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Apbstract

The July 27, 1980 earthquake 1in northern Kentucky is
estimated to have a maximum Moagified Mercalli intensity of VII,
En extensive post office canvass and a field survey of the
epicentral area indicates the strongest shaking and the largest
concentration of damage occurred at Maysville, Kentucky,
Fxcluding Mavsville, chimney «damage was observed to be the
cominant form of cdamage within the epicentral area.

Iptroduction

A moderate earthaquake, centered in northern Kentucky, shook
an area of apopreoximately 600,000 sq km in the Central United
States and Canada on Sunday afternoon July 27, 1980. Response to
the nostal intensity questionnaire sSurVeyY and newsSpaper accounts
indicated the tremor was felt in all or parts of 16 States and
the southern part of Untarior Canada (Robert Wetmiller, Earth
Physics branch, Division of Seismology and Geothermal Studies,
Ottawa, Canada, written commun,, 1980). Initial reports
incicated that this earthguake was felt most strongly in the
vicinity of Maysville, Kentucky approximately S0 km north of the
epicenter on the Uhio River, Location of the earthauake, as
determinec by the National Earthauake Information Center, is as
follows.

Jrioin Time: 18 52 21.8 U,T.C,
Latitude: 38,1740N,
Loncitude: 83,907°w,

Depthe 8 Km

Maagnitude: 5.2 mb, 4.7 Ms

The epicenter, locatea near Sharpsburgs, Kentucky in Bath
County, lies within an aaricutural region of gently rolling
topcgraphy of moderate relief.

Following the earthguake, the USGS conducted a field survey
cf the epicentral area to document the areal extent and type of
earthquake related damage. The results of the field survey are



rublished in a report by Hopper and Reagor (1980). In addition,
an extensive aquestionnaire program was carried out by mail to
cetermine intensities and the extent of the felt area on a
regional basis.

This report covers the analysis and interpretation of the
intensity gata together with descriptions and comments on
chservations of damaqge in the epicentral area. The results are
shown as a generalized 1isoseismal map, and a compilation of
localities with the associated felt intensities.

Seismpicity

Tre historic record of Kentucky earthquakes, known to have
cccurred during the period 1779 = 1977 (Stover and others,
19794), is illustrated 1in figure 1. The map shows earthauake
locations and the number of earthaquakes at that location, maximum
intensity and the most recent year of that intensity. In figure
1, all recorded eartnhquakes prior to 1965 are plotted. After
1965, only felt earthaguakes and non-felt earthqguakes with
magnitudes above 2.5 are plotted. An inspection of the
seismicity map indicates that the July 27, 1980 shock, with
intensity of VII, is the strongest earthquake to be centered in
Kentucky. This earthaquake occurred 1in a region of northern
hentucky where the maximum Jntensity associated with previous
shocks has been estimated as IV or less,

Earthquakes of maximum intensity of VII or more 1in the
recion bouncded by 36 = 40 degrees North latitude and 81 = 91
dearees West longirtude are listed in table 1 (Stover and others,
19794, 1979“, 1979¢C, 19790] 1979E' 1979F; Reagcr‘ and others,
1980A, 1980B, 1980C, 1980D7 Meyers and von Hake, 1980).

Taple le.==tarthquakes with maximum intensity of VII or more
for the period 1812 = 1979

DATE STATE LOCATION INTENSITY
Lat(N.) Long(w.) (MM)
1812 Jan 23 Missouri 36,6 89.6 X1
1612 Febhr 07 Missouri 36.6 89.6 xI
1834 Jun 09 ITlinois 38.5 89.0 VII
1857 lict 08 I11inois 38.7 89.2 vIiI
1857 ULct (& I1linois 38.7 g9.2 VII
1857 Aug 17 Tennessee 36.0 89.5 VII
13865 yct 31 missouri 37.0 89.4 X
1399 Apr 30 Indiana 38.5 87.0 VI1
1903 ikov 04 Missouri 36.9 89.3 VII
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1905 Aug 22 Missouri 36.8 89.6 VIl

1909 Sep 27 Indiana 39.5 87.4 VII
1913 Mapr 28 Tennessee 36.2 83.7 VII
1922 Nov 27 I111inois 37.8 88.5 VII
1926 hov (5 Uhio 39,1 82.1 vIl
1934 Augy 20 IlTtinois 37.0 89.2 VI1
1965 Aug 14 IMYinois 37.1 89.2 VII
1968 Nov 09 IMMinois 37.9 88.4 VII
1980 Jul 27 Kentucky 38.1 83.9 VII

The 1980 shock ranks among the stronger earthquakes to have
cccurredg within this region and it is the strongest earthquake
since the southern Illinois earthquake of 1968,

RQistribution of Damage and Effects

vamage and effects from the 1980 earthquake were distributed
over a proad area of the Central United States. 0Observed damage
in the area surrounding the epicenter in northern Kentucky and in
parts of southern Ohio variea greatly and depended on the type of
structure, construction materials, age of the buildings, and the
ceclogic conditions at that location.

Un=site inspections and interviews were conducted with local
residents in over 100 communities in northern Kentucky and in
southern Uhio. For these communities, observed or reported
earthauake effects are tabulated by Hopper and Reagor (1980).
Excerpts from this report are presentead here for selected
communities,

The heaviest apparent ground shaking and largest
concentration of damage occurred in the Ohio Valley at Maysville,
Kentucky. An  intensity of VI1 has been assigned to this

community which Was founded in the 19th Century and has a present
cay population of about 10,000. The older downtown section of
the city, which lies adjacent to and extends several blocks back
from the Ohio River, is underlain by the Ohio River flood rplain
(Anderson ang others, 1980). Most of the significant damage to
structures occurred in this lower Section of downtown Maysville
which extencs westward from Limestone Street, through the center
cf the business districty along MWest 1I1st through West 4th
Streets. Estimates of prorerty damage were reported to consist
cf major damage to S9 homes and 27 businesses and some 200 homes
incurred minor damage. The damage was mostly to older brick
structures, probably built during the middle 1800°s, such as
two=story commerical buildings, churches, and townhouses.
Buildings or homes with solid masonry walls appeared to have
sufferea more damage than wood=frame buildings, which is probably



because of the greater inflexibility of masonry. Damage to
chimneys exhibited varying degrees of damager including those
trokern at or near the roofline, those with several courses of
bricks knocked off at the top, or those with bricks dislodged and
fallen (figures 2,3,4,5). {Uther visible damage included partial
collapse or bricks dislodged and fallen from several unbraced
paranets (figure 6), and cracks in exterior masonry walls, In
figqure 7, each of the four 6=m (20=-foot) columns in front of the
Hayswood Hospital was crackeda about mid=length. In the figure,
the «crack can be seen in the extreme left column only. There
were reports of broken or shattered windows, <cracked basement
walls, merchandise thrown to the floor, dishes brokens, furniture
shifted and hanging pictures fallen from walls, Figure 8
illustrates the change of terrain over which the olger section of
Mavsville is built, The elevation of the city begins a gradual
rise from the river wall to near 4th Street where the elevation
increases abruptly, In this vicinity, the city begins to ascend
the bluffs which overlook the UGhio River Valley. On S5th and 6th
Streets, mid~way on the bluffs, the chimney damage that was
assoCjated with smaller, post=1900, wood—=frame homes appeared to
te mostly related to bricks knocked out of chimney tops or the
formation of diagonal shear cracks (figures 9,10,11). Due to the
roorly maintained condition of these homes (especially on 6th
Street), it was difficult to determine if any of these homes were
damaged by the earthquake. On tor of the bluff, in the Edgewood
koaad subdivision, a fashionable area of large well=built
expensive homes, no visihble damage was observed to these homes or
to the chimneys.

The Central Shopping Center, located on US Highway 62
between Maysville and Washington, Kentucky, and 2 to 3 km south
of the tdgewood Road subdivision, appearea to have suffered
little vamage. The only apparent damage to the brick=veneered
reinforced concrete-block buildings was to the north=facing wall
of Murphys Department Store where a slight diagonal crack along
the mortar seams and several concrete~blocks appeared to be
slightly pushed forward. Most merchants could not verify the
apparent damage as caused by the earthquake. The most commonly
reported effect from the earthauake was the minor displacement of
items from shelves in a few stores, The shopping center wWas
built in 1972 (figures 12,13).

In contrast, Aberdeen, Ohio, directly across the (Ohio River
from Maysville, was apparently less affected by the earthquake.
This may be due in part tc the difference in the design and age
of the commerical buildings and homes, The commerical buildings
were mostly low=rise, relatively modern design Structures. Most
of the resjdentijal damage was on Znd Street which is closest to
and parallels the UOhio River, 0On this street, there was at least
S0 opercent chimney damage to the older homes, which were a
rixture of brick or wood=frame construction (fiqures















































































































intensity numbers are shown. Uutside of this isoseismal, all
intensity VI opoints are rplotted. This procedure was followed
with respect to points enclosed by the isoseismals V and 1I-=IV,

The isoseismrals show the regional intensity patterns subject

to the uncertainties of intensity data. This concept of
contouring the observed intensity datar the isoseismal map is
directed more toward the enaineering use rather than the

ceoclogical use (Richter, 1958).

The results of the intensity study can be used to compare
epicentral aistance to ooserved intensity levels, Following the
techniaue described by Bollinger (1977), the basic data wused in
the generalized contouring of the map is presented in table 2.
This tabkle tabulates the distribution of observations for
svecified distance intervals, The difficulty 1in assigning a
specific intensity level to a specific distance interval is
cistinctly showne.

Table 2.==Mumber of intensity observatijons as a function of
epicentral distance intervals for the Kentucky earthguake

Epicentral Distance VII vl v 1v I1=-111 No. of Obs.
(Kkm)
0 - 50 - 46 25 13 2 86
51 = 99 1 42 46 110 17 216
100 = 199 - 38 84 353 80 555
200 ~ 299 - 4 25 84 31 144
300 = 399 - 1 6 54 36 97
400 = 499 - 1 1 10 27 29
500 = 59¢ -~ - 1 6 13 20
600 = 699 - - - 1 5 6
700 = 796 - - - - 3 3
RO = B899 - - - - 1 1
900 = 999 - - - - - -
1000 - 1999 - - - - 1 1

The isoseismals shown on the map form irregular concentric
rings about the epicenter with several outlier anomalies of
higher intensities within 2ones of generally lower intensities.
These anomalies appear to correlate with the principal rivers 1in
the felt area. The vI isoseismal encloses the epicenter as wel]
as the VII intensity at Maysville, Kentucky, Two of the
intensity V anomalie$S are associated with low Ivying areas near
the Ghic KFiver. In eastermn Ohior an intensity V amomaly occurred
at the junction of the Kanawha River and another V zone occurred
in west Virginia along the Big Sandy River. A zone of intensity
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VI on the Kentucky = Indiana border along the Ohio River was
celineated near Louisville, Kentucky. A small intensity VI zone
is associated with the Scioto River and its smaller tributaries
northeast of aysville. The triangular=shaped intensity V area
in socutheastern Kentucky i5 proabhably related to lowlands near
the Cumherland FKiver. A separate, but distinctive, intensity V
Znne locateg in the middle of the western half of Ohio coincides
vith the arainage pattern of the Miami River and its tributaries.

There were 1isolated reports from localities outside the
delineated felt area. These reports were mostly from people in
high=rise buildinas or the locality was situated in a favorable
geologic enviornment.

Riscussign

This earthauake is particularly notable for the widespread
cdistribution of damage at a relatively low Modified Mercalli
intensity of VI. This seems toc be a result of numerous old
buildings, many over 100 vears old, located throughout the area.
It was not uncommon for the occupants of older buildings to
report gamage to chimneys (2 VI ) although little or nothing fell
off shelves 1inside (g V ). The greater concentration of older
construction, geologic setting, and the duration of ground
shaxing, which was estimated to range between 15 to 45 seconds,
were important factors that contributed to the significant amount
of damage in Maysville.

The effects of the earthquake at the epicenterr, near
Sharpshurar KentuCky, were estimated to be near the upper limijt
cf the intensity VI level, Based on our observations, a maximum
intensity of VII was assigned to Maysville, Kentucky
aporoximately S50 km north of the epicenter. If the shock was
located on the basis of macroseismic effects as many of the
rre-instrumental historic earthguakes have been, the epicenter
would be placed at Maysville, Kentucky.
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Appendi x

Earthgquake intensities by state and cityr
Kentucky earthquake July 27, 1980

S S — ——— —r— T Y —_—" - - -

Location Coordinates (deg) Intensity
Lat (N.,) Long (W.) MM
Alabaga
Athens 24,83 86.98 I11I
Birmingham 23,50 86.91 II1
Gegrgia
Klairsville 34,88 83,96 I11
Cleveland 34,60 83.76 I11
Ellijay 34,70 B4.46 11
Marietta 33,95 84,56 II1
Rome 34,01 85.03 II
Illipgis
Cairo 37,00 89.16 I1
Danville 40.15 87.061 IV
Decatur 29,85 88.96 IV
Dixon 41,85 89.48 I1I
Jonestoro 37.41 89,31 111
Lavwrenceville 38.75 87.73 Iv
Louisville 38.76 88.50 IV
Murphysboro 37,76 89.35 IT1
Paris 39,61 87.066 1V
Fobinson 39.06 87.76 o IIl
Salem 38.61 88.95 1V
Shawneetown 37.70 88.13 I11
Indiana
Angerson 40,08 85,71 I11
Ancola 41.63 8§5.00 Iv
Auburn 41,38 85.05 111
flatesville 39,30 85.23 1V
Bath 39,51 84,86 1v
Beoford 18.86 86,48 111
Berne 40.65 84,95 1v
Eloomfield 39.03 86.93 IV
Rloomington 39.16 86.55 IV
Bluffton 40,73 85.18 I11I
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Location Coordinates (deg) Intensity

Lat (N.) Long (Ww.) MM
BEorden 38,46 85,95 IV
Eoston 39.7% 84,85 I11
Brazil 39,53 87.13 11
ttrookville 39.43 85,01 v
Frownstown 318.86 66.05 Iv
Brownsville 39,66 85.00 IV
Butlerville 39.03 B5.51 1v
Cambridge City 39.80 85,18 Iv
Canaan 38.86 85.41 II1
Carmel 39,98 B6.13 Iv
Cecar Grove 39,35 84,93 1V
Clarksbura 39,43 85.35 IV
Columbia City 41.1% 85,48 U}
Commiskey 38.86 85.65 1V
Connersville 39,61 85,16 Iv
Cortland 38.96 85.96 Iv
Corydon 38,20 86.13 v
Covington 40.13 87.41 Iv
Crandall 38,28 86.06 1v
Crawforgsville 40.05 86.90 IV
Cross Plains 38.95 85.20 1v
Crothersville 38.81 85.81 IV
Crown Point 41.41 81.36 II
Danville 39.76 86.53 111
Decatur 40.78 84,95 v
Delphi 40.60 86.68 111
Deputy 38.80 85.65 I11
Nillsboro 39.01 85.06 Iv
llupont 38,848 85.51 1V
Fast Entercrise 38.86 84,98 IV
Fdinburg 39,33 85.96 11
Elizabeth 38.11 85.96 I1
Elizabethtown 19.13 85.81 Iv
Elwood 40.28 85.85 1V
tvansville 38.00 B7.55 111
Floyds Knobs 38.31 85.86 V
Fort wrayne 41.06 85.16 111
Fowler 40,63 87.35 111
Frankfort 40,25 86.53 II1
Franklin 319,561 86.05 IV
Fregericksburg 38,43 86.18 IV
Gas City 40.5¢C 85.70 IV
Georaetown 318.29 85.98 VI
Glenwood 39,61 85.30 1v
Goshen 41.60 85.81 I11I
Greenfield 39,76 85.70 I11
Greensburg 39.30 85.50 IV
Greenville 38.38 85.98 1V
Guilfeord 39.16 84,91 Iv
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Location Coordinates (deg) Intensity

Lat (H.) Long (W.,) MM
hagerstown 39.90 85.18 IT1I
Hanover 38,71 85.46 1v
Hartford City 40.50 85.35 vl
Hartsville 39.26 85,70 Iv
Holton 39,06 85.38 v
Huntinaton 40.91 84 .46 IV
Indianapolis 39.75 86.16 v
ITreland 3ig.41 86.00 IV
Jasper 318,38 86.93 v
Jonesville 319,06 85.88 1v
Knightstown 39,75 85.53 1v
Kokomo 40,50 86.15 1V
La Porte 41.61 86.73 I1I
Laconia 38,03 86,08 IV
Lafayette 40.43 86.868 IV
Laurel 39.50 85.18 II1
Lawrenceburg 39,11 84,88 1v
Lebanon 40.01 86.51 II
Lexington 38,65 85.61 1v
Liberty 39,61 84,91 VIl
Locansport 40,78 86,41 11
Madison 38,74 85.39 1v
Marion 40,56 85.71 1v
Martinsville 39.41 86,45 Iv
Marysville 38.58 85.65 1v
Memphis 38.48 85.76 Iv
Metamora 39,45 85.13 vI
Filan 39.13 85.15 1v
Milroy 39.50 85.46 Iv
Mitchell 38.73 86.46 IV
Manticello 40.71 86.80 1v
tVooreland 39,00 85.25% 1v
Moores Hill 39.11 85.08 v
Morris 39.28 85.18 IV
Mount Saint Francis 38,35 85.90 I11
Muncie 40,16 85.41 IV
Mabb 38.60 85.63 IV
Napoleon 39.20 85.33 Iv
Mew Albany 38,30 85.83 vl
hew Castle 39,91 85.36 18
New Middletown 38.16 86,05 IV
fhew Point 39,31 85,33 iv
lNew Salisbury 18.31 86.10 Iv
New ®ashington 38.56 85.55 Iv
borth Vernon 39,05 85.70 Iv
Gldenburg 39.33 85.20 Iv
Usgooa 39.11 85,31 1v
Gtisco 38.55 85.66 v
Paoli 38.60 86.50 111



Location

Coordinates (deg) Intensity

Paris Crossino

Patriot
Pekin
Penaleton
Feru
Petersburg
Plairnfiela
Fortlana
kamsey
Kichmond
Rising Sun
Rockville
Rushville
Salem

Santa Claus
Scipio
Scottshurg
Sellersburg
Seymour
Shelbyville
South Fend
Svencer
Sunman

Tell City
Ticton
Union City
Vernon
Versailles
Vevay
iiabash
arsaw
westrort
williamsburg
Kinamac
Pinchester
Zionsville

Alexandria
Annville
Athol
Augusta
Auxier
Facdad
BEarbourville

farnetts Creek

Farterville

Lat (N,) Long (w.) MM
25,83 85.65 Iv
38,83 84 .81 1v
38.50 86.00 Iv
39,00 85.75 I11
40,78 86.05 1v
38.50 87.25 IV
29,71 86.40 IV
40,45 85,00 I11
38.31 86,15 IV
39,83 84,91 IV
38.96 84,86 1V
39,76 87.23 IV
39,58 85.61 IV
38.60 86,06 I11
38.11 86,90 II
39,08 85,71 1V
38.68 85.78 IV
38,40 85.75 111
38.95 85,86 IV
39,50 85.80 IV
41.66 86,30 Iv
39.26 86.80 IV
39.23 85.10 I1v
37.96 86,76 I11
40.26 86,05 IT1I
40.16 54,83 IV
38,98 85.60 ')
39,06 85,26 IV
38.75 85,06 v
40.80 85.83 I11
41.21 85,83 IV
39,18 85,56 18
39,95 84.00 111
41.05 B86.60 IV
40.16 84,98 1v
39.9% 86.25 I1I
Kentucky

38,98 84,36 v
37.31 83.96 IV
27.55 83,56 Iv
38,75 84.00 VI
37.75% 82.76 1V
38.26 85,05 v
36.88 83.88 v
37.83 §2.88 I1v
38,37 84,06 vl
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—— e—— ————

Location Coordinates (deg) Intensity

Lat (N.) Long (w.) MM
Baxter I6. 86 83.33 v
Bavs 37.65 83,25 IV
rear Branch 37.16 83.55 v
teattyville 37.58 83,70 Vi
Feauty 37.83 B2.43 IV
Feaver 37.40 82.65 IV
Fedforo 38,60 85.31 IV
teechbiurg 38.44 83,64 1v
el fry 37.61 82.26 Iv
Eenham 36,95 82.95 111
Berea 37.56 84.28 1V
Ferrv 38,51 84,38 vl
kethany 37.65 B3.,46 Iv
Bethel 8,24 83,866 vl
Eethlehem 38.40 85.06 III
Fetsy Lavne 37.55% 82.63 I11
tighill 37.55 84.21 Iv
EFlacks Crossroads 38.25 84,13 I1v
Hlaine 28.03 82.83 v
Elairs Mills 38.08 83,30 Iv
Hledsoe 36.91 83,35 v
Bloomfield 37.91 85,31 Iv
Blue Lick 38,43 83,92 vl
Bonnieville 37.3%8 85.90 1V
BEooneville 37.48 83.66 Iv
Foston 37.78 85,66 I11
HFowen 37 .8BS B3,76 Iv
Fowlina Green 37.00 86.45 Iv
bradforasville 37.50 85.15 v
Brandenburg 28,00 86.18 1v
frodheaa 37.40 84,41 Iv
Eronston 36.98 4,61 Iv
firooks 38.06 85.71 IV
Bruin 38.18 83.01 Vv
BErvantsville 37.71 84,65 IV
Buckner 38,38 85.43 Iv
Fuena Vista 38.43 84,16 VI
fuffalo 37.51 85.70 IV
Bulan 37.30 83.16 Iv
Burdine 37.18 82.60 Vv
Burke 28,10 83,05 II1
Rurkesville 36.80 85,35 v
burlinagton 39.03 B4,73 Iv
Burnside 36.98 84,60 1v
buskirk 37.81 83,43 1v
Bvpro 37.36 82.70 IV
Cadiz 36.86 87.83 111
California 38.91 84.26 IV
Carargo 37.99 83.88 Vi
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——————

Location Coordinates (deg) Intensity

Lat (N.) Long (w.) MM
Camp [ix 38.48 83,28 VI
Campbelishureo 38.51 85.20 v
Carpton 37.73 83.55 Iv
Canada 27.61 82.33 iv
Caney 38,06 83,35 v
Cannel City 37.78 83,24 v
{Lanoe 37.45 83,45 1v
Carlisle 38.30 84,03 Vi
Carrollton 38.65 85.18 Iv
Larter 38,43 33,13 IV
Cawood 36.78 83,23 IV
Cecilia 37.66 85,95 IV
Central City 37.30 87.11 v
Chaplin 37.90 85,21 IV
Charters 38.57 83,43 At
Llay City 37.86 83,91 Vv
Clayhole 37.46 63,28 v
(learfield 38.16 83,43 Vv
Clermont 37.93 85,65 111
Climax 37.46 84,21 v
Clintonville 36,08 84.26 v
Cobnill 37.71 83.83 Iv
Columbia 37.11 85.30 III
Colville 38.36 84,21 Iv
Combs 37.26 83,21 Iv
Concord 38,68 83,50 VI
Conway 37.48 84,33 IV
Corbin 36.93 84,11 IV
Corinth 38.50 84,56 Iv
Cornettsville 37.13 53.08 IV
Cottagevitle 38.61 83.62 Iv
Cottle 37.88 83.20 v
Cowan 38.40 83,91 VI
Coxs Creek 37.90 85,48 iv
Crestwood 38.31 85,46 1v
Crittenden 38,78 84.60 v
Crockett 37.98 53,08 Iv
Cromona 37.18 £2.66 1v
Crystal 37.66 83.83 vl
Cumberland 36.96 82.98 Iv
Cutuno 37.71 83,23 ITI
Cynthiana 38,36 84,30 Vv
Panville 37.80 84.80 Iv
Ce Messville 38.580 84.41 1V
Penniston 37.91 83,53 Iv
Denton 38,26 82.86 II
Dorton 37.28 82.58 111
Dover 38.76 83,88 vl
Dreyfus 37.61 84,18 IV
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Location

Coordinates (deg)

Intensity

Prift

Dry Ridge
Dunnville
East mernstadt
East Union
Eastview
Fdna

Foypt
tkron
Elizabethtown
Elizaville
Elkfork
tina

Elsie
Emerson
tminence
Erlanger
Ermire
Eubank
Fvarts
Ewing

kzel
Fairview
Falmouth
Farmers
Fearisville
Farauson
Fernleaf
Finchville
Firebrick
Flat rork
Flastwoods
tleminasburg
Florence
Foraker
Ford

Fort Knox
Foster
Foxport
Frakes
Frankfort
Franklin
Freeburn
Frenchburg
Fritz
Fuget
Fultz
Garrard
Garrett

Lat (#.) Long (wn.) MM
37.48 82.75 Iv
28,68 84,58 1v
37.2¢0 85.00 Iv
37.138 84,11 vi

318,24 83.82 v

37.58 86.05 1v
37.80 83.15 Iv
27.31 83.90 Iv
37.93 86,18 IV
37.70 85.90 1V
38.41 83,81 Vi

37.96 83,13 vl

37.91 82.96 IV
37.78 83,13 II1
38,35 83,25 1V
38.41 85.18 1v
39,01 84,60 iV
37.11 g2.7¢8 1v
37.29 84.66 Iv
36.86 83,20 Iv
Ip.43 83.86 vli
37.90 83.45 Iv
38.45 83.93 vl
38,66 84,36 v

38,15 83,55 v

38,62 83,60 Iv

37.06 84,60 IV
38.65 83,91 Vv

38.15 85.31 v

318.68 83,05 1v
37.83 83,03 IV
35.55 82.73 Iv
38.43 83.80 vl
38.98 84,66 1V
37.66 83.13 Iv
37.88 B4,26 I11
27.90 85.96 1v
318.80 84,21 v

318.47 83.59 v

36.65 83.92 v
38,18 84,91 Vi
36.73 86.56 IV
37.56 82.15 v
37.95 83,61 v

37.70 83.15 vl

37.88 82.91 IT1
38.28 83,01 vl

37.11 83.75 1v
37,48 82.83 Iv
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Location Coordinates (deg) Intensity

Lat (N,) Long (wn.) MM
Garrison 38.60 83,17 v
Georgetown 38,20 84,56 Iv
Cermantown 38,65 83,96 v
Ghent 38,73 85,06 1V
Gifford 37.76 83.11 1V
Gillmore 37.73 83,36 Iv
Glasaow 37.00 85,91 Iv
Glencoe 38,71 84,81 IV
Glengale 37.60 85.90 1V
Glenview 38.28 85.63 IV
Goshen 38.40 85,56 1v
Grann 38,28 83,08 Iv
Granage City 318.24 83,66 Vv
Gratz 318.46 84,95 v
Gravel Switch 37.58 85,05 1V
Gray 36,95 84,00 1V
Gray Hawk 37.40 83,93 IV
Grayson 38.35 82.98 VIl
Green Hal) 37.40 83,83 1V
Greensburg 37.23 85.50 1v
GCreenup 318.56 82.83 v
Guerrant 37.51 £3.50 Iv
Faddix 37.48 83,35 Iv
rnagcer 37.75 83,23 v
Faldeman 38.25 83,51 1v
Hardy 37.61 82.25 1V
Fardyville 37.25 85.78 IV
Farlan 36.88 83.31 1V
Farola 37.53 82.63 v
harper 37.80 63,20 Vi
Farrods Creek 38.33 85,63 1v
Hatton 38.23 85,00 %
Hazard 37.26 82.20 IV
Hazel Green 37.80 83.41 v
Head of Grassy 38.40 83.26 Vv
Heaoauarters 38,35 84,11 VI
Febron 39,06 84.70 1V
Heidelberg 37.55 83.78 vVl
Helechawa 37.76 83,33 V
helena 38,49 83.77 v
Fellier 37.28 82.40 111
i Hat 37.38 82.73 IV
Fickman 36.55 89.16 I11
Hillsboro 318.29 83,66 v
Hindman 37.33 82.98 IV
Fitchins 38.20%8 82.91 IV
Foagenville 37.55 85.76 v
Hookstown 38.35 84,15 vl
hueysvilile 37.5% 82.83 111
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Lccation Coordinates (deg) Intensity

Lat (N.) Long (wn.) M
rulen 3b6.78 83.51 1V
Hustonville 37.48 84.28 Iv
Independence 38.95 84.55 III
Index 37.90 83.28 Vv
Insko 37.76 83,30 Iv
Jrvine 37.66 83,96 v
Isonvilie 38.06 83,05 v
Ivel 37.58 82.65 Iv
Jackhorn 37.21 82.70 Il
Jackstown 38.24 84.06 111
Jacobs 38.23 B3.26 v
Jamestown 36.98 85.06 iv
Jeff 37.20 B3.13 V1
Jeffersonville 37.98 83,85 VI
Jenkins 37.16 82.63 II
Jeremiah 37.16 82.93 IV
Johnetta 37.41 84.20 111
Johns Run 38,23 82.91 1v
Jonesville 38.63 84.76 Iv
Judy 3B5.12 83.96 vl
Junction City 37.55 84,81 Iv
Featon 37.98 82.96 I11
Keene 37.95 84.63 Iv
Kenton 38.86 84,45 IV
Kentontown 35,49 84,12 '}
Kenvir 36.85 83.16 IV
Kerby Knob 37.51 84.11 IV
Kings Mountain 37.36 84.68 1V
La Grange 38.43 85.40 II1
Lackey 37.46 82.83 I11
Lair 38.34 84.31 v
Lancaster 37.60 84.56 1V
Langley 37.53 82.748 1v
Lawrencehurqg 38,03 84,93 Iv
Lawton 38,35 83.21 ITI
Lebanon Junction 37.83 85.75 IV
Leeco 37.71 83.70 v
Lenox 37.96 83,20 v
Lerose 37.48 83,61 1v
Letcher 37.15 82.96 IV
Lewisburqg 38.55 83,76 v
Lexington 38,03 84.51 Vv
Lily 37.03 84,28 Iv
Little kock 38,19 84.05 vi
Livingston 37.30 84.21 Iv
Loaville 37.86 83.11 v
London 27.11 84,11 III
Lone 37.55% 83.60 1V
Lookout 37.31 B2.46 v
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Location Coordinates (deg) Intensity

Lat (i.) Long (W.) MM
Loretto 37.63 85.4u Iv
Louisville 38.25 865,75 VI
Lynn 38,56 8e.94 1v
Lytten 38,08 383,21 v
Maceo 37.36 86,00 1v
Mackville 37.73 85.06 I11
Macqgard 37.81 83.11 v
Magnolia 37.45 85.75 Iv
rMalone 37.86 83.26 Iv
ifanchester 37.15 83.76 1V
tariba 37.91 83,58 IV
MYartha 38.01 82.91 Iv
Marthas Mills 38,36 83.76 v
Martin 37.56 82.75 IV
Mary 37.66 83.51 I11
¥ason 38.58 84,58 Iv
Mayking 37.13 B2.76 Iv
Mays Lick 38,51 83,83 vl
Maysville 38.63 83.76 VIl
Fazie 38.03 82.96 IV
Nelndrews 37.56 82.25 v
McCarr 37.61 82,17 %
McDowell 37.46 82.73 Iv
MeKee 37.41 83,00 IV
McRoperts 37.20 82.66 iV
Veans 27.95 83.76 VI
Melbourne 39.03 84 .36 v
Miodlesboro 36,60 83,71 I11
Midway 38.15 84,66 1V
Millersburo 38.3C 84,15 VI
Millstone 37.16 Be2.75 Iv
ilton 38,71 B5.36 v
Minerva 38.70 83,91 VI
Mintonville 37.18 64,81 Iv
Mize 37 .86 83,38 I1I
Monticello 36.80 84,85 1V
Moon 37.98 83,05 IV
¥oorefield 38,26 83,93 'R
Moranburag I8.67 B3 .81 v
Morehead 38,20 83,50 VI
forning Glory 38,40 84.14 Vi
Morpill 237.53 84,19 1v
Fount Carmel 38.4¢8 B3.64 VI
Mount Eden 38.05 85,15 IV
Mount (Olivet 38,53 84,03 Vi
Mount Sterling 38.06 83.96 VI
Mount Vernpon 37.3% 84,33 v
Mount Washington 38.05 85,55 11
Fousie 37.41 82,88 Iv
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Location Coordinates (deg) Intensity

Lat (N.) Long (&.) KA
Mouthcard 37.38 82.25 I11
Furphysville 28.56 B3.8¢6 vl
Muses Mills 38.35 83.53 VI
Myers 38,35 83.95 Vv
Nancy 37.06 84,75 1V
Nazareth 37.8% 85.46 Iv
heon 37.20 82.71 1V
fNerinx 37.66 85,38 Iv
hew Castle 38.43 85.16 "
New Haven 37.65 85.60 IV
ew Hope 37.63 85.51 IV
hew Liberty 38.61 84,90 IV
Mewfoundlanda 38.13 83,10 Iv
Newport 29.08 84.49 v
hicholasville 37.91 84,58 Iv
Morth Middletown 38.14 84,11 VI
Cdoville 28,45 84,23 v
il Springs 37.81 82.95 IV
01d Landing 37.63 83,80 1V
il1dtown 28.43 82.90 Iv
Glive Hill 38.28 83.16 VI
Glvympoia 38,06 83.66 VI
Gneida 37.26 83,65 Iv
Cohir 37.90 82.98 Iv
iranaebury 38.56 83,68 VI
Crlando 37.36 84,26 v
!wensboro 37.76 87.13 v
Gwenton 38.56 84,91 vl
Cwinosvilile 28.15 83,76 vl
Paint Lick 37.61 84,40 vVl
Faintsville 37.83 82.83 1v
Paris 38,23 84,26 VI
Parrot 37.31 84,05 v
Pathfork 36,75 83 .46 IV
FPendleton 38,46 85,30 111
Perryville 37.65 864,95 Iv
Fetersburag 39,06 84 .86 I11
Petersville 38,44 83,49 vV
Pewee Valley 38,31 85,48 Iv
Fnvllis 37.43 82.35 IV
Pikeville 37.43 82.53 v
Pilgrim 37.80 82.41 IV
Pine Grove 38.03 B4,26 1v
Fine Knot 36.65 84.43 IV
Pine Kidge 37.76 83,61 '
Finevilie 36.76 83,70 v
Pinsonfork 37.55 82.25 1V
Pippa Passes 37.33 az2.88 111
Pittsobura 37.16 84,11 vl
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Location Coordinates (deg) Intensity

Lat (W.) Long (w,) MM
Pleasant Valley 28,38 83,93 VI
Fleasureville 38,35 85.11 v
Flum 38.18 84,03 vl
Flummers Landing 38.31 83,55 v
Flurville 38,60 83,67 VI
Folksville 38,13 83.65 VI
Farercyton 37.88 B3,53 IV
“orlar Flat 38.59 83,52 1V
HFoplar Grove 28,50 83,68 v
Faglar Plains 38.36 83.67 VI
Yort Roysl 38.55 85,08 1V
Freston 33,08 83.75 vi
Prestonsburg 37.63 82.83 v
Primrose 37.60 83.61 Iv
Frosrect 38,35 85.61 VI
Fryse 27.66 83.88 IV
Guicksand 37.53 63,35 1v
Guincy 38.61 83,13 VI
Raywick 37.56 85.43% 1v
Rectorville 38.57 83,64 VI
FFeabush 37.95 82.95 Iv
Regina 37.56 82.40 Iv
revelo 36.68 g4.46 1V
Feynoldsville 38.19 83.82 v
Ricetown 37.38 B3.61 Iv
Richmond 37.75 84,33 Iv
Khineyville 37.75 85.9%6 I11
Roark 37.03 83,51 v
Fobinson Creek 37.3& 82.55 v
kockholds 36.83 84.11 Iv
KFockhouse 37.33 82,45 v
Rogers. 37.75 83,63 Iv
kosslyn 37.85 83,81 Iv
Rfousseau 37.60 83,23 v
Royalton 37.68 83,01 IV
Rush 28.33 82.76 Iv
Saajeville 38,38 84,53 vl
Saint Catharine 37.71 85.26 Iv
Saint Francis 37.63 B5.43 Iv
Saint Helens 37.58 83.65 Iv
Saldee 37.45 83,36 IV
Salt Lick 38.11 83,61 VI
Salvisa 37.91 84,85 ITI
Salyersville 37.75 83,06 1V
Sand HiI 11 33,68 83.58 "B
Sandy Hook 38,08 83.13 v
Sanders 38,65 84,95 vl
Sanagap 37.48 84,10 vl
Sardis 38,54 83.95 A
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Location Coordinates (deg) Intensity

Lat (N.) Long (W.) MM
Sassafras 37.21 83,05 1V
Science Hill 37.18 84,63 V
Scottsville 36.76 86,18 1V
Sebastians Hranch 37.43 83.46 Iv
Sextons Creek 37.31 83,78 I11
Shady Nook 28.39 84,19 Iv
Snannon 38.54 B3.,89 vl
Sharpshurg 38,20 63,93 VI
Shawhan 38,30 84 .27 v
Shelbiana 37.43 82.50 IV
Shelbyville 38.16 B5.23 V]
Shepherasville 3B.00 85,70 Iv
Snerburne I8.23 83,80 Vi
Sidney 37.061 82.35 v
Silver Grove 39,05 84,41 Iv
Silverhill 317.8% 83,05 v
Slaue 37.80 B3,70 vl
Smithfiela 38.38 85.25 Iv
Smiths (Creek 3g.46 83,18 IV
Soldier 38.26 83.30 IV
Somerset 37.10 84,61 v
Sonora 37.53% 85.90 IV
South Portsmouth 38,73 83,00 1V
South Shore 38.71 82,98 VI
Soarta 38,68 84,990 Iv
Springfield 37,71 85.20 ITI
Stacy Fork 37.83 83.26 1v
Stamping fHround 38.26 84,68 IV
Stanford 37.50 84,70 1v
Stanton 37.90 83,86 v
Stanville 37.58 82.65 1V
Stephens 38,13 82.96 IV
Strunx 36.63 84,43 1V
Sulphur 35.50 85,28 111
Summersville 37.33 85.50 '
Sweeden 37.25 86.28 IV
Talbert 37 .41 83,45 IV
Tateville 36.96 84,58 Iv
Tavliorsville 38,03 85.30 Vi
Tilton 35,34 83,76 v
Tollesboro 38,57 83.59 v
Tomahawk 37.86 652.60 IV
Topmost 37.3%7 82.79 Iv
Trappist 37.66 85.53 Iv
Trinity 38.66 83.61 IV
Turners Station 38,55 85.16 v
Tyner 37.35 83.90 VI
Union 38,95 84,68 v
Upper Tyagart 38,30 83.28 IV
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Location Coordinates (deg) Intensity

Lat (N.) Long (w.) MM
Unton 37.46 85.90 1v
Vada 37.61 83.58 111
Van Lear 37.76 ge2.76 Iv
Vancehurao 38.60 B3,.33 Y
Vancleve 37.63 83.41 Iv
Verons 38,61 84.66 vl
Versailles 38,06 B4,75 vl
Vicce 37.21 B3,.06 Iv
Vincent 37.46 B3_.78 II1
Vine Grove 37.80 85.96 1v
Viper 37.18 83,15 Iv
Virgie 37.33% 82.58 Iv
kaco 37.75 84,15 VI
Waady 3g.13 85.06 Iv
wallinaforda 38,40 83,61 Vi
v.allins Creek 36.83 83,41 Iv
“alton 38,85 84,63 1V
taneta 37.48 84,03 I11
rarfield 37.85 82.41 Iv
rYarsaw 38.78 84,90 VI
washinaton 38,61 83.80 Vi
bayland 37.45 82.80 v
rehbville 38.18 82.8¢6 v
liedonia 38.49 63,75 VI
keeksbury 37.33 82.70 IV
hellinaton 27.91 £3.51 Iv
Wendover 37.13 83,26 Iv
kest Liberty 37.93 83,26 vI
rest Point 38.00 85.98 Iv
kest Van Lear 37.78 82.78 v
hesthend 37.90 83.96 v
wWastport 38.48 85.48 1V
wheelershurg 37.83 83.01 111
Fheelwriaoht 27.35 82.75 Iv
hhite Cak 37.86 83,20 1V
Whiteshrurg 37.11 82.86 IV
Whitesulphur 38,07 83.61 Vi
bhitley City 36.75 84.48 IV
wildie 37.41 84,30 IV
*illard 38,21 82.90 Iv
nilliamsburg 6.71 84,20 111
Wwilliamstown 38.65 84,53 VI
Pillisburg 37.81 85.11 Iv
Wilmore 37.83 84,66 Iv
Winchester 37.9¢8 84,20 v
Wind Cave 37.51 83.93 Vv
Linston 37,70 84,08 IV
r.oodbine 36.90 84,08 Iv
Focteon 37.18 83.30 1v
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lLocation Coordinates (deg) Intensity

Lat (N.) Long (W.) MM
borthington 38,55 82.68 v
Korthville 38.61 85.06 IV
wrialey 3R,01 83.26 Iv
byomina 38.21 83.70 Vv
Yocurm 37.98 83,33 Iv
York 38,56 83.05 I1]
Zachariah 37.70 83.68 Iv

4ichigan
Alleaan 4e.56 85,86 IV
Cassopolis 41,91 86.01 II
Centreville 41,91 85.53 III
Charlotte 42.61 84,83 I11
Colowater 41.83 85.00 IV
Cetroit 4e .33 83.00 "
Flint 43,03 B3.66 1v
Grana Fapids 42.97 85.68 I11
Hastinas 42.70 85.33 IV
Ithaca 43,31 84.60 I1
Jackson 42.25 84,42 I11
Kalamazoo 42,30 85.63 III
Larsing e 7% 84,58 I1I
Laceer 43,08 83.25 11
Marshall 42,30 84.953% I1I
bason 42.56 84,46 II
Monrce 41.93 83.40 II
Mount Pleasant 43,61 84,78 Iv
Muskegon 43,21 86.23 I11
Pantiac 42.66 83,30 I11
Sacinaw 43,42 B3.50 Vv
Selfridge A_F . B, 4z2.64 82.82 11
Yusitanti 42,23 83.61 I1
Vississigpi
fshland 34,83 39.18 IT1I
luka 34,81 88,18 I11
New York

Jamestown 42.11 79.23 11

Neorth Larglina
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Location Coordinates (deg) Intensity

Lat (N.) Long (®n,) MM
Asheville 35.58 82.58 1v
Banner Elk 36.16 81.86 111
Hoone 36.21 81,68 11
Eryson City 35,43 83,45 Iv
Canton 25.55 82.85 I11
Fletcher 35.43% 82.50 I1
Franklin 35,20 83.38 Iv
Harrisburg 35.31 80.65 IT1
Favesville 35,05 83,81 I11
FMorganton 35.73% 81,56 IV
Murphy 35,08 84,03 1V
kobbinsville 35,31 83.80 Iv
Sparta 36.50 81.15 Iv
Statesvilie 35,76 80,90 IV
kinston=Salem 36.10 80.24 11

{hig

Aberdeen 38.65 83.76 VI
Acia 40,78 83.71 1V
fdoison 38.88 82.15 VI
Ltgelphi 39,46 82.75 Iv
Akron 41,08 81.50 IV
Albany 39,23 82.20 IV
Alcha 39,71 84,01 1v
Amanda 39,65 82.75 I11
Arelia 39,03 84,21 Iv
Ashland 40.86 82.31 IV
Ashville 39,71 82.95 "
Athens 35,38 82.15 I1I
tainhridae 29.21 R3.28 vl
Harnesville 38.96 81,16 I11I
Batavia 39,08 B4,.16 Iv
Heaver 39,03 82.81 v
Bellbrook 39,63 B4,06 v
BFelle Center 40.51 83.75 IV
Bellefontaine 40,41 83.80 vl
Felpre 39,28 81.60 IV
Bentonville 38,75 83,61 vI
bethel 38.96 84,06 Vi
Bicwell 28.91 82.30 "
Elacklick 39,00 82.81 I11
Blanchester 39.28 83,98 VI
Flue Creek 38,78 83.33 vl
BEluffton 40.88 83,88 Iv
Botkins 40.46 84,18 Iv
Bourneville 39,28 83.15 Iv
Fowersville 39,58 53,73 Iv
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Location Coordinates (deg) Intensity

Lat (MN.) Long (W.) MM
Eradysville 38.07 83.69 v
Branch Hill 39.25 84.30 II1
Bremen 39,71 82.43 IV
bridaeport 40.06 80,76 1V
Brcokville 39,83 84,41 Iv
Kryan 4i1.46 84,48 v
Rucyrus 40,83 82.80 IV
Ffuford 39.08 63.85 VI
Cambhridge 40,03 81.58 v
Camden 39,63 84,65 Iv
Camp Dennison 39,20 84,30 IV
Canal #inchester 39,85 82.80 Iv
Canton 40.83 81.36 Iv
Cardington 40,51 82,91 I11
Cecarville 39,73 83,78 Iv
Celina 40.56 84,61 I11
Cherry Fork 38,88 83.61 Iv
Chesapeake 38.43 82.46 I11
Cheshire 38.95 82.11 v
Cheviot 40.16 84.61 II1
Chillicothe 39,33 82.96 vi
Chilo 28,80 84.13 VI
Cincinnati 39.10 84,53 v
Circleville 39,60 82.95 vl
Clarksburg 39.50 83.15 v
Clarksville 39,40 83.98 v
Clayton 39.86 84,36 IV
Cleveland 41.50 81.70 Iv
Cleves 39.16 84.73 Y
Clifton 39,80 83,83 IV
Coalton 39.11 82.61 Iv
Coldwater 40,46 Bu.61 Iv
Colleye Corner 39.56 84.81 v
Columbus 39,93 83.00 v
Columpus Grove 40.91 84,08 v
Commercial Point 29,76 83.06 IV
Coolville 39,23 &1.79 1V
Loshocton 40.28 81.88 I11
Covington 40.15 84.38 1V
Crestline 40.80 82,73 IV
Cridersville 40.63 84,15 vl
Crown City 38,58 82.28 Iv
Nayton 39,75 84,20 1V
Cecatur 38.81 83,70 v
Defiance 41.28 84,35 Iv
Lelphos 40.83 84,36 IV
Uerby 39,76 83.20 Iv
Donnelsville 39.91 83.95 I11
Eaton 39.76 84,65 v
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Location Coordinates (deg) Intensity

Lat (N,) Long (Wk.) MM
Fldorado 39.90 84.68 Iv
Ellsherry 38.67 83.7¢2 Iv
Elyria 41.36 82.11 1V
Fnaglewood 39,86 84,30 v
Enon 39.88 83,93 \
Fairborn 319,80 84,05 Iv
Favetteville 39.18 83,93 VI
Felicity 28.85 84.10 1v
Findlay 41,08 83.48 v
Fizzleville 38,72 83.72 v
Frankfort 316,40 83.18 Iv
Franklin 39.56 84.31 Iv
Franklin Furnace 38.65 g2.86 Iv
Fremont 41,33 83,10 vV
Friendship 38.70 83,10 Iv
Gahanna 40.05 82.95 vV
Galion 40.73 B2.78 IV
Gallipolis 38.83 82.25 IV
Georgetouwn 33,86 83,90 vVl
Glouster 29.16 82.08 Iv
Gordon 39,93 84,51 Vv
Goshen 39.23 84,16 VI
Gratis 39.65 84,53 Iv
Greenfield 29,33 83.4% I11
Greenville 40.11 84.65 '}
Greenwich 41,03 82.53 IV
Grove City 39.88 83.10 v
Hamrden 319.16 82,53 )
Hamersville 318.91 83.98 v
Harrisbura 39.81 83.16 1V
Harrison 39.26 84,80 I11
Faverhill 38,58 82.83 IV
Ficginsuort 38.78 83.96 VI
Highland 39,35 83,60 1v
Hiltlsboro 39.18 83.62 Vi
Hooven 39,18 84,76 1v
Ironton 318.53 82.70 111
Jackson 39.06 82.70 IV
Jarmestown 39,65 83.75 Iv
Jeftersonville 39,65 83,56 Iv
Kenton 40,66 83,60 vV
Kings Mills 39,35 84.25 Iv
Kingston 39,48 82.70 v
Kitts Hill 34.56 82.58 IV
Langsville 319,08 82.18 1v
Latham 39.10 B3.25 IV
Laura 39,00 84.41 Iv
Lehanon 39,41 R4.,20 VI
Lees Lreek 39.43 83.63 vVl
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lLocation Coordinates (deg) Intensity

Lat (N,) Long (W.) MM
Leesburg 39,35 83.55% IV
Lewisourag 39,85 84,55 v
Lima 40.73 84,11 %
Lisoon 40.96 80.81 I1I
Lockbhourne 39,80 82.96 Vv
Londonderry 39.26 82.78 VI
Loveland 39,26 84,26 1V
Lucasville 35.88 82.98 v
Lualow Falls 39,00 84.33 Iv
Lynchbura 39.21 83.76 Vi
Lynx 38.76 83.41 VI
Maineville 39.31 84.25 IT1
Manchester 38.7¢C B3,63 V1
Mansfield 40.78 82.53 IV
Mantua 41.28 81.26 I11
Marietta 39.40 81.50 1V
Marion 40.61 83.11 Iv
Martinsville 39,31 83,81 Vv
Mason 39,31 84,30 IV
Massillon 40.83 81.53 Iy
McArthur 39,25 82,48 Iv
FecDermott 38.83 83.06 v
Medway 39.88 83.98 VI
¥iamisburqg 39.66 84,30 Iv
Miamiville 39,21 84,30 Iv
Middleport 39,00 R2.08 Vi
Middletown 39.50 84,45 1V
¥ilford 39.18 84.26 I11
¥illersbura 40.56 81,93 I11
Minford 38.855 82.86 Iv
Minster 40.38 84,40 Iv
Moanroe 39,43 84,36 IV
Fontpelier 41.60 84,60 Iv
Yorrow 39,35 84,13 VI
Moscow 38.86 84,23 v
‘Mount Gileaa 40,56 82.88 1v
FMount flirab 39,05 83,93 Vv
#ount Saint Joseph 39,10 84,65 IV
Mount Sterling 39,71 83,28 %
Mount Vernon 40,43 82.50 %
Napoleon 41,40 B4.,16 IV
helsonville 39.50 82,23 Iv
Neville 318.81 84.21 1v
New Bremen 40.45 84,40 vV
hew Carlisle 39,93 84,03 v
Mew Concord 49,00 81.76 1v
hew Holland 39.55 B3.25 VI
New Lebanon 29.75 84,38 IV
New Lexington 39.75 82.20 IV
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Location Coordinates (deg) Intensity

Lat (N.) Long (i.) MM
MNew Marshfield 39.31 82.21 v
New Parijs 39,86 84,76 IV
Mew Philadelphia 40.50 B1.45 vVl
New Fichmond 38.95 84,28 IV
Few Vienna 29,31 83,70 IV
Newark 40.08 82.41 Iv
Newtonsville 319,18 84,08 v
hNorth Eeng 39,15 84,75 v
horth Hampton 39.98 83,93 IV
(ak Hartour 41,51 83.13 IT1
GCak Hil} 38,90 82.56 iv
fikeana 39,35 84.76 111
Oregonia 39.45 84,10 IV
Grient 39.80 83,15 "
(ittawa 41,03 84,06 1v
Ctway 38.86 83,18 Iv
Cverpeck 29,45 84,51 Iv
Owensville 39.11 84,13 IV
Cxford 39.53 84,76 IV
Pandora 40.95 83,96 II1
Fatriot 38.76 82.38 IV
Paulding 41,13 84.61 Iv
Pedro 38.63 82.66 Iv
Feebles 38,95 83,23 IV
Phillipsturg 29.90 84,40 Iv
Piketon 39,05 83,01 Iv
Fiaua 40.18 84.26 VI
Fleasant Plain 39.28 84.11 IV
Point Fleasant 38,90 84,23 v
Fort Clinton 41.50 82.95 111
Port william 319.5% 83,78 Iv
Portsmouth 38.75 82.98 Vi
Froctorville 38,45 82.40 I11
Facine 38,96 81.91 Vv
kainstoro 39.21 B3.41 vl
Farden 38.91 83,25 Vv
kay 39.20 82.68 1v
Feynoldsburg 39.95 82.78 v
Fickenbacker A.F.b. 39.93 83,00 I11
Kio Grande 38.88 82.38 v
Ficley 38,75 83,83 Vi
Fockbridcge 39,58 82.53 IV
Koss 39,31 84,65 1v
Kussellville 38.86 83,78 vl
Futland 39.05 82.13 1V
Sabina 39,50 83,63 Iv
Saint Clairsville 40,08 80.90 ITI
Saint Marvys 40.55 84,38 v
Sandusky 41.45% 82.71 Iv
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Location Coordinates (deg) Intensity

Lat (N.) Long (w.) MM
Sarainia 39.08 83,81 Iv
Scioto Furnace 38.80 ge.76 IV
Scottown %28.55 82.38 Iv
Seaman 38,93 83.56 v
Sedalia 39,73 83.48 iv
Sever Mile 39.48 84.55% v
Sherrodsville 40.50 81,25 Iv
Sicney 40.35 84,11 v
Somerville 29.56 84.63 1V
South Eloominaville 39.41 82.60 v
South Charleston 39.80 83.61 Iv
South Lebanon 39.36 84,21 v
South Point 38.43 82,56 1V
South Solon 39.73 83.61 I1I
South Vienna 39,91 83.61 Iv
South Webster 38,81 82.73 IV
Spring Valley 39,61 84,01 v
Sprinchoro 39,55 84,25 Vv
Springfiela 29.932 83.80 VI
Steubenville 40.40 80.66 Iv
Stout 38,66 83.38 v
Stoutsville 39,60 R2.83 111
Stryker 41.51 84,40 I1I
Sugar Grove 39,63 82.55 "
Summit Station 39.00 B2.75 1v
Syracuse 28,00 81.96 v
Tarlton 319,55 82.78 %
Terrace Park 39.16 84,35 v
Tinp City 29,95 84,20 1V
Toledo 41.06 83,50 v
Trenton 39,48 84,45 v
Troy 40,03 B4.,25 111
Lpper Sandusky 40.83 83,36 Iv
Urbana 40,10 B3.76 IV
Utopia 38,77 84,05 v
Van Wert 40.83% 84,63 IV
Vandalia 39,90 84,21 Iv
Verona 36,90 84.48 v
Versailles 40,23 84,45 "
hakefield 38,98 83.01 Iv
karakoneta 40,56 84.20 Vv
fashinaton Court House 19,53 83,43 v
taterlon 38,70 8§2.46 IV
vauseon 41,50 84,21 IV
Waverly 39,11 82.98 vl
raynesville 29,53 84,08 Iv
wellinaton 41.16 82.20 111
hellston 39,13 82.61 v
est Alexandaria 39,73 84,55 Vv
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Location Coordinates (deg) Intensity

Lat (N.) Long (W.) MM
vest Chester 319,33 B4.41 Iv
hest Elkton 39.58 84,55 Iv
Fest Manchester 39.90 84.653% 1V
liest Milton 39.95 84,31 v
kest Union 38,80 83,55 Iv
lhesterville 40.13 82,96 1v
hWheelersturg 38.73 &§2.85 Iv
Wilnerforce 39,71 83 .88 v
killiamsburg 39,05 84,05 v
#illiamsport 36.58 83,11 v
Fillow wood 38.56 82.46 Iv
killowick 41,63 81.48 I11
kilminaton 29.35 53.81 VI
Winchester 38,95 83.65 Vi
Yoodsfiela 39.75 81.15 Iv
lrooster 40.81 81.93 Iv
orthington 40.0% 83,05 v
Wright-FPatterson A.F.K. 39.80 84.08 1v
Xenia 319,71 83.91 Iv
Yellow Sprinas 39,78 83,90 Iv
Younastown 41,08 80,66 1v
Zaleski 39,28 82.40 IV
Zarnesville 33.93 B2.03 v

Pennsylvania

Avalon 40,50 80.07 I11
Hutler 40.85 79.90 IT1
Erie bz,.13 80.08 1V
Kittannmring 40,81 79.52 Iv
Mew Castle 41.00 80,33 VI
Pittsturah 40.45% 79,95 Iv

South Larolina

Union 34,70 81,61 111
lennessee
Alcoa 35,78 84,00 IV
Arthur 36,55 83.66 v
benton 35.16 84.65 111
Plourtville 36.53 82.31 1V
Carthaae 36.23 85.98 IV
Chattanoooua 315,03 85.30 Iv
Clajrfiela 36.55 83.95 IV
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Location Coordinates (deg) Intensity

Lat (N.) Long (w.) MM
Clarksvilie 36.51 87 .35 II
Cookeville 36.16 85.50 Iv
Curmberland Gao 36.60 83,66 Iv
Dayton 315.50 85.01 111
Duff 36,45 84.06 1V
Elizabbethton 36.36 82.25 v
Erwin 26.15 82.41 II1
Greeneville 26.16 82.83 1V
Harriman 35.95 84.53 1v
Jefferson City 36.11 83,50 Iv
Jellico 316.58 84,13 1v
Johnson ity 36,33 82.38 Iv
Jonesboro 36.46 82.48 Iv
Kinasoort 36.55 82.56 1V
Kingston 35.86 ° 84.51 111
Knoxville 35.96 83.95 1V
La Follette 36.36 84,15 v
Lafavette 36.51 86.03 v
Lawrenceburg 35.23 87.33 1v
Leroir City 35.78 84.28 Iv
Livingston 16.38 85.33 - v
Loudon 35,73 84,33 Iv
Varyvilile 35.58 83,96 1V
Me¥innville 35.68 85.76 I11
Mountain City 36.U48 81.81 Iv
rashville 36.16 86.81 Iv
lNew Tazewell 36,45 83.60 Vi
Newpnort 35,93 83,20 Iv
Lneida 36.51 84,50 v
Fikeville 35.60 85.18 111
Fortland 36.58 86.51 1V
Rockwood 35.46 84,70 II1
Smithville 35.98 85,81 Iv
Sneedville 36.53 83,21 Iv
Smarta 35.91 85.45 v
Speedwel] 36.45 83,91 111
Sweetwater 35.60 84,48 1V
Tazewel] 36.5% 83.5%6 Iv
Foodbury 15.81 86.10 Iv

Yirginia

Abingdon 36,71 81.98 I11
Ancover 26.91 82,80 111
Eic Rock 37.35 82.18 IV
ftig Stone Gap 16.88 B2.83 1V
Elackwater 36.63 83,05 1v
Bristol 36.60 82,16 111
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Coordinates (deg)
Lat (N.) Long (iw.)
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Clinchco
Clintwood
Coepurn

Dryden
Cungannon

Fast Stone Gap
Fwina

Grundy

Faysi

Hurley
Jonesville
Kents Stone
Lebanon

Marion

McClure

Norton
Penningtor Gap
Pound

Fose Hill
Saint Charles

Fort Washington

Accovilie
Ashton
Fancroft
Barbaoursville
Pranchland
Eruno
Buckhannon
Fuffalo
Chapmanville
Charleston
Charlton Heights
Chattaroy
Costa
Cottageville
Crum
Delbharton
Lingess

East Lvynn
Fleanor

Fthel

37.16
37.15
36.95
36.78
36.83
36.86
36.63
37.28
37.20
37.41
36.68
37.88
36.86
36.83
37.10
36.95
36.73
37.11
36.66
36.80

piscaonsip

43,38

sest Y¥irginia

37.76
38.63
38,51
28.40
38.21
37.70
39.00
318.61
37.98
38.36
28.25
37.70
38.16
38.86
37.90
27.71
37.86
35.16
38.53
37.86
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Intensity

MM
82.36 Iv
82 .45 I11
82.45 Iv
B2.95 III
R2.46 IV
82.75 I1v
83,43 Iv
82.10 v
82.30 I11
82.11 Iv
83.11 IV
78.13 Iv
82.11 IT
81.53 II
82.36 I11]
82.61 IV
83.05 Iv
B2.60 Iv
83.36 Iv
83,06 IV
87.88 111

L}

81.83% 111
82,16 v
81.83 v
82.28 I11
82.20 1V
81.86 1V
80.23 IV
81.98 v
82.01 11
81.63 1v
81.25 1v
82.28 1v
81.71 1V
81.81 I11
82.45 VI
82.20 I1I
82.16 Iv
82.38 IV
61.93 IV
81.90 I11



o —— ————————— -

Location Coordinates (deg) Intensity

Lat (HN.) Long (W.) MM
Fort Gay 38,11 B2.60 v
Foster 38.10 81.78 111
Fraziers Hottom 38.56 81.98 ITIX
Cenoa 38.11 82.46 Iv
Glenwood 38.58 a2.18 Iv
Griffithsville 38,23 81.98 II
Harrisville 36,18 81.05 1V
Harts 318.03 82.11 IV
Henderson 35.83 82.13 IV
Henlawson 37.43 81,98 Iv
Hewett 38.06 81.85 Iv
Folden 37.83 82.17 II
Huntinoton 38.41 82.41 v
Hurricane 38,43 82.03 IV
Institute 38.38 81,76 Iv
Jeffrey 37.96 81.81 11
Kermit 27.83 82.40 111
Lavalette 38,33 B2 .45 IV
Lenore 37.80 82.286 Iv
Leon 38.75 81.96 Iv
Lesaaqge 38.51 82.30 Iv
Letart 38.90 81.93 Iv
Logan 37.83 82.00 IV
Mallory 37.73 81,85 111
¥an 37.75 81,90 v
Mason 39,03 82.03 1V
Matewan 37.62 82.16 11
Micdlebourne 39,50 80.90 Iv
Moraantown 39,63 79.95 I1
Mouncdsville 329,95 80.71 v
Maugatuck 37.78 82.35 Iv
hNew Cumberland 40,50 80.60 ITI
Mew Haven 38.98 81,96 171
New Martinsville 29,78 &§0,.86 II
Parkersburag 39,33 81,55 IV
Feach Creek 37.88 81.98 Iv
Peytona 38,13 81.68 111
Foint Pleasant 38,83 82.13 Iv
Prichard 38.25 82.60 II1
kacine 38.15 81.606 IV
RParnger 38,11 82.18 Iv
Favenswood 38,95 81,78 111
Ked Jacket 37.65 82.13 II1
Fipley 38.81 81,73 II
Saint Albans 318,36 81,86 111
Scott Uepot 18,45 81.91 v
Sod 38.25 81,88 1v
Sophia 37.25 81.71 IV
Southside 38,71 81.96 IV
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Location Coordinates (deg) Internsity

Lat (N.) Long (W.) MM
Stollings 37.85 81,96 11
Sumerco 38,23 81.90 111
Switzer 37.78 81.98 %
Tornado 38,33 81.85 Iv
Varney 37.66 62.10 IV
hashinoton 39.26 81.66 Iv
kavne 38,23 82.45 Vv
kellsburc 40,23 860.63 111
rest Columbia 38,98 82,006 I11
vest Hamlin 38,28 82.20 Iv
"harncliffe 27.5% 81.96 III
killiamson 37.66 82.25 '}
®infiela 38.53% 81.88 II

Qptarigo Canada

Allanburg 432,10 79.50 IT11]
telle River 42,30 82.77 1T
felmont 42.86 81.10 Iv
fethany 44,18 78.56 II
Flenheim 42.33 81.99 11
bradforad 44,11 79.56 I11
furforc 43,10 80,40 11
Carlachie 43,06 832.10 11
Kleirbura 43,990 79.55 11
London 42.96 81,25 II
Ottawa 45,41 75.71 II
Toronto 43,70 79.41 11
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