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  ‐ 1 ‐  Pyrite passivation by humic acid investigated by inverse liquid chromatography  Acai, P; Sorrenti, E; Gorner, T; Polakovic, M; Kongolo, M; de Donato, P  COLLOIDS AND SURFACES A‐PHYSICOCHEMICAL AND ENGINEERING ASPECTS (2009) 337, 39‐46 



  Abstract: Passivation of pyrite surface by adsorption of humic acids was studied for differently conditioned samples by the method of inverse liquid chromatography. The adsorption of humic acids was almost irreversible and blocked the electrochemical activity of pyrite. In some cases, breakthrough curves had unusual, two-wave shapes which were successfully described with a mathematical model. This model was based on first-order irreversible kinetics of blocking of three kinds of adsorption sites in permanent evolution. (c) 2008 Elsevier B.V. All rights reserved. DOI : 10.1016/j.colsurfa.2008.11.052 



 



  ‐ 2 ‐  A new procedure for separating and measuring radiogenic isotopes (U, Th, Pa, Ra, Sr, Nd, Hf) in ice cores  Aciego, SM; Bourdon, B; Lupker, M; Rickli, J  CHEMICAL GEOLOGY (2009) 266, 203‐213 



  Abstract: A new method for the radiogenic isotope (U-Th-Pa-Ra, Sr, Nd, Ho analysis of the soluble and insoluble components found within ice cores is presented. Melting experiments with rock standards in the presence of EDTA indicate that carbonates, as well as silicates, can be buffered sufficiently to preclude dissolution. The use of EDTA allows adsorbing species, such as Th and Hf, to remain in solution during melting thus fully separating the dust (insoluble) and sea salt (soluble) components of the ice after filtration. A new elemental separation scheme for low sample masses, less than 5 mg solid material, utilizes 4 primary ion exchange columns and two "clean-up" columns to fully isolate U, Th, Pa, Ra, Sr, Nd, and Hf while maintaining high yields. Elution schemes measured for USGS rock standards and a Chinese loess are presented to provide a comparison for variable matrix compositions. Mass spectrometer techniques were modified to measure small aliquots of the standards, equivalent to the amounts found in ice core samples, 10 ng and less. A MC-ICPMS was employed for the measurement of U, Th, Pa, Ra, and Hf; results of the experiments show that with ion yields up to 1%, rock standards have errors for U-234/U-238 of 1%, Th-230/Th-232 of 1.5%, [Ra-228] of 9%, and Hf-176/Hf-171 of 100 ppm. MC-TIMS measurements of Sr and Nd show similar errors for small sample sizes: Sr-87/(86)sr of 50 ppm and Nd-143/Nd-144 of 80 ppm. This new analytical method increases the number of possible tracers measured from a single sample, reducing separation times and sample consumption, as well as providing the addition of a radiometric clock, U-series, to the traditional suite of isotopic tracers, Sr, Nd, and HE (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.chemgeo.2009.06.003 



 



  ‐ 3 ‐  Enhanced Optical Properties of Core/Shell/Shell CdTe/CdS/ZnO Quantum Dots Prepared in Aqueous Solution  Aldeek, F; Balan, L; Medjahdi, G; Roques‐Carmes, T; Malval, JP; Mustin, C; Ghanbaja, J; Schneider, R  JOURNAL OF PHYSICAL CHEMISTRY C (2009) 113, 19458‐19467 



  Abstract: New quantum dots (QDs) were fabricated with a core/shell/shell structure consisting of CdTe core/CdS shell/ZnO shell. Despite the high lattice mismatch between CdS and ZnO, a ZnO shell was successfully introduced by basic hydrolysis of Zn(OAc)(2) at the surface of core/shell CdTe/CdS QDs stabilized by 3-mercaptopropionic acid (MPA). The core/shell/shell CdTe/CdS/ZnO@MPA QDs exhibited a significant redshift of emission peaks (up to 50 nm for greenemitting CdTe/CdS QDs) when the shell grew. By changing the size of the core or the thickness of the ZnO shell, the emission colors of the obtained nanocrystals can be tuned between the green and red regions of the spectrum following an identical procedure. The influence of ZnO shell growth on photoluminescence (PL) quantum yields was found to be more pronounced for CdTe/CdS samples with green or yellow emission for which quantum yields increased up to three times. The epitaxial growth of the ZnO shell was confirmed by X-ray photoclectron spectroscopy and luminescence decay experiments. Because of the passivation 017 Surface defects, a PL lifetime of 33.6 ns was measured for core/shell/shell CdTe/CdS/ZnO QDs prepared with a Zn/Cd ratio of 0.8, while it was only 17.7 ns for core/shell CdTe/CdS QDs. DOI : 10.1021/jp905695f 
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‐ 4 ‐  Oxygen isotopic composition of chondritic interplanetary dust particles: A genetic link between carbonaceous  chondrites and comets  Aleon, J; Engrand, C; Leshin, LA; McKeegan, KD  GEOCHIMICA ET COSMOCHIMICA ACTA (2009) 73, 4558‐4575 



  Abstract: Oxygen isotopes were measured in four chondritic hydrated interplanetary dust particles (IDPs) and five chondritic anhydrous IDPs including two GEMS-rich particles (Glass embedded with metal and sulfides) by a combination of high precision and high lateral resolution ion microprobe techniques. All IDPs have isotopic compositions tightly clustered around that of solar system planetary materials. Hydrated IDPs have mass-fractionated oxygen isotopic compositions similar to those of CI and CM carbonaceous chondrites, consistent with hydration of initially anhydrous protosolar dust. Anhydrous IDPs have small O-16 excesses and depletions similar to those ;of carbonaceous chondrites, the largest O-16 variations being hosted by the two GEMS-rich IDPs. Coarse-grained forsteritic olivine and enstatite in anhydrous IDPs are isotopically similar to their counterparts in comet Wild 2 and in chondrules suggesting a high temperature inner solar system origin. The small variations in the O-16 content of GEMS-rich IDPs suggest that most GEMS either do not preserve a record of interstellar processes or the initial interstellar dust is not O-16-rich as expected by self-shielding models, although a larger dataset is required to verify these conclusions. Together with other chemical and mineralogical indicators, O isotopes show that the parent-bodies of carbonaceous chondrites, of chondritic IDPs, of most Antarctic micrometeorites, and comet Wild 2 belong to a single family of objects of carbonaceous chondrite chemical affinity as distinct from ordinary, enstatite, K- and R-chondrites. Comparison with astronomical observations thus suggests a chemical continuum of objects including main belt and outer solar system asteroids such as C-type, P-type and D-type asteroids, Trojans and Centaurs as well as short-period comets and other Kuiper Belt Objects. (C) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.gca.2009.04.034 



 



  ‐ 5 ‐  Distribution of thermogenic methane in Carboniferous coal seams of the Donets Basin (Ukraine): "Applications  to exploitation of methane and forecast of mining hazards"  Alsaab, D; Elie, M; Izart, A; Sachsenhofer, RF; Privalov, VA; Suarez‐Ruiz, I; Martinez, L; Panova, EA  INTERNATIONAL JOURNAL OF COAL GEOLOGY (2009) 78, 27‐37 



  Abstract: The main purpose of this contribution is to estimate methane production and to define its migration paths and storage in the Donets Basin formations for exploitation of methane and forecast of mining hazards. In order to study methane migration and storage, maps of production calculated by 2D modelling, adsorption capacity of methane in coal, and presentday methane contents were constructed for an altitude of -300 m (close to 500 m depth) in this basin. The results show that three principal factors influenced the methane migration and accumulation in Donets Basin: 1) faults that acted as migration pathways, 2) a replacement of thermogenic methane by endogenic CO2 in the central and SE parts, and 3) the occurrence of magmatic events in some areas in this basin. Finally, in Donbas, the areas with the highest methane potential and the maximum risk of outburst are not the areas with anthracite that produce the highest volume of methane, but areas with volatile bituminous coals where an impermeable cover preserved the accumulated gas until the Cenozoic and where dextral shear belts facilitated its migration. (c) 2008 Elsevier B.V. All rights reserved. DOI : 10.1016/j.coal.2008.09.004 



 



  ‐ 6 ‐  Iron role on mechanical properties of ceramics with clays from Ivory Coast  Andji, JYY; Toure, AA; Kra, G; Jumas, JC; Yvon, J; Blanchart, P  CERAMICS INTERNATIONAL (2009) 35, 571‐577 



  Abstract: Three clays from Gounioube deposits were used for the manufacture of floor tiles. The strength distributions by the Weibull statistical model are interpreted in relation to clay chemical and mineralogical compositions and particularly to the iron role by Mossbauer spectroscopy. With clays without additions, results of mechanical strength of sintered materials show that clays alone are not really suitable for the manufacture of ceramics. But clay calcite mixes (10 wt% of CaCO3) favor a significant increase of mechanical resistance, which are similar to used standards. This behavior is due to the formation of a three-dimensional network of anorthite crystals within the silico-aluminate materials. Beside the anorthite role, the iron oxide content of the clays influences the mechanical strength. With Gounioube clays, it is shown that the increase of iron content in clays causes a decrease of the ceramic strength. This behavior is related to the clay compositions, which contain iron in the form of goethite. During the thermal transformations, part of the iron is involved in both the structural transformations and the densification phenomenon of the silico-aluminate phase. But the most part of iron readily transforms into hematite crystallites, which are embedded within the silico-aluminate. They accentuate the heterogeneous nature of the material and favor the decrease of the mechanical strength. (C) 2008 Elsevier Ltd and Techna Group S.r.l. All rights reserved. DOI : 10.1016/j.ceramint.2008.01.007 
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‐ 7 ‐  Comparing indicators of N status of 50 beech stands (Fagus sylvatica L.) in northeastern France  Andrianarisoa, KS; Zeller, B; Dupouey, JL; Dambrine, E  FOREST ECOLOGY AND MANAGEMENT (2009) 257, 2241‐2253 



  Abstract: We compared different potential indicators of nitrogen (N) availability across 50 beech forests growing on a wide range of soils in northeastern France. Among the 50 sites measured, high elevation acidic soils had the highest potential net N mineralization in the A horizon (PNM0-5cm) while low elevation neutral and calcareous soils had the lowest (PNM0-5cm). We found that (PNM0-5cm) was negatively correlated with soil pH (R-2 = 0.47***) and positively correlated with microbial C/N (R-2 = 0.34***). However, when high elevation sites were excluded from analyses, the relationship between PNM0-5cm and soil pH as well as microbial C/N became weaker (R-2 = 0.23*** for both variables). We found no relationship between PNM0-5cm and organic N concentration, soil C/N, or vegetation-based indices for N availability (Ellenberg N and Ecoplant C/N). Bivariate linear regression analyses showed that 69% of the variability in percent nitrification (%Nitrif) was explained by both soil pH (0-5 cm) and soil C/N. Percent nitrification was strongly correlated with vegetation-based indices for N availability. The Ellenberg N and R (pH index) values together explained 74% of the variation in %Nitrif. No relationship was found between %Nitrif and Soil delta N-15 (natural abundance in N-15). Of the 76 plant species evaluated, the probability of presence of 61 plant species was significantly correlated with %Nitrif while the probability of presence of 27 plant species only was correlated with PNM0-5cm. From these results, we believe that the use of plant community composition or the combination of soil pH and C/N are robust indicators of N availability. (C) 2009 Elsevier B.V. All Fights reserved. DOI : 10.1016/j.foreco.2009.02.037 



 



  ‐ 8 ‐  Proximal and distal styles of pegmatite‐related metasomatic emerald mineralization at Ianapera, southern  Madagascar  Andrianjakavah, PR; Salvi, S; Beziat, D; Rakotondrazafy, M; Giuliani, G  MINERALIUM DEPOSITA (2009) 44, 817‐835 



  Abstract: The Ianapera emerald deposit is located in the Neoproterozoic Vohibory Block of southern Madagascar. The local geology consists of intercalated migmatitic gneissic units and calcareous metasedimentary rocks, containing boudinaged metamorphosed mafic/ultramafic lenses, all intruded by pegmatite veins. These units occur near the hinge of the tightly folded Ianapera antiform, within a few kilometers of the Ampanihy shear zone. Emerald mineralization is hosted by metasomatic phlogopite veins, and bodies developed within the mafic/ultramafic rocks. Based on field and textural relationships, we distinguish proximal and distal styles of mineralization. Proximal mineralization occurs at the contact of pegmatite veins with mafic/ultramafic units; in the distal style, pegmatites are not observed. Three types of emeralds could be distinguished, mainly on the basis of color and mineral zoning. Some of these emeralds have the most Al-depleted and Crrich composition ever recorded. Another characteristic feature to the Ianapera deposit and, to our knowledge, yet unreported, is the association of some emeralds with scapolite in metasomatised mafic rocks. Mineral inclusions are common in most emeralds and include phlogopite, carbonates, barite, K-feldspar, quartz, pyrite, zircon, monazite, bastnaesite, phenakite, plus Fe and Cr oxides. However, feldspar and rare earth element-bearing minerals occur predominantly in proximal emeralds, which also have a more incompatible trace-element signature than distal emeralds. We propose a model related to syn- to post-tectonic magmatic-hydrothermal activity. Pegmatitic bodies intruded units of the Ianapera antiform probably during tectonic relaxation. Exsolution of fluids rich in halogens and incompatible elements from the cooling pegmatites caused hydrothermal metasomatism of Cr-bearing mafic/ultramafic rocks in direct contact with the pegmatites. Local fracturing favored fluid infiltration, permitting the formation of distal mineralization. Emerald composition was controlled by the chemistry of the host rock. The presence of carbonate mineral inclusions in the emeralds and the high F-activity indicated by elevated F-contents in newly formed minerals suggest transport of Be as a fluoride-carbonate complex. It seems likely that beryl formation was triggered by precipitation of F-rich phlogopite, which removed the complexing ligand from the fluid. DOI : 10.1007/s00126-009-0243-5 
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‐ 9 ‐  Evaluation of streamwater composition changes in the Vosges Mountains (NE France): 1955‐2005  Angeli, N; Dambrine, E; Boudot, JP; Nedeltcheva, T; Guerold, F; Tixier, G; Probst, A; Party, JP; Pollier, B; Bourrie,  G  SCIENCE OF THE TOTAL ENVIRONMENT (2009) 407, 4378‐4386 



  Abstract: In 1995, in the southwestern Vosges Mountains (NE France), 158 of 395 streams (40%) had a pH lower than 5.5 at baseflow. As elsewhere in Europe, acid deposition has decreased since the seventies, as has base cation deposition. In order to assess the response of streamwater to decreasing deposition, we compared their present chemical composition to their former composition. All comparisons showed a decrease in sulphate concentration. which was greater on granite than on sandstone. In addition calcium, magnesium and aluminium concentrations generally decreased. Acidity in streams draining granite decreased in spring, especially during the eighties, decreases were not observed on sandstone. Continuous monitoring of 5 streams since 1998 confirmed that Al concentrations decreased while changes in pH were small. Chemical trends in streams from the Vosges massif fell between those measured in Northern Europe and Central Europe. This study provides the first broad-scale overview of surface water acidification and recovery in France and emphasizes the need for continuous monitoring to assess long-term changes in aquatic ecosystems. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.scitotenv.2009.02.008 



 



  ‐ 10 ‐  Investigation of pervaporation hybrid polyvinylchloride membranes for the separation of toluene‐n‐heptane  mixtures ‐ case of clays as filler  Aouinti, L; Roizard, D; Hu, GH; Thomas, F; Belbachir, M  DESALINATION (2009) 241, 174‐181 



  Abstract: The transport properties of hybrid membranes based on polyvinylchloride (PVC) was studied for the separation of Toluene-n-Heptane mixtures by pervaporation (PV). Aromatic-alkane mixtures are difficult to fractionate by conventional processes and PV has already been shown as a promising technology in this case. PVC was chosen as starting material in this study because it gathers two key advantages: firstly, it is a technical polymer which is readily available, conversely to speciality polymers often developed for membrane application; secondly, PVC is a polar polymer endowed with a good affinity for aromatic solvents. Thus mixed matrix PVC membranes were studied to determine if it was possible to obtain interesting separation properties from this simple and cheap polymer. We report the results obtained with several types of clay used as fillers to get hybrid PVC membranes. Hence, PVC based mixed matrix membranes were prepared with Maghnite H, Maghnite H+ Wyoming, Kaolin and Nanocor clay particles. It was found that the PVC transport properties could be drastically modified both by the amount and by the type of clay incorporated. According to the fillers incorporated in the polymer matrix, it was shown that the transport properties could be easily tuned either as barrier materials or as Toluene selective membranes with strongly enhanced flux compared to initial PVC membranes. DOI : 10.1016/j.desal.2007.12.049 



 



  ‐ 11 ‐  Brazilian and African passive margins of the Central Segment of the South Atlantic Ocean: Kinematic constraints Aslanian, D; Moulin, M; Olivet, JL; Unternehr, P; Matias, L; Bache, F; Rabineau, M; Nouze, H; Klingelheofer, F;  Contrucci, I; Labails, C  TECTONOPHYSICS (2009) 468, 98‐112 



  Abstract: The thinning of passive continental margins is usually explained by models using pure stretching or simple shear. These models imply hypothetical extensional structures and large horizontal movements between the two conjugate margins (more than 250 km for the Brazilian and Angolan Margins). Refraction/reflection data together with the most recent and tightest pre-opening fit using continental and oceanic, geological and geophysical constraints show that the substratum of the sag basin is divided into an autochthonous part (upper continental crust) and an allochthonous part (exhumed material). The thinning process, which evolves in an elevated position of the system until at least the break-up, seems to be depth dependent and to mainly concern the lower/middle crust, which we postulate is exhumed. This exhumation does not explain the entire thinning of the system: horizontal motions cannot alone explain the formation of the huge Angolan-Brazilian Basin. Similar observations are made on the whole Central Segment of the South Atlantic Ocean. Part of the lower continental crust is still missing and it seems most improbable that the continental crust maintains its integrity throughout the thinning process. (C) 2008 Elsevier B.V. All rights reserved. DOI : 10.1016/j.tecto.2008.12.016 



 



 



Publications des Unités de recherche de la FR-EST (BEF, CRPG, G2R, LAEGO, LEM, LIEBE, LIMOS, LSE) -



Année 2009



-5



‐ 12 ‐  Pebble abrasion during fluvial transport: Experimental results and implications for the evolution of the  sediment load along rivers  Attal, M; Lave, J  JOURNAL OF GEOPHYSICAL RESEARCH‐EARTH SURFACE (2009) 114, ‐ 



  Abstract: In actively eroding landscapes, fluvial abrasion modifies the characteristics of the sediment carried by rivers and consequently has a direct impact on the ability of mountain rivers to erode their bedrock and on the characteristics and volume of the sediment exported from upland catchments. In this experimental study, we use a novel flume replicating hydrodynamic conditions prevailing in mountain rivers to investigate the role played by different controlling variables on pebble abrasion during fluvial transport. Lithology controls abrasion rates and processes, with differences in abrasion rates exceeding two orders of magnitude. Attrition as well as breaking and splitting are efficient processes in reducing particle size. Mass loss by attrition increases with particle velocity but is weakly dependent on particle size. Fragment production is enhanced by the use of large particles, high impact velocities and the presence of joints. Based on our experimental results, we extrapolate a preliminary generic relationship between pebble attrition rate and transport stage (T*/T-c*), where T* = fluvial Shields stress and T-c* = critical Shields stress for incipient pebble motion. This relationship predicts that attrition rates are independent of transport stage for (T*/T* c) 1300 degrees C) with respect to the FeS-Fe,Ni cotectic liquids. Based oil bulk chemistry and oxygen isotope composition of chromite, we propose that Sahara 03505 formed by extensive impact melting of an ordinary chondrite lithology, followed by the efficient segregation of the immiscible silicate and metallic liquids. The sulfur-rich metallic liquid rapidly cooled either by radiation into space as a small lump, or by conduction to a chondrite country rock as a vein intruded into the walls of an impact crater. Sahara 03505 belongs to a small group of sulfide-rich iron meteorites which are characterized by medium- to fine-grained quench textures and by bulk chemistry that is different from the other iron meteorite groups. We propose here to use the descriptive term "sulfide-irons" for this meteorite group, by analogy with the stony-irons. DOI :  



 



  ‐ 52 ‐  Iron isotopes may reveal the redox conditions of mantle melting from Archean to Present  Dauphas, N; Craddock, PR; Asimow, PD; Bennett, VC; Nutman, AP; Ohnenstetter, D  EARTH AND PLANETARY SCIENCE LETTERS (2009) 288, 255‐267 



  Abstract: High-precision Fe isotopic data for 104 samples, including modern and ancient (>= 3.7 Ga) subduction-related magmas and mantle peridotites, are presented. These data demonstrate that mid-ocean ridge and oceanic-island basalts (MORBs and OIBs) have on average small, but distinctly (similar to+0.06 parts per thousand) higher Fe-56/Fe-54 ratios than both modern and Eoarchean boninites and many island arc basalts (IABs) that are interpreted to form by large degrees of flux melting of depleted mantle sources. Additionally boninites and many IABs have iron isotopic compositions similar to chondrites, fertile mantle peridotites, Eoarchean mantle peridotites, and basalts from Mars and Vesta. The observed variations are best explained by the bulk silicate Earth having a near-chondritic iron isotopic composition, with similar to+0.3 parts per thousand. equilibrium isotope fractionation between Fe3+ and Fe2+ and preferential extraction of isotopically heavier, incompatible Fe3+ during mantle melting to form oceanic crust (as represented by MORBs and OIBs). A quantitative model that relates the iron isotopic composition of basaltic magmas to the degree of partial melting, Fe3+Fe2+ ratio, and buffering capacity of the mantle is presented. The concept that redox conditions may influence iron isotopic fractionation during melting provides a new approach for understanding the redox conditions of magma genesis on early Earth and Mars. Experimental and theoretical work is required to establish iron isotopic fractionation as an oxybarometer of mantle melting. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.epsl.2009.09.029 
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‐ 53 ‐  Changes in plant communities along soil pollution gradients: Responses of leaf antioxidant enzyme activities  and phytochelatin contents  Dazy, M; Beraud, E; Cotelle, S; Grevilliot, F; Ferard, JF; Masfaraud, JF  CHEMOSPHERE (2009) 77, 376‐383 



  Abstract: This work describes an ecological and ecotoxicological study of polluted wasteland plant communities in a former coke-factory located in Homecourt (France). Ecological analyses were performed along two transects to investigate changes in plant community structure through species richness (S), biological diversity (H') and evenness (J). Five species (Arrhenatherum elatius, Bromus tectorum. Euphorbia cyparissias, Hypericum perforatum and Tanacetum vulgare) were then selected to assess cellular responses through antioxidant enzyme activities and phytochelatins (PCs) contents. The results showed that species richness and biological diversity correlated negatively to Cd and Hg concentrations in soil suggesting that soil concentration of non-essential heavy metals was the primary factor governing vegetation structure in the industrial wasteland. Moreover, for all studied species, abundances were partly related to metal levels in the soils, but also to plant antioxidant systems, suggesting their role in plant establishment success in polluted areas. Data for PC contents led to less conclusive results. (C) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.chemosphere.2009.07.021 



 



  ‐ 54 ‐  Use of a plant multiple‐species experiment for assessing the habitat function of a coke factory soil before and  after thermal desorption treatment  Dazy, M; Ferard, JF; Masfaraud, JF  ECOLOGICAL ENGINEERING (2009) 35, 1493‐1500 



  Abstract: The present study focused on the impact of a coke factory soil on plants, before (NM-100%) and after (NM-TD) a thermal desorption treatment was applied. in this way, seeds from several plant species were sown in racks filled with three soil samples (control, NM-100%, NM-TD) and biological effects were studied at different organizational levels by considering ecological indices, seed germination, plant growth and biomass, leaf chlorophyll fluorescence and antioxidant responses. NM-100% soil exhibited phytotoxic effects resulting in decreased species richness, biodiversity and biomass productivity. It also exerted impacts on several species at the cellular (production of free radicals and increased lipid peroxidation) and individual (decreased photosynthesis, growth and biomass) levels. Our results tended to prove some beneficial effects of thermal desorption treatment on plants as a recovery of vegetation was observed. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.ecoleng.2009.06.006 



 



  ‐ 55 ‐  Induction of oxidative stress biomarkers associated with heavy metal stress in Fontinalis antipyretica Hedw.  Dazy, M; Masfaraud, JF; Ferard, JF  CHEMOSPHERE (2009) 75, 297‐302 



  Abstract: The aquatic bryophyte Fontinalis antipyretica Hedw. was exposed to different heavy metals (Cd, Cu, Pb, Zn) at 0, 0.1, 1, 10, 100 and 1000 mu M concentrations. Lipid peroxidation and anti-oxidative responses in apices were evaluated after 2 and 7 days of exposure. Most treated plants showed increased levels of lipid peroxidation and enzyme activities (superoxide dismutase (SOD), catalase (CAT), glutathione reductase (GRD), ascorbate (APX) and guaiacol (GPX) peroxidases, compared to control (untreated) plants. Most of our results suggest that plants possess antioxidant enzymes which operates either unspecifically (SOD and APX) or depending on the nature of the contamination (CAT, GPX, GIRD). However, for the highest metal concentration tested, these cellular defence systems seemed overwhelmed since MDA levels increased significantly. These results confirm the important role of antioxidant defences in the mechanisms of plantresistance to heavy metal stress. Moreover, two types of concentration-response trends were identified: clear monotonous relationships were often found for SOD and MDA while bell-shaped trends were usually observed for APX, GPX and GRD. These tendencies are discussed with emphasis on possible use of these responses as plant biomarkers for freshwater biomonitoring surveys. (C) 2008 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.chemosphere.2008.12.045 
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‐ 56 ‐  3D modeling of uranium‐bearing solution‐collapse breccias in Proterozoic sandstones (Athabasca Basin,  Canada)‐Metallogenic interpretations  de Veslud, CLC; Cuney, M; Lorilleux, G; Royer, JJ; Jebrak, M  COMPUTERS & GEOSCIENCES (2009) 35, 92‐107 



  Abstract: Unconformity-related uranium deposits are the highest grade, large tonnage uranium resources in the world. In the Athabasca Basin (northern Saskatchewan, Canada), which is the premier host for unconformity-type deposits, the ore deposits are frequently hosted and surrounded by breccias in sandstone. The significance of these breccias and their relation to mineralization are of major importance for the genesis of these high-grade deposits. Therefore, a modeling study, integrating results from structural geology and petrology, was performed with the gOcad 3D modeling software, in order to decipher geometrical and geological relationships between breccias, faults and mineralization zones. Mineralized bodies and the sudoite-dravite breccia bodies display strong spatial correlations. They appear to be controlled by reverse shear zones cross-cutting the unconformity and containing graphite in the basement. Geochemical computations evidenced that volumetric water-rock ratios up to 10,000 could be obtained in these breccia bodies for volume losses of up to 90%. Assuming reasonable values for quartz saturation, hydraulic conductivity and connected porosity, the minimal fluid volume and the time duration necessary to generate the sudoite-dravite breccia bodies were estimated at ca. 2 km(3) and ca. 1 Myr, respectively. The comparison of these results with literature data suggests that the formation of sudoite-dravite breccia and mineralization could have been coeval. It may be proposed that within the space created by the quartz dissolution in the breccia body, a mixing between basement and basinal fluids could have induced U deposition and allowed the development of high-grade mineralization. The first-order uranium solubility that this coeval formation would imply is consistent with literature data, which suggests that this conceptual model is reasonable. (C) 2007 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.cageo.2007.09.008 



 



  ‐ 57 ‐  Vulnerability Assessment of Mining Subsidence Hazards  Deck, O; Verdel, T; Salmon, R  RISK ANALYSIS (2009) 29, 1381‐1394 



  Abstract: Between 1996 and 1999, five mining subsidence events occurred in the iron-ore field in Lorraine, France, and damaged several hundred buildings. Because of the thousand hectares of undermined areas, an assessment of the vulnerability of buildings and land is necessary for risk management. Risk assessment methods changed from initial risk management decisions that took place immediately after the mining subsidence to the risk assessment studies that are currently under consideration. These changes reveal much about the complexity of the vulnerability concept and about difficulties in developing simple and relevant methods for its assessment. The objective of this article is to present this process, suggest improvements on the basis of theoretical definitions of the vulnerability, and give an operational example of vulnerability assessment in the seismic field. The vulnerability is divided into three components: weakness, stakes value, and resilience. Final improvements take into account these three components and constitute an original method of assessing the vulnerability of a city to subsidence. DOI : 10.1111/j.1539-6924.2009.01238.x 
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‐ 58 ‐  Decoupling between the middle and upper crust during transpression‐related lateral flow: Variscan evolution  of the Aston gneiss dome (Pyrenees, France)  Denele, Y; Olivier, P; Gleizes, G; Barbey, P  TECTONOPHYSICS (2009) 477, 244‐261 



  Abstract: We present a structural, AMS, microstructural and kinematic study of the Aston gneiss dome (French Pyrenees), which consists of a core made up of orthogneiss and paragneiss intruded by numerous sills of Carboniferous peraluminous granite. The orthogneiss corresponds to a former Ordovician granitic laccolith. Four Variscan events have been evidenced in this gneiss dome: (i) D1 deformation observed only as relics in the orthogneisses and their country-rocks located above the sillimanite isograd, and characterized by a NS to NE-SW non coaxial stretch associated to top to the south motions (NS convergence); (ii) D2-a deformation observed in the orthogneisses and their country-rocks, mainly migmatitic paragneisses, located below the sillimanite isograd and in the peraluminous granites whatever their structural level, and characterized by an EW to N120 degrees E stretch associated to a top to the east flat shearing (lateral flow in the hot middle crust in a transpressive regime); (iii) D2-b deformation characterized by EW-trending megafolds corresponding to the domes in the middle crust and by EW-trending tight folds with subvertical axial planes in the metasedimentary upper crust; (iv) subvertical medium-temperature mylonitic bands developed by the end of the transpression. The Aston massif is a good example of decoupling between a cold upper crust and a hotter middle crust overheated by a thermal event originated in the upper mantle. This decoupling allowed the lateral flow of the migmatitic middle crust along a direction at high angle with respect to the more or less NS-trending direction of convergence. We suggest that the HT-LP metamorphism developed before the formation of the domes during D2-a, coevally with the emplacement of numerous sills of peraluminous granite, whereas the emplacement of the large calc-alkaline plutons in the upper crust occurred by the end of D2-b. Our data invalidate the previous geodynamical models based on either early or late extensional regime to explain the development of the HT-LP metamorphism. This new interpretation of the dynamics of the Variscan crust of the Pyrenees is consistent with recent studies conducted in Archaean and Palaeoproterozoic hot continental crusts having undergone oblique convergence, and characterized by a competition between vertical thickening and lateral flow induced by the important theological contrast between two thermally different levels. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.tecto.2009.04.033 



 



  ‐ 59 ‐  Middle Ordovician U‐Pb age of the Aston and Hospitalet orthogneissic laccoliths: their role in the Variscan  evolution of the Pyrenees  Denele, Y; Barbey, P; Deloule, E; Pelleter, E; Olivier, P; Gleizes, G  BULLETIN DE LA SOCIETE GEOLOGIQUE DE FRANCE (2009) 180, 209‐216 



  Abstract: Two identical zircon U-Pb ages have been obtained from the Riete orthogneisses at 470 +/- 6 and 472 +/- 2 Ma in the Aston and Hospitalet domes (Ariege, Pyrenees), respectively. New mapping data show that the protolith of these orthogneisses corresponds to Ordovician granitic laccoliths. Combined study of thin-sections and magnetic susceptibility on these rocks show that the laccoliths correspond to a suite consisting of granodiorites to leucogranites. U-Pb ages of the Aston and Hospitalet orthogneisses, very similar to the ages recently obtained from the Canigou (473 +/- 4 Ma) and the Montagne Noire (southern French Massif Central) 469 +/- 4 Ma orthogneisses, point to a major Early to Middle Ordovician event of granitic laccolith emplacement in the southwestern part of France, and more generally in western Europe. We underline that these laccoliths influenced the mechanical and thermal behaviour of the Variscan crust of the Pyrenees. Indeed, they have induced a rheological heterogeneity in the Variscan middle crust, which is at the origin of a structural contrast between the middle and upper crust. Moreover, these laccoliths played the role of screens, which have controlled transfer of magmas from the lower to the upper crust. DOI :  
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‐ 60 ‐  Assessing the fate of radioactive nickel in cultivated soil cores  Denys, S; Echevarria, G; Florentin, L; Leclerc, E; Morel, JL  JOURNAL OF ENVIRONMENTAL RADIOACTIVITY (2009) 100, 884‐889 



  Abstract: Parameters regarding fate of Ni-63 in the soil-plant system (soil: solution distribution coefficient, K-d and soil plant concentration ratio, CR) are mostly determined in controlled pot experiments or from simple models involving a limited set of soil parameters. However, as migration of pollutants in soil is strongly linked to the water migration, variation of soil structure in the field and seasonal variation of evapotranspiration will affect these two parameters. The aim of this work was to explore to what extent the downward transfer of Ni-63 and its uptake by plants from surface-contaminated undisturbed soil cores under cultivation can be explained by isotopic dilution of this radionuclide in the pool of stable Ni of soils. Undisturbed soil cores (50 cm x 50 cm) were sampled from a brown rendzina (Rendzic Leptosol), a colluvial brown soil (Fluvic Cambisol) and an acidic brown soil (Dystric Cambisol) using PVC lysimeter tubes (three lysimeters sampled per soil type). Each core was equipped with a leachate collector. Cores were placed in a greenhouse and maize (DEA, Pioneer (R)) was sown. After 44 days, an irrigation was simulated at the core surfaces to supply 10 000 Bq (NiCl2)-Ni-63. Maize was harvested 135 days after Ni-63 input and radioactivity determined in both vegetal and water samples. Effective uptake of Ni63 by maize was calculated for leaves and kernels. Water drainage and leaching of Ni-63 were monitored over the course of the experiment. Values of K-d in surface soil samples were calculated from measured parameters of isotopic exchange kinetics. Results confirmed that Ni-63 was strongly retained at the soil surface. Prediction of the Ni-63 downward transfer could not be reliably assessed using the K-d values, since the soil structure, which controls local water fluxes, also affected both water and Ni transport. In terms of Ni-63 plant uptake, the effective uptake in undisturbed soil cores is controlled by isotope dilution as previously shown at the pot experiment scale. Crown Copyright. (C) 2009 Published by Elsevier Ltd. All rights reserved. DOI : 10.1016/j.jenvrad.2009.06.019 



 



  ‐ 61 ‐  Water mass exchange and variations in seawater temperature in the NW Tethys during the Early Jurassic:  Evidence from neodymium and oxygen isotopes of fish teeth and belemnites  Dera, G; Puceat, E; Pellenard, P; Neige, P; Delsate, D; Joachimski, MM; Reisberg, L; Martinez, M  EARTH AND PLANETARY SCIENCE LETTERS (2009) 286, 198‐207 



  Abstract: Oxygen and neodymium isotope analyses performed on biostratigraphically well-dated fish remains recovered from the Hettangian to Toarcian of the Paris Basin were used to reconstruct variations of Early Jurassic seawater temperature and to track oceanographic changes in the NW Tethys. Our results indicate a strong correlation between delta O-18 trends recorded by fish remains and belemnites, confirming the paleoenvironmental origin of oxygen isotope variations. Interestingly, temperatures recorded by pelagic fishes and nektobenthic belemnites and bottom dwelling fishes are comparable during the Late Pliensbachian sea-level lowstand but gradually differ during the Early Toarcian transgressive episode, recording a difference in water temperatures of similar to 6 degrees C during the Bifrons Zone. This could suggest that the surface-bottom water temperature difference was not large enough during regressive phases to be recorded by organisms living near the lower and upper part of the water column. The globally unradiogenic Nd budget of Euro-boreal waters through the Early Jurassic suggests that these waters were strongly affected by continental neodymium input from surrounding emerged areas and that exchange with more radiogenic waters from the Tethys and Panthalassa oceans remained limited. This supports the existence of a southward directed current in the Euro-boreal area for most of the Early Jurassic. The only exception is observed at the Early-Late Pliensbachian transition where a positive epsilon(Nd) excursion is recorded, suggesting northward influx of low-latitude Tethyan or Panthalassan waters which may have contributed to the warming of NW Tethyan seawater recorded at this time. The absence of a marked negative excursion in epsilon(Nd) concomitant with a negative delta O-18 shift recorded during the Falciferum Zone (Exaratum Subzone) argues against the influence of less radiogenic Arctic water influxes with low delta O-18 values during this interval. Instead, we suggest that enhanced freshwater inputs related to increasing weathering rates could have contributed to the large 6180 shift recorded by marine organisms, especially in Euro-boreal contexts. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.epsl.2009.06.027 
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‐ 62 ‐  Hydrothermal heat flow near the Main Central Thrust, central Nepal Himalaya  Derry, LA; Evans, MJ; Darling, R; France‐Lanord, C  EARTH AND PLANETARY SCIENCE LETTERS (2009) 286, 101‐109 



  Abstract: In central Nepal hot springs are common in a broad zone where deeply incised river gorges cross the MCT along steep stream reaches. The chemistry of the hydrothermal fluids is distinct from that of the rivers, enabling the use of chemical mass balance to estimate the hydrothermal flux. Spring exit temperatures are 25-70 degrees C. We combine mass balance estimates of spring flux with observed T to estimate hydrothermal power dissipation of springs at the surface of 500 MW across the Narayani basin. Estimates of reservoir T and a simple conductive cooling model indicate an additional 1260 MW is transferred to the uppermost crust by fluid flow, for a total heat transfer of 1760 +/- 953 MW. Fluid inclusions from postductile quartz veins yield T = 301 +/- 6 degrees C, P = 1056 +/- 110 bars, and imply a geothermal gradient 75 +/- 7.8 degrees C km(-1). Simple models of thermal balance suggest that hydrothermal circulation is a major mechanism of heat loss from this region of steep geothermal gradient. A 1-D model of rock advection and radiogenic heating indicates that coupled erosion-rock uplift is the major source for heat in the upper crust, and is consistent with the observed magnitude of hydrothermal heat transfer. On a more local scale, a simple porous media flow model appears to predict observed T-depth relationships in the zone of active meteoric fluid flow, and implies T approximate to 100 degrees C at depths only on the order of 100 m. These very shallow isotherms have the potential to influence low T thermochronometers. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.epsl.2009.06.036 



 



  ‐ 63 ‐  Response of ectomycorrhizal communities to past Roman occupation in an oak forest  Diedhiou, AG; Dupouey, JL; Buee, M; Dambrine, E; Laut, L; Garbaye, J  SOIL BIOLOGY & BIOCHEMISTRY (2009) 41, 2206‐2213 



  Abstract: The impact of past Roman occupation on the composition of ectomycorrhizal (ECM) communities was analysed in 12 Roman settlements in an oak forest in Central France. At each Roman settlement, soils and ECM roots were sampled from two plots (600 m(2) each), one plot close to the remains of the buildings (50 per cent carbonate minerals. Although carbonatite magmatism has occurred throughout Earth's history, Oldoinyo Lengai, in Tanzania, is the only currently active volcano producing these exotic rocks(1). Here we show that volcanic gases captured during an eruptive episode at Oldoinyo Lengai are indistinguishable from those emitted along mid-ocean ridges, despite the fact that Oldoinyo Lengai carbonatites occur in a setting far removed from oceanic spreading centres. In contrast to lithophile trace elements, which are highly fractionated by the immiscible phase separation that produces these carbonatites, volatiles (CO2, He, N-2 and Ar) are little affected by this process. Our results demonstrate that a globally homogenous reservoir exists in the upper mantle and supplies volatiles to both mid-ocean ridges and continental rifts. This argues against an unusually C-rich mantle being responsible for the genesis of Na-rich carbonatite and its nephelinite source magma at Oldoinyo Lengai. Rather, these carbonatites are formed in the shallow crust by immiscibility from silicate magmas (nephelinite), and are stable under eruption conditions as a result of their high Na contents. DOI : 10.1038/nature07977 



 



  ‐ 72 ‐  Mountain building and exhumation processes through time: inferences from nature and models  Gapais, D; Cagnard, F; Gueydan, F; Barbey, P; Ballevre, M  TERRA NOVA (2009) 21, 188‐194 



  Abstract: Orogenic belts involving initially hot lithospheres, as exemplified by accretionary-type orogens, commonly show distributed deformation and retrograde PT paths with a concomitant decrease in pressure and temperature. Paths may track geotherms, indicating thermal equilibrium, consistent with slow strain and exhumation rates, limited strain localization, and consequently limited topographical gradients and distributed erosion. Such patterns are more common in Precambrian times than in younger periods of the Earth history. In contrast, orogens involving initially stiff lithospheres show exhumation PT paths that track isothermal decompression reflecting high strain rates along major shear zones, a feature typical of Phanerozoic collision belts. Field evidence, analogue and numerical models emphasize that strain localization has first-order consequences for the tectonic evolution of orogenic zones including structure, metamorphism, exhumation processes, topography, erosion and sedimentation modes. DOI : 10.1111/j.1365-3121.2009.00873.x 



 



  ‐ 73 ‐  Traces of past or present life: Bio‐signatures and potential life indicators? Foreword  Gargaud, M; Mustin, C; Reisse, J  COMPTES RENDUS PALEVOL (2009) 8, 593‐603 



  Abstract: DOI : 10.1016/j.crpv.2009.10.001 



 



 



Publications des Unités de recherche de la FR-EST (BEF, CRPG, G2R, LAEGO, LEM, LIEBE, LIMOS, LSE) -



Année 2009



- 29



‐ 74 ‐  Assessing chromate availability in tropical ultramafic soils using isotopic exchange kinetics  Garnier, J; Quantin, C; Echevarria, G; Becquer, T  JOURNAL OF SOILS AND SEDIMENTS (2009) 9, 468‐475 



  Abstract: Background, aim, and scope The presence of labile chromate in the soils is an environmental problem because of its high toxicity. The isotopic exchange kinetics (IEK) methods have been shown to be a useful tool to measure the phytoavailability of major ( P, K) and trace elements (Cd, Zn, Ni, Pb) in soils. This study focused on the potential of applying IEK for chromate to characterize its availability in two tropical ultramafic Ferralsols. Materials and methods Two Ferralsols (NIQ II and NIQ III) of the ultramafic complex of Niquelandia (Goias, Brazil), known to have a high content of extractable chromate, were investigated. We adapted IEK for chromate in order to distinguish different pools of available chromate according to their rate of exchange kinetic. Results The extractable Cr( III) ranged from 9 to 132 mg kg(-1), whereas extractable Cr( VI) ranged from 64 to 1,014 mg kg(-1). The intensity factor, i.e., concentration of soluble Cr, ranged from 78 to 231 mu g L-1 in profile NIQ II and from 6 to 141 mu g L-1 in profile NIQ III. The highest concentrations were found in both topsoils and in the NIQ II-5 horizon. Most of the Cr(VI) was labile in short (E0-1 (min)) or medium-term (E-1 (min-24) (h)) in both soils. The E0-1 min and E-1 (min-24 h) represented 39 to 83% of labile Cr (VI) in NIQ II and 69 to 80% in NIQ III. A high quantity of Cr(VI) was thus extremely labile and highly available, particularly in NIQ II. Moreover, both soils had a high buffering capacity of soluble Cr(VI) by labile pools. Discussion The Cr(VI) availability is large and varied significantly among the soil profiles. The r(1)/R parameter has long been considered as an indicator of the soil "fixing capacity" for ions like P. The values of r(1)/R for Cr(VI) measured on the two studied soils are among the lowest ever reported for any element, especially in the organic matter-poor and iron oxide-rich horizons (r(1)/R in the 0.001-0.003 range). But, considering the high proportion of labile CrVI in these soils, it is more appropriate to relate r(1)/R to the buffer capacity. The latter was extremely high and probably due to labile Cr(VI) retained in its majority by low-energy bonds on the surface of colloids. The quantity of readily labile Cr (E0-1 (min)) was significantly correlated (r-0.96, pOver the last decade, thermomechanical models have revealed the control of both tectonics and erosion on the morphology of continental plateaus margins. However, unravelling the specific effects of these two coupled processes has been difficult in practice. Here, to assess the control of erosion, we investigate the dynamics of the eastern and the northern borders of the Tibetan Plateau, which are characterized by a low convergence rate and a steep topographic escarpment adjacent to the Sichuan and Tarim basins, respectively. Thermomechanical modelling of continental lithosphere coupled with fluvial denudation reveals that important crustal deformation with large-scale horizontal displacements can occur, without any convergence, as a response to mass transfer due to gravitational collapse and to erosional unloading. These processes are sensitive to crustal structure, geothermal gradient as well as surface erosion. At a timescale of several million years, our results suggest that this denudation-triggered deformation exerts a primary control on the evolution of those plateau margins by counterbalancing the mass removal due to erosion and stabilizing the topographic escarpment. This finding supports a possible explanation for the morphology of the Longmen Shan, eastern Tibet, in which the paradoxical combination of persistent high-topographic gradients close to the foreland and low convergence rates can be related to the influence of erosion on deformation patterns. DOI : 10.1111/j.1365-246X.2009.04324.x 
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‐ 78 ‐  Late Cenozoic evolution of the central Longmen Shan, eastern Tibet: Insight from (U‐Th)/He  thermochronometry  Godard, V; Pik, R; Lave, J; Cattin, R; Tibari, B; de Sigoyer, J; Pubellier, M; Zhu, J  TECTONICS (2009) 28, ‐ 



  Abstract: This article presents (U-Th)/He thermochronological data from the Longmen Shan belt, eastern Tibet. Located between the Songpan-Garze terrane and the Yangtze craton, this mountain range is one of the steepest margins of the Tibetan Plateau and an important area for the comprehension of the mechanisms that control the dynamics of such plateau borders in terms of spatial distribution of deformation or timing of topographic building. We describe several age-elevation transects and perform forward modeling of our data to derive quantitative information on the exhumation of the range. Amajor phase of exhumation started at 8-11 Ma, with an average rate of similar to 0.65 mm a(-1). Comparison of zircon and apatite ages indicates that the eastern part of the range may have experienced a significant decrease in exhumation since 2-3 Ma. We use the distribution of finite exhumation across the major faults of the area to quantify their dip-slip throw rate over the last 10 Ma. The Beichuan Fault, which was activated during the 2008 Sichuan earthquake, is the major active structure of the Longmen Shan since the late Miocene, with an average thrusting slip rate between 0.4 and 1 mm a(-1). Conversely, over the same time period, only minor dip-slip activity occurred on the Wenchuan Fault Zone. This distribution in space and time of exhumation and deformation is discussed and compared to the different proposed models for the geodynamical evolution of the eastern Tibetan margin. It also provides an important long-term perspective to put in context the destructive 2008 Sichuan earthquake that struck the central Longmen Shan. Citation: Godard, V., R. Pik, J. Lave, R. Cattin, B. Tibari, J. de Sigoyer, M. Pubellier, and J. Zhu (2009), Late Cenozoic evolution of the central Longmen Shan, eastern Tibet: Insight from (U-Th)/He thermochronometry, Tectonics, 28, TC5009, doi: 10.1029/2008TC002407. DOI : 10.1029/2008TC002407 



 



  ‐ 79 ‐  Impact of peripheral fragmentation on the steam gasification of an isolated wood charcoal particle in a  diffusion‐controlled regime  Golfier, F; Van de steene, L; Salvador, S; Mermoud, F; Oltean, C; Bues, MA  FUEL (2009) 88, 1498‐1503 



  Abstract: This study focuses on the effect of peripheral fragmentation during gasification of an isolated wood charcoal particle in the regime of diffusional limitations. In fact, all the models available in the literature fail to reproduce the specific changes in biomass charcoals for which conversion increases quasi linearly versus time, whatever the particle size. We assumed this discrepancy is partly due to the fragmentation phenomenon, i.e. the detachment of fragments from the surface of the particle, which is not usually taken into account in models. The classical assumption in percolation models is a critical value of porosity beyond which fragmentation occurs. We compared our model results with experimental data. We demononstrated that in the diffusion-limited regime, the direct extrapolation of such a method to a continuum model is not satisfying. A new criterion of fragmentation based on a critical porosity and a critical porosity gradient is proposed which considerably improves modelling of gasification charcoal particles. (c) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.fuel.2009.02.043 



 



  ‐ 80 ‐  Effects of fluoxetine on the reproduction of two prosobranch mollusks: Potamopyrgus antipodarum and  Valvata piscinalis  Gust, M; Buronfosse, T; Giamberini, L; Ramil, M; Mons, R; Garric, J  ENVIRONMENTAL POLLUTION (2009) 157, 423‐429 



  Abstract: Fluoxetine is a widely used antidepressant, frequently found in aquatic ecosystems. We investigated its effects on two freshwater prosobranch gastropods: Valvata piscinalis (European valve snail) and Potamopyrgus antipodarum (New Zealand mudsnail), which have different reproductive modes. The fecundity of V piscinalis (cumulate number of eggs at day 42) was not affected with an NOEC of 100 mu g/L nominal concentration (69 mu g/L measured concentration). The mudsnail P. antipodarum responded in a biphasic dose-effect curve at low concentrations. The cumulate number of neonates at day 42 had an LOEC of 100 mu g/L (69 mu g/L) and an NOEC of 33.3 mu g/L (13 mu g/L), whereas the embryos in the brood pouch at day 42 only showed an LOEC of 3.7 mu g/L (1 mu g/L). We also observed histological effects in R antipodarum (gonadal thickness). Among the sexual steroids we measured only testosterone which varied, independent of reproduction. Moreover the use of two closely related species highlights the interspecific variability. (C) 2008 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.envpol.2008.09.040 
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‐ 81 ‐  Insights into the mechanisms of fault‐related folding provided by volumetric structural restorations using  spatially varying mechanical constraints  Guzofski, CA; Mueller, JP; Shaw, JH; Muron, P; Medwedeff, DA; Bilotti, F; Rivero, C  AAPG BULLETIN (2009) 93, 479‐502 



  Abstract: We use a new, mechanically based volumetric structural restoration tool to investigate the mechanics of faultrelated folding using natural examples imaged in three-dimensional (3-D) seismic data. The restoration technique is based on a finite element approach that simultaneously restores folding and faulting while allowing rock properties to spatially vary during restoration. We apply these techniques to two types of structures, detachment and shear fault-bend folds, where mechanical layering is a significant factor in their development. Our examples include a detachment anticline from the Caspian Sea and a shear fault-bend fold from the deep-water Niger Delta, both of which contain syntectonic growth horizons that help to constrain the restorations. Restorations of the detachment fold most closely match displacement fields specified in the kinematic forward models when materials are defined as incompressible and rigid, yet the variation of mechanical strength in restorations is perhaps more compatible with the growth of natural structures as recorded by syntectonic growth strata. This analysis shows that the restorations of the detachment fold favor a combination of both kink-band migration and limb rotation folding mechanisms. Numerical simulations of the growth shear fault-bend fold also closely match the displacement field prescribed by the kinematics of shear fault-bend fold models when weak basal units and bedding-plane slip surfaces, enabling flexural slip, are incorporated in the model. The results demonstrate that these techniques can be used to provide full 3-D restorations that closely match established two-dimensional kinematic theories, yet allow constraint of 3D displacement fields and strain patterns in complex structures. DOI : 10.1306/11250807130 



 



  ‐ 82 ‐  A low delta Li‐7 lower crustal component: Evidence from an alkalic intraplate volcanic series (Chaine des Puys,  French Massif Central)  Hamelin, C; Seitz, HM; Barrat, JA; Dosso, L; Maury, RC; Chaussidon, M  CHEMICAL GEOLOGY (2009) 266, 214‐226 



  Abstract: The intraplate volcanic suite of the Chaine des Puys (French Massif Central) shows a complete petrologic range, from alkali basalts to trachytes. The significant variations of trace elements and radiogenic isotopes along the series strongly support the occurrence of crustal assimilation associated with fractional crystallization (AFC). The least contaminated basalts are clearly related to a HIMU-type reservoir (Pb-206/Pb-204>19.6; Sr-87/Sr-86+4). The behavior of radiogenic isotopes suggests that the most likely crustal contaminants are meta-sediments located in the lower crust. The Li isotopic compositions of the lavas range from high delta Li-7 (> + 7 parts per thousand) in basalts to lighter values in more evolved lavas (down to delta Li-7 approximate to 0 parts per thousand). The mantle component, expressed in the least evolved lavas, has a heavy Li isotopic signature, in good agreement with previous delta Li-7 measurements of OIB lavas with HIMU affinities. The evolution of Li isotopic compositions throughout the volcanic series is in agreement with the AFC model suggested by the Sr-Nd-Pb isotopic systems. Although the behavior of Li isotopes during assimilation processes is currently poorly constrained, our calculations suggest that at least a portion of the lower crust beneath the Chaine ties Puys is characterized by a light Li isotopic composition (delta Li-7> Th > Sr = Nd >> Hf + HREE. We conclude in agreement with previous tectonic and metallogenic studies that trace element patterns across the shear zone result from circulation of oxidizing F-rich hydrothermal fluids associated with deformation. A temperature of the fluid of 470-480 degrees C can be deduced from the delta O-18 equilibrium between quartz-muscovite pairs. Elemental fractionation induces perturbation of the Rb-Sr geochronometer. The well-defined Rb-87/Sr-86-Sr-87/Sr-86 Sr correlation gives an apparent age of 294 +/- 19 Ma, slightly younger than the 323 +/- 4 Ma age of leucogranites in this area. This apparent age is interpreted as dating event of intense deformation and fluid circulation associated with mass transfer, and exhumation of the ductile crust shortly after the leucogranite emplacement. SmNd and Lu-Hf isochron-type diagrams do not define any correlation, because of the low fractionated Sm/Nd and Lu/Hf ratios. Isotopic data demonstrate that only the Lu-Hf geochronometer system is not affected by fluid circulation and gives reliable TDM age (1.29 +/- 0.03 Ga) and epsilon(Hf) signatures. By contrast, the Sm-Nd geochronometer system gives erroneous old T-DM ages of 2.84-4 Ga. There is no positive epsilon(Nd)-epsilon(Jf) correlation, because of decreasing epsilon(Nd) values with deformation at constant epsilon(Hf) values. However, epsilon(Nd)-epsilon(Hf) values remain in the broad epsilon(Nd)epsilon(Hf) terrestrial array, which strongly indicates that fluid-induced fractionation can contribute to the width of the terrestrial array. The strong epsilon(Hf) negative values of the leucogranite are similar to metasedimentary granulitic xenoliths from the French Massif Central and confirm the generation of the leucogranite by several episodes of reworking of the lower crust. (C) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.gca.2008.12.026 
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‐ 110 ‐  Effect of habitat‐related resources on fatty acid composition and body weight of the invasive Dikerogammarus  villosus in an artificial reservoir  Maazouzi, C; Piscart, C; Pihan, JC; Masson, G  FUNDAMENTAL AND APPLIED LIMNOLOGY (2009) 175, 327‐338 



  Abstract: Successful invasions are attributed to a combination of adaptations to biotic and abiotic conditions and many studies have highlighted the role of biological traits of invaders in their success. Among the most useful traits for successful establishment in a new ecosystem are the size of the invader and its diet and feeding habits. During the last twenty years, Dikerogammarus villosus has been one of the most successful invaders of large European rivers and lakes. However, regarding feeding habits, results were confusing and sometimes contradictory. In this study, we attempt to define the feeding strategy of D. villosus using their FA content according to sex and the seasonal and the spatial variation in its feeding habit. Our results indicated that D. villosus is rather unspecialized with plasticity in its feeding behaviour, switching between different functional feeding groups depending on seasons, habitats and available resources. The selection of high quality resources may hence provide a strong advantage during the invasion process by optimizing the growth and the reproduction of the invader. DOI : 10.1127/1863-9135/2009/0175-0327 



 



  ‐ 111 ‐  A new methodology for determining the mechanical behavior of polymers exploiting Lie symmetries:  application to a stick‐like material  Magnenet, V; Rahouadj, R; Ganghoffer, JF  MECHANICS OF MATERIALS (2009) 41, 1017‐1024 



  Abstract: Dynamic tests at high strain rates involving a weight dropped from different heights (1 s(-1) less than or similar to (epsilon)over dot less than or similar to 20 s(-1)) have been carried out on acrylic stick cylindrical specimens, in order to determine their mechanical behavior. The experimental device consists of a mass M dropped from an initial height H-0, impacting the plate of a compressive apparatus lying on the upper surface of the specimen. The stress and the strain are derived from measurements of the compressive force and relative displacement of the upper plate. Regarding theoretical aspects, a novel strategy for a constitutive model, based on a combination of measurements and the use of Lie groups analysis, is proposed. The methodology consists in condensing experimental data obtained for different initial drop heights into master curves, which are further interpreted as Lie symmetries of the postulated constitutive equation for the stick sample. The constitutive model involves two functions of the strain rate, obtained from the Lie symmetry condition: this condition expresses the postulated invariance of the material behavior when the impact conditions vary. The material parameters are obtained from the adjustment of the constitutive model with experimental data. The model is found to be similar to the one used in [Naik, N.K., Perla, Y., 2008. Mechanical behavior of acrylic under high strain rate tensile loading. Polymer Testing 27, 504-512) for acrylic. Predictions of the model at constant strain rates show a viscoelastic behavior typical of such polymers. (C) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.mechmat.2009.07.001 



 



  ‐ 112 ‐  Continuous symmetry analysis of a dissipative constitutive law: application to the time‐temperature  superposition  Magnenet, V; Rahouadj, R; Ganghoffer, JF; Cunat, C  EUROPEAN JOURNAL OF MECHANICS A‐SOLIDS (2009) 28, 744‐751 



  Abstract: The isothermal inelastic behaviour of the dry polyamid 66 (PA66) is considered. It is shown that the so called timetemperature equivalence principle can be recovered by a symmetry analysis of the differential equations governing the material rheology, which are written within a thermodynamical framework of relaxation. The symmetry analysis leads to the expression of a translation shift factor from a reference curve to another curve at a different temperature. This shift factor is compared to that given by the well-known Williams-Landel-Ferry empiric relation. (c) 2009 Elsevier Masson SAS. All rights reserved. DOI : 10.1016/j.euromechsol.2009.02.002 



 



  ‐ 113 ‐  On the estimation of elastoplastic properties of rocks by indentation tests  Magnenet, V; Auvray, C; Djordem, S; Homand, F  INTERNATIONAL JOURNAL OF ROCK MECHANICS AND MINING SCIENCES (2009) 46, 635‐642 



  Abstract: DOI : 10.1016/j.ijrmms.2008.11.011 
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  ‐ 114 ‐  Disruption of biofilms from sewage pipes under physical and chemical conditioning  Mahfoud, C; El Samrani, A; Mouawad, R; Hleihel, W; El Kbatib, R; Lartiges, BS; Ouaini, N  JOURNAL OF ENVIRONMENTAL SCIENCES‐CHINA (2009) 21, 120‐126 



  Abstract: Biofilms grown inside two sewage collecting pipes located in industrial and residential areas are studied. Bacterial biomass inside three layers of biofilms was evaluated. Biofilm cohesion under different mixing rate and ionic strength was also investigated. Effects of physical and chemical parameters in the biofilms were evaluated by monitoring turbidity, chemical and biochemical oxygen demands. Extracted organic matter from biofilms was partitioned to polar, aromatic and saturated fractions using activated silica column chromatography. Results revealed that bacterial biomass growth depending on biofilm thickness and stratification. The most loaded stratum in bacterial biomass was the sewage-biofilm interface stratum that represented 51% of the total bacterial biomass. Stirring rate and ionic strength of mono- and bivalent salts showed a major influence in biofilm disruption. The stirring time enhanced the exchange dynamic and matter capture between biofilm fragments at the critical stirring rate 90 r/min. Sodium chloride showed the dispersing effect on biofilms in suspension, and decreased the BOD5 (biochemical oxygen demand) beyond the physiological salt concentration. DOI :  



 



  ‐ 115 ‐  The facts and hypotheses relating to the phenomenological model of cellulose pyrolysis Interdependence of  the steps  Mamleev, V; Bourbigot, S; Le Bras, M; Yvon, J  JOURNAL OF ANALYTICAL AND APPLIED PYROLYSIS (2009) 84, 1‐17 



  Abstract: The quantum-mechanical computations of Nimlos et al. [M.R. Nimlos, S.J. Blanksby, G.B. Ellison, R.J. Evans, J. Anal. Appl. Pyrol. 66 (2003) 3-27] predict that peak temperatures of dehydration of non-protonated forms of alcohols at the heating rate of about 0.033 K/s (2 degrees C/min) exceed 600 degrees C. Peak temperatures for completely protonated alcohols lie at about 100 degrees C, while the experimental peak temperature of cellulose dehydration is equal approximately to 300 degrees C. The latter value is very close to the peak of the rate of overall mass loss approximate to 300 degrees C. Hence, one may conclude that the dehydration is a fast secondary reaction with respect to cellulose depolymerization. Neither considerable dehydration nor other reactions of the beta-elimination seems to occur inside the solid matrix of polymer cellulose. The elimination needs an acid catalyst for protonation of oxygen at the alpha-position. But this catalyst is absent in the matrix. High-boiling liquid tar arising as a result of transglycosylation launches the ionic mechanisms, filling up the cavities in cellulose and playing the role of an electrolyte. Volatile acids dissolved in the tar are the strong catalysts accelerating various heterolytic (ionic) reactions, including depolymerization by the acid-catalyzed beta-elimination. A twolevel kinetic model summarizes Such conclusions. The transglycosylation leads to the appearance of non-reducing ends. In the regime of their fast destruction and a quasi-stationary removal of the corresponding volatile acids from the pyrolysis zone the apparent activation energy of the formation of fight gases, E-gas, is the sum of activation energy of transglycosylation, Etar, and the true activation energy of the beta-elimination, E-beta, namely: E-gas = E-tar + E-beta. One can evaluate E-beta = E-gas - E-tar approximate to 50-60 kJ/mol. (C) 2008 Elsevier B.V. All rights reserved. DOI : 10.1016/j.jaap.2008.10.014 



 



  ‐ 116 ‐  REPRODUCTIVE EFFECTS AND BIOACCUMULATION OF CHLORDANE IN DAPHNIA MAGNA  Manar, R; Bessi, H; Vasseur, P  ENVIRONMENTAL TOXICOLOGY AND CHEMISTRY (2009) 28, 2150‐2159 



  Abstract: Acute and chronic toxicity of high-grade chlordane (98%) and bioaccumulation were investigated in Daphnia magna at water soluble concentrations obtained without cosolvent. The measured effective concentrations immobilizing 50% of the microcrustacea (95% confidence interval) were 22.6 (19.7-26.1) mu g/L at 24 h and 13.4 (11.3-15.8) mu g/L at 48 h. This indicated an increase of chlordane toxicity with time of exposure as confirmed in chronic studies. After 21 d of exposure, significant effects on survival were recorded at a chlordane concentration greater than 2.9 mu g/L, whereas reproduction (number of offspring per adult, brood size) and length of adults decreased at 0.7 mu g/L or more in a concentration- and time-dependent manner. The production of male offspring and developmental abnormalities, consisting of underdeveloped second antennae and shell spines in live neonates, were recorded. The chlordane concentration tested with no significant adverse effect (NOEC) on reproduction of daphnids after 21 d compared with controls was 0.18 mu g/L. The bioaccumulation factor of chlordane by daphnids exposed at a level of concentration close to the 21-d NOEC reached 10,600, wet weight, and 244,000, dry weight, after 40 d. The trans-chlordane bioaccumulated to a greater extent than the cis isomer in daphnids, whereas the cis isomer was predominant in the test medium. The results suggest a crucial role of the invertebrates in transfer of chlordane in aquatic food webs and can be used to derive a freshwater guideline for environmental protection accounting for bioaccumulation. DOI :  
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‐ 117 ‐  Analyzing hydrocarbons in sewer to help in PAH source apportionment in sewage sludges  Mansuy‐Huault, L; Regier, A; Faure, P  CHEMOSPHERE (2009) 75, 995‐1002 



  Abstract: A multi-molecular approach for polycyclic aromatic hydrocarbons (PAH) source apportionment in sewage sludge was tested. Three simple catchment areas with corresponding wastewater treatment plants (WWTP) were chosen. Sewage sludges of these WWTPs chronically exceeded the French guide values for PAHs. Aliphatic and aromatic hydrocarbons were quantified in sediments or wastewater suspended particulate matter sampled in different locations of the sewer as well as in sewage sludge. Various molecular indices including PAH ratios were calculated. The results showed that the ratios calculated from sewage sludge analyses provided a rather unspecific hydrocarbon fingerprint where combustion input appear as the main PAH sources. The complexity of the inputs as well as degradation occurring during wastewater treatment prevent any detailed diagnosis. Coupled to the analyses of samples collected in the sewer, the multi-molecular approach becomes more efficient especially for the identification of specific petroleum inputs such as fuel or used lubricating oils which can be important PAH sources. Indeed, the sampling in the sewer allows a spatial screening of the hydrocarbon inputs and facilitates the PAH source apportionment by avoiding the dilution of specific inputs with the whole wastewater inputs and by limiting the degradation of the molecular fingerprint that could occur during transfer and treatment in the WWTP. Then, the combination of PAH ratios and aliphatic distribution analyses is a very valuable approach that can help in sewer and WWTP management. (C) 2009 Published by Elsevier Ltd. DOI : 10.1016/j.chemosphere.2009.01.059 



 



  ‐ 118 ‐  New direct contact approach to evaluate soil genotoxicity using the Vicia faba micronucleus test  Marcato‐Romain, CE; Guiresse, M; Cecchi, M; Cotelle, S; Pinelli, E  CHEMOSPHERE (2009) 77, 345‐350 



  Abstract: A method to assess micronucleus (MN) induction in Vicia faba roots by direct contact exposure to a solid matrix was developed. The procedure comprised a 5-d germination period, as in the well-known method using aqueous extracts. However, the seeds were here sown directly into the test soil whereas a culture period is necessary before exposing seedlings to a liquid medium. One soil under forest and two contaminated soils from areas affected by industrial installations and a coke works were used. Three durations of direct exposure were tested: 2, 5 and 7 d. The optimal duration was evaluated at 2 d to observe maximal MN induction without observing toxicity symptoms. The methodology using aqueous extracts was applied to the same three soils: MN frequency was higher than in the direct contact assay but the ratios of MN frequencies from tested soils in comparison to the negative control were lower. However, for each soil, both the direct contact method and the aqueous extract exposure led to the same risk assessment diagnosis. The evaluation of a concentration range of a polycyclic aromatic hydrocarbons (PAH)-contaminated soil showed a dose-dependent MN frequency when the seeds were allowed to germinate before sowing in the soil: the soil genotoxicity was the highest at intermediate doses. The direct contact method was found to be rapid, sensitive and well suited to the evaluation of soil quality. (C) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.chemosphere.2009.07.016 
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‐ 119 ‐  Rhizosphere impact on the dissolution of test minerals in a forest ecosystem  Marie‐Pierre, T; Claude, N; Christophe, C  GEODERMA (2009) 153, 147‐154 



  Abstract: As soil minerals are the principal input of nutrients in non-fertilized forests, the parameters which influence their dissolution must be determined to predict ecosystem sustainability. Notably, biological activities within the rhizosphere, such as root and micro-organism exudation and respiration, considerably affect mineral dissolution rate. Numerous laboratory studies have even demonstrated that certain biological processes involved in mineral weathering can be stimulated in lownutrient availability conditions, resulting in an improvement of plant nutrition. The objective of this work was to determine in the field if the mineral dissolution rate linked to root and root-associated micro-organism activity is increased in low-nutrient availability conditions. Here, the impact of the rhizosphere on the dissolution of test minerals containing Ca (fluorapatite and labradorite plagioclase) was assessed in an acid forest soil in two stands of mature beeches (Fagus sylvatica) presenting two levels of Ca availability: a control plot as well as a plot fertilized with Ca. Mineral-test bags were inserted at three different depths (-2.5, -10 and -20 cm) in the control and the Ca-fertilized plots into both a zone with roots as well as a zone where roots had been excluded, thus permitting to assess the effect of the rhizosphere on the mineral dissolution. After four years of incubation in the soil, the minerals were weighed and observed by scanning electron microscope. In the control stand, linear dissolution voids were only observed on the mineral surfaces incubated in the zone with roots, suggesting that local biological activities occurring in the rhizosphere affect mineral weathering. This positive effect of the rhizosphere in the control stand was confirmed by quantification of the mineral dissolution, which revealed an increase of fluorapatite and labradorite weathering, reaching factors 3 to 4 at 20-cm depth. In contrast, the beech rhizosphere did not increase mineral dissolution, hyphae colonisation or linear dissolution marks in the Ca-fertilized stand. These results suggest that the rhizospheric biological activities acting on mineral weathering could be regulated by the nutrient availability in the ecosystem. This plasticity of the rhizospheric biological activities may thus contribute to the maintenance of ecosystem sustainability. Crown Copyright (C) 2009 Published by Elsevier B.V. All rights reserved. DOI : 10.1016/j.geoderma.2009.07.023 



 



  ‐ 120 ‐  LECHATELIERITE‐BEARING MICROSPHERULES FROM SEMICOKE HILL (KIVIOLI, ESTONIA): CONTRIBUTION TO THE  CONTAMINATION PROBLEM OF NATURAL MICROTEKTITES  Marini, F; Raukas, A  OIL SHALE (2009) 26, 415‐423 



  Abstract: During the course of the last hundred years, microscopic magnetite and glassy spherules of different genesis (extraterrestrial, volcanic, industrial, biogenic, diagenic, explosive, etc.) have often been found in various geological formations. Alongside classical geological methods, research into extraterrestrial and explosive spherules call provide valuable information and facilitates stratigraphical correlations over large areas. Several authors have recently stressed that studies on cosmic- and impact-related microspherules may seriously be hampered by outcrop- and laboratory contamination. Fly-ash particles and steel stags resembling iron-rich cosmic spheres are the most frequently invoked industrial contaminants. In contrast, little attention has been paid to glassy spherules of industrial origin that might resemble microtektites. Our finding of lechatelierite inclusions in obvious industrial provenance might cast serious doubts of the validity of the classical "Lechatelierite Criterion" as a test for impact glasses. DOI : 10.3176/oil.2009.3.06 



 



  ‐ 121 ‐  Neon isotopic measurements using high‐resolution, multicollector noble gas mass spectrometer: HELIX‐MC  Marrocchi, Y; Burnard, PG; Hamilton, D; Colin, A; Pujol, M; Zimmermann, L; Marty, B  GEOCHEMISTRY GEOPHYSICS GEOSYSTEMS (2009) 10, ‐ 



  Abstract: We describe a new high-resolution, multicollection, noble gas mass spectrometer, the HELIX-MC, developed by GV instruments. The instrument uses a collector housing that holds five "MiniDual'' detection systems, each detector containing two devices: a Faraday cup collector and channel electron multiplier. Each detector is 5.2 mm wide, which permits collecting adjacent beams separated by 1 atomic mass unit (amu) at mass 136. The HELIX-MC operates at high mass resolution (m/Delta m > 1500), which allows the interference of Ar-40(++) on Ne-20(+) to be resolved. We report the results of some tests on the "MiniDual'' collectors, in which we have achieved precise Ne abundance and isotopic measurements. After a correction for doubly ionized CO2 (0.37-1.5%), our results show that the HELIX-MC produces only very limited instrumental Ne isotopic mass fractionation (approximate to -0.5%. amu(-1)). The sensitivity of the HELIX-MC for neon measurement performed on 10 12 ohms collector is around 1.4 x 10(-3) A torr(-1) for quantities of Ne-20 analyzed comprised between 1.27 x 10(-15) and 4.71 x 10(-15) moles. Within this range, the reproducibility of the isotopic measurements of standard gas falls in the range between 0.5 and 0.8% (1 sigma) for Ne-20/Ne-22 and 1 and 1.5% for Ne-21/Ne-22 over a period of several days. The machine characteristics for measuring He are also reported. DOI : 10.1029/2008GC002339 
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‐ 122 ‐  Kronos: exploring the depths of Saturn with probes and remote sensing through an international mission  Marty, B; Guillot, T; Coustenis, A; Achilleos, N; Alibert, Y; Asmar, S; Atkinson, D; Atreya, S; Babasides, G; Baines,  K; Balint, T; Banfield, D; Barber, S; Bezard, B; Bjoraker, GL; Blanc, M; Bolton, S; Chanover, N; Charnoz, S;  Chassefiere, E; Colwell, JE; Deangelis, E; Dougherty, M; Drossart, P; Flasar, FM; Fouchet, T; Frampton, R;  Franchi, I; Gautier, D; Gurvits, L; Hueso, R; Kazeminejad, B; Krimigis, T; Jambon, A; Jones, G; Langevin, Y; Leese,  M; Lellouch, E; Lunine, J; Milillo, A; Mahaffy, P; Mauk, B; Morse, A; Moreira, M; Moussas, X; Murray, C; Mueller‐ Wodarg, I; Owen, TC; Pogrebenko, S; Prange, R; Read, P; Sanchez‐Lavega, A; Sarda, P; Stam, D; Tinetti, G; Zarka,  P; Zarnecki, J  EXPERIMENTAL ASTRONOMY (2009) 23, 947‐976 



  Abstract: Kronos is a mission aimed to measure in situ the chemical and isotopic compositions of the Saturnian atmosphere with two probes and also by remote sensing, in order to understand the origin, formation, and evolution of giant planets in general, including extrasolar planets. The abundances of noble gases, hydrogen, carbon, nitrogen, oxygen, sulfur and their compounds, as well as of the D/H, He-4/He-3, Ne-22/Ne-21/Ne-20, Ar-36/Ar-38, C-13/C-12, N-15/N-14, O-18/(O-17)/O-16, Xe-136/Xe-134/Xe-132/Xe-130/Xe-129 isotopic ratios will be measured by mass spectrometry on two probes entering the atmosphere of Saturn at two different locations near mid-latitudes, down to a pressure of 10 Bar. The global composition of Saturn will be investigated through these measurements, together with microwave radiometry determination of H2O and NH3 and their 3D variations. The dynamics of Saturn's atmosphere will be investigated from: (1) measurements of pressure, temperature, vertical distribution of clouds and wind speed along the probes' descent trajectories, and (2) determination of deep winds, differential rotation and convection with combined probe, gravity and radiometric measurements. Besides these primary goals, Kronos will also measure the intensities and characteristics of Saturn's magnetic field inside the D ring as well as Saturn's gravitational field, in order to constrain the abundance of heavy elements in Saturn's interior and in its central core. Depending on the preferred architecture (flyby versus orbiter), Kronos will be in a position to measure the properties of Saturn's innermost magnetosphere and to investigate the ring structure in order to understand how these tiny structures could have formed and survived up to the present times. DOI : 10.1007/s10686-008-9094-9 



 



  ‐ 123 ‐  A manipulative parasite increasing an antipredator response decreases its vulnerability to a nonhost predator  Medoc, V; Rigaud, T; Bollache, L; Beisel, JN  ANIMAL BEHAVIOUR (2009) 77, 1235‐1241 



  Abstract: Trophically transmitted parasites have to deal with the antipredator adaptations of their intermediate hosts. Some of these parasites induce behavioural changes in their intermediate hosts that make them more vulnerable to predation by definitive hosts. However, the adaptiveness of behavioural manipulation also depends on the probability of being eaten by a nonhost predator. Parasites might therefore try to use specific antipredator responses of intermediate hosts to avoid this dead end. We tested this hypothesis using the acanthocephalan Polymorphus minutus and its intermediate amphipod host, Gammarus roeseli. In their natural habitat, uninfected G. roeseli shelter near the river bottom while infected gammarids tend to cling onto floating materials. In microcosm experiments, infected amphipods were preyed upon by sticklebacks (nonhost predators) less than uninfected individuals when refuges were provided near the water surface. Regardless of their infection status, G. roeseli reacted to olfactory cues of predation by spending more time on refuges and near the surface. However, these behaviours were increased in infected gammarids. These results suggest that, in addition to specific induced behaviours, parasites may also enhance an existing antipredator behaviour to increase their own survival. (C) 2009 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved. DOI : 10.1016/j.anbehav.2009.01.029 
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‐ 124 ‐  Field evidence for non‐host predator avoidance in a manipulated amphipod  Medoc, V; Beisel, JN  NATURWISSENSCHAFTEN (2009) 96, 513‐523 



  Abstract: Manipulative parasites are known to alter the spatial distribution of their intermediate hosts in a way that enables trophic transmission to definitive hosts. However, field data on the ecological implications of such changes are lacking. In particular, little is known about the spatial coexistence between infected prey and dead-end predators after a parasite-induced habitat shift. Here, we used an Amphipoda (Gammarus roeseli)-Acanthocephala (Polymorphus minutus) association to investigate how infection with a manipulative parasite affects the predation risk by non-hosts within the invertebrate community. First, we collected invertebrates by sampling various natural habitats and calculated the distribution amplitude of amphipods according to their infection status. Infection with P. minutus significantly reduced the habitat breadth in G. roeseli, parasitised individuals being mainly found in floating materials whereas uninfected ones were widespread throughout the sampled habitats. Second, to test if these changes also affect the risk for P. minutus to be ingested by non-hosts, we estimated the predation risk experienced by G. roeseli within the macro-invertebrate community. The habitat overlap between potential invertebrate predators and G. roeseli showed that the spatial probability of encounter was lower for P. minutusinfected amphipods than for uninfected conspecifics. For the first time, to our knowledge, a study used ecological tools to bring field evidence for the spatial avoidance of dead-end predators in a manipulated amphipod. DOI : 10.1007/s00114-008-0503-8 



 



  ‐ 125 ‐  Innovative UVC Light (185 nm) and Radio‐Frequency‐Plasma Pretreatment of Nylon Surfaces at Atmospheric  Pressure and Their Implications in Photocatalytic Processes  Mejia, MI; Marin, JM; Restrepo, G; Pulgarin, C; Mielczarski, E; Mielczarski, J; Stolitchnov, I; Kiwi, J  ACS APPLIED MATERIALS & INTERFACES (2009) 1, 2190‐2198 



  Abstract: Innovative pretreatment by UVC light (185 nm) and by radio-frequency (RF) plasma at atmospheric pressure to functionalize the Nylon surface, increasing its bondability toward TiO2, is reported in this study In the case of UVC light pretreatment in air, the molar absorption coefficient of O-2/N-2 at 185 nm is very low and the air in the chamber absorbs very little light from the UVC source before reaching the Nylon sample Nylon fabrics under RF plasma were also functionalized at atmospheric pressure because of the marked heating effect introduced in the Nylon by the RF plasma This effect leads to intermolecular bond breaking and oxygenated surface groups in the topmost Nylon layers. Both pretreatments enhanced significantly the photocatalytic discoloration of the red-wine stain in Nylon-TiO2 compared with samples without pretreatment. The UVC and RF methods in the absence of vacuum imply a considerable cost reduction to functionalize textile surfaces, suggesting a potential industrial application Red-wine-stain discoloration under simulated sunlight was monitored quantitatively by diffuse-reflectance spectroscopy and by CO2 evolution X-ray photoelectron spectroscopy (XPS) was used to monitor the changes of the C, N, and S species on the Nylon topmost layers during the discoloration process Significant changes in the XPS spectra of Ti 2p peaks were observed during discoloration of the wine spots Wine stains attenuated the signal of the Ti 2p (458.4 eV) peak in the Nylon-TiO2-stained wine sample at time zero (from now on, the time before (he discoloration process) Furthermore. a decrease of the wine-related O 1s signal at 529 7 eV and N 1s signal at 399 5 eV was observed during the discoloration process. indicating an efficient catalytic decomposition of the wine pigment on Nylon-TiO2, X-ray diffraction detected the formation of anatase on the Nylon fibers High-resolution transmission electron microscopy shows the formation of anatase particles with sizes between 8 and 20 nm DOI : 10.1021/am900348u 
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‐ 126 ‐  Self‐cleaning modified TiO2‐cotton pretreated by UVC‐light (185 nm) and RF‐plasma in vacuum and also under  atmospheric pressure  Mejia, MI; Marin, JM; Restrepo, G; Pulgarin, C; Mielczarski, E; Mielczarski, J; Arroyo, Y; Lavanchy, JC; Kiwi, J  APPLIED CATALYSIS B‐ENVIRONMENTAL (2009) 91, 481‐488 



  Abstract: Two new innovative findings presented in this study are: (a) TiO2-cotton fabrics obtained by pretreatment with UVC-light (185nm) at atmospheric pressure introduced functionalities into the cotton surface enabling the chelation/binding of TiO2. This was possible since the molar absorption coefficient of O-2 and N-2 is very low at 185 nm and (b) the radiofrequency (RF-plasma) pretreatment of cotton surface lead to the formation active binding sites on the cotton at atmospheric pressure. This unexpected RF effect was due to the drastic localized heating of the cotton leading to intermolecular H-bond breaking between the cellulose surface-OH groups of adjacent molecules with the formation of functionalized groups in the cellulose fibers. The discoloration kinetics of the wine stain on the TiO2-cotton pretreated by RF at atmospheric pressure for 10 min was the most favorable. The red wine stains discoloration under Suntest simulated light was monitored by diffuse reflectance spectroscopy (DRS) and by the CO2 evolution during the stain mineralization. By Xray photoelectron spectroscopy (XPS) it was possible to monitor the decrease of the C, N, S-species on the textile topmost layers during the discoloration process. The XPS Ti 2p(3/2) peak shifts indicating Ti4+/Ti3+ oxido-reduction taking place during the photocatalysis. X-ray diffraction showed the formation of the anatase phase on the cotton. By X-ray fluorescence the loading of TiO2 before and after the discoloration process was found to be similar to 0.8%. High-resolution electron microscopy (HRTEM) shows transparent TiO2 anatase 8-18 nm coating the cotton with layers similar to 31 nm (+/- 10%). These 3-4 TiO2 layers on the cotton did not affect the touch or handling properties of the cotton enabling the potential commercial use of the TiO2-cotton fabrics. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.apcatb.2009.06.017 



 



  ‐ 127 ‐  Sol‐Gel and Isotropic/Nematic Transitions in Aqueous Suspensions of Natural Nontronite Clay. Influence of  Particle Anisotropy. 2. Gel Structure and Mechanical Properties  Michot, LJ; Baravian, C; Bihannic, I; Maddi, S; Moyne, C; Duval, JFL; Levitz, P; Davidson, P  LANGMUIR (2009) 25, 127‐139 



  Abstract: After size-selection, the phase behavior of aqueous suspensions of nontronite clay was analyzed by osmotic pressure measurements, rheological experiments, and small-angle X-ray scattering. All the measurements confirm that for ionic strength Spr + Spl + Rt + H2O. As the garnet hosting hogbomite also includes equilibrium sapphirine + quartz, the hogbomite probably underwent T > 1000 degrees C peak metamorphism, in which case this the first report of this mineral formed under ultrahigh-temperature conditions. On the other hand, coarse-grained (- 12 mm) hogbomite, which is slightly richer in Fe + Mg (6.7-6.9 pfu) and poor in Al (14.5-14.7 pfu) than the former type (6.4-6.6 and 14.7-15.0 pfu, respectively), occurs in the matrix around spinel and/or sapphirine. The texture suggests retrograde formation of the latter hogbomite. DOI : 10.2465/jmps.090613 



 



  ‐ 136 ‐  Ni‐Co sulphide segregation in the Mamb pyroxenite intrusion, Cameroon  Nkoumbou, C; Villieras, F; Barbey, P; Ngoune, CY; Joussemet, R; Diot, F; Njopwouo, D; Yvon, J  COMPTES RENDUS GEOSCIENCE (2009) 341, 517‐525 



  Abstract: The amphibole metapyroxenite intrusion from Mamb (Cameroon) consists of enstatite, diopside-augite, edenite, and traces of plagioclase, biotite and rutile. It contains notable amounts of sulphides (pyrrhotite, pentlandite, chalcopyrite, pyrite and Co-rich violarite). The sulphide phase segregated during magma crystallization as immiscible droplets (95 mol%) with very minor CH4 (2.5-4.6 mol%), N-2 (0.1-0.4 mol%), and C2H6 (0.01-0.02 mol%) constituents. A thin carbon film precipitated on the cavity wall, not visible optically, was also identified by Raman spectroscopy. We therefore infer the following carbon-forming reaction during decompression and/or cooling below 700 degrees C and 5 kbar; CO2 + CH4 -> 2C + 2H(2)O. When the inclusions were heated to 150 degrees C to homogenize all the fluid phases, H-2 (0-0.05 mol%) and H2O (1.7-0.3 mol%) were detected instead of C2H6. Although the processes of the formation of C2H6 and H-2 are not known.. the presence of CH4, C2H6 and H-2 in CO2dominant fluid is considered as a possible product of a series of reactions in the C-O-H system within the inclusion cavity during decompression/cooling. DOI : 10.2465/jmps.090622f 



 



  ‐ 166 ‐  Efficient mineral weathering is a distinctive functional trait of the bacterial genus Collimonas  Uroz, S; Calvaruso, C; Turpault, MP; Sarniguet, A; de Boer, W; Leveau, JHJ; Frey‐Klett, P  SOIL BIOLOGY & BIOCHEMISTRY (2009) 41, 2178‐2186 



  Abstract: The mineral weathering ability of 45 bacterial strains belonging to the genus Collimonas and coming from various terrestrial environments was compared to that of 5 representatives from the closely related genera Herbaspirillum and Janthinobacterium. Using glucose as the sole carbon source in a microplate assay for quantifying the release of iron and protons from biotite, all Collimonas strains proved to be very efficient weathering agents, in contrast to the Herbaspirillum and Janthinobacterium strains. The weathering phenotype was also evident during growth of collimonads on mannitol and trehalose, but not on gluconic acid. All Collimonas strains were able to solubilize inorganic phosphorus and produce gluconic acid from glucose, suggesting that acidification is one of the main mechanisms used by these bacteria for mineral weathering. The production of siderophores may also be involved, but this trait, measured as the ability of collimonads to mobilize iron, was shared with Herbaspirillum and Janthinobacterium strains. These findings are discussed in an ecological context that recognizes collimonads; as mycophagous (fungal-eating) and efficient mineral weathering bacteria and suggests that this ability has evolved as an adaptation to nutrient-poor conditions, possibly as part of a mutualistic relationship with mycorrhizal fungi. (C) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.soilbio.2009.07.031 



 



  ‐ 167 ‐  Mineral weathering by bacteria: ecology, actors and mechanisms  Uroz, S; Calvaruso, C; Turpault, MP; Frey‐Klett, P  TRENDS IN MICROBIOLOGY (2009) 17, 378‐387 



  Abstract: Soil microbes play an essential role in the environment by contributing to the release of key nutrients from primary minerals that are required not only for their own nutrition but also for that of plants. Although the role of fungi in mineral weathering is beginning to be elucidated, the relative impact of bacteria in this process and the molecular mechanisms involved remain poorly understood. Here, we discuss the ecological relevance of bacterial weathering, mainly in the soil and especially in acidic forest ecosystems, which strongly depend on mineral weathering for their sustainability. We also present highlights from recent studies showing molecular mechanisms and genetic determinants involved in the dissolution of complex minerals under aerobic conditions. Finally, we consider the potential applications of genomic resources to the study of bacterial weathering. DOI : 10.1016/j.tim.2009.05.004 
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‐ 168 ‐  Seismically induced shale diapirism: the Mine d'Or section, Vilaine estuary, Southern Brittany  Van Vliet‐Lanoe, B; Hibsch, C; Csontos, L; Jegouzo, S; Hallegouet, B; Laurent, M; Maygari, A; Mercier, D;  Voinchet, P  INTERNATIONAL JOURNAL OF EARTH SCIENCES (2009) 98, 969‐984 



  Abstract: The P,nestin section (southern Brittany) presents large regular undulations, commonly interpreted as evidence of periglacial pingos. It is an upper Neogene palaeoestuary of the Vilaine River reactivated during the middle Quaternary (middle terrace). It is incised into a thick kaolinitic saprolite and deformed by saprolite diapirs. This paper presents the arguments leading to a mechanistic interpretation of the deformations at P,nestin. Neither recent transpressive tectonics nor diagnostic evidence of periglacial pingo have been found despite evidence for a late paleo-permafrost. The major deformational process is shale diapirism, initially triggered by co-seismic water supply, with further loading and lateral spreading on an already deformed and deeply weathered basement, which allowed the shale diapirism to develop. Deformations are favoured by the liquefaction of the saprolite and a seaward mass movement and recorded, rather distant, effects of an earthquake (c. 280 ka B.P.) resulting from the progressive subsidence of the southern Armorican margin. These deformations triggered by an earthquake are similar to those induced by classical shale diapirism. They are probably common in tectonically active continental environments with shallow water table. DOI : 10.1007/s00531-007-0295-7 



 



  ‐ 169 ‐  Migmatites, granites and orogeny: Flow modes of partially‐molten rocks and magmas associated with  melt/solid segregation in orogenic belts  Vanderhaeghe, O  TECTONOPHYSICS (2009) 477, 119‐134 



  Abstract: This paper presents a model for the genesis of migmatites and granites during orogenic evolution based on the analysis of several Phanerozoic crustal segments and a review of the physical properties of partially-molten rocks and magmas. This model inventories the modes of bulk flow of partially-molten rocks and magmas and the mechanisms of melt/solid segregation for each mode. Partial melting of rocks is associated with a strength decrease of two to three orders of magnitude leading to strain partitioning expressed by channel flow driven either by forces related to plate tectonics (vertical channel flow) or by the gravity force associated with lateral variations of crustal thicknesses (horizontal channel flow). Although the structural characteristics of migmatites indicate that deformation plays a role in melt migration. the emplacement of laccoliths of leucogranites above migmatites attests to the efficiency of the buoyancy force. Another decrease in apparent strength of about ten orders of magnitude is associated with the loss of continuity of the solid framework marking the transition from partially-molten rocks to magmas. The breakdown of the solid framework also allows for settling of the solid in suspension increasing the buoyancy of the remaining magma. Accordingly, domes cored by diatexites (former heterogeneous magmas) and mantled by metatexites (former partially-molten rocks) are interpreted as gravitational instabilities driven by the relative buoyancy of the magma and permitted by the weakness of the partially-molten rocks. This model provides a first order framework to elucidate the development of a crustal-scale horizontal layering during the evolution of orogenic belts that are affected by partial melting. In this case, the middle crust is dominated by migmatites with domes cored by diatexites and mantled by metatexites that correspond to a partially-molten and magmatic zone, respectively. The granitic dikes and sills and the associated laccoliths of leucogranites correspond to an intrusive zone overlying the partially-molten zone. The refractory lower crust is potentially in part formed by accumulation of solids segregated from the overlying heterogeneous magmas. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.tecto.2009.06.021 



 



  ‐ 170 ‐  An XPEEM study of structural cation distribution in swelling clays. I. Synthetic trioctahedral smectites  Vantelon, D; Belkhou, R; Bihannic, I; Michot, LJ; Montarges‐Pelletier, E; Robert, JL  PHYSICS AND CHEMISTRY OF MINERALS (2009) 36, 593‐602 



  Abstract: X-PEEM images and XPS were collected on isolated layers of three synthetic swelling clays, one hectorite and two saponites with various charge, recording the Si(2p), Al(2p) and Mg(2p) core level spectra from the clay sheets. Spectra were fitted to determine the different components of the core levels. Due to their large full width at half maximum, Si XPS spectra were fitted using two to three doublets. It appears that, for a given clay mineral, Si, Al and Mg binding energies (BE) were constant, for all the observed layers. However, variations of the Si BE were observed depending on the nature of the mineral investigated. The various components obtained from the fit of Si spectra could be assigned to different substitution rates; binding energy shifting to lower values with substitution increase in the layer. Furthermore, variations in Si BE according to charge location were assigned to the influence of exchangeable cation. DOI : 10.1007/s00269-009-0304-4 
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‐ 171 ‐  A predictive model for the enthalpies of hydration of zeolites  Vieillard, P; Mathieu, R  AMERICAN MINERALOGIST (2009) 94, 565‐577 



  Abstract: A compilation of the average hydration enthalpies per mole of water of 145 diversely originating zeolites measured using different technical methods [76 data from transposed-temperature drop calorimetry (TTDC), 51 data from immersion calorimetry (IC), 6 data from phase equilibria (PE), 5 data from gas-adsorption calorimetry (GAC), and 3 data from hydrofluoric acid solution calorimetry (HF)] was generated. Statistical regressions between three parameters involving the average hydration enthalpy per mole of water {Delta Hhyd-W,Delta Hhyd-W/(Al/Si), In[-Delta Hhyd-W/(Al/Si)]} and six parameters namely: (1) the charge defined by the Al/Si ratio; (2) the ratio of the framework charge to the number of H2O molecules (Al/H2O); (3) the framework density (FD) calculated from the molecular volume of the anhydrous zeolite, FDhyd, and hydrated zeolite, FDhyd; (4) the average cation electronegativity in the exchange site characterized by parameter Delta O-H(=)(site A)(aq); and (5) the intracrystalline water porosity (WP) determined from the Volume of liquid water that can be recovered upon thorough outgassing of the hydrated zeolite. The regressions were performed by taking into account either the nature of the measurement technique, or the nature of the zeolite family. Within the zeolites from the TTDC and IC populations (133 data), the best results were obtained with In[-Delta Hhyd-W/(Al/Si)] and Al/(Al + Si). Whatever the measurement technique, considering the nature of the zeolite family having a constant framework density of the anhydrous form (129 data), the Al/(Al + Si) ratio remains the best parameter and the enthalpy of hydration can be expressed as follows: Delta Hhyd-W = -(Al/Si)*e({5.491-4.674*)[Al/Al + Si)]}) This general relationship can be improved by considering the following parameters: FDanh, Delta O-H(=)(site A)(aq), WP and a new parameter that is the product of three parameters Al/Si, Delta O-H(=)(site A)(aq), and WP weighing the variation of the water porosity related to the nature of the cation and to the total charge of the exchange site. Therefore, an understanding of the chemical formulae and unit-cell Volumes of anhydrous and hydrated zeolites is required to evaluate the enthalpy of hydration with an accuracy of +/- 3.25 kJ/mol H2O. DOI : 10.2138/am.2009.3028 



 



  ‐ 172 ‐  The relationship between riverine lithium isotope composition and silicate weathering rates in Iceland  Vigier, N; Gislason, SR; Burton, KW; Millot, R; Mokadem, F  EARTH AND PLANETARY SCIENCE LETTERS (2009) 287, 434‐441 



  Abstract: This study presents lithium isotope and elemental data for the dissolved phase and suspended and bedload sediments of the major Icelandic rivers. For the dissolved phase, delta Li-7 values range between 10.1 parts per thousand and 23.8 parts per thousand, while river sediments display lower and much more homogeneous values (delta Li-7 = 3.1 parts per thousand-4.8 parts per thousand), close to the composition of unweathered Mid-Ocean Ridge Basalt (MORB). High delta Li7 values are associated with high K/Li, Na/Li and Mg/Li ratios, in waters draining mainly old and weathered basalt catchments, whereas low delta Li-7 rivers are located in younger parts of the island. Simple mixing between precipitation, Lirich hydrothermal springs and basalt weathering is unable to explain the entire range of delta Li-7 values. Instead, a simple model of Li uptake by secondary minerals, associated with clay-water Li isotope fractionation (Delta Li-7 ranging from -1 parts per thousand to - 7.5 parts per thousand) can explain both water and sediment delta Li-7 values. A negative correlation is observed between basalt chemical erosion rates and delta Li-7 measured in Icelandic rivers, and an empirical law is inferred. Comparison with literature data suggests that this relationship may be applicable at a more global and scale, if confirmed, could be of particular use for estimating the evolution of continental weathering preserved in marine sedimentary records. However, more data are now needed for rivers draining silicates typical of the continental crust, in order to refine large scale modelling. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.epsl.2009.08.026 
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‐ 173 ‐  Evaluation of the chemical reactivity of the fluid phase through hard‐soft acid‐base concepts in magmatic  intrusions with applications to ore generation  Vigneresse, JL  CHEMICAL GEOLOGY (2009) 263, 69‐81 



  Abstract: Ore genesis, when associated with felsic magmatism, develops from metals scavenging from the melt into the fluid, gaseous, phase. Its composition includes water, CO2, sulphur under several possible species, and halogens, mainly F and Cl. The respective influence of those elements is examined by computing the theoretical electronegativity and chemical hardness of the fluid phase. Those parameters are commonly larger for the fluid phase than for the silicate melt. Indeed a common hardness value for the melt is around 3.5 eV, whereas the computed values for the fluid phase are around 7.5 eV for pure water, with departure ranging from 6.9 eV in case of S-rich fluid, to 8.8 eV in case of a F-rich fluid. Since metals show tendency to present electronegativity above 15 eV and high hardness, the fluid phase is very attractive for metals. The influence of S, under its various non-detailed species, is to decrease both electronegativity and hardness. It therefore favours segregation of soft metals, as Cu, Ag and Au. Since F- is the hardest base, it increases both electronegativity and hardness, making the fluid phase attractive to Sn and W. Cl- presents contrasted effects, since it decreases the hardness, but increases the electronegativity. It could be of influence in the segregation of Fe in iron-oxide-copper-gold (IOCG) porphyry deposits, though mixing between magmatic and evaporitic fluids makes the situation quite complex. The chemical character of the fluid phase also explains the discrepancy existing for metal solubility, as well as for the redox conditions, between the melt and the fluid phase. The change in oxidation state induced by a hard fluid, i.e. F-rich, promotes oxidation, for instance from Sn(II) to Sn(IV) or reduction in case of a soft, i.e. S-rich, fluid phase, from Mo(VI) to Mo(IV). The bulk electronegativity and hardness of the fluid phase modify the redox state of the metals during transportation, before condensation. The semiquantitative model provides a new insight on the chemical conditions of metals segregation and transportation through the magma before ore formation. (C) 2008 Published by Elsevier B.V. DOI : 10.1016/j.chemgeo.2008.11.019 



 



  ‐ 174 ‐  Homogeneous Distribution of Al‐26 in the Solar System from the Mg Isotopic Composition of Chondrules  Villeneuve, J; Chaussidon, M; Libourel, G  SCIENCE (2009) 325, 985‐988 



  Abstract: The timing of the formation of the first solids in the solar system remains poorly constrained. Micrometer-scale, high-precision magnesium (Mg) isotopic analyses demonstrate that Earth, refractory inclusions, and chondrules from primitive meteorites formed from a reservoir in which short-lived aluminum-26 (Al-26) and Mg isotopes were homogeneously distributed at +/- 10%. This level of homogeneity validates the use of Al-26 as a precise chronometer for early solar system events. High-precision chondrule Al-26 isochrons show that several distinct chondrule melting events took place from similar to 1.2 million years (My) to similar to 4 My after the first solids condensed from the solar nebula, with peaks between similar to 1.5 and similar to 3 My, and that chondrule precursors formed as early as 0.87(-0.16)(+0.19) My after. DOI : 10.1126/science.1173907 
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‐ 175 ‐  An archaeo‐seismological study of the NImes Roman aqueduct, France: indirect evidence for an M > 6 seismic  event?  Volant, P; Levret, A; Carbon, D; Scotti, O; Combescure, D; Verdel, T; Piant, A; Laurent, P  NATURAL HAZARDS (2009) 49, 53‐77 



  Abstract: This paper presents a synthesis of a multidisciplinary study carried out along the NImes Roman aqueduct, located in the southeast part of France. The study was motivated by archaeologists attempting to explain the partial destructions of only one aerial bridge of the aqueduct (Pont de la LA ' ne). Given its close proximity to the NImes seismically active fault, a possible seismic origin for the destructions was invoked. Seismologists and structural engineers thus carried out a variety of field and numerical investigations to test the seismic hypothesis. Supporting field evidence was found first along the aerial bridge section of the aqueduct: broken stalactites, arch warping, cracks and destruction of the bridge just above a breast wall shortly after its construction. Secondly, the underground part of the canal was analysed: irregularity in the thickness of calcite deposits of the canal walls, presence of numerous cracks, horizontal shift of the otherwise linear structure of the canal and presence of calcite twins in the deposits, found only where the canal crosses the NImes fault system. Numerical modelling and experimental results show that (1) only the Pont de la LA ' ne would have suffered serious damage under seismic solicitation (assuming an M6 earthquake at 10 km distance). The second aerial bridge, the three levels arches Pont du Gard, an historical monument still standing today, would have suffered less damage, due to its very different fundamental frequency of around 0.4 Hz, far from the amplified seismic near-field spectrum; (2) the numerical models also show that a fall of the canal wall would require a higher magnitude event (M > 6); (3) the presence of calcite twinning requires a differential static stress of 4 MPa or greater, which can only be achieved very close to the fault rupture of a M > 6 earthquake; (4) finally, local surface rupturing of such a fault would also corroborate the hypothesis that the observed offset of the canal may be partly seismically induced. Although other possible origins for each individual evidence may not be excluded, the observed spatiotemporal concentration of architectural/geological anomalies together with the numerical results allow us to support a possible co-seismic origin for these disorders, indirectly attesting to the potential seismic activity (M > 6) of the nearby NImes fault. Furthermore, following the conclusions of archaeological studies, the disorders occurred between 250 and 350 year AD, thus providing timing for this possible seismic event, an essential parameter in seismic hazard analysis. These results validate the archaeo-seismological approach as a tool that may help improve the knowledge of major infrequent earthquakes in areas of moderate seismic activity. DOI : 10.1007/s11069-008-9276-9 



 



  ‐ 176 ‐  Microcrysts Record Transient Convection at Piton de la Fournaise Volcano (La Reunion Hotspot)  Welsch, B; Faure, F; Bachelery, P; Famin, V  JOURNAL OF PETROLOGY (2009) 50, 2287‐2305 



  Abstract: We studied the morphologies of olivine, clinopyroxene and plagioclase microcrysts in olivine-rich basalts from the December 2005 eruption at Piton de la Fournaise, to reconstruct the thermal history of the magma prior to reaching the surface. Olivine microcrysts and their melt inclusions show textural and compositional evidence for rapid growth caused by successive cooling and reheating cycles below the liquidus of olivine (1230 degrees C). Clinopyroxene crystals are corroded, which indicates reheating above the liquidus of clinopyroxene (1140 degrees C). Clinopyroxene crystallization-dissolution is also evidenced by the composition of melt inclusions in olivine microcrysts. We interpret the cooling-heating cycles experienced by olivine and clinopyroxene microcrysts as evidence for thermal convection in the shallow magma storage zone (2-2 center dot 5 km depth) of the volcano. Plagioclase microcrysts do not record temperature fluctuations, and hence probably crystallized in the conduit. Given the small size of the olivine and clinopyroxene microcrysts and their rapid growth, it is likely that convection preceded the December 2005 eruption by only a few days at most. Our results suggest that convection is transient and proceeds in small-scale cells at low Rayleigh number (< 10(4)), rather than vigorous and continuous convection at high Rayleigh number. DOI : 10.1093/petrology/egp076 



 



  ‐ 177 ‐  Ocean to continent transfer of atmospheric Se as revealed by epiphytic lichens  Wen, HJ; Carignan, J  ENVIRONMENTAL POLLUTION (2009) 157, 2790‐2797 



  Abstract: There is still a long-term debate concerning the relative contributions of naturally emitted and anthropogenic Se at the regional and local scales. Here, Se and heavy metal concentrations are reported for epiphytic lichens collected in coastal and inland areas from the USA. Canada and France for assessing atmospheric Se source. Correlations found between Se and Cl in lichens confirmed the major marine biogenic source for atmospheric Se. Continental samples do not show systematic relationships between Se and other metal (Pb, Cu, In ...) contents, even for lichens collected in the vicinity of smelters or close to urban areas. Our results suggest that, although anthropogenic Se may be present, the marine biogenic Se source is a major contributor to atmospheric Se for our sampling locations. The contribution of naturally emitted atmospheric Se may be significant in urban and industrial areas and should be taken into account for further studies. (C) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.envpol.2009.04.021 
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  ‐ 178 ‐  Quantitative force and mass measurements using the cantilever with integrated actuator and deflection  detector  Woszczyna, M; Zawierucha, P; Swiatkowski, M; Gotszalk, T; Grabiec, P; Nikolov, N; Mielczarski, J; Mielczarska, E;  Glezos, N; Ivanow, T; Ivanowa, K; Sarov, Y; Rangelow, IW  MICROELECTRONIC ENGINEERING (2009) 86, 1043‐1045 



  Abstract: Applications based on cantilever sensor technology like atomic force microscopy, mass spectroscopy, magnetic resonance force microscopy, and other physical or chemical sensing techniques demand theoretical understanding of sensing and actuation mechanism. Moreover reliable calibration of any instrumentation is necessary in order to enable comparison of obtained results between various laboratories. When mass or force investigations are performed in nanoscale the reliable system calibration is even more difficult due to the lack of appropriate references and established metrological techniques. In this article we present the calibration methodology of thermally driven piezoresistive cantilevers which were used for mass and force measurements. We adapt the mass loading spring constant calibration method and compare the results obtained in this way with the method which was based on the resonance frequency detection. Additionally we will present results of the cantilever deflection sensitivity measurement and low-frequency noise properties. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.mee.2009.01.082 



 



  ‐ 179 ‐  Thermally driven piezoresistive cantilevers for shear‐force microscopy  Woszczyna, M; Gotszalk, T; Zawierucha, P; Zielony, M; Ivanow, T; Ivanowa, K; Sarov, Y; Nikolov, N; Mielczarski,  J; Mieluarska, E; Rangelow, IW  MICROELECTRONIC ENGINEERING (2009) 86, 1212‐1215 



  Abstract: In this article we will present architecture, properties and application of a novel scanning probe microscopy (SPM) piezoresistive cantilever with thermal deflection actuator. This microprobe with an integrated planar microtip is utilized in shear-force microscopy (ShFM) in which the cantilever microtip vibrates parallel to the surface. We will describe the calibration procedure of sensitivity of cantilever piezoresistive deflection detection, thermal actuation and experimental setup of the developed measurement system. We will also present results of topography measurements of highly oriented pyrolytic graphite (HOPG) and Hafnia alvei bacteria culture surface using developed ShFM system. (c) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.mee.2009.01.043 



 



  ‐ 180 ‐  Geochemical Applications of Noble Gases  Yang, TF; Marty, B; Hilton, DR; Kurz, MD  CHEMICAL GEOLOGY (2009) 266, 1‐3 



  Abstract: Noble gases are unique tracers, due to their rarity on Earth and their inertness. Several of their isotopes are produced by nuclear reactions, whereas others were trapped when the Earth formed. They have been widely used for understanding the evolution and structure of the Earth, dating geological events/processes, characterizing magma genesis and volcanism in different tectonic environments, tracing mantle-crust interaction even in non-volcanic areas, and for monitoring earthquake and volcanic activities. Some of these topics were presented at the 9th International Conferences on Gas Geochemistry that was held in 2007 in Taipei, Taiwan. This special volume includes twelve papers, which cover a wide range of applications of noble gases geochemistry such as tracing the thermal evolution of the early Earth, understanding the mantle source of continental basalts, establishing the spatial variations of gas compositions in hot springs and fumaroles from volcanic and forearc areas, as well as in key non-volcanic areas such as faults and seismic zones, tracing the origin and evolution of ore-forming. uids of uranium deposits, reproducing the noble gas behavior during faulting, and, finally, using argon as a tracer of large-scale geologic processes. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.chemgeo.2009.07.005 
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‐ 181 ‐  Nitrogen in peridotite xenoliths: Lithophile behavior and magmatic isotope fractionation  Yokochi, R; Marty, B; Chazot, G; Burnard, P  GEOCHIMICA ET COSMOCHIMICA ACTA (2009) 73, 4843‐4861 



  Abstract: In order to document the origin and speciation of nitrogen in mantle-derived rocks and minerals. the N and Ar contents and isotopic compositions were investigated for hydrous and anhydrous peridotite xenoliths from Ataq, Yemen, from Eifel, Germany, and from Massif Central, France. Nitrogen and Ar were extracted by stepwise combustion with a fine temperature resolution, followed by fusion in a platinum crucible. A large isotopic disequilibrium of up to 25.4%omicron is observed within single peridotite xenoliths, with delta N-15 values as low as -17.3%omicron in phlogopite whereas clinopyroxene and olivine show positive delta N-15 values. Identical Sr isotopic ratios of phlogopite, clinopyroxene and whole rock in this wehrlite sample are consistent with crystallization from a common reservoir, suggesting that the light N signature of phlogopite might be the result of isotopic fractionation during N uptake from the host magma. The nitrogen concentration is systematically high in phlogopite, (7.6-25.7 ppm), whereas that of bulk peridotite xenoliths is between 0.1 and 0.8 ppm. The high N content of phlogopite is at least partly due to host magma-mineral interaction, and may also suggest the occurrence of N as NH4+ that substituted for K+ during mineral growth in mafic magmas. Such speciation is consistent with the fact that N and Rb contents correlate well for a set of samples from mantle regions that were affected by subductionrelated metasomatism and magmatism. The N/Rb ratios of these samples are comparable with values estimated for subduction zone magmas, but are one order of magnitude lower than the N/Rb ratios characterizing subducting slabs. This difference suggests preferential release of N relative to alkalis in the forearc region. N/Ar-40* ratios of minerals from analyzed mantle xenoliths are much higher than those of vesicles in MORBs and OIBs, requiring either the occurrence of nitrogen speciation in the mantle more compatible than Ar, significant loss of fluid phase during entrainment, or long residence time of volatile elements in the mantle source(s) of fluids to increase drastically the Ar-40* budget of the latter. (C) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.gca.2009.05.054 



 



  ‐ 182 ‐  Re‐Os systematics of the Raobazhai peridotite massifs from the Dabie orogenic zone, eastern China  Zheng, L; Zhi, XC; Reisberg, L  CHEMICAL GEOLOGY (2009) 268, 1‐14 



  Abstract: The Raobazhai ultramafic massif of the ultrahigh pressure Sulu-Dabie orogenic belt, central China, is thought to be a segment of subcontinental lithospheric mantle that was subducted and exhumed during the Triassic collision of the North China and Yangtze cratons. We performed a Re-Os isotopic study of periclotites from the massif, associated with major and trace element analysis and textural examination. Os (1.02 to 6.28 ppb) and Re (0.004 to 0.376 ppb) concentrations are typical of orogenic lherzolite values, and Os-187/Os-188 ratios (0.1157 to 0.1283) are all similar to or lower than the proposed primitive upper mantle value. (OS)-O-187/(OS)-O-188 is roughly correlated with Re-187/(OS)-O-188, and strongly correlated with Al2O3. These correlations can be explained by radiogenic ingrowth of (OS)-O-187 since an ancient partial melting event. T-MA model ages (1.7 to 2.0 Ga) of refractory peridotites from the lower massif are consistent with the model age (1.8 Ga) obtained from the (OS)-O-187/(OS)-O-188 vs. Al2O3 correlation at similar to 1% Al2O3. This age cannot distinguish the cratonic provenance of the Raobazhai massif, since similar Re-Os model ages have been obtained from both the North China and the Yangtze cratons. The poor quality of the (OS)-O-187/(OS)-O-188 vs. Re-187/Os-188 correlation indicates that the Re/Os ratios were disturbed, perhaps during Triassic subduction. The mainly lherzolitic samples of the upper massif, which were most strongly affected by this process, have porphyroclastic textures with fine-grained olivine, pyroxene and amphibole neoblasts, suggesting Re mobility during recrystallization in the presence of fluids. Previous studies of ultramafic xenoliths from arc volcanics demonstrate that slab-derived melts or fluids can both scavenge mantle Os and add substantial amounts of radiogenic Os to the suprasubduction mantle. In Raobazhai, both trace element patterns and the abundance of hydrous phases provide evidence for extensive interaction with fluids during subduction and/or exhumation. Nevertheless, the strong correlation between (OS)-O-187/(OS)-O-188 and Al2O3, and the high Os concentrations of these rocks indicate that Os isotopic ratios, and probably even Os concentrations, were essentially unaffected by this process. Assuming that the arguments favoring a suprasubduction setting for the Raobazhai massif are valid, these data provide evidence that Os systematics are sometimes surprisingly robust, even above subduction zones. (C) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.chemgeo.2009.06.021 
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‐ 183 ‐  Water and phosphorus content affect PAH dissipation in spiked soil planted with mycorrhizal alfalfa and tall  fescue  Zhou, XB; Cebron, A; Beguiristain, T; Leyval, C  CHEMOSPHERE (2009) 77, 709‐713 



  Abstract: Polycyclic aromatic hydrocarbon (PAH) dissipation efficiency can be increased in the plant rhizosphere, but may be affected by various environmental factors. We investigated the effects of the watering regime and phosphorus concentration on PAH dissipation in the rhizosphere of mycorrhizal plants in a pot experiment. Two plant species, alfalfa (Medicago sativa) and tall fescue (Festuca arundinacea), were co-cultured and inoculated with an arbuscular mycorrhizal (AM) fungus (Glomus intraradices) in PAH (phenanthrene (PHE) = 500 mg kg(-1), pyrene (PYR) = 500 mg kg(-1), dibenzo(a,h)anthracene (DBA) = 65 mg kg(-1)) spiked agricultural soil for 6 weeks. Treatments with different phosphor-us concentrations and watering regimes were compared. The PHE dissipation reached 90% in all treatments and was not affected by the treatments. The major finding was the significant positive impact of mycorrhizal plants on the dissipation of high molecular weight PAH (DBA) in high-water low-phosphorus treatment. Such an effect was not observed in high-water high-phosphorus and lowwater low-phosphorus treatments, where AM colonization was very low. A positive linear relationship was detected between PYR dissipation and the percentage of Gram-positive PAH-ring hydroxylating dioxygenase genes in high-water highphosphorus treatments, but not in the other two treatments with lower phosphorus concentrations and water contents. Such results indicated that the phosphorus and water regime were important parameters for the dissipation of HMW-PAH. (C) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.chemosphere.2009.08.050 



 



  ‐ 184 ‐  Laser Ablation (193 nm), Purification and Determination of Very Low Concentrations of Solar Wind Nitrogen  Implanted in Targets from the GENESIS Spacecraft  Zimmermann, L; Burnard, P; Marty, B; Gaboriaud, F  GEOSTANDARDS AND GEOANALYTICAL RESEARCH (2009) 33, 183‐194 



  Abstract: The GENESIS space mission recovered ions emitted by the Sun during a 27 month period. In order to extract, purify and determine the very low quantities of solar nitrogen implanted in the GENESIS targets, a new installation was developed and constructed at the CRPG (Nancy, France). It permitted the simultaneous determination of nitrogen and noble gases extracted from the target by laser ablation. The extraction procedure used a 193 nm excimer laser that allowed for surface contamination in the outer 5 nm to be removed, followed by a step that removed 50 nm of the target material, extracting the solar nitrogen and noble gases implanted in the target. Following purification using Ti and Zr getters for noble gases and a Cu-CuO oxidation cycle for N-2, the extracted gases were analysed by static mode (pumps closed) mass spectrometry using electron multiplier and Faraday cup detectors. The nitrogen blanks from the purification section and the static line (30 minutes) were only 0.46 picomole and 0.47 picomole, respectively. DOI : 10.1111/j.1751-908X.2009.00021.x 
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