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Aqueous fluids and melts (silicate, carbonate/carbonatites or metallic melts) are major vectors of mass and heat transfer in planetary interiors and play an important role in a variety of geochemical and geodynamical processes that shape the internal and surficial evolution of planetary systems. These processes occur over a broad range of pressure and temperatures that span from shallow crustal conditions (e.g., magma chamber processes, ore deposit formation) to the deep core-mantle boundaries (e.g., planetary differentiation), and they are strongly influenced by the physical, chemical and structural properties of aqueous fluids and melts at relevant pressure and temperature conditions. Over the last decade, major progress has been made in the determination of the properties of aqueous fluids and melts thanks to the development of advanced experimental and computational methods. The goal of this special issue is to highlight some of these advancements and to discuss new views and open questions related to mass transfer and melting in planetary interiors, from crustal conditions to core-mantle boundaries and from the atomic to the planetary scales.

The seventeen contributions of this volume are organized in 4 topical sections that include review papers providing an overview of the current state of knowledge in the field, and accompanied by research papers. Section I addresses the mechanisms of reintroduction of water into planetary interiors via subduction, a primordial process for the generation of fluid and melts at depth (Ohtani, 2015-this issue; 
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2 Walter et al., 2015-this issue), and the role of slab-derived fluids on mass transfer from subducting slabs to the mantle wedge and arc magmatism (Jahn et al., 2015-this issue). Section II focuses on novel data on the properties of volatile-bearing silicate melts, with emphasis on (i) the solubility mechanisms and speciation of volatiles, H 2 O, CO 2 , Cl and S (Lesne et al., 2015-this issue;Botcharnikov et al., 2015-this issue;Beermann et al., 2015-this issue) in silicate melts with potential applications on ore-forming processes and volcanic degassing, on (ii) the effect of volatiles on the physical properties (density, viscosity and electrical conductivity) (Bouhifd et al., 2015-this issue;Laumonier et al., 2015a-this issue;Robert et al., 2015-this issue) and the molecular structure (Vuilleumier et al., 2015-this issue;Morizet et al., 2015-this issue) of silicate melts, and on (iv) the timely topic of mixing/mingling of silicate melts and magmas in the crust (Laumonier et al., 2015b-this issue). Section III examines the effect of CO 2 in melting at mantle depth (Hammouda and Keshav, 2015-this issue) and presents new models for the electrical conductivity of carbonated melts (Sifre et al., 2015-this issue), the solubility of CO 2 in kimberlites (Moussallam et al., 2015this issue) and the thermodynamics of mixing between carbonate and silicate melts that rule mantle partial melting (Massuyeau et al., 2015-this issue). Finally, Section IV analyses the interplay between volatiles including carbon, hydrogen and sulfur in magmas and the redox state of the planetary interiors, and examines potential secular variations in these parameters through the ages of the Earth (Gaillard et al., 2015-this issue).

WATER TRANSPORT INTO THE EARTH'S INTERIOR

The reintroduction of water into the mantle via subduction, and its storage and global scale circulation have important implications for understanding chemical mass transfer and for the dynamics of the deep mantle [START_REF] Regenauer-Lieb | Water and geodynamics. In: Water in nominally anhydrous minerals[END_REF][START_REF] Korenaga | Thermal evolution with a hydrating mantle and the initiation of plate tectonics in the early Earth[END_REF]. Changes in the water storage capacity of the mantle with depth may drive melting in a variety of environments, including oceanic basalt sources, the mantle wedge above subducting plates and deeper regions above and below the transition zones [START_REF] Hirschmann | Water, Melting, and the Deep Earth H 2 O Cycle[END_REF].
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3 Much effort has been put forth to elucidate the phase relations in hydrous subducted lithologies, to identify the major water carriers and to place quantitative constraints on the fluxes of water into the mantle (e.g., [START_REF] Ohtani | Water transport into the deep mantle and formation of a hydrous transition zone[END_REF][START_REF] Iwamori | Phase relations of peridotites under H 2 O-saturated conditions and ability of subducting plates for transportation of H 2 O. Earth Planet[END_REF][START_REF] Kawamoto | Hydrous Phases and Water Transport in the Subducting Slab. In Water in nominally anhydrous minerals[END_REF][START_REF] Litasov | Effect of water on the phase relations in Earth's mantle and deep water cycle[END_REF]. A series of minerals reactions in hydrous peridotite that stabilize high-pressure phases such as Phase A or phase E provide a path for water into the transition zone [START_REF] Ohtani | Water transport into the deep mantle and formation of a hydrous transition zone[END_REF], where is further stored in wadsleyite and ringwoodite [START_REF] Keppler | Thermodynamics of Water Solubility and Partitioning. In: Water in nominally anhydrous silicates[END_REF], hence creating a long-lived hydrogen reservoir in the solid Earth [START_REF] Kawamoto | Experimental evidence for a hydrous transition zone in the early Earth's mantle[END_REF][START_REF] Ohtani | Stability of dense hydrous magnesium silicate phases and water storage capacity in the transition zone and lower mantle[END_REF]. The recent discovery of hydrous ringwoodite inclusions in a super-deep diamond from Juina (Brazil) provides evidence for a hydrous transition zone, at least in the vicinity of subduction zones [START_REF] Pearson | Hydrous mantle transition zone indicated by ringwoodite included within diamond[END_REF], that is also supported by seismic tomography studies and electrical conductivity measurements [START_REF] Koyama | Water content in the mantle transition zone beneath the North Pacific derived from the electrical conductivity anomaly[END_REF].

The water fluxes into the lower mantle are less well constrained. However, the detection of low seismic velocity and high attenuation anomalies atop of the lower mantle suggest melting, likely related to the dehydration of ultra-high pressure phases in the slab [START_REF] Lawrence | Seismic Evidence for Subduction-Transported Water in the Lower Mantle[END_REF][START_REF] Schmandt | Dehydration melting at the top of the lower mantle[END_REF]. Water transport beyond the transition zone is linked to the stability of phase D (MgSi 2 H 2 O 6 ) in peridotitic lithologies (Ghosh and Schmidt, 2014a;[START_REF] Pamato | Lower-mantle water reservoir implied by the extreme stability of a hydrous aluminosilicate[END_REF]. The recently discovered of ultrahigh pressure phases such hydrous phase H, MgSiO 2 (OH) 2 [START_REF] Nishi | Stability of hydrous silicate at high pressures and water transport to the deep lower mantle[END_REF], and its solid-solution with isostructural -AlOOH [START_REF] Ohira | Stability of a hydrous δphase, AlOOH-MgSiO 2 (OH) 2 , and a mechanism for water transport into the base of lower mantle[END_REF] suggest deep transport of water as cold slabs penetrate down to core-mantle-boundary (e.g., Fukao et al., 2001;[START_REF] Grand | Mantle shear-wave tomography and the fate of subducted slabs[END_REF]. In the review paper that opens this Special Issue, Ohtani (2015-this issue) provides an overview on potential water reservoirs in subducting slabs, the water storage capacity of the 
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4 these phases appears to be stable along a lower mantle adiabat (Walter et al., 2015-this issue;[START_REF] Ohira | Stability of a hydrous δphase, AlOOH-MgSiO 2 (OH) 2 , and a mechanism for water transport into the base of lower mantle[END_REF], or as the temperature of the slab increases rapidly at the core-mantle boundary (Ohtani, 2015-this issue), and a hydrous silicate melt produced upon dehydration melting is likely the host for hydrogen in the lower mantle. In this scenario, and as the hydrous melt comes into contact with metallic iron form the Earth's core, hydrogen could be dissolved into the core as FeNi hydrides [START_REF] Terasaki | Stability of Fe-Ni hydride after the reaction between Fe-Ni alloy and hydrous phase (δ-AlOOH) up to 1.2 Mbar: Possibility of H contribution to the core density deficit[END_REF]). It appears, however, that the amount of hydrogen needed to explain the density deficit in the Earth's core exceeds the amount plausibly supplied via subduction of hydrous components, thus indicating the presence of primordial hydrogen, or other light elements, in the core.

According to experimental studies [START_REF] Schmidt | Experimentally based water budgets for dehydrating slabs and consequences for arc magma generation[END_REF][START_REF] Poli | Petrology of subducted slabs[END_REF] and numerical models [START_REF] Van Keken | Subduction factory: 4. Depth-dependent flux of H 2 O from subducting slabs worldwide[END_REF], only one third of the water stored in the slab is recycled into the deep Earth. Continuous dehydration/devolatilization reactions at shallow depths (< 230 km) result in the release of pulses of fluids into the mantle wedge that trigger melting in the slab and the adjacent mantle wedge in the sub-arc region [START_REF] Tatsumi | Subduction Zone Magmatism[END_REF][START_REF] Kawamoto | Mantle wedge infiltrated with saline fluids from dehydration and decarbonation of subducting slab[END_REF]. Hydrous melting beneath the arc play a principal role in redistributing elements between different mantle reservoirs, and the slab-derived fluids are critical agents of mass transfer and mantle differentiation within the geochemical cycles. Together with water and other volatiles (C, N, Cl, B), fluid-mobile elements are leached during fluid-rock interactions and transported from the slab to the mantle wedge, and eventually recycled back into the surface by erupted magmas. The characteristic geochemical signature of arc magmas informs about the relative mobility of elements [START_REF] Elliott | Stagnant slabs in the upper and lower mantle transition region[END_REF] but only provides a partial picture of the complex fluid/melt-rock interaction processes in deep settings. Experimental studies that combine high-pressure methods and a range of advanced microanalytical techniques have been key to elucidate the chemistry and nature of slab-derived fluids, and the distribution of elements during fluid-rock interactions and melting at depth (e.g., [START_REF] Brenan | Experimental determination of trace element partitioning between pargasite and a synthetic andesitic melt[END_REF][START_REF] Keppler | Constraints from partitioning experiments on the composition of subduction-zone fluids[END_REF][START_REF] Manning | The chemistry of subduction-zone fluids[END_REF][START_REF] Manning | Premelting polymerization of crustal and mantle fluids, as indicated by the solubility of albite + paragonite + quartz in H 2 O at 1 GPa and 350-620°C[END_REF][START_REF] Kessel | Trace element signature of subduction-zone fluids, melts and supercritical liquids at 120-180 km depth[END_REF][START_REF] Spandler | Experimental constraints on element mobility from subducted sediments using high-P synthetic fluid/melt inclusions[END_REF] Herman and [START_REF] Hermann | Sediment melts at sub-arc depths: An experimental study[END_REF][START_REF] References Ardia | A model for the viscosity of rhyolite as a function of H 2 O-content and pressure: A calibration based on centrifuge piston cylinder experiments[END_REF][START_REF] Kawamoto | Separation of supercritical slab-fluids to form aqueous fluid and melt components in subduction zone magmatism[END_REF][START_REF] Sanchez-Valle | Structure and thermodynamics of subduction zone fluids from spectroscopic studies. In: Thermodynamics of geothermal fluids[END_REF][START_REF] Spandler | Element recycling from subducting slabs to arc crust: A review[END_REF]Tsay et al., 2014, and references therein). However, the atomic-scale mechanism that controls the solubility of minerals in high pressure fluids and the transport of chemical elements remains poorly constrained. Few direct observations of the speciation of geochemical tracer in slab-derived fluids at relevant pressure and temperature conditions are available as they require in situ experimental approaches to snapshot the structure of unquenchable phases [START_REF] Sanchez-Valle | Structure and thermodynamics of subduction zone fluids from spectroscopic studies. In: Thermodynamics of geothermal fluids[END_REF]. Alternatively, molecular dynamic simulations have become a powerful tool to model the structure of aqueous fluids and melts (e.g., [START_REF] Guillot | A computer simulation study of natural silicate melts. Part II: High pressure properties[END_REF][START_REF] Mookherjee | Hydrous silicate melt at high pressure[END_REF][START_REF] Jahn | Speciation in aqueous MgSO 4 fluids at high pressures and high temperatures from ab initio molecular dynamics and Raman spectroscopy[END_REF][START_REF] Jahn | Theoretical Approaches to Structure and Spectroscopy of Earth Materials. In: Spectroscopic methods[END_REF], and references therein), including the complexation of trace elements [START_REF] Van Sijl | Molecular modelling of rare earth element complexation in subduction zone fluids[END_REF]2010), in a wide range of pressuretemperature and compositions. In this issue, Jahn et al. (2015-this issue) report results from ab inito molecular dynamics simulations on the complexation of Zr and Hf in high pressure aqueous fluids (basic, neutral and acidic) at mantle conditions. The predicted XANES spectra are consistent with experimental studies [START_REF] Wilke | Zircon solubility and zirconium complexation in H 2 O + Na 2 O + SiO 2 ± Al 2 O 3 fluids at high pressure and temperature[END_REF][START_REF] Louvel | Zr 463 complexation in high pressure fluids and silicate melts and implication for the mobilization of HFSE in subduction zones[END_REF], and together emphasize the key role of the chemistry of the fluid in the mobilization and transport of high-field strength elements (HFSE). and Laumonier et al. (2015a-this issue). Water is not only the main volatile in silicate melts, but it also has a dramatic effect on melt viscosity and density due to its low molecular weight (e.g., [START_REF] Mysen | Silicate glasses and melts: properties and structure[END_REF][START_REF] Giordano | Viscosity of magmatic liquids: a model[END_REF]Malfait et al., 2014a). Direct measurements of the density and viscosity of volatilebearing silicate melts at high pressure and temperature conditions remain challenging and the available data [START_REF] Burnham | Role of H 2 O in silicate melts. 1. P-V-T relations in the system NaAlSi 3 O 8 -H 2 O to 10 kilobars and 1000 °C[END_REF][START_REF] Matsukage | Density of hydrous silicate melt at the conditions of Earth's deep upper mantle[END_REF][START_REF] Sakamaki | Stability of hydrous melt at the base of the Earth's upper mantle[END_REF][START_REF] Ghosh | Stability of carbonated magmas at the base of the Earth's upper mantle[END_REF]Ardia et al., 2008;Malfait et al., 2014a;2014b and references therein). Alternative, measurements on glass samples to above the glass transition temperature (T g ) have provided an extensive database for these properties in geologically relevant volatile-bearing silicate liquids at room pressures (e.g., [START_REF] Dingwell | Melt viscosities in the system NaAlSi 3 O 8 -H 2 O-F 2 O -1[END_REF][START_REF] Ochs | The density of hydous magmatic liquids[END_REF][START_REF] Mysen | Silicate glasses and melts: properties and structure[END_REF][START_REF] Giordano | The combined efects of water and fluorine on the viscosity of silicic magmas[END_REF]2008). In this issue, Bouhifd et al.
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(2015-this issue) apply an improved dilatometry method to extend the density dataset for water-bearing silicate melts and confirm that the partial molar volume of dissolved water in silicate melts is independent of the chemical composition of the end-member. This uniform volume of dissolved water in silicate melts will The macroscopic melt properties discussed above are intimately linked to the molecular structure of the liquid that is in turn affected by the presence of dissolved volatiles. A prerequisite for a fundamental understanding and for the development of predictive models for these properties at crustal and mantle conditions is thus a detailed knowledge of the structure of the melt and the effect of dissolved volatiles as a function of pressure (e.g. [START_REF] Mysen | Silicate glasses and melts: properties and structure[END_REF]. Structural studies on volatile-bearing silicate melts at high pressure and temperature remain experimentally challenging (e.g., Sanloup et al., 2013) Finally, magma interaction processes in magma chamber and volcanic conduits are examined by

Laumonier et al. (2015b-this issue) presenting the first dynamic mixing experiments between hydrous
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ACCEPTED MANUSCRIPT 9 magmas, and discussing the implication for reservoir replenishment. According to the results, the mixing of hydrous magmas occurs at  170 °C lower than observed for the dry counterparts, and the mixing/mingling appears plausible at crystal fractions below 50 vol.%, while mingling may be plausible at crystal fractions higher than 50 vol.% at the high strain rates that characterize volcanic conduits and magmatic reservoirs .

DEEP CARBON AND CARBONATITE MELTS

More than thirty years ago, a series of key papers were published on the topic of deep mantle carbon, dealing with the petrological, geochemical and geophysical consequences of its cycling through the various Earth's envelops. Seminal papers have revealed that in the presence of CO 2 , mantle melting is possible in the most of the upper mantle, while volatile-free mantle melting occurs essentially at depths shallower than 50 km [START_REF] Green | Phase equilibria and elastic properties of a pyrolite model for the oceanic upper mantle[END_REF]Wallace and Green, 1989). Over the last decade, this topic has regained interest, partly due to the need to better reconstructing paleo-atmospheric CO 2 contents and its role in global geodynamics, which in turn requires better knowledge of this other -deep-carbon cycle which influences the distribution of carbon in the Earth's interior [START_REF] Hauri | Evidence for hotspot-related carbonatite metasomatism in the oceanic upper mantle[END_REF][START_REF] Presnall | Carbonate-rich melts in the oceanic low velocity zone and deep mantle[END_REF]Hammouda, 2004;[START_REF] Dasgupta | Melting in the Earth's deep upper mantle caused by carbon dioxide[END_REF][START_REF] Iacono-Marziano | The role of non-mantle CO2 in the dynamic of volcano degassing: the Mt.Vesuvius exemple[END_REF][START_REF] Ghosh | Solidus of carbonated peridotite from 10 to 20 GPa and origin of magnesiocarbonatite melt in the Earth's deep mantle[END_REF][START_REF] Rohrbach | Redox freezing and melting in the Earth's deep mantle resulting from carbon-iron redox coupling[END_REF][START_REF] Stagno | The oxidation state of the mantle and the extraction of carbon from Earth's interior[END_REF][START_REF] Sifré | Electrical conductivity during incipient melting in the oceanic low-velocity zone[END_REF]. Deep CO 2 -induced melting is a discovery that has critically changed our visualization of the Earth's mantle, which must be a two-phase system (solid+liquid) down to depths where our previous models postulated a single solid-type behavior. The implications of these findings for the broad scale geochemical and geodynamic evolution of the mantle are dramatic and several papers in this special issue pave the way for a better understanding of these processes.

Here, are presented papers addressing the poorly known molecular structure (Vuillemier et al., 2015-this issue;Morizet et al., 2015-this issue, see section 3 for details), physical and chemical properties (Massuyeau et al., 2015-this issue;Moussallam et al., 2015-this issue;Sifré et al., 2015-this issue) of CO 2 -rich melts and they are accompanied by Hammouda and Keshav (2015-this issue) (experimental) literature on the petrology of mantle melting in presence of CO 2 . CO 2 -induced melting has been named incipient melting since small amounts of carbon are expected to prevail at mantle depth. The identified P-T boundary of incipient melting being discussed by Hammouda and Keshav (2015, this volume), have the peculiarities of being almost temperature independent: (i) the ledge, delineating the upper stability field of incipient melts, defines a reaction between CO 2 -rich melts and mantle minerals producing a CO 2 -rich vapor and clinopyroxene occurring in the depth range 50-70 km (Wallace and Green, 1989); (ii) melting, delineating the lower stability field of incipient melts, defines a reaction between CO 2 -rich melts and garnet producing diamonds at depth evaluated between 120 to 350 km depending on the availability of oxygen in the surrounding mantle [START_REF] Rohrbach | Redox freezing and melting in the Earth's deep mantle resulting from carbon-iron redox coupling[END_REF][START_REF] Stagno | The oxidation state of the mantle and the extraction of carbon from Earth's interior[END_REF]. Both reactions (i and ii) are reversible and bracket the mantle domain where incipient melting prevails in the convecting upper mantle. Hammouda and Keshav (2015-this issue) furthermore discuss the special case of carbonatites. The other peculiarity of incipient melting is the melt composition that ranges from silica-poor carbonatites to CO 2 -rich silicate melts (Gudfinnson and Presnall, 2005;[START_REF] Dasgupta | Carbon-dioxide-rich silicate melt in the Earth's upper mantle[END_REF]Ghosh et al., 2014b). mantle conditions. This work extends previous measurements at pressure [START_REF] Gaillard | Carbonatite melts and electrical conductivity in the asthenosphere[END_REF], establishes a clear link with other transport properties such as diffusion and viscosity (Kono et al., 2013), and proposes quantitative interpretation of the rejuvenation process imaged by electromagnetic survey below the South craton (Bologna et al., 2012); a process that may be attributed to small amount of carbonatite melts pervasively wetting the thick lithospheric roots.

A PLANETARY PERSPECTIVE ON VOLATILES, REDOX, AND MAGMAS

Here, we conclude that volatiles such as hydrogen, carbon, sulfur, halogens are all present in the deep species (C-H-S), with a significant reduction of uncertainties appear mandatory at this stage of knowledge.
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  transition zone and the lower mantle, and the role of the solid-solutions between phase H and -AlOOH in the rehydration of the lower mantle. The phase relations and stability of ultrahigh pressure hydrous phases are discussed by Walter et al. (2015-this issue) based on laser heated diamond anvil cell experiments in the systems MgO-SiO 2 -H 2 O (MSH) and MgO-Al 2 O 3 -SiO 2 -H 2 O (MASH), and show that an aluminous hydrous phase, either D or H, will be stable through the lower mantle along a cold subduction geotherm. However, none of A C C E P T E D M A N U S C R I P T

  simplify the construction of general density model for H 2 O-bearing magmas at high pressure and high temperature.Robert et al. (2015-this issue) addressed a major limitation on the development of thermodynamic and physical properties of multicomponent silicate melts relevant to natural system: the combined effect volatiles (water, F and CO 2 ) on the viscosity (and heat capacity) of basaltic melt compositions relevant to calc-alkaline mafic magmas. The results indicate that the effect of F on the viscosity of basaltic melts is much smaller than that of water, whereas the combined effect of both H 2 O and fluorine on the viscosity can be considered additive on wt% basis. Interestingly, typical eruptive concentrations CO 2 have a negligible effect on the viscosity of basaltic melts, at least in the presence of water. Laumonier et al.(2015a-this issue) report experiments to determine the effect of water and pressure on the electrical conductivity of dacitic melts and develop a predictive model that is applied to interpret the electrical signature of potential reservoirs in the crust and water-rich felsic melts in the mantle. They found a much stronger effect on the electrical conductivity of H 2 O in the high concentration ranges than what was suggested from previous measurements collected at low water content[START_REF] Gaillard | Laboratory measurements of electrical conductivity of hydrous and dry silicic melt under pressure[END_REF]) in felsic melts. The authors conclude that electrical anomalies in the crust (e.g., Altiplano-Puna Volcanic Complex, Bolivia) and at the base of the mantle-wedge at subduction zones can be interpreted by the presence of silica-rich, crystallized magma allowing the cycling of water to be tracked by geophysical methods in subduction regions.

  volatiles, H 2 O, S and Cl, in ore-forming magmas, and their partitioning between exsolved magmatic fluids and silicate melts at shallow crustal depths, are addressed in a series of experimental paper byLesne et al. (2015-this issue), Botcharnikov et al. (2015-this issue) and Beermann et al. (2015-this issue).Lesne et al. (2015-this issue) propose a preliminary thermodynamic species-based model for the solubility of sulfur in hydrous basaltic melts as a function of sulfur fugacity, fS 2 calibrated on new experimental data obtained at 1200 °C and 200 to 250 MPa, under oxidizing conditions. The model shows a minimum in S-solubility around the NN0-buffer that is temperature dependent, and a shift of the S 6+ /S 2-equilibrium in the melt with fO 2 as a function of fS 2 . Most importantly, the model suggests that significant amount of sulfur may be present in the gas phase (in addition to H 2 O and CO 2 ) during volcanic degassing. Botcharnikov et al. (2015-this issue) investigate the effect of pressure on the solubility of intermediate melts and the partitioning of H 2 O and Cl into exolved fluids at 1200 °C, from 50 to 500 MPa, and conclude that fluid-melt partitioning of Cl is controlled by the fluid mixing properties and display a pronounced minimum at 200 MPa. The positive correlation between the Cl partition coefficients and the SiO 2 content in the melt at a given pressure indicate that Cl can degas more efficiently from felsic than from mafic magmas. Similarly, Beermann et al. (2015-this issue) report on the partitioning of sulfur and chlorine between aqueous fluids and basaltic melts at 1050 °C, 100 and 200 MPa, at oxidized to moderately oxidized conditions, and link the results to field observations of the eruptive activity of Mt. Etna. It is shown that the partitioning that S and Cl between basalts and aqueous fluids is mostly non-ideal and that Cl increases the solubility of S in the fluid at oxidizing conditions. The experimentally derived S/Cl ratios in fluids and melts compare well with records from the 2001-2003, episodes of passive degassing and or during mild strombolian activity, and contribute to clarify the behavior of volatiles during magmatic eruptions.

  reviewing the last 40 years of

  Massuyeau et al. (2015-this issue) provides the first thermodynamics modelling of carbonated silicate melts.By quantitatively capturing the silica activity, a probe of the energetic costs of the dissolution of silica in carbonate melts,Massuyeau et al. (2015-this issue) define the changes in incipient melt compositions that are in equilibrium with mantle minerals in the vast P-T domain of the upper mantle. This model allows us to capture the narrow P-T conditions where mantle melts shift in composition from carbonatites (below 5 GPa pressures) to kimberlites (above 5 GPa) to basanites at about 2-3 GPa. Kimberlites are addressed byMoussallam et al. (2015-this issue) defining the first solubility law for CO 2 for these enigmatic melts. This achievement is permitted thanks to the possibility of quenching crystal-free glasses having the chemical composition of what we could name a synthetic analogue of kimberlite melts. These melts contain 20 wt% SiO 2 and a similar content of CO 2 , all dissolved as carbonates at the moderate pressure of 200 MPa. The implication is that kimberlite melts can reach very shallow depth, about 3-5 km below the surface, with CO 2 being still dissolved. For these special melts, most of the CO 2 degassing would then occur very shallow in the upper crust, which is the opposite of what is expected from basalts. Finally,Sifré et al. (2015-this issue) provide measurements of the electrical conductivity of carbonatite melts at upper

  Earth and that we need to go towards multicomponent volatile systems facing the complexity of the Earth.All this volatile geodynamics must additionally integrate the redox parameters, a gauge of the availability of oxygen in the deep Earth, which impacts on volatile speciation. Changes in the redox state in the deep Earth can trigger melting, making carbon immobile (diamonds) or mobile (CO 2 -rich melts), can enhance by a factor of 10 the solubility of sulfur in basalts, or can impact of the solubility of H 2 O in nominally anhydrous minerals or favor CH 4 as a stable component carrying together deep hydrogen and deep carbon.Gaillard et al. (2015- this issue) summarize our current knowledge of the redox state of the Earth's mantle and how this is sampled by mantle melts such as basalts. The oxidation state of the Earth's mantle seems to vary weakly with geodynamics yielding indistinguishable redox state for primary melts produced at ridges, intraplate and subduction regions. Furthermore, magma production back to the Archaean seems to display the same redox state as modern magma.Gaillard et al. (2015-this issue) conclude that our conceptual pictures on the parameters that control the redox state of deep rocks and melts (i.e., degree of mantle melting, metasomatism by volatile-rich melts and depth of melting) mostly argue against the observations of redox state of basalts and of their mantle sources. Development of a new generation of oxygen-barometers involving iron or other redox-sensitive elements in silicate phases, as well as volatile