
Extreme Oxygen Isotope Zoning In 
Metasedimentary Garnet From Catalina 
Island, California Reveals Progressive 

Metasomatism During Subduction

Evan Cameron, F. Zeb Page,  
Jeffrey W. Dobbins 

Oberlin College Geology Department 
!

John W. Valley, Kouki Kitajima 
University of Wisconsin – Madison Geoscience



Science 1991

Catalina: famous 
laboratory for fluid flow 
in subduction zones

Quartz veins record a 
homogenous fluid on the 
kilometer scale



Note

Science 1991

Catalina: famous 
laboratory for fluid flow 
in subduction zones

Quartz veins record a 
homogenous fluid on the 
kilometer scale





Amphibolite metasedimentary mélange 
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Subduction Zone

Garnets grow during 
subduction recording 
pressure, temperature, 
and fluid conditions. 

BSE Franciscan eclogite garnet

USGS 

Resistant to 
crystallization 



15

Average Composition: 
Alm51Pyp25Sps13Grs11

Note: Higher Mn in 
coherent samples 
and more zoning

BSE Catalina garnet
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Implications for Fluid Flow
•Garnet record provides additional detail that 
the quartz record cannot explain alone. 
!
•Fluid flow may be pulsed with continuous 
garnet growth or continuous with pulsed garnet 
growth. 
!
•Samples have high and variable core values, 
possibly recording different protoliths 
(metachert?), but similar rim values suggest that 
high δ18O inputs into the subduction factory may 
be pushed to lower values by “pretreatment” 
from fluids.
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