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Telemetry tracking is 40 years old method of choice for reveal ing patterns of movements and 
sizes and shapes of home ranges of non conspicuous animals. That information is often the 
base for management of species. Wi th the use of GPS technology, large amounts of high 
quality GPS locat ions quickly accumulate . Var ious methods to calculate the movements and 
ranges of animas are avai lable today, giving very different results. Here w e present the 
results of GPS tracking of bears in Croat ia and the comparat ion of three methods for 
calculation of home ranges. Nine brown bears (Ursus arctos), f ive males, four females, in 
ages f rom 2.5 to 15 years (average=5.1) , were t racked by the use of G P S - G S M collars in 
Croatia between 2003 and 2009 . Track ing t ime lasted f rom 42 to 409 (avg=214) days. Collars 
were scheduled to at tempt G P S fix every two hours. The GPS fixing was successful in 48 .8% 
of attempts, result ing in 9882 locat ions. Home ranges and uti l ization distr ibutions were 
calculated as min imum convex po lygons (MCP), f ixed kernels (FK) where smooth ing factor 
(h) was obtained by least square cross val idat ion (h Lscv)- W e also used newer method called 
"local convex hulls" (LoCoH) calculat ion, where w e selected adapt ive algor i thm, with factor 
a=maximal locat ions d is tance. Wi th M C P w e used 100% and 9 5 % of locat ions, whi le with FK 
and LoCoH methods w e used 9 5 % and 5 0 % of locat ions. Calculated home ranges were 
overlaid on bear habitat suitabil i ty map to compare how result ing polygons match with habitat 
map. The average length of day- to-day movements of all t racked bears w a s 1674m (n=1395, 
average range was 48 to 9976, SD=1767) . The average t ime between two GPS fixes was 
3.47 hours (n=9814, range 1.1 to 37.2 SD=3.6) . During this t ime t racked animals moved 
515.1 m (n=9814, range 0.8 to 8079, SD=848) . Recalculated to one hour, the average 
movement was 217m (n=9814, range 0.2 to 4703, SD=408) . Tradi t ional 100% MCP for all 
bears was 249.7 k m 2 ( range 31.6 to 963.9, SD=330.5) , Areas of 9 5 % MCP for all bears 
covered only 93.0 k m 2 ( range 17.8 to 358.6, SD=105.1) . Fixed kernels (95% FK) covered 
169.5 k m 2 ( range 17.8 to 62.7, SD=19.8) . Local convex hulls (95% LoCoH) covered 48.8 k m 2 

(range 8.7 to 141.0, SD=49.2) . Female ranges were much smaller than the ones of males. 
Result ing 100%MCP ranges we re 2.7 t imes larger than 9 5 % M C P ranges, but 9 5 % MCP were 
1.8 t imes smaller than 9 5 % FK ranges. LoCoH ranges (95%) were 1.9 and 3.5 t imes smaller 
than 9 5 % MCP and 9 5 % FK home ranges respectively. When over laid on bear habitat 
suitability map, both MCP and kernel home ranges included unsuitable areas (lakes, sea, 
sett lements; Type II error) and 9 5 % kernel ranges included areas away of any known location 
(Type I error). Home ranges calculated by LoCoH method had "holes" and "pockets", which 
actually were patches of unsui table habitat on habitat map. Home ranges calculated by kernel 
method were larger than MCP, but both would give satisfactory results if the habitat is 
cont inuous and homogenous . Wi th the increase in habitat patchiness (fragmentat ion) LoCoH 
method gives better results than the other two methods. LoCoH polygons can also include 
unsuitable areas, but w h e n the sampl ing effort is insufficient i.e. tracking t ime shorter than 
one year, too long interval be tween G P S f ixes and low G P S success rate. Consider ing the 
average hourly movements of bears in Croat ia (217m), the 2 hours GPS fix interval would be 
sufficient, but only if G P S success rate would be close to 9 0 % . Further analyses will reveal 
which calculat ions do the best represent the bear use of the habitat. 
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