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The Western Ghats, specifically the segment residing within the state of Maharashtra known as the Sahyadri
range, represents one of the most ecologically significant regions on the planet. Recognized as one of the first 18
globally identified biodiversity-rich hotspots, this mountain range is a critical repository of biological wealth, carbon
sequestration, and hydrological stability for the Indian peninsula. Geologically, the Western Ghats are estimated to
be older than the Himalayas, originating from the break-up of the Gondwana supercontinent approximately 150
million years ago. In Maharashtra, the Sahyadri range spans roughly 440 kilometers, characterized by its unique
basaltic topography, seasonal cloud forests, and high levels of endemism.

This technical analysis explores the complex interactions between the geological framework of the Sahyadri, the
staggering variety of flora and fauna—including a documented 783 tree species in Maharashtra alone—and the
conservation frameworks required to protect this fragile ecosystem. By examining recent studies and legislative
efforts, such as the establishment of Biodiversity Heritage Sites (BHS), this article provides a detailed roadmap
for understanding and managing this UNESCO World Heritage site.

1. Geological and Climatic Framework of the Sahyadri

The Maharashtra portion of the Western Ghats is distinct from its southern counterparts due to its geological
composition. While the southern Ghats (Karnataka and Kerala) consist largely of ancient metamorphic rocks, the
Sahyadri is dominated by the Deccan Traps—vast layers of basaltic lava flows that occurred during the late
Cretaceous period.

1.1 Topographical Stratification

The topography of the Sahyadri is defined by a stepped profile, often referred to as "trappean” topography. This
results in wide plateaus at high elevations, locally known as Sada. These plateaus are ecological islands that host
specialized vegetation adapted to extreme ephemeral conditions—from scorching dry summers to intense
monsoon deluges. The average elevation ranges from 600 to 1,600 meters, with Kalsubai Peak being the highest
point at 1,646 meters.

1.2 The Orographic Effect and Precipitation Patterns

The Sahyadri acts as a massive barrier to the southwest monsoon winds. This orographic lift results in heavy
rainfall on the windward (western) side, often exceeding 5,000 mm annually in areas like Mahabaleshwar and
Tamhini Ghat. Conversely, the leeward (eastern) side falls into a significant rain shadow, creating a sharp gradient
from evergreen forests to dry deciduous scrubland over a distance of just 50 to 80 kilometers.

2. Floral Diversity: The 783 Tree Species Benchmark

A recent comprehensive study highlighted by the Hindustan Times notes that Maharashtra is home to 783 tree
species. This figure is not merely a count but an indicator of the complex forest types present in the region. The
floral composition is governed by the Altitudinal Zonation Model, where species distribution changes predictably
with elevation and rainfall.



2.1 Forest Classification Matrix

The following table outlines the primary forest types found within the Maharashtra Western Ghats and their
dominant species characteristics:



Forest Type

Tropical Semi-Evergreen

Tropical Moist Deciduous

Elevation Range

400m - 800m

200m - 600m

Dominant Tree Species

Artocarpus hirsutus,
Hopea ponga

Tectona grandis (Teak),
Terminalia tomentosa

Canopy Characteristics

Dense, multi-layered,
partially deciduous

Deciduous during the dry
season, high timber value

Short-statured trees, moss-
covered branches

Above 1000m Memecylon umbellatum,

Syzygium cumini

Montane Subtropical

800m - 1200m Herbaceous species

(Utricularia, Eriocaulon)

Open, stunted woody
vegetation in crevices

Lateritic Plateaus (Sada)

2.2 Endemism and Rare Species

Endemism in the Sahyadri is exceptionally high. Approximately 30% of the plant species found here are endemic to
the Western Ghats. In Maharashtra, the Amboli Ghat and Mahabaleshwar-Panchgani regions are vital centers of
endemism. Technical surveys have identified species like Abutilon ranadei and Eria dalzelliwhich are restricted to
very specific micro-habitats within the state.

3. Faunal Biodiversity: A Technical Overview

The Western Ghats of Maharashtra serve as a crucial corridor for megafauna and a primary habitat for specialized
microfauna. The region provides a contiguous landscape for the dispersal of tigers (Panthera tigris) from the
Sahyadri Tiger Reserve toward the southern complexes of Karnataka.

3.1 Mammalian Distribution

The flagship species for the Maharashtra Ghats is the Indian Giant Squirrel (Ratufa indica elphinstonei), locally
known as 'Shekru.' Its presence is a bio-indicator of a healthy, closed-canopy forest. Other significant mammals
include the Leopard, Gaur (Indian Bison), and the elusive Slender Loris in the southern stretches of the state.

3.2 Herpetofauna and Avian Diversity

The monsoon transforms the Sahyadri into a haven for amphibians. Species such as the Malabar Gliding Frog

and the Purple Frog(discovered more recently in certain pockets) highlight the evolutionary antiquity of the range.
Avian diversity is equally robust, with over 400 species recorded, including the Great Indian Hornbill and several
species of raptors that utilize the thermals generated by the steep escarpments.

4. Conservation Frameworks and Legislative Protections

Protecting the Western Ghats requires a multi-tiered approach involving local, state, and international frameworks.
The tension between developmental needs and ecological preservation has led to several landmark reports and
designations.

4.1 The Gadgil vs. Kasturirangan Reports

The conservation of the Western Ghats has been a subject of intense policy debate. Two primary committees have
shaped the current regulatory landscape:

e Madhav Gadgil Committee (WGEEP): Recommended that the entire Western Ghats be designated as an
Ecologically Sensitive Area (ESA), divided into three zones of varying sensitivity. It suggested a bottom-up



approach with significant power given to local Gram Sabhas.

» Kasturirangan Committee (HLWG): Proposed a more moderate approach, designating only about 37% of the
Western Ghats as ESA. It focused on protecting "natural landscapes" while allowing development in "cultural
landscapes" (human-dominated areas).

4.2 Biodiversity Heritage Sites (BHS)

Under the Biological Diversity Act of 2002, the Maharashtra government has the authority to notify areas of
biodiversity importance as Biodiversity Heritage Sites. These sites are unique ecosystems that may contain high
endemism, rare/threatened species, or significant evolutionary history. Examples in Maharashtra include the
Ganeshkhind Garden and certain sacred groves (Devrais) which have been protected by local communities for
centuries through traditional ecological knowledge.

5.Technical Comparison: Northern vs. Southern Western Ghats

To understand the Sahyadri's unique role, it is essential to compare it with the southern segments of the Western
Ghats. The following table provides a technical side-by-side evaluation:



Feature Northern WG (Maharashtra) Southern WG (Kerala/Tamil Nadu)

Rock Type Basalt (Deccan Traps) Charckonites and Gneiss

Discontinuity Highly dissected by rivers More continuous, higher peaks

Vegetation Type More Deciduous/Semi-Evergreen Denser Tropical Evergreen/Shola

Endemism Density High (Plateau specialized) Very High (Tree/Amphibian
specialized)

Human Interaction High (Tourism/Agriculture) Moderate to High (Plantations)

6. Practical Implementation: Field Survey Methodologies

For environmental consultants and researchers, conducting biodiversity assessments in the Sahyadri requires
specific technical protocols. The rugged terrain and seasonal variability necessitate a rigorous scientific approach.

6.1 Quadrat Sampling for Tree Diversity

To verify the 783 tree species metric in a specific plot, researchers employ Quadrat Sampling. A standard 100m x
100m (1 hectare) plot is established. Within this, all trees with a Girth at Breast Height (GBH) of more than 30 cm
are tagged, identified, and measured. This data allows for the calculation of the Importance Value Index (IVI):

IVI = Relative Density + Relative Frequency + Relative Dominance

6.2 Line Transects for Faunal Estimation

For mammalian and avian surveys, Line Transect Sampling is used. Researchers walk a pre-determined path of
2-5 km at a constant speed, recording sightings and distances. This data is then processed using software like
DISTANCE to estimate population densities across the Sahyadri landscape.

6.3 Remote Sensing and GIS Integration

Modern conservation relies heavily on Geographic Information Systems (GIS) and satellite imagery (e.g.,
Sentinel-2 or Landsat 8). These tools are used to monitor Normalized Difference Vegetation Index (NDVI), which
tracks changes in forest health and canopy cover over time, providing early warnings for deforestation or forest
degradation.

7.Threats and Mitigation: A Strategic Approach

The Sahyadri faces unprecedented pressure from anthropogenic factors. Identifying these failure modes in the
ecosystem is the first step toward technical mitigation.

7.1 Linear Infrastructure Fragmentation

The construction of highways and railways through the Ghats creates barriers to wildlife movement. Mitigation:
Implementation of eco-ducts (wildlife overpasses and underpasses) based on telemetry data showing frequent
crossing points for animals like Leopards and Gaur.

7.2 Invasive Species Proliferation

Invasive flora like Lantana camara and Chromolaena odorata are choking native undergrowth, particularly in the



moist deciduous zones. Mitigation:Integrated Weed Management (IWM) protocols that combine manual uprooting
with the restoration of native grass species to prevent re-infestation.

7.3 Climate Change and Phenological Shifts

Rising temperatures are causing shifts in the flowering and fruiting cycles of trees (phenology). This can lead to a
mismatch between food availability and the breeding seasons of pollinators and herbivores. Mitigation:

Establishing long-term ecological monitoring plots (LTEMP) to collect data on climate-resilient species for future
reforestation programs.

8.The Role of Sacred Groves (Devrais) in Conservation

A unique feature of the Maharashtra Western Ghats is the presence of Sacred Groves. These are patches of
climax vegetation protected by local communities due to religious beliefs. Technically, these groves serve as
Refugia—habitats that allow species to persist through periods of environmental stress.

¢ Genetic Banks: Sacred groves often contain mother trees that provide seeds for the natural regeneration of
surrounding degraded forests.

¢ Hydrological Regulation: Many groves are located at the source of perennial springs, maintaining local water
tables even during the dry season.

¢ Soil Conservation: The undisturbed leaf litter and root systems in Devrais prevent soil erosion on steep
Sahyadri slopes.

9. Case Study: The Kas Plateau (Patharpunj)

The Kas Plateau, a UNESCO World Heritage site near Satara, serves as a primary case study for the management
of ephemeral flush vegetation. The plateau is famous for its mass flowering of Impatiens and Topli Karvi (
Strobilanthes callosa).

The Challenge

The site experienced massive soil compaction and trampling due to unregulated tourism, threatening the delicate
tubers of endemic lilies and orchids.

The Solution

The Maharashtra Forest Department implemented a carrying-capacity-based entry system, fenced sensitive zones,
and involved the local Joint Forest Management Committee (JFMC) in revenue sharing. This technical
management of human-environment interaction has led to a measurable recovery of the wildflower density.

Synthesizing the Future of the Sahyadri

The Western Ghats of Maharashtra are more than just a mountain range; they are a complex, living machine that
regulates the climate and supports the livelihoods of millions. The documentation of 783 tree species is a testament
to the region's resilience, but it also serves as a reminder of what stands to be lost. As we move further into the

21st century, the integration of traditional knowledge (like the Devrais) with advanced conservation technology (like
GIS and genetic sequencing) will be paramount.

The shift toward designating more Biodiversity Heritage Sites and the strict enforcement of Ecologically Sensitive
Areas are not merely regulatory hurdles but essential investments in the state’s ecological capital. By prioritizing

the connectivity of wildlife corridors and the preservation of the unique Sadaplateaus, Maharashtra can ensure that
the Sahyadri continues to function as a biological powerhouse for generations to come. The future of these ancient



mountains depends on a science-based, collaborative approach that recognizes the intrinsic value of every
species, from the smallest orchid on a basaltic cliff to the Indian Giant Squirrel in the high canopy.
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