Tema 9: Datacion absoluta
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EXEMPLO : 238U / 206pp: t, ., = 4.500 m.a.
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14C — materia organica

Cosmic
\ Radiation
(&

4 Carbon 14
Nitrogen 14 ‘ Neutron Capture > ‘

plants take in CO,
animals eat plants .

living organisms have the same ratio of
12C to '*C as is found in the atmosphere




14 is produced in ¢ is oxidized and
the atmosphere, forms carbon dioxide.

14C/12C=1.35x10712>

MCO, is used by plants
in photosynthesis.

14 is incorporated

in plant tssues.

Most 14C is absorbed
by the oceans.

| Animals consume
plants, and the plant
¢ is incorporated
in animal bone and
other tssues through
metabolic processes.

thn animals die, their
metabolism ceases, and their
tissues stop incorporating
MC, ¢ begins decaying to
MN. The proportion of C
begins to decrease.




CARBON COIDO DE BARREIROS
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EXEMPLO

e Isétopo pai
\
%o/ ,
éoo a) Usando un espectrometro de
Qe k==, _ masas determinan a cantidade
i e | S de is6topo pai e fillo contido na
" ~ 8 mostra que como podes ver

Isotopo fillo

son 6 de uranio e 3 de chunbo.
Cunha sinxela regra de tres
calculamos que a porcentaxe
de uranio sobre o total de pai e
fillo €, redondeando, de 67 %.




b) Utilizando a gréafica da figura inferior situamos o valor
anterior no eixo das Y que corresponde a porcentaxe de
ISOtopo pai que queda.
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c) Levamos o valor & curva e 0 baixamos ao eixo das X que
representa o0 tempo, neste caso xa utilizando o periodo de
semidesintegracion do uranio-238 que € de 4.500 millons de anos.

1 half-life

4.5
3.0

d) Como vemos é aproximadamente
de 2/3 dese periodo 0 que nos da
unha idade aproximada de 3.000
millons de anos.

3.000X50 ma

3.000 - 50 = 2.950
3.000 + 50 = 3.050

Idade comprendida
entre 2.950 e 3.050
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Analizamos uns circons e atopamos que contefien unha
proporcion de uranio con respecto 6 total de uranio + plomo
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circon, zircon

Mineral compuesto de silicato de circonio, mas o menos
transparente, de color gris, verde, rojo o incoloro, con brillo
diamantino y de gran dureza y peso, es apreciada en joyeria
como piedra preciosa.



MATERIAIS MAIS
ANTIGOS DATADOS :

CIRCONS DE JACK
HILLS (AUSTRALIA)

—Jack Hills
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Consider ZIRCON - ZrSiO,

Nesosilicate — sites are compatible with U%*, but not Pb?*.

When Zircon forms, it can contain substantial U but no Pb.

All Pb in Zircon is due to decay and is relative to absolute age.

Zircons are very durable — can survive several cycles of
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Exerciclo

CIRCONS DAS ANFIBOLITAS DE
CEDEIRA
1159+39 millons de anos.
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92 protons 10 protons lost 82 protons
146 neutrons 22 neutrons lost 124 neutrons



ANFIBOLITAS DE CEDEIRA: 1.159 + 39 m.a.
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Dendrocronoloxia

Prime( ano
de crecimiento

Epoca lluviosa

Epoca de
sequia

Cicatriz por
incendio forestal

Crecimiento de primavera/
verano temprano

Verano tardio/
fin del crecimiento



VARIOS MILES DE ANOS

Crossdating: The Basic Principle of Dendrochronology




W s La barrena se introduce en el tronco
B¢ BB girando, gracias a la rosca afilada de su extremo

7 Conla varilla
+”" metalica se recupera
- el testigo cilindrico del

interior de la barrena

Barrena Pressler



Coring a tree
with increment borer

Tree core

Increment borer tip



VARVAS GLACIARES
Sedimentos ritmicos en lagos glaciares

Winter Glaciar Summer

Thiick chesr layer of

Thin dark layer of sediments Sadiniants A thick clear detrital
Only a thin dark layer (consisting of layer is deposited into
Skl — the lake when the ice

clays and organic matter) accumulates
when the surface of the lake is frozen
over in winter.

melts in summer.

I It is possible to calculate the age of the lake
' by counting the varves.




Varios miles de anos
50.000 excepcionalmente

Winter Glacxar Summer

Thin dark layer of sediments s~k ? A thick clear detrital
Only a thin dark layer (consisting of _ [ layer is deposited i_rto
clays and organic matter) accumulates Glcal varves -—* the Ia('e when the ice
when the surface of the lake is frozen ey IS in SUMMeT.
over in winter.

I It is possible to calculate the age of the lake
' by counting the varves.



