
To: Meena Sachdeva <sachdeva@lanl.gov> 

From: Meena Sachdeva <sachdeva@lanl.gov> 

Subject: Fwd: July 12 the e-mail from Tom Johnson 


Date: Sat, 12 Jul 2008 16:29:33 -0500 
From: Tom Johnson <tmjohnsn@uiuc.edu> 
Subject: Re: need advice on report 
Cc: Glessner_Justin <jglessne@uiuc.edu> 
X-ELNK-AV: 0 
X-ELNK-Info: sbv=O; sbrc=.O; sbf=Ob; sbw=OOO; 

Jeff, 
You're asking questions that we are hoping to answer in the next few years... See below. 

Hi Tom and Justin: 

I'm trying to wrap up the peer review copy of my report this weekend, but I've managed to get 
myself confused after reading Izbicki et aI., 2008. 

I've always treated d53Crinitia/as '" 0 %0, whether for contamination- or background-derived Cr 
(VI). Izbicki et al seem to take a different approach and consider that for natural Cr(VI) there can be 
reduction of Cr(VI) to Cr(IIT) on the surface of mineral grains following weathering and oxidation, but 
prior to exchange of Cr(VI) into solution. They seem to take the isotopic composition of this enriched Cr 
(VI) that goes into solution as d53Crinitial These authors appear to treat reduction of Cr(VI) from 
solution under low oxygen conditions separately from reduction on mineral grains. 

This is a fairly recent complication. We don't have a lot of data yet, but on the broad scale, it seems that 
when Cr weathers out of rocks, the Cr(VI) shows up somewhat elevated in d53Cr. This is perplexing, as 
we still think the rock should be about zero. So the ad hoc explanation so far is there must be something 
happening as the Cr is released that causes a small fractionation. I think the USGS guys have data from 
other places that suggest this occurs in more places than just the Mojave. In my group, I think we have a 
few data that point in the same direction. 

This is all puzzling to me. If the rock really is zero and it keeps coughing up Cr(VI) that is enriched in 
heavy isotopes, there must be some growing pool of Cr that is NOT release and is depleted. We haven't 
looked for it yet- maybe it's clays or ferric oxides. 

However, maybe I shouldn't be puzzled. Newly formed Cr(VI) has to make its way from a reducing 
environment (the Cr bearing minerals mostly contain Fe(IT» to the oxic groundwater. Is it really 
surprising that some of the Cr(VI) gets re-reduced on the way out? Diffusion would tend to randomly 
move some Cr(VI) back toward the reducing zones, some out toward the more oxic zones. Does that make 
sense? 

I just finished writing a proposal to look at oxidation processes in the lab. Also, my former student Andre 
Ellis just came out with data showing a 1 per mil-ish increase in d53Cr as Cr(IIT) is oxidized to Cr(VI). 
See attached GSA abstract. Caveat: That result is for DISSOLVED Cr(III) at low-pH. Seems like it 
would be much harder to have fractionation when a solid is consumed. 

31131 

11111111111111111111111111111111111file:IIC:\DOCUME-I \184500\LOCALS~1 \ Temp\eud 1 F .htm 7123/2008 

file:IIC:\DOCUME-I
mailto:jglessne@uiuc.edu
mailto:tmjohnsn@uiuc.edu
mailto:sachdeva@lanl.gov
mailto:sachdeva@lanl.gov







