
 1 

OBTAINING AGE INFORMATION ON METAMOPHIC PROCESSES USING MN  
AND HREE DIFFUSION IN GARNETS 
Skublov S. G. 
skublov@ad.iggp.ras.spb.ru 
 
Herald of the Earth Sciences Department RAS, № 1(20)′2002 
URL: http://www.scgis.ru/russian/cp1251/h_dgggms/1-2002/informbul-1.htm#term-14.engl 
 

Garnet is the main mineral containing Mn and HREE in metamorphic rocks. Usually Mn and 
HREE exhibits some zoning in garnets. Both, Mn and HREE contents increase with temperature drop 
[1]. 

Garnets from the polymetamorphic Belomorian complex (Tupaya Guba region) were studied using 
ion microprobe. These garnets from the gneisses are related to high-pressure granulite stage М2 
followed without interruption by high-pressure amphibolite stage М3 [2]. The garnets are untypical 
zoned in HREE as low-grade garnets. HREE drop rim ward significantly (fig. 1). The minimum 
temperatures of metamorphism were determined as 730-760°С for garnet core and 680-700°С for 
garnet rim by garnet-biotite thermometer. The pressure was constant - about 6.5-8 kbar. 
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Fig. 1. Normalized REE distribution in garnet (sample 973). Chondrite C1 after [3]. 

1 - core, 2 - middle, 3 - rim. 
 

HREE exhibit a Rayleigh fractionation profile (fig. 2), Mn concentration has been homogenized to 
flat profile (1,18 wt.% at the core and increase in the outer rim up to 1,73 wt.%). It can be explained 
only by quick time (approximately 10-15 Ma) estimated for the metamorphic event. HREE diffusion 
rates more than two orders of magnitude slower than Mn diffusion rate [4, 5], and more time of 
metamorphic event is required to homogenize the HREE profiles. 
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Fig. 2. HREE zoning in garnet (sample 973) 

 
Ayres and Vance presented the alike results of modeling of trace element and Mn data for garnets 

from the Zanskar area of the Indian Himalaya - 3-10 Ma estimate for the metamorphic event [6]. 
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