Departament de Cristal.lografia,
Mineralogia i Diposits Minerals.

GEOLOGIA | METAL.LOGENIA DEL
CONTACTE SUD DEL GRANIT
D’ANDORRA (PIRINEU CENTRAL).

Albert SOLER i GIL
Gener 1990

BIBLIOTECA DE GEOLOGIA

Universitat de Barcelono



BIBLIOGRAFIA

634






Afifi, A.M.; Kelly, W.C i Essene, E.J. (1988).- Phase
relations among tellurides, sulphides and oxides: 1I.
Thermochemical Data and Calculates Equilibria. Econ.
Geol., v. 83, p. 377-394.

Amigo, J. (1986) .- Estructura del massis de Gaia:
Relacions estructurals amb les fosses del Penedés i del
Camp de Tarragona. Tesi Doctoral, Fac. Geologia, Univ.
de Barcelona, 253 pp., 5 mapes.

Arthaud i Matte, Ph. (1975).- Les decrochements ‘tardi-
hercyniens du sudouest de 1’Europe. Geometrie et essai
de reconstitution des conditions de deformation.
Tectonophysics, 25, p. 139-171.

Arthaud i Matte, Ph. (1977).- Late paleozoic strike=-slip
faulting in Southern Europe and northern Africa: Result
of a riguht lateral shear 2zone between the Appalachians
and the urals. Geol. Soc. of American bulletin, v. 88,
P.1305-1320.

Autran, A (1980a).- Le cadre paleozoique et orogénique
hercynien de la formation des gites de skarns a tungstene
des Pyrenées. In Z. Johan (Ed): "Mineralisations lieés

aux granitoides. Mem. BRGM n@2 99, pl93-203.

Autran, A (1980b).- Les granites des Pyrénées. En:
Evolutions Géologiques de la France. Coord. A. Autran i
J. Dercourt. Mem. du B.R.G.M. n@° 107.

Autran, A; Fonteilles, M. i Guitard, G. (1966) .-
Discordance du Paléozoique inférieur métamorphique sur un
socle gneissique anté-hercynien dans 1le massif des
Albéres )Pyrénées Orientales). C.r. Acad. Sci. Paris,
263, p.317-320.

Autran, A; Fonteilles, M. i Guitard, G. (1970) Relations
entre les intrusions de granitoides, 1l’anatexie, et le
métamorphisme régional considerées principalment du point
de vue de 1l’eau: cas de la Chaine hercynienne des
Pyrénées Orientales. Bull. Soc. Géol. de France (7) XII,
n: 4, pp.673-731.

Autran, A. 1 Guitard, G. (1957).- Sur le granite de Mont-
Louis (Pyrénées-Orientales). Bull. Soc. Géol. France.,
(6), VII, p.245-270.

Ayora, C. 1 Casas, J.M. (1986) .- Stratabound As-Au
mineralizations in pre-Caradocian rocks from the Vall de
Ribes, Eastern Pyrenees, Spain. Mineral. Deposita, v. 21,
p278-287.

Ayora, C.; Liesa, M. i Soler, A. (1989).- El1 filon de
cuarzo con As-Bi de St. Pere (La Jonquera, Pirineo
Oriental). Bull. Soc. Espanola. Mineralogia, 12, p.351-
362.

635



Ayora, C. i Phillips, R (1981).- Natural occurrences in
the system PbS-Bi,S;-S5b,S; and PbS-Sb,5; from Vall de
Ribes area. Eastern Pyrenees. Spain. Bull. Mineral,
104, p.556-564.

Ayora, C.; Ribera, F.; 1 Cardellach, E. (1989).- Ore
forming constraints of epigenetic gold deposits in
dolomites from de Vall de Ribes area. Eastern Pyrenees,

Spain. Abstracts del congrés "Gold in Europe", Toulouse

Baker (1967).- Micro-forms of hay-silica glass and of
volcanic glass. Miner. Mag., v. 36, p.1012-1023.

Barnes, H. L. (1979).- Solubilities of ore minerals. In:
Barnes, H. L. (ed): Geochemistry of hydrothermal ore
deposits, 2nd edition, Willey, New York, p.404-460.

Barton, P.B.Jr. i Skinner, B.J. (1979).- Sulfide mineral
stabilities, En Barnes, H.L. (Ed): Geochemistry of
hydrothermal ore deposits, New York, Wiley Inters.,
p.278-403.

Batchelor, R.A. i Bowden, P. (1985) .- Petrogenetic
interpretation of granitoid rock series using
multicationic parameters. Chem. Geol, 48, p.43-55.

Beck, R. (1900).- Traduit i revisat per Weed, W.H.
(1905), reimpres al 1909). The nature of ore deposits.
New York, McGraw-hill Book Co., 685 pp.

Berman, R.G. (1988).- Internally-consistent Thermodynamic
Data for Minerals 1in the system Na20-K20-CaO-MgO-FeO-
Fe203-A1203-Si02-Ti02-H20-C02. Journal of Petrology, V.
29, part 2, p. 445-522.

Berman, R.G.; Brown, T.H i Perkins, E.H. (1987).- GEO-
CALC Software for calculation and display of pressure-
temperature-composition phase diagrams. Programa

d’ordinador de la Universitat de British columbia.

Bertrand, L. (1907) .- Contribution a l’histoire
stratigraphique des Pyrénées orientales et centrales.
Bull. Serv. Carte géol. France, XVII (118), 183 pp.

Bresson, A. (1902).- Etudes sur les formations anciennes
des Hautes et Basses-Pyrénées ( Haute-Chaine ). Bull.
Serv, Carte géol. France, XIV (93), 276 pp.

Birot, P. (1937).- Recherches sur 1la morphologie des
Pyrénées orientales franco-espagnoles. Thése, Paris, 318

pp.

Bixel, (1984) .~ Le volcanisme stephano permien des
pyrenees. Tesi, Lab. Géol. Petrol., Univ. Paul sabatier
(Sciences). 619 pp.

636



Blaauw, C., Stroink, G. and Leiper, W. (1980).- Mossbauer
analyses of talc and chlorite. Journal de Physique,
collogques ( C~1 ), p. 411.

Boersma, K.Th., (1973). Devonian and carboniferous
conodont biostratigraphy, Central Spanish Pyrenees.
Leidse. Geol. Meded., 49, p. 303-377.

Boissevain, H. (1934).- Etude géologique et morphologique
de la vallée de la Haute-Ségre. Bull. Soc. hist. Nat.
Toulouse, 66, p. 33-170.

Bostock, H. (1968) .- Gold-arsenopyrite-lollingite-
pyrrhotite deposits in amphibolite, Itchen Lake-Contwoyo
Lake area, District of Mckenzie. Geological Survey of
Canada, paper 68-1b, p. 72-76.

Botinga, Y (1968a).- Isotopic fractionation in the
system, Calcite-graphite-carbon dioxide-methane-hydrogen-
water, California Univ. at San Diego, Ph. D. Thesis, 126

-ppo

Bottinga, Y (1968b) .- Calculation of fractionation
factors for carbon and oxygen exchange in the systen
calcite-carbon dioxide-water, Jour. Phys. Chemistry, v.
72, p.800-808.

Bottinga, Y (1969).- Carbon isotopic fractionations
between graphite, diamond and carbon dioxide. Earth and
Planetary Sci. Letters, v.5, p.301-307.

Bowden, P.; Batchelor, R.A.; Chapell, B.W.; Didier, J. i
Lameyre, J. (1984).- Petrological, Geochemical and source
criteria for the classification of granitic rocks: a
discussion. Physics of the Earth and planetary Interiors
35, p. 1-11.

Bowles, J.F.W; Cameron, N.R.; Beddoe-Stephens, B. i
Young, R.D. (1984).- Aluvial gold, platinum, osmium-
iridium, copper-zinc and copper-tin alloys from Sumatra-
their composition and genesis: 1Inst. Mining Metallurgy
Trans., v. 93, sec. B, p. B23-B30.

Bowman, J.R.; Covert, J.J.; Clark, A.H. i Mathieson, G.A.
(1985a) .- The Cantung E Zone Scheelite Orebody, Tungsten,
NW Territories: O,H, and C isotope studies. Econ. Geol.
80, p. 1872-1985.

Bowman, J.R.; O’Neil, J.R. i Essene, E.J. (1985b).-
Contact skarn formation at Elkhorn, Montana II: Origin
and evolution of C-0-H skarn fluids. Am. J. Sci. 285, p.
621-660.

Boyle, R. W. (1979).- The geochemistry of gold and its
deposits. Geol. Surv. Canada, Bull. n® 280, 584 pp.

637



Brown, P.E.: Bowman, J.R. i Kelly, W.C. (1985) .~
Petrologic and stable isotope constraints on the source
and evolution of skarn~forming fluids at Pine Creek,
California, Econ. Geol. 80,p. 72-95.

Brown, I. J. 1 Nesbitt, B. E. (1987).- Gold-copper-
bismuth mineralization in hedenbergite skarn, Tombstone
Mountains, Yukon. Canadian Journal Earth Sciences, v. 24,
p.2362-2372.

Brouwer, Th.N. (1968a).- Document intern del Dept. Geol.

Min. Inst. Leiden (Dpt. Sedimentology). En Hartevelt
(1970).
Buchroitner, M. F. (1976).- Zur conodontenstratigraphie

vorwiegend klastischer folgen im Devon der Ost-und
Zentralpyrenaen. Mitt. Osterr. Geol. Ges., 69, p. 247-
266,

Buddington, A.F. i Lindsley, D.H. (1964).- Iron-titanium
oxide minerals and synthetic equivalents: Jour.
Petrology, v. 5, p. 310-357.

Burnell, J.R.Jr. i Ruthenford, M.J. (1984) .- An
experimental investigation of the chlorite terminal
equilibrium in pelitic rocks. Amer. Mineralogist., 69,
p. 1015-1024.

Calderon, S. (1910).~ Los minerales de Espafa. Junta
para la ampliacién de estudios e investigaciones
cientificas. T. I i II. Madrid.

Carez, L. (1903~1909) .- ' La géologie des Pyrénées
francaises. Carte Géol. France, 6.

Carmichael, I.S.E. (1967a).- Iron-titanium oxides and
oxygen fugacities in volcanic rocks: Jour. Geophys.
Research, v. 72, p. 4665-4687.

carmichael, I.S.E. (1967b).- The Iron-titanium oxides of
salic volcanic rocks and their associated ferromagnesian
silicates: Contr. Mineralogy Petrology, Vol. 14, p. 36-
64.

Carreras, J.,Julivert, N., i Santanach, P. (1980).-
Hercynian mylonite belts in the Eastern Pyrenees: an
example of shear zones associated with 1late folding.
Jour. Struc. Geol., 2, p. 2-5.

Carreras, J.1 Santanach, P. (1983).- El Hercinico de los
Pirineos. Libro Jubilar J.M. Rios. Geologia de Espana.
Tomo I, p.536-550. I.G.M.E.

Casas, J. M.; Domingo, F; Poblet, J. and Soler, A.
(1989) .- The role of the Hercynian thrusts in the upper
Paelozoic rocks of the central-eastern Pyrenees. Acta
Geodinamica, en premsa.

638



Casas, J. M. and Poblet, J. (1989).- Essai de restitution
de la déformation dans une zone avec plis et
chevauchements: le " synclinal de Llavorsi " dans les
Pyrénées centrales (Espagne). C. R. Acad. Sci. Paris,
Sér. II, 308, p. 427- 433.

Cavet, P. (1957).- Le Paleozoique de la zone axiale des
Pyrénées orientales francaises entre 1le Roussillon et
1/Andorre. Bull. Serv. Carte Geol. Fr. 55/254, p. 303-
518.

Charpentier. (1823) .~ Essai sur la constitution
géognostique des Pyrénées. Paris Strasbourg, 533 pp.

Chayes, F. (1981).- Distribution of basalt, basanite,
andesite i dacite in a normative equivalent of the QAPF
double triangle. Chem. Geol., 33 p.356-378.

Cheilletz, A. (1984).- Caractéristiques géochimiques et
barométriques des fluides associés a la scheelite et au
guartz des minéralizations de tungsténe du Jbel Aouam
(Maroc Central). Bull. Min., 108, p. 367-376

Cheney, E.S. i Lange, I.M. (1967) .- Evidencefor
sulfurization and the origin of some Sudbury-type ores.
Mineral Deposita, v. 2. p. 80-94.

Choukroune, P. (1976).- Structure et évolution tectonique
de la zone nord-pyrénéenne. Analyse de la deformation
dans une portion de chaine a schistosité subverticale.
Mém. soc. Géol. Fr., 55 (127): 116 pp.

Coey, J.M.D., Schindler, D.W. 1 Weber, F. (1974).- From
compounds in lake sediments. Can. Jour. Earth. Sci., v.
11. p. 1489-1493.

Cocherie, A. (1985).- Interaction Manteau-Croite: son
réle dans 1la genése d’associations plutoniques calco-
alcalines, contraintes géochemiques (élements en traces
et isotopes du strontium et de 1l’oxigéne). Thése Doct.
Univ. Rennes. Documents du B.R.G.M., n®=90.

Corrales, I.; Rosell, J.; Sanchez, L.; Vera, J.A; Vilas,
L. (1977) .~ Estratigrafia. Ed. Rueda. 719 pp.

Craig, J.R. 1 Barton, P.B. Jr (1973).- Thermochemical
approximations for sulphosalts. Econ. Geol. v. 68, p.
493-506.

Craig, J.R. i Rimstidt, J.D. (1985).- Gold-compositional
variations of naturally occurring alloys (abs): Geol.
Soc. America Abstracts with Programs, v. 17, p. 555

Crawford, M.L. (1981).- Fluid inclusions in metamorphic
rockslow and medium grade. In L.S. Hollister and M.L.
Crawford (eds): Short Course in Fluid 1Inclusions;

Applications to Petrology. Mineralogical Association of
Canada, p. 157-181.

639



Crerar, D.A. i Barnes, H.L. (1976) .- Ore solution
chemistry V. Solubilities of chalcopyrite and chalcocite
assemblages in hydrothermal solution at 200 to 350 C:
Econ. Geol., 71, p. 772-794.

Daignieres, M.; Gallart, J.; Banda, E. i Hirn, A.
(1982) .~ Implications of the seismic structure for the
orogenic evolution of the Pyrenean Range. Earth and
Planetary Science Letters, 57, p. 88-100.

Dalloni, M. (1930) .- Etude géologique des Pyrénées
Catalanes. Ann. Fac. Sci. Marseille, 26, 373 pp.

Deramond, J.; Graham, R.H.; Hossack, J.R.; Baby, P. i
Crouzet, G. (1985).- Nouveau modéle de la chaine des
Pyrénées. C.R. Acad. Sc. Paris, 301, p.1213-1216.

Dadak, V i Novak, F (1965).- Tin containig andradite from
Plavno Mine in the Krusne Hory Mts., Czechoslovakia.
Mineral Mag., 35, p.379-385.

Desvismes, P. (1978).~ Atlas photographique des mineraux
d’alluvions. Mém. du B.R.G.M., No.95. 201 p.

Debon, F. (1988).- Le pluton a structure concentrique du
Néovielle (Hautes-Pyrénées): typologie chimique, &ge et
genése. C. R. Acad. Sci. Paris, 306 (2), p. 49-54.

Debon, F. i Le Fort, P. (1983).- A chemical-mineralogical
classification of common plutonic rocks and associations.
Trans. Royal Soc. Edinburg: Earth Sci., 73, p. 135-149.

Debon, F. i Le Fort, P. (1988).- A cationic
classification of common plutonic rocks and their
magmatic associations: prionciples, method, applications.
Bull. Minéral. 111, p. 493-510.

De la Roche, H. (1964).- Sur l’expression graphique des
relations entre la composition chimique et la composition
minéralogique quantitative des roches <cristallines.
Présentation d‘un diagramme destiné a 1l’etude chimico-
mineralogique des massifs granitiques ou
granodioritiques. Application aux Vosgues cristallines.
Sci. Terre, 9 (1962-1963), 3, p. 293-337.

De La Roche, H.; Leterrier, J.; Grandclaude, P.; i
Marchal, M. (1980).- A classification of volcanic and
plutonic rocks wusing R1R2 Diagram and major-element
analyses -its relationships with current nomenclature.
Chem. Geol., 29, p.183-210.

Dilabio, R.N.W.; Newsome J.W.; McIvor, D.F.; Lowenstein,

P.L. (1988).- The spherical form of gold: Man-made or
secondary?. Econ. Geol. v. 83, p. 153-162.

640



Domingo, F. (1985).- Estructura Geologica del Massis de
la Tossa d’Alp (Bergueda-Cerdanya). Tesi llicenciatura,
Dept. Geomorf. i Tecton., Fac. Geol., Univ. Barcelona.
123 pp. (inedita).

Domingo, F.; Mufioz, J. A. i Santanach, P. (1988).-
Estructures d‘’encavalcament en els materials del socol
hercinia del massis de la Tosa d’Alp ( Pirineu Oriental
). Acta Geol. Hispanica, 23 (2), p. 141-153.

Dufrenoy, A. i Elie de Beaumont. (1841-1873) .-
Explication de la carte géologique de France. 3 Vol.

ECORS pyrenees team (1988).- The ECORS deep reflection
seismic survey across the Pyrenees. Nature, v. 331,
p.508-511.

Eeckhout, B.V.D. i Zwart, H.J. (1988) .- Hercynian
crustal-scale extensional shear zone in the Pyrenees.
Geoclogy, v. 16, p.135-138.

Einaudi, M.T., Meinert, L.D. and Newberry, R.J. (1981).-
Skarn deposits. Economic Geology, 75 th. Anniv. Vol., p.
317-391.

Enrique, P. (1985).- La asociacion plutdnica tardi-
Herciniana del Macizo del Montnegre, Catalanides
Septentrionales (Barcelona). Thesis. Dep. Petrologia i

geoquimica, Universitat de Barcelona. Inedita.

Enrique, P. (1989).- Caracterizacion geoquimica mediante
elementos mayores de los granitoides de 1la vertiente
meridional del Pirineo Central. Studia Geol. Salmant. (en
prensa) .

Epstein, S. (1959).- The variations of the 180/160 ratio
in nature and some geologic implications. In: Researches
in Geochemistry, P.H. Abelson, ed., Wiley, New York, p.
217-240.

Eskola, P. (1939).- Die metamorfhen Gesteine, en (Ed)
Barth, T.F.W., Correns, C.W. i Eskola, P.: Die Entstehung
der Gesteine. Berlin, Springer-Verlag, p.263-407.

Etchecopar, A. (1984).- Etude des états de contrainte en
tectonique cassante et simulations des deformations
plastiques (approche mathematique). Thése Sciences.

Univ. Sci. Thech. Languedoc. 269 pp.

Eugster, H.P. 1 Wones, D.R. (1962).- Stability relations
of the ferruginous biotite, annite. Journal of Petrology,
3, p.82-125.

Fernandez, J.L. (1983).- Prospeccion Estratégica de 1la
Cuenca Hidrografica del Rio Garona ( Vall D’Aran, Lleida
). Tesi Llicenciatura, Dep. Prospeccio Geologica

Universitat de Barcelona. Inedita.

641



Fischer, M.W. (1984).- Thrust tectonics in the northern
Pyrenees. J. Struc. Geol., 6(6), p.721-726.

Fisher, G.L. and Natusch, D.F.S., (1979) .- Size
dependence of the physical and chemical properties of
coal fly ash. In: Analytical Methods for Coal and Coal
Products. Vol. III, Academic Press, New York, 541 p.

Florenskiy, X.P; Ivanov, A.V.; Kirova, O.A. and
Zaslavskaya, N.I. (1969) .~ Phase composition of the
extraterrestrial dust in the region of the Tunguska fall.
Geochem. Int’l, v. 5, No. 5, p. 977- 984.

Floyd, P.A. (1968).- Tin and Lead in the Land’s End

aureole, Cornwall. Proc. Ussher. Soc., v. 2, part 1,
p.45-48.

Fonteilles, M. 1 Machairas, G (1968).- Elements d’une
description pétrografique et metallogénique du gisement

de scheelite de Salau (Ariége). Bull. B.R.G.M. Fr. 2
sér.. n®=3. :

Fontboté, J.M. (1949).- Nuevos datos geoldgicos sobre la
cuenca alta del Ter. An. Inst. Est. Gerundenses. IV. 129~
185.

Fredriksson, K. and Martin, L.R. (1962).- The origin of
black spherules found in Pacific islands, deep-sea
sediments, and Antarctic ice. Geochim. Cosmochim. Acta,
v. 27, p. 245-248,

Fyfe, W.S. i Henley, R.W. (1973).-  Some thoughts on
chemical transport processes with particular reference to
gold: minerals Sci. Eng., v.5, p.295-303.

Gallart, J. (1982).- Aportacion de 1la geofisica al
conocimiento geodinamico de 1los Pirineos. Revista de
Geofisica, 3, p.13-30.

Gisbert, J. (1980).- Estudio geoldgico y Petrologico del
Estefaniense y permico de la Sierra del Cadi (Pirineo de
Lérida): Diagénesis y sedimentologia. Tesis Doctoral.
Universidad de Zaragoza. (Inedita). 3 t., 314 pp.

Giusti, L. (1986) .~ The morphology, mineralogy and
behaviour of "fine-grained" gold from placer deposits of
Alberta: Sampling and implications for mineral
exploration: Canadian Jour. Earth Sci., v. 23, p. 1662~
1672.

Gole, M.J. (1980).~ Mineralogy and petrology of very-low-
metamorphic gradee Archaean banded iron formations, Weld
Range, Western Australia. Am. Mineral., 65, p. 8-25.

Goldschmidt, V.M. (1911).- Die Kontakmetamorphose im

Kristianagebiet: Oslo Videnskapssel-Skapets Skrifter. I.
mat. Naturv. Klasse, n2l: 1-483.

642



Gomez Ortiz, A. (1980).- Estudio geomorfoldgico del
Pirineo Catalan: morfogénesis glacial y periglacial de
los altos niveles y vertientes meridionales de 1los
macizos del Calmquerdds, Tossa Plana de Llles y Port
Negre (Cerdanya-Alt UrgellO. Tesis doctoral. Fac.
Geograf. e Histor., univ. Barcelona.

Gomez Oortiz, A. (1987).- contribucié geomorfologica a
l’estudi dels espais supraforestals Pirinencs: génesi,
organitzacié 1 dinamica dels modelats glacials i
periglacials de 1la Cerdanya i alt Urgell. Institut
Cartografic de Catalunya, 161 pp.

Gorbachev, N.S i Nekrasov, I. Ya. (1976).- free energy of
formation of stannite. Geogemistry Internat., v.13, n<1,
p.100-102.

Gordon, T.M. 1 Greenwood, H.J. (1971).- Stability of
grossularite in H,0-CO, mixtures. American Mineralogist,
v. 56, p. 1674-1688.

Gourinard, Y. (1977).- Sur la stratigraphie des deépots
neéogénes de Cerdagne (Pyrénees orientales franco-
espagnoles) . Bull. Soc. Hist. Nat. Toulouse, t.113,
P.284-288. Toulouse.

Gourinard, Y. i Bandet, Y (1980).- XXVI Congres. Géol.
Inter. morphogenése des Pyrénées Orientales. Bull.
Centre. Recher. Explor. Prod. Elf-Aquitanie, Mem. 3,
p.172-173. Pau.

Grenwood, H.J. (1967).- Wollastonite stability in H,0-CO,
mixtures and ocurrence in a contact metamorphic aureole
near Salmo, British columbia, Canada: American
Mineralogist, v. 52, p.1669-1680.

Guigues, J. 1 Desvismes, P. (1969).- La prospection
miniére &4 la batée dans le massif Armoricaine. Mém. du
B.R.G.M., No. 71, 171 p.

Guitard, G. i Laffite, P. (1960) .- Les <calcaries
métamorphiques et 1les skarns et les skarns du Pic de
Costabonne (Pyrénnées-Orientales). Sci. Terre, Tome VI,
1958, pp.57-137.

Guitard, G., Geyssant, J., 1 Laumonier, B. (1984).- Les
plisements hercyniens tardifs dans 1le Paléozoique
inférieur du versant nord du Canigou ler. partie: analyse
geométrique et chronologie des phases superposées.
relations avec le granite de Mont-Lluis et le
métamorphisme regional. Geologie de la France, 4, p. 95-
125.

Guy, B. (1979).~ Petrologie et geochimie isotopique (
S$,C,0) des skarns a scheelite de Costabonne (Pyrenées
Orientales, France ). Thése Ing. Doct. Ecole Nationale
des Mines de Paris, 238 p.

643



Guy, B. (1988).- Contribution a 1l’etude des skarns de
costabone (Pyerénées Orientales, France) et a la theorie
de la zonation metasomatique. Thése Doctorat d’Etat.
Ecole Nationale des mines de Saint-Etienne.

Guy, B.; Sheppard, S.M.F.; Fouillac, A.M.; Le Guyader,
R.; Toulhoat, P. and Fonteilles, M. (1988).- Geochemical
and isotope studies of barren and tungsten bearing skarns
of the French Pyrenées. In: J. Boissonas and P. Omenetto
(Eds.): Mineral Deposits within the European Community,
p. 53-75, Springer-Verlag.

Hallestein, C.P.; Pedersen, J.L. 1 Stendal, H (1980).-
Exploration for sheelite in east Greenland - A case
estudy. A: Rose, A. W. 1 Gundlanch, H. editors;
Geochemical Exploration, 15, pp. 381-392.

Harker, R.I., i Tuttle, O.F. (1956).- Experimental data
on the P -T curve for the reaction: calcite + quars =
wollastonite + <carbon dioxide. American Journal of
Science, v.254, p.239-256.

Hartevelt, J.J.A. (1970).- Geology of the upper Segre and
Valira valleys, Central Pyrenees, Andorra, Spain. Leidse
Geol. Meded., v. 45, p. 167-236.

Helgeson, H.C. (1969).- Thermodynamics of hydrothermal
systems at elevated temperatures and pressures, American
Journal of Science, v. 267, p. 729-804.

Helgeson, H.C. 1 Garrels, R.M. (1968).- Hydrothermal
transport and deposition.of gold. - Econ. Geol., V.63,
p.622-635.

Henley, R.W. (1973).- Solubility of gold in hydrothermal
chloride solutions. Chem. Geol., 11, p. 73-87.

Hildreth, W. (1979).- The Bishop Tuff: Evidence for the
origin of compositional zonation in  silicic magma
chambers: Geol. Soc. America Spec. Paper 180, p. 43-75.

Hossack, J.R.; Deramond, J. 1 Graham, R. H. (1984).- The
Geological structure and development of the Pyrenees.
Colloque Chevauchement et deformation, Toulouse.,
Abstracts, 46-47.

Hulett, L.D.; Weinberger, A.J.; Northcut, K.J. and
Fergusson, M. (1980).- Chemical species in fly ash from
coal-burning power plants. Science, v. 210, p. 1356-1358.

Ishihara, S.; Matsuhisa, Y.; Sasaki, A. i Terashima, S.
(1985) .- Wall rock assimilation by magnetite-series
granitoid at the Miyako pluton, Kitakami, northeastern
Japan. J. Geol. Soc. Japan., 91, p. 679-690.

Ishihara, S. i Terashima, S (1985).~- Cenozoic granitoids

of central Hokkaido, Japan An example of plutonism along
collision belt. Bull Geol. Surv. Japan., 36, p. 653-680.

644



Ishihara, S.; Terashima, S, 1 Tsukimura, K (1987).-
Spatial distribution of magnetic susceptibility and ore
elements, and cause of 1local reduction on magnetite-
series granitoids and related ore deposits at Chichibu,
central Japan. Mining Geol., 37, p. 15-28.

Ito , J. i1 Arem, J.E. (1970).- Idocrase: synthesis, phase
relations and crystal chemistry. American Mineralogist,
v.55, p. 880-912.

Jacob, Ch. (1927).- Considerations tectoniques sur 1les
Pyrénées. Bull. Soc. D’Hist. Nat. de Toulouse, XVI (II),
p. 289-298.

Jaeger, J.C. (1957).~- The temperature in the Neighborhood

of a cooling intrusive sheet. Am. jour. Sci, 255, 306-
318.
Kerrick, D.M. (1972).- Experimental determinations of

muscovite + quartz stability with P po5 < P total-
American Journal of Science, v. 272, p. 946-958.

Kerrick, D.M. (1976).- The genesis of zoned skarns in the
Sierra Nevada, California. Journal of petrology, v. 18,
part. 1, p.144-181.

Kerrich, R. i Fryer, B.J. (1981).- The separation of rare
elements from abundant base metals in Archean lode gold
deposits: implications of low water/rock source regions.
Econ. Geol, v. 76, p., p.160-166.

Korzhinskii, D.S. (1964).- An outline of metasomatic
Processes. Internat. Geol. Review, 6, p. 1713-1734.

Korzhinskii, D.S. (1965).- The teory of systems with
perfectly mobile components and processes of mineral
formation. Amer. Jour. Sci., 263, p.193-205.

Korzhinskii, D.S. (1970).- Theory of metasomatic zoning
(traduit per Argrell, J.). New York, Oxford Clarendon
press, 162 pp.

Kretschmar, U. and Scott, S.D. (1976).- Phase relations
involving arsenopyrite 1in the system Fe-As-S and their
application. Can. Mineral., 14, p. 364-386.

Kubilius, W.P. (1983).- Sulfur isotopic evidence for
country rock contamination of granitoids in southwestern
Nova Scotia. MS Thesis, Penn. State. Univ., pp 103.

Kukharenko, A.A. (1961) .- Mineralogie des gisements
alluvionaires. Moscou, Gosgeoltekhizdat, pp. 1-125.

Kurshakova, L.D. (1963).- Pseudomorphs of Garnet after

hedenbergite. Scoobshch. D.V.F. SO Akad. Nauk. SSSR,
n¢19.

645



Kurshakova, L.D. (1971).- Stability field of hedenbergite
on the log PO2-T diagram. Geochemistry International,
ne5,., Traduccid de Geokhimiya, n¢5, p.551-561.

Kwak, T.A.P. (1986) .~ Fluid inclusions in skarns
(carbonate replacement deposits ). Journal of metamorphic
Geology, V. 4, p. 363-384.

Kwak, T.A.P. (1987).- W-Sn skarn deposits and related
metamorphic skarns and granitoids. Developments in
Economic Geology, 24, 451 pp.

Lacroix, A. (1892).- Mineralogie de 1la France. Ed.
Baudry, Paris.

Lagasquie, J.J. (1984).- Géomorphologie des granits: les
massifs granitiques de la moitié orientale des Pyrénées
francaises. Centre Reg. de publicat. de Toulouse.
Editions CNRS. 374 pp.

Lamb, J.; Busch, J.B. and Williams, C.T. (1975).- Nickel
Plate mine, Hedley, B.C. In: Structural Geology of
Canadian ore deposits, v. 2, Can. Inst. Miner. Metall.,
Montreal, p. 42-46.

Lamouroux,C.; Debat, P.; Déramond, J i Majesté-Menjoulas,
C. (1979).- Influence de massifs plutonques hercyniens
dans l’évolution des structures pyrénéennes: exemple du
massif du Néouvielle, Soc. Géol. France Bull., v. 21, no.
2, p. 213-220.

%gttanz1, P.; Rye, D.M i Rice, J.M. (1980).- Behavior of

¢ and 180 in carbonates during contact metamorphism at
Marysville Montana: Implications for isotope systematics
in impure dolomitic limestones. Am. J. Sci. 280, p. 890-"
906.

Laumonier, B., 1 Guitard, G. (1978).- Contribution a
l’etude de 1la tectonique superposée hercynienne des
Pyrénées Orientales: le probléme des plissements précoces
dans le Paleozoique inférieur épizonal (série de Jujols)
dy synclinal de Villafranche du Conflent. Rev. Geogr.
phys. Geol Dym, XX, (2), p.l1l77~-212.

Le Blanc, M. (1989).- L‘or du domaine varisque: un
heritatge cambro-ordovicien ? . C.R. Acad. Sci. Paris.
T.309, serie II, p.569-573.

Lefévre, R.; Gaudichet, A. and Billon-Galland, M. A.
(1986) .~ Silicate microspherules intercepted in the plume
of Etna volcano. Nature, v. 322, p. 817-820.

Le Guyader (1982).- Elements - traces dans les skarns a
scheelite et 1les roches associées a Costabone (Pyrénées
Orientales - France). These Docteur 3 cicle, Univ.

Pierre et Marie Curie (Paris 6), 2 tomos, 179 p.

646



Le Maitre, R.W. (1976).- Some problems of the Projection
of chemical data into mineralogiacal classification.
Contr. to mineral. and Petrol., 56, 181-189.

Lepeltier, C. (1969).- A simplified statistical treatment
of geochemical data by graphical representation. Econ.
Geology, V. 64, pp. 538-550.

Leterrier, J. 1 Debon, F. (1978).- Caractéres chimiques
comparés des roches granitiques et de leurs enclaves
microgenues. Implications genetiques. Bull. Soc. Geéol.
France, (7) 20 (1), p.3-10.

Liesa, M. (1988).- El1 metamorfisme del vessant Sud del
Massis del Roc de Frausa (Pirineus Orientals). Tesi.
Departament de Petrologia i Geoquimica, Universitat de
Barcelona. (Inedita).

Liou, J.G. (1971).- Syntesis and estability relations of
prehnite, Ca2Al2Si3010 (OH)2. Amer. Mineral., v. 56,
p.505-531.

Liou, J.G. (1973).- Syntesis and estability relations of
epidote Ca2Al2FeSi3012(OH). Journ. of Petrol., vol. 14,
Part 3, p. 381-413.

Llac, F. (1979).- Les nappes tardi-hercyniennes entre
Cerdagne et Llobregat (versant sud des Pyrénées catalanes
). Bull. Soc. Géol.France, seér. 7, 21 (2), p. 467-473.

Llopis, N. (1965).- Sur 1le Paléozoique inférieure de
1/Andorre. Bull. Soc. Géol. Fr. 7€ série, (7), p.652-
659.

Losantos, M. (1988).~ Structure of the Pallaresa dome (
Central Pyrenees ). Abstr. Symposium on the Geology of
the Pyrenees and Betics, Barcelona, p. 47.

Losantos, M.: Palau, J. i Sanz, J. (1986) .~
Considerations about Hercynian thrusting in the Marimanya
massif ( Central Pyrenees ). Tectonophysics, 129, p. 71-
79.

Lowell, G.R. and Gasparrini, C. (1982).- Composition of
arsenopyrite from topaz greisen veins in Southeastern
Missouri. Mineral. Deposita, 17, p. 229-238.

Magnan, H. (1874) .- Matériaux pour une étude
stratigraphique des Pyrénées et des Corbiéres. Mém. Soc.
Géol. France, 10 (2), p. 111.

Magnusson, N.H. (1930).- Langbans Malmtrakt: Sveriges
Geol. Undersdékning, Geol. Bescrivning, 23, 116 pp.

Majeste-Menjoulas, C. (1982).- L‘unité paléozoique de
Bachebirou-Chinipro, temoigne d’une tectonique
tangentielle varisque dans les Pyrénées centrales. C. R.
Acad. Sc. Paris, Sér II, 294, p. 145-150.

647



Manour, J. (1979) .- Heavy nminerals prospecting. A
Geochemical prospecting methods, Editor Z. Pacal, pp. 27-
31. Praga.

Marcello, A.; Pretti, 8. i 8Salvadori, I (1978).- La
prospezione geominerarie in Sardegna: la prospezione
strategica. Boll. Serv. Geol d’Italia. v. XCIX, pp. 277-
310.

Marti. J.; Mufoz, J.A.; Vagquer. R. (1986).- Les roches
volcaniques de 1’ Ordovicien supérieur de la région de
Ribes de Freser - Rocabruna (Pyrénées Orientales):
caractéres et signification. C.R.Acad.Sc.Paris,
302(20),1237-1242,

Marti, J. (1986).- El1 vulcanisme explosiu tardihercinia
del Pirineu Catala. Tesi Doctoral, Dep. Petrol.
Geoquim., Fac. Geol, univ. Barcelona.

Mattauer, M.; Dalmayrac, B.; Lauracher, G. i Vidal J. C.

(1967) .- Contribution a 1’étude des tectoniques
superposées dans la chaine hercynienne: 1le "synclinal"
paléozoique de Villefranche-de-Conflent (Pyrénées~-

orientales). C. R. Acad. Sc. Paris, Seér. D, 265, p. 1361-
1364.

Mattauer, M. (1968).-~ Les traits structuraux essentiels
de la chaine pyrenéenne. Rev. de Geogr. Phys. et Géol.
Dyn., 10 (1), pp. 3-12.

Matte, Ph. (1969) .- Le probléme du passage de 1la
schistosité horitzontale a la schistosité verticale dans
le déme de la Garonne. C. R. Acad. Sci. Paris, 268, p.
1841-1844.

Matte, PH. i Mattauer, M. (1987).- Hercynian orogeny in
the Pyrenees was not a rifting event. Nature, v. 325, p.
739

Mc. Iver J.R. i Mihalik, P. (1975).- Stannian andradite

from "David Ost". Canadian Mineralogist, 13, p.217-221.

Melgarejo, J.C. (1983) .- Estudi metal.logenétic del
sector de Poblet. Tesi Llicenciatura. Dept.
Cristal.lografia, mineralogia i diposits minerals,

Universitat de Barcelona. Inedit.

Melgarejo i Pontac

Mey, P. H. W. (1967a).- Evolution of the pyrenean basins
during the Upper Paleozoic. Int. Symp. Devonian systemn,
Calgary, 2, p. 1157-1166.

Mey, P. H. W. (1967b).- The geology of the Upper

Ribagorzana and Valira Valleys, Central Pyrenees, Spain.
Leidse. Geol. Med., 41, p.153-220.

648



Mey, P. H. W. (1968).- Geology of the Upper Ribagorzana
and Tor valleys, Central Pyrenees, Spain. Leidse. Geol.
Med., 41, p.229-292.

Mey, P.H.W.; Nagtegaal, P.J.C.; Roberti, K.J. i
Hartevelt, J.J.A. (1968).- Lithostratigraphic subdivision
of post-Hercynian deposits in the South-Central Pyrenees,
Spain. Leiden. Geol., 41, p. 221-228.

Michard-vVitrac, A; Albarede, F.; Dupuis, Ch. i Taylor,
H.P. (1980).- The genesis of Variscan (Hercynian)
plutonic rocks: inference from Sr, Pb and o studies on
the Maladeta Igneous Complex, Central Pyrenees (Spain).
Contr. Miner. Petrol., 72, p. 57-72.

Mirouse, R. (1966).- recherches géologiques dans la
partie occidentale de 1la 2zone Primarie axiale des
Pyrénees. Thése Fac. Sc. Toulouse. Imprimerie

Nationale. paris 451 pp.

Moélo, Y.; Ohnenstetter, D.; Marcoux, E. and Maurel, D.
(1985) .- Etude méthodologique relative & la non-
stichiometrie du mispickel, Fe As,_, S;,,- In: B.R.G.M.
(ed), Princ. Rés. Scient et Tech. éh BRGM, pp. 303.

Montoya, J.W. 1 Hemley, J.J. (1975).~ Activity relations
and stabilities in alkali feldspar and mica alteration
reactions Economic Geology, v. 70, p. 577-594.

Mountain, B.W. i Wood, S,A. (1988).- Chemical controls on
the solubility, transport, and deposition of platinum and
palladium in hydrothermal solutions: A thermodynamic
approach. Economic Geology, v. 83, p. 492-510.

Muller, J. 1 Roger, Ph. (1977).- L’évolution structurale
des Pyrénées (domaine central et occidental ). Le segment
hercynien, la chaine de fond alpine. Géol. Alpine, 53
(2), p. 149-191.

Munoz, J.A. (1985).- Estructura alpina i herciniana a la
vora sud de la zona axial del Pirineu oriental. Tesis
doctoral, Universitat de Barcelona, 305 pp.

Mufoz, J. A.; Puigdefabregas, C. 1 Fontbote, J.M.
(1984) .- El1 ciclo alpino y la estructura tectdnica del
Pirineo. In: Libro Jubilar J.M. Rios, Geologia de Espana,
2, Comba J.A. (ed), Inst. Geol. Min. Espana, Madrid, p.
185-205.

Munoz, J.A.; Martinez, A. i Verges, J. (1986).- Thrust
sequences in the Spanish eastern Pyrenees. J. Struc.
Geol., 8, p. 399-405.

Munoz, J.A. 1 Santanach, P. (1989).- Alpine structure of
the Pyrenean Axial Zone: importance of its knowledge in
the study of the Pyrenean pre-Alpine geology.
Newsletter, 7. En premsa.

649



Nabelek, P. I.; Labotka, T. C.; O’Neil, J. R. 1i Papike,
J. J. (1984).- Contrasting fluid/rock interaction between
the Notch Peak granitic intrusion and argillites and
limestones in western Utah: evidence from stable isotopes
and phase assemblages. Contrib. Mineral. Petrol. 86, p.
25-34.

Nakamura, Y. i Shima, H. (1982).- Fe and Zn partitioning
between sphalerite and stannite (abstr.). Joint Meeting
of Soc. Mining Geol. Japan, Assoc. Miner. Petr. Econ.
Geol., and Miner. Soc. Japan, A-8.

Nekrasov, I.J.; Sorokin, V.I. i Osadchii, E.G. (1979).-
Fe and Zn partitioning between stannite and sphalerite
and its application in geothermometry. In: Origin and
Distribution of the Elements, L. H. Ahrens, Ed., Phys.
Chem. Earth 34. p. 739-742.

Neumann, E.R. (1976).- Compositional relations among
pyroxenes, amphiboles and other mafic phases in the Oslo
Region plutenic rocks: Lithos, v. 9, p. 85-109.

Nicholls, J. and Crawford, M.L. (1985).- Fortran programs
for calculation of fluiad properties from
microthermometric data on fluid inclusions. Computers and
Geosciences, 11, p. 619-645.

Nikolaeva, N.M.; VYerenburg, A.M. i Antipina, V.A.
(1972) .- Temperature dependence of the standard potential
of halide complexes of gold. Isvest. Sib. 0Otd. Akad. Nauk
SSSR, Ser. Khim. 4, p. 126-129.

Nussbaum, F. (1946).~ Orographische und morphologische
Untersuchungen in den éstlichen Pyrenden. Jahresb. Geogr.
Ges. Bern, 35-36, 247 pp.

Ohmoto, H. (1972).~ Systematics of sulfur and carbon
isotopes in hydrotermal ore deposits. Econ. Geol., v.
67, n°5, p.551-578.

Ohmoto, H. (1986).- Stable isotope geochemistry of ore
deposits. In: J.W. Valley; M.P. Taylor and R. O’Neil
(Eds). Reviews in Mineralogy, v. 16, Stable isotopes in
high temperature geological processes. Miner. Soc. An.,
Washington DC, p. 491-559.

Ohmoto, H. i Kerrich, D. (1977) .- Devolatilization
equilibria in graphitic systems. Amer. journ. of Scien.,
v.277, p.1013-1044.

Ohmoto, H. and Rye, R.O. (1979).- Isotopes of sulphur and
carbon. In: Barnes H.L. (Ed.): Geochemistry of
hydrothermal ore deposits, p. 509-567, Jhon Wiley and
Sons.

O’Neil, J.R.; Clayton, R.N. i Mayeda, T.K. (1969).-

oxygen isotope fractionation in divalent metal
carbonates, Jour. Chem. Physics, v.51, p. 5547-5558.

650



Palassou, M. (1815).- Mémoire pour servir a 1l’histoire
naturelle des Pyrénées et des Pays adjacents. Imp.
Vignancour, Pau, XVI, 485 pp.

Pannekoek, A.J. (1937) .- Die jungtertiare
morphologischtektonische Entwicklungsgeschichte der
6stlichen Pyrenaen. Ass. Et. Géol. Médit. Occ. (Géol.

Pays. Catal.), III, n®4, partie I, 25 pp.

Parfenoff, A. .- Apercu sur les méthodes d’étude des
concentrés alluvionaires au laboratoire des alluvions du
B.R.G.M., Bull B.R.G.M. n@® 2.

Parish, M. (1984).- A structural interpretation of a
section of the Gavarnie nappe and its implications for
Pyrenean geology. Journal of Structural Geology, 6, p.
247-255.

Patterson, D.J.; Ohmoto, H. 1 Solomon, M. (1981) .
Geologic setting and genesis of cassiterite-sulfide
mineralization a Renison Bell, Western Tasmania. Econ.

Geol., v. 76, p.393-438.

Poblet, J. (1987).- estudi geologic del Sector Central
del sinclinal de Llavorsi (Pirineu central). Tesi de
llicenciatura. Dep. Geol. Din. Geofis. i Paleon., univ.
Barcelona. (inedita).

Potter, R.W.II and Brown, D.L. (1977).- The volumetric
properties of aqueous sodium chlorite solutions from 0 to
500 ¢C at pressure up to 2000 bars based on a regression
of available data in literature. U. S. Geol. Surv. Bull,
1421-C.

Poulson, S.R. and Ohmoto, H. (1989).- Devolatilization
equilibria in graphite-pyrite-pyrrhotite bearing pelites
with application to magma-pelite interaction.

Contributions to Mineral Petrology, v. 101, p. 418-425.

Ramond. (1801).- Voyage au Mont Perdu et dans la partie
adjacente des Hautes Pyrénées, 352 pp.

Rayleigh, J.W.S (1896) .~ Theoretical <considerations
respecting the separation of gases by diffusion and
similar processes. Philos. Mag. 42, 493 p.

Robie, R.A.; Hemingway, B. S. i Fisher, J.R. (1978).

Thermodynamic porperties mineral and related
substances at 298.15¢K and 1 Bar (10 pascals) pressure
and at higher temperatures. U.S.Geol. Survey Bull.

ne1452, 456 pp.

Rock, N.M.S. (1984).- Nature and origin of calc-alkaline
lamprophyres: minettes, vogesites, kersantites and
spessartites. Trans. Royal soc, Edinburgh, 74, p. 193-
227.

651



Roggeveen, P.M. (1929) .- Geologisch-petrographische
onderzoekingen in het granietmassief van Llés-Aristot in
de oostelijke spaanse pyreneeén. Thesis, Utrecht, 115 pp.

Rumble, D.; Ferry, J.M.; Hoering, T.C. i Boucot, A.J.
(1982) .~ Fluid flow during metamorphism at the Beaver
Brook fossil locality, New Hampshire. Am. J. Sci. 282, p.
886~919

Rye, R.O. (1966).- The C, H, and O isotopic composition
of the hydrothermal fluids responsible for the lead-zinc
deposits at Providencia, Zacatecas, México. Econ. Geol.
61, p. 1399-1427.

Rye, R.M. i Bradbury, H.J. (1988).- Fluid Flow in the
Crust: an example from a pyrenean thrust ramp. Amer.
Jour. Sci., v. 288, p.197-235.

Saksela, M. (1951).- Mineralogy and origin of the Pit
karanta ore bodies. Bulletin de la commision geologique
de Finlande, 24, p. 181-231.

Sainsbury, C.L. 1 Reed, B.L. (1973).- Tin U.S. Geol.
Surv., Prof. Paper, 820, p. 637-651.

Santanach, P. (1972).- Sobre una discordancia en el
paleozoico infeerior de 1los Pirineos Orientales. Acta
Geologica Hispanica. VII, n®2, p.44-49. :

Sanz, J. (1989).- El devonico de la Tossa d’Alp. Llibre
homenatge a Faura i Sans. En Premsa.

Saxena, S.K i Nehru, C.E. (1975).- ‘Enstatite~diopside
solvus and geothermometry. Contrib. to Mineral. Petrol.,
49, 259-267.

Sasaki, A. i 1Ishihara, S. (1979).- Sulfur isotopic
composition of the magnetite-series and ilmenite-series
granitoids in Japan. Contrib Mineral Petrol, 68, p. 107-
115.

Sato, K. (1980) .- Tungsten skarn deposit of the
Fujigatani Mine, southwest Japan. Economic Geology, v.75,
p. 1066-1082.

Schenberger, D.M. and Barnes, H.L. (1989).-~ Solubility of
gold in aqueous sulphide solutions from 150 to 350 <¢C.
Geochimica et Cosmochimica Acta, v. 53, p. 269-278.

Shieh, Y.N. i Taylor, H.P. (1969).- O and C isotope
studies of contact metamorphism of carbonate rocks. J.
Petrol. 10, p. 307-331.

Schmidt, H. (1931).- Das Paldozoikum der spanischen

Pyrenden. Abh. Ges. Wiss. Gottingen mathphys. k.1.3.
Folge. H-5, n.8, p.1-85.

652



Schmidt, R.A. and Keil, K. (1966).- Electron microprobe
study of spherules from Atlantic Ocean sediments.
Geochim. Cosmochim. Acta, v. 30, p. 471-478.

Scott, S.D. i Barnes, H.L. (1971) .- Sphalerite
geothermometry and geobarometry. Econ. Geol., 66, p.653-
669.

Segalstad, T.V. i Ohmoto, H.(1986).- Stable isotope
geochemistry of igneous processes in the Permian Oslo
rift, Norway. Terra Cognita, 6, p. 183.

Seguret, M. (1970).- Etude tectonique des nappes et
séries décollées de la partie centrale du versant sud des
Pyrénées. Caractére synsédimentaire, réle de la

compression et de la gravite. Theése. Fac. Sc.
Montpellier. 224 p.

Seguret, M. i Proust, F. (1968a).- Contribution a 1l’etude
des tectoniques superposées dans la chaine hercynienne.
C. R. Acad. Sci. Paris, 266, p. 317-320.

Seguret, M. i Proust, F. (1968b).- Tectonique hercynienne
des Pyrénées centrales: signification des schistosités
redressés, chronologie des deformations. C. R. Acad. Sci.
paris, 266, p. 984-987.

Seifert, F. (1970) .- Low temperature compatibility
relations of cordierite in haplopelites of the system
E%O-MgO-A1203-Sioz—H20. journal of Petrology, 11, p.73-

Serra, P.R. (1985).- El1 pluté d’aAlforja (Baix Camp-
Priorat, Tarragona) : Cartografia, Petrologia i
Geoquimica. Tesi Llicenciatura del Dept. de Petrologia i
Geoquimica, universitat de Barcelona. 281 pp.

Serrat, D. (1977).- Estudio geomorfologico del pirineo
Oriental (Puigmal-Costabona). Tesis doctoral. Fac.
Geol., univ. Barcelona. 222 pp.

Seward, T.M. (1976).- The stability of chloride complexes
of silver in hydrothermal solutions up to 300 ¢<C.
Geochim. Cosmochim. Acta, 40, p. 1329-1341.

Seward, T.M. (1984).~- The transport and deposition of
gold in hydrothermal systems. In Gold 82: The Geology,
Geochemistry and Genesis of Gold Deposits (ed. R.P.
Foster), p.165-181. A.A. Balkema.

Sharp, 2.D.; Essene. E.J. 1 Kelly, W.C. (1985).- A
rexamination of the arsenopirite geothermometer: pressure
considerations and applications to naturals assemblages.
Can. Mineral. 23, p.173-183.

653



Shelton, K.L. (1982).- Evolution of the porphyry copper
and skarn deposits at Murdocville, Gapé Peninsula Quebec:
a geochemical stable isotopic anf fluid inclusion study.
Tesis doctoral, Universitat de Yale.

Shelton, K.L. (1983).- Composition and origin of ore-
forming fluids in a carbonate-hosted porphyry copper and
skarn deposit: A fluid inclusion and stable isotope study
of Mines Gaspe, Quebec. Econ. Geol. 78, p. 387-421.

Shieh, Y.N. i Taylor, H.P. (1969a).- O and C isotope
studies of contact metamorphism of carbonate rocks. J.
Petrol. 10, p. 307-331.

Shima, M.; Gross, W.H. i Thode, H.G. (1963).- Sulfur
isotope abundances in basic sills, differentiated
granites and meteorites. J Geophys Res, 68, p. 2835-2846.

Shimazaki, H. (1980).- Characteristics of skarn deposits
and related acid magmatism in Japan. Economic Geology, V.
85, p. 173-183.

Shimizu, M. 1 Shihazono, N. (1985).- Iron and zinc
partitioning between coexisting stannite and sphalerite:
a possible indicator of temperature and sulpfur fugacity.
Mineral. Deposita, 20, p. 314-320.

Shoji, T. (1980).- The stability of clinopyroxene of the
diopside~hedenbergite series in H20-C02 mixtures. J.
Japan. Assoc. Min. Petr. Econ. Geol., v. 75, p.221-229.

Smales, A.A.:; Mapper, D. and Wood, A.J. (1957) .~
Radioactivation analysis of ‘"cosmic" and other magnetic
spherules. Geochim. Cosmochim. Acta, v. 13, p. 123-126.

Smitheringale, W.G. 1 Jensen, M.L. (1963).- Sulfur
isotopic composition of the Triassic igneous rocks of the
eastern United States. Geochim Cosmochim Acta, 27, p.
1183-1207.

Solé Sabaris, L. i Llopis Lladd, N. (1947).- Explicacidn
de la hoja 216 Bellver. Mapa geoldgico de Espana. Inst.
Geol,. Min., 109 pp.

Solé Sabaris, L. (1947).- Mapa geoldgico de Andorra,
1:50.000, Lérida, Inst. Estud. Ilerdencs.

Soler, A. and Ayora, C. (1989) .- Gold bearing
arsenopyrite bodies in skarns from 1’Alt Urgell, Central
Pyrenees, Spain. In: Augustithis (Ed.): Skarns their
genesis and metallogeny. Teophrastus Publications,
Athens. En Premsa.

Soler, A. and Ayora, C. (1989).- Role of magnetite
spheres in skarn exploration. 1In: Augustithis (Ed.):
Skarns their genesis and metallogeny. Teophrastus

Publications, Athens. En premsa.

654



Soler, A.; Ayora, C.; Cardellach, E. i Delgado, J.
(1989) .- Gold bearing hedenbergite and pyrrhotite skarns
from the SW contact of the Andorra Granite (Central
Pyrenees, Spain). Abstracts del congres " Gold in
Europe", Toulouse-89. En premsa.

Soler, A. and Enrique, P. (1989).- La terminacién sur-
occidental del batolito de Andorra-Mont Lluis:
caracteristicas petrologicas Y geoquimicas. Acta
Geologica Hispanica, in press.

Soler, P. (1977) .- Petrographie, thermochimie et
metallogenie du gisement de scheelite de Salau ( Pyrenées
Arigeoises, France ). These Ing. Doct., Ecole des Mines
de Paris.

Soler, P. (1980).- Etude pétrologique du gisement de
Salau et de son envelope immediate. en: Mineralisations
liées aux granitoides. Ed: Z. Johan. Mem. B.R.G.M. n
99.

Souquet, P.; Peybernes, B.; Bilotte, M i Debroas, E.J.
(1977) .- La chaine alpine des Pyrénées. Geol. Alpine, 53,
p.193-216.

Soula, J.C. (1982) .- Characteristics and mode of
emplacement of gneiss domes and plutonic domes in
central-eastern Pyrenees. Jour. Struct. Geol., 4. p.313-
342.

Soutadé. G.(1980).- Modelé et dynamique actuelle des
versants supreforestiers des Pyrénées Orientales. Imp.
Coop. Sud-Ouest. Albi, 452 pp.

Speksnijder, A, (1986) .- Geol,ogical analysis of
paleozoic 1large-scale faulting in the south-Central
Pyrenees. Geologica Ultraiectina, 43, 211p.

Springer,G. (1972).- The pseudobinary system Cu,FeSnS, -
Cu,ZnsSns and its nmineralogical significance. Canad.
Mineral. 11. p. 535-542.

Stancey, F.D. and Banerjee, S.K. (1974).- The physical
principles of rock magnetism. In: Developments in Solid
Earth Geophysics, No. 5, Elsevier, Amsterdam, p. 195.

Stendal, H. (1978).- Heavy minerals in stream sediments,
southwest Norway. J. Geochem. Expl., 10, pp. 91-102.

Stoesell, R.K. (1980) .~ Regular solution site-mixing
model for chlorites. Clays and clay minerals, v. 32, p.
205-212.

Streckeisen, A. (1976).- Clasification and nomenclature
of Igneous rocks" Neus. Jahrb. Mineral. Abh., 107,
p.144-214.

655



Sverjensky, D.A. (1980). The origin of a mississippi
valley type deposit in the Viburnum Trend, Southeast
Missouri; Tesis doctoral de la Universitat de Yale.

Taylor, H.P.Jr (1974).- The application of oxygen and
hydrogen isotope studies to problems of hydrotermal
alteration and ore deposition. Econ. Geol., v. 69,
p.843-883.

Taylor, H.P. (1977).- Water/rock interactions and origin
of H,0 in granitic batholiths: Geol. Soc. London Jour.,
v. 133, p. 509-559.

Taylor, R.G. (1979) .- Geology of tin deposits.
Developments in Economic Geology, 11. Ed. Elsevier
Scientific Publishing Company. Amsterdam.

Taylor, B.E. (1987).- Stable isotope geochemistry of the
ore forming fluids. In: T.K. Kyser (Ed.): Short course in
stable isotopes geochemistry of low temperature fluids.
Mineralogical Association of Canada, v. 13, p. 337-445.

Taylor, B.E. i O’Neil, J.R. (1977).- Stable isotope
studies of metasomatic Ca-Fe-Al-Si skarns and associated
metamorphic and 1igneous rocks, Osgood Mts., Nevada.
Contrib. Mineral. Petrol. 63, p. 1-49.

Taylor, B.E. i Bucher-Nurminen, K. (1986).- Oxygen and
carbon isotope and cation geochemistry of metasomatic
carbonates and fluids-Bergell aureole, N Italy, Geochim.
Cosmochim. Acta 50, p. 1267-1279.

Tomas, LL. (1920).- Els minerals de Catalunya. Treballs
de la Institucidé Catalana d’Historia natural. p. 129-357.
Institut d’Estudis Catalans de Barcelona.

Tornebohm, A.E. (1875).- Om lagerfoljden inom Norbergs
malmfalt. Geol. Forem. Stockholm. Forh., 2, p.329-335.

Thompson, A.B. (1974) .- Calculation of muscovite-
paragonite-alkali feldspar phase relations.
Contributions to mineralogy and petrology, 44, p. 173-
194.

Timofeyeva, T.S. (1968).- Platinum and palladium minerals
in a gold-pyrite deposit. Inter. Geology. Rev., V.11,
n®*ll. Traduit de Mineraly platiny i palladiya v radakh
zoloto-kolchedannogo mestorozhdeniya, Zapiski vses.
Mineral. ob-va, v. 97, n®4, p. 461-469.

Tornebohm, A.E. (1882).- Geologische ubersichtskarte der
Statthalterschaft Vermland im Masstab 1:400,000 nebst
Beschreibung (33 pp.). Stockholm 1881. (Cohen, E., 1882,
Neus. 3jahrb. Mineralogie, Geologie Palaeontologie, 1,
p.200-201.

656



Tornos, F. i Casquet, C. (1985).- Rasgos generales de los
skarns 1 mineralizaciones asociadas del Sistema Central

Espafiol. Cuaderno Lab. Xeolodxico de Laxe, v. 10, p. 311-
329.

Toulhoat, P. (1982).- trographie et Geochimie des
isotopes stables (D/H, 580/320, f3C/12C, 34S/328) des

skarns de querigut comparaison avec les skarns a
scheelite des Pyrénées. These Docteur 3 cicle, Univ.
Pierre et marie Curie, Paris-6. 268 pp.

Valley, J.W. (1986).- Stable isotope geochemistry of
metamorphic rocks. En Valley, J.W.; Taylor, H.P i
O’Neil, J.R. (Ed): stable isotopes in high temperature
geological processes. Reviews in Mineralogy, v. 16, p.
445-486.

Valley, J.W. i O’Neil, J.R (1984).- Fluid heterogeneity
during granulite facies metamorphism in the Adirondacks:
stable isotope evidence. Contrib. Mineral. Petrol. 85, p.
158-173

Valley, J.W., Peacor, D.R., Bowman, J.R., Essene, E.J. i
Allard, M.J. (1985).- Crystal chemistry of a Mg-vesubiane
and implications of phase equilibria in the system CaO-
MgO-A1203-Si02-H20-CO2. J. metamorphic Geol., 3, p.137-
153.

Van Bosse, J.Y. i Williams-Jones, A.E. (1988) .~
Chemographic relationships of biotite and cordierite 1in
the McGerrigle thermal aureole, Gaspé, Quebec. Journ.
Metamorphic. Geology, v. 6, p.65-75.

Van marcke, G (1983).- Pétrologie et géochimie des
skarnoides du site tungstifére de Costabone (Pyréneées
Orientales, france). Thése doctorat, universite

Catholique de Louvain, 443 pp.

Vaquero, c. (1977) .- Prospeccion Yy estudio
mineralometrico de yacimientos detriticos. Aplicaciodn del
metodo en el batolito de los Pedroches. Ed: Enadimsa,
Ser. 5, N26, 215p.

Velde, D. (1968).- Les transformations de 1l1l‘’olivine dans
les lamprophyres et lamproites: une etude de la pilite.
Bull. Géol. de France Soc. (7), X, p. 601-612.

Verhoef, P.N.W.’ Vissers, R.L.M. i Zwart, H.J. (1984).- A
new interpretation of the structural and metamorphic
history of the western Aston massif (Central Pyrennes,
France). Geol. Mijnbown., 63, p.275-318.

Vidale, R. (1969).- Metasomatism in a chemical gradient

and the formation of calsilicate bands. Am. Jour. Sci.,
v. 267, p.857-874.

657



Viennot, P. (1927).- Recherches structurales dans les
Pyrénées occidentales frangaises. Bull. Serv. Carto.
Géol. France, 30 (163), 267 pp.

Viers, G. (1973) .- Los Pirineos. Oikos-Tau, n2100.
Barcelona. p.35-42.

Viladevall, M. (1984).- Prospeccion estrategica de 1les
Guilleries (Girona). I Congreso Espanol de Geologia,
Segovia; v. II, pp.399-402.

Vitrac~Michard, A. and Allegre, C.J. (1975).- A study of
the 5?rm3§}on and history of a piece of continental crust
by Rb Sr method: the case of the French oriental
pyrenées. Contributions to mineral petrology., v. 50, p.
257-285.

Vladimirov, B.N. (1958) .~ Geological-mineralogical
Ooutline of the Kan’on Deposit, Materialy po Geologii i
pol. iskop. Severo-vostoka. SSSR, n®13.

Walshe, J.L. (1986).- A six-component chlorite solid
solution model and geothermal systems. Economic Geology,
v. 81, p. 681-703.

Watson, E.B. i Green, T.H. (1980) .- Apatite/liquid
partition coefficients for the RRE and stroncium. Earth
& Planet. Sc.; Lett., v. 56, p.405-421.

Wells, R.A. (1977).~ Pyroxene thermometry in simple and
complex systems. Contrib. to Mineral. Petrol., 22, 129-
139.

White, J.L.; Orr, R.L. 1 Hultgren, R. (1957).- The
thermodynamic properties of silver-gold alloys. Acta
Metallurgica, v. 5, p. 747-760.

Whitney, J.A. 1 Stormer, J.C.Jr. (1976).- Geothermometry
and geobarometry in epizonal granitic intrusions: A
comparison of iron-titanium oxides and <coexisting
feldspars: Am. Mineralogist, v. 61, p.751-761.

Wickham, S.M. 1 Oxburgh, E.R. (1985).- continental rifts
a setting for regional metamorphism. Nature, 318, p.330-
333.

Williams, G. D. i Fischer, M. W. (1984).- A balanced
section across the Pyrenean orogenic belt. Tectonics. 3
(7), p. 773-780.

Winkler, H.G.F. (1978) .- Petrogenesis de rocas
metamorficas. Ed. Blume, Madrid, 346 pp.

Wood, B.J. 1 Banno, S..-~ Garnet orthopyroxene and
orthopyroxene cklinopyroxene relationship in simple and
complex systems. Contrib. to Mineral. Petrol., 42, 109-
124.

658



Yakovleva, A.K. (1963) .~ Some characteristics of

piroxenes in skarn iron-ore deposits. Zap. Vses.
Mineralog. Obshchestva, ser. 2, 93, n@1l.

Zham, A. (1987).- Petrologie, Mineralogie et Geochimie
des corneenes calciques et des skarns mineralises dans le
gisement de scheelite de Salau (Ariége, France). These
Docteur, Ecole Nationale Superieure des Mines de Saint-
Etienne - Universite Pierre et Marie Curie (Lab. Geol.
Appl.). p. 383. Inedita.

Zharikov, V.A. (1970).- Skarns. Inter. Geol. Review., V.
12, p. 541-775.

Zwart, H.J. (1965).- Geological map of the Paleozoic of
the central pyrenees, sheet 6, Aston, France, Andorra,
Spain. Scale 1:50.000. Leidse Geol. Meded., p. 191-254.

Zwart, H.J. (1979) .- The geology of the central
pPyrenees. Deel 50, 1, p.1-74.

Zwart, H. J. (1960).- Relation between folding and
metamorphism in the central Pyrenees and their
chronological succession. Geol. en Minjb., 22, p. 163~
180.

Zwart, H.J. (1986) .- The Variscan Geology of the

Pyrenees. Tectonophysics, 129, 1-4, p.%-27

BIBLIOTECA DE GEOLOGIA
Universitat de Barcelona-CSicC

659



"

UNIVERSIDAD DE BARCELONA
1 de

Leida osta Mamoria el dia...

P Y.V, O S L 1980 en 1a Facultad de

@eologia, ante ol giguiente Pribunal:

PRESIDENTE

VOCALES
























M IFE AT IV )
AT R AN
X A ¥ Ry :
.n-wawm-.mp,..i._uw.: .mu..”-e..

. , .., &n.
e;.c.r.s .u.mw.&.s. #w.
¥ e |

A7, su
&
x LR §p 8

=
o3 S B
: a..“‘.‘
rofE
ﬂb..v..t»

“.s.

, .#%m..eﬂ&ﬂ
dyaeiiite

1550

RIS

it
U S



	TASG00856.pdf
	TASG00857.pdf
	TASG00860.pdf
	TASG00861.pdf
	TASG00862.pdf
	TASG00863.pdf
	TASG00864.pdf
	TASG00865.pdf
	TASG00866.pdf
	TASG00867.pdf
	TASG00868.pdf
	TASG00869.pdf
	TASG00870.pdf
	TASG00871.pdf
	TASG00872.pdf
	TASG00873.pdf
	TASG00874.pdf
	TASG00875.pdf
	TASG00876.pdf
	TASG00877.pdf
	TASG00878.pdf
	TASG00879.pdf
	TASG00880.pdf
	TASG00881.pdf
	TASG00882.pdf
	TASG00883.pdf
	TASG00884.pdf
	TASG00885.pdf
	TASG00886.pdf
	TASG00887.pdf
	TASG00890.pdf
	TASG00891.pdf
	TASG00892.pdf
	TASG00893.pdf
	TASG00894.pdf
	TASG00896.pdf

