7. Literaturverzeichnis

Aghib F. S.,; Bernoulli D., and Weissert H. (1991) Hardground formation in the Bannock Basin (Eastern
Mediterranean). Marine Geology 100, 103-113.

Al-Aasm . S., Taylor B. E., and South B. (1990) Stable isotope analysis of multiple carbonate samples using selective
acid extraction. Chemical Geology 80, 119-125.

Alley R. B., Mayewski P. A., Sowers T., Stuiver M., Taylor K. C., and Clark P. U. (1997) Holocene climatic instability:
A prominent widespread event at 8200 yr ago. Geology 25, 483-486.

Aloisi G., Pierre C., Rouchy J.-M., Foucher J.-P., Woodside J., and Party M. S. (2000) Methane-related authigenic
carbonates of eastern Mediterranean Sea mud volcanoes and their possible relation to gas hydrate
destabilisation. Earth and Planetary Science Letters 184, 321-338.

Amit O. and Bentor Y. K. (1971) pH dilution curves of saline waters. Chemical Geology 7, 307.

Anastasakis G. C. and Stanley D. J. (1984) Sapropels and organic-rich variants in the Mediterranean: Sequence
development and classification. In Fine-Grained Sediments: Deep Water Processes and Facies, Vol. 15 (ed. D.
A. V. Stow and D. J. W. Piper), pp. 497-510.

Anderson T. F. and Pratt L. M. (1995) Isotopic evidence for the origin of organic sulfur and elemental sulfur in marine
sediments. In Geochemical transformations of sedimentary sulfur, (ed. M. A. Vairavamurthy and M. A. A.
Schoonen), pp. 378-396. American Geochemical Society, Vol. 612.

Arvidson R. S. and Mackenzie F. T. (1999) The dolomite problem: control of precipitation kinetics by temperature and
saturation state. American Journal of Science 299, 257-288.

Backhaus K., Erichson B., Plinke W., and Weiber R. (1996) Multivariate Analysenmethoden. Springer, Berlin, 416 p.

Baker P. A. and Kastner M. (1981) Constraints on the formation of sedimentary dolomites. Science 213, 214-216.

Bathurst R. G. C. (1975) Carbonate sediments and their diagenesis. Elsevier, Amsterdam, 658 pp.

Bender F. (1981) Angewandte Geowissenschaften, I. Enke, Stuttgart, 628 pp.

Berger W. H. (1967) Foraminiferal ooze: Solution at depths. Science 156, 383-385.

Berner R. A. (1970) Sedimentary pyrite formation. American Journal of Science 268, 1-23.

Berner R. A. (1984) Sedimentary pyrite formation: An update. Geochimica et Cosmochimica Acta 48, 605-615.

Biscaye P. E. (1965) Mineralogy and sedimentation of recent deep-sea clay in the Atlantic ocean and adjacent seas and
oceans. Geological Society of America Bulletin 76, 803-832.

Bishop J. K. B. (1988) The barite-opale-organic carbon association in oceanic particulate matter. Nature 332, 341-343.

Bosch H.-J., Sinninghe Damsté J. S., and De Leeuw J. W. (1998) Molecular paleontology of eastern Mediterranean
sapropels: evidence for photic zone euxinia. In Proc. ODP, Sci. Res., Vol. 160 (ed. A. H. F. Robertson, K.-C.
Emeis, C. Richter, and A. Camerlenghi), pp. 285-296. College Station, TX (Ocean Drilling Program).

Bostrom K., Joensuu O., Moore C., Bostrom B., Dalziel M., and Horowitz A. (1973) Geochemistry of barium in pelagic
sediments. Lithos 6, 159-174.

Bouloubassi I., Rullkdtter J., and Meyers P. A. (1999) Origin and transformation of organic matter in Pliocene-
Pleistocene Mediterranean sapropels: organic geochemical evidence reviewed. Marine Geology 153, 177-197.

Brown K. M. (1990) The nature and hydrogeologic significance of mud diapirs and diatremes for accretionary systems.
Journal of Geophysical Research 95(B6), 8969-8982.

Brumsack H.-J. and Gieskes J. M. (1993) Interstitial water trace-metal chemistry of laminated sediments from the Gulf
of California, Mexico. Marine Chemistry 14, 89-106.

Butlin K. R. and Postgate J. R. (1952) The microbiological formation of sulfur in the Cyrenaikan Lakes. In Biology of
deserts (ed. Cloudsley-Thompson, J. L.), Institute of Biology, London.

Calvert S. E. and Fontugne M. R. (2001) On the late Pleistocene-Holocene sapropel record of climatic and
oceanographic variability in the eastern Mediterranean. Paleoceanography 16(1), 78-94.

Calvert S. E., Nielsen B., and Fontugne M. R. (1992) Evidence from nitrogen isotope ratios for enhanced productivity
during formation of eastern Mediterranean sapropels. Nature 359, 223-225.

Calvert S. E. and Pedersen T. F. (1993) Geochemistry of recent oxic and anoxic marine sediments: Implications for the
geological record. Marine Geology 113, 67-88.

Camerlenghi A. (1990) Anoxic basins of the eastern Mediterranean: Geologic framework. Marine Chemistry 31, 1-19.

Camerlenghi A. and Cita M. B. (1987) Setting and tectonic evolution of some eastern Mediterranean deep-sea basins.
Marine Geology 75, 31-55.

Camerlenghi A., Cita M. B., Hieke W., and Ricchiuto T. S. (1992) Geological evidence for mud diapirism on the
Mediterranean Ridge accretionary complex. Earth and Plantetary Science Letters 109, 493-504.

Canfield D. E. and Raiswell R. (1991) Carbonate precipitation and dissolution. In Taphonomy: Releasing the Data
Locked in the Fossil Record, Vol. 9 (ed. P. A. Allison and D. E. G. Briggs), pp. 411-453. Plenum Press.
Canfield D. E., Raiswell R., Westrich J. T., Reaves C. M., and Berner R. A. (1986) The use of chromium reduction in

the analysis of reduced inorganic sulfur in sediments and shales. Chemical Geology 54, 149-155.

Canfield D. E. and Thamdrup B. (1994) The production of 34S-depleted Sulfide during bacterial disproportionation of
elemental sulfur. Science 266, 1973-1975.

Canfield D. E. and Thamdrup B. (1996) Fate of elemental sulfur in an intertidal sediment. FEMS Microbiology Ecology
19, 95-103.

87



Chambers L. A. and Trudinger P. A. (1979) Microbiological fractionation of Stable Sulfur Isotopes: A Review and
Critique. Geomicrobiology Journal. 1,249-293.

Chester R. (1990) Marine Geochemistry. Chapman and Hall, London, 697 pp.

Chester R. and Hughes M. J. (1967) A chemical technique for the separation of ferromanganese minerals, carbonate
minerals and adsorbed trace elements from pelagic sediments. Chemical Geology 2, 249-262.

Cita M. B. (1991) Anoxic basins of the eastern Mediterranean: an overview. Palaeoceanography 6, 133-141.

Cita M. B., Camerlenghi A., Erba E., McCoy F. W., Castradori D., Cazzani A., Guasti G., Giambastiani M., Lucchi R.,
Nolli V., Pezzi G., Redaelli M., Rizzi E., Torricelli S., and Violanti D. (1989) Discovery of mud diapirism in
the Mediterranean Ridge: a preliminary report. Bollettino della Societa Geologica Italiana. 108, 537-543.

Comas M. C., Zahn R., and Klaus A. (1996) Proc. ODP Init. Res. 161, pp. 1023. Ocean Drilling Program, College
Station, TX.

Corselli C. and Aghib F. S. (1987) Brine formation and gypsum precipitation in the Bannock Basin, eastern
Mediterranean. Marine Geology 75, 185-199.

Corselli C., Basso D., De Lange G. J., and Thomson J. (1996) Mediterranean ridge accretionary complex yields rich
surprises. EOS 77(24), 227.

Corselli C., Della Vedova B., Camerlenghi A., De Lange G. J., and Westbrook G. K. (1998) Emission of warm fluids
and high temperature in the Urania-Basin: observations from 1993 to 1998. Extreme Marine Environments.
Workshop Report, GEOMAR, Kiel, Germany.

Cramp A. and O’Sullivan G. (1999) Neogene sapropels in the Mediterranean: a review. Marine Geology 153, 11-28.

Cronan D. S., Varnavas S. P., and Perissoratis C. (1995) Hydrothermal sedimentation in the caldera of Santorini,
Hellenic volcanic arc. Terra Nova 7(2), 289-293.

Dannenberg S., Kroder M., Dilling W., and Cypionka H. (1992) Oxidation of H2, organic compounds and inorganic
sulfur compounds coupled to reduction of O2 or nitrate by sulfide-reducing bacteria. Archives of Microbiology.
158, 93-99.

De Capitani L. and Cita M. B. (1996) The "Marker-bed" of the Mediterranean Ridge diapiric belt: geochemical
characteristics. Marine Geology 132, 215-225.

De Lange G. J., Middelburg J. J., Van der Weijden C. H., Catalano G., Luther G. W. L., Hydes D. J., Woittiez J. R. W.,
and Klinkhammer G. P. (1990) Composition of anoxic hypersaline brines in the Tyro and Bannock Basins,
eastern Mediterranean. Marine Chemistry 31, 63-88.

De Lange G. J., Van Santvoort P. J. M., Langereis C., Thomson J., Corselli C., Michard A., Rossignol-Strick M.,
Paterne M., and Anastasakis G. (1999) Palaeo-environmental variations in eastern Mediterranean sediments: a
multidisciplinary approach in a prehistoric setting. Progress in Oceanography 44, 369-386.

De Rijk S., Hayes A., and Rohling E. J. (1999) Eastern Mediterranean sapropel S-1 interruption: an expression of the
onset of climatic deterioration around 7 ka BP. Marine Geology 153, 337-343.

Dean W. E., Leinen M., and Stow D. A. V. (1985) Classification of deep-sea fine-grained sediments. Journal of
Sedimentary Petrology 55, 250-256.

Degens E. T. and Ross D. A. (1969) Hot brines and recent heavy metal deposits in the Red Sea. Springer, Berlin, 600
pp.

Dehairs F., Lambert C. E., Chesselet R., and Risler N. (1987) The biological production of marine suspended barite and
the barium cycle in the western Mediterranean Sea. Biogeochemistry 4, 19-139.

Dominik J. and Stoffers P. (1978) The influence of late Quaternary stagnations on clay sedimentation in the Eastern
Mediterranean Sea. Geologische Rundschau 68, 302-317.

Drever J. L. (1988) The Geochemistry of Natural Waters. Prentice-Hall, New Jersey, 437 pp.

Dymond J., Suess E., and Lyle M. (1992) Barium in deep-sea sediment: A geochemical proxy for paleoproductivity.
Paleoceanography 7, 163-181.

Elderfield H. (1970) Chromium speciation in sea water. Earth and Planetary Science Letters 9, 10-16.

Emeis K.-C. and Sakamoto T. (1998) The sapropel theme of Leg 160. In Proc. ODP, Sci. Results, Vol. 160 (ed. A. H. F.
Robertson, K.-C. Emeis, C. Richter, and A. Camerlenghi), pp. 29-36. College Station, TX (Ocean Drilling
Program).

Emeis K.-C., Camerlenghi A., McKenzie J. A., Rio D., and Sprovieri R. (1991) The occurrence and significance of
Pleistocene and Upper Pliocene sapropels in the Tyrrhenian Sea. Marine Geology 100, 155-182.

Emeis K.-C., Sakamoto T., Wehausen R., and Brumsack H.-J. (2000) The sapropel record of the eastern Mediterranean
Sea - results of Ocean Drilling Program Leg 160. Palaeogeography, Palaeoclimatology, Palaeoecology 158,
371-395.

Emerson S., Cranston R. E., and Liss P. S. (1979) Redox species in a reduced fjord: equilibrium and kinetic
considerations. Deep-Sea Research 26A, 859-878.

Emerson S. R. and Huested S. S. (1991) Ocean anoxia and the concentrations of molybdenum and vanadium in
seawater. Marine Chemistry 34, 177-196.

Emiliani C. (1955) Pleistocene temperatures. The Journal of Geology 63(6), 539-578.

Fontugne M., Amold M., Labeyrie L., Paterne M., Calvert S. E., and Duplessy J.-C. (1994) Paleoenvironment, sapropel
chronology and Nile River discharge during the last 20.000 years as indicated by deep-sea sediment records in
the eastern Mediterranean. In Late Quarternary Chronology and Paleoclimates of the eastern Mediterranean
(ed. O. Bar-Yosef and R. S. Kra), pp. 75-88.

88



Friedman G. M. (1991) Messinian (Miocene) evaporites of the Mediterranean basin: a new approach to an old
bandwagon. Carbonates and Evaporites 6(2), 169-176.

Fritz P. and Smith D. G. W. (1970) The isotopic composition of secondary dolomites. Geochimica et Cosmochimica
Acta 34, 1161-1173.

Fry B., Gest H., and Hayes J. M. (1984) Isotope effects associated with the anaerobic oxidation of sulfide by the purple
photosynthetic bacterium, chromatium vinosum. FEMS Microbiology Letters 22, 283-287.

Fry B., Ruff W., Gest H., and Hayes J. M. (1988) Sulfur isotope effects associated with oxidation of sulfide by O2 in
aqueous solution. Chemical Geology 73, 205-210.

Fusi N., De Larderel G. A., Borello A., Amelio O., Castradori D., Negri A., Rimoldi B., Sanvoisin R., Tarbini P., and
Cita M. B. (1996) Marine geology of the Medriff Corridor, Mediterranean Ridge. The Island Arc 5, 420-439.

Fusi N. and Kenyon N. H. (1996) Distribution of mud diapirism and other geological structures from long-range side
scan sonar (GLORIA) data, in the Eastern Mediterranean Sea. Marine Geology 132, 21-38.

Garcia Del Cura M. A., Calvo J. P., Ordonez S., Jones B. F., and Canaveras J. C. (2001) Petrographic and geochemical
evidence for the formation of primary, bacterially induced lacustrine dolomite: La Rhoda 'white earth'
(Pliocene, central Spain). Sedimentology 48, 897-915.

Genthon P. and Souriau M. (1987) New constraints on Aegean subduction from Seasat altimetry. Journal of
Geophysical Research 92, 619-632.

Gill R. C. O. (1993) Chemische Grundlagen der Geowissenschaften. Enke, Stuttgart, 294 pp.

Goldhaber M. B. and Kaplan I. R. (1974) The sulfur cycle. In The Sea, Vol. 5 (ed. E. D. Goldberg), pp. 569-655. Wiley.

Grasshoff K., Ehrhard M., and Kremling K. (1983) Methods of Seawater Analysis. Verlag Chemie, Weinheim, 419 pp.

Halbach P., Kuhn T., Hiibner A., and Brandt J. (1998) Entwicklung, Bau und Tiefseetest der Hydro-Bottom-Station
(HBS) zur Beprobung und Untersuchung der bodennahen Vermischungszone von marinen Fluidaustritten.
Technischer Report, Freie Universitdt Berlin, Fachrichtung Rohstoff- und Umweltgeologie, 81 pp.

Halbach P., Kuhn T., Sommer-von Jarmerstedt C., Hiibner A., Gocke K., Siiling J., Hoffmann H., and Klingbeil M.
(1997) Wissenschaftlich-technische Tiefsee-Erprobung der Hydro-Bottom-Station (HBS) mit FS Le Suroit im
Mittelmeer. Technischer Report, Freie Universitéit Berlin, Fachrichtung Rohstoff- und Umweltgeologie, 50 pp.

Halbach P. and Puteanus D. (1988) Geochemical trends of different genetic types of nodules and crusts. In The
manganese nodule belt of the Pacific ocean (ed. P. Halbach, G. Friedrich, and U. Von Stackelberg), pp. 61-69.
Enke.

Hem J. D., Lind C. J., and Roberson C. E. (1989) Coprecipitation and redox reactions of manganese oxides with copper
and nickel. Geochimica et Cosmochimca Acta 53, 2811-2822.

Henneke E., Luther III G. W., De Lange G. J., and Hoefs J. (1997) Sulfur speciation in anoxic hypersaline sediments
form the eastern Mediterranean Sea. Geochimica et Cosmochimica Acta 61(2), 307-321.

Higgs N. C., Thomson J., Wilson T. R. S., and Croudace I. W. (1994) Modification and complete removal of eastern
Mediterranean sapropels by postdepositional oxidation. Geology 22, 423-426.

Hilgen F. J. (1991) Astronomical calibration of Gauss to Matuyama sapropels in the Mediterranean and implication for
the geomagnetic polarity timescale. Earth and Planetary Science Letters 104, 226-244.

Hoefs J. (1997) Stable Isotope Geochemistry. Springer, Berlin, 201 pp.

Hsii K. J. and Cita M. B. (1973) The origin of the Mediterranean evaporites. In /nit. Repts. DSDP, Vol. 13 (ed. W. B. F.
Ryan and K. J. Hsii), 1203-1231. US Government Printing Office.

Hsii K. J., Montadert, C. et al. (1978) Init. Repts. DSDP, Vol. 42/1. US Government Printing Office.

Huckriede H. and Meischner D. (1996) Origin and environment of manganese-rich sediments within black-shale basins.
Geochimica et Cosmochimica Acta 60(1399-1413).

Huerta-Diaz M. A. and Morse J. W. (1992) The pyritization of trace metals in anoxic marine sediments. Geochimica
Cosmochimica Acta 56, 2681-2702.

Jasmund K. and Lagaly G. (1993) Tone und Tonminerale, pp. 490. Steinkopff.

Jorgensen B. B. (1977) Bacterial sulphate reduction within reduced microenvironments of oxidised marine sediments.
Marine Biology 41, 7-17.

Jorgensen B. B. (1990) A thiosulfate shunt in the sulfur cycle of marine sediments. Science 249, 152-154.

Jung M., Ilmberger J., Mangini A., and Emeis K.-C. (1997) Why some Mediterranean sapropels survived burd-down
(and others did not). Marine Geology 141, 51-60.

Kaplan I. R. and Rittenberg S. C. (1964) Microbiological fractionation of sulfur isotopes. The Journal of General
Microbiology 34, 195-212.

Karisiddaiah S. M. (2000) Diverse methane concentrations in anoxic brines and underlying sediments, eastern
Mediterranean Sea. Deep-Sea Research 47, 1999-2008.

Kidd R. B., Cita M. B., and Ryan W. B. F. (1978) Stratigraphy of eastern Mediterranean sapropel sequences recovered
during DSDP Leg 42A and their paleoenvironmental significance. In Init. Repts. DSDP, Vol. 42A (ed. K. J.
Hsii and L. Montadert), pp. 421-443.

Koschinsky A. (1994) Geochemische Krustenprofile und sequentielle Laugungsversuche an Manganerzkrusten aus dem
Zentralpazifik zur Klarung von Genese und Elementassoziation. Dissertation, Berliner Geowissenschaftliche
Abhandlungen, A158, FU Berlin, 192 pp.

Koschinsky A. and Halbach P. (1995) Sequencial leaching of marine ferromanganese precipitates: Genetic implications.
Geochimica et Cosmochimica Acta 59, 5113-5132.

&9



Kretz R. (1982) A model for the distribution of trace elements between calcite and dolomite. Geochimica et
Cosmochimica Acta 46, 1979-1981.

Krumgalz B. (1980) Salt effect on the pH of hypersaline solutions. In Hypersaline Brines and Evaporitic Environments
(ed. A. Nissenbaum), pp. 73-83. Elsevier.

Lallemant S., Truffert C., Jolivet N., Henry P., Chamot-Rooke N., and De Voogd B. (1994) Spatial transition from
compression to extension in the Western Mediterranean Ridge accretionary complex. Tectonophysics 234, 33-
52.

Last L. S. (1990) Lacustrine dolomite - an overview of modern, Holocene, and Pleistocene occurrences. Earth Science
Reviews 27, 221-263.

Le Meur D., Lallemant S. J., Chamot-Rooke N., Nouze P. G. H., and Foucher J. P. (1997) The Mediterranean Ridge
cleft basin: a consequence of the Africa/Aegean collision and the lateral escape of the accretionary prism?
Marine Geology.

Le Pichon X., Henry P., and Lallemant S. (1993) Accretion and erosion in subduction zones: The role of fluids. Annual
Review of Earth and Planetary Science 21, 307-331.

Lippmann F. (1973) Sedimentary Carbonate Minerals. Springer, Berlin, 228 pp.

Lourens L. J., Antonarakou A., Hilgen F. J., Van Hoof A. A. M., Vergnaud-Grazzini C., and Zachariasse W. J. (1996)
Evaluation of the Plio-Pleistocene astronomical timescale. Paleoceanography 11(4), 391-413.

Lumsden D. N. (1979) Discrepancy between thin-section and X-ray estimates of dolomite in limestone. Journal of
Sedimentary Petrology 49(2), 429-436.

Lumsden D. N. (1988) Characteristics of deep-marine dolomite. Journal of Sedimentary Petrology 58(6), 1023-1031.

Luther IIT G. W., Catalano G., De Lange G. J., and Woittiez J. R. W. (1990) Reduced sulfur in the hypersaline anoxic
basins of the Mediterranean Sea. Marine Chemistry 31, 137-152.

Lyons T. W. (1997) Sulfur isotopic trends and pathways of iron sulfide formation in upper Holocene sediments of the
anoxic Black Sea. Geochimica et Cosmochimica Acta 61(16), 3367-3382.

Mangini A., Eisenhauer A., and Walter P. (1991) A spike of CO2 in the atmosphere at glacial-interglacial boundaries
induced by rapid deposition of manganese in the ocean. Tellus 43B, 97-105.

Martin J. H., Knauer G. A., Karl D. M., and Broenkow W. W. (1987) VERTEX: carbon cycling in the northeast Pacific.
Deep-Sea Research 34, 267-285.

Martinez-Ruiz F., Kastner M., Paytan A., Ortega-Huertas M., and Bernasconi S. M. (2000) Geochemical evidence for
enhanced productivity during S1 sapropel deposition in the Eastern Mediterranean. Paleoceanography 15(2),
200-209.

Martinson D. G., Pisias N. G., Hays J. D., Imbrie J., Moore T. C., and Shackleton N. J. (1987) Age dating and the
orbital theory of the Ice Ages: Development of a high-resolution 0 - 300.000-year chronostratigraphy.
Quarternary Research 27, 1-29.

Matthews A. and Katz A. (1977) Oxygen isotope fractionation during dolomitization of calcium carbonate. Geochimica
et Cosmochimica Acta 41, 1431-1438.

McKenzie J. A. (1991) The dolomite problem: An outstanding controversy. In Controversies in Modern Geology (ed.
D. W. Miiller, J. A. McKenzie, and H. Weissert), pp. 35-54. Academic Press.

McMurtry G. M., Veeh H. H., and Moser C. (1981) Sediment accumulation rate patterns on the northwest Nazca plate.
Geological Society of America Memoir, 211-249.

MEDRIFF C. (1995) Three brine lakes discovered in the seafloor of the Eastern Mediterranean. EOS 76(33), 313.

Mercone D., Thomson J., Abu-Zied R. H., Croudace I. W., and Rohling E. J. (2001) High-resolution geochemical and
micropalacontological profiling of the most recent eastern Mediterranean sapropel. Marine Geology 177, 25-
44,

Mercone D., Thomson J., Croudace I. W., Siani G., Paterne M., and Troelstra S. (2000) Duration of S-1, the most recent
sapropel in the eastern Mediterranean Sea, as indicated by accelerator mass spectrometry radiocarbon and
geochemical evidence. Paleoceanography 15(3), 336-347.

Milankovich M. (1930) Mathematische Klimalehre und astronomische Theorie der Klimaschwankungen. In Handbuch
der Klimatologie 1 (A) (ed. W. Koppen and R. Geiger), pp. 176. Borntracger.

Milliman J. D. and Miiller J. (1973) Precipitation and lithification of magnesian calcite in the deep-sea sediments of the
eastern Mediterranean Sea. Sedimentology 20, 29-45.

Morrow D. W. (1982) Dolomites - Chemistry and precipitation. Geoscience Canada 9(1), 5-13.

Morse J. W. and Luther IIT G. W. (1999) Chemical influences on trace metal-sulfide interactions in anoxic sediments.
Geochimica et Cosmochimica Acta 63, 3373-3378.

Morse J. W. and Mackenzie F. T. (1990) Geochemistry of sedimentary carbonates. Elsevier, Amsterdam, 707 pp.

Murat A. and Got H. (1987) Middle and Late Quaternary depositional sequences and cycles in the eastern
Mediterranean. Sedimentology 34, 885-899.

Murray J. W. and Dillard J. G. (1979) The oxidation of cobalt(Il) adsorbed on manganese dioxide. Geochimica et
Cosmochimica Acta 43, 781-787.

Nadeau M.-J., Schleicher M., Grootes P. M., Erlenkeuser H., Gottdang G., Mous D. J. W., Sarntheim M., and
Willkomm H. (1997) The Leibniz-Labor AMS facility at the Christian-Albrechts-University, Kiel, Germany.
Nuclear instruments and methods in physics research, B 123, 22-30.

Neev, D. and Emery, K. O. (1967) The Dead Sea. Depositional processes and environments of evaporites. Geological
Survey of Israel Bulletin, 41, 147 pp.

90



Negri A., Capotondi L., and Keller J. (1999) Calcareous nannofossils, planctonic foraminifera and oxygen isotopes in
the Late Quaternary sapropels of the lonian Sea. Marine Geology 157, 89-103.

Nijenhuis I. A., Bosch H.-J., Sinninghe Damsté J. S., Brumsack H.-J., and De Lange G. J. (1999) Organic matter and
trace element rich sapropels and black shales: a geochemical comparison. Earth and Planetary Science Letters
169, 277-290.

Nijenhuis I. A., Brumsack H.-J., and De Lange G. J. (1998) The trace element budget of the eastern Mediterranean
during Pliocene sapropel formation. In Proc. ODP, Sci. Results, Vol. 160 (ed. A. H. F. Robertson, K.-C.
Emeis, C. Richter, and A. Camerlenghi), pp. 199-206. College Station, TX (Ocean Drilling Program).

Nijenhuis I. A., Schenau S. J., Van der Weijden C. H., Hilgen F. J., Lourens L. J., and Zachariasse W. J. (1996) On the
origin of upper Miocene sapropelites: a case study from the Faneromeni section, Crete (Greece).
Paleoceanography 11, 633-645.

Passier H. F., Middelburg J. J., De Lange G. J., and Béttcher M. E. (1997) Pyrite contents, microtextures, and sulphur
isotopes in relation to formation of the youngest eastern Mediterranean sapropel. Geology 25, 519-522.

Passier H. F., Middelburg J. J., Van Os B. J. H,, and De Lange G. J. (1996) Diagenetic pyritisation under eastern
Mediterranean sapropels caused by downward sulphide diffusion. Geochimica et Cosmochimica Acta 60, 751-
763.

Paytan A., Kastner M., and Chavez F. (1996) Glacial to interglacial fluctuations in productivity in the Equatorial Pacific
as indicated by marine barite. Science 274, 1355-1357.

Pees M. (1998) Geochemische Charakterisierung von Sedimenten aus dem anoxischen und hypersalinen Urania
Becken, ostliches Mittelmeer. Diplomarbeit, Christian-Albrechts-Universitit.

Petschick R. (2002) MacDiff 4. http://servermac.geologie.uni-frankfurt.de/MacDiff.html.

Pettine M., Millero F. J., and Passino R. (1994) Reduction of chromium (VI) with hydrogen sulfide in NaCl media.
Marine Chemistry 46, 335-344.

Pflaum, R. Brooks, J., Cox, H., Kennicutt, M. and Sheu, D.-D. 1985 Molecular and isotopic analysis of core gases and
gas hydrates In: Init. Repts. DSDP, Vol. 96 (ed. Bouma, A., Coleman, J, Meyer, A. et al.), 781-784. US
Government Printing Office.

Piper D. Z. (1994) Seawater as the source of minor elements in black shales, phosphorites and other sedimentary rocks.
Chemical Geology 114, 95-114.

Prell W. L., Imbrie J., Martinson D. G., Morley J. J., Pisias N. G., Shackleton N. J., and Streeter H. F. (1986) Graphic
correlation of oxygen isotope stratigraphy application to the Late Quaternary. Paleoceanography 1(2), 137-
162.

Price F. T. and Shieh Y. N. (1979) Fractionation of sulfur isotopes during laboratory synthesis of pyrite at low
temperatures. Chemical Geology 27, 245-253.

Pruysers P. A., De Lange G. J., and Middelburg J. J. (1991) Geochemistry of eastern Mediterranean sediments: Primary
sediment composition and diagenetic alterations. Marine Geology 100, 137-154.

Pruysers P. A., De Lange G. J., Middelburg J. J., and Hydes D. J. (1993) The diagenetic formation of metal-rich layers
in sapropel containing sediments in the eastern Mediterranean. Geochimica et Cosmochimica Acta 57, 527-
536.

Purser B. H., Tucker M. E., and Zenger D. H. (1994) Dolomites. A volume in honour of Dolomieu, International
Association of Sedimentologists, Vol. 21, Blackwell Scientific Publications, Oxford, 451 pp.

Pyzik A. J. and Sommer S. E. (1981) Sedimentary iron monosulfides: kinetics and mechanism of formation.
Geochimica et Cosmochimica Acta 45, 687-698.

Raiswell R., Canfield D. E., and Berner R. A. (1994) A comparison of iron extraction methods for the determination of
degree of pyritisation and the recognition of iron-llimited pyrite formation. Chemical Geology 111, 101-110.

Rickard, D. T. 1997 Kinetics of pyrite formation by the H2S oxidation of iron(II) monosulfide in aqueous solutions
between 25°C and 125°C: the rate equation Geochimica et Cosmochimica Acta 61, 115-134

Rio D., Raffi I, and Villa G. (1990) Pliocene-Pleistocene calcareous nannofossil distribution patterns in the western
Mediterranean. In Proc. ODP, Sci. Res., Vol. 107 (ed. K. Kastens, Mascle, J., et al.), pp. 513-530. College
Station, TX (Ocean Drilling Program).

Robertson, A. H. F., Emeis, K.-C., Richter, C. and Camerlenghi, A. (Eds.) 1998 Proc. ODP, Sci. Results, 160, College
Station, TX (Ocean Drilling Program).

Rohling E. J. (1997) Review and new aspects concerning the formation of eastern Mediterranean sapropels. Marine
Geology 122, 1-28

Rohling E. J., Jorissen F. J., and De Stigter H. C. (1997) 200 year interruption of Holocene sapropel formation in the
Adriatic Sea. Journal of Micropaleontology 16, 97-108.

Romero O. E., Lange C. B., Fischer G., Treppke U. F., and Wefer G. (1999) Variability in export production
documented by downward fluxes and species composition of marine planktic diatoms: Observations from the
tropical and equatorial Atlantic. In Use of proxies in paleoceanography: Example from the south Atlantic (ed.
G. Fischer and G. Wefer), pp. 365-392. Springer.

Rossignol-Strick M. (1983) African monsoons, an immediate climate response to orbital insolation. Nature 304, 46-49.

Rossignol-Strick M. (1985) Mediterranean Quaternary sapropels, an immediate response of the African Monsoon to
variation in insolation. Palaeogeography, Palaeoclimatology, Palaeoecology 49, 237-263.

91



Sakamoto T., Janecek T., and Emeis K.-C. (1998) Continuous sedimentary sequences from the eastern Mediterranean
Sea: Composite depth sections. In Proc. ODP, Sci. Res., Vol. 160 (ed. A. H. F. Robertson, K.-C. Emeis, C.
Richter, and A. Camerlenghi), pp. 37-60. College Station, TX (Ocean Drilling Program).

Sass A. M., Sass H., Coolen M. J. L., Cypionka H., and Overmann J. (2001) Microbial communities in the chemocline
of a hypersaline deep-sea basin (Urania basin, Mediterranean Sea). Applied and Environmental Microbiology
67, 5392-5402.

Sass E. and Ben-Yaakov S. (1977) The carbonate system in hypersaline solutions: Dead Sea brines. Marine Chemistry
5, 183-199.

Schenau S. J., Antonarakou A., Hilgen F. J., Lourens L. J., Nijenhuis I. A., Van der Weijden C. H., and Zachariasse W.
J. (1999) Organic-rich layers in the Metochia section (Gavdos, Greece): evidence for a single mechanism fo
sapropel formation during the last 10 My. Marine Geology 153, 117-135.

Schneider R. R., Schulz H. D., and Hensen C. (2000) Marine Carbonates: Their Formation and Destruction. In Marine
Geochemistry (ed. H. D. Schulz and M. Zabel), pp. 283-308. Springer.

Shokes R. F., Trabant P. K., and Presley B. J. (1977) Anoxic, hypersaline basin in the northern Gulf of Mexico. Science
196, 1443-1446.

Sofer Z. and Gat J. R. (1975) The isotope composition of evaporating brines: effect of the isotopic activity ratio in
saline solutions. Earth and Planetary Science Letters 26, 179-186.

Sonnenfeld P. (1984) Brines and evaporites. Academic Press, Orlando, 613 pp.

Stanley, D. J. and Wezel, F. C. (1985) Geological evolution of the Mediterranean Basin. Springer, Berlin, 589 pp.

Stenni B. and Longinelli A. (1990) Stable isotope study of water, gypsum and carbonate samples from the Bannock and
Tyro Basins, eastern Mediterranean. Marine Geology 31, 123-135.

Stuiver M. and Polach H. A. (1977) Discussion: Reporting of 14C data. Radiocarbon 19, 355-363.

Suess E., Bohrmann G., Von Huene R., Linke P., Wallmann K., Lammers S., Sahling H., Winckler G., Lutz R. A., and
Orange D. (1998) Fluid venting in the eastern Aleutian subduction zone. Journal of Geophysical Research 103
(B2), 2597-2614.

Ten Haven H. L., De Leeuw J. W., Schenk P. A., and Klaver G. T. (1987) Geochemistry of Mediterranean sediments.
Bromine/organic carbon and uranium/organic carbon ratios as indicators for different source of input and post-
depositional oxidation, respectively. Organic Geochemistry 13, 255-261.

Ten Haven L. H., De Lange G. J., and Klaver G. T. (1985) The chemical composition and origin of the Tyro Brine,
eastern Mediterranean, a tentative model. Marine Geology 64, 337-342.

Thomson J., Higgs N. C., Croudace I. W., Colley S., and Hydes D. J. (1993) Redox zonation of elements at an
oxic/post-oxic boundary in deep-sea sediments. Geochimica et Cosmochimica Acta 57, 579-595.

Thomson J., Higgs N. C., Wilson T. R. S., Croudace I. W., De Lange G. J., and Van Santvoort P. J. M. (1995)
Redistribution and geochemical behaviour of redox-sensitive elements around S1, the most recent eastern
Mediterranean sapropel. Geochimica et Cosmochimica Acta 59(17), 3487-3501.

Thomson J., Mercone D., De Lange G. J., and Van Santvoort P. J. M. (1999) Review of recent advances in the
interpretation of eastern Mediterranean sapropel S1 from geochemical evidence. Marine Geology 153, 77-89.

Tucker M. E. (1988) Techniques in Sedimentology, Blackwell Scientific Publications, Oxford, 394 pp.

Tucker M. E. and Wright V. P. (1990) Carbonate Sedimentology. Blackwell Scientific Publications, Oxford, 482 pp.

Usdowski E. (1973) Das geochemische Verhalten des Strontiums bei der Diagenese von Ca-Karbonat- und Ca-Sulfat
Mineralen. Contributions to Mineralogy and Petrology 38, 177-195.

Valentine D. L. and Reeburgh W. S. 2000 New perspectives on anaerobic methane oxidation Environmental
Microbiology 2(5), 477-484

Van Damm K. L., Edmond J. M., Measures C. 1., and Grant B. (1985) Chemistry of submarine hydrothermal solutions
at Guaymas Basin, Gulf of California. Geochimica et Cosmochimica Acta 49, 2221-2237.

Van Os B. J. H., Lourens L. J., Hilgen F. J., and De Lange G. J. (1994) The formation of Pliocene sapropels and
carbonate cycles in the Mediterranean: Diagenesis, dilution, and productivity. Paleoceanography 9(4), 601-
617.

Van Os B. J. H., Middelburg J. J., and De Lange G. J. (1991) Possible diagenetic mobilisation of barium in sapropelic
sediment from the eastern Mediterranean. Marine Geology 100, 125-136.

Van Santvoort P. J. M., De Lange G. J., Langereis C. G., Dekkers M. J., and Paterne M. (1997) Geochemical and
paleomagnetic evidence for the occurrence of "missing" sapropels in eastern Mediterranean sediments.
Paleoceanography 12(6), 773-786.

Van Santvoort P. J. M., De Lange G. J., Thomson J., Cussen H., Wilson T. R. S., Krom M. D., and Stréhle K. (1996)
Active post-depositional oxidation of the most recent sapropel (S1) in sediments of the eastern Mediterranean
Sea. Geochimica et Cosmochimica Acta 60, 4007-4024.

Varnavas S. P. (1989) Submarine hydrothermal metallogenesis associated with the collision of two plates: The Southern
Aegean Sea region. Geochimica et Cosmochimica Acta 53, 1-15.

Varnavas S. P., Papaioannou J., and Catani J. (1988) A hydrothermal manganese deposit from the Eratosthenes
seamount, eastern Mediterranean Sea. Marine Geology 81, 205-214.

Vasconcelos C. and McKenzie J. A. (1997) Microbial mediation of modern dolomite precipitation and diagenesis under
anoxic conditions (Lagoa Vermelha, Rio de Janeiro, Brazil). Journal of Sedimentary Research 67, 378-390.

92



Vengosh A., De Lange G. J., and Starinsky A. (1998) Boron isotope and geochemical evidence for the origin of Urania
and Bannock brines at the eastern Mediterranean: Effect of water-rock interaction. Geochimica et
Cosmochimica Acta 62, 3221-3228.

Vengosh A. and Starinsky A. (1993) Relics of evaporated sea water in deep basins of the eastern Mediterranean. Marine
Geology 115, 15-19.

Venkatarathnam K., Biscaye P. E., and Ryan W. B. F. (1972) Origin and dispersal of Holocene sediments in the Eastern
Mediterranean Sea. In The Mediterranean Sea: a natural sedimentation laboratory (ed. D. J. Stanley), pp. 455-
469. Dowden, Hutchinson & Rows.

Venkatarathnam K. and Ryan W. B. F. (1971) Dispersal patterns of clay minerals in the sediments of the eastern
Mediterranean Sea. Marine Geology 11, 261-282.

Vergnaud-Grazzini C., Ryan W. B. F., and Cita M. B. (1977) Stable isotope fractionation, climate change and episodic
stagnation in the eastern Mediterranean during the late Quaternary. Marine Micropaleontology 2, 353-370.

Von Huene R. (1997) Mediterranean Ridge structure: results from IMERSE. EOS 78, 157.

Wallmann, K., Suess, E. Westbrook, G. H., Winckler, G., Cita, M.B. and the MEDRIFF Consortium 1997 Salty brines
on the Mediterranean sea floor. Nature 387, 31-32

Wanty R. B. and Goldhaber M. B. (1992) Thermodynamics and kinetics of reactions involving vanadium in natural
systems: Accumulation of vanadium in sedimentary rocks. Geochimica et Cosmochimica Acta 56, 1471-1483.

Warning B. and Brumsack H.-J. (2000) Trace metal signatures of eastern Mediterranean sapropels. Palaeogeography,
Palaeoclimatology, Palaeoecology 158, 293-309.

Warthmann R., Van Lith Y., Vasconcelos C., McKenzie J. A., and Karpoff A. M. (2000) Bacterially induced dolomite
precipitation in anoxic culture experiments. Geology 28(12), 1091-1094.

Wehausen R. and Brumsack H. J. (1998) The formation of Pliocene Mediterranean sapropels: constraints from high-
resolution major and minor element studies. In Proc. ODP, Sci. Res., Vol. 160 (ed. A. H. F. Robertson, K.-C.
Emeis, C. Richter, and A. Camerlenghi), pp. 207-218. College Station, TX (Ocean Drilling Program).

Wehausen R., Schnetger B., Brumsack H.-J., and De Lange G. J. (1999) Determination of major and minor ions in
brines by X-ray fluorescence spectrometry: Comparison with other common analytical methods. X-ray
spectrometry 28, 168-172.

Weldeab S., Emeis K.-C., Hemleben C., Schmiedl G., and Schulz H. (2002) Spatial productivity variations during
formation of sapropel S5 and S6 in the Mediterranean Sea: Evidence from Ba concentration. Palacogeography,
Palaeoclimatology, Palaeoecology in press.

Welling A., Pisias N. G., and Roelfs A. K. (1992) Radiolarian microfauna in the northern California Current System:
indicators of multiple processes controling productivity. In Upwelling systems: evolution since the Miocene,
Vol. 64 (ed. C. P. Summerhayes, W. P. Prell, and K.-C. Emeis), pp. 177-195. Geological Society Special
Publication.

Wilkin R. T. and Barnes H. L. (1997) Formation processes of framboidal pyrite. Geochimica et Cosmochimica Acta
61(2), 323-339.

Williams D. F., Lerche 1., and Full W. E. (1988) Isotope Chronostratigraphy: Theory and Methods. Academic Press,
San Diego, 345 pp.

Wilson T. R. S., Thomson J., Colley S., Hydes D. J., Culkin F., and Sorensen J. (1986) Oxidation fronts in pelagic
sediments: diagenetic formation of metal-rich layers. Science 232, 972-975.

Wilson T. R. S., Thomson J., Colley S., Hydes D. J., Higgs N. C., and Sorensen J. (1985) Early organic diagenesis: the
significance of progressive subsurface oxidation fronts in pelagic sediments. Geochimica et Cosmochimica
Acta 49, 811-822.

Winckler G., Suess E., Wallmann K., De Lange G. J., Westbrook G. K., and Bayer R. (1997) Excess helium and argon
of radiogenic origin in Mediterranean brine basins. Earth and Planetary Science Letters 151, 225-231.

Zheng Y .-F. (1999) Oxygen isotope fractionation in carbonate and sulfate minerals. Geochemical Journal 33, 109-126.

Ziebis W., Bottcher M. E., and Weber A. (1998) Biogeochemistry of the sulfur cycle in the hypersaline anoxic Urania
Basin, Mediterranean. Extreme Marine Environments. Workshop, Kiel, Germany.

Ziebis W., Bottcher M. E., Weber A., Miquel J.-C., Sievert S., and Linke P. (2000) Bacterial sulfate reduction and
sulfur isotope discrimination in the hyersaline and hypersulfidic water column of the Urania Basin
(Mediterranean Sea). Goldschmidt 2000, Conference, Cambridge Publications 5(2), Oxford, GB, 1134.

93



