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Appendix 1: Additional methodological details

Study area descriptions
Finnmark
The Finnmark study area is at the border between low-arctic and sub-arctic in north-eastern Norway. While coastal parts of the study area belong to erect dwarf shrub tundra (1), particularly western parts of the study area are in sub-arctic alpine tundra zone. However, main vegetation characteristics are similar within the whole study area (2, 3). 

Three prominent vegetation types found in the region are dwarf-shrub heaths, wetlands and riparian meadows which harbor scattered willow (mainly Salix glauca, S. phylicifolia, S. lanata and S. lapponum) thickets. The dwarf-shrub heath vegetation is dominated by Empetrum nigrum ssp. hermaphroditum, but also Betula nana, Vaccinium myrtillus and Salix herbacea are abundant. Wetlands are often shrubby, with Betula nana and Salix spp. growing together with mosses, sedges and rushes. Field layer of the riparian vegetation is more diverse than that of heaths or wetlands, and dominated by grasses (e.g. Avenella flexuosa, Deschampsia cespitosa), deciduous shrubs (mainly Salix spp.) and forbs (e.g. Rumex acetosa, Trollius europaeus, Viola spp.). Even though different species dominate vegetation in different habitats, species pools overlap greatly (Trasti 2010, Ravolainen et al. unpublished data). 

The three small rodent species present in the study area, namely Lemmus lemmus, Microtus oeconomus and Myodes rufocanus, show two main habitat preferences during the growing season. While riparian meadows are the primary habitat for M. oeconomus (4, 5), habitat preferences of L. lemmus and M. rufocanus are relatively similar. Both species are found commonly at the dwarf-shrub heaths and wetlands, of which the heaths seem to be preferred habitat for M. rufocanus. For L. lemmus preference between heaths and wetlands is, however, not as clear. In addition to small rodents, semi-domesticated reindeer (Rangifer tarandus) are abundant in the area, while other vertebrate herbivores are scarce (3).  

In Northern Fennoscandia, previous high-amplitude cycles of lemming populations have become irregular, whereas sympatric vole populations have remained cyclic (6-8). Within the study area, small rodent population densities have been monitored since 2005, during which time population densities have peaked in 2007 and 2011. However, temporal trajectories and dominant small rodent species during peaks have differed between the three study sites within study area (5, 8, 9). 

Nenetsky 
The study area at Nenetsky Ridge, Northern Russia, belongs to low arctic tundra (1) and consists of a tundra plateau with relatively deep (up to 70 m) and narrow (ca 300 m) river valleys. Vegetation of the river valleys resembles the riparian meadows of Finnmark study area; willow thickets (dominated by S. glauca and S. phylicifolia) are interspersed with productive meadow vegetation. Field layer of the meadow vegetation consists of productive plant functional groups, such as forbs and grasses (10). Main small rodent species of these riparian meadow habitats are tundra voles (M. oeconomus). Also other small rodents occurring in the area, namely collared lemming (Dicrostonyx torquatus) and water vole (Arvicola terrestris), are sometimes found in these habitats but in lower numbers. Other herbivores of the area are semi-domesticated reindeer, hares (Lepus timidus), willow ptarmigans (Lagopus lagopus), and bean goose (Anser fabalis). Additional details of the study area are described in (11). At Nenetsky, no long-term data for the small rodent populations exists, but a population peak has been recorded in 2008 (12).

Bylot Island
Bylot Island is an 11,100 km2 high arctic island located in Nunavut, Canada. The 1,600 km2 south plain, which is bordered to the north by mountains (up to 2000 m) and an ice cap and to the south by the sea, is covered by relatively lush tundra vegetation for this latitude. The region is characterized by flat lowlands and upland plateaus dissected by valleys, with elevation generally below 350 m above sea level. 

We can recognize three main vegetation types, which are largely determined by soil moisture. Wetlands occur in low-lying areas such as along streams and shallow ponds and, most commonly, in low-center tundra polygons. These sites are typically moss-covered fens dominated by grasses and sedges such as Dupontia fisheri, Carex aquatilis and Eriophorum scheuchzeri, though some plants typical of the mesic habitat can also be found (e.g. on elevated rims surrounding low-center polygons) (13). Mesic, hummocky tundra covers most of the landscape and is prevalent on plateaus and gentle slopes. Common plants in this habitat include shrubs (Salix spp., Vaccinium uliginosum), forbs (Luzula spp, Cassiope tetragona, Oxytropis maydelliana, Astragalus alpinus, Oxyria digyna, Bistorta vivipara), grasses (Arctagrostis latifolia, Poa arctica) and some mosses. Finally, exposed areas with dry, gravel soil such as ridges or high-elevation sites have a very sparse vegetative cover consisting of only a few plant species such as Dryas integrifolia or Saxifraga oppositifolia.

Two small rodent species are present, the brown (Lemmus trimucronatus) and collared lemming (Dicrostonyx groenlandicus). Although brown lemmings tend to prefer the wet habitat and collared ones the mesic-dry habitats (14), both species can be found in all habitats, especially in year of peak abundance. Both species show 3-4 year population cycles but the amplitude is about an order of magnitude higher in the brown than in the collared lemming (15). Annual abundance has been monitored for the past 20 years with no recent change in amplitude (16). During summer, the most important herbivore at the site is the migratory snow geese (Chen caerulescens). Large mammalian herbivores (such as caribou, Rangifer tarandus, or muskox, Ovibos moschatus) are absent. More details can be found in (15, 17, 18). 

Small rodent trapping 
In the Finnmark study area, snap-trapping has been conducted since 2005. At Ifjordfjellet (IF) study site a total of 42 snap-trapping quadrats were used until 2008 (of which 21 were in heath, 19 in meadow and 2 in wetland habitat). From 2009 onwards, a total of 28 quadrats were trapped (of which 15 in heath, 12 in meadow and 1 in wetland habitat). In Vestre Jakobselv (VJ), a total of 37 quadrats were trapped until 2008 (20 in heath, 14 in meadow and 3 in wetland habitat), whereas from 2009 onwards 29 quadrats were trapped (16 in heath, 10 in meadow and 3 in wetland habitat). In Komagdalen (KO) a total of 38 quadrats were trapped until 2008 (16 in heath, 17 in meadow and 5 in wetland habitat) and 34 from 2009 onwards (14 in heath, 15 in meadow and 5 in wetland habitat). Within a study site, the distance between neighboring quadrats ranged from 150m up to a few km. Parts of the quadrats were relatively close (as close as 50 m) to adjacent habitats. 

At all study sites of the Finnmark study area, trapping was done twice during the growing season (summer and autumn). Until 2008, summer trapping in part of the quadrats (IF 20, VJ 11 and KO 14) was done during the last days of June/early July, while the remaining quadrats (IF 22, VJ 26 and KO 24) were trapped in mid-July. From 2009 onwards, summer trapping of all quadrats was done in early July. Autumn trapping was always done in early September. We used the population density index values at grid-level (i.e. in connection with diet data of a specific rodent individual) in all analyses and only present the annual dynamics as background information. Hence, we are confident that the change in the timing of trapping did not affect our results and their interpretation. However, when assessing the seasonal patterns in stable isotope data we divided the individuals to three groups, i.e. spring (late June/early July), summer (mid-July) and autumn (early September). 

[bookmark: _GoBack]In the Nenetsky study area, a total of 12 quadrats were trapped in meadow habitat, once in mid-July and once mid-August. The quadrats were spread in three river-valleys, approximately 2.5 km apart, with four quadrats in each valley (11). Thus, the minimum distance between quadrats was 220 m while the two quadrats furthest away from each other were 8 km apart. 

On Bylot Island, snap-trapping was conducted along four 300-m parallel lines per habitat (i.e. wetland and mesic tundra), 100 m apart each. Every line had 20 stations, 15m apart, and each station had 3 Museum special traps, for a total of 240 traps. Snap-trapping took place for 3-4 days in late July. Live trapping was also conducted in the same habitat types, using two 10.9 ha trapping grids, ca. 300 m from the snap-trap lines. Each grid consisted of 144 Longworth traps spaced every 30 m and laid out in a 12 x 12 Cartesian plane. Live-trapping took place for 3 consecutive days and population density estimates were obtained using standard mark-recapture methods, as described in (19). Until 2007, live-trapping was conducted four times per summer (late June, early July, late July, and mid-August) but from 2008 onwards three times (in mid-June, July and August). 

Bioinformatic analyses of DNA metabarcoding data
We analyzed sequence reads using OBITools software (http://www.prabi.grenoble.fr/trac/OBITools). First, we identified primers and tags using “ngsfiler”–tool, allowing two errors per primer and none per tag. Thereafter, we clustered together strictly unique sequences using “obiuniq”–tool and discarded, using “obigrep”-tool, sequences which occurred less than five times or were shorter than 8 basepairs (bp). Thereafter, we used “obiclean”-tool to filter away amplification errors (20). We clustered sequences based on consecutive changes of one base pair, each cluster containing maximum 10% of the altered sequences, and only retained the most common sequence of each cluster as it is likely to be the original sequence. We annotated sequences to taxa using ecoTag software, available as part of the OBITools software. We first compared sequences to a combined reference library of 842 arctic vascular plant species (21) and 835 boreal vascular plant taxa in the rank of species, subspecies or variety (Brochmann et al. unpublished). We included sequences with minimum 98% match with a reference sequence and compared the remaining sequences to a reference library of theP6-loop of all trnL intron sequences extracted from EMBL nucleotide library using software ecoPCR (http://www.prabi.grenoble.fr/trac/EcoPCR). Finally, we checked sequence annotation against the flora of Northern Fennoscandia (22), as described in (23). 

Rodent stable isotope samples
All samples were freeze-dried, powdered and weighed, as described in (24) for the respective study sites. All samples were subsequently combusted at the Stable Isotopes in Nature Laboratory (SINLAB, University of New Brunswick, Canada), using a CarloErba NC2500 elemental analyzer connected via continuous-flow to a Finnigan Mat Delta Plus isotope-ratio mass-spectrometer (Thermo Finnigan, Bremen, Germany). The original dataset of this study consisted of both lipid extracted and non-lipid extracted data (details for lipid extraction described in (24)). To make all of the data comparable, we followed the recommendations by (24); see Appendix 2; Supplementary Table S5. Whenever non-lipid extracted δ13C values were normalized, the linear equation for muscle (, a=-3.113, b=0.968) was used (24). To assess the overall precision of the stable isotope measurements, we analyzed 36 samples twice. The mean difference between duplicates was 0.07 (SE 0.08) for δ13C and 0.09 (SE 0.05) for δ15N. This was well within the measurement accuracy for the instrument used; difference between standard chemicals and repeated measurements of them were 0.08 (SE 0.03) for δ13C and 0.12 (0.08) for δ15N (n=28 for both C and N).

Stable isotope samples plants
Plant samples were collected to use as reference for stable isotope analyses of rodents in Finnmark during 2009. In each of the three study sites (IF, VJ and KO), samples of 21 predefined species / species complex were collected (Supplementary Table S6). Same species were sampled from both meadow and heath habitats whenever they were present, up to 7 samples per species/ habitat/ study site and up to 2 samples from the same sampling quadrat. Each sample consisted of up to 10 fresh leaves, corresponding to 10-20 mg of dry weight. All samples were stored dried prior to stable isotope analysis. All plant samples were oven dried, grinded using a ball mill and analyzed for 13C and 15N at SINLAB, New Brunswick, Canada. 13C signatures were corrected according to the recommendations presented in (25). Because all samples except one had %Carbon > 40, we used the equation nr. 13 (, a=-5.83, b=0.14). We investigated the effect of species identity, habitat, and site on plant δ13C and δ15N. We used a MANOVA with δ13C and δ15N as response variables, and species, habitat (meadow or heath), site (IF, KO or VJ), and sampling grid (n = 18) as predictor variables. We used a subset of the data including only the species sampled in both habitats and within all areas (n = 112 samples, n = 8 species), with a minimum of 4 replicates for each habitat/site combination (Appendix 2; Supplementary Table S6). We first tested a model with all two-way interactions between predictor variables, but later excluded them as they were not significant (at p = 0.05 level). Stable isotope ratios differed between plant species but not between habitats for the same species (Appendix 2; Supplementary Table S7). Location, at two spatial scales (study sites and sampling quadrats), had also a significant but smaller effect than species identity (Appendix 2; Supplementary Table S7). 
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Appendix 2: Supplementary tables and figures
Supplementary Table S1. Number of individuals included in the analyses of stable isotopes in this study across population (sub-tables A to E), density group (high vs. low), habitat and season. 

A) M. rufocanus
	High
	
	Spring
	Summer
	Autumn

	
	Heath
	3
	0
	7

	
	Meadow
	2
	2
	8

	
	Wetland
	3
	0
	4

	Low
	
	Spring
	Summer
	Autumn

	
	Heath
	8
	6
	7

	
	Meadow
	2
	1
	2

	
	Wetland
	4
	0
	0



B) M.oeconomus(Finnmark)
	High
	
	Spring
	Summer
	Autumn

	
	Heath
	0
	0
	6

	
	Meadow
	3
	0
	6

	
	Wetland
	0
	0
	2

	Low
	
	Spring
	Summer
	Autumn

	
	Heath
	1
	0
	4

	
	Meadow
	1
	3
	3

	
	Wetland
	6
	0
	1








C) L. lemmus
	High
	
	

	
	Heath
	12

	
	Meadow
	0

	
	Wetland
	6

	Low
	
	

	
	Heath
	4

	
	Meadow
	5

	
	Wetland
	1




D) M.oeconomus(Nenetsky)
	
	July
	August
	

	High
	8
	16
	

	Low
	7
	6
	




E) L. trimucronatus
	High
	
	June
	July
	August

	
	Wet
	0
	17
	0

	
	Mesic
	0
	20
	0

	Low
	
	June
	July
	August

	
	Wet
	10
	2
	7

	
	Mesic
	0
	1
	5













Supplementary Table S2. Effects of population density and habitat on isotopic niche of small rodents based on muscle tissue samples from all three study sites (Nenetsky, Finnmark and Bylot Island). For the test of 1) isotopic niche composition we give centroid δ13C and δ15N coordinates of each group (“cent”), the observed difference between group means in isotopic ‰ units (“diff cent”) and a p-value for this difference, calculated using a permutation test (“p cent”). For the test of 2) isotopic niche width we give observed mean (with SE) distances of individuals to group centroid (“mdc”) and a p-value for this difference, calculated using a permutation test (“p mdc”). For habitats, differences in centroid locations were tested between habitat pairs (a pair always including primary habitat and another habitat). Primary habitat has been underlined. Differences in distances to centroid were tested between primary and all habitats. Tests with p < 0.05 are denoted with bold. Data are visualized in Figure 3.

	Test
	Population
	Group
	n
	Isotopic niche composition
	Isotopic niche width

	
	
	
	
	cent
	diff 
cent
	p 
cent
	mdc
	p mdc

	Density 
	Myodes rufocanus
	low 
	29
	-26.25, 0.96
	
	
	0.94 (0.11)
	

	All
	Finnmark
	high 
	30
	-26.79, 1.31
	0.65
	0.01
	0.85 (0.09)
	0.53

	
	Microtus oeconomus
	low
	19
	-27.29, 3.25
	
	
	1.34 (0.13)
	

	
	Finnmark
	high
	17
	-27.91, 2.15
	1.26
	<0.01
	0.89 (0.10)
	0.01

	
	Lemmus lemmus 
	low
	10
	-28.27,1.77
	
	
	0.33 (0.05)
	

	
	Finnmark
	high
	18
	-28.04,1.69
	0.24
	0.61
	0.91 (0.09)
	0.005

	
	Lemmus trimucronatus
	low
	25
	-26.20, 4.08
	
	
	1.03 (0.09)
	

	
	Bylot Island
	high
	37
	-25.83, 5.09
	1.08
	<0.01
	1.16 (0.10)
	0.37

	Density 
	Myodes rufocanus
	low 
	21
	-26.13, 1.18
	
	
	0.61 (0.12)
	

	Primary
	Finnmark
	high 
	10
	-26.88, 1.25
	0.76
	0.03
	0.89 (0.12)
	0.15

	
	Microtus oeconomus
	low
	7
	-27.62, 2.84
	
	
	1.19 (0.28)
	

	
	Finnmark
	high
	9
	-27.97, 2.33
	0.63
	0.32
	0.77 (0.17)
	0.20

	
	Lemmus lemmus 
	low
	4
	-28.45, 1.61
	
	
	0.40 (0.04)
	

	
	Finnmark
	high
	12
	-28.09, 1.52
	0.37
	0.59
	0.88 (0.10)
	0.03

	
	Microtus oeconomus
	low
	13
	-27.15, 3.85
	
	
	1.02 (0.19)
	

	
	Nenetsky
	high
	24
	-26.64, 4.87
	1.13
	0.01
	1.49 (0.18)
	0.14

	
	Lemmus trimucronatus
	low
	19
	-26.19, 4.10
	
	
	1.11 (0.10)
	

	
	Bylot Island
	high
	17
	-25.75, 5.25
	1.24
	<0.01
	1.48 (0.14)
	0.04

	Habitat 
	Myodes rufocanus
	heath 
	31
	-26.37,  1.20
	
	
	0.87 (0.09)
	

	
	Finnmark
	meadow
	17
	-26.64, 1.44
	0.24
	0.31
	0.92 (0.10)
	

	
	
	wetland
	10
	-26.76, 0.43
	0.86
	0.01
	1.03 (0.12)
	

	
	
	combined
	59
	-26.52, 1.13
	
	
	0.96 (0.07)
	0.46

	
	Microtus oeconomus
	heath
	11
	-27.67, 2.10
	0.48
	0.31
	0.97 (0.14)
	

	
	Finnmark
	meadow 
	16
	-27.81, 2.56
	
	
	0.99 (0.17)
	

	
	
	wetland
	9
	-27.06, 3.81
	1.46
	<0.01
	1.25 (0.20)
	

	
	
	combined
	36
	-27.58, 2.73
	
	
	1.22 (0.12)
	0.32

	
	Lemmus lemmus 
	heath
	16
	-28.18, 1.54
	
	
	0.78 (0.09)
	

	
	Finnmark
	meadow
	5
	-28.23, 1.97
	0.43
	0.68
	0.40 (0.02)
	

	
	
	wetland
	7
	-27.93, 1.95
	0.48
	0.81
	0.87 (0.15)
	

	
	
	combined
	28
	-28.12, 1.72
	
	
	0.75 (0.08)
	0.82

	
	Lemmus trimucronatus
	wet 
	36
	-25.98, 4.65
	
	
	1.37 (0.12)
	

	
	Bylot Island
	mesic 
	26
	-25.98, 4.75
	0.10
	0.90
	0.90 (0.11)
	

	
	
	combined
	62
	-25.98, 4.74
	
	
	1.18 (0.08)
	0.14



Subscript Table S2: Column “group” = groups tested against each other (see definitions in methods); “n” = number of individuals within group. 



Supplementary Table S3. Results of PCAIV of trophic niche composition of three small rodent populations from Finnmark, Norway. N refers to number of individuals included in the analysis. Inertia ratio is the ratio of cumulative inertia of the three first axes between PCA and PCAIV, i.e. how well the three first regressions of predictor variables as a whole were able to account for the observed patterns. The values for different axis are for PCA the proportion of inertia accounted for each axis (i.e. how large proportion of variation each axis explained, calculated as axis-specific eigenvalue divided by sum of eigenvalues across all axes), and for PCAIV R2 (i.e. how well the linear combination of predictor variables explained the variation related to the axis). Data is visualized in Figure 6.

	Population
	N
	Inertia ratio
	PCA axis 1 
	PCA axis 2
	PCAIV axis 1
	PCAIV axis 2

	M. rufocanus
	151
	0.91
	0.45
	0.15
	0.20
	0.11

	M. oeconomus
	110
	0.86
	0.45
	0.20
	0.26
	0.10

	L. lemmus
	51
	0.80
	0.52
	0.20
	0.22
	0.15









Supplementary Table S4. Contribution of predictor variables on the two first PCAIV-axes for variability in diet composition of three small rodent species from Finnmark, Norway. Intercept level is always Ifjordfjellet 2007 heath. Variables are sorted in decreasing order according to the magnitude of contribution on axis 1. Results of forward selection are shown for variables which were identified significant. Data are visualized in Figure 6.
	species
	
	Axis 1
	Axis 2
	R2
	∑R2 adj
	F
	p

	M. rufocanus
	Intercept 
	-0.01
	0.05
	
	
	
	

	(n = 151 individuals)
	habitat meadow
	-0.28
	0.09
	0.06
	0.06
	10.41
	<0.001

	
	site VJ
	0.20
	-0.02
	0.02
	0.08
	3.71
	0.006

	
	site KO
	0.05
	-0.13
	
	
	
	

	
	density
	0.02
	0.02
	
	
	
	

	M. oeconomus
	Intercept 
	-0.17
	-0.11
	
	
	
	

	(n = 110 individuals)
	habitat meadow
	0.29
	0.11
	0.07
	0.06
	8.51
	<0.001

	
	year 2008
	-0.22
	0.24
	0.02
	0.08
	2.56
	0.04

	
	year 2011
	-0.15
	0.05
	0.02
	0.09
	2.41
	0.05

	
	density
	0.006
	-0.04
	
	
	
	

	L. lemmus
	Intercept 
	0.16
	-0.002
	
	
	
	

	(n = 51 individuals)
	habitat wetland
	-0.34
	-0.10
	
	
	
	

	
	habitat meadow
	-0.26
	-0.10
	
	
	
	

	
	site KO
	-0.26
	0.09
	0.05
	0.03
	2.77
	0.05

	
	site VJ
	0.10
	-0.008
	
	
	
	

	
	density
	-0.07
	0.07
	
	
	
	



Supplementary Table S5. Treatment of stable isotope data for the rodent muscles, LE = lipids extracted, LNE = lipids not extracted. The columns for δC13 and δN15 indicate how the respective values were treated (see Appendix 1 for normalization equations used). 

	Data available 
	C:N
	δC13
	δN15

	LNE only
	< 3.5
	raw value
	raw value

	LNE only
	> 3.5
	normalized
	raw value

	LNE and LE
	< 3.5
	raw LNE value
	raw LNE value

	LNE and LE
	> 3.5
	raw LE value
	raw LNE value

	LE only
	< 3.5
	raw LE value
	raw LE value



Supplementary Table S6. Plant stable isotope ratios of carbon and nitrogen, collected in Finnmark, Norway, during July 2009, mean (SE). Species included in the models for testing effects of habitat, location, and species are marked with *.
	Plant functional group
	Species
	N
	δ13C
	δ15N

	Forbs 
	Bistorta vivipara
	20
	-28.4 (0.2)
	-3.5 (0.3)

	
	Rumex acetosa
	14
	-28.8 (0.2)
	-1.1 (0.4)

	
	Solidago virgaurea
	11
	-29.4 (0.3)
	-2.6 (0.7)

	
	Trientalis europaea*
	19
	-28.7 (0.3)
	-3.2 (0.4)

	
	Trollius europeaeus
	7
	-28.0 (0.4)
	-2.8 (0.9)

	Graminoids
	Avenella flexuosa*
	22
	-29.1 (0.2)
	-1.1 (0.3)

	
	Carex sp.
	21
	-27.9 (0.2)
	-0.3 (0.4)

	
	Eriophorum sp.
	8
	-27.2 (0.5)
	1.5 (0.4)

	Deciduous shrubs
	Betula nana*
	17
	-29.4 (0.2)
	-2.2 (0.4)

	
	Vaccinium myrtillus*
	18
	-28.9 (0.2)
	-3.6 (0.4)

	
	Salix herbacea
	16
	-28.2 (0.2)
	-2.4 (0.4)

	
	Thicket-forming Salix sp.
	13
	-28.0 (0.2)
	-2.1 (0.4)

	Evergreen shrubs
	Dryas octopetala
	4
	-29.2 (0.3)
	-2.9 (1.0)

	
	Empetrum nigrum*
	20
	-26.3 (0.2)
	-3.8 (0.4)

	Mosses
	Polytrichum sp.*
	19
	-27.8 (0.2)
	-1.5 (0.4)

	
	Dicranum sp.*
	15
	-27.0 (0.3)
	-4.2 (0.3)

	Plants with 
	Fabaceae
	1
	-29.0
	-1.5

	alternative nitrogen sources
	Pedicularis sp.*
	11
	-28.8 (0.3)
	-3.8 (0.3)

	
	Bartsia alpina
	4
	-29.0 (0.8)
	-3.1 (0.7)

	Lichens
	Cladonia sp.
	10
	-27.5 (0.3)
	-4.2 (0.3)

	Horsetails
	Equisetum sp.
	10
	-27.2 (0.5)
	1.0 (0.4)












Supplementary Table S7. Effects of species, habitat, site, and sampling grid on plant isotopic ratios in Finnmark, Norway; results of MANOVA. Only species sampled in both habitats and all sites were included (see list below table). For combined response, first value for degrees of freedom (Df) is for numerator and second for denominator. Column “Pillai/SSQ” represents values of Pillais’ trace statistic for tests with combined response and Sum of Squares for tests with univariate response (Pillais’ statistic highlighted in italics). 

	Response
	Predictor
	Df
	Pillai / SSQ
	F
	P

	Combined
	Species
	12, 176 
	0.97
	14.01
	<0.001

	
	Habitat
	2, 87
	0.03
	1.49
	0.23

	
	Site
	4, 176
	0.28
	7.21
	<0.001

	
	Sampling grid
	28, 176
	0.47
	1.98
	0.004

	
	Residual
	88
	
	
	

	δ13C
	Species
	6
	135.99
	29.28
	<0.001

	
	Habitat
	1
	0.228
	0.29
	0.59

	
	Site
	2
	11.95
	7.71
	<0.001

	
	Sampling grid
	14
	15.25
	1.41
	0.17

	
	Residual
	88
	68.13
	
	

	δ 15N
	Species
	6
	121.71
	10.17
	<0.001

	
	Habitat
	1
	6.02
	3.02
	0.09

	
	Site
	2
	30.92
	7.75
	<0.001

	
	Sampling grid
	14
	65.98
	2.36
	0.008

	
	Residual
	88
	175.49
	
	

	
	
	
	
	
	


Subscript: Species/genera included: Avenella flexuosa, Betula nana, Dicranum sp., Empetrum nigrum, Trientalis europaeae, Pedicularis sp., Polytrichum sp., Vaccinium myrtillus



Supplementary Figure S1. Stable isotope ratios of carbon and nitrogen for the five small rodent populations included in the analyses from all three study sites (Finnmark, Nenetsky and Bylot Island). Large points are centroid locations and ellipses 90% CI ellipses. In the left panel, data are splitted according to years for all study areas. In the right panel, data are constrasted according to the study sites (KO, VJ and IF), located within the Finnmark study area. For L. lemmus only data from 2007 were analyzed. 
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