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The Matachel Basin is a tectono-stratigraphic unit of Ossa-
Morena Zone (southern Iberian Massif) that encompasses
an Upper Tournaisian - Viséan basaltic sequence, gen-
erated by effusive and explosive eruptions in a shallow
submarine setting. A collection of 23 basaltic and gab-
broic samples were selected for detailed petrographic de-
scriptions, which included a mineral chemistry character-
ization by means of Electron Microprobe analysis in 9
rock samples. In this contribution a total of 501 mineral
chemical data are presented, which correspond to plagio-
clase (208 analysis), clinopyroxene (202 analysis), amphi-
bole (64 analysis), opaque minerals (18 analysis), and al-
kali feldspar (9 analysis). According to mineral classification
diagrams analyzed rock samples are composed by albite-
labradorite (Angi.gg), augite (Wo31_41Ens;_49Fs7_52), magnesio-
hornblende, ferrohornblende, ferropargasite, titanian magne-
siohastingsite, orthoclase (Org3_g7), titanomagnetite, and il-
menite. Presented dataset provides a robust information of
the nature of the outpouring lava emissions in shallow-
marine intra-continental basins, and would enhance a better
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understanding of eruptive dynamics in this type of tectonic
settings.

© 2022 The Author(s). Published by Elsevier Inc.
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Type of data

How the data were acquired

Data format

Description of data collection

Data source location

Data accessibility

Earth and Planetary Sciences

Geochemistry and Petrology

Table

Figure

Analysis of mineral compositions (major and trace elements) using a CAMECA
SX100 Electron Microprobe

Microscopic surveys for mineral sample selection were performed with a Leica
DM LP device.

Raw

Analyzed

A collection of 23 basaltic and gabbroic rock samples were selected for
detailed petrographic descriptions. After microscopic studies 9 samples with
limited hydrothermal alteration were separated for a mineral chemistry
characterization by means of Electron Microprobe analysis. Mineral formulas
were normalized to 6 oxygen atoms for pyroxene, 23 oxygen atoms for
amphibole, 8 oxygen atoms for plagioclase and alkali feldspar, and 4 oxygen
atoms for Fe-Ti oxides.

University of the Basque Country UPV/EHU, Science and Technology Faculty,
SGlker research facility, Leioa (Spain)

Samples collected from the ’basic volcanism’ unit of the Matachel Basin
(Southern Iberian Massif), Badajoz province (SW Spain). See UTM coordinates
below.

Sample X Y Datum

MGA-2 251773 4251752 ED_50_30N
MGA-20 752977 4267620 ED_50_29N
MGA-22 245772 4255195 ED_50_30N
MTC-48 748736 4271284 ED_50_29N
MTC-75 477760 4254207 ED_50_30N
MTC-83 261375 4248639 ED_50_30N
MTC-274 240985 4259203 ED_50_30N
VFB-9 249958 4252350 ED_50_30N
VFB-12 248639 4252945 ED_50_30N
Repository name: Mendeley Data

Data identification number: doi: 10.17632/dfkkjzb6cw.2
Direct URL to data: https://data.mendeley.com/datasets/dfkkjzb6cw/2

Value of the Data

+ The data provide chemical information to characterize and classify the primary rock-
forming minerals of the Carboniferous basic volcanism of the Matachel Basin (SW Iberian

Massif; Spain).

+ The data can benefit contributions dealing with subaqueous basaltic eruptions.
« The data, with additional information, can gain further insights regarding the Carbonifer-
ous volcanism related with the Variscan orogeny and Pangea assembly.

1. Objective

The Southern Iberian Massif records a voluminous Early Carboniferous igneous activity de-
veloped in relation with the diachronic oblique collision of Laurussia and Gondwana and the
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subsequent structuration of the European Variscan Belt (e.g. [1,2]). This magmatic activity is
particularly well represented by intrusive bodies (e.g. [3-5]). Nevertheless, the characteristics of
associated volcanic eruptions is still poorly known. The Matachel Basin is a tectono-stratigraphic
unit of the southern Iberian Massif which encloses an Upper Tournaisian - Viséan volcano-
sedimentary assemblage generated in an intra-continental shallow marine basin [6]. Volcanic
outpourings constituted a small lava field, in three distinct volcanic events designed as (from
the ancient to the newest): 1) 'acid volcanism I', 2) 'basic volcanism’, and 3) 'acid volcanism
II' [7]. This contribution presents for the first time the compositional characteristics of the pri-
mary mineralogy of the lava deposits and associated shallow subvolcanic intrusions of the ’ba-
sic volcanism’, essentially represented by basalts and basaltic andesites. Mineral chemistry data
here presented provide a robust characterization of the geochemical nature of erupting lavas,
enhancing a future better understanding of subaqueous eruptive dynamics in relation with the
structuration of the variscan orogen.

2. Data Description

Volcanic deposits generated during the ’basic volcanism’ event are integrated by hyalo-
crystalline to holocrystalline rocks, constituted by variable amounts of devitrified glass, and pri-
mary clinopyroxene, plagioclase, and accessory ilmenite and titanomagnetite. This mineral as-
semblage also constitutes the associated intrusive rocks, besides amphibole, and accessory alkali
feldspar, apatite and zircon. Most of studied rocks exhibit a persuasive hydrothermal alteration
that has generated a secondary mineral assemblage integrated by sericite, calcite, epidote, chlo-
rite, opaque minerals, sphene, actinolite-tremolite, quartz, biotite, muscovite, and alkali feldspar.
Generally, basaltic glass hydration leads to a rather complex glass devitrification process, known
as palagonitization, which is normally accompanied by an extensive mobilization of chemical el-
ements (e.g. [8]). In this sense, microscopic surveys of analyzed rocks have shown the absence
of fresh glass relicts susceptible of their geochemical characterization. Though overprinted hy-
drothermal alteration could have remobilized some alkaline and large ion lithophile elements in
the studied rocks (e.g. [9]), high field strength elements and some transition elements behave
relatively immobile (e.g. [10]), and references therein). Moreover, chemical studies of main rock
forming minerals (e.g. olivine and/or pyroxene in ultrabasic-basic igneous rocks) may provide
useful information about magma sources, crystallization conditions, and/or post-magmatic pro-
cesses (e.g. [11-14]). Consequently, chemical composition of the primary crystalline phases can
provide some insights about the geochemical characteristics of erupting lavas and associated in-
trusives. Major- (Si, Ti, Al, Fe, Mn, Mg, Ca, Na, K) and trace-element (Ni, Cr) contents in the pre-
served primary assemblage (i.e., clinopyroxene, plagioclase, alkali feldspar, amphibole, ilmenite
and titanomagnetite) were determined by means of Electron Microprobe analyses. Raw data
were deposited to Mendeley Data under the identification number: doi:10.17632/dfkkjzb6cw.2
[15].

Analyzed plagioclases exhibit in general marked compositional variations (Table 1). Plagio-
clases of both tabular lava-flows and pillow-lava flows are compositionally similar (Ang;.sg), clas-
sifying in the compositional fields of albite, oligoclase, andesine and labradorite in the An-Ab-Or
diagram (Fig. 1a,b) of [8]. It should be highlighted the near absence of a compositional zona-
tion in these plagioclases (Table 1; Fig. 1a,b). Similarly, compositional characteristics of analyzed
plagioclases in gabbroic intrusions are equal to those of volcanic deposits (Angy_gg), thus over-
lapping their projection in the same classification fields of the An-Ab-Or diagram (Fig. 1c,d),
whereas their compositional range in diorites is markedly narrower (Anyg.3g), classifying as
oligoclase and andesine in the An-Ab-Or diagram. It is also remarkable the absence of com-
positional zonation in the plagioclases of associated intrusive rocks (Table 1; Fig. 1c,d).

Similarly to plagioclase, compositional differences between clinopyroxenes of intrusive rocks
(Wo037_41Ensg_46Fsg_15) and extrusive deposits (Wo31_39Ens;_49Fs7_55) are negligible (Table 2),
though clinopyroxene of diorites appear completely transformed to ferropargasite. Analyzed
clinopyroxene crystals, which lack of compositional zonation, are of Ca-Mg-Fe type [9], clas-
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Table 1
Representative feldspar compositions from studied volcanic and plutonic rocks of the 'basic volcanism’ of the Matachel Basin (southern Iberian Massif). Raw data available in [15].
PL_111 PI_131 Pl_154 P1_106 PI_150 PI_159 P1_201 PL_173 P1_182 P1_37 Kfs_3 Kfs_5
Sample MTC-48 MGA-20 MTC-274 MGA-22 MTC-274 MTC-274 VFB-12 MTC-75 MTC-75 MGA-2 VFB-9 VFB-9
Lithology Plut. Plut. Plut. Plut. Plut. Plut. Plut. Volc. Volc. Volc. Volc. Volc.
Spot Core Core Core Rim Rim Rim Rim Core Core Rim - -
K,0 0.19 0.17 0.12 0.35 0.06 0.64 0.10 0.16 0.25 0.11 15.74 15.97
Ca0 10.88 12.44 748 9.75 6.60 410 0.19 11.02 8.34 0.52 0.01 0.00
TiO, 0.14 0.05 0.00 0.05 0.01 0.01 0.03 0.09 0.06 0.00 0.01 0.00
Cry03 0.03 0.10 0.00 0.00 0.00 0.01 0.02 0.00 0.10 0.04 0.00 0.10
MnO 0.01 0.00 0.00 0.03 0.02 0.01 0.00 0.02 0.00 0.00 0.00 0.00
FeO 0.64 0.59 0.07 0.48 0.24 0.25 0.17 0.71 0.55 0.11 0.14 0.05
NiO 0.00 0.05 0.06 0.06 0.06 0.00 0.00 0.03 0.00 0.00 0.00 0.00
Na,0 5.38 4.47 7.49 5.90 8.10 8.81 11.24 523 6.77 11.52 0.60 0.31
Sio, 54.49 52.50 59.05 55.85 59.92 62.13 68.46 54.48 57.93 67.87 64.54 64.62
Al,03 27.33 28.59 24.98 26.61 2441 23.12 19.56 27.38 25.25 19.33 17.83 17.96
MgO 0.09 0.14 0.00 0.06 0.00 0.00 0.01 0.14 0.06 0.03 0.00 0.02
Total 99.19 99.10 99.24 99.14 99.43 99.08 99.77 99.26 99.32 99.53 98.88 99.03
An 0.52 0.60 0.35 0.47 0.31 0.20 0.01 0.53 0.40 0.02 0.00 0.00
Ab 0.47 0.39 0.64 0.51 0.69 0.77 0.99 0.46 0.59 0.97 0.05 0.03
Or 0.01 0.01 0.01 0.02 0.00 0.04 0.01 0.01 0.01 0.01 0.94 0.97

Pl: plagioclase; Kfs: K-feldspar; Plut.: plutonic; Volc.: volcanic; An: anortite; Ab: albite; Or: Othoclase.
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Table 2
Representative pyroxene compositions from studied volcanic and plutonic rocks of the 'basic volcanism’ of the Matachel Basin (southern Iberian Massif). Raw data available in [15].
Px_01 Px_18 Px_ 100 Px_16 Px_20 Px_ 104 Px_ 105 Px_28 Px_45 Px_ 197 Px_46 Px_ 199

Sample MTC-83 MTC-83 MTC-48 MTC-83 MTC-83 MTC-48 MTC-48 MGA-2 MGA-2 VFB-9 MGA-2 VFB-9
Lithology Plut. Plut. Plut. Plut. Plut. Plut. Plut. Volc. Volc. Volc. Volc. Volc.
Spot Core Core Core Rim Rim Rim Rim Core Core Core Rim Rim
Sio, 49.75 51.36 51.38 49.79 50.90 50.24 50.89 51.44 49.37 52.85 51.84 53.06
TiO, 1.61 1.04 0.85 1.62 1.21 118 1.00 0.75 135 0.70 0.73 0.67
Al,05 2.85 2.09 1.53 3.29 1.96 2.49 3.05 1.60 3.60 1.88 1.54 2.00
FeO 10.12 7.83 10.18 8.53 9.15 10.61 6.70 12.53 10.94 6.68 12.76 6.59
Cr,03 0.00 0.00 0.03 0.00 0.05 0.05 0.46 0.00 0.08 0.04 0.00 0.04
NiO 0.00 0.00 0.00 0.00 0.00 0.07 0.06 0.08 0.00 0.05 0.03 0.00
MnO 0.29 017 0.31 0.22 0.21 0.28 0.15 0.39 0.34 0.20 0.40 0.13
MgO 12.98 14.81 14.64 13.82 14.01 13.61 15.52 15.37 13.17 16.92 15.45 16.87
Ca0 2117 21.56 20.08 21.33 21.44 20.31 2115 16.97 19.99 21.35 16.52 20.74
Na, 0 0.50 0.39 0.30 0.45 0.44 0.39 0.29 0.27 0.47 032 0.30 0.25
K,0 0.02 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.01
Total 99.28 99.25 99.31 99.06 99.37 99.23 99.28 99.41 99.32 100.98 99.57 100.36
Woll 0.40 0.40 0.37 0.38 0.41 0.37 0.38 0.32 0.35 0.38 0.31 0.39
En 0.36 0.41 0.41 0.39 0.39 038 0.43 0.43 0.37 0.46 0.43 0.46
Fs 0.13 0.10 0.14 0.11 0.12 0.14 0.09 0.18 0.14 0.07 0.20 0.10
mg# 0.75 0.80 0.75 0.79 0.77 0.74 0.84 0.71 0.73 0.87 0.69 0.83

Px: pyroxene; Plut.: plutonic; Volc.: volcanic; Woll: wollastonite; En: enstatite; Fs: ferrosilite.
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Fig. 1. Projection of analysed feldspars of the 'basic volcanism’ of the Matachel Basin (southern Iberian Massif) in the
An-Ab-Or clinopyroxenes classification diagram of [16]. a) plagioclase cores, and b) feldspars rims of analysed volcanic
rocks. ¢) plagioclase cores, and d) plagioclase rims of analysed plutonic rocks.

sifying as augites in the Wo-En-Fs diagram (Fig. 2). These augites exhibit relatively high Mg#
values (lava-flows: 0.61-0.88; gabbros: 0.71-0.85), and marked variations in Cr,03 (0-0.72 wt.%)
and TiO, (0.47-3.54 wt.%) contents (Table 2).

Amphibole appears restricted to intrusive rocks, constituting coronitic textures with, or re-
placing partially or totally, clinopyroxene crystals. According to the amphibole classification di-
agram of [10], in the gabbros isolated single crystals of this mineral correspond with actinolite
and magnesiohornblende, whereas amphibole replacing clinopyroxene are classified as titanian
magnesiohastingsite (Fig. 3; Table 3). Amphiboles in gabbros lack compositional variations, be-
ing characterized by their low Cr contents (< 0.03 apfu). Analyzed actinolite and magnesiohorn-
blende are characterized by low Ti contents (0.03-0.13 apfu) and relatively high Mg/(Mg+Fe%*)
ratios (0.58-0.73), with wide ranges in the cation site occupancies in (Na+K)* (0.07-0.32 apfu)
and Al (0.35-0.71 apfu) (Table 3). Contrarily, titanian magnesiohastingsite exhibits high Ti con-
tents (0.32-0.40 apfu) and relatively narrow Mg/(Mg+Fe2*) ratios (0.60-0.69). Similarly cation
site occupancies are relatively homogeneous for (Na+K)? (0.63-0.74 apfu) and Al'Y (1.48-1.78
apfu) (Table 3).

In the diorites isolated amphibole crystals classify as magnesiohornblende and ferrohorn-
blende, whereas amphiboles replacing clinopyroxene are classified as ferropargasite (Fig. 3;



Table 3
Representative amphibole compositions from studied volcanic and plutonic rocks of the ’basic volcanism’ of the Matachel Basin (southern Iberian Massif). Raw data available in [15].
Amp_24 Amp_18 Amp_08 Amp_14 Amp_03 Amp_60 Amp_30 Amp_34 Amp_32 Amp_59 Amp_62 Amp_51
Sample MTC-274 MTC-274 MGA-22 MGA-22 MGA-22 MTC-274 MGA-22 MGA-22 MGA-22 MTC-274 MTC-274 MTC-274
Lithology Plut. Plut. Plut. Plut. Plut. Plut. Plut. Plut. Plut. Plut. Plut. Plut.
Spot Rim Core Rim Core Rim Core Core Rim Rim Core Core Core
Sio, 39.89 40.67 42.27 41.89 43.24 42.71 51.92 53.01 50.90 46.33 46.02 4415
TiO, 0.32 0.44 3.01 3.54 2.80 2.22 0.30 0.39 0.79 1.51 1.26 1.81
Al,03 14.64 14.05 9.58 10.27 8.68 8.97 2.77 2.56 342 6.63 7.65 9.52
Cry03 0.00 0.01 0.08 0.00 0.00 0.00 0.00 0.04 0.00 0.05 0.03 0.00
FeO 20.20 20.04 15.28 13.60 16.35 19.53 17.09 12.37 14.30 18.78 17.96 17.57
MgO 6.54 7.10 11.89 12.68 1147 8.60 12.80 16.49 14.77 10.05 10.36 9.57
MnO 0.22 0.32 0.26 0.19 0.24 0.40 0.35 0.25 0.26 0.35 0.26 0.27
Cao 11.59 11.46 10.83 11.06 10.78 10.88 11.64 10.87 10.82 11.03 11.51 11.51
Na,0 1.70 149 2.38 2.63 243 1.66 0.40 0.65 1.07 132 1.24 146
K,0 112 1.02 0.97 0.75 0.85 0.78 0.10 0.20 0.24 0.56 0.55 0.85
Total 96.27 96.61 96.54 96.60 96.91 95.85 97.36 96.93 96.58 96.62 96.87 96.69
Si 6.15 6.21 6.37 6.26 6.52 6.58 7.64 7.64 7.46 6.99 6.90 6.67
Cap 191 1.87 175 177 1.74 1.80 1.84 1.68 1.70 1.78 185 1.86
(Na+K)a 0.64 0.52 0.68 0.69 0.66 0.46 0.07 0.11 0.20 0.29 0.32 0.45
Ti 0.04 0.05 0.34 0.40 0.32 0.26 0.03 0.04 0.09 0.17 0.14 0.21
AV 0.81 0.74 0.07 0.07 0.06 0.21 0.12 0.08 0.05 0.17 0.26 0.37
Fe3+ 0.44 0.56 0.40 0.39 0.33 0.42 0.16 0.20 0.28 0.41 0.37 0.28
mg# 0.41 045 0.64 0.68 0.60 0.48 0.59 0.73 0.69 0.54 0.55 0.53
Fprg Fprg Mhs Mhs Ed Fhb Act Act Mhb Mhb Mhb Mhb

Amp: amphibole; Plut.: plutonic; Volc.: volcanic; Fprg: ferropargasite; Mhs: magnesiohastingsite; Ed: Edenite; Fhb: ferrohornblende; Act: actinolite; Mhb: magnesiohornblende.

928801 (£202) 9% Jarig u1 vIpg /v 38 OPUOLIDT J PUD UIIDN-DAUOPUD.LLT [ ‘DIPUDUOLLIDS



8 E Sarrionandia, J. Errandonea-Martin and E. Larrondo et al./Data in Brief 46 (2023) 108826

Wo’ Wo’
Wo | diopside
Il hedenbergite
A Il augite
| Il 1V pigeonite
& - - V clinoenstatite®?,
, n VI clinoferrosilite,
/NN
™\
50 En"w @fw e w ww o % Fs 50
/ diopside v \4 diopside
Volcanic rocks
40 A Crystal cores 40 .
Il Crystal rims
ugite augite
En’ 10 20 30 Fs' En’ 10 20 30 Fs’
c d
Wo' Wo'
60 60

Plutonic rocks

A Crystal cores
Il Crystal rims
50 50

diopside

diopside

augite augite

En’ 10 20 30 Fs' En’ 10 20 30 Fs’

Fig. 2. Projection of analysed pyroxenes of the ’basic volcanism’ of the Matachel Basin (southern Iberian Massif) in the
Ca-Mg-Fe clinopyroxenes classification diagram of [17]. a) pyroxene cores, and b) pyroxene rims of analysed volcanic
rocks. c¢) pyroxene cores, and d) pyroxene rims of analysed plutonic rocks.

Table 3). These amphiboles are also characterized by their markedly low Cr contents (< 0.01
apfu) and the absence of compositional zonations (Table 3). Magnesiohornblende and ferrohorn-
blende exhibit higher cation site occupancies in (Na+K)* (0.21-0.46 apfu), Al'Y (1.01-1.42 apfu),
and Ti (0.08-0.26 apfu), respect to those amphiboles found in studied gabbros (Table 3). But
their Mg/(Mg+Fe2+) ratios (0.48-0.60) are only slightly lower (Table 3). Ferropargasites are char-
acterized by their lower Ti contents (0.04-0.09 apfu) and Mg/(Mg+Fe2*) ratios (0.41-0.48), with
a wider range in the cation site occupancies in (Na+K)* (0.50-0.64 apfu) and Al (1.67-1.89
apfu) than those of analyzed titanian magnesiohastingsite (Table 3).

Analyzed opaque minerals correspond with titanomagnetite and ilmenite (Table 4). Finally,
alkali feldspar has only been detected in a pillow-lava flow (sample VFB-9), where appears as
an interstitial phase in the mesostasis. This accessory mineral is classified as orthoclase (Org3_g7)
in the classification diagram for feldspars of [8] (Table 1; Fig. 1a,b).
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Fig. 3. Projection of analysed amphiboles of the ’basic volcanism’ of the Matachel Basin (southern Iberian Massif) in
the classification diagram for calcic amphiboles of [18]. a and b) Calcic amphiboles with (Na+K), > 0.5. ¢ and d) Calcic
amphiboles with (Na+K), < 0.5.
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Table 4
Representative ilmenite and magnetite compositions from studied volcanic and plutonic rocks of the ’basic volcanism’ of
the Matachel Basin (southern Iberian Massif). Raw data available in [15].

IIm_1 Ilm_4 Ilm_7 Im_9 Mag_1 Mag_2 Mag_4 Mag 5 Mag 6 Mag.8
Sample MGA-20 MTC-48 MGA-2 VFB-9 MGA-20 MGA-20 MTC-48 MGA-2 MGA-2 MGA-2
Lithology  Plut. Plut. Volc. Volc. Plut. Plut. Plut. Volc. Volc. Volc.
Si0, 0.08 0.04 0.08 0.04 0.15 0.08 0.12 0.13 0.08 0.08
TiO, 45.80 50.97 45.81 5122 0.99 7.41 12.26 1.04 7.41 12.26
NiO 0.00 0.10 0.00 0.08 0.05 0.00 0.00 0.05 0.00 0.00
Al,04 0.53 0.03 0.06 0.01 0.72 0.31 2.87 0.66 0.29 2.69
Cr,03 0.05 0.00 0.00 0.04 0.05 0.05 0.52 0.05 0.04 0.51
FeO 50.53 42.57 50.06 4172 92.20 87.15 72.98 91.98 86.08 71.85
MgO 0.13 0.00 0.13 0.00 0.05 0.01 0.08 0.01 0.02 0.06
MnO 2.24 5.46 2.34 6.04 0.00 0.31 222 0.00 0.41 2.00
Ca0o 0.05 0.19 0.05 0.07 0.06 0.01 0.06 0.06 0.01 0.06
Na, 0 0.00 0.01 0.00 0.01 0.00 0.00 0.03 0.00 0.00 0.04
K,0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 99.41 99.37 98.55 99.23  94.27 95.34 91.13 93.98 94.34 89.54
Fe3+ 0.00 0.00 0.00 0.00 1.90 1.56 112 1.90 155 111
Fe?+ 1.59 135 1.60 133 1.03 1.20 1.28 1.03 1.20 1.29

IIm: ilmenite; Mag: magnetite; Plut.: plutonic; Volc.: volcanic

3. Experimental Design, Materials and Methods

Hand samples were inspected to the naked eye, magnifying glasses and trinocular stereomi-
croscope, then cut with a diamond blade saw by technical staff of the rock sample preparation
service at the University of the Basque Country UPV/EHU (Leioa, Spain). Petrographic thin sec-
tions (30 pum thick) from rock samples cuttings were prepared by personnel from the aforemen-
tioned facility. The glass slide preparation dimensions were 48 mm long and 28 mm short. For
the microscopic study of thin sections, a Leica DMLP polarizing microscope was used, equipped
with transmitted and reflected light, and digital camera (Nikon DS-Fi1). Mineral analyses (acces-
sible in [15]) were performed on polished, carbon coated thin sections by electron microprobe
methods (EMPA) using a Cameca SX-100 instrument equipped with a Energy Dispersive (EDS)
and five Wavelength Dispersive (WDS) spectrometers at the University of Oviedo (Oviedo, Spain).
Operating conditions of the microprobe were: 5 um beam diameter, 10 s counting time (peak),
~10 nA beam current intensity and 15 kV accelerating voltage. Calibration was done against
French Geological Survey (BRGM) standard minerals and the PAP matrix correction model was
used. Structural formulae of minerals and graphical projection of mineral compositions were
carried out using an unpublished R-language plugin for the GCDkit software of [19].
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