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Tectonic tremor related to 2010 and 2011 Gisborne

slow slip events
Erin K. Todd' and Susan Y. Schwartz'

'University of California Santa Cruz
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Motivation & Methods LT March 2000 .
Rakumara Penmhinsula Tremor locations (Kim et al.
Tectonic tremor has been identified in New Zealand, s » 2011) and slow slip contours
both along the Alpine Fault (Wech et al. 2012) and the N . (Wallace and Beavan 2010)
Hikurangi subduction margin (Kimetal. 2011). Thiswork | ™ o " forthe March 2010 Gisborne
builds upon the results of Kim et al. (2011) for the March ‘ SSE. The tremor occurs pre-

2010 SSE to investigate patterns in tectonic tremor in
the Gisborne region of New Zealand. We used the same
codes as Kimetal. 2011 (a modified verions of the popu- A o
lar envelope cross correlation method by Wech & Crea-
ger 2008), but preformed many different runs while

dominantly during the geo-
detically detected SSE at the
downdip edge of the rup-
ture patch. The 2010 SSE
(Mw=6.7) is larger in magni-

~38°30' |

~39°00' -

varying the input parameters and contouring the Hawke's Bay tude than the 2011 Gis-
output of a combination of different runs. I . . . borne SSE (Mw=6.48).
December 2011 Tectonic Tremor 24-30 December 2011 - After

We analyzed data from 7 days after the
We analyzed data for 28 days and detected tectonic tremor before, end of the geodetically detected SSE
during, and after the December 2011 Gisborne SSE (peak slip ~50 mm). and located tremor in the first 3 days at
The tremor migrates from north to south of the downdip edge of the the southern end of the rupture patch.
rupture patch. The tremor during the 2011 SSE is also more dispersed These locations are quite dispersed
than during the 2010 SSE. along the northern end of Hawke’s Bay.
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5-11 December 2011 -- Before

We analyzed data from 7 days before
the geodetically detected slow slip
and located tremor at the downdip
' edge of the northern edge of the rup-
ture patch. The tremor is present a
- few days before the SSE begins, but is
not present in the 2 days immediately
- © preceding the SSE. The colors repre-
sent counts of tremor locations
within the highlighted area and the
white contours represent the geodet-
ically determined slow slip patch.
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12-23 Dec. 2011 -- During ~37°30'
Areas of detected tremor
during the Gisborne SSE.
Similar to the tremor ob-
served for the March 2010
Gisborne SSE, the regions
with the highest tremor
counts is at the immediate ..,
downdip edge of the geo-
detically detetermined SSE.
Unlike the tremor for the
2010 SSE, the termor de- ™
tected for 2011 is more dis-
persed across the downdip
edge of the rupture patch.
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Conclusions
Tectonic tremor accompanies slow slip in

the northern Hikurangi subduction zone.

Tremor locations are at the downdip edge
of the slow slip rupture patch for both the
2010 and 2011 events, but are more dis-
persed for the 2011 event.
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