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OXYGEN ISOTOPE













ISOTOPE GEOCHEMISTRY 

• ISOTOPES ARE FORMS OF A CHEMICAL ELEMENT THAT HAVE THE SAME ATOMIC NUMBER

BUT DIFFER IN MASS.

• OXYGEN IS MADE UP OF TWO ISOTOPES: OXYGEN - 16 (ALSO KNOWN AS 16O → 8

PROTONS + 8 NEUTRONS; A “LIGHT” OXYGEN);

• OXYGEN - 18 (AKA 18O → 8 PROTONS + 10 NEUTRONS; A “HEAVY” OXYGEN).

• 16 AND 18 ARE ATOMIC MASSES OF ISOTOPES 16O AND 18O.

• THE RELATIVE AMOUNTS OF THESE TWO ISOTOPES IN A SAMPLE OF WATER, ICE, ROCK,

PLANT, HUMAN, ETC. IS A FUNCTION OF CLIMATE/ENVIRONMENT

• 16O ~99.8% 18O ~0.2%

• 18O/16O = 1/400 = 0.0025

















IMPORTANCE AND APPLICATIONS  OF OXYGEN 
ISOTOPES























SUMMARY

• WHAT DETERMINE ISOTOPE FRACTIONATION?

• – TEMPERATURE: COLDER TEMPERATURE MORE O18 DEPLETION (MORE NEGATIVE 

O18)

• – CONDENSATION PREFERENTIALLY REMOVE O18 (HEAVIER ISOTOPE)

• – EVAPORATION PREFERENTIALLY REMOVE O16 (HIGHER ISOTOPE)

• WHAT CAN OXYGEN ISOTOPE TELL US ABOUT CLIMATE?

• – PAST EARTH’S SURFACE TEMPERATURE AND ICE FORMATION.





HOME 
WORK

• BRIEFLY DESCRIBE 

OF THESE 

QUESTIONS  








