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section of the Western Ghats (NWG) is unique, being geologically distinct and biologically iso-
lated from the central and southern sections of the Western Ghats (WG) on the Indian penin-
sular (Fig 1; [4–7]. Its’ rich amphibian fauna contains many critically endangered, endangered
species and data deficient species [8, 9]. The area is characterised by rocky flat mesa-like hilltop
‘plateaus’ formed from ferricretes of laterite, a rock like material with a high metal content (Fig
2; [10–12]). The individual ‘plateau’ habitat is a complex matrix of microhabitats. The avail-
ability of each microhabitat varies between plateaus, but some macroscale patterns are evident.
The plateaus are set within a landscape of varying complexity [13, 14]. Rocky plateaus are of
international importance for their substantial contribution to regional biodiversity and ende-
mism [15–17] and are globally threatened ecosystems [15, 18]. Those in the NWG are recog-
nised as threatened and vulnerable ecosystems [19].

Plateau biodiversity is under pressure from demands placed by on its habitats by the rapidly
growing human population. Proximate threats, that impact habitat availability, falling into two
broad categories: localised threats such as illegal hunting, extraction of non-timber forest prod-
ucts (NTFPs), livestock grazing, and forest fires, and landscape-level threats such as mining,
road construction, hydro power projects, wind farms, large-scale agricultural intensification
including the creation of monoculture plantations and tourism [3, 20, 21]. Open-cast bauxite
mining is a significant current threat in the NWG [22, 23]. Current mine restoration policy
does not identify the importance of preserving the pre-existing habitat or its mix of microhabi-
tats [13].

The WG is home to 161 of India’s 419 amphibians in only 5% of its land area, making the
WG the most amphibian rich land area in India [24–26]. In the WG they are a highly diverse
group displaying exceptional levels of endemism (87%; [3, 24, 27]. Many are endemic with a
very localised distribution resulting from their Gondwanan vicariant origin, having speciated
�� ���� because of topographical isolation and diverse ecological pressures [24, 28–31]. The res-
olution of their taxonomy is improving but in common with much of the paleo tropics little
has been published on their ecology including their habitat requirements and the environmen-
tal factors regulating their distribution (but see: [25, 32–34].

Amphibian distribution is known to be highly dependent upon habitat features (see e.g.
[21, 35]) resulting in their populations being spatially determined by microhabitat availability.
In tropical regions the diversity of specialist micro-environments facilitates elevated levels of
species richness and endemism through heterogeneity in: seasonality or microclimate [36],
gradients in precipitation [37, 38], soil moisture [39, 40] and elevation [41, 42]. Evidence for
this in the WG comes from the high number of reproductive strategies with at least 40 different
reproductive strategies currently recognised in the region [43–48], each using different habitat
resources for mate advertising, mating, egg deposition, spawning, tadpole and neonate feeding.
In addition to their dependence on specific microhabitats the amphibians of the WG are
threatened by the fungal pathogen �����	
�	
�����
 ������������� [49]. To mitigate these
risks, networks of suitable sites with adequate connectivity are necessary [50].

There is a globally recognised shortfall in amphibian population and ecological data [51].
To address this the Amphibian Conservation Action Plan (ACAP) was devised by the Interna-
tional Union for the Conservation of Nature (IUCN) in 2005 to prioritise research directions
[51]. Two of the four key strategies of ACAP are to understand the causes of population declines
and changes in diversity [51]. To achieve this, baseline data are required on their ecological
requirements [52, 53]. Specifically, it is highlighted as essential to identify the key environmental
and habitat resources required by each taxon [54–56]. The IUCN recognise the importance of
preserving habitat to conserve species [57]. However, the IUCN do not adequately account for
habitat specificity in heterogeneous topography, resulting in the ranges of many species being
overstated [58]. At present it is almost impossible to assess the conservation status of the
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amphibians of the WG due to a serious deficiency in ecological data. It is likely WG amphibians
reflect the global pattern where the group is declining because of one or more stressors which
frequently work synergistically: climate change; habitat destruction; pollution; over-harvesting;

Fig 1. Map of study sites within the study area inset with location within India. Green triangles denote surveyed site
locations below the Western Ghats escarpment and blue circles sites above it. Some mine site locations are included to
illustrate the proximity of threat of mining. The biodiversity hotspot outline is derived data downloaded from ArcGIS,
Environmental Systems Research Institute, Redlands, California, USA.
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