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Abstract 
Pleske’s Ground Jay Podoces pleskei whose range extends throughout 

arid and semi-arid open plains of the Iranian plateau, is the only Iranian 

endemic passerine. This study analyzes home range size and overlap 

among three pairs using radio-tracking data during the breeding season in 

Touran Biosphere Reserve. We collected data of coordinates from nine 

captured individuals (three males, three females and three juveniles) in 

three nesting sites from early April to late June 2010. All individuals were 

equipped with tail-mount and backpack radio transmitters. A Kernel 

Density Estimation (KDE) was then generated and a Minimum Convex 

Polygon (MCP) analysis was performed to delineate home range 

boundaries. Home ranges varied from minimum 34.8 to maximum 73.6 

(MCP), minimum 283.5 to maximum 307.1 ha (KDE 95%), and 

minimum 82.9 to maximum 103.3 ha (KDE 50%) for males, females and 

juveniles. No significant difference was found between home range sizes 

of males and females. No core-area overlap was recorded among non-

pairs. However, no breeding pairs exhibited territorial aggression at the 

edge of their home ranges, which seems to indicate non-territoriality of 

the species. We found that the core areas of males and females, as well as 

juveniles, were centred on the nests and on food resources availability. 

 

 

1. Introduction 
 Pleske’s Ground Jay (hereafter named PGJ), 

the only endemic passerine recorded for Iran, 

inhabits the arid and semi-arid regions, though 

its actual range spreads south-eastward to the 

Iran-Pakistan border (Hamedanian 2000, 

Madge 2010). After having sensed the slightest 

hint of danger, they tend to run rather than take 

to the air, and quickly scuttle into the safety of 

bushes where they remain still until danger 

passes (del Hoyo et al. 2009). Taking into 

account the exceptionally wary nature of this 

ground-dwelling bird, a fact which has rendered 

its monitoring and observation difficult, little 

has been published on the ecology, especially 

the breeding habits of the species (Radnezhad et 

al. 2011).  

Previous studies on the breeding biology of 

the species revealed that this species is 

monogamous and builds its dome and cup-

shaped nests on shrubs or bushes, which are 

primarily composed of thin branches and twigs 

belonging to a variety of shrubs, including 
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Ephedra strobilacea, Zygophyllum eurypterum, 

Atraphaxis spinosa, Haloxylon sp. and Z. 

europium (Radnezhad et al. 2011; Rasekhinia et 

al. 2012; Satei et al. 2010). Direct observation 

monitoring of breeding pairs and nestlings was 

very problematic due to the panicky behaviour 

of the species in response to humans 

approaching the nests, which undoubtedly 

influenced their breeding behaviour (Rasekhinia 

et al. 2012; Satei et al. 2010). Therefore, some 

fundamental questions regarding the breeding 

biology and behaviour of the species such as a 

clear understanding of the species’ home range 

size and overlap, as well as the behaviour of 

fledged young birds, have remained 

unanswered. 

Recently, home range characteristics have 

been the principal focus of much research on 

species spatial distribution (Wauters & Dhondt 

1992). Home range is a crucial aspect in 

forming a basis for understanding the species’ 

ecology and behaviour, which would prove 

highly beneficial to managers and 

conservationists in order to counteract salient 

threats to biodiversity and reverse the decline of 

endangered species (Andersen & Rongstad 

1989; Bellis et al. 2004; Wiktander et al. 2001). 

This study was carried out at Touran Biosphere 

Reserve in Semnan province, where the highest 

density of this bird in Iran occurs (Sehhatisabet 

2007). The aim of the present study was to 

understand the extent of the species home range 

and overlap among breeding pairs. 

 

2. Materials and methods  

2.1. Study area  
This survey was carried out in Touran 

Biosphere Reserve in the vicinity of Shahrood 

city in Semnan province, which consists of 

Touran National Park, Touran Protected Area 

and Touran Wildlife Refuge (54°22'–54°18'N, 

49°50'−49°44'E, 950 m.a.s.l.) (Fig. 1). This 

research was accomplished during April and 

June (breeding season) 2010 and was restricted 

 
Fig. 1. Map of the capture and study area. 
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to the Mehrano plain within the protected area 

of the reserve (54º22'N 49º44'E). The plain is a 

comparatively large area cut by the Khankhody-

Ahmadabad road. 12 km long and 5.5 km wide, 

it encompasses an approximate area of 32,000 

ha (Radnezhad et al. 2011). Touran Biosphere 

Reserve covers an area of 1,464,992 ha and is 

the largest biosphere reserve in Iran. The 

reserve is known for its arid climate and the 

average temperature ranges from −15°C in 

January to 40°C in August. Moreover, the 

average annual rainfall in this area is 141mm 

(Iranian Meteorological Department 2008). 

 

2.2. Capturing method 

Fourteen mist-nets were set up forming a half 

circle within a 100-meter radius around the 

nests in order to capture the pairs within their 

home ranges. Three nests were monitored 

during the study; in nest number one, parents 

were tagged with a radio-transmitter, while in 

nests numbers two and three, both parents and 

two of their juveniles were equipped with 

transmitters (Fig. 1). It was decided that the 

best method to adopt for this investigation was 

to mark all the captured birds using coloured 

plastic bands for sex determination and 

movements. 

 

2.3. Attaching devices and tracking  
Ten individual PGJs were captured, including 

three males, three females and four juveniles 

(although one of the juveniles was later killed 

by an unknown predator). The tracking devices 

used in this study were VHF radio transmitters 

(PIP3, Biotrack, www.biotrack.co.uk), fixed 

either as a backpack (to juveniles) or tailmount 

(to adults), which weighed 2 and 5.5 g (2–3.1% 

and 4.2–4.9% of the body weight, respectively). 

Only the most powerful signals emitted by the 

radio transmitters were tracked and received by 

GPS as the bird detection points. Data were 

recorded based on direct observation (visual or 

auditory) manner (Kanegae 2013; White & 

Garrott 1990). A cyanoacrylate adhesive was 

used to attach the transmitters to the birds’ tails 

(Bowman et al. 2002). Synthetic fibers such as 

rayon were applied to ensure that the backpack 

transmitter remained firmly in place. A total of 

201 GPS points of nine PGJs were recorded 

over a two-month period. 

2.4. Home range analysis 
Coordinates of GPS locations obtained for 

home range analysis were extracted from the 

national digital map and converted to a shape 

file format in GIS (1/25,000). They were also 

derived from analyses done using the animal 

movement tool in the Hawth's tools extension 

for ArcGIS 9.x (ESRI Inc.) and ArcGIS 9.3 

(Laver 2005). We applied the Minimum 

Convex Polygon Method (MCP, Mohr 1947) to 

estimate the total home range sizes throughout 

the breeding season. Separate home ranges 

were considered respectively for males, 

females, as well as juveniles. Data were 

analyzed by using MCP 95%and Kernel 

Density Estimation (KDE) 95% and 50% 

(Blundell et al. 2000; Kanegae 2013). We 

evaluated the overlap between home ranges 

among different individuals by means of MCP 

(95%) and fixed kernel estimates. Moreover, 

the program's default value was used for href, 

the smoothing parameter factor for KDE 

analysis (Harris et al. 1990; Linders et al. 2004; 

Schuler et al. 2014). 

 

2.5. Statistical Analysis 
Since our data derived from small sample size 

studies, a linear regression analysis was applied 

to determine if home range sizes were 

influenced by the number of recorded points for 

each of the tracked birds (Ettling et al. 2013; 

Seaman et al. 1999). In addition, Mann-

Whitney U-tests were used to assess home 

range size differences between sexes. Statistical 

tests were conducted using SPSS version 16. 

 

3. Results  

3.1. Average home range 
MCP size did not correlate with the number of 

recorded points per PGJ individual (R
2
= 0.02, 

df= 7, P= 0. 69). In regard to the home-range 

analysis of the nine PGJs, 95% MCP showed a 

minimum of 41.4 ha to a maximum of 73.3 ha. 

Also, 95% KR was estimated at a minimum of 

297.3 ha to a maximum of 381.3 ha, and 50% 

KR at a minimum of 80.2 ha to a maximum of 

103.3 ha. The average home range estimates of 

the nine PGJs were 55.36 ha (95% MCP), 

330.76 ha (95% KR), and 90.84 ha (50% KR) 

(Table 1). 



 

Fig. 2. The average home ranges of males, females and juveniles
 

Fig. 3. Overlapping home ranges of three females and three males using MCP and KDE methods 
and M3, F2 and M2, F1 and M1). 
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Table 1. Home range estimations of 9 Pleske’s Ground Jays Podoce spleskei by MCP and KDE (M= male, F= 
female and J= juvenile). 

Individuals Collected coordinates MCP (ha) KR 50% (ha) KR 95% (ha) 

M1 30 48.2 86.0 307.1 
M2 24 48.3 82.5 302.5 
M3 16 73.3 103.3 381.3 
F1 30 41.4 80.2 283.5 
F2 31 73.6 98.6 357.5 
F3 18 57.5 92.4 338.4 
J3 18 34.8 82.9 297.3 
J4 18 59.2 93.5 351.2 
J5 16 61.8 98.3 357.8 

 

 
Fig. 4. Overlapping home ranges of three juveniles using MCP and KDE methods (left to right: J4 and J5, and 
J3). 

 

According to the breeding season home 

range analysis of PGJs at Touran Biosphere 

Reserve, in the case of three males, 56.6 ha 

(95% MCP), 330.3 ha (95% KR), and 90.61 ha 

(50% KR) were displayed. In the case of 

females, 57.52 ha (95% MCP), 326.49 ha (95% 

KR), and 90.39 ha (50% KR). In the instance of 

juveniles 51.96 ha (95% MCP), 35.47 ha (95% 

KR), and 91.57 ha (50% KR) were indicated, 

showing that females and males, as well as 
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juveniles, had the same home range sizes (Fig. 

2). The Mann-Whitney U-test indicated no 

significant difference in home range size 

between males and females (U= 4, P=0.82). 

In spite of the vast area, based on the 

Minimum Convex Polygon method (MCP95%) 

and Kernel Density Estimation (KDE95%), 

some radio-locations overlapped each other in 

neighbouring home ranges. This can be clearly 

observed for M3 and M2, F2 and F3, J1 and J2, 

J1 and J3, as well as J2 and J3. Furthermore, 

there was some overlap between home ranges 

among sexes. As shown in Figures 3 and 4, 

individuals F1 and M1, F2 and M2, F2 and M3 

showed some degree of home range overlap. 

Moreover, F3 and M2, as well as F3 and M3 

showed this overlap, but not at the edge of their 

core areas (50% KDE). These three pairs (F2 

and M2, M3 and F3, M1 and F1) were observed 

while attending nests with nestlings. Their nests 

were roughly settled within the core area of 

their home ranges. In addition, for J2 and J3, 

the nests were placed at the edge of the core 

area of their home ranges (Fig. 4). 

 

4. Discussion  
PGJs usually maintain a determined home 

range around their nests during the breeding 

period. Throughout breeding and over the 

tracking periods, not only males and females 

remained close to each other, but also fed their 

chicks and patrolled in a constant home range. 

Neatherlin & Marzluff (2004) revealed that no 

difference was detected in home range size by 

gender for American Crows Corvus 

brachyrhynchos. Our results affirmed that home 

range sizes of males, females and juveniles did 

not differ significantly (U= 4, P=0.82). 

Juveniles are possibly under the protection of 

their parents for at least two months after 

leaving the nest. Thus, although they are 

capable of flying and are often well 

camouflaged, they are taken care of by their 

parents (Hamedanian 2000). 

“Core area” has been defined as an area of 

intensive or heaviest regular use within a home 

range which generally contains lodging and 

resting areas, shelter and the highest 

concentration of predictable resources (Burt 

1943; Ewer 1968). Many studies have 

suggested that 50% Kernel Density Estimation 

(KDE) home range commonly represents the 

core area and the breeding territory (Baghli & 

Verhagen 2004; Blundell et al. 2000; Kang et 

al. 2013; Kauhala & Auttila 2009). We used the 

MCP method to calculate core area boundaries. 

In this study, we did not observe any overlap 

between the core areas among PGJs neighbours. 

Fundamentally, however, it does not necessarily 

imply that the species is territorial (Yahner 

2011). Moreover, we did not observe any 

aggressive interactions among breeding pairs at 

the edge of their home ranges, which seems to 

disprove territorial behaviour. In addition, it 

seems that the breeding pairs protect each other 

at the edge of their neighbour’s home range 

when they are under threat. As previously 

mentioned, no interactions among neighbouring 

Pleske’s Ground Jays were recorded. Typically, 

a resident territorial animal is agonistically 

dominant in its territory over trespassers, 

however, it is not justified to use the term 

“territory” unless (i) it involves observations of 

intruders being driven out of the territory by the 

owner through aggressive behaviour (e.g. 

attacks or threats), and (ii) the trespasser must 

be repelled from the territory by this behaviour 

of the owner (attack, threat, song, etc.) (Yahner 

2011). Nevertheless, in a study on Xinjiang 

Ground Jay in China, the authors stated that the 

bird seemed to be territorial and occurred in 

specific locations (Ming & Kai 2004). In this 

PGJ study, however, the core areas of males 

and females as well as juveniles were centred 

on the nests and food resources availability. It is 

essential to determine the minimum boundary 

lines of their activities. In this dataset, the target 

individuals were captured and then released to 

their natural environment. In order to obtain 

more detailed information, further research is 

necessary into home ranges in order to 

understand ecological principles, such as the 

rate of home range use, dispersion and more 

importantly the effects of human disturbance 

such as roads and agricultural activity on the 

species’ home range. 
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