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Abstract 
Seawater salinity is a fundamental parameter for ocean circulation yet there are few proxies for past ocean 
salinity.  The !18O-!D values of seawater closely follow salinity, therefore a proxy for past ocean !D values 
could provide an estimate for paleosalinity.  Initial studies suggested !D values of alkenones closely 
followed that of growth water and could be used as a proxy for water !D and salinity.  Subsequent research 
suggests a more complicated relationship where salinity, nutrients and growth rate also affect alkenone !D.  
However most calibration studies to-date have used laboratory cultures that may not be representative of in 
situ growth dynamics of alkenone producers. This proposal will investigate the controls on alkenone !D in 
natural haptophyte populations collected from surface waters of the eastern equatorial Pacific.  The goal is 
to evaluate how water !D, salinity, nutrients and growth rate affect the !D of alkenones in situ, with the 
ultimate goal of determining whether alkenone !D could be a proxy for paloesalinity or other variables of 
interest to paleoceanographers. Results from this study will provide the first comprehensive dataset on 
alkenone !D fractionation in open ocean settings where the effects of salinity, nutrients and growth rate can 
be constrained from auxiliary measurements. Ultimately the goal is to reliably reconstruct past ocean 
salinities, complementing !18O, Mg/Ca-based approaches and perhaps even differentiating salinity from 
seawater !18O-!D changes. 

Background and Rationale 
Salinity reflects the freshwater balance of the surface ocean, a primary determinant of seawater density and 
the large-scale overturning circulation of the worlds oceans.  Reconstructing past salinity changes is 
therefore of great interest for paleoceanography and paleoclimate research.  The oxygen and hydrogen 
isotopic composition of seawater closely follows salinity, reflecting evaporation and freshwater input to the 
surface ocean.  Initial studies suggested that the !D of alkenones directly tracked the !D of seawater and 
could therefore serve as a proxy for past variations in seawater salinity (Fig. 1, Englebrecht and Sachs, 
2005).  Subsequent data has demonstrated a potentially more complex relationship between alkenone and 
water !D.  These studies suggest that salinity, nutrients, growth phase and other factors may also play a role 
in shaping alkenone !D.  However, it is not yet clear whether these additional factors will prevent the use of 
alkenone !D as a salinity proxy. 

Studies of alkenone !D fractionation to-date have primarily relied upon batch and continuous laboratory 
cultures of haptophyte monocultures (Englebrecht and Sachs, 2005; Schouten et al., 2006; Wolhowe et al., 
2009) due to the ability to directly control all aspects of the growth environment and isolate the effects of 
individual variables.  While this approach provides insight into the potential effect of these variables on 
alkenone !D, it is important to directly explore their effects in natural samples as there may be ecological 
and other factors not captured in monoculture growth experiments.  Furthermore, culture experiments to-
date have yielded conflicting estimates for the effects of salinity and growth rate on alkenone !D that could 
be resolved by studies of natural populations.  Finally, earlier studies measured a single !D value that 
combined the two common alkenone molecules (Me-C37:2 and C37:3, Englebrecht and Sachs, 2005; Paul, 
2002), however recent developments have demonstrated this value can be significantly biased based upon 
the relative proportions of the two alkenones in each sample (D'Andrea et al., 2007; Schwab and Sachs, 
2009; Wolhowe et al., 2009). New investigations are clearly needed to expand the currently limited dataset 
on alkenone !D fractionation and develop it as a useful paleoceanography proxy (e.g. Rohling, 2007). 

This proposal will investigate the controls on alkenone !D in natural haptophyte populations 
collected from surface waters of the eastern equatorial Pacific.  The goal is to evaluate how water !D, 


