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The golden jackal: a rapidly expanding mesocarnivore

Range «explosion» over the last 40 years

Spassov & Acosta-Pankov. 2019

Some factors promoting the expansion

Wolf persecution

Land use changes
Climate change



Habitat use for Golden jackal

Telemetry

• The species expansion in a human-dominated landscape (i.e., Europe) asks for habitat use analyses to better understand its ecology

• Spatial ecology studies performed with high quality data (i.e., GPS collars) provide deeper insights compared to other monitoring techniques

Bio-acoustic stimulation (i.e., Jackal howling)



Aims of the study

Using the first telemetry data on golden jackal in Italy, we aimed to investigate its spatial ecology within a high anthropic

pressure area focusing on:

1. Home range estimation

2. Exploratory analyses on habitat selection

3. Exploratory analyses on activity patterns



Study area

Altitude

minimum

Altitude

maximum
Main landcover types

141 m asl 1870 m asl
• Broad-leaved vegetation 

(43%)

• Mixed forests (19%)

Altitude

minimum

Altitude

maximum
Main landcover types

25 m asl 63 m asl
• Urban areas (14%)

• Arable lands (38%)

• Complex cultivations (29%)

Altitude

minimum

Altitude

maximum
Main landcover types

0 m asl 616 m asl
• Broad-leaved vegetation 

(52%)

• Mixed forests (10%)
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Materials and methods: data collection

Collared individuals (GPS, n = 7)

Captured (n = 3)

Belisle foot-
snares (n = 2)

Box trap (n = 1)

Rehabilitated

(n = 4)

Collar Type Brand

GPS 

location 

schedule

Acceleration burst

GPS
Vectronic – Vertex

Lite

3-4 fixes per 

day

Every 5 minutes on 2 

axes



Materials and methods: data analysis

1. Home range estimation

(50% and 95%)

Assessing movement

behaviour:

Net Square Displacement

(NSD)

Home range estimation: 

Autocorrelated Kernel

density estimation (AKDE)

2. Habitat selection

Corine Land 

Cover 2018 

(reclassified)

Selection Ratios within

Home range (Design III)

‘migrateR’ R package and ctmmweb ‘adehabitatHS’ and ‘adehabitatHR’ R packages

3. Activity pattern

Accelerometer data

Diurnality Index

GPS LOCATIONS ACCELEROMETER BURSTS

Utilization distributions

(UD): Brownian Bridge 

Movement Model

‘Activity Pattern’ Vectronic Software

Tree cover 

density 2018 

(reclassified)



Results

Name Sex Age Collar Method Days monitored Fix obtained Fate
Acceleration 

burts

MD1 Male > 1 year GPS-GSM Rehabilitation 342 703 Alive /

MR1 Male > 1 year GPS-GSM Capture 36 140 Roadkilled /

FR1 Female > 1 year GPS-GSM Capture 188 619 Roadkilled 27,390

MR2 Male > 1 year GPS-GSM Capture 96 399 Poached 25,717

MR3 Male > 1 year GPS-GSM Rehabilitation 50 198 Unknown /

MR4 Male > 1 year GPS-GSM Rehabilitation 453 1,370 Alive /

FD1 Female < 1 year GPS-Iridium Rehabilitation 256 993 Alive /



1. Results: Assessing movement behaviour

Name Sex Age
Movement

behaviour

MD1 Male > 1 year Disperser

MR1 Male > 1 year Resident

FR1 Female > 1 year Resident

MR2 Male > 1 year Resident

MR3 Male > 1 year Resident

MR4 Male > 1 year Resident

FD1 Female < 1 year Disperser

Net Square Displacement (NSD)

FD1

MR4



1. Discussion: HR estimation

HR estimation (km2)

50% 95%

Average 6.06 33.45

SD 8.92 37.70

Average (No FD1) 1.83 13.75

SD (No FD1) 0.94 7.65

SD 2.79 10.34 13.96

2,13 1,9 2,67
0,32

2,76

22,41
19,48

1,18

16,73 18,73
15,1

2,73

22,78
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79,48

6,41
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KARST AREA

FD1

FR1



2. Results : Habitat selection (Tree cover density)

75-100%

0-25%
0-25%

50% Utilization distribution (Core area) 95% Utilization distribution

Tree cover density categoriesTree cover density categories



2. Results : Habitat selection (Landcover)

Areas without vegetation and Complex

cultivation patterns

Wetlands

CLC categories CLC categories

Mixed forests

50% Utilization distribution (Core area) 95% Utilization distribution



MR3 – Adult and resident

CLC categories

KARST AREA

Areas without vegetation

and Complex cultivation

patterns

50% UD
Mixed forests





MD1 – Subadult and disperser

TAGLIAMENTO RIVER



3. Activity Pattern Hoogenboom et al. (1984)



Conclusion

We point out:

• HR analyses showed high variability but results were similar to other published studies

• Ecological plasticity → importance of natural habitats within human dominated landscape→ expansion 
in Europe

Strengths:

• First telemetry data in Italy

• High quality data

• Individual monitoring

Main Limitations:

• Low individual number

• Different monitoring periods

• Different study areas



Future perspectives

• Deeper habitat selection analyses→

• Collaring more individuals→ →

• To study interactions with competitors (e.g., wolf, fox, wildcat) and preys (e.g., hare, 
pheasant, roe deer)

e.g., Resourse selection functions –

Step selection functions

International research

network

e.g., Habitat suitability, 

exploitation of human 

resources



Thank you for the attention




