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Ligurian peridotites 13—15, 23
Ligurian Tethys 2, 11
ophiolite sequences 12
Okhotsk—Chukotka Volcanic Belt (OCVB) 57-8, 79
olivine melanephelinites 3, 57-81
olivines
alkaline mafic lavas 125, 126, 129-30, 135, 143
Avacha peridotite xenoliths 38, 39, 40, 41, 43, 44, 48,
51
Deves, Massif Central 180, 181, 188
Gataia lamproite 83, 85, 86, 87, 88, 90, 94-5
Gharyan lherzolite xenoliths 253, 254-5, 273
Hyblean Plateau upper mantle 197, 199, 200, 202
Jabel El Arab mantle 6, 223, 225, 227-9, 239, 242,
244
La Palma Basal Complex 1567, 158, 163, 166, 168
monomineral thermobarometry 337
NVL (Antarctica) 7, 279, 284, 287, 289, 292, 295,
298-9, 300

Scottish peridotite xenoliths 305-6, 307-9
Viliga peridotite xenoliths 3, 57, 59, 60, 62, 74
ophiolitic peridotites 2, 11, 12, 13, 25, 29
orthopyroxenes
alkaline mafic lavas 126, 129, 130, 132, 134,
143, 144
Avacha peridotite xenoliths 2, 37, 38, 39, 40—1, 42,
44, 46, 49, 50-1, 52
Deves, Massif Central 180, 181, 188
Gharyan lherzolite xenoliths 253, 255, 264, 270, 273
Hyblean Plateau upper mantle 197, 199-201, 203-4,
205, 213
Jabel El Arab mantle xenoliths 225, 227, 229
monomineral thermobarometry 336, 3401
NVL mantle xenoliths 296, 300, 301
Scottish peridotite xenoliths 305, 309, 310, 312,
320-3
SCS altered xenoliths 104, 112, 117
Viliga peridotite xenoliths 59, 60, 61, 63
Yakutian kimberlite pipes 338
oxygen fugacities
alkaline mafic lavas 135, 147
Avacha peridotite xenoliths 35, 47, 50
Hyblean Plateau upper mantle 197, 208-10, 216, 219
NVL experimental metasomatism 282
oxygen isotope compositions
Deves, Massif Central 177, 187, 190, 192-3
La Palma Basal Complex 4-5, 155-6, 160, 166, 167,
168, 172
primary compositions 169-72
secondary alteration 166—9
methods 159, 179-80

Palaeozoic metasomatism 7, 303—33
Pannonian Basin (Romania) 3, 83, 84
partial melting
Deves, Massif Central 189, 190, 194
Gataia lamproite 96, 97
Gharyan lherzolite xenoliths 272
Hyblean Plateau upper mantle 5, 209, 210-12, 213,
217,219
Jabel El Arab mantle 6, 223, 239, 2424, 248, 249
Ligurian Tethys 2, 25, 27, 30
NVL (Antarctica) 279, 296
Scottish lithospheric mantle 7, 321, 327, 329, 330
Viliga peridotite xenoliths 69, 72, 77-8
Yakutian kimberlite pipes 348
partition coefficients
Hyblean Plateau upper mantle 213, 214, 218
NVL experimental metasomatism 287, 289, 294-5,
297
Scottish lithospheric mantle 309, 327
peridotites
alkaline mafic lavas 4, 121, 123-5, 126, 134, 135,
138-9, 141, 150
Avacha volcano 2-3, 35-55
C-type peridotites 36, 37, 40—1, 41, 42, 43—-4
equilibrium conditions and thermometry 45—-50
F-type peridotites 36—40, 41-4, 51-2
major elements 41-4, 46, 47
mineral chemistry 41-5, 50—1
petrography 36—40
rare earth element analysis 44-5, 49
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Deves, Massif Central 178-9, 187, 188, 189, 194
Gharyan lherzolite xenoliths 6, 253-77
Hyblean Plateau upper mantle 5, 197-221
glass formation 214—16
major elements 200-1, 202-5, 206-8
P-T-fO, conditions 5, 197, 208-10, 216—19
petrography 199-200
Jabel El Arab mantle xenoliths 225-7, 246, 247
Ligurian Tethys 2, 11-12
bulk-rock characteristics 74, 16, 17, 19
melt interactions 2, 11, 14, 1623, 26, 27
MIO settings 15-23
OCT settings 13-15
petrology 13-23
rare earth element analysis 17, /8, 19, 20-1, 22
monomineral thermobarometry 7, 335, 336, 337,
340-1
NVL mantle xenoliths 6, 280
Pyrenean massifs 4, 121-2, 135, 139, 144, 146, 149
Scottish lithospheric mantle 303, 304, 305-6
Viliga Volcanic Field 3, 57-81
major elements 58—9, 60, 65, 67-8, 69, 70
melting processes 3, 57, 69, 72, 73, 77-8
metasomatic events 76—7
mineral chemistry 59, 61-73
P-T conditions 73-6
petrography 59, 60, 6/
rare earth element analysis 65, 67-8, 70
Yakutian kimberlite pipes 337, 340—1, 342, 344,
347-8, 349
petrography
Avacha peridotite xenoliths 36—41
Deves, Massif Central 179, 180—1
Gataia Pleistocene lamproite 85, 86—7
Gharyan lherzolite xenoliths 254—6
Hyblean Plateau upper mantle 199-200
Jabel El Arab mantle xenoliths 225-7
La Palma Basal Complex 156-8
Scottish Northern Highlands Terrane 305-6
Spanish Central System 103-4
Viliga peridotite xenoliths 59, 60, 67
petrology
alkaline mafic lavas 123-5
Ligurian peridotites 13-23, 28
Scottish lithosphere 304
phase composition microanalysis 282, 284, 286-7
phlogopites
alkaline mafic lavas 4, 123, 125, 126, 129, 133, 140-1,
147, 148, 150
Deves, Massif Central 5, 179, 181
Gataia lamproite 83, 85, 86-7, 88, 89, 90-1
Scottish lithospheric mantle 306, 311, 319-23
SCS altered xenoliths 4, 104, 105, 106, /08, 113, 114,
115, 117-18
picroilmenite thermobarometry 335, 337, 340
plagioclase peridotites 2, 11, 17, 19-20, 21, 23, 24
point-counting method 59, 60
porous flow, Gharyan lherzolite xenoliths 273
porphyroclastic forms
alkaline mafic lavas 4, 123, 125, 126, 129
Deves, Massif Central 177, 179, 181
Hyblean Plateau upper mantle 199, 200
Jabel El Arab mantle xenoliths 225, 226, 227
Scottish lithospheric mantle 306

potassium content
analytical method 85
Avacha peridotite xenoliths 42, 44, 48
pressure see equilibrium pressures; high pressure/
temperature
primitive mantle (PM) composition 257, 270
protogranular textures
Gharyan lherzolite xenoliths 254, 255
Hyblean Plateau upper mantle 199, 200
Scottish lithospheric mantle 306, 311, 314, 318
Viliga peridotite xenoliths 57, 59, 60, 61
Pyrenean peridotite massifs 4, 121-2, 135, 139, 144,
146, 149
pyrometamorphic textures 6, 253, 254, 255, 273
pyroxenes
Deves, Massif Central 188
Gharyan lherzolite xenoliths 6, 253, 258, 265-9,
270, 273
Hyblean Plateau upper mantle 197-221
La Palma Basal Complex 5, 155, 163, 166, 168,
169-70
Scottish peridotite xenoliths 305, 311, 320,
320-3
Yakutian kimberlite pipes 338, 344, 347-8
pyroxenites
alkaline mafic lavas 4, 121, 123, 125, 126, 129, 134-5,
138
cryptic metasomatism 143, /48
monomineral thermobarometry 7, 335, 336, 337, 338,
340-1
NVL mantle xenoliths 67, 280, 301
Spanish Central System 101-20
major elements 4, 108, 116—17
petrography 103—-4
protolith 116—-17
Yakutian kimberlite pipes 7, 338, 342, 344, 347,
348, 349

rare earth element (REE) patterns
alkaline mafic lavas 131-3, 146, 147, 149
Avacha peridotite xenoliths 44-5, 49
Deves, Massif Central 177, 181, 184, 185, 189-90,
193
Gataia lamproite 92, 93, 94
Gharyan lherzolite xenoliths 253, 258, 264, 270
Hyblean Plateau 197, 201, 205, 208, 211, 212, 213,
215, 217
Jabel El Arab mantle xenoliths 232-3, 235-6, 239,
240, 241
Ligurian Tethys 17, 18, 19, 20-1, 22
Scottish lithospheric mantle 303, 307, 309-10,
314-17,321-2
SCS altered xenoliths 105, 108, 109, 110, 113
Viliga peridotite xenoliths 57, 65, 67-8, 70, 767
see also trace element analysis
reactive spinel peridotites 2, 16—17, 18, 23
redox state 5, 197, 208, 218-19
replacive spinel peridotites 20-3
rheology 311, 319-20
rifting 7, 11, 12, 15, 26, 27, 29, 30, 330
Rinibar (Orkney Islands) 7, 303-33
Ross rift system 279
Russia, Yakutian kimberlite pipes 7, 335-52
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sanidine, Gataia lamproite 83, 85, 86, 87, 88
Scottish Northern Highlands Terrane 7, 303-33
geological setting 305
major elements 307-9, 310-11, 312-13, 318-19,
320-1, 322, 324
modal composition 306
petrography 305-6
Scottish Northern Highlands Terrane (continued)
petrology 304-5
physico-chemical constraints 311, 314, 318-22, 324,
326-9
Sr—Nd-Hf isotope composition 7, 303, 307, 311, 323,
326-9
trace elements 7, 303, 30911, 314-17, 320-3,
321-2, 324, 325
seawater infiltration, La Palma Basal Complex 155, 168
secondary alteration
La Palma Basal Complex 166-9
Spanish Central System 103, 112—13
sedimentary rocks, Hyblean Plateau upper mantle 198
serpentinization 28, 30
Siberia, Yakutian kimberlite pipes 7, 335-52
silicate melts
alkaline mafic lavas 4, 121, 143—-4, 147, 150
Deves, Massif Central 5, 177, 188-9, 192-3, 194
Gharyan lherzolite xenoliths 6, 253, 273, 274
Jabel El Arab mantle xenoliths 6, 223, 244, 245, 246,
248
NVL mantle xenoliths 280, 296
SCS altered xenoliths 3, 4, 101, 113, 1714, 115, 118
silicon content
Avacha peridotite xenoliths 42, 44, 48, 50, 51, 52
NVL (Antarctica) 287, 288, 289, 290-1, 2947, 299,
300
sodium content
alkaline mafic lavas 128, 129, 134
Avacha peridotite xenoliths 41, 42, 44, 47
NVL (Antarctica) 6, 279, 284, 285-6, 287, 289,
290-1, 294, 296, 297, 298, 299, 300
Spanish Central System (SCS) 101-20
alkaline lamprophyres and diabases 4, 101, 702,
112-17
enrichment 114-16
geological background 102-3
major elements 103, 105, 108-10, /717, 113
metasomatizing agents 3, 101-2, 113-14
mineral chemistry 104—12
petrography 103—4
Sr—Nd isotope composition 103, 110-12, 116-17
trace elements 4, 101, 103, 105, 107, 108, 109-12,
113-14, 118
spinel peridotites
Avacha volcano 2, 36, 37-9, 40, 41, 43, 44, 45, 4617,
53
Ligurian Tethys 2, 14, 15, 16-17, 18, 20-3, 25
NVL mantle xenoliths 280, 296, 297, 300
Scottish lithospheric mantle 304
Viliga Volcanic Field 3, 57-81
spinels
alkaline mafic lavas 4, 121, 123, 125, 126, 129,
132-3, 139, 147, 150
Deves, Massif Central 5, 177, 179, 1801, 187
Gataia lamproite 83, 85, 86, 87, 88, 89, 90, 94-5
Gharyan lherzolite xenoliths 6, 253, 255

Hyblean Plateau 5, 197, 199-201, 202, 203-9,
211-12
Jabel El Arab 5-6, 223, 225-7, 228, 229-31,
234-5
monomineral thermobarometry 335, 337, 338, 34/
NVL (Antarctica) 6, 279, 292, 295, 299-300
Scottish lithospheric mantle 305, 310, 318-19,
320-2, 324, 326, 329
SCS altered xenoliths 102, 105, 106
Viliga peridotite xenoliths 65, 66
Yakutian kimberlite pipes 338, 342, 344, 347
spreading, oceanic 2, 11, 23-5, 267, 29, 30
Streap Com’laidh (Invernesshire) 7, 303—-33
strontium content
alkaline mafic lavas 145, 146
Deves, Massif Central 5, 177, 180, 187-8, 189, 190,
192
Gataia lamproite 92, 94
Gharyan lherzolite xenoliths 6, 253, 270-4
La Palma Basal Complex 155, 159, 166, 167, 168, 171
Scottish lithospheric mantle 7, 303, 307, 311, 323,
326-8
SCS altered xenoliths 103, 110-12, 116—-17
Viliga clinopyroxenes 3, 57, 70, 73, 74, 75, 77-8
sub-continental lithospheric mantle (SCLM) 13-15, 121,
150, 177
subduction
Scottish metasomatism 7, 303, 305, 328-9, 330
Viliga Volcanic Field 3, 57, 79-80
Yakutian kimberlite pipes 348, 349
subsolidus processes
Ligurian Tethys 15, 23, 25, 26, 29
SCS xenoliths 113
sulphide globules, Avacha peridotite xenoliths 39, 41, 52
Syrian rift
geological setting 224-5
Jabel El Arab mantle xenoliths 5-6, 22351
major elements 227-31, 232-3, 234-5, 236, 237-8,
239, 245
metasomatizing agents 243—6
partial melting 6, 223, 239, 2423, 244, 248, 249
petrography 225-7
trace elements 232-3, 235-6, 239, 240, 241, 243,
244-6

talc, SCS altered xenoliths 104, 105, 112, 117
Tel Tannoun (southern Syria) 224, 225-7, 230, 234, 236,
239, 240, 241, 242
temperature see equilibrium temperatures; high pressure/
temperature
thermal ionization mass spectrometry(TIMS) 59
thermobarometry
kimberlite pipe mantle columns 7, 335, 337-49
methods 336-7, 349
thermometry, Avacha peridotite xenoliths 45—7, 50
titanium content
alkaline mafic lavas 130—1, 145-6, 147
monomineral thermobarometry 337
NVL (Antarctica) 6, 279, 284, 285-6, 287, 288, 289,
290-1, 294, 296-17, 298, 299, 300, 301
Scottish lithospheric mantle 309, 31011
SCS altered xenoliths 105, 7108
Yakutian kimberlite pipes 344, 349
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total alkalis—silica (TAS) diagrams
Jabel El Arab mantle xenoliths 239, 247, 248
NVL experimental metasomatism 287, 293
trace element analysis
alkaline mafic lavas 129-34, 135, 136-7, 138—-9, 140,
141, 144
Avacha peridotite xenoliths 41, 44-5, 49, 50
Deves, Massif Central 5, 177, 181, 182-3, 184, 185,
186, 190, 191
Gataia lamproite 92, 93, 95-6
Gharyan lherzolite xenoliths 257, 258, 264, 265-9,
270
Hyblean Plateau upper mantle 5, 197, 201, 203-4,
205, 206-7, 208, 210-15, 217, 218
Jabel El Arab mantle xenoliths 2323, 235-6, 239,
240, 241, 243, 244-6
La Palma Basal Complex 159-60, 164-5, 166, 170,
171
Ligurian Tethys 17, 18, 19, 24, 41
Scottish lithospheric mantle 7, 303, 309-11, 374-17,
320-3, 321-2, 324, 325, 326-30
SCS altered xenoliths 4, 101, 103, 105, 107, 108,
109-12, 113-15, 118
Viliga peridotite xenoliths 59
clinopyroxene 57, 69-70, 71, 72, 73, 74, 77
see also rare earth element analysis
tremolites 2, 35, 37, 38, 42, 44-7, 48, 50, 52-3

ultramafic xenoliths

NVL (Antarctica) 279

Scottish lithospheric mantle 306

Spanish Central System 101-20
ultrapotassic rocks 3, 83, 85, 92—4, 97
ultraslow-spreading oceans 2, 11, 23-5, 29, 30
upper mantle

Hyblean Plateau (Sicily) 5, 197-221

NVL (Antarctica) 6-7, 279-302
Upper Muna field 344, 346, 347, 348

Variscan subduction, Deves, Massif Central 5, 178
Viliga Volcanic Field (NE Russia) 3, 57-81
mineral chemistry 59, 61-73
petrography 59, 60, 6/

volatile-bearing xenoliths
Deves, Massif Central 177, 189
Jabel El Arab 244, 245, 248
Yakutian kimberlite pipes 349
volcanic sequences 11, 13
volcanoes
Catalan 121, 122-3
Deves, Massif Central 5, 177, 178
Gataia Pleistocene lamproite 83, 84, 85
Gharyan (NW Libya) 6, 253, 273, 274
Hyblean Plateau (Sicily) 197, 198-9
Jabel El Arab (Syria) 5, 6, 224-5, 244
La Palma 155-6, 157, 169
NVL (Antarctica) 279
olivine melanephelinites 57
Scottish Northern Highlands Terrane 304, 305

wall—-rock metasomatism 280, 296, 299, 300
water content
La Palma Basal Complex 156, 160, 167, 168
NVL (Antarctica) 284, 299-300
water—rock interactions 155, 166-9, 172
wavelength-dispersive spectrometers 58—9,
103, 225, 274
websterite
alkaline mafic lavas 125
Scottish lithospheric mantle 306
SCS altered xenoliths 109, 711
wehrlites
Jabel El Arab mantle xenoliths 5, 223, 225-31,
240, 245
NVL (Antarctica) 279, 280, 299
nephelinite—wehrlite runs 7, 280, 281, 282, 284,
287, 288, 289, 292, 293, 294, 297,
300, 301
Scottish lithospheric mantle 306, 307

X-ray fluorescence (XRF) 123
xenocrysts 5, 158, 166, 168, 171

Yakutian kimberlite pipes 7, 335-52
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