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Geosynclines and Kober's Geosynclinal Theory of Mountain 

Building 

Geosynclines and Kober's Geosynclinal Theory of Mountain Building is vital. It bridges the 

gap between early classical contraction-based geomorphic thoughts and modern plate tectonics. 

A geosyncline is a long, narrow, relatively shallow, continuously sinking water body 

(depression) in the Earth’s crust that accumulates massive thicknesses of sedimentary deposits 

derived from surrounding landmasses. 

Developed originally by American geologists James Hall and James Dana in the mid-19th 

century, the concept was popularized to explain the massive sediment piles found in folded 

mountain ranges. 
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Key Characteristics  

 Depression: It is a mobile, water-filled basin flanking stable continental blocks. 

 Sedimentation and Subsidence: There is a dynamic equilibrium between sedimentation and 

sinking. As sediments are dumped into the basin, their immense weight causes the floor of the 

geosyncline to sink (subsidence), allowing further sedimentation. 

 Cradle of Mountains: Geosynclines are universally regarded as the geological "cradles" of all 

major fold mountains. 

Kober's Geosynclinal Theory of Mountain Building 

Austrian geologist Leopold Kober (1921) formulated a highly systematic, contraction-based 

theory of mountain building known as the "Orogen Theory." 

Basic Premise 

Kober’s theory is based on the Thermal Contraction Theory of the Earth. He argued that as the 

Earth cooled, it contracted. This contraction generated immense horizontal compressional 

forces, causing stable continental blocks to move toward each other, squeezing the sediments in 

the intervening geosynclines into folded mountains. 

Stages of Mountain Building (Orogeny) according to Kober 

Stage I: Lithogenesis (Sedimentation & 

Subsidence) 

 The process begins with the creation of an 

Orogen (geosyncline) between two stable 

Kratogens (forelands). 

 Rivers from the flanking kratogens erode the land 

and deposit massive loads of sediments into the 

geosyncline. 

 The weight of this deposition triggers continuous, 

slow crustal subsidence of the geosynclinal bed. 

Stage II: Orogenesis (Active Folding) 

 As the Earth cools and contracts, the two flanking 

Kratogens begin to push horizontally toward one 

another. 

 This lateral compression squeezes the soft, thick 

sediments lying in the geosyncline. 
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 The intense pressure folds the sediments at the margins first, creating two parallel mountain 

chains (Randketten) on both sides. 

 The Median Mass: If the compressive force is moderate, the central portion of the geosyncline 

remains largely unaffected and flat, pushed upward as a high plateau (Zwischengebirge). If the 

force is extreme, the entire geosyncline is folded, leaving no median mass. 

Stage III: Gliptogenesis (Erosion and Uplift) 

 Once folding stops, the area undergoes a phase of vertical, isostatic uplift. 

 Exogenic forces (wind, water, glaciers) immediately begin weathering and eroding the newly 

elevated mountain ranges, shaping the final geomorphic relief. 

Kober's Explanation of Major Mountain Ranges 

Kober successfully applied his theory to explain the structural layout of several major mountain 

chains across the globe: 

The Himalayan System 

 The Geosyncline: Tethys Sea. 

 Flanking Kratogens: Angaraland (Siberian Shield) in the north and Gondwanaland (Indian 

Peninsula) in the south. 

 The Resulting Structure: Kunlun Shan formed as the Northern Marginal Range (Randketten). 

The Himalayas formed as the Southern Marginal Range (Randketten). The Tibetan Plateau 

remains preserved in the middle as the un-deformed Median Mass (Zwischengebirge). 

The Alpine System 

 The Marginal Ranges: The Pyrenees/Alps to the north and the Atlas Mountains to the south. 

 The Median Mass: The Mediterranean Sea basin itself acts as a submerged Median Mass. 

 Other European Examples: The Hungarian Basin (Pannonian Plain) represents a median mass 

enclosed by the Carpathians and the Dinaric Alps. 

Critical Evaluation of Kober's Theory 

While Kober's model was a brilliant attempt to systematize mountain building, it has significant 

limitations when viewed through the lens of modern geophysics: 

Merits 

 It gave a highly systematic, step-by-step description of mountain evolution. 

 The concept of the Median Mass (Zwischengebirge) remains highly relevant today to explain 

plateaus like Tibet, Anatolia, and the Altiplano. 

 It successfully explained the bilateral symmetry observed in several mountain chains. 
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Demerits (The Critique) 

 Obsolete Contraction Premise: The concept of Earth cooling and contracting as the primary 

source of horizontal force has been completely disproven by radioactive heating models and 

modern thermodynamics. 

 Direction of Force: Kober assumed both forelands move simultaneously toward each other. 

Plate tectonics shows that typically one plate subducts actively while the other remains relatively 

passive. 

 Inability to Explain West-East Mountains: While Kober explained the latitudinal Tethyan 

system (Himalayas, Alps) well, his contraction model struggled to account for the massive 

longitudinal, meridian-running Western Cordillera (Andes and Rockies) of the Americas. 

 Scale of Displacement: The lateral forces generated by contraction are far too weak to account 

for the massive, hundreds-of-kilometers of horizontal displacement (nappe structures) observed 

in the Alps. 

Conclusion  

Leopold Kober's Geosynclinal Theory holds immense historical significance. It shifted the 

geological paradigm from vertical "uplift" models to horizontal "compressional" models. While 

modern Plate Tectonics has replaced Kober's contraction force with mantle convection 

currents and subduction dynamics, his structural vocabulary—especially geosynclines, 

forelands, and median masses—is still frequently utilized by modern geomorphologists to 

describe the geometry of mountain systems. 
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