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Analytical Methods 
 Lake water nutrients will be analysed after the collection of samples (e.g. N, P, pH, DOC,
 conductivity and temperature). All δ30Si analyses will be conducted by wet plasma on a Neptune
 Plus MC-ICP-MS at NIGL (δ30SiDSi, δ30Sidiatom, δ30Sirock, δ30Sisoil) following cationic column
 chemistry. Mg (and SO4 for waters) doping of samples and standard (NBS28) bracketing will be
 conducted with validation of samples with known reference material (e.g. diatomite).  A tied PhD
 studentship will analyse pigments in cores collected from the southern basin, to complement δ30Si
 analyses, and provide a comprehensive understanding of phytoplankton  and  productivity
 changes over the past c. 100 years.  

Conclusions 
 This project will act to constrain the terrestrial and lacustrine silicon cycle, for which a lot of
 knowledge remains unknown. It will also provide an coherent picture of the effects of pollution and
 recent warming upon lake productivity at this unique UNESCO site. 
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Silicon isotope records of recent change and anthropogenic pollution
 from Lake Baikal, Siberia 

Methodology 
 The aim of this project is to understand the impact of anthropogenic pollution upon Lake Baikal through the use of δ30Si, a proxy for nutrient
 utilisation. In order to fulfill this, extensive contemporary monitoring will also provide a comprehensive understanding of the modern day
 systematics of the silicon cycle at the site. This is one of the first studies to do so and will provide valuable information to the silicon community. 

Three objectives exist, which will be answered over three fieldwork expeditions in collaboration with the Limnological Institute, Irkutsk: 
Objective 1 – modern day calibration of δ30Si in Lake Baikal 
Objective 2 – reconstruct the impact of anthropogenic change since c. 1900 AD 
Objective 3 – examine the impact of natural climate variability prior to human impact 

1.  Collect sediment cores from South Basin (for pigments, δ30Sidiatom) 
2.  Lake ice and water samples (δ30SiDSi, δ30Sidiatom and BSi) 
     from the South Basin from multiple depths  

1.  Lake  water samples (δ30SiDSi, DSi and BSi) 
     at multiple depths 
1.  Selenga River water, soil and rock sampling 
2.  Phytoplankton bloom sampling (δ30Sidiatom ) 

1.  Collect sediment cores from South and North Basin  
2.  Lake  water samples (δ30SiDSi, DSi and BSi) along

 lake south-north transect at multiple depths 
3.  Phytoplankton sampling (δ30Sidiatom, pigments ) 
4.  Angara River water, soil and rock sampling 

WINTER 2012 – SOUTH BASIN SPRING 2012 – SOUTH BASIN SUMMER 2012 – WHOLE BASIN 

Introduction 
 Lake Baikal is the world's oldest lake lying in a rift zone in south eastern Siberia
 (103o43'-109o58'E and 51o28'-55o47'N; Fig. 1). Divided into three basins (south,
 central and north) separated by the Academician Ridge and Selenga Delta, the lake
 is the world's deepest and most voluminous containing c. 20% of global surface
 freshwater. Industrial development and changes in catchment land use have placed
 large pollution pressures upon this World Heritage Site, in recent years. Significant
 and direct inputs are most notably  seen in the southern basin (e.g. from mining,
 major conurbations and the Baikalsk Pulp and Paper Mill) although evidence of
 anthropogenic climate change has also been documented (e.g. changes in lake
 thermal structure)1.  

 Recent years have seen a rapid expansion in the use of δ30Si in environmental
 research although the majority of studies have centered on marine2,3,4, terrestrial5,6,7

 and riverine8,9 systems. Very few, in comparison, have focused on lake
 environments10,11,12,13. As diatoms form a dominant part of Lake Baikal’s
 phytoplankton, the application of the technique at this site is of great value. The
 availability of dissolved silicon (H4SiO4) in waters is a critical factor in biological
 productivity, with biomineralisation preferentially using the lighter silicon isotope (28Si
 over 30Si). δ30Si will be used to look at relative nutrient utilisation changes at Lake
 Baikal, prior to and post, evidence of pollution inputs and climate change pressures. Figure 1. The Lake Baikal basins and main tributaries.

 Sites to be studied are shown. 
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Figure 2. Thermo Fisher Neptune Plus MC-ICP-MS 


