Literaturverzeichnis

Alt J. C. and Chaussidon M. (1989) Ion microprobe analyses of the sulfur isotopic
composition of sulfides in hydrothermally altered rocks, DSDP/ODP Hole 504B. In
Proc., scientific results, ODP, Leg 111, Costa Rica Rift (ed. K. Becker, H. Sakai, and
et al.), pp. 41-45. ODP, Texas A&M University, College Station; UK distributors,
IPOD Committee, NERC, Swindon.

AltJ. C., Laverne C., and Muehlenbachs K. (1985) Alteration of the upper oceanic crust;
mineralogy and processes in Deep Sea Drilling Project Hole 504B, Leg 83. In Initial
reports of the Deep Sea Drilling Project, covering Leg 83 of the cruises of the Drilling
Vessel Glomar Challenger, Balboa, Panama to Balboa, Panama, November 1981-
January 1982, Vol. 83 (ed. R. N. Anderson, J. Honnorez, A. C. Adamson, J. C. Alt, R.
Emmermann, P. D. Kempton, H. Kinoshita, C. Leverne, M. J. Mottl, R. L. Newmark,
and K. Becker), pp. 217-247. Texas A & M University, Ocean Drilling Program.

Anderson A. T. (1975) Some Basaltic and Andesitic Gases. Reviews of Geophysics and Space
Physics 13(1), 37-55.

Andrews A. J. (1977) Low temperature fluid alteration of oceanic Layer 2 basalts, DSDP Leg
37. Canadian Journal of Earth Sciences = Journal Canadien des Sciences de la Terre
14(4, Part 2), 911-926.

Arnorsson S. (1975) Application of the silica geothermometer in low temperature
hydrothermal areas in Iceland. American Journal of Science 275(7), 763-784.

Baker E. T., Massoth G. J., and Feely R. A. (1987) Cataclycismic venting on the Juan de Fuca
Ridge. Nature 329, 149-151

Barley M. E. (1992) A review of Archean volcanic-hosted massive sulfide and sulfate
mineralization in the Western Australia. Econ. Geol. 87, 855-872.

Berndt M. E., Seyfried-Jr W. E., and Beck J. W. (1988) Hydrothermal alteration processes at
midocean ridges: experimental and theoretical constraints from Ca and Sr exchange
reactions and Sr isotopic ratios. Journal of Geophysical Research 93(B5), 4573-4583.

Berndt M. E., Seyfried-Jr W. E., and Janecky D. R. (1989) Plagioclase and epidote buffering
of cation ratios in mid-ocean ridge hydrothermal fluids: experimental results in and
near the supercritical region. Geochimica et Cosmochimica Acta 53(9), 2283-2300.

Bethke C. M. (1996) The Geochemist's Workbench, version 3.01, a Users Guide to Rxn,
Act2, Tact, React and Gtplot. Oxford University Press.

Bischoff J. L. and Dickson F. W. (1975) Seawater-basalt interaction at 200 degrees C and 500
bars; implications for origin of sea-floor heavy-metal deposits and regulation of
seawater chemistry. Earth and Planetary Science Letters 25(3), 385-397.

Bischoff J. L. and Rosenbauer R. J. (1987) Phase separation in seafloor geothermal systems;
an experimental study of the effects on metal transport. American Journal of Science
287(10), 953-978.

Bischoff J. L. and Rosenbauer R. J. (1988) Liquid-vapor relations in the critical region of the
system NaCl-H (sub 2) O from 380 to 415 degrees C; a refined determination of the
critical point and two-phase boundary of seawater. Geochimica et Cosmochimica Acta
52(8), 2121-2126.

Bischoff J. L. and Seyfried W. E. (1978) Hydrothermal chemistry of seawater from 25
degrees to 350 degrees C. American Journal of Science 278(6), 838-860.

Bjornsson S., Arnorsson S., and Tomasson J. (1972) Economic evaluation of Reykjanes
thermal brine area, Iceland. American Assoc. Petrol. Geologists Bull. 56, 2380-2391.

Bonatti E., Honnorez J., Kirst P., and Radicati F. (1975) Metagabbros from the Mid-Atlantic
Ridge at 06 degrees N; contact-hydrothermal-dynamic metamorphism beneath the
axial valley. Journal of Geology 83(1), 61-78.

170



Bowers T. S., Campbell A. C., Measures C. 1., Spivack A. J., Khadem M., and Edmond J. M.
(1988) Chemical controls on the composition of vent fluids at 13 degrees -11
degreesN and 21 degreesN, East Pacific Rise. Journal of Geophysical Research
93(B5), 4522-4536.

Bowers T. S. and Taylor H. P. (1985) An integrated Chemical and Stable-Isotope Model of
the Origin of Midocean Ridge Hot Spring Systems. Journal of Geophysical Research
90, No. B14, 12583-12606.

Bowers T. S., Von D. K. L., and Edmond J. M. (1985) Chemical evolution of mid-ocean ridge
hot springs. Geochimica-et-Cosmochimica-Acta 49(11), 2239-2252.

Brathwaite R. L. and Faure K. (2002) The Waihi epithermal gold-silver-base metal sulfide-
quartz vein system, New Zealand: Temperature and salinity controls on electrum and
sulfide deposition. Economic Geology 97(2), 269-290

Butterfield D. A. and Massoth G. J. (1994) Geochemistry of North Cleft Segment vent fluids;
temporal changes in chlorinity and their possible relation to recent volcanism. Journal
of Geophysical Research, B, Solid Earth and Planets 99(3), 4951-4968.

Butterfield D. A., Massoth G. J., McDuff R. E., Lupton J. E., and Lilley M. D. (1990)
Geochemistry of hydrothermal fluids from Axial seamount hydrothermal emissions
study vent field, Juan de Fuca Ridge: subseafloor boiling and subsequent fluid-rock
interaction. Journal of Geophysical Research 95, 12895-12921.

Campbell A. C., Bowers T. S., Measures C. 1., Falkner K. K., Khadem M., and Edmond J. M.
(1988a) A time series of vent fluid compositions from 21 degreesN, East Pacific Rise
(1979, 1981, 1985), and the Guaymas Basin, Gulf of California (1982, 1985). Journal
of Geophysical Research 93(BS), 4537-4549.

Campbell A. C., Palmer M. R., Klinkhammer G. P., Bowers T. S., Edmond J. M., Lawrence J.
R., Casey J. F., Thompson G., Humphris S., Rona P. A., and Karson J. A. (1988b)
Chemistry of hot springs on the Mid-Atlantic Ridge. Nature (London) 335(6190), 514-
519.

Cann J. R. and Vine F. J. (1966) An area on the crest of the Carlsberg ridge; petrology and
magnetic survey. In 4 discussion concerning the floor of the northwest Indian Ocean.,
Vol. 259, pp. 198-217. Royal Society of London.

Chan L. H., Edmond J. M., and Thompson G. (1993) A lithium isotope study of hot springs
and metabasalts from mid- ocean ridge hydrothermal systems. Journal of Geophysical
Research 98(B6), 9653-9659.

Chen D., Na J., Xiong Y., Zhong T., and Li X. (1998) Sulphosalt minerals and W-Sn
sulphides in the Bitian Cu-Au-Ag deposit, Fujian. Acta Geologica Sinica 72(3), 249-
259.

Clayton T. and Pearce R. B. (2000) Alteration mineralogy of Cretaceous basalt from ODP site
1001, leg 165 (Caribbean Sea). Clay Minerals 35(4), 719-733.

Corliss J. B. (1971) The Origin of Metal-Bearing Submarine Hydrothermal Solutions. Journal
of Geophysical Research 76(33), 8128-8138.

Crerar D. A. and Barnes H. L. (1976) Ore solution chemistry; V, Solubilities of chalcopyrite
and chalcocite assemblages in hydrothermal solution at 200 degrees to 350 degrees C.
Economic Geology and the Bulletin of the Society of Economic Geologists 71(4), 772-
794.

de Ronde C. E. J., de Wit M. J., and Spooner E. T. C. (1994) Early Archean (>3.2 Ga) Fe-
oxide-rich hydrothermal discharge vents in the Barberton greenstone belt, South
Africa. Geol. Soc. Am. Bull. 106, 86-104.

Desprairies A., Tremblay P., and Laloy C. (1989) 20. Secondary mineral assemblages in a
volcanic sequence drilled during ODP LEG in the norwegian sea. Proceedings of the
Ocean Drilling Program, Scientific Program, Scientific Results 104, 397-409.

171



Dick H. J. B., Natland J. H., AltJ. C., Bach W., Bideau D., Gee J. S., Haggas S., Hertogen J.
G. H., Hirth G., Holm P. M., Ildefonse B., Iturrino G. J., John B. E., Kelley D. S.,
Kikawa E., Kingdon A., LeRoux P. J., Maeda J., Meyer P. S., Miller D. J., Naslund H.
R.,Niu Y. L., Robinson P. T., Snow J., Stephen R. A., Trimby P. W., Worm H. U.,
and Yoshinobu A. (2000) A long in situ section of the lower ocean crust: Results of
ODP Leg 176 drilling at the Southwest Indian Ridge. Earth and Planetary Science
Letters 179(1), 31-51.

Ding K. and Seyfried-Jr W. E. (1992) Determination of Fe-Cl complexing in the low pressure
supercritical region (NaCl fluid): iron solubility constraints on pH of subseafloor
hydrothermal fluids. Geochimica et Cosmochimica Acta 56(10), 3681-3692.

Drever J. 1. (1988) The Geochemistry of Natural Waters.

Drummond S. E. and Ohmoto H. (1985) Chemical Evolution and Mineral Deposition in
Boiling Hydrothermal Systems. Economic Geology Vol. 80, 126-147.

Edmond J. M. and L. V. D. K. (1983) Hot springs on the ocean floor. Scientific American 248,
78-93.

Edmond J. M., Measures C., Mangum B., Grant B., Sclater R., Collier R., Hudson A., Gordon
L. L., and Corliss J. B. (1979a) On the formation of metal-rich deposits at ridge crests.
Earth and Planetary Science Letters 46(19-30).

Edmond J. M., Measures C., McDuff R., Chan L. H., Collier R., Grant B., Gordon L. I., and
B. C. J. (1979b) Ridge crest hydrothermal activity and the balances of the major and
minor elements in the ocean: the Galapagos data. Earth and Planetary Science Letters
46(1-18).

Elderfield H., Gunnlaugsson E., Wakefield S. J., and Williams P. T. (1977) The geochemistry
of basalt-sea-water interactions; evidence from Deception Island, Antarctica, and
Reykjanes, Iceland. Mineralogical Magazine and Journal of the Mineralogical Society
41(318), 217-226.

Ellis A. J. and Giggenbach W. (1971) Hydrogen sulphide ionization and sulphur hydrolysis in
high temperature solution. Geochimica et Cosmochimica Acta 35(3), 247-260.

Embley R. W., Chadwick W., Perfit M. R., and Baker E. T. (1991) Geology of the northern
Cleft segment, Juan de Fuca Ridge: recent lava flows, sea-floor spreading, and the
formation of megaplumes. Geology 19(8), 771-775.

Faure K., Matsuhisa Y., Metsugi H., Mizota C., and Hayashi S. (2002) The Hishikari Au-Ag
epithermal deposit, Japan: Oxygen and hydrogen isotope evidence in determining the
source of paleohydrothermal fluids. Economic Geology 97(3), 481-498.

Fournier R. O. (1983) A method of calculating quartz solubilities in aqueous sodium chloride
solutions. Geochimica et Cosmochimica Acta 47(3), 579-586.

Fournier R. O., Rosenbauer R. J., and Bischoff J. L. (1982) The solubility of quartz in
aqueous sodium chloride solution at 350 degrees C and 180 to 500 bars. Geochimica
et Cosmochimica Acta 46(10), 1975-1978.

Franklin J. M. (1981) Volcanic-associated massive sulfide deposits. Econ. Geol. 75th Anniv.,
485-627.

Frey F. A., Bryan W. B., and Thomson G. (1974) Atlantic Ocean Floor; Geochemistry and
Petrology of Basalts From Legs 2 and 3 of the Deep-Sea Drilling Project. Journal of
Geophysical Research 79(35), 5507-5527.

Gamo T., Chiba H., Masuda H., Edmonds H. N., Fujioka K., Kodama Y., Nanba H., and Sano
Y. (1996) Chemical characteristics of hydrothermal fluids from the TAG mound of the
Mid-Atlantic Ridge in August 1994: implications for spatial and temporal variability
of hydrothermal activity. Geophysical Research Letters 23(23), 3483-3486.

Gear C. W. (1971) The automatic integration of ordinary differential equations. Comm. ACM
14, 176-179.

172



Gilbert L. A. and Johnson H. P. (1999) Direct measurements of oceanic crustal density at the
northern Juan de Fuca Ridge. Geophysical-Research-Letters 26(24), 3633-3636.

Goldberg E. D. (1963) The oceans as a chemical system, [Chapter] 1. In The sea--Ideas and
observations on progress in the study of the seas--V, pp. 3-25.

Goldfarb M. S., Converse D. R., Holland H. D., and Edmond J. M. (1983) The genesis of hot
spring deposits on the East Pacific Rise, 21°N. Economic Geology Monograph S, 184-
197.

Grancea L., Bailly L., Leroy J., Banks D., Marcoux E., Milesi J. P., Cuney M., Andre A. S.,
Istvan D., and Fabre C. (2002) Fluid evolution in the Baia Mare epithermal
gold/polymetallic district, Inner Carpathians, Romania. Mineralium Deposita 37(6-7),
630-647.

Grimaud D., Ishibashi J. I., Lagabrielle Y., Auzende J. M., and Urabe T. (1991) Chemistry of
hydrothermal fluids from the 17 degreesS active site on the North Fiji Basin Ridge
(SW Pacific). Chemical Geology 93(3-4), 209-218.

Group U. S. G. S. U. J. d. F. S. (1986) Submarine fissure eruptions and hydrothermal vents on
the southern Juan de Fuca Ridge: Preliminary observations from the submersible
Alvin. Geology 14, 823-827

Gunnarsson I. and Arnorsson S. (2000) Amorphous silica solubility and the thermodynamic
properties of H4S104° in the range of O° to 350°C at Psat. Geochimica et
Cosmochimica Acta 64, 2295-2307.

Hajash A., Jr. (1975) Hydrothermal processes along mid-ocean ridges; an experimental
investigation, Texas A&M University College Station, TX, United States.

Hajash A. (1977) material presented before the Solid-Fluid Interactions Symposium. .

Halbach P., Koschinsky A., Seifert R., Giere O., Kuhn T., and party s. s. (1999a) Diffuse
Hydrothermal Fluid Activity, Biological Communities, and Mineral Formation in the
North Fiji Basin (SW Pacific): Preliminary Results of the R/V Sonne Cruise SO-134.
InterRidge News 8 (1)(1), 38-44.

Halbach P. and Party S. S. (1998) Hydrothermal fluid development, material balancing and
special biological activity in the North Fiji Basin., pp. 1-148. Freie Universitét Berlin.

Halbach P., Rahders E., Halbach M., and Seifert T. (1999b) Basalt-hosted massive sulfide
deposits at the North Fiji Basin, NFB; Results from the SO134 cruise in August 1998.
Mineral Deposits: Processes to Processing, 511-514.

Halbach P., Fouquet Y., and Herzig P. (2003) Mineralization and Compositional Patterns in
Deep-sea Hydrothermal Systems. Energy and Mass Transfer in Marine Hydrothermal
Systems, 86-122.

Hamilton-Taylor J., Postill A. S., Tipping E., and Harper M. P. (2002) Laboratory
measurements and modeling of metal-humic interactions under estuarine conditions.
Geochimica et Cosmochimica et Acta 66(3), 403-415.

Hart R. (1970) Chemical exchange between sea water and deep ocean basalts. Earth and
Planetary Science Letters 9(3), 269-279.

Hart R. (1976) Chemical variance in deep ocean basalts. Initial Reports of the Deep Sea
Drilling Project 34(Papeete, Tahiti to Callao, Peru; Dec. 1973-Feb. 1974), 301-335.

Hart S. R., Erlank A. J., and Kable E. J. D. (1974) Sea Floor Basalt Alteration: Some
Chemical and Sr Isotopic Effects. Contributions to Mineralogy and Petrology 44(3),
219-230.

Hart S. R. and Staudigel H. (1986) Ocean crust vein mineral deposition: Rb/Sr ages, U-Th-Pb
geochemistry, and duration of circulation at DSDP sites 261, 462 and 516.
Geochimica et Cosmochimica Acta 50(12), 2751-2761.

Haymon R. M. (1983) Growth history of hydrothermal black smoker chimneys. Nature 301,
695-698.

173



Haymon R. M. and Kastner M. (1981) Hot spring deposits on the East Pacific Rise at 21°N:
preliminary description of mineralogy and genesis. Earth and Planetary Science
Letters 53, 363-381.

Hekinian R. (1971) Chemical and mineralogical differences between abyssal hill basalts and
ridge tholeiites in the eastern Pacific Ocean. Marine Geology 11(2), 77-91.

Helgeson H. C. (1968) Evaluation of irreversible reactions in geochemical processes
involving minerals and aqueous solutions; I, Thermodynamic relations. Geochimica et
Cosmochimica Acta 32(8), 853-877.

Helgeson H. C. (1969) Thermodynamics of hydrothermal systems at elevated temperatures
and pressures. American Journal Of Science 7, 729-804.

Helgeson H. C. (1978) Summary and critique of the thermodynamic properties of rock-
forming minerals. American Journal Of Science 278-A, 229 S.

Helgeson H. C., Brown T. H., Nigrini A., and Jones T. A. (1970) Calculation of mass transfer
in geochemical processes involving aqueous solutions. Geochimica et Cosmochimica
Acta 34(5), 569-592.

Helgeson H. C. and Kirkham D. H. (1976) Theoretical prediction of the thermodynamic
properties of aqueuos electrolytes at high pressures and temperatures. III. Equation of
state for aqueous species at infinite dilution. American Journal of Science 276, 97-240.

Hezarkhani A. and Williams Jones A. E. (1998) Controls of alteration and mineralization in
the Sungun porphyry copper deposit, Iran: evidence from fluid inclusions and stable
isotopes. Economic Geology 93(5), 651-670.

Humphris S. E., AltJ. C., Teagle D. A. H., and Honnorez J. J. (1998) Geochemical changes
during hydrothermal alteration of basement in the stockwork beneath the active tag
hydrothermal mound. Proceedings of the Ocean Drilling Program, Scientific Results
158, 255-276.

Humphris S. E. and Thompson G. (1978) Hydrothermal alteration of oceanic basalts by
seawater. Geochimica et Cosmochimica Acta 42(1), 107-125.

Igumnov S. A. (1976) Sulfur isotope exchange between sulfide and sulfate in hydrothermal
solutions. Geochemistry International 13(2), 119-124.

Ishibashi J., Grimaud D., Nojiri Y., Auzende J. M., and Urabe T. (1994) Fluctuation of
chemical compositions of the phase-separated hydrothermal fluid from the North Fiji
Basin Ridge. Marine Geology 116(1-2), 215-226.

Iyer S. D. (1999) Alteration of basaltic glasses from the Central Indian Ocean. Journal of the
Geological Society of India 54(6), 609-620.

Martin Izard A., Paniagua A., Garcia Iglesias J., Fuertes M., Boixet L., Maldonado C., and
Varela A. (2000) The Carles copper-gold-molybdenum skarn (Asturias, Spain):
Geometry, mineral associations and metasomatic evolution. Journal of Geochemical
Exploration 71(2), 153-175.

Jacobson R. S. (1992) The impact of crustal evolution on changes of the seismic properties of
the uppermost ocean crust. Rev. Geophy. 30, 27-46.

Janecky D. R. (1982) Serpentinization of peridotite within the oceanic crust; experimental and
theoretical investigations of seawater-peridotite interaction at 200 degrees C and 300
degrees C, 500 bars. Doctoral, University of Minnesota, Minneapolis.

Janecky D. R. and Seyfried W. E. J. (1984) Formation of massive sulfide deposits on oceanic
ridge crests: Incremental reaction models for mixing between hydrothermal solutions
and seawater. Geochimica et Cosmochimica Acta 48, 2723-2738.

Janecky D. R. and Shanks W. C. (1988) Computational modeling of chemical and sulfur
isotopic reaction processes in seafloor hydrothermal systems, chimneys, massive
sulfides, and subjacent alteration zones. Canadian Mineralogist 26, 805-825.

Kacandes G. H., Ulmer G. C., and Grandstaff D. E. (1989) Monitoring the evolution of
alteration minerals and fluids during a hydrothermal experiment. In Water-rock

174



interaction;, WRI-6, Vol. 6 (ed. D. L. Miles), pp. 353-356. International Association of
Geochemistry and Cosmochemistry and Alberta Research Council, Sub-Group on
Water-Rock Interaction.

Kashintsev G. L. (1976) Petrochemical aspects of the alteration of palagonitized basalts on the
ocean floor. Oceanology 15(2), 193-197.

Kawahata H. and Furuta T. (1986) Subseafloor hydrothermal alteration in the Galapagos
Spreading Center. Chem. Geol. 49, 259-274.

Kempton P. D., Autio L. K., Rhodes J. M., Holdaway M. J., Dungan M. A., and Johnson P.
(1985) Petrology of basalts from Hole 504B, Deep Sea Drilling Project, Leg 83. In
Initial reports of the Deep Sea Drilling Project, covering Leg 83 of the cruises of the
Drilling Vessel Glomar Challenger, Balboa, Panama to Balboa, Panama, November
1981- January 1982, Vol. 83 (ed. R. N. Anderson, J. Honnorez, A. C. Adamson, J. C.
Alt, R. Emmermann, P. D. Kempton, H. Kinoshita, C. Leverne, M. J. Mottl, R. L.
Newmark, and K. Becker), pp. 129-164. Texas A & M University, Ocean Drilling
Program.

Kimura S., Tsuchiya N., and Nakatsuka K. (1997) Development of fluidized reaction
simulator for hydrothermal alteration under triaxial compression. Ganko = Journal of
Mineralogy, Petrology and Economic Geology 92(9), 379-389.

Koski R. A., Clague D. A., and Oudin E. (1984) Mineralogy and chemistry of massive sulfide
deposits from the Juan de Fuca Ridge. Geological Society of America Bulletin 95, 930-
945.

Koski R. A., Jonasson I. R., Kadko D. C., Smith V. K., and Wong F. L. (1994) Compositions,
growth mechanisms, and temporal relations of hydrothermal sulfide-sulfate-silica
chimneys at the northern Cleft segment, Juan de Fuca Ridge. Journal of Geophysical
Research 99(B3), 4813-4832.

Kuznetsov S. 1., Ivanov M. V., and Lyalikova N. N. (1963) Introduction to geological
microbiology. McGraw-Hill, New York.

Lilley M. D., Olson E. J., Lupton J. E., and Von Damm K. L. (1992) Volatiles in the 9N
hydrothermal system: a comparison of 1991 and 1992 data. EOS, Trans. AGU 73, Fall
Mtg Suppl(524).

Lilley M. D., Olson E. J., McLaughlin E., and Von Damm K. L. (1991) Methan, hydrogen
and carbon dioxide in vent fluids from the 9°N hydrothermal system. EOS, Trans.
AGU 72, Fall Mtg Suppl(481).

Lu H. Z. (2000) High temperature, salinity and high concentrated ore metal magmatic fluids:
An example from Grasberg Cu-Au porphyry deposit. Acta Petrologica Sinica 16(4),
465-472.

Liiders V., Banks D., and Halbach P. (2001) CI/Br and d37CL isotope fractionation in fluids
of modern submarine hydrothermal systems. Berichte der Deutschen Mineralogischen
Gesellschaft 13(1), 113.

Magenheim A. J., Bayhurst G., Alt J. C., and Gieskes J. M. (1992) ODP LEG 137, borehole
fluid chemistry in hole 504B. Geophysical Research Letters 19, 521-524.

Malinin S. D. and Khitarov N. I. (1969) Reduction of sulfate sulfur by hydrogen under
hydrothermal conditions. Geochemistry International 6(6), 1022-1027.

Martin J. T. and Lowell R. P. (2000) Precipitation of quartz during high-temperature, fracture-
controlled hydrothermal upflow at ocean ridges: Equilibrium versus linear kinetics.
Journal of Geophysical Research B: Solid Earth 105(1), 869-882.

Massoth G. J., Butterfield D. A., Lupton J. E., McDuff R. E., Lilley M. D., and Jonasson I. R.
(1989) Submarine venting of phase-separated hydrothermal fluids at Axial Volcano,
Juan de Fuca Ridge. Nature 340(6236), 702-705.

Andre Mayer A. S., Leroy J. L., Bailly L., Chauvet A., Marcoux E., Grancea L., Llosa F., and
Rosas J. (2002) Boiling and vertical mineralization zoning: A case study from the

175



Apacheta low-sulfidation epithermal gold-silver deposit, southern Peru. Mineralium
Deposita 37(5), 452-464.

Melfos V., Vavelidis M., Christofides G., and Seidel E. (2002) Origin and evolution of the
Tertiary Maronia porphyry copper-molybdenum deposit, Thrace, Greece. Mineralium
Deposita 37(6-7), 648-668.

Melson W. G., Thompson G., and Andel T. H. v. (1968) Volcanism and metamorphism in the
Mid-Atlantic ridge, 22 degrees N latitude. Journal of Geophysical Research 73(18),
5925-5941.

Metz S. and Trefry J. H. (2000) Chemical and mineralogical influences on concentrations of
trace metals in hydrothermal fluids. Geochimica et Cosmochimica Acta 64, 2267-
2279.

Mills R. A., Teagle D. A. H., and Tivey M. K. (1998) Fluid mixing and anhydrite
precipitation within the TAG mound. Proceedings of the Ocean Drilling Program:
Scientific Results 158(-), 119-127.

Molnar F., Watkinson D. H., and Jones P. C. (2001) Multiple hydrothermal processes in
footwall units of the North Range, Sudbury Igneous Complex, Canada, and
implications for the genesis of vein-type Cu-Ni-PGE deposits. Economic Geology
96(7), 1645-1670.

Moore J. G. (1966) Rate of palagonitization of submarine basalt adjacent to Hawaii. In
Geological Survey research 1966., pp. D163-D171. U. S. Geological Survey.

Morey G. W., Fournier R. O., and Rowe J. J. (1962) The solubility of quartz in water in the
temperature interval from 25 degrees to 300 degrees C. Geochimica et Cosmochimica
Acta 26(10), 1029-1043.

Mottl M. J. (1976) Chemical exchange between sea water and basalt during hydrothermal
alteration of the oceanic crust. Doctoral, Harvard University.

Mottl M. J., Corr R. F., and Holland H. D. (1975) Trace element content of the Reykjanes and
Svartsengi thermal brines, Iceland. Abstracts with Programs - Geological Society of
America 7(7), 1206-1207.

Mottl M. J. and McConachy T. F. (1990) Chemical processes in buoyant hydrothermal
plumes on the East Pacific Rise near 21°N. Geochimica et Cosmochimica Acta 54,
1911-1927.

Mountain B. W. and Seward T. M. (1999) The hydrosulphide/sulphide complexes of
copper(I): Experimental determination of stoichiometry and stability at 22&deg;C and
reassessment of high temperature data. Geochimica et Cosmochimica Acta 63(1), 11-
29.

Muehlenbachs K. (1972) Oxygen Isotope Geochemistry of Submarine Greenstones. Canadian
Journal of Earth Sciences = Journal Canadien des Sciences de la Terre 9(5), 471-478.

Mukherjee A., Roy G., and Tripathi A. (2001) Fluid inclusions associated with gold
mineralization in Kunchiganahalu banded iron formation, Chitradurga schist belt,
Karnataka: A preliminary appraisal. Journal of the Geological Society of India 58(6),
533-537.

Ohmoto H., Cole D. R., and Mottl M. J. (1976) Experimental basalt-seawater interaction;
sulfur and oxygen isotope studies. Eos, Transactions, American Geophysical Union
57(4), 342.

Pariso J. E. and Johnson H. P. (1991) Alteration processes at Deep Sea Drilling Project/Ocean
Drilling Program Hole 504B at the Costa Rica Rift: implications for magnetization of
oceanic crust. Journal of Geophysical Research 96(B7), 11,703-11,722.

Perfit M. R., Gust D. A., Bence A. E., and Arculus R. J. (1980) CHemical characteristics of
island-arc basalts: implications for mantle sources. Chem. Geol. 30, 227-256.

Pineau F., Javoy M., and Bottinga Y. (1976) (super 13) C/ (super 12) C ratios of rocks and
inclusions in popping rocks of the Mid-Atlantic Ridge and their bearing on the

176



problem of isotopic composition of deep-seated carbon. Earth and Planetary Science
Letters 29(2), 413-421.

Polliand M. and Moritz R. (1999) Basement-hosted quartz-barite sulfide veins in the French
Alps: A record of alpine tectonic fluid expulsion in the external crystalline massifs-
structural, fluid inclusion, and isotope (S and Sr) evidences. Economic Geology 94(1),
37-56.

Porter S., Vanko D. A., and Ghazi M. (2000) Major and trace element compositions of
secondary clays in basalts altered at low temperature, eastern flank of the Juan de Fuca
Ridge. Proceedings of the Ocean Drilling Program: Scientific Results 168(-), 149-
157.

Reed M. H. (1983) Seawater-basalt reaction and the origin of greenstones and related ore
deposits. Economic Geology and the Bulletin of the Society of Economic Geologists
78(3), 466-485.

Saunders C. M. and Strong D. F. (1986) Alteration-zonation related to variations in
water/rock ratio at the Betts Cove ophiolitic massive sulphide deposit, Newfoundland,
Canada. In Metallogeny of basic and ultrabasic rocks. Proc. conference, Edinburgh,
1985 (ed. M. J. Gallagher and et al.), pp. 161-179. Institution of Mining & Metallurgy,
London; IMM N. American Publications Center, Brookfield, VT.

Scarfe C. M. and Smith D. G. W. (1977) Secondary minerals in some basaltic rocks from
DSDP Leg 37. Canadian Journal of Earth Sciences = Journal Canadien des Sciences
de la Terre 14(4, Part 2), 903-910.

Schwarz S. (2000) Mineralogische und geochemische Untersuchungen an Zn-reichen
Massivsulfiden aus dem Nord-Fiji-Becken. Diplomarbeit, Freie Universitit Berlin.

Sclater J. G., Parsons B., and Jaupart C. (1981) Oceans and continents: similarities and
differences in the mechanisms of heat loss. Journal of Geophysical Research 86(B12),
11535-11552.

Sedwick P. N., McMurtry G. M., and Macdougall J. D. (1992) Chemistry of hydrothermal
solutions from Pele's Vents, Loihi Seamount, Hawaii. Geochimica et Cosmochimica
Acta 56(10), 3643-3667.

Seewald J. S. and Seyfried-Jr W. E. (1990) The effect of temperature on metal mobility in
subseafloor hydrothermal systems: constraints from basalt alteration experiments.
Earth and Planetary Science Letters 101(2-4), 388-403.

Seward T. M. (1973) Thio complexes of gold and the transport of gold in hydrothermal ore
solutions. Geochimica et Cosmochimica Acta 37, 379-399.

Seward T. M. and Benning L. G. (1996) Hydrosulphide complexing of Au(I) in hydrothermal
solutions from 150-400°C and 500-1500 bar. Geochimica et Cosmochimica Acta 60.

Seyfried and Bischoff J. L. (1977) Hydrothermal transport of heavy metals by seawater: the
role of sey water/basalt ratio. Planetary Science Letters 34, T1-77.

Seyfried and Mottl M. J. (1977) Origin of submarine metal-rich hydrothermal solutions:
experimental basalt-sea water interaction in a seawater dominated system at 300 °C,
500 bar. 2nd Int. Symposium Rock-Water Interactions 4, 173-180.

Seyfried W. E., Jr. (1976) Seawater-basalt interaction from 25°-300°C and 1-500 bars:
implications for the origin of sumarine metalbearing hydrothermal solutions and
regulation of ocean chemistry. Ph. D., University of Southern California.

Seyfried W. E., Jr., Berndt M. E., and Janecky D. R. (1986) Chloride depletions and
enrichments in seafloor hydrothermal fluids; constraints from experimental basalt
alteration studies. Geochimica et Cosmochimica Acta 50(3), 469-475.

Seyfried W. E., Jr., Janecky D. R., and Mottl M. J. (1984) Alteration of the oceanic crust;
implications for geochemical cycles of lithium and boron. Geochimica et
Cosmochimica Acta 48(3), 557-569.

177



Seyfried W. E. J. and Ding K. (1995) Phase equilibria in subseafloor hydrothermal systems: A
review of the role of redox, temperature, pH and dissolved Cl on the chemistry of hot
spring fluids at midocean ridges. In Seafloor Hydrothermal Systems (ed. S. E.
Humphris et al.). Geophysical Monograph, American Geophysical Union 91, 248-272.

Seyfried-Jr W. E. and Ding K. (1993) The effect of redox on the relative solubilities of copper
and iron in Cl-bearing aqueous fluids at elevated temperatures and pressures: an
experimental study with application to subseafloor hydrothermal systems. Geochimica
et Cosmochimica Acta 57(9), 1905-1917.

Sherlock R. L., Roth T., Spooner E. T. C., and Bray C. J. (1999) Origin of the Eskay Creek
precious metal-rich volcanogenic massive sulfide deposit: Fluid inclusion and stable
isotope evidence. Economic Geology 94(6), 803-824.

Shikazono N., Utada M., and Shimuzu M. (1995) Mineralogical and geochemical
characteristics of hydrothermal alteration of basalt in the Kuroko mine area, Japan:
Implications for the evolution of a Back Arc Basin hydrothermal System. Applied
Geochemistry 10, 621-642.

Shock E. L., Sassani D. C., Willis M., and Sverjensky D. A. (1997) Inorganic species in
geologic fluids: Correlations among standard molal thermodynamic properties of
aqueous ions and hydroxide complexes. Geochimica et Cosmochimica Acta 61, 907-
950.

Spooner E. T. C., Beckinsale R. D., Fyfe W. S., and Smewing J. D. (1974) O (super 18)
Enriched Ophiolitic Metabasic Rocks from E. Liguria (Italy), Pindos (Greece), and
Troodos (Cyprus). Contributions to Mineralogy and Petrology 47(1), 41-62.

Spooner E. T. C. and Bray C. J. (1977) Hydrothermal fluids of seawater salinity in ophiolitic
sulphide ore deposits in Cyprus. Nature (London) 266(5605), 808-812.

Spycher N. F. and Reed M. H. (1988) Fugacity coefficients of H (sub 2) , CO (sub 2) , CH
(sub4), H (sub 2) O and of H (sub 2) O-CO (sub 2) -CH (sub 4) mixtures; a virial
equation treatment for moderate pressures and temperatures applicable to calculations
of hydrothermal boiling. Geochimica et Cosmochimica Acta 52(3), 739-749.

Stakes D. (1978) Mineralogy and geochemistry of the Michigan deep hole metagabbro
compared to seawater hydrothermal alteration. Journal of Geophysical Research, A,
Space Physics 83(B12), 5820-5824.

Stein C. A. and Stein S. (1994) Constraints on hydrothermal heat flux through the oceanic
lithosphere from global heat flow. Journal of Geophysical Research 99(B2), 3081-
3095.

Sturz A., Itoh M., and Smith S. (1998) Mineralogy and chemical composition of clay
minerals, Tag hydrothermal mound. Proceedings of the Ocean Drilling Program,
Scientific Results 158, 277-284.

Styrt M. M. (1981) The mineralogy and the isotopic composition of sulfur in hydrothermal
sulfide / sulfate deposits on the East Pacific Rise, 21°N latitude. Earth and Planetary
Science Letters 53, 382-390.

Sverjensky D. A., Shock E. L., and Helgeson H. C. (1997) Prediction of the thermodynamic
properties of aqueous metal complexes to 1000degrees C and 5 kb. Geochimica et
Cosmochimica Acta 61(7), 1359-1412.

Tardy Y. and Garrels R. M. (1974) A method of estimating the Gibbs energies of formation of
layer silicates. Geochimica et Cosmochimica Acta 38(7), 1101-1116.

Tatsumi Y. (1989) Migration of fluid phases and genesis of basalt magmas in subduction
zones. J. Geophys. Res. 94, 4697-4707.

Teagle D. A. H., Alt J. C., Chiba H., and Halliday A. N. (1998) Dissecting an active
hydrothermal deposit: the strontium and oxygen isotopic anatomy of the TAG
hydrothermal mound - anhydrite. Proceedings-of-the-Ocean-Drilling-Program.:-
Scientific-Results 158, 129-141.

178



Thompson G. (1973) A geochemical study of the low-temperature interaction of sea-water
and oceanic igneous rocks. In Deep Sea Drilling Project; Properties of Igneous and
Metamorphic Rocks of the Oceanic Crust; Magma compositions, and general
petrology., Vol. 54, pp. 1015-1019. American Geophysical Union.

Tivey M. K. (1995) The influence of hydrothermal fluid composition and advection rates on
black smoker chimney mineralogy: insights from modeling transport and reaction.
Geochimica et Cosmochimica Acta 59(10), 1933-1949.

Tivey M. K., Humphris S. E., Thompson G., Hannington M. D., and Rona P. A. (1995)
Deducing patterns of fluid flow and mixing within the TAG active hydrothermal
mound using mineralogical and geochemical data. Journal of Geophysical Research
100(B7), 12,527-12,555.

Tivey M. K., Mills R. A., and Teagle D. A. H. (1998) Temperature and salinity of fluid
inclusions in anhydrite as indicators of seawater entrainment and heating in the TAG
active mound. Proceedings of the Ocean Drilling Program: Scientific Results 158(-),
179-190.

Tivey M. K., Stakes D. S., Cook T. L., Hannington M. D., and Petersen S. (1999) A model for
growth of steep-sided vent structures on the Endeavour segment of the Juan de Fuca
Ridge: Results of a petrologic and geochemical study. Journal of Geophysical
Research B: Solid Earth 104(10), 22,859-22,883.

Tomasson J. and Arnorsson M. (1977) The interaction of sea water with basaltic volcanic
rocks on the Reykjanes Peninsula. 2nd Int. Samp. Rock-Water Interactions 1, 327-333.

Tomasson J. and Kristmannsdottir H. (1972) High Temperature Alteration Minerals and
Thermal Brines, Reykjanes, Iceland. Contributions to Mineralogy and Petrology
36(2), 123-134.

Von Damm K. L. and Bischoff J. L. (1987) Chemistry of hydrothermal solutions from the
southern Juan de Fuca Ridge. Journal of Geophysical Research 92(B11), 11,334-
11,346.

Von Damm K. L. (1988) Systematics of and postulated controls on submarine hydrothermal
solution chemistry. Journal of Geophysical Research 93(B5), 4551-4561.

Von Damm K. L. (1990) Seafloor hydrothermal activity; black smoker chemistry and
chimneys. Annual Review of Earth and Planetary Sciences 18, 173-204.

Von Damm K. L. (1995) Controls on the chemistry and temporal variability of seafloor
hydrothermal fluids. In Seafloor hydrothermal systems, physical, chemical, biological,
and geological interactions, Vol. 91 (ed. S. E. Humphris, R. A. Zierenberg, L. S.
Mullineaux, and R. E. Thomson), pp. 222-247. American Geophysical Union.

Von Damm K. L., Edmond J. M., Grant B., and Measures C. 1. (1985) Chemistry of
submarine hydrothermal solutions at 21 °N, East Pacific Rise. Geochimica et
Cosmochimica Acta 49, 2197-2220.

Von Damm K. L., Oosting S. E., and Buttermore L. G. (1994) Chemical evolution of diffuse
hydrothermal fluids from 9 degrees 49-50'N EPR; the BIOGEOTRANSECT area. In
AGU 1994 fall meeting, Vol. 75 44 (ed. Anonymous), pp. 601. American Geophysical
Union.

Wells J. T. and Ghiorso M. S. (1988) The influence of reaction kinetics and fluid flow on the
concentration of silica in hydrothermal fluids. In Geological Society of America 1988
centennial celebration, Vol. 20 7 (ed. Anonymous), pp. 96. Geological Society of
America (GSA).

Wilkens R. H., Fryer G. J., and Karsten J. (1991) Evolution of porosity and seismic structure
of upper oceanic crust: importance of aspect ratios. Journal of Geophysical Research
96(B11), 17,981-17,995.

Wolery T. J. (1978) Some chemical aspects of hydrothermal processes at midocean ridges, a
theoretical study, I., Basalt-sea water reaction and chemical cycling between the

179



oceanic crust and the oceans, II., Calculation of chemical equilibrium between
aqueous solutions and minerals. Ph. D., Northwestern University.

Wolery T. J. (1979) Calculation of chemical equilibrium between aqueous solution and
minerals: the EQ3/6 software package. Lawrence Livermore National Laboratory.

Wolery T. J. and Sleep N. H. (1976) Hydrothermal circulation and geochemical flux at mid-
ocean ridges. Journal of Geology 84(3), 249-275.

T.J. W. (1983) A computer program for geochemical aqueous speciation-solubility
calculations: user's guide and documentation. Lawrence Llivermore National
Laboratory.

Yates D. M. and Rosenberg P. E. (1998) Characterization of neoformed illite from
hydrothermal experiments at 250 &deg;C and P(v,soln): An HRTEM/ATEM study.
American Mineralogist 83(11-12 PART 1), 1199-1208.

Zindler A. and Hart S. (1986) Chemical geodynamics. In Annual review of Earth and
planetary sciences, Vol. 14 (ed. G. W. Wetherill and et al.), pp. 493-571. Annual
Reviews Inc.

180



Anhang A

Abbildungen der Elementkonzentrationen (Mg, Na, Ca, SiO,(aq), Li, Mn, Fe, B, K und Sr)
gegen Chlor und der Regression der betrachteten Daten (s. Text, Kapitel 5.2.). Verwendete
Symbole: Dreieck = White Lady Endmember , Quadrat = Meerwasser, Punkte = Daten der
beprobten Fluide und der verschiedenen konservativen Mischungsgrade (s.Text).
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