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Pressure and temperature estimates of rocks provide the fun-
damental data for the investigation of many geological processes 
such as subduction and exhumation, and yet their determination 
remains extremely challenging (Tajcmanova et al. 2020). A wide 
variety of methods are constantly being developed to tackle the 
ambitious objective of pinpointing the geological history of 
rocks through the many complex processes often interacting 
with one another at depth in our planet. Analytical advances are 
being pushed to the limit of conventional methods, allowing 
information preserved by mineral, fluid, and solid inclusions 
to be used for high spatial resolution determinations that can 
unravel a large variety of processes occurring at the micro- to the 
nano-scale. Among these, chemical geothermobarometry that is 
often challenging in many rock types due to alteration processes, 
chemical re-equilibration, diffusion, and kinetic limitations has 
been increasingly coupled with elastic geothermobarometry (e.g., 
Anzolini et al. 2019; Gonzalez et al. 2019). Elastic geothermo-
barometry of host-inclusion systems, in paper Mazzucchelli et 
al. 2021, this issue, is a new and complementary non-destructive 
method (see Fig. 1 for an example) to determine the pressures 
(P) and temperatures (T) of inclusion entrapment (i.e., the P-T 
conditions attained by rocks and minerals at depth in the Earth) 
from the remnant stress or strain measured in inclusions still 
trapped in their host mineral at room conditions (e.g., Nestola 
et al. 2011; Howell et al. 2012; Alvaro et al. 2020).

This method underwent significant developments in the 
past decade aimed at overcoming several serious restrictions to 
previously available models and methodologies, which led to 
questions being raised about the general validity of the method. 
Most of the recent developments have been focused on enhanc-
ing the method to allow its application to a broader variety of 
scenarios, overcoming the three major assumptions (1) linear 
elasticity (Angel et al. 2014); (2) spherical shape (Campomenosi 
et al. 2018; Mazzucchelli et al. 2018); and (3) isotropic elastic 
properties for the host and the inclusion, allowing its application 
to an increasing number of host inclusion pairs with a variety of 
analytical techniques (e.g., micro-Raman spectroscopy, Murri et 
al. 2018) and calculation methods (e.g., nonlinear elasticity and 
numerical modeling, Anzolini et al. 2019; Mazzucchelli et al. 
2019; Morganti et al. 2020).

This first part of the development essentially concerned the 
calculation of the mutual elastic relaxation of the host and inclu-
sion, for which initial estimates have relied on the assumption 
of linear elasticity theory. Angel et al. (2014) presented a new 
formulation of the problem that avoids this assumption and 
incorporates full nonlinear elastic behavior for the host and the 
inclusion and has been enhanced with the progressive implemen-

tation of carefully validated equations of state for several host 
and inclusion phases (e.g., Angel et al. 2017a, 2020; Mihailova 
et al. 2019; Milani et al. 2015, 2017; Murri et al. 2019; Zaffiro 
et al. 2019). This finally allowed analyses incorporating the ac-
curate behavior of quartz inclusions in garnet over a large P and 
T interval (Angel et al. 2017a; Morana et al. 2020). The methods 
and the calculation algorithm have been included in the freely 
available EoSFit-Pinc software (Angel et al. 2017b). The avail-
ability of the new software and algorithm strongly promoted the 
use of this methodology, enabling several researchers to perform 
their measurements and calculations independently (Anzolini et 
al. 2019, 2018; Nestola et al. 2016, 2018a, 2018b; Nimis et al. 
2016, 2019).

The second part of the development has been focused on 
measurements and calculations of non-spherical inclusions in 
complex geometrical relationships with the host and/or other 
inclusions. Such issues have been addressed with several nu-
merical models on a variety of shapes by Mazzucchelli et al. 
(2018), producing numerical correction factors to guide the 
readers toward estimating the uncertainties associated with 
shapes different from spheres, including the complex interplay 
of edges and corners for which only numerical solutions can be 
provided. In Mazzucchelli et al. (2018), the authors estimated 
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Figure 1. An example of a host-inclusion system. In this specific 
case, the transparent host is a natural diamond from Udachnaya (Siberia, 
Russia), whereas the black inclusion is a magnesiochromite spinel 
[∼(Mg,Fe)(Cr,Al)2O4]. Magnesiochromite, in turn, has in contact a 
second transparent inclusion, which is an olivine [∼(Mg,Fe)2SiO4)] (the 
diamond was provided by J.W. Harris, University of Glasgow; photo: 
Caterina Canovaro, University of Padova). (Color online.)
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