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  Année 2010  Ordre d’apparition décroissant 



  ‐ 1 ‐  Brine‐rock interaction in the Athabasca basement (McArthur River U deposit, Canada): consequences for fluid  chemistry and uranium uptake  Richard, A; Pettke, T; Cathelineau, M; Boiron, MC; Mercadier, J; Cuney, M; Derome, D  TERRA NOVA (2010) 22, 303‐308 



  Abstract: P>The nature of uranium source rocks, transport conditions and deposition processes are still highly controversial for world-class unconformity-related U deposits. This article presents the first detailed chemistry of brines associated with the giant McArthur River U deposit, Canada. LA-ICP-MS analysis of individual fluid inclusions suggests mixing between a Na-Ca-Mg-K-Sr-Ba brine and a Ca-Mg-Na-K-Sr-Ba brine. The brines share a common origin (evaporated seawater) and show evidence for contrasting interaction with basement rocks. The Na-rich brine lost Mg and K in alteration haloes around U ores, while the Ca-rich brine results from Na-Ca exchange and Sr-Ba gain. U concentrations (0.3-530 mu g g-1) are anomalously high compared with usual basinal fluids, this indicating that U uptake occurred within basement rocks. The two brine end-members have mixed within the main U deposit area, which could be one of the major driving forces for U deposition. DOI : 10.1111/j.1365-3121.2010.00947.x 



 



  ‐ 2 ‐  Terrestrial short‐term ecotoxicity of a green formicide  Tiepo, EN; Correa, AXR; Resgalla, C; Cotelle, S; Ferard, JF; Radetski, CM  ECOTOXICOLOGY AND ENVIRONMENTAL SAFETY (2010) 73, 939‐943 



  Abstract: When ants become annoying, large quantities of formicide are applied to terrestrial ecosystems in tropical regions, but awareness of the health and environmental impacts related to the use of synthetic pesticides has been increasing. The use of green pesticides to combat target organisms could reduce these impacts. In this regard, terrestrial ecotoxicity tests with higher plants (Brassica olaracea, Lactuca sativa and Mucuna aterrima), annelids (Eisenia foetida), Collembola (Folsomia candida) and soil enzyme activity analysis (diacetate fluorescein hydrolysis) were used to evaluate short-term terrestrial ecotoxicity of a green pesticide prepared from naturally-occurring organic compounds. At the highest formicide concentration tested in these experiments (i.e., 50 g kg(-1) soil) no toxicity toward terrestrial organisms was observed. The lack of short-term terrestrial ecotoxicity suggest that this green formicide can be classed as an environmentally friendly product as compared to the ecotoxicity of the most commonly used commercialized formicides. (C) 2010 Elsevier Inc. All rights reserved. DOI : 10.1016/j.ecoenv.2010.01.009 



 



  ‐ 3 ‐  The influence of thermal desorption on genotoxicity of multipolluted soil  Bonnard, M; Devin, S; Leyval, C; Morel, JL; Vasseur, P  ECOTOXICOLOGY AND ENVIRONMENTAL SAFETY (2010) 73, 955‐960 



  Abstract: A multipolluted soil sampled from a former coking plant in Lorraine (France) was evaluated for its genotoxic effects on coelomocytes of the Eisenia fetida earthworm using the comet assay. The biological efficiency of thermal desorption of the contaminated soil was also investigated. The untreated polluted soil was shown to be genotoxic to earthworms. Although thermal desorption reduced the concentration of PAHs by 94% (Sigma(16) (PAHs) = 1846 and 101 mg/kg before and after thermal desorption, respectively), the treatment did not eliminate the genotoxicity of soil pollutants to earthworms but increased it. The concentration of non-volatile metals did not change after thermal desorption. Among metals found in the treated soil, cadmium, chromium and nickel could explain the genotoxicity of the contaminated soil after thermal desorption. The treatment could increase the bioavailability and genotoxicity of heavy metals, through a modification of the soil's organic matter, the speciation of heavy metals and their binding to organic matter. This study underlines the importance of measuring biological effects, in order to evaluate the risk associated with formerly contaminated soils and the efficiency of remediation. (C) 2010 Elsevier Inc. All rights reserved. DOI : 10.1016/j.ecoenv.2010.02.023 
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‐ 4 ‐  Melt/rock interaction in remains of refertilized Archean lithospheric mantle in Jiaodong Peninsula, North China  Craton: Li isotopic evidence  Zhang, HF; Deloule, E; Tang, YJ; Ying, JF  CONTRIBUTIONS TO MINERALOGY AND PETROLOGY (2010) 160, 261‐277 



  Abstract: Li contents and its isotopes of minerals in mantle peridotite xenoliths from late Cretaceous mafic dikes, analyzed in situ by Cameca IMS-1280, reveal the existence of melt/rock interaction in remains of refertilized Archean lithospheric mantle in Qingdao, Jiaodong Peninsula, North China Craton. Two groups of peridotites exist, i.e., low-Mg# lherzolite and high-Mg# harzburgites. The low-Mg# lherzolite has a relatively homogeneous Li concentration (ol: 2.01-2.11 ppm; opx: 1.77-1.88 ppm; cpx: 1.75-1.93 ppm) and Li isotopic composition (delta Li-7 in ol: 4.2-7.6aEuro degrees; in opx: 6.0-8.3aEuro degrees; in cpx: 5.3-8.4aEuro degrees). The similarity in delta Li-7 value to the fresh MORB provides further evidence for the argument that the low-Mg# lherzolite could be the fragment of the newly accreted lithospheric mantle. The high-Mg# harzburgites have heterogeneous Li abundances (ol: 0.83-2.09 ppm; opx: 0.92-1.94 ppm; cpx: 1.12-4.89 ppm) and Li isotopic compositions (delta Li-7 in ol: -0.5 to +11.5aEuro degrees; in opx: -6.2 to +11.1aEuro degrees; in cpx: -34.3 to +10.1aEuro degrees), showing strong disequilibrium in Li partitioning and Li isotope fractionation between samples. The cores of most minerals in these high-Mg# harzburgites have relatively homogeneous delta Li-7 values, which are higher than those of fresh MORB, but similar to those previously reported for arc lavas. These harzburgites have enriched trace elemental and Sr-Nd isotopic compositions. These observations indicate that in the early Mesozoic the lithospheric mantle beneath the southeastern North China Craton was similar to that in arc settings, which is metasomatized by subducted crustal materials. Extremely low delta Li-7 preserved in cpxs requires diffusive fractionation of Li isotopes from later-stage melt into the minerals. Thus, the Li data provide further evidence that the Archean refractory lithospheric mantle represented by the high-Mg# harzburgites was refertilized through melt/rock interaction and transformed to the Mesozoic less refractory and incompatible element and SrNd isotopes enriched lithospheric mantle. DOI : 10.1007/s00410-009-0476-4 



 



  ‐ 5 ‐  Arsenic speciation in fluid inclusions using micro‐beam X‐ray absorption spectroscopy  James‐Smith, J; Cauzid, J; Testemale, D; Liu, WH; Hazemann, JL; Proux, O; Etschmann, B; Philippot, P; Banks, D;  Williams, P; Brugger, J  AMERICAN MINERALOGIST (2010) 95, 921‐932 



  Abstract: Synchrotron radiation X-ray fluorescence (SR-XRF) was used to characterize As speciation within natural fluid inclusions from three deposits with different hydrogeochemical and geological settings. The studied samples represent different compositions of Au-bearing fluids: typical orogenic Au deposit (low-salinity, similar to 6 mol% CO2 +/- CH4; Brusson, Western Italian Alps); brines from a Proterozoic (Fe)-Cu-Au deposit (Starra, Queensland, Australia); and an As-rich magmatic fluid with a bulk composition similar to that typical of orogenic gold (Muiane pegmatite, Mozambique). Arsenic K-edge X-ray absorption spectra (XAS) were obtained from fluid inclusions at temperatures ranging from 25 to 200 C, and compared with spectra of aqueous As(III) and As(V) solutions and minerals. X-ray absorption near edge structure (XANES) data show that initially the fluid inclusions from all three regions contain some As in reduced form [As(III) at Brusson and Muiane; As-sulfide or possibly As(0) at Starra]. However, this reduced As is readily oxidized under the beam to As(V). Therefore, extended X-ray absorption fine structure (EXAFS) spectra for the As(III) aqueous complex could be collected only on the sample from the Muiane pegmatite containing large fluid inclusions with high As concentrations (>> 1000 ppm). Analysis of these EXAFS data shows that As(OH)3((aq)) (coordination number of 3.0 +/- 0.2 atoms, bond length of 1.76 +/0.01 angstrom) is the dominant arsenic aqueous species in the Muiane fluid inclusions at 100 degrees C, in accordance with predictions based on studies conducted using autoclaves. The As(V) complex resulting from photooxidation in the Muiane inclusions was characterized at 200 degrees C; the As-O bond distance (1.711 +/- 0.025 A) corresponds to that found in the arsenate group in minerals, and to that measured for the (HAsO4)(2-) complex at room temperature (1.700 +/- 0.023 angstrom). The extent of the XAS information that could be obtained for As in this study was limited by the rapid photooxidation that occurred in all inclusions, despite the relatively low photon flux density used (similar to 4.4 x 10(6) photons/s/mu m(2)). Photosensitivity was not observed in autoclave experiments and is the result of a complex interaction between redox-sensitive complexes in solution and the products of water radiolysis generated by the beam. Even under such challenging experimental conditions, the information gathered provides some precious information about As chemistry in ore-forming fluids. DOI : 10.2138/am.2010.3411 
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‐ 6 ‐  Floc Cohesive Force in Reversible Aggregation: A Couette Laminar Flow Investigation  Frappier, G; Lartiges, BS; Skali‐Lami, S  LANGMUIR (2010) 26, 10475‐10488 



  Abstract: A simple theoretical model is proposed to describe the limiting size of aggregates attained at steady state under given shear conditions. The stable size is assumed to be the result of a dynamic equilibrium between simultaneous aggregate growth and breakup that arc represented as first-order processes. The theory establishes that the evolution of steady-state aggregate size versus shear rate is written as the sum of two exponential laws. The validity of the model is verified by direct observation of the coagulation behavior of latex particles in the stagnant plane of a counter-rotating Couette reactor. The influence of latex elementary particle size, initial particle volume fraction, and inner gap spacing of Couette reactor, are investigated. In all cases, the model shows good agreement with the experimental results. Aggregate growth proceeds with a monomodal size distribution that exhibits a sealing behavior. Such monomodal distribution evolves toward broad and even bimodal steady-state distributions at both low and high shear rates, whereas a narrow monomodal pattern is observed at intermediate shear gradients. The aggregate cohesive force F-C can be calculated from the critical shear rate of dislocation defined by the model. In contrast to the broadly accepted view that larger flocs should be more fragile than smaller aggregates, we find that F-C scales as D-3/2 where D is the aggregate characteristic diameter. The latter relationship may he derived by assuming linear elasticity of aggregates. DOI : 10.1021/la9046947 



 



  ‐ 7 ‐  3D model of fracture zones at Soultz‐sous‐Forets based on geological data, image logs, induced microseismicity  and vertical seismic profiles  Sausse, J; Dezayes, C; Dorbath, L; Genter, A; Place, J  COMPTES RENDUS GEOSCIENCE (2010) 342, 531‐545 



  Abstract: This study presents a new deterministic 3D model of the fracture zones observed in the granitic reservoir of the Soultz European geothermal project. The major fracture zones encountered around 6 wells (4550, EP51, GPK1, GPK2, GPK3 and GPK4) consist in 53 main structures that are located and characterized in terms of size and orientation: 39 fracture zones, 8 microseismic structures and 6 structures derived from vertical seismic profiles are represented in the 3D model using Discrete Fracture Network tools of the gOcad modelling platform (Paradigm (TM), Earth Decision (TM)). This work illustrates the complexity of 3D fracture zone correlation and interpretation in crystalline rock masses characterized at meter scale (borehole) and at the reservoir scale (kilometer) thanks to geophysical imaging techniques. (C) 2010 Academie des sciences. Published by Elsevier Masson SAS. All rights reserved. DOI : 10.1016/j.crte.2010.01.011 



 



  ‐ 8 ‐  Downward penetration and mixing of sedimentary brines and dilute hot waters at 5 km depth in the granite  basement at Soultz‐sous‐Forets (Rhine graben, France)  Cathelineau, M; Boiron, MC  COMPTES RENDUS GEOSCIENCE (2010) 342, 560‐565 



  Abstract: Fluids trapped in granite microfissures around 5 km depth in the GPK2 drilling from the European Hot Dry Rock (HDR) Energy program at Soultz-sous-Forets, can be related to the rather recent (post-Oligocene) fluid flow due to the rifting of the Rhine graben. Most of fluid inclusions planes were healed by fluids similar to those trapped in hydrothermal quartz veins from the shallower levels of the granite. The fluid inclusion dataset indicates a model of mixing between a sedimentary brine rich in divalent cations (around 20 wt.% eq. NaCl) and a dilute fluid slightly hotter than the brine, and characterized by a temperature close to the present-day measured temperature. The penetration of brines down to 5 km is significant, as well as the lack of homogenization of the reservoir fluids, i.e., each fluid is characterized by a specific salinity in between the two fluid end-members. (C) 2009 Academie des sciences. Published by Elsevier Masson SAS. All rights reserved. DOI : 10.1016/j.crte.2009.08.010 
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‐ 9 ‐  Activated sludge behaviour in a batch reactor in the presence of antibiotics: study of extracellular polymeric  substances  Avella, AC; Essendoubi, M; Louvet, JN; Gorner, T; Sockalingum, GD; Pons, MN; Manfait, M; de Donato, P  WATER SCIENCE AND TECHNOLOGY (2010) 61, 3147‐3155 



  Abstract: The influence of Erythromycin, Roxithromycin, Amoxicillin, Tetracycline and Sulfamethoxazole on municipal sludge in batch reactors was investigated. The study was focused on extracellular polymeric substances (EPS) as indicator of bacteria sensitivity to toxic agents. The EPS were analysed by UV-Vis and FT-IR spectroscopies and by size exclusion chromatography. It was found that Erythromycin and Roxithromycin induced a significant increase of bound EPS in flocs. This was attributed to a protection mechanism of the bacteria. Erythromycin was the only antibiotic which inhibited COD and nitrogen removal. DOI : 10.2166/wst.2010.924 



 



  ‐ 10 ‐  Impact of carbohydrate supply on stem growth, wood and respired CO2 delta C‐13: assessment by  experimental girdling  Maunoury‐Danger, F; Fresneau, C; Eglin, T; Berveiller, D; Francois, C; Lelarge‐Trouverie, C; Damesin, C  TREE PHYSIOLOGY (2010) 30, 818‐830 



  Abstract: The present study examines the impact of the C source (reserves vs current assimilates) on tree C isotope signals and stem growth, using experimental girdling to stop the supply of C from leaves to stem. Two-year-old sessile oaks (Quercus petraea) were girdled at three different phenological periods during the leafy period: during early wood growth (Girdling Period 1), during late wood growth (Girdling Period 2) and just after growth cessation (Girdling Period 3). The measured variables included stem respiration rates, stem radial increment, delta C-13 of respired CO2 and contents of starch and water-soluble fraction in stems (below the girdle) and leaves. Girdling stopped growth, even early in the growing season, leading to a decrease in stem CO2 efflux (CO2R). Shift in substrate use from recently fixed carbohydrate to reserves (i.e., starch) induced C-13 enrichment of CO2 respired by stem. However, change in substrate type was insufficient to explain alone all the observed CO2R delta C-13 variations, especially at the period corresponding to large growth rate of control trees. The below-girdle mass balance suggested that, during girdling periods, stem C was invested in metabolic pathways other than respiration and stem growth. After Girdling Period 1, the girdle healed and the effects of girdling on stem respiration were reversed. Stem growth restarted and total radial increment was similar to the control one, indicating that growth can be delayed when a stress event occurs early in the growth period. Concerning tree ring, seasonal shift in substrate use from reserves (i.e., starch) to recently fixed carbohydrate is sufficient to explain the observed C-13 depletion of tree ring during the early wood growth. However, the inter-tree intra-ring delta C-13 variability needs to be resolved in order to improve the interpretation of intra-seasonal ring signals in terms of climatic or ecophysiological information. This study highlighted, via carbohydrate availability effects, the importance of the characterization of stem metabolic pathways for a complete understanding of the delta C-13 signals. DOI : 10.1093/treephys/tpq039 



 



  ‐ 11 ‐  Towards Stochastic Time‐Varying Geological Modeling  Caumon, G  MATHEMATICAL GEOSCIENCES (2010) 42, 555‐569 



  Abstract: The modeling of subsurface geometry and properties is a key element to understand Earth processes and manage natural hazards and resources. In this paper, we suggest this field should evolve beyond pure data fitting approaches by integrating geological concepts to constrain interpretations or test their consistency. This process necessarily calls for adding the time dimension to 3D modeling, both at the geological and human time scales. Also, instead of striving for one single best model, it is appropriate to generate several possible subsurface models in order to convey a quantitative sense of uncertainty. Depending on the modeling objective (e.g., quantification of natural resources, production forecast), this population of models can be ranked. Inverse theory then provides a framework to validate (or rather invalidate) models which are not compatible with certain types of observations. We review recent methods to better achieve both stochastic and time-varying geomodeling and advocate that the application of inversion should rely not only on random field models, but also on geological concepts and parameters. DOI : 10.1007/s11004-010-9280-y 
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‐ 12 ‐  An effective geometrical approach to the structure of colloidal suspensions of very anisometric particles  Baravian, C; Michot, LJ; Paineau, E; Bihannic, I; Davidson, P; Imperor‐Clerc, M; Belamie, E; Levitz, P  EPL (2010) 90, ‐ 



  Abstract: We show in the present letter that the organization of colloidal suspensions of very anisometric repulsive particles can be understood on the basis of simple geometrical considerations. Using a large set of rod-like and plate-like particles, we first evidence that the experimental inter-particle distances can be accurately predicted from geometrical constraints. We then show that the experimental static structure factors can be satisfactorily fitted using an effective Percus-Yevick structure factor. The fit parameters are then interpreted in terms of the co-excluded volumes of effective ghost particles, which further supports the geometrical representation previously developed. DOI : 10.1209/0295-5075/90/36005 



 



  ‐ 13 ‐  Effect of grass cover on water and pesticide transport through undisturbed soil columns, comparison with field  study (Morcille watershed, Beaujolais)  Dousset, S; Thevenot, M; Schrack, D; Gouy, V; Carluer, N  ENVIRONMENTAL POLLUTION (2010) 158, 2446‐2453 



  Abstract: The purpose of this work is to assess the effectiveness of two grass covers (buffer zone and grass-covered interrow), to reduce pesticide leaching, and subsequently to preserve groundwater quality. Lower amounts of pesticides leached through grass-cover soil columns (2.7-24.3% of the initial amount) than the bare soil columns (8.0-55.1%), in correspondence with their sorption coefficients. Diuron was recovered in higher amounts in leachates (8.9-32.2%) than tebuconazole (2.7-12.9%), in agreement with their sorption coefficients. However, despite having a sorption coefficient similar to that of diuron, more procymidone was recovered in the leachates (10.2-55.1%), probably due to its facilitated transport by dissolved organic matter. Thus even in this very permeable soil, higher organic matter contents associated with grass-cover reduce the amount of pesticide leaching and limit the risk of groundwater contamination by the pesticides. The results of diuron and tebuconazole transfer through undisturbed buffer zone soil columns are in agreement with field observations on the buffer zone. (C) 2010 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.envpol.2010.03.028 



 



  ‐ 14 ‐  Interaction of pyrene fluoroprobe with natural and synthetic humic substances: Examining the local molecular  organization from photophysical and interfacial processes  Jung, AV; Frochot, C; Villieras, F; Lartiges, BS; Parant, S; Viriot, ML; Bersillon, JL  CHEMOSPHERE (2010) 80, 228‐234 



  Abstract: The direct and indirect interaction mechanisms of pyrene with: (i) various molecular weight fractions of a synthetic humic-like substance (SyHA) and (ii) extracts of natural humic acids (NHA) from Moselle River suspended matter were investigated using quenching fluorescence and surface tension measurements. Humic materials were characterized in a previous study. The Stern-Volmer associative constants were determined from the quenching technique. Surface tension measurements revealed an increase in surface activity as a function of concentration for each humic fraction independently of the pyrene presence in solution, even during the formation of humic micelles. The results obtained suggest the possibility of specific intermolecular interactions occurring during pyrene entrapment within humic acids. In addition, we show that molecular weight. aliphatic chains (especially those containing nitrogen groups) and number of acidic groups are determinant characteristics for pollutant entrapment capacity at concentrations below the critical micellar concentration (CMC) of humic substances. (C) 2010 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.chemosphere.2010.04.035 
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‐ 15 ‐  Population Structure and Abundance of Arsenite‐Oxidizing Bacteria along an Arsenic Pollution Gradient in  Waters of the Upper Isle River Basin, France  Quemeneur, M; Cebron, A; Billard, P; Battaglia‐Brunet, F; Garrido, F; Leyval, C; Joulian, C  APPLIED AND ENVIRONMENTAL MICROBIOLOGY (2010) 76, 4566‐4570 



  Abstract: Denaturing gradient gel electrophoresis (DGGE) and quantitative real-time PCR (qPCR) were successfully developed to monitor functional aoxB genes as markers of aerobic arsenite oxidizers. DGGE profiles showed a shift in the structure of the aoxB-carrying bacterial population, composed of members of the Alpha-, Beta-and Gammaproteobacteria, depending on arsenic (As) and E-h levels in Upper Isle River Basin waters. The highest aoxB gene densities were found in the most As-polluted oxic surface waters but without any significant correlation with environmental factors. Arsenite oxidizers seem to play a key role in As mobility in As-impacted waters. DOI : 10.1128/AEM.03104-09 



 



  ‐ 16 ‐  Behaviour of lithium and its isotopes during weathering in the Mackenzie Basin, Canada  Millot, R; Vigier, N; Gaillardet, J  GEOCHIMICA ET COSMOCHIMICA ACTA (2010) 74, 3897‐3912 



  Abstract: We report Li isotopic compositions, for river waters and suspended sediments, of about 40 rivers sampled within the Mackenzie River Basin in northwestern Canada. The aim of this study is to characterize the behaviour of Li and its isotopes during weathering at the scale of a large mixed lithology basin. The Mackenzie River waters display systematically heavier Li isotopic compositions relative to source rocks and suspended sediments. The range in delta Li-7 is larger in dissolved load (from +9.3 parts per thousand to +29.0 parts per thousand) compared to suspended sediments (from 1.7 parts per thousand to +3.2 parts per thousand), which are not significantly different from delta Li-7 values in bedrocks. Our study shows that dissolved Li is essentially derived from the weathering of silicates and that its isotopic composition in the dissolved load is inversely correlated with its relative mobility when compared to Na. The highest enrichment of Li-7 in the dissolved load is reported when Li is not or poorly incorporated in secondary phases after its release into solution by mineral dissolution. This counterintuitive observation is interpreted by the mixing of water types derived from two different weathering regimes producing different Li isotopic compositions within the Mackenzie River Basin. The incipient weathering regime characterizing the Rocky Mountains and the Shield areas produces Li-7 enrichment in the fluid phase that is most simply explained by the precipitation of oxyhydroxide phases fractionating Li isotopes. The second weathering regime is found in the lowland area and produces the lower delta Li-7 waters (but still enriched in Li-7 compared to bedrocks) and the most Li-depleted waters (compared to Na). Fractionation factors suggest that the incorporation of Li in clay minerals is the mechanism that explains the isotopic composition of the lowland rivers. The correlation of boron and lithium concentrations found in the dissolved load of the Mackenzie Rivers suggests that precipitation of clay minerals is favoured by the relatively high residence time of water in groundwater. In the Shield and Rocky Mountains, Li isotopes suggest that clay minerals are not forming and that secondary minerals with stronger affinity for Li-7 appear. Although the weathering mechanisms operating in the Mackenzie Basin need to be characterized more precisely, the Li isotope data reported here clearly show the control of Li isotopes by the weathering intensity. The spatial diversity of weathering regimes, resulting from a complex combination of factors such as topography, geology, climate and hydrology explains, in fine, the spatial distribution of Li isotopic ratios in the large drainage basin of the Mackenzie River. There is no simple relationship between Li isotopic composition and chemical denudation fluxes in the Mackenzie River Basin. (C) 2010 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.gca.2010.04.025 
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‐ 17 ‐  Magnesium isotopic composition of the Earth and chondrites  Teng, FZ; Li, WY; Ke, S; Marty, B; Dauphas, N; Huang, SC; Wu, FY; Pourmand, A  GEOCHIMICA ET COSMOCHIMICA ACTA (2010) 74, 4150‐4166 



  Abstract: To constrain further the Mg isotopic composition of the Earth and chondrites, and investigate the behavior of Mg isotopes during planetary formation and magmatic processes, we report high-precision (+/-0.06 parts per thousand on delta Mg-25 and +/-0.07 parts per thousand on delta Mg-26, 2SD) analyses of Mg isotopes for (1) 47 mid-ocean ridge basalts covering global major ridge segments and spanning a broad range in latitudes, geochemical and radiogenic isotopic compositions; (2) 63 ocean island basalts from Hawaii (Kilauea, Koolau and Loihi) and French Polynesia (Society Island and Cook-Austral chain); (3) 29 peridotite xenoliths from Australia, China, France, Tanzania and USA; and (4) 38 carbonaceous, ordinary and enstatite chondrites including 9 chondrite groups (CI, CM, CO, CV, L, LL, H, EH and EL). Oceanic basalts and peridotite xenoliths have similar Mg isotopic compositions, with average values of delta Mg-25 = -0.13 +/- 0.05 (2SD) and delta(26)mg = -0.26 +/- 0.07 (2SD) for global oceanic basalts (n = 110) and delta Mg-25 = 0.13 +/- 0.03 (2SD) and delta Mg26 = -0.25 +/- 0.04 (2SD) for global peridotite xenoliths (n = 29). The identical Mg isotopic compositions in oceanic basalts and peridotites suggest that equilibrium Mg isotope fractionation during partial melting of peridotite mantle and magmatic differentiation of basaltic magma is negligible. Thirty-eight chondrites have indistinguishable Mg isotopic compositions, with delta Mg-25 = 0.15 +/- 0.04 (2SD) and delta Mg-26 = 0.28 +/- 0.06 (2SD). The constancy of Mg isotopic compositions in all major types of chondrites suggest that primary and secondary processes that affected the chemical and oxygen isotopic compositions of chondrites did not significantly fractionate Mg isotopes. Collectively, the Mg isotopic composition of the Earth's mantle, based on oceanic basalts and peridotites, is estimated to be 0.13 +/- 0.04 for delta Mg-25 and 0.25 +/- 0.07 for delta Mg-26 (2SD, n = 139). The Mg isotopic composition of the Earth, as represented by the mantle, is similar to chondrites. The chondritic composition of the Earth implies that Mg isotopes were well mixed during accretion of the inner solar system. (C) 2010 Elsevier Ltd. All rights reserved'. DOI : 10.1016/j.gca.2010.04.019 



 



  ‐ 18 ‐  Evolution of Uranium Fractionation Processes through Time: Driving the Secular Variation of Uranium Deposit  Types  Cuney, M  ECONOMIC GEOLOGY (2010) 105, 553‐569 



  Abstract: Uranium deposit types have evolved considerably from the Archean to the Present. The major global drivers were (1) change of geotectonic conditions during the Late Archean, (2) strong increase of atmospheric oxygen from 2.4 to 2.2 Ca, and (3) development of land plants during the Silurian. Other significant variations of uranium deposit types are related to unique conjunctions of conditions such as those during phosphate sedimentation in the Cretaceous. Earth's uranium fractionation mechanisms evolved through four major periods. The first, from 4.55 and 3.2 Ga, corresponds to formation of a thin essentially mafic crust in which the roost fractionated trondheimite-tonalite-granodiorite (TTG) rocks attained uranium concentrations of at most a few parts per million. Moreover, the uranium being essentially hosted in refractory accessory minerals and free oxygen being absent, no uranium deposit could be expected to have formed during this period. The second period, from about 3.1 to 2.2 Ca, is characterized by Several widespread pulses of highly fractionated potassic granite strongly enriched in U,71711, and K. Late in this period peraluminous granite was selectively enriched in U and to a lesser extent K. These were the first granite and pegmatite magmas able to crystallize high-temperature uraninite. The erosion of these granitic suites liberated thorium-rich uraninite which would then be concentrated in placer deposits along with pyrite and other heavy minerals (e.g., zircon, monazite, Fe-Ti oxides) within huge continental basins (e.g., Witwatersrand, South Africa, and Bind River, Canada). The lack of free oxygen at that time prevented oxidation of the uraninite which formed the oldest economic uranium deposit types on Earth, but only during this period. The third period, from 2.2 to 0.45 Ca, records increased oxygen to nearly the present atmospheric level. Tetravalent uranium from uraninite was oxidized to hexavalent uranium, forming highly soluble uranyl ions in water. Uranium was extensively trapped in reduced epicontinental sedimentary successions along with huge quantities of organic matter and phosphates accumulated as a consequence of biological proliferation, especially during the Late Paleoproterozoic. A series of uranium deposits formed through redox processes; the first of these developed at a formational redox boundary at about 2.0 Ga in the Oklo area of Gabon. All known economically significant uranium deposits related to Na metasomatism are about 1.8 Ca in age. The high-grade, large tonnage unconformity-related deposits also formed essentially during the Late Paleoproterozoic to early Mesoproterozoic. The last period (0.45 Ga Present) coincided with the colonization of continents by plants. The detrital accumulation of plants within continental siliciclastic strata represented intraformational reduced traps for another family of uranium deposits that developed essentially only during this period: basal, roll front, tabular, and tectonolithologic types. However, the increased recognition of hydrocarbon and hydrogen sulfide migration from oil or gas reservoirs during diagenesis suggests potential for sandstone-hosted uranium deposits to be found within permeable sandstone older than the Silurian. Large uranium deposits related to high-level hydrothermal fluid circulation and those related to evapotranspiration (calcretes) are only known driving this last period of time, probably because of their formation in near-surface environments with low preservation potential. DOI :  
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‐ 19 ‐  Isotopic tracing (Sr, Nd, U and Hf) of continental and marine aerosols in an 18th century section of the Dye‐3  ice core (Greenland)  Lupker, M; Aciego, SM; Bourdon, B; Schwander, J; Stocker, TF  EARTH AND PLANETARY SCIENCE LETTERS (2010) 295, 277‐286 



  Abstract: Determining the sources and pathways of atmospheric mineral dust and marine aerosols remains a difficult problem. In order to address this problem, the radiogenic isotopic composition of the dust and soluble ice components of Greenland ice has been determined and used as a source tracer for mineral dust and marine aerosols. Sr and Nd isotopic composition was measured, with a yearly to seasonal resolution, on both the bulk dust and soluble fractions of a section of the Dye-3 (1988) ice core from Greenland in the age range of 1786-1793 AD. Hf isotopic composition was also measured for three of the dust samples as a complementary tracer of dust origin, the first direct measurement of Hf in paleo-atmospheric dust. Measured Nd and Sr isotopic composition of the dust corrected for carbonate contributions are compared to literature potential source area (PSA) data (6 epsilon units) and are decoupled from dust composition, indicating that the Nd composition of seawater is preserved in the ice. The epsilon(Nd) of the ice suggests variable mixing of aerosols from Arctic sea salts with another, more radiogenic, source during transport. (C) 2010 Elsevier B.V. All rights reserved. DOI : 10.1016/j.epsl.2010.04.010 



 



  ‐ 20 ‐  EFFECTS OF TEMPERATURE, pH, AND IRON/CLAY AND LIQUID/CLAY RATIOS ON EXPERIMENTAL CONVERSION  OF DIOCTAHEDRAL SMECTITE TO BERTHIERINE, CHLORITE, VERMICULITE, OR SAPONITE  Mosser‐Ruck, R; Cathelineau, M; Guillaume, D; Charpentier, D; Rousset, D; Barres, O; Michau, N  CLAYS AND CLAY MINERALS (2010) 58, 280‐291 



  Abstract: In deep geological repositories for high-level nuclear wastes, interactions between steel canisters and clay-rich materials may lead to mineralogical transformations with a loss of the confining properties of the clays. Experiments simulating the conversion of smectite to Fe-rich clay phases in contact with Fe metal have been carried out to evaluate such a possibility by taking into account the effects of a series of critical parameters, including temperature, pH, and Fe/clay (Fe/C) and liquid/clay (L/C) ratios. The mineralogical and chemical transformations observed in these experiments have been compared with data from the literature, and subsequently used to propose a conceptual model for the main mineralogical transformations which can be expected in clay formations surrounding high-level nuclear waste repositories. In the presence of Fe metal and under low oxygen fugacity ( 5: dioctahedral smectite (di-sm) -> 7 angstrom Fe-rich phase (berthicrine, odinite-cronstedtite) for large Fe/C ratios (>0.5), or di-sm -> Fe-rich di-sm + Fe-rich trioctahedral smectite (tri-sm) for small Fe/C ratios (0.1); (2) up to 150 degrees C, under alkaline pH (10-12), and L/C > 5: di-sm -> Fe di-sm (+/- palygorskite) for a small Fe/C ratio (0.1); (3) at 300 degrees C, Fe/C = 0.1, and L/C > 5: di-sm -> Fe-rich saponite -> trioctahedral chlorite + feldspar + zeolite (near-neutral pH); di-sm -> Fe-rich vermiculite + mordenite (pH 10-12). Low temperatures (1. We examined the accuracy of a multimetric approach based on 22 biological and ecological traits of benthic macroinvertebrate communities to assess toxic sediment pollution in streams. 2. Faunal and chemical data from sites located on 150 medium-sized mountain streams in France were analysed. We used 18 additional sites, not included in the multimetric tool development as a test data set. A toxic quality class (from 'high' to 'poor/bad') was pre-assigned to each site using the French water quality assessment system (SEQ-Eau) based on toxic substances (metals, PAH and PCB) in sediment. 3. Each trait was described in multiple categories. The affinity of macroinvertebrate taxa for the different categories of a trait was described using a fuzzy coding procedure. The relative abundance of trait categories was calculated for communities at each site. 4. A nonparametric multiple comparison statistical procedure was used to compare relative abundances of trait categories between groups of sites assigned to different quality classes (e.g. high versus good; good versus moderate, etc.), to identify the combinations of trait categories that best separated sites between adjacent toxic quality classes. Based on such sets of trait categories, we propose a statistical procedure to allocate sites to toxic quality classes from the attributes of its benthic macroinvertebrate community. 5. Predictions from the trait-based functional tool achieved approximately 73% of correct site post-assignments to toxic quality classes pre-assigned using chemical criteria. All of the sites pre-assigned to the 'high' quality class, were post-classified into the same quality class using benthic community attributes. From 0-90% of sites from other quality classes were classified identically using both chemistry- and trait-based criteria, the observed biological impact being often lower than expected. We suggest that the rapid decline of sensitive species could lead to both low taxonomic richness and low diversity of adaptations, giving communities a less diverse range of potential functional responses to increasing toxic pressure. 6. Biological criteria based on macroinvertebrate traits could provide new methods for biological assessment. This study is the first step towards an in situ functional tool of stream sediment contamination assessment at community level. However, we need to increase the number of sites included in the development data set to improve the tool's precision, extend the procedure to additional stream types and validate the design at a larger spatial scale. DOI : 10.1111/j.1365-2427.2009.02281.x 
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‐ 23 ‐  ZINCOCHROMITE FROM THE GUANIAMO RIVER DIAMONDIFEROUS PLACERS, VENEZUELA: EVIDENCE OF ITS  METASOMATIC ORIGIN  Johan, Z; Ohnenstetter, D  CANADIAN MINERALOGIST (2010) 48, 361‐374 



  Abstract: Zincochromite associated with chromite and magnesiochromite was found in heavy-mineral concentrates from the Quebrada Grande placer deposit in the Guaniamo River diamondiferous district, Venezuela. It occurs in subhedral to anhedral grains from 0.1 to 0.7 mm in size. Reflectance measurements show an increase of reflectance values with FeFe2O4 content in spinel solid solution. The Vickers microhardness (load 100 g) is 1367(84) kg/mm(2). Zincochromite containing 60 mol.% ZnCr2O4 has a unit cell with a value of a equal to 8.271(3) angstrom. As revealed by EPMA, zincochromite grains are markedly zoned, with the rim and microfissures enriched in Zn. Furthermore, the chromite crystals partly replaced by zincochromite indicate high-temperature metasomatic processes involving a Zn- and Mn-bearing fluid phase. All chromian spinel compositions observed underwent, more or less intensely, this replacement. The chemical formula of the zincochromite richest in Zn from Guaniamo can be written: (Zn6.499Fe2+ Mn-0.613(2+) (0.511MgNi0.022)-Ni0.434)(Sigma 8.079)(Cr(9.639A)l(4.742)Fe(3+) 1.262Ti0.213V (3+)(0.040))Sigma O-15.921(32). A large extent of Mn-forFe2+ substitution has been observed. In some grains, the number of Mn atoms per formula unit exceeds Fe2+. Statistically, taking into account the Fe3+ concentration, zincochromite was formed at higher oxygen fugacities than its chromite and magnesiochromite precursors. EPMA traverses of zoned zincochromite and Zn- bearing magnesiochromite crystals indicate the substitution mechanisms 3Zn -> 2(Fe2+ + Mn) + Mg and 4Zn -> (Fe2+ + Mn) + 3Mg, besides the Zn -> (Fe2+ + Mn) and Zn -> Mg replacements. Chromite and magnesiochromite contain low, but consistent Zn concentrations, which demonstrate an early Zn enrichment of the magmatic system. Their chemical compositions are compatible with chromian spinels occurring in diamondiferous kimberlites and lamproites. Considering the presence of Zn- bearing chromites in several kimberlite-bearing areas on a worldwide scale, the occurrence of zincochromite at Guaniamo points to its use as a mineral indicator of kimberlites. DOI : 10.3749/canmin.48.2.361 



 



  ‐ 24 ‐  K‐Ar dating and delta O‐18‐delta D tracing of illitization within and outside the Shea Creek uranium prospect,  Athabasca Basin, Canada  Laverret, E; Clauer, N; Fallick, A; Mercadier, J; Patrier, P; Beaufort, D; Bruneton, P  APPLIED GEOCHEMISTRY (2010) 25, 856‐871 



  Abstract: Isotope analyses (K-Ar, delta O-18 and delta D) were performed on illite from both the sandstone cover and the underlying basement, close to and distant from Shea Creek, an unconformity-type U deposit (Athabasca Basin, Canada); the illite had previously been characterized crystallographically. In the barren areas away from deposit, illite is mainly of the cisvacant 1M polytype occurring as relatively coarse-grained lath-shaped particles, while it occurs as fine-grained particles of the trans-vacant 1M type next to and in the U mineralized strata. The tectonic-induced hydrothermal system that favored illite crystallization was multi-episodic 1453 +/- 2, 1330 +/- 20 and probably about 1235 Ma ago. These illite-forming episodes appear to have occurred contemporaneously to those favoring the concentration of the associated U oxides, which were dated independently by the U-Pb method in the Shea Creek deposits and elsewhere in the Athabasca Basin. No relationship was found between the illite polytypes and their crystallization ages, meaning that precipitation of each, either as the cis-vacant or the trans-vacant type, did not relate to a specific event, but to variable physical and chemical crystallization conditions during the same event. The change in the contemporaneous illite polytypes appears to relate to an increase in the delta O-18 with distance to the U deposit. Such a change could result from a progressively lower formation temperature with increasing distance to the U deposit, probably combined to a changing delta O-18 of the interstitial fluids due to variable water-rock interactions in the rocks. Variable water-rock ratios could have resulted from variable tectonic adjustments of the basement. The authors are inclined to believe that the cis-vacant 1M type crystallized from chemically different fluids, at slightly lower temperatures and away from U concentrations than the equivalent trans-vacant 1M type detected next to the U ores, both precipitating contemporaneously within analytical uncertainty. In addition, comparison of the delta D of the hydroxyls from cis-vacant and trans-vacant types suggests that the illite mineral structure was not affected by radiation related to radioactive decay within the deposit or by further natural alteration, as advocated for other occurrences. (C) 2010 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.apgeochem.2010.03.004 
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‐ 25 ‐  Acid‐Base Properties of 2:1 Clays. I. Modeling the Role of Electrostatics  Delhorme, M; Labbez, C; Caillet, C; Thomas, F  LANGMUIR (2010) 26, 9240‐9249 



  Abstract: We present a theoretical investigation of the titratable charge of clays with various structural charge (sigma(b)): pyrophyllite (sigma(b) = 0 e.nm(-2)), montmorillonite (sigma(b) = -0.7 e.nm(-2)) and illite (sigma(b) = -1.2 e.nm(-2)). The calculations were carried out using a Monte Carlo method in the Grand Canonical ensemble and in the framework of the primitive model. The clay particle was modeled as a perfect hexagonal platelet, with an "ideal" crystal structure. The only fitting parameters used are the intrinsic equilibrium constants (pK(0)) for the protonation/deprotonation reactions of the broken-bond sites on the lateral faces of the clay particles, silanol, =SiO- + H+ -> =SiOH, and aluminol, =AlO-1/2 + H+ -> =AlOH+1/2. Simulations are found to give a satisfactory description of the acid base titration of montmorillonite without any additional fitting parameter. In particular, combining the electrostatics from the crystal substitutions with ionization constants, the simulations satisfactorily catch the shift in the titration curve of montmorillonite according to the ionic strength. Change in the ionic strength modulates the screening of the electrostatic interactions which results in this shift. Accordingly, the PZNPC is found to shift toward alkaline pH upon increasing the permanent basal charge. Unlike previous mean field model results, a significant decrease in PZNPC values is predicted in response to stack Formation. Finally, the mean field approach is shown to be inappropriate to study the acid base properties of clays. DOI : 10.1021/la100069g 



 



  ‐ 26 ‐  Morphological cell transformation of Syrian hamster embryo (SHE) cells by the cyanotoxin, cylindrospermopsin Maire, MA; Bazin, E; Fessard, V; Rast, C; Humpage, AR; Vasseur, P  TOXICON (2010) 55, 1317‐1322 



  Abstract: Cylindrospermopsin (CYN) is a cyanotoxin which has been implicated in human intoxication and animal mortality. Genotoxic activity of this hepatotoxin is known but its carcinogenic activity remains to be elucidated. In this work, CYN was assessed for its cell-transforming activity using the Syrian hamster embryo (SHE) cell transformation assay. This in vitro assay is used to evaluate the carcinogenic potential of chemical, physical and biological agents in SHE cells, which are primary, normal, diploid, genetically stable and capable of metabolic activation. We demonstrated that CYN induced a significant increase in morphological cell transformation in SHE cells following a 7-day continuous treatment in the range of non-cytotoxic concentrations 1 x 10(-7)-1 x 10(-2) ng/mL (C) 2010 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.toxicon.2010.01.025 



 



  ‐ 27 ‐  Elemental and isotopic (Si‐29 and O‐18) tracing of glass alteration mechanisms  Valle, N; Verney‐Carron, A; Sterpenich, J; Libourel, G; Deloule, E; Jollivet, P  GEOCHIMICA ET COSMOCHIMICA ACTA (2010) 74, 3412‐3431 



  Abstract: To better understand glass alteration mechanisms, especially alteration layers formation, leaching experiments Of a borosilicate glass (SON68) doped with a different rare earth element (La, Ce, or Nd) with solutions rich in Si-29 and O-18 were carried out. The coupled analyses of glass, alteration products, and solution led to a complete elemental and isotopic (Si-29 and O-18) budget. They revealed different behaviours of elements that depend not only on their structural role in the glass, but also on their affinity for alteration products (gel, phyllosilicates, phosphates). However, analyses of both glass and solution are not sufficient to describe the real exchanges occurring between glass and solution. The use of Si-29 and O-18 tracers gives new insights on the formation of alteration layers. During alteration the phyllosilicates records the isotopic variations of the leaching solution. Their isotopic signatures highlight a mechanism of dissolution/precipitation, which implies equilibrium between the secondary phases and the solution. On the other hand the gel isotopic signature, that is intermediate between the glass and the solution, substantiates the hypothesis that the gel is formed by hydrolysis/condensation reactions. This mechanism can thus explain the influence of the gel formation conditions (alteration conditions, solution saturation) on the structure (reorganisation) and texture (porosity) of this layer and on its protective effect. These hydrolysis/condensation reactions are also certainly involved in the aluminosilicate glass alteration and in the formation of palagonite. (C) 2010 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.gca.2010.03.028 
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‐ 28 ‐  Dissolved osmium in Bengal plain groundwater: Implications for the marine Os budget  Paul, M; Reisberg, L; Vigier, N; Zheng, Y; Ahmed, KM; Charlet, L; Huq, MR  GEOCHIMICA ET COSMOCHIMICA ACTA (2010) 74, 3432‐3448 



  Abstract: We report osmium concentrations and isotopic compositions of 40 groundwater samples from the Bengal plain. Groundwaters have Os concentrations (16.9-191.5 pg/kg), about 5-10 times higher than those published for most rivers or seawater. Os-187/Os-188 varies widely (from 0.96 to 2.79) and is related to the isotopic signatures of the sediments constituting local aquifers. Os contents are correlated with those of soluble elements such as Sr, Mg, and Ca, suggesting that differing extents of solid-solution interaction explain most of the variation in measured Os concentrations. The covariation between Os and Sr allows us to estimate the mean Os content of Bengal groundwater (similar to 70 pg/kg). This concentration is too low to allow Bengal groundwater to significantly influence the marine Os isotopic composition, if likely fresh groundwater discharge rates to the Bay of Bengal are assumed. However, if Bengal groundwater Os concentrations are typical, the global Os groundwater flux would be expected to be around 180 kg/year, making it the second largest input of Os to the ocean after the river flux. Including this flux in the current Os marine budget, and assuming that this and other fluxes have remained constant with time, would decrease the calculated residence time of Os in the ocean by about 30%. (C) 2010 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.gca.2010.02.034 



 



  ‐ 29 ‐  Progress in electrohydrodynamics of soft microbial particle interphases  Duval, JFL; Gaboriaud, F  CURRENT OPINION IN COLLOID & INTERFACE SCIENCE (2010) 15, 184‐195 



  Abstract: Electrokinetic phenomena, such as electrophoresis, are valuable tools for determining the interfacial (double layer) properties of colloidal particles. The theoretical formalisms employed to interpret electrokinetic data (electrophoretic mobility) were initially derived for the restrictive case of hard (non-permeable) particles with the electrokinetic potential as unavoidable primary variable. In this paper, we underline the inadequacy of such models for addressing the electrostatic and hydrodynamic characteristics of microbes like bacteria, viruses or yeast cells. These bioparticles are characterized by heterogeneous, soft, permeable interphases formed with the outer electrolytic medium, which requires advanced electrokinetic analyses where the concept of zeta-potential must be abandoned. We review the progresses made in the measurement and analysis of interphasial properties of bioparticles under electrokinetic conditions. In particular, emphasis is given on the necessity to couple appropriately interpreted electrokinetics with other physico-chemical measurements (e.g. issued from AFM imaging/force spectroscopy) and microbiological techniques (genetic manipulation of microbes). Using such a combination, a clear connection between complex interphase properties of microbes and e.g. their propensity to adhere onto charged surfaces should be achieved. (C) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.cocis.2009.12.002 



 



  ‐ 30 ‐  Sequential and climatic framework of the growth and demise of a carbonate platform: implications for the  peritidal cycles (Late Jurassic, North‐eastern France)  Carpentier, C; Lathuiliere, B; Ferry, S  SEDIMENTOLOGY (2010) 57, 985‐U38 



  Abstract: The Middle Oxfordian of the eastern Paris Basin constitutes a remarkable example of the growth and demise of a carbonate platform. Fischer plots, sedimentary and diagenetic features allow the identification of four depositional cycles (S5 to S8) in the Transversarium Zone; they are inserted in a lower frequency cycle of increased/decreased accommodation space (SoIII). The long-term period of accommodation creation occurred during the older S5 and S6 cycles, the maximum accommodation zone being located in the lower part of the S6 cycle. This high accommodation period was tectonically controlled and was coeval with local distensive activity of a Hercynian fault. A major minimum accommodation zone exists during the S8 cycle. At that time, the platform was isolated and presented both a windward and a leeward margin. The growth of the platform was favoured by a warm and arid climate, oligotrophic conditions and reduced siliciclastic input during a highstand in relative sea-level. These palaeoenvironmental features favoured the proliferation of phototrophic organisms producing carbonate material. The death of the platform was generated by a reduction in the carbonate production surface during a lowstand in relative sea-level and by the appearance of mesotrophic conditions induced by the increase in siliciclastic inputs at the beginning of a period with a cooler and more humid climate. In the eastern Paris Basin, during the Middle Oxfordian, the parasequences are ordered and present 'greenhouse' characteristics. In contrast, at the beginning of the S8 cycle, the randomness in the thickness of contiguous parasequences increased. Decreased carbonate production during the lowstand caused by a transition from photozoan to heterozoan benthic communities certainly favoured this randomness and the appearance of catch-down parasequences. DOI : 10.1111/j.1365-3091.2009.01128.x 
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‐ 31 ‐  Some kinetics aspects of chlorine‐solids reactions  Kanari, N; Mishra, D; Mochon, J; Verdeja, LF; Diot, F; Allain, E  REVISTA DE METALURGIA (2010) 46, 22‐36 



  Abstract: The present paper describes detailed kinetics investigations on some selected chlorine-solid reactions through thermogravimetric measurements. The solids studied in this article include chemical pure oxides and sulfides as well as their natural bearing materials. The chlorinating agents employed are gaseous mixtures of Cl-2+N-2 (chlorination), Cl-2+O-2 (oxychlorination), and Cl-2+CO (carbochlorination). Results are presented as effects of various parameters on the reaction rate of these solids with these chlorinating agents. It was observed that the reactivity of these solids towards different chlorinating agents varied widely. Sulfides could be chlorinated at room temperature, while carbochlorination of chromium (III) oxide was possible only above 500 degrees C. The variation of the chlorination rate of these complex materials with respect to gas velocity, composition and temperature enabled us to focus some light on the plausible reaction mechanisms and stoichiometries. The obtained results were used for selective removal of iron from chromite concentrates, extraction of valuable metals from sulfide materials, purification of MgO samples, etc. DOI : 10.3989/revmetalm.0852 



 



  ‐ 32 ‐  Bacterial and iron oxide aggregates mediate secondary iron mineral formation: green rust versus magnetite  Zegeye, A; Mustin, C; Jorand, F  GEOBIOLOGY (2010) 8, 209‐222 



  Abstract: In the presence of methanoate as electron donor, Shewanella putrefaciens, a Gram-negative, facultative anaerobe, is able to transform lepidocrocite (gamma-FeOOH) to secondary Fe (II-III) minerals such as carbonated green rust (GR1) and magnetite. When bacterial cells were added to a gamma-FeOOH suspension, aggregates were produced consisting of both bacteria and gamma-FeOOH particles. Recently, we showed that the production of secondary minerals (GR1 vs. magnetite) was dependent on bacterial cell density and not only on iron reduction rates. Thus, gamma-FeOOH and S. putrefaciens aggregation pattern was suggested as the main mechanism driving mineralization. In this study, lepidocrocite bioreduction experiments, in the presence of anthraquinone disulfonate, were conducted by varying the [cell]/[lepidocrocite] ratio in order to determine whether different types of aggregate are formed, which may facilitate precipitation of GR1 as opposed to magnetite. Confocal laser scanning microscopy was used to analyze the relative cell surface area and lepidocrocite concentration within the aggregates and captured images were characterized by statistical methods for spatial data (i.e. variograms). These results suggest that the [cell]/[lepidocrocite] ratio influenced both the aggregate structure and the nature of the secondary iron mineral formed. Subsequently, a [cell]/[lepidocrocite] ratio above 1 x 107 cells mmol-1 leads to densely packed aggregates and to the formation of GR1. Below this ratio, looser aggregates are formed and magnetite was systematically produced. The data presented in this study bring us closer to a more comprehensive understanding of the parameters governing the formation of minerals in dense bacterial suspensions and suggest that screening mineral-bacteria aggregate structure is critical to understanding (bio)mineralization pathways. DOI : 10.1111/j.1472-4669.2010.00238.x 



 



  ‐ 33 ‐  Effect of gender on physiological and behavioural responses of Gammarus roeseli (Crustacea Amphipoda) to  salinity and temperature  Sornom, P; Felten, V; Medoc, V; Sroda, S; Rousselle, P; Beisel, JN  ENVIRONMENTAL POLLUTION (2010) 158, 1288‐1295 



  Abstract: The importance of potentially interacting factors in organisms responses to a stress are often ignored or underestimated in ecotoxicology. In laboratory experiments we investigated how gender, temperature and age influence the behaviour and the physiology of the freshwater amphipod Gammarus roeseli under salinity stress. Our results revealed a significant higher sensitivity of females in survival, ventilation and ionoregulation whereas no inter-age differences were reported. Water temperature also exerted a significant effect in survival and ventilation of G. roeseli. Some of those factors appeared to interact significantly. This study provides evidence that gender can affect organisms responses to a stressor and consequently has to be considered while assessing a stress impact. We discussed the potential relationships between biological and behavioural responses. (C) 2010 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.envpol.2010.01.022 
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‐ 34 ‐  Orientational Microdynamics and Magnetic‐Field‐Induced Ordering of Clay Platelets Detected by H‐2 NMR  Spectroscopy  Porion, P; Faugere, AM; Michot, LJ; Paineau, E; Delville, A  LANGMUIR (2010) 26, 7035‐7044 



  Abstract: The orientation of montmorillonite clays in by a static magnetic field is quantified by using H-2 NMR spectroscopy. Indeed, the residual quadrupolar splitting or the H-2 resonance line measured for heavy water is a direct consequence of the specific orientation of the clay platelets in the static magnetic field. In the dilute regime, this residual splitting increases linearly with clay concentration, which confirms that the clay/clay electrostatic repulsions remain negligible by comparison with the diamagnetic coupling of these anisotropic platelets. At higher concentration. the electrostatic repulsion between clay particles markedly enhances the detected splitting. Such enhancement is well predicted by numerical simulations. By varying the size of the clay platelets and the strength of the static magnetic field, it is possible to evaluate the order of magnitude of the diamagnetic susceptibility of these anisotropic colloids. DOI : 10.1021/la904298d 



 



  ‐ 35 ‐  Fluid flows and metal deposition near basement/cover unconformity: lessons and analogies from Pb‐Zn‐F‐Ba  systems for the understanding of Proterozoic U deposits  Boiron, MC; Cathelineau, M; Richard, A  GEOFLUIDS (2010) 10, 270‐292 



  Abstract: Fluid circulation at basement/cover unconformities is of first importance for metal transfer and especially the formation of Pb-Zn, F, Ba and U-deposits. This is typically the case for world-class Proterozoic U deposits (Canada, Australia, Gabon) in basins, which show many similarities with younger Pb-Zn-F-Ba systems (Irish Paleozoic Pb-Zn deposits, F-Pb-Zn-Ba deposits related to extensional tectonics from Spain, western France and Silesia and fluid movements related to continental rifting in the Rhine graben). As fluid mixing near the basement/cover unconformity is one of the key factors for ore formation, a series of parameters have been considered for both systems: the time gap between basin formation and metal deposit, the origin and nature of the ore fluids, the temperature of fluid end members and the style of migration. Results show great similarities in all fluid systems: (i) a wide range of fluid salinity indicating the lack of homogeneity of fluid chemistry at the scale of the reservoirs, (ii) the deep penetration of brines through faults and dense networks of microfractures within the basement below the unconformity, (iii) local fluid-rock interaction leading to porosity increase and significant fluid changes in fluid chemistry, (iv) a pulsatory fluid regime during fluid trapping, (v) anisothermal fluid mixing revealed by a systematic temperature gap between brines and recharge fluids, (vi) stages of fluid movements facilitated by discontinuous opening related to later tectonic/telogenetic stages linked to major geodynamic events, typically without related sedimentation and burial (exception in a few cases characterized by the synchronous production and penetration of surface brines and ore genesis). By analogy with younger systems, the conditions of burial and penetration of brines in the Archean basement suggest that thermal convection drove the brine movements, and was possibly linked to extensional tectonics in a part of the giant mid-Proterozoic U-deposits. DOI : 10.1111/j.1468-8123.2010.00289.x 
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‐ 36 ‐  Non‐chondritic Sm/Nd ratio in the terrestrial planets: Consequences for the geochemical evolution of the  mantle crust system  Caro, G; Bourdon, B  GEOCHIMICA ET COSMOCHIMICA ACTA (2010) 74, 3333‐3349 



  Abstract: Super-chondritic Nd-142 signatures are ubiquitous in terrestrial, Martian and lunar samples, and indicate that the terrestrial planets may have accreted from material with Sm/Nd ratio higher than chondritic. This contradicts the long-held view that chondrites represent a reference composition for the Sm-147-Nd-143 system. Using coupled (146)sm_Nd-142 and Sm-147- Nd-143 systematics in planetary samples, we have proposed a new set of values for the Sm-147/Nd-144 and Nd143/Nd-144 ratios of the bulk silicate Earth (Caro et al., 2008). Here, we revise the Bulk Silicate Earth estimates for the Rb87-Sr-87 and Lu-176-Hf-176 systems using coupled Sr-Nd-Hf systematics in terrestrial rocks. These estimates are consistent with Hf-Nd systematics in lunar samples. The implications of a slightly non-chondritic silicate Earth with respect to the geochemical evolution of the mantle-crust system are then examined. We show that the Archean mantle has evolved with a composition indistinguishable from that of the primitive mantle until about 2 Gyr. Positive epsilon Nd-143 and epsilon Hf176 values ubiquitous in the Archean mantle are thus accounted for by the non-chondritic Sm/Nd and Lu/Hf composition of the primitive mantle rather than by massive early crustal formation, which solves the paradox that early Archean domains only have a limited extension in the present-day continents. The Sm-Nd and Lu-Hf evolution of the depleted mantle for the past 3.5 Gyr can be entirely explained by continuous extraction of the continents from a well-mixed mantle. Thus, in contrast to the chondritic Earth model, Sm-Nd mass balance relationships can be satisfied without the need to call upon hidden reservoirs or layered mantle convection. This new Sm-Nd mass balance yields a scenario of mantle evolution consistent with trace element and noble gas systematics. The high He-3/He-4 mantle component is associated with Nd-143/Nd-144 compositions indistinguishable from the bulk silicate Earth, suggesting that the less degassed mantle sources did not experience significant fractionation for moderately incompatible elements. (C) 2010 Elsevier Ltd. All rights reserved. DOI :  



 



  ‐ 37 ‐  Conditions for Early Cretaceous Emerald Formation at Dyakou, China: Fluid Inclusion, Ar‐Ar, and Stable Isotope  Studies  Xue, G; Marshall, D; Zhang, S; Ullrich, TD; Bishop, T; Groat, LA; Thorkelson, DJ; Giuliani, G; Fallick, AE  ECONOMIC GEOLOGY (2010) 105, 339‐349 



  Abstract: The Dyakou emerald occurrence is located in Malipo County in the province of Yunnan, southern China. The occurrence lies in the northern part of the Laojunshan-Song Chay metamorphic core complex, which is exposed in an area of approximately 2,000 km(2) and extends across the border between China and Vietnam. Emerald mineralization is hosted by pegmatite and associated quartz veins that intrude deformed Proterozoic biotite-muscovite granofels and schist. Hydrogen and oxygen isotope results from the emerald channel waters and emerald, respectively, are consistent with an igneous fluid source. The delta O-18 fractionation between emerald and quartz yields vein temperatures of 365 to 420 degrees C. Fluid inclusions indicate that the emerald precipitated from saline brines ranging from almost pure water to 10.5 mass percent NaCl equiv. Fluid inclusion isochores intersected with delta O-18 data yield pressures changing along the geothermal gradient from 1,500 to 3,300 bars. Ar-Ar geochronology of biotite and muscovite from the emerald veins yields consistent ages of 124 +/- 1 Ma. These constraints combined with field observations indicate that the Dyakou emerald deposit is consistent with the igneous-related model for emerald formation. DOI :  
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‐ 38 ‐  Isotopic delta values of molybdenum standard reference and prepared solutions measured by MC‐ICP‐MS:  Proposition for delta zero and secondary references  Wen, HJ; Carignan, J; Cloquet, C; Zhu, XK; Zhang, YX  JOURNAL OF ANALYTICAL ATOMIC SPECTROMETRY (2010) 25, 716‐721 



  Abstract: We report the isotopic composition of five molybdenum (Mo) standard reference solutions and four fractions from one of these solutions eluted through anion resin column relative to a sixth reference solution. The reference solutions were National Institute of Standards and Technology (NIST) SRM 3134 (lot#891307), Johnson Matthey Specpure (JMC)-Mo Sie (lot#602332B), JMC-Mo Wen (lot#13989C), Merck (lot#170334), Sigma-Aldrich (lot#207306) and Prolabo. Measurements were conducted using Isoprobe multi collector inductively coupled plasma mass spectrometer (MC-ICPMS) at the Centre de Recherches Petrographiques et Geochimiques (France) and Nu Plasma MC-ICPMS at either the Ecole Normale Superieure de Lyon (France) or the Laboratory of Isotope Geology in the Ministry of Land and Resources ( China). The sample-standard bracketing method was employed to correct the mass bias for Mo isotopes during instrumental measurement. Except for the Merck Mo solution, all the Mo solutions were identical in isotopic composition within error. Although the JMC Mo solution has been used as the internal reference material by various groups, uncertainty may still occur with different lot numbers and availability might be limited. Here, we propose the NIST 3134 Mo solution as a new candidate for delta zero reference material, used for reporting Mo isotopic composition of natural samples. Isotopic compositions for four eluted fractions of the Sigma-Aldrich Mo solution were 2.18 parts per thousand, 0.98 parts per thousand, -1.10 parts per thousand and -1.95 parts per thousand for delta Mo-97/95 relative to the NIST Mo standard. These values span the range of reported isotopic compositions for natural terrestrial and experimental samples (approximately -0.5 parts per thousand to 1.6 parts per thousand for delta Mo-97/95). We propose these eluted fractions to be used as a secondary reference for Mo isotope measurements. Mo solutions are available at CRPG upon request. DOI : 10.1039/b921060a 



 



  ‐ 39 ‐  CHEMICAL AND MINERALOGICAL CHARACTERIZATION AND CERAMIC SUITABILITY OF RAW FELDSPATHIC  MATERIALS FROM DSCHANG (CAMEROON)  Njoya, D; Hajjaji, M; Nkoumbou, C; Elimbi, A; Kwekam, M; Njoya, A; Yvon, J; Njopwouo, D  BULLETIN OF THE CHEMICAL SOCIETY OF ETHIOPIA (2010) 24, 39‐46 



  Abstract: The chemical and mineralogical characterization of raw feldspathic materials from Dschang (Cameroon) was realized by means of X-ray diffraction, differential thermal analyses, optical and scanning electron microscopies, and analytical techniques. It was found that these materials consist of albite (43 +/- 3 wt.%), microcline (41 and 26 wt.%), quartz (14.5 +/- 1.5 wt.%), plagioclase (oligoclase type) (6 and 12 wt.%) and a minor content of biotite. The amount of fluxing oxides is about 12 wt.% and those of pigments are quasi-null. The ceramic suitability of these materials was assessed in the light of the obtained chemical data and physical characteristics (fusibility, viscosity, colour). The results showed that these raw materials are convenient, as fluxing compounds, for manufacturing white ceramic. DOI :  



 



  ‐ 40 ‐  Can ecological stoichiometry help explain patterns of biological invasions?  Gonzalez, AL; Kominoski, JS; Danger, M; Ishida, S; Iwai, N; Rubach, A  OIKOS (2010) 119, 779‐790 



  Abstract: Several mechanisms for biological invasions have been proposed, yet to date there is no common framework that can broadly explain patterns of invasion success among ecosystems with different resource availabilities. Ecological stoichiometry (ES) is the study of the balance of energy and elements in ecological interactions. This framework uses a multinutrient approach to mass-balance models, linking the biochemical composition of organisms to their growth and reproduction, which consequently influences ecosystem structure and functioning. We proposed a conceptual model that integrates hypotheses of biological invasions within a framework structured by fundamental principles of ES. We then performed meta-analyses to compare the growth and production performances of native and invasive organisms under lowand high-nutrient conditions in terrestrial and aquatic ecosystems. Growth and production rates of invasive organisms (plants and invertebrates) under both low- and high-nutrient availability were generally larger than those of natives. Nevertheless, native plants outperformed invasives in aquatic ecosystems under low-nutrient conditions. We suggest several distinct stoichiometry-based mechanisms to explain invasion success in low- versus high-nutrient conditions; low-nutrient conditions: higher resource-use efficiency (RUE; C:nutrient ratios), threshold elemental ratios (TERs), and trait plasticity (e.g. ability of an organism to change its nutrient requirements in response to varying nutrient environmental supply); high-nutrient conditions: higher growth rates and reproductive output related to lower tissue C:nutrient ratios, and increased trait plasticity. Interactions of mechanisms may also yield synergistic effects, whereby nutrient enrichment and enemy release have a disproportionate effect on invasion success. To that end, ES provides a framework that can help explain how chemical elements and energy constrain key physiological and ecological processes, which can ultimately determine the success of invasive organisms. DOI : 10.1111/j.1600-0706.2009.18549.x 
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  ‐ 41 ‐  U‐series disequilibria in suspended river sediments and implication for sediment transfer time in alluvial plains:  The case of the Himalayan rivers  Granet, M; Chabaux, F; Stille, P; Dosseto, A; France‐Lanord, C; Blaes, E  GEOCHIMICA ET COSMOCHIMICA ACTA (2010) 74, 2851‐2865 



  Abstract: U-238-U-234-Th-230 radioactive disequilibria were analyzed in suspended sediments (collected at different depths) from the Ganges River and one of its main tributaries: the Narayani-Gandak River. Results associated with bedload sediment data suggest that uranium-series (U-series) disequilibria in river sediments of the Ganges basin vary with grain size and sampling location. The range of observed U-series disequilibria is explained by a mixing model between a coarse-grained sediment end-member, represented by bedload and bank sediments, and a fine-grained end-member that both originate from Himalaya but undergo different transfer histories within the plain. The coarse-grained sediment end-member transits slowly (i.e. >several 100's ky) in the plain whereas the fine-grained sediment end-member is transferred much faster ( 9. Solubilities of the crystalline B-Nb2O5 were determined in five NaClO4 solutions (0.1 = 50% uncertainty). Despite the significant uncertainties on these estimates, it is clear that the noble gases are not massively soluble in carbonatite liquids (within error, these solubilities are identical to their equivalent solubilities in tholeiitic melts). Assuming the results of these low pressure experiments can be applied to mantle conditions, it seems unlikely that carbonatite metasomatism per se transports noble gases within the mantle. It is nevertheless possible that partitioning of lithophile trace elements (including the important radioelements, U, K and Th) and noble gases between a carbonatitic melt and a silicate melt could effectively decouple lithophile and noble gas isotope systematics because the carbonatitic melt expressedly does not transport noble gases, yet is known to efficiently transport incompatible trace elements. (c) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.gca.2009.11.031 



 



  ‐ 75 ‐  The use of collectors mixture in the reverse cationic flotation of magnetite ore: The role of Fe‐bearing silicates  Filippov, LO; Filippova, IV; Severov, VV  MINERALS ENGINEERING (2010) 23, 91‐98 



  Abstract: The paper describes effective reagent combinations for removal of silicates by reverse cationic flotation from magnetic concentrate in magnetite ores processing. This work is based on a hypothesis that a further development in reverse cationic flotation of iron ores implies, a more detailed consideration of the nature of the Fe-bearing gangue minerals. Thus, the choice of reagent regime has been determined by the similar physicochemical properties of iron oxides and silicates such as amphiboles due to inclusion of iron into their crystal lattice. Zeta-potential studies of Fe-oxides, quartz and Fe-bearing amphibole Samples have shown that amines of different molecular structure are equally well adsorbed both on the surface of Fe-oxides and on the surface of silicates within pH range of 4-10. Flotation studies of quartz and Fe-bearing amphibole samples have revealed that the use of starch as a depressant of Fe-oxides has a hydrophilic effect on the surface of Fe-bearing silicates and significantly decreases their flotation by ether amines. Flotation of these minerals is not possible by primary monoamines in the presence of starch due to the adsorption layer formation. The experimentally selected mixtures of ether amines with primary monoamines or with alcohols provide formation of a hydrophobic adsorption layer on the surface of amphiboles and magnetite-silicate aggregates, even in the presence of starch in the system. A total hydrophobic effect is sufficient for an effective flotation of the entire silicate complex and producing of magnetite concentrates with SiO2 content = 2 mm) in five sites, two at Maripasoula, an Aluku village along the Maroni river (French Guiana), with short fallow (approximate to 8 years), and the other three at Elahe, a Wayana village along the same river, with long fallow (approximate to 25 years). We report observed species richness, the corresponding estimates by bootstrap and its associated standard deviation. At both sites the cultivation led to impoverished communities. The overall observed species richness Le. gamma diversity was ca. twice as larger in Elahe than in Maripasoula. The landscape at Maripasoula was dominated by highly disturbed areas with the direct consequence that local species richness relied on colonization from an impoverished regional species pool. On the contrary, in Elahe, crops formed small patches scattered across a landscape essentially constituted of rich undisturbed or slightly disturbed forests hence higher gamma diversity. The proportion of rare species ranged from 44% to 54%. We found 6 indicator species amongst which 5 were associated to the old secondary forest in Elahe and one, the earthworm Pontoscolex corethrurus was associated to crop fields in Maripasoula (short fallow system). Results are discussed in a landscape context in terms of conservation and management of soil macrofaunal diversity in agro-ecosystems. (c) 2009 Elsevier B.V. All rights reserved. DOI : 10.1016/j.agee.2009.08.012 



 



  ‐ 96 ‐  Characteristics of a solid coal tar sampled from a contaminated soil and of the organics transferred into water  Benhabib, K; Faure, P; Sardin, M; Simonnot, MO  FUEL (2010) 89, 352‐359 



  Abstract: Most often, only TOC and the concentrations of the 16 PAHs of the US EPA list are monitored in contaminated soils of former coking plants or MGPs. The objective of the present study was to provide a detailed characterization of the organic extracts of (i) coal tar particles sampled from a contaminated soil and (ii) of water at equilibrium with these particles. Chromatographic techniques were used (HPLC, GC-MS) as well as Fourier Transform Infrared Microscopy. An accurate description was obtained, showing the predominance of aromatic compounds in the coal tar and the preferential transfer of polar compounds and aliphatic hydrocarbons into water. (c) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.fuel.2009.06.009 
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‐ 97 ‐  Effect of cytostatic drug presence on extracellular polymeric substances formation in municipal wastewater  treated by membrane bioreactor  Avella, AC; Delgado, LF; Gorner, T; Albasi, C; Galmiche, M; de Donato, P  BIORESOURCE TECHNOLOGY (2010) 101, 518‐526 



  Abstract: The effect of the cyclophosphamide and its mean metabolites on extracellular polymeric substances (EPS) formation was investigated. Two lab-scale membrane bioreactors were followed in parallel (one with the cytostatic drugs, the second without). Chromatographic and spectroscopic studies (UV-Vis spectroscopy and IR spectroscopy) showed that the presence of CPs induced an increase in EPS concentration in the biological sludge, especially of soluble substances, mainly polysaccharides and proteins. Size exclusion chromatography analysis revealed that in the presence of CPs, macromolecular EPS were formed (polysaccharides corresponding to about 6 KDa and proteins to about 18 KDa). The formation of EPS seemed to be a protection mechanism. More important membrane fouling in reactor with CPs seemed to be related to the retention of an increased amount of soluble substances. (c) 2009 Elsevier Ltd. All rights reserved. DOI : 10.1016/j.biortech.2009.08.057 
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