Supplementary Material 1: sample sites and morphological relationships along the rift
[image: ]

1.1 – The northern portion of the DMH rift
[image: ][image: ]




Gab-B
The Gab-B fault cuts an older volcanic unit (dated 68-72 ka by Medynski et al., 2013) registered very few or no tectonic events since about 66 ka. Indeed, numerous samples distributed along this 11m high fault scarp display constant exposure ages of ~68 ka (Fig. 4). Only the bottom-most 2 meters have younger ages (which were sampled below the present hangingwall surface, in the [image: ]fissure at the base of the scarp) with TCN concentrations below detection levels. It is clear from this profile that the very base of the scarp was never exposed to cosmogenic rays until very recently while the remainder of the scarp has been static for the majority of the recent history of the rift.





1.2 - The mid-part of the segment
Geological mapping from Medynski et al., 2015.
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Supplementary Material 2 
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Helium data and cosmogenic exposure ages. 
a: Magmatic ratios (Medynski et al., 2013), calculated by the isochron method following protocol established by Blard and Pik, 2008.  Magmatic ratios used for Gab G3 were obtained by crush measurements. 
b: Age of the different lava flows, recalculated from Medynski et al., 2013 using the new local production rate (P3local  = 108 ± 12 at/g/yr.)
c: Radiogenic 4He concentrations, estimated from measured U and Th concentrations, following the method of Farley et al. 2006. See Supp. Material 6 for more details. No data are available yet for the Gab-A7 sample, the calculated age therefore assumes that there is no contribution of 4He*, which implies that the age may be over-estimated. 
d Minimum Surface Exposure Ages. Errors include the uncertainty of the analytical procedures, but do not include production rate or scaling factor errors. Final errors correspond to 1 σ. The cosmogenic ages are corrected in order to take into account temporal variations in the paleomagnetic field. Based on the model of Nishiizumi et al., 1989 using the 10Be-derived Virtual Dipole Moment database of Muschelar et al., 2005.




Supplementary Material 3: the Dik-3 fault

[image: ]
a: Magmatic ratios calculated from crush measurements from Medynski et al., 2013.
[bookmark: _GoBack]b: Age of the different lava flows, recalculated from Medynski et al., 2013 using the new local production rate (see Supplementary Material 5)
c: Radiogenic 4He concentrations, estimated from measured U and Th concentrations, following the method of Farley et al. 2006. Since all samples are issued from the same lava flow, the radiogenic contribution is supposed homogeneous. See Supp. Material 6 for more details.
d Corresponding ages to the different portions of the scarp, consistent with synthetic models (see Fig. 4 and figure caption).


Supplementary Material 4: The Durrie 10 & 12 faults

Target element concentrations in leached lava samples
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Sample data for 36Cl age determination. 36Cl and Cl concentrations are determined by AMS at ASTER (CEREGE).
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Supplementary Material 5: Analytical Methods

5.1 3He measurements

Helium extraction procedures
Crush extractions 
The magmatic 3He/4He ratio of samples was measured by in vacuum crushing of olivine and pyroxene grains (grain size ranging from 200µm to 2mm). Crushing experiments were conducted using steel tubes containing iron slugs activated by external solenoids (Burnard et al, 2013). Approximately 300-500 mg of each sample was loaded into on line crushers and baked under vacuum at 110°C overnight. After cooling to room temperature samples were crushed for two minutes at a rate of approximately 100 strokes per minute. 

Furnace extractions
For high-temperature extractions, 600 mg and 1200 mg (for samples taken on the Dik-3 site, under the 2005 scar) aliquots of pure olivine or pyroxene grains or powders were wrapped in copper foil, loaded into the sample carousel and baked under vacuum at 110°C for 24 hours. Samples from the Dik-3 scarp were first ablated in order to get rid of most of the radiogenic 4He* (Blard and Pik, 2008) and then crushed in order to release most of the magmatic helium (Blard and Farley 2006).
After degassing of the furnace over several hours, the furnace temperature was set to 800°C prior to sample introduction. Each sample was dropped into the Ta-crucible and heated to 1450°C over a 20-minute period, before reducing furnace temperature to 800°C prior to introduction of the gas into the purification line. A second extraction ensured total extraction of He. 

Gas purification 
After crushing and melt extraction, gases were released into the extraction lines and successively purified using liquid nitrogen cooled charcoal (-196°C) and several hot (600°C) and cold (20°C) Ti foam getters.

Helium isotope measurements 
Helium isotope concentrations and ratios were measured using GV Instruments Helix Split Flight Tube and Helix Multi-collector mass-spectrometers. Cross-calibrations of the two mass-spectrometers and their purification lines were made using the HESJ Helium gas standard (3He/4He = 20.63 ± 0.10 RA; Matsuda et al., 2002). At least 3 to 6 aliquots of the HESJ standard were measured daily throughout the analytical periods in order to monitor mass-spectrometer stability and sensitivity.  Measurements of the CRONUS-EU pyroxene He standard "P" were undertaken for inter-laboratory comparison. A mean 3Hecos concentration of 4.95 ± 0.10  109 at g-1 was determined (n=6). Further details of analytical techniques and data-reduction procedures at CRPG can be found in Zimmermann et al. (2011).

Blank analyses were performed throughout all stages of the extraction and measurement procedures, Crushing blanks were performed by measuring helium isotope concentrations by activating a slug in an empty crushing tube, and by measuring He concentrations in each filled tube post bake-out (i.e., prior to sample-crushing). The latter also ensured adequate degassing. Similarly, furnace blanks were performed post-bake-out, by sequentially heating the furnace from 800 to 1450°C, ensuring complete furnace degassing and absence of leaks. In addition, empty Cu-foil packages were periodically melted and analysed throughout each analytical period in order to quantify the blank corrections. Blanks averaged 3.10-14 ± 2.10-15mol/g and 6.10-19 ± 6.10-20mol/g for 4He and 3He respectively.


Determinations of Cosmogenic helium - corrections 

Magmatic 3He/4He correction
Magmatic 3He/4He ratios were determined by in vacuo crushing which releases magmatic He trapped in fluid and melt inclusions. The measured magmatic 3He/4He values vary little between phenocryst populations of individual lava flows therefore a single sample is considered adequate for determining the magmatic He isotopic composition of a flow.

Determining cosmogenic ages on the Dik-3 scarp couldn't be performed following standard procedure, because the radiogenic 4He concentrations were too important to be corrected in routine way. However, the (3He/4He) magmatic contribution can be estimated by taking the (3He/4He) ratio value of the deepest sample analysed (Dik-3 -150, e.g. sampled 1.5 meter below the reactivation scar of the 2005 event). Because this part of the scarp was only exposed since 2005 (Fig. 4), it is reasonable to assume that the 3He concentration measured is due to a magmatic contribution alone. However, we also tested more "regular" magmatic ratio, which explains that we do not present accurate ages but a range (respectively 5-8 and 18-20 ka) for each previous tectonic event captured.

Determination of 3Hecos and Corrections for radiogenic 4He and nucleogenic 3He
Concentrations of 3Hec in olivine and pyroxene must be calculated after correcting the total 3He for magmatic 3He and radiogenic 4He. In the case of uneroded lava flows, this can be achieved using the following budget equation (Kurz 1986): 

     3Hecos= 3Hefusion - (4Hefusion - 4He*) x (3He/4He)mag  (1)		

where: 3Hefuision and 4Hefusio  are the measured 3He and 4He concentrations from total extractions by melting the phenocrysts, (3He /4He)mag is the magmatic 3He/4He ratio, and 4He* is the radiogenic 4He component, calculated using the U and Th concentrations measured in groundmass and phenocrysts (see below). 

The presence of radiogenic 4He (4He*) in phenocrysts, either implanted from the surrounding groundmass or from decay of U and Th in the crystal can have a significant effect on calculated exposure ages, even for very young samples (e.g. Blard and Pik, 2008). All 4He concentrations were therefore corrected for 4He* following the procedures of Blard and Pik, 2008 (based on Farley et al., 2006), except for the Dik-3 samples. 
Concentrations of U and Th were measured by the Service d'Analyse des Roches et des Minéraux in both groundmass and phenocryst samples for each lithology (Table 4 – U,Th and calculated P4He*). P4He* were calculated following Farley et al. 2006

Calculation of P4He*:
After Farley et al., 2006:

[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Pa = Pi[1-1.5(S/D)+0.5(S/D)3] + Ph[1.5(S/D)-0.5(S/D)3]

where Pa is the apparent production rate and Pi and Ph the in-situ production rates in the mineral of interest and its host. S is the stopping range and was taken as 20µm, and the phenocrysts diameter D range from 150 m to 2mm. The density of olivine and pyroxene are 3.32 and 2.8, respectively. Data in red are estimations only , pending new data. The 4He* is inferred knowing the age of the different lava units (all ages are from Medynski et al., 2013).
 [image: ]
Figure 1: Radiogenic 4He component calculated for each lava flow.

For Dikika 3: same P4He* was taken equal for olivines and pyroxenes based on olivine analysis, due to lack of data (samples being processed). For the Gab-B samples, when olivines and pyroxenes were analysed together, a mean average was calculated for P4He*.

5.2 36Cl measurements
Physical and chemical sample preparation  
The sample preparation and analysis was performed at CEREGE (Aix-en-Provence, France) applying the chemical 36Cl extraction protocol established by Schimmelpfennig et al., 2009. Chemical analysis of major and trace elements were performed at the Service d'Analyse des Roches et des Minéraux (SARM, Nancy, France), and the analysis are presented in SOM5. Initial Cl concentrations in samples range between 58 - 64 ppm, which is suitable for age determination with cosmogenic 36Cl (Schimmelpfennig et al., 2009).
One procedural blank was performed in order to assess cleanliness during chemical extraction and to correct sample measurements for laboratory 36Cl and stable Cl sources. Concentrations of 36Cl and Cl were determined using the accelerator mass spectrometer facility ASTER at CEREGE. Isotope dilution (addition of a 35Cl-enriched carrier) allows simultaneous determination of 36Cl and Cl concentrations (Ivy-Ochs et al. 2004). 36Cl/35Cl ratios were determined by normalizing to a 36Cl standard prepared by K. Nishiizumi (Sharma et al., 1990). The stable ratio 35Cl/37Cl was also normalized to this standard, assuming a natural ratio of 3.127. The precision of the 35Cl/37Cl ratios is 2% or less (standard deviation of repeated measurements). The precision of the 36Cl/35Cl ratios ranges from 4 to 18%. The blank 36Cl/35Cl ratio is 3.23x10-16, and is two to three orders of magnitude lower than the sample 36Cl/35Cl ratios. The resulting blank-corrected 36Cl concentrations range from (1.61 to 1.32) x 104 atoms 36Cl g-1. 

Cosmogenic 36Cl exposure age calculation
Calculations of cosmogenic 36Cl exposure ages were done using the Excel® spreadsheet published by Schimmelpfennig et al. (2009), applying the scaling method by (Stone 2000) and the production rates by Schimmelpfennig et al. (2011). To take all 36Cl production reactions into account, chemical compositions of the bulk-rock were analyzed. Major elements were determined by ICP-OES and trace elements by ICP-MS, except Li (atomic absorption), B (colorimetry), H2O (Karl Fischer titration) and Cl (spectrophotometry) at the SARM. These analysis are required for calculating thermal and epithermal (low-energy) neutron distributions at the land/atmosphere interface, which can significantly affect 36Cl production in a rock sample (see below) via n-capture of low energy neutrons by 35Cl. Aliquots of the leached mineral grains, taken before their complete dissolution, represent the part of sample dissolved for 36Cl extraction and are retained for the analysis of the corresponding target element concentrations (Ca, K, Ti and Fe). These concentrations and the Cl concentrations, determined by isotope dilution during AMS measurements were used to calculate 36Cl production from all production mechanisms in the dissolved samples. 
Cosmogenic 36Cl is produced by three different production reactions: (1) spallation of Ca, K, Ti and Fe, (2) slow negative muon capture by Ca and K and (3) low-energy neutron capture on the trace element 35Cl (review in Schimmelpfennig et al., 2009). Regarding this last production reaction, a significant proportion of 36Cl can result from a high level of Cl (>50 ppm) in a sample (Schimmelpfennig et al., 2009). The production rate of 36Cl via this reaction is hard to quantify due to the complexity of the thermal and epithermal neutron fluxes and the related 36Cl production reaction [Phillips, 2001]. It has been shown that high Cl concentrations can lead to significantly over-estimated 36Cl exposure ages (Schimmelpfennig et al., 2009). 
 
Supp. Material 6: building fault denudation models (see Fig. 4)

The 3-4 synthetic models take into account a constant exposure by the lava flow surface since its emplacement at 51 ka (Medynski et al., 2013). This contribution of the cosmogenic signal is validated by the equation:
P(z) = P3He * exp(-ρ*z/Λ)
Where z is the depth of the sample relative to the top of the lava surface, P3He is the cosmogenic 3He production rate calculated for the fault site, ρ the basalt density, and Λ the attenuation length in at.cm-2. 
Once exposed, the vertical part of the scarp receives a constant flux of cosmic rays, described by: 

Pscarp= 0.5 * P3He

as long as exposed. After each tectonic event, the production rate of cosmic rays received by the base of the scarp is readjusted. 
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Gabbole main scarp  Gabbole main scarp

Top of the scarp Top of the scarp

Gab A2 cpx 13 1.3 2.87 0.03 12.74 2.36 31.97 5.93 50.4 4.9 10.7 9.48 2.41 20.82 5.30 -

Gab A3 b cpx

13 1.3 2.46 0.02 14.98 2.27 43.93 6.66 50.4 4.9 10.7 12.47 2.31 27.61 5.12

Gab A3 c ol

13 1.3 3.72 0.05 20.34 1.37 39.47 2.72 50.4 4.9 8.3 15.14 15.14 33.52 3.39 32.3 4.2 29.5 3.9

Gab A3 d ol

13 1.3 6.09 0.04 25.65 1.27 30.36 1.52 50.4 4.9 8.3 16.17 16.17 35.79 3.72

Gab A4 a  ol

13 1.3 3.92 0.02 15.46 2.12 28.44 3.91 50.4 4.9 8.3 9.89 2.24 21.90 4.96 -

Gab A4 b cpx

13 1.3 2.25 0.01 10.77 2.09 34.47 6.69 50.4 4.9 10.7 8.63 2.13 19.11 4.71 -

Base of the scarp Base of the scarp

Gab A7 ol

5.34 0.1 1.85 0.08 2.73 0.35 10.62 1.43 no data no data 1.36 0.36 3.03 0.79 - 3.1 0.8

Gab-B old scarp Gab-B old scarp

Upper part of the scarp Upper part of the scarp

Gab B 305 a ol + cpx 13.32 1.6 3.62 0.03 20.23 3.78 40.35 7.54 70.5 4.2 34.2 16.01 3.86 33.07 7.98 -

Gab B 305 c ol 13.32 1.6 15.02 0.03 45.15 2.63 21.69 1.26 70.5 4.2 32.6 23.44 4.25 48.42 8.77 -

Gab B 305 d cpx 13.32 1.6 6.48 0.06 29.69 1.15 33.05 1.31 70.5 4.2 35.8 24.33 1.84 50.27 3.81 -

Gab B 305 e ol + cpx 13.32 1.6 2.86 0.17 8.23 5.25 20.72 14.48 70.5 4.2 34.2 5.40 5.30 11.16 10.94 44.1 15.9 38.7 13.9

Gab B 370 a ol  13.32 1.6 6.53 0.02 26.26 2.31 29.00 2.55 70.5 4.2 32.6 20.21 2.72 41.75 5.63 -

Gab B 370 b cpx 13.32 1.6 1.71 0.01 20.31 1.22 85.74 5.21 70.5 4.2 35.8 23.76 1.28 49.08 2.64 50.5 5.8 43.5 5.0

Lower part of the scarp Lower part of the scarp

Gab B 540 a  ol + cpx 13.32 1.6 3.60 0.04 40.27 3.32 80.63 6.71 70.5 4.2 12.3 35.88 3.42 74.13 7.06 -

Gab B 540 b ol + cpx 13.32 1.6 5.46 0.03 30.29 2.01 40.01 2.66 70.5 4.2 12.3 22.47 2.34 46.43 4.84 76.6 21.8 67.2 19.1

Gab B 614 cpx 13.32 1.6 2.54 0.06 34.01 5.76 96.72 16.55 70.5 4.2 36.5 36.07 5.79 74.52 11.96 82.8 13.3 72.6 11.7

Gab B 740 a ol + cpx 13.32 1.6 5.16 0.12 35.14 3.45 49.11 6.80 70.5 4.2 12.3 27.87 3.64 57.59 7.52 -

Gab B 740 a cpx 13.32 1.6 2.20 0.11 33.60 6.08 110.26 20.67 70.5 4.2 36.5 36.28 6.11 74.95 12.61 78.4 8.2 68.8 7.2

Gab B 805 cpx 13.32 1.6 2.89 0.13 31.38 2.19 78.35 6.50 70.5 4.2 36.5 32.79 2.30 67.74 4.74 75.3 5.3 66.0 4.6

Gab B 865 a cpx 13.32 1.6 2.50 0.11 15.65 2.94 44.01 10.36 70.5 4.2 33.3 17.18 3.00 35.49 6.20 -

Gab B 865 b ol 13.32 1.6 1.53 0.10 14.71 3.35 69.37 20.46 70.5 4.2 33.3 18.04 3.37 37.27 6.96 -

Gab B 865 d ol + cpx 13.32 1.6 3.48 0.08 28.32 3.42 58.79 8.47 70.5 4.2 12.3 24.17 3.51 49.94 7.24 48.6 14.3 41.9 12.3

Gab B 940 cpx 13.32 1.6 12.02 0.01 BLD BLD BLD BLD 70.5 4.2 36.5 - - - - - 0.0 0.0 0.0 0.0

Gab B 990 ol 13.32 1.6 16.29 0.03 13.28 0.82 5.88 0.36 70.5 4.2 33.3 - - - - - 0.0 0.0 0.0 0.0

Two subsequent base of minor faults  Two subsequent base of minor faults 

Gab G3 a

cpx 9.3 1.8 1.82 0.07 4.51 0.43 17.92 1.83 50.4 4.9 11.0 3.59 0.63 8.46 1.48 -

Gab G3 b

ol 9.3 1.8 1.77 0.12 4.24 0.38 17.29 1.95 50.4 4.9 10.9 3.37 0.60 7.92 1.42 -

Gab G3 c

ol 9.3 1.8 1.69 0.07 4.56 0.42 19.44 1.94 50.4 4.9 10.9 3.78 0.60 8.90 1.41 -

Gab G3 d

ol 9.3 1.8 3.60 0.06 6.87 0.46 13.78 0.94 50.4 4.9 10.9 3.64 1.01 8.56 2.38 8.5 0.9 8.4 0.9

Yem 7 a cpx

8.4 0.6 2.60 0.26 8.03 0.87 22.24 3.29 50.4 4.9 45.0 10.23 0.95 21.18 1.97 -

Yem 7 b ol

8.4 0.6 8.23 0.02 14.84 1.03 13.01 0.91 50.4 4.9 43.7 10.36 1.26 21.45 2.62 -

Yem 7 c cpx

8.4 0.6 5.11 0.03 10.64 3.09 15.02 4.36 50.4 4.9 45.0 9.93 3.12 20.56 6.46 23.4 2.7 21.7 2.5
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Dik-3 scarp

Dik 3. -115 ol 5.9 1.8 2.54 0.06 2.08 0.14 5.91 0.41 50.4 9.2

Dik 3. -50 b cpx 5.9 1.8 11.07 0.04 2.93 0.20 1.91 0.13 50.4 9.2

Dik 3. -11 a ol 5.9 1.8 1.51 0.02 6.21 0.35 29.78 1.70 50.4 9.2 0

Dik 3. -11 b cpx 5.9 1.8 132.07 0.04 4.35 0.25 0.24 0.01 50.4 9.2 (2005 crisis)

Dik 3. -7.5 b cpx 5.9 1.8 3.20 0.05 3.56 0.30 8.02 0.69 50.4 9.2

Dik 3. -7.5 a ol 5.9 1.8 0.82 0.02 4.35 0.25 38.13 2.30 50.4 9.2

Dik 3. +3 cpx 5.9 1.8 8.74 0.03 4.51 0.27 3.72 0.23 50.4 9.2

Dik 3. +7 b cpx 5.9 1.8 2.28 0.05 4.69 0.38 14.81 1.24 50.4 9.2

Dik 3. +7 a ol 5.9 1.8 4.12 0.02 5.04 0.32 8.82 0.56 50.4 9.2

Dik 3. +17 cpx 5.9 1.8 0.95 0.10 4.40 0.29 33.42 4.06 50.4 9.2

Dik 3. + 20 ol 5.9 1.8 4.03 0.06 5.20 0.38 9.31 0.70 50.4 9.2 5 - 6

Dik 3. +23 cpx 5.9 1.8 21.72 0.07 4.43 0.35 1.47 0.12 50.4 9.2

Dik 3. +30 cpx 5.9 1.8 1.20 0.04 4.15 0.34 24.95 2.20 50.4 9.2

Dik 3. +68 b cpx 5.9 1.8 1.59 0.03 4.37 0.30 19.83 1.43 50.4 9.2

Dik 3. +68 a ol 5.9 1.8 1.44 0.13 5.50 0.46 27.51 3.35 50.4 9.2

Dik 3. +80 ol 5.9 1.8 1.60 0.07 7.64 0.54 34.44 2.89 50.4 9.2

Dik 3. +89.5 ol 5.9 1.8 2.34 0.17 8.35 0.66 25.79 2.78 50.4 9.2

Dik 3. +92 ol 5.9 1.8 1.60 0.09 9.83 0.64 44.19 3.76 50.4 9.2

Dik 3. +128 ol 5.9 1.8 0.91 0.05 10.17 0.66 80.37 7.04 50.4 9.2 16 - 28

Dik 3. +158 ol 5.9 1.8 2.97 0.12 11.05 0.69 26.87 2.01 50.4 9.2
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Target fraction CaO [wt-%] K2O [wt-%] TiO2 [wt-%] Fe2O3 [wt-%]Cl [ppm]

Durrie volcano lavas

Durrie volcano faults

D10 11,06 0,28 2,18 13,54 58,00

D12 12,09 0,35 1,69 11,59 63,00


image9.emf
Target fraction CaO [wt-%] K2O [wt-%] TiO2 [wt-%] Fe2O3 [wt-%]Cl [ppm]

Durrie volcano faults

D10 11,06 0,28 2,18 13,54 58,00

D12 12,09 0,35 1,69 11,59 63,00

Samples Bulk Cl Total rock Cl [ppm] err  36Cl/35Cl  err (%)

 [ppm]  dissolved (g) (after leaching) in rock

D10 58 61,51 29,0 1,4 1,8E-14 18,7

D12 63 69,34 43,0 2,4 1,3E-14 10,4

Samples 36Cl  err  Blank P36Cl  err  36Cl  exposure err (ka)

(at/g of rock) correction (%) (at.g-1.a-1)  age (ka) (1sigma)

D10 1,61E+04 3,06E+03 1,05 3,2 0,41 5,0 1,1

D12 1,32E+04 1,44E+03 1,14 2,7 0,41 4,9 0,6

Cl (10

16

 atoms)

36

Cl (10

3

 atoms)

36Cl/35Cl 

err (%)

Blank 23,51 10,53 3,23E-16 ND


image10.emf
Sample no  Phase Mineral

Whole rock/groundmass P

4

He*

Diameter (µm) Uppm Th ppm Uppm Th ppm at g yr

GAB A ol 200 1.005 2.634 2.54E-02 4.74E-03 1.63E+05

GAB A cpx 200 1.005 2.634 3.02E-02 4.54E-02 2.09E+05

Gab B 305 ol 500 1.039 3.694 2.54E-02 4.74E-03 1.46E+05

Gab B 305 cpx 500 1.039 3.694 2.87E-03 1.39E-03 2.23E+05

Gab B 306 ol+cpx 500 1.85E+05

Gab B 865 ol 500 1.058 3.833 2.54E-02 4.74E-03 1.48E+05

Gab B 865 cpx 500 1.058 3.833 3.02E-02 4.54E-02 1.93E+05

Gab B 866 ol+cpx 500 1.70E+05

GAB G3 ol 2000 1.086 4.377 1.01E-03 5.28E-03 2.14E+05

GAB G3 cpx 2000 1.086 4.377 2.87E-03 1.39E-03 2.17E+05

DIKIKA 3 ol 500 0.767 3.025 3.07E-02 1.36E-02 1.80E+05

DIKIKA 3 cpx 500 0.767 3.025 3.07E-02 1.36E-02 1.80E+05

Yem 7 ol 150 0.647 2.341 2.96E-02 1.11E-02 1.41E+05

Yem 7 cpx 150 0.647 2.341 2.99E-02 4.93E-02 1.91E+05

Phenocrysts
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