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Karst Landforms develop in regions dominated by soluble carbonate rocks such as limestone, dolomite, and
gypsum. These landscapes evolve primarily through chemical weathering caused by slightly acidic rainwater
dissolving calcium carbonate over long geological periods. The result is a terrain marked by underground drainage,
limited surface rivers, and distinctive surface and subsurface features. Karst regions occupy significant portions of
Earth’s land surface and play a crucial role in groundwater storage, cave systems, and mineral deposition, making

them geomorphologically and hydrologically important.

Karst Landforms

Karst Landforms refer to a unique geomorphic system shaped by rock dissolution, underground water movement,
and structural weaknesses in carbonate rocks. These landforms are best developed in dense, thinly bedded, and
fractured limestone where groundwater flow is concentrated along joints. Karst landscapes are globally distributed
and support extensive cave networks, sinkholes, underground rivers, and springs. Their evolution depends on rock

type, rainfall intensity, relief, and water table depth, creating highly specialized surface and subsurface morphology.
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Also Read: Landforms of the Earth

Karst Landforms Features

Karst Landforms display distinctive surface and underground characteristics shaped by chemical erosion and

subterranean drainage dominance.

e Bleak Surface Landscape: Thin soils and exposed limestone produce barren, rocky terrain.

Absence of Surface Rivers: Most rainfall infiltrates underground through joints and fissures.

e Dry Valleys: Former river valleys remain dry due to subsurface water diversion.

e Underground Streams: Water flows through widened fractures forming subterranean channels.
e Springs and Resurgences: Groundwater reappears where limestone meets impermeable rock.
¢ Well Jointed Limestone: Closely spaced fractures accelerate dissolution processes.

e Low Water Table Dependency: Deep water tables enhance downward percolation efficiency.

e High Rock Porosity: Enlarged solution cavities increase subsurface void development.

Karst Landforms Formation

Karst Landforms form through chemical dissolution of carbonate rocks driven by acidic groundwater circulation over

extended geological time.

e Carbonic Acid Formation: Rainwater absorbs atmospheric and soil carbon dioxide.

Calcium Carbonate Dissolution: Weak carbonic acid dissolves limestone progressively.

Joint Enlargement: Rock fractures widen into channels and conduits.
e Subsurface Drainage Development: Water bypasses surface routes into underground systemes.
e Cave Initiation: Continuous dissolution enlarges passages into caves and caverns.

e Collapse Processes: Roof failure creates sinkholes and surface depressions.

Low Chalk Development: Chalk limits karst due to uniform porosity, not fractures.

Rainfall Control: Moderate to heavy rainfall accelerates dissolution rates.

Also Read: Fluvial Landforms

Erosional Karst Landforms

Erosional Karst Landforms form primarily due to solution and collapse mechanisms.

e Swallow Holes: Surface streams disappear into limestone openings.
e Lapies: Small ridges created by differential limestone dissolution.

e Limestone Pavements: Flattened rock surfaces dissected by grikes.
e Pinnacles: Sharp vertical rock blades formed by intense corrosion.
e Bogas: Open fissures draining surface water underground.

e Fensters: Collapsed roofs exposing subterranean watercourses.

e Pools: Surface openings collecting water over insoluble layers.

e Blind Valleys: Valleys ending at underground water entry points.
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Depositional Karst Landforms

Depositional Karst Landforms develop through mineral precipitation from carbonate rich water.

e Speleothems: Mineral deposits formed inside limestone caves.

Stalactites: Downward growing calcium carbonate formations.

Stalagmites: Upward growing deposits formed from dripping water.
e Pillars: Vertical columns formed by fused stalactites and stalagmites.
e Helictites: Irregular, sideways growing stalactitic forms.

e Curtains: Draped limestone sheets hanging from cave ceilings.

e Tufa: Soft limestone deposited from ambient temperature water.

e Travertine: Dense carbonate deposits from springs and rivers.

e Terra Rossa: Iron rich residual soil with reddish coloration.

Karst Landforms Types

Karst Landforms include a wide range of erosional and depositional features formed at surface and subsurface

levels.

e Grikes: Deepened solution cracks separating limestone blocks.

e Clints: Rectangular limestone slabs between grikes.

e Sinkholes: Circular depressions formed by surface collapse or dissolution.

e Dolines: Enlarged sinkholes created by coalescence of swallow holes.

e Uvalas: Complex depressions formed by merging multiple dolines.

e Poljes: Large flat plains reaching up to 400 square kilometres.

¢ Blind Valleys: Valleys ending abruptly where streams sink underground.

e Karst Windows: Collapsed cave roofs exposing underground streams.

e Caves and Caverns: Underground chambers formed by sustained water erosion.

e Karst Lakes: Water bodies formed by collapsed subterranean cavities.

Karst Landforms Significance

Karst Landforms hold geological, hydrological, ecological, and economic importance at local and global scales.

e Freshwater Storage: Karst aquifers supply nearly 25 percent of global drinking water.

e Mineral Resources: Limestone supports cement, construction, and chemical industries.

e Petroleum Reservoirs: Nearly 50 percent of hydrocarbons occur in carbonate formations.
e Biodiversity Hotspots: Unique cave and surface ecosystems support endemic species.

e Archaeological Records: Caves preserve prehistoric human and faunal remains.

e Tourism Potential: Karst caves attract geotourism and scientific exploration.

e Agricultural Constraints: Thin soils limit farming but support pasture grasses.

e Hazard Sensitivity: Sinkhole collapse poses serious infrastructure risks.
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Also Read: Glacial Landforms

Karst Landforms Distribution

Karst Landforms occur worldwide in regions dominated by extensive carbonate rock exposures.

e France: The Causses Plateau exhibits classic limestone karst morphology.
e China: Guangxi and Yunnan host UNESCO listed South China Karst.

e United States: Kentucky and Florida show sinkhole dense karst plains.

e Mexico: Yucatdn Peninsula features cenotes and underground rivers.

e Slovenia: Dinaric Alps present textbook karst terrain.

e Australia: Nullarbor Plain forms the world’s largest limestone karst.

e Ireland: Burren region shows exposed limestone pavements.

e Vietnam: Ha Long Bay displays tropical tower karst.

Karst Landforms in India

India hosts significant karst features across multiple physiographic regions.

Vindhya Range: Extensive limestone plateaus support sinkholes and caves.
e Himalayas: Karst occurs in carbonate belts of Kashmir and Himachal.

e Bastar Plateau: Limestone caves dominate Chhattisgarh’s karst terrain.

e Pachmarhi: Karst processes shape cave and spring systems.

e Gupt Godavari Cave: Limestone cave system in Andhra Pradesh.

e Visakhapatnam Coast: Coastal karst influenced by marine processes.

e Borra Caves: East Coast limestone caves in Ananthagiri Hills.

e Araku Valley: Underground streams sculpt karst cave networks.

Human Activities in Karst Regions

Human interaction with Karst Landforms is shaped by geological constraints and resource potential.

e Limited Agriculture: Thin soils restrict crop productivity.

e Pastoral Use: Limestone supports poor grasslands for grazing.

e Mining Activity: Limestone quarrying supplies cement industries.

e Water Vulnerability: Rapid groundwater flow increases pollution risks.
e Settlement Hazards: Sinkhole collapse threatens infrastructure.

e Tourism Development: Cave systems attract eco tourism revenue.

e Biodiversity Conservation: Karst forests preserve rare plant species.

e Urban Challenges: Septic leakage contaminates karst aquifers.
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