Nathan Viel 
email: pro.viel.nathan@gmail.com
  
Cecilie Mielec 
  
Julien Pétillon 
  
Toke T Høye 
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The Arctic tundra is characterised by harsh conditions and environmental gradients are especially pronounced. Variation in functional traits along such gradients provide insights into the drivers of species abundance and distribution, and are particularly valuable in this region currently experiencing strong climate warming. Over three consecutive years, we analysed the interacting effect of two environmental factors, habitat and elevation, on the abundance, body size and clutch size in two common Low-Arctic invertebrate predators (Lycosidae, Araneae), Pardosa furcifera (Thorell 1875) and Pardosa hyperborea (Thorell 1872). Using generalised linear models, we firstly showed a habitat partitioning between P. furcifera, which dominated wet habitats like fens, and P. hyperborea, which was more associated with drier habitats like shrubs. Secondly, we found smaller body sizes at high elevation in P. hyperborea, a species that has a southern distribution in Greenland, and we identified season length as a major driver of the development in this species. In P. furcifera, a species likely more cold-adapted, we found no body size difference between elevations, suggesting that local conditions (e.g. prey availability or snowmelt timing) are more important in explaining body size variations. Finally, body size and clutch size were strongly correlated in both species, but clutch size was not affected by habitat or elevation. We argue that fecundity is likely influenced by trade-offs, and that considering additional complementary trait measurements would allow for a better understanding of the mechanisms underlying patterns in species life-history traits along environmental gradients.

INTRODUCTION

The Arctic tundra is characterised by harsh conditions like extreme cold temperatures and a brief growing season [START_REF] Hobbie | Arctic Tundra[END_REF]. Such conditions shape a diversity of habitat patches with pronounced local environmental gradients (e.g. in vegetation or in soil moisture; [START_REF] Hobbie | Arctic Tundra[END_REF][START_REF] Hansen | Meter scale variation in shrub dominance and soil moisture structure Arctic arthropod communities[END_REF]) across short distances. This in turn results in distinct spatial variation in arthropod community composition (Høye et al. 2018;[START_REF] Dahl | The Araneae of Svalbard: the relationships between specific environmental factors and spider assemblages in the High Arctic[END_REF]Hein et al. 2019a), a group that constitutes the majority of animal species in the region [START_REF] Schmidt | Interaction webs in arctic ecosystems: Determinants of arctic change?[END_REF]. Similarly, elevation also creates environmental variation and affects species distribution and development [START_REF] Körner | The use of 'altitude' in ecological research[END_REF]Hein et al. 2019b;[START_REF] Viel | Multiple reproductive events in female wolf spiders Pardosa hyperborea and Pardosa furcifera in the Low-Arctic: one clutch can hide another[END_REF]. At higher elevation, environments become more variable and less predictable, both in terms of abiotic (e.g. season length) and biotic (e.g. food availability) conditions [START_REF] Blanckenhorn | Altitudinal life history variation in the dung flies Scathophaga stercoraria and Sepsis cynipsea[END_REF][START_REF] Hodkinson | Terrestrial insects along elevation gradients: species and community responses to altitude[END_REF]. Elevational gradients are thus considered useful for studying variations in species abundance and life-history [START_REF] Körner | The use of 'altitude' in ecological research[END_REF][START_REF] Høye | Taxonomic, temporal, and spatial variation in the dynamics of High-Arctic arthropod populations[END_REF]. In this regard, Arctic ecosystems represent an opportunity to investigate underlying ecological processes through functional approaches, for instance via trait-based methods (sensu [START_REF] Violle | Let the concept of trait be functional![END_REF], providing complementary insights to classic taxonomic studies [START_REF] Bartomeus | A common framework for identifying linkage rules across different types of interactions[END_REF][START_REF] Bonfanti | Intraspecific body size variability in soil organisms at a European scale: Implications for functional biogeography[END_REF][START_REF] Høye | Tundra arthropods provide key insights into ecological responses to environmental change[END_REF][START_REF] Wong | Trait-based ecology of terrestrial arthropods[END_REF]).

Among functional traits, life-history traits represent a particularly valuable source of information because they are strongly linked to the fitness of organisms and are expected to be significantly sensitive to different environmental stressors [START_REF] Moretti | Handbook of protocols for standardized measurement of terrestrial invertebrate functional traits[END_REF]. Body size is certainly the most studied trait (e.g. [START_REF] Mammola | Associations between habitat quality, body size and reproductive fitness in the alpine endemic spider Vesubia jugorum[END_REF][START_REF] Koltz | Impacts of female body size on cannibalism and juvenile abundance in a dominant arctic spider[END_REF][START_REF] Monsimet | Biogeographic position and body size jointly set lower thermal limits of wandering spiders[END_REF] because it affects nearly all aspects of an organism [START_REF] Kingsolver | Size, temperature, and fitness: three rules[END_REF] and reflects the conditions experienced during the development [START_REF] Ameline | Elevational variation of body size and reproductive traits in high-latitude wolf spiders (Araneae: Lycosidae)[END_REF]. The wellknown Bergmann's rule was developed to explain spatial variation in body size of individuals across latitudinal and altitudinal gradients (e.g. [START_REF] Ray | The application of Bergmann's and Allen's rules to the poikilotherms[END_REF][START_REF] Mcnab | On the Ecological Significance of Bergmann's Rule[END_REF][START_REF] Meiri | On the validity of Bergmann's rule[END_REF]. It predicts that individuals would be larger at higher latitude or altitude because a smaller surface-area-to-volume ratio reduces heat loss. On the other hand, the Converse Bergmann's rule (see e.g. [START_REF] Blanckenhorn | Bergmann and Converse Bergmann Latitudinal Clines in Arthropods: Two Ends of a Continuum?[END_REF] states that the active season length is more important than temperature in some cases (e.g. [START_REF] Blanckenhorn | Altitudinal life history variation in the dung flies Scathophaga stercoraria and Sepsis cynipsea[END_REF][START_REF] Høye | Climate change and sexual size dimorphism in an Arctic spider[END_REF]. It predicts smaller body sizes with increasing elevation as a decreasing season length limits the amount of time for foraging, growth and maturation. Lastly, body size is interesting because it is highly correlated to other life-history traits like fecundity, especially in invertebrates (e.g. [START_REF] Dearn | Variable life history characteristics along an altitudinal gradient in three species of Australian grasshopper[END_REF][START_REF] Kingsolver | Ecological Significance of Flight Activity in Colias Butterflies: Implications for Reproductive Strategy and Population Structure[END_REF][START_REF] Puzin | Comparison of reproductive traits between two salt-marsh wolf spiders (Araneae, Lycosidae) under different habitat suitability conditions[END_REF][START_REF] Berry | Comparative reproductive output of two cellar spiders (Pholcidae) that coexist in southwest Ohio[END_REF]. This trait thus represents a good metric to understand variation in e.g. maternal investment or reproductive output along environmental gradients [START_REF] Ameline | Elevational variation of body size and reproductive traits in high-latitude wolf spiders (Araneae: Lycosidae)[END_REF][START_REF] Wolz | Dispersal and life-history traits in a spider with rapid range expansion[END_REF]).

Among terrestrial arthropods, which are known to quickly respond to environmental changes [START_REF] Spiller | Arthropod bioindicators of environmental quality[END_REF][START_REF] Beckers | Effects of Microclimatic Thresholds on the Activity-Abundance and Distribution Patterns of Alpine Carabidae Species[END_REF][START_REF] Høye | Arthropods and climate changearctic challenges and opportunities[END_REF], wolf spiders are often regarded as relevant bio-indicators because of their importance in ecological communities as prey and predators [START_REF] Marshall | Spider competition in structurally simple ecosystems[END_REF][START_REF] Jocqué | Lycosidae: the grassland spiders[END_REF][START_REF] Foelix | Biology of spiders[END_REF]). They usually exhibit high spatial variation in abundance, reflecting their physiological tolerance to different environmental conditions, like humidity, temperature, or salinity for instance (see e.g. [START_REF] Devito | Physiological tolerances of three sympatric riparian wolf spiders (Araneae: Lycosidae) correspond with microhabitat distributions[END_REF][START_REF] Fox | Laboratory Temperature Preferences of the Wolf Spider Pardosa riparia (Araneae: Lycosidae)[END_REF][START_REF] Pétillon | Saline stress tolerance partly matches with habitat preference in ground-living wolf spiders[END_REF]. In Arctic ecosystems, wolf spiders are dominant top-predators in the food web [START_REF] Høye | Climate change and altitudinal variation in sexual size dimorphism of arctic wolf spiders[END_REF][START_REF] Schmidt | Interaction webs in arctic ecosystems: Determinants of arctic change?[END_REF] and are present at high densities in many habitats [START_REF] Bowden | Life history of tundra-dwelling wolf spiders (Araneae: Lycosidae) from the Yukon Territory, Canada[END_REF][START_REF] Høye | Nonlinear trends in abundance and diversity and complex responses to climate change in Arctic arthropods[END_REF].

Finally, females lay their eggs into cocoons that they transport by keeping them attached to their spinnerets until they hatch [START_REF] Jocqué | Lycosidae: the grassland spiders[END_REF][START_REF] Piacentini | Hunting the wolf: A molecular phylogeny of the wolf spiders (Araneae, Lycosidae)[END_REF], making it possible to obtain concomitant specimen-specific trait measurements of individuals and their progeny. Therefore, wolf spiders such as Pardosa species, offer the possibility of studying co-variations between such traits, and sometimes even of investigating potential tradeoffs in maternal investment (e.g. [START_REF] Hendrickx | Life cycle, reproductive patterns and their year-to-year variation in a field population of the wolf spider Pirata piraticus (Araneae, Lycosidae)[END_REF][START_REF] Ameline | Habitat specialization and climate affect arthropod fitness: a comparison of generalist vs. specialist spider species in Arctic and temperate biomes[END_REF].

Whilst global warming is particularly strong in the Arctic (IPCC 2019), transform tundra landscapes (e.g. [START_REF] Frost | Patterned-ground facilitates shrub expansion in Low Arctic tundra[END_REF][START_REF] Rich | Arctic arthropod assemblages in habitats of differing shrub dominance[END_REF]Hobbie et al. 2017;[START_REF] Bowden | Drivers of inter-annual variation and long-term change in High-Arctic spider species abundances[END_REF], and is becoming a concerning threat to arthropods [START_REF] Høye | Arthropods and climate changearctic challenges and opportunities[END_REF]; see also [START_REF] Halsch | Insects and recent climate change[END_REF], a need for more insights about the Arctic biodiversity from a wide range of locations is needed [START_REF] Høye | Taxonomic, temporal, and spatial variation in the dynamics of High-Arctic arthropod populations[END_REF][START_REF] Taylor | Arctic terrestrial biodiversity status and trends: A synopsis of science supporting the CBMP State of Arctic Terrestrial Biodiversity Report[END_REF]. In this study, based on three consecutive years of sampling, we investigate habitat selection of two common Arctic wolf spider species, Pardosa hyperborea (Thorell 1872) and Pardosa furcifera (Thorell 1875), and we analyse the interacting effects of habitat and elevation on two life-history traits, i.e. body size and clutch size. In other words, we try to identify the role of two major factors that act at two different scales, on the two most abundant predators species of the study area (Høye et al. 2018), and thus a key component of the trophic web in the region. At this latitude, the relative importance of local-(e.g. micro-habitat factor effects in [START_REF] Hansen | Meter scale variation in shrub dominance and soil moisture structure Arctic arthropod communities[END_REF]) vs broad-scale factors (Hein et al. 2019) in driving arthropod populations has not been clearly understood. Moreover, the way elevation affects ectotherms is still debated (e.g. [START_REF] Blanckenhorn | Bergmann and Converse Bergmann Latitudinal Clines in Arthropods: Two Ends of a Continuum?[END_REF]. We thus aim to better understand how two locally dominant species are spatially distributed, and to determine the importance of environmental factors for these species by analysing functional trait variation.

We predict that the distribution of the studied species over space is determined by both environmental factors, with abundances decreasing with increasing elevation, and a habitat partitioning with more individuals of P. hyperborea in relatively dry and shrubby habitats, e.g. shrub, and more individuals of P. furcifera in relatively wet and open habitats, e.g. fens [START_REF] Marusik | The Greenland entomofauna: an identification manual of insects, spiders and their allies[END_REF][START_REF] Hansen | Meter scale variation in shrub dominance and soil moisture structure Arctic arthropod communities[END_REF]. Further, we predict that the number of eggs per cocoon (or clutch size), as proxy for individual fecundity, is determined by maternal body size [START_REF] Marshall | Clutch size in spiders: is more better?[END_REF], i.e. that these traits are positively correlated. Finally, we predict a predominant effect of the broad-scale factor on measured traits, i.e. elevation, compared to the local factor, i.e. habitat, in both species (Hein et al. 2019b), and more specifically, a Converse Bergmann's Rule pattern [START_REF] Blanckenhorn | Bergmann and Converse Bergmann Latitudinal Clines in Arthropods: Two Ends of a Continuum?[END_REF], i.e. individuals with smaller body sizes and smaller clutch sizes at higher elevation sites compared to lower elevation sites.

MATERIALS AND METHODS

Studied species

Whilst Pardosa species from temperate latitudes are known to have annual life-cycles, in northern zones, it has been reported that boreal and Arctic wolf spider species usually show a biennial life-cycle model (e.g. [START_REF] Høye | Climate change and sexual size dimorphism in an Arctic spider[END_REF]. Young are developing as juveniles and subadults two winters in a row, and mature as adults the third active season where they breed and die [START_REF] Buddle | Life History of Pardosa moesta and Pardosa mackenziana (Araneae, Lycosidae) in Central Alberta, Canada[END_REF][START_REF] Pickavance | Life-cycles of four species of Pardosa (Araneae, Lycosidae) from the island of Newfoundland, Canada[END_REF][START_REF] Ameline | Habitat specialization and climate affect arthropod fitness: a comparison of generalist vs. specialist spider species in Arctic and temperate biomes[END_REF][START_REF] Viel | Multiple reproductive events in female wolf spiders Pardosa hyperborea and Pardosa furcifera in the Low-Arctic: one clutch can hide another[END_REF].

Here, the studied Pardosa models represent the two most abundant spider species of the region (Høye et al. 2018), occurring in the same geographic area and sharing similar broad environmental conditions, i.e. being sympatric. Pardosa hyperborea on the one hand, a fairly well studied species (e.g. [START_REF] Pickavance | Life-cycles of four species of Pardosa (Araneae, Lycosidae) from the island of Newfoundland, Canada[END_REF][START_REF] Viel | Multiple reproductive events in female wolf spiders Pardosa hyperborea and Pardosa furcifera in the Low-Arctic: one clutch can hide another[END_REF]) measuring between 4.5 and 5.6 mm in body length [START_REF] Paquin | Guide d'identification des araignées (Araneae) du Québec, Association des entomologistes amateurs du Québec[END_REF], is widespread over boreal and Low-Arctic areas.

It usually occurs in open forests and amongst lichens in the tundra [START_REF] Dondale | The wolf spiders, nurseryweb spiders, and lynx spiders of Canada and Alaska: Araneae: Lycosidae, Pisauridae, and Oxyopidae[END_REF][START_REF] Paquin | Guide d'identification des araignées (Araneae) du Québec, Association des entomologistes amateurs du Québec[END_REF][START_REF] Marusik | The Greenland entomofauna: an identification manual of insects, spiders and their allies[END_REF][START_REF] Nentwig | Spiders of Europe[END_REF]. In Arctic landscapes specifically, the species is described as indicative of heath and shrub habitats [START_REF] Hansen | Meter scale variation in shrub dominance and soil moisture structure Arctic arthropod communities[END_REF]Høye et al. 2018). On the other hand, P. furcifera, a bigger spider measuring between 7.2 and 8.7 mm in body length, seems to be a more northerly species known from Low-Arctic and alpine environments [START_REF] Dondale | The wolf spiders, nurseryweb spiders, and lynx spiders of Canada and Alaska: Araneae: Lycosidae, Pisauridae, and Oxyopidae[END_REF][START_REF] Paquin | Guide d'identification des araignées (Araneae) du Québec, Association des entomologistes amateurs du Québec[END_REF][START_REF] Marusik | The Greenland entomofauna: an identification manual of insects, spiders and their allies[END_REF].

The species is usually found in a variety of habitats [START_REF] Hansen | Meter scale variation in shrub dominance and soil moisture structure Arctic arthropod communities[END_REF]Høye et al. 2018) but is predominantly found on moss layers and in snow beds, seemingly preferring moist areas [START_REF] Dondale | The wolf spiders, nurseryweb spiders, and lynx spiders of Canada and Alaska: Araneae: Lycosidae, Pisauridae, and Oxyopidae[END_REF][START_REF] Marusik | The Greenland entomofauna: an identification manual of insects, spiders and their allies[END_REF].

Study area and experimental design

The study area is located near Narsarsuaq, South Greenland (61.16°N, 45.40°W; Fig. 1), in the Sub-Arctic/Low-Arctic transition zone where the vegetation cover is continuous and where shrubs are frequent [START_REF] Polunin | Introduction to plant geography and some related sciences[END_REF][START_REF] Caff | Arctic biodiversity assessment. Status and trends in arctic biodiversity[END_REF]. The experimental design (see Høye et al. 2018 for more details) consisted of transects of yellow pitfall traps each 10 cm in diameter, containing a 50% propylene glycol:water mixture as preservative with a few drops of detergent to break the surface tension of the trapping liquid.

Transects have been installed in the two most common habitats of the study area, constituting a mosaic across the landscape, i.e. either in fen type habitats, consisting in 2 rows of 40 m long with 9 pitfall traps 5 m apart, or in tall shrub type habitats, consisting in 2 rows of 20 m long with 5 pitfall traps 5 m apart. The limited size of shrub patches in studied sites did not allow to make the transects as long as the fen transects (Høye et al. 2018). The fen type patches were overall characterised by wet soils and by a relatively short vegetation composed of mosses, Betula glandulosa and different species of Carex, with higher dominance of lichens at higher elevations (Høye et al. 2018). The shrub type patches were overall distinguished by drier soils and by a relatively high cover of dwarf shrubs like Vaccinium uliginosum and Empetrum hermaphroditum and lichens, whilst some parts were almost completely covered by Salix glauca with occasional herb species like Campanula rotundifolia (Høye et al. 2018).

The experimental set-up was designed to capture fine-scale environmental gradients, as for instance, some traps were installed in drier parts of fen patches and in shorter vegetation surrounding shrub patches, i.e. in more moor-heath type habitats. However, here we are looking at the habitat scale since wolf spiders are known to be active wandering hunters having large movement ranges [START_REF] Morse | Distribution, movement, and activity patterns of an intertidal wolf spider Pardosa lapidicina population (Araneae, Lycosidae)[END_REF][START_REF] Kiss | Evaluation of population densities of the common wolf spider Pardosa agrestis (Araneae: Lycosidae) in Hungarian alfalfa fields using mark-recapture[END_REF]; but see also [START_REF] Ahrens | Wolf spider (Araneae, Lycosidae) movement along a pond edge[END_REF].

In total, in each habitat type, three transects have been set up at 50 m above sea level, i.e. at low elevation, and two transects have been set up at 450 m above the sea level, i.e. at high elevation, which represents a total of 140 pitfalls traps. Monthly average ground surface temperatures at low sites are typically 1-2°C degrees warmer during summer than at high sites (data for the months of June, July and August, from the years 2016 and 2017, unpubl. data). In this study, samples from only one transect line in each plot have been used, i.e. across 70 pitfall traps, while samples from the other transect have been kept for future molecular analyses. Traps were collected weekly during the growing seasons of the period 2015-2017.

Laboratory work

In the laboratory, spiders were identified to species level and samples containing female wolf spiders were kept separate with their cocoon if any. Over the four wolf spider species that were collected, i.e. P. furcifera, P. hyperborea, Pardosa groenlandica (Thorell 1872) and Arctosa insignita (Thorell 1872), the last two were omitted due to low sample size (17 and 76 females of P. groenlandica and A. insignita, respectively. Only one individual of P. groenlandica and A. insignita with a cocoon were found over the three years. Females of the two selected species having a cocoon were then photographed individually on laminated graph paper using a stereo microscope and a smartphone camera. The carapace width (i.e. prosoma width) was measured from the pictures by calibrating size against the graph paper using the software ImageJ v.1.8.0_112. As the prosoma is known to be fixed in adult spiders, i.e. not varying with diet or hydration for example, this part is usually used as a proxy for the body size of individuals (e.g. [START_REF] Hagstrum | Carapace Width as a Tool for Evaluating the Rate of Development of Spiders in the Laboratory and the Field1[END_REF][START_REF] Ipcc ; Shukla | Climate Change and Land: an IPCC special report on climate change, desertification, land degradation, sustainable land management, food security, and greenhouse gas fluxes in terrestrial ecosystems[END_REF][START_REF] Pickavance | Life-cycles of four species of Pardosa (Araneae, Lycosidae) from the island of Newfoundland, Canada[END_REF][START_REF] Legault | The impact of snow accumulation on a heath spider community in a sub-Arctic landscape[END_REF]. Finally, the cocoons were opened and their content counted. Specimens are preserved in 75% ethanol and stored at the Natural History Museum Aarhus, Denmark.

Statistics

Accepted manuscript / Final version Data from all three years were combined in the analyses to focus on general spatial trends, and we only considered female individuals. Spiders are indeed known to show differences in response to environmental drivers between sexes (e.g. [START_REF] Pekár | Geographical sexual size dimorphism in an anteating spider, Zodarion rubidum (Araneae: Zodariidae)[END_REF][START_REF] Høye | Climate change and altitudinal variation in sexual size dimorphism of arctic wolf spiders[END_REF][START_REF] Bowden | Fecundity and sexual size dimorphism of wolf spiders (Araneae: Lycosidae) along an elevational gradient in the Arctic[END_REF]), and we are not investigating sexual size dimorphism here.

To investigate the abundance of each species across elevations and habitats, we built a Generalized Linear Model (GLM) with a Poisson distribution for P. furcifera and a GLM using a negative binomial distribution for P. hyperborea to overcome overdispersion of residuals (package "MASS": Venables and Ripley 2002). We then analysed the effect of both elevation and habitat type on the carapace width of specimens by running a simple linear regression model for the two studied species. The relationship between body size and clutch size was tested for each species using GLMs with a negative binomial distribution, and predictions from these models were visualized with the package "ggplot2" [START_REF] Wickham | ggplot2: elegant graphics for data analysis[END_REF]. Finally, we tested the effect of elevation and habitat on clutch size for each species by building GLMs with a negative binomial distribution, including female body size as predictor. Analyses of the relation between body size and clutch size were made on clearly identified mother/cocoon pairs. However, both P. hyperborea and P. furcifera females have been shown to be able to produce two clutches in one active season with the second clutch being smaller than the first [START_REF] Viel | Multiple reproductive events in female wolf spiders Pardosa hyperborea and Pardosa furcifera in the Low-Arctic: one clutch can hide another[END_REF].

Therefore, in order to avoid potentially mixing smaller second clutches with the larger first clutches, we used the method in [START_REF] Viel | Multiple reproductive events in female wolf spiders Pardosa hyperborea and Pardosa furcifera in the Low-Arctic: one clutch can hide another[END_REF] to only keep clutches from the first laying episode. Specifically, we found no evidence of differences in date thresholds amongst species and elevations and thus excluded clutches collected after week 31 of the year (i.e. around August 1 st ; see details in Online Resource 1).

For each model, the linearity and the normality (when required) of residuals was checked from plots of residuals versus predicted values and QQ-plots with a Shapiro-Wilk test (package "RVAideMemoire": Hervé 2019). Significances of explanatory variables and factors were tested with ANOVA tests type II (package "car": Fox and Weisberg 2019). The compared means, presented with standard errors, were estimated marginal means obtained with the package "emmeans" [START_REF] Lenth | Declining diversity and abundance of High Arctic fly assemblages over two decades of rapid climate warming[END_REF]. All analyses were performed using the software R v.3.6.2 (R Core Team 2019).

RESULTS

Abundances

Over the three years, habitat had a significant effect on the abundance of P. furcifera (Table 1), with more female individuals per pitfall trap along transects in fens than in shrub habitats (1.79 ± 0.09, n = 946 vs. 1.53 ± 0.06, n = 314; Log-likelihood ratio test: χ² = 5.67, df = 1, p = 0.0172; Fig. 2a). Elevation did not show any significant effect on the abundance of this species. For P. hyperborea, we found a significant interaction between habitat and elevation on the abundance of females (Log-likelihood ratio test: χ² = 4.10, df = 1, p = 0.0428; Table 1). Specifically, in both habitat types there were significantly more females individuals per pitfall trap along transects at low elevation than at high elevation (in shrubs: 4.46 ± 0.17, n = 2259 vs. 2.59 ± 0.18, n = 471; in fens: 2.85 ± 0.10, n = 1951 vs. 2.08 ± 0.15, n = 416) and more female specimens per pitfall trap along transects in shrubs than in fens at low elevation (4.46 ± 0.17, n = 2259 vs.

2.85 ± 0.10, n = 1951; Fig. 2b). Finally, the model showed that the difference in abundance between habitats at high elevation was not significant for this species.

Body size and fecundity

We found a significant and positive effect of carapace width on the number of eggs per cocoon for P. furcifera (Log-likelihood ratio test: χ² = 17.15, df = 1, p < 0.0001), as well as for P. hyperborea (Log-likelihood ratio test: χ² = 89.33, df = 1, p < 0.0001; Table 1; Fig. 3).

Concerning the effect of environmental factors on body size, for P. furcifera the linear model showed no significant effect of elevation on the carapace width of females (3.01 ± 0.04 mm, n = 75 at low elevation vs. 2.99 ± 0.03 mm, n = 27 at high elevation; Sum of squares = 0.01; F1,99 = 0.16; p = 0.0287; Table 1). However, females were significantly larger in fen than in shrub habitats (3.05 ± 0.03 mm, n = 70 vs. 2.95 ± 0.04 mm, n = 32; Sum of squares = 0.22; F1,99 = 4.92; p = 0.6935; Table 1; Fig. 4a). By contrast, for P. hyperborea, analyses revealed no significant effect of habitat on the carapace width of females (1.75 ± 0.01 mm, n = 182 in fens vs. 1.75 ± 0.01 mm, n = 132 in shrubs; Sum of squares = 0.001; F1,311 = 0.08; p = 0.7779; Table 1), but there were significantly larger individuals at low elevation than at high elevation (1.79 ± 0.01 mm, n = 267 vs. 1.71 ± 0.02 mm, n = 47; Sum of squares = 0.20; F1,311 = 10.58; p = 0.0013; Table 1; Fig. 4b). Finally, our models testing the influence of the studied factors on clutch sizes did not show any significant effect of habitat or elevation for either P. furcifera 1; Online Resource 1). However, for P. furcifera, we found a tendency towards larger clutch sizes, i.e. more eggs per cocoon, at higher elevations, but this trend was only marginally significant (Log-likelihood ratio test: χ² = 3.68, df = 1, p = 0.0551).

DISCUSSION

Combined effects of habitat and elevation on abundance

The abundance of female wolf spiders varied amongst habitat types and elevation in different ways between the two studied species. Whilst P. furcifera was more common in fen habitats and showed similar abundances between elevations, P. hyperborea was fluctuating between elevations according to habitats, being more common at low elevation and almost twice as abundant in low elevation shrub patches compared to low elevation fen patches.

These results, based on a consistent dataset, indicate that P. furcifera is more related to wet habitats than P. hyperborea, which is in line with earlier anecdotal evidence [START_REF] Dondale | The wolf spiders, nurseryweb spiders, and lynx spiders of Canada and Alaska: Araneae: Lycosidae, Pisauridae, and Oxyopidae[END_REF][START_REF] Marusik | The Greenland entomofauna: an identification manual of insects, spiders and their allies[END_REF]. We also provide a better understanding of the ecology of a species that is rather poorly documented. In the Arctic, wetlands are known to support high prey availability for predators like spiders (Böcher et al. 2015;[START_REF] Bowden | Habitat-specific effects of climate change on a low-mobility Arctic spider species[END_REF]Loboda et al. 2018;[START_REF] Koltz | Differential arthropod responses to warming are altering the structure of Arctic communities[END_REF], which select their prey mostly according to abundance [START_REF] Wirta | Extensive niche overlap among the dominant arthropod predators of the High Arctic[END_REF]. Local conditions like habitat characteristics thus appear to be more important for the distribution of this species than larger scale factors, e.g. temperature gradients induced by changes in elevation. This idea is supported by the fact that abundances did not differ significantly between elevations, which therefore contradicts our first hypothesis of a negative effect of elevation on population abundance.

For P. hyperborea, our first hypothesis was only partly confirmed. Individuals were indeed more common at low elevation in both habitat types, but we observed a partitioning between habitats only at lower elevations. Our results suggest that at low elevations, females of P. hyperborea are more abundant in habitats that tend to be drier, like shrub patches, contrasting with its congeneric P. furcifera. This is in accordance with previous findings describing P. hyperborea as indicative of heath-like and shrub-like landscapes [START_REF] Marusik | The Greenland entomofauna: an identification manual of insects, spiders and their allies[END_REF][START_REF] Hansen | Meter scale variation in shrub dominance and soil moisture structure Arctic arthropod communities[END_REF]Høye et al. 2018).

With increasing altitude, growth conditions deteriorate [START_REF] Blanckenhorn | Altitudinal life history variation in the dung flies Scathophaga stercoraria and Sepsis cynipsea[END_REF][START_REF] Hodkinson | Terrestrial insects along elevation gradients: species and community responses to altitude[END_REF][START_REF] Körner | The use of 'altitude' in ecological research[END_REF]) as abiotic conditions become more severe and resources generally become scarcer [START_REF] Bowden | Fecundity and sexual size dimorphism of wolf spiders (Araneae: Lycosidae) along an elevational gradient in the Arctic[END_REF][START_REF] Ameline | Elevational variation of body size and reproductive traits in high-latitude wolf spiders (Araneae: Lycosidae)[END_REF]. One can thus expect lower populations sizes at high elevation compared to low elevation in line with patterns of species richness [START_REF] Bowden | Spider Assemblages across Elevational and Latitudinal Gradients in the Yukon Territory, Canada[END_REF]. Hence, P. hyperborea would only show habitat preferences at low elevation with similar abundances at higher altitudes, because conditions at high elevation might be especially restrictive for this species and would reduce the advantages of preferred habitats. In other words, the distribution of P. hyperborea in Arctic ecosystems would be determined by local conditions in favourable contexts, e.g. at low elevations, but by broader drivers like climatic gradients in harsher conditions, e.g. at higher elevations. Similarly, conditions at high elevation in the study area could be close to the ones at the northern edges of the climatic range boundaries of P. hyperborea, which would explain the significant spatial variation in habitat specificity between elevation [START_REF] Oliver | Changes in habitat specificity of species at their climatic range boundaries[END_REF]. In this case, such pattern is likely to change over time because of the quick warming occurring in the Arctic region, e.g. high elevation sites could become suitable enough for the species to observe clear habitat preferences in populations. In comparison, P. furcifera would be more adapted to cold environments than its congeneric. This species is known from more northern latitudes [START_REF] Dondale | The wolf spiders, nurseryweb spiders, and lynx spiders of Canada and Alaska: Araneae: Lycosidae, Pisauridae, and Oxyopidae[END_REF][START_REF] Marusik | The Greenland entomofauna: an identification manual of insects, spiders and their allies[END_REF]; see also [START_REF] Hansen | Meter scale variation in shrub dominance and soil moisture structure Arctic arthropod communities[END_REF][START_REF] Ameline | Habitat specialization and climate affect arthropod fitness: a comparison of generalist vs. specialist spider species in Arctic and temperate biomes[END_REF]) which could explain why densities are not affected by elevation in this species, especially in an area far from its northern range limit.

Despite our robust methodology, it is likely that we were not able to sample the entire active season. Indeed, local weather data suggest that temperatures generally remain positive at the study site for the period of the season corresponding to 3-4 weeks after our last trapping (i.e. an average of 5-10 °C between weeks 37 to 39, for the period 2012-2016; Høye, unpubl. data). As phenology of arthropods like spiders varies across elevations (e.g. [START_REF] Viel | Multiple reproductive events in female wolf spiders Pardosa hyperborea and Pardosa furcifera in the Low-Arctic: one clutch can hide another[END_REF]), an incomplete sampling season could have introduced a bias towards high elevation sites where the season is shorter, and thus where the information about abundances may have been better captured over time compared to low elevation sites. However, considering the relatively high number of traps we used for the study and because we are looking for patterns across a three Accepted manuscript / Final version years period, we assume that our results would have remained the same even with a longer season.

Body size

We found that elevation did not have any effect on the body size of P. furcifera, but that the habitat did, with larger females in fen than in shrub patches. Our third hypothesis, which predicted that elevation is an important driver of body size variation with individuals following the Converse Bergmann's Rule, is therefore not supported for P. furcifera. On the contrary, females of P. hyperborea were smaller at high elevation with no significant effect of habitat, which confirms our third hypothesis for this species. The pattern of body size thus appears to be species-specific (see also [START_REF] Ameline | Elevational variation of body size and reproductive traits in high-latitude wolf spiders (Araneae: Lycosidae)[END_REF], and the lack of an elevational effect in P. furcifera supports the idea that this species is cold-adapted and less sensitive to variation in growing season temperatures than P. hyperborea.

Our results for P. furcifera are in agreement with previous studies investigating different wandering spider species, whose conclusions show that elevation is not always a factor explaining the body size of individuals (e.g. A. insignita in Greenland: Høye and Hammel 2010;

Myro kerguelenensis in a Sub-Antarctic island: [START_REF] Lee | Density, body size and sex ratio of an indigenous spider along an altitudinal gradient in the sub-Antarctic[END_REF]; Alopecosa aculeata in Canada: [START_REF] Bowden | Fecundity and sexual size dimorphism of wolf spiders (Araneae: Lycosidae) along an elevational gradient in the Arctic[END_REF]. Several non-exclusive arguments can explain this observation. Firstly, the lack of an elevational pattern was explained in Pardosa palustris in Southern Norway [START_REF] Beckers | Differences in Mobility and Dispersal Capacity Determine Body Size Clines in Two Common Alpine-Tundra Arthropods[END_REF]) by short and long-distance dispersal of individuals during all life stages (e.g. ballooning of spiderlings, see [START_REF] Foelix | Biology of spiders[END_REF]. However, we argue that it is more likely that the elevational difference between our sampling stations, i.e. 400 meters, is not large enough to generate an effect on the body size of P. furcifera. Such explanation is supported by the findings of [START_REF] Ameline | Elevational variation of body size and reproductive traits in high-latitude wolf spiders (Araneae: Lycosidae)[END_REF] on Pardosa glacialis in Zackenberg (Greenland). Therefore, it would be relevant to extend the elevational gradient or to set up the experiment at higher latitudes to compare more extreme conditions, especially for P. furcifera. On the other hand, it could be that organisms living at high latitudes or altitudes are able to compensate for seasonal time constraints by growing faster compared to their low latitude or altitude conspecifics [START_REF] Blanckenhorn | Bergmann and Converse Bergmann Latitudinal Clines in Arthropods: Two Ends of a Continuum?[END_REF]. This phenomenon is referred to as the "countergradient variation", or "latitudinal compensation", and would be equivalent to the Converse Bergmann's rule but from a perspective of a genetic response of individuals [START_REF] Blanckenhorn | Bergmann and Converse Bergmann Latitudinal Clines in Arthropods: Two Ends of a Continuum?[END_REF]. According to this hypothesis, individuals of P. furcifera at high elevations would compensate for the effect of a shorter season length by growing faster and reach similar body sizes as populations at lower elevation.

The altitudinal pattern in P. hyperborea seems easier to explain, as it matches with the Converse Bergmann's rule. A decreasing body size concomitant with an increase in elevation would be the consequence of a shorter season length, leading to a shorter time available for growth and development [START_REF] Blanckenhorn | Bergmann and Converse Bergmann Latitudinal Clines in Arthropods: Two Ends of a Continuum?[END_REF]. Such a pattern has been documented in four Pardosa species in Norway by [START_REF] Otto | Structure of communities of ground-living spiders along altitudinal gradients[END_REF], where females were declining in size with elevation. The same relation between elevation and body size was documented in P. glacialis and P. groenlandica on Disko Island, Greenland by [START_REF] Høye | Climate change and altitudinal variation in sexual size dimorphism of arctic wolf spiders[END_REF]. The authors argued that a contracting season length along elevational gradients would induce smaller growth increments during moults or fewer moults in individuals. Such variation in the number of instars required to reach maturity is a common feature in spiders [START_REF] Deevey | The Developmental History of Latrodectus Mactans (Fabr.) at Different Rates of Feeding[END_REF][START_REF] Edgar | The life-cycle of the Wolf spider Pardosa lugubris in Holland[END_REF][START_REF] Buddle | Life History of Pardosa moesta and Pardosa mackenziana (Araneae, Lycosidae) in Central Alberta, Canada[END_REF]. Additionally, a trend of decreasing size could be related to resource limitation at higher elevation, as already discussed above. More precisely, [START_REF] Chown | Exploring links between physiology and ecology at macro-scales: the role of respiratory metabolism in insects[END_REF] showed that ectotherms having a generation time that constitutes a significant proportion of the growing season are substantially influenced by the season length, because of constraints on resource availability (see also [START_REF] Chown | Altitudinal body size clines: latitudinal effects associated with changing seasonality[END_REF][START_REF] Horne | Temperature-size responses match latitudinal-size clines in arthropods, revealing critical differences between aquatic and terrestrial species[END_REF]. Pardosa species studied from high altitudes and northern latitudes usually require more than one year to complete their development, spending sometimes two active seasons as juvenils and sub-adults [START_REF] Schmoller | Life histories of alpine tundra Arachnida in Colorado[END_REF][START_REF] Buddle | Life History of Pardosa moesta and Pardosa mackenziana (Araneae, Lycosidae) in Central Alberta, Canada[END_REF][START_REF] Fox | Laboratory Temperature Preferences of the Wolf Spider Pardosa riparia (Araneae: Lycosidae)[END_REF][START_REF] Høye | Climate change and sexual size dimorphism in an Arctic spider[END_REF].

Therefore, the pattern we describe in P. hyperborea is probably ascribed to a seasonality effect of resource availability, as found in P. palustris (Hein et al. 2019). Elevation is therefore likely more important for spatial variation in body size variation in this species than local factors such as habitat characteristics.. Females of P. furcifera were both more abundant and bigger in wet habitats. Food quality and quantity are thought to be important drivers of body size in terrestrial arthropods, including wolf spiders [START_REF] Miyashita | Growth and development of Lycosa T-insignita Boes. et Str.(Araneae: Lycosidae) under different feeding conditions[END_REF][START_REF] Bowden | Habitat-specific effects of climate change on a low-mobility Arctic spider species[END_REF]Hein et al. 2019b). Although Arctic spiders are described as generalist species [START_REF] Wirta | Extensive niche overlap among the dominant arthropod predators of the High Arctic[END_REF], it could also be that food resources from wetlands better fit the nutritional needs of P. furcifera [START_REF] Greenstone | Determinants of web spider species diversity: Vegetation structural diversity vs. prey availability[END_REF][START_REF] García | Comparison of the capture efficiency, prey processing, and nutrient extraction in a generalist and a specialist spider predator[END_REF]; but see [START_REF] Eitzinger | Assessing changes in arthropod predator-prey interactions through DNA-based gut content analysis-variable environment, stable diet[END_REF]). An alternative interpretation could be that the present pattern is linked to snow dynamic, an abiotic parameter that influences Arctic arthropods in many ways (e.g. [START_REF] Legault | The impact of snow accumulation on a heath spider community in a sub-Arctic landscape[END_REF][START_REF] Hein | Snow cover determines the ecology and biogeography of spiders (Araneae) in alpine tundra ecosystems[END_REF][START_REF] Beckers | Effects of Microclimatic Thresholds on the Activity-Abundance and Distribution Patterns of Alpine Carabidae Species[END_REF]. [START_REF] Bowden | Habitat-specific effects of climate change on a low-mobility Arctic spider species[END_REF] for instance, proposed that later snowmelt in wetter patches would lead to a delayed maturation for overwintering sub-adults. Knowing that a longer development time has a positive effect on the body size of individuals [START_REF] Roff | Optimizing development time in a seasonal environment: The "ups and downs" of clinal variation[END_REF][START_REF] Høye | Climate change and altitudinal variation in sexual size dimorphism of arctic wolf spiders[END_REF][START_REF] Ameline | Elevational variation of body size and reproductive traits in high-latitude wolf spiders (Araneae: Lycosidae)[END_REF]) and that local topography controls the snow-cover dynamic [START_REF] Wundram | Alpine Soil Temperature Variability at Multiple Scales[END_REF], a late snowmelt in wet habitats could explain the bigger individuals observed in P. furcifera.

Fecundity

We found a strong positive influence of maternal body size on clutch size in both species. Moreover, in both species the fecundity did not differ between habitat types and elevation. A positive relationship between body size and clutch size is common in wolf spiders as well in other spider families (e.g. [START_REF] Wise | Food Limitation of the Spider Linyphia marginata: Experimental Field Studies[END_REF][START_REF] Simpson | Reproduction in two species of arctic arachnids, Pardosa glacialis and Alopecosa hirtipes[END_REF][START_REF] Marshall | Clutch size in spiders: is more better?[END_REF][START_REF] Ameline | Elevational variation of body size and reproductive traits in high-latitude wolf spiders (Araneae: Lycosidae)[END_REF], and has been reported across a diversity of habitat types (e.g. [START_REF] Eberhard | Rates of Egg Production by Tropical Spiders in the Field[END_REF][START_REF] Killebrew | Reproductive tactics and female body size in the green lynx spider, Peucetia viridans (Araneae, Oxyopidae)[END_REF][START_REF] Simpson | Convariation of spider egg and clutch size: the influence of foraging and parental care[END_REF][START_REF] Hein | Egg size versus egg number trade-off in the alpine-tundra wolf spider, Pardosa palustris (Araneae: Lycosidae)[END_REF]. This relationship explains the difference in reproductive output with P. furcifera producing bigger clutches than P. hyperborea. According to the metabolic theory of ecology [START_REF] Brown | Toward a metabolic theory of Ecology[END_REF]), larger females can retain more energy for reproduction. Thereby, larger individuals can increase their fecundity more efficiently than smaller individuals, and ultimately their fitness [START_REF] Ameline | Elevational variation of body size and reproductive traits in high-latitude wolf spiders (Araneae: Lycosidae)[END_REF].

It is commonly observed that resource limitations lead to lower fecundity in organisms [START_REF] Ameline | Habitat specialization and climate affect arthropod fitness: a comparison of generalist vs. specialist spider species in Arctic and temperate biomes[END_REF], with increasing elevation bringing harsher abiotic conditions (e.g. [START_REF] Körner | The use of 'altitude' in ecological research[END_REF]). However, the effect of elevation on wolf spider fecundity appears to be inconsistent over space and between species. For instance, [START_REF] Ameline | Elevational variation of body size and reproductive traits in high-latitude wolf spiders (Araneae: Lycosidae)[END_REF] investigated this topic for several lycosid species in several locations. Similarly to our finding (50-450m elevation gradient), the authors did not find an effect of elevation on the clutch size of P. hyperborea in Godthaabsfjord (ca. 0-700m elevation gradient) and Narsarsuaq (ca. 50-450m elevation gradient) in Greenland.

But they also report a negative effect of elevation on fecundity for the same species at Kobbefjord (0-200m elevation gradient) in Greenland. In P. palustris in Iceland (ca. 0-400m elevation gradient) and Faroe Islands (samples collected at 350m), and in P. glacialis in Zackenberg (0-200m elevation gradient) in Greenland, the researchers did not observe any altitude-fecundity relationship either. On the contrary, [START_REF] Bowden | Fecundity and sexual size dimorphism of wolf spiders (Araneae: Lycosidae) along an elevational gradient in the Arctic[END_REF] found that females of Pardosa lapponica in the Low-Arctic Canada (ca. 650-1450m elevation gradient) produced fewer progeny at higher elevations and that in Pardosa uintana, females collected at the highest spots were the ones showing the lowest fecundity as well. Finally, [START_REF] Punzo | Life history and ecology of the wolf spider Pardosa sierra Banks (Araneae: Lycosidae) in Southeastern Arizona[END_REF] reported smaller clutches from high elevation study sites in females of Pardosa sierra (ca. 900-1800m elevation gradient). Therefore, clutch size is not always following the same pattern across space and species, and although body size of females is strongly related to this reproductive trait, it is likely not the only driving parameter of fecundity [START_REF] Buddle | Life History of Pardosa moesta and Pardosa mackenziana (Araneae, Lycosidae) in Central Alberta, Canada[END_REF]. [START_REF] Hodkinson | Terrestrial insects along elevation gradients: species and community responses to altitude[END_REF] for instance, summarised several examples of insects species that show declining fecundity with increasing elevation, and relates these observations to a potentialy lower food quality at high elevation sites (see also [START_REF] Deevey | The Developmental History of Latrodectus Mactans (Fabr.) at Different Rates of Feeding[END_REF]. He also proposed that local topography causes important microclimatic variations, which would determine the reproductive success of insects by producing effects over short vertical distances overriding broader elevational trends (but see Hein et al. 2019b).

In P. furcifera, clutch size was not significantly affected by elevation either, although, we found a tendency towards a higher number of eggs per clutch at high elevation. We argue that the high mobility of wolf spiders [START_REF] Morse | Distribution, movement, and activity patterns of an intertidal wolf spider Pardosa lapidicina population (Araneae, Lycosidae)[END_REF][START_REF] Beckers | Differences in Mobility and Dispersal Capacity Determine Body Size Clines in Two Common Alpine-Tundra Arthropods[END_REF]) combined with behavioural traits such as sun basking [START_REF] Hodkinson | Insect Biodiversity in the Arctic[END_REF] would allow individuals to buffer the impact of harsh conditions. This would result in a reduced elevational cline for fecundity, e.g. in P. hyperborea, or even in a positive effect of elevation in cold-adapted species like P. furcifera. Alternatively, it has been suggested that larger amounts of snow at higher elevations [START_REF] Hodkinson | Terrestrial insects along elevation gradients: species and community responses to altitude[END_REF]) creates a more stable and warmer subnivean thermal environment that may reduce the high metabolic costs of overwintering [START_REF] Legault | The impact of snow accumulation on a heath spider community in a sub-Arctic landscape[END_REF]. According to this idea, P. furcifera might perform better than its congeneric under colder conditions, females at high elevation would use less energy to survive during the inactive season and would be able to invest more energy into reproduction during the active season than females at lower elevation. Similarly, [START_REF] Beckers | Differences in Mobility and Dispersal Capacity Determine Body Size Clines in Two Common Alpine-Tundra Arthropods[END_REF] suggested that environmental conditions at high elevation could be less detrimental for ground-dwelling arthropods than what is usually assumed, because of a lower and a less dense vegetation cover that would lead to a higher solar irradiance. In such context where temperatures can rise very quickly, arthropods could rapidly respond by showing a higher activity that may result in higher reproductive rates [START_REF] Hein | Egg size versus egg number trade-off in the alpine-tundra wolf spider, Pardosa palustris (Araneae: Lycosidae)[END_REF].

CONCLUSION

In this study, we analysed the interacting effect of elevation and habitat along local environmental gradients on the spatial distribution and two reproductive traits in P. furcifera and P. hyperborea. These two wolf spider species co-occurring in the same habitats and thus sharing similar environmental conditions, are very abundant in the Low-Arctic [START_REF] Marusik | Diversity of spiders in Boreal and Arctic zones[END_REF][START_REF] Bowden | Life history of tundra-dwelling wolf spiders (Araneae: Lycosidae) from the Yukon Territory, Canada[END_REF] and are considered as top predators in the trophic web [START_REF] Schmidt | Interaction webs in arctic ecosystems: Determinants of arctic change?[END_REF]. In spite of being closely related, we showed that the two species are responding in different ways to environmental factors, in terms of abundance but also morphologically. Specifically, we identified a spatial partitioning with P. furcifera being more common in wetter habitats and P. hyperborea being more abundant in shrub-dominated habitats. The distribution of these species across the tundra are thus driven by local environmental conditions like habitat characteristics. Moreover, we showed contrasting effects of abiotic factors on the body size of females. The body size of P. hyperborea was determined by elevation, displaying a pattern corresponding to the Converse Bergmann Rule, i.e. smaller individuals at high elevation. In contrast, the body size of P. furcifera was not influenced by elevation, likely because this species is adapted to colder conditions. Body size variation in this species was driven by habitat characteristics, with bigger individuals found in fen patches with likely higher availability of prey and later snowmelt timing. Finally, we showed that clutch size was strongly and positively related to the body size of females in both species, but that fecundity is likely also influenced by other parameters, e.g. inherent metabolic efficiency of species under cold conditions, or abiotic factors like temperature, solar irradiance or snow amount. Indeed, we did not observe any effect of habitat or elevation on such life-history trait. Body size and clutch size are therefore probably influenced by several factors whose effect might be additive or synergistic but that are difficult to detect and unravel. To better understand resource allocation for reproduction in spiders like Pardosa species allocate for reproduction (see [START_REF] Marshall | Clutch size in spiders: is more better?[END_REF][START_REF] Fox | Evolutionary Ecology of Progeny Size in Arthropods[END_REF], fecundity could also be assessed by measuring other metrics such as the size of eggs, a well-studied life-history trait (e.g. [START_REF] Pétillon | Plant invasion phenomenon enhances reproduction performance in an endangered spider[END_REF][START_REF] Berry | Comparative reproductive output of two cellar spiders (Pholcidae) that coexist in southwest Ohio[END_REF] which would be relevant to consider for further trait-based studies.

To conclude, we argue that wolf spiders hold a great bio-indicator potential in northern latitudes, particularly relevant in a context of rapid climatic changes that will probably affect the entire Arctic trophic web [START_REF] Hodkinson | Terrestrial insects along elevation gradients: species and community responses to altitude[END_REF][START_REF] Schmidt | Interaction webs in arctic ecosystems: Determinants of arctic change?[END_REF]. For effective monitoring, collaborations between researchers appear to be a powerful way to efficiently improve specialised and general knowledge in the long term [START_REF] Høye | Tundra arthropods provide key insights into ecological responses to environmental change[END_REF], e.g. through the formalisation of standardised study protocols (e.g. [START_REF] Moretti | Handbook of protocols for standardized measurement of terrestrial invertebrate functional traits[END_REF] or by building global databases on spider traits (e.g. [START_REF] Pekár | The World Spider Trait database: a centralized global open repository for curated data on spider traits[END_REF]. Table 1 Generalized linear models (GLM) with Poisson or Negative Binomial (NB) distributions, and linear models (LM) performed to test the effect of habitat (H) and elevation (E) on the mother carapace width (CW) or on clutch size (CS), and comparisons using Anova type II. The coefficient of determination R² is specified for linear models. Not significant interactions between environmental factors are indicated as "N.S.". The main numbers under the explanatory variables represent the p-values, in bold when significant (*) or almost significant (•). The numbers in italics represent (i) either the sum of squares (for LM) or the result of a likelihood ratio test (for GLM), (ii) the degrees of freedom, and (iii) the F-value (for LM).
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FIGURE LEGENDS

Map of the study area. The light and dark grey dots indicate the location of fen and shrub plots at high elevation, respectively. The white and black dots indicate the location of fen and shrub plots at low elevation, respectively. The airport at Narsarsuaq is marked with a white square. The interval between contour lines is 100 m. The inset indicates where the study area is located in Greenland. Modified from Høye et al. (2018). 
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