4. Historie biodiverzity
(s durazem na Holocén)
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Pozdni proterozoikum (560 Ma)

Superkontinent Rodinia —
Pannotia

na konci zalednéni

(,snowball Earth®)




Paleozoikum: Kambrium (540-485 Ma)

KAMBRICKA EXPLOZE

Rychly kontinentalni drift,
meélka Selfova more, k jihu se
sune Gondwana

Na konci masove vymirani

Pikaia gracilens



Paleozoikum: Ordovik (485-443 Ma)

Klimatické vykyvy, opakované
zalednéni Gondwany,
situované na J. polu

Na konci masove vymirani

(pokles sklenik. plynu, chlad)




Paleozoikum: Silur (443-419 Ma)

Zalednéni se snizuje,
stoupa hladina oceanu, ze
severnich kontinentu
vznika Laurasie Ci
,2Euramerica”

Celistnaté ryby a klepitkatec Eurypterus



Paleozoikum: Devon (419-359 Ma)

Siberia

o
#

Silna tektonicka aktivita

Laurasia v suché zoné u
obratniku (rudé pouste).

Laurasia se sblizuje s
Gondwanou, srazka —
Zacdina Kaledonské
vrasneéni.

Hladina mofi vysoko

Dominuji brachiopodi a koralnatci Devonska exploze kytek, 1. tetrapodi



Paleozoikum: Karbon (359-299 Ma)

Srazka Gondwany s
Laurasii

Vrcholi Variské vrasnéni —
zdvih mofrského dna,
mnohatisicové hory a

AN
o panve
more Pa’% sotethys '

‘ . y . V tropech uhelné panve,
R N e &ast Gondwany pod ledem.

[

Uhelné sloje, pfekotny vyvoj hmyzu, prvni plazi.



Paleozoikum: Perm (299-252 Ma)

Pangea - kontinentalita,
vysusovani klimatu, ubyva
mocald, rudé pousté

Globalné zonalita klimatu
Rychla eroze Variskych hor
Zmensuje se Paleotethys,
jizné od néj vznika Tethys

Konéi masovym vymiranim

V mofi amoniti a belemniti ©

Na sousi terapsidni (= savcoviti) i diapsidni (= pfedci
dinosauru) plazi



Mesozoikum: Trias (252-201 Ma)

Cechy ostrovem
ZacCina se rozpadat Pangea

Hlubokomorské sedimenty
vzacne, vétSina stratigrafie na
zakladé mélkych lagun a
suchozemskych tvordu.

... doba dinosaurt

... VyVOoj prvnich savcu (z therapsidnich
plazl)

... prezivaji krytolebci (Stegocephali)

... prazaby (Protanura)




Mesozoikum - Jura (201-145 Ma)

Ve spodni J se rozpada Pangea:
Evropa x Afrika, Severni a jizni
Amerika. Otevira se Atlantik,
Mexicky zaliv.

Ve svrchni se zac€ina trhat
Gondwana, zanika Tethys, otevira
se Neotethys.

Indie se sune k Severu, oddéluje
se Antarktis.

Klima teplé, zadné zalednéni.
Mofské transgrese, Evropa pod
melkym morem.

Ve vegetaci dominuiji
nahosemenné, ve fauné dinosaufi,
vV morich se usazuji vapence

Dinosauri, ptakojestefi ... primitivni savci



Cretaceous

Jurassic

Cenozroic

65.5 Manotremeas

mya
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Mesozoikum: Krida (145-66 Ma)

Pangea se definitivné rozpadla:
- Laurasie zcela...

- Gondwana na J. Ameriku, Afriku,
Antarktdidu, Australii a Indo-
madagaskar.

Zdvih mofi - Cenomanska
transgrese — 1/3 souCasné souse
pod vodou.

Zacina Alpsko-himalajské
vrasnéni (nejprve v Amerikach)

QV Y _af KONCi MASOVYM VYMIRANIM

S
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Fauné dominuji dinosauri, ale existuji
vacnatci i ranni placentalové

Rychla radiace ptaku vytlacuje
ptakojestéry

Flofe dominuiji jehlicnany, ale rychle
radiuji krytosemenné (v¢€. trav)

Koevolucni radiace ,moderniho” hmyzu

70-80 Ma: Trha se Jizni Amerikal!

od Afriky
88 Ma: Trha se Madagaskar!

od Indie, ta 135 Ma od Afriky
95-90 Ma: Trha se Novy Zéland!

od Antarktidy




. , Geologicky pokracuje posun
Tercier: Paleocen (65.5 — 56 Ma) kontinentd, ustupuji transgresni

more.

Evropa stale spojena s
Grénskem, to se naopak
oddéluje od Ameriky.

J a S Ameriky oddéleny

Gondwanskeé desky se vzdaluji
— Afrika se blizi k Evropé,
uzavira Tethys, Indie k Asii

Srazky desek — zdvih Alpsko-
Des$tné lesy. Stale hodné kapradin. himalaskeho systemu.

Savci: vejcorodi (napf. Monotrematum
sudamericanum), vacnatci (napf.
Pucadelphys), Multitrabeculata (Ptilodus),
placentalové (primati, plesiapsidi,
condylarthra...)

Re-diversifikace ptakld; mnoho nelétavych
forem, ,terror birds” v J. Americe, i
soucCasné rady.



Eocén (56-35 Ma)

Lame se Laurasie — Amerika,
Gronsko a Eurasie

Vrasni se Cordillery, a Alpy, a Indie
narazi do Asie — Himalaje

V Evropé morské transgrese
severne od Alp a Karpat (zlomy a
poklesy).

Klima na pocCatku teplé, oddélenim
Australie a Antarktidy vznik
studenych jiznich proudd,
temperatni pas i tundry, stridani
ledovych dob.

Temperatni lesy

Travy zatim hlavné kolem rek
apod.

Predkové vetsiny modernich
savcCich fadu — prevladaji M U AW Wy
drobné formy el & 11T CAERESS S



Oligocén (34-23 Ma)

... Spojnice mezi tropickym svétem
Eocénu a modernimi ekosystémy...

... expanze grasslandu na ukor lesu,
redukce tropu

... zvétSovani savcu (spasaci)

... v Evropé Grande Coupure, invaze
asijskych skupin savcli do Evropy

- pokracuje A-H vrasneni

J. Amerika se odtrhla od
Antarktidy => polarni studeny
proud, ochlazeni Antarktidy

- pevninsky most z Evropy do
S. Ameriky? — podobnost faun




Miocén (23.0 — 5.3 Ma)

- Indie se dal hrne na Asii (=> hory)

- Afrika narazi na Eurasii (19-12 Ma) v
turkoarabské oblasti => zdvizeni
horskych pasem, zmizeni Tethydy

Ochlazovani, aridizace, expanze
grasslandu

Koevoluce trav a velkych bylozravcu
(pfezvykavci!)

Expanze C4 trav (7-6 Ma): lepSi
asimilace, ale vice kfemiku => extinkce
nékterych kopytniku

(re-expanze cykasU, v mofich novym
jevem kelpové lesy, SC uhelné panve)



Pliocen (5.3-2.6 Ma)

PokracCuje pozvolné ochlazovani =>
expanze grasslandu

- globalni klima presto o 2-3 stupné
teplejsi, hladiny oceant o 25 m vyse

- tundra a tajga na dalekém severu,
pousté v Africe a Asii, savany a stepi na

vSech kontinentech

- pokracuje vrasnéni mladych hor:
Himalaj, Karpaty, Kordilery

- pevninsky most mezi Aljaskou a
Eurasii (vyména fauny)

- spojeni severni a jizni Ameriky




Velka americka vyména (3 Ma)

e

Macrauchenia — . Litopterna

Jiz predtim se do J.Am. dostali:

Primati a hystrikognatni hlodavci (z Afriky — kdyz
jesté nebyly tak daleko od sebe)

Medvidkovité Selmy a jini hlodavci (skrz Karibik)

Vdaleni predkové kopytnikt (ze Sev. Am.)



Pleistocén (2.6 — 0.01 Ma)

NejpodivnéjSi masové vymirani, protoze zasahlo jen velka zvirata...



Co se délo s biodiversitou? POZVOLNY NARUST

5 Biodiversity during the Phanerozoic
- 1 Al Genera
4 Bl Vel Bescived Genera
- — Long-Term Trend
h 7 The "Big & Mass Extinctions

¥  Oiher Extinction Events
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1. Kr¥ida — Paleogén (55 Mil.let) 5 ,,kanonickych*

17% &eledi, 50 % rodt; dinosaufi (krom ptaki) VELKYCH
VYMIRANI

2. Trias - Jura (200 Mil.let)

23% celedi, 50% rodi, 75% druhti; vétSina archosaurti, therapsidnich plazi a
velkych bojzivelniki

3. Perm - Trias (251 Mil. Let)
57% celedi, 83% rodi, az 95% druht. Oziveni trvalo 30 mil. let.

4. Pozdni devon (375-360 Mil.)
19% celedi, 50% roda, /0% druhi. Neslo o skok, trvalo to ca 20 miliont let.

5. Ordovik — Silur (450-440 Mil.)
27% celedi, 57% rodi, 60% -70% druhii. Druhé nejveétsi.
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uaternary
xtinctions

A PREHISTORIC REVOLUTION

I’U'TUIRE
EATERS

PAUL S. MARTIN

RICHARD G. KLEIN
EDITORS

vyd. 1989 vyd. 1994
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Causes of Extinction
[ Humans?

I Ciimate?
- Insufficient Data
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Correlations in Time
Il Humans Arrive

[] Climatic Change

Extinction Evidence:

Each dot represents
dating control on 1 genus.

QO Provisional Evidence

Relative size

of extinct-taxon
icon corresponds to
relative magnitude
of extinction.
Number of extinct
genera is listed on

88188

[ <soky |[ 51-40ky |[40-28ky |

72-44 ky

© Robust Evidence
. Needs More Work

each icon.

Barnosky et al., 2004, Assessing the Causes of Late Pleistocene
Extinctions on the Continents, Science 306, 70-75
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Percent survival of Large Mammal species
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A

H. sapiens enters

the continent  population of continent

]

Large mammal

Africa

Austrailia

MNorth
America

Madagascar

PRO overkill

-vymirala jen velka zvirata

- chronologie

- osudy naivnich zvirfat na ostrovech

- pocCitaCoveé modely

PROTI overkillu

- predator vétSinou zmeni kofrist, kdyz se ta
stane vzacnou

- néktera zvirata (bizon, wapiti) byla lovena,
a nevyhynula

- zmensovani zvirat takto nejde vysvétlit
(..jde...).

- eurasijska fauna vymirala zhruba ve
stejnou dobu, jako americka

- lovci-sbéraci maji nizSi natalitu (no jo, ale v
lovecké bonanze ji mohli mit vetsi)

- malo ,butcher sites”



Alternativa 1. — zména klimatu

Ale — stalo se na riznych mistech svéta, a klima se ménilo cely kvartér

Alternativa 2 — hyperinfekce

Ale — jaka nemoc by vyhubila tak riznorodou faunu?

Alternativa 3 — sekundarni predace

Divoka ptedstava, Ze 1idé nejdiiv omezili populace karnivort, to rozkyvalo balanci
herbivort, vedlo k vyCerpani zdrojl potravy ....

Jenze kopytnici jsou malokdy kontrolovani preddtory, a zdrojii potravy s koncem
glacidluz naopak pribyvalo.

Obecné: Biologové podporuji overKill, humanoidi cokoli jiného ... :\



Popuilation size

Alory J, 2001,
A Multispecies Overkill Simulation of the End-Pleistocene Megafaunal Mass Extinction,
Science 292, 1893-1896 .
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(Nedavné) posledni slovo: Prescott et al. (PNAS, 2012)

,BY analyzing the distribution and timing of all megafaunal extinctions in relation to climatic
variables and human arrival on five landmasses, we demonstrate that the observed pattern of
extinctions is best explained by models that combine both human arrival and climatic
variables...”
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Soucasné posledni slovo (2014)

(a)

% extinct large mammal spp.
(b) (c)

B H. sapiens-only

® Archaic-peripheral

® Archaic-late
Archaic-early

B Homo-origin

No. extinct large mammals
(d) (e)
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Proportion of extinct large mammals occurring in each TDWG country against mean annual
temperature anomaly.

0.8 —

V oblasti
,,sapiens (hnéda)
0.6 — a v oblasti
Q ,,predkove
= modré neni Zddny
<
= vztah ke
S 0.4 — klimatické zméné
o
Q.
o
a.
0.2 —
X
X
0 X
I | I | I I Christopher Sandom et al.
Proc. R. Soc. B

0 0.2 0.4 0.6 0.8 1.0 20141281:20133254

PROCEEDINGS]

o

temperature anomaly i 3



NOVY ZELAND

...izolovan pred 80M lety, fauna z gondwanského zakladu (kfida)

R T —

Dinornis novaezealandiae — sev. ostrov

Dinornis robustus — jiz. ostrov vyh. 1500s

Paleognathae, r. Dinornithiformes, ¢el. tDinornithidae.



~ i

I(?Ilégalaptéryx' didinus

sj*;;i.’f‘J”ill‘ll"":

Emeus crassus
1.5 - 1.8 m, jizni ostrov

1 m, 17-35 kg, hory (pefi na zobaku)

Eurapteryx curtus (ca 20 kg)

Pachyornis australis
az 75 kg, vyhynul az ca 1850, horsky druh

Anomalopteryx didiformis Pachyornis elephantopus
1.3 m, 30 kg, hlavné jizni ostrov 1.8 m, 145 kg



Aptornis

- ,velikosti malého moa*“
- nelétavy ,chrastal” z fadu
Eurypigiformes

Harpagornis moorei

Tézky (10-15kg) velky
orel, rozpétim jako
dnesni velci orli

Cnemiornis calcitrans, C. gracilis

Nelétavé husy, +/- podobné h. kufi




Antonelli et al., 2011, Absence of mammals and the evolution of New
Zealand grasses. Proc. R. Soc. B Biol. 278, 695-701

- abscise — odpadeni — starych listl
trav

- zvySuje primarni produktivitu, ale
travy jsou méné chranény

- souvisi s jinym stylem ,pastvy"
ptakd a savcl

- typické pro NZ travy

Mnohé z téch trav ohrozeny
evropskymi ovcemi a spol.!




JIZNi AMERIKA

|zolovana od kfidy, ale s kontakty tu byly smérem dovnitf (primati, hlodavci, medvidci,
prakopytnici) i ven (vaCice smér Australie, lenochodi smér Karibik)

Miocénni ,velka americka vyména“

Za 100 000 let vymielo 48 rodu, z toho 17 bezpe¢né mezi 16 a 11 000 lety BP.... (za
Pleistocén 80% roda)

Glyptodontidae

Cela Celed chudozubych ...
Doedicurus spp.

az 2 tuny
Eleutherocercus spp.
Glyptodon spp.

,zhruba velikosti VW brouka“

Hoplophorus spp.
Lomaphorus spp.

Panochthus spp.

1.5 tuny Lompaphorus - ocas



Megatheriidae, TNothrotheriidae

Néktefi az 6 m na délku, hmotnost 4 tuny ...

- spolu se slony nejvétsi zver své doby




Megatherium

Eremotherium
- 6 m, 3t, ext. 11000BP

Catonyx
1t

Glossotherium
4m, 1t

Lestodon

Nematherium

Nothrotherium

Scelidotherium



Vicero ,mensich” lenochodu

T —
ANATOMY

Annals of Anatomy - Anatomischer Anzeiger -fr

WVolume 194, Issue 1, 20 January 2012, Pages 26-30

| |
o l."‘

Mylodon darwinii DNA sequences from ancient fecal hair
shafts

Andrew A Clack 22 &, Ross D E. MacPhee 9, Hendrik N. Poinar . b. ©

Show more

hitps:/fdoi.org/10.1016/|.aanat.2011.05.001 Get rights and content

o human hunting.
:—-‘um
Mylodon darwinii
13,000 years old
Pleistocene

Chile
naren sz e

- DI 3 m, hm 200 kg
- posledni prezivsi (5000 BP)

-- nejlépe zachovaly (Patagonie, jeskyné)




A mnoha dalSi Xenarthra

Dasysus bellus

1.2m dlouhy, 1m vysoky, od Bolivie po Indianu

Holmesina ( = Pampatherium)
2 mdl., 220 kg

-------- a mnozi dalSi

Zastupce hlodavcu

Kapybara r. Neocherus
- Hm.100 kg




Chobotnatci

... poradne se nevi, kolik spp. jich bylo

Stegomastodon

Escala humana Stegomastodon

Reconstruccién de Sregomastodon
platensis, un proboscideo casi tan
grande como los actuales elefantes
africanos que se extingue en el
Pleistoceno tardio.

i)

Haplomastodon = Notiomatodon

Cuvieronius hyodon

S

22/06/2015

Cuvieronius = vyh. 12500BP




Koné — r. Hippidion

— ca velikosti osla

dlouho pokladan za potomka miocennich
koni (e.g., Pliohippus), nove zjisténo, ze
patfi k rodu Equus.

vyhuben 8000 BP

Jeleni

Antifer spp. — byl by nejvétsim jelenem J.
Ameriky

Odoilocerus salinae (= velky jelenec)

Agalmaceros spp.




Velbloudoviti

Paleolama

— zasahovala do Severni Ameriky

Hemiachaeunia

Eulamaops



Posledni svédkové svych radu, kteri prezili ,Americkou vyménu“....

Toxodon — . Notoungulata
2.7 mdl, 1,500 kg, vySka 1.5 m

Macrauchenia — f. Litopterna

3mdl, caltuna




ODBOCKA - tzv. SANU — South American Native Ungulates
Astrapotheria

paleocén — miocén

Pyrotheria

paleocén — oligocén

Xenungulata

paleocén — eocén

Notoungulata

paleocén - holocén

Litopterna

paleocén — pleistocén/holoceén(?)
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* fazeni k afrotheriim nebo
xenarthrdm

4—
44—

 kolagen + ancient DNA

=>jsou blizci lichokopytnikam (t.
Laurasiotheria !)

= ... jejich predkove
kolonizovali J. Ameriku na
prelomu kfida / paleoceén, kdy
oba kontinenty oddéloval jen
uzky pruh more?

O dalSich 3 Fadech nevime nic
(ani monofylii)




Velké Selmy

Pleistocénni ,velky® poddruh
jaguara

Savlozubé kogky:

Smilodon fatalis

Smilodon populator

— nejv. znama kocka, vyhynul 10 000

Smuednufatﬂaﬁ

Carnivora: Felidae

Arctotherium sp.

— nejv. znamy medvéd, vyhynul ...

Shoulder Height: 190 to 100cm (3 to 3.3f)
ead & Body Length: 150 to180cm (5 to )
e iIL ngth: 30cm (1)

taknéjak

: ameerPrehistarica.deviantart com
SameerPrehistorica deviantart



A mensSi ,smecCkoveé“ Selmy

pes Theriodictys sp.

Vlici Canis dirus, C. nehringi

Protocyon

Speothos pacivorus

-Ca 2x vétsi, nez pes pralesni

Dusicyon avus
Vyh. ca 1000 po Kr.

Pfribuzny psu bojovnému z Falkland
(ext. v 19. stol.)

Canis dirus




KARIBIK

Kombinace lovu a privleCenych pst + krys ... the most severe extinctions of
any mammal fauna anywhere in the world

Opice z pod¢. Calicebinae (titiové), vCetné gigantickych forem

4 rody lenochodui (16 spp.) , v€. Megalocnus (> 100 kg), ostatni
mensi, arborealni

velehutioviti (Heptaxodontidae) - s druhem Amblyrhiza inundata,
okolo 100 kg("

koroviti (Echimyidae) — mnoho druhu
hutioviti (Capromyidae) — tak 10 druhu

hmyzozravci:

Stétinatcoviti (Solenodontidae) — 2 spp EX, 2 pfezivaji

Nezofontoviti (Nesofontidae) — endemicka celed hmyzozravcu

Priklad — samotny ostrov Hispaniola

- 25 endemic spp. before human arrival



SEVERNi AMERIKA Fauna laurasijska, obohacena ,velkou vyménou®

- 3 rody pred 16 ka
- 12 rodu spornych
- 20 rodu mezi 16 a11.5 ka

Chudozubi

Megalonyx: 3 m, tuna

domigrovali ,pfes ostrovy“, pfed vznikem
panamskeého mostu, v interglacialech az po Yukon

popsan prez. Jeffersonem (ten véril, Ze jesté Zije)

Nothotheriops

Jvelikosti medvéda®, hlavné
na SZ, vyh. 11 000 BP

+ nékolik dalSich rodu,
vcetné obfiho
Eremotherium — ten ale asi
vyhynul dfiv



L. . Mastodont Mammut americanum
Minimalneé 3 spp slonu ve 2 rodech v pasmu tajgy, browser

vyhynul 10 000 BP

Srovnani velikosti s mamutem (vlevo)

——Mammut americanum (American mastodon)

Gomphotherium sp.

Stegodon zdanskyi

L oxodonta africana (African elephant)
Elephas maximus (Asian elephant)

Mammuthus columbi (Columbian mammoth)

- Mamut Mammuthus columbi
o Savanove zvife, az po mesoameriku, vyh. 8000 BP
- (Mexiko)

i ... naseveru dale ,chladnomilny” M. primigenius

VAL




velebobr Castorides

S ocasem 2.5 m, 100 kg (menSi medvéd)
Vyh. 12 000 BP

Tapifi___Tapirus californicus
Tapirus copei
Tapirus merriami

Tapirus veroensis

Pekariové

r. Mylohus (nékolik spp.)

r. Platygonus (téZ vice spp.) ~ Platygonus



Velbloudi

Hemiauchenia

Vy&§i a

v

S

tinlejSi nez moderni lamy

Camelops

zapad USA, vétSi nez v. dvouhrby

Extinct Animal Diagram

1.With the temperature change,
the fur cannot protect it from the cold.

2. Long neck
so it
stretch for fall
and far away
plants

and water.

3. Longer and more slender
F' legs compared fo the llama.
This helps it run faster.

Palaeolama

| v jizni Americe



Vidlorozi (Antelocapridae)

Tetrameryx shulen

Stockoceros spp.

Tetrameryx spp.

Capromeryx spp.

Z celé Celedi zbyl jediny druh,
vidloroh americky (Antelocapra
americana)



6 foet (1.83 meters)

lose to what modem moose
ave competed with the
itat towards the end of the

[ ay h
moose for food and habi
last ice-age

Pigare |. Saigas (Saigo tatarica) male with boens i froat, female bebind, Note lightness of build, expandod
nose asd lyre-shaped horns of male. Skesch by AN. Komarov (Heptner et al. 1988:Fig. 147)

Cervalces scottii
VétSi nez los. Vyhynul jako vSichni.

Kompetice s losem po otevieni prachodu
ledovci?

Saiga sp.

Zila i v kontinentalni Americe, nejspis

vvvvvv

Harlan’s usko elimeted MuUSKOoX = VVooaiand musSKox
Bootherium DompIfrons:

Bootherium bombifrons

Pribuzny pizmone, stepni,
Siroce rozSifeny

Nékolik spp. jelend...

+ Antilocapra (vidloroh — 2 spp.)



. - systematika tradi¢né komplikovana
° L5577 - mnoho taxonl popsano podle koster

Equus conversidens

e s Eguus ferus

Nove: v Sev. Americe 2(37) druhy,
sympatricky

Opét bohatsSi spole€enstva, nez jsme Cekali...

Barrén-Ortiz Cl, Rodrigues AT, Theodor JM, Kooyman BP, Yang DY, et al. (2017) Cheek tooth morphologx AN

mitochondrial DNA of late Pleistocene horses from the western interior of North America: Implications for the nnlf_@s | ONE
American Late Pleistocene Equus. PLOS ONE 12(8): e0183045. https://doi.org/10.1371/journal.pone.0183046 *
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183045 TENTH ANNIVERSARY



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183045

*The lesser known saber-toothed cat of America’s Ice-age 6 feet (1.83 meters)
*Saber-teeth were serrated on both sides 7
*Long legs, non-retractible claws, and a large nasal cavity suggest a very
fast, and athletic open plains predator

*About the size of a modern African lion

*Rarer than the Smilodon, and found more commonly in northern, higher
latitute and altitude locations

*Fossil evidence suggests a diet that focuses heavily on large, thick
skinned herbivores (such as mastodon or mammoth)

43 inches (1.1 meters)

Homotherium spp. (Eurasie i Amerika)
KocCka, vyhynula podC. Machairodotinae
Vzacnegjsi a studenomilnéjsi nez Smilodon

Specialista na slony?




Medved kratkocCely, Arctodus simus

-nejv. znamy medvéd (az 1t), vétSina S.
Ameriky, vyh. 10 000 BP

- spis scavenger/omnivor nez predator

Tremarctos flordianus - Bracha jihoamerického m. brylového, vyh. 11 000 BP
Miracyonyx spp.

»=americti gepardi®, 2-3 spp., pfibuzni pumam,
konvergentné podobni gepardim

Smilodon fatalis

Panthera [leo] atrox
KV VU ieskvnni - olova lednéni 160 - 280 kg, mensi nez jihoamericky S.
— sestersky Ivu jeskynnimu, izolovan zalednenim populator, vyh. 10 000 BP...
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M) Check for updates

5 | Reryail Chitmaran Wi F The impact of large terrestrial carnivores on Pleistocene
= P
&
ecosystems 2015
Etczha W - ai ; bed e 1 : a
HNamebia Blaire Van Valkenburgh ', Matthew W. Hayward ", William J. Ripple”, Carlo Meloro, and V. Louise Roth
) — Author Affiliations =
) . v L 14 ’ 4
o o [ — - spoleCenstva pleistocénnich Selem
4 ~ r 4 D -8
— druhove bohatsi, poCetnéjsi
il iy 4 fi | 1]
E My of Sgspcisd
Spomed Hystna —
Bty Hptfua il
Laddry Wis | —— NW LATE PLEISTOCENE- Ranclhn La Brea, EaITIfornia, USA 50,:100-10,000 ','II:p
Adrican Wild Doy — Canis lupus Canidae 35 51 Large Prey
Chaial - Canis dirus Canidae 50 51-52 Large Prey
Puma concolor Felidae 54 51 Large Prey
Puma ———
Panthera onca Felidae 85 51 Large Prey
ORAGl]  —— Homaotherium serus Felidae 190 51-52 Large Prey
Adrbcam Lion B — Panthera atrox Felidae 430 51-52 Large Prey
> Smiladon fatalis Felidae 230 51-52,54 | Large Prey
. ] Ursus americanus Ursidae 111 51 Omnivore
ik U. arctos Ursidae 196 51 Omnivare
W Arctodus simus Ursidae 650 51-53 Omnivore
T — !! | | | |
,ﬁ Etosha National Park, Namibia
VY FRTIOSMNTRAT Panthera leo Felidae 162 3,62 Large Prey
W Cinen Hy —r— Panthera pardus Felidae 45 3,60 Large Prey
- — Acinonyx jubatus Felidae 38 3,63 Large Prey
& o0 20 %0 o Lycoon pictus Canidae 22 3 Large Prey
= Crocuta crocuta Hyaenidae 52 3 Large Prey
Estirated Body Mass (k3] - .
Hyaena brunnea Hyaenidae 41 55, 64 Large Prey/omnivore




Estiril bd Sitd of jurnirad
CHTy
o diferont ages

A LEGEMD Typical pray gize anun prey size

Hunting alone 2-dyrs A-9yrs Hyrs

extant African Lion [ Eee— ) Iovem mlad’at & Iovem ve

E Homatherium latidens — smeckach kontrolovaly velké
o Cave Lion [ E— :
3| e —  —— herbivory

[ American Lion __  =—— . . , ;e
L [ ——— ———— - ,udrzovaly Pleistocén zeleny
2| Homotherium semm .
=1L Diire Wolf — ]

- —— ~—

B Prey Size (kg)

Hunting in groups 2-4yt8 4-DyiE Dy

[ extani African Lion .
E Homatherium lalidens T |
z Cave Lion I ]

L Cave Hyena S
ol American Lion — ]
E Smilodon fatalis I n
2 | Homotherium serum I |
=| Dire Walf I

Linking Top-down Forces to the Pleistocene

Megafaunal Extinctions
William J. Ripple, Blaire Van Valkenburgh  Author Notes

BioScience, Volume 60, Issue 7, 1 August 2010, Pages 516-526,
https://doi.org/10.1525/bio.2010.60.7.7
Published: 01 August 2010 ... pridani Clovéka do guildy masozravcu — rychla smrt

megaherbivorl, nasledné i Selem ...



SAHUL (tj. AUSTRALIE + NOVA GUINEA)
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1. fada: vakotapir Palorchestes azeal, Zygomaturus trilobus, diprotodonti Diprotodon optatum, D. minor),
Euowenia grata

2. fada: vakolev Thylacoleo carnifex, 5 druhtl vombatl (Ramsayia curvirostris, Phascolonus gigas,
Phascolomys major, Phascolomys medius, Vombatus hacketti, Phascolarctos stirtoni), klokan Propleopus
oscillans;

3. Fada: sedm spp klokanu z podceledi Sthenurinae (short-faced kangaroos): Procoptodon goliah, P.
rapha, P. pusio, Sthenurus maddocki, S. browneli, S. occidentalis, S. orientalis;

4. fada. osm dalSich klokanu: Sthenurus gilli, S. atlas, S. tindalei, S. pales, S. oreas, S. andersoni,
Troposodon minor ,Wallabia indra;

5. fada: vyhynuli/ zmensSeni klokani: Protemnodon roechus, P. anak, P. brehus, Macropus ferragus, M.
birdselli, M. siva, M. titan;

6. fada: vyhynuli/ZzmenSeni vacnatci a vejcorodi: Macropus tama, M. thor, M. piltonensis, M. goodi, M.
stirtoni, dabel Sarcophilus laniarius, jezury Zaglossus hacketti, Z. ramsayi;

7. fada: vyhynuli ptaci a plazi: Progura naracoortensis, Progura gallinacea, Genyornis newtoni, Megalania
prisca, Wonambi naracoortensis.




Diprotodon ornatum: Palorchestes azeal:

Nejvetsi vacnatci vabec, hm. 2800 kg, vyh. nékdy hm. 200 kg, dI. 2,5 m, trhal listi u
mezi 40 000 a Holocénem... vétvi, vyh. 11 000 BP

Zygomaturus trilobus:

Vombat Phalascolonus gigas: hm 500 kg, dI. 2,5 m, pobfezni

Srovnan s prezivS§im vombatem. Hm. 200 kg, vice baziny, vyh. 45 000 BP
pfibuznych druh.



Procoptodon goliah:

Varanus [Megalania] prisca: az 7 m dlouhy dravy varan

Ve stoje ca 2 m, hm ca 200 kg

Genyornis newtoni
f. Anseriformes (!)

Vyska 2.2m, hm. 200-
250kg, scavenger.



Ry

Thylacoleo carnifex:

70 cm v kohoutku, 115 cm od hlavy k ocasu, hm.
100-160 kg. Akerman K, 2009, Antiquity 083, &. 322



Genyornis na skalnich malbach z Arnhemské zemé




MADAGASKAR

Pred 88M (kfida) se trhl od Indie, ta predtim od Gondwany,
... pak uz jen ,rafting events®

Daubentonia robusta — ,giant aye-aye”
Jako dnesni ksukol, ale 2,5x vétsi

Archaeoindris
pozemni lemur velikosti gorily...

Babakotia radofilai — lemur

stfedné velky Palaeopropithecus — ca
velikosti Simpanze... Pachylemur — takovy vétsi

vari (s nimz pfibuzny)



Archaeolemur

Tvz. savanovi lemufi,
vzristem a funkci jako
paviani...

Megaladapis Hadropithecus

,koala velikosti orangutana®“

Plesiorycteropus
(. Bibymalagasia)

... divné afrotherijni zvife, néco mezi
luskounem a hrabacem

)

’-w&\ \



Madagaskarsti hrosi — vSichni ca velikosti hrosika liberijského

Hippopotamus lemerlei —
akvaticky, hodné ,butcher sites”

Hip. madagascariensis

DD 4D &4

Hip. laloumena

— vzacny, znam z jediné fosilie

..a vyhynuly karnivor ...

Cryptoprocta spelea

— hm. 17-20 kg (souCasna fossa
5-10kg)




,sloni ptaci“ — f. Aepyornitiformes

 Soantoraptor erllaneres

B A=ToTis maRims
[ Ut aphor ostrommaysonum

B =renio cameis

{ g

- zili jesSte poCatkem letopoctu

- u Aepyornise znama ,butcher sites®, sbér
vajec...

- rozeznavaiji se az 4 spp. Aepyornisll a 3 spp
Mullerornisu

- Sindibaduav ,ptak Noh*

g
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Mullerornis agilis Aepyornis
maximus — 400 KG




Orel Stephanoaetus mahery

- Pfibuzny africkému orlu korunkatému, S. coronatus

Pozemni velezelvy

Dipsochelys abrupta
Dipsochelys grandidieri

- ze stejného rodu, jako prezivajici zelvy na Seychelach



PALEARKTICKA OBLAST Glacial: Mamuti step

»i
[
[

nterglacial: Oteviena savana



Hippopotamus amphibius —
jesté z posl. interglacidlu znam ze
SZ Evropy Stephanorhlnus

T e =
- T 7
B s [

Megaloceros glganteus
Leckde do Holocénu

y e interglacialni fauna
2 P ;& |Stephanorhinus hemitoechus Palaeloxodon antiquus

Bubalus murrensis — do Holocénu



glacialni fauna

Nosorozec srstnaty, Coleodonta
antiquitatis

+ zvifata dosud existujici, tehdy rozSifenéjsi:

Equus caballus, Saiga tatarica, Ovibos
moschatus...

Mamutthus primigenius



masozravci

Medved jeskynni (Ursus spelaeus) —
vyhynul 27 Ka — tj. last glacial maximum

Hyena skrvrnita (Crocuta crocuta spelaea)

jeskynni malba z Francie Homotherium — Saviozuba kocka

jako v Americe
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+ Panthera pardus (J.

[

e
V.

= Evropa, shodny se sou€asnym)
Lev jeskynni, Panthera spelae-af"';,i*’,.'.:@w oy ' Panthera leo
na malbach vzdy bez hfivy | | =% " | (donhistorické doby na Balkans)
<H & N P. tigris (po Ukrajinu...)




TRPASLICI HROSI ~ostrovni fauny

Kréta: Hippopotamus creutzburgi, Kypr: H.
minor, Malta: H. Melitensis, Sicilie: H. pentlandi

A SLONI

Sardinie;
Mammuthus lamarmorae

Sicilie a Malta
Elephas (Palaeoloxodon) ‘'mnaidriensis’
Elephas (Palaeoloxodon) falconeri

Y P R | TANERY a ;
Detail of a painting in the tomb of Rekhmire in
Egypt, believed by some to depict a "pygmy

. mammoth" (lower left) among other animals
Kréta

Mammuthus creticus
Palaeoloxodon creutzburgi
Palaeoloxodon chaniensis

Kypr 4 /
Elephas (Palaeoloxodon) cypriotes f /'f' & L‘{

Dodekanésy:
Elephas tiliensis

Maltskeé druhy vs. slon indicky



Kréta:

Candiacervus spp.

Baleary:
Chiastal Rallus eivissensis

pozemni 1/4kilovi plsi Hypnomys morpheus,
H. mahonensi,

rejsek Nesiotites hidalgoi

kopytnik Myotragus balearicus,

ostrovni fauny

Nejm. 8 ,typu“, od 60 cm v kohoutku
(1) do ca 150 cm.

Radiace?

Vyhubeni zaC. Holocénu.

+ vydra Lutrogale cretensis




Korsika + Sardinie:

Kopytnik Myotragus kopperi

Pist'ucha Prolagus sardus
(vyh. na sklonku XVII1. stol.)

Wdra Megalenhydris barbaricina
Dhoul sardinsky Cynotherium sardous

Praemegaceros cazioti

Rod jelent, blizky r. Megaloceros,
posledni drobny druh na Sardinii 5500
BCE

Kanary:
Jestérka Gallotia goliath (az 1 m)
Krysy Canariomys bravoi (1 m) a C.
tamarani (mensi)

.. atd.




Eurasie — ztraty v Holocénu

. Bos primigenius primigenius

' Bos pri =B.p.

Pratir, Bos primigenius © e e

A Lowland line rh*\ ?\Z RS
[]  Lowland-Caucasian line /

B  Lowland-Caucasian line (extinct)
B0 Historical range

= SN 7
V- i

./

AN %é/
-

u} : Mf

L4 IS

50° N

Equus caballus

Pl e
20° 30°E 40°E

Zubr evropsky, Bison
bonasus



ORIENTALNI OBLAST
Podobné jako Afrika v kontaktu s lidmi dlouho

Extinkce spiSe regionalni, resp. decimace populaci

meters

G. giganteus

1.8 meter tall human male compared to Gigantopithecus species
This graph is based on orangutan proportions in a bipedal stance.

Gigantopithecus vyh. cca 100 000 BP, urcité se setkal s rodem Homo...

Tapir Megatapirus augustus
od Indoginy po Cinu, vyh. 4000 BP




Stegodon spp.

- vétsi poCet druht mezi Blizk. Vychodem a
Japonskem

- ¢asové Miocén — Holocén
- v Ciné& (do 4000 BP!) hojnéjsi nez Elephas

- Filipiny, Sulawesi, Java, malé Sundy ... zde
vSude ostrovni dwarfismus

[ | 51‘.e~:_1|::=|;1<.‘:+r'|1

B Mammath '

[ | Gcmphntherium*
B African elephant
B Asian elephant

Stegodon florensis insularis

- Soucasnik a korist ¢Clovéka Homo florensis

FLORES GIANT RAT
(Papagomys)




Luskoun Manis paleojavanicus

Java, pozdni pleistocen

Prase Celebocherus:

Pomérné velké zvire ze Sulawesi

Hroch Hexaprotodon sivalensis:
- Indie, Cejlon, Indonésie, ext. 12 000 BP...




Vymiraci loterie v JV Asii

South Asia

Continental SE Asia

Sundaland
Java

Philippine Islands
(ex Palawan)

Sulawesi

Wallacean Islands

Middle to Late Pleistocene

Middle Pleistocene to early
Holocene

Late Pleistocene
Middle Pleistocene

Pleistocene

Pleistocene

Late Pleistocene

ZMIZELI

hr A ALy e ArLaass L rLr) AL s e 7

Giant tortoise, stegodon,
hippopotamuses, bovids, ostrich

Gigantopithecus (MP); stegodon,
giant tapir, hyena, orangutans

Giant pangolin

Giant tortoise, stegodon,
hippopotamus, hyena

Giant tortoise, stegodon,
elephant, rhinoceros, Bubalus
spp.

Giant tortoise, stegodon,
elephant, Celebochoerus (Suidae)
Giant tortoises, varanid lizards,
stegodons

PREZILI

Elephant, felids, bears, tapir,
rhinoceros,

bovids, cervids, suids, pythons
Elephant, orangutan, tiger,
leopard,

bears, tapir, rhinoceros, bovids,
cervids, suids, pythons

As above

As above

Bovids, suids, cervids, python

Bovids, suids, python

Komodo dragon



AFRIKA
- na konci pleistocénu jen 3 rody

- Clovéku vsak Ize pfisoudit par starSich extinkci (Hipparion, nékolik spp. slond,
zirafoid Sivatherium...)

Megalotragus (3 spp)

\\\\““"""!'mmuuu..‘)
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Velka antilopa podobna buvolci stepnimu o YA

G? | P

| 4 .-

elorovis (3 spp)
|
ir, Zil jesté 4000 BP

Bos primigenius africanus

... vyh. nékdy v Holocénu, spis jizni
palearktida nez Afrika jako takova



VELKE ,,OSTROVNI* ZELVY

Velké pozemni Zelvy nezily jen na
ostrovech...

Nicm:

-7ily na kdejakych ostrovech (Maskarény,
Madagaskar, N. Kalednonie.... na ostrovech
v Karibiku, na Kanarech, Balearach,
dokonce na Malté.

- zustaly na Seychelach, Galapagach...

Meiolania spp. — 4 druhy — Australie, lord
Howe Island, Vanuatu, Nova Kaledonie
Aldabrachelys gigantea- Zelva

obrovska, Seychelly



Table 1. Extinct large and giant tortoises from the Pleistocene to Holocene.

Taxon Distribution Island/mainland Last record Maximum  References

carapace

length (cm)
Aldabrachelys abrupta Madagascar Island Holocene 115 1,23
Aldabrachelys grandidieri Madagascar Island Holocene 125 1,2,3,4
Cheirogaster gymnesica Minorca, Balearics Island Pleistocene 1,5
Cheirogaster sp. Pituysic Islands, Balearics Island 5
Chelonoidis cubensis Cuba, Brazil Mainland and island Pleistocene 1, 6
Chelonoidis elata Cuba Island Pleistocene 1
Chelonoidis elephantopus Floreana, Galdpagos Island Holocene 7
Chelonoidis phantastica Fernandina, Galdpagos Island Holocene 86 7,8
Chelonoidis? sellowi Uruguay Mainland Pleistocene 1
Chelonoidis sombrerensis Sombrero Island Island Late Pleistocene 100 1,6, 9
Chelonoidis wallacei Rabida, Galdpagos Island Holocene 82 7,10
Chelonoidis sp. Santa Fe, Galdpagos Island Holocene 7
Chelonoidis sp. Great Abaco, Bahamas Island Holocene 46 11
Chelonoidis sp. Dominican Republic Island Holocene 60 12,13
Chelonoidis? sp. Curacao Island Pleistocene 80 14
Cylindraspis indica Reunion, Mascarenes Island Holocene 60 2,15
Cylindraspis inepta Mauritius, Mascarenes Island Holocene “Large” 2,15
Cylindraspis peltates Rodrigues, Mascarenes Island Holocene 42 2
Cylindraspis triserrata Mauritius, Mascarenes Island Holocene “Giant" 2,15
Cylindraspis vosmaeri Rodrigues, Mascarenes Island Holocene 110 15, 16
Geochelone burchardi Canary Islands Island Pleistocene 1
Geochelone robusta Malta Island Pleistocene 120 1,17, 18
Geochelone sp. Bahamas Island 60 6
Geochelone sp. Navassa Island Island 40 6
Geochelone sp. Barbados Island Late Pleistocene 60 19
Gopherus donlaloi Mexico Mainland Pleistocene 54 (plastron) 20
Hesperotestudo crassiscutata Southern USA, Central Mainland Late Pleistocene 150 1, 13, 21

America

Hesperotestudo equicomes Kansas, USA Mainland Pleistocene 1
Hesperotestudo incisa Florida, USA Mainland Pleistocene 1
Hesperotestudo johnstoni Texas, LUSA Mainland Pleistocene 1
Hesperotestudo wilsoni Southern LUSA Mainland Holocene 1, 22
Manouria margae Celebes, Indonesia Island Pleistocene 120150 1, 23
Manouria oyamai Ryukyu Islands, Japan Island Late Pleistocene “Giant" 24
Megalochelys atlas Java, India Mainland and island Pleistocene 180 1, 2
Megalochelys cautleyi India Mainland Pleistocene 1
Monachelys monensis Mona Island Island Pleistocene 50 1,6



Table 2. Extant large and giant tortoises.

Species Distribution Island/mainland Maximum References
carapace
length (cm)
Aldabrachelys gigantea Aldabra, Seychelles Island 105 1
Astrochelys radiata Southern Madagascar Island 40 1
Astrochelys yniphora Northwest Madagascar Island 45 1,2
Chelonoidis carbonaria Northern South and Central America, Mainland 70 1,3
introduced to Islands of Caribean
Chelonoidis chilensis Southern South America Mainland 43 1,3
Chelonoidis denticulata Northern South America and Trinidad Mainland and island 82 1
Chelonoidis abingdoni Pinta, Galapagos Island 98 1,4
Chelonoidis becki Wolf volcano, Isabela, Galdpagos Island 104 1, 4
Chelonoidis chatamensis San Cristobal, Galapagos Island 90 1,4
Chelonoidis darwini Santiago, Galdpagos Island 102 1, 4
Chelonoidis ephyppium Pinzon, Galdpagos Island 84 1,4
Chelonoidis guntheri Sierra Negra, lsabela, Galdpagos Island 102 1,4
Chelonoidis hoodensis Espanola, Galdpagos Island 75 1,4
Chelonoidis microphyes Darwin volcano, lsabela, Galapagos Island 103 1,4
Chelonoidis porteri Santa Cruz, Galdpagos Island 105 1,4
Chelonoidis vandenburghi Alcedo volcano, Isabela, Galapagos Island 125 1,4
Chelonoidis vicina Cerro Azul, Isabela, Galdpagos Island 110 1, 4
Chersina angulata South Africa, southern Namibia Mainland 30 5
Geochelone elegans India, Pakistan, Sri Lanka Mainland and island 38 1
Geochelone platynota Burma Mainland 30 1,3
Geochelone (Centrochelys) sulcata  Central and North Africa, Sahel-belt Mainland a3 1,5
Gopherus flavomarginatus North-central Mexico Mainland 40 (fossils 3
up to 100}
Gopherus agassizii South-western USA, Mexico Mainland 40 3
Gopherus polyphemus South-eastern USA Mainland 38 3
Indotestudo elongata Asia (Nepal, India, China, Burma, Malaysia, Mainland 33 3.6
Thailand, Cambodia, Vietnam)
Indotestudo travancorica Western India Mainland 30 3,6
Kinixys erosa Central West Africa Mainland 40 3,5
Manouria emys Burma, Thailand, Malay Peninsula, Sumatra, Mainland and island B0 3,6
Borneo
Manouria impressa Burma, Thailand, Malay Peninsula, Vietnam  Mainland 33 3.6
Stigmochelys pardalis Eastern to southern Africa Mainland 70 1,3,5
Testudo boettgeri South-eastern Europe Mainland 34 3
Testudo marginata Greece, southern Balkan Mainland 40 3
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OSTROVNI PTACI --- véude mozné

Chatham Isl.
Pachyanas chathamica — nelétava kachna, 16. stoleti

Havaj:
berneska Branta hylobadistes, nelétavé husice Chelychelynechen
guassus, Ptaiochen pau, Thambetochen xanion, T. chauliodous

Maskarény

Dronte samotarsky Dronte mauricijsky Ibis réunionsky

L Threskiornis solitarius
(Pezophaps solitaria) (Raphus cucullatus)



Sylviornis neocaledoniae
1.7 m dlouhy nelétavy ,tabon”

(z vlastni Celedi)




Malta na konci Pleistocénu:

zelva Geochelone robusta
labut’ Cygnus falconeri

slon Elephas falconeri
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Figure 1. Body mass dsoributions of herbivorus mammals in
(@) Morth America, (F) South America, () Australia and (d)
Africa, distnguishing specics that were present in the Late
Fleiztoocene butwent extinet before the historical period (filled
hars) from survivors into the hisworical period (open bars).
Data adapted from Smith er @l (2003) oocept for exdnct
Australian mammals, whidch are from Johnson (20067,
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Dusledky extinkci (nezavisle na pficiné!)

PLEISTOCENE HOLOCENE
Generalists (Habitat) Specialists (Habitat)
FAVORED Mixed food diets FAVORS Monocultural diets
Higher local diversity Low local diversity

m

PLAIDS

1. Pfeména celych biomu (- ,mamuti step®)

2. Zanik oteviené vegetaCni mozaiky

(Vera versus Mitchell)

3. Hoflavy novy svét

4. Anachronismy v interakcich rostlin + zvirat
(Maclura, Aesulus, Castanea...)

5. Druhy zavislé na lidskeé Cinnosti (jako spousta
,evropske® fauny)
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XLH: > 44 kg herbivores;
LH: 8-44 kg herbivores;
MH: 0.5-8 kg herbivores;
SH: < 0.5 kg herbivores;
LC: > 8 kg carnivores;
MC: 0.5-8 kg carnivores;
SC: < 0.5 kg carnivores;
LO: > 8 kg omnivores;
MO: 0.5-8 kg omnivores;
SO: < 0.5 kg omnivores;
SG: < 0.5 kg granivores;
MI: 0.5-8 kg insectivores;

Sl: < 0.5 kg insectivores.

Stenger & Holmes, 2013, Palaeogeography, Palaeoclimatology,
Palaeoecology, 372, 138-146
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