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(Garuti & Zaccarini), 935

Modifi cation of detrital platinum-group minerals from the Eastern 
Bushveld Complex, South Africa, (Melcher et al.), 1711

Multifrequency EPR study of radiation-induced defects in chlorap-
atite, (Nokhrin et al.), 1581

Natural radiation-induced damage in quartz. I. Correlations 
between cathodoluminescence colors and paramagnetic 
defects, (Botis et al.), 1565

New data on “bonanza”-type PGE mineralization in the Kirak-
kajuppura PGE deposit, Penikat layered complex, Finland, 
(Barkov et al.), 1663

New insight into structural and compositional variability of some 
ancient excess-Ca dolomite, (Drits et al.), 1255

New minerals and nomenclature modifi cations approved in 2004 
by the Commission on New Minerals and Mineral Names, 
International Mineralogical Association, (Burke & Ferraris), 
829

On the origin of the PGE mineralization in the Elatsite porphyry 
Cu–Au deposit, Bulgaria: comparison with the Baula–
Nuasahi Complex (India) and other alkaline PGE-rich 
porphyries, (Augé et al.), 1355

Oxykinoshitalite, a new species of mica from Fernando de Noronha 
Island, Pernambuco, Brazil: occurrence and crystal structure, 
(Kogarko et al.), 1501

Pautovite, CsFe2S3, a new mineral species from the Lovozero alka-
line complex, Kola Peninsula, Russia, (Pekov et al.), 965

Phase equilibria in the system Cu–Ga–S at 500° and 400°C, (Ueno 
et al.), 1653

Platinum-group minerals from five placer deposits in British 
Columbia, Canada, (Barkov et al.), 1687

Polyphite and sobolevite: revision of their crystal structures, 
(Sokolova et al.), 1527

Potassic-carpholite and the myth of Centerville, Idaho, (Van 
Laer), 1125

Preface: Metals in the Environment and Mine Wastes, (Paktunc 
& Martin), 1129

Preface: S3: Sulfi des, Structures, and Synchrotron Light: A Tribute 
to Michael E. Fleet, (Henderson & Pan), 1449

Preface: The Mineralogical Association of Canada 50th Anniversary 
Symposium Volume, (Hawthorne), 1809

Preface: Truth and beauty in metamorphism: a tribute to Dugald 
Carmichael, (Pattison et al.), 1

Prolonged existence of sulfi de melt in the Broken Hill orebody, 
New South Wales, Australia, (Frost et al.), 479

Rare sulfosalts from Vulcano, Aeolian Islands, Italy. VI. Vurroite, 
Pb20Sn2(Bi,As)22S54Cl6, a new mineral species, (Garavelli 
et al.), 703

Reconstruction of fracture surfaces on bornite, (Harmer et al.), 
1619

Recrystallization textures in zircon generated by ocean-fl oor and 
eclogite-facies metamorphism: a cathodoluminescence and 
U–Pb SHRIMP study, with constraints from REE elements, 
(Puga et al.), 183

Redistribution of the rare-earth elements among coexisting 
minerals in metamafi c rocks across the epidote-out isograd: 
an example from the St. Anthony Complex, northern 
Newfoundland, Canada, (Mulrooney & Rivers), 263

Refi nement of the crystal structure and revision of the chemical 
formula of olgite: (Ba,Sr) (Na,Sr,REE)2 Na [PO4]2, (Soko-
lova et al.), 1521
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Relative timing of albitization and chlorine enrichment in biotite in 
Proterozoic schists, Snake Creek Anticline, Mount Isa Inlier, 
northeastern Australia, (Rubenach), 349

Relics of high-temperature clinopyroxene on the join Di–CaTs 
with up to 72 mol.% Ca(Al,Fe3+)AlSiO6 in the skarns of 
Ciclova and Magureaua Vatei, Carpathians, Romania, (Pascal 
et al.), 857

Review and comparison of simple transfer and exchange equilibria, 
(Kretz), 1349

Rietveld refinement of clinopyroxenes with intermediate Ca-
content along the join diopside–enstatite, (Tribaudino et 
al.), 1411

Rietveld refi nement of synthetic monoclinic NaBSiO4, (Graetsch 
& Schreyer), 759

Scrolling of thin crystals of lizardite: an expression of internal 
stress, (Wicks & Chatfi eld), 1993

Selenojalpaite, Ag3CuSe2, a new mineral species from the Skrik-
erum Cu–Ag–Tl selenide deposit, Småland, southeastern 
Sweden, (Bindi & Pratesi), 1373

Short-range order in minerals: amphiboles, (Hawthorne et al.), 
1895

Site occupancy of Co and Ni in erythrite–annabergite solid solu-
tions deduced by vibrational spectroscopy, (Martens et al.), 
1065

Slaty cleavage: does the crystal chemistry of layer silicates play a 
role in its development?, (Guidotti et al.), 311

Speciation of arsenic in iron oxides in mine wastes from the Giant 
gold mine, N.W.T.: application of synchrotron micro-XRD 
and micro-XANES at the grain scale, (Walker et al.), 1205

Staurolite and other aluminous phases in Alpine eclogite from the 
Central Swiss Alps: analysis of domain evolution, (Brouwer 
& Engi), 105

Strontioginorite: crystal-structure analysis and hydrogen bonding, 
(Grice), 1019

Structure and cation order in manganilvaite: a combined X-ray 
diffraction, neutron diffraction and Mössbauer study, (Zotov 
et al.), 1043

Structures of strontium- and barium-dominant compounds that 
contain the autunite-type sheet, (Locock et al.), 721

Sulfur K-edge XANES spectroscopy: chemical state and content 
of sulfur in silicate glasses, (Fleet et al.), 1605

Syndeformational emplacement of a tonalitic sheet-complex in a 
late-Variscan thrust regime: fabrics and mechanism of intru-
sion, Monte’e Senes, northeastern Sardinia, Italy, (Kruhl & 
Vernon), 387

Tectonometamorphism at ca. 2.35 and 1.85 Ga in the Rae Domain, 
western Churchill Province, Nunavut, Canada: insights 
from structural, metamorphic and in situ geochronological 
analysis of the southwestern Committee Bay Belt, (Berman 
et al.), 409

TEM and X-ray study of syntactic intergrowths of epistolite, 
murmanite and shkatulkalite, (Nèmeth et al.), 973

Terlinguacreekite, Hg2+
3O2Cl2, a new mineral species from the 

Perry Pit, Mariposa mine, Terlingua mining district, Brewster 
County, Texas, U.S.A., (Roberts et al.), 1055

The C2/m disordered structure of pascoite, Ca3[V10O28]•17H2O: 
bonding between structural units and interstitial complexes 
in compounds containing the [V10O28]6– decavanadate poly-
anion, (Hughes et al.), 1379

The classification of granitic pegmatites revisited, (Černý & 
Ercit), 2005

The composition of coexisting jarosite-group minerals and water 
from the Richmond mine, Iron Mountain, California, 
(Jamieson et al.), 1225

The crystal chemistry of detrital chromian spinel from the south-
eastern Alps and outer Dinarides: the discrimination of 
supplies from areas of similar tectonic setting?, (Lenaz & 
Princivalle), 1305

The crystal chemistry of the “nickelalumite”-group minerals, 
(Uvarova et al.), 1511

The crystal structure of cobaltarthurite from the Bou Azzer District, 
Morocco: the location of hydrogen atoms in the arthurite 
structure-type, (Kampf), 1387

The development of a margarite–corundum blackwall by metaso-
matic alteration of a slice of mica schist in ultramafi c rock, 
Kvesjöen, Norwegian Caledonides, (Bucher et al.), 129

The fi rst appearance of actinolite in the prehnite–pumpellyite 
facies, Sierra Nevada, California, (Day & Springer), 89

The nuclear fuel cycle versus the carbon cycle, (Ewing), 2099
The OD (order–disorder) structure of holfertite, a hydrated uranyl 

titanate mineral from Searle Canyon, Thomas Range, Utah, 
USA, (Sokolova et al.), 1545

The optical analysis of minerals, (Teertstra), 543
The patterns of enrichment in felsic pegmatites ultimately depend 

on tectonic setting, (Martin & De Vito), 2027
The significance of plagioclase-dominant coronas on garnet, 

Wenatchee Block, northern Cascades, Washington, U.S.A., 
(Stowell & Stein), 367

The spinifex layer of the Boston Creek ferropicrite, Abitibi Belt, 
Ontario: mineralogical and geochemical evidence for 
an unusual history of clinopyroxene growth and magma 
recharge, (Crocket et al.), 1759

The structure of lithium-containing silicate and germanate glasses, 
(Soltay & Henderson), 1643

The structure of silicate melts: a glass perspective, (Henderson), 
1921

The structure of spurrite, tilleyite and scawtite, and relationships to 
other silicate–carbonate minerals, (Grice), 1489

The structures and compositions of uranospathite, Al1–x�x[(UO2)
(PO4)]2(H2O)20+3xF1–3x, 0 < x < 0.33, a non-centrosymmetric 
fl uorine-bearing mineral of the autunite group, and a related 
synthetic lower hydrate, Al0.67�0.33[(UO2)(PO4)]2(H2O)15.5, 
(Locock et al.), 989

The use of chemical-element adjectival modifiers in mineral 
nomenclature, (Bayliss et al.), 1429

The use of HRTEM techniques and the NanoSIMS to chemically 
and isotopically characterize Geobacter sulfurreducens 
surfaces, (Fayek et al.), 1631

Transformation sequences of copper sulfi des at Vielsalm, Stavelot 
Massif, Belgium, (Hatert), 623

Truth and beauty in metamorphic phase equilibria: conjugate 
variables and phase diagrams, (Powell et al.), 21

Truth and beauty in thermodynamics, (Anderson), 11
U6+ minerals and inorganic compounds: insights into an expanded 

structural hierarchy of crystal structures, (Burns), 1839
Ungavaite, Pd4Sb3, a new intermetallic mineral species from 

the Mesamax Northwest deposit, Ungava region, Quebec, 
Canada: description and genetic implications, (McDonald 
et al.), 1735

Variation in mineralogy, temperature, and oxygen fugacity in a 
suite of strongly peralkaline lavas and tuffs, Pantelleria, Italy, 
(White et al.), 1331

Vein and skarn formation at the Cannington Ag–Pb–Zn deposit, 
northeastern Australia, (Roache et al.), 241

Weathering of basaltic rocks from the French Massif Central: 
origin and fate of Ni, Cr, Zn and Cu, (Soubrand-Colin et 
al.), 1077

Wiluite from Ariccia, Latium, Italy: occurrence and crystal struc-
ture, (Bellatreccia et al.), 1457

XANES spectroscopy of sulfur in Earth materials, (Fleet), 1811
Zincian spinel associated with metamorphosed Proterozoic base-

metal sulfide occurrences, Colorado: a re-evaluation of 
gahnite composition as a guide in exploration, (Heimann 
et al.), 601

BOOK REVIEWS

A Practical Guide to Rock Microstructure, (Vernon), 844, Beryl and 
its Color Varieties, (Falster et al.), 1435, Crystallography of 
Modular Materials, (Ferraris et al.), 837, Crystals: Growth, 
Morphology and Perfection, (Sunagawa), 1127, Encyclo-
pedia of Geology, (Shelley et al., eds.), 1440, Evidence from 
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the Earth (Forensic Geology and Criminal Investigation), 
(Murray), 843, Fleischer’s Glossary of Mineral Species 
2004, (Mandarino & Back), 1436, Fleischer’s Glossary 
of Mineral Species 2004: rebuttal, (Mandarino & Back), 
1803, Geologic Map of North America, (Reed et al.), 1798, 
Geology of Gems, (Kievlenko), 839, Historic Review of the 
Witwatersrand Goldfi elds, (Handley), 840, Kerch Iron-Ore 
Basin, (Chukanov), 1128, Kovdor, (Ivanyuk et al.), 1799, 
Magmatic Sulfi de Deposits, (Naldrett), 841, Minerals and 
their Localities, (Bernard & Hyrsl), 1437, Ore Mineral Atlas, 
(Marshall et al.), 1439, Pakistan: Minerals, Mountains and 
Majesty, (Agozzino et al.), 838, Phoscorites and Carbonatites 
from Mantle to Mine: the Key Example of the Kola Alkaline 
Province, (Wall & Zaitsev, eds.), 1438, Quantitative Seismic 
Interpretation: Applying Rock Physics Tools to Reduce 
Interpretation Risk, (Avseth et al.), 1801, Rock-Forming 
Minerals. 3A. Sheet Silicates: Micas (2nd ed.), (Fleet), 837, 
Rock-Forming Minerals. 4B. Framework Silicates: Silica 
Minerals, Feldspathoids and the Zeolites (2nd edition), (Deer 
et al.), 1439, The Dynamic Structure of the Deep Earth (An 
Interdisciplinary Approach), (Karato), 842, The Man Who 
Found Time, (Repcheck), 1797

CHEMICAL ANALYSES (see also Electron-microprobe 
analyses)

Minerals

Al-hydroxide precipitate, 1164, dolomite (excess-Ca), 1284, 
kaolinite, 1134, montmorillonite, 1134, vermiculite, 1134.

Rocks

amphibolite, 573, 1110, basalt, 1080, basalt (weathered), 1080, 
basanite, 1080, basanite (weathered), 1080, biotite syenite 
(gneissic), 1109, blackwall, 136, charnockitic gneiss, 
564, comenditic trachyte, 1333, epidote amphibolite, 268, 
ferropicrite, 1763, garnet schist, 40, garnet–mica schist, 
136, granodiorite dike, 374, greenschist, 268, listwanite, 
239, marble, 573, marble–amphibolite reaction zone, 573, 
metagabbro, 1110, metagabbro (granulite), 446, metapelite, 
55, mica schist, 136, Mn–Zn rich garnet–spinel rocks, 597, 
nepheline syenite, 1109, pantellerite, 1333, pantelleritic 
trachyte, 1333, plagioclase amphibolite, 268

COUPLED-ATOM SUBSTITUTIONS

Phosphates

Al–Sr-phosphate–sulfate minerals, 822, calciopetersite, 1397

Selenides

bohdanowiczite, 906

Silicates

illite, 1164, lazurite, 1596, liddicoatite, 785, manganilvaite, 1036, 
1047, oxykinoshitalite, 1508, prehnite, 558, titanite, 332, 
796

Sulfi des

colusite (germaniferous), 661, kudriavite, 697, laurite–erichmanite, 
1673, pyrite (Au–Cu substituted), 959, rouxelite, 926, 
vurroite, 706, vysotskite–braggite, 1667

CRYSTALLOGRAPHY (see also Twinning)

apatite-group LREE crystal chemistry, 737, arthurite group 
(hydrogen bonding), 1387, Au-plus-Cu substitution in pyrite, 
959, autunite-group crystal chemistry, 990, 1855, autunite 

sheet, 722, 1855, bafertisite mero-plesiotype series, 974, 
benitoite-group crystal chemistry, 754, boron ordering in 
wiluite, 1461, Ca–Mg ordering in dolomite, 1264, chemical 
composition from crystal structure, 544, 684, 1045, 1404, 
1524, 1549, chlorosulfosalts, 709, colusite-group crystal 
chemistry, 661, covalent Sb–Se pairs, 693, crystal chemistry 
of Al–Sr phosphate–sulfate minerals, 819, decavanadate 
polyanion, 1380, defect microtextures of alkali feldspars, 
1960, F in amphiboles, 1427, Gladstone–Dale relationship, 
547, holfertite O–D structure, 1546, index of refraction, 
544, Jahn–Teller distortion (Cu2+), 673, lizardite scrolls, 
1998, lone-pair electrons (Sb3+), 928, mixite group, 1394, 
Mn order in manganilvaite, 1045, NaBSiO4 polymorphs, 
761, nanoscale uranyl compounds, 1881, “nickelalumite”-
group crystal chemistry, 1512, optical analysis of minerals, 
543, polygonal serpentine, 514, Rietveld refi nement, 760, 
805, 1045, 1260, 1413, short-range O–D of OH and F 
in amphiboles, 1909, short-range order in amphiboles, 
1895, short-range order in silicate glasses, 1645, 1923, 
silicate–carbonate minerals crystal chemistry, 1495, silicate 
glass structure-models, 1645, 1925, spinel (chromian) crystal 
chemistry, 1307, structure of lithium germanate glass, 1647, 
structure of lithium silicate glass, 1644, structure of silicate 
melts from a glass perspective, 1644, 1921, synchrotron 
radiation, 1209, 1784, 1816, synthetic erythrite–annabergite 
solid-solutions, 1069, U–O (uranyl) distance, 715, 726, 995, 
1549, 1842, uranyl compounds crystal-structure hierarchy, 
1839, uranyl-sheet mineral crystal morphology, 731, 991, 
uranyl-sheet topologies, 717, 722, 997, 1851, watkinsonite 
(revised formula), 905

CRYSTAL STRUCTURE (see also X-ray diffraction)

ankerite, 1266, bobtraillite, 752, calciopetersite, 1396, cobal-
tarthurite, 1387, �-Cu2V2O7, 672, diopside (synthetic), 
1412, dolomite (excess-Ca), 1260, enstatite (synthetic), 
1412, epistolite, 982, fluorcaphite, 736, fluoropargasite, 
1425, holfertite, 1546, ilvaite, 1044, intermediate diopside–
enstatite (synthetic), 1412, kudriavite, 697, manganilvaite, 
1044, milotaite, 692, murmanite, 982, “nickelalumite”, 
1512, olgite, 1522, oxykinoshitalite, 1502, pascoite, 1380, 
polyphite, 1528, rouxelite, 921, scawtite, 1490, shkatul-
kalite, 982, sobolevite, 1528, spinel (chromian), 1307, 
spurrite, 1490, strontioginorite, 1020, synthetic Al0.67�0.33
[(UO2)(PO4)]2(H2O)15.5, 990, synthetic Cs2[(UO2)(MoO4)2], 
714, synthetic Cs2[(UO2)(MoO4)2](H2O), 714, synthetic 
heinrichite, 723, synthetic meta-uranocircite I, 723, 
synthetic meta-uranocircite II (revised), 725, synthetic 
NaBSiO4, 759, synthetic Sr[(UO2)(AsO4)]2(H2O)8 (revised), 
725, synthetic Sr[(UO2)(AsO4)]2(H2O)11, 723, synthetic 
Sr[(UO2)(PO4)]2(H2O)11, 723, synthetic titanite, 805, 
synthetic titanite (Nb,Na,Zr-rich), 805, synthetic titanite 
(Zr-rich), 805, tennantite (Cu-rich), 680, tilleyite, 1490, 
uranospathite, 990, vurroite, 707, waterhouseite, 1405, 
wiluite, 1460

ELECTRON-MICROPROBE ANALYSES

actinolite, 104, aenigmatite, 1338, aikinite, 904, albite, 245, 470, 
1114, 1160, Al-hydroxide precipitate, 1165, almandine, 38, 
245, 485, 502, 779, amphibole (calcic), 574, andradite, 1114, 
anilite, 628, anorthite, 1321, anorthoclase, 1336, anthophyl-
lite, 1186, arsenopalladinite (bismuthian), 647, astrophyllite, 
804, Au–Cu solid solutions, 652, Au–Cu–Pd solid solutions, 
652, Au–Cu–Pt solid solutions, 652, augite, 485, 1083, 1336, 
awaruite (Pt-rich), 1715, banalcite, 804, bario-olgite, 1524, 
basalt weathering products, 1083, betafi te (cerian), 805, 
betafi te (yttrian), 805, biotite, 38, 84, 128, 144, 245, 377, 423, 
470, 487, 503, 578, 1114, biotite (Cl-rich), 360, bismuth, 903, 
bismuthinite, 903, bobtraillite, 749, bohdanowiczite, 903, 
1366, boracite, 1472, bornite, 628, braggite, 1721, brianroul-
stonite, 1472, calciopetersite, 1396, calcite, 574, 594, 1503, 
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cancrinite, 866, carrollite, 1366, chalcocite, 628, chalco-
pyrite, 628, chambersite, 1472, chlorite, 104, 145, chlorite 
(altered), 1186, chromite (aluminous), 1664, clausthalite, 
1366, clinochlore, 1319, clinopyroxene, 449, 594, 1502, 
cobaltarthurite, 1388, coffi nite, 1012, colemanite, 1472, 
colusite (germaniferous), 660, congolite, 1472, cooperite, 
1703, 1722, copper (zinc-rich), 1678, cordierite, 88, 470, 
486, 505, corundum, 128, 1319, covellite, 628, Cu–Ga alloy 
(synthetic), 1656, cummingtonite, 128, cuproiridsite, 644, 
1673, 1703, cuprorhodsite, 644, 1673, digenite, 628, digenite 
(synthetic), 1656, diopside, 574, 863, diopside (very Al-rich), 
866, djurleite, 628, dolomite (excess-Ca), 1258, edenite, 
574, elbaite, 783, ellestadite, 868, elsmoreite, 1062, epidote, 
104, 146, 269, 331, 594, epidote (strontian), 594, epistolite, 
976, erythrite–annabergite solid-solutions (synthetic), 1066, 
esseneite, 866, fayalite, 1337, Fe–Cu sulfate hydroxy-hydrate 
(secondary), 2131, ferric sulfo-arsenate (amorphous), 1153, 
ferrorichterite, 1338, fl orencite-(Ce), 820, fl orencite-(La), 
820, fl uorcaphite, 741, fl uor-elbaite, 783, fl uoropargasite, 
1425, foitite, 783, forsterite, 1083, freibergite, 943, froodite, 
648, gahnite, 608, gallite (synthetic), 1656, garnet, 86, 
128, 145, 377, 423, 449, 485, 502, garnet (calderite-rich), 
592, garnet (fi brous), 868, GaS (synthetic), 1656, Ga2S3 
(synthetic), 1656, gersdorffi te (Co-rich), 1366, gold, 942, 
gold (argentian), 652, 1365, gold (palladian), 1677, goyazite 
(LREE-rich), 820, grossular, 868, halloysite, 146, 1166, 
hedenbergite (sodian), 1336, henrymeyerite, 804, hercynite, 
128, 472, 608, hessite, 1366, hilgardite, 1472, holfertite, 
1547, hongshiite, 644, hongshiite (palladian), 644, horn-
blende, 128, 145, 269, 485, 1114, 1186, hydroboracite, 1472, 
hydroromarchite, 945, idaite, 628, “iddingsite”, 1083, illite, 
1163, ilmenite, 128, 1337, ilmenite (vanadoan), 504, ilvaite, 
1036, inaglyite (rhodian), 644, insizwaite, 648, irarsite–
hollingworthite, 1675, iridium, 1701, isoferroplatinum, 642, 
1691, 1715, jarosite, 1153, 1232, kalsilite, 866, kaolinite, 
1167, keithconnite, 1677, keithconnite (plumbian), 1677, 
konderite, 644, kotulskite, 649, kudriavite, 698, kurgantaite, 
1473, kyanite, 128, labradorite, 1083, lafl ammeite, 1672, 
laurite–erichmanite, 1673, 1721, lazurite, 1594, lazurite 
(synthetic), 1594, liddicoatite, 783, luzonite, 681, maghemite 
(in calcine), 1215, magnesiohastingsite (igneous), 1750, 
1762, magnesiohornblende, 1319, magnetite, 1337, mala-
nite, 644, manganilvaite, 1036, 1044, manganoan ilmenite, 
1665, margarite, 137, matildite, 903, melanotekite, 594, 
melilite, 866, merenskyite, 1362, milotaite, 692, moncheite, 
1365, murmanite, 976, muscovite, 38, 85, 128, 137, 245, 
1186, natrolite, 804, nepheline, 1114, 1503, nevskite, 903, 
“nickelalumite”, 1518, nickelferroplatinum, 1715, olgite, 
1524, olivine, 1503, orthoclase, 128, 146, 470, 574, 594, 
1114, 1160, orthopyroxene, 128, 449, 485, Os–Ir–Ru–Pt 
solid solutions, 642, osmium, 642, 1701, oxykinoshitalite, 
1504, paarite, 915, palladium, 1676, palladoarsenide, 1365, 
paragonite, 137, pautovite, 969, penobsquisite, 1473, phlogo-
pite, 866, plagioclase, 38, 88, 128, 145, 269, 377, 423, 449, 
503, platinum, 1721, platinum (Fe-rich), 1691, platinum 
(ferroan), 642, polyphite, 1528, prehnite, 558, pringleite, 
1473, pumpellyite, 104, pyrite, 941, 953, pyrophanite, 594, 
pyroxmangite, 594, pyrrhotite, 941, rhabdophane-(Ce), 741, 
rhodium, 1721, rhodonite, 594, rouxelite, 922, rustenbur-
gite, 649, rutheniridosmine, 1701, rutile (vanadoan), 504, 
salzburgite, 913, sanidine, 1336, sapphirine, 467, scapolite, 
574, 1594, schorl, 783, scorodite, 1248, selenojalpaite, 1376, 
siegenite, 1366, sillimanite (vanadoan), 502, skaergaardite, 
1676, smectite, 1167, sobolevite, 1528, sobolevskite, 648, 
sperrylite (ferrous rhodian sulfurian), 1703, sperrylite, 1721, 
spertiniite (secondary), 2131, spessartine, 779, sphalerite, 
941, spinel, 608, 1319, spinel (chromian), 1310, spinel (Fe–
Cr), 1083, spinel (Fe–Ti), 1083, spinel (franklinite–jacobsite 
rich), 592, spionkopite, 628, spurrite, 1490, staurolite, 87, 
128, 144, 486, strontioginorite, 1020, 1473, sudburyite, 
648, svanbergite, 820, szaibélyite, 1473, tennantite (Cu-
rich), 681, terlinguacreekite, 1059, tetraferroplatinum, 1698, 

1720, tilleyite, 1491, titanite, 269, 331, 801, 1114, titanite 
(Nb,Na-rich), 801, titanite (Zr-rich), 801, tourmaline, 144, 
trembathite, 1472, tremolite, 594, 1186, tulameenite, 1698, 
1720, ungavaite, 1738, unidentifi ed Cu10Ga32S58 (synthetic), 
1656, unidentifi ed Fe–Ti oxide, 1503, unidentifi ed ferric 
sulfo-arsenate (amorphous), 1248, unidentifi ed konderite-
like, 1675, unidentifi ed Pb-rich Fe-silicate, 1678, unidentifi ed 
(Pd,Pt)3(Sb,Bi,As), 647, unidentifi ed pentlandite-like Ir-
sulfi de, 644, unidentifi ed platarsite-like, 1703, unidentifi ed Pt 
oxide, 1721, unidentifi ed PtCu–Sn alloys, 649, unidentifi ed 
Pt–Fe oxide, 1721, unidentifi ed Ru oxide, 1721, unidenti-
fi ed Ru–Rh alloy, 1721, unidentifi ed Ru–Rh oxide, 1721, 
unidentifi ed zvyagintsevite-like, 1668, unknown Ir–Os oxide, 
650, unknown Ir–Rh hydroxide, 650, unknown Ir–Rh oxide, 
650, unknown (Pd,Ag)(Te,Bi)2, 1365, unknown Pd2Ge, 649, 
unknown Pd3(Bi,Sb), 648, unknown Pd3Bi2, 648, unknown 
Pd5Bi2, 648, unknown Pd–Au–Bi sulfi de, 644, unknown 
Pd–Bi plumbide, 649, unknown Pd–Cu oxide, 650, unknown 
PdSbTe, 649, unknown (Pt,Pd)(Bi,Sb), 648, unknown 
Pt1.5Ir0.5As3, 647, unknown Pt–Cu oxide, 650, unknown 
Pt-dominant inaglyite, 644, unknown Pt–Fe hydroxide, 
650, unknown Pt–Fe oxide, 650, unnamed Cu-dominant 
bohdanowiczite, 903, unnamed CuPbBi4S8, 904, unnamed 
ferrian Ca-Tschermakite, 866, unnamed Pd5(As,Te,Sn,Pb)2, 
1677, unnamed Pd7PbO8, 1671, unnamed Rh(Ni,Fe,Cu)2S3, 
1675, unnamed (Th,Ca)(V,Si,P)O4, 1678, uraninite, 1012, 
veatchite, 1473, volkovskite, 1473, vurroite, 708, vysotskite–
braggite, 1669, walkerite, 1473, watanabeite (bismuthian), 
681, waterhouseite, 1404, watkinsonite, 902, wiluite, 1459, 
wittichenite, 903, wollastonite, 868, yarrowite, 628, zircon, 
1323, zvyagintsevite, 1669

EXPERIMENTAL (see also Petrology)

Analytical techniques

Anton Paar THC chamber (modifi ed), 1172, 40Ar/39Ar geochro-
nology, 1971, cathodoluminescence, 189, 556, 1319, 1567, 
direct-ion SIMS imaging, 953, electron paramagnetic 
resonance (EPR), 1567, 1583, 57Fe Mössbauer, 1047, high-
resolution X-ray computed tomography (HRXCT), 160, 
ICP–AES, 887, 1079, ICP–MS, 886, 1035, 1079, 1159, 
1358, 1567, ICP–OES, 1133, 1160, 1229, ion microprobe, 
189, 1748, micro-PIXE, 1229, micro-XANES (synchrotron), 
1209, micro-XRD, 1209, 1244, nanoscale secondary ioniza-
tion mass spectrometry (NanoSIMS), 1633, optical absorp-
tion spectra, 886, photoelectron spectroscopy (XPS), 1590, 
1621, powder neutron diffraction, 1033, 1044, Rietveld XRD 
refi nement, 760, 805, 1045, 1066, 1260, 1413, secondary 
ionization mass spectrometry (SIMS), 953, 1459, 1632, 29Si 
MAS NMR, 1132, synchrotron X-ray fl uorescence (SXRF), 
1784, U–Pb SHRIMP dating, 189, 338, 428, 1318, XAFS, 
1465, XANES, 1206, 1466, 1593, 1606, 1812

Computer program

tourmaline structural formulas, 775

General

acid mine-drainage, 1142, 1158, 1193, 1226, 1244, acid mine-
drainage remediation, 2121, acid rock drainage, 1184, 1193, 
acid-neutralization capacity, 1146, 1184, acid-neutraliza-
tion capacity (ANC) determination, 1184, 1193, actinide 
immobilization in pyrochlore, 2108, Al0.67�0.33[(UO2)(P
O4)]2(H2O)15.5 synthesis, 991, alkali feldspar dissolution, 
1981, Ar diffusion in orthoclase, 1971, arsenic mobility, 
1206, 1244, arsenic species in roaster calcine, 1207, base 
metal migration in sulfide mine-tailings, 1147, 1167, 
bioprecipitated uranium, 1632, bornite fracture-surface 
speciation, 1620, cathodoluminescence colors in quartz, 
1566, chlorapatite synthesis, 1583, crystallite-thickness 
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distribution analysis of clays, 1094, Cs-adsorption onto 
clay minerals, 1132, Cs2[(UO2)(MoO4)2] synthesis, 714, 
Cs2[(UO2)(MoO4)2](H2O) synthesis, 714, Cu 2p XPS 
spectra for bornite, 1624, elsmoreite synthesis, 1063, EPR 
spectra of chlorapatite, 1584, EPR spectra of quartz, 1571, 
exchange equlilibrium (orthopyroxene–Ca clinopyroxene), 
1350, ferric sulfo-arsenate dissolution, 1144, geobacter 
sulfurreducens surface characterization, 1632, geochemical 
modeling of acid mine-drainage, 1236, geochemical zoning 
in sulfi de mine-tailings, 1146, Gladstone–Dale constant for 
VO2, 1123, heinrichite synthesis, 723, hydration–dehydra-
tion reactions of Fe-sulfate-hydrates (by XRD), 1172, 
hydrogen in PGE oxides, 1712, jarosite precipitation, 1239, 
layer silicate compressibility, 314, lazurite synthesis, 1594, 
magnetic susceptibility, 233, meta-uranocircite I synthesis, 
723, nuclear fuel cycle, 2102, nuclear waste storage, 1132, 
2102, paramagnetic color- centers in quartz, 1577, perme-
able reactive barrier mineralogy, 2118, peroxy color-centers 
in quartz, 1577, plutonium sequestration, 2107, quantitative 
textural analysis, 162, QUIlF equilibrium, 1338, S K-edge 
XANES, 1597, 1606, 1818, S L-edge XANES, 1824, S 
2p XPS spectra for bornite, 1622, S 2p XPS spectra for 
lazurite, 1601, Sr[(UO2)(AsO4)]2 (H2O) 11 synthesis, 723, 
Sr[(UO2)(PO4)]2 (H2O)11 synthesis, 723, statistical classifi -
cation of REE oxides, 1291, sulfi dation–oxidation reactions 
governing substitution of Cu and Zn in silicate and oxide 
minerals, 1789, sulfi de oxidation, 1147, 1159, 1193, 1226, 
sulfur oxidation state determination by XANES, 1817, sulfur 
oxyanion determination by XANES, 1824, sulfur specia-
tion in lazurite and haüyne by XANES, 1597, 1828, sulfur 
speciation in organic geochemistry by XANES, 1829, sulfur 
speciation in silicate glass by XANES, 1606, 1826, synthesis 
of �-Cu2V2O7, 672, synthetic erythrite–annabergite solid-
solutions, 1066, T–f(O2) data for pantellerite, 1338, titanite 
synthesis, 800, transfer equilibrium (plagioclase–melt), 
1349, U–Pb chemical age dating, 1007, water and D/H ratio 
analysis by ion microprobe, 1748, XANES spectroscopy of 
sulfur in Earth materials, 1811, (Y,REE,U,Th)–(Nb,Ta,Ti) 
oxide mineral alteration, 1297, (Y,REE,U,Th)–(Nb,Ta,Ti) 
oxide mineral identifi cation, 1291

Stable isotopes

boron, 1474, carbon, 1284, hydrogen, 1748, lead, 189, 341, 431, 
1325, oxygen, 1284, strontium, 1260, uranium, 189, 341, 
431, 1325

SYSTEM

Cu–Ga–S, 1654

INFRARED-ABSORPTION SPECTRA

bobtraillite, 749, calciopetersite, 1397, ilvaite, 1031, manganilvaite, 
1031, short-range order in amphiboles, 1895, synthetic 
erythrite–annabergite solid-solutions, 1066, wiluite, 1464

MICROHARDNESS

kudriavite, 697, manganilvaite, 1030, paarite, 910, selenojalpaite, 
1374, unidentifi ed pentlandite-like Ir sulfi de, 644, unknown 
Pt-dominant inaglyite, 644, unknown Pt1.5Ir0.5As3, 647

MINERAL DATA (see also Electron-microprobe analyses)

actinolite, 89, aenigmatite, 1337, aeschynite, 1295, aikinite, 904, 
Al-hydroxide precipitate, 1164, almandine, 38, 163, 245, 
498, 779, ampangabeite (discredited), 1302, amphibole 
(calcic), 574, anilite, 630, anorthite, 1321, argentite, 942, 
arsenopalladinite (bismuthian), 648, arsenuranospathite, 990, 
astrophyllite, 804, Au–Cu solid solutions, 652, Au–Cu–Pd 
solid solutions, 652, Au–Cu–Pt solid solutions, 652, augite, 

1083, augite (Ca-rich), 1767, awaruite (Pt-rich), 1715, 
banalcite, 804, basalt weathering products, 1083, beidellite, 
1098, beryl (cesian), 778, betafi te (cerian), 805, betafi te 
(yttrian), 805, biotite (Cl-rich), 357, bismuth, 903, bismuthi-
nite, 903, bobtraillite, 748, bohdanowiczite, 902, boracite, 
1475, bornite, 628, 1620, braggite, 1721, brianroulstonite, 
1475, calciopetersite, 1394, calcite, 574, chalcocite, 630, 
chalcopyrite, 628, chambersite, 1475, chaméanite, 691, 
chlorite, 313, chrisstanleyite, 690, chromite (aluminous), 
1664, clausthalite, 902, clinochlore, 1319, clinopyroxene, 
449, cobaltarthurite, 1387, colemanite, 1475, colusite 
(germaniferous), 656, congolite, 1475, cooperite, 1704, 
copper (zinc-rich), 1678, cordierite, 503, corundum, 1319, 
covellite, 630, Cu dendrites, 1166, cuproiridsite, 644, 1673, 
1702, cuprorhodsite, 644, 1673, danburite, 1476, diamond, 
204, digenite, 630, diopside, 574, diopside (synthetic), 1412, 
diopside (very Al-rich), 858, djurleite, 630, dolomite (excess-
Ca), 1256, edenite, 574, elbaite, 783, elsmoreite, 1062, 
enstatite (synthetic), 1412, epidote, 335, epidote (strontian), 
592, epistolite, 974, erlichmanite, 645, erythrite–annabergite 
solid-solutions (synthetic), 1066, esseneite, 858, euxenite, 
1295, Fe–Cu sulfate hydroxy-hydrate (secondary), 2131, 
fergusonite, 1295, ferric sulfo-arsenate (amorphous), 1153, 
ferrorichterite, 1337, florencite-(Ce), 819, fluorcaphite, 
736, fl uor-elbaite, 783, fl uorite, 884, fl uoropargasite, 1424, 
foitite, 783, forsterite, 1083, freibergite, 943, froodite, 648, 
gahnite, 602, garnet, 422, 449, garnet (calderite-rich), 586, 
gehlenite, 860, gersdorffite (Co-rich), 1366, gold, 941, 
gold (argentian), 652, gold (palladian), 1677, goyazite, 
819, halloysite, 1163, henrymeyerite, 804, hercynite, 608, 
hessite, 1365, hilgardite, 1478, hjelmite (discredited), 1302, 
holfertite, 1546, hollingworthite, 645, hongshiite, 643, 
hongshiite (palladian), 643, howlite, 1479, hydroboracite, 
1479, hydroromarchite, 944, hydrowoodwardite, 1166, 
idaite, 630, “iddingsite”, 1083, illite, 1098, 1162, ilmenite 
(vanadoan), 501, ilvaite, 1031, inaglyite (rhodian), 644, 
insizwaite, 648, intermediate diopside–enstatite (synthetic), 
1412, irarsite, 645, irarsite–hollingworthite, 1675, iridium, 
1690, isoferroplatinum, 641, 1690, 1715, jarosite, 1153, 
1232, kaolinite, 1100, 1163, keithconnite, 1676, keithcon-
nite (plumbian), 1676, K-feldspar (Rb-rich), 775, konderite, 
644, kotulskite, 649, kudriavite, 696, kurgantaite, 1479, 
labradorite, 1083, lafl ammeite, 1672, lanthanite, 946, laurite, 
645, laurite–erlichmanite, 1673, lazurite, 1594, lazurite 
(synthetic), 1594, lepidolite (Rb,Cs-rich), 777, liddicoatite, 
770, lizardite, 1994, luzonite, 681, maghemite (in calcine), 
1213, magnesiohastingsite (igneous), 1747, magnesio-
hornblende, 1319, malanite, 644, manganilvaite, 1028, 
1044, manganoan ilmenite, 1665, manganocolumbite, 775, 
manganotantalite, 776, matildite, 904, melanotekite, 589, 
melanterite (cuprian), 1174, merenskyite, 1362, milotaite, 
690, monazite, 817, monazite-(Ce), 428, moncheite, 1364, 
murmanite, 974, muscovite, 312, muscovite (Rb-rich), 777, 
natrolite, 804, nepheline, 1114, nevskite, 902, neyite, 926, 
“nickelalumite”, 1512, nickelferroplatinum, 1715, olgite, 
1522, orthoclase, 574, orthoclase (etch pits), 1161, ortho-
pyroxene, 449, Os–Ir–Ru–Pt solid solutions, 642, osmium, 
642, 1690, oxykinoshitalite, 1502, paarite, 910, palladium, 
1676, palladoarsenide, 1362, paragonite, 312, pascoite, 
1380, pautovite, 966, penobsquisite, 1480, phengite, 312, 
platinum, 1721, platinum (Fe-rich), 1690, platinum (ferroan), 
641, polygonal serpentine, 514, polyphite, 1528, potassic-
carpholite, 1125, prehnite, 558, pringleite, 1480, pyrite 
(leached), 1167, pyrite (sector zoned), 955, pyrochlore, 1295, 
rhodium, 1723, rouxelite, 920, rozenite, 1178, ruitenbergite, 
1480, rustenburgite, 649, rutheniridosmine, 1690, ruthenium, 
1721, rutile (vanadoan), 501, salzburgite, 910, samarskite, 
1295, sapphirine, 467, scapolite, 574, 1594, scawtite, 1490, 
schorl, 783, scorodite, 1246, selenojalpaite, 1374, shkatul-
kalite, 974, siderotil (cuprian), 1174, sillimanite (vanadoan), 
498, skaergaardite, 1676, smectite, 1098, 1162, sobolevite, 
1528, sobolevskite, 648, sperrylite, 645, 1721, sperrylite 
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(ferrous rhodian sulfurian), 1703, spertiniite (secondary), 
2131, spessartine, 779, spinel, 608, 1319, spinel (chromian), 
1307, spinel (Fe–Cr), 1083, spinel (Fe–Ti), 1083, spinel 
(franklinite–jacobsite-rich), 589, spionkopite, 630, spurrite, 
1490, strontioginorite, 1020, 1480, sudburyite, 648, synthetic 
Al0.67�0.33[(UO2)(PO4)]2(H2O)15.5, 990, szaibélyite, 1481, 
tennantite (Cu-rich), 680, terlinguacreekite, 1056, tetrafer-
roplatinum, 643, 1690, 1720, tilleyite, 1490, titanite, 331, 
796, titanite (Nb,Na-rich), 801, titanite (Zr-rich), 801, trem-
bathite, 1481, tulameenite, 643, 1690, 1720, tyrrellite, 690, 
ungavaite, 1736, unidentifi ed ferric sulfo-arsenate (amor-
phous), 1246, unidentifi ed konderite-like, 1675, unidentifi ed 
Pb-rich Fe-silicate, 1678, unidentifi ed (Pd,Pt)3(Sb,Bi,As), 
647, unidentifi ed pentlandite-like Ir sulfi de, 644, unidentifi ed 
platarsite-like, 1704, unidentifi ed Pt oxide, 1721, unidenti-
fi ed PtCu–Sn alloys, 649, unidentifi ed Pt–Fe oxide, 1721, 
unidentifi ed Ru oxide, 1721, unidentifi ed Ru–Rh oxide, 
1721, unidentifi ed zvyagintsevite-like, 1668, unknown Ir–Os 
oxide, 650, unknown Ir–Rh hydroxide, 650, unknown Ir–Rh 
oxide, 650, unknown Pd2Ge, 649, unknown Pd3(Bi,Sb), 
648, unknown Pd3Bi2, 648, unknown Pd5Bi2, 648, unknown 
(Pd,Ag)(Te,Bi)2, 1364, unknown Pd–Au–Bi sulfi de, 644, 
unknown Pd–Bi plumbide, 649, unknown Pd–Cu oxide, 
650, unknown PdSbTe, 649, unknown (Pt,Pd)(Bi,Sb), 648, 
unknown Pt–Cu oxide, 650, unknown Pt-dominant inaglyite, 
644, unknown Pt–Fe hydroxide, 650, unknown Pt–Fe oxide, 
650, unknown Pt1.5Ir0.5As3, 647, unnamed Cu-dominant 
bohdanowiczite, 906, unnamed CuPbBi4S8, 904, unnamed 
ferrian Ca-Tschermakite, 858, unnamed (Ir,Rh,Pt)S, 1704, 
unnamed Pb4O(VO4) 2, 1678, unnamed Pd5(As,Te,Sn,Pb) 2, 
1677, unnamed Pd7PbO8, 1668, unnamed Rh(Ni,Fe,Cu)2S3, 
1675, unnamed (Th,Ca)(V,Si,P)O4, 1678, unnamed UK53A 
(NaBSiO4), 765, uraninite, 943, 1005, uranospathite, 990, 
veatchite, 1482, vermiculite, 1994, “viethofi ngite” (discred-
ited), 1302, volkovskite, 1482, vurroite, 704, vysotskite–
braggite, 1665, walkerite, 1482, watanabeite (bismuthian), 
681, waterhouseite, 1402, watkinsonite, 902, wiluite, 1458, 
wittichenite, 902, yarrowite, 630, yttrotantalite-(Y), 1302, 
zircon, 189, 1319, zvyagintsevite, 1665

MINERALOGICAL ASSOCIATION OF CANADA

errata, 847, 1443

MÖSSBAUER SPECTROSCOPY

ilvaite, 1047, manganilvaite, 1047

NEW MINERAL SPECIES

New minerals approved in 2004 by the Commission on New 
Minerals and Mineral Names, International Mineralogical 
Association, (Burke & Ferraris), 829, Potassic-carpholite 
and the myth of Centerville, Idaho, (Van Laer), 1125, 
bobtraillite, 748, calciopetersite, 1394, elsmoreite, 1062, 
fl uoropargasite, 1424, kudriavite, 696, manganilvaite, 1028, 
milotaite, 690, oxykinoshitalite, 1502, paarite, 910, pauto-
vite, 966, rouxelite, 920, salzburgite, 910, selenojalpaite, 
1374, terlinguacreekite, 1056, ungavaite, 1736, vurroite, 704, 
waterhouseite, 1402

NOMENCLATURE

Nomenclature modifi cations approved in 2004 by the Commis-
sion on New Minerals and Mineral Names, International 
Mineralogical Association, (Burke & Ferraris), 835, A-
type granite, 2038, bobtraillite, 748, calciopetersite, 1394, 
chemical-element adjectival modifiers, 1431, chemical-
element suffi xes, 1431, chemical-element symbol prefi xes 
(discouraged), 1432, elsmoreite, 1062, fl uoropargasite, 1424, 
granite pegmatite classifi cation, 2006, 2028, kudriavite, 696, 
manganilvaite, 1028, milotaite, 690, olgite, 1522, oxykinoshi-

talite, 1502, pautovite, 966, rouxelite, 920, Schaller modi-
fi ers, 1430, selenojalpaite, 1374, terlinguacreekite, 1056, 
ungavaite, 1736, vurroite, 704, waterhouseite, 1402

OPTICAL PROPERTIES
General

bobtraillite, 749, calciopetersite, 1395, fluoropargasite, 1424, 
optical analysis of minerals, 543, oxykinoshitalite, 1502, 
waterhouseite, 1403, wiluite, 1458

Refl ectance

ilvaite, 1033, kudriavite, 697, manganilvaite, 1030, milotaite, 692, 
paarite, 911, pautovite, 969, rouxelite, 920, salzburgite, 911, 
selenojalpaite, 1375, terlinguacreekite, 1059, ungavaite, 
1738, vurroite, 707

PETROLOGY

General (see also Experimental)

Alaskan–Uralian-type complex, 1688, alkali feldspar microtex-
tures, 1960, alkali feldspar weathering, 1978, Athabasca 
Basin uranium deposit, 1005, 1566, Au–PGE placer deposits, 
1688, 1712, authigenic clay minerals, 1097, basalt altera-
tion during weathering, 1086, basalt trace-element behavior 
during weathering, 1089, borate deposits, 1482, Broken 
Hill, 479, 2029, Bushveld Complex, 1712, carbonation 
reactions in serpentine, 228, carbonatite classification, 
2050, carbonatite-genesis models, 2060, Charlevoix impact 
structure, 553, chondrite-normalized PGE, 1367, 2083, 
chondrite-normalized REE, 198, 270, 340, 890, 1037, 1461, 
chromian spinel (peridotitic), 1308, contact metamorphic 
aureole, 394, copper sulfi de crystallization temperatures, 631, 
core–mantle boundary, 1554, core–mantle electrochemical 
transfer, 1560, core–mantle geochemical transfer, 1554, 
Cu–Au–PGE deposit, 1356, diamond, 204, East Alligator 
River Uranium Field, 814, Erzgebirge, 884, 900, fi brous 
sillimanite, 398, fl uid-inclusion data, 887, 970, gahnite in 
metamorphosed VMS deposits, 602, garnet chemical-zoning, 
163, 245, 373, 420, 449, garnet thermobarometry, 41, 145, 
257, 419, 459, 488, geobarometry, 41, 77, 145, 204, 257, 414, 
459, 473, 505, 1338, geochronology, 192, 426, 1005, 1318, 
geothermobarometry, 41, 76, 145, 298, 343, 414, 459, 473, 
505, geothermometry, 41, 145, 257, 414, 459, 473, 486, 505, 
1338, gold (palladian), 1677, gold mineralization, 952, 1142, 
1158, 1356, gold ore (roasted), 1208, granitic pegmatite 
classifi cation, 2006, 2028, graphite–diamond transition, 211, 
highly acidic hydrothermal fl uid, 952, hornblende geoba-
rometer, 77, 145, host–inclusion system model for diamond, 
204, hydrogen metasomatism, 399, immiscible melts, 2082, 
immiscible sulfi de liquid, 1369, 2081, invisible gold, 952, 
1208, Iron Mountain, California, 1226, Kirakkajuppura PGE 
deposit, 1664, Kola Peninsula, 736, 796, 966, 1524, 1528, 
2037, Kondor alkali-ultrabasic massif, 638, layered-intru-
sion PGE deposit, 1663, 1712, magma degassing, 1751, 
1770, magmatic Ni–Cu sulfi de deposit genesis, 2070, mantle 
plumes, 1554, metamictization, 1292, miarolitic cavities, 
1093, Mont Saint-Hilaire, 748, Ni–Cu–PGE deposit, 1736, 
Niederschlema deposit, 900, obduction, 210, perthite, 1963, 
PGE mobility, 1368, 1682, 1728, 1741, PGE oxides, 1668, 
1724, PGE sulfi des oxidation, 1729, PGM alloy alteration, 
1712, Pikes Peak batholith, 1093, polygonal serpentine, 
514, polymetallic sulfi de melt, 491, porphyry copper deposit 
(PGM-rich), 1356, pseudocoticules, 626, Pt:Pd fractionation, 
1741, pyroxene geothermometry, 486, radiation-induced 
damage in chlorapatite, 1582, radiation-induced damage in 
quartz, 1566, REE distribution coeffi cients, 275, ruby deposit 
(marble-hosted), 1315, S/Se for magmatic sulfi des, 1770, 
Skrikerum Cu–Ag–Tl–Se deposit, 1374, slaty cleavage, 
312, spinifex augite, 1767, structure of silicate melts from 
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a glass perspective, 1921, titanite geochronometry, 343, 
unconformity-type uranium deposit, 1005, VMS deposit, 
602, 657, yellow fl uorite (MREE-enriched), 890, zincian-
spinel-forming reactions, 614

Igneous

A-type granite, 2035, albitite, 738, anatectic felsic pegmatites, 
2030, basalt (weathered), 1078, basanite (weathered), 1078, 
biotite syenite (gneissic), 1108, Boston Creek ferropicrite, 
1746, 1760, calcite kimberlite, 2054, carbonatite, 2050, 
carbothermal residua, 2056, clinopyroxene spinifex texture, 
1765, comenditic trachyte, 1333, diorite, 861, dunite, 641, 
eclogite, 106, 184, 213, 444, granitic pegmatite, 770, 1062, 
1093, 1291, 2005, 2028, nepheline syenite, 1108, ophiolite, 
184, 227, 264, 937, pantellerite, 1332, pantelleritic trachyte, 
1333, peridotite (Alpine-type), 130, 1308, tonalite, 391

Metamorphic

actinolite in prehnite-pumpellyite facies, 89, albitite, 353, amphibo-
lite, 570, 586, 1115, anatectic pegmatites, 2028, blackwall 
formation, 135, conjugate pairs of thermodynamic variables, 
23, contact metamorphism, 53, 130, 773, coronitic rocks, 368, 
447, 464, crossing isograds, 13, decompression reactions, 
119, dehydration isograd, 301, depletion halo, 368, dissolu-
tion–reprecipitation reactions during metamorphism, 319, 
328, 356, endoskarn, 861, epidote-out isograd, 264, exos-
karn, 864, foliation development, 342, granoblastic rocks, 
448, greenschist metamorphism, 89, 316, Grenville Province, 
444, 570, 1108, 1424, 2058, high-pressure granulite, 444, 
1424, isobaric surface, 296, isochemical P–T sections, 41, 
isograd, 13, 296, isogradic surface, 296, isothermal surface, 
296, kyanite eclogite, 106, 188, listwanite, 226, marble, 
1316, marble–amphibolite reaction zone, 570, metapelite, 
36, 52, 242, 353, 394, 414, 465, 479, 496, metastable 
equilibrium, 14, mineral equiibria (calculated), 24, 41, 71, 
Mn–Zn rich garnet-spinel rocks, 586, plagioclase-dominant 
corona on garnet, 371, prehnite–pumpellyite facies, 89, retro-
grade metamorphism, 113, 188, 328, 402, 481, 507, 1030, 
serpentinite (carbonated), 226, sillimanite zone, 604, skarn, 
242, 858, 1030, symplectite, 106, synkinematic growth of 
garnet porphyoblasts, 158, thermodynamic constraints, 15, 
52, thermodynamic modeling, 11, 22, 41, 71, 90, 109, 145, 
296, 338, 373, 402, 414, 455, 474, 487, 505, water activity, 
29, Whetstone Lake, 13

RAMAN SPECTRA

fl uorite (yellow), 887, lithium germanate glass, 1648, sillimanite 
(vanadoan), 498, synthetic erythrite–annabergite solid-solu-
tions, 1066, waterhouseite, 1404

SCANNING-ELECTRON MICROGRAPHS

Al-hydroxide precipitate, 1166, alkali feldspar microtextures, 
1967, alkali feldspar weathering, 1980, annabergite, 
1068, argentite, 490, arsenuranospathite, 991, awaruite 
(Pt-rich), 1714, belovite-(Ce), 967, beryl (Cs-rich), 777, 
biotite–quartz symplectite, 500, bohdanowiczite, 900, 
braggite, 1719, calciopetersite, 1395, clausthalite, 900, 
colusite (germaniferous), 660, cooperite, 1694, 1719, Cu 
dendrites, 1166, cuproiridisite, 1669, 1692, cuprorhodsite, 
1669, dolomite (excess-Ca), 1276, dyscrasite, 490, erythrite, 
1068, eucairite, 901, fl orencite-(Ce), 818, fl uorcaphite, 739, 
framboidal pyrite, 940, freibergite, 945, garnet, 777, garnet 
chemical zoning, 164, 378, 425, gladite, 914, gold, 944, 
1363, gold (palladian), 1674, goyazite, 818, halloysite, 1166, 
henrymeyerite, 799, hessite, 1363, hydroromarchite, 947, 
hydrowoodwardite, 1166, illite, 1162, iridium, 1693, isofer-
roplatinum, 1692, jarosite, 1233, kaolinite, 1166, krupkaite, 
914, kudriavite, 699, lafl ammeite, 1674, laurite–erlichmanite, 

1674, listwanite, 230, luzonite, 681, manganilvaite, 1034, 
manganocolumbite, 777, margarite–paragonite–muscovite, 
141, merenskyite, 1363, monazite, 818, monazite-(Ce), 429, 
moncheite, 1363, nevskite, 900, nickelferroplatinum, 1714, 
orthoclase etch pits, 1161, osmium, 1694, oxykinoshitalite, 
1504, paarite, 914, pautovite, 967, plagioclase–cordierite 
symplectite, 500, plagioclase zoning, 380, platinum, 1719, 
platinum (Fe-rich), 1692, prehnite, 565, pyrite (leached), 
1167, rhodium, 1723, rouxelite, 921, ruby, 1321, salzburgite, 
914, secondary chalcopyrite on carbon, 2131, secondary 
pyrite on magnetite, 2131, sillimanite (vanadoan), 499, 
sperrylite, 1719, sperrylite (ferrous rhodian sulfurian), 1693, 
spinifex clinopyroxene, 1770, synthetic erythrite–anna-
bergite solid-solution, 1068, tennantite (Cu-rich), 681, 
tetraferroplatinum, 1692, titanite, 333, titanite (zoned), 799, 
tulameenite, 1692, 1717, ungavaite, 1739, unidentifi ed ferric 
sulfo-arsenate (amorphous), 1246, unidentifi ed Pt oxide, 
1718, unidentifi ed Pt–Fe oxide, 1716, unidentifi ed Ru oxide, 
1723, unidentifi ed Ru–Rh oxide, 1723, unidentifi ed zvyagint-
sevite-like, 1668, unknown Pd2Ge, 650, unnamed Pd7PbO8, 
1668, unnamed Rh(Ni,Fe,Cu)2S3, 1674, uraninite, 946, 
1009, vurroite, 706, vysotskite–braggite, 1667, watanabeite 
(bismuthian), 681, waterhouseite, 1403, watkinsonite, 900, 
zircon, 1322, zvyagintsevite, 1668, 1716

TEXTURES

Al-hydroxide precipitate, 1166, alkali feldspar microtextures, 
1967, basalt, 1081, basalt (weathered), 1081, basanite, 1081, 
basanite (weathered), 1081, biotite–quartz symplectite, 500, 
blackwall, 139, clinopyroxene spinifex texture, 1765, copper 
sulfi des under supergene alteration, 630, coronitic rocks, 
368, 447, 466, Cu dendrites, 1166, garnet–mica schist, 138, 
granoblastic rocks, 448, halloysite, 1166, hydrowoodwardite, 
1166, illite, 1162, kaolinite, 1166, lherzolite, 134, maghemite 
(in calcine), 1213, margarite–paragonite–muscovite in black-
wall, 141, nanotunnels in albite, 1979, orthoclase (tweed), 
1970, orthoclase etch-pits, 1161, 1965, perthite, 1975, 
plagioclase–cordierite symplectite, 500, plagioclase-domi-
nant corona on garnet, 377, pyrite (leached), 1167, shocked 
quartz, 557, skarn (Mn-rich), 1037, symplectite, 466, 500, 
629, 861, unidentifi ed ferric sulfo-arsenate (amorphous), 
1246, uraninite, 1009, zircon recrystallization, 190

THERMOGRAVIMETRIC ANALYSIS

elsmoreite, 1062

TRACE-ELEMENT DATA

amphibolite, 573, basalt, 1081, basalt (weathered), 1081, basanite, 
1081, basanite (weathered), 1081, biotite, 1785, biotite 
syenite (gneissic), 1109, blackwall, 136, chlorite, 1785, 
clinopyroxene, 1785, copper sulfi de deposits, 938, epidote, 
272, epidote amphibolite, 268, feldspar, 1785, ferropicrite, 
1763, fl uorite (yellow), 889, garnet–mica schist, 136, green-
schist, 268, hornblende, 272, 1785, ilmenite, 1785, jarosite 
stalactites, 1236, magnesiohastingsite (igneous), 1750, 
magnetite, 1785, marble, 573, marble–amphibolite reaction 
zone, 573, mica schist, 136, Mn–Zn rich garnet–spinel rocks, 
597, nepheline syenite, 1109, PGE in porphyry copper ore, 
1360, plagioclase, 272, plagioclase amphibolite, 268, pyrite 
(auriferous), 953, pyrite (sector zoned), 955, titanite, 272, 
water dripping from jarosite stalactites, 1231, wiluite, 1459, 
zircon, 195

TRANSMISSION ELECTRON MICROSCOPY

epistolite, 976, geobacter sulfurreducens surface characterization, 
1634, lizardite, 1994, lizardite scrolls, 1996, murmanite, 
976, nanotunnels in albite, 1979, orthoclase, 1970, polygonal 
serpentine, 514, vermiculite, 1994
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TWINNING (see also Crystallography)

terlinguacreekite, 1057, uranospathite, 994, waterhouseite, 1403

X-RAY DIFFRACTION (see also Crystal Structure)

Cell dimensions

ankerite, 1266, bobtraillite, 752, calciopetersite, 1396, cobaltarthu-
rite, 1388, Cu–Ga alloy (synthetic), 1657, �-Cu2V2O7, 672, 
diopside (synthetic), 1416, dolomite (excess-Ca), 1263, elsmo-
reite, 1062, enstatite (synthetic), 1416, epistolite, 981, fl uor-
caphite, 742, fl uoropargasite, 1425, gallite (synthetic), 1657, 
Ga2S3 (synthetic), 1657, haüyne (synthetic), 1592, holfertite, 
1548, ilvaite, 1033, 1045, intermediate diopside–enstatite 
(synthetic), 1416, kudriavite, 697, lazurite (synthetic), 1592, 
manganilvaite, 1033, 1045, milotaite, 693, murmanite, 981, 
“nickelalumite”, 1513, olgite, 1522, oxykinoshitalite, 1505, 
pascoite, 1380, pautovite, 969, polyphite, 1529, rouxelite, 
921, scawtite, 1491, scorodite, 1248, selenojalpaite, 1376, 
sobolevite, 1529, spinel (chromian), 1308, spurrite, 1491, 
strontioginorite, 1020, synthetic Al0.67�0.33[(UO2)(PO4)]2
(H2O)15.5, 994, synthetic Cs2[(UO2)(MoO4)2], 715, synthetic 
Cs2[(UO2)(MoO4)2](H2O), 715, synthetic erythrite–anna-

bergite solid-solutions, 1070, synthetic heinrichite, 724, 
synthetic meta-uranocircite I, 724, synthetic NaBSiO4, 
760, synthetic Sr[(UO2)(AsO4)]2(H2O)11, 724, synthetic 
Sr[(UO2)(PO4)]2(H2O)11, 724, tennantite (Cu-rich), 682, 
terlinguacreekite, 1057, tilleyite, 1491, ungavaite, 1741, 
unidentifi ed Cu10Ga32S58 (synthetic), 1657, uranospathite, 
994, vurroite, 707, waterhouseite, 1404, wiluite, 1461

Powder data

ankerite, 1267, bobtraillite, 752, calciopetersite, 1396, Cu–Ga alloy 
(synthetic), 1657, �-Cu2V2O7, 673, diopside (synthetic), 
1415, dolomite (excess-Ca), 1263, elsmoreite, 1063, enstatite 
(synthetic), 1415, epistolite, 980, fluoropargasite, 1426, 
gallite (synthetic), 1657, Ga2S3 (synthetic), 1657, kudriavite, 
698, maghemite (in calcine), 1214, manganilvaite, 1033, 
milotaite, 693, murmanite, 980, oxykinoshitalite, 1504, 
paarite, 916, pautovite, 969, rouxelite, 923, salzburgite, 915, 
scorodite, 1252, selenojalpaite, 1376, synthetic erythrite–
annabergite solid-solutions, 1069, synthetic NaBSiO4, 
761, terlinguacreekite, 1059, ungavaite, 1740, unidentifi ed 
Cu10Ga32S58 (synthetic), 1657, unnamed Pd7PbO8, 1671, 
vurroite, 710, waterhouseite, 1404


