a USGS

science for a changing world

U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

M’7.1 Offshore Northeast Coast of New Zealand Earthquake of 1 September 2016

Tectonic Setting Epicentral Region

EARTHQUAKE SUMMARY MAP

Prepared in cooperation with the
Global Seismographic Network

PAGER
EXPLANATION Pz ' EXPLANATION
> . = USGS Earthquake Green
Mag = 7.0 Earthquake Magnitude aUouo Shaking Alert USAID
® 0-69km 5 55-65 M 7.1, OFF EAST COAST OF THE NORTHISLAND, N.Z. WSS/ PAGER
® 70 - 299 : : Origin Time: Thu 2016-09-01 16:37:57 UTC (16:37:57 local) .
- Location: 37.40°S 179.05°E Depth: 19 km Version 2
. 300 _ 600 O 65 - 70 Created: 1 hour, 7 minutes after earthquake
Estimated Fatalities Green alert for shaking-related fatalies ~ Estimated Economic Losses
Plate Boundaries 70-75 99% a_nd_economic Iosse_s. There is a low 99%
; 4 g g likelihood of casualties and damage.
—A— Subduction I o Ll
s () 75-80
—— Transform 1% 1%
—_— D|Vergent > 80 1 A 100 Lo 10,000 1on500 1 . 100“ Loo0 10,000 100,500
O h Fatalities USD (Miliions)
thers Estimated Population Exposed to Earthquake Shaking
Volcanoes Earthquake Depth (km ESTIMATED POPULATION | __« | 335k* | 157k 4k 1k 0 0 0 0
EXPOSURE (k = x1000)
@ o0-69 TAERCALLLINTENSITY (n-nl Vi v
PERCEIVED SHAKING Not felt | Weak Light |[Moderate| Strong | Very Strong Severe Violent | Extreme
. 70 - 299 POTENTIAL SRtES(I:?Largts none none none V. Light Light Moderate Moderate/Heavy Heavy V. Heavy
. > 300 DAMAGE ‘Slilrllrllgtrl?:)elg none none none Light Moderate | Moderate/Heavy Heavy V. Heavy | V. Heavy
- *Estimated exposure only includes population within the map area.
Population EXpOSUI"e population per ~1 sq. km from Landscan  Structures: S ) )
i __ 0| 5 | usou TR TNl O, e popusion i s regon reides
Plate Boundaries 0 | 100 ‘ 500 1000 5°°|° LLLLVIR | iructures that are resistant to earthquake
°© ¢ g shaking, though some vulnerable structures
—A—— Subduction exist.
Historical Earthquakes (with MMI levels):
S Ei) Date Dist. Mag. Max  Shaking
: (UTC) (km) MMI(#) Deaths
———— Divergent 1993-04-11 343 5.7  VI(846) 0
1987-03-02 213 6.5 |JEEEH 0
_____ 2004-07-18 249 5.4 VII(667) 1
e Recent earthquakes in this area have caused
secondary hazards such as landslides that
might have contributed to losses.
Slab Contours (Depth)
<= 20 (km)
40 - 140 (km) ”SmgeleeoNcaEeesggC|ty Exposure
MMI City Population|
160 - 200 (km)
bold cities appear on map (k = x1000)

> 200 (km)

PAGER content is automatically generated, and only considers losses due to structural damage.
Limitations of input data, shaking estimates, and loss models may add uncertainty. .
http:/fearthquake.usgs.gov/earthquakes/eventpage/us 10005jbi EVent ID US1 OOOGJbl

Did You Feel It?

— — I Kilometers USGS Community Internet Intensity Map
0 250 500 1,000 1,500 OFF EAST COAST OF THE NORTH ISLAND, N.Z.
Sep 2 2016 04:37:57 AM local 37.4015 179.0548E M7.1 Depth: 19 km | D:us10006]bi
Seismic Hazard e
160° 170° 180° 170° 355 35°S

30°

40°

Al 40'S

., «Cook
- Strait. 4

M7.1 Offshore Northeast Coast of New Zealand Earthquake of 1 September 2016

01 September 2016 16:37:57

-37.401, 179.055

171 . Depth 19 km
e M=7.1
e -4
2ol SO i T s =
: i ' | A 1 | od ) o l L ‘

180°
I 20 0 N <ilometers
0 125 250 500 Processed: Thu Sep 1 18:26:09201 8vmdyi1
DATA SOURCES REFERENCES
EARTHQUAKES AND SEISMIC HAZARD Bird, P., 2003, An updated digital model of plate
USGS, National Earthquake Information Center boundaries: Geochem. Geophys. Geosyst., v. 4,
TECTONIC SUMMARY NOAA. National Geophysical Data Center bo.%pp. 102180,
IASPEI, Centennial Catalog (1900 - 1999) and
. . . L . extensions (Engdahl and Villasefior, 2002) Engdahl, E.R., and Villasenor, A., 2002, Global
The September 1, 2016 M 7.1 earthquake northeast of Gisborne, New Zealand occurred as the result of shallow oblique-normal faulting near the plate boundary between the Pacific and Australia EHB catalog (Engdahl et al., 1998) Seismicity: 1900-1999, chap. 41 of Lee, W.H.K.,
. . . . . . . . . oo . . _ o HDF (unpublished earthquake catalog, Engdahl, 2003) and others, eds., International Earthquake and
platgg. Prellmlnary fgcal mechanism solutllons indicate oblique rupture occurred on either a steep dlpplqg, southwest striking normal fault., oron a shallow dlpplng, north-northeast striking fault. The. Global Scismic Hazard Assessment Program Enginooring Seismology, Part A: Now York, N.Y.
Pacific plate begins its westward subduction beneath the Australia plate at the Kermadec and Hikurangi trenches, 65 km to the east of this event, with a velocity of about 47 mm/yr. The depth, location Volcanoes of the World (Siebert and Simkin, 2002) Elsevier Academic Press, 932 p.
and focal mechanism of the earthquake all indicate this is most likely an intraplate event within the subducting Pacific slab, rather than being an interplate thrust earthquake on the overlying subduction PLATE TECTONICS AND FAULT MODEL Engdahl, E.R., Van der Hilst, R.D., and Buland, R.P.
zone interface. PB2002 (Bird, 2003) 1998, Global teleseismic carthquake relocation with
‘ ; Ji, C., D.J. Wald, and D.V. Helmberger, Source description improved travel times and procedures for depth
160° 170° 180° 170° 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 The Australia-Pacific plate boundary region east of the North Island of New Zealand has a history of large earthquakes both along the plate boundary proper, within the subducting Pacific Plate, and in o o e oty aog, U Setm:
groll(mfi accelera;tion (PGA) on ﬁrén A — —— aemeters tha overlying Australia plate. Seismic activity is especially high in the Kermadec Islands region to the north. Within 250 km of the September 1, 2016 event, 28 other M 6 and larger earthquakes have DeMets, C.. Gordon, R.G.. Argus, D.F., 2010. DISCLAIMER
2 H H *k 0 250 500 1,000 1,500 . . . ?
exccedod in 2 SOyt perrod with a Peak Ground Acceleration in m/sec"*2 occurred over the preceding century. The largest was a M 7.1 event in February 1995, about 45 km to the southwest of the September 1, 2016 earthquake. The 1995 event also occurred as a result of Geologically current plate motions, Geophys. J. Int. 181, 1-80. . gy data, such as place names and politcal
probability of 10 percent. -:— shallow oblique-normal faulting, and is not known to have caused any fatalities or damage. The 1995 M 7.1 earthquake was followed by a M 6.5 aftershock five days later. BASE MAP oo fosertracion and omafone
NIMA and ESRI, Digital Chart of the World should not be regarded as having official signifiance.
2 4 8 1 6 2 4 3 2 4 0 4 8 . . . . . . . USGS, EROS Data Center . .
' ' ' ' ' ' ' ' The September 1, 2016 event was preceded by a M 5.8 foreshock, approximately 18 hours earlier and 30 km to the north, at a similar depth and with the same faulting mechanism as the subsequent M NOAA GEBCO and GLOBE Elevation Models ﬁﬂ‘;ﬁiﬁ?‘fﬂ?ﬁﬁi Geological Survey National
7.1 earthquake. 01 September 2016

http://earthquake.usgs.gov/
Map not approved for release by Director USGS




