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�Introduction

The State of Kuwait (Fig. 7.1) lies between latitudes 28° and 31° N and longitudes 
46° and 49° E and is one of the smallest countries in Asia, covering a land area of 
17,818 km2 and about 1000 km2 of offshore islands. It is located along the northern 
edge of eastern Arabia, at the north-western tip of the Persian Gulf, and borders Iraq 
in the north and Saudi Arabia in the south. Kuwait shares maritime borders with 
Iran, Saudi Arabia, and Iran. Most of the country’s population resides in Kuwait 
City, and in 2021, the nation had a population of 4.67 million people, a majority 
expatriates from over a hundred nations. While the export of oil dominates Kuwait’s 
economy, starting from its commercial discovery in 1938, in historical times, it was 
an important port between the civilizations of Greece, the Arabian Peninsula, 
Mesopotamia, Persia, and India (Hannestad 1983; Al-Mishwat 2021; Nizami 1994).

A greater part of the modern-day land area of Kuwait was created during the 
post-glacial flooding of the Persian Gulf basin, resulting in debris from the Tigris–
Euphrates delta. The country is generally low-lying, with the highest point being the 
Mutla Ridge, at 306 m above sea level. Additionally, Kuwait has ten islands, and 
with an area of 860 sq. km, Bubiyan is the largest and is connected to the rest of the 
country by a 2380-m bridge (Omar and Roy 2013).

Winters are cold and the rest of the year less humid than other coastal regions in 
the Arabian Peninsula. The spring season in March is warmer, with occasional thun-
derstorms. Southeasterly winds characterize July and October, while the south 
winds blow in spring and early summer. The Shamal is a northwesterly wind during 
June and July, which is responsible for sandstorms. Kuwait’s summers are among 
the hottest on earth, recorded to reach 54°C at Mitribah (Merlone et al. 2019).

Much of the nation comprises desert; the landscape is flat, broken by low sand 
dunes and shallow depressions. The flora of Kuwait has been described as poor 
open scrub (Halwagy and Halwagy 1974) and includes 374 species in 55 families, 
comprising about 250 annuals, 83 herbaceous perennials, and 34 shrubs and under-
shrubs and one tree species (Anonymous 2000).

Kuwait is a signatory of the Ramsar Convention, and five protected areas are 
recognized by the IUCN.  Mubarak al-Kabeer Reserve on Bubiyan Island is the 
country’s first Wetland of International Importance. The 50,948 hectares of reserve 
consists of small lagoons and shallow saltmarshes and is important as a stop-over 
for migrating birds. No amphibians are known from the site (Amr 2021).

I. Das and A. M. Bauer
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Fig. 7.1  Relief map of Kuwait, showing physiographic features (m = meters above sea level) and 
important localities for Bufotes sitibundus (dots). Important localities are: Al Wafrah 28.56 N, 
48.09 E; Al Jahrah Pools 29.36 N, 47.69 E; Abdali 29.99 N, 47.74 E; Umm al Aish 29.77 N, 47.77 
E; Al Ah’madi 29.0848 N, 48.07628 E; Sulaibiya Pilot Fields 29.2535 N, 47.7531 E; Bodai’s Farm 
29.9654 N, 47.81192 E.

Kuwait lies within a water-deficit region and relies on desalination of seawater as 
a primary source of freshwater for drinking and domestic purposes. There are no 
permanent rivers, and its non-marine wetland biodiversity is concentrated around 
the “wadis” (intermittently water-filled streambeds). About 0.6% of the land area is 
considered arable, freshwater resources being groundwater, desalinated seawater, 
and treated wastewater effluents. The first desalinization plant was set up in 1953, 
and currently, several such plants supply water for the needs of its citizens and other 
residents (Al Ali 2008).

�The Amphibian Species

Mention of amphibians can be found in general accounts of the wildlife (e.g., 
Clayton 1983) or reports on herpetological surveys (e.g., Amr et al. 2021; 2022) in 
Kuwait, although the AmphibiaWeb (www.amphibiaweb.com) listed no species as 
of January 2022.

A single amphibian species is known from Kuwait. Originally referred to as Bufo 
viridis Laurenti, 1768, and more recently as Bufotes variabilis, the Kuwaiti example 
specimen has been referred to as Bufotes sitibundus (Pallas, 1771) (see Dufresnes 
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et al. 2019). This name has been applied to the eastern populations of the Bufotes 
group of toads, with a range encompassing northern Sinai in Egypt, east to Israel, 
Lebanon, Syria, Anatolia, and the Caucasus regions to southern Russia, Kazakhstan, 
eastern Iraq, and western Iran (Speybroeck et al. 2020; Frost 2024). However, some 
recent authors continue to treat it as a subspecies or synonym of Bufotes viridis (see 
Speybroeck et  al. 2020; Frost 2024). It is a brightly-colored terrestrial species 
(Fig. 7.2). Breeding occurs in spring in the scarce bodies of fresh and brackish water 
(Clayton and Wells 1987).

Population ecology of the species studied by Altunışık et al. (2021) in Turkey 
indicates a maximum life span of 10 years for males and 11 years for females; the 
mean age of sexual maturity is 2–4 years for both sexes. Sexual size dimorphism 
was absent, with individuals from higher elevations tending to be significantly 
larger, older, and heavier than those from lower levels. Ecological studies of the 
species (under various older names) have been conducted, one in Israel on its 

Fig. 7.2  Bufotes sitibundus. (Photograph by Barbod Safaei-Mahroo)
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terrestrial adaptations especially, occupancy of extremely harsh environments, 
owing to urea-production (Degani et  al. 1984) and toleration of extreme salinity 
(Katz 1973). Accumulation of urea permits lowering body water potential and 
thereby the absorption of soil-bound water (Hoffman and Katz 1998). Sajit and 
Yousif (2018) reported on conditions of temperature, salinity, and pH in Safwan, 
Iraq, adjacent to the Kuwaiti border. Fakharzadeh and Hosseinzadeh (2021) con-
ducted distributional modeling for the species and suggested a wider distribution 
than currently known.

�Threats and Conservation

The scarcity of surface bodies of water is assumed to naturally affect the abundance 
and distribution of the species. The only significant area of non-marine wetland in 
the country is the Al-Jahra Pool Nature Reserve. Kuwait’s sole amphibian is known 
to breed in the waters of these man-made pools (Amr et al. 2021), created by the 
effluent from Al-Jahra town flowing across sandy saline areas (“Sabkhah”) to the 
sea. In places, it forms stagnant, shallow pools, with extensive beds of the perennial 
reed grass, Phragmites austrates. There also are scattered halophytes and old plan-
tations of the Salt Cedar, Tamarix aucheriana. About 70 ha are fenced, with signs 
stating its protection for birds (Anonymous 2020).

Sadek et  al. (1995) used animals from El-Wafra District, in the far south of 
Kuwait, for experiments using toads as models to assay development of tumors in 
relation to carcinogens. Jones (1987) and Sey and Al-Ghaith (2000) reported on 
helminths from toads from the same locality, where toads occur in agricultural areas 
(Jaman and Meakins 1998). No other mention of amphibians is known in the phar-
macological or parasitological literature for Kuwait. As of January 2022, Bufotes 
sitibundus remains unassessed for its conservation status for the IUCN Red List, 
and therefore needs to be allocated to the NE (Not Evaluated) category.

Article 100 of the Kuwait Environmental Protection Law + Amendment (2014, 
2015), prohibits the capture, killing, or transportation of wildlife and marine organ-
isms, and Article 253 of the said Law protects the wildlife of Kuwait, with the 
Environmental Public Authority of the State of Kuwait being tasked with its imple-
mentation. While amphibians are not specifically covered, the frog motif has been 
recognized postally as relevant to environmental conservation: on 16 September, 
1997, Kuwait Post issued a set of three stamps (Stanley Gibbons catalogue numbers 
1526–1528; see Fig. 7.3), each of which depict a stylized frog on the 25 fil, 50 fil, 

7  Amphibian Fauna of Kuwait
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Fig. 7.3  Upper: Frogs among other elements of biodiversity depicted on postage stamps issued 
from Kuwait in 1997 for the tenth Anniversary of the Montreal Protocol; Lower: Close-up of the 
central design of the stamps above showing an unidentified frog at the tip of the red arrow (prob-
ably Hyla sp., extralimital to Kuwait). A similar design was issued by the Kingdom of Bahrain to 
commemorate the event. (Photographs by the senior author)

and 150 fil stamps commemorating the tenth Anniversary of Montreal Protocol (on 
reduction of use of chlorofluorocarbons).

Several strategic responses have been listed in the country’s biodiversity policies 
(Anonymous 2000), including public awareness of bioresources and their impor-
tance, development of skills and expertise in biodiversity research, protection and 
enhancement of habitats, and the monitoring and protection of populations.

Acknowledgments  We thank Harold Heatwole for inviting us to write this chapter, to Barbod-
Mahroo and Hanyeh Ghaffari for Fig. 7.2, and to Susan King for formatting Fig. 7.3.
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