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Figure C2_1. 

-70º -60º-80º-90º

10º

20ºYucatan
Block

Chortis
Block

Yucatan 
Basin

Caribbean Plate

Cayman Through

Cocos Plate

A
v

es
 R

id
g

e

Atlantic Ocean

CUBA

NICARAGUA

JAMAICA

HISPANIOLA

TOBAGO

TRINIDAD

COLOMBIA

COSTA
         RICA

400 km

PUERTO RICO 

BAHAMAS
Gulf of Mexico

Caribbean Oceanic
Plateau

CUBA

Ophiolitic peridotites 

GUATEMALA

VENEZUELA



32

Figure C2_2.
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Casco et al., 2002).
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Figure. C2_3.
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Figure. C2_4.
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Table C3_1. 

Sub-volcanic unit Plutonic unit
Thin section 20 25 18 12

XRF 20 14 7 9

ICP-MS 20 14 7 9

PGE 4 - - 1

EMPA 15 4 5 4

Raman 2 - - 1
87Sr/86Sr TIMS 12 9 4 3
143Nd/144Nd TIMS 5 9 4 3
206Pb/204Pb TIMS 12 - - -
207Pb/204Pb TIMS 12 - - -
208Pb/204Pb TIMS 12 - - -

11B TIMS 7 - - -

Total samples 20 25 18 12
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Chapter 3    Sample and Methods

Table C3_3

DM a Fluid AOC b Fluid GLOSSc Melt GLOSSc Fluid TER d Sea water e Serpentinized Peridotite f

B (ppm) 0.05 260 679 - 110 4.5 32.2
Sr (ppm) 11.300 324.306 569.811 592.157 603.774 101.600 19.460
Nd (ppm) 1.120 3.494 8.466 197.386 6.135 9.240 0.012
Pb (ppm) 0.049 0.650 33.125 234.109 17.188 - 0.128
d11B -10.00 5.50 -2.00 - -3.70 39.50 30.30
87Sr/86Sr 0.7025 0.7052 0.7124 0.7124 0.7105 0.7092 0.7051
143Nd/144Nd 0.51320 0.51306 0.51221 0.51221 0.51202 0.51205 0.51310
206Pb/204Pb 18.00 18.91 18.93 18.93 18.09 18.17 18.13
207Pb/204Pb 15.43 15.58 15.69 15.69 15.58 15.63 15.54
208Pb/204Pb 37.70 38.54 39.12 39.12 38.22 38.09 37.98
87Sr/86Srt 0.7025 0.7046 0.7109 0.7109 0.7098 0.7075 0.7050
143Nd/144Ndt 0.51303 0.51289 0.51210 0.51210 0.51192 0.51225 0.51301
206Pb/204Pbt 17.82 18.45 18.83 18.83 17.96 - 18.09
207Pb/204Pbt 15.42 15.55 15.69 15.69 15.57 - 15.54
208Pb/204Pbt 37.55 38.36 38.96 38.96 38.03 - 37.94

Dsol/fluid TON
g Dsol/fluid SED

h Dsol/melt SED
i

B (ppm) 0.10 - -
Sr (ppm) 0.50 0.53 0.51
Nd (ppm) 2.00 3.26 1.53
Pb (ppm) - 0.64 1.29
a DM: Depleted mantle; Rehkämper and Hofmann (1997) and Chaussidon and Marty (1995).
b AOCF: Altered Oceanic Crust fluid; Staudigel et al. (1995), Kelley et al. (2003) and Leeman et al. (2004).
c GLOSSF/GLOSSM.: Global Subducting Sediment fluid; Leeman et al. (2004) and Plank (2014).
d TERF: Terrigenous fluid; Rudnick and Gao (2003), Stracke et al. (2003), Willbold and Stracke (2006) and Cannaó et al. (2016).
e SW: Seawater; Spivack and Edmond (1987), Keto and Jacobsen (1988), Viezer et al. (1999)and Paul et al. (2015).
f  SPER: Serpentinized peridotite; Savov et al. (2005); Cannaó et al. (2016) and Tonatini et al. (2007).
g Partition Coefficients of Dsol/fluid from Tonarini et al. (2007)
h Partition Coefficients of Dsol/fluid from Johnson and Plank (1999).
i Partition Coefficients of Dsol/melt from Johnson and Plank (1999).

Partition coefficients
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Figure. C4_1.

22
°2

0'
0"

N
22

°3
0'

0"
N

79°50'0"W80°0'0"W 79°40'0"W

22°20'0"N

79°40'0"W79°50'0"W80°0'0"W

0 6 Km

08-SCB-123B
08-SCB-124

08-SCB-127

 09-LV-10
 09-LV-11B

 09-LV-130B 08-SCB-40
 09-LV-12A 

 07-LV-18
 07-LV-19A
 07-LV-19C

 08-SCB-51

 08-VC-78
 14-SC-1

 LV-1
 LV-2
 09-LV-2B
 09-LV-2A

08-SCB-127A

 09-LV-1A

 14-SC-5
 14-SC-6
 14-SC-7

Bahamas platform 
Placetas platform 
Synorogenic Basin

Volcanic arc (Albian-Camp.)

Bodies of Villa Clara  serpentinitic Mélange
North American margin

Neogene (post orogenic)

Villa Clara serpentinitic matrix
Granite 

Unconformity
Thrust

Fault

Area of abundant subduction HP related blocks

Ophiolite crustal section 

Peridotite samples  
Group A

Group B



54

Figure. C4_2. 
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Figure. C4_3.
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clinopyroxene (

Table C4_1. 

Olivine Orthopyroxene Clinopyroxene Spinel

LV-2 A 55.2 36.5 3.2 5.1
08-VC-78 A 45.2 50.6 0.2 4
08-VC-130B A 58.9 36.8 0.2 4.1
09-LV-10 A 50.4 43.9 1.9 3.8
09-LV-12A A 54.5 40.8 0.3 4.4
7-LV-18 A 41.8 49.4 3.8 5
08-SCB-51 A 48 47.8 0.7 3.5
08-SCB-123B A 47.2 48.7 1.4 2.7
08-SCB-124 A 44 50.4 0.5 5.1
08-SCB-127 A 42.7 48.4 3.2 5.7
09-LV-1A B 57.1 40.4 0.4 2.1
09-LV-11B B 46.8 52.2 0.3 0.7
7-LV-19A B 46.9 51 0.2 1.9
7-LV-19C B 45.6 51.3 0.3 2.8
08-SCB-40 B 47.4 49.8 0.2 2.6
08-SCB-127A B 55.2 43 0.5 1.3
14-SC-1 B 49.4 49.1 0.7 0.8
14-SC-5 B 46.2 51.9 0.3 1.6
14-SC-6 B 50 48 0.5 1.5
14-SC-7 B 51.8 46.4 0.5 1.3

Modes (Oxi-equivalent units %)
Sample Group type



Figure. C4_5.
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Table C4_2. 

2

2

2O 2

Sample 08-SCB-127 08-SCB-127 08-SCB-127 LV-2 08-SCB-127A 14-SC-5 14-SC-1 7-LV-19A
Rock type Serpentinite Harzburgite Serpentinite
Group A A A A B B B B
Mineral Magnetite Magnetite

Major elements (wt%)

SiO2 0.06 b.d.l 0.09 0.89 0.01 0.01 0.02 0.41

TiO2 0.08 0.02 0.07 0.38 0.07 b.d.l 0.05 0.09

Al2O3 49.79 56.44 51.45 1.22 31.44 31.80 21.04 0.10

Cr2O3 15.57 10.33 15.58 11.15 36.09 36.70 45.22 2.07

V2O3 0.13 0.08 0.13 b.d.l 0.18 0.12 0.22 0.03

FeOT* 12.38 13.27 12.12 77.94 16.38 15.81 20.94 92.16
MnO 0.18 0.17 0.13 0.96 0.25 0.18 0.53 0.10
ZnO 0.35 0.20 0.19 b.d.l b.d.l 0.17 0.27 b.d.l
MgO 19.98 20.10 19.27 1.71 15.51 16.13 11.22 0.49
NiO 0.43 0.36 0.33 0.03 0.11 0.08 0.02 0.02
CaO 0.05 b.d.l b.d.l 0.01 0.02 b.d.l b.d.l 0.02
Total 99 100.98 99.36 94.31 100.07 100.99 99.52 95.59
Formula based 4 oxygens
Si 0.00 - 0.00 0.03 0.00 0.00 0.00 0.02
Ti 0.00 0.00 0.00 0.01 0.00 - 0.00 0.00
Al 1.60 1.71 1.62 0.05 1.08 1.09 0.78 0.00
Cr 0.33 0.21 0.33 0.33 0.83 0.83 1.12 0.06
V 0.00 0.00 0.00 - 0.00 0.00 0.01 0.00

Fe+3 0.06 0.08 0.05 1.53 0.08 0.07 0.09 1.90

Fe+2 0.22 0.21 0.22 0.92 0.32 0.31 0.46 0.98
Mn 0.00 0.00 0.00 0.03 0.01 0.00 0.01 0.00
Zn 0.00 0.00 0.00 - - 0.00 0.01 -
Mg 0.77 0.78 0.77 0.10 0.67 0.68 0.52 0.03
Ni 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
Ca 0.00 - - 0.00 0.00 - - 0.00
Cr# 0.17 0.11 0.17 0.86 0.44 0.43 0.59 0.93
Mg# 0.78 0.79 0.77 0.09 0.68 0.69 0.53 0.03

Fe+3# 0.03 0.04 0.02 0.80 0.04 0.04 0.05 0.97
*FeOT expressed as FeO, Mg#=Mg/(Mg+Fe2+); Cr#=Cr/(Cr+Al); Fe3+#= Fe3+/(Cr+Al+Fe3+); b.d.l: below detection limit.

Harzburgite Serpentinite

Cr-spinel Cr-spinel
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Table C4_3.

Sample 08-SCB-127 08-SCB-127 08-SCB-127 08-SCB-127 14-SC-1 14-SC-1 14-SC-1 14-SC-1
Rock type
Group A A A A B B B B
Mineral

Major elements (wt%)

SiO2 40.35 40.35 40.78 40.67 40.84 40.73 40.75 40.80

TiO2 b.d.l 0.01 b.d.l b.d.l b.d.l 0.02 0.01 0.03

Al2O3 0.01 b.d.l b.d.l b.d.l b.d.l b.d.l b.d.l 0.01

Cr2O3 0.02 b.d.l 0.01 b.d.l b.d.l 0.02 b.d.l b.d.l

V2O3 n.a b.d.l b.d.l b.d.l 0.01 b.d.l 0.01 0.02

FeO* 9.78 10.29 10.20 10.24 8.71 8.78 8.85 9.04
MnO 0.12 0.20 0.13 0.13 0.05 0.05 0.04 0.11
ZnO n.a b.d.l b.d.l b.d.l b.d.l 0.04 b.d.l b.d.l
MgO 48.42 49.59 49.48 49.58 49.97 50.89 50.88 50.37
NiO 0.44 0.47 0.38 0.35 0.41 0.42 0.40 0.41
CaO 0.02 b.d.l 0.01 0.01 0.01 0.01 0.02 0.01
Total 99.16 100.90 100.99 100.98 100.00 100.96 100.95 100.81

Si 1.00 0.98 0.99 0.99 1.00 0.98 0.99 0.99
Ti - 0.00 - - - 0.00 0.00 0.00
Al 0.00 - - - - - - 0.00
Cr 0.00 - 0.00 - - 0.00 - -
V - - - - 0.00 - 0.00 0.00

Fe+3 0.00 0.04 0.02 0.02 0.01 0.03 0.03 0.02

Fe+2 0.20 0.17 0.19 0.18 0.17 0.14 0.15 0.16
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Zn - - - - - 0.00 - -
Mg 1.79 1.80 1.79 1.79 1.82 1.83 1.82 1.82
Ni 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Ca 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00
Fo 0.90 0.92 0.91 0.91 0.91 0.93 0.92 0.92
*FeOT expressed as FeO, Fo=Mg/(Mg+Fe+2); n.a: not analyzed; b.d.l: below detection limit.

Formula based 4 oxygens

Harzburgite Harzburgite

Olivine
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Table C4_4.

Sample 08-SCB-127 08-SCB-127 08-SCB-127 08-SCB-127 14-SC-1 14-SC-1 14-SC-1 14-SC-1
Rock type
Group A A A A B B B B
Mineral

Major elements (wt%)
SiO2 53.39 52.70 53.92 53.26 56.99 57.31 57.16 56.69
TiO2 0.08 0.12 0.15 0.13 b.d.l 0.02 0.01 0.01
Al2O3 5.89 5.71 5.90 5.60 1.41 1.05 1.19 1.32
Cr2O3 0.67 0.66 0.56 0.57 0.49 0.21 0.38 0.40
V2O3 b.d.l 0.07 0.02 b.d.l 0.02 b.d.l 0.03 0.02
FeO* 6.56 6.52 6.67 6.83 5.91 6.01 5.81 5.93
MnO 0.17 0.23 0.19 0.14 0.14 0.08 0.14 0.20
ZnO 0.02 0.04 0.02 b.d.l 0.04 b.d.l b.d.l 0.03
MgO 32.67 32.49 31.71 32.71 34.49 35.36 35.01 34.96
NiO 0.04 0.13 0.15 0.12 0.11 0.08 0.08 0.08
CaO 0.46 0.36 1.21 0.51 0.87 0.54 0.76 0.61
Na2O 0.01 0.02 0.08 0.04 0.03 b.d.l b.d.l 0.01
Total 99.96 99.06 100.59 99.91 100.50 100.66 100.57 100.26
Formula based 6 oxygens
Si 1.84 1.83 1.86 1.84 1.95 1.96 1.96 1.94
Ti 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00
Al 0.24 0.24 0.24 0.23 0.06 0.04 0.05 0.05
Cr 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01
V - 0.00 0.00 - 0.00 - 0.00 0.00
Fe+3 0.05 0.07 0.03 0.07 0.02 0.04 0.03 0.05
Fe+2 0.14 0.12 0.17 0.13 0.15 0.13 0.14 0.12
Mn 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.01
Zn 0.00 0.00 0.00 - 0.00 - - 0.00
Mg 1.68 1.69 1.63 1.69 1.76 1.80 1.79 1.79
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca 0.02 0.01 0.04 0.02 0.03 0.02 0.03 0.02
Na 0.00 0.00 0.01 0.00 0.00 - - 0.00
Wo % 0.90 0.72 2.39 0.99 1.63 0.99 1.40 1.12
En % 88.83 88.92 87.03 88.43 89.55 90.29 90.02 90.01
Fs % 10.26 10.36 10.57 10.57 8.82 8.72 8.58 8.86
Mg# 89.88 89.88 89.45 89.51 91.23 91.30 91.48 91.31
Cr# 7.06 7.24 5.98 6.38 18.78 11.93 17.85 17.03
*FeOT expressed as FeO, Mg#=Mg/(Mg+Fe2+); Cr#=Cr/(Cr+Al); b.d.l: below detection limit.

Enstatite Enstatite

Harzburgite Harzburgite



Table C4_4.

Sample 08-SCB-127 08-SCB-127 08-SCB-127 08-SCB-127 14-SC-1 14-SC-1 14-SC-1 14-SC-1
Rock type
Group A A A A B B B B
Mineral

Major elements (wt%)
SiO2 52.70 51.86 52.31 52.20 54.25 54.32 54.18 54.04
TiO2 0.29 0.31 0.24 0.31 0.02 b.d.l 0.05 0.04
Al2O3 4.52 4.45 3.71 4.18 1.14 1.25 1.25 1.37
Cr2O3 0.50 0.49 0.48 0.40 0.39 0.49 0.50 0.59
V2O3 n.a n.a 0.03 0.09 0.01 0.02 0.01 0.04
FeO* 2.78 2.96 2.40 2.67 2.23 2.13 2.03 1.98
MnO 0.07 0.10 0.11 0.08 0.09 b.d.l b.d.l 0.02
MgO 18.29 18.65 16.24 16.42 18.35 18.12 17.74 17.54
NiO 0.05 0.05 0.06 b.d.l 0.05 0.04 0.05 0.07
CaO 21.23 19.92 22.99 22.94 23.69 23.73 23.95 24.12
Na2O 0.56 0.72 0.78 0.81 0.05 0.04 0.06 0.04
Total 100.99 99.52 99.36 100.09 100.27 100.14 99.82 99.85
Formula based 6 oxygens
Si 1.88 1.87 1.91 1.89 1.96 1.97 1.97 1.96
Ti 0.01 0.01 0.01 0.01 0.00 - 0.00 0.00
Al 0.19 0.19 0.16 0.18 0.05 0.05 0.05 0.06
Cr 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02
V - - 0.00 0.00 0.00 0.00 0.00 0.00
Fe+3 0.06 0.09 0.06 0.07 0.02 0.00 0.00 0.00
Fe+2 0.02 0.00 0.02 0.01 0.04 0.06 0.06 0.06
Mn 0.00 0.00 0.00 0.00 0.00 - - 0.00
Mg 0.97 1.00 0.88 0.88 0.99 0.98 0.96 0.95
Ni 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00
Ca 0.81 0.77 0.90 0.89 0.92 0.92 0.93 0.94
Na 0.04 0.05 0.05 0.06 0.00 0.00 0.00 0.00
Wo % 43.41 41.27 48.35 47.86 46.42 46.89 47.69 48.16
En % 52.04 53.77 47.52 47.67 50.03 49.82 49.15 48.73
Fs % 4.66 4.95 4.13 4.47 3.55 3.29 3.16 3.12
Mg# 92.14 91.83 92.34 91.64 93.62 93.81 93.97 94.04
Cr# 6.91 6.92 8.03 6.06 18.67 20.82 21.16 22.41
*FeOT expressed as FeO, Mg#=Mg/(Mg+Fe2+); Cr#=Cr/(Cr+Al); n.a: not analyzed; b.d.l: below detection limit.

Augite DiopsideDiopside

Harzburgite Harzburgite
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Table C4_5.

Sample 09-LV-12A LV-2 LV-2 08-SCB-127 09-LV-11B 14-SC-5 09-LV-1A 14-SC-1
Rock type Harzburgite Harzburgite
Group A A A A B B B B
Mineral

Major elements (wt%)
SiO2 41.07 41.41 41.53 42.58 42.44 42.94 43.75 41.54
TiO2 0.08 0.04 0.04 0.04 b.d.l b.d.l b.d.l b.d.l
Al2O3 2.91 4.11 3.09 2.39 b.d.l 0.26 0.17 0.03
Cr2O3 0.86 0.48 0.58 0.08 0.03 0.02 b.d.l b.d.l
V2O3 b.d.l n.a n.a 0.01 b.d.l 0.03 b.d.l 0.02
FeO* 3.23 3.89 3.80 2.99 5.56 1.91 2.71 5.76
MnO 0.08 0.06 0.11 0.03 0.03 b.d.l b.d.l b.d.l
ZnO b.d.l n.a n.a 0.01 b.d.l 0.05 b.d.l 0.04
MgO 35.87 36.49 38.50 38.99 37.15 41.04 40.06 38.59
NiO 0.36 0.27 0.07 0.07 0.15 0.27 0.33 0.29
CaO 0.03 0.09 0.02 0.05 0.08 0.06 0.06 0.03
Na2O b.d.l 0.02 b.d.l b.d.l b.d.l b.d.l b.d.l 0.02
K2O b.d.l b.d.l b.d.l n.a b.d.l b.d.l 0.01 n.a
Cl n.a 0.07 b.d.l 0.02 n.a n.a n.a 0.04
Total 84.49 86.93 87.73 87.26 85.44 86.62 87.09 86.36
Formula based 14 oxygens
Si 3.97 3.90 3.88 3.97 4.09 4.02 4.08 3.99
Ti 0.01 0.00 0.00 0.00 - - - -
Al 0.33 0.46 0.34 0.26 - 0.03 0.02 0.00
Cr 0.07 0.04 0.04 0.01 0.00 0.00 - -
V - - - 0.00 - 0.00 - 0.00
Fe+2 0.26 0.31 0.30 0.23 0.45 0.15 0.21 0.46
Mn 0.01 0.00 0.01 0.00 0.00 - - -
Zn - - - 0.00 - 0.00 - 0.00
Mg 5.16 5.12 5.36 5.41 5.34 5.73 5.57 5.52
Ni 0.03 0.02 0.01 0.01 0.01 0.02 0.02 0.02
Ca 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.00
Na - 0.00 - - - - - 0.00
K - - - - - - 0.00 -
Cl - 0.01 - 0.00 - - - 0.01
Mg# 0.95 0.94 0.95 0.96 0.92 0.97 0.96 0.92
Mg+Fe+Mn+Ni 5.46 5.45 5.67 5.65 5.80 5.90 5.81 6.01
*FeOT expressed as FeO, Mg#=Mg/(Mg+Fe2+); n.a: not analyzed; b.d.l: below detection limit.

Serpentinite Serpentinite

SerpentineSerpentine
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2

Table C4_6. 

Sample 08-SCB-127 LV-2 7-LV-19A 7-LV-19A
Rock type Harzburgite Serpentinite Serpentinite Serpentinite

Group A A B B
Mineral

Major elements (wt%)
SiO2 33.24 30.60 32.50 34.66
TiO2 b.d.l 0.04 b.d.l b.d.l
Al2O3 17.02 20.75 18.14 15.97
Cr2O3 0.02 0.12 0.09 0.15
FeO* 3.32 4.21 4.09 4.18
MnO b.d.l 0.04 0.05 0.05
MgO 34.33 32.14 33.16 33.93
NiO 0.07 0.08 0.19 0.30
CaO 0.03 0.00 0.02 0.02
Total 88.03 87.98 88.24 89.26

Si 6.18 5.73 6.06 6.38
Ti - 0.01 - -
Al 3.73 4.58 3.98 3.46
Cr 0.00 0.02 0.01 0.02
Fe+2 0.52 0.66 0.64 0.64
Mn - 0.01 0.01 0.01
Mg 9.51 8.96 9.21 9.31
Ni 0.01 0.01 0.03 0.04
Ca 0.01 0.00 0.00 0.00
Mg# 0.95 0.93 0.94 0.94
*FeOT expressed as FeO, Mg#=Mg/(Mg+Fe2+); b.d.l: below detection limit.

Formula based 28 oxygens

Chlorite Chlorite
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Figure. C4_11
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Figure. C4_15 N N
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Figure. C4_16 143 144Nd Sr Sr  
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Figure. C4_17 11 Sr 11
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Figure. C4_18
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5.2.1. Petrography
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Figure. C5_3.
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mineral ( .).
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Figure. C5_4

Table C5_1.

10

20

30

40

50

60

70

80

90

An

Or

Ab

Group 2

BytowniteLabradoriteAndesineOligoclase

Anorthoclase

Sa
ni

di
ne

AmphiboliteGreenschist

Group 1

BytowniteLabradoriteAndesineOligoclase

Anorthoclase

Sa
ni

di
ne

Amphibolite MagmaticGreenschist

CoreRim
10

20

30

40

50

60

70

80

90

An

Or

Ab

Core
Rim

BA

Sample 08-VC-10 08-VC-117 14-SC-2 09-LV-4A 09-LV-4A 08-VC-21 08-VC-21 08-VC-22 09-LV-8C
Rock type Diabase
Unit
Group 1 1 1 1 1 2 2 2 2
Textural 
position Core Rim Rim Core Rim Core Core Core Core
Mineral Bytownite Albite Andesine Labradorite Oligoclase Oligoclase Albite Oligoclase Albite

Major elements (wt%)

SiO2 49.78 67.30 60.95 53.50 61.25 66.10 67.32 65.62 69.18

TiO2 0.05 b.d.l b.d.l 0.02 b.d.l b.d.l b.d.l 0.01 b.d.l

Al2O3 30.97 19.61 25.02 28.66 23.24 21.21 20.37 21.74 19.94

FeOT* 0.50 0.01 0.11 0.13 0.31 0.20 0.31 0.07 0.06
MnO 0.01 0.02 b.d.l b.d.l 0.03 0.01 0.03 0.02 b.d.l
MgO 0.03 b.d.l b.d.l 0.04 0.04 0.01 0.00 0.01 0.02
CaO 14.83 0.42 6.54 11.29 4.73 2.43 1.20 2.64 0.49
SrO n.a. n.a. n.a. 0.05 0.05 n.a. n.a. n.a. n.a.
BaO n.a. n.a. n.a. 0.03 0.14 n.a. n.a. n.a. n.a.

Na2O 3.44 11.84 7.63 5.20 9.00 10.86 11.00 10.80 11.11

K2O 0.02 0.03 0.14 0.07 0.21 0.12 0.46 0.07 0.16

Total 99.63 99.23 100.40 99.00 99.00 100.94 100.69 100.98 100.96
Formula based  8 oxygens
Si 2.28 2.97 2.70 2.44 2.75 2.89 2.94 2.87 2.99
Ti 0.00 - - 0.00 - - - 0.00 -
Al 1.68 1.02 1.30 1.54 1.23 1.09 1.05 1.12 1.02

Fe+3 0.02 0.00 0.00 0.01 0.01 0.01 0.01 0.00 0.00
Mg 0.00 - - 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.31 1.01 0.65 0.46 0.78 0.92 0.93 0.91 0.93
K 0.00 0.00 0.01 0.00 0.01 0.01 0.03 0.00 0.01
Ca 0.73 0.02 0.31 0.55 0.23 0.11 0.06 0.12 0.02
Ba - - - 0.00 0.00 - - - -
Sr - - - 0.00 0.00 - - - -
Or % 0.11 0.14 0.84 0.41 1.19 0.64 2.53 0.37 0.92
Ab % 29.53 97.95 67.29 45.27 76.57 88.42 91.93 87.77 96.73
An % 70.35 1.91 31.87 54.32 22.24 10.93 5.54 11.86 2.36
*FeOT expressed as FeO; b.d.l: below detection limit; n.a: not analyzed

Mirogabbro Microgabbro
Sub-volcanic
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Table C5_2. 

2 2O

high Fe  (  ( 2 with low Fe

( (

Sample 08-VC-1 08-SCB-116 08-SCB-116 08-SCB-116 08-VC-21 08-VC-22 09-LV-8C
Rock type Diabase
Unit
Group 1 1 1 1 2 2 2
Mineral

Classification

Major elements (wt%)

SiO2 53.17 51.88 51.55 51.10 51.72 50.16 51.79

TiO2 0.01 0.24 0.12 0.20 0.57 0.73 0.43

Al2O3 0.67 1.20 0.41 0.50 2.54 3.83 3.52

Cr2O3 0.02 0.04 b.d.l b.d.l b.d.l b.d.l 0.03

V2O3 0.01 0.03 b.d.l 0.01 0.10 0.07 0.10

FeOT* 6.62 8.94 25.47 25.85 9.59 11.09 8.97
MnO 0.26 0.41 1.05 1.04 0.27 0.34 0.27
MgO 14.96 13.52 18.40 19.47 15.21 15.07 15.40
CaO 23.22 22.52 2.21 0.83 20.48 19.17 20.12

Na2O 0.20 0.24 0.07 0.06 0.31 0.33 0.26

Total 99.15 99.02 99.27 99.06 100.79 100.80 100.90
Formula based  6 oxygens
Si 1.98 1.96 1.98 1.96 1.90 1.85 1.90
Al 0.03 0.05 0.02 0.02 0.11 0.17 0.15

Fe3+ 0.02 0.04 0.02 0.06 0.07 0.12 0.04
Ti 0.00 0.01 0.00 0.01 0.02 0.02 0.01
Cr 0.00 0.00 - - - - 0.00
V 0.00 0.00 - 0.00 0.00 0.00 0.00
Mg 0.83 0.76 1.05 1.11 0.83 0.83 0.84
Mn 0.01 0.01 0.03 0.03 0.01 0.01 0.01

Fe2+ 0.19 0.25 0.79 0.77 0.22 0.23 0.23
Ca 0.93 0.91 0.09 0.03 0.81 0.76 0.79
Na 0.01 0.02 0.01 0.00 0.02 0.02 0.02
Wo % 46.99 46.30 4.55 1.70 41.51 39.07 41.26
En % 42.14 38.67 52.77 55.36 42.89 42.74 43.94
Fs % 10.88 15.02 42.68 42.94 15.60 18.19 14.80
*FeOT expressed as FeO; b.d.l: below detection limit; n.a: not analyzed

Clinopyroxene
Diopside

Orthopyroxene
Enstatite

Microgabbro

Clinopyroxene
Augite

Sub-volcanic
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Figure. C5_6.

Table C5_3.

1030507090 Fe3+

Hematites 
Maghemite

Ti4+ Rutile, 
(anatase, brookite)

Fe2+

Fe2TiO4
Ulvospinel

FeTiO3
Ilmenite

FeTi2O5
Ferro-

pseudobrookite

Group 1

Sample 09-LV-4A 09-LV-4A 08-VC-117 08-VC-1 08-SCB-116 08-SCB-116
Rock type Microgabro Microgabro Mirogabbro Diabase Microgabbro Microgabbro

Unit
Group 1 1 1 1 1 1
Mineral
SiO2 0.04 0.00 0.01 0.01 b.d.l 0.07
TiO2 48.22 48.45 49.30 48.99 0.09 0.09
Al2O3 0.02 0.02 0.02 0.01 0.01 b.d.l
Cr2O3 0.04 0.06 b.d.l b.d.l 0.02 b.d.l
V2O3 b.d.l b.d.l 0.44 0.40 0.01 b.d.l
FeOT* 49.86 49.59 47.87 47.18 98.96 98.93
MnO 1.04 1.06 1.27 1.06 0.01 0.02
ZnO b.d.l b.d.l b.d.l b.d.l b.d.l 0.02
MgO 0.00 0.06 b.d.l 0.37 b.d.l b.d.l
NiO b.d.l b.d.l 0.00 0.01 0.02 0.05
Co n.a n.a n.a n.a n.a n.a
Total 99.22 99.25 98.91 98.03 99.11 99.19
Formula based 3 oxygens (ilmenite) and 4 oxygens (magnetite)
Si 0.00 0.00 0.00 0.00 - 0.00
Ti 0.92 0.92 0.94 0.94 0.00 0.00
Al 0.00 0.00 0.00 0.00 0.00 -
Cr 0.00 0.00 - - 0.00 -
Fe3+ 0.16 0.16 0.11 0.11 2.00 1.99
Fe2+ 0.89 0.88 0.91 0.90 0.98 0.99
V - - 0.01 0.01 0.00 -
Mn 0.02 0.02 0.03 0.02 0.00 0.00
Mg 0.00 0.00 - 0.01 - -
Zn - - - - - 0.00
Ni - - 0.00 0.00 0.00 0.00
Cr# 54.42 69.05 - - 0.50 -
Mg# 0.02 0.27 - 1.55 - -
Fe 3+ # 99.20 98.87 99.34 99.61 99.95 -
*FeOT expressed as FeO; b.d.l: below detection limit; n.a: not analyzed

Sub-volcanic

Ilmenite Magnetite



105

C

B

rim.

C

B

 contents are high 

C



Figure. C5_7.
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Table C5_4.

Sample 09-LV-4A 08-SCB-116 08-VC-1 08-VC-1 08-SCB-116
Rock type Microgabbro
Unit
Group 1 1 1 1 1
Amphibole Type Amp 1 Amp 1 Amp 1 Amp 1 Amp 2
Textural position Cpx replacement
Classification Mg-Hbl Pg Tr Mg-Hbl Mg-Hbl

Major elements (wt%)
SiO2 45.39 43.45 52.60 49.90 47.74
TiO2 1.67 2.40 0.27 0.85 1.38
Al2O3 7.50 9.27 3.32 4.53 6.32
Cr2O3 0.02 0.03 0.33 b.d.l 0.17
V2O3 b.d.l 0.09 0.04 0.08 0.09
FeOT* 18.82 16.59 10.03 14.14 13.59
MnO 0.39 0.23 0.18 0.25 0.30
ZnO b.d.l b.d.l b.d.l 0.02 0.02
MgO 11.60 11.41 17.35 14.97 14.32
NiO 0.01 0.04 0.01 b.d.l 0.03
CaO 10.32 11.55 12.16 11.32 11.66
Na2O 1.27 1.96 0.48 0.69 1.30
K2O 0.10 0.13 0.12 0.17 0.04
Cl b.d.l 0.09 0.09 0.18 0.06
Total 97.09 97.22 96.99 97.10 97.03
Formula based  23 oxygens
SiT 6.75 6.50 7.52 7.27 6.99
AlT 1.25 1.50 0.48 0.73 1.01
AlC 0.07 0.14 0.08 0.05 0.08
TiC 0.19 0.27 0.03 0.09 0.15
CrC 0.00 0.00 0.04 - 0.02
Fe3+

C 0.67 0.35 0.26 0.42 0.39
Mg C 2.57 2.55 3.70 3.25 3.12
Ni C 0.00 0.00 0.00 - 0.00
Zn C - - - 0.00 0.00
Fe2+

C 1.50 1.69 0.89 1.19 1.23
Fe2+

B 0.18 0.04 0.05 0.12 0.04
Mn B 0.05 0.03 0.02 0.03 0.04
Ca B 1.65 1.85 1.86 1.77 1.83
Na B 0.13 0.08 0.07 0.09 0.09
Na A 0.24 0.49 0.07 0.11 0.28
K A 0.02 0.02 0.02 0.03 0.01
A-vacancy 0.74 0.49 0.91 0.86 0.71
Cl - 0.02 0.02 0.04 0.01

(Na+K)A 0.26 0.51 0.09 0.14 0.29

*FeOT expressed as FeO; b.d.l: below detection limit; n.a: not analyzed

Core Rim

Microgabbro Diabase
Sub-volcanic
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Table C5_4.

Sample 08-VC-22 08-VC-22 08-VC-22 08-VC-22
Rock type
Unit
Group 2 2 2 2
Amphibole Type Amp 1 Amp 1 Amp 2 Amp 2
Textural position

Classification Pg Mg-Hbl Mg-Hbl Tr

Major elements (wt%)
SiO2 42.22 43.51 47.52 50.48
TiO2 1.81 1.07 0.92 0.58
Al2O3 9.34 8.15 5.39 3.36
Cr2O3 0.01 0.01 0.00 0.00
V2O3 b.d.l b.d.l b.d.l b.d.l
FeOT* 23.35 23.58 19.01 16.76
MnO 0.44 0.45 0.40 0.45
ZnO b.d.l b.d.l b.d.l b.d.l
MgO 7.60 7.68 11.24 13.23
NiO b.d.l b.d.l b.d.l b.d.l
CaO 9.46 9.72 10.48 10.85
Na2O 2.26 2.05 1.49 0.94
K2O 0.49 0.53 0.50 0.25
F 0.40 0.47 0.55 0.42
Cl 0.19 0.27 0.10 0.05
Total 97.56 97.48 97.59 97.37
Formula based  23 oxygens
SiT 6.49 6.70 7.13 7.46
AlT 1.51 1.30 0.87 0.54
AlC 0.18 0.18 0.08 0.05
TiC 0.21 0.12 0.10 0.06
CrC 0.00 0.00 0.00 0.00
Fe3+

C 0.65 0.59 0.44 0.28
Mg C 1.74 1.76 2.51 2.92
Ni C 0.00 0.00 0.00 0.00
Zn C - - - -
Fe2+

C 2.22 2.34 1.87 1.69
Fe2+

B 0.13 0.11 0.08 0.10
Mn B 0.06 0.06 0.05 0.06
Ca B 1.56 1.61 1.68 1.72
Na B 0.25 0.22 0.19 0.12
Na A 0.42 0.39 0.24 0.15
K A 0.10 0.10 0.10 0.05
A-vacancy 0.49 0.51 0.66 0.81
Cl 0.05 0.07 0.02 0.01
F 0.19 0.23 0.26 0.20

(Na+K)A 0.51 0.49 0.34 0.19

*FeOT expressed as FeO; b.d.l: below detection limit

Diabase Diabase
Sub-volcanic

Cpx replacement



Table C5_6. 

Sample 09-LV-4A 09-LV-4A 09-LV-4A 09-LV-4A 09-LV-4A 08-VC-1 08-VC-1
Rock type
Unit
Group 1 1 1 1 1 1 1
Mineral

Major elements (wt%)
SiO2 43.67 44.12 43.93 44.22 44.31 44.03 43.84
TiO2 0.01 b.d.l b.d.l 0.08 0.02 0.05 b.d.l
Al2O3 23.97 23.99 24.14 23.54 23.85 23.62 23.85
FeOT* 0.11 0.14 0.11 0.28 0.18 0.33 0.25
MnO b.d.l b.d.l 0.02 0.04 0.02 0.07 0.06
MgO b.d.l 0.01 0.02 b.d.l b.d.l n.a n.a
CaO 26.99 26.35 26.33 26.44 26.19 26.65 26.72
Na2O 0.05 0.09 0.16 0.16 0.16 0.08 0.09
K2O b.d.l 0.02 0.01 0.02 0.03 0.00 0.01
Total 94.82 94.71 94.72 94.77 94.76 94.82 94.82
Formula based  11 oxygens
SiT 3.02 3.05 3.04 3.06 3.06 3.05 3.03
AlT 0.98 0.95 0.96 0.94 0.94 0.95 0.97
AlM 0.98 1.00 1.00 0.98 1.00 0.97 0.98
Fe3+

M 0.01 0.01 0.01 0.02 0.01 0.02 0.01
MnA - - 0.00 0.00 0.00 0.00 0.00
MgA - 0.00 0.00 - - - -
CaA 2.00 1.95 1.95 1.96 1.94 1.97 1.98
NaA 0.01 0.01 0.02 0.02 0.02 0.01 0.01
KA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe# 0.00 0.00 0.00 0.01 0.01 0.01 0.01

Microgabro Diabase
Sub-volcanic

Prehnite

*FeOT expressed as FeO; b.d.l: below detection limit; n.a: not analyzed
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Table C5_6.

Sample 08-VC-117 08-VC-117 08-VC-22 08-VC-22
Rock type
Unit
Group 1 1 2 2
Mineral

Major elements (wt%)
SiO2 38.72 39.10 39.02 38.84
TiO2 b.d.l 0.06 0.03 0.03
Al2O3 30.03 30.34 23.90 24.24
Cr2O3 0.03 b.d.l b.d.l b.d.l
V2O3 b.d.l b.d.l 0.28 0.25
FeOT* 3.76 3.08 8.25 8.20
MnO 0.03 0.05 0.07 0.13
ZnO 0.02 n.a 0.05 0.02
MgO 0.00 0.03 1.53 1.48
NiO n.a 0.01 b.d.l b.d.l
CaO 24.52 24.48 24.02 24.11
SrO n.a n.a b.d.l b.d.l
BaO n.a n.a b.d.l b.d.l
Na2O 0.02 0.01 0.06 b.d.l
K2O 0.00 n.a b.d.l b.d.l
Total 97.13 97.16 97.22 97.30
Formula based  12.5 oxygens
SiT 2.99 3.01 3.06 3.05
AlT 0.01 - - -
AlM1 1.00 1.00 1.00 1.00
AlM2 1.00 1.00 1.00 1.00
AlM3 0.73 0.76 0.21 0.24
Fe3+

M3 0.24 0.20 0.54 0.54
MnM3 0.00 0.00 0.00 0.01
Fe2+

M3 0.00 0.00 0.00 0.00
CrM3 0.00 - 0.00 0.00
VM3 - - 0.02 0.02
ZnM3 0.00 - 0.00 0.00
Mg M3 0.00 0.00 0.18 0.17
Ti M3 - 0.00 0.00 0.00
Ca A1 1.00 1.00 1.00 1.00
Ca A2 1.00 1.00 1.00 1.00
Sr A2 - - - -
Ba A2 - - - -
Na A2 - - - -
K A2 - - - -
Fe# 0.08 0.07 0.20 0.19
*FeOT expressed as FeO; b.d.l: below detection limit; n.a: not 
analyzed

Epidote

Microgabbro
Sub-volcanic
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Table C5_7. 

mol mol T mol  

2 ( 2O (

Sample 14-SC-2 14-SC-2 08-VC-21 08-VC-22 08-VC-22
Rock type Diabase
Unit
Group 1 1 2 2 2
Mineral

Major elements (wt%)
SiO2 24.10 22.79 27.29 26.24 27.53
TiO2 0.16 0.05 0.10 b.d.l 0.45
Al2O3 19.87 19.46 18.31 20.24 16.81
Cr2O3 0.04 b.d.l 0.03 0.01 0.06
V2O3 0.31 0.03 0.04 0.06 b.d.l
FeOT* 42.19 42.80 31.72 33.36 30.04
MnO 0.23 0.39 0.38 0.51 0.30
ZnO 0.00 0.03 0.04 0.09 b.d.l
MgO 2.81 3.24 11.49 9.65 12.12
NiO 0.05 0.03 0.02 0.02 0.00
CaO 0.22 0.06 0.19 0.18 0.15
F b.d.l b.d.l b.d.l b.d.l 0.19
Total 90.01 88.89 89.76 90.36 87.72
Formula based  28 oxygens
SiT 5.44 5.27 5.81 5.59 5.97
AlT 2.56 2.73 2.19 2.41 2.03
AlM 2.74 2.57 2.41 2.69 2.26
CrM 0.01 - 0.01 0.00 0.01
MgM 0.95 1.12 3.65 3.07 3.92
Fe2+

M 7.97 8.27 5.65 5.95 5.44
MnM 0.04 0.08 0.07 0.09 0.05
NiM 0.01 0.01 0.00 0.00 0.00
CaM 0.05 0.02 0.04 0.04 0.04
F - - - - 0.13
Mg# 0.11 0.12 0.39 0.34 0.42

Microgabbro
Sub-volcanic

*FeOT expressed as FeO; b.d.l: below detection limit. Mg#=(Fe/Fe+Mg)

Chlorite Chlorite
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Table C5_8.

Sample 08-VC-2 08-VC-10 09-LV-4A 08-VC-1 08-VC-117 08-SCB-116 08-SCB-40B
Latitude  22°27'5.70"N  22°26'35.60"N  22°28'2.90"N  22°27'5.70"N  22°28'2.90"N  22°28'0.66"N  22°29'14.38"N

Longitude  79°47'35.70"W  79°48'14.80"W  79°49'28.50"W  79°47'35.70"W  79°49'28.50"W  79°49'27.42"W  79°51'43.21"W

Unit
Group 1 1 1 1 1 1 1
Rock type Diabase Diabase Microgabbro Diabase Microgabbro Diabase Diabase

Major elements (wt%)

SiO2 49.26 50.83 50.52 50.65 52.24 46.68 50.62

TiO2 0.54 0.91 1.17 0.64 1.17 1.33 0.86

Al2O3 16.28 15.83 15.77 15.82 16.14 16.03 16.28

Fe2O3T 8.49 10.01 9.79 8.09 9.94 11.20 9.01

MnO 0.13 0.18 0.16 0.14 0.16 0.18 0.16
MgO 8.62 6.76 5.42 8.20 5.22 7.11 7.33
CaO 12.16 9.89 7.63 10.88 6.94 12.08 11.02

Na2O 1.68 3.24 4.68 2.69 5.12 3.02 2.78

K2O 0.20 0.04 0.24 0.26 0.30 0.04 0.04

P2O5 0.05 0.07 0.12 0.05 0.12 0.12 0.09

LOI 2.19 1.87 4.04 1.96 2.41 2.02 1.66
Total 99.60 99.63 99.54 99.38 99.76 99.81 99.85
Trace elements (ppm)
Li 1.377 0.532 1.923 1.240 1.624 2.350 0.432
Rb 2.807 0.545 3.421 4.267 5.335 0.775 0.433
Cs 0.291 0.027 0.622 0.168 0.798 0.116 0.054
Be 0.048 0.261 0.417 0.214 0.410 0.309 0.325
Sr 183.240 222.382 1327.299 197.607 433.962 447.412 153.016
Ba 75.382 39.618 120.562 114.593 116.610 122.178 26.932
Sc 18.056 40.901 33.241 39.390 34.235 43.868 36.673
V 236.460 288.613 280.548 230.118 287.050 347.578 214.598
Cr 301.717 54.340 34.998 276.512 39.356 77.876 201.724
Co 41.536 50.780 39.448 48.751 49.924 69.753 58.023
Ni 90.655 45.237 27.059 88.103 27.694 49.021 80.539
Cu 19.050 81.081 60.649 71.759 120.720 80.288 27.755
Zn 30.490 48.901 57.095 49.991 140.200 80.993 62.520
Ga 12.610 15.029 15.689 12.524 15.967 15.362 14.505
Total Fe as Fe2O3T
n.a: not analyzed; b.d.l: below detection limit

Sub-volcanic 
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Table C5_8.

Sample 08-VC-2 08-VC-10 09-LV-4A 08-VC-1 08-VC-117 08-SCB-116 08-SCB-40B
Trace elements (ppm)
Y 13.503 21.078 27.229 15.583 27.259 31.285 22.326
Nb 0.767 0.549 1.095 0.486 1.047 1 0.85
Zr 30.9 41.2 76.8 32.8 70.1 41 53.6
Mo 1.033 1.847 1.287 1.661 2.129 3.565 3.095
Sn 0.514 0.459 0.612 0.153 1.511 0.82 0.725
Tl 0.016 0.004 0.005 0.007 0.006 0.003 0.002
Pb 0.449 0.318 0.32 0.557 8.619 0.36 0.341
U 0.047 0.041 0.048 0.037 0.051 0.025 0.042
Th 0.217 0.137 0.164 0.108 0.145 0.036 0.117
La 1.329 1.772 3.296 1.674 3.157 2.182 2.841
Ce 3.579 5.37 9.649 4.76 9.275 7.919 7.765
Pr 0.614 0.971 1.639 0.806 1.574 1.531 1.282
Nd 3.116 5.556 9.082 4.481 8.124 8.633 6.600
Sm 1.166 2.152 3.171 1.625 2.804 3.151 2.235
Eu 0.36 0.874 1.142 0.633 1.123 1.337 0.936
Gd 1.507 2.864 3.899 2.081 3.746 4.386 3.025
Tb 0.288 0.514 0.674 0.371 0.649 0.743 0.525
Dy 2.044 3.472 4.475 2.557 4.373 5.054 3.509
Ho 0.486 0.78 1.008 0.578 0.988 1.134 0.802
Er 1.372 2.137 2.761 1.575 2.685 3.102 2.194
Tm 0.232 0.346 0.441 0.248 0.441 0.499 0.357
Yb 1.441 2.119 2.712 1.566 2.703 2.981 2.185
Lu 0.208 0.326 0.413 0.244 0.405 0.453 0.337
Hf 0.647 0.521 1.099 0.514 0.828 0.899 0.742
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Table C5_8.

Sample 14-SC-2 08-VC-9 08-VC-116 08-VC-21 08-VC-22 09-LV-8C 08-SCB-34D
Latitude  22°27'9.60"N  22°27'16.90"N  22°28'24.80"N  22°19'44.20"N  22°19'44.20"N  22°19'44.20"N  22°19'44.20"N

Longitude  79°52'22.20"W  79°47'44.20"W  79°49'34.10"W  79°42'53.10"W  79°42'53.10"W  79°42'53.10"W  79°42'53.10"W

Unit
Group 1 1 1 2 2 2 2
Rock type Microgabbro Microgabbro Diabase Diabase Diabase Diabase Diabase

Major elements (wt%)

SiO2 51.32 50.04 46.09 54.03 54.17 54.68 52.75

TiO2 1.24 0.80 1.32 1.05 1.05 1.08 1.23

Al2O3 16.12 16.19 17.28 16.21 16.27 16.18 16.79

Fe2O3T 9.99 8.55 10.49 10.55 10.35 10.65 10.56

MnO 0.17 0.15 0.15 0.20 0.20 0.20 0.21
MgO 5.35 8.30 6.76 3.38 3.38 3.42 3.68
CaO 7.25 11.42 11.22 6.97 6.90 5.99 5.61

Na2O 5.20 2.02 2.72 3.26 3.18 4.23 5.10

K2O 0.26 0.11 0.03 1.41 1.22 1.03 1.38

P2O5 0.12 0.07 0.13 0.30 0.30 0.32 0.36

LOI 2.80 2.07 3.44 1.81 2.07 1.92 2.21
Total 99.82 99.72 99.63 99.17 99.08 99.70 99.88
Trace elements (ppm)
Li 1.569 0.477 5.584 8.263 5.807 11.886 13.647
Rb 4.920 0.597 1.539 24.498 23.446 19.584 22.213
Cs 0.794 0.324 0.302 0.503 0.609 0.283 0.608
Be 0.443 b.d.l 0.542 0.513 0.396 0.953 0.981
Sr 637.225 178.597 735.895 376.518 381.718 362.188 263.706
Ba 136.831 44.891 35.655 429.250 424.925 366.869 515.322
Sc 35.031 14.275 41.057 11.680 10.296 31.158 38.085
V 292.276 206.721 322.489 237.216 223.795 251.987 356.174
Cr 36.402 155.299 60.061 26.890 56.285 18.219 25.803
Co 42.472 76.062 51.538 32.630 66.036 54.667 47.746
Ni 27.396 111.554 49.759 8.693 10.214 8.475 17.769
Cu 67.158 10.318 9.561 182.602 184.238 149.612 144.184
Zn 57.057 15.945 56.713 76.270 59.698 90.284 107.679
Ga 16.347 11.127 16.450 17.265 15.854 17.799 18.895
Total Fe as Fe2O3T;  b.d.l: below detection limit

Sub-volcanic 
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Figure. C5_10
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Table C5_9.

Maître, 2002). The 

 1 mm) with euhedral 

50 

.

Sample 08-VC-2 08-VC-117 08-SCB-116 08-SCB-40B 14-SC-2 08-VC-9 08-VC-22 09-LV-8C 08-SCB-34D
Unit
Group 1 1 1 1 1 1 2 2 2
Sr (ppm) 173.470 433.869 447.268 152.959 637.131 163.221 418.282 362.051 263.615
Nd (ppm) 3.179 8.124 8.633 6.600 8.118 4.716 18.682 18.981 20.151
87Sr/86Sr 0.70412 0.70511 0.70400 0.70352 0.70578 0.70362 0.70344 0.70342 0.70377
87Sr/86Sr error 0.0020 0.0020 0.0020 0.0020 0.0030 0.0030 0.0020 0.0020 0.0020
147Sm/144Nd 0.2165 0.2087 0.2207 0.2047 0.2075 0.2208 0.1544 0.1540 0.1548
143Nd/144Nd 0.51311 0.51305 0.51315 0.51318 0.51302 0.51309 0.51301 0.51299 0.51297
143Nd/144Nd error 0.0020 0.0020 0.0020 0.0030 0.0020 0.0020 0.0020 0.0020 0.0020
87Sr/86Sr t 0.70403 0.70505 0.70399 0.70351 0.70574 0.70359 0.70313 0.70315 0.70334
143Nd/144Ndt 0.51293 0.51288 0.51297 0.51302 0.51285 0.51291 0.51288 0.51286 0.51284

Sub-volcanic

T= 125Ma; Eclogitic metamorphic peak event in Santa Clara serpentinitic mélange that indicates pre-Aptian subduction (125Ma, 
García-Casco et al., 2002)
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. 11D).

is also altered to chlorite. . C5 11C). Plagioclase is transformed to 

prehnite and epidote.

11D).

The apparent order of magmatic crystallization is: plagioclase, olivine, clinopyroxene, orthopyroxene. 

.

Figure. C5_11 
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Figure. C5_12

Table C5_10.

BytowniteLabradoriteAndesineOligoclase

Anorthoclase
Sa

ni
di

ne
10

20

30

40

50

60

70

80

90

An

Or

Ab

Sample 08-VC-23 08-VC-25 08-VC-24 09-LV-8B 09-LV-8A 08-SCB-34-D3-1
Rock type
Unit
Mineral Bytownite Bytownite Bytownite Bytownite Bytownite Bytownite

Major elements (wt%)

SiO2 46.83 46.41 46.57 47.30 46.89 45.70

TiO2 0.01 0.01 0.01 0.02 0.05 0.03

Al2O3 33.63 33.78 33.58 33.70 33.44 33.54

FeOT* 0.54 0.51 0.53 0.49 0.48 0.49
MnO b.d.l 0.01 0.01 0.02 0.01 b.d.l
MgO 0.08 0.05 0.05 b.d.l 0.06 0.12
CaO 17.50 17.69 17.88 17.43 17.39 17.86

Na2O 1.72 1.73 1.76 1.74 1.58 1.57

K2O 0.01 0.03 0.02 0.01 b.d.l 0.02

Total 100.32 100.22 100.41 100.75 99.89 99.34
Formula Based  8 oxygens
Si 2.15 2.13 2.14 2.16 2.16 2.12
Ti 0.00 0.00 0.00 0.00 0.00 0.00
Al 1.82 1.83 1.82 1.81 1.81 1.84

Fe+3 0.02 0.02 0.02 0.02 0.02 0.02
Mg 0.01 0.00 0.00 0.00 0.00 0.01
Na 0.15 0.15 0.16 0.15 0.14 0.14
K 0.00 - 0.00 0.00 0.00 0.00
Ca 0.86 0.87 0.88 0.85 0.86 0.89
Or % 0.06 0.17 0.11 0.06 - 0.12
Ab % 15.09 15.01 15.10 15.29 14.12 13.68
An % 84.85 84.82 84.78 84.65 85.88 86.20
*FeOT expressed as FeO; b.d.l: below detection limit

Plutonic
Ol-gabbroCumulated gabbro
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Table C5_11.

Sample 08-VC-23 08-VC-24 09-LV-8B 09-LV-8A 09-LV-8A 09-LV-8B 09-LV-8B
Rock type Cumulate gabbro
Unit
Mineral

Classification

Major elements (wt%)

SiO2 52.41 52.87 53.14 54.90 54.83 55.29 55.47

TiO2 0.56 0.33 0.35 0.19 0.11 0.23 0.22

Al2O3 2.36 2.15 2.28 1.08 0.66 1.36 1.40

Cr2O3 0.18 0.12 0.22 0.28 0.26 0.13 0.15

V2O3 0.03 0.04 0.07 0.05 0.03 0.04 0.05

FeOT* 5.58 6.75 5.88 4.05 4.38 12.34 12.20
MnO 0.19 0.15 0.21 0.15 0.12 0.28 0.30
MgO 16.99 17.65 17.07 16.46 16.43 30.10 29.84
CaO 21.70 21.04 20.88 23.94 24.24 1.51 1.47

Na2O 0.26 0.19 0.21 0.18 0.22 0.03 b.d.l

Total 100.28 101.30 100.33 101.30 101.34 101.33 101.14
Formula based  6 oxygens
Si 1.91 1.91 1.94 1.98 1.98 1.93 1.95
Al 0.10 0.09 0.10 0.05 0.03 0.06 0.06

Fe3+ 0.06 0.08 0.01 0.00 0.01 0.06 0.03
Ti 0.02 0.01 0.01 0.01 0.00 0.01 0.01
Cr 0.01 0.00 0.01 0.01 0.01 0.00 0.00
V 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.92 0.95 0.93 0.89 0.89 1.57 1.56
Mn 0.01 0.00 0.01 0.00 0.00 0.01 0.01

Fe2+ 0.11 0.12 0.17 0.12 0.12 0.30 0.32
Ca 0.85 0.81 0.82 0.93 0.94 0.06 0.06
Na 0.02 0.01 0.01 0.01 0.02 0.00 -
Wo % 43.53 41.27 42.28 47.76 47.89 2.84 2.79
En % 47.43 48.17 48.09 45.69 45.17 78.66 78.72
Fs % 9.04 10.57 9.63 6.55 6.94 18.50 18.50
*FeOT expressed as FeO; b.d.l: below detection limit

Cumulate Ol-gabbro
Plutonic

Augite
Clinopyroxene

Diopside Enstatite
Orthopyroxene
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Table C5_12.

Figure. C5_14

1030507090 Fe3+

Hematites 
Maghemite

Ti4+ Rutile, 
(anatase, brookite)

Fe2+

Fe2TiO4
Ulvospinel

FeTiO3
Ilmenite

Fe2+Fe3+
2O4

Magnetite

FeTi2O5
Ferro-

pseudobrookite

Sample 08-SCB-34-D3-1 08-SCB-34-D3-1 08-SCB-34-D3-1 08-SCB-34-D3-1 08-SCB-34-D3-1
Rock type
Unit
Mineral

Major elements (wt%)

SiO2 38.77 38.71 39.64 39.51 39.45

TiO2 0.09 0.02 b.d.l b.d.l 0.01

Al2O3 b.d.l 0.03 b.d.l 0.01 0.01

Cr2O3 b.d.l 0.06 0.01 0.01 b.d.l

V2O3 b.d.l b.d.l b.d.l 0.02 b.d.l

FeO* 17.40 17.40 16.94 17.19 17.28
MnO 0.26 0.24 0.27 0.23 0.26
ZnO 0.04 b.d.l b.d.l 0.01 b.d.l
MgO 42.23 42.30 43.12 43.44 44.25
NiO 0.08 0.14 0.15 0.15 0.16
CaO 0.12 0.11 b.d.l b.d.l b.d.l
Total 99.00 99.01 100.13 100.57 101.41

Si 0.99 0.99 1.00 1.00 0.98
Ti 0.00 0.00 - - 0.00
Al - 0.00 - 0.00 -
Cr - - - 0.00 -
V - - - 0.00 -

Fe+3 0.01 0.01 0.00 0.01 0.03

Fe+2 0.36 0.36 0.36 0.36 0.33
Mn 0.01 0.01 0.01 0.00 0.01
Zn 0.00 - - 0.00 -
Mg 1.62 1.62 1.63 1.63 1.65
Ni 0.00 0.00 0.00 0.00 0.00
Ca 0.00 0.00 - - -
Fo 0.82 0.82 0.82 0.82 0.83

Cumulate Ol-gabbro
Plutonic

*FeOT expressed as FeO, Fo=Mg/(Mg+Fe+2); b.d.l: below detection limit.

Formula based 4 oxygens

Olivine
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Table C5_13.

Sample
Rock type
Unit
Mineral

SiO2 0.79 2.08 1.60
TiO2 b.d.l 0.00 b.d.l
Al2O3 b.d.l b.d.l 0.01
Cr2O3 b.d.l 0.01 0.02
V2O3 b.d.l b.d.l b.d.l
FeOT* 96.70 96.33 96.78
MnO 0.01 0.01 0.01
ZnO 0.02 0.01 0.04
MgO 1.80 1.56 2.27
NiO 0.02 0.01 0.03
Co 0.18 0.15 0.15
Total 99.52 100.16 100.91
Formula based 3 oFormula based  4 oxygens 
Si 0.03 0.07 0.06
Ti - 0.00 -
Al 0.00 - 0.00
Cr 0.00 0.00 0.00
Fe3+ 1.94 1.85 1.89
Fe2+ 0.93 0.99 0.93
V - - -
Mn 0.00 0.00 0.00
Mg 0.10 0.08 0.12
Zn 0.00 0.00 0.00
Ni 0.00 0.00 0.00
Cr# 0.49 1.00 0.50
Mg# 0.09 0.08 0.11
Fe 3+ # 1.00 1.00 1.00
*FeOT expressed as FeO; b.d.l: below detection limit

Plutonic

08-SCB-34-D3-1
Cumulate Ol-gabbro

Magnetite
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Table C5_14. 
Sample 09-LV-8B 09-LV-8B 09-LV-8B 09-LV-8B 09-LV-8A 09-LV-8A 09-LV-8A
Rock type
Unit
Amphibole Type Amp 1 Amp 1 Amp 1 Amp 1 Amp 2 Amp 3 Amp 3
Textural position Cpx replacement

Classification Pg Mg-Hbl Pg Mg-Hbl Mg-Hbl Tr Mg-Hbl

Major elements (wt%)
SiO2 45.71 45.45 45.52 45.75 50.20 57.49 52.79
TiO2 2.07 2.33 2.38 2.41 0.80 0.01 0.05
Al2O3 10.16 10.15 10.46 10.40 7.79 0.50 4.30
Cr2O3 0.39 0.45 0.38 0.42 0.31 0.02 0.00
V2O3 0.27 0.26 0.25 0.27 0.10 b.d.l b.d.l
FeOT* 9.34 9.45 9.24 9.30 7.39 2.80 5.70
MnO 0.15 0.11 0.10 0.12 0.10 0.09 0.09
ZnO 0.03 0.05 0.01 0.00 0.05 b.d.l b.d.l
MgO 16.35 16.31 16.28 16.28 18.50 22.98 20.96
NiO 0.05 0.07 0.04 0.03 0.03 0.07 0.02
CaO 11.23 11.33 11.20 11.21 12.44 13.03 12.25
Na2O 2.58 2.18 2.49 2.31 1.42 0.09 0.73
K2O 0.31 0.34 0.31 0.34 0.00 0.01 0.04
F 0.00 0.19 0.10 0.12 0.00 0.03 0.13
Cl b.d.l b.d.l b.d.l b.d.l b.d.l 0.00 0.04
Total 98.64 98.67 98.76 98.96 99.12 97.10 97.09
Formula based  23 oxygens
SiT 6.51 6.48 6.47 6.49 6.97 7.92 7.36
AlT 1.49 1.52 1.53 1.51 1.03 0.08 0.64
AlC 0.21 0.18 0.23 0.23 0.25 0.00 0.07
TiC 0.22 0.25 0.25 0.26 0.08 0.00 0.01
CrC 0.04 0.05 0.04 0.05 0.03 0.00 0.00
Fe3+

C 0.32 0.36 0.32 0.33 0.33 0.06 0.48
Mg C 3.47 3.47 3.45 3.44 3.83 4.72 4.36
Ni C 0.01 0.01 0.00 0.00 0.00 0.01 0.00
Zn C 0.00 0.01 0.00 0.00 0.01 - -
Fe2+

C 0.72 0.67 0.70 0.69 0.47 0.21 0.09
Fe2+

B 0.07 0.09 0.08 0.08 0.06 0.06 0.10
Mn B 0.02 0.01 0.01 0.01 0.01 0.01 0.01
Ca B 1.71 1.73 1.71 1.70 1.85 1.92 1.83
Na B 0.20 0.17 0.20 0.20 0.08 0.01 0.06
Na A 0.52 0.44 0.49 0.43 0.30 0.01 0.14
K A 0.06 0.06 0.06 0.06 0.00 0.00 0.01
A-vacancy 0.43 0.50 0.46 0.50 0.70 0.98 0.86
*FeOT expressed as FeO; b.d.l: below detection limit

Plutonic
Cumulate Ol-gabbro

Core Rim Matrix
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Table C5_15.

Sample 09-LV-8A 09-LV-8A 09-LV-8A 09-LV-8A
Rock type
Unit
Mineral

Major elements (wt%)
SiO2 34.48 29.46 29.92 29.85
TiO2 b.d.l b.d.l 0.01 b.d.l
Al2O3 16.25 22.12 21.08 21.40
Cr2O3 0.01 b.d.l b.d.l 0.02
FeOT* 7.69 6.97 6.98 6.78
MnO 0.12 0.06 0.05 0.02
MgO 27.90 28.07 28.72 28.98
NiO 0.22 0.08 0.08 0.08
CaO 0.49 0.02 0.02 0.06
F 0.05 0.09 0.07 0.05
Total 87.22 86.85 86.92 87.25
Formula based  28 oxygens
SiT 6.59 5.66 5.74 5.70
AlT 1.41 2.34 2.26 2.30
AlM 2.24 2.66 2.51 2.52
TiM - - 0.00 -
CrM 0.00 - - 0.00
MgM 7.94 8.03 8.22 8.25
Fe2+

M 1.23 1.12 1.12 1.08
MnM 0.02 0.01 0.01 0.00
NiM 0.03 0.01 0.01 0.01
CaM 0.10 0.00 0.00 0.01
F 0.03 0.05 0.04 0.03
Mg# 0.87 0.88 0.88 0.88

*FeOT expressed as FeO; b.d.l: below detection limit; Mg#=(Fe/Fe+Mg)

Cumulate gabbro
Plutonic
Chlorite



Table C5_16.

Sample 08-SCB-34-D3-1 08-SCB-34-D3-1 08-SCB-34-D3-1 08-SCB-34-D3-1
Rock type
Unit
Mineral

Major elements (wt%)
SiO2 43.14 42.98 41.40 43.44
TiO2 0.01 b.d.l 0.01 0.00
Al2O3 0.02 0.28 0.97 0.04
Cr2O3 0.01 0.01 0.01 0.02
V2O3 b.d.l b.d.l b.d.l b.d.l
FeO* 3.45 2.46 5.25 1.65
MnO 0.03 0.01 0.03 0.01
ZnO b.d.l b.d.l b.d.l b.d.l
MgO 39.46 40.53 39.97 40.96
NiO 0.01 0.02 0.02 0.04
CaO 0.03 0.02 0.03 0.01
Na2O 0.01 0.01 0.02 0.01
K2O 0.03 0.02 0.02 0.01
Cl 0.16 0.12 0.12 0.07
Total 86.37 86.46 87.83 86.28
Formula based 14 oxygens
Si 4.08 4.04 3.90 4.07
Ti 0.00 0.00 0.00 0.00
Al 0.00 0.03 0.11 0.00
Cr 0.00 0.00 0.00 0.00
V - - - -
Fe+2 0.27 0.19 0.41 0.13
Mn 0.00 0.00 0.00 0.00
Zn - - - -
Mg 5.56 5.68 5.61 5.72
Ni 0.00 0.00 0.00 0.00
Ca 0.00 0.00 0.00 0.00
Na 0.00 0.00 0.00 0.00
K 0.00 0.00 0.00 0.00
Cl 0.03 0.02 0.02 0.01
Mg# 0.95 0.97 0.93 0.98
Mg+Fe+Mn+Ni 5.83 5.87 6.03 5.85

Cumulate Ol-Gabbro
Plutonic

*FeOT expressed as FeO, Mg#=Mg/(Mg+Fe2+);  b.d.l: below detection limit.

Serpentine
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Table C5_17.

Sample 09-LV-8B 09-LV-8B 09-LV-8B
Rock type
Unit
Mineral

Major elements (wt%)
SiO2 39.63 40.83 40.25
TiO2 0.05 0.01 b.d.l
Al2O3 29.71 33.06 32.27
Cr2O3 0.00 b.d.l b.d.l
V2O3 b.d.l 0.03 0.03
FeOT* 4.75 0.32 1.80
MnO 0.04 0.03 0.05
ZnO 0.01 b.d.l b.d.l
MgO b.d.l 0.03 b.d.l
NiO 0.02 0.00 b.d.l
CaO 23.89 24.08 24.10
SrO 0.09 b.d.l 0.07
BaO b.d.l 0.02 b.d.l
Na2O 0.02 0.19 0.01
K2O b.d.l b.d.l b.d.l
Total 98.20 98.60 98.58
Formula based 12.5 oxygens
SiT 3.03 3.06 3.04
AlT - - -
AlM1 1.00 1.00 1.00
AlM2 1.00 1.00 1.00
AlM3 0.68 0.92 0.87
Fe3+

M3 0.30 0.02 0.11
MnM3 0.00 0.00 0.00
Fe2+

M3 0.00 0.00 0.00
CrM3 0.00 0.00 0.00
VM3 0.00 0.00 0.00
ZnM3 0.00 0.00 0.00
Mg M3 0.00 0.00 0.00
Ti M3 0.00 0.00 0.00
Ca A1 1.00 1.00 1.00
Ca A2 0.96 0.94 0.95
Sr A2 0.00 0.00 0.00
Ba A2 0.00 0.00 0.00
Na A2 0.00 0.03 0.00
K A2 0.00 0.00 0.00

*FeOT expressed as FeO; b.d.l: below detection limit; n.a: not analyzed

Epidote

Cumulate Ol-gabbro
Plutonic
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Table C5_18.

Sample 09-LV-8A 09-LV-8A 09-LV-8A 09-LV-8A 09-LV-8A
Rock type
Unit
Mineral

Major elements (wt%)
SiO2 44.56 44.27 44.45 44.44 44.29
TiO2 b.d.l 0.03 0.05 0.01 0.03
Al2O3 24.17 24.27 23.97 23.93 24.46
FeOT* 0.09 0.09 0.11 0.18 0.09
MnO 0.01 b.d.l 0.01 0.02 b.d.l
MgO b.d.l b.d.l b.d.l b.d.l 0.03
CaO 26.80 26.66 26.47 26.83 26.88
Na2O 0.04 0.01 0.10 0.04 0.04
K2O 0.01 b.d.l 0.01 b.d.l 0.01
Total 95.68 95.33 95.17 95.45 95.82
Formula based  11 oxygens
SiT 3.05 3.04 3.06 3.05 3.03
AlT 0.95 0.96 0.94 0.95 0.97
AlM 1.00 1.00 1.00 0.99 1.00
Fe3+

M 0.01 0.01 0.01 0.01 0.00
MnA 0.00 - 0.00 0.00 -
MgA - - - - 0.00
CaA 1.96 1.96 1.95 1.97 1.97
NaA 0.01 0.00 0.01 0.01 0.00
KA 0.00 - 0.00 - 0.00

Cumulated Ol-gabbro
Plutonic
Prehnite

*FeOT expressed as FeO; b.d.l: below detection limit
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Table C5_19.

Sample 08-VC-23 08-VC-25 14-SC-3 08-VC-24 09-LV-8A 09-LV-8B 08-SCB-34-D3-1
Latitude  22°19'44.20"N  22°19'44.20"N  22°27'9.60"N  22°19'44.20"N  22°19'44.20"N  22°19'44.20"N  22°19'44.20"N

Longitude  78°17'6.90"W  78°17'6.90"W  79°52'22.20"W  78°17'6.90"W  79°42'53.10"W  79°42'53.10"W  79°42'53.10"W

Unit
Rock type

Major elements (wt%)

SiO2 43.04 47.03 47.46 43.83 43.89 46.85 45.85

TiO2 0.08 0.15 0.12 0.08 0.13 0.22 0.11

Al2O3 19.97 20.56 21.56 24.11 16.01 6.92 16.43

Fe2O3T 6.01 4.42 2.83 2.77 5.65 9.78 5.98

MnO 0.09 0.09 0.06 0.07 0.10 0.16 0.11
MgO 13.38 8.80 7.25 5.89 14.74 17.92 14.01
CaO 10.95 14.59 17.98 15.31 13.72 14.07 15.31

Na2O 0.94 0.75 1.09 1.32 0.63 0.27 0.64

K2O 0.08 0.67 b.d.l 0.46 b.d.l b.d.l b.d.l

P2O5 0.01 0.01 0.01 0.01 0.01 0.02 0.01

LOI 5.45 2.41 1.54 5.35 4.69 3.42 1.44
Total 100.00 99.48 99.90 99.20 99.57 99.63 99.89
Trace elements (ppm)
Li 1.669 12.352 0.383 11.906 6.205 3.552 0.929
Rb 2.224 16.800 0.324 10.671 0.320 0.791 0.277
Cs 0.791 2.415 0.044 1.930 0.091 0.084 0.063
Be b.d.l 0.111 0.039 b.d.l 0.039 0.039 0.032
Sr 237.936 198.067 135.964 572.508 153.449 45.037 102.482
Ba 20.330 54.921 9.102 75.281 13.918 9.046 5.726
Sc 5.431 23.040 41.676 9.001 33.782 62.613 37.635
V 46.822 123.255 117.963 54.880 90.438 181.809 103.637
Cr 149.517 145.941 461.915 119.587 847.186 1556.888 787.055
Co 64.934 49.881 68.067 23.812 52.440 92.645 56.703
Ni 210.678 87.292 86.276 61.097 310.828 318.168 278.937
Cu 8.987 92.922 29.549 21.757 122.234 124.267 68.335
Zn 0.000 11.789 19.091 0.000 29.411 51.471 33.343
Ga 9.466 12.219 10.938 11.332 7.889 6.191 9.007
Total Fe as Fe2O3T; b.d.l: below detection limit

Cumulate Gabbro Cumulate Ol-Gabbro
Plutonic
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Table C5_19.

*

other trace elements.

Sample 08-VC-23 08-VC-24 08-VC-25B 09-LV-8A 09-LV-8B 08-SCB-34-D3-1 14-SC-3
Trace elements (ppm)
Y 1.892 1.968 4.628 3.659 6.957 3.779 3.872
Nb 0.108 0.054 0.196 0.101 0.386 0.076 0.137
Zr 5.5 2.6 7.7 2.072 3 1.943 1.6
Mo 3.263 1.372 3.265 2.227 3.049 1.812 4.919
Sn 0.295 0.193 0.226 0.333 0.406 0.312 0.326
Tl b.d.l 0.016 0.018 0.008 0.02 0.002 0.001
Pb b.d.l b.d.l b.d.l 0.233 0.43 0.23 0.387
U 0.005 0.005 0.003 0.01 0.024 0.013 0.021
Th 0.024 0.012 0.03 0.008 0.175 0.01 0.008
La 0.262 0.223 0.211 0.155 0.289 0.152 0.166
Ce 0.482 0.379 0.641 0.507 0.886 0.43 0.477
Pr 0.112 0.099 0.128 0.096 0.178 0.09 0.096
Nd 0.579 0.499 0.833 0.644 1.115 0.561 0.591
Sm 0.236 0.223 0.388 0.317 0.536 0.276 0.280
Eu 0.189 0.198 0.233 0.233 0.261 0.21 0.223
Gd 0.343 0.362 0.597 0.487 0.887 0.486 0.496
Tb 0.05 0.056 0.112 0.086 0.163 0.089 0.091
Dy 0.362 0.388 0.788 0.581 1.111 0.607 0.609
Ho 0.087 0.083 0.167 0.134 0.253 0.14 0.143
Er 0.226 0.217 0.472 0.36 0.698 0.369 0.393
Tm 0.032 0.034 0.068 0.056 0.109 0.059 0.062
Yb 0.211 0.218 0.379 0.329 0.656 0.341 0.363
Lu 0.032 0.03 0.053 0.05 0.098 0.053 0.056
Hf 0.089 0.08 0.182 0.01 0.05 0.01 0.01



135

Figure. C5_17 

Table C5_20. 

0.
1

1
10

10
0

Sa
m

pl
e/

C
1

La
Ce

Pr
Nd

Sm
Eu

Gd
Tb

Dy
Ho

Er
Tm

Yb
Lu

NMORB

0.
01

0.
1

1
10

10
0

Sa
m

pl
e/

N
-M

O
R

B

Th
Nb

La
Ce

Pr
Nd

Zr
Ti

Gd
Tb

Dy
Ho

Er
Tm

Yb

BA

Sample 08-VC-25 09-LV-8B 08-SCB-34-D3-1 14-SC-3
Unit

Sr (ppm) 223.340 45.020 102.439 135.910
Nd (ppm) 0.553 1.115 0.561 0.591
87Sr/86Sr 0.70346 0.70337 0.70303 0.70330
87Sr/86Sr error 0.0040 0.0020 0.0030 0.0010
147Sm/144Nd 0.2927 0.2904 0.2975 0.2863
143Nd/144Nd 0.51277 0.51300 0.51293 0.51290
143Nd/144Nd error 0.0050 0.0040 0.0060 0.0040
87Sr/86Sr t 0.70334 0.70328 0.70301 0.70328
143Nd/144Ndt 0.51253 0.51276 0.51268 0.51266

Plutonic

T= 125Ma; Eclogitic metamorphic peak event in Santa Clara serpentinitic mélange that 
indicates pre-Aptian subduction (125Ma, García-Casco et al., 2002)
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Figure. C5_20 TiO2
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Figure. C5_21
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*

Figure. C5_22
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Figure. C5_23
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Figure. C5_24 2 2 
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Figure. C6_1

2

22
°2

0'
0"

N
22

°3
0'

0"
N

79°50'0"W80°0'0"W 79°40'0"W

22°20'0"N

79°40'0"W79°50'0"W80°0'0"W

0 6 Km

 08-VC-31
 09-LV-11A
 15-LV-1B
 15-LV-1C
 15-LV-1E   15-LV-1H
 15-LV-1I

Bahamas platform 
Placetas platform 
Synorogenic Basin

Volcanic arc (Albian-Camp.)

Bodies of Villa Clara  serpentinitic Mélange
North American margin

Neogene (post orogenic)

Villa Clara serpentinitic matrix
Granite 

Unconformity
Thrust

Fault

Area of abundant subduction HP related blocks

Ophiolite crustal section 
Atg-serpentinite
dolomite-bearing 
Atg-serpentinite

Samples



152

tectonic nature.

Figure. C6_2
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2 2

. .

Raman spectra (Fig. . Chromian spinel was completely transformed into ferrian chromite, magnetite 

and chlorite. Chlorite also appears dispersed in the matrix.

0.5 mm in length) intergrown with chlorite and dispersed euhedral crystals of tremolite that are 0.5 to 1 
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Figure. C6_3.
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Table C6_1.
Sample
Rock type
Vein domains
Mineral

Major elements (wt%)
SiO2 42.44 43.75 42.62 42.49 43.26 43.07
TiO2 0.02 b.d.l b.d.l b.d.l b.d.l 0.02
Al2O3 2.25 1.17 2.19 1.53 0.53 0.89
Cr2O3 0.89 0.16 0.50 0.42 0.14 0.22
FeOT

* 2.74 2.07 7.05 6.59 6.17 6.14
MnO 0.06 0.09 0.15 0.21 0.11 0.08
MgO 38.65 39.65 35.65 35.77 36.63 36.46
NiO 0.20 0.19 0.25 0.31 0.19 0.19
CaO b.d.l b.d.l 0.01 b.d.l b.d.l 0.01
Na2O 0.03 b.d.l b.d.l 0.03 b.d.l b.d.l
K2O b.d.l b.d.l 0.01 b.d.l 0.01 0.01
Total 87.28 87.08 88.43 87.35 87.04 87.09
Formula based 14 oxygens
Si 3.96 4.06 4.00 4.03 4.10 4.08
Ti 0.00 - - - - 0.00
Al 0.25 0.13 0.24 0.17 0.06 0.10
Cr 0.07 0.01 0.04 0.03 0.01 0.02
Fe2+ 0.21 0.16 0.55 0.52 0.49 0.49
Mn 0.00 0.01 0.01 0.02 0.01 0.01
Mg 5.37 5.49 4.99 5.06 5.18 5.15
Ni 0.02 0.01 0.02 0.02 0.01 0.01
Ca - - 0.00 - - 0.00
Na 0.01 - - 0.01 - -

K - - 0.00 - 0.00 0.00
Mg#** 0.96 0.97 0.90 0.91 0.91 0.91
Mg+Fe+Mn+Ni 5.61 5.67 5.57 5.63 5.69 5.66
b.d.l= below detection limit. *FeOT= total iron as FeO. **Mg#= [Mg/(Mg+Fe2+)]

Serpentine Serpentine Serpentine

08-VC-31 08-VC-3109-LV-11A
dolomite-bearing Atg-serpentinite

Atg + Chl + Tr Chl + TrNone
Atg-serpentinite
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Figure C6_5.
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Table C6_2.

Sample
Rock type
Vein domains
Mineral

SiO2 33.67 33.37 34.61 34.63 33.98 34.58 33.43 34.03
TiO2 b.d.l b.d.l 0.01 0.04 b.d.l b.d.l b.d.l b.d.l
Al2O3 11.67 11.67 14.14 14.11 14.32 14.39 13.92 13.77
Cr2O3 4.66 4.85 0.40 0.98 0.28 0.45 0.40 0.31
FeOT

* 5.83 5.78 6.11 6.14 6.02 5.97 5.97 5.88
MnO 0.07 0.04 0.06 0.05 0.05 0.09 0.03 0.06
MgO 32.25 32.56 32.69 32.77 33.50 33.51 31.59 31.28
NiO 0.22 0.28 0.35 0.31 0.32 0.34 0.26 0.28
CaO b.d.l 0.01 0.02 0.02 0.01 0.04 0.03 0.22
Na2O b.d.l b.d.l 0.01 0.02 0.05 0.02 0.01 0.02
K2O b.d.l b.d.l b.d.l b.d.l b.d.l b.d.l 0.01 0.02
Total 88.37 88.56 88.40 89.07 88.53 89.39 85.64 85.86

Si 6.43 6.37 6.51 6.47 6.39 6.43 6.49 6.58
Ti - - 0.00 0.01 - - - -
Al 2.63 2.62 3.13 3.11 3.17 3.16 3.18 3.14
Cr 0.70 0.73 0.06 0.15 0.04 0.07 0.06 0.05
Fe2+ 0.93 0.92 0.96 0.96 0.95 0.93 0.97 0.95
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01
Mg 9.18 9.26 9.16 9.13 9.39 9.29 9.14 9.01
Ni 0.03 0.04 0.05 0.05 0.05 0.05 0.04 0.04
Ca - 0.00 0.00 0.00 0.00 0.01 0.01 0.05
Na - - 0.00 0.01 0.02 0.01 0.01 0.01
K - - - - - - 0.00 0.00
Mg#** 0.91 0.91 0.91 0.90 0.91 0.91 0.90 0.90
b.d.l= below detection limit. *FeOT= total iron as FeO. **Mg#= [Mg/(Mg+Fe2+)]

Major elements (wt%)

Formula based on 28 oxygens

None Atg + Chl + Tr Chl + Tr Tr-Vein
Chlorite Chlorite Chlorite Chlorite

08-VC-31 08-VC-31 08-VC-31 08-VC-31
Atg-Serpentinite



Figure C6_6 
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Figure C6_7
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Figure C6_8 
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Table C6_3.

Sample
Rock type
Vein domains
Mineral

SiO2 58.27 57.55 58.64 57.55 56.15 57.88
TiO2 0.03 0.03 0.03 0.03 0.03 b.d.l

Al2O3 0.09 0.14 0.12 0.18 0.37 0.05
Cr2O3 0.03 0.01 0.01 0.10 0.55 0.02
FeOT

* 2.88 2.98 2.80 3.17 3.84 2.61
MnO 0.09 0.09 0.11 0.11 0.16 0.08
MgO 22.80 22.44 23.44 22.31 21.21 22.64
NiO 0.06 0.10 0.10 0.10 0.07 0.09
CaO 12.83 12.72 13.14 12.62 12.24 13.19
Na2O 0.66 0.72 0.37 0.70 0.86 0.30
K2O 0.08 0.16 0.03 0.12 0.13 0.05
Sum 97.82 97.03 98.79 97.14 95.72 96.99

SiT 7.99 7.98 7.96 7.97 7.94 8.00
AlT 0.01 0.02 0.02 0.03 0.06 0.00
AlC 0.00 0.00 0.00 0.00 0.00 0.01
TiC 0.00 0.00 0.00 0.00 0.00 -
CrC 0.00 0.00 0.00 0.01 0.06 0.00
Fe3+

C 0.01 0.00 0.00 0.02 0.00 0.00
MgC 4.66 4.64 4.74 4.61 4.47 4.66
NiC 0.01 0.01 0.01 0.01 0.01 0.01
Fe2+

C 0.31 0.35 0.24 0.35 0.45 0.30
MnC 0.00 0.00 0.00 0.00 0.00 0.01
Fe2+

B 0.00 0.00 0.08 0.00 0.00 0.00
MnB 0.01 0.01 0.01 0.01 0.02 0.00
CaB 1.88 1.89 1.91 1.87 1.85 1.95
NaB 0.10 0.10 0.00 0.11 0.13 0.05
CaA 0.00 0.00 0.00 0.00 0.00 0.00
NaA 0.07 0.09 0.10 0.08 0.10 0.03
KA 0.01 0.03 0.01 0.02 0.02 0.01
   b.d.l= below detection limit. *FeOT= total iron as FeO. 

Formula based 23 oxygens

Atg-serpentinite
08-VC-31

Major elements (wt%)

Atg + Chl + Tr Chl + Tr Tr-vein
TremoliteTremoliteTremolite



Figure C6_9
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Figure C6_10 
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Table C6_4. 

Sample
Rock type
Vein domains
Mineral

SiO2 b.d.l b.d.l 0.04 0.28 0.03 0.06
TiO2 0.20 0.20 0.15 1.15 0.90 1.82
Al2O3 - - - 0.32 0.34 0.20
Cr2O3 0.76 0.95 0.88 48.50 50.43 41.71
V2O3 0.06 0.06 0.06 - - -
FeOT 90.47 88.83 89.95 41.68 40.95 47.98
MnO 0.21 0.30 0.10 2.02 2.36 2.59
ZnO 0.11 0.06 0.05 - - -
MgO 0.71 0.76 0.35 0.61 0.61 0.53
NiO 0.85 0.90 0.69 0.09 0.08 0.13
CaO b.d.l b.d.l b.d.l 0.01 b.d.l b.d.l

Total 93.37 92.06 92.27 94.67 95.70 95.02

Si 0.00 0.00 0.00 0.01 0.00 0.00
Ti 0.01 0.01 0.00 0.03 0.03 0.05
Al - - - 0.01 0.02 0.01
Cr 0.02 0.03 0.03 1.49 1.53 1.27
V 0.00 0.00 0.00 - - -

Mn 0.01 0.01 0.00 0.07 0.08 0.08
Zn 0.00 0.00 0.00 - - -

Mg 0.04 0.04 0.02 0.04 0.04 0.03
Ni 0.03 0.03 0.02 0.00 0.00 0.00
Fe3+ 1.96 1.96 1.96 0.41 0.40 0.61
Fe2+ 0.93 0.92 0.96 0.94 0.91 0.94
Mg# 0.04 0.05 0.02 0.04 0.04 0.03
Cr# - - - 0.99 0.99 0.99
Fe3+# - - - 0.21 0.21 0.32
FeOT= total iron as FeO. Mg#= [Mg/ (Mg + Fe2+)]. Cr#= [Cr/ (Cr + Al)]. Fe3+#= [Fe3+/ (Fe3+ + Cr + Al)]. b.d.l= 
below detection limit.

08-VC-3109-LV-11A

Magnetite Ferrian-chromite

Major elements (wt%)

Formula based 4 oxygens

None Atg + Chl + Tr
dolomite-bearing Atg-serpentinite Atg-serpentinite



Table C6_5. 

2 2O 2

2 2O 2

2 

2

2

2

2O

Sample
Rock type
Mineral

Major elements (wt%)
FeOT 0.22 1.14 1.25 0.60 0.91
MnO 0.16 0.95 1.07 0.54 0.83
MgO 18.53 18.76 19.06 18.62 19.24
CaO 33.98 31.82 31.58 32.61 31.12
SrO 0.12 0.03 b.d.l. 0.08 0.03
Na2O 0.01 0.01 b.d.l. 0.05 0.03
C 12.88 12.76 12.83 12.74 12.80
Total 100.22 99.45 99.99 99.19 99.06
Formula based 2 cations
Mn 0.00 0.03 0.03 0.01 0.02
Mg 0.86 0.88 0.89 0.87 0.89
Ca 1.13 1.07 1.05 1.10 1.06
Sr 0.00 0.00 - 0.00 0.00
Na 0.00 0.00 - 0.00 0.00
C 2.00 2.00 2.00 2.00 2.00
Fe3+ 0.01 0.03 0.03 0.02 0.02

Dolomite
dolomite-bearing Atg-serpentinite

09-LV-11A

 FeOT= total iron as FeO. All Fe cation calculated as Fe3+.  b.d.l.= below detection limit.
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Table C6_6.

Sample 09-LV-11A 15-LV-1I 15-LV-1C 15-LV-1B 15-LV-1E 15-LV-1H
Rock type Atg + Chl + Tr Chl + Tr Tr vein

Major elements (wt%)
SiO2 39.28 40.21 39.89 43.26 41.6 41.21 46.42 51.97 57.65
TiO2 0.04 0.03 0.03 0.02 0.03 0.03 0.02 0.02 0.03
Al2O3 1.76 1.04 1.43 0.54 1.73 2.33 3.73 3.63 0.72
Fe2O3T

* 8.02 7.11 7.96 6.79 7.98 7.6 6.02 4.19 3.44
MnO 0.12 0.109 0.132 0.125 0.121 0.115 0.12 0.1 0.1
MgO 37.31 38.24 36.87 36.97 36.32 36.32 30.52 24.99 22.54
CaO 0.71 0.49 0.91 0.02 0.03 0.01 4.36 9.33 11.9
Na2O b.d.l b.d.l b.d.l b.d.l b.d.l b.d.l b.d.l 0.51 0.48
K2O b.d.l b.d.l b.d.l b.d.l b.d.l b.d.l 0.02 0.14 0.15
P2O5 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01
LOI 12.16 12.09 12.01 11.58 11.45 11.71 8.09 4.63 2.44
Total 99.41 99.33 99.24 99.33 99.27 99.34 99.31 99.52 99.46
Trace elements (ppm)
Li 0.07 0.044 0.074 0.647 0.105 0.133 0.16 0.11 0.16
Be 0.03 0.016 0.023 0.015 0.019 0.02 0.69 1.11 2.46
Co 95.2 67.9 96.5 89.9 78.0 80.2 72.4 59.8 40.9
Ni 1887 1433 2037 1927 2033 2361 1489 1389 813

Zn 29.6 40.2 40.9 34.8 55.4 61.3 44.8 29.3 21.2

Cr 1946 2532 2259 1477 2371 2733 1610 1170 715

Cu 8.01 11.93 28.38 68.87 14.68 12.62 2.42 72.30 7.38
Rb 0.15 0.57 0.36 1.08 0.43 0.40 0.71 0.91 3.22

Sr 47.72 6.65 11.30 85.18 0.79 1.00 20.49 35.45 39.53

Y 0.83 0.43 0.93 2.00 0.73 0.73 1.37 1.32 4.32

Zr§ 6.8 b.d.l b.d.l b.d.l b.d.l b.d.l 5.1 3.6 3.7

Nb 0.06 0.10 0.07 0.06 0.07 0.10 0.04 0.08 0.34
Cs 0.01 0.02 0.02 0.03 0.03 0.03 0.03 0.06 0.02
Ba 10.83 1.10 4.21 4.45 1.19 1.03 2.07 2.22 1.37
La 0.026 0.067 0.048 0.435 0.267 0.237 0.037 0.050 0.149
Ce 0.072 0.103 0.082 0.381 0.361 0.381 0.112 0.193 0.499
Pr 0.012 0.014 0.011 0.077 0.064 0.064 0.034 0.047 0.119
Nd 0.061 0.069 0.055 0.312 0.302 0.299 0.211 0.386 0.745
Sm 0.025 0.024 0.036 0.099 0.084 0.085 0.085 0.154 0.301
Eu 0.012 0.006 0.011 0.041 0.024 0.026 0.015 0.022 0.074
Gd 0.074 0.035 0.073 0.144 0.106 0.107 0.134 0.152 0.413
Tb 0.013 0.007 0.015 0.029 0.019 0.019 0.024 0.031 0.076
Dy 0.118 0.058 0.128 0.226 0.130 0.132 0.166 0.198 0.539
Ho 0.030 0.015 0.035 0.058 0.029 0.029 0.043 0.044 0.135
Er 0.095 0.043 0.105 0.177 0.082 0.085 0.118 0.119 0.417
Tm 0.018 0.008 0.020 0.029 0.015 0.015 0.024 0.023 0.083
Yb 0.102 0.057 0.150 0.195 0.105 0.100 0.124 0.131 0.555
Lu 0.017 0.011 0.026 0.029 0.019 0.020 0.021 0.022 0.108
Hf 0.010 0.148 0.129 0.045 0.114 0.187 b.d.l 0.059 0.121
Pb 0.328 0.733 0.603 2.364 0.721 0.423 0.248 0.502 0.473
*Fe2O3T= total iron as Fe2O3.
§Zr= Zr is analyzed by FRX.
b.d.l.=below detection limit.

08-VC-31
Dolomite-bearing Atg-serpentinite Atg-serpentinite



Table C6_6.

*

(La
*

*

Sample 09-LV-11A 15-LV-1I 15-LV-1C 15-LV-1B 15-LV-1E 15-LV-1H
Rock type Atg + Chl + Tr Chl + Tr Tr vein

Th 0.013 0.036 0.029 0.029 0.037 0.044 0.011 0.093 0.479
U 0.013 0.008 0.005 0.085 0.013 0.009 0.008 0.011 0.024
V 41.2 32.8 52.1 15.8 53.9 50.6 32.1 34.7 22.1
Ga 1.533 1.643 1.696 1.070 1.916 2.329 4.246 4.719 0.703
Mo 1.09 0.06 0.11 0.49 0.35 0.08 0.10 0.08 0.10
Sc 9.25 7.24 10.35 2.76 12.73 12.31 3.29 2.38 3.50
Sn 0.22 b.d.l 0.01 0.82 b.d.l b.d.l 0.65 0.42 0.64
Tl b.d.l 0.004 0.004 0.005 0.003 0.004 b.d.l 0.005 0.007
87Sr/86Sr 0.70456 - - - - - - 0.70507 0.70502
87Sr/86Sr (2s int. Error %) 0.002 - - - - - - 0.003 0.002
87Sr/86Sr t 0.70448 - - - - - - 0.70494 0.70460
147Sm/144Nd 0.2601 - - - - - - 0.2402 0.2445
143Nd/144Nd 0.51267 - - - - - - 0.51262 0.51262
143Nd/144Nd (2s int. Error %) 0.005 - - - - - - 0.004 0.003
143Nd/144Nd t 0.51246 - - - - - - 0.51242 0.51240
Sr and Nd isotopic ratios are age corrected in all samples to eclogitic peak event in serpentinitic mélange in central Cuba, that indicates subduction 
at c. 125Ma (Garcia-Casco et al., 2002, 2006).

08-VC-31
Dolomite-bearing Atg-serpentinite Atg-serpentinite



Figure. C6_12 
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vein show quite restricted ranges of 
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Figure. C6_14
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Figure. C6_15
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Figure. C6_16
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Figure. C7_1
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Figure. C7_2 2 2O3
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Figure. C7_3 
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Figure. C7_4 143 144Nd Sr
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Figure C7_5
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Figure C7_6
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