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Located atop three of the large tectonic plates, Mexico is one of the world's most seismologically active regions. The
relative motion of these crustal plates causes frequent earthquakes and occasional volcanic eruptions.

Most of the Mexican landmass is on the westward moving North America plate. The Pacific Ocean floor south of
Mexico is being carried northeastward by the underlying Cocos plate. Because oceanic crust is relatively dense,
when the Pacific Ocean floor encounters the lighter continental crust of the Mexican landmass, the ocean floor is
subducted beneath the North America plate creating the deep Middle America trench along Mexico's southern
coast. Also as a result of this convergence, the westward moving Mexico landmass is slowed and crumpled creating
the mountain ranges of southern Mexico and earthquakes near Mexico's southern coast. As the oceanic crust is
pulled downward, it melts; the molten material is then forced upward through weaknesses in the overlying
continental crust. This process has created a region of volcanoes across south-central Mexico known as the
Cordillera Neovolcánica.

The area west of the Gulf of California, including Mexico's Baja California Peninsula, is moving northwestward
with the Pacific plate at about 95 mm per year. Here, the Pacific and North America plates grind past each other
creating strike-slip faulting, the southern extension of California's San Andreas fault. In the past, this relative plate
motion pulled Baja California away from the coast forming the Gulf of California and is the cause of earthquakes in
the Gulf of California region today.

Mexico has a long history of destructive earthquakes and volcanic eruptions. In September 1985, a magnitude 8.1
earthquake killed more than 9,500 people in Mexico City. In southern Mexico, Volcán de Colima and El Chichón
erupted in 2005 and 1982, respectively. Paricutín volcano, west of Mexico City, began venting smoke in a cornfield
in 1943; a decade later this new volcano had grown to a height of 424 meters. Popocatépetl and Ixtaccíhuatl
volcanos ("smoking mountain" and "white lady," respectively), southeast of Mexico City, occasionally vent gas that
can be clearly seen from the City, a reminder that volcanic activity is ongoing. In 1994 and 2000 Popocatépetl
renewed its activity forcing the evacuation of nearby towns, causing seismologists and government officials to be
concerned about the effect a large-scale eruption might have on the heavily populated region. Popocatépetl volcano
last erupted in 2010.

The earthquake locations shown on the main map (left) and on the depth profiles (lower left) are taken from the
global 1900–2007 Centennial catalog (Engdahl and Villaseñor, 2002) and a catalog of high-quality depth
determinations for the period 1964–2002 (Engdahl, personal comm., 2003) .

Major earthquakes (7.5=M=8.2) are labeled with the year of occurrence, while earthquakes (8.0=M=8.2) are labeled
with the year of occurrence and also denoted by a white outline (Tarr and others, 2010).

The Seismic Hazard and Relative Plate Motion map (below) shows the generalized seismic hazard (Giardini and
others, 1999) and relative plate motion vectors (open arrows with labels; DeMets and others, 1994).

The pre-instrumental seismicity map (upper left) shows approximate locations of events based on macro-seismic
reports and field investigations (NOAA National Geophysical Data Center database of significant earthquakes,
2010). These are earthquakes for which deaths were reported.

Base map data sources include GEBCO 2008 shaded relief, Volcanoes of the World dataset (Siebert and Simkin,
2002), plate boundaries (Bird, 2003), and geographic information from Digital Chart of the World (1992) and ESRI

 (2002). Subduction slab contours are colored and labeled as to depth (Hayes and Wald, 2010).

Bird, Peter, 2003, An updated digital model of plate boundaries: Geochemistry Geophysics Geosystems, v. 4, no. 3, 52 p. 

DeMets, Charles, Gordon, R.G., Argus, D.F., and Stein, Seth, 1994, Effect of recent revisions to the geomagnetic reversal
, 

time scale on estimates of current plate motions: Geophysical Research Letters, v. 21, p. 2191–2194. 

Digital Chart of the World, 1992: http://earth-info.nga.mil/publications/specs/printed/89009/89009_DCW.pdf, last 
accessed Mar. 9, 1996. 

Engdahl, E.R., and Villaseñor, Antonio, 2002, Global seismicity: 1900–1999, in Lee, W.H.K., Kanamori, Hiroo, Jennings,
, 

P.C, and Kisslinger, Carl, eds., International Handbook of Earthquake and Engineering Seismology: San Diego,
, 

Calif., Academic Press, v. 81(A), Chap. 41, p. 665–690. 

ESRI, 2002, ESRI data and maps: Redlands, Calif., ESRI. Available at http://www.esri.com/data/data-maps/index.html. 

GEBCO, 2008, The GEBCO_08_Grid, ver. 20091120, last accessed January 8, 2010 at http://www.gebco.net/. 

Giardini, D., Grünthal, G., Shedlock, K., Zhang, P., and Global Seismic Hazards Program, 1999, Global Seismic Hazards
, 

Map, last accessed January, 2007 at http://www.seismo.ethz.ch/GSHAP/. 

Hayes, Gavin, and Wald, David, 2010, Slab models for subduction  zones: U.S. Geological Survey Earthquake Hazards
, 

Program, last accessed July 22, 2010 at http://earthquake.usgs.gov/research/data/slab/. 

NOAA National Geophysical Data Center, 2010, last accessed March 31, 2010 at http://www.ngdc.noaa.gov/hazards. 

Siebert, Lee, and Simkin, Thomas, 2002, Volcanoes of the world—An illustrated catalog of Holocene volcanoes and their
, 

eruptions: Smithsonian Institution, Global Volcanism Program Digital Information series, GVP-3, last accessed
, 

January 9, 2007 at http://www.volcano.si.edu/world/. 

Tarr, A.C., Villaseñor, Antonio, Furlong, K.P., Rhea, Susan, and Benz, H.M., 2010, Seismicity of the Earth 1900–2007:
, 

U.S. Geological Survey Scientific Investigations Map 3064, scale 1:25,000,000. 

TECTONIC SUMMARY

DATA SOURCES AND MAP DISPLAY

Universal Transverse Mercator Projection
Digital map database and cartography by Susan Rhea and Art Tarr
Manuscript approved for publication Nov. 16, 2011

2011

OPEN-FILE REPORT 2010–1083-F
Revised September, 2011

Any use of trade, product or firm names is for 
descriptive purposes only and does not imply 
endorsement by the U.S. Government.

Although this information product, for the most part, 
is in the public domain, it also contains copyrighted 
materials as noted in the text.  Permission to 
reproduce copyrighted items for other than personal 
use must be secured from the copyright owner.

This and other USGS information products are available at
http://store.usgs.gov/. 
U.S. Geological Survey
Box 25286, Denver Federal Center
Denver, CO 80225

To learn about the USGS and its information products visit
http://www.usgs.gov/. 
1-888-ASK-USGS

This report is available at:
http://pubs.usgs.gov/of/2010/1083/f

For more information concerning this publication, contact:
Center Director, USGS Geologic Hazards Science Center
Box 25046, Mail Stop 966
Denver, CO 80225
(303) 273-8579

Or visit Geologic Hazards Science Center Web site at:
http://geohazards.cr.usgs.gov/

Suggested citation:
Benz, H.M., Dart, R.L., Villaseñor, Antonio, Hayes, G.P., Tarr, 
A.C., Furlong, K.P., and Rhea, Susan, 2011, Seismicity of the 
Earth 1900–2010 Mexico and vicinity: U.S. Geological 
Survey Open-File Report 2010–1083-F, scale 1:8,000,000.

REFERENCES

PRE-INSTRUMENTAL SEISMICITY 1500–1899
Events causing deaths

.

PROFILE X

TRENCH AXIS

-100 0 100 200 300 400 500 600

-800

-700

-600

-500

-400

-300

-200

-100

0

DEPTH PROFILE EXPLANATION Distance (km)

D
ep

th
 (k

m
)

Profiles of earthquake and volcano
locations are constructed from the mapped
data. Locations of the profile intersection
with the surface are drawn in the map and
labeled to coincide with the profile label.
Box defines extent of earthquakes
included in the profile. Length of the
profile graphic is the same as in the map.
Distance in kilometers from the trench
axis is indicated in the X direction, depth
in kilometers is indicated in the Y
direction. There is no vertical
exaggeration. See Explanation at side for
color key. Not all earth layers, earthquake
depths or magnitude, are visible on every
profile.

MAP EXPLANATION

Magnitude classes
4–5.9

6–6.4

6.5–6.9

7–7.4

7.5

7.6

7.7

7.8

7.9

8.0

8.1

8.2

Depth of focus
0–69 km
70–299 km
300–700 km

Active volcanoes

Mean slab depth
60 km
100
200
300
400
500
600

Plate boundaries

Divergent
Transform

Inferred

Subduction

Convergent

Magnitude classes
4–5.9
6–6.4
6.5–6.9
7–7.4
7.5
7.6
7.7

7.8

7.9

8.0

8.1

8.2

Depth of focus
0–69 km
70–299 km
300–700 km

Earth structure
Air
Crust
Upper mantle
Transition zone
Lower mantle

Active volcanoes

Nucleation points
of M>8.3 events

FIGURE EXPLANATION

Peak ground acceleration
0–0.2 m/s²
0.2–0.4
0.4–0.8
0.8–1.6
1.6–3.2
3.2–6.4
6.4–9.8

Relative plate motion
11.0–19.9 mm/yr

20.0–39.9

40.0–59.9

60.0–79.9

80.0–100.0

Plate boundaries

Divergent
Transform

Inferred

Subduction

Convergent

SAN ANDREAS

FAULT

http://store.usgs.gov/
http://www.usgs.gov/
http://pubs.usgs.gov/of/2010/1083/f
http://geohazards.cr.usgs.gov/
http://www.volcano.si.edu/world/
http://www.ngdc.noaa.gov/hazards
http://earthquake.usgs.gov/research/data/slab/
http://www.seismo.ethz.ch/GSHAP/
http://www.gebco.net/
http://www.esri.com/data/data-maps/index.html
http://earth-info.nga.mil/publications/specs/printed/89009/89009_DCW.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




