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Figure S1: Schematic showing the sample geometries and fabrics with respect to stressing direction (blue arrows) and PZT sensors (red) for passive and active acoustic emission monitoring for (a) isotropic samples UNZ1, UNZ13 and UNZ14, (b) anisotropic sample UNZ9a and (c) anisotropic sample UNZ9b. 
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Figure S2: Permeability frequency distribution for measurements made on planar block surfaces for UNZ9 (n = 262) and UNZ14 (n = 117). 
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Figure S3: Permeability as a function of connected porosity for 3 samples of each sample group at different effective pressures (4, 8 and 12 MPa). 
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Figure S4: Interrelation of mechanical properties. (a) Power law least squares regressions for compressive (UCS) and tensile (UTS) strength as a function of porosity, the equations are shown, and the R2 values (i.e. the coefficient of determination) are 0.529 and 0.120 respectively. (b) the modelled relationship of UTS to UCS (c) the modelled evolution of UCS:UTS ratio as a function of connected porosity (d) Power law least squares regression for Young’s modulus as a function of porosity, shown with UCS for reference (as in panel a), the equations are shown, and the R2 value for Young’s modulus is 0.234. (e) the modelled relationship of Young’s modulus (E) to UCS. (f) the modelled evolution of E:UCS ratio as a function of connected porosity.
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Figure S5: (previous 2 pages) AE data for all dry experiments where data was recorded in compression (UCS) and tension (UTS), shown as: Left; AE rate (circles) and total hits (green line) as a function of time (above chosen cut-off amplitude of -3.3) with MAP exponential models for the first ¾ (indicated by the magenta dashed line) plotted as both the modelled rate (blue line) and total number (black line), which should match the blue circles and green line respectively (better fit means the rate is closer to exponential), with k and  values given. Right; Frequency-Amplitude distributions for all data, both discrete (pale blue circles) and cumulative (orange line), plus discrete distributions for first (b1), second (b2), and final (b3) thirds of the data (blue, green and red circles). Red dashed line is chosen cut-off amplitude. b-value for each discrete dataset are given. 
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Figure S6: The relationship of parameters defined from Poisson point process models of acoustic emissions (a) k has a poor positive correlation with  (b) b-value has a poor positive correlation with  and (c) b-value has a minor negative correlation with k.

Table S1: (In excel spreadsheet) Physical properties of all 114 core and disc samples (mass, geometry, volume, density, porosity, and unconfined permeability including repeat measurements)

Table 2: (In excel spreadsheet) Confined permeability measurement details

Table S3: (In excel spreadsheet) Acoustic emission data analysis details

Table S4: (In excel spreadsheet) Velocity change output data
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