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Modified Me_rcalliIntensity Scale of 1931, abridged(Wood and Neumann, 1931). Wording is that of Wood and
Neumann.Effects on cars,trucksandbuildingsbuiltaccurdingto modem standardsmaybe different.

Mercalli Equivalent Effects
Intensity magnitude*

I 1.9 Not felt exceptby avery few underespecially favurablecircumstances.

II 2.5 Felt oaly by a few personsat rest,especially on upperfloorsof buildings.
Delicately suspendedobjectmay swing.

III 3.1 Felt quite noticeablyindoors,_ially on upperfloors of buildingbut,many
people do notrecognize it asan earthquake.Standingmotorcarsmayrock
slightly. Vibrationlike passingof Iruck.Durationestimated.

IV 3.7 Duringthe day,felt indoorsby many,outdoorsby few. At night,some
awakened.Dishes, windows, doorsdisturbed;iwalismakecreakingsound.
Sensationlike heavytruckstrikingbuilding.Standingmotorcarsrocked
noticeably.

V 4.3 Felt by nearlyeveryone,many awakened.Some dishes, windows, etc.,broken;a
few instancesof crackedplaster;,unstableobjects overturned.Disturbancesof
U'ees,poles, and other tallobjects sometimesnoticed.Pendulumclocks may stop.

VI 4.9 Felt by all, manyfrightenedand runoutdoors. Some heavyfurnituremoved; a
few instancesof fallenplasterordamagedchimneys. Damageslight.

VII 5.5 Everybodyrunsoutdoors.Damagenegligible in buildingsof good designand
construction;slight to moderatein well-builturdinarystructures;considerablein
poorlybuiltorbadlydesignedstructures;some chimneysbroken.Noticed by
personsdrivingmotorcars.

VIII 6.1 Damageslightin specially designedslructures;considerableinordinary
substantialbuildings,withpartialcollapse; great inpoorlybuilt structures.Panel
walls thrownoutof framestructures.Fall of chimneys,factorystacks,columns,
monuments,walls. Heavy furnitureoverturned.Sand andmud ejected in small
amounts.Changesin wellwater.Personsdrivingmotorcarsdisturbed.

IX 6.7 Damage considerable in specially designed structures;well designed frame
structuresthrownoutof plumb;greatin substantialbuildings, withpartial
collapse.Buildings shiftedoff foundations.Groundcrackedconspicuously.
Undergroundpipesbroken.

X 7.3 Some well-built woodenslructuresdesU'oyed;most masonryand frame
structmeadestroyedwithfoundations;groundbadlycracked.Rails bent.
Landslidesconsiderablefrom riverbanksand steep slopes. Shifted sandand mud.
Watersplashed(slopped)overbanks.

XI 7.9 Few, if any,(masonry)st_ctures remainstanding.Bridgesdestroyed.Broad
fissuresin ground.Undergroundpipelinescompletely outof service.Earth
slumpsand landslipsin soft ground.Rails bentgreatly.

XII 8.5 Damagetotal. Wavesseen on groundsurfaces.Lines of sight andlevel distorted.
Objectsthrown upward intoair.

* Altheogh eatlhquake_ of the same maximum (epicentral) inleasity do not alwsys have the tame magnitudes, it is possible to eztlmate the
magnitude with the formula: magnitude : 1.3 + (0.6 x maxhnum intensity). Values in the table wen_ obtained using thll fonuu]a.



EARTHQUAKES IN NEW JERSEY

Introduction

New Jersey is not especially prone to eurthq_es and has had no majorearthquakeswithin the last several
hundred years. Minor earthquakeshowever are felt here, sometimes several within a year, and are a cause for
concernwhentheyoccur.

Earthquakesoccur when stress within the earth's crust causes sudden movement along a fault. Some of the
energyfrom the release of straintravelsaway fromthe faultas seismic waves. These waves travelalong the ground
surface or withinthe crust. Theirarrivalis felt as an earthquake.

The size of an earthquakeis statedin termsof magnitude,and its effects as intensity.Magnitudeis a measureof
theamplitudeof seismic waves recordedby a seismographand adjustedfor distance to the epicenter. It corresponds
to the energy released as seismic waves. Intensity, in contrast,is a local measurementof the effects of ground
movement.Intensityis usuallygreatestnearthe epicenteranddiminisheswith distance.

Magnitudevalues areexpressed accordingto logarithmic scales in which an increase of I representsa 10-fold
increase in amplitude of the seismic wave. A 10-fold increase in amplitude representsabout a 32-fold increasein
energy releasedfor the same durationof shaking.Because largerearthquakesusually last longer, the 32-fold increase
may be an underestimate.Perhapsa 100-fold increase in total energy released is more typical. The largustknown
earthquakeshad magnitudesof about8. Magnitudevalues of verysmall earthquakesmaybe negative.

Numerous magnitudescales arerepresentedin the earthquakelistings in this report. Ideally each scale should
show the same value for a given earthquake.Their values are usually close, but may not be identical because the
differentscales use different aspects of the recordedwave to determinemagnitude.The best known is the Richter
scale, designed by C. F. Richterin 1935 forwestcoast earthquakesand still in use.

Intensityscales arebased on reports of felt movement, sounds,andvisible effects on structuresand landscapes.
The most commonly used scale in the United Statesis the Modified Merealll Scale (left page). Intensity values are

usuallyreportedin romannumeralsto distinguish themfrom magnitudes.

Intensity generally decreases with distance from the epicenter. Local conditions, such as underlying soft
sediment or f'dl,may locally increase intensity.The rateat which intensity decreases with distance depends on the
geologic characterof the region. Attenuationis much less in eastern North America than in the west. Eastern
earthquakesare felt throughareasasmuch as 100 times greaterthan western earthquakesof similarmagnitude.

The Seismic Record in New Jersey

The greatmajorityof theworld's earthquakesoccur along boundariesof tectonicplates,but New Jerseyis 2.000
miles fTomthe nearestplate boundary(along the Mid-AtlanticRidge), too faraway forearthquakesto be felt except
by seismographs. All earthquakesfelt in New Jerseyhavebeen caused insteadby faultmovements within the North
American tectonicplate.

Within New Jersey.sporadic, mino_seismic activity hasbeen reportedin three generalareas:

1) In north-central New Jersey and adjacent New York. seismic activity is concentrated along several
northeast-a'eading faults of which the Ramapo fault is the most active (Aggarwal and Sykes. 1978; Yang and
others, 1978;Sbar and others. 1970).

2) Approximately 12 shocks were recorded along the Delaware Valley between Trenton and Wilmington
between 1800 and 1968. Twelve more were reportedin the Wilmington areabetween 1968 and 1973 (Sbar and
others. 1975).The largest of these recent tremors, on February 28, 1973. was felt from Baltimore to Mahwah.
New Jersey

3) Tremors nearRaritanBay and in the New York Bight includes a magnitude 3.5 event near Cheesequake
Marshon January 30, 1979. This seismicity has been attributedto subsidence of the crust in the RaritanBay



embayment,one of severalbroadareasalong the east coast in which the crust is known to be or appearsto be
subsiding(Barosh, 1981).

Many earthquakesfelt in New Jersey are caused by shocks with epicenters outside the state. Since colonial
times, major earthquakeshave occurredin threeareasof eastern NorthAmerica"New Madrid,Missouri;Charleston,
South Carolina;and the St. Lawrence region, Canadaand New York. Earthquakeswith estimated magnitudesof
seven in each of these areashave been felt in New Jersey,but none were of sufficient intensity here to do damage.
Also felt in New Jersey were moderateintensity earthquakesnearCape Ann, Massachusetts; Ossipee Lake, New
Hampshire;southeasternNew York;Lancaster,Pennsylvania;andminor tremorsadjacentto ourborders.

While there are no records of significant earthquakedamage in New Jersey, the possibility of a seriously
destructive event cannot be entirely discounted. With only 200 or so years or record-keeping,we cannot form a
reliableestimate of earthquakeactivity based on the historicalrecord.The average time between earthquakesof a
given magnitude is commonly given in terms of a return period. This differs from region to region. Large
earthquakesoccur too seldom, especiallyin the east,to determinea returnperiod directly.Returnperiods are instead
estimatedfi'omknown returnperiods of smaller-magnitudeevents. Forwestern states,the return period is estimated
to be about70 years;for the enstem states it is closerto 300 years.

Within New Jersey, based on the historical record, we can expect that northeasternNew Jersey, the lower
DelawareValley, andthe RaritanBay area will continue to experience sporadic, minor activity. Occasional shocks
will be feltelsewhere in theslate, and we cannot rale out the possibilityof a majorearthquake.Also we will continue
to feel the effects of earthquakeswith epicenters outside of New Jersey. While seismic waves from such distant
places as New lvladrid,Charleston,and the St. Lawrenceareamaybe felt here, these centers aretoo distantforeven
majorearthquakesto do significant damage. Majorearthquakes in southeasternNew York, Pennsylvania, or other
relativelyclose areasmightregistergreaterintensities.

Explanation of Earthquake Listings

The earthquakelistings (tables 1 and 2) and maps(figures 1 and 2) presentan overview of New Jersey's recent
seismic history.Table 1 lists: 1) earthquakeswith epicenters in New Jersey (both those that were felt and those that
we know about only because they were recorded on seismographs), and 2) earthquakesfelt within New Jersey
regardlessof thedistance to the epicenter,

Table 2 lists nearbyout-of-state earthquakesnot felt in New Jersey. These nearbyminor shocks occur in a
similar seismic setting to those in New Jersey and along geologic structureswhich extend into or close by New
Jersey. Even though they were not felt, they aremore related to New Jerseyseismicity than stronger,distantshocks
which were felthere.

Many of the table entries were taken directly from a previous version of this report ("Earthquakesin New
Jersey",Dombreski, 1977). The primary source for new entries was "Bulletinsof the NortheasternU.S. Seismic
Network'. Other data were from the several catalogs noted on tables 1 and 2 or from newspaperreports, oral
communications,andwrittencommunications.

TIME and DATE areEastern StandardTime. Seconds are not given (and not roundedto the nearestminute). All
events listed, except theNew Madridearthquakes,occurredin the EasternTime Zone. New Madridis in the Central
TimeZone.

LOCATION is thatof a nearbytownor geographicfeature.

MAGNITUDE is the largestreportedvalue.Magnitude type notgiven. For this consult the original source.

INTENSITIES are according to the Modified MercaUi Intensity Scale of 1931 (Wood and Neumann). Two
intensitiesare listed: 1) the maximumfelt (generallyat the epicentral area), and 2) the maximum intensity felt in
New Jersey.Intensitiesnotedas "felt"were unspecifiedand presumablysmall.

AREA FELT is a rough approximation, in square miles, of the area from which reports were received. Some values
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were givenexplicitly in thesourceof data;others were measuredfrom is(_alsmal maps or estimatedfromfelt-report
dat_

LATITUDE andLONGITUDE of epicenterare in degreesand minuteS,roundedto the nearestminute.

DEPTHisroundedtothenearest0.1kilometer.Somesourcesreporteddepthonlytothenearestkilometer.

SOURCE OF DATA gives the sourcesof infu,mafion foreach earthquake.
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Table 1. Earthquakes which occurred in er were felt in New Jersey.

Date Time Latitude(° ') Location/Comments Magnitude Intensityt Area felt Depth Sources

Lo_itude_ ') Maximum NJ (sq. mL) (kin) of data2

02/0511663 17:30 47 36 St. LawrenceRiver felt 75,0/30 B
7006

11/10/1727 22:40 42 48 NearNewbury,MA IX felt 75,000 B
7048

12/18/1737 23:00 4048 NearNY City VII felt A
7400

11/18/1755 04:11 42 30 E of Cape Ann, MA VIII felt 300,000 A
7000

11/29/1783 22:50 41 00 Wof NY City VI VI B
74 30

05/18/1804 Feltat NY City III felt B
12/16/1811 03:15 3636 New Madrid"MO 8+ XII V 2,000,000 A

89 36 Manyothervery strongshocks.
12/16/1811 09:15 36 36 New Madrid,MO 8+ XII V 2,000,000 A

8936 F..qualto 3:15 shock.
Dozens of aftershoc_s.

01/23/1812 10:00 36 36 New Madrid,MO 8+ XII V 2,000,(_0 A
89 36 Dozens of aftershocks.

02/07/1812 04:45 36 36 New Madrid,MO 8+ XII V 2,000,000 A
89 36 Aftershockscontinuedfor at

leasta year.
01/2.5/1841 Lm. NY City HI felt B

09/02/I847 Felt fromRI toPhiladelphia, V felt B
PA

09/29/1847 40 30 Near NYCity V felt B
74 00 Felt fromRI to Philadelphia,

PA

09/09/1848 22:00 NearNYCity V felt B
Felt fromRI to Philadelphia.
PA

10/17/1860 06:00 47 30 Canada IX felt 700,000 A
7000

03/05/1861 12:00 Newark,NJ III 11I B
2 shocks

10/20/1870 11:30 47 24 Quebec, Canada IX felt 1,000,000 B
70 30

10/0911871 00:40 3942 Wilmington,DE VII felt A
75 30

07/11/1872 05:25 4054 New Rochelle, NY V felt 100 A
73 48

12/10/1874 22:25 4054 WeslchesterCounty, NY VI felt 5,000 A
73 48

09/10/1877 09:59 40 06 Near Burlington,NJ V V 300 A
7454

03/25/1879 19:30 39 12 DelawareRiver V felt 600 A
75 30

08/10/1884 14:O7 40 36 NearNYCity 5.0 VII VII 70,000 A
74 00

08/31/1886 21:51 3254 Charlston, SC 6.9 X IV 2,000,000 A
8000

03/0911893 12:30 40 36 NY City V felt B
7400

09/01/1895 06:09 4042 Near HighBridge,NJ VI VI 35,000 A
7448

04/7.3/1910 NJCoast IV IV 2,000 A



Date Time Latitude(°_) Location/Comments Magnitude lntens_t_ Area felt Depth Sources

Lungitude(e') Maxlmm NJ (sq.mL) (km) ofdala 2

01/26/1921 18:40 40 00 Near Rivermn, NJ V V 150 A
75 (3O

0"2/28/1925 21:19 4736 Canada VIII IV 2,000,000 A
70 30

06/0111927 07:20 40 18 NJ Coast VII VII 3,000 A
74 00

01/24/1933 21:00 40 12 Near Trenton, NJ V V 600 A
74 42

11/01/1935 01:04 4648 Canada 6.3 VII felt 1,000,000 B
7906

09/30/1937 17:08 40 48 Verona, NJ HI HI B
74 18

05/16/1938 14:25 4048 Verona, NJ m m B
74 18

07/'29/1938 02:44 41 oo NY City, Westcheater and felt felt B
73 42 Rockland Counties, NY

08/22/1938 22:36 40 06 Central NJ V V 5,0(]0 A
74 30

08/2711938 17:36 40 12 Felt at Trenton, NJ HI m B
74 24

12/06/1938 14:38 40 48 Verona" NJ HI III B
74 18

09/12/1939 20:.22 4048 Feh at Union City, NJ m HI B
74 00

11/14/1939 21:54 39 36 Salem County, NJ V V 6,000 A
75 12

12/20/1940 02:27 43 48 Near Ossipee Lake, NH 5.8 VII felt 150,000 B
71 18

1943 pan. 41 06 Mahwah, NJ & Suffern" NY V V 5 C
74 12

07f24/1943 00:.18 4000 Off NJ Coast II II B
72 42

09/94/1944 23:39 44 54 Massena, NY 5.9 VII] felt 175,O30 B
7448

04/01/1947 08:25 41 00 Pompton Lakes, NJ Ill HI B
74 18

09/03/1951 20:.26 41 12 RocklundCounty, NY 4.4 V felt 5,500 A
7406

08/16/1953 23:22 40 18 Bergen County, NJ IV IV B
74 00

03/31/1954 16:25 4018 Monmouth County shoreline, IV IV B
74 00 NJ

03/23/1957 14:03 40 48 West-central NJ VI VI A
74 48

12/27/1961 12:06 40 12 PA-NJ border V V 150 A
74 48

03/06/1962 6 nil. from Ogdensburg, NJ 0.3 C

08/11/1962 12 mi. from Ogdensburg, NJ C
10/13/1962 Pompton Plains, NJ 1.0 C

IMedifiedMercalli;lntensilles listedas "fett" L: Regic_d Seiunidty Bulletiasof the thnmghOct.-Dec.,1982), annual repmts
wen:unspecifiedandpresumed Imall. Lamont-DoheflyNetwork(1976-88). (1981 through1984).

2Sourcesofdata: N: BullelinsoftheNoctlieastemU.S. Seismic p: U.S. GeologicalSurvey, Preliminaly
A, B, C: Dombrmki,1977. asfellows: Network (Oct.- D¢c.,1975 throughJan.-Mar., Determinatio_of Epicenters,monthly listings

A: Eppley,1965 1988). (Feb.,1982 through,Sept.1990).
B:Smlth, 1962, 1966 U: U.S. Ge_osical Survey,National_Rhquake
C: Newspapern:pofla,oral aad wriuen InformaficeCenter,Earthquakesin the United

communications,etc. States,qmutedyreports(Jan.-Mar..1974



Table I (continued)

Date Time Latitude(°') Locatlou/C_mmeuls Magnitude Intensity 1 Aranfelt Depth Sources

lmg_fle(°_ Ma'dmqm NJ (sq.mL) 0km) ofdata 2

12/20/1962 Pompton Plains, NJ 2.0 C

06/24/1963 17 mi. from Ogdunsbu_ NJ 0.5

12/10/1968 04:13 4006 Near Riverton, NJ 2.9 V V C
75 0O

08/14/1969 41 00 Lake Hopatunng, NJ 1.0 C
74 36 (Sbar and oth_'s, 1970)

09/14/1969 41 DO Lake Hopatcong, NJ 1.0 C
74 36 (Sbar and othea's, 1970)

10/06/1969 41 (X) Lake Hopatcong, NJ 1.3 IV IV 13 C
74 36 (Sbar and others, 1970)

10/10/1969 41 00 .I.j_ Hopatungg , NJ 1.0 C
74 36- (Sbar'and othea'_ 1970)

11/03/1969 41 00 I _k,. Hopatcong, NJ 1.0 C
74 36 (Sbar and others, 1970)

12/29/1972 01:34 41 00 Wyckoff, NJ HI HI 10 C
74 12

02/05/1973 41 00 Hohokus, NJ I] II 5 C
74 06

07,/28/1973 03:21 39 43 Northern Salem County, NJ 3.8 VI IV 3,000 C
75 26 Felt from Mahwah, NJ to

Baltimore, MD (Sbar and
others, 1975)

04/2811974 10:.19 3942 Wilmington,DE 2.5 IV felt 5 C
75 42

06/0911974 16:45 Afluntic City to Wildwood, NJ V V 100 C

0611711974 14:30 Atlantic City to Wildwood, NJ IV IV 50 C

09/22/1974 09:.00 Atlantic & Ocean Counties. NJ C

09/2311974 Atlantic & Ocean Counties, NJ C

09f25/1974 Atlantic & Ocean Counties, NJ C

01119/1975 01:30 4106 Mahwah. NJ C
7406

02/09/1975 W of Bricktown, NJ C

10/12/1975 03:30 40 18 Princeton, NJ C
74 42

11/06/1975 noon Atlantic City, NJ felt felt C
Not detected by seismographs

11/0911975 22:02 41 11 Greenwood Lake, NJ 1.8 5 N
74 23

01/17/1976 10:.09 40 59 Riverdale` NJ 4.3 L
74 23

03/11/1976 16:07 41 01 Rivenlale` NJ 2.8 V V 100 1 N,L,U
74 23

03/12/1976 05:28 4057 Riverdah, NJ 2.2 felt felt 4.6 N,L74 20

04/13/1976 10:.39 4048 Ridgefield, NJ 3.1 V V 250 3.1 N,L,U
74 02

05/11/1976 02:55 40 29 Offshore of Sandy Hook, NJ 1.9 N,L
73 48 Foreshock

05/11/1976 08:18 40 29 Offshore of Sandy Hunk, NJ 2.8 1 N,L
7348

06/26/1976 14:45 39 39 Atlantic Ocean 2.8 1 L
72 30

06/26/1976 14:45 39 50 Atlantic Ocean 2.9 N,L
72 29

10/27/1976 20:.10 4053 Denville, NJ 1 N,L
74 29 Foreshock
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Date Time Latitude(°') Locatlon/Commente Magnitude Inteualty I Area felt Depth Sources

Longitude(°') Maximum NJ (sq.mL) (kin) ofdata 2

10/27/1976 20:.13 4053 DenviUe, NJ 1 N,L
74 29

10/28/1976 01:47 4053 Denville, NJ 1 N,L
74 29 Aftershock

12/05/1976 08:00 40 48 Schooleys Mountain, NJ IH 1]] 2 C
74 48

12/05/1976 11:32 4046 Schooleys Mountain" NJ 1.8 felt felt 2 3.4 N,L,C
74 46

12/06/1976 23:55 4046 Schooleys Mountain, NJ 1.7 felt felt 2 5.1 NJ..,C
74 46

12/11/1976 07:26 4043 Lowez Hudson River 1.8 1 L
74 01 Possibly not an earthquake.

01/045/1977 19:05 41 01 Near Green Pond, NJ 19 N,L
7431

01/21/1977 15:50 39 54 Lakehurst, NJ 2.7 6 N,L
74 19

02/10/1977 14:14 39 46 Wilmington, DE 2.0 V V 3 N,C
7532

03/10/1977 11:22 41 11 Suffarn, NY 2.2 IV HI 100 6 N,L
7409

06/10/1977 07:48 40 42 High Bridge, NJ I.I 6 N,L
74 53

07/O2/1977 06:13 4042 Hamptun, NJ 2.3 7.3 N,L
74 56

10/27/1977 04:22 41 04 Sparta, NJ 1.5 6 N,L
74 35

11/27/1977 08:57 41 01 Oakland, NJ 1.8 5 N,L
74 13

December Schunleys Mountain, NJ L
1977 Dec, 1977. 117 minor shocks

read on portable seismographs,
none felt. (Yang end others,
1_08)

12JIM/1977 18:50 4049 Schunleys Mountain, NJ 1.8 felt felt N,L
74 46

12/04/1977 18:51 4049 Schooleys Mountain" NJ 2.1 felt felt N
74 46

12/06/1977 12:51 40 49 Schooleys Mountain, NJ 1.6 felt felt N,L
74 46

12/07/1977 03:34 40 49 Schooleys Mountain, NJ 1.7 felt felt N,L
74 46

12/08/1977 11:35 Schooleys Mountain, NJ 1.5 L

12/22/1977 23:55 4049 Schooleys Mountain, NJ 2.3 felt felt N,L
74 46

12/23/1977 11:20 40 49 Schunleys Mountain, NJ 1.4 felt felt N,L
74 46

12/24/1977 05:25 40 49 Schunleys Mountain, NI 1.6 felt felt N,L
74 46

12/25/1977 10:.39 40 49 Schunleys Mountain, NJ 1.5 felt felt N,L
74 46

I n w

McalifialMcrcalIi;lntensitieslistedas felt L: RegiooalScismldtyBulletinsofthe thmoghOct..Dcc_,1982),annualrelmrts
wen unspecifiedand presumedsmall. Lamont-DohetlyNetwork (1976-88). (1981 through1984),

2Souscc,ofdata: N: Bulletins_theNo_theastemU.S. Seismin p: U.S. GcelogicalSurvey, Prcliminat3,
A, B, C: Dombrmki, 1977,as fallows: Network(Oct.-Dec.,l 9"/5thnmghJan.-Mar., Determinati¢_of Epicenters,monthlylistinss

A: gppley, 1965 1988). (Feb.,1982through,Sept.,1990).
B:Smith, 1962, 1966 U: U_S.Gedogical Survey,NationalEa_hquake
C:Newspapertepom, oralend wduen InformationCenter,Eaahquakesinthe United

communications,etc. States,quarterlyreports(Jan.-Mar.,1974
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Table 1 (continued)

Date Time Latitude(°') Location/Commente Magnitude Intensity 1 Area felt Depth Sources

L°ngitude(° ") Maximum NJ (sq. mL) (km) of data 2

12/26/1977 11:54 4049 Schooleys Mountain, NJ 1.7 felt felt N,L
7446

12/27/1977 05:41 Schooleys Mountain, NJ 1.4 L

1978 Schooleys Mountain. NJ L
Jun.-Apr., 1978. 11 minor
shocks, none felt. No
additional data available.

O2/15/1978 00:.28 40 55 Boontun, NJ 1.6 6 N,L
74 26

04/03/1978 18:57 4032 Offshore o f Sundy Hunk, NJ 2.0 N,L
74 05

05/17/1978 11:19 Blunmingdale, NJ felt felt L
Heard

05/17/1978 20:.29 41 01 Blunmingdale, NJ 1.5 felt felt 6 N,L
74 20 Heard

05/18/1978 22:52 Bloomingdale, NJ felt felt L
Heard

06/12/1978 23:59 40 60 Sparta, NJ L
74 34

06/15/1978 23:59 40 59 Sparta, NJ N
7434

06/30/1978 15:13 41 05 Mahwah-Oakland" NJ 2.9 V V 1O0 5 N,L,U
74 12 Heard

06/30/1978 15:14 Oakland, NJ 2.8 L
Heard. Aftershock.

06/30/1978 15:15 Oakland, NJ L
Heard. Aftershock.

06/30/1978 17:39 41 05 Mahwah.Oakland, NJ 2.2 HI HI 20 6 N,L,U
74 12 Heard

01/17/1979 07:56 4020 Offshore of Sandy Hook, NJ 1 N,L
73 43

01/30/1979 11:30 40 19 Cheesequake, NJ 3.5 V V 3,600 5 N,L,U
74 16

02/01/1979 20:.17 4047 Chester, NJ 1.9 1.2 L
7442

02/01/1979 21:26 4046 Chester, NJ 1.9 HI HI N,L,U
7440

02/01/1979 21:34 4045 Chester, NJ 1.8 L
7439

02/01/1979 22:12 Chester, NJ 1.5 L

02/O1/1979 22:14 Chester, NJ 1.0 L

02/0111979 22:14 4046 Chester, NJ L
7440

02/23/1979 05:21 4049 Chester, NJ 12 L
74 49

02/23/1979 05:23 4048 Chester, NJ IV IV 13 L,U
7449

02/2311979 12:18 4046 Chester, NJ 1.8 6.4 L
74 43

03/09/1979 23:49 40 43 Bemardsville, NJ 3.1 V V 250 3 N,L.U
74 30

03/22/1979 07:35 40 54 Lake Hopateung, NJ 1 N,L
7442

03/05/1980 12:06 40 10 Abington, PA 3.5 IV IV 300 7.9 N,L,U
75 04

03/11/1980 O1:00 40 09 Abington, PA 3.7 V IV 6(30 5 NJ.,,U
75 05
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Date Time Latitude(") Location/Comments Magnitude Intensity 1 Area felt Depth Sources

L°ngitude(°') Maximum NJ (sq. mL) (kin) of data 2

03/2511980 13:54 40 58 Hainesburg, NJ 2.8 5 N,L75 Ol

04/05/1980 06:49 39 50 S of Seaside, NJ 2.9 6.2 N,L"74 03

08/02/1980 12:21 4026 Keyport, NJ 3.1 7.6 N,L,U
74 09

08/30/1980 04:19 39 50 Medford, NJ 3.0 2.2 N,L,U74 52

03/19/1981 03:51 4056 Boonton, NJ 2.0 9.6 NJ.,
74 22

05/18/1981 02:22 41 06 Ramsey, NJ 2.1 8.7 N,L74 12

06/21/1981 00:.04 41 04 Denville, NJ 1.8 8.5 N,L
7435

10/21/1981 11:49 41 08 Long Island Sound, NY 3.5 V HI 6.500 6.4 L,U
7234

03/21/1982 20:09 40 25 Offshore of Sandy Hook, NJ 1.8 9.3 N,L73 48

03/29/1982 04:37 39 58 50 mi. offshore of Seaside, NJ 2.0 0.1 N,L73 09

03/29/1982 04:37 40 01 S of Long Island, NY 2.2 13 N
73 10

04/12/1982 17:14 40 03 Near Mount Holly, NJ 2.4 V V 7A N,L,U,P
74 48

07/22/1982 15:49 41 05 Ramsey, NJ 0.6 10 L
74 06

07/28/1982 23:37 39 56 Seaside I-fights, NJ 2.4 10 NJ.,
74 06

09/16/1982 01:36 41 07 Franklin, NJ 1.6 00.5 N,L
74 38

01/14/1983 17:22 38 45 75 mi. off Atlantic City, NJ 2.2 10 NJ.,
72 53

02/06/1983 04:52 40 38 Oldwick,NJ 1.5 6.2 L
7446 Foreshock

02/19/1983 00:.45 40 38 Oldwick,NJ 2.7 IV IV 6.1 N,L,U,P7446

02/21/1983 16:13 3947 S ofLong Island,NY 2.6 20 N,L
73 12

03/19/1983 00:.42 3901 Offshore 2.2 9.8 L
7253

04/25/1983 05:06 40 17 SofLong Island,NY 2.0 7.6 N,L
7340

06/01/1983 04:50 40 52 Dover, NJ 1_5 5.2 N,L
7431

09/06/1983 05:44 40 50 Fort Lee, NJ 1.5 7.1 N,L
7358

09/08/1983 14:35 40 26 Offshore 2.9 26 L
7207

09/15/1983 18:17 41 08 Ringwood, NJ 1.5 9.1 N,L
74 13

IModifiedMew.alli:Intensitieslisted as "felt" L: RegionalSeismiclr/Bulletins of the throughOct.-Dec..1982). armual repo_,s
wereunspecifiedand presumedsmall. Lamont-Doheny Network(1976-88). (1981 through 1984).

2Sourcesof data: N: Bulletinsof theNortheasternU.S.Seismic P: U.S. GeologicalSurvey,PreliminaW
A. B. C: Dombroski, 1977.as follows: Network(Oct.- Dec..1975 throughJan.-Mar,, Determinationof Epicenlen. monthlylistings

A: Eppley,1965 1988). (Feb..1982through,Sept.1990).
B: Smith, 1962.1966 U: U.S.Geological Survey,National Earthquake
C:Newspaperrepmte,oraland wdnen L'fformalionCenter,Earthquakesin the United

communlcaticcJ,etc. Stales,quarterlyt_potl_ (Jan.-Mat., 1974

11



Table 1 (continued)

Date Time Latitude(°') Location/Comments Magnitude IntensityI Aranfelt Depth Sources

]A)_'(°') Ma_mrm NJ (sq.mL) (kin) ofdata 2

10/07/1983 05:18 43 56 Blue MountainLakearea,NY. 5.3 VI IV 200,000 13 N,P
74 15 Felt thmushuntnortheastern

U.S. and Canada

11/17/1983 14:55 39 44 Wilmington,DE 2.2 V felt 4.8 N,P
75 35

01/19/1984 18:03 3943 Wilmington,DE 2.4 IV felt 50 4.0 N,U
75 32

03/12/1984 01:34 40 16 AslmryPark,NJ 2.0 I0 N
73 57

03/31/1984 17:28 40 29 6 mi. S of Brooklyn,NY 2.1 8 N
73 50

04/22/1984 20:.36 3955 NearLancastez,PA 4.4 VI IV 22,000 5 U,P
7621 Fdt in 8 atates

05/12/1984 22:18 4055 MountHope, NJ 2,1 5.6 N
7432

06/0311984 02:04 41 00 Kinnelon,NJ 1.3 0.2 N
74 24

06/06/1984 12:44 40 46 NearMonistown. NJ 1.7 7 N
74 29

08/01/1984 20:.03 40 53 MountOLive,NJ 1.7 5.7 N
7442

10/25/1984 02:18 40 53 NearMount Olive, NJ 2.0 7.1 N
7441

12/02/1984 20:.52 40 55 Byram,NJ 1.5 1.0 N
7443

12/13/1984 15:13 4055 Byram,NJ 1.7 3.7 N
7443

12/15/1984 09:02 40 53 Byram,NJ 1.8 7.8 N
7442

12/17/1984 01:52 40 55 Byram,NJ 1.6 4.8 N
74 43

08/20/1985 11:56 39 56 45 mi. S of LongIsland,NY 2.2 0.3 N
72 27

10/19/1985 05:07 40 59 Axdsley,NY. 4.0 VI V 12,000 6 N,PU
73 50 Felt in 6 statesandCanada

10/21/1985 05:37 4059 Ardsley,NY. 3.3 V IV 2,000 5 U
73 50 Felt in NY, NJandCT

02/08/1986 04:18 4053 Flanders,NJ 1.7 5.7 N
7441

02/22/1986 23:03 40 46 PortMurray,NJ 1.8 1.1 N
7454

06/29/1986 01:32 40 57 Kinnelon,NJ 1.5 4.1 N
7424

07/14/1986 23:22 41 07 Franklin,NJ 1.5 5.6 N
74 34

09/15/1986 17:34 4008 NearNew Egypt,NJ 2.3 3.5 N
7431

09/15/1986 17:45 4006 NearRoeblin8,NJ 1.9 5 N
7448

11/23/1986 16:29 40 57 Tranquility,NJ. 2.8 felt felt 7A N,P
74 49 Felt in Sussex andWarren

Counties, NJ
04/24/1987 02:07 40 55 S of MohawkLake, NJ 1.9 3.4 N

7444

05/16/1987 05:01 4052 NearPaterson,NJ 1.4 3.1 N
7411

08/O4/1987 23:47 40 55 SWof Newton, NJ 1.7 2.6 N
7448
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Date Time LaUtude(°') Location/Comments Magnitude Intensit_ Area felt Depth Sources

Lmgitude(°') Maximm NJ (sq. mi.) (kin) of data _

08/0511987 19:07 4054 SW of Newton, NJ 1.1 1.8 N
74 47

08/0511987 19:25 40 55 SW of Newton, NJ 1.1 2.0 N
74 47

12/06/1987 03:36 40 04 Burlington, NJ 2.1 2.5 N
7444

11/25/1988 18:46 4807 Southern Quebec. 5.9 VII felt 600,000 29 P
71 11 Felt in NJ and Washington, DC

10/22/1990 20:.34 39 31 Hancock's Bridge, NJ 3.2 V V 1,(_O 10 P
75 30 Felt in NJ, DE and PA

IModifiedMereaHi;Intensitieslistedas "felt" L: Regional Suimfidty Bulletinsof the throughOct.-Dec.,1982), annualrelm_
wereunspecifiedandp_sumed amall. Lamcet-DohertyNetwork(1976-88). (1981 throush 1984).

2Sourcetofdate: N: BunetinsoftheNoflheaaemU.S. suiunic p: U.S. Ge_ogicalSurvey, l_llmlnaW
A, B, C: Dvmbr_ki, 1977,u follows: Network (Oct- Dec.,1975 throughJan.-Mar., Detenninafionof Epicemen, mc_tldy listings

A: F.ppley,1965 1988). (Feb.,1982 through,Sept, 1990).
B:Smith, 1962,1966 U: U.S. Gedogical Survey,NationalF_uake
C:Newspaperreports,oraland wfitte_ Iofonnalice Center,Earthquakesinthe United

cemmunlcatiorts,etc. Suttes,quarterlyreporl_(Jan.-Mar.,1974
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Table 2. Nearby out-of-state eart_,_ke_ not felt in New Jersey.

Date Time Latitude(") Location/Comments Magnitude Maximum Area felt Depth Source
Longitude(°_) Intenslt_1 (sq.mL) (km) ofdata 2

05/17/1974 10:.08 41 12 DingmunsFeny, PA 0.5 C
75 00

06/27/1974 11:33 41 18 DingmamFe_y, PA 0.5 C
7448

03/05/1976 23:14 41 10 Ossining.ICY 9.2 L
7349

08/20/1976 17:08 41 07 MountPleasant,NY 2.5 6.2 L
73 54

09/22/1976 04:04 41 17 IndianPoint, NY 1.8 7.5 L
73 57

11/21/1976 23:43 41 O0 Yonkers,NY 1 felt 5 N,L
73 52

09/02/1977 00:53 41 19 Peekskill,NY 2.4 3 N,L
7355 lf_ I0 aft='shocks

09/02/1977 08:09 41 19 Peek_kill,NY N
73 55 Aftershock

09/02/1977 17:22 41 19 Peekskill,NY N
73 55 Aftershock

09/02/1977 19:04 41 19 Peekskill, NY N
73 55 Aftershock

09,qY2/1977 19:.08 41 19 Peskskill, NY N
7355 Aftershock

09/14/1977 06:06 41 19 Peekskill,NY N
7355 Aftershock

09/17/1977 13:47 41 12 Haverstraw,NY 1 N,L
7400

09/29/1977 13:44 41 19 Peekskill,NY 2 N
73 55 Aftorshock

10/13/1977 19:.09 4134 Newberg. NY 2.2 L
73 57

12/09/1977 12:33 41 33 HopewellJunction,NY 2.3 4.8 L
73 53

01/13/1978 00:.15 41 24 West Point.NY 1.6 L
73 58

01/14/1978 13:47 41 24 WestPoint` NY 1.3 1.0 L
73 58

01/15/1978 02:41 41 23 West Point,NY 1.7 3A L
7358

02/10/1978 04:37 41 16 TompkinsCove, NY 9.3 L
73 59

03/05/1978 02:53 41 21 HighlandMills, NY 2.1 HI 5 N,L,U
7409

07/16/1978 01:39 3954 La_aster, PA 3.1 V N
76 13

07/7.3/1978 18:02 41 19 Peekskin. NY 2.1 2.0 L
73 56

09/18/1978 23:11 4059 Yonker_NY 1.8 4.6 L
73 52

02/11/1979 02:21 41 l I NearCrotonReservoir,NY 2.0 11 L
7345

06/02/1979 14:20 41 21 Goshen, NY 3.0 L
7422

12/01/1979 11:14 41 2t Pinelsland, NY 2.0 l N,L
7422

12/30/1979 09:.15 4109 MountKisco, NY 3.0 IV 200 4.0 L,U
7343 Heardin CT

12/30/1979 09:19 41 10 MountKisco, NY 2.2 HI 3.7 N
73 43
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Date Time Latitude(') Location/Comments Magnitude Maximum Area felt Depth Source

L°_ ude(°_) Intensity t (sq. mi.) (km) ofdata 2

01/1711980 05:12 41 16 Peekskill,NY 2A V 25 5 N,L
73 55 12 aftershocks

01/17/1980 05:13 41 16 Peekskill,NY 2.9 V 25 3.3 N,L,U
7355 Heavy wavesonHudsonRiver

03/02/1980 06:54 40 13 Abnigton,PA 2.8 N,L75O5

03/05/1980 12:20 40 11 Abington,PA 3.1 5 NJ,
7504

03/11/1980 II:16 4015 Abington,PA 2.8 1.8" N,L
7459

04/24/1980 19:.23 41 21 Florida, NY 2.4 N
74 22

05/02/1980 10:.23 40 10 Langhom (Abington), PA 2.8 5 N
74 59

O5/02/1980 14:O2 40 14 Jamison (Abington), PA 3.0 N,L
75 02

05/06/1980 23:32 41 01 Ardsley, NY 2.6 N,L
73 52

05/11/1980 20:.38 41 17 Harriman, NY 2.4 5.9 L
7408

05/20/1980 16:33 41 21 Flonde, NY 2.6 2.3 N
74 22

09/03/1980 23:30 41 07 Thornwood, NY 3.2 IV 13 NJ.,,U73 47

09/26/1980 19:48 41 32 Pawling, NY 2.5 5.5 L
73 41

10/15/1980 12:02 41 15 WofCroton Reservoir, NY 1.5 2 L
73 53

12/12/1980 18:04 41 18 Annsville, NY 2.3 15 L
73 55

07/31/1981 10:.51 4011 NE ofPhiladelphia,PA 1.8 0.7 L
7459

08/20/1981 ll:00 4017 NE ofPhilaclelphia,PA 2.1 2.0 L
75O7

12/13/1981 11:55 4107 RocklandLake,NY 1.0 12 L
7354

08/17/1982 23:30 4107 Suffem,NY 1.8 6.0 N,L
7409

01/21/1983 16:21 4057 Rye,NY 2.2 0.2 N,L
7340

W)./26/198314:59 Pawling,NY 3.0 VI 6.7 L,P

02/26/1983 15:16 4133 Pawling,NY 1.2 6 L
73 41 Aftershock

03/02/1983 15:16 41 33 Pawling, NY 1.6 7.2 L
73 41 Aftershock

03/26/1983 23:45 41 09 Ossining, NY 1.0 10 L
73 51

04/04/1983 20:.07 41 02 Greenwich, CT 1.4 14 L
7340

04/12/1983 03:06 3951 Near Wilmington, DE 2.4 7.2 L
75 27

05/05/1983 00:.30 4125 Candlewoodl-li_,CanopusLake,NY 1.0 13 L
7351

xModifiedMe_calli;Intensitieslistedas "felt" L: Regional Sellmicity Bulletinsof the throughOct.-Dee.. 1982),annualreports
wereunspecifiedandpresumedmudl. Lmnont-DohertyNetwork(1976-88). (1981 through1984).

2Sourcesof data: N: Bulletin#d the Ncctlw.astemU.S. Seilmic P: U.S. Gectoglcal Survey,Preliminary
A. B. C: Dcmbrmki, 1977,as f_ows: Network(Oct.-Dec.,1975 throughJan.-Mar., Detenninatio_of Epicenters,monthlylistinss

A: F-.ppley,1965 1988). (Feb.,1982thnmgh,Sept.,1990).
B:Smith, 1962,1966 U: U.S. Ge_ogical Sur_ey,NationalEarthquake
C:Newspaperrepolt,, oraland wdum InfonnalionCenter,Earthquakesin the United
communications,etc. States,quartedyreports (Jan.-Mar.,1974
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Table 2 (continued)

Date Time Latitude(° ') Location/Comments Magnitude Maximum Area felt Depth Source
Longitude(°') lnte_lt_ 1 (sq.ml.) (kin) ofdata 2

07/28/1983 06:55 4105 Stamford.,CT 1.9 2.8 L
73 35

08/28/1983 20:.46 40 57 Mamaroneck,NY 0.8 8.9 L
73 42

09/12/1983 21:46 41 16 Verplank,NY 1.4 11 L
7358

09/12/1983 22:53 41 16 Ve_leak, HY 1.9 10 L
7358

12/12/1983 00:.15 39 50 NW of Wilmington,DE 2.0 felt 5 P
7540

12/22/1983 18:47 41 05 West Nyack, NY 0.5 16 N
73 58

01/26/1985 14:06 40 59 Ardsley,NY. 2.2 IV 20 5.2 N,P,U
73 49 Felt inWestchesterCo., HY

03/2111985 21:35 Lanonste_County,PA HI U
05/09/1985 21:47 40 59 Axdsley, NY 1.8 5.6 N

73 50

10/10/1985 20:.47 39 46 Wilmington,DE 1.9 felt U
75 34 Felt in Wilmingtonarea

10/20/1985 02:55 3946 Wilmington,DE 1.7 felt O
75 33 Felt Wilmingtonarea.

01/04/1986 22:35 40 59 S of Avdsley,NY 2.5 IV 6.4 N,P
7349

03/28/1986 22:42 40 59 S of Ardsley,NY 1.5 6.3 N
73 50

04/22/1986 02:28 40 59 Sof Ardsley,NY 2.7 IV 5.3 N,P
7349

05/02/1986 08:54 39 44 Wilmington,DE 2.5 .(31 N
75 39

10/05/1986 13:08 41 13 Thiells, NY 1.8 10 N
74 O1

11/29/1986 15:01 41 19 Peekskill,NY 1.O l 1 N
73 54

12/20/1986 08:15 40 60 S of Ardsley,NY 1.9 felt 5.0 N,P
73 50

01/13/1987 07:27 40 60 Ardsley,NY 0.9 4.2 N
73 50

02/22/1987 14:20 41 19 Annsville, NY -0.2 1.0 N
73 55

05/03/1987 07:19 41 20 Annsville,NY 1.1 9.3 N
73 55

09/30/1987 02:14 4106 Rockland Lake, NY 1.7 7.2 N
73 57

11/20/1987 00:.54 41 24 Peekskill, NY 1.1 7.7 N
73 50

1 R #
Modified Mercaifi; Intensities listed as felt 1. Regimm I Seismiclty Bulletins of the through OcL-Dec.,1982), annual reports

were unspecified and presumed small. Lamont-Doherty Network (1976-88), (1981 through 1984).
_tSourcesofdata: N: Bu]]etinsoftheNot_heastemU.S. Seismi© P: U.S. Ge_icalSurvey, Prellminary

A, B, C: Dombrmkl, 1977, as follows: Network (Oct.- Dec.,1975 through Jan.-Mar., Determination of Epicenten, monthly listinss
A:Eppley.1965 1988). (Feb.,1982through,Sept.,1990).
B:Smith.1962.1966 U: U.S.Ge_ogicalSurvey.NationalEa_uake
C:Newspaperreports,ondandwfiuen lm'onnationCenter,EarthquakesintheUnited
communicatlom,etc. States,quafledyreports(Jan.-Mar..1974
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