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1 ICE CORES ACTIVITIES AND FINDINGS 
 

1.1 Summary 
 
Further analysis of the ice core #2 confirms that the deepest sections of these ice cores conserve 
distinguishable seasonal variations (in stable isotopes, dust and major ions), which can be 
absolutely dated thanks to the detection of the 1963 radioactivity peak (originating from nuclear 
fallout) at 41 m depth. From this we can calculate an average accumulation rate of only ~ 850 mm 
of water equivalent per year over the last ~50 years. Alto dell’Ortles may represent the only low 
snow accumulation glacier in the Alps where both winter and summer layers can be clearly 
identified. Preliminary application of a conventional flow model and annual layer counting suggest 
that these high altitude ice core archives span ~400 years. However the 14C analysis of a larch 
needle discovered at 74 m of depth and dated 652 BC indicates that the basal ice could be much 
older than predicted. 
 
 
1.2 Stratigraphic information 

 
 
Figure 1: From left to right: 1) borehole #3 temperatures, recorded 1.5 months after the end of the 
drilling operations; 2) ice core #2 density profile; 3) red index based on 4) virtual image of core #1 
between 3 and 70 m of depth (obtained from a 360-degrees continuum imaging scan of the 
borehole) displaying thinning of horizontal ice layers near bedrock  
 
We have extracted from a continuum imaging scan of core #2 the red band digital value that show a 
slight offset at 30 m depth (Fig. 1) either due to the transition from firn to ice or, more likely, from 
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the part of the borehole filled with air to the one filled with water. At around 63 m of depth a sharp 
transition can be observed in the red band indicating a major change in the physical properties of 
the ice (Fig. 1). 
 
1.3 Ice cores analysis 

 
Figure 2:On the left: data on beta emissions (red bars) and tritium (blue triangles) determined in 
70 cm sections of the Ortles core #2. On the right chemical and physical analysis of the cold ice 
layers comprised between 39-44 m and 58-62 m of depth. 
 
Additional analysis presented in Fig. 2 indicates that deep ice (between 58 and 62 m) conserve 
seasonal variations. 

 
 

Figure 3: Comparison of the stable isotope values determined in the 10 m 2009 shallow core and 
from deeper measurements in the Ortles core #2. 
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•  ClimaEc%signal%preserved%%
•  ConvenEonal%flow%model %~400yr%
•  Annual%layer%counEng % %360%a%390%yr%

•  Basal%ice%(cal%14C)% % %650%±%165%BC%
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1.4 Preliminary Dating 
 

Preliminary application of a conventional flow model constrained by the 1963 radioactive 
peak at 41 m depth (and thus by a snow accumulation rate of 850 mm w.e. y-1) suggests that the 
high altitude records contained in the Ortles ice cores span ~ 400 years (Fig. 6). Preliminary stable 
isotope analyses in three other 70 cm long ice sections at 53, 60 and 65.5 m depth suggest thinning 
of the annual layers indicated by 4, 9 and 14 possible annual oscillations per meter of core, 
respectively. When extrapolated along the entire ice core profile down to 75 m, this suggests an ice 
bottom age of ~ 400 years, providing independent empirical support to the preliminary projection of 
the flow model.  However, the 14C analysis of a larch needle (Fig. 6) discovered at 74 m of depth 
and dated 652 ± 166 BC indicates that the basal ice could be much older than predicted. 

 
 

 
 

Figure 6: On the left, the preliminary projection of the time scale based on a simple age flow model 
constrained by the 1963 AD radioactive layer. On the right, a larch needle (length 8.5 mm, mass 11 
mg) recovered at 74 m depth that was14C dated 652 ± 166 BC. 

 
 
We note that Alto dell’Ortles has the potential to offer one of the oldest ice core records in the 
European Alps and seemingly the only low-accumulation alpine drilling site where both winter and 
summer layers can be clearly identified. Detection of this contrasting seasonal fallout may help to 
distinguish local sources, which impact the summer layers, from the continental ones impacting the 
winter layers back to ~200 years before present, when annual layers can still be distinguished. 
 
 
 
  

Indagini+in+corso+

•  Processing%of%core%A%
•  ConEnuous%flow%analysis%core%%

!  ConducEbility%
!  Trace%elements%(ICPaMS)%
!  Dust%(abakus)%
!  Black%carbon%(SP2)%
!  Discrete%samples%

•  Pollen%analysis%(Univ.%Innsbruck)%

•  Matching%δ18O%signal%in%core%A%and%core%C%
•  A+empt%of%δ18O%calibraEon%
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Datazione+

•  Cal%14C% %13,200%yr%BP%
•  Piave%glacier%retreat%dynamics%
•  Holocene% and% last% part% of% the%

Lateglacial%%

Stra$grafia+ed+ombrotrofia+

Ombrotrophic 
conditions 
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Calibrazione+XRF%scanner+/+ICP%MS+

Metalli+pesan$+e+aRvità+mineraria+
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Torbiere+del+Bellunese:+lavori+in+corso+

•  Pollen%analysis%in%Danta%core%
•  Processing% and% analysis% of% Coltrondo% core%

(1810m%a.s.l.)%

!  Bulk%density,%ash%
!  Pore%water%chemistry%

!  Trace%and%rare%earth%elements%
!  Pollen%and%charcoal%

•  Stable%isotopes%%
!  Bulk%samples%

!  Pollen%/%diatoms%
!  Lipids%
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La+carota+del+Colle+GnifeR,+M.+Rosa+

!  ItalianaSwiss%border%
!  GPS%45°55’50.4’’N,%07°52’33.5’’E%
!  4455%m%a.s.l.%

!  Borehole%T%between%a14.0%to%a12.5°C%
!  Low%accumulaEon%(0.32%m%w.eq./y)%

!  Mainly%summer%snow%%
!  Close%a%off%35.5%m%

Colle+GnifeR:+datazione+
+
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Colle+GnifeR:+ricostruzione+clima$ca+
+

Colle+GnifeR:+deposizioni+di+PAHs+
+
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Colle+GnifeR:+deposizioni+di+Pu+
+

Colle+GnifeR:+deposizioni+di+U+
+
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