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Seismic velocity structure of the crust and mantle
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INTRODUCTION
Average velocity Inversion results Comparison with global velocity models
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plotted at path midpoint (Ekstrom, 2011)

Using cross-correlation to measure the travel-times of
Rayleigh waves generated by 110 global earthquakes with
magnitude >6.0 that occurred in 2004 and 2005, this
research aims to map the variations of seismic velocity in
the crust and mantle of NW Canada.
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Having been subjected to various tectonic activities for the
last four billion years, the present-day area of interest can be
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divided into three zones based on their ages, from east to Qz

west: . .

1. Older (4.0 - 2.6 Gya) Archean craton, - e ” ¥

2.Younger (2.1 - 1.84 Gya) Proterozoic orogen, |__—— s e s e
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3. Phanerozoic (1.7 - 0.6 Gya) sedimentary rocks that have
been deformed through a series of extension, compression,
and uplifting processes following their formation.
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Thus, a deep
understanding of
this geologically
diverse area would
provide us with
valuable information
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Checkerboard test result

Figure 8. Checkerboard test (color scale is
based on % in velocity pertubation) for 40
s-period waves. (left) input checkerboard
matrix (right) output “recovered” matrix. The
test indicates uneven data distribution. More
data are obtained for the middle part of study
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C ONCLUSIONS project makes use of data provided by IRIS and

>> The two-station surface (Rayleigh) wave velocity approach used in this research B
of the Dean of the College of Brown University

Identify station pairs located within 5° range of azimuth )
difference from a particular earthquake >> :
Cross-correlate the two surfave-wave waveforms to

determine the lag time between the wave’s arrival at
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Figure 4. Cross-correlation of two waveforms for six different period

the first and second station. To obtain lag time asa filters between station XN-A09 (blue) and XN-A16 (green). agrees with the result found in previous studies: lower velocity in the west and higher through the UTRA award.
function of frequency, the waveforms are pre-filtered in 2 Matrix , velocity in the east. The line along which the velociy difference occurs marks the REFERENCES

six different period bands >> result: 125,065 A usiuainshiamiaty , , transition between the younger, tectonically active orogen in the west and the older, . ;
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0.6 >> Final data set of 600 - 1,100 observations at matrix and comparing it with the results from matrix
each period. inversion.




