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MANTLE METASOMATISM  
compositional changes in the mantle wall-rock due to 

interaction with mantle fluids (Lloyd & Bailey, 1973) 
Cryptic 

metasomatism 

(Dawson, 1984): changes in 

composition (especially, trace 

elements) without addition 

of  new phases 

Stealth 

metasomatism 

(OõReilly & Griffin, 2013): 

addition of  new phases, 

which are indistinguishable 

mineralogically from the 

common peridotite phases 

Modal (patent) 

metasomatism 
(Harte, 1983): òthe presence 

of  minerals additional to 

those seen commonly in 

peridotitesó 
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perfectly mobile components 



Si+Al+Ti+Cr+P  

Ca+Mg+Fe+Ba+Sr Cl chloride-carbonate 
up to 40 wt. % Cl 

26-36 wt. % K2O 

up to 12 wt. % Cl, 

25-28 wt. % K2O 

up to 5 wt. % Cl,  

12-20 wt. % K2O 

up to1.5 wt. % Cl,  

10-18 wt. % K2O 

Alkaline  fluids  in the  upper mantle  



KAlSi 3O8 

Urakawa et al. (1994) 
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K- bearing minerals in the upper mantle  
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5MgSiO3 + CaMg2Al2Si3O12 + 2H 2O + K2O =  

= K2Mg6Al2Si6O20(OH) 4 + CaMgSi2O6 

Wendlandt & Eggler (1980) 



Pyrolite - K2CO3- H2O system  

2 ð 3 GPa, 850-950OC 

With the increase of  the K 

content of  the fluid  

V Amount of  phlogopite 

systematically increases 

relative to Ol, Opx and Cpx 

(decrease at 3 GPa is related 

to the beginning of  partial 

melting). 

V Al for phlogopite is provided 

by garnet. 

V Amount of  amphibole 

rapidly decreases at 2 GPa.  

V Increase of  the Cpx/ Opx 

and Ol/ Opx ratios at 2 GPa. 

 

Patent K-metasomatism at 

depths 20-30 kbar will  rapidly 

result in the disappearance of  

garnet, and decline in amounts 

of  spinel, amphibole and 

orthopyroxene. 
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solidus (?) 

900  1100  

K68 

Phase SiO2 Al2O3 MgO CaO Na2O 

Ol 43.48 0.00 56.88 0.05 0.00 

Cpx 57.37 0.13 18.94 24.98 0.09 

Opx 56.83 6.99 37.74 0.43 0.09 

Amph 47.41 15.77 21.04 12.09 2.79 

Grt  45.58 25.44 23.81 7.95 0.00 

WG91 ð Wallace & Green (1991) 

K68 ð Kushiro et al. (1968) 

G73 ð Green (1973) 

MB75 ð Mysen & Boettcher (1975) 

1.9  

Model peridotite Fo57En17Prp14Di 12 + 0.3 

wt. %  Na2O + 4.4 wt. % H 2O 

1.9 GPa. 

Pyrolite - KCl- H2O system  



KCl/(KCl+H 2O) = 0.13  

Fo 

Fo 

Phl 

Cpx 

Phl 

Phl 
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900OC 

Prp + 3En + {H 2O + 2KCl} = [Cl - Phl + Phl]  

1/9Grs + En + {1/9H 2O + 2/9KCl} =1/3Di + 
[1/9Cl - Phl + 1/9Phl]  

5En + Mg - Ts + {H 2O + 2KCl} = [Cl - Phl + Phl]  

Prg + 7En + {H 2O + 3KCl} = 2Di + [Cl - Phl + 
2Phl]+ {NaCl}  

Fo 

Cpx 
Phl 

L(?) 

950OC 

KCl/(KCl+H 2O) = 0. 39 

V No Opx, Grt, Amph 

V Leading assemblage 

Cpx+Fo+Phl 

V Increase of  the melt proportion 

V Increase of  the Phl content 

V Phl (0.4-0.7 wt. % Cl) is stable 

above solidus 


