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                                                                                                                                                             TECTO NIC SUM M ARY
The  July 29, 2016 M  7.7 e arthquake  in the  Northe rn M ariana Island s re gion oc c urre d  as the  re sult of ob lique  re ve rse  faulting at an inte rm e d iate  d e pth, approxim ate ly 210 km  b e ne ath the  Pacific O c e an and  200 km  we st of the
M ariana Tre nc h, whic h m arks whe re  the  Pacific plate  b e gins its sub d uc tion b e ne ath the  ove rrid ing Philippine  Se a plate . Focal m e c hanism  solutions ind icate  ob lique  rupture  oc c urre d  on e ithe r a south-southwe st or northwe st
striking re ve rse  fault. Slip on a fault of e ithe r orie ntation is consiste nt with the  intraplate  c om pre ssional te c tonic s im plie d  b y the  faulting m e c hanism  and  e arthquake  d e pth. At the  location of the  e arthquake , the  Pacific plate
m ove s to the  we st re lative  to the  Philippine  Se a plate  with a ve loc ity of ab out 40 m m /yr, and  at ab out 60 m m /yr re lative  to the  M ariana m icroplate . The  e arthquake  like ly re pre se nts the  re le ase  of stre ss re sulting from  the
d istortion of the  Pacific plate  at d e pth.
Earthquake s like  this e ve nt, with focal d e pths b e twe e n 70 and  300 km , are  com m only te rm e d  "inte rm e d iate -d e pth" e arthquake s. Inte rm e d iate -d e pth e arthquake s re pre se nt d e form ation within sub d uc te d  slab s rathe r than at the
shallow plate  inte rfac e  b e twe e n sub d uc ting and  ove rrid ing te c tonic plate s. The y typically cause  le ss d am age  on the  ground  surfac e  ab ove  the ir foc i than is the  case  with sim ilar m agnitud e  shallow-foc us e arthquake s, b ut large
inte rm e d iate -d e pth e arthquake s m ay b e  fe lt at gre at d istanc e  from  the ir e pic e nte rs. "De e p-foc us" e arthquake s, those  with focal d e pths gre ate r than 300 km , also oc c ur in the  sub d uc te d  Pacific plate  b e ne ath the  M ariana island
arc. Earthquake s have  b e e n re liab ly locate d  to d e pths of ab out 630 km  b e ne ath the  M ariana arc.
W hile  c om m only plotte d  as points on m aps, e arthquake s of this size  are  m ore  appropriate ly d e scrib e d  as slip ove r a large r fault are a. Re ve rse  faulting e ve nts of the  size  of the  July 29, 2016 e arthquake  are  typically ab out
110x40 km  in size  (le ngth x wid th).
The  M ariana Arc hosts fre que nt m od e rate -to-large  e arthquake s, and  four othe r e ve nts ove r M  7 have  oc c urre d  within 250 km  of the  July 29th e arthquake  in the  pre c e d ing c e ntury. The se  inc lud e  a d e e p (595 km ) M  7.1 e ve nt in
August 1995, approxim ate ly 70 km  to the  northwe st, and  a M  7.2 in O c tob e r 2007, also at an inte rm e d iate  d e pth (207 km ), and  60 km  to the  north-northwe st of the  July 29th, 2016 e arthquake . The  re m ote  location of all of
the se  e arthquake s m ake s the m  m inim ally d isruptive .

EXPLANATION

_̂ M ain Shoc k

Earthquake Magnitude
( 5.5 - 6.5
( 6.5 - 7.0

( 7.0 - 7.5

( 7.5 - 8.0

( > 8.0

Earthquake Depth (km)
!( 0 - 69

!( 70 - 299

!( ≥ 300

Slab Contours (Depth)
<= 20 (km )

40 - 140 (km )

160 - 200 (km )

> 200 (km )

Plate Boundaries
# Sub d uc tion

Transform

Dive rge nt

O the rs

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
M ag ≥ 7.0 
!( 0 - 69 km
!( 70 - 299
!( 300 - 600

Plate Boundaries
# Sub d uc tion

Transform
Dive rge nt
O the rs

V olcanoe s
#*

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

Pe ak Ground  Ac c 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
Volcanoes of the World (Siebert and Simkin, 2002)
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

REFERENCES
Bird, P., 2003, An updated digital model of plate 
boundaries: Geochem. Geophys. Geosyst., v. 4, 
no. 3, pp. 1027-80.

Engdahl, E.R., and Villasenor, A., 2002, Global 
Seismicity: 1900-1999, chap. 41 of Lee, W.H.K., 
and others, eds., International Earthquake and 
Engineering Seismology, Part A: New York, N.Y.,
Elsevier Academic Press, 932 p.
Engdahl, E.R., Van der Hilst, R.D., and Buland, R.P.,
1998, Global teleseismic earthquake relocation with 
improved travel times and procedures for depth 
determination;Bull. Seism. Soc. Amer., v. 88, p. 722-743.

EARTHQUAKE SUMMARY MAP

PAGER

DISCLAIMER

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.
Map updated by U.S. Geological Survey National 
Earthquake Information Center 
29 July 2016
http://earthquake.usgs.gov/ 
Map not approved for release by Director USGS

M7.7 Northern Mariana Islands Earthquake of 29 July 2016
 
29 July 2016 21:18:25
 
18.515, 145.529
Depth 212 km 
M = 7.7

SCOTIA
 PLATE

DYFI?

PACIFIC
 PLATE

PHILIPPINE
SEA PLATE


