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GEOCRONOLOGIE T CRONOSTRATIGRAFIE
GEOCRONOMETRIE

Geocronologia est e o ramurt a stratigraf
(stabilirea v©Orstei ) depozitelor ge
acestora, rezultandu ni t £ $Si gebdeonhompyi ceoncr
cronostratigrafice.

Datarea se poate face relativ, aplicandu-s e cor el Lr i | e pc
principiul superpozi Sevol gSioemmeton ga
biologice, sau In mod absolut, folosindu-se metode radiometrice.
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TIMPUL LINIAR (GEOCRONOMETRIC)
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spinning in place
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Angalactic Tmi bcarea sistemului sol



*CORELARE IN TIMP A EVENIMENTELOR NATURALE, DE ORICE TIP,
PRESUPUNE DETERMINAREA VARSTEI PRODUSELOR NATURALE, IN
CAZUL NOSTRU AL ROCILOR, CARE POARTI| APRENTA
PALEOEVENIMENTELOR: CONPI NU TNUORGANISME FOSILE, 1ZOTOPI
SPECIFICI, CHIMISMUL b1 MINERALOGIA, STRUCTURA bl TEXTURA
ROCILOR, PROPRI ETI PIFIZIEE (DE EX. MAGNETICE),
CARACTERISTICELE GENETICE ALE MINERALELOR /ROCILOR ETC.

Radioactive Stable Stable daughter *DATAREA PRIN METODE RADIOMETRICE:
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Radiogenic isotope systems

Name Reaction Decay constant/y* Half-life/y Applications’
K—Ar OK—PCAr+ 4" +v 4,=0.581x107% Geochronology of K-bearing
A - _ 10§ 1.250%10% ;
OK—-4%Ca+p +v Ae,=4.962%x10 minerals
Geochronology, seawater evolution,
Rb-Sr 8Rb —8'Sr+/ +0 1.42x10° 4.88x10%° sediment correlation, magma
genesis
Precambrian geochronology,
sediment provenance, crustal and
2 147 _, 143 2+ i -12 J x 1011 .
S i Nd+a SEEEE Al mantle evolution, stony meteorite
and lunar studies, magma genesis
Geochronology, mantle evolution,
Lu-Hf 176y o 1TOHf + - +T 1.94x10 3.57x10% By
crustal growth models
Geochronology including iron
Re-Os 187Re » 18705+~ + U 1.666x101 4.16x10° meteorites, mantle and litosphere
evolution
U-Th-Pb 232Th —»208Ph + 6a?* + 44+ 40 49475 x 10 14.010 x 10° - | -
235 207Ph 4 Ta?* + 4f + 4T 9.8485 x 1010 0.7038 x 10° e‘zc rfino ?gzt o enesis
238) ,206Pl + 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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206Pp 210pp 214pp

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)
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(Sursa: www.palaeos.com)




SERIA DE DEZINTEGRARE Half.-Life of | Percentof  Peentof Ageof
Radioactive Half-Lives Elapsed (n) ‘ Radioactive Parent  Stable D“%‘“’ Specimen
Cristal format 100% i otope (6) || lsokpe(®) | Tlsotpe®) | (0
ristal forma o o S ———— ' : ;
Ratio Asa Decimal o s | =
izotopi parentali, instabili (radioactivi) : 5" ~ number P"(%‘) _,,‘,’f*(l ';'") } £% 0% Ra
0 0.000 100.0 0.0 0.000 x t,,
1/64 0.016 98.9 1.1 0.016 x t,,
: 1/32 0.031 97.9 2.1 0.031 x t,,
P Jho e 1/16 0.062 95.8 4.2 0.062 x 1,
apgyoprtiate 1/8 0.125 91.7 83 0.125x t,,
radioactive 1/4 0.250 84.1 15.9 0.250 x t,,,
84,1 i ol 112 0.500 70.7 29.3 0.500 x £,
above 1 1.000 50.0 50.0 1.000 x t,,,
1'k 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% ! 4 4.000 6.2 93.8 4.000 x t,
izotopi fica e T 5 5.000 34 96.9 5.000 x t.
N YL
000 . \G SOME ISOTOPES USED FOR RADIOMETRIC DATING
oc0%elo Izotopi  ~ . N—— ,
;o;‘l°:°:o' parentali Parent  Daughter Half Life Typical Materials ~ Useful Dating Range
50.0 o°oogo° 8 Isotope Isotope (t) 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 | Agon-40 | 1248 x10°yr | pitie osovte | Qoer A
°.°:2:,::. % i 14 | 5730 x 10°yr | Shells, limestone, Usually up to
:0:‘.’0:-:0‘ Carbon-1 itrogen- SV X AUTYE - organic materials ~50,000 yr
0 O
250 = %% 75,0% g
) . . e s S ... G
izotopi fic .0.’00..’. R
o o
":'o 0.?": 0SS, B
o§:.‘ 87,5% .0..'00..:. 93.8% S ~m
. e [O8E
12,5 izotopi fica .....:.:..:.o izo’top;)i
6,2 (d NV 2 i 3 ge° fica 96’9%) .
y upa Cronin V., go?tF’hys_/cal Geblogy. S50y : t f
3,1 Amema:nﬁeszscgmms.lnsmut.@.N?vpnalAﬁsmﬁumpx.ﬁemlgnp.e.Ie?metsl.. 1ZO Opl ICa
0 3 : i g : H =
0 1/4 1/2 1 2 3 4 5] 6




**DATAREA
PRIN
METODE
PALEONTOLOGICE

Rock S

Rock

Rock

Specii de
organisme
fosile
ani mal
veget al

asoci anpi
specifice unei
diviziuni a
timpului
geologic




ueseq o
© uew omdas
0 :
Q andey i —
ot t
o waqiuy : ! m
v . 3
: e —| N
1siphy w { u..
aneAig — 4 S
apodosses , ; o)
aoides “ e —
quowe | S
e | 3
m L i Ja=
. - DB = c
ie1ioB 2
apodoje;a) m “ o)
areczoug ; | X
Q : ©
o aieinBasou apiuyw ¢ -
.m m— — Uuﬂzumv~ apIuYD m
< aprundsled . | >
nv. awsapoulyoy (@)
m I3%eIsNID _nlu
nqojuL t ; ©
apodoyesgl- ! “ ©
epneroaysy | - =
vaiBuodg ™ I | e
apusuy : ey . ‘=
- 2I00eXY | Q.
qe|nqe) 1eso%ed) ; 1 , @
ajeIaueie) : e g
— I's 9piiuabiqo;b i M =
ooeUSN) L | o
___ diguwesod ; ..wu
awadsoibuy i ! ©
- sussedsouun : . »
®|  yosnw ‘wedmd m | ©
[ siyopusid -~ =1
34 280y0pOY u : 2
> m . =2
03240J0[D : k—
ea01oUe)D 1S ILAoeg . _ : —~ %
" : - = [
¢ elo|, 5 &/ 81c §| 8§ 8
O Q ‘n = it= c c (LI m - ! 5
9 & | E o iwl 2 Qo | =
T e % . um S 13 (=} m { ®
@ | 2I|5|C 0| 8 =1 @ | o
Z (0 |=miFald8 - RN g
JO190101LNO3I1Vd 4dO1dIN




Ordovician
Cambrian

oldest fossils with
hard parts

formation of Moon

formation of Earth

! / 4,55 x 10°% yr

o today7£;:::; 23X 10° yr
S Quaternary / e | 66 x 10°yr
§ Neogene @
Paleogene 1855 10"

ﬁa’ 201 x 10° yr
3 252 x 10° yr
%’ 299 x 10°yr

359 x 10° yr
o | Carboniferous X % & yr
8 Devonian x 10%yr
o
7} i 485 x 10%yr
T Silurian

541 x 10° yr

American Geosciences Institut 'H National Association or Geoscience Teachers)

(dupt Cronin V., 2021. Physical Geology.
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*ANALI

ZA EVENI

MENTELOR

MATERIALELE CARTOGRAFICE 2D, 3D, 4D

Sedimentary
landscape

Bl oc di

Depositional
sequence
(4D)

Hartage ol ogi c ti[T

n |

REPREZENT

Stratigraphic
architecture
(3D)

- B di

Homewood, Mauriaud & Lafont, 2002

] ] | I I |
0 100 200 300 400 500 600 km
Ciclul Reading - stadiul Il ) .
Stadiul de coliziune Secpiune geologict
Depozite
2D de molasa
acumulate Vulcanism
Depozite in bazine tardeorogenic
Flis acumulat Flis cu ofiolite  tardiorogenice
pe formatiuni tectonizat
carbonatice si

de molasa

Molasa de foreland
tardiorogenic

(dupa Reading, 1978; Pauliuc si Dinu, 1985)

/Materialel cartografice per mijt

2D - raporturile dintre volumele de roci intr ~ -un plan -

semni fi ca™i i eveni mente genet

etc.;

3D - raporturile dintre volumele derociintr  -un s p-a "Hi u
ac semnifica’ii eveni mente genet

1 evenimente paleoclimatice, volumul afectat etc.;

4D - raporturile dintre volumele derociintr  -un s p-a "Hi u

semni fi ca™i i suprafa™a 'Hi vo

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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Roci sedimentare
Conglomerate Pietrisuri Gresii Siltite
I W B
| B - 1o B
GRAND CANYON Argile cu foliatie  Argile Calcare Dolomite
e Roci magmatice Roci metamorfice
Granite Bazalte Sisturi cristaline  Gnaise
Alte semne conventionale
TP ea 2 e ~~ \
Contact cu Discordanta Falie  Limita litologica

corpuri metamorfice







