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DATA SOURCES
EARTHQUAKES AND SEISMIC HAZARD
  USGS, National Earthquake Information Center
  ANSS, Advanced National Seismic System
  NOAA, National Geophysical Data Center
  IASPEI, Centennial Catalog (1900 - 1999) and
      extensions (Engdahl and Villaseñor, 2002)
  HDF (unpublished earthquake catalog) (Engdahl, 2003)
  Global Seismic Hazard Assessment Program
  Pacific Northwest Seismic Network, University of
       Washington

PLATE TECTONICS AND FAULT MODEL
  PB2002 (Bird, 2003)
BASE MAP
  NIMA and ESRI, Digital Chart of the World
  ESRI Online Services
  USGS, EROS Data Center
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Tectonic Setting

Seismic Hazard

Epicentral Region

Tectonic Summary
The magnitude 5.3 southern Colorado earthquake of 23 August 2011 occurred in a region that has
experienced numerous small and moderate shocks in the last decade.  Since August 2001, eight
shocks of magnitude greater than 4.0 have occurred, with the previous largest having been a shock of
magnitude 5.0 that occurred in August 2005.  Many of the shocks have occurred in episodes of
activity known as seismic “swarms”, in which more than one earthquake occurred at the nearly the
same location within a period of several days and in which the largest shock occurred after the
beginning of the sequence and was not greatly larger than preceding or following events of the
swarm.  The USGS conducted a detailed study of an earthquake swarm in this region that occurred in
2001; a report is available on-line at (http://pubs.usgs.gov/of/2002/ofr-02-0073/ofr-02-0073.html -
_Toc2571756).  The shock of 23 August 2011 also occurred within a swarm of smaller shocks that
began on the previous day.  The 2001 and 2011 swarms notwithstanding, it should be noted that some
shocks that have occurred within the southern Colorado source region in the last decade have not
been part of seismic swarms.
The shock of 23 August 2011 occurred as the result of normal faulting, at a shallow depth of focus.
The preliminary location, depth, and style of faulting for the 2011 earthquake are very similar to the
earthquakes in the previously-cited 2001 swarm.  The 2001 swarm did not occur on a mapped
geologic fault.  The north or north-northeast strike of the causative faults of the largest 2001 and 2011
earthquakes are consistent with the east-west extension that has formed the Rio Grande rift to the
west of the epicentral region.
Prior to the onset of small earthquake activity in 2001, earthquakes had occurred in the Trinidad
region in 1966 and 1973.  A widely felt magnitude 4.6 earthquake occurred on October 2, 1966, and
was felt over a 38,400 km2 (15,000 mi2) area.  The published location for the 1966 event is northeast
of Trinidad, and detailed analysis of this event indicates that it likely did not occur in the same area as
the 2001 swarm or the 2011 M 5.3 earthquake.  However in September 1973, a swarm of six
earthquakes within a period of five days was felt in and around Segundo, Colorado (which is near the
epicenter of the M 5.3 quake), and the two largest events had magnitudes of 3.1 and 4.2.  The
published locations of these two earthquakes are directly northwest of Trinidad Lake, but their exact
locations are uncertain by at least ±10 km (±6 miles).  Considering the location uncertainty and the
felt report information, the 1973 earthquake swarm could have originated from the same source area
as the 2001 and 2011 swarms.
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23 August 2011 5:46:19 UTC

37.07° N., 104.7° W.
Depth 4 km
Mw = 5.3 (USGS)

15 km (9 miles) WSW of Trinidad, CO
33 km (20 miles) NW of Raton, NM
54 km (33 miles) S of Walsenburg, CO
290 km (180 miles) S of Denver, CO
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In the United States, seismic hazard is expressed
as peak ground acceleration (PGA) on firm rock,
in %g, expected to be exceeded in a 50-yr period
with a probability of 2 percent. Data from the
National Seismic Hazard Map, 2008. Peak Ground Accleration in %g (2% probability of exceedance in 50 years)

2 4 6 8 10 12 14 16 18 20 30 40 50 60 80 120 160

Raton

Trinidad

Eagle Nest
Cimarron

Maxwell

Aguilar

Cokedale
Starkville

25

105°W

105°W

37°N 37°N

Epicentral Area

Epicentral Area

0 15 30 457.5
Kilometers

Explanation

Main Shock

Aftershocks
Earthquakes
magnitude

3.0 - 3.9
4.0 - 4.9
5.0 - 5.7

Earthquakes
year 1973-2011

1973
1975
1980
1985
1990
1995
2000
2005
2011
Quaternary Faults
Towns

Highway
Class

Interstate
Drainage


