Biotické krize a globalni ekosystémy v historii Zem¢é — Cast IX.
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KENOZOIKUM (65-0 Ma)

-Globalni ekosystém se od mesozoického vyrazné lisi
-Nehledé na vykyvy — postupné ochlazovani = > ostra klimaticka pasma, prvni
znamky zalednéni — tani — vznik psychrosféry (<10 st.C)
-Pokracuje rozpinani oceanského dna — pohyb litosf. desek — pasemna pohori —
vrcholi alpinska orogeneze
-Nové oceanské proudy (cirkumantarkticky) a zmény sméru
-V zavéru obdobi zalednéni — kontinentalni ledovce a s tim souvisejici migrace
flory a fauny
Uvolnéni Zivotnich prostor v oceanech 1 na kontinetech po K/T krizi = explozivni
rozvoj novych skupin organizmi pfedevsim III. moderni fauny béhem paleogénu a
neogénu v motich a novych skupin na sousi:
- oceansky plankton (nanoplankton, foraminifera, radiolaria, rozsivky, silikoflagelati)
- nove hlubinné spolecenstvo benticke fauny
- Zraloci a kostnaté ryby (zcela nahradili biologicky hlavonoZzce)
- savci (zemé, voda, vzduch), diferenciace podle kontinenti (Australie - < vac¢natci)
Jizni Amerika (< vacnatci, chudozubi, starobyli kopytnici), Afrika, Eurasie

(< ostatni + rozvoj primati), v zavéru obdobi vynofeni hominid a dominance rodu
Homo

- ptaci
- ve spolupraci s nimi rozvoj krytosemenné flory (kvetouci rostlinstvo,)



Paleogeografie z pohledu polokouli, hranice K/T

Cesky masiv

Yucatan



Paleogeografie stredniho eocénu

rozevirani Severniho more
Middle Eocene 350. 2 Ma
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Pohled na polokoule v eocénu (koncem eocénu vyrazné snizovani

teploty, sezonnost, jizni kontinenty volné, severni more
(Gronsko-Norsko) = miseni studenych a teplych vod v oceanech

prerus. komunikace = = . o
Asie-S. Amerika <5

t? N




Kenozoicka deskova tektonika

« V eocénu byla Amerika kompletné separovana, Australie se oddéelila od
Antarktidy, Indie lezela jako ostrov v Indiku. Jizni Amerika a Antarktida

-

jsou jeste témeér spojeny. Alpinské vrasnéni v Eurasii.
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Pohled na polokoule ve spodnim miocénu (Antarktida je pod ledem,
na jihu Afriky a J. Ameriky vznika tundra, severni tundra je pozdé;si-
pliocénni)




Paleogeografie ve strednim miocénu

Middle Miocene 14 Ma Paratethys
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« Béhem miocénu: Atlantik se kontinualné rozsiroval, Indie i arabska deska
kolidovala s Eurasii = vrcholi alpinska orogeneze (dtto zap. J. a S. Ameriky)

Cirkumantarkticka cesta byla plné oteviena (studeny proud) => rozSifovani
antarktického kontinentalniho ledovce
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Ancient oceanic
BEFORE  rip ofindian plate, s

Model kolise indické a eurasijské desky
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both from: http://pubs.usgs.gov/publications/text



Impact ejecta at the
Paleocene-Eocene boundary

Morgan F. Schaller,1* Megan K. Fung,1 James D. Wright,2
Miriam E. Katz,1 Dennis V. Kent2,3

Extraterrestrial impacts have left a substantial imprint on the climate and evolutionary history of
Earth. A rapid carbon cycle perturbation and global warming event about 56 million years

ago at the Paleocene-Eocene (P-E) boundary (the Paleocene-Eocene Thermal Maximum) was
accompanied by rapid expansions ofmammals and terrestrial plants and extinctions of deep-sea
benthic organisms. Here, we report the discovery of silicate glass spherules in a discrete
stratigraphic layer from three marine P-E boundary sections on the Atlantic margin. Distinct
characteristics identify the spherules as microtektites and microkrystites, indicating that an
extraterrestrial impact occurred during the carbon isotope excursion at the P-E boundary.

We hypothesize that the rapid onset of the carbon isotope excursion (CIE) at the Paleocene/Eocene boundary (V55
Ma) may have resulted from the accretion of a significant amount of 12C-enriched carbon from the impact ofa V10
km comet, an event that would also trigger greenhouse warming leading to the Paleocene/Eocene thermal maximum
and, possibly, thermal dissociation of seafloor methane hydrate. Indirect evidence of an impact is the unusual
abundance of magnetic nanoparticles in kaolinite-rich shelf sediments that closely coincide with the onset and nadir of
the CIE at three drill sites on the Atlantic Coastal Plain. After considering various alternative mechanisms that could
have produced the magnetic nanoparticle assemblage and by analogy with the reported detection of iron-rich
nanophase material at the Cretaceous/Tertiary boundary, we suggest that the CIE occurrence was derived from an
impact plume condensate.



geography

Russia

Popigaj — Sibir, Rusko, impakt 35.7 +- 0.2 Ma, svrchni eocén,
prium. impaktu cca 8 km, prim. krateru = 100 km
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Orogeny v neogenu
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Messinska krize (kombinace

klima/tektonika):
« Béhem poslednich 20 Ma:

- Arabska deska narazi na eurasijskou, blokuje spojeni
Stredozemni oblasti s Indikem

- Mediterran se stava epikontinentalnim morem spojenym
Uzkym prulivem jen s Atlantikem

- | toto spojeni se periodicky uzavira vlivem
posunu africké desky k severu
~ 6.0 - 5,5 Ma = uplné uzavreni Gibraltaru vede
k vysusovani mediterranni oblasti,
popf. opakované vysouseni a
zaplavovani
- 4,8 Ma navrat morského rezimu

prostrednictvim Gibraltaru (Arist By Bl

100 x vétsi nez Viktoriiny
vodopady



Paleogeografie v pleistocénu

kontinentalni ledovec
Pleistocene 18,000 years ago
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DneSni obraz planety
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Pokud by se zachovaly (nezachovaji se) soucasné trendy tektoniky desek, pak:

Future World + 50 Ma
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Krivka globalnich klimatickych zmén béhem kenozoika
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Rozsireni kontinentalniho ledovce v Evropé — stredni pleistocén

o Hamitest Marine Isotope
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Zivot v kenozoiku



Bazinaté lesy severni polokoule v eocénu

P




Fynbos — dnesni porost Jizni Afriky — analog prevladajici vegetace
v oligocénu ?
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Typicti zastupci jehlicnani neogénu

Taxodium dubium, neogén, videiiska panev



Ukazky flory kenofytika

P
RO

A ki
Acer tricuspidatum, miocén, Bilina

Comptonia acutiloba, Juglans acuminata
miocén, Bilina miocén, Mor. N. Ves



Morsky plankton a bezobratli

Kokolitky, rosivky, dinoflagelati obnovuji po K/T
krizi diverzitu — rozvoj fytoplanktonu

Foraminifera jak planktonni (Globigerinida) tak
benticka opét rozruznuji a hraji i horninotvornou
roli (napfr. numuliti v tethydni oblasti)

Korali (Hexacoralla) se stavaji dominantni
utesotvornou skupinou

Bivalvia a gastropoda nabiraji na €etnosti

Echinoidea evolvuji do novych forem, zvysuji
svoji diverzitu



Obnoveny rozvoj fytoplanktonu:
-Coccolithophyceae — kokolitky

-Sillicoflagellata — silikoflagelati Kokolitky, fytoplankton,

-Bacillariophyceae - rozsivky jednobunécni bi¢ikovei,
kalcifikované Supinky
<kalcit, < autotrofni,
moie

kokolit

kokosfera Coccolithus pelagicus, miocén



priklady recentnich si-irikoﬂagelz’lt

Dictyocha, recent

Sillicoflagellata, mo¥sti bicikovci
fytoplankton

autotrofni,

kostricka z opalu




jednobunééni i kolonialni,

Bacillariophyceae (Diatomeae)- rozsivky,
opalova schranka,

morské i sladkovodni



Obnoveny rozvoj zooplanktonu:
-Foraminifera - dirkovci
-Radiolaria — mrizovci

Radiolaria, jednobunécny plankton,
kfemita kostra (opal),
radiolariova bahna

kostticky

Zivy organizmus



Foraminifera, jednobuné¢ni,
v kenozoiku rozkvét globigerinid — plankton,
globigerinova bahna

bentos — v paleogénu horninotvorny rod Nummulites
= numulitové vapence (Tethys)

Elphidium, endemické druhy
v Paratehys
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Litophyllum sp., recent 2 s
osmicetni korali

ruduchy utesy

SestiCetni korali (Hexacoralla)

»

Triaenodon obe e gl . A \ Coral Taxonomist
_S'Lfg*”’f}?‘ e e. RV g - Dick Randall ﬂ‘"
e o o TR Eniwetok Atoll / ’F‘

PHOTO BY PETER V.



HEXACORALLA

Flabellum sp.,

miocén

Korytnica, Polsko
Dendrophyllia cornigera, miocén, Pauvrelay, Francie

CIRRIPEDIA

Creusia phrya, pliocén, Almeria, gpaélsko

Balanus concavus, miocén, Eggenburg, Dolni Rakousko



Bivalvia Echinoidea

Clypeaster partschi, miocen,

Ostrea titans, pliocén, Kalifornie
Rakousko



Phalium saburon, miocén
Rakousko

Gastropoda

Murex, miocén
Rakousko

Cancellaria cancellata
pliocén, Sicilie

Leptoconus diversiformis
eocén, Grignon, Francie

Tudicla rusticula
miocén, Grund,
Dolni Rakousko




Vertebrata

Elasmobranchii

Carcharocles, miocén
’ Archaephippus asper, Monte Bolca, eocén



Elasmobranchii
(izolované zuby)

Isurus hastalis, miocén Mikulov, Carcharocles megalodon, miocén, Mikulov

Hemipristis serra, miocén, Mikulov

Galeocerdo aduncus, miocén, Mikulov



Kenozoicky jantar a
jeho svédectvi o hmyzu
(komari,
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Amphibia e A

Andrias scheuchzeri (Urodela), neogén, Ohningen, §Vycarsk0,
~ 70 cm, (,,Homo diluvii tristis testis*)



U R—

obratle
anakonda Titanoboa
(5m, recent) (~13 m)

Shox Titanoboa cerrejonensis
e 8T paleocén, Cerrejon, Sev. Kolumbie



Palaeopython — fosilni krajta, Messel (Némecko), eocén (~ 48 Ma)



Diatryma, ptaci, ~2 m
sp. eocén, Sev. Amerika, Evropa



Phorusrhacus, obti nelétavy
ptak, endemit Jizni Ameriky,
1.5 m



Genyronis newtoni, pleistocén, Australie — jeho vymreni je prokazatelné spojeno s
prichodem Clovéka na kontinet (~ 40 Ka)



Titanis walleri,

obfi (cca 2 m, 150 kg) nelétavy ptak,
imigrant pri velké americké vyméné,
Texas, nejvyssi pliocén (5-2.2 Ma)




il Pantolambda, Eutheria,

S placentslové, paleocén

<3 ; . . S. Amerika, insektivorni zuby,
ST velikost ovee

Ptilodus, rozsireny v paleocénu na zapadé
Sev. Ameriky, Multibuberculata, vakové kosti,
Zivorodi, stromovi lezci, cca 50 cm



Prothylacinus, vacnaty dravec (Marsupialia),
silné Spicaky, rozvoj v miocénu Ameriky



Hyaenodon, Creodonta,

masoZravy placental, Amerika,

Celed’ od eocénu i Eurasie,

velikost medvéda,

v miocénu Creodonta vymiraji,

drive ? predchiidci Selem - dnes paralelni
polyfyleticka skupina

Uintatherium bylozravy
placental,

velikost slona, Fezaky krni,
Spic¢aky = funkce Kklii, nejvétsi
zvirata v paleocénu




Paramys, paleocén-eocén, prvni hlodavci




Tingamarra, 55 Ma, v§eZzravy drobny kopytnik,
jediny placental zjiStény v Australii,
mizi jeSté béhem paleocénu
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Eobasileus — Sestirohy nosoroZcovity byloZravec, ~ 2 m,
charakteristicka forma casnych savcu tropického prostredi

eocénu. Mél maly mozek ve srovnani s proporcemi téla (viz téz
drive dinosauri).



Diacodexis — Gsvit sudokopytniki,
Suimorpha, spodni eocén,
Evropa, Asie, Amerika



Megaceros, ,jelen”, pleistocén Evropy




Nastup lichokopytniku — konii, eocén

e

Gore,

© Pamela
Hyracotherium, eocén,
kostra, zuby

premolary nemaji
charakter stoli¢ek

Heptodon, tapir (lichokop.),
tapiri - nastup sv.eocén



Propalaeotherium — ,,prakonik*, Messel (Némecko), eocén (~ 48 Ma)



pregnant mare (Eurohippus messelensis), Grube Messel (Germany); age 47 million years Copyright: Senckenberg Forschungsinstitut Frankfurt

The tiny specimen—full grown, Eurohippus was about the size of a modern fox terrier--preserves a mare and her unborn foal (circled in the image
above) in exquisite detail, with many of the bones in anatomical position. Also visible are parts of the uterus, including the placenta and the so-
called broad ligament that attaches the uterus to the mare'’s lumbar vertebrae and helps support the fetus. The soft tissue is not preserved directly, bu
as images formed by the petrification of bacteria that replaced the soft tissue when the animals died.

Comparing the fossil to the known phases of fetal development and birth in modern horses, Jens Lorenz Franzen of the Senckenberg Research
Institute and his colleagues determined that the mare did not die during birth. The fetus was nearly at term when the pair died, but it was still facing
upside down rather than having rotated into the right side up birth position.

The exact cause of death of the mare and foal is unknown. But like many of the animals at Messel, they may well have perished from asphyxiation
when ancient Lake Messel belched up a cloud of noxious carbon dioxide gas, as it did from time to time as a result of volcanic activity.
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Mesohippus bairdi, tfiprsty oligocénni konik, pohyblivy, spasajici listy (nikoliv
travy), cca 55 cm vysoky.




(Hickman et al. 1983)
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Coelodonta antiquitatis,

srstnaty nosorozec,
pleistocén

soucastnik ¢lovéka




CETACEA

Pakicetus, prvni kytovec, Pakistan,
spodni eocén, < jeSté souSe, odStépeni
od kopytniki



LAGOMORPHA

|

Palaeolagus, zajicovci, sv. eocén, Sev. Amerika




CHIROPTERA - nastup spodni eocén, ptivod nejasny (paleocén Francie,
zoubky ?-bud’ netopyri nebo hmyzoZravci)

Icaronycteris index, eocén, nejstarsi znamy netopyr, v uSni oblasti jiz
specializace kosti ukazujici na schopnost echolokace.


http://www.ucmp.berkeley.edu/mammal/eutheria/chiroptera.gif

=3

Palaeochiropteryx tupaiodon, 25-30 cm, nejhojnéjsi druh netopyru v eocénu,
Messel, Némecko



PROBOSCIDEA

Moeritherium, velikost vepre, svrchni eocén, Egypt (Fajum), nastup chobotnatci, rezaky=kly



o [ Mammuthus
({ primigenius FR X &4 Deinotherium

mebeln =SS Wchni pleistocen A4 S miocén
svrchni miocén 21m 1 N\ l

ai pleistocer™ — & Palaeoloxodon antiquus
(3m) f";@‘@ﬁ%ﬁ (4m) Platybelodon swﬁegm‘;&é
T, — H 4 1 piel n
i1 fq. | J : swchrél mocén e
Mammuthus |mperator ‘"' 7 -!' - /“ ,l o .
spodni pleaslocen \ ' LR\

i'.f
“"i

’A""

(az 3,95 m)

)

Mammuthus trogontherii
stredni pleistocén

Elephas falconeri

svrchni pleistocén 2
kil
Stegomastodon — Moeritherium <
(37m)  svrchni pliocén Anancus _srchni eocén | :
a pleistocén “’:;'“.' "I"'m# az sp?ggl °';ﬂ°¢é“ B D phiomia  Archidiskodon meridionalis
; spodni pleistocén cm s  olei
sirchni pleistocén (27 m) (3m) spodni oligocén spodni pleistocén

(25m) (4,5m)

Diverzita a rozSireni chobotnatcu od eocénu (~ 40 Ma)



Quaternary
American
mastodon

MYA
0

Plio-
ceng

10=

Miocene

Shovel-tusk
mastodon

S
1
Oligocene

Eocene

Vyvoj nékterych vyznamnych
rodi chobotnatci

&
Paleocene
—

© 2004 Thomson - Brooks/Cole



Platybelodon, miocén, Eurasie



Trilophodon, chobotnatec se 4 kly,
rozsireny Siroce v Eurasii béhem miocénu
az pliocénu



Deinotherium, typicky zastupce miocénnich chobotnatct, preziva az do pleistocénu,
Afrika, Furasie




Mammuthus primigenius, rozvoj a vymirani béhem pleistocénu
priciny (klima, Clovék ?)



Cuvieronius, drobny (~ 2m) chobotnatec z pliocénu jihu Severni a severu
Jizni Ameriky, pozdéji jen Jizni Amerika az do holocénu



CARNIVORA

Selmy
Nimravus - nastup sv. eocén, rozvoj v oligocénu
= oligocénni ,,Savlozubi tygri*

- LW

Nimravus brachyops




Machairodus, Felidae, Savlozuby ,,tygre, =i .
svrchni miocén Evropy




Puijilla darwini — fosilni kraterové jezirko ostrova Devon (Kanada, Arktida, 20-24 Ma)
nastup pinnipedii — sladké voda, silné kosti (silné svaly, dobry plavec), zplostélé prstni klistky (= plovaci blany,
nikoliv ploutve, ale dobry plavec), dlouhy ocas

jiz ploutve

Enaliarctos, sv. oligocén-miocén, Selmy —p ploutvonozci (voda)



Pholidota

Ve stfednim eocénu

Zil na uzemi stiredni Evropy

(Némecko) i tento 90 cm vysoky pribuzny
luskounii (Pholidota) rodu Eurotamandua

- ne (diive Fazeny
k mravene¢nikiim)

Eurotamandua, str. eocén, Némecko



Ernanodon antelios, savec, paleocén Mongolsko, Cina, cca 50 cm.
Palaeoanodonta — sesterska skupina Pholidota.

Ne mravenecnik, ale pribuzny luskounii

The fossil of the ancient mammal was discovered in rocks in Mongolia. Peter Kondrashov and Alexandre Agadjanian from
the Borissiak Paleontological Institute of the Russian Academy of Sciences in Moscow describe E. antelios as having strong
forelimbs and large claws, which it used to scratch and dig for food. Examination of the bones led the authors to suggest that
the mammal is more closely related to pangolins than it is to armadillos and anteaters.

Nature, 489, 7414, 2012



Xenarthra

Glyptodon, obri ,,pasovec® (~ 2m),
chudozubi, Cingulata,
Pleistocén, Jizni Amerika



Megalonyx jeffersoni, ob¥i pozemni lenochod, Xeanarthra, Folivora
pleistocén, J. Amerika



Diversita savcu (dominance, srv. obraz v kfide)

zr Tl e
& Deinotherium gl

F
i



Homalodotherium, miocén, J. Amerika, typicky zastupce notoungulat, endemickych kopytnatc,
dlouhd izolace (~ 60 Ma), konec- Panamska §ije (~ 3 Ma)




Velka americka vyména

(biogeograficka historie panamske Sije,
Benton 1997)

e

konfigurace kontinentii

Pohyb skupin savcili po vytvoreni
pevninského mostu (~ 13 Ma, novy uda;j):
k severu — hmyzozravci, dikobrazi,
pasovci, glyptodonti, pozemni lenochodi,

135 Myr

mravenecnici
k jihu — jaguafi, veverky, Savlozubi tygfi,
chobotnatci, koné&, zajicovci, etc.

v

Graf znazornujici sniZzeni
diverzity savcl v Jizni Americe
po otevieni suchozemského mostu
(I-litopterna, n-notoungulata)

number of genera

land bridge opens

0 —

‘invaders’

To:i: marsupials:.cocooot e T

6

5

T T T T

4 3 2 1
Myr ago




Primates
Strepsirhini

f e e o
Carpolestes simpsoni, paleocén (S. Amerika),
mél uz opositni palec (uchopovani)= nastup primati.
ale plesiomorfni znaky (o¢i na boku hlavy, neumél
skakat), potrava — plody, listi => ne dravec

Necrolemur antiqua, poloopice,
sp. eocén, Francie



Haplorhini

Archicebus achilleus

Ci G i Lebka + &elisti
Cina, eocén, ~ 55 Ma, Tarsiida ebka + &elisti

tomografie

Lebka, ¢asti patere, panev

Leva (a, b) a prava (c, d) koncetina

Zatim nejbazalnéjsi znamy ¢len tarsiiformniho kladu. Podporuje hypotézu, Ze ¢asni primati byli
pravdépodobné diurnalni, arborealni a primarné insektivorni savci velikosti souc¢asnych lemur.

Xijun Ni et al. (2013)



Eosimias — Jv. Asie, 45 Ma,
vétSina autoru povazuje tyto
fosilni primaty za nejstarsi
anthropoidy

Celisti

tarzalni kustky



€) However, it has different types of teeth and toes,
suggesting it 13 actually from an early group
of mammals which existed before the
diversification of primates.

ﬂ If that 15 correct then the
creature known as Darwinius
masillae may be the missing
link between small mammals
and the apes which evolved
into humans.

0 The fossil found at
the Messel Shale Pit
in Germany 15 similar -
tor a lemur,

Darwimus masillae Apes  Early homimds Moderm man

PlateA /) e mm omm o o Plate B

Darwinius masillae, eocén , Messel, ~*%
(Celed’ Notharctidae) samicka, obsah zaludku
= ovoce, anatomie zachovana perfektné

(i ochlupeni). Nema osteologické znaky sdilené
lemury a tarsiidy (napfr. Cistici drap na druhém
prstu), zatimco dlatovité predni zuby s vloZenymi
Spicaky a hlezenni kost v kotniku odhaluje
vztahy k vySSim primatim. Jde podle vétSiny
autori o primého predka anthropoidi. Chybi
vSak kostni prepazka v o¢ni jamce, kterou
vétSina antropoida ma.



Simiiformes (Anthropoidea)

Catopithecus brownii, antropoid, sv. eocén, Egypt (Fajum), ~37 Ma,
ma uz postorbitalni septum jako vSichni primati se Zlutou skvrnou na sitnici
(septum drzi ocnici, Z. skvrna = koncentrace fotorecepénich bunck) => vyrazné

zlepSeni zraku, ostry (nerozmazany) asi dichromaticky.

Vazby (?) na &el. Eosimiidae (stf. eocén jv. Asie — Cina , Thajsko) =>
antropoidi pochazeji z Asie (?)



A primate evolulionary rec
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Oligocene primates from China reveal

divergence between African and

Asian primate evolution

Xijun Ni,1,2* Qiang Li, 1,2 Liizhou Li,1 K. Christopher Beard3,4

Profound environmental and faunal changes are associated with climatic deterioration
during the Eocene-Oligocene transition (EOT) roughly 34 million years ago. Reconstructing
how Asian primates responded to the EOT has been hindered by a sparse record of
Oligocene primates on that continent. Here, we report the discovery of a diverse primate
fauna from the early Oligocene of southern China. In marked contrast to Afro-Arabian
Oligocene primate faunas, this Asian fauna is dominated by strepsirhines. There appears to
be a strong break between Paleogene and Neogene Asian anthropoid assemblages. Asian
and Afro-Arabian primate faunas responded differently to EOT climatic deterioration,
indicating that the EOT functioned as a critical evolutionary filter constraining the
subsequent course of primate evolution across the Old World.

Science06 May 2016 : 673-677



Proconsul africanus

Tudge C., The vanely of Life, 2000

Proconsul, hominoid, 18 Ma — stadium vedouci k hominidum
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Orangutan

Gorilla
Homo
sapiens
P { th Ti
HOMINOIDS :;F}a?fdnsffé” ourmal Ch
CROWN HOMINOIDS impanzee
HOMINIDS -16Ma_ - 1] Ma - 9 Ma - & Ma

Pierolapithecus catalaunicus, nedavno objeveny hominid,
13 Ma, pozice blizko $tépeni lidoopt

SCIENCE VOL 306 19 NOVEMBER 2004




Sahelanthropus tchadensis

,» Toumai*

Sahelanthropus, hominidni znaky: Fezaky
a dolni tvar, zap. bieh jezera Cad, 6.5 Ma
mozek ~ 380 cm?2



Orrorin tugenensis, 6 Ma, prvni bipédni (?) hominid — viz femur
(= usvit podceledi Homininae)



.-.' IA.’ .:.: 3
Orrorin

Ardipithecus
ramidus

B

Sahelanthropus

BONOBOD

fae=—nr]
CHIMPANZEE

HOMO

Y
\ -

Au. robustus

Au. africanus ‘

Au. afarensis ‘

nomensis
r Au. aethiopicus
o)
Au. boiser
B MYR 5MYR 4 MYR 3 MYR 2 MYR 1 MYR
AGD AGD AGD AGD AGD AGD

FAMILY TREE of the hominid Australopithecus [red ) includes a number of species that lived between
roughly 4 million and 1.25 million years [Myr] ago. Just over 2 Myrago a new genus, Homo [which

includes our own species, H. sapiens], ey

rolved from one of the species of Austrolopithecus.

Klimaticka hypotéza — vychodoafricky rift, vznik S-J pohofi, rozdéleni populaci hominidii na vychodni a zipadni, na V ustup
destnych pralesii a vznik savan = bipedie a vyvoj k Homo, na Z pralesy a Simpanzi zstavaji na stromech (ovSem Ardipithecus

je nalézan i v lesnich spolecenstvech)



2 ruzné strategie pro Zivot v savan¢

Paranthropus - Homo -
robustni
australopitekus hledani kvalitni potravy,
maso, hlizy,
hledani nekvalitni potravy, Velkv}'i H’IO,de, roz.iéhlé
velké télo, masivni lebka a pouzivanl nastroju
Celisti

Australopithecus afarensis



Australopithecus afarensis



Kenyanthropus platyops
Kenya (potrava: traviny, jejich semena i oddenky a podobné),
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»Paranthropus* aethiopicus
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Surface terrain nearby the sediba site

Australopithecus sediba



Australopithecus (Paranthropus)
robustus

Homo erectus

Likely Range of Early
Transitional Humans

Lake Turkana

Qlduvai Gorge

?
. Sterkfontein

' —wattkrans



Australopithecus sediba. A New
Species of Homo-Like Australopith
from South Africa

Lee R Berger, ™ Darryl ] de Ruiter,™ Stewen E. Churchill ' Peter Schimd, >
Kristian 1. Carlson,™* Paul H. G. M. Dirks,® Jab M. Kibii®

Despite & rich African PlioPleistocens hominin fossil recand, the ancestry of Homo and its relation
o eadier suliralo pitheine remain unresalved. Here we repan on Dwo pantsl skeletond with an
&ge of L95 o L78 million years. The lossik were encased in cave deposit 21 te Malapa site in
South Africa. The skeleton were lound dose together and are dinsdly & s00isted with craniodeniasl
rémaing. Togemer Mey represent & new species of Augvalopithedus that B probably descended
from Avstralopitheas afrionu. Combined aaniodensl and postoanisl evidence demomsinates
hat this new species shares more derfved lestures with eady Homo than amy other susiralopit

species and thus might help réveal he anoestor of hal genus.

arigm af the genws fomo & widely
I defted, with seveal candidate ancesion
emg propesed in the genus Australopih
arux (1-3) or perhaps Kempanthropus () The
enrliest oooumence of fsils atmibued o Hams
(. T AL hahifis) 2 2 33 malliom years ago (da)
m Ednoia | 5) makes #t tempemally antecedent to
all other kmonwvm spedes of the gems Hamo.
Within eady foma, the hypodizms and phylo
gemetic rebtonships between M. hohilis and
mother cady species, F rudalfensis, remam
wresalved (6-5), and the plcement of these
spevies withm famo has been challenged ()
H hahilis i generally thaught fo be theancsior
al B erecias (J10-13), although this mght be
questiomed em the basis of he omsiderable
temporal overlap tha existed between them
(I4). The dentity af the direct ancestar af the
gemmts Momo, and thus its Ink o carbier Austnabs
pitharu s, mmains omimvensial. Hes wedesoibe
twan mecenlly discovered, diecily assocated, par
tially artiou bated Ausenispitherus sheletms fom
the Mabqa site m South Afnc, whichallow us
0 imvestigate several competing hypotheses re
smxlmg the ancestry al’ fomo. These skedans
canma be accommaodated within any existing
feesil xom; thus, we estblish a new species,
Australapithecs sediha, om the hasis af’ 2 come

Y 4 Human Bwduran, ey o e Wnainerand,
Frinone Eag 3, Wits 2050 Souh Bna . Shaool of Gexcmas,
Uiy o S Weswnora nd, Frvane Eag 3, Wes 2050 South
Enq "Degamment of thropaogy, Bxe AW Unsersy,
College Sntan, TE 77843, USA "Deparment of Evalubonary
Anhropaingy, Bna 50333, Duke Univers iy, Durham, MO 27708,
\BA Endvgongal Innme and Mseum, Unversty af
iy, Werpershurerdra se 15 (HE057T Hnch; Swtesdand.
“Deparment of Anhropaoi gy, Indana Unvers Ty, Bioamngoon,
M 47405, USsA. "School of Earth and Emironmantal Soienos;,
Jamess Cook Univerany Townsylie, Queendand 4311, Augraba
To whom comepondence shoud be addressed E-mal
oot ger @ yahoa.com

‘mmatkm af prim tve and derived chamcters of'the
cranim and prsiorannom.

The falkrwing 5 & descapiom of Au. sadtha:
Oxler Prmmages Limaeus 1758, suborder Andlro
paider Miart 1854 supedamily Hommoidea
Oy 1825, Bmaly Hommidas Cray 1525, gems
Ausrraloparharus DART 1925; species Austalo
pithecuy sdiha s o

] »
=1k = P2\
Etgmaology. The ward sediba means “foun
win” or “wellsprning” in the seSoatho lmguage.
Holotype and paratype. Mabpe Homnm
1{3H1 pis 2 juvenile individual regmes emed by
a pastia] czmium, fepmented mandible, md par
tial posicranial skeltom that we desigmaie as
thespecies halotype [Figs. 1and 2, supporting
am line material (SOM) text 51, Hgs. 51 and 52,
and whle 81]. The first hammin specimen re

mverd fom Malagpa was the oght clvack af

MH 1 {LWEE-1), ciscovered by Matthew Berger
an 15 At 2008, MH2 15 an adult mecivicual
mpresemied by salaed mallry teeth, 2 partal
mnklinle, and partial posioranial skddon tha we
desigmate as the species paatpe. Although MH1
& a juvemle, the seoond malas are alwady
erupied and m oodusiom. Using either a humazn
ar an ape meckel, this mdicates Tt MH] had
pranahly atbimed at least 95% of adult bram see
(I 51 Alfwmgh additiomal growth would have
acoumed m the skull and skeltom of this
mednadual, we judge tha # woukd not have
apprecizhly altered the mophology an which
this chizgmess 15 hased.

locality. The two Ax sadiba type skeeons
weze recavered from the Malbpa sie (meaning
“homestead "in sefatha), simael mughly 15 km
HME af the wellkmnown sies ol Stedkfomiem,
Swarkmns, med Knomedras in Gaeng Province,
South Adrica Detuiled mbtrmatkm regardimg
gealogy md datimg of the site i m (14).

Fig. L. Cmmiodental elements ol Aw sediba UWEB-50 (MH 1) juvenile cramium in UA) superion, (B)
frontal, and (C) belt lateral views. (D) UWBS-8 (MH1) juwenile mandible in right katersl view, (E)

Lravaa-54 MWHZ) adult mandible

right kateral wiew, (F) LIWB3-8 mandible in ocdussl view, 1G]

L 88-54 mandible in oodusal wiew, and (H) W B8-50 right maxills in oochus sl view Boale bars

are in cenimeerns).

wwwsciencemag.org  SCIENCE  MOL 328 % APRIL 2010

1,95-1,78 Ma

Stable carbon isotope, and dental microwear

texture data for two individuals of Au. sediba,
2-million-year-old hominins from South Africa, show
that they consumed a mostly C3 diet that probably
included harder foods, and both dicotyledons

(for example, tree leaves, fruits, and wood or bark)
aijj_d monocotyledons (for example, grasses and
s¢dges);

this diet contrasts with previously described diets of
other early hominin species.

CEMmag. o

Downloaded from www.scien
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H. floresiensis H. sapiens

Homo floresiensis — vymira pied 12. 000 lety !

Nazory:

-? trpasli¢i forma vétve Homo erectus

- ? trpasli¢i forma H. sapiens

- nebo kreténska forma H. sapiens —
(hypothyreoidismus, nannocephalie))

- samostatny druh (viz kosti chodidla vpravo)

H. floresiensis ™



BETTER AGREEMENT OVER THE HUMAN STORY

Dates estimated from DNA evidence conflicted with those from fossil sites that document key
events in prehistory, but dates gained using a slower DNA clock are resolving some conflicts.
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Figure 1. Homo floresiensis in the context of the evolution and dispersal of the genus Homo.
a, The new species as part of the Asian dispersals of the descendants of H. ergaster and H. erectus, with an outline of
the descent of other Homo species provided for context.

b, The evolutionary history of Homo is becoming increasingly complex as new species are discovered. Homo
floresiensis (left) is believed1 to be a long-term, isolated descendant of Javanese H. erectus, but it could be a recent
divergence. 1, H. ergaster/African erectus; 2, georgicus; 3, Javanese and Chinese erectus; 4, antecessor; 5,
cepranensis; 6, heidelbergensis; 7, helmei; 8, neanderthalensis; 9, sapiens; 10, floresiensis. Solid lines show probable
evolutionary relationships; dashed lines, possible alternatives.
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Fig. 2. Key sites and first appearances in the dispersal of early Homo from Africa.
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Fig. 3. Evolutionary timeline of important anatomical, behavioral, and life history characteristics
that were once thought to be associated with the origin of the genus Homo or earliest H. erectus.
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The oldest known fossil of our genus comes from en evolutionary hotspot in Ethiopia, a place already known as
home of Australopithecus (Lucy), the oldest stone tools and younger Homo species.

Ledi-Geraru, 2.8 Ma (samoziejmé s velkou debatou)
Science, March 2015


http://www.sciencemag.org/content/347/6226/1056.2/F2.large.jpg
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= Micro-mammal fossils.
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Homo erectus
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Homo naledi

Homo naledi, 45 kg, 150 cm, bipedalni,
panev a ramena cca Australop.,

nohy spiSe Homo, stari - asi mladsi nez 3 Ma,
?? NejstarS§i Homo, slepa vyvojova vétev ??,
(Lee Berger 2013),

V oblasti lokalit Swartkrans a Sterkfontain



Plutonium from atomic weapons testing, found in soil
beginning in 1951, could mark the Anthropocene.
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