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—
P X
- g:).
Lo
) — QY
South ‘ £ ist Along Strike (k g
= Strike = 2 IStance AloNg olrike (Kim —
. = @
Pacfic ~  2220200180160140120100-80-60-40-20 0 20 40 2
Ocean Q— B | | I N N T N B | ] L c
40° 40° 0 PRI NN N NN Tl =20 8
\' @) -20 4 L A0 Y E 10 O
=picentral Region - cC ) f’i% L _ﬂ_? i 0 %
"N y 2 AR T
] "/ » < = . el F 10
“ 4 ‘ 4 m 20 ."\-,_“" . v % L] - -.‘ L"I ‘\I L"-u ‘1_1H""--..______.-"--' .-"-.--- E
ihe By 8 o1 NNy o 20 S
1 1
Y o’ % Front Contours Plotted Every5s ' ' ' S
4 =
+— g —
-y _ & 4,
| ( PP a — T
v P ) 00 05 1.0 15 20 25 3.0 35 4.0 o
)
175° H N -
Kilometers S“D (ITI) -~
0 125 250 500
TECTONIC SUMMARY
DATA SOURCES REFERENCES
The November 13, 2016 M 7.8 earthquake in North Canterbury, New Zealand, occurred as the result of shallow oblique-reverse faulting on or near the boundary between the Pacific and Australia plates in South Island, New . o
. . . . . . . . EARTHQUAKES AND SEISMIC HAZARD Bird, P., 2003, An updated digital model of plate
Zealand. At the Ioca_tlon of this earthqu_ake, the Pacific plate moves to the_west-southwest with respect to the Australia plate at a rate of approximately 40 mrr_llyr. The eplcen_ter of th_e earthquake is apout 30-45 km south-_ USGS, National Earthquake Information Center boundaries: Geochem, Geophys. Geosyst., v. 4,
southeast of the main surface expression of the plate boundary in the region—the Hope Fault, part of the Marlborough Fault system that connects a subduction zone (the Hikurangi Trough) to the primary plate boundary in the NOAA, National Geophysical Data Center no. 3, pp. 1027-80.
South Island—the Alpine Fault. The plate boundary in the region of the earthquake is complex, involving a transition from subduction along the Hikurangi Trough to the east of the North Island, to transform faulting through the =~ 'ASPEL Centennial Catalog (1900 - 1999) and .
. . . . . . . . . . . . . extensions (Engdahl and Villasefior, 2002) Engdahl, E.R., and Villasenor, A., 2002, Global
South Island. The shallow crustal region to the south of the Alpine and Hope faults is thought to involve mainly thin-skinned shortening and fold and thrust belt tectonics. The size, depth (~25 km) and faulting orientation of the EHB catalog (Engdahl et al., 1998) Seismicity: 1900-1999, chap. 41 of Lee, WH.K.,
November 13 event suggest a larger, subduction-related structure, though the subduction zone interface is not thought to extend this far to the south of the Alpine fault system. The complexity of the event, involving a main g?i (lugp}lbl%shfld ear;hguake catatlg,g’ Engdahl, 2003) aEnd others, egsg, Intelrnaﬁ%nal iarglquage iﬂi} N
. . . . . . . . . . e . obal dei1smic razar ssessment Frogram :
energy release delayed by about 40 s, combined with an early aftershock distribution extending about 150 km to the north-northeast of the mainshock, suggests the potential for triggered slip on the Pacific:Australia Voloanoss of the World (Sicbert and Sitekin, 2002) Eleovior Acadomic Prove, 03 o ore T
subduction zone interface.
While commonly plotted as points on maps, earthquakes of this size are more appropriately described as slip over a larger fault area. Reverse-faulting events of the size of the November 13, 2016 earthquake are typically g e Ty AND FAULT MODEL Engdahl, E.R., Van der Hilst, R.D., and Buland, R.P,
LolkS ) ) - . . ) ) . . . . (Bird, 2003) 1998, Global teleseismic earthquake relocation with
| about 120x50 km (length x width). Within 2 hours of the M 7.8 mainshock, 9 aftershocks had occurred, ranging in size from M 4.9 to M 6.2 and extending from the region of the mainshock epicenter to about 150 km to the Ji, C., D.J. Wald, and D.V. Helmberger, Source description improved travel times and procedures for depth
180° northeast. of the 1999 Hector Mine, California earthquake; Part I: Wavelet  determination;Bull. Seism. Soc. Amer., v. 88, p. 722-743.
Seismic hazard is expressed as peak Eas————— <iometers | N€ Pacific-Australia plate boundary region in northern South Island has a history of large earthquakes both along the plate boundary proper and distributed around the plate boundary internal to the Australia and Pacific ‘S“;‘fi:;;‘”vegfl;’;‘ %ZOIZ ;‘,g“ff;‘;l‘?;%%a;‘géy;‘s Bull Setsm.
gf"l‘(mfi accelef‘;‘“"le (PGA) on ﬁflfjn 0 250 500 1,000 1,500 plates. The November 13th M 7.8 earthquake is the largest event in the region since an M 7.3 earthquake 100 km to the northwest in June 1929. That June 1929 earthquake occurred just 3 months after the March 1929 DeMets, C., Gordon, R.G., Argus, D.F, 2010. DISCLAIMER
e :i‘;;nf;‘;rssg‘f;r’:jgsgt;itfa © Peak Ground Acceleration in m/sec**2 Arthur’s Pass strike-slip earthquake, 90 km to the west-southwest of the November 13th event. The Arthur’s Pass event caused damage but injured no one. The November 13, 2016 event is also about 100 km to the north of ~ Geologically current plate motions, Geophys. J. Int. 181, 180 ¢ 114y data, such as place names and political
i Christchurch, which was severely damaged by a series of large earthquakes in 2010-2015, including a M 7.0 to the west of Christchurch in September 2010, and a M 6.1 directly beneath the city in February 2011. BASE MAP boundaries, are the best available but may not be
probability of 10 percent. : . ) e . . . . ’ ) g . . . ! o current or may contain inaccuracies and therefore
Because of the complexity of this plate boundary region, strain is being accommodated on many different structures of varying orientations, making it possible that more than one fault may be activated in this earthquake Elsl\ég aélggSSI];L chgltal Chart of the World should not be regarded as having official signifiance.
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