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Objectives:   The initial aims of this project have not been modified.  
 
Project Results: Over the past year we have competed two studies of Os concentration and isotopic 
composition in rivers from the Himalayan uplift and in hydrothermal fluids from the Juan de Fuca Ridge. 
Both of these studies have been published. We have completed a study of paleo-climate in Soreq Cave, 
Israel, and have expanded our studies of the transport of U-Th through riverine and estuarine environments. 
We are completing two studies of weathering and transport in the vadose in two very different 
environments—one a tropical regime with a deep laterite profile and the other a northern arboreal forest 
with only a thin weathering zone. We have begun a new study of U-Th in aquifers with low water velocity. 
 
 1) The first of the Os papers (Sharma et al. 1999) demonstrated that the major rivers draining the 
Himalayan uplift cannot be responsible for the increase in 187Os/188Os over the past 20 Ma. It was also 
argued that a Himalayan source for the 87Sr/88Sr increase with time over this period. These results are in 
strong contrast with the claims that the principle cause of shift in seawater has been due to weathering from 
the Himalayas. Instead, it is argued that global changes in climate and weathering (possibly associated with 
the Himalayan uplift) is the cause of the increase in 187Os/188Os and 87Sr/88Sr with time. This challenge to the 
much exercised Himalayan weathering model now must be subject to other tests. 
 
 2) The study of hydrothermal springs represent the first set of Os measurements on mantle sources 
contributing non-radiogenic Os to the oceans. This work unambiguously shows that there is mantle-type Os 
injected into seawater at spreading centers, but that the amounts are orders of magnitude too small to 
account for the low 187Os/188Os value in seawater. It is argued that low-temperature, off-ridge fluids  are 
responsible for the input of mantle Os and Sr. (Sharma et al., 2000). 
 
 3) A study of paleo-climate in the Eastern Mediterranean was led by M. Bar-Matthews. This was 
a most complete and informative study of C and O isotopic variation as a function of time during the last 
60,000 years. This study completes the work that we have been doing on the Soreq cave. Further studies 
will be carried out on other caves by other groups in Israel to pursue the climate problem more extensively. 
(Bar-Matthews et al. 1999) 

 
4) A study was made by Andersson et al. (2001) on the transport of uranium isotopes into the 



marine environment. This work has been most successful and clearly identifies the role of particles and 
colloids in the removal of U from riverine input, and the exchange with the large U reservoir in seawater. 
The study is accepted for publication and will appear shortly. 

 
5) The investigation of both long-lived and short-lived nuclei in the U-Th series (including 230Th) 

was carried out in rivers, bogs and the estuarine environment. This study focused on the transport from a 
continental source region, through bogs, to rivers and finally to the estuarine environment. Surprisingly, it 
was found that bogs with extremely high U concentrations did not have a major role in the chemistry and 
radio-isotope concentration in run-off or in rivers. 

 
6) Two studies on weathering and transport in the vadose zone were carried out. The first of these 

was in a tropical regime (Cameroons) with a very deep laterite profile and the other was in a northern 
arboreal forest (Sweden) with only a thin weathering zone. The first study was sufficiently complete (Viers et 
al.) and a draft manuscript has already been prepared. It should be completed in the next four months. This 
is unfortunately slow because the study scientist has returned to a professorial position in France. 

 
7) A new project has been initiated with Dr. Ben Reynolds, who has recently joined the group. 

This project involves a study of U-Th series nuclides in aquifers with low water velocity. A first study has 
begun on an aquifer in northern New Mexico that had previously been studied for 14C and He. Reynolds is 
now in the field collecting samples. 

 
8) A new postdoctoral fellow, C.-T. Lee from Harvard will be arriving and starting work on 1 

March 2001. 
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