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INTRODUCTION REFERENCES D A T E ORIGIN TIME LAT LONG. DEPTH HYPOCENTER M A G N I T U D E INTENSITY 
YEAR MONTH DAY H M S (KM) QUAL REF USGS OTHER MOMENT MM REF 

Algermissen, S . T., 1969, Seismic r;sk studies in the Un i ted States: Fourth Wo rId (UTC) ( mb) ( Ms ) ( M ) 

This map is one of o series of seismicity maps produced by the U. S. Geological Conference on Earthquake Engineering, Sent iago, Ch 1 I e, January 13-18' 1969' 
1966 	 AUG 14 15 25 53 . 7 32 . 1 1 5N. 102. 339W. 003 c 349 3.4 3 2Mn DG VI 81Survey that show earthquake data of individual states or groups of states at the scale of Proceedings, v. 1, p. 14-27. 

1:1,000,000. This mop shows only those earthquakes with epicenters located within the Both, ~orkus, 1966, Earthquake energy and magnitude, in Phys1cs and chem1stry of the Kermit, Texas. Several street s1gns were toppled, windows broken. Also felt at Wink, Te x as and 

boundaries of Texas, even though earthquakes in nearby states or countries may hove been Earth, v 7· New York, Pergamon Press, p . 115-165 . at Loco Hi I Is, New Mexico. 

felt or may have caused damage in Texas. Gutenberg, Beno, 1945, Amplitudes of surface waves and magnitudes of shallow earthquakes : 1966 NOV 26 20 05 41 30. 9 N. 105 4 W. B 169 2.6ML NMI 
Sersmological Soc1ety of America Bulletin, v 35, no 1, p 3--12 1969 FEB 02 12 49 32.0 33.3 N. 95.8 W c 178 2 8Mn SLM 

The data in table 1 were used to campi le the seismicity mop; these data ore a Gutenberg. Beno, and R1chter, C. F .• 1956, Magn1tude and energy of earthquakes. Anna I i 1969 MAY 12 08 26 1 9 6 31 . 853N. 106 . 51 6W. 013 B 349 3 4ML GS V• 42 
Texas. i n cei I ing cracks a dr1vewaycorrected, expanded, and updated (through 1983) version of the data used by Algerm i ssen di Geofis1ca, v 9. no 1, p . 1-15 . 	 El Paso, One home had hair! ine cracks the and in cement 

A mognrtude Journal 	 The annual edition "United States Earthquakes " assigned on intensity of to shock(1969) for a study of seismic risk in the United States. The locations and intensities of Hanks, T C , and Kanomori, Hi roo , 1979, moment sca l e of of VI this 

some earthquakes were revised and intensities were assigned where none hod been before. Geophysical Research, v. 84, no. 85, p. 2348-2350 1969 MAY 12 10 39 31.8 N. 106 . 4 W. • G 42 F 42 

~any earthquakes were added to the original I ist from new data sources as well as from Nuttli, 0. W., 1973, Seismic wove ottenuot1on and magnrtude relations for eastern North 
some old data sources that hod not been previously used. The data in table 1 represent America: Journal of Geophysical Research, v . 78, no 5, p. 876-885 1971 JUL 30 014551.4 31 .644N. 103. 1 73W. 005 B 349 3.0 3 6Mn DG I I I 173 
best estimates of the location of the epicenter, magnitude, and intensity of each Richter , C. F., 1958, £lementory seismology: San Francisco, W. H. Freeman and Co . , 1971 JUL 31 14 53 49.4 31. 652N. 103. 1 1 9W. 002 B 349 3.4 3 2Mn DG IV 173 
earthquake on the basis of historical and current information. Some of the aftershocks 768 p. 1971 SEP 24 01 01 54 31.6 N. 103.2 w. B 169 3.0ML NMI 
from large earthquakes ore I isted, but not all, especially for earthquakes that occurred Wood, H. 0., ond Neumann, Fronk, 1931, ~odifred Mercalli intensity scale of 1931: 1972 DEC 09 05 58 44 . 3 31.8 N. 106.5 w. G 45 Ill• 45 
before seismic instruments were universally used. Seismologrcal Society of Amerrca Bulletin, v. 21, no. 4, p . 277-283. 1973 DEC 25 02 46 28 . 82 N. 98 20 w. B 342 IV 46 

The latitude and longitude coordinates of each epicenter were rounded to the nearest 1974 FEB 15 13 33 49.2 36.399N. 100.688W . 000 A 349 4 . 5 4 5Mn DG 4.4 HRN v 47 
tenth of a degree and sorted so that all identical locations were grouped and counted. 1974 DEC 30 08 05 27. 1 30.92 N. 103.11 W 005 B 1 1 1 3 7ML GS 

Table 1.-Ch r onological l i sting earthquakes for State of 	 1975 AUG 07 43.8 104 489W c 4.8 2Mn I I These locations ore represented on the map by a triangle. The number of earthquakes at of the Texas 	 01 27 30.567N. 001 349 3 DG 48 
each location is shown on the mop by the arabic number to the right of the triangle. A 	 1976 JAN 19 04 03 31 . 4 31 .90 N. 103 . 09 W. 003 A 214 2 6Mn GOR IV 49 
Roman numeral to the left of a triangle i'S the maximum ~od1fied Mercolli intensity (Wood 1976 	 JAN 22 07 21 57.0 31.90 N. 103.07 W. 001 B 49 2 8M L GS I I I 49 
and Neumonn, 1931) of all earthquakes at that geographiC location. The absence of on 

D A T E ORIGIN TIME LAT . LONG. DEPTH HYPOCENTER M A GN!TUD E INTENSITY JAN 25 04 48 28.5 31 .900N. 100.087W. A 349 v 49intensity value indicates that no intensities hove been assigned to earthquakes at that 
(KM) REF OTHER MM 	

1976 004 3 3Mn DG 
QUAL USGS 	 MOMENT REFYEAR MONTH DAY H M S 	 1976 AUG 05 18 53 09 31 . 57 N. 103.02 W. B 170 3 0M L NMI 

intensity was rec~rded. (UTC) (mb) (Ms) ( M ) 	 1977 APR 26 09 03 07.6 31 . 90 N. 103 . 08 W. 005 A 214 2 7Mn GOR IV 39 
1977 JUN 07 23 01 25.0 33 . 133N. 100.938W. 012 c 349 3 . 4Mn DG 
1977 JUN 17 03 37 05.7 32 . 35 N. 100.40 W. 005 c 239 2 5Mn TUL 

1873 	 MAY 01 04 30 30.2 N. 97 . 7 w G 105 3 6Mfa BAR IV• 342 Davis (364) suggests that this earthquake is a typical Snyde r , Texas earthquake. His I oca t ion 

location. The year shown below each triangle is the latest year for which the maximum 

I I h 1873 	 MAY 01 30.2 N. 97.7 w. G 105 105 is at 33N ond 101W. 
1873 	 MAY 01 30.2 N. 97.7 w. G 105 I I I • 105EXPLANATION OF THE TABLES 

97.06 w 	 3 . 6Mfa 1887 JAN 05 17 57 30. 15 N. G 342 BAR v 342 1977 NOV 28 01 40 52.0 32.960N. 100.880W. 001 A 349 3 . 0Mn DG 
1887 JAN 31 22 14 30.53 N. 96.30 w. G 342 IV 342 1978 MAR 02 10 04 53.0 31.554N. 102.501W . 001 A 349 3 . 5ML GS I I I 240 

1978 JUN 16 11 46 56.0 32.990N. 100 875W. 349 4.4 SLM VOS 240The doto in table 1 ore I isted chronologically in the following categor i es· date, 	 08 31.7 95.2 ? 342 342 
003 A 4 . 6Mn 4 . 5 V 

1891 	 JAN 06 00 N. W. F VI Snyder, Texas.- This earthquake resulted from the injection practices at the Cogdel I oi I fieldorigin time in Coordinated Universal Time (UTC), N. latitude , W. longitude, depth, This event has been questioned as to a real earthquake or whether it was o tornado/violent 	 (Davis;364).hypocenter quality and reference, magnitude, intensity (Modified ~ercalli) , and 1ntensity thunderstorm . Carlsen (342) concludes that it was a very shallow-focus earthquake centered near 1978 JUN 16 11 53 33.1 32. 865N. 100 . 986W 005 c 349 3 . 4Mn TULreference. The letter F is recorded in the intensity column if on earthquake was felt but Rusk, Texas, felt strongly at Rusk, but not felt in the nearby communities . 
not enough information was available to assign on intensity. Table 1 has some basic 	 1979 JUL 05 01 05 0 2 9 32 997N 100 9 24W 001 B 349 2 7Mn TUL

1891 	 JAN · 08 31 . 7 N. 95.2 W. ? F 342 Ill• 38 
limitations in terms of the size (mognrtude or intensity) of the earthquakes listed. All 	 Near Snyder, Texas. Th i s earthquake was heard, no t felt at Snyde r, Texas

1902 	 OCT 09 18 00 30.10 N. 97.60 W G 342 3.6Mfa BAR IV• 342 
felt earthquakes or those with computed magnitudes greater than 2 . 5 are I isted If no 

1907 	 APR 35.2 N. 101.8 W. F 364 v 364 
magnitude was computed and the earthquake was felt or an epicenter pub I ished, it was 

1910 08 1 7 30 1 N. 96. 0 G 105 3 . 6Mf o IV 105 	 1980 FEB 21 20 42 03.5 35.19 N. 101.01 w. 001 B 214 2.9Mn TULMAY 30 W. 	 BAR
included in the earthquake list. The low-magnitude events located 1n r ecent years with 1980 JUN 09 22 37 12 3 35.484N. 101 .010W 001 B 349 3 . 4Mn TUL v 300 
data from dense seismograph networks have not been included. 1981 JUN 09 01 46 30.2 31 . 76 N. 94.28 w. B 342 3.0Mn TUL IV 3251914 	 DEC 30 01 00 30 . 5 N. 95.9 W. X G 105 IV• 272 

1981 	 NOV 06 12 36 41 . 0 31.924N. 95.198W. 003 B 342 3 . 2Mn TUL v 342
1917 	 MAR 28 19 56 35.4 N. 101.3 w. F 364 VI 364 

Listed below is on explanation of the symbols and codes used in table 1: 	 Texas strong shock considerable and plastered walls 1n 1981 NOV 06 12 39 3 3 .0 31 92 N. 95 20 w B 342 2 . 1MD CAR I I I • 342Panhandle, A local caused alarm crocked 
several buildings . At Amarillo, Texas, cement walls of many buildings were cracked. Felt area 

1982 	 JAN 04 1 6 56 08 . 1 31 18 N. 102 49 w 005 B 350 3 9Mn TUL I I I 350 was estimated at 2500-5000 sq km. The literature (Woollword;84, Udden;123) lists shocks that 
MAR 32 N. 	 GS 1. Leaders( ... ) indicate information not available. 	 1982 28 23 24 9 28 83 98 19 w B 342 3.0Mnoccurred Jan. 28 at 19:56 UTC and ~arch 24 at 19:30 UTC near Panhandle, Texas. Davis (364) 
APR 	 2.8Mn2. Latitude and longitude ore I isted to a hundredth of a degree if they hove been 	 1982 26 08 31 47 7 33.02 N. 100 84 w 005 B 350 GS argues that the Jon. 28 ~arch 24 are identical this shock. two

published with that degree of accuracy or greater; however , most historical events 	
and shocks to These shocks ore 

1982 OCT 14 12 52 46.3 36 10 N. 102 57 w. 005 B 350 3.9Mn GS IV 350 
r emoved from the ectal Jgue.

hove assigned locations based on felt or damage information and ore I isted in table 	 1982 NOV 28 02 36 48 . 5 33 . 00 N 100 84 w 005 B 350 3.3Mn TUL IV 3501917 	 MAR 28 23 38 35.4 N. 101.3 W • F 364 F 105 
only 	 to the nearest degree or tenth of a degree. An asterisk (•) to the right of the Panhandle, aftershock the 28 earthquake. Shock 20 secTexas. Strong of March 	 lasted
longitude indicates that the latitude and longitude were not given in the source (Docekol ; 105). Pampa 	 1982 NOV 28 05 42 33.0 N 100 . 8 w.• r 364 2.4MD DAVThe earthquake was not felt at or at Amarillo, Texas. Nuttli (301)
reference but were assigned by the campi lers of the data file An x to the right of 	 1983 APR 03 04 55 21 . 2 35 448N . 102 . 321W 005 c 360 3.4~n TULindicates the earthquake occurred on March 27 at 23 : 38 UTC
the longitude indicates that the event is on explosion, a suspected explosion, a MAR 07 05 03 N. 106.5 W. 105 4 . 3Mfo BAR 	 105 1983 JUL 23 15 24 38.2 28 7~3N 98 131W . 005 c 360 3.4ML TUL IV 3601923 31.8 G 	 IV•
rockburst, or some other nontectonic event; these hove not been plotted on the mop. A 1923 07 31.8 N. W. G 105 	 105 1983 JUL 23 15 24 39. 1 28 825N 98 185W. B 342 3.4Mn TUL v 342MAR 106.5 	 IV•
question mark(?) to the right of the longitude indicates that published descriptions 	 1983 JUL 23 22 41 28 . 83 N. 98 . 19 w. • B 342 I I I 342 
of 	 the event ore inco~clusive and it may or may not be an earthquake. 1925 29.6 N. 94.8 W. • F 342 	 IV• 342 

3. The letter code in the HYPOCENTER, QUAL column is defined below: 	 1983 OCT 17 07 45 20.0 35.670N. 84.162W. 019 A 360 2 . 6MD TECSeveral small earthquakes occurred near the Goose Creek oi I f i eld on San Jacinto Bay east of 
a. Determinations of instrumental hypocenters ore estimated to be accurate within the Houston, Texas in the mid 1920's. The events have been att ri buted to ground subs1dence 

ranges of latitude and longitude {in decimal degrees) I isted below; each range rs resu It i ng from o i I remove I . 
indicated:letter coded as ' 1925 	 JUL 29 11 30 34 . 5 N 101 . 2 W ? G 364 F 364 


Silverton , Texas Possible bogus eorthquJke . The earthquake rs based on a felt report The

A 0.0-0.1 felt report is possibly associated with the July 30 at 12:17 UTC event
B 0 . 1-0.2 1925 	 JUL 30 08 . . 34.5 N. 100.3 W. G 173 V 173c 0.2-0.5 1925 	 JUL 30 12 17 35.4 N. 101.3 W. F 364 4.9Mfo BAR VI 364 
D 0.5-1.0 Between White Deer and Cuyler, Texas . The fe l t area is roughly ell i ptical with a major axis 
E 1.0 or larger 	 MODIFIED MERCALLI INTENSITY SCALE OF 1931 

(oriented NE-SW) of about 100 km and the minor axis of about 50 km- 700,000 sq km Adapted from Sieberg's ~ercoll i-Cancani scale,
(Oocekol;105). Intensity VI effects were felt over 6,000 sq km . At Plemons, Texas plaster fell 	

condensed Neumann, 1931)modified and (Wood and 
b. 	 Determinations of noninstrumental epicenters fr~m felt data ore es t1 moted to be and jars were displaced from shelves At Cuyler, Texas milk crocks sp i l i ed the1 r contents, and 


occurote within the ranges of latitude and longitude { i n dec1mol degrees) l1sted a damage track section of the Santo Fe Rei I rood had to be repaired as result of ground settr ing . 

below; each range is letter coded as indicated: At White Deer, Texas buildings rocked, sleepers were aroused from their beds, and the citizens 


were generally a l armed. The shock was described as severe. I. Not felt- or, except rarely under especi -ally favorable circumstances. Under 
F 0.0-0.5 1925 JUL 31 18 00 35.5 N. 101.1 W. F 364 Ill 364 certain conditions, at and outside the boundary of the area in which a - great shock 
G 0.5-1 .0 is felt: sometimes birds, animals , reported uneasy or disturbed ; somet i mes 
H 1 . 0-2 . 0 1931 AUG 16 11 16 55 30.7 N 104. 6 W. • F 124 F 124 dizziness or nausea experienced; sometimes trees, structures, liquids, bodies of 
I 2 . 0 or larger 1931 AUG 16 11 40 22 30 69 N. 104.57 W. c 364 6 4Ms GR VIII 4 water, may sway--doors may swing , very slowly. 

Near Valentine, Texas . At Valent1ne . Texas adobe buildings suffered the most, although cement 
4. The reference identification numbers i n the HYPOCENTER, REF and INTENSITY, REF c o lumns and br i ck walls were 1n some cases badly crocked In one case a sect1on of a low wall of 

II. Felt indoors by few, especially on upper floors, or by sensitive or nervousind1cate the sources of the hypocen t er and intensity data. They ore I 1s ted rn reinforced concrete was broken and thrown down. AI I but frame houses were badly damaged and alI 	
persons. as in but more noticeably: sometimes hangingAlso, grade I. oftennumerical order in the I ist of data sources 	 brick chimneys toppled over or were badly damaged. The schoolhouse , consisting of one section 
objects may swing, especially when delicately suspended; sometimes trees,5. The magnitudes listed under USGS ore mb (modified from Gutenberg and Richter, 1956) or built of blocks and another of brick, was reported to require complete rebuiling . Small cracks 
structures, I iquids, bodies of water, may sway, doors may swing, very slowly;Ms (Bath, 1966) values published in the Preliminary Determination of Ep i centers (POE) appeared in the school yard . In other bui I dings adobe walls collapsed and in frame structures 
sometimes birds, animals , reported uneasy or disturbed; sometimes dizzinessby the Notional Earthquake Information Center , U. S Geological Survey and ceilings and partitions were damaged. Tombstones were rotated in both directions, 1n some 	 or 
nausea experienced.predecessor organizations. Associated with the magnitude values listed under OTHER i nstances as much as o quarter of a turn . The population was more or l ess panic strrcken, but 

are the source code and type . Type is defined by mb (Gutenberg and Richter, 1956), no fatalities, only a few injuries by falling adobe bricks (Dovls;364), Total felt area was 
MD (duration or coda length), Mfa (magnitude based on felt areas or attenuat 1on), ML estimoted at·1,000,000 sq km; in the United Stotes 350,000 sq m1 JHD solution 30.502N, III. Felt indoors by several, mot i on usually rapid vibration. Sometimes not recognized 
(Richter, 1958), Mn (Nuttl 'i, 1973). Magnitudes computed solely from epicentrol 104 . 575W (Dewey and Gordon;349) . to be on earthquake at first. Duration estimated in some cases. Vibration like 
intensity hove not been included. Mo~nt magnitudes (Mw) ore I isted by value 1931 AUG 1 6 1 9 33 30 . 7 N. 104 6 w • F 4 F 4 that due to passing of I ight. or I ightly loaded trucks, or heavy trucks some 
and source. The value was computed using the formula by Hanks and Kanamori (1979). 1931 AUG 18 09 42 30 . 7 N. 104.6 w.• F 4 F distance away. Hanging objects may swing slightly. ~ovements may be apprec i able4 

The source codes are I isted below· 1931 AUG 18 20 36 30.7 N. 104.6 w.• F 4 v 4 on upper levels of toll structures. Rocked standing motor cars slightly. 


BAR- Barstow, N. L.. Sri II, K. G.• Nuttl i, 0. W., and Pomeroy, P. W , 1981, 1931 AUG 19 01 36 30 . 7 N. 104.6 w.• F 4 	 4I ll• 

An approach to sersmic zonation for siting nuclear electric power 
 IV. Felt indoors by many, outdoors by few. Awokened few, especially light sleepers.1931 	 AUG 26 30 . 7 N. 104.6 w F 124 I i I • 124 
generating for foci I ities in the eastern United States, NUREG/CR-1577, 1931 OCT 02 31 .8 N. 5 • G 4 	 I I • 4 Frightened no one, unless apprehensive from previous experiences. Vibration I ike106 	 w 
Washington, D. C . NOV 15 30.7 104 w 	 that due to passing of heavy or heavily loaded trucks. Sensation l1ke heavy body1931 03 50 N. 6 F 4 	 I I I • 4 

CAR 	 Carlson, S ~- . 1984, Master of Arts thesis , The University of 1932 APR 09 10 17 31 7 N. 96 4 F striking bui I ding or falling of heavy objects inside. Ratti ing of dishes, windows,w 342 3 9Mfo CAR VI 3 42 
doors; glassware and crockery clink and clash . Creaking of walls, frame,Te x as at Austin, 197 p. Shoc k was fe l t in L imestone , Navarro, H1l l . F r eestone. an d Mc len na n co unt i es- over 8 . 000 sq km 
expecially Hanging objects swung, numerousDAV Davis, S D., 1985, Maste r of Arts Thesis , Unive r srty of Texas at in the upper range of this grade. 	 in a r ea 	 Chrmney br t cks, not we i I mor t ared, fel I from at least four c h i mneys 1n th e south and 

Austin, 230 p. 	 instances. Disturbed liquids in open vessels slightly. Rocked standing motor carssouthwest ports of Wortham. Texas 

DG Dewey, J . W., an d Gordon , D. W., 1984, U S Geological Survey, noticeably. 


Miscellaneous Freid S t udies Map MF- 1699 Pamph l et , 39 1934 12 01 N. 95 5 F 342 3 BAR 105
p. APR 40 33.9 w 	 9Mta v 
GOR 	 Gordon , G. W, 1983, Ph.D. dissertat1on, Saint Louis University, 1934 	 APR 12 33 . 9 N 95.5 W. • G 7 I I I • 7 V. Felt indoors by practically all, outdoors by many or most: outdoors directionMo.,197 p 1936 JUN 19 21 00 35 2 N. 100 . 7 w ? 364 364 	 most . few-slight a fewF 	 I I I estimated. Awakened many, or Frightened excitement, ronGS 	 National Ea,.thquoke Information Center (and predecessor organ 1zotrons), 1936 JUN 20 03 13 37 35.7 N. 101 4 w c 364 F 364 Bui !d i ngs trembled Broke dishes, glassware some extent.outdoors. throughout. 	 toU. 	 S . Geological Survey, Golden, Colo 1936 	 JUN 20 03 18 27 35.7 N. 101 .4 w. c 364 IV• 364 
NMI 	 New Mexico Mining Technology, N Crocked windows-in some but not generally Overturned smallInstitute of Socorro, Mex. 	 cases, vases, or 

unstable objects, in many instances, with occasional fall. Hanging objects, doors,SLM 	 St. Louis Un i versity, St . Lou1s, Mo 
TEC 	 Tennessee Information Center, Un1vers 1t y , 

1936 JUN 20 03 24 06 35.7 N. 101 4 w F 364 4 5Mt a DG VI 364 swing generally or considerably. pictures against walls , swung them outEarthquake Memph i S State Near Borger, Texas . The cornice of the Pompa, Texas City Hall was cracked Houses we r e 	
Knocked or 

Memphis, Tenn. of place. Opened, or closed, doors, shutters , abruptly. Pendulum clocks stopped,
strongly jarred at One was off feet Whittenberg, Texas . or thefast 	 or Moved objects,TUL- Oklahoma Geophysical Observatory, Oklahoma Geo l ogical Survey, 	

Borger, Te xas man k n ocked h 1s at At started , ron slew. small furnishings, latter to 
Clarendon, Texas the quake moved fu r n1 ture and was descr1bed as mo r e severe than the earthquake 	 Spi lied well-fi lied containers.slight extent. I iquids in small amounts from openLeonard. Okla. of 	1925 JHD solution 35 . 310N, 100 773W ( Dewey and Gordon ; 349). Felt area was est1moted at Trees, 	 bushes shaken slightly.
110,000 sq km (Dace kal;105).

6. An asterisk (•) in the INTENSITY, MM column ind1cates that the i ntensity was assigned 01 31 .8 N. • 9 	 I I • 1936 	 AUG 08 40 106 . 5 W. G 9 
by the comp i ler on the bas i s of the ovo1loble data at the t 1me the catalog was 1936 OCT 15 17 31.8 N. 106 5 W G 9 	 F• 9 VI. Felt by all, indoors and outdoors. Fr1ghtened many . excitement general, some 
comp1led. 	 1937 MAR 3 1 23 45 31.8 N. 106 W G 10 10 alarm , many ron outdoors. Awakened alI. Persons mode to move unsteadily. Trees,5 	 I I I • 

1948 	 MAR 12 04 2 9 00 36.0 N 102 . 5 W F 364 4 8Mta DG VI 364 bushes, shaken slightly to moderately. Liquid set in strong motion. Small bells 
Centered near Dalhart, Texas S l 1ght damage resulted 1n the epicentral area . cons 1st1ng rang-church, chapel, school, etc. Damage slight in poorly bui It buildings. Fall 
primarily of crocked plaster Fe l t area was es t 1mated at 50,000 sq m· Fe l t • n sect 1ons of of plaster in small amount. Crocked plaster somewhat, especially fine cracks, 

chimneys is some instances . Broke dishes, glassware, in coneideroble quantity,Texas, Oklahoma, New Mex1co , Co l orado, and Ka n sas Doceko l ( 105) estrmates t he. fe l t area o t ' List 	of data sources also some windows. Fall of knick-knocks, books, picturee. Overturned furniture in 
many instances. Moved furnishings Qf moderately heavy kind. 

115 , 000 sq m1 JHD so l ution 36 . 221N, 102 478W ( Dewe y and Gard on;349 ) 

4. Neumann, Fronk, 1932, United States earthquakes 1931. U. s. Coast and Geodetic 
1950 	 MAR 20 13 23 33.3 N. 97 8 W G 342 IV• 23Survey, Serial 553, 26 p . 
1951 	 JUN 20 18 37 11 1 35 218N. 103 035W 001 C 349 4 4Mfa DG V 3647. Neumann , Frank, 1936, United States earthquakes 1934 : u. s . Coast and Geodetic 	 Frightened all-general all ran found 

Survey, Serial 593, 99 p. 	 Near Amari I to, Tex a s Docekal ( 105) pla c es the ep1center (based on felt data l at 35N. 102W 
VII. alarm , outdoors. Some, or many, i t diff i cult 

to stand. Noticed by persons driving motor cars. Trees and bushes shakenlocated to9. Neumann, Fronk, 1938 , United States earthquakes 1936. u. s. Coast ond Geodetic wh1 c h IS cl o se r Amar ill o, Texas 
1952 	 OCT 17 1548 30 . 1 N W F 3 42 moderately to strongly. Waves on ponds, lakes, and running water. Water turbid938 	 IV 25p.Survey, Serial 610, 45 	

J AN 00 30 N 5 G IV from mud stirred up. Incoving to some extent of sand or grovel stream banks. Rang1955 27 37 6 104 W 	 2810. Neumann, Frank, 1940, United States earthquakes 1937 . U. s. Coast and Geodetic 	 28 Iorge church bells, etc. Suspended objects mode to quiver. Damage neg I igible in1956 	 J AN 07 2 3 30 29 3 N. 94 8 W ? F 342 3 8Mta BAR IV 29Survey, Serial 619, 55 p. buildings of good design and construction, slight to moderate in well-builtTexa s Panhand l e. Poss 1b le son 1c boom (Dovrs,364 )23. Murphy, L. M., and Ul r ich, F. P., 1952, United States earthquakes 1950: U. S. Coast 	 ordinary considerable poorly or bui I dings,bui I dings, in bui It badly designed adobe 
and Geodetic Survey, Serial 755, 47 p. houses, old walls (especially where laid up without mortar). spires, etc. Crocked 

25. 	 Murphy . L. M.. and Cloud, W. K., 1954. United States eorthquokes 1952: U. S. Coost 1957 MAR 19 16 37 39 32.6 N. 94 7 W F 34 2 4 3Mta BAR v 30 chimn~ye to considerable extent, walls to some extent. Foil of plaster in
Th1 s ser 1es o f four ea r thquakes ratt l ed hom e s 1n northe ast Tex a s . and oort1on s o f nor t nwest
and Geodetic Survey, Serial 773, 112 p. 	 considerable to large amount, also some stucco. Broke numerous windows, furnitureLOU I Siono a nd so u thwest Arkansas tot al a r ea t he two sh ocks28. Murphy. L. M . . and Cloud , W. K.• 1957, United States earthquokes 1955 : U. S. Coost 	 The fe l t for f 1rs t was near ly 
to Shook loosened and Broke chimneyssome extent . down brickwork tiles. weak at 

and Geodetic 83 p. 	 50,000 sq km. It has been suggeste d th at these eorthq ua ~es were the r esu l t of area subsrdenceSurvey, 
due to fl u i d e x tractron 1n the East Tex a s 011 f 1e l d 	 the roof-1 ine (sometimes damaging roofs). Fall of cornices from towers and high

29. Brazee, R . J., and Cloud, W. K. , 1958, United States earthquakes 1956: U. S . Coast buildings. Dislodged bricks and stones. Overturned heavy furniture, with damage1957 	 MAR 19 17 4 1 17 32 6 N. 94 7 W F 342and Geodetic Survey, 78 p. 	 I I I 342 from breaking. Damage considerable to concrete irrigation ditches.1957 	 MAR 19 22 36 32 . 6 N 94 7 W F 34230. Brazee, R. J., and Cloud, W K., 1959, United States earthquakes 1957: U. S. Coast 	 I I I 342 
1957 	 MAR 19 22 45 32 6 N. 94 7 W F 342 I I I 342and Geodetic Survey , 108 p. 
1959 	 FEB 10 20 05 35.5 N. 100 9 W • G 105 4 5Mfa BAR VIII. Fright general-alarm approaches panic. Disturbed persons driving moto r cars.37. 	 von Hoke, C. A .• and Cloud , W. K., 1966, United States earthquakes 1964: u. s. v 105 


Coast and Survey, 91 p. Texas Pa nhandle Felt over an area of 40,000 sq mi (Daceko I; 105 ) So n 1c Boom (Dovls;364 ). Trees shaken strongly-branches, trunks, broken off, especially palm trees.
Geodetic 
Ejected sand and mud in small amounts. Changes, temporary or permanent: in flow38. Coffman, J. L. . von Hoke, C . A . , and Stover, C. W. , 1982, Earthquake history of the 

1964 	 APR 24 01 54 31 93 001 349 3.3Mn v of and dry renewed in of andUnited States: U. S. Notional Oceanic and AtmospheriC Administration and U. S 20 2 381N 807W A 3.7 DG 37 	 springs wells; wells flow; temperature spring well 

Geological Survey, Publicotion No. 41-1(through 1980), 258 p. 	 Between Apr i J 24 and August 19, 1964 , a ser 1es of sma l I to moderate earthq uakes shook the waters. Damage slight in structures (brick) bui It especially to withstand 

39 . Coffman, J. L. , and Stover, C . W. , 1979, United States earthquakes 1977: U. S . 	 Hemph 1 I 1-P i ne l and--M I ! am-Bronson area of Sob 1ne county 1n East Texas The only damage reported earthquakes. Considerable in ordinary substantial bui I dings, partial collapse· 

Nat ionol Oceanic and Atmospheric Administrot ion and U . S. Geological Survey, 81 p . was ossoc 1oted WIth the Apr 1 I 28 at 21.18 U . T C rocked, tumbled down. wooden houses in some cases; threw out ponel walls in frame 
1964 24 36 3 1 3 93 W 178 6M n structures, broke off Fall walls. Cracked, stone42. 	 von Hake, C. A., and Cloud, W. K., 1971, United States earthquakes 1969 . U . S. APR 03 18 . 0 N. 8 C 2 SLM decayed pi I ing , of broke, solid 


Not ionol Oce, .nic and Atmospheric Administrot ion, 80 p. 1964 APR 24 07 3 3 51 9 31 422N 93 8 12W 005 A 349 3 7 3 6Mn DG V 37 wol Is seriously. Wet ground to some extent, also ground on steep slopes. 


u . s. 1964 APR 24 07 47 17 1 31 384N 93 804W 005 B 349 3 2Mn SLM Twisting , fat I, of chimneys, columns, monuments, also factory stacks, 	 towers.45. 	 Coffman , J. L., and von Hoke, C. A., 1974, United States earthquakes 1972· 

1964 APR 24 07 50 56 0 31 3 N. 93 8 W C 178 2 6Mn SLM Moved conspicuously , overturned, very heavy furniture.
National Oceanic and Atmospheric Administration, 119 p. 

46. 	Coffman, J. L., von Hake, C . A., Spence, W., Carver, D. L., Covington, P A . , I 


Dunphy, G. J., Irby, W. L., Person, W. J., and Stover, C. W., 1975 , Unrted States 1964 APR 24 12 07 08 2 31 478N . 93 787W 009 c 349 3 2Mn SLM IV 342 
 IX. Panic general. Crocked ground conspicuously. Damage considerable in (masonry)earthquakes 1973: U. S. Notional Oceanic and Atmospheric Adm i n r stration and U . S . 1964 	 APR 24 12 54 17 . 0 31 3 N. 93 8 w c 178 2 9Mn SLM 
Geological Survey, 112 p. 1964 APR 24 17 22 13.0 31 3 N 93 8 w c 178 2 8Mn SLM structures built especially to withstand earthquakes: Threw out of plumb some 

1974: 1964 APR 23 50.0 3 178 wood-frame houses bui It especially to withstand great substantial47. Coffman, J. L., and Stover , C. W., 1976, United States earthquakes u. s 24 03 31 N. 93 8 w c 2 6Mn SLM 	 earthquakes; in 

Notional Oceanic and Atmospheric Administration and U. S. Geo l og1cal Survey, 1964 APR 25 03 23 08.0 31.3 N. 93 8 w c 178 2.6Mn SLM 	 {masonry) buildings, some collapse in Iorge part; or wholly shifted frame bui I dings 
off foundations, racked frames, serious to reservoirs; underground pipes sometime135 p. 
broken.48. 	 Coffman, J. L., and Stover, C. W., 1977, Un i ted States earthquakes 1975: u. s. 1964 APR 25 04 05 33 0 31 . 3 N. 93 8 W. F 342 2 9Mn CAR 


National Oceanic and Atmospheric Adrn1n~strat i on and U. S. Geolog1cal Survey, 1964 APR 25 06 02 33 0 31.3 N. 93 8 w c 178 2.9Mn S LM 

136 p. 1964 APR 26 02 35 24 0 31 . 3 N. 93 . 8 w c 178 2.7Mn SLM 
 X. Cracked ground, especially when loose and wet, up to widths of several inches;

49. Coffman, J L., and Stover, C. W , 1978, United States earthquakes 1976: U . s. 	 1964 APR 26 03 24 50 . 2 31 .546N. 93.784W. 005 c 349 3.3Mn up to a in ron parallel to canal and bonks.SLM fissures yard width 	 stream Lands I ides
Notional Oceanic and Atmospheric Administration and U. S. Geological Survey, 94 p 1964 APR 27 21 50 27 0 31.3 N. 93.8 w. c 178 3 2Mn SLM IV 342 considerable from river bonks and steep coasts. Shifted sand and mud horizontally

81. von Hake, C. A. , and Cloud, W. K., 1968, United States earthquakes 1966 · U. S. 
on beaches and flat land. Changed level of water in wells. Threw water on banks

Coast and Geodetic Survey, 110 p. 	 1964 APR 28 00 2 4 07 . 0 31.3 N. 93.8 w. c 178 3 . 1Mn SLM of 	canals, Jokes , rivers, etc. Damage serious to dams, dikes, embankments. Severe
105. Docekal, Jerry, 1970, Earthquakes of the stable interior, with emphasis on the 1964 28 30 45 7 401N. 93.818W. 006 349 3 . 4 3.3Mn v 37 	 Developed dangerousAPR 00 31 A DG 	 to wei !-built wooden structures and bridges, some destroyed.

midcontinent , v. 2 . Lincoln, Neb . • University of Nebraska, Ph.D. dissertation; 1964 APR 30 20 30 31 5 N. 93 . 8 w.• F 37 	 III• 37 in brick walls . 	 frameovai I able from Ann Arbor, t.4ich., University ~icrofi lms ltd., 332 p . 1964 MAY 02 06 34 54 . 0 31 . 3 N. 93.8 w. c 178 3.3Mn SLM 	
crocks excellent Destroyed most masonry and structures also 

1 1 1 . Stover, C. W, Simon, R. B., and Person, W. J., 1976, Earthquakes in the United 1964 MAY 03 03 12 . 0 31.3 N. w. c 178 3.0Mn SLM 	
t~eir . foundations. Bent railroad ro1ls slightly. Tore aport, or crushed endwise,

24 	 93.8 p1pe I 1nes bur1ed in earth. Open crocks and brood wavy folds in cement pavements
States, October-December 1974: U. S. Geological Survey Circular 723-0, 27 p. and asphalt road surfaces.

124 . Sellards, E. H., 1932, The Valentine, Texas earthquake: The University of Texas 1964 MAY 07 20 01 39.0 31.2 N. 94 . 0 w. F 342 3 . 2Mn CAR 
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169. 	 Sanford, A. R . , Sandford, Scott, Caravello, Frank, ~erritt, Lindo, Sheldon, Joel, 1964 JUN 02 23 00 31.3 N 94.0 w.• F 342 I I • 37 XI. Disturbances in ground many and widespread, varying with ground material. Broad 

and Word, Roger, 1978, A report an seismic studies of the Los ~edonos area in 1964 JUN 03 01 30 31 . 3 N. 94 . 0 w.• F 342 4.2 IV• 37 fissures , earth slumps, and land slips in soft , wet ground. Ejected water in Iorge 

southeastern New ~exico: New Mexico Institute of ~ining and Technology, 1964 JUN 03 02 27 27 . 5 31 28 N. 93.83 w. 023 B 214 2.5Mn GOR IV 37 amounts charged w i t h sand and mud. Coused sea-waves ( "t i do I" waves) of sign i f icon t 

Geophysics Open file Report 20, 39 p. mogn1 tude. Damage severe to wood-frame structures, especially near shock centers. 


170. 	Rogers, A.~ .• and ~alkiel, Alan, 1979, A study of earthquakes in the Perm1an Basin 1964 JUN 03 09 37 00.0 31.0 N. 94.0 w. F 342 3.6Mn CAR Great to dams, dikes , embankments often for long distances Few, if any {masonry) 

of Texas-New ~exico: Seismological Society of America Sui let in, v . 69, no. 3, p. 1964 AUG 16 1 1 35 31 31 . 4 N. 93.8 w. F 342 2 9Mn SLM v 37 structures remained standing. Destroyed Iorge wei 1-bui It bridges by the wrecking 

843-865. 1964 AUG 19 23 58 55 . 0 31 3 N. 93.8 w. c 178 2.7Mn SLM of supporting piers, or pi liars. Affected yielding wooden bridges less . Bent 


173. Nuttli, 0. W.• and Herrmann, R. B .• 1978, Credible earthquakes for the central 1964 NOV 08 09 26 00 31 . 9 N. 103.0 w. B 169 2. 7ML NMI 	 ra i lroad rails greatly, and thrust them endwise. Put pipe lines buried in earth 
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States: U. S. Army, Chief of Engineers Report 12. p. 1-99. 
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240. 	 Stover , C. W, and von Hoke, C. A., 1980, United States earthquakes 1978 U S Borger. upward into the ar r . \ 
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