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Supplemental Table S1. Previous studies of the elastic constants of calcite at 
ambient conditions.  

C11 

(GPa) 
C33 

(GPa) 
C44 

(GPa) 
C12 

(GPa) 
C13 

(GPa) 
C14 

(GPa) 
KVRH 
(GPa) 

GVRH 
(GPa) 

144.5±1.0a 83.1±0.5 32.7±0.3 57.1±1.0 53.4±2.0 20.5±0.6   
146.3±0.7b 85.3±0.5 34.0±0.2 59.7±1.1 50.8±3.3 20.8±0.6 74.7 31.8 
148.0±0.2b 85.7±0.1 32.7±0.1 55.4±0.9 54.5±2.4 20.8±0.6 76.1 31.8 

145.7c 85.3 33.4 55.9 53.5 20.5 75.3 31.7 
140.9d 85.8 33.4 63.7 62.6 19.5   

149.7±0.7e 85.2±1.8 34.1±0.5 57.9±1.1 53.5±0.9 20.0±0.2 76.1 32.8 
146.82f 91.76 32.52 47.87 46.05 16.81   

149.9±0.5g 87.0±0.4 32.2±0.2 59.5±0.2 57.3±0.3 17.9±0.2 78.6±0.4 32.1±0.2 
177h 95 39 78 72 25 97 40 

VRH represents Voigt-Reuss-Hill average; 
a: Pulse-echo method, Peselnick and Robie 1963; 
b: Pulse-echo method and phase-comparison method, Dandekar 1968; 
c: Pulse-echo-overlap method, Thanh and Lacam 1984;  
d: Theoretical calculation, Fisler et al. 2000;  
e: Brillouin scattering, Chen et al. 2001; 
f: Density functional theory, Zhao et al. 2009;  
g: Brillouin scattering, Lin 2013;  
h: Density functional theory, Marcondes et al. 2016.  
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Supplemental Figure S1. Phase diagram of CaCO3. Phase boundary lines as follows. 

I-II: (Liu et al. 2017); II-III: (Bayarjargal et al. 2018; Suito et al. 2001; Liu et al. 2017; 

Pippinger et al. 2015); II-IIIb: (Pippinger et al. 2015; Schaebitz et al. 2015); I-

Aragonite: (Bayarjargal et al. 2018; Litasov et al. 2017; Ter Heege and Renner 2007); 

II-Aragonite: (Liu et al. 2017); I-IV: (Bayarjargal et al. 2018; Litasov et al. 2017; 

Shatskiy et al. 2014; Ter Heege and Renner 2007); III-Aragonite: (Bayarjargal et al. 

2018; Suito et al. 2001; Li et al. 2015; Schaebitz et al. 2015);  IV-V: (Bayarjargal et al. 

2018; Shatskiy et al. 2014; Ter Heege and Renner 2007); IV-disordered phase: 

(Shatskiy et al. 2014); V-Aragonite: (Bayarjargal et al. 2018; Li et al. 2017; Litasov et 

al. 2017; Shatskiy et al. 2014; Ter Heege and Renner 2007); Aragonite-disordered 

phase: (Suito et al. 2001); Disordered phase-Aragonite: (Litasov et al. 2017); V-

Liquid: (Bayarjargal et al. 2018; Li et al. 2017; Shatskiy et al. 2014). The modeled 

subduction zone temperature and pressure lines for the NE Japan and Izu-Bonin 

regions are from Peacock (2003). Blue line: Izu-Bonin; olive line: NE Japan. 
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Supplemental Figure S2. Representative Raman spectra of CaCO3 as a function of 

pressure at ambient temperature. Stars represent the signal of methanol and ethanol 

mixture. 
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Figure S3. Pressure dependence of Vp (a) and Vs (b) velocities and Ap (c) and 

Asmax (d) anisotropies of carbonates and major upper mantle minerals at 300 K.  

Black lines: calcite (Cal) (this study; Chen et al. 2001); dark cyan lines: aragonite 

(Arag) (Huang et al. 2017; Liu et al. 2005; Marcondes et al. 2016); olive lines: olivine 

(Ol) (Mao et al. 2015; Zha et al. 1998); green lines: garnet (Gt) (Lu et al. 2013; 

Sinogeikin and Bass 2000); wine lines: clinopyroxene (Cpx) (Duffy and Anderson 

1989; Sang and Bass 2014; Collins and Brown 1998; Zou et al. 2018); blues lines: 

orthopyroxene (Opx) (Chai et al. 1997; Duffy and Anderson 1989); red lines: 

magnesite (Mag) (Yang et al. 2014; Sanchez-Valle et al. 2011); navy lines: dolomite 

(Dol) (Marcondes et al. 2016); pink lines: siderite (Sid) (Sanchez-Valle et al. 2011; 

Stekiel et al. 2017).  
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