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Megadrapiezniki (drapiezniki szczytowe)

Zajmujg szczyt piramidy troficznej.

Duze rozmiary i masywna budowa (chociaz brak doktadnego
kryterium masy).

Zaawansowane adaptacje do polowania na rozmaite typy
zdobyczy.

Ztozone strategie towieckie (polowanie w grupach,
atakowanie z zasadzki).

Ogromne znaczenie ekologiczne — duzy wptyw na nizsze
poziomy troficzne i rownowage ekosystemowa.

Pojawianie sie megadrapieznikow w danym momencie
historii geologicznej jest Swiadectwem stabilnych warunkow
Srodowiskowych i ogromnej bazy pokarmowe,;.



https://www.treehugger.com/surprising-facts-about-komodo-dragons-4864224



Ewolucja i radiacje megadrapieznikow

Pierwsze lgdowe formy megadrapiezne pojawity sie
w permie = synapsydy (pelikozaury i terapsydy).

Bat-eared fox African lion (male)

W mezozoiku nastepuje radiacja megadrapieznych
zauropsydow = na lagdach archozaury (dinozaury,

terozaury i formy pokrewne); w morzach
epidozauromorfy (ichtiozaury, plezjozaury,
mozazaury) i niektore archozaury
(krokodylomorfy).

W kenozoiku radiacja megadrapieznych
synapsydow = ssaki.

Ostatnie 250 milionow lat to czas wielu szeregow
rozwojowych megadrapieznikow, ktore
nastepowaty jedne po drugich.



Mosasaurus hoffmannii
(North America, Europe, Africa, ?Antarctica, ?South America)

Hatzegopteryx thambema
(Europe)
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Early Permian terrestrial fauna of North America
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DIMETRODON ) \ W D. grandis

D. angelensis D. gigashomogenes

D. milleri

D. naalis D. tcutonis

https://en.wikipedia.org/wiki/Dimetrodon#/media/File:Dimetrodon_species2DB15.jpg



Sokolki Faunal Assemblage - Late Late Permian of Northern
part of European Russia

Leogorgon
klimovensis
Scutosaurus karpinskii
Inostrancevia
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Ne pas toucher

Don't touch

https://en.wikipedia.org/wiki/Inostrancevia#/media/File:Inostrancevia_alexandri.JPG




Rekonstrukcja Mario Lanzas




Rekonstrukcja Dmitry Bogdanov



Poczatki megadrapieznictwa

Larger tetrapods

Increasing Size p

Likely prey

Less Combative
Faster

A

Multiple
bites

FFsG and size evolution through time

Speed Specialists
Power Shearers
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(mm)
Femur

Length

Feeding Functional Groups

Raptorial Power Speed
Sheaarers ‘Bpecialists

Long & Gracile Long & Robust Compact & Robust
Weak Symphysis Stronger Symphysis Extra Strong Symphysis
Extra Long Toothrow Long Toothrow Shorter Toothrow

FG RLA GRA PBS DSS Lower  Middle

Triassic

Damaging Prey
Power

Gripping Prey

Speed 4 Jaw functional focus )

300 290 280 270 260 250

Clades: 1. Sphenacodontidae, 2. Sphenacedontoidea, 3. Burmetiamorpha, 4. Rubidgeinae, 5. Theriodontia, 6. Scylacosauridae, 7. Akidnognathidae,
8. Euthericdantia, 9. Bauriamorpha

Singh et al., 2024



Megateropody — mezozoiczne ,machiny wojenne”

Theropod dinosaurs

2 N S

Rugops Giganotosaurus Dilophosaurus Irritator Cryolophosaurus Gigantoraptor
Suskityrannus Spinosaurus Majungasaurus Tyrannosaurus rex Acrocanthosaurus Concavenator




THEROPODA
@% N

Carcharodontosauria =
Coelurosauria

Abelisauridae
Short round- %{ﬁfw Spmosaurldae Allosauridae
ed snout_; ) Conical teeth;
Squat thick- Noasauridae Tall neural
ened teeth; spines = J Carnosauria
Highly 2 Megalosauridae

I Avetheropoda

reduced fore- ) Extremely com-
arms Flaphiosauridae Megalosauroidea plex chambers

| Maxillary fenestra becomes fossa; !
) in vertebrae;
Elongate skulls; Powerful arms

W ? Manual digit IV
y%,,m.,. — Orionides lost
& -‘“1 % E’“‘z«-“,

Ceratosaurldae A |
MonS!ophosa urus

Ceratosau ria |

Abelisauroidea

Reduced size of manual pha-

langes; 7 or more sacrals Tetanurae ,
—1— Maxillary fenestra; Teeth restricted to front
of jaws; Larger hands; Interlocking caudal

Averostra vertebrae

&W‘i?\ Asymmetrical premaxillary teeth; Loss of premaxilla-maxilla
s Qf’;/pho;aums =1 kink; Reduced number of maxillary teeth; Lacrimal fenestra;
\ f“§ | Expanded anterior part of ilium

_ C°e'°’|’hys°idea —¥—Reduced number of maxillary teeth; Maxillary teeth all anterior to orbit
y Neotheropoda
E°E’°mae”3 —1— Premaxilla-maxilla kink; Furcula; Manual digit V lost; 5 or more sacrals; En-
T, larged hip muscles; Pedal digits | & V reduced
DAY ‘ THEROPODA
Sauropodomorpha Blade-like serrated teeth; Promaxillary fenestra; Intramandibular joint; Pneumatic foramina
l I anteriorly placed in cervicals; Enlarged hands with increased grasping ability

Skeletons by Scott Hartman (skeletaldrawing.com), Carol Abraczinskas



Tyrannosaurus rex
Osborn, 1905

FMNH PR 2081
Body length (Along the centra): 12.35 meters
Hip height: 3.73 meters
Body mass: 8,462.15 kg

_>
12.35 meters
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Soft-tissues
Tooth
Bone

Cullen et al., 2023






Varanus
(lepidosaur)

Amblyrhynchus

(lepidosaur)

Alligator

(crocodylian)

Cullen et al., 2023



Cullen et al., 2023

Tyrannosaurus
(theropod dinosaur)

Varanus
(lepidosaur)

Amblyrhynchus

(lepidosaur)

Alligator

(crocodylian)
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Tyrannosaurus rex
(after Oshorn 1912) Qianzhousaurus sinensis (from Lii et al. 2014)

Maxillary wall
sockets

Na podstawie prac: Osborn (1912), Li et al. (2014) and Cullen et al. (2023). Zmodyfikowane.



Maxillary teeth not overlapping
“Crush closed”: probably impossible dentary foramina row: maximum

Loose, lepidosaur-like closure: Fully closed jaws of Varanus
most “open” plausible komodoensis, based on
resting pose? CT-scanned carcasses

Na podstawie Cullen et al., 2023.



Soft-tissues
Tooth
Bone

Na podstawie Cullen et al., 2023.
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Representative tyrannosaur skull
(Albertosauns bratus)

Nasal

Maxilla

Premaxilla

The osteological texture of tyrannosaur facial bones compares best with
the rough and wrinkled texture that is consistent with overlying scales as
is seen in living crocodylians. Crocodylian and tyrannosaur snouts and
jaws are penetrated by numerous neurovascular foraming allowing
hundreds of branches of nerve endings 1o innervate the skin, Some tufts
of these nerve endings are capped under a tiny dome (integumentary
sensory organs) which increases the sensitivity of the skin in modern
crocodylians and probably tyrannosaurs too.

ument )
Facial bones Integument
Maxilaand dentary > (1) Large flat scales
with numerous Scales closely asscciated with bone
neurovascular foramina leave a rugose and sculptured

surface texture, Therefore the
presence of bumpy and coarse bone
textures is a strong corcelate fora
lip-less ‘mask’ of large flat scales.

=>(2) Amorlike skin

Extremely coarse bone, e.g. nasal
bone, supported armor-like skin
on the snout and on the sides of
the lower jaws. The armor-like
skin would have protected
tyrannosaurs from abrasions,
perhaps sustained when hunting
and feeding

—> @ Keratin sheath
Coarse and rim-like edges with
smooth central region, indicate
a comified sheath-lke covéring
of keratin

Premaxilla, nasal,
lacrimal (horn), jugal (horn)
and dentary (chin)

Postorbital

o\ yw\v

Life reconstruction of the integument of
Daspletosaurus horneri, based on the
distribution of texture on the facial bones

=Shape of ‘mask’
¢ demarcates the
b limit of inference
" (Carr et al., 2017)

.

Large flat scales
with integumentary
sensory organs

Source: Carr, T, D, D, J. Varricchio, J. C. Sedimayr, E. M. Roberts & J. R. Moore. 2017. A new tyrannosaur with evidence for

anagenesis and crocodile-like facial sensory system. Scientific Reports 7, Article number: 44942, doi:10.1038/5rep 44942

© Dino Pulera



Facial bones

Integument

Maxilla, dentary

Keratinised sheath that cracks with growth,

creating the illusion of “flat scales.” This
integument heavily sculpts the underlying
bone texture, leaving a shallow, hummocky
rugosity profile.

jugal (hom), dentary (chin)

Premaxilla, nasal, lacrimal (hom),

Cornified armour-like dermis. Correlates
to a coarse, papillate texture and projecting
rugosity profile.

Postorbital boss Highly cornified sheath, creates a raised
edge between coarse and warty dorsal
surface and smooth lateral surface.

50 cm

2

Life restoration of Tyrannosaurus rex with facial integument inferred from the
distribution of surface textures on the facial bones according to Carr et al. (2017).






https://markwitton-com.blogspot.com/2023/03/new-paper-fresh-evidence-and-novel.html



/yfodontyzm — kluczowa adaptacja dla
megadrapieznikow

e Zeby sptaszczone dwubocznie o
zgbkowanych krawedziach.

* Funkcjonalne przystosowanie do
rc]z_zrywania powtok ciata duzych
ofiar.

* Pojawienie sie fatdow
migdzyzebinowych nadato
dodatkowg odpornosc
biomechaniczng = zdolnos$¢ do
miazdzenia kosci (osteofagia).

Brink et al., 2015



2 H. garnettensis

Cutleria

# Therapsida

Secodontosaurus

Sphenacodon

Ctenospondylus

D. milleri

7 0 - D. limbatus

— D. grandfs

310 300 290 280 270 Ma
Ka Gz As Sa Ar Ku

- Straight I:' Enamel serrations . Denticles

Brink & Reisz, 2014



Brink et al., 2015



Brandalise de Andrade et al., 2010



Biomineralizacja fatdow miedzyzebinowyc

Brink et al., 2015



Homoplazja fatdow miedzyzebinowych
Sauropsida i Synapsida

(b) (c)

N

N Sauropsida > Synapsida

Whitney et al., 2020



——
1,000 pm

LeBlanc et al., 2024




Pokrycie zelazem zwieksza odpornosc
mechaniczna




1
Varanus komodoensis

2
Varanus priscus

3
Varanus varius

4
Varanus salvadorii

5
Varanus gouldii

6
Varanus rosenbergi

b \/aranus giganteus

l- Varanus bengalensis

I 7
Varanus salvator

8
Varanus indicus

{ Varanus griseus
Varanus exanthematicus

—\/aranus niloticus

I_ Heloderma horridum

I— Heloderma suspectum

(4

LeBlanc et al., 2024
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https://www.treehugger.com/surprising-facts-about-komodo-dragons-4864224



Lion canine tooth

Cross-section

Tongue side

Back O Front

Cheek side

Panthera \
leo

Smilodon
fatalis

Pollock et al., 2025

Canine teeth of sabre-toothed predators

Dinofelis Homotherium
barlowi crenatidens

R

Barbourofelis
fricki

\ -

Thylacosmilus \
atrox

We studied the 3D tooth shape &
mechanics of non sabre-tooth and
sabre-tooth mammals.

Geometric morphometrics

Tooth
stress

Puncture
force

(V.

more curved
teeth

PC2
(9.31%)

Al

straighter
teeth

Optimality

optimal (N Suboptimal

o K

Barbourofelis fricki Smilodon
fatalis

L

Functional optimality

Common

m

Giant panda

M T K

Thylacosmilus atrox Hoplophoneus Dinofelis
primaevus barlowi
/ 4
| A Feliformia ® Caniformia M Metatheria

Y

Snow leopard

Tasmanian
devil

Raccoon

rv

more slender teeth PC1 (71.48%)

-
more robust teeth

We found that functional optimality drives the repeated evolution of

extreme sabretooth forms.
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true
Thylacosmilus marsupials elephant human

Smilodon

origin of
saber teeth

origin of
saber teeth

time

commohn ancestor
with teeth




Osteofagia — wymogi funkcjonalne

F‘ Gt H«

Lei et al., 2023




Ceratosaurus Marshosaurus Torvosaurus Allosaurus | Allosaurus ||

an

o
-y
(1]
3
o
&,
)
m

uonnuap Aiejjixewsaid

c — orientation of mesial carina —» orientation of distal carina

(c0) Spew aug

QO missing or unerupted tooth
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Lei et al., 2023



Najlepsze szeroko otwarte szerokie pysKki

optimal tension limit maximum tension limit

1704 optimal tension limit

(%) 150

1304

_ i Crocodylia
e tenson it — Alligator mississippiensis
17 . SSLS SIS
(%) 150 . Pterosauria
156 Archosauria
i Ornithischia
& Qﬁj’&\b\‘\ R OSSO N Y ST il
@Y'i@&v{v?ivﬁ\g?\ FELTS S g8
Sauropodomorpha
Dinosauria
Allosaurus fragilis
170 .
(%) 150 e Allosauroidea
45 Saurischia
1704
(%) 150 N
D 07 Thempods Tyeannosauroides Tyrannosaurus rex
Q\Q%N@\\b"(é\d»&;\&Q\&\&n 6\&§ AN 4
FSESSITEETTEESS
Therizinosauria
170 Erlikosaurus andrewsi
(%) 150
130
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130
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Lautenschlager, 2015



Max

Pereyra et al., 2025
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Radiacje megadrapiezni

transgresji morskich?

Radiacja tyranozauréw w trakcie wielkiej
transgresjl kredowe;j.

W tym samym czasie radiacja olbrzymich
mozazauréw w morzach

W okresie jurajskim najwieksze
drapiezniki rowniez pojawiaty sie w czasie
najwyzszego poziomu morz.

Transgresjom morskim towarzyszy rozwoj
rozlegtych obszarow aluwialnych i rownin
nadbrzeznych — habitat dla wielkich
kregowcow.

B.

OW efektem

LATE CRETACEOUS

|  Maast

Cenoman | Turon | Conia| Sa | Campanian
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B Alectrosaurus
Appalachiosaurus

=8l Alioramus altai

Tyrannosauridae

northern
Asia Laramidia

=0 Alioramus remotus

=l Gorgosaurus
e Albertosaurus
#ll Dinosaur Park taxon
Daspletosaurus

#l Two Medicine taxon
Teratophoneus curriei

Bistahieversor
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' southern Tarbosaurus
Laramidia Appa’a"h’a Zhuchengtyrannus
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tyrannosaurid
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