
0 mya
Triceratops Tyrannosaurus
3.2 billion bp 1.9 billien bp
Deinonychus
1.58 billson bp 100 mya
Apatosaurus
2.15 billion bp
Birds
Ornithischians 200 mya
. Bl Small |
st B Medium

Large



AVES
- SAURIURAE
opozitni ptaci: ? Archaeopteryx, Confuciusornis

(Kosti nohy sristaji shora doli)

- ORNITHURAE
moderni ptaci: Sinornis, Ichthyornis, Hesperornis,
Hongshanornis

(Kosti nohy sristaji zdola nahoru)



Srustani kosti nohy (metatarsus) u modernich
ptaku (vpravo) a opositnich vymrelych ptaku
(vlevo)

1993

TTATES 3083 1

MUSEUMA

JA NV
MNAL

“r“; ..

'
3
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3
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¢
:

AN MUSEL

shora dola

AME BTN

zdola nahoru

,.
=.

{LAPPL

LM C#

Which feet first? Modern birds have the foot
bones fused from the bottom up (right), in op-
posite birds, the fusion is top down (left)



Pocatek kridy:
pravi ptaci

srust shora dolu

Confuciusornis sanctus
(spodni krida, Cina)
(opozitni, zobak bez

zubii)

- EanfueiusorpiS sanctus

An aura offeathers surrounds

a male, at left, and a female bird
that lived more than 120 million
years ago. Their size difference
and the male’s long tail feathers
’sHDw that sexual dimorphism
may have existed in birds at
least since that time.
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. Pozice provincie Liaoning v iv. Ciné.
srist zdola nahoru p gVv]

Hongshanornis longicresta, (Ornithurae), nedokonaly let,
Liaoning, ~ 125 Ma
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Ichthyornis

Béhem kridy jiz diverzita ptaka vzrusta — ruzné Zivotni strategie (vodni, etc.)



Cian Varner

Hesperornis



PTEROSAURIA

Copyright(c)2004.M.Shiraishi-All right reserved “ag -

Rhamphorhynchus, jura - rekonstrukce Pterodactylus, sv. jura - fosilie



Sordes pilosus — osrstény pterosaur
(rekonstrukce)




Quetzalcoatlus, krida Mexico — rozpéti kridel az 18 m



Biologie pterosaurii
byla podobna ptaci (?)




GEOTOEMCAL]  RELATIONSHIPS OF THE MAMMAL -LIKE REPTILES
MAMMALS |\ . . s .
' Diagram ukazujici vztahy mezi
g skupinami savcovitych plazii. Neprezili
E konec triasu, ale jedna skupina,
E /’CyTodontla, dala vznik prvnim savcum
o na konci triasu, pred cca 200 Ma.
7
- R PR . IR, $ 0 e 000 SRR
oL
2
[
-
=]
'S
-
=L
Ll
==
=
=<
:
=
oL
I
L
(V8]




Prototheria Theria

Jediné ve sluchovém aparatu savci jsou
maleus a incus. To umozZiiuje velky rozsah
dobrého sluchu. Vysvétleni: ¢asni savci
presli k noénimu Zivotu jako uc¢inné
adaptaci v konkurenci s velkymi plazy.
ZlepSovani kvality sluchu vedlo nejen
ke zlepSeni tohoto zpiisobu Zivota,

ale i k rozvoji mozkové kury (vysoka

TERCIER
| Monotremata

qil & @ 6 sewsey
' Placentalia
Marsupialia

energeticka naro¢nost mozku byla E ‘
kompenzovina malym télem). Spolu 1Y) PY PS -
s rychlym rozmnoZovanim (srv. velka: P ®
SR .. , wraso s < Q ’ .
mala zvirata) a tim i rychlym stfidanim a — *
generaci ziskali Fadu evolucnich vyhod, e 8
které spojené umoznily rozvoj vyhodnych o - *
’ v , « v — ‘ .Q
vlastnosti uplatnénych vyznamné po — =
svrchnok¥idovém vymirani. - 8 g
= o c =
X1t <ot vial €l i . —(0 = Q o ————
Nékteri savci vsak §li jinou cestou >d c g ® 'E
o = o (@)
(viz dale) o o = 18]
© o © a
o o Q
o) 8 Q &
i st >
& ) 21 ®
2 \& . S
o Haramiyidae ;
Obr. 85. Vyvojové vztahy a stratigraficky rozsah hlavnich skupin saved. Upraveno podle Wicander & Hourae

(1989).



Repenomamus giganticus

. (Triconodonta, Mammalia), i
‘obii savec (~1m), sp. kiida s
'(139 Ma), Liaoning
: _ | provincie, Cina, Zivil se
* mlad’aty dinosaurt
rodu Psittacosaurus (dino s hibetnim Témem, kolagen, ne pefi ),

ncktefi savcel = velci predatofi a denni zvitata

zbytky natravenych kosti
mladéte psittacosaura v
zaludku repenomama

podleYaoning Hu et al. (2005, Nat. Hist.Mus.)



Béhem kridy se objevuji ptakoritni, va€natci a placentalové, jejichz fyziologie se po
svrchnokridové krizi ukaze jako velmi ucinna pro dalsi radiaci a diverzifikaci
gt o) . (‘:(;,'-"' ,. , . i ¥ b i !

el

Eomaia scansoria Ji et al. 2002
(Eutheria - ? Placentalia),Cina, sp. krida
(~125 Ma), cesta k placentalim
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cm 1 2

¥ ; ' .

fosilie (podle Meyers, 2006)

rekonstrukce (Darling, 2006)

Volaticotherium antiquus

- Cina, 125 Ma, spodni kiida, 12-14 cm, potrava-hmyz
- savec, zpusob Zivota jako recentni
poletuchy



Pokles diverzity mékkysu ve sv. kridé a jejich zanik na hranici K/T
(Hallam et Perch Nilesen 1990)
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Rozsah druhu ramenonoZcu okolo hranice krida/paleogén, Dansko
(Surlyk et Johannsen, 1984)
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Exkurze krivek izotopu O, C, Sr

v oceanskych vodach okolo hranice
K/T — 65 Ma

(Hallam et Wignall 1997)

208 The Cretaceous—Tertiary boundary
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Prehled nékterych zmén na hranici K/T v oceanech (Hallam et Wignall 1997)

Bio~ | Lith- Sealevel Deep water | "Deep" community | “Shallow" commun. | Expansion and in-
zones| ology production tensification OMZ
N.p. = | 5= + | = el = | = +

paleogén
g) :? P. eugtibina
i
i

krida
A. mayaroensis

o —— — — — — —— — f—




Pest friends

Fossils preserved in amber hint at surprising links between dinosaurs and their insect contemporaries.

ROYAL TYRRELLMUS ; POINAR AMBER COLLE CTION AOREGOMN STATE UMD



Dekkanské trapy (zap. Indie), jedna z nejvétSich vulkanickych oblasti svéta. Vice nez 2,000 m
mocné ploché uloZeniny lav pokryvaji oblast cca 450. 000 km2. Objem cCedicii je odhadovan na
512,000 km3( srovnani: 1980 erupce Svaté Heleny produkovala 1km3 vulkanického materialu).
Photograph by Lazlo Keszthelyi, January 28, 1996.




Interpretace (90% jistoty): ¢ast asteroidu Baptistina (170 km priim;, vnitini pas asteroidi),
ktery se ptred 160 Ma roztrhl, zbytky se posouvaly mimo pas‘a jeden z nich = Chixculub)

65 Ma, Krida/Paleogén

Mexicky zaliv, poloostrov
Yucatan, krater Chixculub,
impakt télesa ~ 10 km

v pruméru, nasledky —

V. hromadné vymirani

*20 mm=320 kilometers




Opisthotonus

kre¢ zadového

Clovék — tyfus | S
(obraz Bell 1809) svalstva ve smrtelné Ptak — recent,

extazi (poSkozeni mozku nedostatek thiaminu
v dusledku otravy,
nedostatku kysliku etc.)

Struthiomimus altus — kiida (Amerika), teropodni dinosaurus cca ,,pStrosiho vzhledu*
— interpretace: otrava pri sope¢ném vybuchu (?) (podle www.Ideo.columbia.edu, 2007)



http://www.ideo.columbia.edu/

V. HROMADNE VYMIRANI KRIDA/PALEOGEN 65 MA

- impakt (Chixculub)

- obrovské vylevy Cedici (trapy — Indie)

- silna anoxie oceanu

- ochlazeni morské vody

- eustatické zmény hladiny - globalni regrese

Vymiraji:

amoniti, belemniti, dinosauri, pterosauri, ichtyosauri

a prevazna vétSina planktonnich organizmu. Dale jsou decimovani

jezovky, korali, Zraloci. (Malo zasazené

skupiny: savci, Zelvy, krokodyli, hadi a obojzivelnici.)

Celkem z planety mizi 25 % vSech zZivoc€iSnych Celedi a 76 % druhu.
Vysvétlent:
Multifaktorialni udélost, terestrické eventy jsou kombinované s mimozemskymi,

fada pulstt ménicich ekosystém béhem 1-2 miliont let zavrSenych impaktem.
nejlépe prozkoumana udalost.



Tato udalost méla za nasledek:

Uvolnéni zZivotnich prostor v oceanech i na kontinetech = prudky rozvoj novych
skupin organizmu predevSim IIl. moderni fauny béhem paleogénu a neogénu:

- oceansky plankton (mikroorganizmy)

- kostnaté ryby (zcela nahradily biologicky hlavonoZce)
- savci (zemé, voda, vzduch)

- ptaci

- ve spolupraci s nimi rozvoj krytosemenneé flory (travy, kvetouci rostlinstvo)
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Toward understanding sauropod dinesaur gigantism. The sauropod dino-
saurs Brachiosaurus and Argentinosaurus were much larger than the largest
bird-hipped dinosaurs Shantungosaurus and Triceratops, the fossil rhinoceros
Indricotherium (the largest known land mammal), the African elephant, the
giraffe, and the Galapagos tortoise (the largest living herbivorous reptile).
(Inset) The main biological properties that control the upper limits of body size
in terrestrial herbivores—sauropod dinosaurs, bird-hipped dinosaurs, mam-
mals, and ectothermic her bivarous reptiles—are visualized as sliders, with the
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evolutionarily primitive state to the left and the advanced state to the right.
The slider position foreach herbivore group (color-coded to match the images)
indicates the specific combination of primitive and advanced states that led to
the maximal body size of this group. The unigue gigantism of sauropod
dinosaurs was made possible by a high basal metabolic rate (BMR, advanced),
many small offspring (primitive), no mastication (primitive), and a highly
heterogeneous lung (advanced). We hypothesize that ontogenetic flexibility of
BMFR was also important.
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