Subphylum Vertebrata

e Subphylum Vertebrata has several divisions you need to be
familiar with:

— Superclass Agnatha — Jawless Fish;
Ostracoderm (fossil)

— Superclass Gnathostomata
» Class Placodermi — First Jawed Fish (Fossils)
* (Class Chondricthyes — Cartilagenous Fish; Sharks; Rays

* Class Osteichthyes
— Subclass Actinopterygii — Ray-finned Fish; Goldfish; Sea Horse

— Subclass Sarcopterygii — Lobe-finned Fish; Coelocanth
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Vertebrata

Vertebrates originated about 525 million years ago during

the Cambrian explosion, which saw the rise in organism diversity.
The earliest known vertebrate 1s believed to be

the Myllokunmingia.[ 1] Another early vertebrate 1s Haikouichthys
ercaicunensis. Unlike the other fauna that dominated the Cambrian,
these groups had the basic vertebrate body plan: a notochord,
rudimentary vertebrae, and a well-defined head and tail.[17] All of
these early vertebrates lacked jaws in the common sense and relied
on filter feeding close to the seabed.[18] A vertebrate group of
uncertain phylogeny, small-eel-like conodonts, are known from
microfossils of their paired tooth segments from the late Cambrian

to the end of the Triassic ﬁ




Haikouichthys ercaicunensis




Devonian Jawless Fish
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CONODONTS

« conodonts are small tooth shaped structures
— have been found in fossil record for many years
— 1mportant biostratigraphically
— made of phosphate (like most vertebrate bones)
— Ordovician conodont over 1 foot long (1995)

— probably a predator in Chordata
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KINGDOM: ANIMALIA
PHYLUM: CHORDATA

CRANIATA (vertebrates) CAMB.

CLASSES: CONODONTA* CAMB.

AGNATHA (jawless fish) CAMB.

Gnathostomata

ACANTHODI (spiny sharks)* SIL.
PLACODERMI (armored fish)* SIL.

CHONDRICHTHYES (cartilaginous sharks) DEV
OSTEICHTHYES (bony fish) SIL.

— Subclass Actinopterygii (paprskoploutvi)
— Subclass Sarcopterygii (nozdrati)

AMPHIBIA (amphibians) DEV.
REPTILIA (reptiles) CARB.
AVES (birds) JURASSIC
MAMMALIA
(mammals) TRIASSIC
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EARLY PALEOZOIC LIFE
Vertebrates

Fish

Placodermi (Placoderms)
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EARLY PALEOZOIC LIFE

Vertebrates
Fish
Acanthodii (Acanthodians)

Early jawed fish
Late Silurian to Permian
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Chondrichtyes -Paryby

Elasmobranchii - zraloci

First sharks

Ctenacanthus sp, a Late Devonian and Carboniferous shark

The very earliest signs of sharks are minute fossil scales and teeth which are found in rocks from the
late Silurian to early Devonian period {around 400 million years ago). It becomes more and more
difficult, however, to identify shark scales in older rocks because they closely resemble those from
jawless fishes called the lodonts, which lived at the same time. Only microscopic differences separate
shark and the lodont scales, and the two kinds seem to become more and more alike the further one goes

back.




OSTEICHTHYES @©ony fish) SIL.

— Subclass Actinopterygii
(paprskoploutvi)

— Subclass Sarcopterygii
(nozdrati)




Actinopterygii

Chondrostei - chrupavditi

well represented by the genus Cheirolepis (Fig. 10-71).
From such fishes as these evolved the more advanced
bony fishes during the Mesozoic and Cenozoic.

The second category of bony fishes, the Sar-
copterygii, is characterized by fishes with sturdy,
fleshy lobe-fins and a pair of openings in the roof of
the mouth that led to clearly visible external nostrils.
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Sarcopterygii -nozdrati

Mezi charakteristické hlavni znaky téchto tzv. Zivych fosilii patii vyvinuti choanii (vnitinich
nozder), které umoznuji vdechovani atmosférického vzduchu se zavienou tlamou. A také
rozvinute¢ plicni dychani

podtrida lalokoploutvi (Coelacanthimorphes)

podtrida dvojdysni (Dipnoi)

Piivod obojZivelniki, a tedy vSech ¢tyfnozci, je zahalen tajemstvim. K predkiim
obojzivelnikii mohly pattit lalokoploutvé ryby dychajicich vzduch, jejichZ ploutve se
postupné preméenily na koncetiny schopné podpirat t€lo. MoZna se vSak obojzivelnici
vyvinuli z ryb dvojdysnych (Dipnoi). Fosilni zaznam je ale pomé&rné kusy a je obtizné
rozhodnout, jestli je dany ZivocCich jesté rybou nebo uz obojzivelnikem ﬁ




Dipnoi

FIGURE 10-72 Dipterus, a
[Peel€lo s [oIM[P[FIw I [¥I7]a] Devonian lungfish.







lalokoploutvi (Coelacanthimorphes)
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Tiktaalik roseae lived approximately 375 million years ago.
Paleontologists suggest that it 1s representative of the transition
between non-tetrapod vertebrates (fish) and early tetrapods such
as Acanthostega and Ichthyostega, known from fossils about
365 million years old. Its mixture of primitive fish and derived
tetrapod characteristics led one of its discoverers.

Tiktaalik roseae, has a skull, a neck, ribs and parts of the
limbs that are similar to four-legged animals known as
tetrapods



//upload.wikimedia.org/wikipedia/commons/7/7d/Tiktaalik_BW.jpg
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FIGURE 10-79 The skeleton of Ichthyostega still retains the fishlike form of its cross-
opterygian ancestors.  (From Levin, H. L. 1975. Life Through Time. Dubuque, 1A: William C. Brown Co.)
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FIGURE 10-78 The evolution
of amphibians and lobe-fin fishes.
(From Colbert, E. H., and Morales, M. 1991.
Evolution of the Vertebrates, 4th ed. New
York: John Wiley. With permission of the
author, artist Lois Darling, and the
publisher.)




Amphlbla — Labyrithodonts. Carboniferous — age of amphibians.

Discosauriscus
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Anapsid

FIGURE 12-23 Reptile skull types. (p, parietal; sq,
squamosal; po, postorbital; j, jugal; g/, quadratojugal.)
@ [n which of the above groups are dinosaurs placed?




Reptiles

Cotylosauria (anapsids) - first reptiles in middle Carboniferous)

Pelycosauria mammal-like reptiles, synapsids, first in
Late Carboniferous, extinct in middle Permian

Therapsida — synapsids, predecessors of mammals, middle Triassic

Notosaurs (euryapsids),




Paleozoic Reptile Evolution

* Evolutionary
relationship among
the Paleozoic
reptiles

Therapsids Thecodontians
(Permian-Triassic) \ (Permian-Triassic)

o b

Pelycosaurs
(Pennsylvanian—Permian)
Cotylosauria @f

Protorothyrids
® 2001 Brooks/Cole Publishing//TP. (Pennsylvanian—Permian)




One of the Oldest Known Reptiles

» Reconstruction and skeleton of Hylonomus [yelli from the
Pennsylvanian Period

RUUINTR A RRAS A2 A — Hylonomus lyelli
058 "‘?‘W i ( ( f was about 30 cm
l“sfﬁ"b'b( ‘ é,’ Y( PR lon g
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Cotylosauria




Geological Timescale

Jawless Fish
Cartilage Fish

Boney Fish
Amphibians
Reptiles
Synapsics Mammals
Dinosaurs Birds
543 510 439 409 363 290 245 206 144 G5 2

Cambrian
Ordovician
Silurian
Devonian
Carboniferous
Permian
Triassic
Jurassic
Cretaceous
Ternary
Quaternary

Paleozoic Mesozoic Cenozoic
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Pelycosauria

FIGURE 10-82 Mounted skeleton of the
Permian “sail-reptile” Dimetrodon gigas. The
tail was actually somewhat longer.  (Courtesy
of the U. §. National Museum of Natural History,

Smithsonian Institution.)
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Therapsids

Der Sauroctonus wies bereits ein méchtiges, differenziertes Gebiss auf und wird eines der grolen Raubtiere des
Perms gewesen sein.(Werk des Kiinstlers Z. Burian)




The bear-sized Inostrancevia alexandri assaulting the ox-sized armoured
Scutosaurus karpinski



http://www.palaeos.com/Vertebrates/Units/400Therapsida/400.800.html
http://www.palaeos.com/Vertebrates/Units/Unit200/200.html

Moschops

Lystrosaurus



http://www.iflscience.com/environment/microbes-caused-extinction-90-species-250-million-years-ago
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Amniotes

amnion
(Nuid)

chorion
Igas exchange)

yolk

(nutrients)

Synapsids Anapsids Diapsids Euryapsids

specialized teeth

Ichthyosaurs )>§>
(biting) T RIS T STAA

sclerotic rings; bony flippers;

3 live birth; carnivorous
C@ﬂ!,'?g?s early reptiles, turtles  dinos, birds, crocs, marine reptiles Plesiosaurs
Premolars 2nd palate snakes, lizards ;zggd?zcﬁﬁ::igsh
Molars single jaw
{grinding) upright gait
5-D hinge Archosaurs
3 middle ear bones \
Pterosaurs Dinosaurs
[ Rhamphorhynchids Ornithischians  Saurischians
Pelyfzgssaurs Thera pSI-dS Mamm?lls tki long ta‘il; gliders; pubis points forward pubis points backwards
(thermoregulation, displays) @g% arlies noyvn small; bipedal
carnivore = Hadroconium

Dimetrodon
carnivore

Stegosaurs Sauropods
huge herbivores

Cynodonts m
"dog-tooth”
Edaphosaurus Pterodactyls (g 32 ; Ankylosaurs ﬁﬁ

herbivore Dicynodontia,
herbivore

short tail; fliers;
big; quadrupedal Theropods

% ?Ceratogs ancestor to birds
% ;’? Pachycephalosaurs

Hadrosaurs

Placentals Marsupials Monotremes Wd“k'b“'e“

Aves



https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjPnPTKopbQAhVJNxQKHZycBr0QjRwIBw&url=https://www.luckysci.com/2014/09/amniotes-of-the-late-paleozoic-mesozoic/&bvm=bv.137904068,d.d24&psig=AFQjCNG3zaA2RWmPlLgq53IgALh7AhjByA&ust=1478594999111138

Euryapsida

Notosaurs -

DREei 1500 Triassic Period
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Diapsida

insectivorous lizard-like diapsid reptiles,

Petrolacosaurus was a small, 40-centimetre (16 1n) long, reptile,
and the earliest diapsid known. It lived during the late
Carboniferous period




Thecodonts

give rise to crocodilians, dinosauria, & pterosaurs

LU EREEE anc.estors: KHDWI:I L These were around before Theropods.
smaller, longtails, short forelimbs.

Some scientists hypothesize that this group
includesthe small, lizard-like, flying reptiles.
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http://rspb.royalsocietypublishing.org/content/278/1708/1107
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150 million years age
58-62 m length
122-130 tones

68- 65 million years age

5.4 tones weight
13 meters lemgth
Indricotherium
37-32 million years 650 —
5.2m tal 100-110 milicn years ago
lm.lnwh 60-70 tomes weight
: | ki
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Blue Whale
33.5 m kength
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Homo sapiens Titanosaur Amphicoelias fragillimus
6ft 122ft 190ft

- :
0ft 25 90 15 100 1235 150 175
k7 FIVETHIRTYEIGHT SOURCES: AMERICAN MUSEUM OF NATURAL HISTORY, KEN CARPENTER
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[ Spinosaurus segyptiacus
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