Mammaliologie

10. Laurasiatheria, Ferae
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Phylogeny of 12,719 Genes (worst 100 RF distance

Sirenia =
Probosq%_;'aa =
Afrosoricida ==
Tubulidentata =
Cingulata ms

Primates

Lagomorpha @

Rodentia

Scandentia ™
Eulipotyphla I

Cetartiodactyla I

Perissodactvia ¥l
Pholidota

Carnivora

ChiropteraI

genes removed, minimum 20 taxa)

Trichechus manatus
_Exwonta africana
(0]

Echinops telairi
glcteropus afer

Dasypus novemcinctus

Gorilla gorilla
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- Macaca fascicularis

Saimiri boliviensis
—L—llithrix Jjacchus
— Carlito syrichta
L Microcebus murinus

Otolemur garnettii :
Ochotona princeps
Oryctolagus cuniculus

l_|:_—Rattus norvegicus
MMus musculus
& " Microlus ochrogaster
Cricetulus griseus
‘—l—Heterog(gghalus glaber
s

: . via porcellus
Ict/dqmgs tridecemlineatus
Tupaia belangeri
——Sorex araneus
—]* Erinaceus europaeus

Condylura cristata

Balaenoptera acutoristrata
Tursiops truncatus
Bos taurus
Sus scrofa
—E Cange#ls ferus
uus caballus
— " Cerdtotherium simum
— Manis javanica

—Manis Pentadactyla
1 -Canis £us
“ Ailuro, melanoleuca
Mustela putorius
Leptonychotes weddellii
——Felis catus "
Phyllostomus discolor
Pipistrellus kuhlii
Myotis myotis
Molossus molossus

| Rhinolophus ferrumequinum
Rousettus aegyptiacus

Fylogenetickd analyza Laurasiatheria. Kladogram savc( pomoci
supermatice 12 931 zretézenych genli a metody rekonstrukce
stromu s maximalni vérohodnosti.

Zvyraznéna je divergence Chiroptera a Fereuungulata - green,
Laurasiatheria;
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Phylogenetic position of the Ferae in the context of the order-level cladogram of Boreoeutheria Halliday et al. (2015)

(only living groups)

Euarchontoglires

(primates, colugos, treeshrews, rodents, rabbits) g
Eulipotyphla
(hedgehogs, shrews, moles, solenodons) *
Chiroptera _
(bats and flying foxes) *
Pholidota
(pangolins) *
Boreoeutheria Ferae .
carnivaora
Laurasiatheria (cats, hyenas, dogs, bears, seals, etc.) d
Scrofifera
Perissodactyla

Ferungulata
(harses, tapirs, rhinos, etc.) H

Euungulata | cetartiodactyla
(camels, pigs, ruminants, hippos, whales, etc.)

o




Chiroptera *
Carnivoramoarpha d
] |:Tl'u'lesonychia
+Triisodontidae [~ Gonacodon Ca rnivora
tEoconodon Pan-Euungulata H

Mesonychia = kopytnici

Vcetne fosilnich linii

tPentacodontidae

tPeriptychidae |—Pho|idota (sensy stricto) L

Pholidotamorpha

- frecs S Arctocyonodonta ot serse 49 tpatacanodonta R
TArctocyonidae TArctocyon
TLoxolophus
tTaenicdonta
{TEscavadodontidae

—[ TWyolestidae
Fhyctitheriidae

%aa s

e | —————————————tPantolestidae Ferungulata m
Ferae
Palaeanodonta
Pholidotamorpha T J ferae Viverravoidea tViverravidae
|=zensu siricto)
L] Pholidota sl Pan-Carnivora teamivoramorph
tChriacus Viverravidae ? sp. (LALVP
- sensulalo [T°°°°°°° 20553 & UALVP
TThryptacodon S0584)
L] {Oxyclaenidae +Claenodon . AU =tRaveniclis
Carnivoramorpha
TAnacodon (Carnivora senzsu lato) | 2 feamnivoramonph sp. (UALVP
21176
L toxyciaenus Creodonta ’
) | _ _ _% _ _ _Tcamivoramorph sp. (WW-64
TPalagoryctidae -Oxyaenodonta LISNM 538395)
] ——tDidelphodus
s —Hyaenodonta —Cammrafonnesd
cimeodon
TGelastops
Tnyaenldae
Creodonta
THyaenodonta m

Pholidotamorpha — vnitrni skupina
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Patriofelist 'C reOd (0] nta
Hyaena hyaena
Hy aena brunnea

E Pliocrocuta perrieri t H yae n Id ae

Pachycrocuta brevirostrist
Crocuta crocuta

i i s Nimravus T
Feliformia wm Hoplophoneus

s POgoNodon t Nim ravidae
G Barbourofelist .B b f I H d
Pseudaelurust aroourorelidae

Homotheriumt

—— V]achairodus T

= Promegantereon ogygiat

r%eg_qn itereon T
n

L P coniolor Felidae
Lynx rufus .
“,y%%‘ﬂ,;;’“_sfef‘."’l Allio et al. 2020
ncia uncia . . . . . . . . . .
Panthera tigris Representation of the mitochondrial genetic diversity within Carnivora with a)

Panehetn pardus the mitogenomic phylogeny inferred from 142 complete Carnivora mitogenomes

p—— |Amphicyonidae including those of the two populations of aardwolf (Proteles cristata) and bat-
ISChyrocy(A:[Iurusj_'rulgens |Ailuridae eared fox (Otocyon megalotis) and b) intraspecific (orange) and the interspecific

L Simocyon batalleri

Lontra canad y i i iti i i

- Lontra canda IMustelidae (red) genetic diversities observed for the two mitochondrial markers COX1 and

Meles meles CYTB

— Zotosﬂavus .

. [ asua nasua .
Bassariscus astutus Procyonidae

Caniformia 4 Procyon lotor

Cephalogale t

— Hemicyon
yont Ailuropoda melanoleuca

s /ndarctos
 Tremarctos ornatus
Arctodus simust .
Melursus ursinus U rsi d ae

 Ursus malayanus
Ursus americanus
1 Ursus thibetanus
Ursus spelaeust
Ursus arctos
Ursus maritimus

Tomarctust
Ei’lurodon feroxt
= Aelurodon taxoidest

Par. ctus euthost
Paratomarctus trmergnusf
Carpocyon

_BC'I'Oﬁha UST
—E— Epicyan haydeni T

mu Epicyon saevusT
Urocyon cinereoargenteus
Otocyon megalotis
Nyctereutes procyonoides

\gulfes yulpes "
—I E ulpes lagopus
Vulzes ve 0)’(, Can'dae

] !caon pictus

] cpeothos venaticus
 Cerdocyon thous

y Chrysocyon brachyurus
 Canis adustus

1 Canis mesomelas

Cuon alpinus

Canis

2

Daphoenust

S

Canis aureus

Canis ;atrans
30 2 10 Canis lupus
TR AR TR T R E RN N TN TR T TN T T T
. ; Pleistocene
Paleocene Eocene I Oligocene I Miocene Plio| -
+ Holocene
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Fig 2. Phylogeny of Carnivora based on mitogenomes. The Bayesian tree was reconstructed using the m{DNA dataset (220 taxa and 14,892 bp) and GTR+1+G model.
The two outgroup species are not shown. Species names follow the classification of the TUCN [1]; the taxa written in red highlight the taxonomic issues discussed in the
main text. The accession numbers of the 42 mitogenomes of Camivora specially sequenced for this study are indicated in red. The eight mitogenomes here assembled
from SRA data are shown in green. The blue circle associated to Mustela nudipes MH464792 indicates that the mitogenome was originally misassigned to Viverra
tangalunga. Fossil species are followed by the symbol “t". For each terminal taxon, the number of similar mitogenome(s) found in GenBank (pairwise distance < 1%) is
indicated after the accession number. Dash branches indicate nodes supported by posterior probability (PP) < 0.95. Black circles indicate nodes that are also
monophyletic in the two following trees: Super TR bootstrap 50% majority-rule consensus tree; and Bayesian tree obtained from the analysis of the mtDNA-Tv dataset
and JC69+1+G model. Grey circles show nodes that are not found to be monophyletic with one of the two methods detailed above. White circles indicate nodes that are
not monophyletic in both mtDNA-Tv and SuperTRI bootstrap consensus trees. No information was provided for the nodes highly supported by the SuperTRI analyses,
i.e. which were found monophyletic in all the 10 Bayesian trees reconstructed from the 10 half-overlapping sub-datasets of the mtDNA dataset. For nodes less supported
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CARNIVORA - Selmy
15 celedi, cca 268 druht

predatofi, heterodontni chrup 3,1,4,3/3,1,4,3, dominantni Spicaky, trhaky
P4/M1, hlavni Zvyk. sval m.temporalis, spodni pozice Celistniho kloubu
radius a ulna jsou volné, bez srlstu a redukci, chybi clavicula
varlata v Sourku (ne u Phocidae), bakulum (ne u Hyaenidae)
Obvykle uterus bicornis, altricidlni mlatada, i hodné mala
utajena brezost (Mustelidae, Ursidae)

rhinarium, dokonaly zrak, tapetum lucidum

plosko (Mustelidae, Procyonidae, Ursidae), prstochodci (Canidae, Felidae,
Hyaenidae, nékteri Viverridae)

redukce prstd - drap(: Canidae a Felidae 5+4, Hyaenidae 4+4

AN N\ N
NN [ {/
B “Q%\k ._}) : /’ -/
p >
- \\_\ = 2 r/ ad g ’
plantigrade digitigrade /
7
(rostral) ,1;3:“’)

af'( ungul i gr ade
Figure 1. The muscles of mastication. (lllustration by
Felicia Paras)
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Nandiniidae - Nandinia binotata nandinie znamenana

jde o zcela unikatni zvire stojici na bazi feliformnich Selem (dfive k
cibetkam)

1-1,5 m s ocasem, do 3 kg, nocni, leze po stromech, ovoce 80%
potravy, dopliovanym hlodavci, bezobratlymi, vejci a ptaky. Pozira i
mrSiny a lidské odpadky.

1,2 m délka téla, velikost rysa, oligocén, 30-25 mil.
nepribuzny savlozubym selmam, konvergence
endemit SAm, podobnost s Feliformes

Intraindividualni agrese — poskozeni lebek, humerus



Nimravidae $avlozubé kocky Gorgonopsia, Thylacosmilidae, Machaeroidinae, Nimravidae,
Barbourofelidae, a Machairodontinae (Placentalia i Metatheria)

Konvergentni evoluce
Eusmilus, Dinyctis, Hoplonepheus, Barbourofelis, Smilodon, Thylacosmilus

https://www.youtube.com/watch?v=H3HbfPq6XI0

CT scans of the skulls of Smilodon and Thylacosmilus,
showing the extent of the canines (red) within the jaw, Nimravides — Felidae — SAm

with Thylacosmilus skull in side and front view below Machairodus — Euratie — do SAm
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TCreOdonta Nimra.vidag
o Amphicyonidae
7 s . < 7 Barbourofelidae
paleocén-eocén SAm, Eurasie — Coniee
predatofi ale ve srovnani s Carnivora nizkd encephalizace, - Muoldes

Procyonidae
Ursidae
Hyaenodontidae

chybi srust karpalnich kosti

Diversity
20
1

Arctocyonidae, Oxyenidae, Hyaenodontidae, Mesonychidae

Oxyaenidae vymfreli predatofri, pripadné samostatné jako |

Oxyaenodonta, paleocén SAm ‘ . : ‘ : ‘
v e o , . e . 50 40 30 20 10 0

V Evropé a Asii jen mala radiace, hlavni v Americe

Patriofelis ferox

Arctocyonidae — Arctocyonodonta, mimo Creodonta D TN

Time (Myr)




Pachyaena mohutny mesonychid z Asie

Skupina s druhy rtiznych velikosti kojot-medvéd

P. gracilis - 24kg, P. ossifraga 60 kg, a nejvétsi P. gigantea
82 kg. Ale jiné odhady zasadné odlisné ! 129 - 396 kg

Sesterska vétev ke Carnivora

Mesonychia - “Middle Claws”

Carnivorous hoofed mammals

Symplotheium vorax Mesonyx uintensis Pachyaena ossifraga  Andrewsarchus mongoliensis
by DiBgd by DiBgd
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Andrewsarchus mongoliensis
Eocene, -40 Ma

1 m dlouha lebka, a nékolika fragmentim kosti
(v r. 1923; Muzeum v New Yorku). nejsilnéjsi
stisk Celisti mezi savci a mohl se tedy Zivit jak
lovem velkych zvirat, tak jako mrchozZrout -
hyena

Andrewsarchus 5 az 6 m délky, 2 m v lopatkach a 600 kg
povazovan za nejvétsiho dravého suchozemského savce, pred 40
mil. (svrchni eocén), dnesni Mongolsko.

Vzhledem vlku ¢i medvédu, je razen mezi mesonychidy, primitivni
predky dnesnich kopytnik(, coz dokazuje také fakt, Ze misto drapl
mél na kratkych robustnich nohou jednoducha kopytka.
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Mesonyx (middle claw) Mesonyx compared to a
Eocén SAm, Cina, 51.8—51.7 mil 1.8 meter tall person.

aktivni béh, vyborny cich, 1.25-1.5m, az 55 kg, silny skus
Vyvinuty neocortex ale mensi encephalizace 1

Velka hlava a dlouhy krk, daleko pocetnéjsi fosilni zaznam

0

0 1 2
DIMENSIONS IN METERS  ©www.prehistoric-wildlife.com 01-01-2015
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Caniforme Feliforme

Carnivore Skulls ' 7':3 (Vulpes vulpes) (Genetta genetta)

Canids have a much
longer rostrum

Rostro lungo Rostro corto

‘é
3
8
‘. "~
1 Ultimo molare ridotto
r; o assente
Ultimo molare
presente
DENTAL FORMULA
Felidae: Wildcat (Felis silvestris) Canidae: Gray wolf (Canis lupus)
Dental formula Dental formula
3 1 3 1 3 1 3 3
Inc — / Can — / PM — /Mol — =30 Inc — / Can — /PM — /Mol — =42
3 1 2 | 3 1 4 3 Bolla timpanica Bolla timpanica a

a singola camera doppia camera

. 4

|

Maxilla or upper jaw Mandible or lower jaw Maxilla or upper jaw Mandible or lower jaw
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Feliformia

121 druh, 7 celedi

bulla rozdélena septem na 2 casti (ekto+entotympanicum)

P4 s viditelnym parastylem - zub je trihroty, chybi M3 dole i nahofe, M? redukovana ¢i chybi (u Felidae a Hyaenidae)

bakulum redukované (i chybi)
osrsténé rhinarium

Felidae

coronoid process

well-developed \
¢ ; : :
o~ | y
. n .
B N ) . N
A
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CANIFORMIA

FELIFORMIA Hyenidae

LCARNIVORA

Pholidota
Pangolin

Nandiniidae r

Eupleridae,

Herpestidae

Ailuridae
Canidae

Ursidae

Phocidae
Potos

Mephitidae

Procyonidae

Mustelidae

Velké koéky

Pantherinae

Malé kocky

Felinae

Malé kocky|Velké kocky

velikost |mensi veétsi

zornice |svisla kulata

jazylka |kesténd  |chrupavéitd

rhinarium|vetsi mensi

Neofelis 2 druhy: levhart obld&kovy, Diardiv

Panthera 5 druhd: lev, tygr, levhart, jagudr, irbis

Pardofelis 3 druhy: ko€ka mramorovand,
bornejskd, Temmnickova

Caracal 3 druhy: karakal, serval, ko¢ka zlatd

LQOPGFdU.S' 7 druhd, ocelot velky, margay, ko¢ka
pampovd, horskd, slanistni, tmavd, ocelot

stromovy

Lynx 4 druhy: rys Cerveny, kanadsky,
) ostrovid, parddlovy
Acinonyx  gepard

Puma 2 druhy:puma, jaguarundi

Otocolobus manul

Prionarlurus 4 druhy: ko&ka cejlonskd, plochoéeld,
rybdrskd, bengdlskd

Felis 5 druhi: ko&ka baZinnd, &ernonohe
poustni, divokd, domdci
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Pantherinae velké kocCky

SRk ‘ 27
Panthera uncia

levhart snéznv - irbis

Panthera tigris - tygr Panthera pardus
levhart skvrnity

R R . |

W Historic distribution
M Present distribution

Neofelis —levhart oblagkovy (JV Asie, dzungle) Panthera leo - lev pustinny
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Felinae malé kocky Caracal caracal - karakal (Asie, Afrika)

puvodni
areal
© JiFi Bohdal

RUSSIA
Novositirsh

W Resigent
nsitnlv resident

g @ ‘ ‘w

UZBEKISTAN
Tahiant

> Baonda
WW \\.!l:lllll'[")?;)l;‘/ : G : oy - . U 3 2 ,,.\ > ‘ .

Lynx lynx - rys ostrovid

‘‘‘‘‘

Murbsl
4 tydersbt

Felis silvestris - koc ka divokad e N




Hyenidae — hyenoviti 4 druhy

od spodniho miocénu, vymrelé druhy pfipominaly cibetky Af, Eu, As, rychla evoluce;
silny skus, no¢ni smich

kratsi zadni koncetiny, absence bakula, mohutné perianalni Zlazy, bulla s prepazkou
Parahyaena brunnea — hyena Cabrakova JAf

Crocuta crocuta — hyena skvrnita, Af, nejsilnéjsi stisk celisti ze vSech Selem (sila az 450
atm)

Hyaena hyaena — hyena Zihana vSezravec (plody!), Af, Arabsky poloostrov, stf. Asie, V-
Indie

Proteles cristatus — hyenka hrivnata monogamni, nocni, termiti, 7-14 kg
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Viverridae“ — cibetkoviti (asi 35 druh)

Paradoxurinae (JVAs), Hemigalinae (JVAs), Prionodontinae (JVASs),

Viverrinae (Af)

1)Arctictis binturong—binturong, medvédokocka (plosko), chapavy

ocas, plody (semena), mrsiny

2)Arctogalidia trivirgata—ovije€ pruhovany

Paguma larvata — o. maskovany (covid 19)

3)Paradoxurus hermaphroditus — cibetka palmova (luwak kava, SARS)

4)Cynogale bennettii — mampalon

5)Prionodon linsang - linsang skvrnity

Cibetky: 6)Civettictis civetta - cibetka africka

7)Genetta genetta —zenetka teckovana

Pucholové: 8)Diplogale hosei — puchol hnédy

Viverra —cibetka
| T
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Eupleridae: Euplerinae

Monofyleticka skupina, spolecny predek

Fosy: Cryptoprocta ferox — fosa Madagaskar, vice jak 50 % tvori lemuri,
zbytek tvori jestérky, hlodavci a ptaci, lesnaté oblasti, Splha, zatazitelné
drapy
Galidia elegans — galidie prouzkovana (nékdy samostatna podceled)

Mo. Species
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Herpestidae — promykoviti

mangusta —vice rodd kolonie az o ?,O clepec,h, nory,l Ifter'e Idrlve thrabaIy 3emn|
, o veverky; dominantni par, ktery jediny se smi rozmnoZovat.

promyka — vice rodu ) ) N oy ) . . -y
ch ka ich bAf blizk wehod Dominantni samicka mulze zabit mladata jiné samicky,
Herpestes ichneumon - promyka ichneumon, subAtf, blizk vycho veétSinou vSak dominantni samicka vyzene jinou brezi samicku.

Suricata suricatta - surikata o
Mungos mungo — mangusta Zihana




Caniformia

165 druhu, 9 celedi

bulla bez septa, zvétSeny objem nosni dutiny, horni trhak P4 bez parastylu,

bakulum velké Clenité, kopulace delSi

CANIFORMIA

Mustelidae

Procyon.

aepun|ly

Mephit.

aepiue
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Canidae - psoviti

vznik v SAm v eocénu (57-37 mil.)
Canis lupus—vlk obecny

C. lupus lupus—vlk eurasijsky

C. lupus tundrarum—vlk polarni

C. lupus arctos —vlk arkticky (Alj, Can)
C. lupus dingo —dingo

C. aureus —Sakal obecny

C. simensis —viICek etiopsky

C. latrans —kojot prérijni

Otocyon megalotis —pes usaty
Lycaon pictus—pes hyenovy
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Domestikace psa

?kde, nejspis vicero pokusl na odliSnych mistech

Stary svét — tok gent od vlka — dodnes, 16-11 tis, nejstarsi ale 33 tis. Altaj jizni Sibif (molekuldrné), archeolog 15 tis.
20-30 tis. ubytek vlka, domestikace psa, Sireni lovcl?

Po glacialu — jizni vici, mensi, vymeéna populaci

Dingo, africky basendzi (baseniji), zpivajici psi PNG (dingo pralesni — jodluje) - mimo areal vlka

Dingo do Aus — 4-5tis. s lidmi

Evropa vs Asie — hluboka divergence — zemédélci se s sebou privedli své a nahradili psy lovcu
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Nyctereutes procyonoides -psik myvalovity
Vulpes lagopus —liSka (pesec) polarni
Vulpes vulpes —liska obecna

Vulpes zerda—fenek
Speothos venaticus—pes pralesni, JAm, dobre plave o
Chrysocyon brachyurus —pes hrivnaty, JAm

Cuon alpinus - dhoul Indie, JVAs

Vulpes korsac
— |. korsak

Vulpes macrotis
—|. velkoucha
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Ursidae medvédoviti m. brtnik

S

ploskochodci, delsi predni koncetina, zkracena lumbalni pater,
masivni Celisti

Ursus arctos —medvéd hnédy
arctos arctos —brtnik

arctos syriaucus —syrsky

arctos beringianus —kamcatsky
arctos pruinosus —tibetsky
arctos middendorffi —kodiak
arctos horribilis-grizly
maritimus —medveéd ledni
Ursus americanus-baribal - aR

Ursus thibetanus —medvéd usaty . SHRERE NI -

S T8
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Mammaliologie 10 Ferae

Melursus ursinus —medvéd pyskaty
Tremarctos ornatus —medvéd brylaty
Helarctos malayanus—medvéd malajsky
Ailuropoda melanoleuca-panda velka



Ailuridae pandy malé

Ailurus fulgens — panda Cervena

CANIFORMIA
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Memphitidae skunkoviti

Pravi skunkové (3 rody) se vyskytuji pouze na americkém &
kontinentu, dva druhy jezevcl rodu Mydaus Ziji v Asii. Jsou to ) #

vSezravci s vyrazné Cernobile zbarvenou srsti. Pod ocasem maji
pachové zlazy slouzici k obrané.

rod Conepatus — skunk
Conepatus chinga skunk velky
Conepatus humboldtii skunk jizni
Conepatus leuconotus skunk bélohrbety
Conepatus semistriatus skunk znamenany
rod Mephitis — skunk
Mephitis macroura skunk dlouhoocasy
Mephitis mephitis skunk pruhovany
rod Spilogale - skunk
Spilogale angustifrons skunk stredoamericky
Spilogale gracilis skunk zapadni
Spilogale putorius skunk skvrnity
Spilogale pygmaea skunk maly

) Klaus Rodiof. Sevin

rod Mydaus - jezevec
Mydaus javanensis jezevec smrduty
Mydaus marchei jezevec kratkoocasy
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Procyonidae —medvidkoviti

Bassaricyon alleni, beddardii, gabbii, lasius, pauli
Bassariscus astutus, semichrasto - fret

Nasua narica, nasua - nosal

Nasuella olivacea

Potos flavus - kynkazu

Procyon lotor, cancrivorus, pygmaeus - myval




Mammaliologie 10 Ferae

Lutrinae (vydry) 13 druh(
Taxidiinae (jezevci)

Melinae (jezevci) 8 druh
Mellivorinae medojed, 1 druh
Mustelinae (33 druh)

Enhydra lutris — v. morska

[EinstianHand] - g
- -

== ———

o

Mellivora — medojed kapsky

Aonyx — vydra mala (As) Hydrictis — vydra skvrnita

T Seemt T

e 7
Taxidea taxus jezevec americky
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Mustelinae

Gulo —rosomak

Martes —kuna, sobol

Mustela —lasice, kol¢ava, hranostaj, tchor, kolonok, norek

Neovison vison —mink (norek americky) Martes melampus sobol vychodni
v

rosomak — boreal Holoarkt po NCalif, Pensylv.

© Kiaws Rudllofif prem
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Mustelinae

Eira barbara — hyrare JAm

Lyncodon patagonicus — grizon patagonsky
Galictis vittata — grizon velky, G. cuja JAm

Ictonyx lybica, striatus — zorila velka

Poecilogale albinucha — zorila paskovana Af
Vormela peregusna — tchofik skvrnity JVEu-ZCina

AF SR R AN
N ) .h‘ i
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,Pinnipedia“

silnd vrstva podkozniho tuku, kliZze obcas se srsti
plavci, prsty srostlé a prekryté kazi jako ploutve
bakulum je -
redukce dentice, P+M homodontni, vibrisy, ocas kratky nebo Source of 4‘
chybi, genitalie v zahybu

Uzké zvukovody bez usnich klapek, krdtké = & — ;
Phocidae - tulefioviti  a tupé prsni ploutve s chlupy a s drdpy na NS ‘
(19 spp.) prstech, zadni ploutve krdtké blanité, T Source of

pokryté chlupy, nelze je otocit dopredu propulsion

— — Otariidae - lachtanoviti tenké usni klapky na hlavé, ploutve bez

(16 spp.) srsti, drdpky patrné jen na 3 prstech,
zadni ploutve Ize je otolit dopredu pro
chizi po zemi

uzaviratelné zvukovody bez usnich klapek,
2 velké kly (az 1m), ploutve bez srsti,
(1sp.) prsty v predni ploutvi stejné dlouhé, v
zadni trojuhelnikovité ploutvi jsou 3
stredni prsty delsi nez prsty krajni, zadni
ploutev otocitelnd dopredu

L Odobenidae - mrozoviti
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Phoca vitulina - tuler obecny, 180 cm, 100 kg, Phocidae - tuleroviti
vdlcovité télo pokryto hustou krdtkou srsti, zuby ICPM, T | ST
dobry zrak, hmatové vousy na hornim pysku T e S
Mirounga leonina - rypous sloni, az 4-6m a 5t,
samice jen 1t, samci s nafukovacim rypdkem
Cystophora cristata- Eepcol hrebenaty
hlavovy nasdlni vak, spodni Cerveny, samci

Erignathus barbatus — t. vousaty

Halichoerus gryphus — t. kuzelozuby

Histriophoca fasciata — t. pruhovany

Hydruga leptonyx — t. leopardi lovi tu¢naky

Leptonychotes weddellii — t. WeddellGv Antarktida

Monachus monachus — t. stfedomorsky (mediteran-ZAf)

M. schauinislandi (Havaj) jediny v tropickych vodach
Ommatophoca rossii —t. Rossuv - Antarktida

Pagophilus groundlandicus —t. gréonsky

Pusa hispida (krouzkovany), caspica (kaspicky), sibirica (bajkalsky)




Odobenidae - mrozoviti Odobenus rosmarus Arctocephalus australis (l. jihoamericky), forsteri, galapagoensis (i
Ekvador), gazella, philippii, pusillus, tropicalis

Callorhinus ursinus — |. medvédi

Eumetopias jubatus — |. usaty

Neophoca cinerea — |. Sedy JZ Australie

Otaria flavescens - |. hfivnaty JAm

Phocarctos hookeri — |. novozélandsky

Zalophus californianus (kalifornsky), japonicus (1)

Z. wolebaeki (Galapagy) |. morsky , endemit Galapagos

,‘\\ A Hnizdit ufaty lachtan
[ Rozsifen! lachtana usatého

mroz ledni (samec) mroz ledni (samice)

Otariidae - lachtanoviti

Vychodni
populace

Zapadni
populace

0 250 500 1,000  Namofni mile

Tichého ocednu

lachtan hrivnaty lachtan kalifornsky
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