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INTRODUCTION 	 v. Felt indoors by practically a l l, outdoors by many or most: outdoors direction 1940 MAY 28 20 06 40.3 N. 76.9 w•• G 13 JI T* 13 
estimated . Awakened many, or most. Frightened few--slight excitement, a few ran 1940 SEl-' 27 41 .6 N, 75. 7 w•• H 126 II 126 

This map is one of a series of seismicity maps produced by the U. S. Geological outdoors. trembled throughout . Broke to extent. 1942 OCT 24 172704· 41.0 ~- 75."1. w. G 77 3 .4~JL OTTBuildings dishes, glassware some 

Survey that show earthquake data of individual states or groups of states at the scal e Cracked windows--in some cases, but no t generally. Overturned vases, small or 1944 FEB 05 16 22 01 40 . 8 N. 76.2 H. c 77 3.7ML OTI 

of 1:1,000,000. This m.ap shows only those earthquakes wi th epicenters located within 	 1946 OCT 28 20 36 06 41.5 N. 76.6 w. G 77 ).6 ML OTI 

unstable objects, in many instances, with occasional fall. Hanging objects, doors,
the boundaries of Pennsylvania, even though earthquakes in nearby states countries 	 considerably. walls, or them MAR 22 12 N. W. 77 l 

or swing generally or Knocked pictures against swung out 1950 20 55 41.5 75.8 D . 3~iL (JTT may have been felt or may have caused damage in Pennsylvani a . Opened, shutters, Pendulum stopped, 1951 23 45 40.6 75.5 G IVof place. or closed, doors, abruptly. clocks NOV 06 36 J>i. "-'· 77 77 
star ted, o r ran fast or slow. Moved small objects, furnishings, the latter to 1954 JAN 07 07 25 40.3 N. 76.0 "-'·· G 38 VI 38

The data in table I were used to compile the seismicity map ; these data are a slight extent. Spilled liquids in smal l amounts from well-filled open containers. Sinking Spring, Pennsylvania . Felt in W€Stern Jlerks County an in the eastern section ot 
corrected, expanded, and updated (through 1983) version of the data used by Algermissen Lancaster County. ~1inor damage occurred in the City's west section, Plas t er- fell, dishes andTrees, bushes shaken slightly.
(1969) for a study of seismic risk in the United States . The locations and intensities bottles tumbled from shelves, and furniture was u ps et. Many sma ll f;hoc k s were felt during 
of some earthquakes were revised and intensities were assigned where none had been VI. Felt by a l l, indoorf; outdoors. Frightened many, general, some 

in the vicinitv of Sinking Spring. "' IT.onth
and 	 e1>citement 07 40.3 F 	 .7before. Many earthquakes were added to the original list from data as well 	 outdoors . all . to move 
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n•new sources 	 alarm, many ran Awakened Persons made unsteadily. Trees, 07 N. 	 27as 	 from some old data sources that had not been previously used. The data in table 1 s l ightl y Liq uid bellsbushes, shaken to moderately . set in stron g motion. Small 
represent best estimates of the location of the epicenter, ma)l;nitude, and intensity of 	 chapel, school, etc. Damage slight Fall 1954 JAN 10 45 40.3 76 .c w. Frang--church, 	 in poorly built buildings. 07 N. 77 27
each earthquake on the basis of historical and current information. Some of the plaster 	 especially cracks, JAN 01 40.3 76.0 F 77of plaster in small amount, Cracked somewhat, fine 	 19 54 08 25 N. w. 
aftershocks from large eart hquakes are listed , but not all, especial ly for earthquakes 	 1954 JAN 08 01 30 40.3 N. 76.0 w. F 77 27chimneys is some instances. Broke dishes, glassware, in considerable quantity, " 
that occurred before seismic instruments were universally used. 	 1954 JAN 08 18 00 4D.3 N. 76 .o w. 77 27 

1954 JAN 08 21 45 4 0 .3 N. 76.0 w. F 77 
also some windows. Fall of knick-knacks, books, pictures. Overturned furniture in ' 27many ins tances. Moved furnis h ings of moderate l y he avy kind. 

The latitude and longitude coordinates of each epicenter were rounded to the 
I954 09 00 N. 1-.'. 77 	 27nearest tenth of a degree and sorted s o that all identj c a l locati ons were grouped and VII. Frightened all--gene ral alarm, all ran outdoors. Some, or many, found it difficult 19 54 JAN 
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27counted. These locations are represented on the map by a triangle. The number of to stand. Noticed by persons driving motor cars. Trees and bushes shaken 1954 JAN 09 14 00 40.3 N. 76 .o F 77 271-1. 	 II'earthquakes at each location is shown on the map by the arabic number t o the right of strongly. Waves ponds, lakes, and running water . turbid 1954 JAN 16 30 40.3 76 .o w. F 	 II' 27moderately to OD 	 Water 09 N. 77 

the triangle. A Roman numeral to the l ef t o f a triangle is the maximum Modified from mud stirred up. Incaving to some exten t of sand or grave l stream banks. Rang 19 54 JAN 09 18 25 40.3 N. 76 . o j.,'. F 77 I I' 27 
Mercalli intensity (Wood and Neumann, 19 3 1) of all earthquakes at that geographic large church bells, etc. Suspended objects made to quiver. Damage negligible in 
location . The absence of an intensity value indicates that no intensities have been 	 of good design construction, to moderate 1954 JAN 09 20 oc 40.3 N. 76.0 w. F 77 27 
assigned to earthquakes at t hat location . The year shown below each triangle is the ordinary buildings, considerab l e in poorly built or badly designed buildings, 

1954 JAN 09 21 30 40.3 N. 76 ,(I w. F 77 
building s 	 and slight in well- built 

27adobe 1954 JAN lO 04 00 40.3 N. 76.0 w. F 77 27latest year for which the maximum intensity was reco r ded. houses, old walls ( especially where laid up without mortar), spires, etc. Cracked 1954 JA:.'l 10 22 00 40.3 N. 76 .o w. F 77 27 
chirnneys to considerable extent, walls to some extent. Fall of plaster in 	 1954 JAN 13 21 00 40.3 N. 76.0 w. F 77 27 
considerable to large aU',Ount, also some stucco. Broke numerous windows, furn i ture 

EXPLAKATJON OF THE TABLES 	 JAN 0 3 30 40.3 N. w. 77to some extent. Shook down l oos e ned brickwork and tiles . Broke weak chimneys at 1954 14 76.0 	 I I• 27 
1954 JAN 15 19 40 40 . .3 N. 76.0 w.the roof-line (sometimes damaging roofs). Fall of cornices from towers and high ' 77 n• 27 

The data in table 1 are listed chronological ly in the fol l owing categor i es: date, 1954 JAN 17 02 54 40.3 N, 76.0 w. F ' 77 n• 27buildings. Dislodged bricks and stones. Overturned heavy furniture, with damage 
1954 	 76.0origin time in Coordinated Universal Time (UTC) , N, latitude, 1-.'. longitude, depth, from breaking. Damage considerable t o concrete irrigation ditches. 	

JAN 17 03 32 40.3 N. w. F 77 II' 27 
24 	 N.hypocenter qual ity and reference, magnitude, intensity (Modified Mercalli), and 1954 JAN 03 30 40.3 76 .0 \,'. G 77 III 77 

intensity r e ference. The letter F is recorded in the intensity column if an earthquake Distrubed driv i ng motor 1954 21 00 N. W. F VIIVIII. Fright general--alann approaches panic. persons cars. 	 FEB 20 41.2 75.9 ? 38 38was felt but not enough information was available to assign an intensity. Table 1 has Trees shaken strongly--branches, trunks, broken off, especially palm trees. Wilkes-Barre, Pennsylvania. A local shock caused extensive damage in a five-block area . 

some basic limitations in terms of the size (magnitude or intensity) of the earthquakes F:jec.ted sand and mud in small amounts. Changes, temporary or permanent: in flow Hundreds of homes were damaged; streets and sidewalks cracked; gas and ~o.·at€r mains snapped. 

listed. All felt earthquakes or t hose with c omput ed magnitudes greater than 2.5 are of springs and wells ; dry wells renewed flo~o.'; in temperature of spring and well 1954 FEB 24 03 55 41.2 N. 75.9 W. F 38 VI 38 

lis t ed. I f no magnitude was computed and the earthquake was fe l t or an epicenter waters . Damage slight in s tr uc t ures (brick) built especially to withstand I.Jilkes-Barre, Pennsy l vania. Another local shock with effects similar to the February 21, 1964 


event.published, it was included in the earthquake list. The low-magnitude events located in earthquakes. Cons i de r able in ordinary substantial buildings, partial collapse: 1954 11 40 N. w 77recent years l•.'ith data from dense seismograph networ ks have not beeD iDcl u ded. racked, tumbled dowr:,, wooden houses in some cases; threw out panel walls in frame 
AUG 03 40 .3 76 . o . G 	 IV 77 

1954 SEP 24 11 00 40.3 N. 76.0 w. F 116 IV JJ6 
structures, broke off decayed piling . Fall of walls. Cracked, broke, solid stone 1955 JAN 20 03 00 40.3 N. 76 . 0 w. 77 IV 28

Listed below is an expl anation of the symbo l s and codes used in table 1: walls serious l y. Wet ground t o some extent, also ground on steep slopes. 	 ' 
1. Leaders ( • . ) i ndicate information not available. 	 Twisting, fall, of chimneys, colUilln s , monuments, also factory stacks , towers. 1960 JAN 22 :w s3 22 . 0 41.5 ti. 75.5 !-.'. x F 220 3.4ML OTT

1961 SEP 15 02 16 56 40.6 K. 75.4 1-.'. F 141Moved conspicuously, furniture. 	 v2. Latitude and longitude are listed to a hur,dredth of a degree if they have been overturned, Vf;ry heavy 
27 	

34 
1961 DEC 17 06 40.1 N. 74.9 W. * G )4 34published with that degree of accuracy or greater; ho~ver, most historical events 	 1963 HAR 02 20 24 32.0 41.5 N. 75.8 W. F 141 

v 
3.411L OTT

have assigned l ocations base d on f elt or damage information and are listed in table IX. Pa nic genf;ra ] . Cracked ground conspicuously. Damage considerable in (masonry) 1964 FEB 13 19 46 40 . 8 40.377N . 77.957W. x 001 A 349 	
F 141 

3 .3Nn DG 	 VI 141
1 only to t he nearest degree or tenth o f a deg ree. An aster i sk(*) t o the right of structures built especially to withstand earthquakes: T),r e "'' out of plumb some No comments can be found to support the listed intensity. 

the longitude indicates that the latitude and longitude were not given in the wood-frame houses built especially to withstand e a rthquakes; great in substantial 


source referenc e but were assigned by the compilers o f tbe data f ile . An x to the (masonry) buildings, some collapse in large part; or wholly shifted frame buildings 1964 MAY 12 06 45 10.7 40.298N. 76.411W. 001 A 349 4.5 3.211n 
 DG VI 37 
right of the long i tude i ndicates that the event is an expl osion , a suspected off foundations, racked frames, se rious t o rese r voirs; unde rg round pipes sometime Cornwall, Pennsylvan i a . This l ocal shock cracked a wall and felled plaster . Smal l landslides

reported.broken.explosion, a rockburst, or some other nontectonic even t ; these have not been 	
were 

1965 OCT 08 02 17 27.0 4 0 . t N. 79.7 w. 144 3 .3MLc 	 OTTpl otted on the map . A question mark(?) to the r i ght of the longitude ind icates 	 MAR 17 12.0 40.693N. 000 c1971 05 19 	 77.989W. X 349 
that published descriptions o f the event ar·e inconclusive and it may or may not be x. Cracked ground, especially when loose aDd 1-'et, up to widths of several inches; 1972 DEC 08 03 00 33.) 40 .144N. 76.241W. 002 A 349 3 .SMn 	 VDG 	 45 
an ear t hquake. 	 fissures up to a yard in width ran p8ral l el to canal and stream hanks. Landslides 1974 APR 27 14 39.9 40.974N. 75.907\.1. 000 349 3 . o DG45 	 x A 	 3 .2Mn 

considerable from river banks and steep coasts. Shifted sand and mud hori zontally 

on beaches and flat land. Changed level of water j n wells. Threw water on banks 1978 JUL 16 06 39 39.3 39.913K . 76.307W. 


3. 	 The letter code in the HYPOCENTER, QUAL colutlln is defined bel ow; 
a. 	 Detenr~ ination~ of instru:ncnt.::l hypccel'ters &re estimated t o be accurate within 001 A 349 3.1Mn 'WES v 240 

of canals, lakes, rivers, etc , Damage serious t u dams, dikes, embankments· Severe 1978 OCT 06 19 25 41.6 39.97 N. 76.51 w. 005 B 240 3 .OMn PAL v 240the ranges of latitude and l ongitude listed below; each range is letter coded as 
indicated: to well-buil t wooden structures and bridges , some destroyed. Developed dangerous 1980 MAR 02 11 54 47.9 40.21 N. 75.08 w. 000 B 300 2 .8Mn PAL 

1980 OS 17 06 54.5 N. 75.16 \.,'. 005 300A 	 O.Oo - O. lo cracks in excellen t b r ick wa l ls. lJestroyed most masonry and frame structures, also MAR 40.19 B 3 .SMn PAL I V 3001980 MAR 0 5 17 20 32.4 40.18 N. 75.07 w. 005 B 300 	 PAL3.1Mn
B C.l 0 -0.2" t heir foundations. Ben t railroad ra i ls slightly. Tore apart, or crushed end1o1ise, 

c 0 . 2"-0.5" pipe lines buried in earth. Open cr a cks and broad wavy f olds in cement paveme nts 1980 MAR 11 06 00 26.0 40.16 N. 75.10 w. B 300 PAL
005 	 3 . 7Mn v 	 300 
D 0 .5"-1.0" and asphalt road surfaces. 	 1980 MAR 11 16 16 05.5 40.25 N. 74 .99 \,'. 002 B 300 2 . 8Mn PAL

1980 MAY 02E 	 I .0° or larger 15 23 23.5 40.!6 N. 74.99 1-i. 005 B 300 2 .8Mn PAL 
b . Determinations of noninstrumental epicenters f rom felt data are estimated t o be Xl. 	 lJisturbanc es i n ground many and widespread, varyi ng with ground material. Broad 1980 MAY 0 2 19 02 24.4 40.26 N. 75. 03 w. 000 B 300 3 .OMn PAL

198.2 FEll 0 3 04 28 20.6 4 0 .21 N. 79.05 w. 002 B 	 2.6Mnaccurate 1..'ithin the ranges of latitude and longitude listed helm,'; each rang e is fissures, ear th sl umps, and land slips in soft, wet ground. Ejected water in large 350 SCP III 350 
letter coded as indicated: amo un ts charged with sand and mud. Caused sea-wave s ("t idal" waves) of significant 1982 MAY 12 18 29 33 . (! 40.41 N. 77.96 W. 000 B 350 	 SCP3.0MDF 0.0°-0.5° magnitude. Damage severe to wood-frame structures, especially ncar shock centers. 


G 0.5"-J .0° Great to dams, dikes, embankl:lent s often for long distances. }'ew, if any (masonry) 

H 1.0"- 2 . 0 " structures remained standing . Destroyed large well-built bridges by the wrecki ng 

I 2.0" or larger o f supporting piers, or pillars. Affected yielding wooden bridges less. Bent 


List 	of data sources4. 	 The reference identification numbers in the HYPOCENTER, REf and INTENSITY, REF railroad ra i l s grea t ly, a nd t hrust the m endwise. Put pipe lines buried in earth 
columns indicate the sources of the hypocenter and intensity data. Tlwy are listed complete l y out of service. 

R. R . , Stat es earthquakes u. Coast1. Heck, N. H., and Bodle, 1930, L'nited 	 1928: s.in numerical order in the list of data sources. 
and Survey 	 p.

5. The magnitudes listed under USGS are mb (modified from Gutenberg and Richter, 1956) XII. Damage total--practically a l l works of construction damaged greatly or destroyed. 	
Ceodetic , Serial 483, 28 

7. Neumann, Frank, 1936, Unite d States earthquake~; 1934: Coast Geodeticandor Ms (Bath, 1966) values published i n the Preliminary Determination of Epicenters 	 Dist u rbanc es in g round great an d varied, numero us shearing cracks • Landslides, [). s. 
Survey, Serial 59.3, 99 p.

(PDE) by the National l':art ll<:Juake Informat i on Ce n t er, u . S. Geological Survey and 	 falls of rock of significant character, slumpi ng of ~iver banks, etc., numerous and 
12 . Bodle, R. R., 1941, United States earthqua kes 1939: 

prede cessor organizations. Associated with t h e may, ., i tude values listed under OTHER extensive. Wrenched loose, tore off, large rock masses. Fault slips in f irm rock , 	 u. s. Coast and Geodetic 
Survey, Serial 6 37, 69 p . 

are tbe source code and type . Type is defined by mb ( Gutenberg and Richter, 1956), 	 with notabl e horizontal and vertical offset displacements. Water channels, surface 
Frank, 1942, United States earthquakes u. Coast13 . Neumann, 	 1940: s. and 	 Geode ticMD (duration or coda lengt h ), Mfa (magnitude- based on f elt areas or attenuation), 	 and underground, disturbed and modified greatly . Dammed lakes, produced 
Serial 647, 74 p.Survey,

I--lL (Richter, 1958), Mn (Nuttli, 1973), and Ns (Bath, 1966 or Gutenberg, 1945). 	 waterfal l s, deflected rivers, etc. Waves seen on ground surfaces (actually seen, 
27. L. M., and K., Un i ted States earthquakes U.S.Mag n itudes computed solel y from epicentral inte nsi t y have not been included. probably, in some cases). Distorted lines of sight and level. Threw objects 	 Murphy, Cloud, W. 1956, 1954: Coast 

and Geodetic Survey, Serial 793, 110 p.
Mon1ent magnitudes (Mw) are Usted by value aP.d source. The val Wi' was computed 	 upward i n to t h e air . 

28. Murphy, L. M., and Cloud, W. K., 1957, United States earthquakes 1955: U.s. Coast using the formula by Hanks and Kanamori 0979). The source codes arc 1 is ted below: and Geodetic Survey, 83 p. 
34. Lander, J, F., and Cloud, W, K., 1963, United States earthquakes 1961: U. S. Coast

DG 	 -Dewey, J. 1-.'., and Gordon, D. W., !984, l_.'. S. Geological Survey, 
and Geodetic Survey, 106 p.

Miscellaneous l'ield Studies Map MF-1699 Phamphlet, 39 p. 
37. von Hake, C. A., and Cloud, W. K., 1966, United States ear t hquakes 1964: u. s.OTT Ear t h Physics Branc h , Seismolog ical Serv i ce of Canada , Ottawa. 

Coast and Geode t ic Survey, 91 p.PAL- Lamont-Doherty Geological Obsc rvfltory, Palisades, N.Y. 
18. Coffman, J. L., von Hake, C. A., a1'd Stover, C, W., 1982, Earthquake history of theSCP - Pennsylvania State University, University Park, Pa. 

United States: U. S . National Oceanic and Atmospheric Administration and U. S .1-.'ES- 1-.'eston Observatory, Wes ton, ~·, ass. 
Geological Survey, Publication No. 41-l(through 1980), 258 p.XX)( Published ~ag n i tudes of unknown source. 

45. Coffman, J, L , , and von !lake, C. A., 1974, United States earthquakes 1972:b. 	 An asterl.sk ( *) in t he I NTENS IT Y, NM coluwn indica t es that the intensity was u. s. 
Nationa l Oceanic and Atmospheric Administration, 119 p.

assigned by the compi l er on the basis of the available data at t he time the cata l og 	 list i ng of earthquakes for the Pennsylvania
was cor[piled. 	

Table I .--Chronological State of 50. Winkler, Louis, 1978, Early American earthquake history for nuclear sitereactor 
selection, prepared for Nuclear Regulatory Commi.ssion, Contract NRC-04-78-208, 
61 p. 

59. Brigham, W, T., 1871, Historical notes on the earthquakes of New England, 1638-1869:REFERENCES 	 D A T E ORIGIN TIME LAT. LONG. DEPTH HYPOC~NTER MAGNITUD E l NTEI\'SlTY 
YEAR MONTH DAY ll M S (KM) REF OTHER MM 	 Hem. Boston Society of Natural His t ory, v. 2. p. 1-28.QUAL USGS MVMENT REF 

(UTC) (mb) (Ms) (Mw) 76. Smith, W. E. T. , 1962, Earthquakes of eastern Canada and adjacent areas, 1534-1927:Alge rm issen, S. T . , 1969, Seismic risk studies i n t he United States: Fo urth World 
Publica t ions of the Dominion 	 26, p.Confere nce or. Earthquake Engineerlny, Sa11t i ago, Chile, January 13-18, 	 Observatory Ottawa, v. no.5, 271-301. 

1969' 77. Smith, I>'. E. T., 1966, Earthquakes of eastern Canada and adjacent areas, 1928-1959:ProcP.edinp:s, v . 1 , p. 14- 27. 	 AUG 16 30 N. ';,j. I IV*1724 
08 

09 40. 0 
N. 

75.1 * 282 	 282 the Observatory 32, no. p.!lo t h, Markus, 1966, Earthquake energy and magnitude , in PJ1ysics and chemistry of ,,, 1737 DEC 03 58 39.9 75.4 w•• H 158 	 Iv• 158 Woollard, 
Publications 

C. F., 
of 

1968, 
Dominion 

A catalogue of earthquakes 
Ottawa , 

in 
v. 

the United 
3, 

States 
87-

prior 
121. 

192584. 	 toEarth, v. 7: Ne~o.· York, Pergamon Press, p. 115-165-. 	 NOV Cl 40.0 H. I so1755 27 00 N. 75.1 • 	 50III* based un unpublished data compiled by Harry Fielding Reid and unpublished sources(;utenberg, Beno , 1945, Amplit udes of surface waves and ot 1758 MAR 23 0 3 30 40.0 N. H •• I 58magnitudes s hallow 
1763 MAR 22 39.9 N. 

7 
75. 

5. 
3 
1 

w. • H 
H 

so 
I II* 158 

prior to 1930: Hawaii Institute of Geophysics, Universi t y of Hawaii, Data Reportearthquakes: SeismologicaJ Society of America BullEt i n, v. 35, no. I, p. 1-12. 	 111* 50 
10, p.No , 163Cuter,berg, Beno, and Richter, C. F., 1956, ~J agnitude and enerp;y of earthquakes: 

Annali d i Ceo f is i::a, v. 9, no. I, p. l-15. 1763 OCT 30 21 15 4 0 .0 N. 75.1 w• • H 59 IV* 59 105. Doceka1, J e rry , 1970, Earthquake s of the stable interior, \o.•ith emphasis on the 

llanks, T . C., and Kanamori, Hiroo, 1979, A moment magnitud€ scale: Journal of 
1772 APR 25 13 00 40.0 N. 75.1 1.'. * H 15 8 	 II' 158 mid continent, v. 2: Lincoln, Neb., University of Nebraska, Ph .D. dissertation;
1777 NOV 22 	 40. 0 N. 75.1 H •• III* 	 p.Geophys i ca l Researeh, v. 84, no. B5, p. 2348-2.150. 	 177 7 NOV 23 39.9 N. 75. 3 H. • ll 

H 
50 
50 

III* 50 
so available from Ann Arbor, Mich., University Microfilms Lt d., 332 

116 . Varma, M. 1975, 	 ea s tern the States (exclusiveNuttli, 0 . w·., 197), Seismic wave attenuation and m<Jgn itude relations fo r eaf;tern 1780 NOV 29 40. 0 N. 75 .1 1-.'. * H 157 III* 157 
M., Seismicity of the half of United 

Nort h America : Journal of Geophysical Research, v. 78, no. 5, P• 876-885. of New England): Bloomington, Ind., University of Indiana Ph.D . dissertation, 
176 p.40.0 III*Richter, 

768 p . 
C. F.• 1958, Elementary seismology: San Francisco, W. H. Freeman and Co,, 

1800 
1780 

HAR 
NOV 29 

17 40.0 N
N. 

75 . 1 
75.1 

\,'. 
w•• 

* H 
H 157 	

II 126 
15 7 

126. Chiburis, E. F., 1979, Seismi c ity, recurrence rates, and the regionalization of the. 59 

Neumann, of
l.'oO<l, H. 0., and Frank, 1911, Modified ~1ercalli intensity scal e 1931: 1800 NOV 	 29 40 . 0 N. 75.1 ~. * ll 59 F 59 northeast United States and adjacen t Southeastern Canada: Weston, Mass., Weston 

12 N.Seismological Society of America Bulletin, v. 21, no. 4, p. 277-283. 	
1801 NOV 40 . 0 75.1 w. * H so lii* so Observatory, for the U. S. /';uclear Regulatory Commission, NUREG/CR-2309, 76p.
J8ll DEC 09 01 00 40 . 0 N. 75.1 H •• H 158 III* 158 133. Rockwood, C. G., 1874, Notice s of recent earthquakes: American Journal o f Science 

18 11 DEC 08 40.0 75.1 •• III* 
and ,\rts, v. 7, 40, p. 384-387.16 00 N. w H 158 	 158 

no . 

1840 NOV N. 75. 1 H •• 59 	 141 139. Rockwood, C. C., 1886, t:otes on American earthquakes: American Journal of Science,11 4 0.0 H 	 v 
1840 NOV 14 40.0 N. 75.1 w•• ll 59 	 F 59 v. 32, no. 187, p. 7-lY. 

MODU' IED MERCALLI INTENSITY SCALE OF 1931 18 73 AUG 17 14 00 41.2 N. 80 .s H. • G 133 III* 133 141. Pomeroy, P. 1-.'., and Fakundiny, R. 1-i., 1976, Unpublished list of earthquakes use d to 
Adapted from Sieberg's Mercalli-Cancani scale, 1884 MAY 3 1 40.6 N. 75.5 w. H 38 v 38 compile the Seismic Activity and Ceologic Structure in New York and Adjacent Areas 

modified and condensed (Wood and Neumann, 1931) map, New York State Nuseum and Science Service ~lap and Ch<Jrt Series Number 27, 2 
1885 JAN 15 09 10 40.3 N. 76.3 W. G 76 III 84 	 sheets. 
1885 MAR 09 01 40.0 N. 76.3 W. * G 139 	 IV 84 142. Philadelphia Electric Company, 1970, Prel i minary Safety Analysis Report, Limerick1885 SEP 26 20 30 40.3 N. 80. 1 W. * H 181 	 I !I* 181

I. 	 Kot felt - or, except rarely under especially favorable circumstances. Under 1889 t-I.AR 08 23 40 40.0 N. 76.7 W. G 141 , Generating Station, Units I and 2, Nuclear Regulatory Commission , Public DocumentsVI 	 142 2.5-36.certain conditions, at and outside the boundary of the area in which a great shock Southeastern Pennsylvania, near York, Pa. The shock was felt thruught northe<Jstern Naryland, 	 Room, p. 

is felt: sometimes birds, animals, reported uneasy or disturbed; sometimes northern Delaware, and southeastern Pennsylvania-an area estimated at 4,000 sq mi. The greatest 144. Smith, W. F.. T . , and Milne, W. G., 19 70, Canadian carthquakes-1965: Seismological 
dizziness or nausea experienced; sometimes trees, structures, liquids, bodies of damage occurred at York where chimneys were knocked over, a man was thrown f rom a sofa, and Series of the Dominion Observatory, Seismological Serv i ce o f Canada, ]8 p. 
water, may away--doors may swing, very s l owly. articles were thrown from shelves. lt is interesting to note that there were reports of a "ball 157 . Stone, R. W. , !943, !>:ore about earthquakes in PEnnsylvania: Commonwealth of 

of fire" passing over tl,e area at the same time as the shock. 	 Department 11, no. 16-17.Pennsylvania , of Internal Affairs Bulletin, v. 8, p.
1906 MAY 28 22 30 40 . 2 N. 75. 8 1-.' . * G 84 	 III 84II. 	 Felt indoors by few, especially on upper floors, or by sensitive or nervous J 'Jk, StnrH?. , R. 1.._ 1944, f.<Lrth qu.o.ke-Sejlttmh<Ct 5, 1944, fel t 1n Penns ylva nia: 

persons. Also , as i n grade I, but often more noticeably: sometimes banging 1907 JAN ]() 09 45 4 1. 2 N. 77.1 W. C 76 J V 76 Commonwealth of Pennsylvania, Department of Internal Affairs Bulletin, v. 12 , no. 
objects may swing, especially when delicately suspended; sometimes trees, 19 07 JUN 10 10 45 40. 5 N. 78.5 W. x G 84 I ! , p, 1-20. 

structures, liquids, bodies of water, may sway, doors may swing , very slowly; 1908 MAY 31 17 42 40.6 N. 75.5 W. G 38 VI 38 181. Woodruff, T. N., 1885, Mon t bly Weather Review, September 1885: United Stat es of 
sometimes birds, animals, reported uneasy or disturbed; sometimes dizziness or Al le ntown, Pennsylvania. A few chimneys toppled and people were thrown down . There was a sound America War Depar t ment , Signal Office, Wasbington City , p. 238-239. 
nausea experienced. li k e an explosion or the fall of a heavy body . Not felt over more than 50 sq mi. It may have 220 . Milne, W. G., and Smith, W. E. T., 1964, Canadian earthquakes- 1960: Seismological 

been due to a fall of a rockmass in a !;Ubterranean cavern, this being limestone country. Series of the Don1inion Observatory , table I, Ottawa, p. 4. 
1909 J M 18 40 .9 N. 76 . 7 W. x C 84

II I. Felt indoors by several, motion usually rapid vibration. Sometimes not recognized 	 240. Stover, C. W,, and vor. J-iake, C. A., 1980, United States earthquakes 1978: U. S.1921 SEP 27 04 32 42.1 r-;. hO.l W. G lOS 	 Ill 105 
to be an earthquake at first. Duration estimated in some cases. Vibration like Ce o log i cal Survey and U. S. National Oceanic and Atmospheric Administration, 
that due to passing of light, or lightly loaded trucks, or heavy trucks some 1928 JUt; 22 04 07 40.6 N. 75. 5 H. ' .. I IV' 112 p.l 
distance away . Hanging objects may swing slightly. Movements may be appreciable 1934 OCT 29 20 07 42 . 2 N. 80.2 w. G 77 v 7 282. Ch<Jlkley, Thomas, 1749, A journ.ul or historical ac.eount of the life, trave ls, and 
on upper levels of tall structures . Rocked standing motor cars slightly. 1934 NOV 05 20 00 41.9 N. 80.4 w• • G 7 III 7 Christi<JD experiences of that antient, faithfu l servant of Jesus Christ, Thomas 

1936 AUG 26 09 00 41.4 N. 80.4 w. G 77 III 77 CJ-, <Jlkley: Franklin and Hal l , l-'hiladelphin, Pa., p . 126. 
1936 Al'G 09 4 1. 4 80 .4 G lOSIV. 	 Felt indoors by Dlany, outdoors by few. Awakened f ew, especially light sleepers. 26 55 N • . w•• Iv• 105 30 1] . Stover, C. W., and von H;;ke, C. A., 1982 , Lni.ted States Earthquakes 1980: U. S . 

.Frightened no one, unless apprehensive from previous experiences . Vibration like Ge olog i cal Survey · aDd U. S. ~;;J t i ono .l Oceanic and Atmof;pheric Administration,1937 HAR 25 14 54 40 .9 N. 78.2 W. G 105 	 III 105
tha t due to passing of heavy or l1eavily loaded trucks. Sensation like heavy body 1937 Jl!N 09 00 04 40.3 N. 75 . 9 1.'. G 77 	 II 182 p .77 
striking building or falling of heavy objects ins i de. Rattling of dishes, windows, 1938 JUL J S 22 46 12.0 40.680N. 78.430W. 001 D 349 3.3Mfa DG Vl 	 34':1. Dewey, J. 1-.' ., ;;nd Gordon, D. W., 1984, Nap showing r ecomputed hypocenters of38 
doors; glassware and crockery clink and clash. Creaking of walla, frame , Sou thern Blair County, Pe nnsylva nia. Broken d i shes and fal l of plaster were reported at e<:!rthquakes in the ea s tern and central United States and adjacent Canada, 
expecially in the upper range of this ~rade. Hanging objects swung, in numerous Henri e t ta and Clover Creek, Pa. Wells were affected in Clover Creek Valley. Felt are estimated 1925-1 980 : U. S. Geological Survey, Hiscellaneous Field Studies Map MF- 1699 

at 100 sq mi.instances. Disturbed liquids in open vessels slightly. Rocked standing motor cars 
FEB 23 SCr ~ 1.4 N. w•• G 12 	

Pamphlet, 39 p.
1939 09 75. 7 	 12noticeably. 	 350 . Stover, C. V.' . , 1985, United States earthquakes, 1982: U. S. Geologica l Survey
1939 APR 0 2 03 0 0 40.0 N. 76 .3 1-.'. * c 12 	 12 llulletin 1655, p.142 
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