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GEOCRONOLOGIE — CRONOSTRATIGRAFIE
GEOCRONOMETRIE

Geocronologia este o ramura a stratigrafie care se ocupa cu datarea
(stabilirea varstei) depozitelor geologice si ierarhizarea cronologica a
acestora, rezultand unitati geocronologice (de timp), concretizate in unitati

cronostratigrafice.

Datarea se poate face relativ, aplicandu-se corelarile pornind de la
principiul superpozitei geometrice a stratelor si evolutiei organismelor
biologice, sau in mod absolut, folosindu-se metode radiometrice.
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TIMPUL LINIAR (GEOCRONOMETRIC)

Polar person
spinning in place

ZI — miscarea de rotatie

An sideral - miscarea de revolutie

An galactic — miscarea sistemului solar in galaxie



*CORELARE IN TIMP A EVENIMENTELOR NATURALE, DE ORICE TIP,
PRESUPUNE DETERMINAREA VARSTElI PRODUSELOR NATURALE, IN
CAZUL NOSTRU AL ROCILOR, CARE POARTA APRENTA
PALEOEVENIMENTELOR: CONTINUTUL IN ORGANISME FOSILE, IZOTOPI
SPECIFICI, CHIMISMUL SI' MINERALOGIA, STRUCTURA SI TEXTURA
ROCILOR, PROPRIET/V\:I'ILE FIZICE (DE EX. MAGNETICE),
CARACTERISTICELE GENETICE ALE MINERALELOR / ROCILOR ETC.

Stable daughter *DATAREA PRIN METODE RADIOMETRICE:

Radioactive Stable

isoTope iso|tope product Varste absolute
9.9 Q Q @ Q9 Q Q@ 9 Q
DI LD DL DD Q" S0 00" LD
Q : s " ) QD
OO OO Q OO OO Q OO OO Q OO OO Q
DD I — A nd ‘oee’s ‘aee elamnd eee’s 00l
3 9 Q 3 Q Q 3 Q @ 3 9 Q
@ Q 9 Q @ Q Q Q
Q Q Q9 Q Q Q Q Q Q Q QU9
o 249
§%. \Parent
S g e isotope
%é 12- — 3 — —>
28 6
=) Daughter
2-!’ 5 /isotope

12 3
Time (in half-lives) (Sursa: www.palaeos.com)




Radiogenic isotope systems

Name Reaction Decay constant/y* Half-life/y Applications”
K-Ar OK - 4Ar+p+ +v 4,=0.581x1071% Geochronology of K-bearing
40 40, s s e = -10§ 1.250x10° :
K—*Ca+p +v Ay =4.962x10 minerals
Geochronology, seawater €volution,
Rb-Sr 8"Rb—8'Sr+/ +0v 1.42x%x10- 4.88x10% sediment correlation, magma
genesis
Precambrian geochronology,
sediment provenance, crustal and
= 147 _‘)143 2+ ; -12 y 1 11 .
S = Nd+a SEER L mantle evolution, stony meteorite
and lunar studies, magma Qgenesis
Geochronology, mantle evolution,
Lu—Hf 176y — 16Hf + 3~ + T 1.94x 101 3.57x10%° e,
crustal growth models
Geochronology including iron
Re-0Os 187Re — 1870s + - + D 1.666x 10 4.16x10% meteorites, mantle and litosphere
evolution
U-Th-Pb 232Th —»208Ph + 6a?* + 44 + 40 49475 x 10+ 14.010 x 10° — | -
235) 207Pp + Ta2* + Af + 4T 9.8485 x 1010 0.7038 x 10° e‘t’c r,‘ino fg;’t i onesis
238) ,20Pl + 8a?* + B + 65* 1.55125 x 1010 4.468 x 10° meteorite studies, magma g

(Din Robin Gill, 2015. Chemical Fundamentals of Geology and Environmental Geoscience. WILEY Blackwell)
(Alan P. Dickin, 2018. Radioizotopic Isotope Geology. Cambridge Universsity Press)
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206T| 210T)

The chain of radioactive decay steps by which 238U (also written ‘uranium-238’) decays to 2°°Pb (lead-2086).

(Din Robin Gill, 2015. Chemical Fundamentals of Geology and Environmental Geoscience. WILEY Blackwell)
(Alan P. Dickin, 2018. Radioizotopic Isotope Geology. Cambridge Universsity Press)



230 226

Th —> Ra A

B
207
Ti2 = 75200 ani oghk PP
206
Pb
235U 207Pb + He 0,6 B
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Tiz=4,7-5x10"ani
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A — Timpii de injumatatire pentru seriile de izotopi radioactivi

B — Curba de determinare a varstei absolute folosind
raportul izotopilor de Pb?207/206

(Sursa: www.palaeos.com)




SERIA DE DEZINTEGRARE Half-Life of | Percentof  Pecentof Ageof
Radioactive Half-Lives Elapsed (n) ’ Radioactive Parent = Stable Dacgnm . Specimen
. : Isotope (t,2) | , | Isotope(P) ' Isotope (D) ®
Cristal format 100% din S YT M s o —
izotopi parentali, instabili (radioactivi) T " . number P'=(%) N p"‘(l"%_'")_ R i
0 0.000 100.0 0.0 0.000 x t,,
1/64 0.016 98.9 11 0.016 x t,,
: 1/32 0.031 97.9 2.1 0.031 x t,,
P 20 bt 1/16 0.062 95.8 4.2 0.062 x t,;
apgyoprtiate 1/8 0.125 A 83 0.125x t,,
radioactive 1/4 0.250 84.1 15.9 0.250 x t,,,
84,1 o 12 0.500 70.7 29.3 0.500 X t,,
above 1 1.000 50.0 50.0 1.000 x t,,,
1'% 1.500 35.4 64.6 1.500 x t,
2 2.000 25.0 75.0 2.000 x t,,
70,7 S 3 3.000 12.5 87.5 3.000 x t,,,
29,3% R 4 4.000 6.2 93.8 4.000 x t,,
izotopi fica Ve \O’/‘L 5 5.000 3.1 96.9 5.000 x t.-
) e \G SOME ISOTOPES USED FOR RADIOMETRIC DATING
0c0%e%o |zotopi . . e —————
:o:‘.’°:°:o' parentali Parent  Daughter Half Life Typical Materials ~ Useful Dating Range
50.0 o°oogo° 8 Isotope Isotope (ty) Dated
50,0% Izotopi fica Uramum—238 Lead-206 4.468 x 10°yr = Usually zircon Older than ~10 Myr
izotopi fica Uranium-235  Lead-207 7.038 x 10%yr | Usually zircon ~ Older than ~10 Myr
Potassium-40 | Argon-40 oY Doue, tusconte, ~?gg’(}83"yr
XX : !
©%6%%.° . Shells, limestone, Usually up to
:g:g::;’:;. Carbon-14 Nitrogen-14 | 6.730 x 10°yr | jroanic materials ~50,000 yr
0 O
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o today— R 23 %10y
) Quaternary / d . 66 x 10° yr
§ Neogene : >
Paleogene 145x 10°yr
€[ Cretaceous 201 x 10° yr
N .
§ Jurassic 252 x 102 yr
= Triassic 299 x 10°yr
Permian 359 x 10° yr
2 Carboniferous 419x1 6 yr
N Devonian 443 x 10°yr
) i 485 x 10° yr
£ Silurian
541 x 10° yr

Ordovician
Cambrian

oldest fossils with
hard parts

formation of Moon

formation of Earth

7 T EE % 10%yr

(dupa Cronin V., 2021. Physical Geology.
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American Geosciences Institut si National Association or Geoscience Teachers
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*ANALIZA EVENIMENTELOR S| REPREZENTAREA ACESTORA PE
MATERIALELE CARTOGRAFICE 2D, 3D, 4D
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Homewood, Mauriaud & Lafont, 2002
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Materialel cartografice permit diferite tipuri de analiza:

2D - raporturile dintre volumele de roci intr-un plan -
semnificatii: evenimente genetice, evenimente tectonice
etc.;

3D - raporturile dintre volumele de roci intr-un spatiu -
semnificatii: evenimente genetice, evenimente tectonice,
evenimente paleoclimatice, volumul afectat etc.;

4D - raporturile dintre volumele de roci intr-un spatiu -
semnificatii: suprafata si volumul din scoarta terestra
afectat de evenimente ordonate in scara timpului etc.



(dupa Cronin V., 2021. Physical Geology.
American Geosciences Institut si National Association or Geoscience Teachers)
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(din Cronin V., 2021. Physical Geology.
American Geosciences Institut si National Association or Geoscience Teachers)

il Depozite marine, siluriene

»




D)

International Commission on Stratigraphy
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Units of all ranks are in the process of being defined by Global Boundary
Section and Points (GSSP) for their lower boundaries, including

those of the Archean and Proterozoic, long defined by Global Standard
Stratigraphic Ages (GSSA). Italic fonts indicate informal units and
for units. Versioned charts and detailed information

on ratified GSSPs are available at the website http:/www.stratigraphy.org.

The URL to this chart is found below.

Numerical ages are subject to revision and do not define units in the
Phanerozoic and the Ediacaran; only GSSPs do. For boundaries in the
Phanerozoic without ratified GSSPs or without constrained numerical
ages, an approxi ical age (~) is provided

Ratified . P are abbreviated as U/L (Upper/Late), M
(Middle) and L/E (Lower/Earty). Numerical ages for all systems except
Qi Y, upper Paleog: C Jurassic, Triassic, Permian,
Cambrian and Precambrian are taken from ‘A Geologic Time Scale
2012' by Gradstein et al. (2012), those for the Quaternary, upper
Paleogene, Cretaceous, Jurassic, Triassic, Permian, Cambrian and
Precambrian were provided by the relevant ICS subcommissions.

Colouring follows the Commission for the
Geological Map of the World (www.ccgm.org)

Chart drafted by K.M. Cohen, D.A.T. Harper, P.L. Gibbard, N. Car
(c) i C ission on i June 2023

To cite: Cohen, K.M., Finney, S.C., Gibbard, P.L. & Fan, J.-X. (2013; updated)
The ICS International Chronostratigraphic Chart. Episodes 36: 199-204.

org/ICSchart/Cl -06.pdf

URL: http://www.
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PRECAMBRIAN (CRIPTOZOIC) (4600 — 541,0 Ma)
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DINAMICA LITOSFERICA S| EVOLUTIA PALEOGEOGRAFICA A GLOBULUI
IN PRECAMBRIAN

Nuna Rodinia

\

SIBERIA f

~1.8 Ga orogens

BALTICA BALTICA

NORTH

The Northern attractors
(Siberia, Baltica & Laurentia)

(Sursa: Torvsvik Trond & Cocks Robin, 2017. Earth History and Palaeogeography. Cambridge University Press)



a. RODNA@| b, __——— T {RODINA@
' ~ 725 Ma Pt ~ 750 Ma

Antarctica

T

Ca. 1 Ga Grenvillian-Sveconorwegian—Kibaran belts
' Later to form Gondwana

(Sursa: Torvsvik Trond & Cocks Robin, 2017. Earth History and Palaeogeography. Cambridge University Press)



PANNOTIA —

545 Ma
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Rodinei (~725 Ma)

(Sursa: wikipedia/precambrian/paleogeografie)



Compozitia atmosferei precambriene
(The Cambridge Encyclopedia of Earth Sciens, 1981; pg. 496)
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SEMNIFICATII ALE
EVENIMENTELOR
GEOCHIMICE

Raportul izotopilor de
strontiu (87Sr/®°Sr)
reflecta favorabilitatea
/ restrictivitatea
biologica a
paleomediilor
phanerozoice
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Curba izotopilor de strontiu pentru Phanerozoic
(dupa Faure, 1986; din Filipescu, 2002)




PALEOTECTONICA

410 Ma Early Devonian
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Global distribution of brachiopod provinces in the Emsian at about 400 Ma. A, Annamia; ATA, Armorican Terrane Assemblage;
Ch, Chilenia Terrane; Mo, Mongol-Okhotsk Ocean; NC, North China; q, Quinling Terrane; SC, South China; T, Tarim; Tu, Turkestan
Ocean. New diagram, including sites plotted from Boucot et al. (1969) and Boucot & Blodgett (2001).

CONSUMUL OCEANULUI IAPETUS Sl
FORMAREA CONTINENTULUI LAURSSIA

(Sursa: Torvsvik Trond & Cocks Robin, 2017)
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Oceanul Ttethys:
*intra in consum;

*se configureaza
catenele orogenetice
alpine;

*se fragmenteaza
Pangaea;

*se edifica catena
cimerica;

*se evolueaza spre
geografia actuala (cu
bazinele oceanice si
blocurile continentale
actuale).

(Sursa: Torvsvik Trond & Cocks Robin, 2017)
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India din
Gondwana;
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blocurile
continentale
actuale).
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*IN LUMEA BIOLOGICA SE PRODUCE EXTINCTIA
MESOZOICA S| APAR PASARILE

Pterosaurus ----»

(Sursa: www.palaeos.com)
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Frecventa speciilor cu morfologia

SEMNIFICATIILE ASOCIATIILOR PALEOVEGETALE IN
STABILIREA ”OSCIPLATIILOR” PALEOCLIMATICE IN NEOGEN
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PEISAJE GEOLOGICE CU SEMNIFICATII IN

DESCIFRAREA EVOLUTIEI GEOSISTEMULUI



ACTIVITATE POSTPAROXISMALA
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**Ultlmele eruptu au avut loc in urma cu 700000 ani.
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***In prezent in caldera au loc manlfestarl postvulca




FE
5

CALIFORNIA

YOSEMITE PARK

BATHOLITE MAGMATICE MESOZOICE

ROCA: GRANITE/GRANOIRITE/DIORITE

3




Medil de sedimentare continentale
din climate calde-aride

CALIFORNIA
ALEA MORTIIESSSS
ALTITUDINE: -85 mj

o=

Exploatare de evaporlte Cu trona (carbonat hidratat de sodlu)

e, A

conuri debriti




CALIFORNIA
YOSEMITE PARK
PUNCTUL GLACIAR OLMSTED

N

>
& .

e S w -‘_ ;
w ‘Morfogeneza glaciara pe
“= corpuri magmatice acide

—

o e

2017 08 16




Din "VALEA MORTII”
PRIN DEPOZITE
VULCANICE S|
PIROCLASTICE

SPRE "BADLANDS”

(CALIFORNIA)




CALIFORNIA

PUNCTUL ZABRISKIE

PAMANTURI RELE (BADLANDS)

MEDII DEPOZITIONALE ARIDE, DEBRITICE




PUNCTUL ZABRISKIE




PUNCTUL ZABRISKIE




ARIZONA
CANIONUL ANTYLOPE
DEPOZITE JURASICE

2017 08 23

7

' FORMATIUNEA NAVAJO

2017 08 23 _— 2 Y 2017 0823



DUNE DE NISIP, CU
STRATIFICATIE
INCRUCISATA

TRANSFORMATE PRIN

PROCESE DIAGENETICE N

STRATE GRESI

£N




A A N . -










INTRAREA IN SEGMENTUL
SUBTERAN AL CANYONULUI
ANTYLOPE

S0 R T eT——




INTRAREA IN SEGMENTUL
SUBTERAN AL
CANYONULUI ANTYLOPE































e







™
N
00)
o
~
(=,
N

e

\ -

2017 08. 23

(







2017 08 23




SFARSIT




	Diapozitivul 1
	Diapozitivul 2
	Diapozitivul 3
	Diapozitivul 4
	Diapozitivul 5
	Diapozitivul 6
	Diapozitivul 7
	Diapozitivul 8
	Diapozitivul 9
	Diapozitivul 10
	Diapozitivul 11
	Diapozitivul 12
	Diapozitivul 13
	Diapozitivul 14
	Diapozitivul 15
	Diapozitivul 16
	Diapozitivul 17
	Diapozitivul 18
	Diapozitivul 19
	Diapozitivul 20
	Diapozitivul 21
	Diapozitivul 22
	Diapozitivul 23
	Diapozitivul 24
	Diapozitivul 25
	Diapozitivul 26
	Diapozitivul 27
	Diapozitivul 28
	Diapozitivul 29
	Diapozitivul 30
	Diapozitivul 31
	Diapozitivul 32
	Diapozitivul 33
	Diapozitivul 34
	Diapozitivul 35
	Diapozitivul 36
	Diapozitivul 37
	Diapozitivul 38
	Diapozitivul 39
	Diapozitivul 40
	Diapozitivul 41
	Diapozitivul 42
	Diapozitivul 43
	Diapozitivul 44
	Diapozitivul 45
	Diapozitivul 46
	Diapozitivul 47
	Diapozitivul 48
	Diapozitivul 49
	Diapozitivul 50
	Diapozitivul 51
	Diapozitivul 52
	Diapozitivul 53
	Diapozitivul 54
	Diapozitivul 55
	Diapozitivul 56
	Diapozitivul 57
	Diapozitivul 58
	Diapozitivul 59
	Diapozitivul 60
	Diapozitivul 61
	Diapozitivul 62
	Diapozitivul 63
	Diapozitivul 64
	Diapozitivul 65
	Diapozitivul 66
	Diapozitivul 67
	Diapozitivul 68
	Diapozitivul 69
	Diapozitivul 70
	Diapozitivul 71
	Diapozitivul 72
	Diapozitivul 73
	Diapozitivul 74
	Diapozitivul 75
	Diapozitivul 76

