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JIRP Research Project: Isotope Geochemistry 
 

Overview: Water plays a critical role in Earth’s climate system, geologic processes, and life. 
Several different isotopes of hydrogen and oxygen, the atoms that make up water, exist in 
nature. As water moves through the hydrosphere, the relative amounts of different isotopes 
change, reflecting influence of the environmental conditions the water experiences. Water 
isotopes record important information about modern environmental systems and they allow 
us to learn about Earth’s past.  For example, the water isotopes of layers of ice trapped in 
polar glaciers, record hundreds of thousands of years of Earth’s temperature history.  
 
JIRP Isotope Geochemistry: Studying water isotopes of snow on the Juneau Icefield (JI) can 
teach us about many aspects of this environment, such as its temperature, humidity, and 
precipitation patterns.  Our research in 2018 builds on data collected over several years, 
which allows us to investigate long-term patterns. In general, our project aims to characterize 
the variability of water isotopes on the JI through both space and time, helping us to 
understand past and present climate. 
 
Project Areas: We are excited to offer the following project areas in 2018, but there is 
opportunity to build specific projects and tackle questions of interest to you: 
• Large-scale spatial and temporal isotopic variability of surface snow: 

▪ We aim to understand large-scale variability in water isotopes, how it changes 
year-to-year, and its relationship to the broader climate of SE Alaska and the 
North Pacific. 

• Local isotopic variability in snow pits:  
▪ At a finer scale, we would like to connect isotope stratigraphy in snow pits to 

seasonal meteorological events and understand how water isotopes may change 
once deposited due to water percolating through the snow pack or other effects. 

 
These studies will support plans to drill ice cores on the icefield in 2019 and help us 
understand what those records may tell us about the past.  
 
Logistics: We will conduct a large-scale sampling program over the course of the season. In 
addition to sites that we sample every year, students will help design a mini-expedition to 
collect samples from a new part of the Icefield or to address a specific question of interest. To 
complement the collection of new samples, students will analyze and interpret data from 
previous years. This analysis may include the use of water isotope models as well as 
meteorological data and output from global climate models. We will likely be able to make 
water isotope measurements on some samples in the field using a laser spectrometer. All 
samples will be analyzed after the season at the University of Alaska, Anchorage; we will 
prepare samples for this measurement in the field.  
 
Faculty Leads: Listed by dates of involvement 

• Bradley Markle (UCSB) (C10 – C18) 
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Recommended pre-JIRP reading:  
Semnacher, C. 2016. Introduction to Isotope Geochemistry, The JIRP Blog. [video] 
http://juneauicefield.com/blog/2016/11/14/introduction-to-isotope-geochemistry-video-
blog 
 
Gat, J. R. 1996. Oxygen and hydrogen isotopes in the hydrologic cycle, Annual Review of Earth 
and Planetary Sciences, 24(1), 225-262.   


