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Introduction

Atmospheric dust is an important part of the global climate system, and plays an important role in the marine [START_REF] Meskhidze | Iron mobilization in mineral dust: Can anthropogenic SO 2 emissions affect ocean productivity?[END_REF] and terrestrial [START_REF] Goudie | Desert Dust in the Global System[END_REF] biogeochemical cycles as a source for both major and trace nutrient elements. Reconstruction of dust composition and fluxes is crucial to help in understanding Holocene climate variability as well as ongoing biogeochemical cycles. In Europe, the Holocene was defined as a typical interglacial period with climate oscillations at various timescales, i.e. millennial, centennial and decadal.

Recently, the link between Holocene climate and atmospheric dust deposition has been intensively studied (e.g. [START_REF] Gabrielli | A major glacial-interglacial change in aeolian dust composition inferred from Rare Earth Elements in Antarctic ice[END_REF][START_REF] Kylander | A novel geochemical approach to paleorecords of dust deposition and effective humidity: 8500 years of peat accumulation at Store Mosse (the "Great Bog") Sweden[END_REF][START_REF] Lambert | Centennial mineral dust variability in high-resolution ice core data from Dome C, Antarctica[END_REF][START_REF] Marx | Holocene dust deposition rates in Australia's Murray-Darling Basin, record the interplay between aridity, position of the midlatitude westerlies[END_REF][START_REF] Sapkota | Six millenia of atmospheric dust deposition in southern South America (Isla Navarino, Chile)[END_REF][START_REF] Thompson | Tropical glacier and ice core evidence of climate change on annual to millennial timescales[END_REF]. Climate (dry and/or wet conditions) influences the intensity of the transport of air particles and their abundance [START_REF] Goudie | The global distribution of dust storms, An[END_REF]. Dust particles can be transported for thousands of kilometres before their deposition [START_REF] Grousset | Case study of a Chinese dust plume reaching the French Alps[END_REF]. The principal sources of atmospheric dust are the world's deserts, and arid and semi-arid areas including northern and southern Africa, the Middle East and Asia, dry river banks, dewatered sea coast and Australia [START_REF] Grousset | Continental aerosols, isotopic fingerprints of sources and atmospheric transport: a review[END_REF]. Local and regional anthropogenic sources may also influence the dust deposition [START_REF] Tegen | Relative importance of climate and land use in determining present and future global soil dust emission[END_REF]. Dust deposition depends on several factors, among which the dust concentration in the atmosphere, precipitation and vegetation cover [START_REF] Lawrence | The contemporary physical and chemical flux of Aeolian dust: A synthesis of direct measurements of dust deposition[END_REF].

Among other palaeoclimate archives, ombrotrophic peatlands (e.g. Le Roux et al., 2012;[START_REF] Kylander | Rare earth elementand Pb isotope variations in a 52 kyr peat core from Lynch's Crater (NE Queensland, Australia): proxy development and application to paleoclimate in the Southern Hemisphere[END_REF][START_REF] Marx | Provenance of long travelled dust determined with ultra-trace-element composition: a pilot study with samples from New Zealand glaciers[END_REF][START_REF] Marx | Long-range dust transport from eastern Australia: a proxy for Holocene aridity and ENSO-induced climate variability[END_REF][START_REF] Sapkota | Six millenia of atmospheric dust deposition in southern South America (Isla Navarino, Chile)[END_REF][START_REF] Shotyk | History of atmospheric lead deposition since 12,370 14C yr BP recorded in a peat bog profile[END_REF] and ice cores (e.g. [START_REF] Delmonte | Com-paring the EPICA and Vostok dust records during the last 220 000 years: stratographical correlation and origin in glacial periods[END_REF][START_REF] Lambert | Centennial mineral dust variability in high-resolution ice core data from Dome C, Antarctica[END_REF][START_REF] Thompson | Late glacial stage and Holocene tropical ice core records from Huascaran, Peru[END_REF][START_REF] Thompson | Ice core records: evidence of Holocene climate change in tropical Africa[END_REF][START_REF] Zdanowicz | A Holocene record of atmospheric dust deposition on the Penny Ice Cap, Baffin Island, Canada[END_REF] are unique continental archives in which the dust content records exclusively the changes in atmospheric deposition of dusts during the last interglacial period. In recent decades, biological (e.g. plant macrofossils, peat humification, testate amoebae and pollen) and inorganic (e.g. particle size, mineralogy and chemistry of atmospheric mineral dust) proxies have been used in peat bogs to trace past changes in temperature and precipitation (e.g. [START_REF] Chambers | Development and refinement of proxyclimate indicators from peats[END_REF][START_REF] Roos-Barraclough | A 14500 year record of the accumulation of atmospheric mercury in peat: volcanic signals, anthropogenic influences and a correlation to bromine accumulation[END_REF][START_REF] Shotyk | Geochemistry of the peat bog at Etang de la Gruère, Jura Mountains, Switzerland, and its record of atmospheric Pb and lithogenic trace metals (Sc, Ti, Y, Zr, and REE) since 12,370 14C yr BP[END_REF][START_REF] Väliranta | High-resolution reconstruction of wetness dynamics in a southern boreal raised bog, Finland, during the late Holocene: a quantitative approach[END_REF]. For example, the hydrological conditions strongly control the occurrence and relative abundance of different testate amoeba species on peatlands [START_REF] Charman | The identification of peatland testate amoebae[END_REF]. By analysing testate amoebae community changes over a peat profile, it is possible to quantitatively and qualitatively reconstruct changing mire surface wetness [START_REF] Booth | Paleoecology and high-resolution paleohydrology of a kettle peatland in upper Michigan[END_REF][START_REF] Lamentowicz | Autogenic succession, land-use change, and climatic influences on the Holocene development of a kettle hole mire in Northern Poland[END_REF][START_REF] Sillasoo | Peat multi-proxy data from Mannikjarve bog as indicators of late Holocene climate changes in Estonia[END_REF].

The different proxies may be partially interdependent but they are all controlled in a more or less direct way by climate. As each individual proxy has its own limitations and problems, it seems clear that a multi-proxy approach is necessary. In general, the mineralogy and the chemical and isotopic composition of the deposited dust should be similar to its source material [START_REF] Aubert | Origin and fluxes of atmospheric REE entering an ombrotrophic peat bog in Black Forest (SW Germany): Evidence from snow, lichens and mosses[END_REF][START_REF] Le Roux | Volcano-and climate-driven changes in atmospheric dust sources and fluxes since the Late Glacial in Central Europe[END_REF][START_REF] Sapkota | Mineralogical, chemical, and isotopic (Sr, Pb) Composition of atmospheric mineral dusts in an ombrotrophic peat bog[END_REF]. Consequently, the chemistry of atmospheric dust particles trapped in the peat bogs can be used to distinguish between local, regional and hemispheric dust input (e.g. [START_REF] Krachler | Two thousand years of atmospheric rare earth element (REE) deposition as revealed by an ombrotrophic peat bog profile, Jura Mountains, Switzerland[END_REF][START_REF] Kamanov | Anthropogenic versus natural control on trace element and Sr-Nd-Pb isotiope stratigraphy in peat sediments of southeast Florida (USA), ∼1500 AD to present[END_REF][START_REF] Müller | Differentiating (historic) responsibilities for Climate Change[END_REF][START_REF] Sapkota | Mineralogical, chemical, and isotopic (Sr, Pb) Composition of atmospheric mineral dusts in an ombrotrophic peat bog[END_REF][START_REF] Shotyk | A peat bog record of natural, pre-anthropogenic enrichments of trace elements in atmospheric aerosols since 12370 14C yr BP, and their variation with Holocene climate change[END_REF].

Rare earth elements (REE) are widely used to trace the different processes in cosmochemistry, igneous petrology and sedimentology because of their low solubility, transport occurring largely in the particulate phase in the atmosphere and their origin from natural sources (e.g. [START_REF] Taylor | The Encyclopedia of Geochemistry and Environmental Sciences[END_REF]. Recently, REE have been used as tracers and reference elements in broad fields of atmospheric environmental studies (e.g. Le Roux et al., 2012), Nevertheless, to our knowledge, few studies including the present study have investigated the complete REE patterns in peat profiles to trace the dust sources (e.g. [START_REF] Aubert | Origin and fluxes of atmospheric REE entering an ombrotrophic peat bog in Black Forest (SW Germany): Evidence from snow, lichens and mosses[END_REF][START_REF] Le Roux | Volcano-and climate-driven changes in atmospheric dust sources and fluxes since the Late Glacial in Central Europe[END_REF][START_REF] Krachler | Two thousand years of atmospheric rare earth element (REE) deposition as revealed by an ombrotrophic peat bog profile, Jura Mountains, Switzerland[END_REF]. Radiogenic isotope signature of sediments is often used as provenance proxy as it is not affected by erosion and transport. In peatlands, Nd isotope data are scarce, only measured in a few sites (e.g. Etang de la Gruère in Switzerland, Le Roux et al., 2012). Neodymium isotopes may be used to discriminate the sources of dust in peats. By using a Swiss peat core, Le Roux et al. (2012) showed that the combination of dust flux and Nd isotope composition may successfully be applied to identify the sources of dust and to evidence climate forcing during the Holocene. Neodymium isotopes confirmed the importance of the Sahara as a dust source over western Europe [START_REF] Le Roux | Volcano-and climate-driven changes in atmospheric dust sources and fluxes since the Late Glacial in Central Europe[END_REF].

In this study a continuous dust record for the period between 2000 and 7300 cal BP is produced from a Belgian ombro/minerotrophic mire. The main aims are (1) to reconstruct changes in atmospheric dust deposition using Al, Ti, Sc, Zr and REE elements; (2) to determine dust sources using REE content and Nd isotopes; (3) to investigate the relationship between dust flux and climatic variability during the midand late Holocene through a comparison of dust records from peat bogs with other "climatic indicator" proxies undertaken on the Misten peat bog (humification and testate amoebae); and (4) to compare dust records from peat bogs and ice cores in the Northern Hemisphere.

Material and methods

Sampling and preparation

In February 2008, a peat core (MIS-08-01b, 750 cm) was collected from the Misten site in the Hautes-Fagnes Plateau, Belgium (Fig. 1). The top 100 cm was sampled by using a titanium Wardenaar corer [START_REF] Wardenaar | A new hand tool for cutting peat profiles[END_REF] from the University of Heidelberg. The lower peat was cored with a Belorussian corer [START_REF] Belokopytov | Giktorf's peat borers[END_REF]. The upper 135 cm, representing 2000 yr, are influenced by human activities. As such, we mainly focused our study on the prehistoric dust variability in the 135-750 cm depth interval that represents ∼5300 yr (from 7300 to 2000 cal BP). Core sub-samples of 1 cm thick slices were taken according to the protocol defined by [START_REF] Givelet | Suggested protocol for collecting, handling and preparing peat cores and peat samples for physical, chemical, mineralogical and isotopic analyses[END_REF]. In Misten peat, Ca / Mg ratios, Sr concentration and testate amoebae assemblages (unpublished data) were used to distinguish between the ombrotrophic and minerotrophic peat section [START_REF] Payne | Can testate amoeba-based palaeohydrology be extended to fens?[END_REF][START_REF] Shotyk | Peat bog archives of atmospheric metal deposition: geochemical evaluation of peat profiles, natural variations in metal concentrations, and metal enrichment[END_REF][START_REF] Shotyk | Geochemistry of the peat bog at Etang de la Gruère, Jura Mountains, Switzerland, and its record of atmospheric Pb and lithogenic trace metals (Sc, Ti, Y, Zr, and REE) since 12,370 14C yr BP[END_REF]. The peat is ombrotrophic (i.e. receiving inputs exclusively from the atmosphere) for the upper 6.8 m and minerotrophic for the lower interval (from 6.8 to 7.5 m).

Ash content and humification

To identify the content of mineral matter defined as "ash content", 0.1 to 1 g of dried peat was taken from each subsample (n = 420) and heated to 550 • C and kept at this temperature for a period of 6 h to remove all organic matter by combustion [START_REF] Chambers | Development and refinement of proxyclimate indicators from peats[END_REF]. The humification degree was estimated by colorimetric method on peat alkaline extracts [START_REF] Chambers | Development and refinement of proxyclimate indicators from peats[END_REF] with a spectrophotometer for absorbance measurement at 540 nm available at the University of Liège (Belgium). 2007). The colouring indicates the peat thickness as deduced from surface radar prospection (Wastiaux and Schumacher, 2003). The red dot shows the location of the MIS-08-01b core.

Chemical analyses

Titanium (Ti), aluminium (Al), zirconium (Zr), scandium (Sc) and rare earth element (REE) concentrations of the peat were determined (about 200 mg) every 4 cm (n = 170) by ICP-OES and HR-ICP-MS Thermo Element XR at the Observatoire Midi-Pyrénées in Toulouse (France) after complete dissolution of the 100 mg of sample with a mixture of HNO 3 -HF-H 2 0 2 in Savillex ® beakers on a hot plate in a clean room (class 100). The standards (NIMT peat, ICHTJ CTA-OTL-1 oriental tobacco leaves, NIST tomato leaves 1573 and IAEA lichen 336) were used to assess the external analytical reproducibility.

Fifty-eight samples were prepared for Nd isotopes (Table 1). About 200 mg of each sample was ashed at 550 • C over a period of 6 h to remove all organic matter [START_REF] Chambers | Development and refinement of proxyclimate indicators from peats[END_REF]. The dried organic-free samples were dissolved in a mixture of concentrated HNO 3 and HF in a proportion of 1 : 4 heated at 125 • C for 48 h. After drying, 2 mL of 6M HCl were added to ensure complete dissolution and that the solutions were evaporated. For separation of alkalis (e.g. Ca, Rb, Sr) and REE, the samples were dissolved in 2 mL of 1M HCl and passed on Bio-Rad columns filled with AG50W-X8 200 mesh resin [START_REF] Ali | Precise thermal ionization mass spectrometric measurements of 142 Nd/ 144 Nd and 143 Nd/ 144 Nd isotopic ratios of Nd separated from geological standards by chromatographic methods[END_REF]. Neodymium isotopes were isolated by passing the solution on quartz columns filled with HDEHP resin. The samples were dissolved a second time in 1.5 mL 0.05M HNO 3 before Nd isotopic measurement. The Nd isotopic ratios were measured by MC-ICP-MS (multi-collector inductively coupled plasma mass spectrometry, Nu Plasma) at G-Time laboratory (Université Libre de Bruxelles). During the analysis, the Nd Rennes standard ( 143 Nd/ 144 Nd = 0.511961 ± 0.000008, [START_REF] Chauvel | A hafnium isotope and trace element perspective on melting of the depleted mantle[END_REF] 

where 0.512638 corresponds to the chondritic uniform reservoir (CHUR).

The 143 Nd / 144 Nd ratios vary between 0.51184 and 0.51269 (-13 < εNd < -5, Fig. 3), whereas 147 Sm / 144 Nd ratios range from 0.1053 to 0.1398 (Table 1).

Testate amoebae

Testate amoebae were isolated from Misten peat by a wet sieving procedure [START_REF] Booth | Preparation and analysis of testate amoebae in peatland palaeoenvironmental studies[END_REF][START_REF] Beghin | Surface wetness reconstruction using testate amoebae analysis of the mid to late Holocene Misten peat bog (Hautes-Fagnes[END_REF]. One hundred tests were counted for each sample (n = 130) from the 7300 to 2000 cal BP interval. The identification is done according to [START_REF] Charman | The identification of peatland testate amoebae[END_REF] and [START_REF] Payne | How many is enough? Determining optimal count totals for ecological and palaeoecological studies of testate amoebae[END_REF]. For a better visualisation of wet and dry periods, the testate amoebae were classified according to their affinity to wet or dry conditions [START_REF] Charman | The identification of peatland testate amoebae[END_REF]. Slides were scanned at 10 to 40× magnification by using standard optical light microscopy. The relative abundance of each species was calculated as a percentage of the total number of counted tests.

Radiocarbon dating

Radiocarbon ages were obtained on macrofossil samples (stems, branches or leaves of plant material) extracted under a binocular microscope. Samples were prepared at the GADAM Centre (Silesian University of Technology, Gliwice, Poland) according to the protocol described by [START_REF] Piotrowska | Constructing deposition chronologies for peat deposits using radiocarbon dating[END_REF] and [START_REF] Piotrowska | Status report of AMS sample preparation laboratory at GADAM Centre, Gliwice, Poland[END_REF]. Radiocarbon dates (n = 15, Table 2) obtained by acceleration mass spectrometry (AMS) were processed using the "Bacon" software [START_REF] Blaauw | Flexible paleoclimate age-depth models using an autoregressive gamma process[END_REF] to establish an age-depth model as well as an age range for each slice of peat (Fig. 2). The curve IntCal09 was used for calibration [START_REF] Reimer | IntCal09 and Marine09 radiocarbon age calibration curves, 0-50000 years cal BP[END_REF]. The age-depth model was calculated for 600 cm of the studied peat core. The accumulation rate was set as a gamma distribution with a mean of 10 yr cm -1 . The accumulation variability was set with a beta distribution with strength of 4 and a mean of 0.7.

Results

Chronology of peat accumulation

The ranges of calibrated radiocarbon ages of dated peat layers are presented in Table 2. The age-depth model (Fig. 2) covers the period from ca. 7300 BP to 2000 BP. The age model reveals a relatively constant peat accumulation rate, with an average value of ca. 0.11 mm yr -1 . Consequently, the analysis of 1 cm thick samples represents ca. 9 yr each, which limits the resolution of the dust flux reconstruction.

Table 2. Results of 14 C dating for the MIS-08-01b peat core. Independently calibrated age ranges were obtained with the OxCal4 program [START_REF] Bronk | Bayesian analysis of radiocarbon dates[END_REF], and the modelled ages were obtained after "Bacon" calculations [START_REF] Blaauw | Flexible paleoclimate age-depth models using an autoregressive gamma process[END_REF]. In both cases the IntCal09 calibration curve was used [START_REF] Reimer | IntCal09 and Marine09 radiocarbon age calibration curves, 0-50000 years cal BP[END_REF] 

Density, ash content and humification

The density of the peat between 135 and 750 cm depth in the Misten core (2000-7300 cal BP) ranges between 0.01 and 0.12 g cm -3 . The ash content varies between 0.1 and 2.4 %. The humification degree varies between 25 and 80 % (Fig. 3). From 135 to 550 cm (2000-5570 cal BP, ombrotrophic section), the highest density corresponds to the more humified peat sections (r = 0.1). This similarity can be explained by plant breakdown during peat decomposition [START_REF] Roos-Barraclough | A 14500 year record of the accumulation of atmospheric mercury in peat: volcanic signals, anthropogenic influences and a correlation to bromine accumulation[END_REF]. In the lower peat section (below 680 cm, minerotrophic peat), the ash content progressively increases towards the bottom of the core, in parallel with the density (r = 0.4). The intermediate peat section (from 550 to 680 cm, 5570-6675 cal BP) is characterised by lower values of ash content and humification (Fig. 3).

Elemental concentrations

The conservative elements (Al, Sc, Ti, Zr) and REE concentration profiles in the Misten core are very similar (Fig. 4).

We report La and Nd as light REE (LREE), Sm and Eu as medium REE (MREE) and Yb and Lu as heavy REE (HREE) (Fig. 4). The REE concentrations remain relatively low and constant between 550 and 680 cm (from 5570 to 6675 cal BP). They increase three-to fivefold above 500 cm (5075 cal BP) and below 680 cm (Fig. 4). Correlation coefficients indicate individual REE vary in the same manner within the deposit with r values > 0.95.

Dust flux

According to [START_REF] Shotyk | A peat bog record of natural, pre-anthropogenic enrichments of trace elements in atmospheric aerosols since 12370 14C yr BP, and their variation with Holocene climate change[END_REF], the dust flux can be calculated using a conservative lithogenic element concentration (µg g -1 ) in the bulk peat, its occurrence in the upper continental crust (UCC, [START_REF] Taylor | The Continental Crust: Its Composition and Evolution[END_REF], the density of the peat (g cm -3 ) and the peat accumulation rate (cm yr -1 ):

Dust flux (g m -2 yr -1 ) = ([element] sample /[element] UCC ) *density*accumulation rate*10000.

The dust flux was calculated using Ti, Al, Zr and REE (Fig. 5). The four dust flux profiles are very similar (r > 0.75, n = 170). This similarity is explained by the positive correlation between Ti, Al, Zr and REE concentrations, and by the similar composition of a main part of the dust and the average UCC. The absolute values of the dust flux depend on the reference element used (e.g. Ti, Al, Zr) to calculate it. The highest dust fluxes are observed from 210 to 250 cm depth (2-4.5 g m -2 yr -1 , from 2750 to 2550 cal BP) and from 510 to 460 cm depth (1-2.4 g m -2 yr -1 , from 5150 to 4750 cal BP).

Testate amoebae

One hundred testate amoebae individuals were counted in the Misten peatland core. Five biozones (A to E) were defined by using CONISS [START_REF] Grimm | CONISS: A fortran 77 program for stratigraphically constrained cluster analysis by the method of incremental sum of squares[END_REF] according the testate amoebae assemblages (Table 3 and Fig. 6). The fluctuations were primarily driven by changes in the relative abundance of Amphitrema flavum, Difflugia pulex, Amphitrema wrightianum and Hyalosphenia subflava (Fig. 6). Zone A is the minerotrophic part of the Misten peat bog. Zone B is dominated by Difflugia pulex and zone C by Amphitrema flavum; these zones display dry and wet conditions respectively. The taxonomic diversity is increasing in zone D. In zone E, the dominance of Amphitrema wrightianum and Hyalosphenia subflava is obvious; this could be due to higher amplitude fluctuations of the water table during the Late Holocene.

Discussion

REE distribution pattern

The REE variations in the Misten peat core, normalised to the mean upper continental crust values (UCC), are presented in three groups (Fig. 7) according to the peat core stratigraphy and characteristics (ombrotrophic, transition, minerotrophic). The Misten peat bog has an overall relatively homogeneous REE UCC composition (Fig. 7). The REE UCC pattern of the three groups shows rather flat spectra with a slight MREE UCC enrichment (Sm, Eu and Gd) with positive Eu anomalies. Both local (Belgian slate and shale) and distal (Saharan aerosol) sources of REE are characterised by a flat pattern (Fig. 7). However, The REE UCC pattern in the third group (minerotrophic section) is higher than that shown by the two other groups, which may be explained by dominant local sources (Belgian slate and shale). The Eu anomaly clearly distinguishes minerotrophic against ombrotrophic peat layers (Fig. 4). In minerotrophic peat, there are thus processes affecting the REE distribution. Since the Eu anomaly is characteristic of plagioclase minerals (e.g. pan-African rocks, [START_REF] Cottin | Isotopic (O, Sr, Nd) and trace element geochemistry of the Laouni layered intrusions (Pan-African belt, Hoggar, Algeria): evidence for post-collisional tholeiitic magmas variably contaminated by continental crust[END_REF], this anomaly in the Misten bog can be explained by the contribution of weathered plagioclase material from local rocks. Indeed, the Stavelot Massif lithology, i.e. the geological bedrock, consists of metamorphic rocks, mainly quartzites and phyllites rich in quartz and plagioclase [START_REF] Ferket | Metamorphism in the Stavelot-Venn Massif: a study of quartz veins in the basal devonian conglomerates (Lochkovian)[END_REF].

Dust source

The parallel trends between REE profiles and conservative elements such as Al, Ti and Zr (r Al, REE = 0.8, r Ti, REE = 0.5, r Zr, REE = 0.8) (e.g. [START_REF] Aubert | Origin and fluxes of atmospheric REE entering an ombrotrophic peat bog in Black Forest (SW Germany): Evidence from snow, lichens and mosses[END_REF][START_REF] Shotyk | History of atmospheric lead deposition since 12,370 14C yr BP recorded in a peat bog profile[END_REF][START_REF] Shotyk | Geochemistry of the peat bog at Etang de la Gruère, Jura Mountains, Switzerland, and its record of atmospheric Pb and lithogenic trace metals (Sc, Ti, Y, Zr, and REE) since 12,370 14C yr BP[END_REF]) (Fig. 4) attest that the REE are immobile in ombrotrophic peatland, and therefore their concentrations are controlled by atmospheric regional and/or local deposition [START_REF] Aubert | Origin and fluxes of atmospheric REE entering an ombrotrophic peat bog in Black Forest (SW Germany): Evidence from snow, lichens and mosses[END_REF][START_REF] Kylander | Rare earth elementand Pb isotope variations in a 52 kyr peat core from Lynch's Crater (NE Queensland, Australia): proxy development and application to paleoclimate in the Southern Hemisphere[END_REF][START_REF] Shotyk | History of atmospheric lead deposition since 12,370 14C yr BP recorded in a peat bog profile[END_REF][START_REF] Shotyk | Geochemistry of the peat bog at Etang de la Gruère, Jura Mountains, Switzerland, and its record of atmospheric Pb and lithogenic trace metals (Sc, Ti, Y, Zr, and REE) since 12,370 14C yr BP[END_REF]. It also shows that REE are not affected by diagenetic processes. This observation confirms that the atmospheric REE pattern is preserved in the Misten bog. ) Ash (% of dry wieght) Humification (%)
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-15 eNd Fig. 3. Profiles of bulk density (g cm -3 ), ash content (%), humification (%) and εNd. Light-brown areas correspond to the ombrotrophic peatland, and dark-brown bar to minerotrophic peat as defined by using Ca / Mg ratios, Sr concentration and testate amoebae assemblages. In general, dust, through its REE abundances and its Nd isotopic signature, keeps a fingerprint of its original sources (e.g. [START_REF] Abouchami | Pb and Nd isotopes in NE Atlantic Fe-Mn crusts: Proxies for trace metal paleosources and paleocean circulation[END_REF][START_REF] Akagi | Absence of Ce anomaly in the REE patterns of peat moss and peat grass in the Ozegahara peatland[END_REF][START_REF] Aubert | Origin and fluxes of atmospheric REE entering an ombrotrophic peat bog in Black Forest (SW Germany): Evidence from snow, lichens and mosses[END_REF][START_REF] Krachler | Two thousand years of atmospheric rare earth element (REE) deposition as revealed by an ombrotrophic peat bog profile, Jura Mountains, Switzerland[END_REF][START_REF] Shotyk | Geochemistry of the peat bog at Etang de la Gruère, Jura Mountains, Switzerland, and its record of atmospheric Pb and lithogenic trace metals (Sc, Ti, Y, Zr, and REE) since 12,370 14C yr BP[END_REF][START_REF] Ylirukanen | The occurrence of rare earth elements in some Finnish mires[END_REF]. The origin of the Misten dust can be identified by the sample distribution as shown in diagrams such as εNd vs. Sm/Nd and La/Sm vs. La/Yb (Fig. 8a,b). The εNd exhibits a large range, from -13 to -5, emphasising the involvement of contrasting sources during the mid-to late Holocene. The diagram εNd vs. 147 Sm/ 144 Nd (Fig. 8a) shows that the most of the Misten peat samples have an isotopic composition that overlaps that of Saharan aerosols (εNd varies between -15 and -11, [START_REF] Abouchami | Pb and Nd isotopes in NE Atlantic Fe-Mn crusts: Proxies for trace metal paleosources and paleocean circulation[END_REF] and that of European loess (εNd between -12 and -8, [START_REF] Gallet | Loess geochemistry and its implications for particle origin and composition of the upper continental crust[END_REF]. This suggests a relatively constant input of both components throughout the mid-to late Holocene. However, the minerotrophic samples have εNd values (from -9 to -5) slightly less negative than those from the ombrotrophic peatland samples, suggesting an increased input from local sources relative to other inputs (e.g. shale, slate) between 7300 and 6650 cal BP (Fig. 8a). This is in agreement with the fact that minerotrophic peat could receive lateral inputs. The erosion of rocks present in the Cambrian and Silurian formations in Belgium [START_REF] Linnemann | The Cambrian to Devonian odyssey of the Brabant Massif within Avalonia: a review with the new zircon ages, geochemistry, Sm-Nd isotopes, stratigraphy and palaeogeography[END_REF], with specific εNd vs. 147 Sm/ 144 Nd signature, influences the Nd isotopic compositions of the peat, as showed by the less negative εNd values (-8 to -5, Table 1). The abrupt changes in εNd at ∼ 6750 cal BP (2 points with εNd around -6) and ∼ 5050 cal BP (εNd around -5.5) can be due to mantlederived material such as long-range-transported volcanic material. The chronology of these points (6880 and 6785 cal BP) corresponds to the well-known µ tephra named Lairg A and Lairg B respectively dated between 6913 (6974-6852 cal BP) and 6684 BP (6742-6627 cal BP) [START_REF] Lawson | The spatial distribution of Holocene cryptotephras in north-west Europe since 7 ka: implications for understanding ash fall events from Icelandic eruptions[END_REF]. The chronology of the second point (5150 cal BP) does not correspond to that of a well-known tephra layer. The local source (Belgian metamorphic rocks, rich in plagioclase) and potential other sources (European loess, Saharan aerosol and Icelandic volcanism) are plotted in a La/Sm vs. La/Yb diagram (Fig. 8b). The distribution of the ombrotrophic peatland samples (2000-6650 cal BP) suggests a mixing between the local sources (quartzite and phyllade rocks rich in plagioclase) and the regional sources (European loess and Sa- [START_REF] Taylor | The Continental Crust: Its Composition and Evolution[END_REF] and compared to those obtained from the western Sahara [START_REF] Moreno | Geochemical variations in aeolian mineral particles from the Sahara-Sahel Dust Corridor[END_REF], German snow profile (Black Forest, [START_REF] Aubert | Origin and fluxes of atmospheric REE entering an ombrotrophic peat bog in Black Forest (SW Germany): Evidence from snow, lichens and mosses[END_REF] and Belgian slate [START_REF] Linnemann | The Cambrian to Devonian odyssey of the Brabant Massif within Avalonia: a review with the new zircon ages, geochemistry, Sm-Nd isotopes, stratigraphy and palaeogeography[END_REF], Belgian shales [START_REF] André | Trace-element and Nd isotopes in shales as indexes of provenance and crustal growth: The early Paleozoic from the Brabant Massif (Belgium)[END_REF], as well as to those obtained from plagioclase minerals collected in pan-African rocks (Laouni area, [START_REF] Cottin | Isotopic (O, Sr, Nd) and trace element geochemistry of the Laouni layered intrusions (Pan-African belt, Hoggar, Algeria): evidence for post-collisional tholeiitic magmas variably contaminated by continental crust[END_REF]. The first group represents the mean REE UCC values of the Misten ombrotrophic section that occurs from 135 to 550 cm (between 5550 cal BP and 2000 cal BP). The second group shows the transition zone from ombrotrophic to minerotrophic peat, from 550 to 680 cm (between 6650 and 5550 cal BP), and the third group represents the mean REE UCC values of the minerotrophic section occurs from 680 to 750 cm (between 7300 and 6650 cal BP). haran aerosol). The minerotrophic peat samples (6700-7300 cal BP) are plotted between the La/Sm and La/Yb field defined for local sources (low in La/Sm and La/Yb ratios, Fig. 8b). This is in agreement with the findings based on the εNd (see above).

Evolution of dust deposition during the mid-and late Holocene in the Misten peat core

Dust deposition in the Misten peat record displays significant variability during the mid-and late Holocene, with two maxima observed from 5150 to 4750 cal BP and from 2750 to 2550 cal BP (Fig. 9). The highest rates of atmospheric dust deposition in Misten peat correspond to cold periods (Fig. 10), as defined in [START_REF] Wanner | Structure and origin of Holocene cold events[END_REF]. Since the dust deposition seems to respond to regional climate change, colder periods should be linked to increased regional sources. We intend to check the climate imprint in the Misten record during mid-and late Holocene and especially for the two dust-enriched intervals. We integrate dust flux and Nd isotopes to track the climate influence in the Misten peat core. We identify the dominant natural atmospheric supplies by using Nd isotope composition, and interpret the changes of sources as local or global environmental changes. The εNd variability is further compared with the testate amoebae assemblages and the humification degree to evaluate the local relative humidity conditions. 1. The period between 7300 and 6000 cal BP corresponds to the warmest period of the Holocene in Greenland (Jonhsen et al., 2001). Peat growth at the Misten site starts at ∼ 7300 cal BP, and becomes ombrotrophic from 6700 cal BP. The minerotrophic section (7300-6700 cal BP) is characterised by a low dust flux (averages of 0.3 g m -2 yr -1 , Fig. 9). This interval is characterised by wet local conditions attested by the high wet testate amoebae abundance (mean ≈ 49 %), and relatively low humification degree (44-52 %). Similarly, pollen data from the Hautes-Fagnes Plateau show that the studied area was at that time covered by dense mixed mesophilous woodlands (mainly oaks, associated with elms and lime trees) which were growing up to the edge of and even on peatlands (hazels, alders, ashes and birches), pointing to a wet and warm climate [START_REF] Damblon | Les dépôts tourbeux et l'histoire de la végétation sur le plateau des Hautes-Fagnes (Belgique)[END_REF].

From 6700 to 6000 cal BP, the dust flux and humification stayed relatively constant, with averages of 0.3 g m -2 yr -1 and 50 % respectively (Fig. 9). The decrease in percentages of wet testate amoebae to 27 % occurrence and the better representation of heathlands in pollen diagrams from the area [START_REF] Damblon | Les dépôts tourbeux et l'histoire de la végétation sur le plateau des Hautes-Fagnes (Belgique)[END_REF] show slightly drier local environments. For this interval there is no significant change in the dust flux intensity but the relatively dry conditions promote the erosion of local soils confirmed by the εNd values (-10 to -9). Between 8000 and 5500 cal BP, Saharan aridification increased when Saharan vegetation cover decreased from 0.9 to 0 % and the terrigenous material increased from 40 to 52 % (Fig. 9, [START_REF] Bout-Roumazeilles | Tracking atmospheric and riverine terrigenous supplies variability during the last glacial and the Holocene in central Mediterranean[END_REF][START_REF] Claussen | Simulation of an abrupt change in Saharan vegetation in the mid-Holocene[END_REF][START_REF] Demenocal | Abrupt onset and termination of the African Humid Period: Rapid climate responses to gradual insolation forcing[END_REF].

2. The period from 6000 to 2800 cal BP, the Misten dust flux increases compared to the mean value in the previous interval (from 7330 to 6000 cal BP), with pronounced increases during two intervals, from 5150 to 4700 cal BP and from 2750 to 2550 cal BP.

At 4700 cal BP, the dust flux reaches values of 2.4 g m -2 yr -1 . This interval is characterised by wet local conditions underlined by the high wet testate amoebae content (mean ≈ 60 %) and the low humification degree (mean ≈ 46 %), indicating wet conditions. The humid conditions are in agreement with the vegetal cover changes of the Hautes-Fagnes Plateau deduced from palynology (increase in oak and beech species, local increase in hygrophilous and aquatic pollen taxa, [START_REF] Damblon | Les dépôts tourbeux et l'histoire de la végétation sur le plateau des Hautes-Fagnes (Belgique)[END_REF] and with a positive humidity anomaly at the scale of the Northern Hemisphere between 4800 and 4600 cal BP as described in ) obtained from a Swiss peat core (green line, Le Roux et al., 2012) and with the dust concentration (10 3 µg kg -1 ) measured in a Canadian ice core from [START_REF] Zdanowicz | A Holocene record of atmospheric dust deposition on the Penny Ice Cap, Baffin Island, Canada[END_REF]. The three dark-blue bars show the cold events described in [START_REF] Wanner | Structure and origin of Holocene cold events[END_REF]. Brown triangles represent the volcanic events. Black arrows underline the minerotrophic peat sections. [START_REF] Wanner | Structure and origin of Holocene cold events[END_REF]. The higher flux values indicate more distal supplies (εNd values vary from -9.7 to -11.2, except for one sample with εNd = -5 suggesting a volcanic or local source), the local erosion being reduced by the wetter soil conditions, as underlined by a decrease of the humification degree plus a change in the wet testate amoebae content.

Between 4500 and 4000 cal BP, the dust flux increases to a value > 1 g m -2 yr -1 at 4100 cal BP (Fig. 9). The general decrease of wet testate amoebae to 20 % occurrence and the increase of the humification degree to 52 % both indicate a drier local environment. In this interval εNd varies between -9 and -11, reflecting local and regional sources. The increase in dust flux may relate to the important local erosion. By using Spanish speleothems, [START_REF] Martín-Chivelet | Northern Spain 4000 Year Stalagmite d13C and Temperature Reconstruction[END_REF] show that the interval from 4000 to 2950 cal BP is a warm period punctuated by cold events. The glaciers retreat in Europe from 4200 to 3800 cal BP [START_REF] Mayewski | Holocene climate variability[END_REF], and the lake-level minima [START_REF] Magny | Holocene climatic variability as reflected by mid-European lake-level fluctuations, and its probable impact on prehistoric human settlements[END_REF] confirm a dry interval.

Between 3200 and 2500 cal BP, the dust flux increases and reaches the maximum core value (4.3 g m -2 yr -1 ).

The humification degree decreases to 42 % and wet testate amoebae occurrence declines to ∼ 20 % (Fig. 9). The regional pollen data indicate a strong expansion of beech forests at the expense of the mixed oak woodlands, whereas alders and birches developed again near and on wetlands. These changes point not only to a climatic deterioration with cold and dry conditions but also to soil degradation [START_REF] Damblon | Les dépôts tourbeux et l'histoire de la végétation sur le plateau des Hautes-Fagnes (Belgique)[END_REF], and coincide with a cold event identified by [START_REF] Wanner | Structure and origin of Holocene cold events[END_REF] between 3300 and 2500 cal BP. The εNd displays highly negative values, reflecting an increased supply from Saharan sources. According to the pollen, anthropogenic activities appeared in the Hautes-Fagnes Plateau around 3500 BP, but they remained low and did not seem to have affected local ecological evolution [START_REF] Damblon | Les dépôts tourbeux et l'histoire de la végétation sur le plateau des Hautes-Fagnes (Belgique)[END_REF].

3. Between 2550 and 2000 cal BP the dust flux displays high values (averages of 0.6 g m -2 yr -1 ). At the same time, a low humification degree (35 %) is consistent with cold and dry conditions and an intensification of human impact is recorded in the pollen diagrams of the Hautes-Fagnes area [START_REF] Damblon | Les dépôts tourbeux et l'histoire de la végétation sur le plateau des Hautes-Fagnes (Belgique)[END_REF]. This period is therefore most probably characterised by the influence of human activities related to land use change (regional erosion due to forest clearing and soil cultivation activities).

Comparison of dust deposition records from peat bogs and ice cores

We compare the Misten dust record with another European peat bog in Switzerland [START_REF] Le Roux | Volcano-and climate-driven changes in atmospheric dust sources and fluxes since the Late Glacial in Central Europe[END_REF] and with an ice core collected from Canada [START_REF] Zdanowicz | A Holocene record of atmospheric dust deposition on the Penny Ice Cap, Baffin Island, Canada[END_REF] (Fig. 10). Both dust depositions, recorded in the Misten peat and in the Canadian ice core, reach their maxima from 5500 to 4800 cal BP and from 2700 to 2200 cal BP (Fig. 10). During the interval spanning the cold stages defined by [START_REF] Wanner | Structure and origin of Holocene cold events[END_REF], the dust fluxes are 2 to 20 times higher than the sedimentary background. These two archives (peat and ice cores) show, however, significant differences in the timing and magnitude of reconstructed dust. The dust flux record reconstructed from the Misten peat core is comparable to results obtained from the Swiss peat bogs although resolution of dust measurement was different. In the latter, Le Roux et al. (2012) showed that the dust flux in the ombrotrophic peatland at Etang de la Gruère varies between 0.1 and 5 g m -2 yr -1 from 8000 to 2000 cal BP. The dust flux measured in Misten peat varies within a similar range, from 0.1 to 4.5 g m -2 yr -1 from 7300 to 2000 cal BP (Fig. 10). The dust fluxes in both peat cores were at a minimum (< 1 g m -2 yr -1 ) from 7500 to 5500 cal BP, except at 6000 cal BP, when dust fluxes measured in the Swiss peat reached 2.5 g m -2 yr -1 , corresponding to an unknown event. At Etang de la Gruère the dust deposition increased significantly between 5500 and 3200 cal BP and the maximum occurred at 3300 cal BP, as shown in Fig. 10 (Le Roux et al., 2012). These changes were linked to forest clearing and the beginning of plant cultivation [START_REF] Shotyk | A peat bog record of natural, pre-anthropogenic enrichments of trace elements in atmospheric aerosols since 12370 14C yr BP, and their variation with Holocene climate change[END_REF]. The significant increase in dust flux in the Swiss peat after 6000 cal BP is in agreement with the timing of Saharan expansion, between 8000 and 5500 cal BP, as supported by palaeoenvironmental data from the West African Atlantic coast [START_REF] Claussen | Simulation of an abrupt change in Saharan vegetation in the mid-Holocene[END_REF][START_REF] Demenocal | Abrupt onset and termination of the African Humid Period: Rapid climate responses to gradual insolation forcing[END_REF]. During that period, Saharan aridification increased when Saharan vegetation cover decreased from 0.9 to 0 % and the terrigenous material increased from 40 to 52 % (Fig. 9).

In the Misten peat, dust fluxes oscillate between 5500 and 3200 cal BP and reaches a maximum (2.5 g m -2 yr -1 ) at 5000 cal BP. Its timing corresponds to a cold event described by [START_REF] Wanner | Structure and origin of Holocene cold events[END_REF]. From 2500 to 2000 cal BP, dust flux measured in Swiss peat core [START_REF] Le Roux | Volcano-and climate-driven changes in atmospheric dust sources and fluxes since the Late Glacial in Central Europe[END_REF] ranges between 2 and 3 g m -2 yr -1 , up to 5 × higher than that measured in the Misten peat core (dust flux ranges from 0.2 to 0.8 g m -2 yr -1 , Fig. 10). This difference in dust flux would be an indication for increased human activities (open pasture, agriculture and mining activities). Anthropogenic effects explaining the maximum in the Swiss peat bog do not seem to have an important effect during this period in the Misten core. [START_REF] Sjogren | The development of pasture woodland in the southwest Swiss Jura Mountains over 2000 years, based on three adjacent peat profiles[END_REF] showed that the open pastures started around Etang de la Gruère bog during the first centuries BC, as shown by peat studies, but only started around Misten peatland before 850 cal BP [START_REF] De | Multiproxy paleoenvironmental study in the Misten bog (East Belgium) during the last millennium[END_REF].

Our study, by using dust deposition and Nd isotopes, shows the relative importance of the Sahara as a dust supplier over Belgium on a long-term basis, including during abrupt events such as from 5150 to 4750 cal BP and from 2750 to 2550 cal BP.

Conclusions

Elemental concentrations and Nd isotopes analysed in an ∼ 6 m long peat core collected from the Hautes-Fagnes Plateau (southern Belgium) allow for identification of dust sources. Humification and testate amoebae have been used to reconstruct dry/wet climatic conditions during the midand late Holocene. The clear correlation between REE and conservative element concentrations (Ti, Al, Zr) in the Misten peat core confirm that the atmospheric REE input is preserved in the peat bog. The general agreement between the dust flux and the palaeo-hydrological proxies (humification and testate amoebae) confirms the increase in dust deposition during colder periods within the Holocene. To identify the dust sources, we compared the Nd isotopic ratios and REE ratios of the Misten peat with those of different potential local and regional sources. The εNd range from -13 to -5, reflecting a diversity of sources during the midand late Holocene, with large supplies from distal (Saha-ran) and regional (European loess) particles, local aerosols and distal volcanic particles from Iceland. After 6000 cal BP, sources were restricted to Saharan and European aerosols, corresponding to a change to locally wetter conditions. The average dust flux of 0.5 g m -2 yr -1 reached values as high as 2 g m -2 yr -1 between 5150 and 4750 cal BP and around 2750 cal BP. Comparison between the Misten record and a peat record from Switzerland shows that anthropogenic perturbation of the dust cycle occurred earlier in Switzerland than in the more hostile environment of the Plateau des Hautes-Fagnes, where the Misten bog is located.

  Fig. 1. (a) Location of the Misten peat bog in eastern Belgium, and (b) map of the Misten peat bog modified from De Vleeschouwer et al. (2007). The colouring indicates the peat thickness as deduced from surface radar prospection(Wastiaux and Schumacher, 2003). The red dot shows the location of the MIS-08-01b core.
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 2 Fig. 2. Bacon age-depth model for the MIS-08-01b core. Grey scales indicate all likely age-depth models, and dotted lines indicate the 95 % confidence ranges.
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 45 Fig.4. Concentrations of Ti, Al, Sc, Zr and REE for the MIS-08-01b core. The yellow area corresponds to ombrotrophic peatland, the brown area to minerotrophic peat as defined by using Ca / Mg ratios, Sr concentration and testate amoebae assemblages.
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 6 Fig. 6. Synthesised diagrams of dominant testate amoebae assemblages (%) results from MIS-08-01b core.
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 8 Fig. 8. (a) εNd vs. 147 Sm/ 144 Nd diagram for Misten peat samples. (b) La/Yb vs. La/Sm diagram for Misten peat samples. Belgian shale data from André et al. (1986), Belgian slate data recorded from Brabant Massif (Linnemann et al., 2012), Saharan aerosol data from Abouchami et al. (1999), Variscan crust (EVC), Pan-African crust of northwestern Europe (EPC) and of the Scandinavian shield (SPC) from Fagel et al. (1999), Iceland arc from Handley et al. (2011) and European loess from Gallet el al. (1998).
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 9 Fig. 9.Comparison of the Misten proxies (dust flux, εNd, humification and testate amoebae). The testate amoebae were classified according to their affinity with wet conditions. The three darkblue bars show the cold events according to[START_REF] Wanner | Structure and origin of Holocene cold events[END_REF] and the three light-blue bars show the uncertainty in the length of cold events. The Saharan desertification model is from[START_REF] Claussen | Simulation of an abrupt change in Saharan vegetation in the mid-Holocene[END_REF].
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 10 Fig. 10. Comparison of the dust flux measured in the Misten bog (black line, this study) with the dust flux (g m -2 yr -1 ) obtained from a Swiss peat core (green line, Le Roux et al., 2012) and with the dust concentration (10 3 µg kg -1) measured in a Canadian ice core from[START_REF] Zdanowicz | A Holocene record of atmospheric dust deposition on the Penny Ice Cap, Baffin Island, Canada[END_REF]. The three dark-blue bars show the cold events described in[START_REF] Wanner | Structure and origin of Holocene cold events[END_REF]. Brown triangles represent the volcanic events. Black arrows underline the minerotrophic peat sections.

  was processed every two samples to correct for instrument drift. The mean values obtained for the Nd Rennes standard were stable during the measurement sessions: 143 Nd / 144 Nd = 0.511945 ± 0.00002 (2σ , n ≈ 150), 145 Nd / 144 Nd = 0.348404 ± 0.000012, 146 Nd / 144 Nd = 0.721598 ± 0.000051. Nd Rennes values are in agreement with the long-term laboratory value [n = 750, 143 Nd / 144 Nd = 0.511946 ± 0.00003]. The Nd isotopes and epsilon Nd are given inTable 1. Epsilon neodymium (εNd) was calculated according to DePaolo and Wasserburg (1976):

	εNd =	(143Nd/144Nd) 0.512638	-1 * 10 000,

  .

			Depth		Modelled age
	Sample Name Laboratory No	(cm)	Age 14 C BP	range BP
					(94.5 % probability)
	MIS-01/130	GdA-1545	135,5	2085 ± 30	1990-2140
	MIS-01/153	GdA-1546	142,6	2185 ± 35	2115-2250
	MIS-01/138	GdA-1547	165,3	2240 ± 35	2150-2340
	MIS-01/183	GdA-1548	205,5	2530 ± 35	2490-2695
	MIS-01/202	GdA-2228	228	2635 ± 20	2740-2775
	MIS-01/214	GdA-2229	246	2440 ± 20	2400-2700
	MIS-01/245	GdA-2230	286,17	2980 ± 25	3075-3255
	MIS-01/282	GdA-2231	340,77	3470 ± 20	3650-3830
	MIS-01/334	GdA-2232	408,03	3770 ± 30	4000-4240
	MIS-01/381	GdA-2233	474,25	4300 ± 30	4830-4960
	MIS-01/450	GdA-2234	568,8	5050 ± 20	5740-5895
	MIS-01/476	GdA-2235	603	5210 ± 30	5910-6095
	MIS-01/517	GdA-2236	658,8	5680 ± 20	6410-6495
	MIS-01/541	GdA-2237	690	5940 ± 20	6680-6840
	MIS-01/589	GdA-2238	741,38	6235 ± 20	7025-7250

Table 3 .

 3 Descriptions of testate amoebae zones. Details on testate amoebae assemblage are given in[START_REF] Beghin | Surface wetness reconstruction using testate amoebae analysis of the mid to late Holocene Misten peat bog (Hautes-Fagnes[END_REF].

		Depth	Calendar
	Zone	(cm) Age cal BP Major taxa	Zone description
	E	305-140 3250-2085 Hyalosphenia subflava	Hyalosphenia papilio and
			Amphitrema flavum and	Nebela militaris, Assulina musco-
			Amphitrema wrightianum	rum, Assulina seminulum are vari-
				ably abundant in this zone. Decrease
				in Difflugia pulex
	D	415-305 4190-3250 Difflugia pulex and	Increase in Difflugia pulex,
			Amphitrema flavum	Assulina muscorum, Assulina
				seminulum. Appearance of Cyclopy-
				xis
				arcelloides, Hyalosphenia papilio
				and Nebela militaris.
	C	535-415 5475-4190 Amphitrema flavum	Decrease in Difflugia pulex.
				Variable abundances of Assulina
				muscorum, Assulina seminulum and
				Difflugia pulex
	B	660-535 6520-5475 Difflugia pulex	Decrease in Amphitrema flavum. In-
				crease in Difflugia pulex. Variable
				abundances of Assulina muscorum,
				Assulina seminulum
	A	750-660 7300-6520 Difflugia pulex and	Increase in Difflugia pristis
			Amphitrema flavum
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