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HADIJ 
"Prekambrij"
ARHAIK

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
• eoni: arhaik, proterozoik i 

fanerozoik

• "prekambrij": arhaik i proterozoik

• hadij (astralno razdoblje): 
neformalna jedinica

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Postanak svemira

Formiranje zvijezda.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 Postanak svemira

Razvoj Sunčevog sustava

a) zbijanje nebule 

b) spljošteni disk i 
protosunce

c) planetezimale 

d) sraštanje planetezimala u 
planete  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Postanak Sunčevog sustava

• formirannje 
planeta i 
Sunca

• naša 
galaksija 
stara 10 mrd. 
god., sadrži 
250 mrd. 
zvijezda

Pluton nije planet.  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Postanak Sunčevog sustava

• asteroidi
– krhotine stijena 

preostali nakon 
formiranja planeta
• 40 km promjer

– neki sjedinjeni i 
formirali planete

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Postanak Zemlje i Mjeseca

• diferencijacija 
Zemljinog 
materijala 

• meteoriti 
povećali 
koncentraciju 
nekih 
elemenata u 
gornjoj kori

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Postanak Zemlje i Mjeseca

• Mjesec 
formiran 
impaktom
svemirskog 
tijela 
veličine 
Marsa
– prije 4,2 

mrd. god.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Postanak Zemlje

• rana atmosfera
– metan i amonijak
– vrlo malo O2

• oceani
– vulkanska emisija
– soli

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 Hadij
• astralno razdoblje

• diferencijacija

• meteoriti, intenzivna vulkanska 
aktivnost

• postanak atmosfere? 
 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 Hadij

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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• pretpostavka: početak razvoja 
kore

• hlađenje: parcijalno taljenje ranije 
formirane bazaltne kore

• kretanje ploča + subdukcija + 
kolizija vulkanskih lukova

Hadij

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

• termin "prekambrij"
• prvih 640 mil. - bez stijena
• problem: prekambrijske stijene 

metamorfozirane, deformirane, 
duboko zatrpane mlađim stijenam

"Prekambrij"

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

• stijenske asocijacije

• početak formiranja i kretanja 
ploča

• postanak atmosfere i hidrosfere

• prvi fosili

Arhaik

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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• arhajski eon
• ?3,96 mrd. do 2,5 

mrd.

• atmosfera otrovna za 
većinu organizama

Arhaik

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Prekambrijska geologija

• kratoni
– jezgre 

kontinenata
• prekambrijski 

štit
– kraton 

istaknut na 
površini

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Prekambrijska geologija

Fanerozojski

planinski

pojas
Prekambrijski štit

Fanerozojski

sedimenti

Kraton

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Postanak kontinenata

• prva kora

• felsička 
diferencijacija

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Postanak kontinenata

• mali arhajski 
fargmenti

• kristali cirkona
– najstariji 

minerali na 
Zemlji

• Kanadski štit
– Acasta gnajs

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 Postanak kontinenata
• dvije stijenske 

asocijacije
• Greenstone 

pojasevi u Sj. 
Americi
– niskotlačni 

metamorfiti
– unutar 

visokometamorfnih 
felsičkih stijena

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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 Postanak kontinenata

• Greenstone 
pojasevi sadrže i 
magmatske 
stijene

– taloženje 
sedimenata u 
dubokom moru

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Postanak kontinenata

• niskotlačni metamorfiti
- donji i srednji dio: uglavnom vulkanske 

stijene
- gornji: ugl. sedimentne
- pillow lava
- slabo metamorfozirane sedimentne 

stijene
- Kanadski štit: 2,7-2,5 mrd.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 Postanak kontinenata

Tri faze razvoja 
niskotlačnih 
metamorfita.

(a) riftanje 
(b) punjenje zalučnog 

bazena
(c) zatvaranje zalučnog 

bazena i kompresija  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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 Postanak kontinenata

• kontinentalni 
prirast

- neoarhaik: Kenoran orogeneza (Kanadski štit)

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Postanak kontinenata

• formacije 
vrpčastog željeza
– 3,8 mrd. god.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Postanak kontinenata

• Baltički štit
– u osnovi - katarhajski gnajsevi i Samidi
– orogeneza prije 2,8-2,2 mrd. 
– dezintegracija Samida 
– orogeneza, izdizanje i konsolidacija

• Hebridi
– arhajski kratonski ostaci u sj. Škotskoj

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Postanak kontinenata

• kretanje ploča brže nego danas

• kontinentalna akrecija

• česte ultramafitne intruzije

• 30-40% današnje kontinentalne kore 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
• razvoj atmosfere

– rana atmosfera
– akumulacija plinova iz vulkana - malo 

kisika, puno CO2

– povećanje količine kisika

• hidrosfera
– iz vulkanskih plinova + ledeni kometi

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



97 
 

 Arhajski život

• Zemlja 
najprikladnija za 
razvoj života u 
Sunčevu sustavu

• Zapadnoaustralski 
organski sastojci
– 3,5 mrd.

• Mars 
– nekad tekla voda?
– život se mogao 

razvijati odvojeno

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Arhajski život

• kalup prokariotske stanice
– 3,4 mrd.

• bakterije
– Australija
– vjerojatno anaerobne bakterije

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 Arhajski život

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



98 
 

 Arhajski život

• stromatoliti
– 3,5 mrd.

• neke stijene sadrže 
ugljik koji je 
vjerojatno 
organskog 
podrijetla 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Arhajski život

• srednjeoceanski 
hrbtovi  zone 
početka života?

• oksidacija 
vodika

• redukcija 
sumpora

• proizvodnja 
metana

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 
Arhajski život

• u zoni srednjeoceanskog hrbta širok 
raspon temperatura

• na velikim dubinama zaštita od 
ultraljubičaste radijacije

• velike količine fosfora 
• nikal i cink
• gline

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Arhajski život

Postanak života izvanzemaljski?

• U kometama?
• "Dokazi" iz meteorita
• Je li život mogao doći iz izvanzemaljskog 

izvora? 
• Je li život napredovao na Zemlji i drugim 

planetima istovremeno?

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 Arhajski život

Martian meteorit. Dokaz bakterija?
 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 Arhajski život

• atmosferski kisik
– u početku niske 

koncentracije
– kasnije, slobodni O2 zbog 

fotosinteze

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Odnos količine taloženja siliciklastita, rožnjaka, karbonata i 
evaporita kroz vrijeme.  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

Sedimentne stijene stare 3 mrd. god. taložene u nemarinskim 
i plitkovodnim marinskim okolišima.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

Pongola slojevi, J. 
Afrika.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Arhaik

• mineralne sirovine
— zlato: Južna Afrika, Kanadski kraton
— sulfidi cinka, bakra i nikla
— krom: Zimbabve 
— u pegmatitima: litij, beril, rubidij i cezij

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

Š iri kontinentalni šelf
akumuli ra vapnenjačke talog e.

Najstari ji
stromatoliti.

Najstari ji arhajske stij ene
u Greenstone pojasu.

Najstari je
bakterij e.

Izotopi ug lj ika
ukazuju na
fotos intezu.

Najstari ji  radio -
metrij ski datirani
kri st al i zi rkona.

Ži vot je mogao nast ati duž srednjeocean-
skih grebena gdje su uv jeti b ili najbolji .

Plan et i su se formiral i i z kondenzacije
materijala i z solarne nebule.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 


