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Abstract 

The Thar Desert, spanning approximately 200,000 km² across the northwestern Indian subcontinent — 
primarily Rajasthan, India, and parts of Pakistan — represents one of the most thermally extreme and arid 
landscapes in Asia. Characterized by intense solar radiation, extreme diurnal and seasonal temperature 
fluctuations (ranging from below 5°C in winter to above 48°C in summer), low and erratic annual rainfall 
(100–500 mm), persistent hot winds (loo), and sandy to rocky substrate formations, the Thar presents a 
suite of harsh abiotic stressors that profoundly shape its faunal assemblages. The reptilian fauna is widely 
distributed in the Thar Desert. Out of 156 species of reptiles from India, as many as 65 species have been 
reported from the Thar. Crocodilian species, ghariyal, a rare reptilian species is also found in the basin of 
Chambal river in the Thar. While three species of lizard and tortoise (Trionyxgangeticus, 
Lissemypunctatapunctata, Geochelone elegans) are commonly found in desert districts of Rajasthan. 
Among the most ecologically specialized inhabitants of this desert ecosystem is the Indian Spiny-tailed 
Lizard (Saara hardwickii), a large, predominantly herbivorous agamid reptile whose life history, 
physiology, and behavioral ecology are intricately intertwined with the climatic extremes of this region. 
The species exhibits sophisticated ectothermic thermoregulation, exploiting the intense solar energy of the 
Thar to maintain optimal body temperatures (30–42°C) while retreating to deep burrow systems to avoid 
lethal thermal maxima. The arid climate's influence on vegetation structure — dominated by drought-
resistant shrubs such as Calligonum polygonoides, Ziziphus nummularia, and annual ephemerals — 
directly governs food availability, reproductive timing, and juvenile survivorship in this species. 
contemporary climate change pose significant threats to S. hardwickii populations. Disruption of the 
thermal environment and loss of sparse but critical vegetative cover may compress the species' activity 
window, reduce reproductive success, and degrade burrow site availability. This review synthesizes 
existing ecological and climatological literature to highlight the vulnerability of S. hardwickii to climate-
driven habitat change and underscores the necessity of integrating microclimate data into conservation 
planning for reptile fauna of the Thar Desert. 
 
Keywords: Reptilian Fauna, Thar Desert, Thar Desert, S. Hardwickii. 

 
INTRODUCTION 
The Thar Desert extends across India and 
Pakistan in the Indian subcontinent.  As far as the 
area of the Thar is concerned, 85% of it is located 
in India and 15% of area is in Pakistan. More than 
70% of the Thar Desert in India is in the state of 
Rajasthan. Apart from this, it extends to Gujarat, 
Punjab and Haryana. In Pakistan it extends to 

Sindh and Punjab. Approximate 70% of Desert 
area is formed of the sandy soil and the sandy soil 
forms large sand dunes and these sand dunes keep 
changing their location with high wind velocity. 
Thar is the 17th largest hot Deserts in the world 
and 9th in temperature fluctuations and only 18% 
of its area is conserved for Desert flora and fauna. 
Thar is the most densely populated and 
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biologically diverse Desert in the world. The Thar 
Desert has a unique and fascinating climate, 
characterized by extreme temperatures and limited 
precipitation.The Indian arid tract, commonly 
known as the "Great Indian Desert" or "Thar 
Desert", is present in the northwestern part of 
India.  
 
The Thar Desert is the one of smallest deserts of 
the world.Though adverse climatic conditions or 
harsh environment of this region is very 
uncomfortable for living being even than it is 
most densely populated desert of the world. Great 
Indian Thar Desert witnessed geotectonic and 
climatic changes during the upheaval of Himalaya 
and several glaciations epochs. Indian Thar Desert 
is an extension of Sahara Desert, through Arabian 
and Persian deserts. In India, it extends from 
Punjab, Haryana, Rajasthan to Gujarat states. 
Spiny-tailed lizard is one of the herbivorous 
lizards in the world and it is found in the protected 
areas surrounding Bikaner city. It belongs to 
reptile family Agamidae and the Uromasticinae is 
its subfamily, which comprises of two genera – 
Saara and Uromastyx. Lizards of genus Saara 
occur in the desert belt of India, especially in the 
Thar desert. In the Thar Desert spiny-tailed lizard 
is also known as Indian spiny-tailed lizard. Spiny-
tailed lizard is related to genus Uromastyx and 
these lizards are restricted to the hot desert of the 
world. Spiny-tailed lizard is not only found in the 
Thar Desert but some other parts of Pakistan and 
Afghanistan. Spiny-tailed lizard is known as 
“Sanda” in local Marwari language. 
 
METHODOLOGY 
Climatic conditions 

The seasonal variation of atmospheric 
pressure over the Bikaner takes place in a 
systematic manner with a maximum in the 
winter (January) and a minimum in the 
monsoon season (July). The pressure gradient 
over the District generally remains weak except 
during the late summer and monsoon season. 
During winter the higher pressure is to the 
north. In July, the pressure decreases from 
south to north in Rajasthan. 
Study Area Delineation 

Select representative sites across Bikaner District 
(approx. 30,247 km²) covering three microhabitat 
types: sandy desert plains, scrubland with 
Prosopis and Calligonum, and rocky outcrops 
near Gajner and Kolayat. Use topographic maps 
(Survey of India 1:50,000) and Google Earth 
imagery for stratification. Establish 20 permanent 
quadrats (10×10 m) on a 20 km systematic grid. 
 
Climate Data Collection 
Record Two Year 2023 &2024 abiotic parameters 
at each quadrate using tools like Lux meter, 
Temperature meter, Binocular and some data 
collect from district Metrological Department. 
Temperature(Monthly) — max, min, mean at 
1.5 m height; 3 readings/day (6:00AM, 12:00N, 
6:00PM). 
Wind velocity-- data collected from District 
metrological department. 
Relative humidity —digital hygro-thermometer 
or data collected from District metrological 
department. 
Rainfall — nearest IMD station (Bikaner) + local 
rain gauges 
 
Habitat Parameter Assessment 
In each quadrat, record: 
Vegetation cover and species richness (quadrat 
frame method, 1×1 m subplots) 
Burrow density (count/quadrat), dimensions 
(length, diameter, depth), and compass orientation 
Soil texture class via Bouyoucos hydrometer 
method 
Percentage rocky surface, bare ground, and shrub 
canopy 
Anthropogenic disturbance index (grazing 
intensity, proximity to settlements) 
 
Lizard Population & Ecological Data 
Population estimation: Line transect surveys 
(500 m × 10 m belt); three replicates/season. 
Supplemented by mark-recapture (toe-clipping + 
paint marking) for density estimation using 
Lincoln-Petersen index. 
Activity budget: Scan sampling every 30 minutes 
from 0530–1930 hrs during active season; record 
basking, foraging, burrowing, and retreat 
behaviors. 
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Thermoregulation: Cloacal body temperature at 
capture (Schultheis/Fluke probe thermometer); 
selected body temperature (Tsel) in laboratory 
thermal gradient; operative environmental 
temperature (Te) using copper lizard models at 
each microhabitat. 
Thermoregulation index: Calculate exploitation 
index (E = fraction of time within preferred 
range), accuracy (db = deviation of Tb from Tsel), 
and effectiveness (Ex = E × (1 − db)). 
Diet: Fecal pellet and stomach flush analysis; 
plant fragments identified by epidermal cell 
technique. 
 
Seasonal Design 
Season Months Key focus 

Pre-
breeding/summer 

April–June 
Thermal 
maximum, activity 
peak 

Monsoon 
July–
September 

Rainfall effects, 
vegetation flush 

Winter 
October–
March 

Torpor, burrow 
use, threshold 
temperatures 

RESULTS 
Climatic conditions 
The seasonal variation of atmospheric pressure 
over the Bikaner takes place in a systematic 
manner with a maximum in the winter 
(January) and a minimum in the monsoon 
season (July). The pressure gradient over the 
District generally remains weak except during 
the late summer and monsoon season. During 
winter the higher pressure is to the north. In 
July, the pressure decreases from south to north 
in Rajasthan. 

 
Temperature 
Temperature variation is found in Bikaner 
district, here maximum temperature in Bikaner 
occurs in May-June and minimum temperature 
occurs in November-December 
(Table1,2)(Figure 1,2,3). During our 
observations of last 5 years (2020-2024), the 
maximum temperature ranges from 45 to 49 °C 
in June-July and it drops down to 9-10 °C in 
November and December. 

Table 1: Mean monthly temperature of the year 2023 
S.NO  MONTH MINIMUM MAXIMUM 

1 January 5.5 22.3 
2 February 13.1 31.6 
3 March 18.4 32.8 
4 April 23.1 36.8 
5 May 26 40.5 
6 June 27.6 43.1 
7 July 27.6 37.3 
8 August 27 36.3 
9 September 27.2 38.1 

10 October 22.8 35.9 
11 November 16.9 29.6 
12 December 11 26.4 
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 Figure 1: Graph depicting mean monthly 

temperature during various months of year 2023 

    
Figure: 2 Average 24 hour weather conditions at Bikaner 

during various months 
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Table 2: Mean monthly temperature of the year 2024 

S.NO  MONTH MINIMUM MAXIMUM 

1 January 7.3 20.5 

2 February 12.8 25.6 

3 March 18.2 32 

4 April 24.4 37.1 

5 May 29.3 43.9 

6 June 30.9 44.4 

7 July 29.7 40.3 

8 August 27.3 34.6 

9 September 26.7 36.7 

10 October 23.6 37.5 

11 November 17.8 32.3 

12 December 9.3 22.9 
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Figure 3: Graph depicting mean monthly temperature 

during various months of year 2024 

 

 

Wind velocity 
Wind velocity, often interchangeably called wind 
speed, is a fundamental atmospheric parameter 
that quantifies the motion of air—its speed and 
direction.  Wind velocity is a dynamic force 
sculpting landscapes, driving weather systems, 
powering civilizations. Wind velocity variation in 
Bikaner region is monthly, maximum velocity is 
in May, June and July (Table 3),(figures 4,5). 

 
Table 3: Average Wind velocity during two years of 

study period in Bikaner 
 

 
 
 

 

Figure 4: Graph depicting mean monthly wind velocity 
during the year 2023 
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Figure 5: Graph depicting mean monthly wind velocity 

during the year 2024 
 

 
Precipitation 
In Bikaner, monthly variation of rain fall is 
observed. Here rain fall occurs due to monsoon or 
western disturbance. Monsoon season starts from 
mid-June and continues till August (Table 
4),(figure 6). 

 

Figure 6: Precipitation during various months of 2023 & 

2024 
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