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Intro 
 
●  Water isotopes are excellent for paleoclimate reconstruction and are used extensively in 

Antarctica and Greenland. 
●  Water isotopes fractionate, resulting in different amounts of heavy/light isotopes depending 

on evaporation/deposition temperature (fig.1) (Dansgaard 1964, Gat, 1996). 
●  More depleted the snow is of O-18 isotopes (more negative δO-18 values), the colder the 

temperature it was precipitated. 
●  Using isotope and weather data collected on the Juneau Icefield, Alaska, USA (fig.2), we 

aim to see if water isotopes can be used for paleoclimate reconstruction in an area much 
warmer and wetter than Antarctica or Greenland. 

●  This is part of a larger survey by the Juneau Icefield Research Program that will incorporate 
many years of data in time to come. 

 
 

Methods 
 
 
 

Figure 2: Map of Juneau Icefield,Alaska, 
USA 

Sample collection: Juneau Icefield, Alaska, 
USA 
●  Dug snow pits across icefield down to annual 

layer, identified by a layer of dirty, densely-
packed snow, typically 2-4 meters below the 
surface (fig.3). 

●  Collected snow samples at 10 cm intervals by 
inserting clean, dry plastic tubes (fig.4) into the 
snow (fig.5) (Semnacher et.al) 

●  Collected two samples per depth.  
 

Data generation: University of Alaska, 
Anchorage 
●  Samples analyzed with Picarro Cavity Ring 

Down Spectrometer water isotope analyzer to 
derive O-18 water isotope concentration levels. 

Results 

Conclusions/Further Questions 
●  While rain affects isotopic values, we can still use isotopes to  compare relative annual 

temperatures on the Juneau Icefield. 
●  Does rainwater affect isotopic signatures enough to prevent us from getting quantifiable annual 

temperature readings on the Juneau Icefield? 
●  Would it be possible to correct isotopic data to remove the effect of rainwater on isotopic values? 

Results 
 
●  Isotopically enriched rain water saturates the pit face during 21-25 July 2016 rain event. This 

alters snow isotope properties (Figure 6).  
●  2014 samples more isotopically depleted than 2016 (Fig.7). 
●  Daily minimum and high temperatures generally lower in 2014 than 2016 at two places on the 

Icefield (Fig.8) 
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Figure 4: Test tubes used to collect 
samples (Photo: Ben Huff). 

Figure 6 Three isotope profiles taken over five days during a rain event.  

Figure 7. 2014 (blue) and 2016 (red) isotope measurements from the Juneau 
Icefield plotted against elevation with associated linear-regressions.  

Figure 8. Winter season (21 December – 20 March) daily high and low 
temperatures for two years at two locations on the Juneau Icefield, Camp 10 

and Camp 18.  

Figure 1: Diagram of the water 
isotopic fractionation process 

(Source:ETH Zurich Institute for 
Atmospheric and Climate 

Science) 

Figure 3: Typical snow pit on the 
Juneau Icefield (Photo: Evan 
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The 2017 JIRP isotope geochemistry 
group (Photo: Bradley Markle). 

Figure 5: Collecting samples on the 
Juneau Icefield (Photo: Ben Huff). 


