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SUPPLEMENTARY MATERIAL FOR ECOGRAPHY 

Appendix 1 - Additional methodological details for the analyses of jaeger diet 

While the analysis of regurgitated pellets is useful to identify prey categories, this method is 
sensitive to the differential digestive rates of prey. Moreover, the rate of pellet production depends 
on the amount of indigestible material (hairs and bones) ingested by jaegers. This biases dietary 
estimates derived from pellets to the favor of food items with indigestible part and also makes the 
results sensitive to changes in feeding behavior, since jaeger sometimes swallow rodents with skull 
and hair, but are also known to tear their rodent prey apart to feed exclusively on the guts and flesh 
(Andersson 1971). To overcome some of these behavioral variations, we also analyzed the ratios of 
naturally occurring stable isotopes in the feathers of jaeger chicks before fledging during the 2011 
and 2012 summers, using stable-carbon (13C/12C) and nitrogen (15N/14N) isotope ratios, to estimate 
the relative proportions of each category of prey in the assimilated diet of the chicks. 

Analyses of adult pellets 

The analysis of adult jaeger pellets was done in the laboratory. Prey remains were assigned to 
each of the following categories: berries, terrestrial arthropods, marine arthropods, birds (e.g., 
feathers, egg shells), fish and rodents. The presence of hair, jaws, teeth and skulls was taken as 
evidence of predation on rodents. Rodents were identified to the genus level (Myodes, Microtus, 
Lemmus) based on morphological features of the jaws and skulls found in the pellets. For each 
study area, we then obtained an average minimal number of voles and lemmings occurring per 
pellet for each jaeger species and year. 

Sampling for stable isotope analyses 

We sampled the feathers of long-tailed and parasitic jaeger chicks in each of our three study sites 
during summers 2011 and 2012. In addition, we sampled all items that had been identified as 
jaegers´prey based on the analyses of pellets and field observations. These items included muscle 
tissue of the most common vole species (Myodes rufocanus, Microtus agrestis; n = 14), lemmings 
(Lemmus lemmus; n = 4), marine fish (cod Gadus spp.; n = 6), feathers and muscle tissue of wader 
chicks (e.g., Haematopus ostralegus, Pluvialis apricaria; n = 3), terrestrial arthropods (Diptera, 
Tipulidae, Lepidoptera, Coleoptera, Arachnidae and Hymenoptera; n = 8), marine arthropods 
(Mollusca and Gammarus spp.; n = 2), and berries (Empetrum nigrum, Vaccinium myrtillus; n = 4). 
We pooled prey isotopic ratios by prey category since preliminary analyses showed that the isotopic 
ratios of each prey category did not statistically differ among study areas and years. All tissue 
samples were frozen at -20°C until further preparation for isotopic analyses. Stable isotope ratios of 
consumers (jaegers) and prey are presented below in Figure A1. 

Stable isotope methods 

All jaeger feathers were cleaned of surface oils in 2:1 chloroform:methanol solvent rinse. Dietary 
samples were washed in distilled H2O, freeze dried and lipids were removed using the same solvent. 
All samples were prepared for δ13C and δ15N analysis at the Stable Isotope Laboratory of 
Environment Canada, Saskatoon, Canada.  Between 0.5 and 1.0 mg of tissue material was 



combusted online using a Eurovector 3000 (Milan, Italy - www.eurovector.it) elemental analyzer. 
The resulting CO2 and N2 were separated by gas chromatography (GC) and introduced into a Nu 
Horizon (Nu Instruments, Wrexham, UK - www.nu-ins.com) triple-collector isotope-ratio mass-
spectrometer via an open split and compared to a pure CO2 or N2 reference gas. Stable nitrogen 
(15N/14N) and carbon (13C/12C) isotope ratios were expressed in delta (δ) notation, as parts per 
thousand (‰) deviation from the primary standards: atmospheric nitrogen and VPDB (Vienna Pee 
Dee Belemnite carbonate) standards, respectively. Using previously calibrated internal laboratory C 
and N standards (powdered keratin and gelatin), within runs, precisions for δ15N and δ13C were 
better than ± 0.15 ‰. 

Isotopic mixing models 

We used the Bayesian multi-source mixing models implemented in the SIAR package in R.3.0.2 
(Parnell and Jackson 2015) to estimate the relative contribution of each prey category in the 
assimilated diet of jaegers. SIAR allows all sources of variation and uncertainty (i.e., SDs) in 
consumer and source signatures, as well as in discrimination factors, to be propagated through the 
model to return a true probability distribution of estimated dietary proportions (Jackson et al. 2009, 
Parnell et al. 2010). We run isotopic mixing models using the following parameters: iterations = 
200,000, burnin = 50,000. We did not provide any priors. Jaeger samples were corrected for 
discrimination (difference between diet and tissue) in isotope analyses. We used average 
discrimination factors estimated for captive great skuas Catharacta skua (lipid-removed samples; 
DF15N/14N = 4.80 ± 0.28‰; DF13C/12C = 2.15 ± 0.7‰; Bearhop et al. 2002), a phylogenetically close 
relative of long-tailed and parasitic jaegers, since no data are currently available for any 
Stercorarius species. 

Sensitivity analyses of isotopic mixing models 

Since the outputs of mixing models are sensitive to the DF used, we run four additional models 
using extremes values of DF reported by Bearhop et al. (2002) for the feathers of great skuas 
(DF15N/14N = 4.6-5.0‰; DF13C/12C = 2.1-2.2‰), and three additional models using extreme DF 
values reported by Hobson & Clark (1992) for the feathers of ring-billed gulls (lipid-extracted; 
DF15N/14N = 3.0‰; DF13C/12C = 0.2‰). We note that the DF of ring-billed gulls and great skuas both 
lie at the lowest and highest extremes, respectively, of the range of DF available for the Lari sub- 
order and the seabird group (see Bond & Jones 2009). Finally, since the isotopic signature of 
rodents and terrestrial invertebrates were quite close in the isotopic space, we run another model 
where both signatures had been pooled. The results of the sensitivity analyses are reported in Tables 
A1a, b, c. 



Table A1a. Results of the isotopic mixing models and sensitivity analyses: relative proportions of each category of prey (mean and 95% CI) in 
the assimilated diet of long-tailed (2011) and parasitic jaeger chicks (2011-2012 pooled). Sensitivity analyses were performed using DF values of 
great skuas’ feathers (Bearhop et al. 2002).  
 

 
Model 1: Δδ13C=2.15‰; (0.7SD) Δδ15N=4.8‰ (0.28SD) 

 
Model 2: Δδ13C=2.1‰; Δδ15N=4.6‰ 

 
S. longicaudus 

  
S. parasiticus 

 
S. longicaudus 

  
S. parasiticus 

 
COAST INTERM INLAND COAST 

 
COAST INTERM INLAND COAST 

Berries 0.35 [0.23-0.48] 0.33 [0.26-0.40] 0.29 [0.22-0.35] 0.04 [0-0.11] 
 

0.33 [0.21-0.45] 0.31 [0.23-0.38] 0.26 [0.19-0.32] 0.04 [0-0.10] 
Rodents 0.30 [0.07-0.52] 0.31 [0.13-0.49] 0.32 [0.18-0.48] 0.12 [0-0.26] 

 
0.31 [0.09-0.53] 0.34 [0.15-0.53] 0.33 [0.18-0.48] 0.13 [0-0.26] 

Terr.inv 0.26 [0.01-0.47] 0.29 [0.07-0.50] 0.34 [0.16-0.52] 0.16 [0-0.32] 
 

0.27 [0.02-0.50] 0.27 [0.04-0.49] 0.38 [0.2-0.55] 0.15 [0-0.31] 
Birds 0.06 [0-0.16] 0.05 [0-0.12] 0.05 [0-0.10] 0.28 [0.03-0.49] 

 
0.06 [0-0.14] 0.06 [0-0.12] 0.04 [0-0.08] 0.28 [0.02-0.50] 

Marine 0.03 [0-0.08] 0.03 [0-0.06] NA 0.41 [0.29-0.54] 
 

0.03 [0-0.07] 0.03 [0-0.06] NA 0.41 [0.29-0.55] 

          
          
 

Model 3: Δδ13C=2.2‰; Δd15N=4.6‰ 
 

Model 4: Δδ1C3=2.1‰; Δd15N=5.0‰ 

 
S. longicaudus 

  
S. parasiticus 

 
S. longicaudus 

  
S. parasiticus 

 
COAST INTERM INLAND COAST 

 
COAST INTERM INLAND COAST 

Berries 0.33 [0.21-0.45] 0.30 [0.23-0.37] 0.26 [0.19-0.32] 0.04 [0-0.10] 
 

0.37 [0.25-0.49] 0.35 [0.28-0.42] 0.28 [0.21-0.34] 0.04 [0-0.11] 
Rodents 0.33 [0.10-0.55] 0.36 [0.17-0.55] 0.36 [0.22-0.51] 0.13 [0-0.27] 

 
0.29 [0.06-0.50] 0.31 [0.11-0.50] 0.31 [0.16-0.46] 0.12 [0-0.26] 

Terr.inv 0.27 [0.02-0.48] 0.26 [0.04-0.48] 0.35 [0.18-0.51] 0.16 [0-0.32] 
 

0.26 [0.01-0.48] 0.26 [0.02-0.46] 0.37 [0.19-0.54] 0.15 [0-0.31] 
Birds 0.05 [0-0.14] 0.05 [0-0.11] 0.03 [0-0.07] 0.28 [0.02-0.51] 

 
0.06 [0-0.14] 0.06 [0-0.13] 0.04 [0-0.09] 0.28 [0.03-0.51] 

Marine 0.03 [0-0.07] 0.02 [0-0.06] NA 0.40 [0.28-0.53] 
 

0.03 [0-0.07] 0.03 [0-0.07] NA 0.41 [0.28-0.54] 

          
          
 

Model 5: Δδ13C=2.2‰; Δd15N=5.0‰ 
     

 
S. longicaudus 

  
S. parasiticus 

     
 

COAST INTERM INLAND COAST 
     Berries 0.37 [0.25-0.49] 0.34 [0.28-0.42] 0.28 [0.21-0.34] 0.03 [0-0.10] 
     Rodents 0.30 [0.07-0.52] 0.33 [0.14-0.52] 0.35 [0.20-0.50] 0.13 [0-0.27] 
     Terr.inv 0.25 [0.01-0.47] 0.25 [0.03-0.46] 0.34 [0.18-0.51] 0.16 [0-0.33]  
     Birds 0.05 [0-0.13] 0.05 [0-0.11] 0.00 [0-0.04] 0.28 [0.03-0.50] 
     Marine 0.03 [0-0.07] 0.02 [0-0.06] NA 0.40 [0.28-0.53] 
     

           

 



Table A1b. Outputs of sensitivity analyses using combinations of extreme DF values of great skua (Bearhop et al. 2002) and ring-billed gull 
feathers (Hobson & Clark, 1992). 

 

 
Model 6: Δδ13C=0.2‰; Δδ15N=3.0‰ 

 
Model 7: Δδ13C=0.2‰; Δδ15N=5.0‰ 

 
S. longicaudus 

  
S. parasiticus 

 
S. longicaudus 

  
S. parasiticus 

 
COAST INTERM INLAND COAST 

 
COAST INTERM INLAND COAST 

Berries 0.27 [0.19-0.36] 0.26 [0.14-0.39] 0.20 [0.11-0.29] 0.03 [0-0.09] 
 

0.48 [0.39-0.57] 0.40 [0.21-0.57] 0.40 [0.31-0.5] 0.04 [0-0.11] 
Rodents 0.17 [0.01-0.31] 0.19 [0.01-0.34]  0.09 [0-0.22] 0.05 [0-0.13] 

 
0.08 [0-0.18] 0.12 [0-0.29] 0.06 [0-0.15] 0.05 [0-0.12] 

Terr.inv 0.21 [0.01-0.38] 0.23 [0.01-0.42] 0.33 [0.12-0.53] 0.06 [0-0.16] 
 

0.11 [0-0.25] 0.17 [0-0.35]  0.14 [0-0.28] 0.06 [0-0.15] 
Birds 0.19 [0.03-0.34] 0.17 [0-0.33] 0.37 [0.30-0.45] 0.18 [0-0.35] 

 
0.14 [0-0.29] 0.14 [0-0.31] 0.40 [0.32-0.48] 0.18 [-0.36] 

Marine 0.15 [0.07-0.24] 0.16 [0.05-0.26] NA 0.67 [0.57-0.78] 
 

0.19 [0.1-0.27] 0.17 [0.04-0.27] NA 0.66 [0.55-0.74] 

      	   	   	   	  
      	   	   	   	  
	  

Model 8: Δδ13C=2.1‰; Δδ15N=3.0‰ 
 	   	   	   	  

	  
S. longicaudus 

  
S. parasiticus 

 	   	   	   	  
	  

COAST INTERM INLAND COAST 
 	   	   	   	  Berries 0.12 [0.05-0.2] 0.17 [0.04-0.31] 0.08 [0.02-0.15] 0.04 [0-0.12] 
 	   	   	   	  Rodents 0.47 [0.26-0.67] 0.41 [0.17-0.65] 0.45 [0.3-0.6] 0.13 [0-0.29] 
 	   	   	   	  Terr.inv 0.33 [0.09-0.58] 0.32 [0.04-0.58] 0.43 [0.25-0.61] 0.15 [0-0.32] 
     Birds 0.05 [0-0.12] 0.06 [0-0.17] 0.03 [0-0.04] 0.26 [0.02-0.48] 
     Marine 0.02 [0-0.06] 0.03 [0-0.08] NA 0.43 [0.3-0.56] 
      

 
 

Using extreme values of the DFs reported by Bearhop et al. 2002 did not change the outputs of our models. They indicate a very low contribution 
of marine resources in the diet of long-tailed jaegers, regardless of the distance to the shore (averages across models and study areas: 0-3%), a 
large contribution of marine resources in the diet of parasitic jaegers (40-41%), and a moderate to low contribution of rodents in the diet of long-
tailed (29-36%) and parasitic jaegers (12-13%). In all five first models (Table A1a), the relative contribution of berries always lies between one 
fourth and one third of the diet (26-37%).  
Using extreme values from great skuas and ring-billed gulls (Table A1b) produced extreme values of relative contributions of prey that do not 
seem to be realistic. For example, the relative contribution of rodents, terrestrial invertebrates, berries and marine resources in the diet of long-
tailed jaeger chicks is found to be 6-19%, 11-33%, 20-48% and 0-18.9% in two cases (when Δδ13C = 0.2‰ and Δδ15N = 3.0‰ or 5.0‰). The 
relative contribution of rodents cannot be so low during a year of high rodent abundance. Similarly, almost half of the diet of chicks made from 
berries, and almost 20% of the diet made from marine resources do not seem correct, based on our own observations.  



The last scenario (Δδ13C = 2.1‰, Δδ15N = 3.0‰) produced more realistic values: rodents: 41-47%; terrestrial invertebrates: 32-43%; berries: 8-
17%; marine resources: 0-3% for long-tailed jaegers; and marine resources: 43% for parasitic jaegers. However, in the absence of data on the DF 
of parasitic and long-tailed jaegers, there is no reason to think that the results of this last scenario would be more reliable than those from the 
models using great skuas’ DF. We therefore reported the results of the models using DF from great skuas in our manuscript (Models 1-5). 

 

 
Table A1c. Outputs of sensitivity analyses when the isotopic signatures of rodents and terrestrial invertebrates had been pooled. The DFs used 
are the average values reported for great skuas’ feathers by Bearhop et al. 2002. 

 

 
Model 9: Δδ13C=2.15‰ (0.7SD) Δδ15N=4.8‰ (0.28SD) 

 
S. longicaudus 

  
S. parasiticus 

 
COAST INTERM INLAND COAST 

Berries 0.36 [0.26-0.39] 0.32 [0.24-0.48] 0.34 [0.27-0.41] 0.04 [0-0.12] 
Rodents-Terrestrial invertebrates 0.50 [0.44-0.67] 0.55 [0.32-0.69] 0.52 [0.39-0.65] 0.22 [0.07-0.37] 
Birds 0.09 [0-0.16] 0.08 [0-0.2] 0.14 [0.06-0.22] 0.33 [0.06-0.57] 
Marine 0.05 [0-0.09] 0.04 [0-0.05] NA 0.41 [0.27-0.45] 

 

The outputs of the model where the isotopic signatures of rodents and terrestrial invertebrates had been pooled are similar to those from the 
models where both signatures are kept in the model (see Table A1a). 

 
 

 
 

 
 

 
 

 
 

 



Table A1d. Frequencies of occurrence of prey items in the pellets of adult jaegers by species and year 

 

Species Year Site N Prey items 

   
 Rodents Fish Aqu.Inv. Berries Terr.Inv. Birds 

          
S. longicaudus 2011 INLAND 145 99.1% 0.9% 0% 23.6% 23.6% 2.7% 

  
INTERM 18 100% 0% 0% 11.1% 16.7% 5.6% 

  
COAST 110 96.6% 0% 0% 26.0% 43.2% 0.7% 

   
 

      
 

2012 INLAND 47 94.1% 0% 0% 52.9% 20.6% 2.9% 

  
INTERM 232 98.3% 0% 0% 33.6% 8.6% 0.8% 

  
COAST 34 100% 2.1% 2.1% 31.9% 10.6% 2.1% 

   
 

      S. parasiticus 2011 COAST 11 100% 54.5% 0% 9.1% 27.3% 0% 

 
2012 COAST 10 100% 0% 16.7% 30% 0% 0% 

 
2013 COAST 35 11% 11% 46% 94% 6% 0% 
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Figure A1. Stable isotope signatures of long-tailed and parasitic jaegers (corrected for discrimination) relative to their prey.  



Appendix 2 – Estimations of the daily number of rodents eaten/km2 by both species of jaegers in each study area 

Summer predation rate exerted by jaegers on rodents was estimated by using direct observations at the nests (number of rodents eaten per pair 
and day), data from pellet analyses (proportion of each rodent species found in pellets) and breeding densities of jaegers during the chick-rearing 
period, when predation on rodents is the highest (number of voles and lemmings eaten per day per km2). The estimation of the number of voles 
and lemmings eaten per pair and day was based on observations conducted in the field. These observations indicated that a pair of long-tailed (n 
= 3 nests; 72 hours) and parasitic (n = 2 nests; 60 hours) jaegers with two young could eat up to 8 rodents.pair.day-1 during the 2011 rodent peak 
summer. In summer 2012, data indicated that a pair of long-tailed jaegers ate 2 rodents.pair.day-1 (n = 2 nests; 72 hours), whereas a pair of 
parasitic jaegers ate 1 rodent.pair.day-1 (n = 2 nests; 48 hours). By using the highest daily consumption rates observed in the field, our estimates 
of the total number of rodents taken daily by jaegers remained conservative. 

Table A2a. Estimations of the number of rodents eaten/day/km2 by both species of jaegers (LTJ: long-tailed jaegers; PJ: parasitic jaegers) during 
the chick rearing period of summer 2011 in each study area. 

 

 

 

 

 

 

 Occurrence (%) of rodents in pellets  No. of rodents eaten/pair/day  
Breeding density of jaegers (no. 

of pairs/km2)  No. of rodents eaten/day/km2 

 COAST INTERM INLAND  COAST INTERM INLAND  COAST INTERM INLAND  COAST INTERM INLAND 

  LTJ PJ LTJ LTJ  LTJ PJ LTJ LTJ  LTJ PJ LTJ LTJ  LTJ + PJ 

                   
Voles 79 57 77 60  6.36 4.57 6.14 4.82  0.34 0.27 0.54 0.46 

 3.40 3.31 2.22 

Lemmings 21 43 23 40  1.64 3.43 1.86 3.18   1.48 1.01 1.46 



Table A2b. Estimations of the number of voles eaten/day/km2 by both species of jaegers (LTJ: long-tailed jaegers; PJ: parasitic jaegers) during 
the chick rearing period of summer 2012 in each study area. Note that lemmings were absent from our study areas in summer 2012. 

 

 

 

Appendix 3 – Estimations of rodent densities based on linear regressions between density estimates and snap-trapping indices 

Both live- and snap-trapping were conducted in Joatka Research Area mid/late-June and mid-September in 1997, 1998, 1999, 2000, 2001, 2007 
and 2011. We used simple linear regressions between density estimates from live-trapping and snap-trapping indices to predict rodent densities 
in our three study areas (COAST, INTERM, INLAND).  

Live-trapping occurred on five grids in the tundra highlands of Joatka Research Area (INLAND in the present study; “Highlands” in Aunapuu et 
al. 2008), dominated by either heath snow-beds (i.e. three grids) or bilberry heathlands (i.e. two grids) and two grids in the birch forest nearby 
(“Slope” in Aunapuu et al. 2008). Four of the five Highland grids (H1, H2, H3, H5) had 50 (5 x 10) traps and one grid (H4) had 60 traps. The 
two forest grids had 50 (5 x 10) traps. Traps were spaced by 10 m and each grid was trapped for three consecutive days (12 occasions per 
session). Traps were baited with apples and oats, checked every 8 hours and re-baited if necessary. Each new rodent was marked with a unique 
number, weighed, sexed and released after capture. 

For analyses of vole densities, we used spatially-explicit capture-mark-recapture models that do not depend on the trap layout and allow a robust 
estimation of the effective trapping area (Borchers & Efford 2008). For each session, we run both the null model (M0) and the behavioral model 
(Mb) and selected the best estimates based on the lowest AICc. Buffer size was set as 40 m (i.e. 3 x RPSV). Analyses were run using the secr 
package (Efford 2015) in R 3.1.3.  

No. of voles eaten/pair/day  
Breeding density of jaegers (no. of 

pairs/km2  No. of voles eaten/day/km2 

COAST INTERM INLAND  COAST INTERM INLAND  COAST INTERM INLAND 

LTJ PJ LTJ   LTJ PJ LTJ LTJ  PJ LTJ  
             

. 1.00 2.00 .  0 0.13 0.05 0  0.13 0.10 . 



For Norwegian lemmings, however, we could not use such methods since their recapture rate was almost null. We therefore estimated lemming 
densities by dividing the total number of lemming trapped per grid over the effective trapping area (ETA), which included a boundary strip of 
half the home range diameter of Lemmus species (30 m). In the absence of available data on the home range of Lemmus lemmus (to our 
knowledge), we used data from two closely relative species, Lemmus sibericus and Lemmus trimucronatus. From Chernyavski & Tkachev 
(1982) and Banks et al. (1975), the home range size of both species averages 1 ha (L. sibericus: 1.3 ha for males and 0.7 ha for females; L. 
trimucronatus: 1.33 ha for males, 0.68 ha for females). Therefore, we obtained an ETA for Norwegian lemmings in four of the five grids (H1, 
H2, H3, H5) as follows: ETA = trapping area + 30 m boundary strip = 150 x 100 m = 0.015 km2. The ETA for H4 was 0.016 km2. 

We performed sensitivity analyses by changing the size of the boundary strip to the average home range diameter values documented for male 
(34 m) and female (25 m) Lemmus species. 

Snap-trapping was conducted bi-annually using the small-quadrat method (Myllymäki et al. 1971) in Joatka Research Area in the spring and fall 
of each year. Spring trapping occurred mid/late June, soon after snowmelt, while fall trapping occurred mid-September before snow cover 
settled. Three snap-traps were placed at the four corners of each 15 m x 15 m quadrat. Traps were baited with rye bread, checked the following 
day and deactivated the third day. Vole and lemming snap-trap indices were calculated as the total number of individuals trapped per 100 trap-
nights. 

Simple linear regressions were performed between the two series of indices. For each season, we computed average densities and snap-trap 
abundance indices over areas of similar vegetation communities (tundra Highland: 3 live-trapping grids and 5 snap-trapping quadrats were 
dominated by heath snow-beds, 2 live-trapping grids and 5 snap-trapping quadrats were dominated by bilberry heathlands; Forest: 2 live-
trapping grids and 8 snap-trapping quadrats were dominated by birch forest, tall herbs and scrublands). Indices were square root-transformed to 
normalize the residuals of the models. We obtained the following regression equations: sqrt(Vole Density) = 2.56 * sqrt(Vole Abundance) - 1.53 
(Fig. A3a; Adjusted R2 = 0.78), and sqrt(Lemming Density) = 0.59 * sqrt(Lemming Abundance) + 0.21 (Fig. A3b; Adjusted R2 = 0.85). 
Sensitivity analyses for lemming regressions gave the following regression equations: sqrt(Lemming Density) = 0.56 * sqrt(Lemming 
Abundance) + 0.16 (Adjusted R2= 0.85)., and sqrt(Lemming Density) = 0.64 * sqrt(Lemming Abundance) + 0.21 (Adjusted R2= 0.82). 

The abundance indices used to extrapolate vole and lemming densities at the scale of each study site were weighed over the relative cover of 
each of the three main tundra habitats, i.e. heath snow-beds, meadow snow-beds and bilberry heaths, in the landscape). This allows accounting 
for the small-scale spatial variability in rodent abundance due to habitat heterogeneity, and hence providing more accurate estimates of densities 



at the scale of each study site. Based on the above linear regressions, landscape-weighed densities of voles in fall 2011 were estimated to reach 7 
926, 10 634 and 2 634 voles.km-2 in COAST, INTERM and INLAND, respectively. Landscape-weighed densities of lemmings in fall 2011 were 
estimated to reach, on average [minimal-maximal values], 542 [471-629], 810 [709-943] and 1 142 [1 004-1 331] lemmings.km-2 in COAST, 
INTERM and INLAND, respectively. 

Figure 3. Relationship between density and abundance estimates of voles (a) and lemmings (b) 

 

 

 

(a) (b)
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