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INTRODUCTION Table 1.--Chronological listing of earthquakes for the State of Indiana MODIFIED MERCALLI INTENSITY SCALE OF 1931
- Adapted from Sieberg's Mercalli-Cancani scale
MICHIGAN This map is one of a series of seismicity maps produced by the U. S. Geological modified and condensed (Wood and Neumann, 19315
LAKE MICHIIGAN Survey that show earthquake data of individual states or groups of states at the scale
of 1:1,000,000. This map shows only those earthquakes with epicenters located within YEAII: ﬁoﬁ’rﬁ DAY 0§IG114N gIME 1k HENG ?%HH g Ep o 0 5T IR
QUAL REF USGS OTHER MOMENT MM  REF
the boundaries of Indiana, even though earthquakes in nearby states may have been felt (UTC) (mb) (Ms) (Mw) I. Not felt - or, except rarely under especially favorable circumstances. Under
or may have caused damage in Indiana. certain conditions, at and outside the boundary of the area in which a great shock
South Bend O is felt: sometimes birds, animals, reported uneasy or disturbed; sometimes
o % 1 The data in table 1 were used to compile the seismicity map; these data are a 1827 JuL 05 11 30 .. 38.3 N. 85.8 W. .« G 105 e .. 4.8Mfa BAR .. ... v* 105 dizziness or nausea experienced; sometimes trees, structures, liquids, bodies of
A A corrected, expanded, and updated (through 1983) version of the data used by Algermissen. ig%; 203 8; 8;’ 30 .. gg'g N. gg'g w. o G gs 9 se RSCeE TN L VI 38 water, may sway-—doors may swing, very slowly.
1938 1881 (1969) for a study of seismic risk in the United States. The locations and intensities U St «3 K. 8 W, ex 0 8 b b b e e L Vi 38
A e dmeElaidee ions werlind 3 b $id e e had b New Albany, Indiana. These two earthquakes on August 7 at 04:30 and 07 were described as 2 =
Gary qu evised and intensities were assigned where none had been "strong shocks". H.F. Reid, unpublished notes, described the earlier shock as "light" II. Felt indoors by few, especially on wupper floors, or by sensitive or nervous
before. Many earthquakes were added to the original list from new data sources as well (Ref. 105). persons. Also, as in grade I, but often more noticeably: sometimes hanging
as from some old data sources that had not been previously used. The data in table 1 1877 MAY 26 - L 38.2 N. 87.9 W. i G 105 e o e = o 111 105 objects may swing, especially when delicately suspended; sometimes trees,
represent best estimates of the location of the epicenter, magnitude, and intensity of 1881 APR 20 ww we o ae 41.6 N. 85.8 W. e« G 105 oo .o Sie wa e ee qos IV 105 structures, liquids, bodies of water, may sway, doors may swing, very slowly;
each earthquake on the basis of historical and current information. Some of the sometimes birds, animals, reported uneasy or disturbed; sometimes dizziness or
aftershocks from large earthquakes are listed, but not all, especially for earthquakes 1386 KAR 01 16 .. .. 39'2 N. 85.5 W. =8 G 105 s o e e III 105 nausea experienced.
that occurred before seismic instruments were universally used. isgg Fll?.]g (1)2 52' i_;, = 23'7 g‘ gg’é 3' i g lgg s e 4.;Mf.; B:AI; - I‘ﬁ lgg
= Near Vincennes, Indiana. Felt most distinctly in southwestern Indiana and southeastern. II1I. Felt indoors by several, motion usually rapid vibration. Sometimes not recognized
The latitude and longitude coordinates of each epicenter were rounded to the I1linois. Estimates of the felt area range between 25,000 and 75,000 sq mi (Ref. 105). to be an earthquake at first. Duration estimated in some cases. Vibration like
g ’ ’ q (
nearest tenth of a degree and sorted so that all identical locations were grouped and 1891 JuL 27 02 28 .. 37.9 N. 87.5 W. o G 38 o oo s es wes = M A28 38 that due to passing of light, or 1lightly loaded trucks, or heavy trucks some
counted. These locations are represented on the map by a triangle. The number of Evansville, Indiana. A strong shock frighten people in several churches and damaged property. distance away. Hanging objects may swing slightly. Movements may be appreciable
earthquakes at each location is shown on the map by the arabic number to the right of 1899 APR 30 02 05 .. 38.5 N. 87.0 W. e G 38 «e <. 4.6Mfa BAR .. ... VI 38 on upper levels of tall structures. Rocked standing motor cars slightly.
the triangle. A Roman numeral to the left of a triangle is the maximum Modified Nea; Vincenne‘s.(,’ 5ngiana. Bri;k walls were cracked and a few chimneys fgll. Felt area was
Mercalli intensity (Wood and Neumann, 1931) of all earthquakes at that geographic estimated at ,000 sq mi (Ref. 105). IV. Felt indoors by many, outdoors by few. Awakened few, especially 1light sleepers.
location. The absence of an intensity value indicates that no intensities have been 1902 MAR 10 06— o5 39.9 N. 85.2 W. 3 G 105 by o P i . 111 105 Frightened no one, unless apprehensive from previous experiences. Vibration like
Fort Wayne o assigned to earthquakes at that location. The year shown below each triangle is the 1902 MAR 10 11 30 .. 39.9 N. 85.2 W. 25 G 105 e o e = = III 105 that due to passing of heavy or heavily loaded trucks. Sensation like \ heavy body
B latest year for which the maximum intensity was recorded. 1903 JAN 01 18 30 .. 39.9 N. 85.2 W. P G 105 o P i whi s = = 11 105 striking building or falling of heavy objects inside. Rattling of dishes, windows,
41 1903 JAN 01 23 45 .. 39.9 N. 85.2 W. .« G 105 .o .o % eeimes et IITI 105 doors; glassware and crockery clink and clash. Creaking of walls, frame,
1903 SEP 20 R e 39.4 N. 86.3 W. .« G 105 .o .o e e e e wee IV 105 expecially in the wupper range of this grade. Hanging objects swung, in numerous
Y inst s. Disturbed liquids i 1 ligh .
ACE Ll 1903 ROV 20 i gg "5‘ N. 86.3 W. 2 G 105 5 =z Fhasis = E N III* 105 nzii‘:::]e)ly stur quids in open vessels slightly. Rocked standing motor cars
1906 MAY 08 06 58 .. .5 N. 85.8 W. .« G 105 .o .. 3.8Mfa BAR .. .. IV 105 &
1906 MAY 09 06 38 .. 39.2 N. 85.9 W. G 105 oo oo s4 be wes oo doo IV 105
The data in table 1 are listed chronologically in the following categories: date, 1906 MAY 11 06 15 .. 38.5 N. 87.2 W. . 38 e eeo 3.8Mfa BAR. .. ... IV 105 V. Felt indoors by practically all, outdoors by many or most: outdoors direction
origin time in Coordinated iJniversal Time (UTC), N. 1latitude, W. longitude, depth, 1906 AUG 13 1319 .. 39.7 N. 86.8 W. Ll G 105 o e SORE s R - v 105 .eszgmated. B i&:glicenedt ma;li',do::?hmostl.l Friggte:zddfe:‘-slifht excitement, a few ran
hypocenter quality and reference, magnitude, intensity (Modified Mercalli), and N i i e . i EOUSERIE + e S0, B LADEIERE. S0 SUDE | FRECHL.
Peru o intensity reference. The letter F is recorded in the intensity column if an earthquake iggg gﬁﬁ (2); }? ?3_ :: gg:g N: gg:g 3: :: g }82 :: :: :: :: :,: :: ::. I:I] igg Sradipt WiSlamen-dn ome ofsess ML oG BERGIRLG. GYRTLMTRA VaBRS, dmell ae
was felt but not enough information was available to assign an intensity. Table 1 has 1909 SEP 22 TS P RN 38.7 N. 86.5 W. P G 38 o «e 3.9Mfa BAR = v 38 unstable objects, in many instances, with occasional fall. Hanging objects, doors,
some basic limitations in terms of the size (magnitude or intensity) of the earthquakes 1909 SEP 27 09 45 .. 39.5 N. 87.4 W. e G 105 .o .o 4.8Mfa BAR ce ghe VII 38 BYi BRGRERIY OF sudBiderdbly. Ietkcd pRERGEes Ageingt wally, ok Gwing TiFw cuk
listed. All felt earthquakes or those with computed magnitudes greater than 2.5 are Centered in the Wabash Valley between Terre Haute and Vincennes, Indiana. At Terre Haute a few of place. Upened; or ciosed, Upews, shutters, sbrupcly. Pemdulun elocks stopped,
(A ST : & s . . listed:~ If no magnitude was computed and the earthquake was felt of an epicenter B chimneys ‘were thrown down, plaster cracked, and pictures shaken from walls. A few chimeys were started, or ran fast or slow. Moved small objects, furnishings, the latter to
O Fowler published, it was included in the earthquake list. The low-magnitude events located in ;{:ak;nldown and w:l.ndo;zs we:i'e brgl(;egogt COE“%EO‘;- }8‘;:;8“3- Dishes were broken at Vincemnes. slight extent. Spilled liquids in small amounts from well-filled open containers.
O recent years with data from dense seismograph networks have not been included. 1909 SE:’ ;7': atl'gaogas.?st mg;i.‘s a§. é7_4 83. * .? i G i09 =% G PUas ot + . III* 109 EERE8, HUSHEs shaken Blighuiy.
x Listed below 1o an explaation of the syahole and codes uaed o table 1 Sl gw 97 1945 .. WA W oW . ¢ 3 . . Mmool e e
1919 MAY 25 09 45 .. 38.5 N. 87.5 W. ee G 38 s .. 4.4Mfa BAR ool s A 38 > s ¢ s >
) 1921 MAR 14 12 15 .. 39.5 N. 87.5 W. Lopm e e <o G.4Mfa BAR .. K. IV 105 bushes, shaken slightly to moderately. Liquid set in strong motion. Small  bells
1. Leaders (..) indicate information not available. 1921 MAR 31 2003 .. 37.9 N. 87.8 W. s G 105 St e iU SN IV 105 rang-—church, chapel, school, etc. Damage slight in poorly built buildings. Fall
2. Latitude and longitude are listed to a hundredth of a degree if they have been 1922 JaN 11 03 42 .. 37.9 N. 87.8 W. i ¢ 105 i -+ 4.2Mfa BAR B v 84 ofliplast:eriin small imoznt. Cracl;edk piis{'ler sgmewhat, e'zspecialzy ]faine cracks,
published with that degree of accuracy or greater; however, most historical events Sigoyo o8 Bolle, AnStatices . toke 'dighes,; glassware, in conslderable quantity,
] z 1925 APR 27 04 05 .. 38.3 N. 87.6 W. .« G 105 .o .« 4.8Mfa BAR oo soe \'4 8 67 1so s ind . Fall of knick- ki k.
HA‘ have assigned locations based on felt or damage information and are listed in table Centered in the Wabash Valley near Princeton, Indiana. In the epicentral area chimmeys were :axi; izz:a::c:sc:wsMove: fuinisﬁiggskgicmzée:::ei’ Ei:\trurlii;ld et A
o ‘l:honiy tgttge ?egiest deg;‘e: :; t;ntt:l;tzg a dzgr;e. i::\ndasterisk (*) toithe right ;:f - Xhakeg7dow34arlxz crockergawgs brokgl_;.6 The £e1t area was listed at 100,000 sq mi (Ref. 105). 4 4 :
e longitude indicates tha e la e an ongitude were not given in the PR .o . N. 6 W. .o G 125 .o .o e oo oee ee oo F 125 :
source reference but were assigned by the compilers of the data file. An x to the 1925 APR 27 04 30 .. 38.3 N. 87.6 W. * .. G 125 3 i Pl e e F 125 VII. Frightened all--general alarm, all ran outdoors. Some, or many, found it difficult
o Muncie right of the longitude indicates that the event is an explosion, a suspected 1926 oCT 04 02 20 .. 38.3 N. 87.6 W. .« G 105 bl e S bk - il 111 105 £u  SEEmn. . NGlies by petenis dvipiey EEEGT Gebw:  TRenE o, RAlUE seists o
explosion, a rockburst, or some other nontectonic event; these have not been 1929 FEB 14 20 12 .. 38.3 N. 87.6 W. s H 2 e ++ 3.6Mfa BAR h v 105 ?oderatglytio s:i:ronglyi Wa\;es ol i lakes,fand zunning witer. Riker Hptole
plotted on the map. A question mark (?) to the right of the longitude indicates g P s e Bagvdsy to susk extont of sond Or gEduel Skieit- bafke. S
I N D I that published descripidons of the svent ave incofclusill eid ik mey of 08y not be iggi gﬁlé (3)? 02 5r .. gg.g g. g;.(z) g. .e g lgg .o o 3.5Mfa BAR .. ... V* 38 large church bells, etc. Suspended objects made to quiver. Damage negligible in
ai e et ee oo e . . . e X .. ee  es  ee ee see  se e II* 105 buildings of good design and construction, slight to moderate in well-built
q . 1938 FEB 12 06 27 .. 41.6 N. 87.0 W. .« G 105 .o «. 4.0Mfa BAR .. ... vV 105
3. The letter code in the HYPOCENTER, QUAL column is defined below: 1940 JAN 08 2005 .. 38.3 N. 85.8 W. .« G 105 oo oo os _sa sies ee abe IIT 105 lc:rdinary PUSkdibes, SEUE L IEVIE U POuty VU G0 Uiy et TR S, Sk
400 a. Determinations of instrumental hypocenters are estimated to be accurate within 1940 DEC 29 02 30 .. 37.9 N. 87.3 W. .« G 105 ee o -3.6Mfa BAR .. ... III 105 Huses, -old wills (Espeqiully sheme 1810 up wellouk Saskat), Spiies, ste. Grscied
the ranges of latitude and longitude listed below; each range is letter coded as . GRBIAYS 50 ConRjfezeble Emichb, WellE Lo ek EatERt. SEAL OF JAUsIRE @0
3. 1954 AUG 09 e e 38.5 N. 87.3 W.x ..~ H 105 g % i Vea ATy . - v 105 considerable to large amount, also some stucco. Broke numerous windows, furniture
indicated:
ILL O S Mg A 0.0°-0.1° 1968 DEC 11 1600 .. 38.3 N. 85.8 W. .. F 116 .o e es ee eee oo ane v 41 to some extent. Shook down loosened brickwork and tiles. Broke weak chimneys at
IN I A B 0.1°-0.2° }g;g ﬁg}{ (Z)g g? .':;‘8‘ gg'é gg'gs g' gg°28 g- 823 B Z; O] si® §.4Mn SLM oo eoe II 47 the roof-line (sometimes damaging roofs). Fall of cornices from towers and high
1303 C 0.2°-0.5° 1976 JUN 13 18 55 18.5 39.75 N. 86.17 W. * g 49 gl Al I Ol I¥ 23 buildings. Dislodged bricks and stones. Overturned heavy furniture, with damage
5.1, A0 . 5 i E : et g 3 S b S b - from breaking. Damage considerable to concrete irrigation ditches.
I 2 I D 0.5°-1.0 .
PN A1 G d E 1.0° or larger 1976 JUN 13 18 58 28.5 39.75 N. 86.17 W. * .. F 49 3\s .o v we ese oo dhe I1 49
indianapmiswﬂwss Richmon b. Determinations of noninstrumental epicenters from felt data are estimated to be WUNL: RILaht geaeEal-wlage SEHENGLES pEaNCs  DiERebed  feEEOnR  SEkvksg o HORGr - GEER:
accurate within the ranges of latitude and longitude listed below; each range is Trgss shakAn sehengly-=bERucine, Gomks, RDioken eFD, eEpRGISLLy pade  GOSEH-
IVA1 letter coded as indieaced: Ejected sand and mud in small amounts. Changes, temporary or permanent: in flow
- of springs and wells; dry wells renewed flow; in temperature of spring and well
1906 F 0.0°-0.5° 2 4
G 0.5°-1.0° waters. Damage slight in structures (brick) built especially to withstand
H 1.0°=2.0° earthquakes. Considerable in ordinary substantial buildings, partial collapse:
1  2.0° or imtger racked, tumbled dewn, wooden houses in some cases; threw out panel walls in frame
| e 4. The reference identification numbers in the HYPOCENTER, REF and INTENSITY, REF structures, broke off decayed piling.  Fall of wsils. ‘Cracked, broke, sclid stone
A1 AZ VAI IVA1 columns indicate the sources of the hypocenter and intensity data. They are listed SRR WBE PR th SRR TNRCHR, SIND EECEN Ch STREP R
31 1 P 1906 iy nemeriesl order dn the lipt of SGtE BOULCES. Twisting, fall, of chimneys, columns, monuments, also factory stacks, towers.
8 Terre Haute 5. The magnitudes listed under USGS are mb (modified from Gutenberg and Richter, 1956) Hoved soraplosuvly, oYRCRURMRE, veby Rewy Sukbiture.
V.1 IVAZ or Ms (Bath, 1966) values published in the Preliminary Determination of Epicenters
‘A (EDE) by the Hational Earthaquske Informstion Center, U. I, Gepibgical Survey = and S e Sait IX. Panic general. Cracked ground conspicuously. Damage considerable in (masonry)
1976 1903 0 G b rg predecessor organizations. Associated with the magnitude values listed under OTHER str:ctf:ures hbuilt beiliveciallyi ;i wit::slt;nd earthquakes: Threw out.of plofib scme
reensou are the source code and type. Type is defined by Mfa (magnitude based on felt i woor SEape NeuBes Binlt eEpeclally Ee misintand esbihutsces) geeat im  SNGELEDESOL
. 2. Heck, N. H., and Bodle, R. R., 1931, United States earthquakes 1929: U. S. t
areas or attenuation), Mn (Nuttli, 1973). Magnitudes computed solely from am; Geodet’ic Sur‘v-‘ey;’Serial’Sll, .;5 P i = (??sgnryg :rildings,ksgmfa s in 5 it :r Who'lz Shift:d f;ame buildir;gs
. o oundations, racked frames, serious to reservoirs; undergroun t
aiiferekent Buueufley Wece aat GOR: DML st G SIS e 38. Coffman, J. L., von Haske, C. A., and Stover, C. W., 1982, Earthquake history of the by 4 ’ : st i i
IV, 1 ‘("1‘9‘;‘;) anThes::r::; de va “el‘i’a: §°:P11te using the formula by Hanks and Kanamori United States: U. S. National Oceanic and Atmospheric Administration and U. S.
. u codes are listed below: -
K i Geological Survey, Publication No. 41-1(through 1980), 258 p. X. Cracked ground, especially when loose and wet, up to widths of several inches;
Bl ~ Baokits He bey BRLE. Bi 0. Nakblt, ool - Wi 108 1. Coffman, J. L., and Cloud, W. K., 1970, United States earthquakes 1968: U, S. fissures up to a yard in width ran parallel to canal and stream banks. Landslides
0 / s Ne L., br » K. G., Nuttli, 0. W., an omeroy, P. W., 1981, Environmental Science Services Administration, 111 p. id ble f i bank d hif
1 An approach to seismic zonation for siting nuclear electric power 47 : ; considerable from river banks and steep coasts. Shifted sand and mud horizontally
A « Coffman, J. L., and Stover, C. W., 1976, United States earthquakes 1974: U. S. on beach nd flat land. Ch d level of i 11 h
1916 generating for facilities in the eastern United States, NUREG/CR-1577, National Oceanic and Atmospheric Administration and U. S. Geological S A T Ao b Riec cerel ol weter dn wedls. Thvew WEERE on e
Washington, D. C. 135 p P . . ologica urvey, of canals, lakes, rivers, etc. Damage serious to dams, dikes, embankments. Severe
Vi1 HIAT 9 o GS - National Earthquake Information Center (and predecessor organizationms), 49, Coffwss, J. L., aud Stever, C. V., 1078, Unttsd Bhates  sarthouskes 1976: W 8. to well-built wooden structures and bridges, some destroyed. Developed dangerous
D 3 ¥, &, Gecloplesl:Servey. Golden. Cols ! cracks in excellent brick walls. Destroyed most masonry and frame structures, also
: , n n an . S. Geological Survey, .
1981 1886 SLM - Sl.:. I:ouis Uﬁiversity, Zé. Louis: Mo. 2 58 Re:llq:tioﬁal gcem;flp::gigrlzgspz::t:qﬁgi 12::::?; i:clljudzs G:aid iinille)s: news:ﬁpzr g i Nt g et ke e ey el PV e
w2 T s e 0 LR g AT b » & i Y o o S N Rl YL ..-».:.‘—. ; 2] e LS 3 . apel o4 4 S ot hs 2 = s s hd s
6. An asterisk (*) in the INTENSITY; MM'-column -dindicates ~that'fthe “intensi®y waE ~° clippings, personal letters, John Hopkins University, Baltimore, Md. ; | Ztsea:;;:;tb:::;dsz:f::::h sl e B it i e e I
o s :::igzegigzdthe compiler on the basis of the available data at the time the catalog 67. Moneymaker, B. C., 1957, Earthquakes in Tennessee and nearby sections of neighboring
Bedford con S states 1901 to 1925: Tennessee Academy of Science Journal, v. 32, no. 2, p. XI. Disturbances in
. 5 ground many and widespread, varying with ground material. Broad
91-105. fissures, earth slumps, and land slips i f
84. Woollard, G. P., 1968, A catalogue of earthquakes in the United States prior to 1925 amounts ::harged withpsa’ndnanda:ud? g:uSZds:e::w:\er:sgl(:g:::;l"E&:::S ::t:: :‘r;fi.arlg:
based on unpublished data compiled by Harry Fielding Reid and unpublished sources e » i
REFERENCES i 1930: magnitude. Damage severe to wood-frame structures, especially near shock centers.
VA1 gf) °:0t°163 g- Hawaii Institute of Geophysics, University of Hawaii, Data Report Great to dams, dikes, embankments often for long distances. Few, if any (masonry)
. 5 . structures remained standing. Destroyed 1 =
1909 Algermissen, S. T., 1969, Seismic risk studies in the United States: Fourth World 105. Docekal, Jerry, 1970, Earthquakes of the stable interior, with emphasis on the of supporting piers, or pillags. Affe:Zed ;:ﬁd::;l ::ii:nbrzgfcelse:y 'i::swec;:g
Conference on Earthquake Engineering, Santiago, Chile, January 13-18, 1969, midcontinent, v. 2: Lincoln, Neb., University of Nebraska, Ph.D. dissertation; ilroad i1 " : "
railroad rails greatly, and thrust them endwise. Put pipe lines buried in earth
pip
Proceedings, v. 1, p. 14=27. available from Ann Arbor, Mich., University Microfilms Ltd., 332 p. completely out of service.
Bath, Markus, 1966, Earthquake energy and magnitude, in Physics and chemistry of the 109. Heinrich, R. R., 1941, A contribution to the seismic history of Missouri:
Earth, v. 7: New York, Pergamon Press, p. 115-165. Seismological Society of America Bulletin, v. 31, no. 3, p. 187-224 XII. Damage total
] G o . -=-practically all works of constructi .
I\(A1 Vlllg Gutenberg, Beno, and Richter, C. F., 1956, Magnitude and energy of earthquakes: 113. Nuttli, O. W., 1974, Magnitude-recurrence relation for central Mississippi Valley Distﬁrbances l;n groundy great and varied :umez::u:a:langzgiﬁge:;iz'ksor Lg:::i:g::
‘ Annali di Geofisica, v. 9, no. 1} p. 1-15. earthquakes : Seismological Society of America Bulletin, v. 64, no. 4, p. : 5 2
1906 1899 ’ ’ falls of rock of significant character, slumpi of river banks, etc., numerous and
. ping s ’
Hanks, T. C., and Kanamori, Hiroo, 1979, A moment magnitude scale: Journal of 1189-1207. extensive. Wrenched loose, tore off, large rock masses. Fault slips in firm rock
Geophysical Research, v. 84, no. B5, p. 2348-2350. 116. Varma, M. M., 1975, Seismicity of the eastern half of the United States (exclusive wtih: sotakie Iopdsanial and vertie 1' ffset displ t W g 1 e
Nuttli, O. W., 1973, Seismic wave attenuation and magnitude relations for eastern of New England): Bloomi I [ e B s Mg EL Shipueke, REEfNon
; 5 - ngland): oomington, Ind., University of Indiana Ph.D. dissertation ; nd d amme
North America: Journal of Geophysical Research, v. 78, no. 5, p. 876-885. 176 ’ = Ul esproune,  ASetorben 6o WEULEIRE Eneely. . D £ 1ukes, pisdiced
Wood. H. O.. and N Frank. 1931, Modified l; : 11:1’ - :;.t 1 £ 1931: p. waterfalls, deflected rivers, etc. Waves seen on ground surfaces (actually seen,
VI ood, H. 0., and Neumann, Frank, » Mo e erca ntensity 'scale o : 125. Seismological Society of America, 1925, Seismological Notes: Seismological Society probabl in some cases) Distorted 1i t sigh
> Seismological Society of America Bulletin, v. 21, no. 4, p. 277-283. of America Bulletin, v. 15, no. 3, p. 243-245. upward ix’lto e als 2 . HOE O WIRUC GRS ZRREL.  TEEW SIECED
2 | .
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