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                                                                                                                                                TECTO NIC SUMMARY
Th e  Nove m be r 15, 2014 M 7.1 e arth quake  north we st of Kota Te rnate , Indone sia, occurre d with in th e  sh allow oce anic crust of th e  Sunda plate , in th e  com ple x plate  boundary re g ion of e aste rn
Indone sia, som e  300 km  to th e  we st of th e  m ajor plate  boundary structure  be twe e n th e  Sunda and Pacific plate s. Faulting  m e c h anism s for th e  e ve nt indicate  it activate d a re ve rse  faulting  structure ,
dipping  e ith e r ste e ply towards th e  north we st, or m ore  g e ntly towards th e  south e ast, in line  with  th e  g e ne ral tre nd of e arth quake s in th e  re g ion. Te ctonics in e aste rn Indone sia are  e xtre m e ly com ple x,
and are  dom inate d by th e  m ostly conve rg e nt inte ractions of th e  Pacific, Australia, Ph ilippine  Se a and Sunda Plate s, with  som e  auth ors labe ling  th e  m ost proxim ate  e dg e  of th e  Pacific Plate  h e re  as
a se parate  te c tonic block calle d th e  Caroline  Plate . Th e  e dg e s of th e  Sunda and Australia plate s are  also ofte n subdivide d into sm alle r te c tonic blocks, including  th e  Molucca Se a and Birds He ad
m icroplate s im m e diate ly to th e  south  and e ast of th e  Nove m be r 2014 e arth quake , re spe c tive ly. In th is conte xt, th e  Nove m be r 2014 e ve nt m ost close ly alig ns with  th e  boundary be twe e n th e  broade r
Sunda Plate  and th e  Birds He ad m icroplate . At de pth  be ne ath  th is e arth quake  and th e  Molucca Se a in g e ne ral, th e  inve rte d-U-sh ape d Halm ah e ra Plate , wh ich  h as no surface  e xpre ssion, also
plays a role  in re g ional te c tonics. At th e  location of th e  Nove m be r 15 e arth quake , th e  Sunda and Ph ilippine  Se a plate s are  conve rg ing  in an e ast-we st dire c tion at a rate  of approxim ate ly 109 m m /yr.
Th is are a of th e  Molucca Se a is no strang e r to m ode rate -to-larg e  e arth quake s; ne arly 120 M6+ e ve nts h ave  occurre d with in 250 km  of th e  Nove m be r 15, 2014 e arth quake  in th e  last ce ntury, two-
doze n of wh ich  we re  M7+. Th e  larg e st, a M 8.1 e ve nt in 1932, struck along  th e  sam e  m icroplate  boundary structure  approxim ate ly 190 km  to th e  south  of th e  2014 e ve nt. De spite  th e  larg e  num be r
of e ve nts in th e  re g ion, fe w h ave  be e n dam ag ing , be cause  of th e ir oce anic se tting . Th e  e xce ption was a M 7.5 e arth quake  th at struck 90 km  to th e  south  of th e  2014 e ve nt in January 2007, causing
4 fatalitie s.
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Seismic hazard is expressed as peak
ground acceleration (PGA) on firm
rock, in meters/sec², expected to be
exceeded in a 50-yr period with a
probability of 10 percent.

EXPLANATION
Mag  ≥ 7.0 

0 - 69 km
70 - 299
300 - 600

Plate Boundaries
Subduction
Transform
Dive rg e nt
O th e rs

Volcanoe s

0 500 1,000 1,500250
Kilom e te rs

Pe ak Ground Acc e le ration in m /se c**2

.2 .4 .8 1.6 2.4 3.2 4.0 4.8

Epicentral Region

Epicentral Region

DATA SOURCES
EARTHQUAKES AND SEISMIC HAZARD
  USGS, National Earthquake Information Center
  NOAA, National Geophysical Data Center
  IASPEI, Centennial Catalog (1900 - 1999) and
      extensions (Engdahl and Villaseñor, 2002)
EHB catalog (Engdahl et al., 1998)
HDF (unpublished earthquake catalog, Engdahl, 2003)
Global Seismic Hazard Assessment Program
PLATE TECTONICS AND FAULT MODEL
PB2002 (Bird, 2003)
Ji, C., D.J. Wald, and D.V. Helmberger, Source description 
of the 1999 Hector Mine, California earthquake; Part I: Wavelet
domain inversion theory and resolution analysis, Bull. Seism. 
Soc. Am., Vol 92, No. 4. pp. 1192-1207, 2002.
DeMets, C., Gordon, R.G., Argus, D.F., 2010.
Geologically current plate motions, Geophys. J. Int. 181, 1-80.
BASE MAP
NIMA and ESRI, Digital Chart of the World
USGS, EROS Data Center
NOAA GEBCO and GLOBE Elevation Models
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Base map data, such as place names and political 
boundaries, are the best available but may not be 
current or may contain inaccuracies and therefore 
should not be regarded as having official signifiance.
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