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Occurrence of iodine and methane in
active margins: a potential link to
past climatic changes
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We report here results of '*’I determinations in more than
200 pore water samples from gas hydrate fields and mud
volcanoes collected from active margins with slab ages
ranging from 6 My to 130 My. The close relation between
iodine and methane allows the application of the '®I dating
system for the determination of sources responsible for these
two compounds. Generally, iodine ages were considerably
older than the host sediments for the gas hydrates, but did not
show correlation with the ages of subducting marine
sediments, pointing to sources of iodine in the upper plates of
subduction zones. A statistical analysis of all the data shows
that the distribution for the iodine ages starts around 55 Ma,
with a broad peak around 30 Ma. The distribution follows the
changes in atmospheric oxygen concentration, which in turn is
related to the evolution of the global climate and the
deposition of carbon. The data demonstrate that, along active
margins, large amounts of iodine were deposited in the Early
Eocene, which is mobilized and transported in fluids through
fractures in the upper plates leading to the accumulation and
release in gas hydrate fields and mud volcanoes. Using iodine
as a proxy for organic material, a substantial fraction of
methane fluxes at active continental margins is the surface
expression of carbon deposition in the early Eocene and
subsequent release following changes in global climate
patterns.
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The CR carbonaceous chondrites are thought to be some
of the most primitive meteorites. They show variable degrees
of aqueous alteration and may give insights into the earliest
stages and onset of aqueous alteration [1]. Lithium isotopes
are fractionated during low temperature aqueous processes and
therefore can provide further information about the alteration
history of CR chondrites.

Lithium isotope data were obtained by MC-ICPMS and
are reported as 8'Li (differences in 'Li/°Li relative to NIST L-
SVEC). A suite of Antarctic ordinary chondrites that display
variable degrees of terrestrial weathering show Li isotope
fractionation only for the most severely weathered sample. All
CR chondrites investigated in this study display smaller
degrees of terrestrial weathering. Therefore, their 8’Li is likely
not affected by Antarctic weathering. The five analyzed CR
chondrites have, on average, a significantly lighter 8’Li of
+1.1 £ 0.9 %o compared to other carbonaceous chondrites
(8"Li = +3.1 £ 1.8 %o, [2]). The generally light 8’Li values of
the CR chondrites might reflect their proposed complex
alteration history [3]. However, samples MET 00426 and
QUE 99177 display a slightly lighter 8’Li of 0.6 £ 0.1 %o
compared to the other three samples (GRO 95577, GRA
95229, EET 92042) that have a mean 8'Li of 1.4 £ 0.1 %o.
These former two CR chondrites show very limited aqueous
alteration [1] and high amino acid contents indicating that
their soluble organic material is more primitive than any other
chondrite [4]. Their Li isotope composition may therefore
represent the 8'Li of the pristine early solar system, whereas
more positive 8’Li values of other carbonaceous chondrites
might reflect the effects of aqueous alteration processes.
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