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Introduction

The Kingdom of Bahrain (Fig. 10.1) is an insular nation, lying between latitudes
25.6° and 26.3° N and longitudes 50.3° and 50.8° E, and is the third smallest coun-
try in Asia, covering a land area of 780 km? (including 115 km? in reclaimed land in
the form of artificial islands). By far, the largest island is Bahrain, with more than
80 additional smaller islands, including Um All-Na’san, the Hawar Islands,
Al-Muhharraq, and Sitrah. Bahrain lies in the Arabo-Persian Gulf, off the eastern
coast of Saudi Arabia, to which it is connected by the 24-km-long King Fahd
Causeway. The Hawar Group, comprising 36 islands, 19 km southeast of Bahrain
Island, lies only about 2 km off the western coast of Qatar. In 2021, Bahrain had a
population of 1.7 million people, of which 46% were Bahraini nationals. Bahrain’s
modern economy is based on banking, tourism, and the processing and export of oil.
In the Bronze Age, it was the site of the Dilmun civilization and later was, in suc-
cession, part of the Assyrian, Babylonian, and Persian empires and it has numerous
important archeological sites (Belgrave 1952; Rice 1986). Historically, it was an
important trade center and pearl fishery site with links to the Greek world and the
civilizations of southern Asia, in addition to the more proximal Arabian,
Mesopotamian, and Persian cultures (Nizami 1994; Potts 2007; Kosmin 2013).

Bahrain was last inundated in the early Pleistocene (1.0-0.5 mya) and its current
terrestrial fauna and flora would have colonized the archipelago only since that time
(Fairbridge 1961; Mohammed et al. 1997). However, during subsequent glacial
maxima when most of the current Arabo-Persian Gulf was exposed, it would have
been contiguous with the Arabian mainland and adjacent regions (Rose 2010).
Today, most of Bahrain is low-lying desert, with a high point of 134 m at Jabal
Al-Dukhan on the central escarpment. Summers are hot, with high humidity and
record temperatures of >48 °C and monthly average highs of >36° from May
through September; winter months (December—March) are mild, with average lows
below 18 °C. Mean rainfall is 78.3 mm, falling sporadically through winter and
early spring. The flora is desertic and many species are halophytic. At least 357 spe-
cies of vascular plants in 55 families have been recorded (El-Oqlah and Abbas 1994;
Al-Eisawi 2001; Anonymous 2006).

Bahrain is a signatory of the Ramsar Convention, and two protected areas are
recognized by the [IUCN: Tubli Bay (1610 ha), an intertidal area with remnant man-
groves, and the Hawar Islands (5200 ha), desert islands surrounded by seagrass
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Fig. 10.1 Relief map of Bahrain, showing its physiographic features and important known locali-
ties for Pelophylax ridibundus (dots: Jidd Hafs, 26°13’N, 50°32’E; Sihlat al Hadriya 26°12'N,
50°32’E; Ras Sanad, 26°10'N, 50°36’E; Al-Areen Wildlife Park 26° 0" 577, 50° 29" 41”; Muharraq-
Insel, NE Bahrain 26° 0" 577, 50° 29’ 41”. m = meters above sea level)
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beds. Potential habitat for frogs exists on Hawar Island, but no amphibians have
been recorded from there (Bray 1978).

Babhrain lies within a water-deficit region with only ~2% arable land and relies on
desalination of seawater as a primary source of freshwater for drinking and domes-
tic purposes, supplemented by groundwater from the Dammam Aquifer and, to a
lesser extent, the Rus-Umm er Radhuma Aquifer, and from treated wastewater
(Zubari and Lori 2006). There are no permanent rivers and Bahrain’s natural non-
marine wetland biodiversity is concentrated around springs or artesian wells,
although because of the depletion of the Dammam Aquifer, natural springs have
ceased to flow.

The Amphibian Species

Amphibians are mentioned in general accounts of the wildlife (e.g., Hill and Webb
n.d. [no date]; Smith 1978; Samour 1990; Hill 2003) or reports on herpetological
surveys (e.g., Loveridge 1955; Gallagher 1971; Cornes 1984) in Bahrain, and in
more general treatments of the amphibian fauna of Arabia sensu lato and the Middle
East (e.g., Arnold 1980; Balleto et al. 1985; Leviton et al. 1992; Borkin and
Litvinchuk 2013).

Although “a toad” was noted from Awali (I.W. Hanwell in Gallagher 1971), this
record is unconfirmed and only a single amphibian species, the Marsh Frog, is docu-
mented from Bahrain. Originally described as Rana ridibunda Pallas, 1771 from
areas in Russia and Kazakhstan, it was first placed in Pelophylax by Fei et al. (1990),
and subsequently in Hylarana by Chen et al. (2005), but since 2006, has been con-
sistently treated as Pelophylax ridibundus, following Frost et al. (2006). The species
is widespread from much of Western and Central Europe to trans-Ural Russia and
south to Afghanistan and parts of Iran. Scattered areas in Saudi Arabia represent the
southernmost extent of the species (Mohammadi et al. 2015; Frost 2021) and include
the nearest mainland locality to Bahrain at a distance of approximately 25 km
(Mohammed et al. 1997).

Pelophylax ridibundus (Fig. 10.2) is a predominantly brownish or greenish
aquatic frog with a pair of dorsolateral folds, long legs, and partly webbed hindfeet.
In neighboring Saudi populations, metamorphosis is completed at 22-34 mm SVL
and minimum size at reproduction is about 40-mm SVL. Males reach 58 mm SVL,
whereas females reach at least 87.5 mm SVL (Gallagher 1971; Briggs 1981; Balleto
et al. 1985; Leviton et al. 1992). Males call in choruses and breeding takes place
chiefly during the cooler winter and spring months; tadpoles have been found from
January to May (Hill and Webb n.d. [no date]; Gallagher 1971; Cornes 1984;
Hill 2003).

Although Bahraini specimens have not been included in phylogenetic analyses,
a karyotypic study including frogs from Bahrain as well as eastern Saudi Arabia and
Egypt (Mohammed et al. 1997) found no evidence for either sexual dimorphism or
specific differentiation. Eiselt and Schmidtler (1973) compared Bahraini P. ridibun-
dus with specimens from Iran morphologically and morphometrically and found
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Fig.10.2 Pelophylax
ridibundus from Ha’il
region, Saudi Arabia.
(Photograph by Adel
Ibrahim)

differences, but nothing they considered to be taxonomically relevant. Balleto et al.
(1985) reported that Bahraini and central Saudi Arabian populations differed mor-
phologically from isolated high-elevation populations from the Asir region of
Saudi Arabia.

Population structure, breeding, and growth of the species were studied by Briggs
(1981) at Al Qatif, about 60 km from Bahrain on the Saudi Arabian mainland.
There, at least some males reach breeding size by the breeding period in their first
winter after metamorphosis, whereas females likely breed only in their second post-
metamorphic year. Oviposition takes place from November to March, with a peak
in January, whereas metamorphosis extends from late December to early summer.
Adults migrate to the breeding sites and disperse after mating and the metamorphs
disperse by early September.

Threats and Conservation

The only terrestrial protected area in Bahrain is the Al Areen Wildlife Park and
Reserve (8 km?), which includes two surface reservoirs and other artificial habitats
occupied by Marsh Frogs (Samour et al. 1989; Samour 1990). Al Areen is a nature
reserve and zoological gardens located in Sakhir and established in 1976. One of the
ten protected areas in Bahrain (the others chiefly marine), it is home to over 90 spe-
cies of birds and 50 species of mammals, including several exotic taxa. In Saudi
Arabia, P. ridibundus occupies irrigated palm farms and treated sewage ponds
(Al-Johany et al. 2014) and in this region, the species may be tolerant of polluted
water, although in the Ha’il region of Saudi Arabia, they prefer permanent
streams (Alshammari and Ibrahim 2018), a habitat lacking in Bahrain. In Bahrain,
oases, irrigated ditches, hand-dug wells and cisterns, ponds, and reed beds are used
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by this species and areas with thick algal mats are particularly preferred (Hill and
Webb n.d. [no date]; Gallagher 1971; Cornes 1984; Balleto et al. 1985; Hill 2003).

Pelophylax ridibundus has been assessed as Least Concern at the global level on
the [UCN Red List (Kuzmin et al. 2009). Marsh frogs were abundant in Bahrain
until the early 1970s in freshwater springs and agricultural water channels in the
north, east, and west of the country. However, over-exploitation of the Damman
Aquifer (Edmunds and Droubi 1998) has resulted in both salinization and loss of
freshwater springs. At present, no freshwater springs are viable, and agricultural
areas with flood-irrigation systems have decreased. The resulting loss of habitat has
been considered a potential threat to P. ridibundus in Bahrain (Anonymous 2006)
and anecdotal reports of population decline were noted 20 years ago (Hill 2003). In
Bahrain’s National Red-List Category, based on assessments made in 2015, the spe-
cies is listed as Vulnerable, under category Blab(i), showing a 25-50% decline
(Naser et al. 2017). Threats resulting from the extraction of water, the indiscrimi-
nate use of pesticides and herbicides, and pollution of the ponds and other bodies of
water have been implicated in regional declines of P. ridibundus (Balleto et al.
1985). Pollution through compounds of zinc in urban environments, most likely
from automobiles’ exhausts, in Bahrain has been documented by Madany et al.
(1994). Sources elsewhere have been attributed to the wear of tires and brake lin-
ings, and corrosion from galvanized steel barriers; pollution by zinc can negatively
impact amphibians and may significantly increase mortality of larval stages (Croteau
et al. 2008). Climatic change has recently been considered a threat to the species in
adjacent Saudi Arabia (Aloufi et al. 2019) and this is probably also the case in
Bahrain, where recent years have seen record-setting high temperatures (https://
www.mtt.gov.bh/meteorological-services).

Bahrain’s Royal Decree No. (2) of 1995 on Wildlife Protection as amended by
Legislative Decree No. 12 of 2000, prohibits the capture, killing, or transportation
of wildlife and marine organisms under the auspices of the National Authority for
Wildlife Protection. While amphibians are not specifically covered, the frog motif
has been recognized postally as relevant to environmental conservation: on 16
September 1997, Bahrain Post issued 80 fil, 100 fil, 200 fil, and 250 fil stamps
(Stanley Gibbons catalogue numbers 620-623) depicting stylized frogs as part of an
image representing the earth’s biota in commemoration of the tenth Anniversary of
the Montreal Protocol (on reduction of use of chlorofluorocarbons). A similar
design was issued by the State of Kuwait to commemorate the event (see Fig. 7.3 in
Chap. 7). Captive breeding of the marsh frog has been undertaken at Al Areen
Wildlife Park and Reserve (Anonymous 2006).

Acknowledgments We thank Harold Heatwole for inviting us to write this chapter. Jaime Samour
provided information about Al Areen. Peter Raven and Linda Oestry (Missouri Botanical Garden)
provided some uncommon references, and Adel Ibrahim provided a photograph of an Arabian
representative of Pelophylax ridibundus.
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