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Re, Os geochemistry...

m Re and Os are highly siderophile elements; ca. 99%
of the Earth’s budget of Re and Os resides in the
metallic core

m Re/Os and '¥'Os/1%8Os ratios of the bulk core
similar to those of the bulk Earth and chondrites

m During partial melting/crystallization Re is
partitioned preferentially into the melt while Os is
retained by the residue



Decay equations

m %Re 2 ¥'0Os + B~ t, , =42 billion years

m PPt 2 186Qs + ‘He t, , =666 billion years
O 187OS/lSSOS:(18708/18808>i +187Re/18808*<ekt_1>
m 190 /1805 = (15605 /1880)s) . +190Pt/ 1880 s (e} 1)



1870s enrichment in OIBs

» OIBs have elevated '°’Os/1%°Os ratios compared
with Chondrites and MORBs, indicating a long-
term increase in the Re/Os ratio

» Recycling of oceanic crust can only explain some
OIBs with '%’Os enrichment

> Incorporation of the outer core material into the
plume -- An alternate hypothesis



Keep in mind ...

m There are several processes that can attribute to the
enrichment (contaminated by aged oceanic crust..)

m But in this paper only discuss one potential process:
chemical interaction between the outer core and

lower mantle and plume derivation from C

m The crystallization trends in small asteroidal cores are
analogs for the Earth Core



Crystallization of inner Core

m Assuming inner core formed very early

m ERe=15, £5=19

m (70s/1%0s,20.096  (**"0s/'%°0s),=0.1288

m Upper mantle: (**’Os/!*Os,=0.1271

m ("“'Re/'™Os); 0.1288=0.096 + 0.4224*(e*-1)
m Re=0.263 ppm Os=3 ppm



Fig. 1. (A) '8"Re/'88(0s of Earth's
outer core versus the percent crys-
tallization of the inner core. The plot
shows that as the inner core crys-
tallized, the "®"Re/"®80s ratio of the
outer core increased from 0.4229
to 0.5303, assuming the modeling
parameters described in the text.
The solid circle indicates the result-
ing composition of the outer core.
(B) Re and Os concentrations of the
outer core (in parts per million) ver-
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Fig. 2. (A) "8"0s/880s versus time 0.14 — ] e B SP S,

[in units of 10° years ago (Ga)] for A B
th‘e outer core and upper 1rr.1antle . 0.13+ ] S
with carbonaceous chondritic Os @ Diarcore %
g : 8 0.12
characteristics. (B) y,, versus time & 84
for the outer core and upper mantle g 011l e
with carbonaceous chondritic Os & U\\ ot
1 - pper mantle
characteristics. 0.10L . Upper mantle
0 il
2 1 0 £ 3 2 41 0
Time (Ga) Time (Ga)
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Crystallization of inner core increased Re/Os ratio (therefore
18705 /1830s ratio) and decreased Re, Os concentrations (but
still hundreds times higher than lower mantle)



The outer core vs the mantle

m Outer core: Re=119 ppb Os=1080 ppb
m Upper Mantle: Re=0.25 ppb Os=3.3 ppb

m Even if only 1% of outer core material 1s added
into plume, Os concentration is dominated by
the core component



Fig. 3. (A) '°Pt/'850s of Earth’s @ 0.0100 e —
outer core versus the percent crys- go 000801 B

tallization of the inner core. Theplot % ™ & 0-1199%;

shows that as the inner core crys- & 0.0060+ 2 » 995_0“t9r°°’e

talized, the "°Pt/1%0s ratio of the g 20

outer core increased from 0.00183 g 0.0040r 8 011994 g ndr‘ﬂ: P—
to 0.00446, assuming the modeling S 0.0020

parameters described in the text. @ 0 Ml
The solid circle indicates the result- Crystallization Time (Ga)

ing composition of the outer core. of inner core (%)

(B) ®0s/1®80s versus time (in Ga)
for the outer core and upper mantle with carbonaceous chondritic Os characteristics.

Crystallization of inner core also increased Pt/Os ratio
(therefore 1%°0Os /1380s ratio)

Enrichment of 1%Os and ¥’Os is expected if core material is
involved in the plume

0



Conclusions

m The ascent of plume from the core-mantle
boundary is a possible mechanism for '%’Os
enrichment in some plumes



Pt-Os system (18¢Qs/1380s)

m Pt-Os system can be used to distinguish core
mantle interactions and mantle-crust mixing
since Pt and Os are not as enriched as Re in the
oceanic crust and most sediments relative to the
mantle



	187Os Enrichment in Some Plumes: Evidence for Core-Mantle Interaction?
	Re, Os geochemistry…
	Decay equations
	187Os enrichment in OIBs
	Keep in mind …
	Crystallization of inner Core
	The outer core vs the mantle
	Conclusions
	Pt-Os system (186Os/188Os)


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


