
Abstract

The chemistry of clastic sediments, particularly fine-
grained muds, is assumed to reflect a homogenized 
representation of the source rocks.  This study uses 
samples collected from ODP (Ocean Drilling Program) 
cores from four subduction zone accretionary wedges: 
the Nankai Trough (Japan), the northern Barbados 
Ridge, the Cascadia margin, and the Costa Rica 
accretionary wedge.  These samples can therefore be 
used to determine the tectonic setting in which the 
sediment was deposited.  In this project, we will use a 
subset of the samples that represent hemipelagic muds 
from each location and re-analyze some of them to 
build a complete set of major, trace, and rare earth 
element concentrations.  These geochemical data sets 
will be used to interpret the provenance of the sediment 
using standard plotting techniques to see whether the 
different techniques tell a consistent story at an 
individual location, or whether different groups of 
elements indicate different sediment sources.

Introduction

There is ongoing interest in the processes acting at 
convergent plate margins, particularly the composition 
of subducting sediments and the transport of trace 
elements in pore fluids. The goal of this experiment is 
to determine the concentrations of major, trace, and 
rare earth elements in hemipelagic mud samples from 
the four accretionary wedges. These geochemical data 
sets will be used to interpret the provenance of the 
sediments. An evaluation of the composition of 
subducting sediments as they relate to specific elements 
will contribute to the understanding of volcanic activity 
along convergent margins and will also provide insight 
into some of the earth’s chemical cycles.

Methods

Discussion

Conclusion

The Nankai trough appears to show intermediate rock 
signatures.
The Cascadia margin is an almost even split between 
mafic and intermediate signatures. Site 891 is more 
intermediate while site 892 is more mafic.
The Costa Rica accretionary wedge is mafic in its 
entirety.
The Barbados Ridge has no clear appearance. All the 
sediments seem to be random. This variation in 
sediments could possibly be due to the fact that ash 
from different volcanic eruptions along the archipelago 
eroded down to that specific site. The volcanic arc here 
is known to have a varied composition.

Results

The samples for this project were collected from ODP 
cores during previous studies related to the potential 
geochemical influence of decollement zone fluid 
migration on rare earth elements. During the collection 
of data for these studies, limited chemical analyses of 
“background” hemipelagic muds suggested that 
different geographic locations were more diverse in 
their source materials than might be expected. 
However, different groups of elements were analyzed 
during the different studies, making robust direct 
comparisons difficult. Since all the samples are already 
powdered, they were sent out for analysis using ICP-
AES (major elements) and ICP-MS (trace and REE) 
immediately.

The data that was gathered throughout the course of 
this experiment only represents the provenance of the 
rare earth element signature. These signatures provided 
us with enough information to determine whether the 
gathered data proved our hypothesis or refuted it. Over 
the next coming months, we hope to gather the data for 
the major and trace earth elements and see whether 
they tell us the same story or not.
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