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U MODIFIED MERCALLI INTENSITY SCALE OF 1931 136. Rockwood, C. G., 1881, Notices of recent american earthquakes: American Journal of
Adapted from Sieberg's Mercalli-Cancani scale, Selence V. 21, no. 123, p. 198=202.
modified and condensed (Wood and Neumann, 1931) 141. Pomeroy, P. W., and Fakundiny, R. H., 1976, Unpublished list of earthquakes used to
compile the Seismic Activity and Geologic Structure in New York and Adjacent Areas
:bJ]E ;p .S?()I{I(. g map, New York State Museum and Science Service Map and Chart Series Number 27, 2
‘ CONNECTICUT I. Not felt - or, except rarely under especially favorable circumstances. Under Ehects.
certain conditions, at and outside the boundary of the area in which a great shock 205. Wilson, W. E., 1965, A reprint of an article in the Wilmington Every Evening
' is felt: sometimes birds, animals, reported uneasy or disturbed; sometimes newspaper on October 9, 1871. :
<;’ dizziness or nausea experienced; sometimes trees, structures, liquids, bodies of 224 . Dombroski, D. R., Jr., 1977, Earthquakes in New Jersey: New Jersey Geological
g water, may sway-—doors may swing, very slowly. Survey, Trenton, 30 p. '
; 225. Chiburis, E. F., and Pomeroy, P. W., 1977, Seismicity of the Northeastern Uglted
IT. Felt indoors by few, especially on upper floors, or by sensitive or nervous States, October 1, 1976 - December 31, 1976: University of Connecticut,
A persons. Also, as in grade I, but often more noticeably: sometimes hanging Northeastern U. S. Seismic Network Bulletin No. 5, table III.
1969 1978 o objects may swing, especially when delicately suspended; sometimes trees, 240. Stover, C. W., and von Hake, C. A., 1980, United States earthquakes 1978: U. S.
<:> III < 431 structures, liquids, bodies of water, may sway, doors may swing, very slowly; Geological Survey and U. S. National Oceanic and Atmospheric Administration,
VIA4VIA1HIA3 ./..\.1 IVL:\ — ~’_// Q sometimes birds, animals, reported uneasy or disturbed; sometimes dizziness or 112 p. i
1980 l;gé 1§;h 1623 1969 1953 ) A nausea experienced. 243 Chiburis, E. F., Ahner, R. O.,Sand Craggm,lg;é 19;8, Se12t1c1tytof th; Eortgeiitern
i ; AN United States, April 1, 1978,-June , 1978: eston Observatory, Boston College,
Paterson <:> 11‘1 i o III. Felt indoors by several, motion usually rapid vibration. Sometimes not recognized Northeastern U. S. Seismic Network Bulletin No. 11, 26 p.
1:-9 » - : ,"’ to be an earthquake at first. Duration estimated in some cases. Vibration like 262. Stover, C. W., and von Hake, C. A., 1981, United States earthquages 19?9f U.. She
1// /;"V that due to passing of light, or 1lightly loaded trucks, or heavy trucks some Geological Survey and U. S. National Oceanic and Atmospheric Administration,
V.4 1ML 1 1 11 i\ 2 VL 1 1L \ ’ - distance away. Hanging objects may swing slightly. Movements may be appreciable 1700 pl
AN ZS? a4 ZSZ A ‘} D ¢ | ;”—'5?' on upper levels of tall structures. Rocked standing motor cars slightly. 300. Stover, C. W., and von Hake, C. A., 1982, United States earthquakes 19§03 u. s.
1979 1979 1o Wt aees 1l 1}'9 » g = Geological Survey and U. S. National Oceanic and Atmospheric Administration,
F’hi!!i Et)Uf e fﬁ‘ ; p &~ IV. Felt indoors by many, outdoors by few. Awakened few, especially 1light sleepers. 182 p. \ Lo
4 4 VEQJ ‘29 n ' - y Frightened no one, unless apprehensive from previous experiences. Vibration like 304. Lamont-Doherty Geological Observatory, Regional selsml?lty bu%letln of the
‘ ” ‘ that due to passing of heavy or heavily loaded trucks. Sensation like heavy body Lamont-Doherty Network, 1970 to present, Columbia University, Palisades, N. Y.
1895 1979 e P g Y ; =
> g Bl ,/ukftz- :EE; striking building or falling of heavy objects inside. Rattling of dishes, windows, 317. Dewey, J. W., and Gordon, D. W., U. S. Geological Su?vey, unpub. data.
[&‘ ’ﬁ ;5552553;‘;——" doors; glassware and crockery clink and clash. Creaking of walls, frame, 349. Dewey, J. W., and Gordon, D. W., 1984, Map showing recomputed hypocenters of
1957 expecially in the upper range of this grade. Hanging objects swung, in numerous earthquakes in the eastern and central United States and 'adJacent Canada,
instances. Disturbed liquids in open vessels slightly. Rocked standing motor cars 1925-1980: U. S. Geological Survey, Miscellaneous Field Studies Map MF-1699
- noticeably. Pamphlet, 39 p. -
New Brunswick O w 350. Stover, C. W., 1985, United States earthquakes, 1982: U. S. Geological Survey
PENNSYLVANIA V. Felt indoors by practically all, outdoors by many or most: outdoors direction Bulletin 1655, 142 p. .
1 N 1 \ estimated. Awakened many, or most. Frightened few--slight excitement, a few ran 360. Stover, C. W., 1987, United States earthquakes, 1983: U. S Geological Survey
Zk lk A :‘ outdoors. Buildings trembled throughout. Broke dishes, glassware to some extent. | Bulletin 1698, 197 p.
1949 1979 1980 b Cracked windows--in some cases, but not generally. Overturned vases, small or
VII unstable objects, in many instances, with occasional fall. Hanging objects,hdoors,
by swing generally or considerably. Knocked pictures against walls, or swung them out
T'retxt()n 199 of place. Opened, or closed, doors, shutters, abruptly. Pendulum clocks stopped,
! started, or ran fast or slow. Moved small objects, furnishings, the latter to
A1 IVA1 IHAZ b slight extent. Spilled liquids in small amounts from well-filled open containers.
\ haken slightly.
933 1938 1938 Trees, bushes s
Table 1.--Chronological listing of earthquakes for the State of New Jersey
L7 VI. Felt by all, indoors and outdoors. Frightened many, excitement general, some
Zk ZS ZS (:) alarm man d Awak d all Persons made to move unsteadily. Trees
g y ran outdoors. wakened all. y
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. 1976 moderately to strongly. Waves on ponds, lakes, and running water. Water turbid 1783 NOV 30 o7 6oL AlloiNE gL s W, s H 76 % B Rl e o =g S v 126
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structurss, bulll e§pecia11y o it Ehekand, carthanakess  Bhtey out of plumb some Toms River. Highest intensities were observed from Asbury Park to Long Branch; several chimneys
\ZV wood—frame houses built especially to withstand earthquakes; Edect in substantial fell, plaster cracked, and articles were thrown from shelves. Felt area was estimated at 3,000
(:3{)3 Ma (masonry) buildings, some collapse in large part; or wholly shifted frame buildings 5q mi.
y' off foundations, racked frames, serious to reservoirs; underground pipes sometime 1933/ JAN, 25| Ol g s S DR s H 38 St = e T CoC v 38
broken. 1937 | SEP 136 22108722 GORSRIINGE 74T SN e H 77 S oo S e S elere 0L 77
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76 g 75 - 74 a ?30 on beaches and flat land. Changed level of water in wells. Threw water on banks 1938 ‘Awe 123 .11 11 08 A0 D N i Sy Tiae 77 e 2l i i el TET 7
of canals, lakes, rivers, etc. Damage serious to dams, dikes, embankments. Severe 1938 AUG 27 223625 40,2 N. 74.2 W e G 77 % e A ol stiialn II1I 77
to well-built wooden structures and bridges, some destroyed. Developed dangerous 1938\ DEC |06 191381 s'e 40.8 N. 74.3 W. <ol 0 S0E 77 .. o ol b st oo aes III 77
cracks in excellent brick walls. Destroyed most masonry and frame structures, also I 77
SCALE 1:1 000 000 their foundations. Bent railroad rails slightly. Tore apart, or crushed endwise, iggg ;gg }g 8; g% 22 7 gg‘gsog: ;2:8463: 065 g 3Z; :: :: 4:6M£; ﬁé' :: ::. v 12
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25 0 25 50 KILOMETERS XI. Disturbances in ground many and widespread, varying with ground material. Broad
fissures, earth slumps, and land slips in soft, wet ground. Ejected water in large 1949 OCT 16 23 33 44.8 40.4 N. 74.8 W. ol g ;? .t s Wbt o oGO0 .ié éé
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R o R R R L SR e e ¥ Uyl =02 XII. Damage total--practically all works of construction damaged greatly or destroyed. 1969 APR 25 00 14 45.0 41.02 N. 74.11 W. 025 A 317 s s i Ll Riel e v 126
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A et e gl il e L5 . HGemPabe REEtn: Elie, Tavo s Bt es 0g. Longikier: Tinied. Kclow, . cach Sowie i and  underground, disturbed and modified greatly. Dammed lakes, produced Northeastern New Jersey. Felt in Morris and Passaic Counties and in a few towns in Bergen
9 e peRENNl e B Bl 0 W e mpied e ot Ry letter coded as indicated: waterfalls, deflected rivers, etc. Waves seen on ground surfaces (actually seen, County in northern New Jersey. Slight damage occurred at Pompton Lakes (cei;ing cracks,
before. Many earthquakes were added to the original list from new data sources as well B 1005052 : ] ! i ! ictures dislodged, slight fall of plaster), Kinnelon (cracked plaster and windows), and
robabl in some cases) Distorted lines of sight and level. Threw objects B ES & P ’
as from some old data sources that had not been previously used. The data in table 1 G 0.5°=1.0° P . s i ! . . idgiereld foiiiing cracked).
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each earthquake on the basis of historical and current information. Some of the I 2.0° or larger Northeastern New Jersey. Plaster fell at Ridgefield, New Jersey.
aftershocks from large earthquakes are listed, but not all, especially for earthquakes 4. The reference identification numbers in the HYPOCENTER, REF and INTENSITY, REF 1976 ggg Sg ig gg i 23.2 S' ;Z'g g' B g %22 Kb ve  2.9ML; XXX g iii 255
that occurred before seismic instruments were universally used. columns indicate the sources of the hypocenter and intensity data. They are listed List of data sources ig;g DEC 05 16 32 06.9 40.77 N. 74.76 V. 003 B 225 LT S R R T 111 224

in numerical order in the list of data sources.

The latitude and longitude coordinates of each epicenter were rounded to the 5. The magnitudes listed under USGS are mb (modified from Gutenberg and Richter, 1956) 11. Neumann, Frank, 1940, United States earthquakes 1938: U. S. Coast and Geodetic 19764 DEC 107 |'\G4 55 072 AQL7TN. 406 -We 005 Bl 295 S A MO PAT RN 224
nearest tenth of a degree and sorted so that all identical locations were grouped and or Ms (Bath, 1966) values published in the Preliminary Determination of Epicenters Survey, Serial 629, 59 p. 1977 JAN'{ 21 | 20150 44.5 39.97 N. 74.33 W. 006 B = 243 G DN BRI < L Fa o
counted. These locations are represented on the map by a triangle. The number of (PDE) by the National Earthquake Information Center, U. S. Geological Survey and 12. Bodle, R. R., 1941, United States earthquakes 1939: U. S. Coast and Geodetic 1978 "iMAY L8 1 Lo 129036 09| (4] 02 NUE T4 30 Wl 0060 1€ 283 i oo 1SSMR IPAT S eate II* 243
earthquakes at each location is shown on the map by the arabic number to the right of predecessor organizations. Associated with the magnitude values listed under OTHER Survey, Serial 637, 69 p. 1978 " JUN 30020018 4306 41L07 N 74.200 We ~005 A 304 it see - 240G ME Pﬁ% Siolimrats I§¥ %28
the triangle. A Roman numeral to the left of a triangle is the maximum Modified are the source code and type. Type is defined by mb (Gutenberg and Richter, 1956), 21. Murphy, L. M., and Ulrich, F. P., 1951, United States earthquakes 1948: U. S. Coast il e i o SR S
Mercalli intensity (Wood and Neumann, 1931) of all earthquakes at that geographic MD (duration or coda length), Mfa (magnitude based on felt areas or attenuation), and Geodetic Survey, Serial 746, 50 p. 1979 JAN 130 16 30 52.7 40.381N. 74.307W 067 B 349 B O DI e Lt v 262
location. The absence of an intensity value indicates that no intensities have been ML (Richter, 1958), Mn (Nuttli, 1973), and Ms (Bath, 1966 or Gutenberg, 1945). 26. Murphy, L. M., and Cloud, W. K., 1955, United States earthquakes 1953: U. S. Coast 1979 FEB ! 02 02126 13:3 40:77 N: 74:66 w: 000 A 304 i .. 1.9Mn PAL i eae TTT 262
assigned to earthquakes at that location. The year shown below each triangle is the Magnitudes computed solely from epicentral intensity have not been included. and Geodetic Survey, Serial 785, 51 p. 97 OIEER M 23 100230 (579 | L0SEENL. (TGRS QLS AL 304 s SVl OO M B AT TV 262
latest year for which the maximum intensity was recorded. Moment magnitudes (Mw) are listed by value and source. The value was computed 27 . Murphy, L. M., and Cloud, W. K., 1956, United States earthquakes 1954: U. S. Coast 1979/ FIMAR! 0.0 (0409 BaL 7ii 4Gk T2 7% 500 WL QOB LA 304 i el M PATL Sislialets V. 262

using the formula by Hanks and Kanamori (1979). The source codes are listed below: and Geodetic Survey, Serial 793, 110 p. 1980 MAR 25 18 54 35.8 . 40).98 N+ . 75.01 W. 005 A 304 .. .. 2.8Mn PAL se see oo .o
30. Brazee, R. J., and Cloud, W. K., 1959, United States earthquakes 1957: U. S. Coast
DG - Dewey, J. W., and Gordon, D. W., 1984, U. S. Geological Survey, and Geodetic Survey, 108 p. i 1980 APR 82 }; 33 gg'? 23’2% g’ ;2'?2 3' 882 g ggg T s §:?ﬁﬂ gﬁf i i it
Miscellaneous Field Studies Map MF-1699 Phamphlet, 39 p. 38. Coffman, J. L., von Hake, C. A., and Stover, C. W., 1982, Earthquake history of the iggg ﬁgg 30 09 19 09:0 39:84 N: 74:86 w: 002 B 300 s e 3 @Mm PAL G R cos ..
OTT - Earth Physics Branch, Seismological Service of Canada, Ottawa. United States: U. S. National Oceanic and Atmospheric Administration and U. S. 1982 . APR | izl siantisll AelloSENL S 74082 WL iges B 1350 & .« 2.4Mn PAL e een v 350
PAL - Lamont-Doherty Geological Observatory, Palisades, N.Y. Geological Survey, Publication No. 41-1(through 1980), 258 p. 1983 FEB | 19 05 45 45.1 40.649N. 74 .769W. 006 A 360 oo + 2.JMD PAL ce oo IV 360
EXPLANATION OF THE TABLES SLM - St. Louis University, St. Louis, Mo. 41. Coffman, J. L., and Cloud, W. K., 1970, United States earthquakes 1968: U. S.
ST - Street, R. L., and Turcotte, F. T., 1977, Seismological Society Environmental Science Services Administration, 111 p.

The data in table 1 are listed chronologically in the following categories: date, of America Bulletin, v. 67, no. 3, p.599-614. 42. von Hake, C. A., and Cloud, W. K., 1971, United States earthquakes 1969: U. S.
origin time in Coordinated Universal Time (UTC), N. latitude, W. longitude, depth, XXX - Published magnitudes of unknown source. National Oceanic and Atmospheric Administration, 80 p.
hypocenter quality and reference, magnitude, intensity (Modified Mercalli), and 6. An asterisk (*) in the INTENSITY, MM column indicates that the intensity was 46. Coffman, J. L., von Hake, €. A., Spence, W., Carver, D. L., Covington, P. A,
intensity reference. The letter F is recorded in the intensity column if an earthquake assigned by the compiler on the basis of the available data at the time the catalog Dunphy, G. J., Irby, W. L., Person, W. J., and Stover, C. W., 1975, United States
was felt but not enough information was available to assign an intensity. Table 1 has was compiled. earthquakes 1973: U. S. National Oceanic and Atmospheric Administration and U. S.
some basic limitations in terms of the size (magnitude or intensity) of the earthquakes Geological Survey, 112 p.
listed. All felt earthquakes or those with computed magnitudes greater than 2.5 are 49. Coffman, J. L., and Stover, C. W., 1978, United States earthquakes 1976: U.lise
listed. If no magnitude was computed and the earthquake was felt or an epicenter REFERENCES National Oceanic and Atmospheric Administration and U. S. Geological Survey, 94 p.
published, it was included in the earthquake list. The low-magnitude events located in 74. U. S. Geological Survey, Preliminary determination of epicenters Report, January
recent years with data from dense seismograph networks have not been included. Algermissen, S. T., 1969, Seismic risk studies in the United States: Fourth World 1961-present, formerly by U. S. Coast and Geodetic Survey, U. S. Environmental

Conference on Earthquake Engineering, Santiago, Chile, January 13-18, 1969, Science Services Administration, and U. S. National Oceanic and Atmospheric
Listed below is an explanation of the symbols and codes used in table 1: Proceedings, v. 1, p. 14-27. Administration.
Bath, Markus, 1966, Earthquake energy and magnitude, in Physics and chemistry of the 76. Smith, W. E. T., 1962, Earthquakes of eastern Canada and adjacent areas, 1534-1927: u
! ) : ; Earth, v. 7: New York, Pergamon Press, p. 115-165. Publications of the Dominion Observatory Ottawa, v. 26, no.5, p. 271-301. ==
1. Leaders (..) indicate information not available. Gutenberg, Beno, 1945, Amplitudes of surface waves and magnitudes of shallow 77. Smith, W. E. T., 1966, Earthquakes of eastern Canada and adjacent areas, 1928-1959: U‘EEEEEéZ
2. Latitude and longitude are listed to a hundredth of a degree if they have been earthquakes: Seismological Society of America Bulletin, v. 35, no. 1, p. 3-12. Publications of the Dominion Observatory Ottawa, v. 32, no. 3, p. 87-121. o/~
published with that degree of accuracy or greater; however, most historical events Gutenberg, Beno, and Richter, C. F., 1956, Magnitude and energy of earthquakes: 78. Weston Geophysical Research, Inc., Weston, Ma., 1976, Historical seismicity of New ?:g
have assigned locations based on felt or damage information and are listed in table Annali di Geofisica, v. 9, no. 1, p. 1-15. England, for Boston Edison Company, Preliminary Safety Analysis Report, Docket No. ==
1 only to the nearest degree or tenth of a degree. An asterisk (*) to the right of Hanks, T. C., and Kanamori, Hiroo, 1979, A moment magnitude scale: Journal of 50-471, 641 p. g='5
the longitude indicates. that the latitude and longitude were not given in the Geophysical Research, v. 84, no. B5, p. 2348-2350. 84. Woollard, G. P., 1968, A catalogue of earthquakes in the United States prior to 1925 [ E=
Sounce reference but were assigned by the compilers of the data file. An x to the Nuttli, 0. W., 1973, Seismic wave attenuation and magnitude relations for eastern based on unpublished data compiled by Harry Fielding Reid and unpublished sources z:EEEEgg
right of the longitude indicates that the event is an explosion, a suspected North America: Journal of Geophysical Research, v. 78, no. 5, p. 876-885. prior to !930: Hawaii Institute of Geophysics, University of Hawaii, Data Report D
explosion, a rockburst, or some other nontectonic event; these have not been Richter, C. F., 1958, Elementary seismology: San Francisco, W. H. Freeman and Cows No. .10, 163 p. G
plotted on the map. A question mark (?) to the right of the longitude indicates 768 p. 126. Chiburis, E. F., 1979, Seismicity, recurrence rates, and the regionalization of the
that published descriptions of the event are inconclusive and it may or may not be Wood, H. 0., and Neumann, Frank, 1931, Modified Mercalli intensity scale of 1931: northeast United States and adjacent Southeastern Canada: Weston, Mass., Weston
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