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Vedretta Alta dell’Ortles

Vedretta Alta

Surface (2006): 105 ha
Maximum elevation: 3905 m
Minimum elevation: 3018 m
Average elevation: 3535 m
Exposure: NW
Average slope: 29°

Climatology
Precipitation (valley floor, 1900
m): 750 mm y-1

Annual air temperature (3850
m): -9°C
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δ18O ORTLES vs δ18O COLLE GNIFETTI

100-point moving average
Ortles δ18O: black line
CG2003 δ18O: red line

Ortles Colle
Gnifetti

Coordinates 46°30’ N
10° 32’ E

45°55’ N
7°52’ E

Elevation (m) 3859 4455

Mean annual
Temperature
(°C)

-8.9 -14

Accumulation
(mm we/a)

1070 454
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ORTLES – temperature reconstruction

Meteorlogical Stations Period Source Correction

Ortles reconstructed I 1864-2009 Sӓntis

(1864-1958)

Careser diga (1959-

2009)

• Lapse rate between Careser and Cima

Beltovo

• Linear regression between Sӓntis and

Careser

Ortles reconstructed II 2005-2013 Careser diga Lapse rate between Careser and Ortles AWS

Ortles AWS 2011-2014 Ortles AWS None
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Mt Ortles AWS daily temperature 2010-2014Ortles reconstructed annual temperature (1864-2009)
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ORTLES – temperature calibration

δ18O: blue line
Ortles reconstructed temperature (2005-2013): red line

ORTLES – temperature calibration

δ18O = 0.41T - 9.99
R² = 0.46
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Linear correlation between
reconstructed Ortles temperature
and δ18O

July 2005- June 2009

June 2008-June 2009: the
correlation increases and the
slope too

July 2005-July 2006: the
correlation significantly decreases
and the slope too

δ18O = 0.59T - 8.84
R² = 0.64
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δ18O = 0.11T - 12.40
R² = 0.27
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ORTLES – temperature calibration

δ18O = 0.29T - 12.65
R² = 0.56
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Linear correlation between
δ18O and reconstructed
Ortles temperature

1953-1965

Dating (monthly
resolution) in proximity
of the triutium absolute
age marker of 1963
This glacier portion is
cold and well preserved

Temperature
correlation

GRAND COMBIN
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Danta di Cadore,
ca. 1400 m s.l.m.

Coltrondo,
ca. 1800 m s.l.m.

Torbiera di Dres
ca. 1400 m s.l.m.

Lago Trebecchi
ca. 2700 m s.l.m.

Lago di Fosses
ca. 1800 m s.l.m.

Lago di Federa
ca. 1800 m s.l.m.

Lakes and peat sediments

Peat samples Lake sediment samples

Dating
Total C, N and C/N

n-alkanes identification and quantification
δD precipitation - δD bulk - δD n-alkanes
GDGT identification and quantification

Lakes and peat sediments
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Lipidic biomarker

n-alkanes, n-alkanes δD and GDGT

Hydrological evolution and quantitative estimates of hydrological variables such
as precipitation, relative humidity and temperature to better understand of
regional climatic changes and hydroclimatic variability

The analytical approach

n-alkanes
Extraction, Purification & Analyses

C17 - C19 algae

C23-C25
submerged aquatic
plants and Sphagnum

C25-C31 terrestrial
higher plants
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The analytical approach

Standard

Trebecchi
sample

Composition of long-chain n-
alkanes is affected by sources

(plants), environments of
formation and organic matter

diagenesis

long-chain n-alkanes indexes, such
as carbon number maximum

(Cmax), n-alkane average chain
length (ACL) and carbon preference

index (CPI)

source and evolution of organic
matter and palaeoenvironments

Biomarker lipidici - GDGT

Glycerol dialkyl glycerol tetraether (GDGT) lipids are bacteria
membrane-spanning lipids
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Biomarker lipidici - GDGT

Glycerol dialkyl glycerol tetraether (GDGT) lipids are membrane-
spanning lipids

Combination of CBT (Cyclisation of
Branched Tetraether) and the MBT
(Methylation of Branched Tetraether)
index correlates with mean annual
temperature

continental mean annual air
temperature

(MAT) can be quantitatively
reconstructed
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