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Introduction: 

During 2003, the brown bear population of Western Trentino in the Italian Alps 
included 0-2 surviving individuals, 9 bears translocated from the Slovenian population, 
and 3 cubs (two born in 2002 and 1 born in spring 2003). 

In order to ensure the persistence of the Italian alpine brown bear population, 
demographic and reproductive information on the relict and reintroduced bears is critical. 
The primary objective of this research is to gather this information using non-invasive 
genetic sampling.  

Non-invasive genetic sampling methods involve collecting hair or feces in the field. 
Such methods have been used extensively in carnivore conservation and management 
(Kohn et al. 1995; Kohn et al. 1999; Lucchini et al. 2002; Randi et al.1994; Randi 1997; 
Taberlet & Bouvet 1992; Taberlet et al. 1997; Waits 2000; Wasser et al. 1997; Woods et 
al. 1999, Mowat & Strobeck 2000, Poole et al. 2001). 

This study is part of a PhD project, carried out in co-operation among the University 
of Idaho, the National Wildlife Institute of Italy (INFS), the Trento Province and the 
Adamello Brenta Natural Park (PNAB). 
 
Objectives: 

The study provides a collection of tangible steps toward achieving the larger goal of 
the “Life Ursus” project—the reestablishment of a viable population of bears in the 
central Alps in coexistence with people.  
I have six main objectives:  
1.Test the effectiveness of NGS for monitoring population size and trends in small low-
density bear populations by evaluating accuracy and efficiency of different field sampling 
methods. 
2. Establish an effective long term monitoring protocol based on NGS techniques to 
evaluate population size and trend of the bear population in Western Trentino as required 
by the Trento province. 
3. Evaluate the effectiveness of different genotype error-checking methods in improving 
the accuracy of population estimates. 
4. Provide scientific data to support the implementation of an effective policy for 
mitigation of human-bear conflicts.  
5. Monitor for immigration of new individuals naturally arriving from the Slovenian 
population. 
6. Monitor for the presence of lynx (Lynx lynx) in the central-eastern Alps by developing 
a mitochondrial DNA based system. 
 
 



Methods: 
In the field 

In summer 2003, we conducted the first full field season of the project. This field 
season was planned based on information gained during the preliminary experimental 
season the previous summer. Activities were carried out in a 6 months period of time 
from May through October. 

I evaluated different techniques of non-invasive genetic sampling: hair traps, sign 
surveys on survey routes (transect and rub trees), random collection of fecal and hair 
samples, hair snags, and sighting.  

Hair traps (off-trail, scent lure). A systematic grid was used to balance efforts across 
the area (Mowat & Strobeck 2000) and minimize capture variation due to differences in 
bear mobility. Using GIS, the study area was stratified in order to eliminate all areas not 
used by bears. We decided to use a 4 x 4 km cell, based on the smallest female home 
range, as suggested in previous studies (Mowat & Strobeck 2000, Poole et al. 2001, 
Romain 2002) and on landscape features and human presence. Thus, 39 irregular shaped 
cells were obtained. One hair trap was set up in each cell per trapping session, following 
Woods et al. 1999. In addition, a selective approach was used and a higher number of 
traps were installed in cells that corresponded to areas highly used by bears based on 
radiotracking data. To assess the efficacy of changing trap location on trapping success, 
the location of 50% of the sites was changed, within a cell, at half of the entire length of 
the sampling season (August). The remaining 50% was left fixed at the same initial 
location. In this way, 47 hair traps were activated in the first half of the sampling season, 
and 48 traps were activated in the second half. A total of 68 traps were activated over the 
entire sampling period. Due to the high human presence in the study area, trap location 
couldn’t be chosen randomly. Traps were placed to maximize the probability of catching 
bears, taking into account the characteristics of the area and effort required in terms of 
employees’ availability and time. A mixture of rotten fish and blood was used as bait. 
Sites were visited 21 days after initial setting, allowing 8 sampling sessions. Hair was 
collected using procedures to avoid DNA degradation and contamination, and bait was 
replaced at each check. 

Transects and rub trees (no attractant). A number of trails throughout the study area 
were evaluated in co-operation with the Park, volunteers, and the Trento Hunting 
Association, in order to define a system of trails to use as transects to be covered 
periodically in specific sampling sessions. Fecal and hair samples found on these trails 
were collected and geographically referenced. Rub trees on transect were also identified 
and marked to be easily located. Transects/rub tree sample collection was exploratory and 
not fully implemented in 2003. 

Opportunistic sampling. A collection of hair and feces was conducted in co-operation 
with the Fish and Wildlife Service, volunteers, and the Trento Hunting Association. A 
protocol and a kit for sample collection and storage was circulated to the involved 
personnel. Sample collection was done occasionally (during normal activities: patrolling, 
radiotracking, etc.). Most samples were geographically referenced (x, y coordinates) 
allowing identification of movements. Bear samples obtained from damage to property 
and attacks to livestock were also stored for genetic analysis. 

Hair snags (no attractant). We identified possible strategic places and natural travel 
corridors (i.e. obligated passages, fruit orchards, known highly used areas, animal trails) 



and set a simple unbaited hair snag. Hair snags location was evaluated based on Fish and 
Wildlife Service and Park employers’ knowledge of the landscape and bear use of the 
habitat and on radiotelemetry data. The snags are meant to be left in place indefinitely. 
GPS or geographic coordinates were recorded for assisting field personnel in relocating 
snags upon subsequent surveys. 

Bear sighting. Sighting occurrences inside the Park boundaries are routinely and 
systematically entered by the bear biologists of the Park. In addition, the Trento province 
incorporates sighting information provided by the Park with the one from occurrences 
outside the Park land. 
In the lab 

Samples were extracted in a room dedicated to low quantity DNA sources. For hair 
samples we used a modified Qiagen tissue kit extraction protocol; hair samples were 
extracted even when containing < 5 follicles. For fecal samples we used the Qiagen fecal 
DNA extraction kit.  

Individual ID was performed using microsatellite genotyping at 8 loci (G10C, G10D, 
G10M, G10P, Mu15, Mu23, Mu50, Mu59). Samples were retained if probability of 
identity sibs was <0.05. This was obtained when samples were successfully amplified for 
at least 5 loci. Each genotype was repeated until the reliability score reached 99% 
following Miller et al. (2002). All extractions and PCRs contained negative controls to 
monitor for any contamination.   

Sex ID was obtained by the coamplification of male and female specific fragments of 
the Amelogenin locus (Ennis & Gallagher 1994). Males are distinguished on the gel by 
the presence of two peaks, while females show only one peak.  
 
Results: 
In the field 

Hair traps: 227 samples were collected from hair traps. Hair was found in 31 different 
traps, in 24 cells. 

Transects and rub trees: 25 hair samples were found on transects, with 4 samples 
collected on 4 identified rub trees. Three scat samples were also collected on transects. 

Opportunistic sampling: 45 hair samples and 42 scat samples were collected through 
random sampling. 

Hair snags: hair snag locations were only partially identified at this stage of the 
project. Logistic and local regulation issues have to be evaluated to decide if this strategy 
is actually feasible. 

Sighting: Sighting information gathered by the Park and the province are available for 
comparison with the data gained from the other methods. This analysis will take place on 
a further stage of the project. 
In the lab 

 Non-invasive genetic sampling detected 9 individuals of an estimated 6-13 bears 
 Hair traps detected 8 bears, 7 females and 1 male. Opportunistic sampling 

detected 7 bears, 6 females and 1 male. 
 Six bears were detected by both hair traps and random sampling. 
 Two bears were only detected by hair traps. 
 One bear was only detected by opportunistic sampling from a fecal sample. 



 Only one hair sample collected on transects was successfully analyzed and 
provided the identification of 1 translocated female bear.  

 We found 3 new genotypes not previously identified and all were females.  
 Parental relationship analysis, based on the exclusion process, confirmed that 2 of 

them were cubs of 2 translocated female bears and identified one of the 
translocated males as the father. The male identified as the father was not detected 
with any of the non-invasive techniques employed. We believe that the third 
female genotype identified belongs to a previously unsampled translocated 
female. 

 We obtained a genotyping success rate of 58% for hair trapping. The low success 
rate recorded compared to other non-invasive genetic projects, is partially 
explained by the fact that all hair samples were analyzed, regardless of number of 
follicles, and hair samples remained in the field for a longer sampling period of 21 
days. 

 For opportunistic sampling, we obtained 16.3% genotyping success rate from hair 
samples and 17.5% genotyping success rate from fecal samples. These low values 
can be explained taking into account the wide range of conservation conditions at 
the time of samples collection. 

 During the 2003 field season, the presence of 6 bears was detected by 
photographs and radiotelemetry. Two other probable observations of two different 
translocated bears were recorded by park biologists and province personnel. 
Seven of these 8 bears were detected by hair trapping and 5 by opportunistic 
sampling. 

 No immigration was documented. 
 

I am currently in Italy, in the Western Trentino study area organizing the logistic and 
practical details of the field activities for the field season in summer 2004.  
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SUMMARY BUDGET USED TO DATE 
 
  --------------------------------- 
|                     |            | 
|                     |   FUNDS    | 
|  ITEM               |   USED     | 
  --------------------------------- 
|Graduate services    |            | 
|and wages            | $1973.8    | 
|                     |            | 
  --------------------------------- 
|Equipment, supplies, |            | 
|& operating expenses | $2526.2    | 
|                     |            | 
----------------------------------- 
  Totals                 $4500 


