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Silicon isotope records of recent change and anthropogenic  
pollution from Lake Baikal, Siberia 
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Figure	  2.	  Thermo	  Fisher	  Neptune	  Plus	  MC-‐ICP-‐MS	  

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 and here we are trying to 
understand the isotopic composition of dominant inflows/
outlflows of the lake. The availability of dissolved silicon (DSi) 
in waters is a critical factor in biological productivity, with 
biomineralisation preferentially using the lighter silicon isotope 
(28Si over 30Si). 30Si can be used to look at relative nutrient 
utilisation change. With continued utilisation, the Dsi pool falls 
so δ30SiDSi will increase.   

Site and Analytical methods 

In August 2013 water samples were collected from the 
dominant inflows of Lake Baikal, from the southern basin to 
northern eastern basin, including the Selenga Delta (Fig. 1). 
Up to 125ml of sample was collected from the central region of 
the river channel and filtered at 0.2 µm prior to acidification. 

All δ30SiDSi analyses were conducted by wet plasma on a 
Neptune Plus MC-ICP-MS (Fig. 2) at NIGL following cationic 
column chemistry. Mg and SO4 doping of samples and 
standard (NBS28) bracketing were conducted with validation 
of samples with known reference materials (e.g. diatomite and 
in-house water standard). Analytical reproducibility is 0.12‰ (2 
S.D.) in agreement with other such studies.   

Preliminary Results 

There is a large variation in the DSi 
concentrations of major inflows to Lake 
Baikal, ranging from <1ppm to >10ppm. 
The lake itself has the lowest 
concentrations, along with the outflow as 
well as the highest isotopic composition  
between 1.95 to 2.5‰	   . These values are 
suggest increased surface water 
productivity by diatoms, therefore lower 
DSi concentrations and higher δ30SiDSi. This 
is supported by so δ30Sidiatom of trap data 
(not shown). 

*** 
When comparing the analytical 
measurement of δ30Si and δ29Si, there 
should be a clear relationship between the 
two which relates to kinetic isotopic 
fractionation. In this case, δ30Si = 
1.93(δ29Si). As it can be seen, values fall 
along the expected mass dependent 
fractionation line with the exception of two 
outliers which will be repeated. Note, trend 
line extends to the origin of the graph.   

*** 
These preliminary results compare δ30Si 
and Dissolved Organic Carbon (DOC) 
compositions of river and lake waters. 
Again lake waters and the outflow plot 
separately to inflow data, with low DOC 
concentrations and high δ30Si. Equally the 
Upper Angara inflow (North Basin) also has 
low DOC concentrations (low δ30Si). River 
inflows in the South Basin also have lower 
DOC while compositions of the Delta vary 
greatly with small, shallow satellite lakes 
having the highest DOC along with a 
wetland sample from the Barguzin River 
(central Basin) (Fig. 1). Samples collected 
from small village areas along the Selenga 
River also have higher DOC concentrations 
perhaps reflecting local agriculture.  

Further analyses will look at δ30Si 
compositions of dominant geology in order 
to look at weathering processes controling 
δ30SiDSi and permit mass-balance 
calculations.  
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Figure	  1.	  Sampling	  loca=ons	  at	  Lake	  Baikal,	  Siberia.	  Both	  March	  and	  
August	  fieldwork	  loca=ons	  are	  highlighted.	  In	  blue,	  the	  sampling	  
loca=ons	  along	  major	  inflows	  and	  the	  lake	  ouIlow	  are	  shown.	  	  
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Figures	  3a,	  δ30SiDSi plotted against the Si (ppm) 
concentrations of lake and river waters; b, δ30SiDSi plotted 
against 	  δ29SiDSi with the kinetic fractionation line displayed. 
Note samples polt along this lines within analytical error (not 
shown); c, δ30SiDSi plotted against DOC (ppm) 
concentrations of waters. Labels	  refer	  to	  descrip=ons	  of	  
samples	  in	  from	  the	  differing	  sampling	  loca=ons.	   
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