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Oxygen / hydrogen isotopes and hydrochemistry
by: David Banks, Hydrogeologist and thermogeologist

NORAD supported project in MRRD:
Capacity Building and Institutional Cooperation in the field of Hydrogeology for Faryab 

Province , Afghanistan 

NORPLAN

Water – H2O

Oxygen isotopes
� Almost all oxygen atoms have 

an atomic mass of 16 

� 8 protons + 8 neutrons

� A few oxygen atoms have an 
atomic mass of 18 

� 8 protons + 10 neutrons

We call this isotope 16O

We call this isotope 18O

Hydrogen isotopes
� Almost all hydrogen atoms 

have an atomic mass of 1 

� 1 lone proton (so sad)

� A few hydrogen atoms have 
an atomic mass of 2 

� 1 proton + 1 neutron

We call this isotope 1H

We call this isotope 2H

or deuterium (D)

There are thus several different 

versions of the water molecule
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The different versions have slightly 

different properties

After Hoefs 1997 and http://web.sahra.arizona.edu/programs/isotopes/oxygen.html

density at 20 C = 0.997 kg/L

boiling point 100 C

1H2
18O

mass 20

density at 20 C = 1.111 kg/L

boiling point 100.14 C

This one 
evaporates 
more easily

Depending on the evaporation and 

condensation history of rainfall...it may 

contain different amounts of 2H and 18O

After Clark & Fritz 1997 and http://web.sahra.arizona.edu/programs/isotopes/oxygen.html

More 
2H

More 
18O

heavier

http://web.sahra.arizona.edu/pro
grams/isotopes/oxygen.html

Faryab precipitation and rivers

y = 7.801x + 15.082

R
2
 = 0.995
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Faryab groundwaters
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