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PROJECT OBJECTIVES 

� Compare changes in S (δ34S), B (δ11B), and clumped isotopes (Δ47 and 
Δ48) in diagenetically altered material from the Atlantic (Bahamas) and 
the Pacific (Enewetak). 

PROJECT RATIONALE  

While sulfur (G34S) and boron (δ11B) isotopes have been used to interpret 
changes in the oceanic conditions during the Neogene, they have also been 
used in much older materials extending back into the Proterozoic. For example 
the  G34S values of carbonate associated sulfate (G34SCAS) has been used to 
interpret changes in the burial of organic material (Lyons et al., 2005) and 
weathering from continental sources, while δ11B values have been used as a 

paleo pH proxy (Kasemann et al., 
2010) during snowball earth and 
other climate events such as 
those which occurred at the 
Permo-Triassic boundary 
(Clarkson et al., 2015).  This 
study investigates the influence of 
diagenesis on both of these 
proxies through the examination 
of their behavior in sediments 
which have experienced well 
constrained diagenetic conditions 
from the Atlantic (Bahamas) and 
the Pacific (Enewetak). We have 
already shown that signals 
comparable to those measured 
across the Permo-Triassic 
boundary (Clarkson et al., 2015) 
and associated with major 
snowball earth events (Kasemann 
et al., 2010) can be found within 
a diagenetically altered shallow 
marine carbonate (Stewart et al., 
2015) (Fig. 1). In addition, we 
find covarying changes in the 
G34SCAS values within the same 
sections associated with bacterial 
sulfate reduction (BSR) coincident 
with the development of the 
freshwater lens. 

Figure 1: Changes in the G11B and co-
occurring variations in the G13C values of 
the bulk carbonates from the Clino core 
taken on Great Bahama Bank.  The large 
change in G11B values would be interpreted 
as reflecting changes in oceanic pH, but in 
this case is associated with freshwater 
diagenesis.  Data are from Stewart et al. 
(2015) and Melim et al. (2001). 
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SCOPE OF WORK  

We will use existing core material from the Bahamas (Ginsburg, 2001) and 
Enewetak (Quinn, 1991; Wardlaw and Quinn, 1991).  Within these samples we 
will measure changes in the δ11B and δ34SCAS values and relate these to 
changes in sedimentology and petrology changes. 

SIGNIFICANCE  

Knowledge of the past pH of the oceans is an important control on the 
conditions under which past carbonates formed. Similarly, the S isotopic 
composition of the oceans places important constraints upon the burial and 
oxidation of organic material.  The important question which will be addressed 
by this research is whether these geochemical proxies can survive diagenetic 
processes and if not can the information contained in these records be used to 
understand the diagenesis of carbonates and help constrain paragenesis 
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