ZUSGS

science for a changing world

U.S. DEPARTMENT OF THE INTERIOR EARTHQUAKE SUMMARY MAP
U.S. GEOLOGICAL SURVEY —
Prepared in
cooperation »
[ ° with the Global
Seismographic G SN—
° Y
Tectonic Setting
130° 10° 100° Southern California 5.7
% EXPLANATION . ] . 15 June 2010 22:40:41 UTC % USGS Al =N
Epicentral Region Uoo | $YSAID
o] o] £
i ; : i : Main Shock 32.698° N., 115.924° W. : -
[l S ﬁ I Depth 5.4 km M 5.7, 4.8 mi ESE of Ocotillo, CA wﬁﬁﬁ?
i ake ~ Cheyenne , , Mw = 5.7 (USGS) l T Origin Time: Tue 2010-06-15 04:26:58 UTC '
= e @ f%t Col&rado firte L e ©  Aftershocks Wojave =Y et : Craated: 12 heuns, 10 rinues alber sarhguake
£ : &~ . . 4 ’I‘y.. E’._Ia}éau rt i ) nPRES & ke (5 miles) ESE (122°) from Ocoillo, CA i {; 4 Location: 32.?'{3"!'4 115.92°W Depth: & Ic.r'I1 -
T L T e -~ pemer : Mag 2 6.0 24 km (15 miles) WSW (245°) from Seeley, CA Estimated Population Exposed to Earthquake Shaking
e g o il F UNI TE D STA ® 0-6%km PR 35 km (22 miles) WSW (254°) from El Centro, CA bl L] :
" 7 isc 7 £ ) V' b B i : @ 70-299 :Y:T;J 105 km (65 miles) E (79°) from Tijuana, Baja California, Mexico H/Cn FRERCALL P G TF I I-m v Vv Vi Vil
i g @ I o Rivert #’,’{ ; w e s : : @ 300-600 : \eg Prescott y 4 3 FERCEWED SHAKING | Mot felt | Weak | Light |Moderate| Streng | Wery Strong Sovere Viglent | Extreme
o e ? - j \ B\ ; e e : 5 L Bamaa . / Hesperia \ \ @;_k& 4 TR nesistont | none nene nene W, Light Lighs Mgdarate ModeraterHeavy | Heawy |V, Heawy
: - R e e o e Plate Boundaries == oy 7 \S X BAMAGE ~ [~iherable y— v )
Fod ¢ 7 : & = & ; {if 7 / 4 ~ 19\9‘2 = \ \ \\ [ & riaC AL nene none none Lighs fiackerabe ced crateHeawy Hoawy Boawy | W Heawy
i s ; £ 1 i Gy o : ' R . = s 2 ) Y Etmated ssposre only Nd udes papUlon witn fe mep s
. 2 = NORTH gy —A—— Subduction @ S R '“"i \\ \! \\\ nty pg\@ ’ - ! .
Stk i 1 = ’ ; Boenit I > % i 0 Thou 3 r.:- ) 2 LN : I b X i ]Ir ] F'l:l[:ll.llatlljl'l EIFIDEU re populatian per =1 &q, km fram Landscan Ea.l,actad Cit':'l E:pmurﬂ
AT b . -1 SR ‘AMERICA Transform , “o _°""f.f___=_.§!en il o R, = S ﬁa”fomia K> ! [0 5 | 50 100 500 1000 5000 10000 [ULLIEHI Popula
i £ EP'CENTRA!— - TES : : e 340 > 2' - " o — = g ; O " \ 34° .'.,‘1 _ . ™ o, s
ety i F a e ; i i S~ > o d Joshu : / - ¥ W7 116.556 Sk LR 115.5%W L15°%W W Holtville
~ REGION. - A A e . g > ‘—-mtw\"w Midland} () | o : 1 V Secle
ik PLATE - ciiciis —I— Divergent [ SO it 0 \ ] ? ’ ? g
Paso “73 N\ \ b % 6 Y'ts V El o
T Aneachella F—_— _ N - 1 2 P V' Heber
| —X— Convergent o) 0‘{\‘- — E P I e N 0 . V Imperial
e _ Peoriad, GI it ¥ v B
o . O <O \ : ﬁ i Q& peistEtedsie i rawlay
ks /\ Active Volcanoes \ S ~Phoeniizn L iy e || M Mexieall
o @ = _ Tl ﬁ&ﬁf"i(_ o : il Tijuana 1,378
o Arizona L (v L Il Chula Vista
e (@) AN - . # M F I Il Ernsenada
C‘ 347) (587 ", - Al W San Diego 1223
) O /. % * ! Y ical ¢ 4| Doic cries appear an map (k= 1000
o . » LTS M"% VTR Y . .
; Cgipcan Gulf L S 8 (5 S i - ¥ 20w T U 18haking Intensity MM
Q= R \ B, Samoy 7, (> Aztec..~ e, ) - ! . ot o i -
o & a?‘“ra”9° of //\\"' 1D gﬁlf:jﬁ'ﬁ—‘"._: R\\ i O G 684-" —\ ] . o i J.tbi R — |1:.m|-; = ulsz'?-—
: . IR o Yy - Ll ia]
Cgastecss. © | Mexico EXPLANATION \ epiels Tyt LM o 5
Aguascalientes  San Luis P10 AN Rﬁ Qi e 25
: s _'_._O X - =2 E s . b
jﬁf Main Shock . B iR .\ | . —
s i A e il . i e L . - > Cor‘do o VIR +
TR i V- U S e PSS A Aer e i A ‘ NO® e Mo , ©  Aftershocks e @ '\ Wi
A i ! i, NS, yog _ SIa . y * I
/ H = L Organ Pipe ey
Earthquake Magnitude | Ot o e Cactus -
b E| Pinacatey Gran, == NWON -
O 4.50-5.99 ® Y _ehéknada o i oty
_) (Blosphere Reserve) d
: G i i ’ Q 600 - 699 R ':_ 1956 : Era |
T Y, \
130° 120° 110° 100° O 7.00-7.99 pa, Y W QOwerall, the population in this region resides in structures that are vulnerable to sarthquake shaking, thowgh some rasistant
Sy Baja California 3 \ siructures exist. A magnitude 3.3 earhgquake 255 km Northwest of this one struck Whilther Marrews, Califormia on Ociober 1,
RELATIVE PLATE MOTIONS Scale 1:20,000,000 O 8.00 - 8.99 JI . 1987 (UTC), with estimated population exposures of 20,000 at intensity W11 and 1,292 000 at intensity VI, resuling in a reported
N RN SESSSS—— Kiometers . - O L& T N B fatalities. On January 17, 1924 (UTC), a magnitude 6.7 earthguake 294 km Morttrwest of this one struck Morthridge, California,
. . . Sonora. oy With estimated population expesuras of 211,000 31 intanaity 1 or greater and 1,968 000 at intensity VIll, resulting in a repanted
In the region of this earthquake, the Pacific 0 250 500 1,000 1,500 ® 3 &0 fatalities. Recent sarthquakes in this area have caused landslides and liquefaction that may have confributed to losses
Plate moves northwest with respect to the 9.00-9.99
North America Plate at about 45 mm/yr.
Earth quake De pth @ Thirs infarmation was aulomatically generaled and has nol been revieeed by 8 seismologisl,
® 069 l ._ http:/fearthguake. usgs.govipager Event ID: ci14745580
Caborca
all, | ) & S =
@ 70-299 s 8
o o California
Seismic Hazard ® 300-700
Gulf of Galifornia
130° 120° 110° 100° 90°
_ / _ US Quaternary Faults ; ot
| I\D/Ii?nes Age of Last Motion / ] '% USGS Community Internst Intensity Map
A ] <150 W et 0 oo sonordl . SOUTHERN CALIFORNIA
y Lincoln N— \\ ' \ & 30 Jun 142010 21:26:58 local 32.6978N 115.9235W M5.7 Depth: & kmi ID:¢i 14745580
< \ s . . " ; I'. . | , - = | , | . 3
40° e Kansas SerindfieldL40° 15,000 118° 116° 114° 12° N , Poferile X i Sy h-.- A% || evsize 38N
= z . Del o L o] B
T°‘ﬁ3ka.cny <130,000 Scale 1:2,813,958 Note on earthquakes: From 1900-1963, earthquakes shown are from ew*f‘h = ), 10
Lo 750,000 s e S | Kilometers  Centennial Catalog, magnitudes greater than 5.5. From 1964-2002, 3 - = r Jams
: ’ 0 125 250 500 earthquakes are from HDF catalog, magnitudes greater than 4.5. From ' : Bullh&ad ity 3
<1,600,000 2003 to present, earthquakes are from NEIC, magnitudes greater than 4.5. v P ol "55" i mm
? & | ] N
. . O!(Iahoma LEkB i e
4 "ty Significant Earthquakes Mag >= 6 St N
Year Mon Day Time Lat Long Dep Mag
1902 03 22 2212 35.000 -120.000 0 6.8
el L 1915 11 21 0013 32.000 -115.000 0 7.1
[] 1918 04 21 2232 33.812 -117.440 15 6.8
Baton 1934 12 31 1845 32.685 -115.761 15 7.1
: Rougo 1940 05 19 0436 33.222 -115.697 15 6.9 32'N - 32°N
an g Austin u _
. m Clor o . 1952 07 21 1152 34.949 -119.046 10 7.3
30 ¢ ~30 UM
Antgnlo .vesto S e% TECTONIC S MARY 1956 02 09 1432 31.669 -116.099 10 6.8
EPICH P Orleans 1968 04 09 0229 33.159 -116.192 15 6.0
o7 A MS5.7 aftershock to the M7.2 April, 4th 2010 Easter Sunday mainshock, called EI Mayor-Cucapah earthquake, occurred at 1968 04 09 0229 33.160 -116.192 15 7.0
J/ 9:27 pm (Western Standard Time) on June 14th, about 5 miles southeast of the Imperial County community of Ocotillo, at the 1971 02 09 1400 34.401 -118.392 5.9 6.2 Fusrare
_ \ US Mexico border. This aftershock was the largest so far of the M7.2 El Mayor-Cucapah sequence. This aftershock was 1971 02 09 1400 34.401 -118.392 6.4 6.7
Qi onterreyy located within the large cluster of aftershocks at the northwest end of the ongoing aftershock sequence. The M5.7 event was 1979 10 15 2317 32.814 -115.646 12 6.9 30°N - 30°N
foll d by it . ftershock ith f M4+ and 35 M3 to M4 ts. durine the first 12 h 1979 10 15 2317 32.815 -115.646 12 6.4 : _ |
Ciudad ollowed by its own vigorous aftershock sequence, with four an 0 events, during the firs ours. 1980 06 09 0328 32.268 -114.906 3.1 6.5 e T TR EY
Durango L O —————— -
Victoria o , o 1980 06 09 0328 32.269 -114.906 2.2 6.4 " :
The June 14th event probably occurred on a northwest striking fault that follows the trend of the Elsinore fault in this region. 1981 04 26 1209 33.125 -115.643 10.1 6.0 118 W 116°'W 114°'W 112°W
Luis  Jrampico The Elsinore fault is more than 110 miles long, and extends into the Orange County and Los Angeles area as the Whittier fault. 1981 09 04 1550 33.894 -119.028 15 6.0 wrensTr | 1 S vi vil : _
The Elsinore fault is capable of a major earthquake that would significantly affect the large metropolitan areas of southern 1986 07 08 0920 33.969 -116.779 11.7 6.1 el ] Vit B et s ol 8 el il Ot Bk B
. . . . . . DAMAG none | none | nons | Wery light | Ligh Moderal Moderate/ Hea: Heav W. Heas
Meriday California. The Elsinore fault has not hosted a major earthquake in more than 100 years. 1986 07 08 0920 33.970 -116.779 11.7 6.1 —l — S B i =
o . Campeche | .. 1987 10 01 1442 34.061 -118.133 14.4 6.0 Rl Ll L bk
& v The occurrence of this aftershock and its own aftershock sequence, and the M4.9 earthquake that occurred along the San 1223 ﬁ ;j 8122 32 . ;Zj :ﬁg ' 3259) 12 2 ' i
4 Jacinto fault on June 12th 2010 demonstrate that the earthquake activity in the region remains at an elevated level. The San 1987 11 24 1315 33 ) 070 -115 ) 952 1.9 ¢ ) 5
Jacinto fault is known as the most active earthquake fault in southern California. Caltech and USGS seismologist continue to 1987 11 24 1315 33.070 -115.952 1.9 6.6 DATA SOURCES REFERENCES
monitor the on going earthquake activity using the Caltech/USGS Southern California Seismic Network and a GPS network of 1992 04 23 0450 33.868 -116.546 12 6.1 EARTHQUAKES AND SEISMIC HAZARD Bird B 2003, An undated disital model of slate boundarics:
more than 100 stations. 1992 06 28 1157 34.194 -116.511 15 7.6 USGS, National Earthquake Information Center Gonchom Gromie Gaoa e D g
. . eochem. Geophys. Geosyst., v. 4, no. 3, pp. 1027- 80.
I 1992 06 28 1157 34.198 -116.515 15 7.3 NOAA, National Geophysical Data Center
130° 120° 110° 100° 90° 1992 06 28 1505 34.287 -116.817 12.2 6.6 IAS;S;’Sgi‘:(egﬁ‘gﬁaﬁi‘fé‘ég\fﬁ19a 221{01933())2*‘)“‘1 Engdahl, E.R. and Villasefior, A., 2002, Global Seismicity:
Seismic hazard is expressed as peak Scale 1:20,000,000 1992 06 28 1505 34.289 -116.817 12.4 6.5 HDF (unpublished earthquake catalog) (Engdahl, 2003) 11900 - 1‘9991 (}:Ehapﬁ 41 Ef LeZ’éV'H'K" ?IldSOtherS,leds.,
ground acceleration (PGA) on firm Kiometers 1994 01 17 1230 34.185 -118.563 19 6.7 Global Seismic Hazard Assessment Program Pn;:trza}t;?na Yarlt( Quake and Enginecring Seismology,
rock, in meters/sec?, expected to be 0 250 500 1,000 1,500 1999 10 16 0946 34.555 -116.436 15 7.2 - ew YTk, L X, Bisevier Academelc Tress, 552 b
exceed'e(.i in a 50-yr period with a DISCLAIMER P;gg(ﬁ)g]?}(;ggl;(l)g;AND FAULT MODEL Engdahl, E.R.,. Vap der Hilst, R.D., anq Bula.nd,.R.P., 1998,
probability of 10 percent. - . Global teleseismic earthquake relocation with improved trav-
Finite Fault Model, Chen Ji, UC Santa Barbara (2007) . S .
L .. el times and procedures for depth determination: Bull. Seism.
Peak Ground Acceleration in m/sec**2 Base map data, such as place names and political Soc. Amer.. v. 88. n. 722-743.
. . b 2 p
boundaries, are the best available but may not be BASE MAP o
- _ current or may contain inaccuracies and therefore I[\IJISI\(/IQ a;ggss II{)I’ Dlgltal Chart of the World Map prepared by U.S. Geological Survey
should not be regarded as having official significance. NOA A’ GEBCO ata d ér]itgrBE Elevation Model National Earthquake Information Center
2 4 8 16 24 32 40 48 oo evation Models 15 June 2010
ESRI Online Map not approved for release by Director USGS




