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The 6" International Symposium on Granitic
Pegmatites (PEG 2013), New Hampshire-Maine (May
26%—June2" 2013), held a special session on phosphate
minerals as an important part of the program in honor
of Frangois Fontan, Paul Keller, and André-Mathieu
Fransolet. These three exceptional researchers have
contributed enormously to the advancement of our
knowledge of pegmatitic phosphates over the last three

decades. They worked individually and jointly, always
in an enthusiastic, effective, and tireless way. They
passed on their knowledge and interest in phosphates
to many younger researchers.

Phosphate minerals are considered very important
and interesting accessories in granite pegmatites,
where they occur as well-formed crystals in miarolitic
cavities, or as masses that in some instances can reach



122

gigantic proportions. Despite negligible economic
interest, except for the world of mineral collectors and
museums, these accessories are of key importance in
understanding the petrologic processes involving both
single pegmatite dikes and entire pegmatitic swarms
or fields. Generally, pegmatitic phosphates occur as
very complex associations of primary and secondary
phosphate mineral species, typically showing intricate
textures revealing the geological history of the hosting
pegmatite.

The central part of the 20" century was character-
ized by the activity of many important scientists who
began to describe phosphate mineral species, their
crystal chemistry, paragenesis, occurrence, and the
features of the hosting pegmatite. As an example, the
first complete descriptions of phosphate paragenesis
characterizing a specific pegmatite are due to Mason
(1941) and Quensel (1952), who described the primary
and secondary phosphate paragenesis occurring at
Varutrask in Sweden. Heinrich (1951) gave a complete
description of the mineralogy of triplite. Paul Brian
Moore described a great number of new phosphate
mineral species including “jahnsite”, segelerite,
robertsite, and “whiteite” (Moore 1974, Moore & Ito
1978) as well as the crystal-chemistry of important
phosphate mineral groups such as alluaudite, wyllieite,
and arrojadite (Moore & Ito 1979) or individual species
such as sarcopside (Moore 1972) or wyllieite (Moore
& Molin-Case 1974). The paper published by Moore
(1973) in the nascent Mineralogical Record, which
represents the first attempt to give a global description
of pegmatitic phosphates, their crystal-chemistry, and
petrological implications, was very influential. These
scientists, with their work, underlined the extreme
complexity and importance of these accessories typical
of LCT pegmatites (Simmons et al. 2003, Cerny & Ercit
2005). During the last decades of the 20" century and
the beginning of the 21 century, Frangois Fontan, Paul
Keller, and André-Mathieu Fransolet made great contri-
butions to the study of petrology of pegmatitic phos-
phates. Of great interest are their studies about: primary
hagendorfite at the Kibingo pegmatite (Fransolet ez al.
2004); the minerals belonging to the jonsonmervilleite—
fillowite series in African pegmatites (Fransolet et al.
1998); the phosphate mineral associations of the Tsao-
bismund pegmatite (Fransolet et al. 1983, Fransolet
et al. 1986); the intercrystalline cation partitioning
between minerals of the triplite-zwieselite-magnotriplite
and triphylite-lithiophilite series (Keller ef al. 1994a);
and the relationships about genesis and textures of the
minerals belonging to the triphylite-lithiophilite and
triplite-zwieselite series in granitic pegmatites (Keller
et al. 1994b). Such works represent the result of the
intense field survey and analytical activity performed
by the three scientists.
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Francois Fontan was born in Toulouse (France) in
1942, and passed away in July 2007 at the age of 64.
Frangois spent his career in research with the CNRS at
the Université Paul-Sabatier in Toulouse (France). He
obtained his Doctorat d’Etat (Ph.D.) in 1971, under the
guidance of Francois Permingeat, defending the thesis
entitled: “Etude minéralogique et essais expérimentaux
sur des phosphates de fer et de manganese de pegmatites
des Jebilet (Maroc) et des Pyrénées (France)” (Fontan
1978). He was particularly involved in investigations
of the mineralogy and genesis of phosphate minerals
in the European granitic pegmatites at Cinco Villas,
Fregeneda, Canada, and Pinilla de Fremoselle in Spain
(Fontan & Fransolet 1986, Pesquera et al. 1986, Roda
et al. 1996, 1999, 2004). Francois Fontan also devoted
part of his research activity to the study of silicate
minerals and internal evolution of pegmatites (Fontan
& Fransolet 1982, Mallo er al. 1995, Keller et al. 1999,
Roda-Robles et al. 1999, 2004, 2005, Wang et al. 2006,
2007). During his career Francois Fontan discovered
or contributed to the description of the following new
mineral species: krautite (Fontan ez al. 1975), luzacite



PREFACE

(Moelo et al. 2000), ferrorosemaryite (Hatert et al.
2005a), stanékite (Keller et al. 1997), and joosteite
(Keller et al. 2007). The mineral species fontanite,
Ca[(UO,)3(CO3)4]°3(H,0), a calcium uranyl carbonate
from the Rabejac uranium mine (Lodeve, Hérault,
France), was named in recognition of his accomplish-
ments (Deliens & Piret 1992). His last publication
concerns pegmatitic phosphates with a structural study
of the lithiophilite-sicklerite series (Hatert ez al. 2012).

André-Mathieu Fransolet was born in Heusy
(Belgium) in May of 1947. He took his degree in
Geology at the Université de Liege in October of 1969.
In 1975 he obtained his Ph.D. in Geological and Miner-
alogical Sciences at the same University defending
the thesis: “Etude minéralogique et pétrologique des
phosphates de pegmatites granitiques”. At the Labora-
toire, André-Mathieu Fransolet developed most of his
fruitful research as Professor of Mineralogy and, for
more than 20 years (1990-2012), also as Director of
the Laboratoire de Minéralogie, until his retirement in
October 2012. He is also a member of the Académie
Royale des Sciences, des Lettres et des Beaux-Arts de
Belgique since 2004. During his research activity he
was particularly active in studying mineralogy, crystal-
chemistry, and petrology of pegmatitic phosphates
(Fransolet 1975, 1977a, 1989, Hatert er al. 2006a,
Vignola er al. 2011, Hatert et al. 2011). He studied the
phosphate mineral associations of the African pegma-
tites of Buranga (Rwanda) and Angarf-Sud (Morocco)
(Fransolet 1974, 1980, Fransolet & Abraham 1983,
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Fransolet ef al. 1985, Fransolet 1987a, 1995). He was
one of the pioneers of using experimental petrology of
phosphates to understand the extreme efficacy of this
science in deciphering the petrological characteristics
of natural phosphate associations in granitic pegmatites
(Antenucci et al. 1995, 1996, Hatert et al. 2000, 2002a,
2005b, 2006a, 2006b, Keller et al. 2006). During his
career, André-Mathieu Fransolet discovered or contrib-
uted to the description of the following new mineral
species: melonjosephite (Fransolet 1973), gatumbaite
(von Knorring & Fransolet 1977), drugmanite (van
Tassel 1979), mantiennéite (Fransolet et al. 1984),
vantasselite (Fransolet 1987b), foordite (Cerny et al.
1988), ercitite (Fransolet er al. 2000), graulichite-(Ce)
(Hatert et al. 2003), stavelotite-(La) (Bernhardt et al.
2005), ferrorosemaryite (Hatert ez al. 2005), and karen-
webberite (Vignola et al. 2013). He had a particular
interest in the systematic mineralogy of Belgium
and published numerous papers on the mineralogy
of Belgium (Fransolet 1972, Fransolet et al. 1974a,
1974b, 1974c, Fransolet & Mélon 1975, Fransolet &
Bourguignon 1975, Fransolet 1977b, Fransolet et al.
1977, Fransolet & Bourguignon 1978a, 1978b, Fran-
solet 1978, 1979, 1982, Langer et al. 1984, Theye &
Fransolet 1994, Hatert ef al. 1996, Fransolet & Deliens
1977, Hatert et al. 1998, Schreyer et al. 2001, 2004)
and two volumes on this subject (Mélon et al. 1976,
Hatert et al. 2002b).

The phosphate hydrate of calcium and beryllium
from the Tip Top pegmatite (Custer County, South
Dakota) [Ca3Bey(PO4)2(HPOy4)224H,0] was named
fransoletite in his honor (Peacor ef al. 1983).

Paul Keller was born in Sarata (Romania) in 1940.
In 1973 he obtained his degree in Geology defending
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a thesis on the crystal-chemistry of phosphates and
arsenates at the University of Stuttgart (Germany).
At the Institut fur Mineralogie und Kristallchemie of
the University of Stuttgart he developed most of his
fruitful research as Professor of Mineralogy until his
retirement in 2006. During the same period Paul Keller
curated the mineralogical collection of the Institut fur
Mineralogie und Kristallchemie. His research focused
on the phosphate mineral associations of the pegmatites
of the Karibib region in Namibia (Keller & von Knor-
ring 1985, Keller & von Knorring 1989), of Cahada
and Pinilla de Fermoselle, Spain (Roda-Robles et al.
1998, Roda et al. 2004). He was particularly active in
studying and describing crystal-chemical features of
phosphates and arsenates (Keller 1971, 1972, 1973,
1974a). Paul Keller published several papers concerning
the systematic mineralogy of the Tsumeb mineralization
(Otjikoto Region, Namibia) and of Namibia in general
(Keller 1974b, 1977a, 1977b, 1981, Keller & Bartelke
1982, Keller 1984, 1985, Keller & Innes 1986, Keller et
al. 1999, Grieser et al. 1998, Roda et al. 2007).

During his career Paul Keller discovered and
described, or contributed to the description of, the
following new mineral species: queitite (Keller et al.
1979a); koritnigite (Keller et al. 1979b); warikahnite
(Keller et al. 1979c); giniite (Keller 1980); otjisumebite
(Keller et al. 1981a), jamesite (Keller et al. 1981b);
o’danielite (Keller ef al. 1981c¢); bartelkeite (Keller et
al. 1981d); lammerite (Keller ef al. 1981e); johillerite
(Keller et al. 1982); plumbotsubite (Keller & Dunn
1982a); arsendescloizite (Keller & Dunn 1982b);
scotlandite (Paar er al. 1984); mathewrogersite (Keller
& Dunn 1986); chenite (Paar et al. 1986); zincroselite
(Keller et al. 1986); barstowite (Stanley ef al. 1991);
damaraite (Criddle et al. 1990); stanekite (Keller et al.
1997); ekatite (Keller 2001); ferrorosemaryite (Hatert ez
al. 2005a); and joosteite (Keller e al. 2007).

The iron and bismuth phosphate from Schneeberg
(Erzgebirge, Saxony, Germany) [BisFe3*(PO4)O,(OH)]
was named paulkellerite in his honor (Dunn ez al. 1988).

REFERENCES

ANTENUCCI, D., FRANSOLET, A.-M., MIEHE, G., & TARTE, P.
(1995) Synthese et cristallochimie de NaCaCdMg,(POy)s,
phosphate nouveau a structure alluaudite sans cation triva-
lent. European Journal of Mineralogy 7, 175-181.

ANTENUCCI, D., TARTE, P., & FRANSOLET, A.-M. (1996) The
synthetic phosphate NaCaCdMg,(PO,),: first experimental
evidence of a reversible alluaudite — fillowite polypor-
phism. Neues Jahrbuch fiir Mineralogie, Monatshefte
171, 289-296.

BERNHARDT, E.J., ARMBRUSTER, T., FRANSOLET, A.-M., &
SCHREYER, W. (2005) Stavelotite-(La), a new lanthanum-
manganese-sorosilicate mineral from the Stavelot Massif,
Belgium. European Journal of Mineralogy 17, 703-714.

THE CANADIAN MINERALOGIST

CeRrNY, P. & Ercit, T.S. (2005) The classification of gra-
nitic pegmatites revisited. Canadian Mineralogist 43,
2005-2026.

CERNY, P., FRANSOLET, A.-M., Ercit, T.S., & CHAPMAN, R.
(1988) Foordite SnNb,Og, a new mineral, and the foordite-
thoreaulite series. Canadian Mineralogist 26, 889-898.

CRIDDLE, A.J., KELLER, P., STANLEY, C.J., & INNES, J. (1990)
Damaraite, a new lead oxychloride mineral from the Kom-
bat mine, Namibia (South West Africa). Mineralogical
Magazine 54, 593-598.

DELIENS, M. & PIRET, P. (1992) La fontanite, carbonate hydraté
d’uranyle et de calcium, nouvelle espece minérale de
Rabejac, Hérault, France. European Journal of Mineral-
ogy 4, 1271-1274.

Dunn, PJ., Gricg, J.D., Wicks, FJ., & GAuLt, R.A. (1988)
Paulkellerite, a new bismuth iron phosphate mineral
from Schneeberg, Germany. American Mineralogist 73,
870-872.

FontaN, F. (1978) Etude minéralogique et essais expéri-
mentaux sur des phosphates de fer et de manganese de
pegmatites des Jebilet (Maroc) et des Pyrénées (France).
These de doctorat, Univ. Paul-Sabatier de Touluse, Tou-
luse, France.

FONTAN, F. & FRANSOLET, A.-M. (1982) Le béryl bleu riche en
Mg, Fe et Na de la Mine de Lassur, Ariege, France. Bulletin
de Minéralogie 105, 615-620.

FonTaN, F. & FRANSOLET, A.-M. (1986) Les phosphates de
Fe et Mn des pegmatites de Valmy, Massif des Alberes
(Pyrénées orientales), France. Boletin Sociedad Espariola
de Mineralogia 9, 391-396

FontaN, F., OrRLIAC, M., & PERMINGEAT, F. (1975) La krautite
MnHAsO4¢H20 une nouvelle espece minérale. Bulletin de
la Societe Frangais de Mineralogie et de Cristallographie
98, 78-84.

FRANSOLET, A.-M. (1972) Données nouvelles sur la carpholite
de Meuville (vallée de la Lienne, Belgique). Bulletin de la
Société frangaise de Minéralogie et de Cristallographie
95, 84-97.

FRANSOLET, A.-M. (1973) La mélonjosephite CaFe>*Fe*
(PO4)2(OH), une nouvelle espece minérale. Bulletin de la
Société frangaise de Minéralogie et de Cristallographie
96, 135-142.

FRANSOLET, A.-M. (1974) Les phosphates lithiques des pegma-
tites de la plaine des Zenaga (Anti-Atlas, Maroc). Notes du
Service géologique du Maroc 35, 137-143.

FRANSOLET, A.-M. (1975) Etude minéralogique et pétrologique
des phosphates de pegmatites granitiques. These de doc-
torat, Univ. Liege, Liege, Belgium.

FRANSOLET, A.-M. (1977a) Intercroissances et inclusions dans
les associations graftonite-sarcopside-triphylite. Bulletin
de la Société francaise de Minéralogie et de Cristallogra-
phie 100, 198-207.



PREFACE

FRANSOLET, A.-M. (1977b) L’arsénopyrite de Ternell (Massif
de Stavelot, Belgique). Bulletin de I’Académie royale des
Sciences de Liege 46, 384-391

FRANSOLET, A.-M. (1978) Données nouvelles sur 1’ottrélite
d’Ottré, Belgique. Bulletin de Minéralogie 101, 548-557.

FRANSOLET, A.-M. (1979) Occurrences de lithiophorite, nsutite
et cryptomélane dans le Massif de Stavelot, Belgique.
Annales de la Société géologique de Belgique 102,
303-312.

FRANSOLET, A.-M. (1980) The eosphorite — childrenite series
associated with the Li-Fe-Mn phosphate minerals from
the Buranga pegmatite, Rwanda. Mineralogical Magazine
43, 1015-1023.

FRANSOLET, A.-M. (1982) Minéralogie de Belgique. Ardennite.
Bulletin de la Société belge de Géologie 91, 50.

FRANSOLET, A.-M. (1987a) Les phosphates secondaires de
la pegmatite d’Angarf-Sud, plaine des Zenaga, Anti-
Atlas, Maroc. Notes du Service géologique du Maroc 43,
339-347.

FRANSOLET, A.-M. (1987b) La Vantasselite, une nouvelle
espece minérale du Massif de Stavelot, Belgique. Bulletin
Minéralogique 110, 647-656.

FRANSOLET, A.-M. (1989) The problem od Na-Li substitution
in primary Li-Al phosphates — new data on lacroixite, a
relatively widespread mineral. Canadian Mineralogist
27,211-217.

FRANSOLET, A.-M. (1995) Wyllieite et rosemaryite dans la
pegmatite de Buranga, Rwanda. European Journal of
Mineralogy 7, 567 —75.

FRANSOLET, A.-M. & ABRAHAM, K. (1983) Une association
triplite — montebrasite — griphite dans la pegmatite de
Buranga, Rwanda. Annales de la Société géologique de
Belgique 106, 299-309.

FRANSOLET, A.-M. & BOURGUIGNON, P. (1975) Données nou-
velles sur la fraipontite de Moresnet (Belgique). Bulletin de
la Société frangaise de Minéralogie et de Cristallographie
98, 235-244.

FRANSOLET, A.-M. & BOURGUIGNON, P. (1978a) Pyrophyllite,
dickite et kaolinite dans les filons de quartz du Massif de
Stavelot. Bulletin de I’Académie royale des Sciences de
Liege 47,213-221.

FRANSOLET, A.-M. & BOURGUIGNON, P. (1978b) Di/trioctahe-
dral chlorite in quartz veins from the Ardenne, Belgium.
Canadian Mineralogist 16, 365-373.

FRANSOLET, A.-M. & DELIENS, M. (1997) Crandallite et ward-
ite dans les filons de quartz du Massif de Stavelot, Bel-
gique. Bulletin de I’Institut royal des Sciences naturelles
de Belgique, Sciences de la Terre 67, 189—194.

FRANSOLET, A.-M. & MELON, J. (1975) Données nouvelles sur
des minéraux de Belgique. Bulletin de la Société royale des
Sciences de Liege 44, 157-160.

125

FRANSOLET, A.-M., JEDBAW, J., & VAN TASSEL, R. (1974a) La
fluellite de Richelle, pres de Visé, Belgique. Annales de la
Société géologique de Belgique 97, 27-38.

FRANSOLET, A.-M., JEDBAW, J., & VAN TASSEL, R. (1974b) La
scholzite de Richelle, minéral nouveau pour la Belgique.
Annales de la Societé géologique de Belgique 97,321-330.

FRANSOLET, A.-M., JEDBAW, J., & VAN TASSEL, R. (1974c) La
minyulite de Richelle, Belgique. Annales de la Société
géologique de Belgique 97, 331-340.

FRANSOLET, A.-M., JEDBAW, J., & VAN TASSEL, R. (1977)
Minéraux secondaires plombiferes (cérusite, anglésite,
pyromorphite, corkite et wulfénite) de Richelle, Belgique.
Annales de la Société géologique de Belgique 100, 1-7.

FRANSOLET, A.-M., KELLER, P., & FONTAN, F. (1983) Prelimi-
nary results of the investigation of the phosphate minerals
from the Tsaobismund pegmatite, Namibia. Fortschritte
der Mineralogie 61, 65-66.

FRANSOLET, A.-M., OUSTRIERE, P., FONTAN, F., & PILLARD, F.
(1984) La mantiennéite, une nouvelle espece minérale du
gisement de vivianite d’Anloua, Cameroun. Bulletin de
Minéralogie 107, 737-744.

FRANSOLET, A.-M., ABRAHAM, K., & SPEETIJEENS, J.M. (1985)
Evolution génétique et signification des associations de
phosphates del la pegmatite d’Angarf-Sud, Plaine de
Tazenakht, Anti-Atlas, Maroc. Bulletin de Mineralogie
108, 551-574.

FRANSOLET A.-M., KELLER, P., & FONTAN, F. (1986) The phos-
phate mineral associations of the Tsaobismund pegmatite,
Namibia. Contributions to Mineralogy and Petrology 92,
502-517.

FRANSOLET, A.-M., FONTAN, F., KELLER, P., & ANTENUCCI, D.
(1998) The series jonsonmervilleite-fillowite in phosphate
associations of graniti pegmatites of central Africa. Cana-
dian Mineralogist 36, 355-366.

FRANSOLET, A.-M., CoOPER, M.A., CERNY, P., HAWTHORNE,
F.C., CHAPMAN, R., & GRICE, J.D. (2000) The Tanco peg-
matite at Bernic Lake, southeastern Manitoba. XV. Ercitite,
Na,Mn**PO4(OH)(H,0),, a new phosphate mineral spe-
cies. Canadian Mineralogist 38, 893-898.

FRANSOLET, A.-M., HATERT, F., & FoNnTAN, F. (2004) Petro-
graphic evidence for primary hagendorfite in an unusual
assemblage of phosphate minerals, Kibingo granitic
pegmatite, Rwanda. Canadian Mineralogist 42, 697-704.

GRIESER, M., GrRoscH, K.H., & KELLER, P. (1998) Zweiter
Fund des seltenen Arsenatminerals Johillerit aus Tsumeb,
Namibia. Lapis 23, 26-58.

HATERT, F., FRANSOLET, A.-M., & HoussA, M. (1996) La
titanite de Bastogne (Belgique) et les minéraux associés.
Bulletin de la Société royale des Sciences de Liege 65,
387-397.

HaterT, F., BLONDIEU, M., DEHOVE, J., & FRANSOLET, A.-M.
(1998) Les minéraux secondaires en relation avec les sul-
fures de la région de Vielsam. Bulletin de la Société royale
des Sciences de Liége 67, 281-289.



126

HaTEeRT, F., KELLER, P., LISSNER, F., ANTENUCCI, D., &
FRANSOLET, A.-M. (2000) First experimental evidence of
alluaudite-like phosphates with high Li-content: the (Na;.
xLix)MnFe,(POy); series (x = 0 to 1). European Journal of
Mineralogy 12, 847-857.

HATERT, F., ANTENUCCI, D., FRANSOLET, A.-M., & LIEGEOIS-
DUYCKAERTS, M. (2002a) The crystal chemistry of
lithium in the alluaudite structure: a study of the (Na;Liy)
CdIny(POy); solid solution (x = 0 to 1). Journal of Solid
State Chemistry 163, 194-201.

HATERT, F., DELIENS, M., FRANSOLET, A.-M., & VAN DER
MEERSCHE, E. (2002b) Les minéraux de Belgique, ond
edition. Institut royal des Sciences naturelles de Belgique,
Bruxelles, Belgium, 304 pp.

HATERT, F., LEFEVRE, P., PASERO, M., & FRANSOLET, A.-M.
(2003) Graulichite-(Ce), a new arsenate mineral from the
Stavelot Massif, Belgium. European Journal of Mineral-
ogy 15, 733-739.

HATERT, F., LEFEVRE, P., FRANSOLET, A.-M., SPIRLET, M.-R.,
REBBOUH, L., FONTAN, F., & KELLER, P. (2005a) Ferro-
rosemaryite, NaFe 2+ Fe 3+ AlI(PO4)3, a new phosphate
mineral from the Rubindi pegmatite, Rwanda. European
Journal of Mineralogy 17, 749-759.

HatEerT, F., REBBOUH, L., HERMANN, R.P., FRANSOLET,
A.-M., Long, G.J., & GRANDIEAN, F. (2005b) Crystal
chemistry of the hydrothermally synthesized Nay(Mn;.
Fe?*),Fe**(PO,); alluaudite-type solid solution. Ameri-
can Mineralogist 90, 653—-662.

HATERT, F., FRANSOLET, A.-M., & MARESCH, W.V. (2006a) The
stability of primary alluaudites in granitic pegmatites: an
experimental investigation of the Na,(Mny.ox,Fe40x)(PO4)3
system. Contributions to Mineralogy and Petrology 152,
399-419.

HATERT, F., HERMANN, R.P., FRANSOLET, A.-M., LonG, G.J., &
GRANDJEAN, F. (2006b) A structural, infrared, and Moss-
bauer spectral study of rosemaryite, NaMnFe>*Al(PO,)s.
European Journal of Mineralogy 18(6), 775-785.

HATERT, F., LEFEVRE, P., & FRANSOLET, A.-M. (2011) The
crystal structure of bertossaite, CaLirAl4(PO4)4(OH,F),.
Canadian Mineralogist 49(4), 1079-1087.

HATERT, E., OTTOLINI, L., WOUTERS, J., & FONTAN, F. (2012) A
structural study of the lithiophilite-sicklerite series. Cana-
dian Mineralogist 50, 843-854.

HEINRICH, E.W. (1951) Mineralogy of triplite. American Min-
eralogist 36, 256-271.

KELLER, P. (1971) Die Kristallchemie der Phosphat und
Arsenatminerale unter besonderer Beruicksichtigung der
Kationen Koordinationspolyeder und des Kristallwassers.
Teil I: Die Anionen der Phosphat und Arsenatminerale.
Neues Jahrbuch fiir Mineralogie Monatshefte 116,
491-510.

KELLER, P. (1972) Die Kristallchemie der Phosphat und
Arsenatminerale unter besonderer Beruicksichtigung der
Kationen Koordinationspolyeder und des Kristallwassers.

THE CANADIAN MINERALOGIST

Teil II: Die Kationen Koordinationspolyeder und ihre
Verkniipfung sowie eine neue Klassifikationsmoglich-
keit. Neues Jahrbuch fiir Mineralogie Monatshefte 117,
217-252.

KELLER, P. (1973) Die Kristallchemie der Phosphat und
Arsenatminerale unter besonderer Berticksichtigung der
Kationen Koordinationspolyeder und des Kristallwas-
sers. Teil III: Der Ladungsausgleich von Liganden und
Kationen Koordinationspolyedern durch eine Deformation
der Koordinationspolyeder und der Ladungsverteilung der
Kationen. Neues Jahrbuch fiir Mineralogie Monatshefte
119, 310-334.

KELLER, P. (1974a) Die Kristallchemie der Phosphat und
Arsenatminerale unter besonderer Beruicksichtigung der
Kationen Koordinationspolyeder und des Kristallwassers.
Teil IV: Die Bedeutung der Wasserstoffbriickenbindungen
fur die Phosphat und Arsenatminerale. Neues Jahrbuch fiir
Mineralogie Monatshefte 120, 229-269.

KELLER, P. (1974b) Phosphatmineralien aus Pegmatiten Sud-
westafrikas. Aufschluss 25, 577-591.

KELLER, P. (1977a) Paragenesis of Tsumeb minerals. Mineral-
ogical Record 8, 38-47.

KELLER, P. (1977b) Hydrocerussit von Tsumeb/Studwestafrika.
Aufschluss 28, 413-415.

KELLER, P. (1980) Giniite, Fe**Fe’* 4[(H0),1(OH),|(PO4)4],
eine neues Mineral aus dem Pegmatit von Sandamab
bei Usakos, Namibia. Neues Jahrbuch fiir Mineralogie
Monatshefte 126, 49-46.

KELLER, P. (1981) Lammerit, Cu3(As04),, und seine Paragen-
ese in Tsumeb. Aufschluss 32, 349-353.

KELLER, P. (1984) Tsumeb/Namibia — eine der spektakularsten
Mineralfundstellen der Erde. Lapis 9, 13-62.

KELLER, P. (1985) Neue Mineralfunde aus dem Pegmatit von
Sandamab, S.W.A./Namibia. Aufschluss 36, 117-119.

KELLER, P. (2001) Ekatite, (Fe**,Fe?*,Zn);,(OH)s[ AsOs]¢
[AsO3,HOSiO3],, a new mineral from Tsumeb, Namibia,
and its crystal structure. European Journal of Mineralogy
13, 769-777.

KELLER, P. & BARTELKE, W. (1982) Tsumeb! New minerals
and their associations. Mineralogical Record 13, 137-148.

KELLER, P. & DUNN, P.J. (1982a) Plumbotsubit, Pb(OH)(Si4Osg,
ein neues Bleisilikat von Tsumeb, Namibia. Chemie der
Erde 41, 1-6.

KELLER, P. & DUNN, P.J. (1982b) Arsendescloizite, PbZn(OH)
(AsQy4), a new mineral from Tsumeb. Mineralogical
Record 13, 155-157.

KELLER, P. & DUNN, P.J. (1986) Mathewrogersit, ein neue
Bleisilikat von Tsumeb, Namibia. Neues Jahrbuch fiir
Mineralogie Monatshefte 132, 203-208.

KELLER, P. & INNES, J. (1986) Neue Minerale von Tsumeb.
Lapis 17(9), 28-32.



PREFACE

KELLER, P. & VON KNORRING, O. (1985) Phosphate minerals of
the Okatjimukuju Farm, Karibib, Namibia. Fortschritte der
Mineralogie 63, 110.

KELLER, P. & VON KNORRING, O. (1989) Pegmatites at the
Okatjimukuju farm, Karibib, Namibia Part I: Phosphate
mineral associations of the Clementine II pegmatite. Euro-
pean Journal of Mineralogy 1, 567-593.

KELLER, P., DUNN, PJ., & HEss, H. (1979a) Queitit, PbsZn,
[SO4IS1041Si,07], ein neues Mineral ausTsumeb. Sudwe-
stafrika. Neues Jahrbuch fiir Mineralogie Monatshefte
125, 203-209.

KELLER, P., HESS, H., SUSSE, P., SCHNORRER, G., & DUNN, J.P.
(1979b) Koritnigit, Zn[H,OlHOAsO3], ein neues Mineral
ausTsumeb. Sudwestafrika. Tschermaks Mineralogische
und Petrographische Mitteilungen 26, 51-58.

KELLER, P., HEss, H., & DunN, J.P. (1979¢) Warikahnit,
7Zn3[(H>0),1(AsQOy),], ein neues Mineral aus Tsumeb. Sud-
westafrika. Neues Jahrbuch fiir Mineralogie Monatshefte
125, 389-395.

KELLER, P., HEss, H., & DunN, J.P. (1981a) Otjisumeite,
PbGe40y, ein neues Mineral aus Tsumeb, Namibia. Neues
Jahrbuch fiir Mineralogie Monatshefte 27, 49-55.

KELLER, P., HEss, H., & DuNN, J.P. (1981b) Jamesite,
Pb,Zn,Fet4(AsO,)s, ein neues Mineral aus Tsumeb. Che-
mie der Erde 40, 105-109.

KELLER, P., HEss, H., & DunN, J.P. (1981c) O’Danielite,
Na(Zn,Mg);H,(AsOy4)3, a new mineral from Tsumeb,
Namibia. Neues Jahrbuch fiir Mineralogie Monatshefte
127, 155-160.

KELLER, P., HEss, H., & Dunn, J.P. (1981d) Bartelkeit,
PbFe**Ge;0s, ein neues Germaniummineral von Tsumeb,
Namibia. Chemie der Erde 40, 201-206.

KELLER, P., PAAR, W.H., & Dunn, P.J. (1981e) Lammerit,
Cu3[AsOyl,, ein neues Mineral von Lurani, Bolivien.
Tschermaks Mineralogische und Petrographische Mit-
teilungen 28, 157-164.

KELLER, P., PAAR, W.H., & Dunn, P.J. (1982) Johillerite,
Na(Mg,Zn);Cu(AsQy)3, ein neues Mineral von Tsumeb,
Namibia. Tschermaks Mineralogische und Petrogra-
phische Mitteilungen 29, 169-175.

KELLER, P., INNES, J., & DunN, P.J. (1986) Zincroselite,
Ca,Zn(AsQ04),°2H,0, a new mineral from Tsumeb,
Namibia. Neues Jahrbuch fiir Mineralogie Monatshefte
132, 523-527.

KELLER, P., FONTAN, F., & FRANSOLET, A.-M. (1994a) Inter-
crystalline cation partitioning between minerals of the trip-
lite-zwieselite-magnotriplite and the triphylite-lithiophilite
series in granitic pegmatites. Contributions to Mineralogy
and Petrology 118, 239-248.

KELLER, P., FRANSOLET, A.-M., & FoNTaAN, F. (1994b)
Triphylite-lithiophilite and triplite zwieselite in granitic
pegmatites — their textures ang genetic relationships. Neues
Jahrbuch fur Mineralogie Abhandlungen 168, 127-145.

127

KELLER, P., FONTAN, F., VELASCO-ROLDAN, F., & DRAPER,
J.C.M. (1997) Stan&kite, Fe**(Mn,Fe”* Mg)(PO4)O: a new
phosphate mineral in pegmatites at Karibib (Namibia) and
French Pyrenees (France). European Journal of Mineral-
0gy 9, 475-482.

KELLER, P., RopA-ROBLES, E., PEREZ, A.P., & FoNTAN, F.
(1999) Chemistry, paragenesis and significance of tour-
maline in pegmatites of the Southern Tin Belt, central
Namibia. Chemical Geology 158, 203-225.

KELLER, P., HATERT, F., LISSNER, F., SCHIELD, T., & FRANSOLET,
A.-M. (2006) Hydrothermal synthesis and crystal structure
of Na(Na,Mn);Mn,(POy);5°0.5H,0, a new compound of
fillowite structure type. European Journal of Mineralogy
18, 765-774.

KELLER, P., FONTAN, F., RoLDAN, E.V., & DE PARSEVAL, P.
(2007) Joosteite, Mn>*(Mn>*,Fe**)(PO,)O: a new phos-
phate mineral from the Helikon II Mine, Karibib, Namibia.
Neues Jahrbuch fiir Mineralogie Abhandlungen 183,
197-201.

VON KNORRING, O. & FRANSOLET, A.-M. (1977) Gatumbaite,
CaAly(PO4)2(OH),°H,0 : a new species from Buranga
pegmatite, Rwanda. Neues Jahrbuch fiir Mineralogie,
Monatshefte 123, 561-568.

LANGER, K., HALENIUS, E., & FRANSOLET, A.-M. (1984) Blue
andalusite from Ottré, Venn-Stavelot Massif, Belgium:
New example of intervalence charge-transfer in the alu-
minium silicate polymorphs. Bulletin de Minéralogie 107,
587-596.

MALLO, A., FONTAN, F., MELGAREJO, J.C., & MATA, J.M.
(1995) The Albera zoned pegmatite field, eastern Pyrenees,
France. Mineralogy and Petrology 55, 103—116.

MASON, B. (1941) Minerals of the Varutrask pegmatite. XXIII.
Some iron-manganese phosphate minerals and their altera-
tion products, with special reference to material from Var-
utrask. Geolpgoske Foreniungen i Stockholm Forhandlgar
63, 117-175.

MELON, J., BOURGUIGNON, P., & FRANSOLET, A.-M. (1976) Les
minéraux de Belgique. Dison, Belgium, 280 pp.

MOELO, Y., LASNIER, B., PALVADEAU, P., LEONE, P., & FONTAN,
F. (2000) Lulzacite, Sr,Fe’*(Fe’*,Mg),Al4(PO4)4(OH) ¢,
a new strontium phosphate (Saint-Aubin-des-Chateaux,
Loire-Atlantique, France). Comptes Rendu Académie des
Sciences 330, 317-324.

MOORE, P.B. (1972) Sarcopside: its atomic arrangement.
American Mineralogist 57, 24-35.

MOORE, P.B. (1973) Pegmatite phosphates: descriptive min-
eralogy and crystal chemistry. The Mineralogical Record
4, 103-130.

MOORE, P.B. (1974) 1. Jahnsite, segelerite, and robertsite, three
new metal transition phosphate species. II. Redefinition of
overite, an isotype of segelerite. III. Isotypy of robertsite,
mitridatire and arseniosiderite. American Mineralogist
59, 48-59.



128

MOORE, PB. & J. Ito (1978) 1. Whiteite, a new species, and
proposed nomenclature for the jahnsite-whiteite complex
series. II. New data on xanthoxenite. III. Salmonsite dis-
credited. Mineralogical Magazine 42, 309-323.

MOORE, PB. & J. Ito (1979) Alluaudites, wyllieites, arroja-
dites: crystal chemistry and nomenclature. Mineralogical
Magazine 43, 227-235.

MOORE, P.B. & MOLIN-CASE, J.A. (1974) Contribution to peg-
matite phosphate giant crystal paragenesis: II The crystal
chemistry of wyllieite NayFe?*,Al[PO4]3, a primary phase.
American Mineralogist 59, 280-290.

PAAR, W.H., BRAITHWAITE, R.S.W., CHEN, T.T., & KELLER, P.
(1984) A new mineral, scotlandite (PbSO3) from Leadhills,
Scotland; the first natural occurring sulphite. Mineralogi-
cal Magazine 48, 283-288.

PAAR, W.H., MEREITER, K., BRAITHWAIT, R.S.W., KELLER, P.,
& DuUNN, P.J. (1986) Chenite, PbsCu(SO4)>(OH)g, a new
mineral from Leadhills, Scotland. Mineralogical Magazine
50, 129-135.

PEACOR, D.R., DUNN, P.J., ROBERTS, W.L., CAMPBELL, T.J., &
NEWBURY, D. (1983) Fransoletite, a new calcium beryl-
lium phosphate from the Tip Top pegmatite, Custer, South
Dakota. Bulletin de Minéralogie 106, 499-503.

PESQUERA, A., FONTAN, F., & VELASCO, F. (1986) Occurrence
of alluaudite from a peraluminous minerals-bearing peg-
matite in Cinco-Villas (Basque Pyrenees, Navarra, Spain).
Neues Jahrbuch fur Mineralogie Monatshefte 2, 82—88.

QUENSEL, P. (1952) The Paragenesis of the Varutrask Pegma-
tite. Geological Magazine 89, 49-60.

Ropa, E., FONTAN, E., PESQUERA, A., & VELASCO, F. (1996)
The phosphate mineral association of the granitic pegma-
tites of the Fregeneda area (Salamanca, Spain). Mineral-
ogical Magazine 60, 767-778.

Ropa, E., FonTaN, F., PEREZ, A.P., & KELLER, P. (1998)
The Fe-Mn phosphate associations from the Pinilla de
Fermoselle pegmatite, Zamora, Spain: occurrence of
kryzhanovskite and natrodufrenite. European Journal of
Mineralogy 10, 155-167.

Ropa, E., PESQUERA, A., FONTAN, F., & KELLER, P. (2004)
Phosphate mineral associations in the Canada pegmatite
(Salamanca, Spain): Paragenetic relationships, chemical
compositions, and implications for prgmatite evolution.
American Mineralogist 89, 110—125.

Ropa, E., KELLER, P., PESQUERA, A., & FonTaN F. (2007)
Micas of the muscovite-lepidolite series from Karibib
pegmatites, Namibia. Mineralogical Magazine 71, 41-62.

RopA-ROBLES, E., PEREZ, A.P., RoLDAN, F.V., & FONTAN,
F. (1999) The granitic pegmatites of the Fregeneda area
(Salamanca, Spain): characteristics and petrogenesis.
Mineralogical Magazine 63, 535-558.

RoODA-ROBLES, E., PESQUERA, A., GIL, P.P., TORRES-RUIZ, J.,
& FontaNn, F. (2004) Tourmaline from the rare-element
Pinilla pegmatite, (Central Iberian Zone, Zamora, Spain):

THE CANADIAN MINERALOGIST

chemical variation and implications for pegmatitic evolu-
tion. Mineralogy and Petrology 81, 249-263.

RoODA-ROBLES, E., PESQUERA, A., GIL, P.P., TORRES-RUIZ, J., &
FonTaN, F. (2005) Origin and internal evolution of the Li-
F-Be-B-P-bearing Pinilla de Fermoselle pegmatite (Central
Iberian Zone, Zamora, Spain). American Mineralogist 90,
1887-1899.

SCHRYER, W., FRANSOLET, A.-M., & BERNHARDT, H.-J. (2001)
Hollandite-strontiomelane solid solutions coexisting with
kanonaite and braunite in late quartz veins of the Stavelot
Massif, Ardennes, Belgium. Contributions to Mineralogy
and Petrology 141, 560-571.

SCHRYER, W., BERNHARDT, H.-J., FRANSOLET, A.-M., & ARM-
BRUSTER, T. (2004) End-member ferrian kanonaite: an
andalusite phase with one Al fully replaced by (Mn,Fe)
in a quartz vein from the Ardennes mountains, Belgium,
and its origin. Contributions to Mineralogy and Petrology
147, 276-287.

SiMMoNs, W., WEBBER, K.L., FALSTER, A.U., & NIZAMOFF,
J.W. (2003) Pegmatology — Pegmatite Mineralogy, Petrol-
ogy and Petrogenesis. Rubellite Press, New Orleans,
Louisiana, 176pp.

STANLEY, C.J., JONES, G.C., HART, A.D., KELLER, P., & LLOYD,
D. (1991) Barstowite, 3PbCl,*PbCO3°H,0, a new mineral
from Bounds Cliff, St. Endellion, Cornwall. Mineralogical
Magazine 55, 121-125.

VAN TASSEL, R., FRANSOLET, A.-M., & ABRAHAM, K. (1979)
Drugmanite, Pb,(Fe**,Al)(PO,),(OH)H,0, a new mineral
from Richelle, Belgium. Mineralogical Magazine 43,
463-467.

THEYE, T. & FRANSOLET, A.-M. (1994) Virtually pure ottrelite
from the region of Ottré, Belgium. European Journal of
Mineralogy 6, 547-555.

VIGNOLA, P., DIELLA, V., FERRARI, E.S., & FRANSOLET, A.-M.
(2011) Complex mechanisms of alteration in a graftonite
+sarcopside-+triphylite association from the Luna pegma-
tite, Piona, Lecco province, Italy. Canadian Mineralogist
49, 765-776.

VIGNOLA, P., HATERT, F., FRANSOLET, A.-M., MEDENBACH,
0., DIELLA, V., & ANDD, S. (2013) Karenwebberite,
Na(Fe?*, Mn?*)PO4, a new member of the triphylite group
from the Malpensata pegmatite, Lecco province, Italy.
American Mineralogist 98, 767-772.

WANG, R.C., Hu, H., ZHANG, A.C., FONTAN, F., DE PERSEVAL,
P., & JIANG, S.Y. (2006) Occurrence and late re-equilibra-
tion of pollucite from the Koktokay no.3 pegmatite, Altai,
northwestern China. American Mineralogist 91, 729-739.

WANG, R.C., Hu, H., ZHANG, A.C., FONTAN, F., DE PERSEVAL,
P., & JIANG, S.Y. (2007) Cs-dominant polylithionite in the
Koktokay#3 pegmatite, Altai, NW China: in situ micro-
characterization and implication for the storage of radio-
active cesium. Contributions to Mineralogy and Petrology
153, 355-367.

Received April 15, 2014.



	_GoBack

