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• NATURE

High-resolution record of Northern Hemisphere climate extending into the last interglacial
period 147
North Greenland Ice Core Project members
doi:10.1038/nature02805

The ring of life provides evidence for a genome fusion origin of eukaryotes 152
MARIA C. RIVERA AND JAMES A. LAKE
doi:10.1038/nature02848

Implications for hydrologic processes on Mars from extensive bedrock outcrops
throughout Terra Meridiani 156
BRIAN M. HYNEK
doi:10.1038/nature02902

A high-performance cathode for the next generation of solid-oxide fuel cells 170
ZONGPING SHAO AND SOSSINA M. HAILE
doi:10.1038/nature02863

The transition to a sulphidic ocean ~ 1.84 billion years ago 173
SIMON W. POULTON, PHILIP W. FRALICK & DONALD E. CANFIELD
doi:10.1038/nature02912

The Proterozoic aeon (2.5 to 0.54 billion years (Gyr) ago) marks the time between
the largely anoxic world of the Archean (> 2.5 Gyr ago) and the dominantly oxic world of
the Phanerozoic (< 0.54 Gyr ago). The course of ocean chemistry through the
Proterozoic has traditionally been explained by progressive oxygenation of the deep
ocean in response to an increase in atmospheric oxygen around 2.3 Gyr ago. This
postulated rise in the oxygen content of the ocean is in turn thought to have led to the
oxidation of dissolved iron, Fe(II), thus ending the deposition of banded iron formations
(BIF) around 1.8 Gyr ago. An alternative interpretation suggests that the increasing
atmospheric oxygen levels enhanced sulphide weathering on land and the flux of
sulphate to the oceans. This increased rates of sulphate reduction, resulting in Fe(II)
removal in the form of pyrite as the oceans became sulphidic. Here we investigate
sediments from the 1.8-Gyr-old Animikie group, Canada, which were deposited during
the final stages of the main global period of BIF deposition. This allows us to evaluate the
two competing hypotheses for the termination of BIF deposition. We use iron–sulphur–
carbon (Fe–S–C) systematics to demonstrate continued ocean anoxia after the final
global deposition of BIF and show that a transition to sulphidic bottom waters was
ultimately responsible for the termination of BIF deposition. Sulphidic conditions may
have persisted until a second major rise in oxygen between 0.8 to 0.58 Gyr ago, possibly
reducing global rates of primary production and arresting the pace of algal evolution.

• SCIENCE

V Cappuyns, R Swennen, and A Devivier Influence of ripening on pH(stat) leaching
behaviour of heavy metals from dredged sediments. J Environ Monit 1 Sep 2004 6(9): p.
774. http://highwire.stanford.edu/cgi/medline/pmid;15346182
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DH Moon, D Dermatas, and N Menounou Arsenic immobilization by calcium-arsenic
precipitates in lime treated soils. Sci Total Environ 1 Sep 2004 330(1-3): p. 171.
http://highwire.stanford.edu/cgi/medline/pmid;15325167

JM Havenaar Review of: Unnatural Disasters: Case Studies of Human-Induced
Environmental Catastrophes. Environ Health Perspect 1 Sep 2004 112(13): p. A774.
http://highwire.stanford.edu/cgi/medline/pmid;15345367

FN Nnadi and M Fulkerson Assessment of groundwater under direct influence of surface
water. J Environ Sci Health Part A Tox Hazard Subst Environ Eng 1 Aug 2002 37(7): p.
1209. http://highwire.stanford.edu/cgi/medline/pmid;15328687

A Kronimus, J Schwarzbauer, L Dsikowitzky, S Heim, and R Littke Anthropogenic organic
contaminants in sediments of the Lippe river, Germany. Water Res 1 Sep 2004 38(16):
p. 3473. http://highwire.stanford.edu/cgi/medline/pmid;15325173

Tiffany N. Thomas, Terry A. Land, Jim J. DeYoreo, and William H. Casey In Situ Atomic
Force Microscopy Investigation of the {100} Face of KH(2)PO(4) in the Presence of
Fe(III), Al(III), and Cr(III). Langmuir 31 Aug 2004 20(18): p. 7643.
http://highwire.stanford.edu/cgi/medline/pmid;15323514

S McCready, G Spyrakis, CR Greely, GF Birch, and ER Long Toxicity of surficial sediments
from Sydney Harbour and vicinity, Australia. Environ Monit Assess 1 Aug 2004 96(1-3):
p. 53. http://highwire.stanford.edu/cgi/medline/pmid;15327149

M Hayashi Temperature-electrical conductivity relation of water for environmental
monitoring and geophysical data inversion. Environ Monit Assess 1 Aug 2004 96(1-3): p.
119. http://highwire.stanford.edu/cgi/medline/pmid;15327152

M Hayashi Temperature-electrical conductivity relation of water for environmental
monitoring and geophysical data inversion. Environ Monit Assess 1 Aug 2004 96(1-3): p.
119. http://highwire.stanford.edu/cgi/medline/pmid;15327152

U Shankarkumar and B Sridharan HLA DRB1* and DQB1* allelic diversity among nadars:
A primitive South Indian Dravidian caste group. Hum Immunol 1 Aug 2004 65(8): p.
847. http://highwire.stanford.edu/cgi/medline/pmid;15336786

NH Sleep, A Meibom, T Fridriksson, RG Coleman, and DK Bird H2-rich fluids from
serpentinization: Geochemical and biotic implications. Proc Natl Acad Sci U S A 31 Aug
2004 101(35): p. 12818. http://highwire.stanford.edu/cgi/medline/pmid;15326313

AE Malcolm, JA Scales, and BA Van Tiggelen Extracting the Green function from diffuse,
equipartitioned waves. Phys Rev E Stat Nonlin Soft Matter Phys 1 Jul 2004 70(1 Pt 2): p.
015601. http://highwire.stanford.edu/cgi/medline/pmid;15324120

B Wang, B Zheng, C Zhai, G Yu, and X Liu Relationship between fluorine in drinking
water and dental health of residents in some large cities in China. Environ Int 1 Oct 2004
30(8): p. 1067. http://highwire.stanford.edu/cgi/medline/pmid;15337352

JC Duan, B Chen, BX Mai, QS Yang, GY Sheng, and JM Fu [Survey of alkylphenols in
aquatic environment of Zhujiang Delta] Huan Jing Ke Xue 1 May 2004 25(3): p. 48.
http://highwire.stanford.edu/cgi/medline/pmid;15327252

J Li, G Zhang, and SH Qi [Characteristics and seasonal variations and influence factors on
polycyclic aromatic hydrocarbons in Guangzhou city] Huan Jing Ke Xue 1 May 2004
25(3): p. 7. http://highwire.stanford.edu/cgi/medline/pmid;15327244
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SF Wang, XB Feng, GL Qiu, and XW Fu [Comparison of air/soil mercury exchange
between warm and cold season in Hongfeng Reservoir region] Huan Jing Ke Xue 1 Jan
2004 25(1): p. 123. http://highwire.stanford.edu/cgi/medline/pmid;15330437

A Kronimus, J Schwarzbauer, L Dsikowitzky, S Heim, and R Littke Anthropogenic organic
contaminants in sediments of the Lippe river, Germany. Water Res 1 Sep 2004 38(16):
p. 3473. http://highwire.stanford.edu/cgi/medline/pmid;15325173

The influence of sulfur and iron on dissolved arsenic concentrations in the shallow
subsurface under changing redox conditions Peggy A. O'Day, Dimitri Vlassopoulos,
Robert Root, and Nelson Rivera Proc. Natl. Acad. Sci. USA published 8 September 2004,
10.1073/pnas.0402775101 http://www.pnas.org/cgi/content/abstract/0402775101v1?ct

Diagnosis and Initial Management of Nonmalignant Diseases Related to Asbestos Am. J.
Respir. Crit. Care Med. 2004; 170(6): p. 691-715
http://ajrccm.atsjournals.org/cgi/content/full/170/6/691?ct

Effects of Mineral Surfaces on Pyrene Partitioning to Well-Characterized Humic
Substances Jin Hur and Mark A. Schlautman J. Environ. Qual. 2004; 33(5): p. 1733-1742
http://jeq.scijournals.org/cgi/content/abstract/33/5/1733?ct

Water-Soluble and Solid-State Speciation of Phosphorus in Stabilized Sewage Sludge
Xiao-Lan Huang and Moshe Shenker J. Environ. Qual. 2004; 33(5): p. 1895-1903
http://jeq.scijournals.org/cgi/content/abstract/33/5/1895?ct

Interactions of Chlorpyrifos with Colloidal Materials in Aqueous Systems Jigang Wu and
David A. Laird J. Environ. Qual. 2004; 33(5): p. 1765-1770
http://jeq.scijournals.org/cgi/content/abstract/33/5/1765?ct

Seawater Neutralization of Alkaline Bauxite Residue and Implications for Revegetation N.
W. Menzies, I. M. Fulton, and W. J. Morrell J. Environ. Qual. 2004; 33(5): p. 1877-1884
http://jeq.scijournals.org/cgi/content/abstract/33/5/1877?ct

Dissolution of Phosphate in a Phosphorus-Enriched Ultisol as Affected by Microbial
Reduction Kimberly J. Hutchison and Dean Hesterberg J. Environ. Qual. 2004; 33(5): p.
1793-1802 http://jeq.scijournals.org/cgi/content/abstract/33/5/1793?ct

Biological Effects of Wood Ash Application to Forest and Aquatic Ecosystems K. Andreas
Aronsson and Nils G. A. Ekelund J. Environ. Qual. 2004; 33(5): p. 1595-1605
http://jeq.scijournals.org/cgi/content/abstract/33/5/1595?ct

The Evolution of the Upper Mantle beneath the Canary Islands: Information from Trace
Elements and Sr isotope Ratios in Minerals in Mantle Xenoliths ELSE-RAGNHILD
NEUMANN, WILLIAM LINDSEY GRIFFIN, NORMAN J. PEARSON, and SUZANNE YVONNE
O'REILLY J. Petrology published 9 September 2004, 10.1093/petrology/egh063
http://petrology.oupjournals.org/cgi/content/abstract/egh063v1?ct

High-pressure Partial Melting of Mafic Lithologies in the Mantle T. KOGISO, M. M.
HIRSCHMANN, and M. PERTERMANN J. Petrology published 9 September 2004,
10.1093/petrology/egh057
http://petrology.oupjournals.org/cgi/content/abstract/egh057v1?ct
We review experimental phase equilibria associated with partial melting of mafic
lithologies (pyroxenites) at high pressures to reveal systematic relationships between
bulk compositions of pyroxenite and their melting relations. An important aspect of
pyroxenite phase equilibria is the existence of the garnet-pyroxene thermal divide,
defined by the enstatite-Ca-Tschermaks pyroxene-diopside plane in CaO-MgO-Al2O3-
SiO2 projections. This divide appears at pressures above 2 GPa in the natural system
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where garnet and pyroxenes are the principal residual phases in pyroxenites. Bulk
compositions that reside on either side of the divide have distinct phase assemblages
from subsolidus to liquidus and produce distinct types of partial melt ranging from
strongly nepheline-normative to quartz-normative compositions. Solidus and liquidus
locations are little affected by the location of natural pyroxenite compositions relative to
the thermal divide and are instead controlled chiefly by bulk alkali contents and Mg-
numbers. Changes in phase volumes of residual minerals also influence partial melt
compositions. If olivine is absent during partial melting, expansion of the phase volume
of garnet relative to clinopyroxene with increasing pressure produces liquids with high
Ca/Al and low MgO compared with garnet peridotite-derived partial melts.
Keywords: experimental petrology; mantle heterogeneity; partial melting; phase
equilibrium; pyroxenite.

Magma Generation at a Large, Hyperactive Silicic Volcano (Taupo, New Zealand)
Revealed by U-Th and U-Pb Systematics in Zircons B. L. A. CHARLIER, C. J. N. WILSON,
J. B. LOWENSTERN, S. BLAKE, P. W. VAN CALSTEREN, and J. P. DAVIDSON J. Petrology
published 9 September 2004, 10.1093/petrology/egh060
http://petrology.oupjournals.org/cgi/content/abstract/egh060v1?ct

The Solubility of Sulphur in Hydrous Rhyolitic Melts BEATRICE CLEMENTE, BRUNO
SCAILLET, and MICHEL PICHAVANT J. Petrology published 9 September 2004,
10.1093/petrology/egh052
http://petrology.oupjournals.org/cgi/content/abstract/egh052v1?ct
Experiments performed at 2 kbar, in the temperature range 800-1000°C, with fO2
between NNO-2·3 and NNO+2·9 (where NNO is the nickel-nickel oxide buffer), and
varying amounts of sulphur added to hydrous metaluminous rhyolite bulk compositions,
were used to constrain the solubility of sulphur in rhyolite melts. The results show that
fS2 exerts a dominant control on the sulphur solubility in hydrous silicate melts and that,
depending on fO2, a rhyolitic melt can reach sulphur contents close to 1000 ppm at high
fS2. At fO2 below NNO+1, the addition of iron to a sulphur-bearing rhyolite magma
produces massive crystallization of pyrrhotite and does not enhance the sulphur solubility
of the melt. For a given fO2, the melt-sulphur-content increases with fS2. For fixed fO2
and fS2, temperature exerts a positive control on sulphur solubilities, at least for fO2
below NNO+1. The mole fraction of dissolved sulphur exhibits essentially linear
dependence on fH2S at low fO2 and, although the experimental evidence is less clear, on
fSO2 at high fO2. The minimum in sulphur solubility corresponds to the redox range
where both fH2S and fSO2 are approximately equal. A thermodynamic model of sulphur
solubility in hydrous rhyolite melts is derived assuming that total dissolved sulphur
results from the additive effects of H2S and SO2 dissolution reactions. The model
reproduces well the minimum of sulphur solubility at around NNO+1, in addition to the
variation of the sulphide to sulphate ratio with fO2. A simple empirical model of sulphur
solubility in rhyolitic melts is derived, and shows good correspondence between model
and observations for high-silica rhyolites.
Keywords: sulphur; solubility; rhyolite; thermodynamics; fO2; fS2.

A Globin Gene of Ancient Evolutionary Origin in Lower Vertebrates: Evidence for Two
Distinct Globin Families in Animals Anja Roesner, Christine Fuchs, Thomas Hankeln, and
Thorsten Burmester Mol. Biol. Evol. published 8 September 2004,
10.1093/molbev/msh258 http://mbe.oupjournals.org/cgi/content/abstract/msh258v1?ct

Structural and Evolutionary Analyses of the Ty3/gypsy Group of LTR Retrotransposons in
the Genome of Anopheles gambiae Jose Manuel C. Tubio, Horacio Naveira, and Javier
Costas Mol. Biol. Evol. published 8 September 2004, 10.1093/molbev/msh251
http://mbe.oupjournals.org/cgi/content/abstract/msh251v1?ct

Phages and the Evolution of Bacterial Pathogens: from Genomic Rearrangements to
Lysogenic Conversion Harald Brussow, Carlos Canchaya, and Wolf-Dietrich Hardt
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Microbiol.Mol. Biol. Rev. 2004; 68(3): p. 560-602
http://mmbr.asm.org/cgi/content/abstract/68/3/560?ct

The magnetic polarity stratigraphy of the Mauch Chunk Formation, Pennsylvania Neil D.
Opdyke and Victor J. DiVenere Proc. Natl. Acad. Sci. USA published 7 September 2004,
10.1073/pnas.0403786101 http://www.pnas.org/cgi/content/abstract/0403786101v1?ct

BLUE LIGHT STIMULATED LUMINESCENCE IN CALCIUM FLUORIDE, ITS
CHARACTERISTICS AND IMPLICATIONS IN RADIATION DOSIMETRY M. P. Chougaonkar
and B. C. Bhatt Radiat. Prot. Dosimetry published 7 September 2004,
10.1093/rpd/nch398 http://rpd.oupjournals.org/cgi/content/abstract/nch398v1?ct

• IAPC

Geochemistry International

Vol. 42, Suppl. 2, 2004
The supplement is published only in English by MAIK “Nauka / Interperiodica” (Russia).
Geochemistry International ISSN 0016-7029.

Preface

Vilen A. Zharikov p. 159

Thermodynamic Models of Submarine Hydrothermal Systems

D. V. Grichuk p. 159 abstract

Lithology and Mineral Resources

Vol. 39, No. 5, 2004
Simultaneous English language translation of the journal is available from MAIK “Nauka /
Interperiodica” (Russia).
Distributed worldwide by Kluwer Academic/Plenum Publishers. Lithology and Mineral
Resources ISSN 0024-4902.

Problems of Siderite Formation and Iron Ore Epochs:
Communication 1. Types of Siderite-Bearing Iron Ore Deposits
V. N. Kholodov and G. Yu. Butuzova p. 389 abstract
The South Ushkoty Eluvial Kaolin Deposit in the Southeastern Orenburg Region
B. F. Gorbachev, A. F. Sharapov, P. V. Lyadskii, and N. T. Shmel’kov p. 412 abstract
Metacarbonate Rocks (Calciphyres) of the Lapland–Kolvitsa Granulite Belt, Baltic Shield
V. T. Safronov and O. M. Rosen p. 425 abstract
Upper Oligocene Sediments of the Ciscaucasus, Volga–Don, and Mangyshlak Regions
(Central Part of the Eastern Paratethys): Communication 3. Metal Potential
and Formation Conditions of Fish Bone Detritus and Iron Sulfide Deposits
A. S. Stolyarov and E. I. Ivleva p. 437 abstract
The Khubsugul Phosphate-Bearing Basin: New Data and Concepts
A. V. Ilyin p. 454 abstract
Transformation of Hydroxyapatite of Bone Phosphate from the Ocean Bottom during
Fossilization
J. G. Nemliher, G. N. Baturin, T. E. Kallaste, and I. O. Murdmaa p. 468 abstract
Sedimentological Interpretation of the Tonto Group Stratigraphy (Grand Canyon Colorado
River)
G. Berthault p. 480 abstract

Chronicles
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The Seventieth Birthday of A.A. Yaroshevskii p. 485
The Seventieth Birthday of B.G. Polyak p. 486

The people interested in receiving our newsletter through mail, can write to
acfonseca@geobrasil.net or revistadegeologia@yahoo.com.br

***Le persone interessate in ricevere la nostra newsletter tramite e-mail, posso scrivere
ad acfonseca@geobrasil.net ou revistadegeologia@yahoo.com.br..


