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Objectives 

Map the distribution of glacial cirques upon the Kamchatka 
Peninsula (NE Russia) 

Analyse cirque morphometry  
Better understand former glaciation 
Better understand regional palaeoclimate 

 Study area  
Approach 
Glacial history 
 Information from the cirque record 
 Link to palaeoclimate 
 

Outline 



Kamchatka Peninsula 
~1250 km long 
Max alt: 4750 m 
Volcanically-active 
~450 small glaciers  

 

Study area 



Remote sensing  
 Landsat  
ASTER GDEM 

 

 Measures 
 Length (L) 
Width (W) 
Alt range (H) 
Azimuth 
Altitude 

 

Approach 

H 

L W 



Cirque morphometry indicates: 
 Former glaciation better characterised as marginal 

Glacial history 

Braitseva et al. (1968) 

~40 ka 

 Periods of extensive glaciation 
Extensive glaciation 

Marginal glaciation 

n = 3520 



Evidence to suggest marginal 
glaciation 

 

Cirque shape, development and 
azimuth 



 L/W classification 
 (Damiani and Pannuzi, 1987) 

1. Shape 

28% 72% <1% 
L/W Erosion dominated by… Kamchatka  

>1.0 Valley Glaciers 28% 

0.5 – 1.0 Cirque-type glaciers 
(marginal) 

72% 

<0.5 Post-glacial processes <1% 

L W 



 Evidence for isometric development  

Size (m) [i.e. 3√LWH] 
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2. Development 

Isometric development 

Allometric development 

Development 
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 strongly biased towards N-directions  
 N                                     S 

3. Azimuth 



Marginal glaciation and 
palaeoclimate 

…aridity 



Pressure anomaly (LGM – present day) 

Palaeoclimatic inferences 

hPa 

[from Yanase and Abe-Ouchi, 2007] 



Evidence of aridity 

N                                   S 
 comparatively cloud-free conditions 
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 Cirques reflect former glaciation across much of the 

peninsula 

 

 Periods of extensive glaciation 

 

 Cirque characteristics suggest marginal glaciation with 

high ELAs (relative to topography) 

 

 Data suggest aridity and comparatively cloudless skies 

during former periods of glaciation 

 

 Likely driven by the Laurentide Ice Sheet 

Conclusions 
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