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The Miage Glacier (Aosta Valley, Italy) is the most important debris-covered glacier in the Italian 
Alps. In the lower part of its tongue the debris cover is thick enough to allow colonisation of trees 
(mainly  European  larch),  shrubs  and  herbaceous  vegetation.  Supraglacial  trees  react  to  glacier 
pushing  and  to  vertical  movements  related  to  freezing  and  melting  processes  assuming 
characteristic shapes. Debris cover instability due to the ice sliding down-valley, to the transmission 
of kinematic waves and to glacio-karst phenomena, is recorded in the annual tree rings by trees 
moving down valley following the glacier movement. 
Fifty-two larches were sampled on the northern and southern lobes and three reference tree-ring 
chronologies  based  on  undisturbed  larches  growing  outside  the  glacier  were  constructed  for 
comparison with tree-ring data from supraglacial trees. In order to identify the temporal distribution 
of  the  growth  disturbances  (event  years,  pointer  years,  compression  wood  and  abrupt  growth 
changes) in  supraglacial trees, samples were visually analyzed by means of skeleton plots and  a 
time series analysis was performed on ring-width measurements. Different growth anomalies were 
located and dated. Also the yearly spatial distribution of the event years of the supraglacial trees 
was assessed for the period 1960-2003.
Tree distribution on the glacier surface show that areas characterised by more stable debris show a 
larger number of specimens, while the most unstable areas are not colonised, even if the debris 
thickness is similar.  The oldest sampled trees colonised the glacier surface just before 1960. The 
presence of very young trees near their upper limit of distribution can be related to the shallowness 
of the debris layer and to the higher instability of the supraglacial debris.
In  the  southern  lobe,  the  cambial  age  of  the  trees  tends  to  increase  down-valley,  even  if  the 
difference of altitude between the glacier front and the origin of the southern lobe is only about 200 
m. The results show a time lag between the concentration of indicators of surface movement: in the 
northern lobe they mainly occur in the period 1989-1993 (5 years), while in the southern lobe in the 
period 1984-1990 (7 years). Miage Glacier mass change due to the passage of a kinematic wave in 
this period is well documented. Substrate movements due to the tongue deformation cause tilting of 
trees and the consequent presence of growth disturbances. According to the dendrochronological 
results, the glacier kinematic wave could have reached firstly the southern lobe and few years later 
the northern lobe. The time lag and the time span suggest that the kinematic wave which crossed the 
glacier tongue in the 1980’s seems to have been slower and weaker on the northern lobe.
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