
Appendix 1. Density-dependent effects and resilience to climatically related disturbances in 
reindeer husbandry.  

In a large-scale study including data from 55 reindeer herding districts in Norway from 1980-
2005, Tveraa et al. (2007) found close relationships between harvest rates, slaughter weights, 
winter climate, and population dynamics. They concluded that in areas with benign a winter 

climate, intensive harvesting is necessary to avoid negative density-dependent effects. Compared 
with other areas in Norway, the reindeer herding area in the present study, Kautokeino, is 
characterized by a benign and favorable winter climate and low and variable harvest (Tveraa et 

al. 2007). The combined effects of low harvest and effective control of large predators were: (i) 
high reindeer stocking density, (ii) low slaughter weights, and (iii) high susceptibility to year-to-

year variation in winter climate (Tveraa et al. 2007). Because of these circumstances, the 
reindeer husbandry in Kautokeino has low resilience/ability to withstand unfavorable weather 
conditions. This assertion is supported by a number of detailed, individual-based studies of 

losses in several herds in the area (Tveraa et al. 2003, Fauchald et al. 2004a,b, Bårdsen et al. 
2008, 2010). For example, Tveraa et al. (2003) found large losses of calves and even adult 

females in one year (2000) with deep snow in the spring. The losses were mainly due to 
starvation and still births; however some calves were also taken by predators. There was a close 
relationship between the body mass of the mother and the fate of the calves, suggesting that the 

losses to predators were a compensatory effect of starvation. This conclusion was further 
supported by the fact that the losses of calves to predators in years with favorable spring 

conditions were negligible (Tveraa et al. 2003, Fauchald et al. 2004a,b). Moreover, comparisons 
of the reindeer herding districts within the Kautokeino and Karasjok reindeer herding areas, 
show strong negative density-dependent relationships with respect to slaughter weights (Bråthen 

et al. 2007), weights of live animals (Bårdsen et al. 2010), pregnancy rate, and fetal growth 
(Rødven 2010), and claimed losses to predators (Fauchald et al. 2004b). These relationships are 

linked to grazing effects on the pastures, because districts with high density of reindeer have 
reduced plant biomass at high elevations (Tveraa et al. 2007; Tveraa et al., unpublished 
manuscript), and marked reduction of palatable plant biomass in productive pasture areas 

(Bråthen et al. 2007).  

 


