
Accepted Manuscript

The behavior of chalcophile elements during magmatic differentiation as ob-

served in Kilauea Iki lava lake, Hawaii

Allison T. Greaney, Roberta L. Rudnick, Rosalind T. Helz, Richard M.

Gaschnig, Philip M. Piccoli, Richard D. Ash

PII: S0016-7037(17)30256-9

DOI: http://dx.doi.org/10.1016/j.gca.2017.04.033

Reference: GCA 10258

To appear in: Geochimica et Cosmochimica Acta

Received Date: 27 July 2016

Accepted Date: 20 April 2017

Please cite this article as: Greaney, A.T., Rudnick, R.L., Helz, R.T., Gaschnig, R.M., Piccoli, P.M., Ash, R.D., The

behavior of chalcophile elements during magmatic differentiation as observed in Kilauea Iki lava lake, Hawaii,

Geochimica et Cosmochimica Acta (2017), doi: http://dx.doi.org/10.1016/j.gca.2017.04.033

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.gca.2017.04.033
http://dx.doi.org/10.1016/j.gca.2017.04.033


  

1 
 

The behavior of chalcophile elements during magmatic differentiation as observed in 

Kilauea Iki lava lake, Hawaii 

Allison T. Greaney
a,b

, Roberta L. Rudnick
a,b

, Rosalind T. Helz
c
, Richard M. Gaschnig

a,d
, Philip 

M. Piccoli
a
, Richard D. Ash

a
 

a. University of Maryland – College Park, Department of Geology, College Park, MD, 

USA, 20742 

b. Present address: University of California – Santa Barbara, Department of Earth Science, 

Santa Barbara, CA, USA 93106  

c. United States Geological Survey, MS 926A, Reston, VA, USA 20192 

d. Present address: University of Massachusetts – Lowell, Department of Environmental, 

Earth, and Atmospheric Science, Lowell, MA, USA, 01854  

*Corresponding author email: greaney@umail.ucsb.edu 

Abstract 

We quantify the behavior of Cu, Ga, Ge, As, Mo, Ag, Cd, In, Sn, Sb, W, Tl, Pb, and Bi 

during the differentiation of a picritic magma in the Kilauea Iki lava lake, Hawaii, using whole 

rock and glass differentiation trends, as well as partition coefficients in Cu-rich sulfide blebs and 

minerals. Such data allow us to constrain the partitioning behavior of these elements between 

sulfide and silicate melts, as well as the chalcophile element characteristics of the mantle source 

of the Kilauea lavas. Nearly all of the elements are generally incompatible during differentiation, 

with concentrations increasing exponentially below ~6 wt% MgO. In addition to Cu, we observe 

that Ag, Bi, Cd, In, Pb, and Sn are chalcophile; As, Ge, Sb, and Tl are weakly chalcophile to 

lithophile; and Mo, Ga, and W are lithophile. The average D
sulfide/silicate melt 

values are:  DAg = 1252 
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