
• The larger euhedral olivine grains with triple junctions, evidence 
of phase equilibrium and recrystallization. 

• Absence of melt and the large grain size indicates melt depletion 
from surrounding zones with limited deformation. Additionally,  
KAM  indicates high density of intragrain misorientation and sub-
grain walls in olivine.. 

• Olivine shows Type D LPO and misorientation maximum around 
both the [010] and [001] axes. Compared to figures 6a and 6b it 
indicates that two slip systems were active during deformation.

• Notice that that slip system has migrated and the [010], [001] Euler 
poles now have a girdle-like concentration. 
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• Our findings demonstrate that olivine
accommodates stain by activating multiple slip
slip systems. It supports the two major slip
systems as Type A and D and demonstrates that
the activation type may change in response to
melt.

• Further studies will need to be conducted
comparing samples and accounting for the wet
system. Additionally, a larger study would
enable resolution for scalability between natural
and experimental results.

Discussion

• The three zones show the activation of multiple 
slip systems in response to melt presence. The 
presence of melt activates the olivine [100](001) 
slip system.  

• The LPO intensity, characterized by the J-index, 
increases with increased presence of melt. Strain 
was localized in melt-rich zone and dominated by 
dislocation creep (As LPOs are concentrated). 

• Grain size reduction and melt presence are linked. 
We attempted to plot our system onto the flow 
laws from Nevitt et al 2019. However, more work 
needs to be don before we can make any 
statements. 

• Figure 1A is a topographic map with contours 
of 12 meters of the Josephine Peridotite in 
Southwestern Oregon, U.S.A.

• Denoted by dashed lines is the study area: 
study adjacent shear zone separated by 
approximately 30 meters. 

• Figure 1B and C are the field sample and thin 
section respectively. The sample was collected 
from the red dotted shear zone and point 
marked SZT. 

WHAT:
• Understand the interaction between melt percolation

and mantle deformation (grain size, texture and
deformational mechanisms).

• Explore the scalability and compatibility of
experimental and natural results on melt localization
processes, along with the influence of melt on mantle
seismic anisotropy.

HOW:
• Comparative analysis of distinct zones within a

plagioclase-bearing Peridotite from the Josephine
Peridotite.

• Implemented geospatial data, optical analysis and
scanning electron microscopy to collect geochemical
and microstructural information.
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Figure 2: Processed Map 

Figures 2-5 are processed from a large area map collected by the AURIGA 60 SEM in the shared W. M. Keck Center for Advanced Microscopy and 
Microanalysis (Keck CAMM) at the ISE Laboratory. Figure 2 is a map composed of the band contrast and major components: Olivine (Blue), 
Clinopyroxene(Yellow) and Orthopyroxene (Green). Figure 3 is a map produced in MATLAB which highlights the olivine grain size. Figure 4 is an EDS 
map which presents the melt through the plagioclase-clinopyroxene aggregates (Orange). Figure 5 is the Kernel Angle Misorientation of olivine, it shows 
the sub-grain boundaries and low-angle misorientation intensity. 

• Olivine is large and euhedral and Orthopyroxene grains are large and  
has irregular grain shape due to embayment of clinopyroxene and 
olivine grains. 

• There is also the greatest occurrence of spinel in the zone. 
• Olivine shows Type A lattice preferred orientation (LPO) and from 

figure 6B shows rotation of intra-grain misorientation around [001] 
axis. 

• Concentration of  LPOs support observations that deformation was 
accommodated through dislocation creep of olivine along [100](010) 
slip system. 
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Geologic Setting 

• Mylonite zone is composed of all major phases and has 
significant melt presence (Figure 4). 

• There is consistent orientation of grains across melt bands. 
• Grain size has significantly decreased (Figure 3) and irregular 

grain shape and embayment of all phases suggest disequilibrium. 
• Olivine shows Type D LPO and misorientation maximum around 

[010], which suggest a change in the dominant system system of 
dislocation in olivine to the [100](001) slip system in melt-rich 
zone. 

Figure 7[3]:
(Top) Wet and 
(Bottom) Dry 
Mechanics of 
Deformation 
from Nevitt et al. 
2019[3].
Plotted with grain 
size (um) and 
Differential 
Stress (Mpa)
Green lines are 
range and mean 
of mylonite zone. 
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