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A note about usmg SS precursors for topography studles

* Resolution extremely low (cannot resol\Fe features less than

about 1000 km) see insert, referelnce here : !
* Not ideal for mappu_lg complicated topographys, i.e. near

subduction zones | | i
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Results

* Globally seen arrivals from Fig. 1. Stacked traces

for an east-west cross

410 and 660 discontinuities section through North

America. On average,

160 seismograms are
stacked in one trace.
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. . Image removed due to depths; all traces with
* Show a single arrival _ S two  reflections are
copyright considerations. marked (gray boxes).

Note the multiple ar-
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® ShOW a dO“ble al'l'lVal Cross section cC
(white box), confirm

earlier observations of

* These observations (of the e Gl
o o Numbers (1) and (2)
520) correlate neither with sbove the taces ind-

in Fig. 3.

surface tectonics, nor with
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Image removed

What’s the meaning of this? et copyien

considerations.

Mineral physics explanation?

* May be due to both the B —y phase change and the gt — ca-pv phase
change.

» Both phase changes occur at the same depth at 1500 degrees

» Gt — ca-pv has a clapeyron slope of 0 to -2 MPa/K, whereas the § —y
phase change has a positive clapeyron slope, thus...

« Temperature variations would cause the pressures of these phase changes
to be negatively correlated, causing two separate reflectors.

However....there is no correlation between tomography (which they assume to
reflect mostly temperature) and the distribution of the double and single
reflections. Therefore...

Perhaps the variations in transition depth of the two
phase changes are caused by compositional variations.



Compositional Effects?

Images removed due to copyright considerations.

* [ron partitioning between garnet and beta and gamma phases could reduce
transition width, causing better observability of the discontinuity (Weidner and
Wang, 2000).

* [f Mg # 1s too low, the beta — gamma transition does not occur— this would
cause no, or one (from gt — ca-pv), discontinuity.

« Low Ca content in gt would cause the transition to ca-pv not to occur.

« Water and other trace elements may also change the sharpness of the
discontinuity.

¢ A single reflection could correspond to regions that are a) Ca-poor, b) Fe-
rich, or ¢) low in water content. These factors may also explain the
absence of an arrival.



Fig. 4. Global observations of single

reflections and splitting of the mid—

. . transition zone discontinuity. Dou-
Spllttlng ble reflections determined using the
cross-correlation  technique  are

. marked with a bold plus. Weaker

Ob S ervatlons double reflections (obtained by visu-
b al inspection) are also shown. In the

o case of a single reflection, the to-
reV181ted' pography on the mid—transition
. zone discontinuity is determined

and plotted as deviation from the

average depth of 525 km. The to-
pography measurements are cor-
rected for crustal (37) and mantle
(25) structure.

Fig. 2. Global observations
of the 520-km discontinui-
ty. The cross sections are

computed using the same
data set as in Fig. 1.

Fig. 1. Stacked traces
for an east-west cross
section through North
. . . America. On average,
Images removed due to copyright considerations. 160 selsmograms re

stacked in one trace.
The traces show peaks
in amplitude related
to reflections from the
major discontinuities
at about 410 and 660
km. Between the
“410" and "660" arriv-
als, there are signals
from a range of
depths; all traces with
two reflections are
marked (gray boxes).
Note the multiple ar-
rivals from “660" in
cross  section  ¢C
(white box), confirm
earlier observations of
multiple discontinui-
ties in this region (27).
Numbers (1) and (2)
above the traces indi-
cate the traces shown
in Fig. 3.




Synthetics

* Created synthetic seismograms using 3 models:

*(A) no mid-transition zone discontinuity

*(B) one mid-transition zone discontinuity at depths of
525, 540, and 565 km

*(C) split mid-transition
zone discontinuity

The authors
say that the
observations
are best fit
with the split
discontinuity.

From Figure 1,

section a -- A

Fig. 5. Synthetic seis-
mograms  computed
with WKB) ray tracing
(32). (A) No mid-
transition zone dis-
continuity. (B) One

mid-transition zone
discontinuity with an
impedance contrast of
4.8% [i.e., the total contribution of the garnet and olivine transition (30)] at depths of 525, 540,
and 565 km. (C) Split mid—transition zone discontinuity with the impedance contrast from
mineralogy (1.66% and 3.13%) and one with slightly larger impedance contrasts of 2.4% and 4.3%.

Image removed due to copyright considerations.




(Questions

* Do the synthetics really support their conclusions?

* Splitting of arrivals may be caused by small scale topography that the SS
precursors are unable to resolve insert reference

« What are the implications of such compositional variation in the mantle?

* Could these splitting
observations be artifacts?

From Figure 2, Image removed due to copyright considerations.
sectiona -- A

Fig. 5. Synthetic seis-
mograms  computed
with WKB] ray tracing
(32). (A) No mid-
transition zone dis-
continuity. (B) One

mid—transition  zone
discontinuity with an
impedance contrast of
4.8% [i.e., the total contribution of the garnet and olivine transition (30)] at depths of 525, 540,
and 565 km. (C) Split mid—transition zone discontinuity with the impedance contrast from
mineralogy (1.66% and 3.13%) and one with slightly larger impedance contrasts of 2.4% and 4.3%.




Conclusions

e Mid-transition zone discontinuity arrivals
are highly variable, showing single or
double reflectors, or none at all

e May be explained by dual phase change

e Arrival variations may reflect compositional
variations

e Implies that mantle transition zone (TZ) is
quite heterogeneous; if these observations
are robust, mid-TZ arrivals may be used as a
“probe for composition” in the TZ.





<<
  /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


