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Gildie pokarmowe jurajskich gadow morskich
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0.10 —1""

0/ ....................

PCO 2(22.1%)

. Pliosauridae ! t ‘ Geosaurinae
g\
A Plesiosauroidea (“ ‘ Teleosauridae
o

. Ichthyosauria ] Metriorhynchinae

Foffa et al., 2018



Mezozoiczna Rewolucja Morska

Zeby Tholodus Potezny Temnodontosaurus
Arkhangelsky et al., 2016 Pardo-Pérez et al., 2018

Filtrujgcy Guanlingsaurus
Jiang et al., 2013



Makrodrapieznictwo wsrod triasowych ichtiozaurow

Predator: Guizhouichthyosaurs (ichthyosaur, ~5 m)
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Prey: Xinpusaurus (thalattosaur, ~4 m) (.

Jiang et al., 2020



Oraz kredowych — Kyhytysuka sachicarum

VINY

W)

Figure 10. Reconstruction of the skull of Kyhytysuka sachicarum comb. nov., DON-19761. A, showing morphological differentiation
across the teeth, and B, gape interpretation. Scale bar = 10cm.

Cortés et al., 2021
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‘Platypterygius’ sp. France

‘Platypterygius’ australis

Simbirskiasaurus birjukovi

Pervushovisaurus campylodon

Pervushovisaurus bannovkensis

Brachypterygius extremus
‘Platypterygius’ sachicarum
Ophthalmosaurus icenicus
‘Platypterygius’ americanus
‘Platypterygius’ hercynicus
Sisteronia seeleyi
Aegirosaurus leptospondylus
Mollesaurus perialus
Ophthalmosaurus natans
Sveltonectes insolitus

Acamptonectes densus

Cluster dendrogram
Distance: euclidean

Cluster method: ward.D
Confidence metrics (%):
Approximate unbiased P-value
Standard bootstrap

Fischer, 2016



Delfiny oceaniczne krotkoszczekie

Delfinowiec biatonosy
Lagenorhynchus albirostris Orki oceaniczne Orcinus orca



Ekomorf orki

Orcinus
citoniensis

diet
including
tetrapods

fish-
based
diet

- Orcininae
- Globicephalinae

BNV RY L

Orcinus orca

Bianucci et al., 2022
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Wspotczesne grindwale

Adult Male

Adult Female




Temnodontosaurus — jurajska orka

duskyvel.deviantart.com

Ryc. Bogustaw Waksmundzki



Tresci zotgdkowe sprzed 180 milionow lat

W Cranial elements [ Axial elements
Teeth Appendicular elements
Unidentified elements

Serafini et al., 2025



Temnodontozaury zjadaty wszystkich!

Frachoned | I'IQ'ESIIIIIII"I
Dismeamberment

Whale ingastion




Cranium (dark gray)

D Dentary

Fr Frontal

Mx Maxilla

N Nasal

Oc Occiput
Forelimb (gray)

H Humerus

Sc Scapula

U Ulna
Ribcage (white)

R Rib (not labeled)

St Sternebra
Vertebrae (white)

C Cervical

L Lumbar

T Thoracic







ST
TF‘“" : lever model
in-ever

out-lever

7] M. zypomatcomanszutans
] M temporais pars supertioats and pars profunda  [T] M. dgasyicus
10em M massaler pars superfoals and pas profunda M. plerygodess ntomrus

M. temporalis

M. zygo,
mand.

M. masseter

right TMJ”

Snively et al., 2015



Voss et al., 2019



https://cl.staticflickr.com/7/6032/6329877372_fd59ff7861_b.jpg



B Glauconitic sand with small shark teeth
Voss et al., 2019



Pyknodonty — ryby o stalowych szczekach!

Vullo et al., 2018 Rekonstrukcja: Dmitry Bogdanov



B Glauconitic sand with small shark teeth
Voss et al., 2019



Rekiny wielkozebne wczesnego kenozoiku

RS

Carcharocles sokolovi Otodus obliquus



asilosaurus zjadat wszystkich!

Szkielet bazylozaura w Nantes History Museum we Francji

Ryc. Bogustaw Waksmundzki



Mozazaury — morskie warany

http://www.eartharchives.org/articles/mosasaurs-last-of-the-great-

> A Ryc. Bogustaw Waksmundzki
marine-reptiles/



Rekonstrukcja: Marcin Ambrozik




Aparat gebowy przystosowany do potykania
duzych ofiar

Peac
https://commons.wikimedia.org/wiki/File:Mosasaur_skull.JPG



Mosasaurus baugei

http://www.thefossilforum.com/index.php?/topic/35999-moroccan-mosasaurs/



rognathodon — mozazaur o poteznych szczekach

Rekonstrukcja Dmitry Bogdanov http://www.thefossilforum.com/index.php?/topic/35999-moroccan-mosasaurs/



Thalassotitan atrox

Ryc. Andrey Atuchin



Mar“mm

BLEND N2 27

http://www.thefossilforum.com/index.php?/topic/35999-moroccan-mosasaurs/



Longrich et al., 2022



Delfiny oceaniczne dtugoszczekie

Delphinus delphis delphis

Steno dtugonosy Steno bredanensis

Delphinus delphis bairdii

Delphinus delphis tropicalis

Delfin zwyczajny Delphinus delphis
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Ichtiozaur Platypterygius hercynicus

Ryc. Bogustaw Waksmundzki Szablogrzbiet waleniozerny Pseudorca crassidens



Oftalmozauridy — prawdziwe ,rybojaszczury”

Ichtiozaur Cryopterygius
(Undorosaurus?) kielanae

- surangulare
- angulare
spleniale

Tyborowski et al., 2020




Drapiezniki o rozbudowanych zmystach

Rekonstrukcja systemu wechowego oftalmozaurida Kanaty systemu neuronaczyniowego w szczekach
z Morawicy; Tyborowski et al., 2020 ichtiozaura z Wtoch (Serafini et al., 2022)



Rozne sposoby odzywiania

Delsett et al., 2023



Roznice mikrostrukturalne

inner, porous cone compact, outer sheath
b

o r.j

. inner, porous cone
anterior

< Site of cross-section compact, outer sheath

Delsett et al., 2023

Site of cross-section in 4H



Roznice mikrostrukturalne

Delsett et al., 2023



Dtugoszyje plezjozaury

Uppsala University:Joschua Knuppe/CC
BY-ND 3.0 | Zrédto: Materiaty prasowe

Lagenanectes richterae
Sachs et al., 2017



Ophthalmothule — plezjozaur o wielkich
oczach _ .

LS G S O
CO00cmmmaey

Roberts et al., 2020




Durofagia — odzywianie sie twardg zdobyczg

Ryc. Bogustaw Waksmundzki



Durofagia u ryb dwudysznych
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Cui et al., 2022




Alveolar space; lingual position
of replacement tooth

-
-
-

Vertical position of
replacement tooth

Neenan et al., 2013



Plakodonty (Placodontia) — durofagiczne gady
morskie

Placodus Macroplacus

https://en.wikipedia.org/wiki/Placodontia#/media/File:Placodus_gigas 2.JPG https://en.wikipedia.org/wiki/Placodontia##/media/File:Macroplacus_raeticus.JPG



Ryc. Bogustaw Waksmundzki
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Acynodon adriaticus

Muscioni et al., 2024




Globidens — durofagiczny mozazaur

Globidens dakotensis

https://i.redd.it/Is65vt3h8r321.jpg






Alveolar length (mm)

20

15

10

Posteriormost dentition:

Massive, blunt teeth,

close to the hinge: far from the hinge:
suitable for crushing food suitable for acquiring and

manipulating food

A
- A
A
A
A
A A A
A A

Biomechanika durofagii

7 s Temporal arcade length = 27 % of total skull length
Anteriormost dentition: “ >

Slender, elongate teeth,

Schulp, 2005

maxilla

premaxilla




Durofagia prowadzi do rozbudowy obszaru

skroniowego czaszki

Pommery et al., 2021

Dugong dugon D]
(Mammalia) e

“\Procumbent
front teeth

pad

G

Eoe
R

VA
% ?1 elements
Small oy
reduced A
- ?_:‘ )

1a 1b 1c

__ Frontteeth

Placodus gigas with spaces ™
(Reptilia)
Teeth
Large
teeth
—
10 cm 2a 2b 2c

Diedrich, 2010



Log maximum enamel thickness (um)
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= enlarged gingiva (palatal nutrient foramina)
i laterally bowed mandibles

baleen
complete loss
I of teeth
Basilosauridae Aetiocetidae Eomysticetidae crown Mysticeti

biting + intraoral suction + simple sieving

suction + simple sieving suction + baleen filtering
E——————————————

ram + baleen filtering

, Mysticeti I

Marx et al., 2016 ; Chaeomysticeti (teeth reduced or absent, baleen-bearing) .
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— e 2151 0saundae

s Mystacodon
Llanocetus

Suction ancestral
Coronodon

Mammalodontidae
AEEEEEEEEEsssssmmm——  Actiocelidae

Loss of teeﬂ:; Eomysticetidae
Crown Mysticeti

C coronodon E Balaenoplera

Peredo et al., 2018




Hocking et al., 2017

(a) grappling with forelimbs

R et e N
g ? \

AN

(b) anterior snapping

(c) lateral snapping

(e) suction prey capture




Cross sections

notch notch main cusp
transverse horizontal horizontal

tooth shape

Canis lupus
(dingo)

(b)

Lobodon carcinophaga

(©)

Hocking et al., 2017 tJanjucetus




Hocking et al., 2017

) (b)

—_
S

suction filter feeding raptorial feeding

T Lobodon < <% 3>

Lobodon
A( Canis latrans , Hydrurga
21 15 - . (ﬂ -
2 p

blunter
(oS

suction filter feeding ’

&
s 1.0 4 -
=1 I 5
s Hydrurga Puma
g ’ ? TAetiocetus 0.5 -
(=%
5| 0- raptorial feeding 0 -
3 =
E 2
_—D' Qo
&l -1 Panthera 1.5 -
g iCoronodon

Phoca 1.0 -

-2 - TSqualodon
‘E'_ 0.5 1
GV _3 Pagophilus 0 -
-2 -1 0 1 -7.5 -5.0 =25 0 2.5 5.0
blunter PC1: notches sharper LD seore
(c)
Dorudon iZygorhiza Squalodon iCoronodon TAetiocetus tFucaia Janjucetus tLlanocetus

(USNM 392075) (USNM 11962) (USNM 498743) (CCNHM 166) (USNM 25210) (UWBM 84024) (NMV P252376) (USNM 183022)




Marx et al., 2019

count

Q.

blunt

PC2: blades

sharp

apical abrasion

suction filter raptorial feeding
24 feeding - e
14 g
0
21 ‘
*
1
. [] ‘ I | ]
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linear discriminant score
34 Lobodon
’ ) Canis latrans
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1 @ Hydrurga P ”mla
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greater palatine maxillary
lateral palatal canal (yellow) canal (red)
canals (blue)

dental
canals (red)

) . superior alveolar
infraorbital canal (red) izl
canal (red)
lateral palatal
canals (blue)
maxillary
diiiEl canal (red)
canals (red)

_;/

—

canals for palatine

vessels (yellow)
infraorbital

canal (red)
canals for nasal
; : vessels (red)
line connecting )
medial margins superior alveolar
of alveoli canal (red)

Gatesy et al., 2022
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Pyenson et al., 2012
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Goldbogen et al., 2019
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Morturneria — filtrujacy plezjozaur z
Antarktyki

"

: B R e {7 \‘
: 1_"//mmum n “\\“\\\\\\\\\\\

closed

open @

FIGURE 8. Mandibular and oral cavity morphology of Mortumeria. A. the mandible in articulation with mouth open: B. a cross-section of the skull
along the indicated arc, demonstrating the large volume of the oral cavity, as well as the oblique interdigitation of the tooth combs and the arching of
the palate. Dark gray shading indicates skull fenestrae: light gray shading indicates reconstructed portions of the skull.

O’Keefe et al., 2017
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SHARK

with modern

Aquilolamna milarcae
Vullo et al., 2021



Ekomorfologia chrzestnoszkieletowych

3.04

1.54

LD2 (12.32%)

-1.5

-3.01

AQUILOPELAGIC . TACHYPELAGIC
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L ]

-

ki
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.
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MICROCEANIC
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LD1 (87.68%)
Vullo et al., 2021



Mantowate (Mobulidae

https://www.cms.int/sites/default/files/species/Mobula%20hypostoma%20dorsal%20female.jpg https://www.nhm.ac.uk/content/dam/nhmwww/discover/mobula-rays/mobula-ray-full-width.jpg



Rekin wielorybi (Rhincodontidae

https://www.auxbulles.com/img/requin-baleine-rhincodon-typus-03.jpg https://shark-references.com/images/species/Rhincodon_typus_(C)_Simon_Pierce%20(39).jpg




Rekin dtugoszpar (Cetorhinidae)

http://a-z-animals.com/media/animals/images/original/basking_shark1.jpg https://animalinfoworld.com/wp-content/uploads/Basking-Shark-725x498.jpg




Best Wallpaper.com

https://www.knihcentrum.sk/content/images/27324086_0.jpg




Rekin wielkogebowy (Megachasmidae
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https://img.zoo-club.org/img/akulabolsherotayapelagicheskayafotoopisa_OAECODA3.jpg https://ianimal.ru/wp-content/uploads/2011/02/akyla-bolsherot25.jpg



Schutter & Everaert 2020



Pachycormiformes — mezozoiczne lewiatany

=

B Leedsichthys problematicus (NHMUK PV P10156)
@ Bonnerichthys gladius (FHSM VP-212)

B Protosphyraena ferox (IRScNB P 8781)

B Ohmdenia multidentata (GPIT 1017/1)

B Pachycormus bollensis (MJML K164)

https://en.wikipedia.org/wiki/Pachycormiformes#/media/File:Pachycormidae_assortment.png



https://www.spektrum.de/news/vergessene-giganten/1022618
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http://oceansofkansas.com/Bonnerichthys.html



© matt friedman, university of oxford (ausschnitt)
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Ewolucja specjalizacji pokarmowych w morzach

* Generalistom pokarmowym najtatwie;
przetrwac epizody wymieran.

* Durofagia pojawia sie najszybciej ze
wszystkich specjalizaciji.

* Makrodrapieznictwo wymaga duzej
bazy pokarmowe;j.
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* Filtracja wymaga najdtuzszego czasu — e o

geoloilcznego | makrodrapieznych
przod

Bardet et al., 2015



