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Supplementary figure A1: Relationship between the Beauvoir magma temperature and its crystal fraction 

used in this study, and determined from the crystallisation experiments of Pichavant (2022) with Beauvoir 

material (U4d) as starting material. Note the that the magma-mush transition (crystal fraction: 50%) 

corresponds to a magma temperature of 575°C. Also note the greater crystallisation rate at lower temperature 

compared to that at higher temperature. 

 

 

  



Supplementary figure A2: Temperature profil during the Beauvoir granite construction and solidification 

between 2,200 and 3,500 m obtained when each sill intrudes once the system is fully solidified (Tcrit = 560°C). 

Note the downward progressive Beauvoir construction through time due to the general sill over-accretion. 

Numbers in boxes corresponding to each intruded sill according to their intrusive sequence. The simplified 

log on the right (based on Fig. 1a; Esteves et al., 2025) indicates the location of each sill at the end of the 

Beauvoir construction. Note the increase of the magma and mush fraction directly after a sill injection, 

indicating the host partial re-melting. 

 

 

  



Supplementary figure A3: Temperature profil during the Beauvoir granite construction and solidification 

between 2,200 and 3,500 m obtained when each sill intrudes once the system is fully solidified and below 

425°C (Tcrit = 425°C). This temperature corresponds to the maximum temperature limit at which sharp 

contacts are preserved between each injected sill. Note the downward progressive Beauvoir construction 

through time due to the general sill over-accretion. Numbers in boxes corresponding to each intruded sill 

according to their intrusive seqeunce. The simplified log on the right (based on Fig. 1a; Esteves et al., 2025) 

indicates the location of each sill at the end of the Beauvoir construction. Note the progressive decrease of 

both the magma and mush fractions through time after a sill injection indicating that the host is not re-melting. 

 

 

  



Supplementary figure A4: Temperature profil during the Beauvoir granite construction, solidification and 

progressive cooling over 100,000 years between the surface (0 m) and 7,000 m obtained when each sill 

intruded a mushy or fully solidified granite (Tcrit = 575°C). This temperature corresponds to the magma-mush 

transition of Beauvoir magmas. Note that after 100,000 yr, the thermal anomaly induced by the Beauvoir 

granite emplacement is still present (i.e., 200 °C at 3,700 m). Also note that after ~30,000 yr, the whole granite 

is below 300 °C. 

 

  



Supplementary figure A5: Assembly and lifetime durations of the BG as function of Tcrit for different values 

of (a) the geothermal gradient (𝛻T), (b) the specific heat (c), and (c) the latent heat of crystallisation (L). 

Thermo-kinectic models were performed using the preferred values of L (i.e. 350,000 J.kg-1) and c (i.e. 1,090 

J.kg-1.°C-1) in (a), that of 𝛻T (i.e. 30 °C.km-1) and L in (b), and that of 𝛻T and c in (c) to see the individual 

effect of 𝛻T, c and L, respectively. In (a), note that the variation of 𝛻T from 20 to 40 °C.km-1 (or 60 to 120 °C 

at 3 km depth) does not significantly affect the lifespan of the BG. In (b), note that the variation of c from 900 

to 1500 J.kg-1.°C does not significantly affect the lifespan of the BG. In (c), note that the variation of L from 

250,000 to 450,000 J.kg-1 affect the lifespan of the BG by a factor ~2, although the durations stay in the same 

order of magnitude. Also note that regardless the choosen value for 𝛻T, c and L, the minimum lifespan of the 

BG is obtained when the assembly duration become longer than the solidification duration after the 

emplacement of the last sill. 



  



Supplementary figure A6: Compilation of inferred average pluton construction rates based on their 

construction durations and their estimated volume (adapted from de Saint Blanquat et al. 2011). (a) Plutons 

distinction based on their tectonic setting, and (b) pluton distinction based on their global chemistry. List of 

plutons references: 1 - Beauvoir granite (this study); 2 – Sant’Andrea (Barboni et Schoene 2014); 3 – Monte 

Capanne (Barboni et al. 2015); 4 – Corno Alto (Schaltegger et al. 2019); 5 – Val Freda (Broderick et al. 2015); 

6 – Lago della Vacca (Schoene et al. 2012); 7 – North Re di Castello (Schaltegger et al. 2019); 8 - Western 

Adamello Tonalite (Schaltegger et al. 2019); 9 - Avio (Schaltegger et al. 2019); 10 – Presanella (Schaltegger 

et al. 2019); 11 – Bergell (Samperton et al. 2015); 12 – Saint-Jean-du-Doigt (Barboni et al. 2013); 13 – Tinos 

(de Saint Blanquat et al. 2001; Lamont et al. 2023); 14 – PX1 – Pajara (Allibon et al. 2011); 15 – Skaergaard 

(Annen et al. 2022); 16 – Korosten (Amelin et al. 1994); 17 – Wiborg (Vaasjoki, Tapani Rämö, et Sakko 

1991); 18 – Salmi phase 3 (Amelin, Larin, et Tucker 1997); 19 - Manaslu (Annen et al. 2006);  20 – Bushveld 

(Zeh et al. 2015); 21 – Emerald Lake (Coulson et al. 2002); 22 – Huemul (Schaen et al. 2021); 23 – San Rafael 

(Markovic et al. 2025); 24 – Torres del Paine (Leuthold et al. 2012); 25 – Black Mesa (de Saint Blanquat et 

al. 2006); 26 – Mount Stuart (Matzel, Bowring, et Miller 2006); 27 - Tenpeak (Matzel et al. 2006); 28 - Golden 

Horn Total (Eddy et al. 2016); 29 - Peralkaline granite – Golden Horn (Eddy et al. 2016); 30 - Hypersolvus 

granite – Golden Horn (Eddy et al. 2016); 31 - Rapakivi granite – Golden Horn (Eddy et al. 2016); 32 - 

Heterogeneous granite – Golden Horn (Eddy et al. 2016); 33 – Questa (Gaynor, Rosera, et Coleman 2019); 

34 – Socorro Magma Body (Fialko et Simons 2001); 35 – Rio Hondo (Tappa et al. 2011); 36 – Papoose Flat 

(de Saint Blanquat et al. 2011); 37 – Tuolumne Intrusive Suite Total (Coleman, Gray, et Glazner 2004); 38 – 

Cathedral Peak (Coleman et al. 2004); 39 – Kuna Crest (Coleman et al. 2004); 40 – Half Dome (Coleman et 

al. 2004); 41 – Mono Creek (de Saint Blanquat et al. 2011); 42 – Lamarck (Davis et al. 2012); 43 – Miur 

(Davis et al. 2012); 44 – Mount Givens (Frazer, Coleman, et Mills 2014); 45 – Yerington (Schöpa et al. 2017); 

46 – Mount Princeton (Mills et Coleman 2013); 47 – San Juan (Lipman et Bachmann 2015); 48 – Spirit 

Mountain (Walker et al. 2007); 49 – Geyser-Cobb Mountain (Schmitt et al. 2003); 50 – Bingham Canyon 

(Large et al. 2021); 51 – Scuzzi (Brown et McClelland 2000); 52 – Long term Uturuncu volcano (Sparks et 

al. 2008); 53 – Bishop Tuff (Chamberlain et al. 2014); 54 – Altiplano-Puna Volcanic Complex (de Silva et 

Gosnold 2007); 55 – Southern Rocky Mountain Volcanic Field (Lipman 2007); 56 – Karoo Large Igneous 

Province (Svensen et al. 2012); 57- Oruanui volcano reservoir (Allan et al. 2017); 58 - Yellowstone volcano 

WYF & PPF reservoirs (Stelten et al. 2015); 59 – Kos Plateau Tuff Reservoir (Bachmann, Charlier, et 

Lowenstern 2007); 60 - Hualca Hualco volcano (Pritchard et Simons 2002); 61 – Unzen volcano (Nakada et 

Motomura 1999). Field for the Hawaiian-Emperor basaltic chain is from Shaw (1985). Field for spreading 

ridges has been calculated for a 1 km long ridge segment based on oceanic crust thickness of 3-7 km and 

spreading rates of 1-15 cm.yr-1 (Chen 1992), leading to average construction rates of ~10-3 and 10-5 km3.yr-1 

for fast and slow spreading ridges, respectively. 

 



 

  



Supplementary figure B1: Microphotographs of the investigated biotite-cordierite-sillimanite gneiss from 

the Bodenmais locality, Germany (a) and from the Namaqualand, South Africa (b-d). Note the overall wide 

and texturally equilibrated dihedral angles. 

 

  



Supplementary figure B2: Cross-polarised microphotographs evidencing partially dissolved plagioclase. (a) 

254.23 m (U4d), (b) 298.78 m (U4c), (c) 336.35 (U4b). Note that the plagioclase partial dissolution events were 

followed by the crystallisation of lepidolite in interstitial position. (d) 672.24 m (U2c). Note the crystallisation 

of potassic feldspar within and around the partially dissolved plagioclase. 

 

 

  



Supplementary Table B1: Measured biotite-plagioclase-plagioclase (Θbpp) and biotite-quartz-quartz (Θbqq) 

dihedral angles (indicated by white arrows) in a cordierite-sillimanite gneiss (Namaqualand, South Africa) 

and in a cordierite-sillimanite gneiss from the Bodenmais locality (Germany). 

 

Rock type Locality   n Θ SD 

            

Cordierite-sillimanite gneiss Namaqualand   35 Θbpp: 96 ± 4 9.0 

Cordierite-sillimanite gneiss Bodenmais   35 Θbqq: 95 ± 2.5 8.0 

Cordierite-sillimanite gneiss Bodenmais   43 Θbqq: 93 ± 3.5 10.0 

 

 

  



Supplementary Table B2: Results of the Chi-2 (χ²) test performed between each sub-unit pair to see if 

whether their Θlpp median values are significantly different. The Z_Value indicates how large the difference 

between two averages (medium Θlpp of U4e and U4d) is in relation to the combined uncertainties. A Z_Value 

around 1 will indicate that the difference between the two samples is not significative, while a Z_Value above 

3 indicates that this difference is really significative. For instance, the Z_Value of the U₄e-U₄d pair is obtained 

with the following equation: 

𝒁[𝑼𝟒𝐞−𝑼𝟒𝐝] =  
𝚯𝑼𝟒𝒆 −  𝚯𝑼𝟒𝒅

√±𝚯𝑼𝟒𝒆
𝟐 +  ±𝚯𝑼𝟒𝒅

𝟐

 
(1) 

with Θ corresponds to the median Θlpp value of the population, and ±Θ to the uncertainty related to the median 

value (calculated according to Stickels and Hücke, 1964).  

The P_Value indicates the probability of obtaining a deviation at least as large as that observed if, in reality, 

the two samples (e.g., U4e and U4d) measure the same process. For instance, the P_Value of the U₄e-U₄d pair 

is obtained with the following equation: 

𝑷[𝑼𝟒𝐞−𝑼𝟒𝐝] = 𝟐 × (𝟏 − 𝚽 × 𝒁[𝑼𝟒𝐞−𝑼𝟒𝐝]) (2) 

with 𝚽 is the distribution function of the standard normal distribution. A P_Value > 0.05 indicates that there 

is no significative difference between the two tested samples. A P_Value < 0.05 indicates there is a 

significative statistically difference between the two tested samples, while a P_Value < 0.01 indicates that this 

difference is really significant.  

Sub-unit pair Θlpp difference Z_Value P_value Significative? 

     

U₄e-U₄d   8 0.94 0.34578 No 

U₄e-U₄b   4 0.53 0.59380 No 

U₄e-U₄a   4 0.58 0.56471 No 

U₄e-U₃b   2.5 0.25 0.80259 No 

U₄e-U₃a   6 0.60 0.54851 No 

U₄e-U₂i   2.5 0.24 0.81011 No 

U₄e-U₂g   7.5 0.78 0.43488 No 

U₄e-U₂f   2 0.25 0.80590 No 

U₄e-U₂e   7 0.93 0.35065 No 

U₄e-U₂d   1 0.09 0.92634 No 

U₄e-U₂a   4 0.37 0.71153 No 

U₄d-U₄b   4 0.53 0.59380 No 

U₄d-U₄a   12 1.73 0.08407 No 

U₄d-U₃b   10.5 1.05 0.29372 No 

U₄d-U₃a   14 1.40 0.16151 No 

U₄d-U₂i   10.5 1.01 0.31288 No 

U₄d-U₂g   15.5 1.61 0.10657 No 

U₄d-U₂f   6 0.74 0.46103 No 

U₄d-U₂e   15 2.00 0.04550 Yes 

U₄d-U₂d   9 0.83 0.40538 No 

U₄d-U₂a   12 1.11 0.26726 No 

U₄b-U₄a   8 1.40 0.16053 No 

U₄b-U₃b   6.5 0.71 0.47885 No 

U₄b-U₃a   10 1.09 0.27595 No 



U₄b-U₂i   6.5 0.68 0.49914 No 

U₄b-U₂g   11.5 1.31 0.18857 No 

U₄b-U₂f   2 0.28 0.77837 No 

U₄b-U₂e   11 1.73 0.08390 No 

U₄b-U₂d   5 0.50 0.61926 No 

U₄b-U₂a   8 0.80 0.42659 No 

U₄a-U₃b   1.5 0.17 0.86361 No 

U₄a-U₃a   2 0.23 0.81884 No 

U₄a-U₂i   1.5 0.16 0.87038 No 

U₄a-U₂g   3.5 0.42 0.67238 No 

U₄a-U₂f   6 0.92 0.35739 No 

U₄a-U₂e   3 0.53 0.59873 No 

U₄a-U₂d   3 0.31 0.75605 No 

U₄a-U₂a   0 0.00 1.00000 No 

U₃b-U₃a   3.5 0.31 0.75705 No 

U₃b-U₂i   0 0.00 1.00000 No 

U₃b-U₂g   5 0.46 0.64842 No 

U₃b-U₂f   4.5 0.46 0.64299 No 

U₃b-U₂e   4.5 0.49 0.62395 No 

U₃b-U₂d   1.5 0.12 0.90087 No 

U₃b-U₂a   1.5 0.12 0.90087 No 

U₃a-U₂i   3.5 0.30 0.76429 No 

U₃a-U₂g   1.5 0.14 0.89120 No 

U₃a-U₂f   8 0.82 0.40992 No 

U₃a-U₂e   1 0.11 0.91324 No 

U₃a-U₂d   5 0.42 0.67798 No 

U₃a-U₂a   2 0.17 0.86809 No 

U₂i-U₂g   5 0.44 0.65915 No 

U₂i-U₂f   4.5 0.44 0.65670 No 

U₂i-U₂e   4.5 0.47 0.63986 No 

U₂i-U₂d   1.5 0.12 0.90356 No 

U₂i-U₂a   1.5 0.12 0.90356 No 

U₂g-U₂f   9.5 1.02 0.30704 No 

U₂g-U₂e   0.5 0.06 0.95441 No 

U₂g-U₂d   6.5 0.55 0.57901 No 

U₂g-U₂a   3.5 0.30 0.76513 No 

U₂f-U₂e   9 1.27 0.20534 No 

U₂f-U₂d   3 0.28 0.77608 No 

U₂f-U₂a   6 0.57 0.56945 No 

U₂e-U₂d   6 0.60 0.55098 No 

U₂e-U₂a   3 0.30 0.76559 No 

U₂d-U₂a   3 0.24 0.81366 No 
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