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How does the assimilation of mid-crustal rock affect trace element ratios 
of Sr/Y and La/YB and how are ratios comparable to real-world data seen 
in arc settings 

Checking the reliance of trace element ratios, pseudobarometers, as an 
indicator of crustal thickness by simulating melts at various P and T 
conditions with an assimilated crust. Further help our understanding, to 
what sort of processes contribute to trace element whole-rock data 

Pseudobarometers: The method in 
estimating pressure in magmas in arc settings and 
therefore used to calculate crustal depth, based 
on an empirical correlation between whole-rock 
ratios of La/Yb and Sr/Y. 

Importance

Research Question

PELE: Thermodynamic modeling software. Used 
to calculate melts at different P and T condition

Germ Database: Composition of depleted 
mantle and mid-crustal amphibolite were based 
on global data base. Then

Figure 1. Theoretical depiction on melt 
forming in different depths, resulting in 
different trace element enrichment based 
on mantle zone (Alexander, 2020).  
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Table 1: Trace element ratios composition of the initial bulk 
composition of the mantle with Germ reservoir database of mid 
crust. The mid crust composition is then assimilated in increments 
of 5% 10% 20% and 30% in melts form at different pressures. 

Figure 2. Results of our new composition of Sr/Y 
and La/Yb ratios. Sr/Y contain trends that show 
that an increase of assimilated crust increases 
trace element ratios. La/Yb trends show that an 
increase in assimilate decreases trace element 
ratios. 

Comparison: The data produced from modeling a generalized mantle/slab 
composition with our assimilated mid-crustal did increase Sr/Y ratios and La/Yb
ratios. However, they are not comparable to real-world data seen in Profeta et al. 
(2015), Farner Lee (2017), and Hu et a;. (2017).  Even in an idealized situation 
with the assimilation of 30% crustal. Failed short of producing data similar to 
real-world trace element trends.

Implication: Even though this experiment is done in idealized conditions, 
data shows that there are external factors involved in producing real-world trace 
element data. They are showing that real-world trace element is not dependent 
on just crustal thickness. Possible processes involve can be selective assimilation 
of phosphate-rich crustal zone (Wolf and London 1995), and/or repeated 
fractionation throughout the crust. 

Figure 3. Sr/Y ratios of real world data and La/Yb 
ratios of real world data (Alexander, 2020) . 

Table 2: La/Y composition of the bulk 
composition when melted at different T and P.

Table 3: Sr/Yb composition of the bulk 
composition when melted at different T and P.
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