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71 1966 Mar 26 051709 Creek 23m3Hz  35.7 96.6 [0/ 162 1978 May 04 043552.9 Okfuskee 1.3m3Hz  35.59 96.35 (0] \\ = == ) \r-\_\ " rederick ‘,___" I 5 ] L Oun,, why y l } 158 o | | waoenuc, l Atoka & L. \‘ | “ z ,#,_____T_#—‘ <
72 1968 Jan 04 2230 Pittsburg MM IV 34.85 95.55 OU 163 1978 May 17 231115.7 Canadian MMI1 2.3 mbLg 35.53 97.91 (6] | P j S (\J \? 4T | &L LM A N ' . o b i % I s = ! J é A deogon ! ' ______jl———“—r-—- i TIH. oo — : .| '
73 1968 Oct 11 022255 Bryan felt 2.3 m3Hz 34.0 96.4 0OU,Z 164 1978 May 18 0019224 Canadian MMIII 2.7mbLg 35.50 97.95 (0] 70> i l_ watters® ° . l Glemscotf’_oGranam _| #ooorty 2 G ____h___ : vy : ‘ i T S Tusnke | ;Lum 1 e | Shiser il B ) z | | 1
74 1968 Oct 11 024042 Bryan felt 1.9 m3Hz  34.0 %4 OU,Z 165 1978 May 18 003217.6 Canadian MMII 21mbLg 3560 97.83 o 'y - & o T T b N t o i = e ssoringer | JOHNSITO N . Posay Oesot | ; 3 L ‘ —_— ° L_# I -M.____A__.; ,,,,,, {
75 1968 Oct 11 085542 Bryan felt 2.8 m3Hz  34.0 96.4 ou,Z 166 1978 May 19 003937.5 McClain 20mbLg  35.14 97.50 (0) r a Lovelana® H L_ I R | D I __l A R., T = R lcendaury 1 5 i l F Lfr___,ca_w" T e i CRO % !
76 1968 Oct 11 093337 Bryan felt 24 m3Hz  34.0 %4 OU,Z 167 1978 May 19 062732.7 Logan 1.8m3Hz  36.00 97.37 ) 1 l Cockletowss, tampil® i R ll oo E Bume | 4 . _risnom - B ‘ 11 ! m_\s ¢ AR,N ASAW MOUNTAlNS'
77 1968 Oct 11 214457 Bryan 2.0mbLg  34.0 96.4 0Z 168 1978 May 28  091900.2 Hughes 21m3Hz  35.21 96.14 0 \ _—— H ! . S— £ l 40'{ 3 ® g‘ P ‘1 ' 1 ; &"N‘t! MAY 17, 1977
78 1968 Oct 12 035028 Bryan 1.8 mbLg  34.0 96.4 0Z 169 1978 Jun 22 051015.5 Dewey 20m3Hz  35.92 99.09 (0) . e Grangtid’ l i " S i 51 1 = ':‘L_ | . { ; - U = A 1N 1
79 1968 Oct 12 111906 Bryan L1m3Hz 340 964 OZ 170 1978 Aug 03  003537.1 Beaver 21mbLg 3669 10016 O e e o T s e l - i gt M T L e L | S T M| C 2. c .; '
80 1968 Oct 12 214644 Bryan 26mbLg 340 964 0OZ 171 1978 Aug 06  042856.8 Ellis 26 MDUR 3607 9994 O st N S [ : - Ml — T * T, R T“" el L W
81 1968 Oct 14 034520 Bryan 20 m3Hz  34.0 96.4 OZ 172 1978 Aug 08 120748.7 Carter 2.2 mbLg 34.13 97.46 (0] -~ /‘- ot | 17 H se:j B = O; % l | " gl | i.ﬂ, ‘ e ——L‘é:—‘ng—nl o] LG}
82 1968 Oct 14 142754 Bryan 1.5 MDUR 34.0 %64 01Z 173 1978 Aug 26  145752.0 Carter 1.4 MDUR 34.18 97.46 o Eeal s p / Tl = i l Q'“ IR i o | o E.,..ml i
83 1968 Oct 14 144254 Bryan MM VI 35m3Hz  34.0 964 0UZ 174 1978 Sep 08 051606.6 Mayes 1.4MDUR 3616 9528 O N K £ suebed; | e | ' “ x c sl e | T L
84 1968 Oct 17 071924 Bryan 1.7 mbLg 34.0 96.4 0,Z 175 1978 Sep 26  211717.7 Canadian 2.2 mbLg 35.52 97.87 (6] ey o C‘ - 1 r ' MAIRS H AL l l‘ boswet ?u“w ° - T_,i
85 1968 Oct 17 215457 Bryan 2.0 mbLg 34.0 96.4 0Z 176 1978 Sep 27 015603.8 Canadian 2.1 mbLg 35.52 97.84 (6] (4 ] lL_i ‘:]’_—1 ___,—mb.;;ﬁ_n ‘I n
86 1968 Oct 18 211410 Bryan 28mbLg  34.0 96.4 0Z 177 1978 Sep 27  205603.8 Love 24m3Hz  33.88 97.48 (0} L P i ad o -~ ! ‘— l X ‘ :1 1
87 1968 Nov 15 104125 Marshall 2.6 m3Hz 34.0 96.8 OZ 178 1978 Dec 08 111853.9 Atoka 1.8 mbLg 34.68 96.06 (0} 2 "", v e e oo 87 " \ | | B, | d .*___’"_‘_ B ;u: ‘
88 1969 May 02 1133225 Okfuskee felt 3.6 mbeus 35.5 96.2 Ol 179 1978 Dec 19 020028.9 Haskell 1.7mbLg  35.09 95.13 0} 98° < o5 | / \/\ (\_/L\ o | o - l.\ : | shnew{! -
89 1969 May 02 115416 Okfuskee 08MDUR 35.5 9.2 OZ 180 1978 Dec 27  220030.0 Love 20m3Hz  34.00 97.51 o ‘Ur-/ i \ {1 .__ng_l_-[\l _ o;.m\;"b“" N~ b lt l
90 1971 Mar 01 192732.1 Le Flore 2.5 mbeus  35.1 94.9 0 181 1978 Dec 28 053032.4 Love 14 m3Hz  34.08 97.46 (0} -~ reatwasa S /‘ \TJF° u - L, < &’G o oMoon
91 1971 Mar 13 192215.3 McIntosh 2.7mbLg 352 95.8 (0} 182 1978 Dec 28 135409.8 - Love 1.9m3Hz  33.99 97.46 (0) &‘:"" Fj A . /W\\ ! ? 1
~L- L/ N s o
IUTC refers to Coordinated Universal Time, formerly Greenwich Mean Time. The first two digits refer to the hour on a For earthquake epicenters located between 11 km and 222 km from a seismograph station, Otto Nuttli developed ) 92t Tom‘ :
24-hour clock. The next two digits refer to the minute, and the remaining digits are the seconds. To convert to local the m3Hz magnitude scale. This magnitude is derived from the following expression: |
Central Standard Time, subtract six hours. m3Hz=log (A/T)—1.63+0.87 log (4), P l‘ I
where A = the maximum center-to-peak vertical-ground amplitude sustained for 3 or more cycles of Sg waves measured i i
in nanometers, near 3 hertz in frequency; T =period of the Sg waves measured in seconds, and A = great-circle distance \\L// X A j LF
2MODIFIED MERCALLI (MM) EARTHQUAKE-INTENSITY SCALE (abridged) from epicenter to station measured in kilometers (Zollweg, James, 1974, St. Louis University unpublished report, 15 p.). a0
I Not felt except by a very few under especially favorable circumstances. The MDUR magnitude scale was developed by Jim Lawson for earthquakes in Oklahoma and adjacent areas. It is U /
II Felt only by a few persons at rest, especially on upper floors of buildings. Suspended objects may swing. defined as .
I1I Felt quite noticeably indoors, especially on upper floors of buildings. Standing motor cars may rock sljghtly. MDUR =1.86 log (DUR) —1.49, E ARTH QU AKE M AP O F O KL AH O M A
IV During the day felt indoors by many, outdoors by few. At night some awakened. Dishes, doors, windows where DUR =the duration or difference, in seconds, between the Pg-wave arrival time and the time the final coda
disturbed. Standing motor cars rocked noticeably. amplitude decreases to twice the background-noise amplitude. If the Pn wave is the first arrival, the interval between
V Felt by nearly everyone, many awakened. Some dishes, windows, etc., broken; unstable objects overturned. the earthquake origin time and the decrease of the coda to twice the background-noise amplitude is measured instead
Pendulum clocks may stop. (Lawson, J. E., Jr., 1978, A preliminary duration magnitude scale for local and regional earthquakes recorded at
VI Felt by all; many frightened and run outdoors. Oklahoma Selsmograph Stations: Oklahoma Geophysical Observatory, open-file report, 14 p.).
VII Everybody runs outdoors. Damage negligible in buildings of good design and construction. Shock noticed by
persons driving motor cars.
VIII Damage slight in specially designed structures; considerable in ordinary substantial buildings; great in 4Sources for Earthquake Data for the Catalog: .
poorly built structures. Fall of chimneys, stacks, columns. Persons driving motor cars disturbed. D: Docekal, Jerry, 1970, Earthquakes of the Stable Interior, with emphasis on the Midcontinent: University of Complled by
IX Damage considerable even in specially designed structures; well-designed frame structures thrown out of Nebraska (Lincoln) unpublished Ph.D. dissertation, 2 vols., 169 p. and 332 p.
plumb. Buildings shifted off foundations. Ground cracked conspicuously. K: Kalb, Bill, 1964, Earthquakes that shook Oklahoma: Orbit Magazine of The Sunday Oklahoman, Oklahoma City,
X Some well-built wooden structures destroyed; ground badly cracked, rails bent. Landslides and shifting of September 27, p. 4-7.
S o v S apie) e iaTes Sea S AT Bie ABoeme iy gronesl s T S e Sl Bes ol s sl seting pupb: James E. Lawson, Jr., Robert L. DuBois, Paul H. Foster, and Kenneth V. Luza E NP IANATION
XII Damage t0t31~_ Waves seen on ground surfaces. Bl \oglcal Bocletv of U: United States Earthquakes—annual publications of: U.S. Department of Commerce, Coast and Geodetic Survey,
ngf:: xfrzcil];ol.zt.e;s;%—%%%].e of LS Wopd, T8 and Nowatio, X 1581, Bulledn Bosntlopical. Somsty: s ggi;?%iﬁiﬁéﬁ:lt 182?; (s)Z::;f ng?;;n 1(;5%1 fﬁiﬁﬁ‘é’%ﬁ’:ﬁﬁ'{f,g%ﬁﬁ;;g,f‘:,‘f{'ﬁf}lé)(f,ffﬁ,’efé‘efvﬁyof{’,i lagfg 3 Oklahoma is part of a geologic .region referred to megted earthquake in Ok!ahoma occurred near Cush- physical Observatory (TUL) began to record selected INTENSITY VALUES BY TIME PERIOD
U.S. Department of Interior, Geological Survey for 1973 to present. as the Stable Central Province (King, 1951; Hadley ing in December 1900. This event was followed py two high-frequency seismic responses at increased magni-
3Earthquake magnitude is a measurement of energy and is based on data from seismograph records. There are several O: Oklahoma Geophysical Observatory, 1964 through present, unpublished earthquake studies. ) 1979 and Devine, 1974). This province extends from the  additional earthquak(?s in tl}e same area in April 1?01. fications. This greatly increased our cz?pa.blllty to de- 1900-60 1961-72 1973-76 1977-78
different scales used in the catalog to report magnitude. They are as follows: ML (Richter), mb (Gutenberg and Richter), Z: IZJ(r)llxlvv;;glyt J ?::elsl’b }19s’171‘:’d ltl l?;::lm;:il:;{es::d};t °f1;he seismicity of the central United States, 1963-1974: St. Louis western margin of the Appalachian Plateau to the The earthqu_ake intensity data are grouped nto tect small earthquakes and to discriminate garth— Earthquakes that were instrumentally lo-
mbLg (Nuttli), mbeus (Evernden), m3Hz (Nuttli), and MDUR (Lawson). Each magnitude scale was established to . Internati())’nalpSeismological Cfirntre’ Edinll))?xréh, Sl;otland, 1964, Bulletin, v. 1, no. 2, p. 9 and v. 6, no. 5, p. 24, 1969, eastern edge of the Rocky Mountain Uplift and from  four time-period intervals. The first time period, 1900 quakes from quarry blasts. However, ‘the location of cated but not known to be felt; probable (No data) A A A
aseRmmuodate specific c.me"al’wSECh asst:‘(f.d]sfnce fr;’ m t.h‘zieplcegtfer’ asﬂvlv elfl ?ls Eie avaﬂal:}hty of certain seismic data. (Relocated to Newbury, England in September 1973.) the Gulf Coastal Plain to south-central Canada. Com-  to 1960, represents an interval in which all earth- earthquakes depended either on finding felt reports Irtamsity voluss Vs lexs
e Brchtermagniiide; ’ﬁit logm At_?oc: Z 1%55 . 8‘;?; 101::) - loi; (vazwst)%g),equa o W: Wells, Laura Lou, 1975, Young Cushing in Oklahoma Territory: Frontier Printers, Inc., Stillwater, Oklahoma, 221 p. pared to the Appalachi.an tectonjc province_, the .S.ta- quakes in Oklahoma were either locatgd from l?istori- and (or) hav@ng clear first-motion directions and hori-
where A =the maximum center-to-peak amplitude of Sg waves measured, in millimeters, on a seismogram recorded on ble Central region has displayed little tectonic activity cal accounts or from seismograph stations outside the zontal-amplitude measurements made from the seis-
ashort-period, vertical seismograph with a frequency response that does not differ greatly from that of a Wood-Anderson Earthquakes shown through 1978 since Late Pennsylvanian time. The historical record  State. In late 1961, the first two seismograph stations mic records at the Oklahoma Geophysical Observa- Earthquake intensity IV or less O (&) ® O
selsmopaply V= duplacement mggmfiration of the verticall;mo%orllifseism?gr - hAaE periods bfl’k’;? 3 8 secf;mdS; ~ log of faulting and seismicity has been limited, with not-  were installed in Oklahoma. One was located in the tory. In 1976, a program was begun to install seven
Q‘;ﬁf‘iﬁ,ﬁ:g‘;':ﬁ,‘l“ ,f,faiﬁfjé‘ ﬁicﬁﬁfﬁgﬁgi“i}iﬂg ne;?;s;;l,f ;r'gy;eiﬁf,mﬁyag’;vaso;irﬁiﬁ;ﬁﬁﬁ;ef :ggfoxx,:i‘:ﬁe;: able exceptions bging the New Madrid, Missouri, area ~ Wichita Mountains, WMO,.by the United States Air semipermanent, vo.lunteer-operated.seisrpograph sta-
Charles Richter’s local magnitude scale for southern California, when applied to Oklahoma (Richter, C. F., 1958, and adjacent regions in Kentucky, Tennessee, and 11- Force, and the other was built near Leonard, TUL, by tions and three radio-telemetry stations in Oklahoma Earthquake intensity V or VI O ' ‘ *
Elementary seismology: W. H. Freeman, San Francisco, p. 340-345). linois. Nevertheless, the area is so large that despite Jersey Production Research Co., which operated it with support from the U.S. Nuclear Regulatory Com-
The Gutenberg and Richter magnitude, mb, is defined as the broad-scale historical picture of relative stability, until 1965. From 1965 to 1978, TUL was operated by mission. These additional seismograph stations have
. . b=l 4, L o VLR E O T I there is within it considerable geologic diversity and ~ The University of Oklahoma. In 1978, it was trans- tremendously improved earthquake detection and lo- . * * *
where A =the maximum center-_to-peak vertlcal-ground. amplitude of P.waves measured. in microns, rgcorded at dis- fheicnt selsmic hist ¢ X 1 ¢ derat ferred to the Oklah Geological S d d stion acctizacy in the State of Oklahomna 1l as in Earthquake intensity VIl or greater
tances between 5 and 105 great-circle degrees from the epicenter; T = dominant P-wave period measured in seconds; and 1 _ : suificient seismic history to require a low to moderate € ahoma (reologlcal survey and name C L y ma as well a
Q=Gutenberg and Richter’s empirical distance and depth correction factor (Richter, C. F., 1958, Elementary seismol- 0 20 40 60 80 : E. L ‘: EL seismic-risk classification. the Oklghom? Geophysical Observ.atory. .’I.‘he the adjacent states. Number beside intensity symbol refer: % oicord af aanhaukeswith hesein
ogyC‘))ZmHNE::ﬁ:Zz;ti?;l:l::ﬁ;s;:;tﬁd?kg‘fg’ ‘;'?)?‘).seismogl‘aph stations located between 55.6 km and 445 km from the e ! : ':, ‘ = g Y Ix e artlrll(‘] gsz:rgggxzkti I;::‘I,)e (Llsg‘ig:a 1i1812 Oll(zfaai’fglgl; ?)};:;lt)-aplfglsoist?\:vsgelzgg%p?(s) ilts tl];l:rst(; S:?ﬁ:gﬁsp?s:}llgzg to event number in earthquake catalog tensity values during selected time pe-
. R . R P : : [ I T e 1o o e . 5 . . s ITED :
L e e(rl:slt,wizlo (A/T)—1.09+0.90 log (A) o e .L""ARBUCKC~ > iy T Scale 1: 750,000 Prior to 1954, more than half the known Oklahoma good records for distant earthquakes. Although the HEFERENCES © ) ) riod
When seismograph stations are located betwegn 44§ km and 3,'360 km frorgx the epicenter, mbLg is defined as " j 04 ' : MOFL,; '\{g%;N j ,': - LBAS'J'N “Q:r — g LO 20 30 40 510 i earthquakes occurred in the vicinity of E1 Reno. The location.and detection of small local earthquakes were HaDLEY, J. IISJ" ?t';?i gEvt[NE[}I .SF.’G19714’ ,Smf’g()tecmrlc[c. malll’ - f)tll: * Semipermanent field station, active; includes station abbre-
mbLg=log (A/T)—3.10+1.66 log (A), ' ; i U = A L ——— ! : i most intense disturbance in this area took place on  greatly improved by the presence of these two sta- ‘;,‘?S;g"é‘t ;‘M tl\a/[;?ézo' o ?S;’li‘e"; urvey Musceflane viation, name, and installation date
where A = the maximum center-to-peak vertical-ground amplitude sustained for 3 or more cycles of Sg waves measured [0 U o A Ry | QX‘ : T - , ; April 9, 1952, and was felt in Des Moines, Iowa, as well tions, the records from seismographs with K li, B ‘119%1 %ﬁ tectont s’;‘% iddle North America_east of ) ] o o )
i i ; T=peri i ds; and A = the great-circle distance i : i PP P T AL . i 20 30 ‘0 od 60 Zoikilometers : : . : : . : ING, £ B., 1997, 1€ lectonics of midd.e Nor : Semipermanent field station, inactive; includes station abbre-
in nanometers, near 1 hertz in frequency; T = period of the Sg waves measured in seconds; and, great, : {JP i, ; B AVTASS Em=m= T — I m| as in Austin, Texas, and covered a felt area of approx- short-period passbands are of little use in recording the Cordilleran system: Princeton University Press, Princeton, rmip ok i
from station to epicenter measured in kilometers (Nuttli, 0. W., 1973, Seismic wave attenuation and magnitude relations ' B Vo w@ OUNT AIN._ imately 362,000 square kilometers. The earliest docu- small local earthquakes. In 1973, the Oklahoma Geo- N.J.. 203 viation, name, and operating dates
for eastern North Americ_a: Journal of Geopl.lysical Research, v. 78, no. 5, p. 876-885). 6 i v o tooo--3 / \.b ) L\ FT y s q eters. cu q B , the ahoma (Geo J., p-
The Evernden magpitude scale, mbeus,tl)zdeﬁx;ed ?Z/T) A — o T “4\5\/4/ o 4/ . . : \)?_; A Radio telemetry field station; includes station abbreviation,
mbeus = 10 —ad. (o} N = 4 ' v 1 ! N 1 1
where A =the center-to-peak vertical-ground amplitgude of Pn waves, n%easured in nanometers, recorded between 200 P \ s UC'F‘"C'GA'STAL :PL name, and installation date
km and 2,100 km from the epicenter; T = period of Pn waves mez.isured = seco.nds;. SR great-cu‘cle dlstancg Lo t.h e MARIETTA BASIN : 4/4/ This map is intended for use as a guide only to earthquake intensity and epicentral locations. Q Oklah i
epicenter measured in kilometers (Evernden, J. F., 1967, Magnitude determination at regional and near-regional dis- L The;epicentral locations are based. on duts fhist may vary greatly in accuracy, particulisly ahoma Geophysical Observatory
tances in the United States: Bulletin of the Seismological Society of America, v. 57, no. 4, p. 591-639). ARDMORE BASIN regarding earthquakes that occurred prior to 1960.
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