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� Samples were collected across three transects (C-25, Matthes-Llewellyn, and Taku) covering approximately 58 km on the 
Taku, Matthes, and Llewellyn glaciers on the JI. In recent years, the latter two glaciers have undergone rapid recession. Each 
transect was measured over a span of two to three days. 
� For each sample, GPS data (location and elevation) was collected and weather conditions and presence of ice lenses was 

recorded. Two snow surface samples were collected at 20 depth at 1 km intervals on each transect.  

� The δ18O value is a ratio of heavy (18O) and light (16O) oxygen isotopes in a sample.  
� Snow samples were melted within a day of collection and stored in plastic sample bottles and sent to University of Alaska 

Anchorage (UAA) for analysis of δ18O and δD on a mass spectrometer within one month of collection.  
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In this study, we present a spatial-temporal survey of 
isotopic variability in surface snow on the Juneau Icefield 
(JI) in Southeast Alaska through the Juneau Icefield 
Research Program during Summer 2016. Water isotopes 
can be used as tracers of climate and coastal weather 
variability (Johnsen et al., 2001). Our measurements 
span three glaciers across a range of 
elevations (972 m – 2083 m). Results 
were compared to samples collected 
in previous years. During 2016, snow  
on the JI showed a general trend of  
δ18O depletion with increasing  
elevation. These data provide information about storm 
tracks and patterns of snow accumulation on the JI and 
provide context for hydrological studies looking at water 
isotopes from runoff from the JI. 
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� The area of the Juneau Icefield (JI) is 3700 km2, the 
Taku Glacier is almost a 4th of this at 60 km long with an 
area of 735 km2. 
� Glaciers located in coastal climates in the Gulf of Alaska 

are experiencing the highest rate of mass loss on Earth, 
approximately 50 Gt/yr (Zieman et al., 2016). 
� The JI runs parallel to the coast, resulting in high 

precipitation on the Western side and a drier climate on 
the Eastern side. 
� δ18O and δD concentrations in glacial snow samples 

can be used to determine how coastal precipitation 
moves across the JI. Precipitation is known to undergo 
isotopic fractionation based on physical characteristics 
such as elevation, altitude, and distance from ocean 
(Fig. 1). 

 
 
        

  
 
 
� The objective of this project was to evaluate the 

distribution of stable water isotopes in snow across the 
JI and explore physical characteristics such as elevation 
that influence their variability.  
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During 2016, high resolution samples along three 
transects on the JI did not show strong spatial trends in 
isotope depletion (Figures 2 & 3). In previous years, 
there appeared to be stronger gradients in �18O and 
�D depletion across the icefield, however previous 
samples were collected at much lower spatial 
resolution and thus likely reflected broad patterns 
rather than the fine scale heterogeneity in snow 
isotopes evident in our samples. 
Snow isotopic values for �18O along the Taku glacier 
transect showed depletion with increasing elevation on 
the JI (Figs 4 & 5). Elevation explained 33% of the 
variation in �D and 16% of the variation in 18O. These 
findings are similar to those of previous empirical 
studies on the Juneau Icefield or in similar landscapes 
(Amaral et al., 2014; Fellman et al., 2015; Dietermann 
and Weiler, 2013). The C-25 transect sample values 
showed little to no linear relationship with elevation 
compared to the Matthes-Llewellyn and Taku transects. 
This may be caused by local orographic precipitation 
effects or because the transect covered a shorter 
extent. Further sampling would likely resolve this 
discrepancy.  

The Pacific Ocean directly west of the Juneau Icefield 
is the main source of water vapor for precipitation 
events on the JI. In addition to elevation, there are a 
number of factors that likely influence the isotopic 
properties of snow on the JI including: distance from 
the coast, temperature, and post-depositional 
metamorphism. Metamorphism could be a particularly 
important control on isotopic values given that the 
transects were sampled at different periods during the 
summer and thus snow samples likely experienced 
different amounts of seasonal melt (Kendall and 
McDonnell, 2012). 

Our data fall below the Global Meteoric Water Line 
(GMWL) due to the effects of kinetic fractionation, 
either at the moisture source or during transport (Fig. 
6). The GMWL comes from the averaged relationship 
between �18O and �D, (�D= 8*�18O + 10) derived 
from the isotope ratios of water all over the world. As 
stated before, evaporation may also have had impacted 
the ratio of isotopes after deposition. However, this 
seems unlikely be an important effect on the Juneau 
Icefield because the air moves in an easterly direction 
carrying lots of water as it comes off the Pacific Ocean 
(Amaral et al., 2014). 

Collecting samples along the Juneau Icefield. 

Discussion 

Figure 6. �D v �18O from the Taku glacier and C-25 
transect plotted along the GMWL, represented by the 
black dashed line   

  

Figure 4. �18O on the y-axis and elevation on 
the x-axis on the Taku glacier.   

Figure 5. deuterium (�D) on the y-axis and 
elevation on the x-axis on the Taku glacier.  

Figure 3. Spatial distribution of δ18O across the Juneau Icefield 
from summer 2016.  
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Figure 2. Spatial distribution of δD across the Juneau Icefield from 
summer 2016. 
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Figure 1. Isotopic Fractionation through Precipitation (Source: 
Zurich Institute for Atmospheric and Climate Science) 
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