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HISTORICAL SEISMICITY IN THE SOUTHERN APPALACHIAN SEISMIC ZONE

ABSTRACT

This report presents the result of an effort to compile as complete and 

accurate an historical earthquake catalog as is possible for the Southern 

Appalachian Seismic Zone (SASZ). This catalog is unique in that substantially 

all of the supporting documentation is provided as an integral part of the 

history. Consistent and methodical interpretation of intensity and location is 

maintained throughout.

New formulae developed by Sibol and others (1986) for converting epicentral 

intensity and felt area to magnitude are used. The equation relating mb to lo 

and felt area is thought to provide the best estimates yet of magnitudes for 

non-instrumental earthquakes in the SASZ. Additionally, depth of focus 

estimates are made.

Four events mb >5.0 are listed among the 166 events that comprise this 

catalog. The largest event is the Modified Mercalli intensity VIII, 1897 Giles 

County, Virginia earthquake, mb = 5.6 (this study). Recurrence curves are 

plotted for both intensity and magnitude data. These suggest that an intensity 

VII (mb X5.0) should be expected roughly every 20-40 years. The last events in 

the SASZ generating intensity VII occurred in 1916.



INTRODUCTION

This report presents the results of a new study of the historical seismicity 

of an area of the sOUTHEAStern United States known as the Southern Appalachian 

Seismic Zone (SASZ). It is intended to complement current and ongoing 

instrumental studies that began in 1977 and therefore provide an improved data 

base for seismic hazard assessment of the region.

The Southern Appalachian Seismic Network (SARSN) achieved a locational 

capability in mid-1981, and the network was substantially completed by the end 

of 1983. Johnston and others (1985) reported more than 100 new or relocated 

hypocenters obtained from the initial 2 1/2 years of operation; through 1985, 

there have been more than 230 earthquakes located (TEIC Bulletin, 1986). 

Although these data are of high quality and are accumulating rapidly, a 

significantly longer time is needed to make judgements about recurrence 

intervals and maximum possible earthquakes. Therefore, a reliance on historical 

(non-instrumental) seismicity is mandated.

Bollinger (1975) published a comprehensive seismic catalog for the entire 

southeastern United States which has been the key reference for historical 

seismicity in this area for a decade. This study focuses on the Southern 

Appalachian Seismic Zone (SASZ), which is a relatively small part of Bollinger's 

area and contains the area monitored by SARSN. Its purpose was to compile as 

complete and accurate a catalog of earthquakes as is possible from historical 

data. This was accomplished by adding significantly to the data base used by 

Bollinger from both published (e.g., journal articles, contemporary newspapers) 

and non-published (e.g., personal files) sources.

The first catalog entry is November 1776, and entries extends through 1976, 

the year preceding the first published instrumental data bulletin (SEUSSN 

Bulletin, Bollinger and others, 1978-1984). Only events that were reported as



being felt are included. Contributions of data from 176 different published 

papers and/or reports and more than 100 different newspapers were used to obtain 

a working data base in excess of 400 events for the SASZ and surrounding area 

(exclusive of Charleston, SC). It was necessary to compile a list of events for 

a wide area around the SASZ in addition to those within. This was done so that 

a felt report recorded from a location within the study area that may have been 

the result of a large, distant earthquake could be properly associated; 

delineation of felt areas for events originating within the SASZ also requires 

felt information from outside the zone. Evaluation and interpretation of the 

volumes of data for these events resulted in a catalog of 166 earthquakes that 

originated and were felt in the SASZ. (Most events identified as foreshocks or 

aftershocks are not listed separately.) Location, epicentral intensity (lo), and 

felt area are the critical interpreted parameters. Magnitudes (mb) and depth of 

focus estimates are additional derived parameters, using techniques described 

later in the report.

Table 1 is a summary listing of source information for all events of this 

compilation; felt area maps for 94 of the events can be found in Appendix A. A 

catalog documenting all relevant data for each event constitutes Appendix B. 

The Appendices are bound separately from this report.

SOUTHERN APPALACHIAN SEISMIC ZONE (SASZ)

The Southern Appalachian Seismic Zone (SASZ) has been a source of moderate 

seismic energy release for at least 200 years. The area referred to in this 

study is essentially the same as that delineated by Bollinger (1973); its 

boundaries are shown in Figure 1. The SASZ lies primarily in the Valley and 

Ridge and Blue Ridge physiographic provinces of eastern Tennessee and Western 

North Carolina and includes parts of the states of of Virginia, Vest Virginia, 

Kentucky, South Carolina, Georgia, and Alabama. The boundaries extend from the



Table 1.

Historical Earthquakes in the Southern Appalachian 
Seismic Zone: 1776 through 1976

DATE

1776
1825
1827
1829
1836
1844
1844
1848
1851
1852
1852
1852
1854
1854
1857
1859
1861
1874
1875
1876
1876
1877
1877
1877
1877
1878
1880
1882
1884
1884
1884
1884
1885
1885
1886
1888
1889
1892
1897
1897
1897
1897
1897
1898
1898
1899
1902
1902

Noy

May

May
Jun
Nov

Aug
Apr
May
Sep
Feb
Nov
Dec
Mar
Aug
Feb
Nov
Jan
Dec
Apr
May
Oct
Nov
Nov
Jan
Oct
Jan
Apr

5

11

7

28

11
29
3
18
13
22
11
22
31
22
12
23
21
26
25
9
16
23
28
15

30

TIME

P-

P-

13

01
18
08

00
21
03

10

08

15
22

01
08
15

17

11

m.

m.

:00

:55
:00
:00

:00
:00
:00

:22

:00

:30
:00

:00
:38
:00

:30

:46
Summer
Aug
Feb
Aug
Sep
Mar
Sep
Dec
May
May
Jun
Sep
Oct
Feb
Nov
Feb
May
May

25
2
13
25
17
28
2
3
31
29
3
22
5
25
13
18
29

00
12
13
02

P-
08
17
19
04
11
03
20
20
09
04
07

:45
:10
:00
:56

m.
:00
:18
:00
:00
:00
:25
:02
:10
:30
:00
:30

NLAT

35
36
36
35
36
35
35
35
35
36
36
36
37
37
37
37
36
35
36
35
37
35
36
35
36
35
35
35
35
35
35
36
37
36
37
36
35
35
37
37
37
37
37
37
37
37
37
35

.4

.2

.2

.2

.0

.4

.8

.5

.6

.7

.7

.7

.2

.1

.8

.1

.2

.5

.0

.5

.0

.2

.0

.3

.0

.1

.5

.1

.5

.2

.7

.0

.0

.1

.0

.3

.1

.0

.1

.3

.3

.3

.3

.1

.1

.1

.3

.0

WLON

83.
81.
81.
83.
83.
83.
84.
82.
82.
82.
82.
82.
83.
81.
80.
81.
81.
82.
83.
82.
81.
83.
83.
82.
83.
84.
82.
84.
82.
84.
82.
83.
81.
81.
81.
82.
84.
85.
80.
80.
80.
80.
80.
80.
80.
81.
80.
85.

0
2
2
8
9
4
0
2
6
0
0
0
8
5
4
5
2
2
9
2
1
4
9
5
9
0
2
0
2
2
5
9
1
7
1
5
6
3
6
7
7
7
0
7
6
5
7
3

LOCALITY

Richland Balsam, NC
Wilkesboro, NC
Wilkesboro, NC
Andrews, NC
Knoxville, TN
Bryson City, NC
Maryville, TN
Stone Mt. , NC
Asheville, NC
Abingdon, VA
Abingdon, VA
Abingdon, VA
Manchester, KY
Tazewell, VA
Levisburg, WV
Jef fersonville, VA
Wilkesboro, NC
Stone Mt., NC
Knoxville, TN
Stone Mt. , NC
Wytheville, VA
Franklin, NC
Knoxville, TN
Hendersonville, NC
Knoxville, TN
Murphy, NC
Stone Mt., NC
Murphy, NC
Stone Mt. , NC
Ogreeta, NC
Elk Mt., NC
Knoxville, TN
Wytheville, VA
Blowing Rock, NC
Wytheville, VA
Jonesboro, TN
Parksville, TN
Chattanooga, TN
Radford, VA
Pearisburg, VA
Pearisburg, VA
Pearisburg, VA
Salem, VA
Dublin, VA
East Radford, VA
Tazewell, VA
Pearisburg, VA
Chattanooga, TN

FELT AREA

1,

2,

(km2)

800

900

274,000

586,000

1,
3,

200
200

500

1,
47

900
,000

725,000
12
2,
36
50
92

,000
000
,000
,000
,000

115,000

lo mb

IV
III
IV

III

VI

V
VII
III
III
III
III
III
IV
VI

III

III
III
III
IV
IV
III
IV
III

II
IV
IV
IV
IV
III
III
III
V
VI
VIII
V
IV
V
VI
V
V
V
IV

3.1
2.8
3.1

2.8

3.7

3.5
5.0
2.8
2.8
2.8
2.8
2.8
3.1
4.9

2.8

2.8
2.8
2.8
3.1
3.2
2.8
3.1
2.8

2.6
3.1
3.1
3.1
2.9
2.8
2.8
2.8
3.4
4.2
5.6
3.7
3.2
3.9
4.3
4.2
4.2
3.5
3.1

14

6

13

23

13
15

11

9
12
13
13
14
16
12
21
22



DATE TIME NLAT VLON

1902
1904
1905
1909
1911
1913
1913
1913
1913
1913
1914
1915
1915
1916
1916
1916
1916
1916
1917
1917
1917
1917
1917
1917
1918
1918
1920
1921
1921
1922
1923
1924
1924
1924
1926
1927
1927
1927
1928
1928
1930
1930
1931
1935
1936
1938
1939
1939
1940
1940
1941
1941
1941
1945

Oct
Mar
Apr
Oct
Apr
Mar
Mar
Apr
May
Aug
Jan
Jan
Oct
Feb
Aug
Oct
Oct
Nov
Jan
Jan
Mar
Mar
Apr
Jun
Jan
Jun
Dec
Jul
Dec
Mar
Oct
Oct
Nov
Dec
Jul
Jun
Jul
Oct
Nov
Nov
Aug
Oct
May
Jan
Jan
Mar
May
Jun
Oct
Dec
Mar
May
Sep
Jun

18
5
29
8
22
13
28
17
2
3
24
14
29
21
26
18
22
4
2
25
5
27
19
21
17
22
24
15
15
30
18
20
13
25
8
16
20
8
3
20
30
16
5
1
1
31
5
24
19
25
4
10
8
14

22
00

10
03
05
22
17
07
17
04
09
05
22
19
22

12
10
22
03
21

16
00
08

14
22
19
08
05
04
09
13
09
13
04
03
10
21
13
08
08
10
03
11
05
06
06
11
09
03

:00
:30

:00
:00
:00
:50
:30
:00
:45
:24
:20
:45
:39
:35
:04

:15
:30
:15
:07
:00

:45
:59
:30

:20
:20
:30
:30
:30
:30
:50
:00
:58
:58
:04
:45
:28
:50
:18
: 15
:00
:10
:45
:27
:55
:50
:15
:12
:45
:25

35.
35.
37.
34.
35.
34.
36.
35.
35.
36.
35.
36.
35.
35.
35.
33.
33.
33.
36.
36.
36.
36.
37.
36.
36.
35.
35.
36.
35.
36.
35.
34.
36.
37.
35.
34.
36.
35.
35.
35.
35.
36.
33.
35.
34.
35.
33.
34.
35.
35.
35.
35.
35.
35.

3
8
3
8
3
5
0
5
5
0
6
6
6
5
9
5
5
5
1
1
0
1
0
0
0
8
8
7
9
6
3
9
6
3
9
7
0
0
9
9
8
0
5
2
9
5
7
7
0
9
9
6
0
2

85.
84.
79.
85.
82.
85.
83.
84.
84.
83.
84.
82.
82.
83.
81.
86.
86.
86.
83.
83.
83.
83.
81.
83.
83.
84.
84.
82.
84.
82.
82.
82.
82.
79.
82.
86.
83.
85.
82.
82.
84.
83.
86.
83.
84.
84.
85.
86.
85.
82.
83.
82.
85.
84.

7
0
5
0
5
0
9
4
4
9
5
2
6
0
2
7
8
8
7
5
9
5
1
9
9
3
7
3
5
5
5
7
2
9
1
0
9
3
8
8
3
9
8
7
3
0
8
6
1
8
9
6
3
9

LOCALITY

Tracy City, TN 
Maryville, TN 
Bedford, VA 
Dalton, GA 
Hendersonville, 
Calhoun, GA 
Knoxville, TN 
Madisonville, 
Madisonville, 
Knoxville, TN 
Sveetvater, TN 
Bristol, TN 
Asheville, NC 
Waynesville, 
Taylorsville, 
Irondale, AL 
Birmingham, AL 
Birmingham, AL 
Mascot, TN 
Jefferson City 
Knoxville, TN 
Jefferson City, 
Wytheville, VA 
Knoxville, TN 
Knoxville, TN 
Lenoir City, ' 
Glen Alice, TN 
Mendota, VA 
Kingston, TN 
Arcadia, TN 
Hendersonville, 
Pickens, SC 
Bristol, VA 
Roanoke, VA 
Spruce Pine, 
Scottsboro, AL 
Knoxville, TN 
Chattanoga, TN 
Hot Springs, : 
Hot Springs, : 
Lenoir City, ' 
Knoxville, TN 
Birmingham, AL 
Topton, NC 
Blue Ridge, GA 
Tapoco, NC 
Anniston, AL 
Huntsville, AL 
Ryall Springs, 
Hot Springs, 
Rockford, TN 
Asheville, NC 
Chattanooga, 
Cleveland, TN

FELT AREA lo mb

[

i, NC

TN
TN

f

1C
NC

i

j

', TN

', TN
L

'N

I

>., NC

1C
j

I
1C
1C
:N

j

L

j

TN
1C

:N

(km2)

2,500

900
3,900

4,000
6,500

5,900

700
458,000
7,100
358,000

2,300
5,800
2,600

2,700

87,000

3,000

2,000
187,000
4,700
4,000

33,000
15,000
4,800
14,500
2,000
6,400
3,200
17,000

1,100
8,100

V
IV
III
III
IV
III
VI
V
III
III
IV
IV
V
VII
V
VII
III
V
IV
III
III
V
III
IV
IV
IV
V
VI
V
IV
IV
VI
IV
V
VI
V
V
V
VII
IV
V
V
V
VI
III
V
V
IV
V
V
IV
IV
V
V

3.5
3.2
2.8
2.9
3.3
2.8

3.6
2.8
2.8
3.4
3.1
3.2
5.1
3.6
5.1
2.8
3.5
3.1
2.8
2.8
3.5
2.8
3.1
3.2
3.4
3.4
4.0
3.4
3.1
3.1
4.4
3.1
3.5
4.0
3.4
3.5
3.4
4.9
3.3
3.5
3.5
3.9
4.0
3.2
3.7
3.4
3.4
3.4
3.8
3.1
3.1
3.3
3.6

11
14

20
16

11

17

7
15
11
14

14
17
9

9

14

9

9
12
16
10

16
9
27
13
9
17
10
14

8
12



DATE TIME NLAT WLON

1946
1947
1947
1948
1949
1950
1952
1952
1953
1953
1954
1954
1954
1954
1955
1955
1955
1955
1956
1957
1957
1957
1957
1957
1957
1957
1958
1959
1959
1959
1959
1959
1960
1960
1960
1963
1963
1964
1964
1964
1964
1966
1968
1969
1969
1969
1969
1970
1970
1971
1971
1973
1973

Apr
Jun
Dec
Feb
Sep
Jun
Feb
Jun
Nov
Dec
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Sep
Sep
Jan
Apr
May
Jun
Jul
Nov
Nov
May
Apr
Jun
Jul
Aug
Aug
Jan
Feb
Apr
Jan
Oct
Jan
Feb
Jul
Oct
Aug
Mar
Jul
Jul
Nov
Dec
Aug
Sep
Jul
Oct
Oct
Nov

7
6
28
10
17
19
6
11
10
5
1
2
14
23
6
12
25
28
7
25
23
13
23
2
7
24
16
23
13
7
12
21
3
9
15
17
28
20
18
28
13
24
8
13
24
20
13
11
10
13
9
30
30

06:
12:
00:
00:
09:
04:
16:
20:
14:
13:
01:
02:
p.m
01:
20:
17:
19:
07:
13:
18:
09:
14:
06:
09:

20:
22:
20:
01:
23:
18:
17:
07:
14:
10:
11:
22:
13:
10:
19:
16:
06:
05:
21:
18:
01:
10:
06:
01:
03:
16:
22.
07:

00
55
05
04
30
19
12
20
53
45
30
25
.
00
30
25
32
02
36
15
24
25
34
33

06
30
59
00
17
06
20
30
00
10
40
39
38
31
45
30
00
38
51
10
00
20
14
41
03
44
59
49

35
36
35
36
36
35
33
36
36
36
37
36
36
35
36
35
35
36
36
36
33
35
35
35
36
35
35
37
35
37
34
37
35
35
35
37
36
35
34
36
36
35
37
36
36
37
35
38
36
36
35
35
35

.2

.0

.0

.4

.8

.5

.5

.3

.0

.0

.2

.6

.0

.3

.6

.8

.9

.6

.2

.6

.5

.8

.9

.6

.0

.8

.6

.3

.4

.3

.8

.3

.9

.4

.8

.3

.6

.9

.5

.0

.0

.8

.3

.0

.0

.4

.2

.4

.1

.0

.7

.8

.8

84.
83.
85.
84.
83.
84.
86.
82.
83.
83.
83.
83.
83.
84.
82.
84.
83.
81.
83.
83.
86.
82.
84.
82.
84.
83.
82.
80.
84.
80.
86.
80.
82.
82.
84.
80.
81.
82.
85.
84.
83.
84.
80.
83.
83.
80.
83.
81.
81.
84.
83.
84.
84.

9
9
1
0
0
0
8
3
9
9
2
7
9
5
2
0
9
3
8
7
8
0
1
6
0
1
6
6
3
7
6
7
1
4
0
1
0
3
5
0
9
0
8
9
9
9
1
8
7
3
5
0
0

LOCALITY

Cleveland, TN 
Knoxville, TN 
Ryall Springs, TN 
Wells Springs, TN 
Pennington Gap, VA 
Tapoco, NC 
Birmingham, AL 
Johnson City, TN 
Knoxville, TN 
Knoxville, TN 
Hazard, KY 
Middlesboro, KY 
Knoxville, TN 
Etowah, TN 
Bristol, TN 
Maryville, TN 
Rockford, TN 
Piney Creek, NC 
Maynardville, TN 
Middlesboro, KY 
Birmingham, AL 
Sevier, NC 
Concord, TN 
Asheville, NC 
Powell, TN 
Hartford, TN 
Asheville, NC 
Eggleston, VA 
Tellico Plains, TN 
Pearisburg, VA 
Meridianville, AL 
Pearisburg, VA 
Spruce Pine, NC 
Edneyville, NC 
Alcoa, TN 
Salem, VA 
Ennice, NC 
Pensacola, NC 
Menlo, GA 
Inskip, TN 
Knoxville, TN 
Alcoa, TN 
Narrows, VA 
Knoxville, TN 
Knoxville, TN 
Elgood, WV 
Glenville, NC 
St. Albans, WV 
Blowing Rock, NC 
Oak Ridge, TN 
Gatlinburg, TN 
Alcoa, TN 
Alcoa, TN

FELT AREA 
(km2)

3,000
1,700
1,700
9,700

700
660
400
34,000

500

300
1,800
3,500
30,000

53,000
20,500
1,500
22,000

12,000

4,400
3,200

10,000
600
1,500
260
3,900
2,600
5,900
600
2,100

800
10,000
55,000

322,000
11,000
3,000
14,000
5,800
8,500
6,300
98,000

lo mb

IV
IV
IV
VI
IV
V
IV
V
IV
IV
IV
VI
IV
IV
IV
IV
V
VI
VI
IV
VI
VI
V
VI
III
VI
IV
VI
IV
IV
VI
IV
IV
V
V
V
V
IV
V
III
III
IV
V
VI
III
VI
V
IV
V
IV
V
V
VI

3.1
3.1
3.2
3.6
3.1
3.6
3.1
3.5
3.0
3.0
2.9
4.2
3.1
2.9
3.1
2.9
3.3
3.7
4.1
3.1
4.3
4.1
3.3
4.1
2.8
3.9
3.1
3.7
3.2
3.1
3.9
3.0
3.1
3.1
3.5
3.4
3.6
3.0
3.4
2.8
2.8
3.0
3.7
4.3
2.8
4.8
3.7
3.2
3.7
3.4
3.6
3.6
4.4

15
6
13
12

12
12
11
11

11

10
9
6
10

12
9
8
10

8

7
15

8
11
13
6
10
9
11
11
9

12
12
12

20
12
15
13
17
12
11
14



DATE TIME NLAT VLON LOCALITY FELT AREA lo mb h                        (km2) ~ ~~~

1974 May 30 21:29 37.3 80.6 Pembroke, VA 21,000 V 3.8 14
1975 Mar 7 12:45 37.3 80.7 Pearisburg, VA 1,300 III 2.9 21
1975 May 2 16:23 36.0 84.6 Oakdale, TN III 2.8
1975 May 14 23:03 36.0 84.3 Oak Ridge, TN III 2.8
1975 Aug 29 04:23 33.7 86.7 Palmerdale, AL 57,000 VI 4.3 12
1975 Nov 11 08:11 37.3 80.7 Ripplemead, VA 1,100 V 3.3 8
1975 Nov 25 15:18 34.9 83.0 Salem, SC 6,100 IV 3.4 17
1976 Jan 19 06:31 36.9 83.9 Barbourville, KY VI 4.0
1976 Feb 4 19:54 35.0 84.7 Conasanga, TN 6,000 VI 3.8 7
1976 Jun 19 05:54 37.4 81.6 Wilcoe, WV 1,000 V 3.2 8
1976 Sep 13 18:55 36.5 80.6 Toast, NC 18,000 VI 4.0 9

7



north near Roanoke in southwestern Virginia southwest to central Alabama, where 

the Coastal Plain sediments begin to overlap. Northwest to southeast, the SASZ 

is bounded by the Cumberland escarpment which marks the approximate westward 

extent of the folded Appalachians and the Brevard zone which separates the Blue 

Ridge from the Piedmont.

Long, narrow ridges, generally striking NE-SW, characterize the Valley and 

Ridge province which is underlain by Cambrian to Pennsylvanian-aged sedimentary 

rocks that have been folded and faulted. The Blue Ridge is an allochthonous 

mass of rugged peaks dominantly composed of metamorphic and igneous rocks which 

range in age from Precambrian to Cambrian and which overthrust Paleozoic and 

Precambrian sedimentary strata. Thin thrust sheets of large dimensions typify 

the structure of the southern Appalachians [e.g., Cook and others (1983)].

CATALOG DESCRIPTION

A base data file was established through the synthesis of the data from 

primary references, original sources of data were tracked, and archival 

newspaper files searched. The original primary reference list included some 

additional references from the area surrounding the SASZ, e.g., the rest of the 

Southeast, the New Madrid seismic zone, Illinois, Indiana, Ohio, etc. Data from 

over 400 events were compiled and evaluated to produce the present catalog of 

166 events.

The complete documentation for each of the SASZ events as contained in 

Appendix B, Data Documentation, was used for the evaluation and interpretation 

of the intensity data, the preparation of felt area maps (which were plotted 

when two or more localities "felt" an event), and determination of epicenters. 

Computational parameters, e.g., magnitude and depth of focus, depend on the 

interpreted data and were obtained subsequent to completion of Appendix B.

The following sections contain: (1) a discussion of the primary references
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for the SASZ, (2) a description of the catalog format, and (3) a discussion of 

intensity and location determination.

Primary References

The following 10 references comprise the primary reference list for the Southern

Appalachian Seismic Zone: the number in brackets indicates the reference number

in the catalog bibliography of Appendix B.

TVA [380] The TVA catalog referenced is an unpublished compilation of 

data on earthquakes east of 87° west longitude and south of 39 

north latitude; A significant part of the data presented in 

this study is data collected for that catalog which includes 

Berlen C. Moneymaker's personal files. It covers the complete 

area and period of present study; Modified Mercalli intensities 

are used.

USGS [390] This is a general reference that includes any of a number of 

earthquake compilations published by the U.S. Coast and 

Geodetic Survey, NOAA, or the U.S. Geological Survey 

(seismological investigation was assigned by law to the U.S. 

C&GS in 1925). It includes several editions of the 

publication, Earthquake History of the United States - these 

publications list only events with intensities greater than, or 

equal to V; although the C&GS adopted the Wood-Neumann measure 

of earthquake intensity in 1931, intensities were reported 

according to the Rossi-Forel Scale through 1947. Several 

versions of EQHUS are included, because with time, additions, 

deletions, changes, and corrections altered the data from one 

volume to the next. Also included under this reference are the 

publications United States Earthquakes published annually



McClain [260]

beginning in 1928, (from 1928 to 1930 Rossi-Forel intensities 

are reported), Earthquakes in the United States (published 

quarterly beginning in 1975), and Preliminary Determination of 

Epicenters (PDE's).

McClain compiled a seismic history of the southeast ostensibly 

for use in hazard analysis. This catalog contains events east 

of 95° west longitude and south of 37° north latitude; Events 

are listed from 1699 to 1969; Modified Mercalli intensities are 

used. Principal source: United States Earthquakes.

Bollinger [33] "A Catalog of Earthquakes for the Southeastern United States 

from 1754 through 1974". This compilation represents a 

synthesis of 64 papers and abstracts and has been the key 

reference for historical earthquakes in the region since 

publication. It covers the area from 30 to 40 north 

latitude, 72° to 88° west longitude; Modified Mercalli 

intensities are used. Bollinger contributed much to this study 

through numerous individual articles and he graciously provided 

personal files which included the source data for Bollinger 

[35] and Hopper [210].

Moneymaker [231] Published a series of articles on Tennessee earthquakes in 

Tennessee Academy of Science Bulletins covering the period 1699 

to 1970; Modified Mercalli intensities; Sources include 

clippings, letters, questionnaire data, reports from observers, 

and field investigation of individual earthquakes. 

Moneymaker's personal files were made available to the authors 

and constitute a significant contribution to this study.

Woollard [410] Compiled a catalog of earthquakes for the entire United States 

prior to 1925 based principally on the unpublished data

/O



Varma [400] & 

Docekal [100]

collected by Harry Fielding Reid; Rossi-Forel intensities are 

interpreted. Reid's data are available on microfilm and were 

reviewed for this study; however, Woollard's summary was used 

as primary reference for this study.

MacCarthy [290] This is an annotated list of earthquakes that were felt in 

North Carolina from 1774 to 1956; Rossi-Forel intensities are 

used except where specified.

MacCarthy [310] A descriptive list of Virginia earthquakes through 1960; 

Vood-Neumann intensities are assigned. MacCarthy's primary 

sources were the Earthquake History of the United States and 

United States Earthquakes which were augmented and amplified 

from contemporary news accounts, various memoirs, and diaries. 

These are both seismicity compilations that are part of doctor­ 

al theses; Varma concentrated on the eastern half of the 

U.S. exclusive of New England, while Docekal emphasized the 

mid-continent area. These references were used originally with 

vork by Ross Heinrich and others to establish epicenters 

outside of the study area. Since their areas of interest 

overlapped the study area, they were retained as primary 

references.

Catalog Format

Appendix B contains the data for 164 of the earthquakes documented in this 

study (Two events, both intensity III, one at Abingdon, VA on Sep. 18 in 1852 

and a second on Oct. 22, 1916, an aftershock of the Oct. 18 Irondale 

earthquake, are omitted from Appendix B; source data are, however, listed in 

Table 1.). This catalog is unique in that most of the basic source data are 

presented along with interpreted epicenter and intensity information.



Therefore, the source parameters assigned for any event may be checked against 

the substantiating historical data.

The form of the catalog is a pseudo-outline with the first entry designated 

TEIC which contains the final source data assigned by the authors for each 

event. This entry contains: YEAR, MONTH, DAY (GCT), ORIGIN TIME (GCT), 

LATITUDE and LONGITUDE (nearest .1°), LOCALITY, FELT AREA (km2 ), and EPICENTRAL 

INTENSITY (lo consistent with the Modified Mercalli Scale). Following the TEIC 

entry, each of the 10 primary references if it contains data for the event is 

listed with its data and cited references. Information for cited references not 

shown previously (unless the cited reference is also a primary reference in 

which case the data is listed with the primary reference) is listed with its 

cited references, and so on, until all basic data are listed. Presentation of 

redundant data (i.e., cited in more than one source) is avoided.

In general, explicit source data (latitude/longitude and intensity along with 

felt area) are listed with the reference entry and then complete data follows. 

If a location is given in terms other than degrees and tenths of degrees, it is 

converted to this form; if the felt area is listed as square miles, the entry is 

converted to the equivalent in square kilometers. Rossi-Forel intensities are 

indicated, otherwise Modified Mercalli intensity is to be assumed. Date/times 

are listed as presented in reference; these can be local times, 12- or 24-hour 

clock or GCT. These have been preserved in the documentation because of past 

duplications of events, e.g., an event is listed with local date/time in one 

compilation and is listed on the next day (GCT) in another.

INTERPRETED DATA 

Intensity

Intensities are assigned to individual points based on the Modified Mercalli

IZ



Intensity Scale as modified by Wood-Neumann (1931). Following standard practice 

(USGS, 1976), epicentral intensity is assigned the highest level at which any 

one of its attributes is clearly developed or where several attributes of a 

given level are reported. It is relatively simple in most cases to assign an 

intensity rating objectively to a particular report; however, establishing that 

a particular attribute is "well developed" is frequently a challenge, especially 

when rating older historical earthquakes where there are unfavorable 

demographics. Very few intensity ratings are made exclusively on the basis of 

the effects on people, e.g., "felt by many", "frightened many", with the 

exception of the "awakened many" attribute for intensity V, and intensity III 

where the event is simply registered as "felt" or "slight." Usually, in this 

study, the effects on inanimate objects control the assignment of intensity. A 

general observation is that for this study and throughout the historical record 

in the eastern United States the specification of "damage" provides the 

distinction between intensities V and VI, while the extent of damage to chimneys 

is the principal determinant of higher intensity, e.g., from VI to VII when 

chimney tops are "knocked off," "thrown down" or broken off at the roofline. 

Severe and widespread chimney damage, including twisting fall of whole chimneys, 

rates an VIII.

A review of the data for the 166 events in this study reveals the following 

are frequently reported and can be considered characteristic of each indicated 

intensity:

III described as "slight" or simply as "felt";

IV windows, doors, dishes shaken, rattled 
houses shaken, jarred;

V furniture shaken, light furniture moved
loose objects disturbed, shifted fall of some objects 
from cupboards, mostly at night; many awakened;

VI "slight damage"
bricks displaced from chimneys 
plaster cracked, damaged



windows broken
heavy furniture moved, furniture overturned
groceries thrown from store shelves;

VII tops of chimneys shaken off
chimneys "thrown down", "fell" 
moving cars affected

For each event, a description of the effects that helped determine lo are 

listed in the documentation catalog. Additionally, each felt point is plotted 

(two or more points) and a felt area is interpreted. For most events a simple 

contour is drawn around the plotted felt points few "not felt" reports are 

available except for more recent earthquakes.

A number of 19th Century North Carolina earthquakes (6 dates) are listed 

without an interpreted lo; one is thought to have originated near Andrews in 

1829, another near Bryson City in 1844, and the rest, part of the series of 

earthquakes reported from Stone Mountain (referred to by most as the McDowell 

County, NC earthquakes). These events, all apparently local in nature, produced 

reported effects that on the occasion of a demonstrably large event might 

justify assignment of MMI IX-X. In particular, these events are characterized 

by reports of chasms and large splits in rocks. Ferguson and Stewart (1975) 

describe recent (approximately 1974) visits to Stone Mountain where they saw 

"huge relatively recent-looking splits in the mountains there that could have 

been due to this swarm" (referring to series in 1874) are present.

Event Location

All events in this catalog are located on the basis of macroseismic effects 

and/or foreshock/aftershock reports. If foreshocks and/or aftershocks are 

indicated for an event, they are usually felt over a significantly smaller area 

than the main shock and thus provide an important locational constraint. If a 

foreshock/aftershock is reported from only a single location, that location is 

generally selected as the epicenter; if it was felt at several locations, the

14



area over vhich it is reported is analyzed vith respect to intensity to estimate 

the best location. In the absence of foreshock/aftershock reports, maximum 

intensity is used. If one location clearly exhibits the greatest intensity 

effects, it is designated as the epicenter; frequently several locations vill 

report similar effects; that being the case, a locality near the center of the 

area including those locations is selected. Lastly, if an epicenter cannot be 

obtained from any of the above, then the effects of the earthquake must be, 

roughly, uniform over a large area: A locality near the center of the felt area 

becomes the epicenter. Figure 1 is a map shoving the historical epicenters for 

this study.

Although all of the events in this catalog vere located from historical data 

as indicated above, there are some events for vhich instrumentally determined 

epicenters exist. Devey and Gordon (1983) and Gordon (1985) located events 

using a joint hypocenter determination method designed to overcome sparse data. 

A number of these pre-1976 relocated events are in the SASZ and thus included in 

this catalog. For catalog consistency, source parameters based on historical 

data are estimated even though an instrumental location and magnitude are 

available. Hovever, the instrumental data are listed in the Appendix B catalog.

COMPUTATIONAL PARAMETERS 

Magnitudes

Magnitudes (mb) are estimated for events in the catalog using either of tw,o 

equations developed recently by Sibol and others (1986). The preferred equation 

determines mb from the relation betveen epicentral intensity (lo) and felt area.

mb = 2.16 + 0.0219 lo2 + 0.0596 Log2 (FA) (1) 

vhere FA is the felt area in square kilometers. This equation is the first
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published that adequately accounts for differences in focal depth. Generally, 

for a given magnitude earthquake, a decrease in focal depth results in an 

increase in lo and a corresponding decrease in FA; an increase in depth for the 

same event causes lo to decrease and the felt area to increase. Formula (1) 

incorporates the inverse relationship between the two parameters. Obviously, 

the better the FA is delineated, the more accurate the magnitude estimate.

A second formula from Sibol and others (1986) is employed when lo but not 

felt area is available;

mb = 2.37 + 0.0466 lo2 (2)

Equation (2) permits computation of mb from lo alone and is used when 

information needed to interpret a felt area is deficient. The accuracy of 

calculating magnitude using only lo is very limited and is acceptable only when 

it is the only option. The difficulty can be illustrated clearly: All events 

of a given lo compute to the same mb, but an earthquake as small as 3.8 can 

produce intensity VII effects over a local area if it is shallow, and one as 

large as mb = 5.5 may produce intensity VI effects only if its depth of focus is 

20 km or greater. This is an extreme example but it serves to illustrate the 

point.

The largest event listed in the catalog is the May 31, 1897 Giles County, 

Virginia earthquake, MMI VIII. Bollinger and others (1979) estimated a 

magnitude of 5.8 (mb) from a method that evaluates the rate of intensity 

fall-off; using equation (1), an mb = 5.6 is calculated. There are three other 

events with computed mb >5.0, these are:

DATE LOCATION lo FA (km2 ) mb

April 29, 1852 Abingdon, VA VII 274,000 5.0
May 31, 1897 Pearisburg, VA VIII 725,000 5.6
February 21, 1916 Waynesville, NC VII 458,000 5.1
October 18, 1916 Irondale, AL VII 358,000 5.1

17



Primarily because of a relatively low epicentral intensity (VI), the 1861 

Wilkesboro, NC earthquake, which was felt over nearly 600,000 square kilometers, 

is listed as having mb = 4.9. Given the uncertainties, this event may also have 

exceeded magnitude 5.

Magnitudes (mb) computed from equation (1) or equation (2) for each event are 

found in Table 1.

Depth of Focus

Depth is a parameter not normally found in an historical data set; however, 

in this study, depths are estimated for all earthquakes for which felt areas are 

available. These also are the events considered to have the more reliable mb 

estimates. The calculated mb and a relationship between epicentral intensity, 

magnitude, and depth developed by Shebalin (1961) [Barosh (1969)] was then used 

to complete depth. The equation is:

lo = 1.58 M - 3.5 log h + 3.0 (3)

where M is Richter or local magnitude, assumed to be equivalent to mb in the 

range 2.5 > mb < 6.0. The original magnitude term was 1.5M; the new term 

represents an empirical adjustment to make the equation consistent with SASZ 

events for which independent depth data were available.

In order to employ equation (3) successfully, lo and mb must be 

well-determined. Equation (1) above gives a reliable estimation of mb; however, 

by balancing lo and FA it is also indirectly incorporating depth. One 

indication that the method yields reasonable depth estimates is shown in Figure 

2. This figure presents two depth histograms. The top histogram is from 

Johnston and others (1985) showing the depth distribution for 58 SARSN 

earthquakes with reliable depth determinations. The bottom histogram is from 

this study using the depths calculated with the procedure outlined above. Given

18
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  A) Depth histogram for 58 SARSN earthquakes with reliable
focal depth determination (after Johnston and others, 1985)

30 B) Depth histogram for Southern Appalachian Seismic Zone 
earthquakes; depths estimated from lo and felt area
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the type of data and the uncertainties, a remarkable correlation exists between 

the two depth distribution graphs. The following table shows the depth 

distribution by percentages for the ranges of focal depth indicated:

DEPTH <5 6-9 10-13 >14

Instrumental 3% 24% 43% 29% 
Historical 0% 22% 44% 33%

It seems unlikely that this strong correlation is fortuitous; rather it 

suggests that equations (1) and (3) are valid for the SASZ.

Depths of individual events, where calculated, are listed in Table 1.

SPATIAL CHARACTERISTICS

Earthquake epicenters are generally distributed (see Figure 1) throughout the 

Valley and Ridge and Blue Ridge physiographic provinces which substantially 

comprise the SASZ. However, that is not to say the pattern is totally diffuse; 

on the contrary, of the 166 events cataloged in this study, 107 originate in the 

Valley and Ridge while less than half that number are located in the Blue Ridge. 

[A comparison between events (MX3.0) instrumentally-located in the SASZ during 

the period 1977-1986 (Figure 3), shows more than a three-to-one rate of 

occurrence favoring the Valley and Ridge.] Within the Valley and Ridge, 32% of 

all events had epicenters within a 25 km and radius of Knoxville, TN and another 

15% within a 25-km radius of Pearisburg (Giles County) VA. Together those two 

small areas contain almost half the events reported felt in the SASZ for 200 

years. The seismicity in the Blue Ridge appears somewhat more diffuse; still, a 

25-km radius circle drawn to include Asheville and Hendersonville, NC contains 

30% of all Blue Ridge events.

There are also several relatively large areas where no historical epicenters 

are indicated almost all of the Georgia Blue Ridge and a circular-shaped area

20



(approximately 60 km radius) of northeastern Tennessee Valley and Ridge.

Instrumentally-recorded and located earthquakes with magnitudes equal to or 

greater than 3.0 are shown in Figure 3. These epicenters are taken from TEIC 

(Nava, 1986) and SEUSSN (Bollinger and others, 1978-1984) bulletins for the 

period July 1977 to March 1986, and from Dewey and Gordon (1983) for pre-1977 

events. There is very good correlation between the geographic distribution of 

the historical and the instrumental events.

TEMPORAL ASPECTS 

Frequency of Earthquakes

On average, the number of felt earthquakes reported in the SASZ has increased 

continually each decade since 1800. Figure 4 is a plot showing the number of 

earthquakes for each decade beginning with 1776-1785. Bollinger (1973) plots a 

similar graph for the entire southeastern United States; one of his observations 

is that the data are suggestive of a possible 30- to 40-year cycle; such a cycle 

also is apparent in Figure 4. A significant increase in activity occurs in the 

SASZ in the 10 years just prior to the 1886 Charleston, SC earthquake (MMI=X), 

followed by a marked decrease. An intermediate peak in the 1896-1905 period 

reflects increased activity associated with the earthquake (MMI=VIII) of May 31, 

1897 in Giles County, VA. Two of the 5 events originating in SASZ with Io>VII 

occurred in the same year, the Feb. 21, 1916 Waynesville, NC and the Oct. 18, 

1916 Irondale, AL earthquakes; a corresponding peak in the number of events for 

that decade is indicated. [Note: the MMIo=VII Union County, SC earthquake was 

located just outside the SASZ on January 1, 1913 making three events with 

intensity VII in a little less than a 4-year period.] The last period of 

increased activity on Figure 4 is 1956-1965.
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Frequency of Occurrence Versus Intensity

Figure 5 presents the cumulative number of earthquakes per year in the SASZ 

plotted versus lo. For the study area, the reporting of Io=VIII earthquakes is 

considered to be complete over the entire catalog period (1776-1976) while Io=VI 

and Io=VII are estimated to be completely reported only during the last 100 

years. This corresponds approximately to the time in which demographics were 

such that most of the SASZ was populated at a level of at least 18 persons per 

square mile. McClain (1970) considered this figure the saturation level of 

population with respect to earthquake detection. Indications are that Io=IV and 

Io=V events are underreported even in the most recent decades. The points 

plotted for these intensities derive from data reported in the most recent 

25-year period. The circle plotted on the Figure 5 for Io=V events represents 

the actual number of events per year reported at that intensity while the 

triangle is a projected number based on the number of Io=V events cataloged 

during the 8-hour night time period. The following is a comparison (for the 

entire catalog) between the number of events reported during three 8-hour 

periods:

PERIOD (GCT) lo <IV V >VI

12:00-19:00 (Daytime) 22 10 9
20:00-03:00 (Evening) 23 13 10
04:00-11:00 (Night) 23 21 11

Although the total number of events is small, a diurnal effect is clear: 

more than twice as many events Io=V are reported at night as during the day. 

This differential is not evident for either the larger intensities or the 

smaller intensities. There are at least two contributing factors: (1) elevated 

noise levels from cultural activities during the day mask some of the effects 

and (2) the classification of an intensity V event is often made on the basis of 

the characteristic "people awakened" criterion, which would rarely be applicable 

during daylight hours. Almost all intensity V events in this catalog which
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occurred at night awakened many people; nine of the events were classified as 

such primarily on that basis. The apparent absence of a diurnal variation for 

Io=IV events is curious; however, if the main contributor to this effect is 

classification it would simply shift the effect to intensity IV.

Bollinger (1973) considered the reporting of intensity V events to be 

complete only for the latest 20-year period in his study. The data for this 

study indicate that period of time is either too short and/or intensity V and VI 

events are still not well discriminated. A linear least-squares fit to the data 

(Io=V, VI, VII, VIII) yields

log (Nc/year) = 3.86 - .76 lo (4)

where Nc is the cumulative number of events greater than or equal to lo. For 

comparison, the relationship in Bollinger (1973) for the entire Southeast is

log (N) = 3.1 - .59 lo (5)

where N is the number of events per year at a given lo rather than the 

cumulative number. Using the b-value of .76, one would expect about 7 events of 

lo XEV within the SASZ per year; in fact, over the last years, an average of 

only 2 to 3 events per year are reported felt. However, the listing of 

instrumentally recorded earthquakes since 1977 in the SEUSSN Bulletins 

(Bollinger and others, 1978-1984) shows an average of about 7 events per year in 

the SASZ (with magnitude >3.0). A magnitude 3.0 event at normal depth in the 

SASZ should produce an intensity IV (Barosh, 1969; Sibol and others, 1986) and 

yet, less than half on the average are reported felt at all.

Again, several factors may contribute to the underreporting of Io=IV 

earthquakes. If cultural activity during the day masks the effects and limits 

the reporting of Io=V events, a corresponding effect on Io=IV events can be 

reasonably expected possibly to an even greater extent. At night, a reverse of
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the diurnal effect mentioned for Io=V operates: for Io=IV, if people aren't 

awakened, there are few available to report having felt the event. Less than 

vigorous pursuit of felt information for events with magnitude <3.5 is probably 

an additional contributing factor to the underreporting of MMI IV earthquakes.

Frequency of Occurrence Versus Magnitude

Magnitude data are plotted (Figure 6) to obtain a recurrence curve in a 

manner similar to that used for intensity data. Qualitative estimates determine 

the periods for which a given magnitude interval was considered complete. For 

events of mb 5.5 or greater, the entire catalog (200 years) was considered 

complete, for events 3.5 > mb < 5.4, 100 years, and for magnitudes, mb = 3.0 to 

3.4, the most recent 25 years. (This does not exactly correspond, one-to-one, 

to the estimated intensity completeness intervals because variations in depth 

will cause a distribution of magnitudes that correspond to a given intensity.) 

The equation which resulted from the regression analysis is:

Log (Nc/year) = 3.19 - 0.98 mb (6)

where Nc is the cumulative number of events/year equal to or greater than mb.

In order to extend the data magnitude range and possibly improve the 

reliability of the b-value estimate, instrumental data from Johnston and others 

(1985) in the magnitude range 2.0 > MD < 2.9 were added to the historical data 

set (indicated by triangles in Figure 6) and a second linear regression with 

these data included produces virtually identical results, e.g., same b-value of 

0.98. This lends support to the applicability of equations (1) and (2) from 

Sibol and others (1986) to historical seismicity in the southern Appalachian 

region.
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COMPARISON TO BOLLINGER (1975)

The catalog of southeastern United States earthquakes published by Bollinger 

(1975) has been the principal reference for historical earthquakes in the region^ 

for a decade. This section contains a detailed comparison, event by event, 

between Bollinger's catalog and this study. Table 2 presents the event data: 

the interpretation for this study is listed first and directly beneath it, the 

data from Bollinger (1975).

Number of Events

Bollinger (1975) covers a much larger area than does this study; therefore, 

had to be screened for only those events with locations within the SASZ. A 

clustering of events near Anderson-Greenville, South Carolina and another group 

in the Lynchburg, Virginia area were borderline to the SASZ but judged to be 

outside the zone and thus excluded.

Ten events listed in this study do not appear in Bollinger (1975); all are 

Io=III or IV except one, an event assigned an intensity V on December 2, 1892 at 

Chattanooga, Tennessee. On the other hand, Bollinger (1975) lists 6 "events" 

that have been deleted from this catalog. One listing, an apparent series of 

small events in November 1965 reported to Bollinger in a personal communication 

by L.T. Long of Georgia Institute of Technology, centered at Canton, GA (near 

Cartersville Dam area) was omitted for lack of documentation. The other 

excluded events and reason for exclusion are listed below.

Date Location Comments

1861 Rutledge, TN Described as "great earthquake" assumed
to be a felt location for Aug. 31, 1861 
Wilkesboro, NC event

1886 Sep 3 Wytheville, VA Maximum intensity effects were @ Dale
Enterprise, VA - out of SASZ

1964 Nov 25 SW Virginia Rockburst
1965 Apr 26 SW Virginia Rockburst 
1967 Dec 16 SW Virginia Rockburst



Table 2.

A comparison between historical earthquakes source data, 
this study and Bollinger (1975)

DATE

1776 Nov 5
Nov 5-6

1825
[Not Listed]

1827 May 11
May 11

1829

1836 May 7
[Not Listed]

1844 Jun
Jun

1844 Nov 28
Nov 28

1848
[Not Listed]

1851 Aug 11
Aug 10

1852 Apr 29
Apr 29

1852 May 3
May 3

1852 Sep 18
Sep 18

1854 Feb 13
[Not Listed]

1854 Nov 22
Nov 22

1857 Dec 11
Dec 10

1859 Mar 22
Mar 22

1861 Aug 31
Aug 31

1874 Feb 22
Feb 10-Apr 17

1875 Nov 12
Nov 12

1876 Jan 23
[Not listed]

1876 Dec 21
Dec 21

1877 Apr 26
Apr 26

1877 May 25
May 25

35.4
35.3
36.2

36.2
36.2
35.2
35
36.0

35.4
35.4
35.8
36.0
35.5

35.6
35.6
36.7
36.6
36.7
36.7
36.7
36.7
37.2

37.1
37.1
37.8
37.8
37.1
37.2
36.2

35.5
35.7
36.0
36.0
35.5

37.0
36.9
35.2
35.2
36.0
36.0

NLAT WLON LOCALITY

83.0 Richland Balsam, NC
83.2 Jackson Co., NC
81.2 Wilkesboro, NC

81.2 Wilkesboro, NC
81.2 Wilkesboro, NC
83.8 Andrews, NC
84 Cherokee Co., NC
83.9 Knoxville, TN

83.4 Bryson City, NC
83.4 Macon Co., NC
84.0 Maryville, TN
84.0 Knoxville, TN
82.2 Stone Mt., NC

82.6 Asheville, NC
82.6 Asheville, NC
82.0 Abingdon, VA
81.6 VA-NCJTN
82.0 Abingdon, VA
82.0 Abingdon (?), VA
82.0 Abingdon, VA
82.0 Abingdon (?), VA
83.8 Manchester, KY

81.5 Tazewell, VA 
81.5 Tazewell, VA 
80.4 Lewisburg, WV 
80.4 Lewisburg, WV 
81.5 Jeffersonville, VA 
81.5 Tazewell Co., VA 
81.2 Wilkesboro, NC 

	VA (NC event?) 
82.2 Stone Mt., NC 
82.2 McDowell Co., NC
83.9 Knoxville, TN
84.0 Knoxville, TN
82.2 Stone Mt., NC

81.1 Wytheville, VA
81.1 Wytheville, VA
83.4 Franklin, NC
83.4 Franklin, NC
83.9 Knoxville, TN
84.0 Knoxville, TN

FELT AREA lo 
(km2)

IV
IV-V
III

1,800

2,900

274,000
420,000

586,000
780,000

IV

III

VI 
VI

VII
VI

III

III 

III

III 
III 
III

IV

VI 
VI

V-VII
III

III-IV

III 

III
III-IV

III
III-IV
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DATE NLAT WLON

1877 Oct 9 35.3 82.5
Oct 8 35.0 82.7

1877 Nov 16 36.0 83.9
Nov 16 35.5 84.0

1878 Nov 23 35.1 84.0
Nov 23 35.0 84.0

1880 Jan 28 35.5 82.2
Jan 28, 29, 35.7 82.1
Feb 10

1882 Oct 15 35.1 84.0
Oct 15 35.1 84.0

1884 Jan 35.5 82.2
Jan 35.6 82.0

1884 Apr 30 35.2 84.2
Apr 30 35.1 84.0

1884 Summer 35.7 82.5
Summer 35.7 82.5

1884 Aug 25 36.0 83.9
Aug 24 36.0 84.0

1885 Feb 2 37.0 81.1
Feb 2 36.9 81.1

1885 Aug 13 36.1 81.7
Aug 6 36.2 81.6

1886 Sep 25 37.0 81
Sep 24 36.9 81

1888 Mar 17 36.3 82
Mar 17 36.4 82

1889 Sep 28 35.1
Sep 28 35.2

1892 Dec 2 35.0
[Not Listed]

1897 May 3 37.1 80,
May 3 37.1 80,

1897 May 31 37.3 80,
May 31 37.3 80,

1897 Jun 29 37.3 80,
Jun 28 37.3 79,

1897 Sep 3 37.3 80,
Sep 3 & 4 37.3 80,

1897 Oct 22 37.3 80.0
Oct 21 36.9 81.1

1898 Feb 5 37.1 80.7
Feb 5 37.0 81.0

1898 Nov 25 37.1 80.6
Nov 25 37 81

1899 Feb 13 37.1 81.5
Feb 13 37 81

1902 May 18 37.3 80.7
May 17 37.3 80.7

1902 May 29 35.0 85.3
May 29 35.1 85.3

1902 Oct 18 35.3 85.7
Oct 18 35.0 85.3

1
1
5
5

84.6
84.5
85.3

LOCALITY

Hendersonville, NC
Brevard-Hendersonville,
Knoxville, TN
E TN
Murphy, NC
Murphy, NC
Stone Mt., NC
Bald Mt. McDowell Co.,

FELT AREA 
(km2)

lo

NC
1,200

3,200
13,000

NC

500

Murphy, NC
Murphy, NC
Stone Mt., NC
McDowell Co., NC
Ogreeta, NC
Ogreeta, Cherokee Co., NC
Elk Mt., NC
Elk Mt., NC
Knoxville, TN
Knoxville, TN
Wytheville, VA
Wytheville, VA
Blowing Rock, NC
Watauga Co, NC
Wytheville, VA
Wytheville, VA
Jonesboro, TN
Jonesboro, TN
Parksville, TN
Parksville, TN
Chattanooga, TN 1,900

Radford, VA 47,000 
Pulaki, VA 75,000 
Pearisburg, VA 725,000 
Giles Co, VA 725,000 
Pearisburg, VA 12,000 
Roanoke, VA 25,000 
Pearisburg, VA 2,000 
Pearisburg, VA
Salem, VA 36,000 
Wytheville, VA 60,000 
Dublin, VA 50,000 
Pulaski-Wytheville, VA 88,000 
East Radford, VA 92,000 
Pulaski-Wytheville, VA 168,000 
Tazewell, VA 115,000 
Pulaski-Wytheville, VA 298,000 
Pearisburg, VA 
Pearisburg, VA 
Chattanooga, TN 
Chattanooga, TN
Tracy City, TN 5,300 
SE TN - NW GA 3,900

IV

IV 
V

III
III-IV 

IV
II-III

III
III-IV

II 

IV

IV
III-IV 

IV 
IV 
IV

IV-V 
III

III

III
III-IV 

V

VI 
VI

VIII
VIII

V
V
IV

V
V

VI
VI
V
V
V
V
V
V
IV
V
V
V



DATE NLAT WLON LOCALITY FELT AREA lo 
    (km2)

1904 Mar 5
Mar 4

1905 Apr 29
Apr 29

1909 Oct 8
Oct 8

1911 Apr 22
Apr 20

1913 Mar 13
Mar 13

1913 Mar 28
Mar 28

1913 Apr 17
Apr 17

1913 May 2
May 2

1913 Aug 3
Aug 3

1914 Jan 24
Jan 23

1915 Jan 14
Jan 14

1915 Oct 29
Oct 29

1916 Feb 21
Feb 21

1916 Aug 26
Aug 26

1916 Oct 18
Oct 18

1916 Oct 22
Oct 22

1916 Nov 4
Nov 4

1917 Jan 2
Jan 2

1917 Jan 25
Jan 25

1917 Mar 5
Mar 4

1917 Mar 27
Mar 25-27

1917 Apr 19
Apr 19

1917 Jun 21
Jun 21

1918 Jan 17
Jan 16

1918 Jun 22
Jun 21

1920 Dec 24
Dec 24

35.8
35.7
37.3
37.4
34.8
35
35.3
35.2
34.5
34.5
36.0
36.2
35.5
35.3
35.5
35.5
36.0
36.0
35.6
35.6
36.6
36.6
35.6
35.8
35.5
35.5
35.9
36
33.5
33.5
33.5
33.5
33.5
33.5
36.1
36.1
36.1
36.1
36.0
36.0
36.1
36.1
37.0
37
36.0
36
36.0
36
35.8
36.1
35.8
36.0

84.0
83.5
79.5
79.6
85.0
85
82.5
82.7
85.0
85.0
83.9
83.7
84.4
84.2
84.4
84.4
83.9
84.0
84.5
84.5
82.2
82.2
82.6
82.7
83.0
82.5
81.2
81
86.7
86.2
86.8
86.2
86.8
86.2
83.7
83.9
83.5
83.5
83.9
84.0
83.5
83.5
81.1
82
83.9
83
83.9
84
84.3
84.1
84.7
85.0

Mary vi lie, TN
Maryville-Sevierville ,
Bedford, VA
Bedford City, VA
Dalton, GA
NW GA
Hendersonville, NC
NC-SC Border
Calhoun, GA
Calhoun-Gordon Cos., GA
Knoxville, TN
E TN
Madisonville, TN
E TN
Madisonville, TN
Madisonville, TN
Knoxville, TN
Knoxville, TN
Sweetvater, TN
Sweetwater, TN
Bristol, TN
Bristol, TN
Asheville, NC
Marshall, NC
Waynesville, NC
Skyland, NC
Taylorsville, NC
W NC
Irondale, AL
Birmingham, AL
Birmingham, AL
Birmingham, AL
Birmingham, AL
Birmingham, AL
Mascot, TN
McMillan, TN
Jefferson City, TN
Jefferson City-Talbott,
Knoxville, TN
Knoxville, TN
Jefferson City, TN
Talbott-Jefferson City,
(Wytheville), VA
SW VA
Knoxville, TN
E TN
Knoxville, TN
Knoxville, TN
Lenoir City, TN
Lenoir, TN
Glen Alice, TN
E TN

2,500
TN 13,000

900
2,100
3,900
1,600

4,000
7,000
6,500
9,100

5,900

700
3,100

458,000
518,000

7,100
9,800

358,000
440,000

TN

TN

2,300

5,800
7,800
2,600

IV
V

III
III
III

IV-V
IV
V

III
IV
VI

VII
V
V

III
III-IV

III
IV
IV

IV-V
IV

III-IV
V
V

VII
VII

V
V

VII
VII
III

V
III
IV

III
III
III
III
V

III-IV
III

IV
IV
IV

IV-V
IV
V
V
V



DATE NLAT VLON LOCALITY FELT AREA lo    (km2)

1921 Jul 15 36.7 82.3 Mendota, VA VI
Jul 15 36.6 82.3 Mendota, VA VI

1921 Dec 15 35.9 84.5 Kingston, TN 2,700 V
Dec 15 35.7 84.7 SE TN IV-V

1922 Mar 30 36.6 82.5 Arcadia, TN IV
(Mar 29) (35.5 86.7) Farmington, TN (IV-V)

1923 Oct 18 35.3 82.5 Hendersonville, NC IV
Oct 18 35.6 82.5 Hendersonville, NC

1924 Oct 20 34.9 82.7 Pickens, SC 87,000 VI
Oct 20 35.0 82.6 Pickens Co., SC 145,000 V

1924 Nov 13 36.6 82.2 Bristol, VA IV
Nov 13 36.6 82.2 Bristol, VA-TN IV-V

1924 Dec 25 37.3 79.9 Roanoke, VA V
Dec 25 37.3 79.9 Roanoke, VA V

1926 Jul 8 35.9 82.1 Spruce Pine, NC VI
Jul 8 35.9 82.1 Mitchell Co., NC VI-VII

1927 Jun 16 34.7 86.0 Scottsboro, AL 3,000 V
Jun 16 34.7 86.0 Madison-Jackson Cos.,AL 6,500 V

1927 Jul 20 36.0 83.9 Knoxville, TN V
Jul 20 36 84 Knoxville, TN

1927 Oct 8 35.0 85.3 Chattanooga, TN 2,000 V
Oct 8 35.0 85.3 Chattanooga, TN V

1928 Nov 3 35.9 82.8 Hot Springs, NC 187,000 VII
Nov 2 36.0 82.6 Asheville, NC - 104,000 VI-VII

	Newport, TN
1928 Nov 20 35.9 82.8 Hot Springs, NC 4,700 IV

Nov 19 35.8 82.3 Asheville, NC 25,900
1930 Aug 30 35.8 84.3 Lenoir City, TN 4,000 V

Aug 30 35.9 84.4 E TN V
1930 Oct 16 36.0 83.9 Knoxville, TN V

Oct 16 36.0 84.0 Knoxville, TN III-IV
1931 May 5 33.5 86.8 Birmingham, AL 33,000 V

May 5 33.7 86.6 Cullman, AL 16,800 V-VI
1935 Jan 1 35.2 83.7 Topton, NC 15,000 VI

Jan 1 35.1 83.6 NC-GA Border 18,100 V
1936 Jan 1 34.9 84.3 Blue Ridge, GA 4,800 III

Jan 1 35.0 84.2 NC-GA Border III
1938 Mar 31 35.5 84.0 Tapoco, NC 14,500 V

Mar 31 35.5 83.5 NC-TN Border III-IV
1939 May 5 33.7 85.8 Anniston, AL 2,000 V

May 4 33.7 85.8 Anniston, AL V
1939 Jun 24 34.7 86.6 Huntsville, AL 6,400 IV

Jun 24 34.7 86.7 Huntsville, AL 1,300 IV
1940 Oct 19 35.0 85.1 Ryall Springs, TN 3,200 V

Oct 19 35.1 85.3 Chattanooga, TN 1,300 IV
1940 Dec 25 35.9 82.8 Hot Springs, NC 17,000 V

Dec 25 35.5 82.5 Asheville, NC
1941 Mar 4 35.9 83.9 Rockford, TN IV

Mar 4 36.0 84.0 Knoxville, TN III
1941 May 10 35.6 82.6 Asheville, NC IV

May 10 35.5 82.5 Asheville, NC III
1941 Sep 8 35.0 85.3 Chattanooga, TN 1,100 V

Sep 8 35.1 85.3 Chattanooga, TN 260 III-IV



DATE NLAT WLON

1945 Jun 14 35.2 84.9
Jun 13 35.2 84.9

1946 Apr 7 35.2 84.9
Apr 6 35.2 84.9

1947 Jun 6 36.0 83.9
Jun 6 36 84

1947 Dec 28 35.0 85.1
Dec 27 35.0 85.3

1948 Feb 10 36.4 84.0
Feb 9 36.4 84.1

1949 Sep 17 36.8 83.0
Sep 16 & 17 36.8 83.0

1950 Jun 19 35.5 84.0
Jun 18 35.7 84.0

1952 Feb 6 33.5 86.8
Feb 6 33.5 86.2

1952 Jun 11 36.3 82.3
Jun 11 36.4 82.4

1953 Nov 10 36.0 83.9
Nov 10 36.0 84.0

1953 Dec 5 36.0 83.9
Dec 5 36.0 84.0

1954 Jan 1 37.2 83.2
[Not Listed]

1954 Jan 2 36.6 83.7
Jan 1 36.6 83.7

1954 Jan 14 36.0 83.9
[Not Listed]

1954 Jan 23 35.3 84.5
Jan 22 35.3 84.4

1955 Jan 6 36.6 82.2
Jan 6 36.6 82.2

1955 Jan 12 35.8 84.0
Jan 12 36.0 84.0

1955 Jan 25 35.9 83.9
Jan 25 36.0 84.0

1955 Sep 28 36.6 81.3
Sep 28 36.6 81.3

1956 Sep 7 36.2 83.8
Sep 7 35.5 84.0

1957 Jan 25 36.6 83.7
Jan 25 36.6 83.7

1957 Apr 23 33.5 86.8
Apr 23 34.5 86.8

1957 May 13 35.8 82.0
May 13 35.8 82.1

1957 Jun 23 35.9 84.1
Jun 23 36.5 84.5

1957 Jul 2 35.6 82.6
Jul 2 35.6 82.7

1957 Nov 7 36.0 84.0
[Not Listed]

LOCALITY

Cleveland, TN 
Cleveland, TN 
Cleveland, TN 
Cleveland, TN 
Knoxville, TN 
Knoxville, TN 
Ryall Springs, TN 
TN-GA Border 
Wells Springs, TN 
Lafollette, TN 
Pennington Gap, VA 
Lee Co., VA 
Tapoco, NC 
Alcoa, TN 
Birmingham, AL 
Birmingham, AL 
Johnston City, TN 
Johnston City, TN 
Knoxville, TN 
Knoxville, TN 
Knoxville, TN 
Knoxville, TN 
Hazard, KY

Middlesboro, KY 
Middlesboro, KY 
Knoxville, TN

Etovah, TN 
Athens-Etovah, TN 
Bristol, TN 
Bristol, TN-VA 
Maryvilie, TN 
Blount-Knox Cos., TN 
Rockford, TN 
Knoxville, TN 
Piney Creek, NC 
NC-VA Border 
Maynardville, TN 
E TN
Middlesboro, KY 
Middlesboro, KY 
Birmingham, AL 
N AL
Sevier, NC 
Marion, W NC 
Concord, TN 
E TN
Asheville, NC 
Asheville, NC 
Povell, TN

FELT AREA 
(km2)

8,100
10,400

lo

3,000
780

1,700

1,700

9,700

260

700

660

400

34,000

500

4,700
300

1,800

3,500
4,400

30,000
21,500

53,000
29,800
20,500
21,000
1,500

22,000
3,100

V
IV-V 

IV
III-IV 

IV 
III 
IV 
IV 
VI

V-VI
IV

IV-V
V
IV
IV
IV
V

IV 
IV 
IV

IV

VI 
VI 
IV

IV
V
IV
IV
IV
IV
V
IV
VI

IV-V 
VI 
VI 
IV 
IV 
VI 
VI 
VI 
VI 
V 
V 

VI 
VI
III
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DATE NLAT WLON LOCALITY

1957 Nov 24
Nov 24

1958 May 16
May 16

1959 Apr 23
Apr 23

1959 Jun 13
Jun 12

1959 Jul 7
Jul 7

1959 Aug 12
Aug 12

1959 Aug 21
Aug 21

1960 Jan 3
Jan 3

1960 Feb 9
Feb 7-9

1960 Apr 15
Apr 15

1963 Jan 17
Jan 17

1963 Oct 28
Oct 28

1964 Jan 20
Jan 20

1964 Feb 18
Feb 18

1964 Jul 28
Jul 28

1964 Oct 13
Oct 13

1966 Aug 24
Aug 24

1968 Mar 8
Mar 8

1969 Jul 13
Jul 13

1969 Jul 24
Jul 24

1969 Nov 20
Nov 20

1969 Dec 13
Dec 13

1970 Aug 11
Aug 11

1970 Sep 10
Sep 10

35.8
35.5
35.6
35.5
37.3
37.5
35.4
35.4
37.3
37.4
34.8
35.0
37.3
37.4
35.9
36

35.4
35.4
35.8
35.8
37.3
37.7
36.6
36.7

35.9
35.8
34.5
34.8
36.0
36.0
36.0
36.0
35.8
36.0
37.3
37.3
36.0
36.1

36.0
36.0
37.4
37.4
35.2
35.1
38.4
38.4

36.1
36.1

83.1
83.5
82.6
82.5
80.6
80.5
84.3
84.3
80.7
80.7
86.6
87.0
80.7
80.7
82.1
82

82.4
82.5
84.0
84.0
80.1
79.9
81.0
81.0

82.3
82.2
85.5
85.5
84.0
84.0
83.9
84.0
84.0
84.0
80.8
80.8
83.9
83.7

83.9
84.0
80.9
81.0
83.1
83.0
81.8
82.3

81.7
81.4

Hartford, TN
NC-TN Border
Asheville, NC
Asheville, NC
Eggleston, VA
VA-WV Border
Tellico Plains, TN
Tellico Plains, TN
Pearisburg, VA
Giles Co. , VA
Meridianville, AL
AL-TN Border
Pearisburg, VA
Giles Co. , VA
Spruce Pine, NC
Avery, McDowell,
Mitchell Cos., NC

Edneyville, NC
Henderson Co. , NC
Alcoa, TN
E TN
Salem, VA
Salem, VA
Ennice, NC
Galax, VA-Laurel
Springs, NC

Pensacola, NC
Cane River, NC
Menlo, GA
GA-AL Border
Inskip, TN
Knoxville, TN
Knoxvi lie, TN
Knoxville, TN
Alcoa, TN
Knoxville, TN
Narrows , VA
Narrows , VA
Knoxville, TN
Knoxvi lie- Jefferson
City, TN

Knoxville, TN
Knoxville, TN
Elgood, WV
Elgood, WV
Glenville, NC
SW NC
St. Albans, WV
Charles ton-Hamlin-
Eksdale, WV

Blowing Rock, NC
NW NC

FELT AREA
(km2)

12,000
10,600

4,400
7,800
3,200
2,300

1,300
10,000
7,300

600
1,600
1,500

3,900
3,400
2,600
9,900
5,900
3,400

600

2,100

800

10,000
8,300

55,000
51,900

322,000
324,000
11,000

3,000

14,000
4,600

lo

VI
VI
IV
IV
VI
VI
IV
IV
IV
IV
VI
VI
IV
IV
IV

V

V
V
V
IV
V
V

IV
IV
V

V/4.4
III

III

IV
IV
V

IV/4.1
VI

V/3.5

III
III
VI

VIM. 6
V
V
IV
IV

V
V
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DATE NLAT WLON LOCALITY FELT AREA lo
	(km2)

1971 Jul 13 36.0 84.3 Oak Ridge, TN 5,800 IV
Jul 12 E TN IV

1971 Oct 9 35.7 83.5 Gatlinburg, TN 8,500 V
Oct 9 35.9 83.5 E TN V/3.4

1973 Oct 30 35.8 84.0 Alcoa, TN 6,300 V
Oct 30 35.8 84.0 Maryville, TN 2,100 V/3.4

1973 Nov 30 35.8 84.0 Alcoa, TN 98,000 VI
Nov 30 35.8 84.0 Maryville, TN 64,800 VIM.6

1974 May 30 37.3 80.6 Pembroke, VA 21,000 V
May 30 37.4 80.4 Giles Co., VA (3.8)



Locations

There are two events for which Bollinger (1975) does not specify coordinates; 

one is the August 31, 1861 event listed in this study as having originated near 

Wilkesboro, NC. Thirty-one events have locations that differ by more than 30 km 

and half of those by 50 km or more. Several of the latter are the result of 

Birmingham, AL being listed by Bollinger at 33.5°-86.2°; the longitude is 

incorrect for that locality.

Intensity

Intensity assignments for the two catalogs differ frequently by one or 

one-half unit. (Bollinger uses intermediate intensities, e.g., VI-VII. When 

evaluating intensities for relatively large numbers of events, it becomes clear 

that, in effect, not all assignments for a given intensity are equal. Some can 

be categorized as "upper level" or "lower level." However, standard practice 

does not recognize "half" intensities; therefore they were not used in this 

study.) Three events where differences in assignment of Io=VII exist between the 

two studies are listed below.

Date This Study Bollinger (1975)

1852 Apr 29 VII VI
1874 Feb 22 None Assigned V-VII

(Feb 10-Apr 17) (see Appendix B)
1913 Mar 28 VI VII

Felt Area

Differences in estimations of felt areas average 30 to 40%. This is one of 

the more subjective decisions that are made, especially for older events where 

there are virtually no "not felt" reports available to control the size of the 

felt area.
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SUMMARY AND CONCLUSIONS

The catalog produced as the result of this study is the most completely 

documented compilation and analysis of the historical seismicity of the Southern 

Appalachian Seismic Zone available today. It provides adequate data with which 

to extend the instrumental record for seismic hazard analysis. The principal 

conclusions of this research are stated below.

1. Locations and intensities were interpreted for 166 earthquakes that were 

felt in and originated from the SASZ during the period 1776 to 1976.

2. Felt area maps are presented for 94 events.

3. A magnitude formula developed by Sibol and others (1986), which uses lo and 

felt area to calculate mb, gives the most reliable estimates yet of 

magnitudes for non-instrumental events in the SASZ.

4. For the first time, systematic estimates of focal depth are made for 

historical earthquakes.

5. Seismic activity in the SASZ favors the Valley and Ridge by more than 2-to-l 

over the Blue Ridge Physiographic Province and shows excellent spatial 

correlation with instrumental epicenters.

6. Recurrence curves determined for both intensity and magnitude data yield 

b-values of 0.76 and 0.98, respectively.

7. Bollinger (1973) recognized an apparent 40-year cycle in the rate of seismic 

occurrences for the southeastern United States, that cycle is also present 

when SASZ historical seismicity is plotted by decades.
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FIG. 5. Detailed isoseismal maps for the main shock (m» =» 4.6) of November 30,1973, for Blount County
and for the Alcoa-Maryvillc area (inset)-
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 m
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 s
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 s
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 D
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, 
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mo
nd
, 

VA
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le
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A.
 

Ma
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]
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at
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n 

Du
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le
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te
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Ca
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g 
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il
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s 
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le
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; 
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e 
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)

Ex
te
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: 
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l;
 
ev
en
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 w
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e 
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s 
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e 
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 d
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5 

mi
le
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ea
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ff
ec
te
d 
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 p
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ar
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ve
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ra
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cl
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g 

Mt
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or
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; 
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re
po
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 f
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 s
q.
 
km
.

Co
mm

en
t:

 
Th

is
 p
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 c
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 p

er
io
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ig
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at
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at
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re
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re
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th
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.
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 D
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 D
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 o
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 m
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t 
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e 
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h 
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d 
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d 
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f 
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 d
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s 
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y.
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d 
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d 
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t 
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(1
9t
h 
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d 
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) 
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, 
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t 
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s 
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li
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n 
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ll
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ti
ng

 f
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n 
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in
g 
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pl
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at
io
ns
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e 
an
d 
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er
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 d
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e 
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n 
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s 
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 c
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t 
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e 
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, 

bu
t 
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f 
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e 
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e 
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e 
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d 
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ag
ge

ra
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e 
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e 
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e 

ex
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e 

sh
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an
d 

th
e 
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te
d 
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 t
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 d
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e 
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, 
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d 
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 m
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or
ou
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ra
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 t
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ke
 a
ll
 t

he
 n

ei
gh

bo
ri

ng
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d 
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it
ic
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, 
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d 
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d 
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a 
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 d
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t 
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, 
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 m
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t 
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e 
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d 
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, 
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h 
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 o
n 
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si
de
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, 
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e 
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s 
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r 
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e 
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 b
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h 
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e 
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d 
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 M
ou
nt
ai
n 
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 c
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he
n 
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l 
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ve
st
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at
e 
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at
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 f
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, 
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.
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, 

th
e 
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 o
f 
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 c
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 w
it
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Re
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iv
er
, 
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th
e 
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an
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, 
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. 
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Ke
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Jo
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st
on
e,
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vi

l 
en

gi
ne

er
, 

an
d 

th
e 
se

ni
or

 c
la

ss
 o

f 
Wo
ff
or
d 

Co
ll
eg
e,
 
I 

st
ar
te
d 
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r 
Hi
ck
or
y 

Nu
t 

Ga
p,
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r 

th
e 

pu
rp
os
e 

of
 

ma
ki
ng
 s

uc
h 

pe
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on
al
 o

bs
er

va
ti
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s 
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te
d 
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me

 w
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er
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an
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 c
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d 
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g 
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l 

th
e 
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m 
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m 

Tw
it
ty
, 

an
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d 
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ra
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d 
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s 
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d 
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r 
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, 
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 p
re
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, 

I 
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l 
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ri
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 c
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ar
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s 

I 
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n,
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e 
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tu
at

io
n 
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s 
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un

ta
in
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il
es

 e
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t 
of

 
Hi
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or
y 
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t 

Ga
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ig
h 
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un
ta
in
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id
ge
, 

be
ar

in
g 
up

on
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k 
se

ve
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l 
pe

ak
s,

 
th
e 
hi
gh
es
t 

of
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hi
ch
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e 

ca
ll

ed
 

Ba
ld
, 

St
on
e,
 
an

d 
Ro

un
d 

Mo
un
ta
in
s,
 
an
d 

ex
te
nd
in
g 

fr
om
 s

ou
th
we
st
 
to
 n

or
th
ea
st
, 

a 
di
st

an
ce

 o
f 
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n 

mi
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h 
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 c
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e 
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 w
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h 
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, 
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d 

on
 t

he
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t 
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 C
ro
ok
ed
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re
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an
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on

 t
he
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t 
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ro

ad
 R

iv
er
, 

wh
ic
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 w

it
h 

it
s 
na

rr
ow

 
va
ll
ey
, 

se
pa
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te
s 

th
em

 f
ro

m 
th
e 
hi
gh
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id
ge
 o

f 
mo
un
ta
in
s 

th
at
 b

or
de

r 
th
e 
ea
st
er
n 

si
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 o
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Hi
ck
or
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Nu
t 

Ga
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Di
re
ct
in
g 

ou
r 
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ur

se
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lo
ng

 t
he
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te
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 s

lo
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 c
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e 

fi
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f 
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a 
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t 
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fr
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ar
ne

d 
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at
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e 
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es

 
an

d 
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oc
ks

 w
er
e 
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t 

he
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d 

an
d 

fe
lt

 i
n 
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un
ta
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e 
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f 
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; 

th
at

 
th
ey
 w
er

e 
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pe
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 o
n 
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e 
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in
g 
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, 
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th

 i
nc
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ed
 s

ev
er
it
y,
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 m
uc
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 t
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t 
th
e 

pe
op
le
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r 
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a 
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st

an
ce

 o
f 

te
n 
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le
s,
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li
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s 
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in
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 w
it
h 

th
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; 

th
at
 h

e 
an
d 

hi
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wi
fe
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ea

rd
 
th
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ex

pl
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io
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, 
an
d 

fe
lt
 
th

e 
sh

oc
ks
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ep
ea
te
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y 
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an
d 
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in
g 

th
e 

li
gh
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in
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ro
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at
ta
ch
ed
 

to
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s 
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ra
tt
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, 

th
e 
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y 

be
in
g 
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an
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in
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 c
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e 

fr
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 t
he
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ir
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ti
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f 
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ta
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s,
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 b
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g 
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 b
la

st
 
fr
om
 a
 

st
on

e-
qu

ar
ry
; 

th
at

 
th
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 d
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 m
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 t
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rb
er

at
or

y 
so

un
d,

 
as

 
if
 d

es
ce
nd
in
g 

th
e 
sl

op
e 

of
 t

he
 m

ou
nt
ai
n.
 

We
 f

el
t 

no
 s

ho
ck

s,
 
wh

ic
h 

wa
s 

du
e,

 
no

 d
ou

bt
, 

to
 t

he
 s

te
ep

 a
nd
 s

to
ny

 r
oa
d 

ov
er

 w
hi
ch
 o
ur

 b
ug

gi
es

 w
er
e 

pa
ss

in
g 
at

 
th

e 
ti

me
. 

Th
is
 w

as
 o

n 
th
e 

19
th
, 

at
 5

. 
p.

m.
 

Tw
o 

of
 o

ur
 c

om
pa
ny
 w
ho

 h
ad
 p

re
ce

de
d 

us
 a

 m
il
e,
 
an

d 
we

re
 a

bo
ut

 a
 h
al

f 
mi

le
 f

ro
m 

th
e 

to
p 

of
 S

to
ne
 M

ou
nt

ai
n,

 
he
ar
d 

th
e 

re
po
rt
, 

an
d 

al
so

 f
el

t 
th
e 
gr

ou
nd

 
tr
em
bl
e 
un
de
r 

th
em
. 

Th
e 

so
un
d 

re
se

mb
le

d 
th
e 
su

pp
re

ss
ed

 b
ut
 s

ud
de

n 
re

po
rt

 
of

 a
 q
ua

rr
y-

bl
as

t,
 
an
d 

se
em
ed
 t

o 
co

me
 t

hr
ou
gh
 t

he
 m

ou
nt

ai
n.

 
We

 a
rr

iv
ed

 a
bo

ut
 s

un
se

t 
at
 M

r.
 

El
li
ot
t'
s,
 
wh
os
e 

ho
us
e 

is
 

si
tu

at
ed

 
in

 a
 d
ep
re
ss
io
n 

be
tw

ee
n 
Ro

un
d 

an
d 

St
on
e 

Pe
ak
s,
 
ab
ou
t 

a 
ha
lf
 m

il
e 

fr
om

 t
he
 
to

p 
of

 
th
e 

la
tt

er
. 

Fr
om
 E

ll
io
tt
's
 

ho
us
e,
 
Ro
un
d 

Mo
un

ta
in

 b
ea
rs
 n

or
th

 3
7 

we
st

, 
St
on
e 

Mo
un
ta
in
 s

ou
th

 7
3 

we
st
, 

an
d 

ar
e 

ab
ou
t 
a 

ha
lf

 o
r 

th
re
e-
qu
ar
te
rs
 o

f 
a 

mi
le
 

di
st
an
t 

fr
om

 
ea

ch
 

ot
he
r.
 

Th
is

 h
ou

se
 b

ei
ng

 a
bo
ut
 
th

e 
ce
nt
er
 o

f 
th

e 
gr

ea
te

st
 a

gi
ta
ti
on
, 

an
d 
wh
en
ce
 m
os
t 

of
 t

he
 

ex
ag

ge
ra

te
d 

ru
mo

rs
 h

ad
 t

he
ir
 o

ri
gi
n,
 
we

 d
et
er
mi
ne
d 

to
 r

em
ai
n 

al
l 

ni
gh
t,
 
an

d 
I 
ke

pt
 w
at
ch
 u

nt
il

 a
bo
ut
 
tw
o 

o'
cl

oc
k.

Th
e 

ne
xt

 m
or
ni
ng
 I

 g
at
he
re
d 

fr
om

 M
r.

 
an

d 
Mr
s.
 

El
li
o^
t,
 
in
 a

ns
we

r 
to
 m
an
y 

in
qu
ir
ie

s,
 
th
e 

fo
ll
ow
in
g 

st
at
em
en
t:
 

"T
he

 
fi
rs
t 

no
is

e 
an

d 
sh
ak
es
 
(a

s 
th

e 
sh

oc
ks

 a
re

 v
er

y 
ex

pr
es

si
ve

ly
 d
en
om
in
at
ed
 
by

 t
he
 m

ou
nt
ai
n 

pe
op

le
) 

we
re
 h

ea
rd

 a
nd

 f
el
t 

on
 

Tu
es

da
y,

 
10
th
 F
eb

ru
ar

y 
so

me
 o

f 
th

em
 w
er

e 
fe

lt
 a

s 
fa

r 
as

 W
hi

te
 H

ou
se
, 

on
 C

ov
e 

Cr
ee

k,
 

ei
gh
t 

mi
le

s 
di
st
an
t.
 

Su
nd
ay
 

mo
rn

in
g 

th
es
e 

so
un

ds
 a

nd
 s

ha
ke

s 
we

re
 r

ep
ea

te
d 

wi
th

 i
nc

re
as

ed
 s

ev
er

it
y,

 
on

e 
a 

li
tt

le
 a

ft
er
 s

un
ri
se
, 

an
ot

he
r 

at
 1

0,
 
an

d 
an

ot
he

r 
at

 2
 o

'c
lo

ck
 i

n 
th
e 

ni
gh
t;
 
no

is
es

 c
on

ti
nu

ed
, 

so
me

 w
it

h 
sh
ak
es
, 

an
d 

so
me

 
wi
th
ou
t,
 

un
ti

l 
Th

ur
sd

ay
 

fo
ll
ow
in
g,
 

wi
th

 
in

te
rv

al
s 

of
 a

bo
ut
 a

n 
ho

ur
 o
r 

tw
o.

 
Th
e 
ho
us
e 
a 

st
ou
t 

lo
g 
bu
il
di
ng
 s
ho
ok
 s

o 
vi
ol
en
tl
y 

th
at
 
th
e 

ch
il
dr
en
 b

ec
am
e 

ve
ry
 m

uc
h 

al
ar

me
d,

 
al

l 
th
in
ki
ng
 i

t 
wo

ul
d 

fa
ll

. 
A 

la
dd

er
 r

es
ti

ng
 u
po

n 
a 

su
pp

or
t 

in
 t

he
 y
ar

d 
ra
tt
le
d 

fr
eq

ue
nt

ly
, 

an
d 

th
e 

gr
ou

nd
 

se
em
ed
 
to
 
tr
em
bl
e 

un
de
r 

th
ei
r 

fe
et

. 
Th

e 
no
is
e 

be
ga

n 
li

ke
 e

xp
lo
si
on
s 

of
 a

 q
ua

rr
y-

bl
as

t,
 
in
 t

he
 n

or
th
we
st
, 

an
d 

we
st

 o
ff

 
to
 
th

e 
so
ut
he
as
t,
 
wi
th

 a
 r

um
bl
in
g 

so
un

d 
un
de
r 

gr
ou

nd
. 

Th
e 

we
at

he
r 

wa
s 

qu
it

e 
va

ri
ab

le
, 

so
me
ti
me
s 

cl
ou
dy
 

an
d 

ra
in
y,
 

at
 

ot
he

r 
ti

me
s 

cl
ea
r 
an

d 
co
ol
. 

Th
e 

pe
op
le
 a
bo

ut
 
th

e 
mo

un
ta

in
 w
er

e 
ve
ry
 m
uc
h 

al
ar
me
d;
 
ha
d 

pr
ea

ch
in

g 
an

d 
pr
ay
er
-m
ee
ti
ng
s 

da
il
y 

fo
r 
a 
we
ek
 o
r 

mo
re
, 

an
d 

fo
rt

y-
fi

ve
 n

ew
 m
em

be
rs

 w
er

e 
ad

de
d 

to
 
th
e 

Ba
pt
is
t 

ch
ur
ch
."

Ab
ou

t 
9 
o'
cl
oc
k 

in
 
th
e 
mo
rn
in
g 

of
 t

he
 2

0t
h 
we

 b
eg

an
 t

he
 e

xp
lo

ra
ti

on
 o

f 
St

on
e 

Mo
un
ta
in
. 

Fr
om
 t

he
 b

as
e 

to
 
th

e 
su
mm
it
 
it
 

is
 

co
ve

re
d 

wi
th

 a
 d
ar

k 
ri

ch
 s

oi
l,

 
ab
ou
t 

a 
fo

ot
 d

ee
p,

 
pa

rt
ly

 c
le
ar
ed
 a

nd
 c

ul
ti

va
te

d,
 
bu
t 

mo
st
ly
 c

lo
th
ed
 w

it
h 

a 
gr

ow
th

 
of

 h
ea

vy
 t

im
be
r,
 
co
ns
is
ti
ng
 o
f 

ch
es
tn
ut
 a

nd
 o

ak
. 

Th
e 
gr
an
it
e 

sl
at

es
, 

ab
ou
t 

th
e 

th
ic
kn
es
s 

of
 

fl
ag
-s
to
ne
s,
 

sc
at
te
re
d 

ov
er
 

th
e 

su
rf

ac
e,

 
in
di
ca
te
 
th

at
 
th
e 

fo
rm
at
io
n 
do
es
 n

ot
 d

if
fe

r 
fr
om
 m
os

t 
of

 
th
e 
su

rr
ou

nd
in

g 
pe
ak
s.
 

Ne
ar
 i

ts
 h

ig
he
st
 

po
in

t 
se

ve
ra

l 
la
rg
e 

bl
oc
ks
 o

f 
co

ar
se

 g
ra
ni
te
 p

ro
tr
ud
e 

th
ro
ug
h 

th
e 
so

il
 
to
 
th
e 

he
ig
ht
 

of
 

ab
ou
t 

10
 

fe
et
 

ab
ov

e 
th
e 

su
rf
ac
e.
 

Ow
in

g 
to
 

th
e 
de
pt
h 

of
 t

he
 s

oi
l 

an
d 

th
e 

sl
ig
ht
 e

xp
os

ur
e 

of
 
th

e 
ro

ck
y 

fo
rm

at
io

ns
, 

I 
co

ul
d 

no
t 

as
ce

rt
ai

n 
th
e 

di
re

ct
io

n 
or

 a
ng
le
 o

f 
th
e 

di
p.

 
No

 s
pe
ci
me
ns
 w

er
e 

fo
un
d 
wh

ic
h 

re
se
mb
le
d 

wh
at

 a
re

 u
su
al
ly
 c

al
le

d 
vo

lc
an

ic
 

ro
ck

s.
 

Th
e 

mo
un

ta
in

 
ap

pe
ar

ed
 

as
 

ca
lm

 
an

d 
pe
ac
ef
ul
 

as
 

if
 i

t 
ha

d 
ne
ve
r 

be
en

 d
is
tu
rb
ed
 s

in
ce
 t

he
 m
or
ni
ng
 o

f 
it
s 

up
he
av
al
. 

It
 

pr
es

en
te

d 
no

 c
av
er
no
us
 d

ep
th

s 
or

 r
ug
ge
d 

pr
om

in
en

ce
s 

to
 e

xc
it

e 
th
e 

fe
ar

s 
of

 
th
e 
dw
el
le
rs
 u

po
n 

it
s 

sl
op

es
. 

A 
do
ze
n 

or
 

mo
re

 
of

 
th
e 

mo
un

ta
in

ee
rs

 
ha
d 

fo
ll

ow
ed

 u
p 

ev
er

yw
he

re
 i

n 
th
e 
ex
pl
or
at
io
n,
 
an

d 
al
th
ou
gh
 m
uc
h 

al
ar
me
d 

at
 
th
e 

fr
eq

ue
nt

 
ag

it
at

io
ns
 o

f 
th

is
 h

it
he

rt
o 
st

ab
le

 m
ou

nt
ai

n,
 
ye

t 
th
ey
 u
na

ni
mo

us
ly

 
co

nt
ra

di
ct

ed
 

th
e 

ma
ny
 

ru
mo
rs
 

of
 
ga
pi
ng
 

ro
ck

s,
 

sm
ok
in
g 

pe
ak
s,
 
si
nk
in
g 

ca
ve

rn
s,

 
me

lt
in

g 
sn
ow
s,
 
c.
, 

wi
th

 w
hi

ch
 o

ur
 n

ew
sp

ap
er

s 
ha
ve
 b

ee
n 

te
em

in
g 

fo
r 
ma
ny
 w
ee
ks
 p

as
t



Pa
ge

 4
0

We
 r

em
ai
ne
d 
on

 t
he
 s

um
mi
t 

fo
r 
so
me
 t

im
e,
 
ho

pi
ng

 f
or
 a
n 

op
po
rt
un
it
y 

to
 d
et

er
mi

ne
 w
he
th
er
 t

he
 e

xp
lo
si
on
s 

ca
me

 
fr
om
 

th
e 

ea
st

 o
r 

we
st
 s

id
e 

of
 t

he
 m

ou
nt

ai
n,

 
or

 f
ro

m 
th

e 
gr

ou
nd

 u
nd

er
 o

ur
 f

ee
t.
 

As
 n

ot
hi
ng
 o
cc
ur
re
d 

to
 s

et
tl
e 

th
is

 q
ue

st
io

n,
 w

e 
de

sc
en

de
d 

th
e 
we

st
er

n 
sl

op
e 

to
 M

rs
. 

Mu
rp

hy
's

 s
aw

-m
il

l,
 
ab

ou
t 

ei
gh
t 

mi
le

s 
fr
om
 t

he
 h
ea
d 

of
 B
ro
ad
 R
iv
er
. 

A 
po

rt
io

n 
of

 
ou

r 
pa
rt
y,
 

wh
o 

ha
d 

pa
ss
ed
 

tw
o 

mi
le

s 
ar
ou
nd
 

th
e 
ba

se
 o
f 

th
e 

mo
un

ta
in

, 
he
ar
d 

th
re

e 
lo

ud
 e

xp
lo
si
on
s,
 
an

d 
fe
lt
 
tw
o 

di
st
in
ct
 s

ho
ck
s 

pr
oc
ee
di
ng
 d
ir
ec
tl
y 

fr
om

 t
he

 p
ea

k 
wh

ic
h 
we

 h
ad

 l
ef
t 

bu
t 

on
e 

ho
ur

 b
ef
or
e.
 

Th
is
 I

 d
id
 n

ot
 h

ea
r 

or
 f

ee
l,
 

as
 I

 w
as

 e
ng

ag
ed

 a
t 

th
e 

ti
me
 i

n 
ta
ki
ng
 n
ot

es
 o

f 
th
e 

te
st
im
on
y 

of
 M

r.
 

T.
J.

 
Da
lt
on
, 

am
id

 
th
e 

ru
mb
li
ng
 o

f 
ma
ch
in
er
y 
an

d 
th

e 
ro

ar
 o

f 
th

e 
mi

ll
-d

am
.

It
 i

s 
un
ne
ce
ss
ar
y 

to
 g

iv
e,

 
in

 d
et
ai
l,
 
al

l 
th

e 
te
st
im
on
y 
wh

ic
h 
we

 c
ol
le
ct
ed
 f

ro
m 

th
e 
pe

op
le

 
wh
il
e 

pa
ss

in
g 

al
on
g 

th
e 

ea
st

er
n 

an
d 

we
st
er
n 

si
de

 
of

 
th

is
 

mo
un

ta
in

, 
in
cl
ud
in
g 

a 
di

st
an

ce
 o

f 
ei
gh
te
en
 m

il
es
. 

Th
ey
 a

ll
 c

on
cu
rr
ed
 i

n 
th

e 
fo
ll
ow
in
g 

su
mm
ar
y:
 

Th
at
 
th
er
e 
we

re
 c

er
ta
in
 d

ay
s 

ma
rk

ed
 b

y 
lo
ud
 

re
po

rt
s 

an
d 

se
ve
re
 

sh
ak

es
; 

th
at
 

fr
om

 
fi

ft
y 

to
 

se
ve

nt
y-

fi
ve

 
sh

oc
ks

 
ha

ve
 

be
en

 
fe
lt
 

si
nc

e 
th
e 

10
th

 
of

 
Fe
br
ua
ry
; 

th
at
 
th
e 
no
is

e 
be
gi
ns
 w

it
h 

an
 e

xp
lo
si
on
 l

ik
e 
a 

qu
ar
ry
-b
la
st
, 

fo
ll
ow
ed
 b
y 
a 

ru
mb
li
ng
 s

ou
nd

, 
la

st
in

g 
on

ly
 a
 f

ew
 s

ec
on

ds
; 

th
at
 
th
e 

sh
oc
ks
 a

re
 

si
mu
lt
an
eo
us
, 

or
 

al
mo
st
 

so
, 

wi
th

 t
he

 r
ep
or
ts
, 

an
d 

se
em

 t
o 

fo
ll
ow
 t

he
 d

ir
ec

ti
on

 o
f 

th
e 

ru
mb
li
ng
 s

ou
nd
, 

wi
th

 t
hi
s 

ex
ce
pt
io
n,
 
th
at
 
th

os
e 
ne

ar
 t

he
 

to
p 

of
 t

he
 m
ou

nt
ai

n 
as

se
rt

 t
he
y 
ap
pe

ar
 t

o 
be

 u
nd
er
 a

nd
 a

ll
 a

ro
un
d 

th
em
; 

th
at

 
th
e 

re
po
rt
s 

al
l 

ca
me

 f
ro
m 

th
e 

St
on

e 
an
d 

Ba
ld

 
Mo

un
ta

in
 

Ri
dg

e,
 

th
os

e 
li

vi
ng

 o
n 

th
e 
ea

st
 s

id
e 

po
in
ti
ng
 t

o 
th
e 
we
st
, 

an
d 

th
os

e 
on

 t
he

 w
es
t 

po
in
ti
ng
 t

o 
th
e 

ea
st
 

fo
r 

th
e 
di

re
ct

io
n 

of
 s

ou
nd

s;
 
th

at
 
th

es
e 

re
po

rt
s 

oc
cu
r 

as
 o

ft
en

 d
ur
in
g 

th
e 
ni

gh
ts

 a
s 

th
e 

da
y,

 
in
 

fa
ir

 
we
at
he
r 

as
 

in
 

fo
ul

; 
th

at
 

th
e 

ef
fe
ct
s 

ar
e 

fe
lt

 f
iv

e 
mi
le
s 

on
 e
ac

h 
si

de
 o

f 
th
e 
mo
un
ta
in
-r
id
ge
, 

an
d 

ex
te

nd
 f

ro
m 
Br

oa
d 
Ri
ve
r 

on
 t

he
 

so
ut
hw
es
t 

to
 C
at

aw
ba

 o
n 

th
e 

no
rt
h,
 
a 

di
st

an
ce

 o
f 

tw
en

ty
-f

iv
e 

mi
le
s;
 
th

at
 h

ou
se

s 
sh

ak
e,

 
tr

ee
s 
wi
th
 

th
ei
r 

de
ad
 

le
av
es
 

tr
em

bl
e,

 
gl

as
se

s 
an
d 

cr
oc
ke
ry
 r

at
tl
e,
 
sh
av
in
gs
 i

n 
th

ei
r 
wo

rk
sh

op
s 

sh
ak
e 

an
d 

"q
ua

ve
r,
" 

as
 o

ne
 e

xp
re
ss
ed
 i

t.

Th
is

 
te
st
im
on
y 
wa

s 
co
ll
ec
te
d 

fr
om

 t
hi

rt
y 
or

 f
or

ty
 m
en
 a

nd
 w
om
en
 

of
 

di
ff
er
en
t 

de
gr
ee
s 

of
 

in
te
ll
ig
en
ce
, 

an
d 

th
ei

r 
re
ma
rk
ab
le
 c

on
cu

rr
en

ce
 i

n 
th
e 
ab

ov
e 

st
at
em
en
t 

pl
ac
es
 
th

e 
fa

ct
s 

be
yo
nd
 t

he
 p

os
si

bi
li

ty
 o

f 
do
ub
t.

Se
ve

ra
l 

hy
po
th
es
es
 h

av
e 

be
en

 p
ro
po
se
d 

to
 e

xp
la
in
 t

he
se
 f

ac
ts
. 

On
e 

is
, 

th
at

 
th

e 
bl
as
ti
ng
 o
f 

ro
ck
 a
bo
ut
 

th
e 

mo
un

ta
in

s 
wi

ll
 

ac
co

un
t 

fo
r 

al
l 

of
 t

he
m.

 
Up

on
 t

hi
s 

po
in
t 

we
 m

ad
e 

pa
rt
ic
ul
ar
 i

nq
ui
ry
. 

Th
er
e 

is
 c

er
ta
in
ly
 n

o 
op
er
at
io
n 
go

in
g 

on
 

ab
ou

t 
St

on
e 

Mo
un

ta
in

, 
an

d 
as
 
th
e 
wo

rk
 u
po

n 
th
e 

tu
nn

el
s 

in
 S

wa
nn
an
oa
h 
Ga
p 

ha
s 

ce
as
ed
 f

or
 m

or
e 

th
an

 t
we
lv
e 

mo
nt

hs
, 

th
er
e 

is
 n

o 
oc

ca
si

on
 f

or
 b

la
st

in
g 

an
yw

he
re

 e
ls
e,
 
as

 f
in

e 
st

on
es

 f
or

 b
ui

ld
in

g 
pu

rp
os

es
, 

of
 e

ve
ry

 f
or

m 
an

d 
si
ze
, 

ar
e 

sc
at

te
re

d 
ov

er
 a

ll
 t

he
se
 r

eg
io

ns
. 

Be
si
de
s,
 
an

y 
on

e 
ac

qu
ai

nt
ed

 
wi

th
 

th
e 

la
w 

of
 

so
un

d 
kn

ow
s 

th
at

 
th
e 

vi
br
at
or
y 

mo
ti

on
 

co
mm
un
ic
at
ed
 

to
 

th
e 

ma
tt

er
 

in
 

th
e 

cr
us
t 

of
 

th
e 

ea
rt
h 

by
 a
 b

la
st
 
(s
up
po
si
ng
 i

t 
ca
pa
bl
e 

of
 e

xt
en

di
ng

 t
o 
a 
gr
ea
t 

di
st
an
ce
) 

wi
ll

 b
e 

fe
lt

 m
uc

h 
so

on
er

 t
ha
n 

th
e 

un
du

la
ti

on
s 

of
 

th
e 

at
mo
sp
he
re
, 

wh
ic
h 

tr
an
sm
it
 

so
un

ds
. 

A 
pe
rs
on
, 

th
er
ef
or
e,
 

st
an

di
ng

 
a 

th
ou

sa
nd

 
ya
rd
s 

fr
om
 a
 q
ua

rr
y 

fe
el
s 

th
e 

tr
em

bl
in

g 
of

 
th
e 
ea
rt
h 

so
me

 t
im
e 

be
fo
re
 h

e 
he

ar
s 

th
e 

so
un
d 

of
 
th

e 
bl

as
t.

 
Bu
t 

in
 a

ll
 t

he
se
 c

on
vu

ls
io

ns
 o

f 
th
e 
mo

un
ta

in
 t

he
 c

on
cu
rr
en
t 

te
st

im
on

y 
is
 

th
at
 

th
e 

so
un
ds
 

an
d 

sh
oc
ks
 a

re
 e

it
he
r 

si
mu

lt
an

eo
us

 o
f 

ne
ar
ly
 s

o.
 

Th
e 

bl
as

ti
ng

 o
f 

ro
ck

, 
th
er
ef
or
e,
 
ca
nn

ot
 a

cc
ou
nt
 
fo

r 
th

is
 i

mp
or

ta
nt

 
fa
ct
.



Pa
ge
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1

An
ot

he
r 

hy
po
th
es
is
 
is

 
th

at
 
th

es
e 

ef
fe

ct
s 

ma
y 

be
 
th

e 
re

su
lt

 o
f 

el
ec

tr
ic

it
y 

es
ca
pi
ng
 f

ro
m 

th
e 
mo

un
ta

in
 t

o 
th
e 

cl
ou
d,
 

or
 

de
sc
en
di
ng
 f

ro
m 

th
e 

cl
ou
d 

to
 
th

e 
mo

un
ta

in
. 

Th
er

e 
is

 n
ot
hi
ng
 i

n 
th
e 
kn
ow
n 

op
er

at
io

ns
 o

f 
el
ec
tr
ic
it
y 

to
 p

ro
du

ce
 e

ff
ec

ts
 

of
 
th

is
 k

in
d.
 

Fu
rt

he
rm

or
e,

 
th

es
e 
so

un
ds

 a
nd
 s

ho
ck
s 

oc
cu

r 
as

 o
ft
en
 i

n 
fa

ir
 

as
 

fo
ul
 

we
at

he
r;

 
an
d 

th
e 

so
un
ds
 
ar
e 

al
to
ge
th
er
 

di
ff
er
en
t,
 

as
 

we
 

ha
d 
an

 o
pp

or
tu

ni
ty

 o
f 

co
mp

ar
in

g 
th

em
 d
ur

in
g 

ou
r 

fi
rs
t 

ni
gh

ts
's

 s
ta

y 
up
on
 t

he
 m

ou
nt

ai
n.

 
El
ec
tr
ic
it
y 
ne

ve
r 
ex

pl
od

es
 u

nl
es

s 
it
 m

ee
ts

 w
it

h 
a 

ba
d 

co
nd

uc
to

r,
 
an

d 
as

 
th

e 
mo
un
ta
in
 a

ff
or
ds
 i

t 
an

 e
as
y 

tr
an

si
t,

 
th

e 
ex

pl
os

io
n 

mu
st

 
ta
ke
 

pl
ac

e 
so
me
wh
er
e 

be
tw

ee
n 

th
e 

su
mm

it
 

an
d 

th
e 

cl
ou
d,
 
or

 a
lo
ng
 t

he
 l

in
e 

of
 i

ts
 p

at
hw

ay
, 

th
e 

ex
pl

os
io

n,
 
th
er
ef
or
e,
 
be
in
g 

in
 t

he
 a

ir
, 

mu
st

 b
e 

su
bj
ec
t 

to
 t

he
 s

am
e 

la
ws

 o
f 

so
un
d 

as
 
th
e 
bl
as
t 

of
 t

he
 q

ua
rr

y,
 
an
d 

th
e 

sa
me

 m
et
ho
d 

of
 r

ea
so

ni
ng

 w
il

l 
ap

pl
y 

in
 t

hi
s 

ca
se

 a
s 

in
 t

he
 o

th
er
.

Th
e 

si
mu

lt
an

eo
us

ne
ss

 o
f 

th
e 
sh

oc
ks

 a
nd

 e
xp
lo
si
on
s 

pr
ov

es
 
th
at
 
th

e 
so

un
d 

ha
s 

no
t 

fa
r 

to
 t

ra
ve

l 
th

ro
ug

h 
th
e 
ai
r 

to
 r

ea
ch
 

th
e 

ob
se

rv
er

; 
an

d 
wh
il
e 

th
e 

pr
im

ar
y 

ca
us
e 

of
 t

he
 e

xp
lo

si
on

s 
ma

y 
be

 d
ee

pl
y 

se
at
ed
 i

n 
th

e 
ea
rt
h,
 
ye

t 
th
e 

im
me
di
at
e 

ca
us

e 
of

 t
he
 s

ou
nd
s 

ma
y 

be
 a

t 
or

 n
ea

r 
th
e 

su
rf
ac
e.
 

It
 i

s 
kn
ow
n 

th
at

 
th

e 
lo
ud
ne
ss
 a

nd
 i

nt
en
si
ty
 o

f 
so

un
ds

 
de
pe
nd
 

up
on
 

th
e 

am
pl

it
ud

e 
of

 
th

e 
so
un
d-
wa
ve
. 

Su
pp
os
e,
 
th

en
, 

th
at
 
th
e 

ca
us

e 
of

 
th

es
e 

ex
pl
os
io
ns
 b

e 
de

ep
ly

 s
ea
te
d 

in
 t

he
 c

ru
st
 o

f 
th

e 
ea
rt
h,
 
th

e 
fo
rc
e 
ac
ti
ng
 a

nd
 r

ea
ct
in
g 

up
on
 
th

e 
su

pe
ri

nc
um

be
nt

 s
tr

at
a 
wi
ll
 
im
pa
rt
 
it
s 

vi
br
at
io
ns
 
to

 
th
em
 
an
d 

tr
an

sm
it

 
th

ro
ug

h 
th

em
 i

ts
 i

mp
ul
si
on
s 

to
 t

he
 a
tm

os
ph

er
e 
ab

ov
e.

* 
I 
am

 i
nc
li
ne
d,
 
th
er
ef
or
e,
 
to

 t
he

 o
pi
ni
on
 t

ha
t 

mo
st

 o
f 

th
e 
no
is
es
 

ac
co

mp
an

yi
ng

 e
ar

th
qu

ak
es

 a
re
 t

he
 r

es
ul
ts
 o

f 
vi

br
at

or
y 
mo
ve
me
nt
s 

in
 
th

e 
ea
rt
h'
s 

cr
us
t,
 
or
 a

re
 t

he
 s

ec
on
da
ry
 e

ff
ec
ts
 

of
 

a 
fo

rc
e 
ac

ti
ng

 a
t 

gr
ea

t 
de

pt
hs

 b
en
ea
th
. 

Th
is

 o
pi

ni
on

 s
ee
ms
 
to
 b

e 
su

st
ai

ne
d 

by
 t

he
 e

vi
de
nc
e 

of
 t

he
 w
it
ne
ss
es
 u

po
n 

th
e 

su
mm

it
 a

s 
we
ll
 a

s 
fi
ve
 m

il
es
 
fr

om
 t

he
 b

as
e 

of
 S

to
ne
 M

ou
nt

ai
n,

 
al

l 
of

 w
ho
m 

co
nc

ur
 a

s 
to
 

th
e 

si
mu

lt
an

eo
us

ne
ss

 
of

 
th
e 

sh
oc

ks
 a

nd
 e

xp
lo
si
on
s.
 

To
 t

hi
s 

it
 m

ay
 b

e 
ob
je
ct
ed
 
th
at
 e

ar
th

qu
ak

e-
sh

oc
ks

 a
re

 o
ft
en
 u

na
cc
om
pa
ni
ed
 w

it
h 

no
is

es
, 

or
 t

ha
t 

th
e 

fo
rm
er
 m
ay
 p

re
ce

de
 t

he
 l

at
te

r 
by

 s
ev

er
al

 m
in

ut
es

. 
In

 r
ep
ly
, 

I 
wi

ll
 s

ta
te

 t
ha
t 

th
e 

cr
us
t 

of
 t

he
 e

ar
th

 i
s 

co
mp
os
ed
 

of
 d

if
fe
re
nt
 s

tr
at

a,
 
so
me
 c

ap
ab

le
 o

f 
tr
an
sm
it
ti
ng
 v

ib
ra
ti
on
s 

th
at
 a

re
 a
ud
ib
le
 a
nd

 o
th

er
s 

th
at
 a

re
 n

ot
, 

as
 a

 s
tr
in
g 
ma
y 

be
 m

ad
e 

to
 v
ib
ra
te
 a

nd
 y

et
 p

ro
du

ce
 n

o 
au
di
bl
e 

so
un
d.
 

No
w,

 
su

pp
os

e 
ou

r 
ob

se
rv

er
 t

o 
be

 s
ta

nd
in

g 
up

on
 a
 s
ec
ti
on
 
of

 
th
e 

ea
rt
h'
s 

cr
us
t 
wh
ic
h 

is
 i

nc
ap
ab
le
 o

f 
re
ce
iv
in
g 

or
 i

mp
ar
ti
ng
 s
ou

nd
-v

ib
ra

ti
on

s,
 
he

 m
ay

 f
ee

l 
th
e 
ea
rt
hq
ua
ke
-s
ho
ck
s 

an
d 

ye
t 

he
ar

 n
o 

no
is
e;
 
or
, 

if
 s

ou
nd
s 

sh
ou
ld
 r

ea
ch
 h
im
 a
ft

er
 a

n 
in
te
rv
al
 o

f 
ti

me
, 

th
ey

 m
ay
 c

om
e 

fr
om

 a
 d

is
ta
nt
 s

ec
ti

on
 

ca
pa

bl
e 

of
 p

ro
du

ci
ng

 t
he
m,
 
bu

t 
wh

ic
h 

mu
st

 b
e 

tr
an

sm
it

te
d 

to
 h

is
 e

ar
 t

hr
ou
gh
 t

he
 i

nt
er
ve
ni
ng
 a
tm
os
ph
er
e.

Th
is

 d
is
cu
ss
io
n 

le
ad

s 
me

 t
o 

th
e 

co
nc
lu
si
on
 t

ha
t 

th
e 

ph
en
om
en
a 

co
nn
ec
te
d 
wi

th
 t

he
 a
gi
ta
ti
on
 o
f 

St
on
e 
Mo
un
ta
in
 

mu
st

 
be

 
re

fe
rr

ed
 

to
 

th
at

 
ge

ne
ra

l 
vo

lc
an

ic
 o

r 
ea

rt
hq

ua
ke

 f
or
ce
, 

wh
ic
h 

se
em
s 

as
 n

ec
es
sa
ry
 t

o 
th
e 
ec
on
om
y 

of
 n

at
ur
e 

as
 l

ig
ht

, 
he

at
, 

or
 e

le
ct

ri
ci

ty
. 

I 
am
 n

ot
 b

ol
d 

en
ou
gh
 

to
 

ve
nt

ur
e 

a 
th

eo
ry

 
su

ff
ic

ie
nt

ly
 

br
oa
d 

to
 

ex
pl
ai
n 

th
es

e 
pe
cu
li
ar
 

ph
en
om
en
a.
 

I 
ca

nn
ot

 
pe

ne
tr

at
e 

th
e 

ea
rt

h 
to

 e
xa

mi
ne

 t
he

 c
on

fi
gu

ra
ti

on
 o

f 
it

s 
in
ne
r 

su
rf
ac
e.
 

Th
er
e 
ma

y 
be
 b

ro
ad
 a

nd
 

hi
gh

 a
rc

he
s 

un
de

r 
wh

ic
h 

th
e 
ea

rt
hq

ua
ke

-w
av

e 
ma

y 
mo

ve
 w
it
ho
ut
 

di
st
ur
bi
ng
 

th
e 

cr
us
t 

ab
ov
e;
 

or
 

th
er
e 

ma
y 

be
 

de
ep
 

de
pr
es
si
on
s 

pr
es
en
ti
ng
 
wa
ll
s,
 
ag

ai
ns

t 
wh

ic
h 

th
e 
mo

lt
en

 t
id
e 
ma
y 

be
at

 a
nd
 b

re
ak

 a
nd
 s

en
d 

up
 i

ts
 
th
un
de
ri
ng
 v
ib
ra
ti
on
s 

to
 
th

e 
su
mm
it
 o

f 
th

e 
lo
ft
ie
st
 m

ou
nt

ai
n.

 
Al
l 

th
is

 i
s 

hy
po

th
et

ic
al

 
an
d 

un
sa
ti
sf
ac
to
ry
. 

Bu
t 

al
th
ou
gh
 
we
 

ar
e 

no
t 

su
ff

ic
ie

nt
ly

 
ac
qu
ai
nt
ed
 w
it
h 

th
e 
na
tu
re
 o

f 
th

is
 f

or
ce
, 

it
s 

mo
de

s 
of

 a
ct
io
n 

an
d 

th
e 

la
ws
 w

hi
ch
 g
ov

er
n 

it
, 

to
 s

ug
ge

st
 a

 
th
eo
ry
 c

ap
ab

le
 o

f 
ex
pl
ai
ni
ng
 a
ll
 
th

e 
ph

en
om

en
a,

 
ye

t 
we

 m
ay

 e
xa

mi
ne

 t
he

 f
ac

ts
 w

it
h 

re
fe
re
nc
e 

to
 

th
e 

pr
ob
ab
il
it
y 

of
 

St
on

e 
Mo

un
ta

in
 b

ec
om

in
g 

an
 e

ru
pt

iv
e 

vo
lc
an
o.
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Wh
il

e 
th
e 

ex
pl

os
iv

e 
ch

ar
ac

te
r 

of
 
th
e 

so
un
ds
, 

si
mu
lt
an
eo
us
ne
ss
 o

f 
so

un
ds

 a
nd
 s

ho
ck
s,

 
an
d 

th
e 

li
mi
te
d 

ar
ea
 o

f 
ag

it
at

io
n 

se
em

 
to

 
in
di
ca
te
 

so
me

 l
oc

al
 c

au
se

, 
ye

t 
th

e 
ge

ne
ra

l 
ru

le
 w
hi
ch
 r

eg
ul

at
es

 t
he

 d
is

tr
ib
ut
io
n 

of
 v

ol
ca
no
es
 o

n 
co
nt
in
en
ts
 

se
em
s 

to
 m

il
it

at
e 

ag
ai
ns
t 

su
ch
 a
 c

on
cl
us
io
n.
 

Vo
lc

an
oe

s 
ar

e 
ar

ra
ng

ed
 
al

on
g 

th
e 

bo
rd
er
 

re
gi

on
s 

of
 

co
nt
in
en
ts
, 

as
 

be
tw

ee
n 

th
e 
Pa
ci
fi
c 

an
d 
Ro

ck
y 

Mo
un

ta
in
s,
 
an
d 

no
 r

em
ai
ns
 o

f 
vo
lc
an
ic
 a

ct
io
n 
ha

ve
 e

ve
r 

be
en
 f

ou
nd
 a

lo
ng

 t
he
 A
pp

al
ac

hi
an

 
ra
ng
e.
 

Th
es
e 

ar
e 

im
po
rt
an
t 

fa
ct

s,
 
in

di
ca

ti
ng

 n
o 

ch
an

ce
 r

es
ul

ts
, 

bu
t 

po
in

ti
ng

 t
o 
a 
na
tu
ra
l 

la
w 
wh

ic
h 

re
gu
la
te
d 

th
ei
r 

ge
og
ra
ph
ic
al
 

di
st
ri
bu
ti
on
. 

An
d 
wh

en
 w
e 

co
ns
id
er
, 

to
o,
 
th
at
 v

ol
ca
no
es
, 

wi
th

 b
ut

 f
ew
 e

xc
ep
ti
on
s,
 
ar

e 
on

ly
 a
 f

ew
 m
il

es
 

fr
om
 t

he
 s

ea
 o
r 

la
ke
; 

th
at
 t

he
 B
lu

e 
Ri

dg
e,

 
of

 w
hi

ch
 S

to
ne
 M
ou
nt
ai
n 

is
 o

nl
y 
an

 a
pp

en
da
ge
, 

is
 

tw
o 

hu
nd
re
d 

an
d 

fi
ft
y 

mi
le
s 

fr
om
 t

he
 A
tl

an
ti

c,
 
an

d 
pr
es

en
ts

 n
o 
ma

rk
s 

of
 f

or
me

r 
er

up
ti

ve
 a

ct
io
n,
 
we
 c

an
no
t 

be
li
ev
e 

th
at

 i
n 

th
es
e 

la
tt

er
 d
ay
s 

it
 w
il
l 

be
ha

ve
 i

ts
el

f 
un

se
em

ly
 a
nd

 d
o 
vi

ol
en

ce
 t

o 
th

at
 n

at
ur
al
 l

aw
 w
hi

ch
 p

la
nt

ed
 i

t 
in
 t

he
 g
ar
de
n-
sp
ot
 o

f 
th
e 

So
ut
h,
 

an
d 
ga

ve
 t

o 
th
e 
Ca

ro
li

na
s 

th
e 
gr
an
de

st
, 

lo
ve

li
es

t 
sc

en
er

y 
on
 t

he
 A
pp
al
ac
hi
an
 r

an
ge
.

[T
he
 f

ol
lo
wi
ng
 s

ug
ge
st
io
ns
 m

ay
 b

e 
co
ns
id
er
ed
 

as
 

a 
po

ss
ib

le
 

so
lu
ti
on
 

of
 

th
e 

ph
en
om
en
a 

in
 

qu
es
ti
on
: 

It
 

is
 

a 
we
ll
-e
st
ab
li
sh
ed
 

fa
ct
 

in
 g
eo
lo
gy

 t
ha
t 

th
e 
su
rf
ac
e 

of
 
th
e 
ea
rt
h 

ha
s 

un
de
rg
on
e 

an
d 

is
 u

nd
er
go
in
g 

ch
an

ge
s.

 
Th
e 

hi
gh

es
t 

mo
un

ta
in

-c
ha

in
s 

ha
ve
 b

ee
n 

in
 p

as
t 

ge
ol
og
ic
al
 p

er
io
ds
 b

en
ea

th
 t

he
 s

ur
fa

ce
 o

f 
th

e 
se

a,
 
as

 i
s 

ev
id
en
t 

fr
om
 

th
e 

ma
ri
ne
 

sh
el
ls
 

wh
ic
h 

ar
e 

fo
un
d 

in
 t

he
ir

 s
tr
at
a.
 

It
 i

s 
al

so
 w
el

l 
es
ta
bl
is
he
d 

th
at
 s

om
e 

po
rt
io
ns
 o

f 
th
e 
ea

rt
h'

s 
su

rf
ac

e 
ar
e 

at
 

pr
es
en
t 

gr
ad

ua
ll

y 
ri

si
ng

 a
nd

 o
th

er
s 

sl
ow

ly
 f

al
li

ng
. 

No
w,

 
if
 w

e 
as

su
me

 
th

at
 

th
e 

re
gi
on
 

ar
ou
nd
 

St
on

e 
Mo
un
ta
in
 

is
 

un
de
rg
oi
ng
 
a 

ve
ry

 
gr
ad
ua
l 

el
ev
at

io
n 

or
 d

ep
re
ss
io
n,
 
th
en
 i

t 
wi

ll
 f

ol
lo

w 
th
at
 
th
e 

ro
ck

y 
st

ra
ta

 w
il
l 

be
 b

ro
ug
ht
 
in
to
 a

 
co

nd
it

io
n 

of
 s

tr
et

ch
in

g 
or

 t
en
si
on

 w
hi

ch
 w
il

l 
go

 o
n 
un
ti
l 

th
e 

li
mi

t 
of

 e
la
st
ic
 c

oh
es

io
n 

is
 r

ea
ch
ed
, 

wh
en

 a
 r

up
tu
re
 

or
 

cr
ac

k 
wi

ll
 

su
dd

en
ly

 t
ak
e 

pl
ac
e 

wh
ic

h 
mu

st
 b

e 
at
te
nd
ed
 w
it
h 
a 

ja
r,
 
an
d,
 
in

 s
om

e 
ca
se
s,
 
wi
th
 a
n 

au
di
bl
e 

so
un

d.
 

If
 t

he
 

ro
ck

y 
st
ra
ta
 i

s 
of

 t
he
 s

am
e 

ma
te

ri
al
 f

ro
m 

th
e 
su

rf
ac

e 
do

wn
 i

nt
o 

th
e 

in
te
ri
or
; 

fo
r 

ex
am
pl
e,
 
gr
an
it
e,
 
an
d 

th
e 

mo
un
ta
in
 

be
in

g 
in
 

th
e 

pr
oc
es
s 

of
 

de
pr
es

si
on
, 

th
e 

cr
ac

k 
wi

ll
 t

ak
e 
pl

ac
e 
de

ep
 i

n 
th
e 

in
te
ri
or
. 

If
, 

on
 t

he
 o

th
er

 h
an

d,
 
th
e 

mo
un
ta
in
 i

s 
be

in
g 

el
ev
at
ed
, 

th
e 
cr

ac
k 
wi

ll
 b

e 
at

 
th

e 
su

rf
ac

e.
 

If
, 

ho
we
ve
r,
 
th

e 
up
pe
r 

st
ra
ta
 a
re

 m
or

e 
ex
te
ns
ib
le
 

th
an

 
th
e 
de
ep
er
 s

ea
te

d,
 
th
e 
cr
ac
k 
ma

y 
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a 

ma
ss

 o
f 

ro
ck

s,
 
mo
st
 
of
 
th

e 
ea
rt
h 
ha

vi
ng

 b
ee

n 
ca

rr
ie

d 
aw

ay
. 

Th
e 

de
pr

es
si

on
 a

t 
th
e 

to
p 
wa

s 
gr

ea
te

r,
 
wh
il
e 

th
e 

su
cc
es
si
ve
 

ja
rs

 
ha

d,
 

un
de
r 

th
e 

ac
ti

on
 

of
 

th
e 

fo
rc
e 

of
 g

ra
vi

ty
, 

mo
ve

d 
th
e 
ma

ss
 d

ow
nw

ar
d,

 
an
d 

ha
d 

fo
rc
ed
 t

he
 s

tr
ea
m 

st
il
l 

fu
rt

he
r 
aw
ay
 f

ro
m 

th
e 

hi
ll

. 
Th

e 
vi
ol
en
ce
 h
ad
 a

t 
on
e 

po
in
t 

ex
te
nd
ed
 i

ts
el

f 
a 

li
tt

le
 f

ur
th
er
 t

o 
th
e 

ea
st

. 
A 

la
rg

e 
oa

k 
tr

ee
 o

f 
gr

ea
t 

ag
e 

an
d 

fo
ur

 o
r 

fi
ve
 

fe
et
 

in
 
di

am
et

er
 

ha
d 

be
en

 
en

ti
re

ly
 

sp
li

t 
op
en
 f

ro
m 

ro
ot

 
to
 t

op
, 

an
d 

th
ro
wn
 d

ow
n 

so
 t

ha
t 

th
e 

tw
o 
ha

lv
es

 l
ay
 

se
ve

ra
l 

fe
et

 a
pa

rt
.
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In
 r

ay
 f

or
me
r 

pu
bl

ic
at

io
n,

 
it
 w

as
 s

ug
ge
st
ed
 
th
at
 
if

 t
he

 p
he

no
me

na
 a

t 
th
is
 p

oi
nt

 w
er

e 
du
e 

to
 

vo
lc
an
ic
 

ac
ti

on
, 

si
mi

la
r 

di
st
ur
ba
nc
es
 

wo
ul

d 
be

 
no

ti
ce

d 
at
 

ot
he

r 
lo

ca
li

ti
es

 i
n 

th
e 
Al

le
gh

an
y 

ra
ng
e.
 

I 
wa
s 

so
on
 i

nf
or

me
d 

th
at
 
th

re
e 
or
 f

ou
r 

ye
ar

s 
pr
ev
io
us
ly
, 

in
 t

he
 s

ou
th

ea
st

er
n 

pa
rt

 o
f 
Ma
co
n 

Co
un

ty
, 

be
tw

ee
n 

th
e 
Tu
ck
as
eg
ee
 R
iv
er
 a
nd
 t

he
 C
ow

ee
 

Mo
un

ta
in

, 
th
e 

gr
ou

nd
 
wa

s 
sh
ak
en
 v
io

le
nt

ly
 f

or
 s

ev
er

al
 m

in
ut
es
. 

A 
fe

w 
da

ys
 a

ft
er
wa
rd
 s

om
e 

pe
rs
on
s 

di
sc
ov
er
ed
 a

 f
re

sh
 c

ha
sm
, 

tw
o 
or

 
th
re
e 

fe
et

 w
id

e,
 
wh
ic
h 

ex
te
nd
ed
 m

or
e 

th
an
 a
 m

il
e.

 
Th

is
 w

as
 
in
 t

he
 m
on

th
 
of

 
Ju
ne
, 

an
d 

th
ey
 

sa
id
 

th
e 

le
av

es
 

an
d 

br
an
ch
es
 o

f 
ti
mb
er
 i

mm
ed

ia
te

ly
 a
bo

ve
 t

he
 c

ha
sm
, 

in
 p

la
ce
s,
 
pr
es
en
te
d 

th
e 
ap

pe
ar

an
ce

 o
f 
ha

vi
ng

 b
ee

n 
sc
or
ch
ed
. 

Th
ou

gh
 I

 
wa

s 
no
t 

ab
le

 t
o 
vi
si
t 

th
e 

pl
ac
e,
 
ye

t 
fr

om
 t

he
 c

ha
ra

ct
er

 o
f 
my
 i

nf
or
ma
nt
s 

I 
do

 n
ot

 d
ou

bt
 
th
at
 
th
e 

fa
ct

s 
we

re
 

as
 
ab

ov
e 

st
at
ed
.

I 
ha

ve
 a

ls
o 

be
en

 i
nf

or
me

d 
th

at
 
in

 t
he
 c

ou
nt
y 

of
 C

he
ro

ke
e,

 
in

 t
he
 y
ea

r 
18

29
, 

or
 t

he
re

ab
ou

ts
, 

th
e 
Va

ll
ey

 R
iv
er
 
mo
un
ta
in
 

wa
s 

le
ft

 o
pe

n 
fo
r 
a 
co
ns
id
er
ab
le
 d
is

ta
nc

e,
 
du
ri
ng
 a
 v
io

le
nt

 s
ha
ki
ng
 o

f 
th

e 
ea
rt
h 

in
 t

ha
t 

vi
ci
ni
ty
. 

Th
e 

ch
as
m,
 
th
ou
gh
 

pa
rt

ia
ll

y 
fi
ll
ed
 u

p,
 
is
 
re

pr
es

en
te

d 
as

 s
ti

ll
 v

is
ib
le
.

Mr
. 

Si
la
s 

Mc
Do

we
ll

, 
of
 M

ac
on

 C
ou
nt
y,
 
a 
hi
gh
ly
 r

es
pe

ct
ab

le
 a
nd
 i

nt
el

li
ge

nt
 g

en
tl
em
an
, 

ac
cu
st
om
ed
 t

o 
ob
se
rv
e 
an

d 
wr
it
e 

on
 

su
ch

 
su
bj
ec
ts
, 

ha
s 

st
at
ed
 r

ec
en
tl
y 

in
 a
 p

ap
er

 p
ub
li
sh
ed
 a

t 
As
he
vi
ll
e,
 
th
at
 m

an
y 
ye
ar
s 

si
nc

e 
th

er
e 
wa
s 

a 
vi
ol
en
t 

sh
oc
k 

in
 t

he
 n

ei
gh

bo
rh

oo
d 

wh
er
e 

he
 r

es
id
es
, 

du
ri
ng
 w
hi
ch
 a

 c
ha
sm
 w
as

 o
pe
ne
d 

on
 t

he
 n

or
th

 s
id

e 
of

 
th

e 
mo

un
ta

in
 
wh
ic
h 

se
pa

ra
te

s 
th

e 
El

le
ja

y 
wa

te
rs

 f
ro

m 
th
os
e 

of
 t

he
 S

ug
ar

 F
or

k 
Ri

ve
r.

 
He

 s
ta

te
s 

th
at
 
th

e 
op
en
in
g 

is
 s

ti
ll
 v

is
ib
le
. 

Th
is

 
lo

ca
li

ty
 i

s 
ei
gh
t 

or
 t

en
 m

il
es
 
to

 t
he
 s

ou
th

ea
st

 o
f 

Fr
an

kl
in

, 
in

 M
ac

on
 C

ou
nt

y.

Ab
ou
t 

th
re
e 
ye

ar
s 

si
nc

e 
I 
he

ar
d 

fr
om

 m
an

y 
pe
rs
on
s,
 
th
at
 
fo

r 
se

ve
ra

l 
we

ek
s 

sm
ok
e 

co
nt
in
ue
d 

to
 

is
su

e 
fr

om
 
a 

sm
al
l 

cr
ev
ic
e 

in
 

th
e 

ro
ck
, 

in
 M
ad
is
on
 C
ou

nt
y.

 
No

t 
lo

ng
 a
ft
er
wa
rd
 I

 w
en
t 

to
 t

he
 p

la
ce

, 
an
d 

th
ou
gh
 t

he
 s

mo
ke
 h

ad
 p

re
vi

ou
sl

y 
ce
as
ed
 
to

 i
ss

ue
, 

ye
t 

th
er

e 
wa

s 
ev
id
en
ce
 t

ha
t 

th
e 

lo
ca

li
ty

 h
ad
 a

t 
so

me
 t

im
e,

 
pr
ob
ab
ly
 d
ur

in
g 

th
e 

pr
es

en
t 

ce
nt

ur
y,

 
be
en
 

su
bj

ec
te

d 
to
 

vi
ol
en
ce
, 

th
at

 
ha
d 

ch
an

ge
d 

th
e 

ou
tl
in
es
 o

f 
th
e 
gr

ou
nd

 a
nd

 s
ur

fa
ce

 r
oc

ks
. 

Th
is

 s
po
t 

is
 a

bo
ut

 
fi
ft
ee
n 

mi
le
s 

ea
st

 o
f 

th
e 
Ha
yw
oo
d 

Mo
un

ta
in

, 
an

d 
ab
ou
t 

as
 f

ar
 f

ro
m 

th
e 
Wa
rm
 S
pr

in
g 

to
 t

he
 n

or
th
we
st
 o

f 
it
.

La
st

ly
, 

we
 h

av
e 

to
 n

ot
ic

e 
th

e 
di
st
ur
ba
nc
e 

of
 t

he
 B

al
d 

an
d 

St
on

e 
Mo
un
ta
in
s.
 

Th
ey

 a
re

 s
it
ua
te
d 

si
x 

or
 

ei
gh
t 

mi
le
s 

to
 

th
e 

ea
st

 
of
 
th

e 
Bl
ue
 R

id
ge

. 
Be

tw
ee

n 
th

e 
he
ad
wa
te
rs
 o

f 
th

e 
Ca

ta
wb

a 
an
d 

th
os
e 
mo
un
ta
in
s 

of
 B

ro
ad
 R

iv
er

, 
th
er
e 

ex
te

nd
s 

ma
ny

 m
il
es

 e
as
tw
ar
d 
a 

ra
ng

e 
of

 m
ou
nt
ai
ns
 a

tt
ai

ni
ng

 t
he
 h
ei
gh
t 

in
 p

la
ce
s 

of
 f

ou
r 

th
ou

sa
nd

 f
ee

t.
 

Th
e 

Ba
ld

 
an

d 
St

on
e 

Mo
un
ta
in
s,
 
fr
om
 t

he
ir
 a
pp

ea
ra

nc
e,

 
ar
e 

pr
ob

ab
ly

 t
he

 h
ig
he
st
 p

ar
t 

of
 t

hi
s 

ri
dg
e,
 
an

d 
ne
ar
ly
 e

qu
id

is
ta

nt
 
fr
om
 t

he
 C
at
aw
ba
 

an
d 

Br
oa

d 
Ri

ve
rs

. 
My

 i
nf

or
ma

ti
on

 i
n 

re
fe
re
nc
e 

to
 
th

em
 i

s 
de
ri
ve
d 

en
ti
re
ly
 

fr
om

 
co

nv
er

sa
ti

on
s 

wi
th
 
a 

nu
mb

er
 

of
 

ge
nt

le
me

n,
 

an
d 

fr
om

 
th

e 
ac

co
un

ts
 p

ub
li
sh
ed
 i

n 
ne
ws
pa
pe
rs
. 

Th
e 

fi
rs
t 

sh
oc
ks
 w

er
e 

pe
rc
ei
ve
d 

on
 t

he
 1

0t
h 

of
 F

eb
ru
ar
y 

la
st

, 
an

d 
th
ey
 w
er

e 
fo
r 

th
e 

fi
rs
t 

mo
nt

h 
or

 t
wo
 m
or

e 
fr

eq
ue

nt
 
th

an
 t

he
y 
ha

ve
 s

in
ce
 b

ee
n.
 

Du
ri

ng
 t

he
 

la
st
 

tw
o 

mo
nt
hs
 

th
ey

 
ha

ve
 

oc
cu

rr
ed

 a
t 

in
te

rv
al

s 
of

 a
 w
ee
k 

or
 t

wo
, 

bu
t 

ha
ve

 b
ee

n 
mo
re
 v

io
le

nt
 
th
an
 t

he
 a

ve
ra
ge
. 

Wi
th

in
 t

he
 l

as
t 

fi
ve
 

mo
nt

hs
, 

pr
ob

ab
ly

 a
 h

un
dr

ed
 s

ho
ck
s,
 
ac

co
mp

an
ie

d 
wi

th
 n

oi
se
s,
 
ha
ve
 o

cc
ur
re
d.
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Th
e 

di
st

an
ce
 f

ro
m 

th
is

 p
oi
nt
 
to
 t

he
 V
al
le
y 
Ri

ve
r 

Mo
un
ta
in
, 

in
 O
he

ro
ke

e,
 
ne
ar
ly
 d

ue
 w

es
t,

 
is

 
mo

re
 

th
at

 
on

e 
hu

nd
re

d 
mi

le
s 

in
 a
 d
ir

ec
t 

li
ne

. 
Fr
om
 t

he
 m
ou

nt
ai

n 
in

 H
ay
wo
od
, 

to
 r

ea
ch
 t

he
 p

ar
al
le
l 

of
 l

at
it
ud
e 

pa
ss
in
g 

th
ro

ug
h 

th
e 
mo
un
ta
in
 

ne
ar

 E
ll
ej
ay
, 

in
 M

ac
on
, 

on
e 

mu
st

 
tr

av
el

 m
or
e 

th
an

 t
hi

rt
y 
mi
le
s 

so
ut

h.
 

It
 i

s 
th

us
 m

an
if
es
te
d 

th
at

 t
he

re
 i

s 
a 

be
lt

 
of
 

co
un

tr
y 

mo
re
 

th
an
 
a 

hu
nd

re
d 

mi
le
s 

in
 e

xt
en

t 
fr

om
 e
as
t 

to
 w
es
t 

by
 t

hi
rt

y 
in

 b
re

ad
th
 i

n 
wh
ic
h 

su
ch
 d

is
tu

rb
an

ce
s 
ha
ve
 

be
en

 o
bs
er

ve
d.

 
In

 t
he
 p

re
se

nt
 s

ta
te

 o
f 

sc
ie

nt
if

ic
 k
no

wl
ed

ge
, 

it
 m

ay
 n

ot
 b

e 
an
 e

as
y 

ta
sk

 t
o 

of
fe
r 

an
 
ex
pl
an
at
io
n 

of
 

th
e 

ca
us
es

 w
hi

ch
 w
il

l 
be

 g
en
er
al
ly

 a
cc

ep
te

d 
as

 s
at
is
fa
ct
or
y.

Wh
en

 w
e 

ta
ke
 i

nt
o 

ac
co

un
t 

th
es
e 

in
di

ca
ti

on
s 

at
 d

if
fe

re
nt

 p
oi

nt
s 

in
 t

he
 N
or

th
 C
ar
ol
in
a 

mo
un

ta
in

s,
 
it

 s
ee

ms
 e

vi
de

nt
 
th

at
 

th
er

e 
is
 

be
ne
at
h 

th
e 

su
rf
ac
e 

a 
co

nd
it

io
n 

of
 t

hi
ng

s 
th
at
 e

xt
en

ds
 o

ve
r 
a 

co
ns

id
er
ab
le
 a

re
a.
 

A 
po

rt
io

n 
of
 t

he
 g
lo
be
 

wh
ic

h,
 
fr

om
 i

ts
 g
eo

lo
gi

ca
l 

st
ru
ct

ur
e,
 
ou
gh
t 

to
 b

e 
re

ga
rd

ed
 
as

 
be

in
g 

as
 

st
ab
le
 

as
 

an
y 

pa
rt

 
of
 

ou
r 

pl
an

et
, 

is
 

ne
ve
rt
he
le

ss
 

no
t 

fr
ee

 f
ro

m 
ch

an
ge
, 

wh
et

he
r 

th
is
 i

s 
to
 b

e 
re

ga
rd

ed
 a
s 
du
e 

to
 t

he
 d
im
in
is
hi
ng
 f

or
ce
, 

wh
ic
h 

at
 o

ne
 t

im
e 

wa
s 

su
ff

ic
ie
nt
 
to

 h
ea

ve
 u
p 

th
is

 
tr

ac
t 

of
 c

ou
nt
ry
, 

wi
th
 a

ll
 i

ts
 m

ou
nt

ai
n 

ch
ai
ns
, 

or
 w
he
th
er
 i

t 
is

 t
o 

be
 

co
ns

id
er

ed
 

as
 

ev
id

en
ce

 o
f 
a 
gr
ad
ua
l 

re
tu

rn
 o

f 
th
at
 v

ol
ca

ni
c 

ac
ti

on
 w
hi

ch
 m

an
if
es
ts
 i

ts
el

f 
st
il
l 

el
se
wh
er
e,
 
to
 s

o 
gr

ea
t 

an
 e

xt
en

t,
 
it
 

is
 p

er
ha

ps
 d

if
fi
cu
lt
 
to
 d

ec
id
e 

un
ti
l 

fu
rt
he
r 

ob
se
rv
at
io
ns
 h

av
e 

be
en

 m
ad
e.
 

Is
 i

t 
no
t 

of
 s

uf
fi

ci
en

t 
in
te
re
st
 
to

 j
us

ti
fy

 
th

e 
ma

na
ge
rs
 

of
 t

he
 C
oa

st
 S

ur
ve
y,
 
or

 s
om
e 

ot
he
r 

co
mp
et
en
t 

ag
en
cy
, 

to
 m

ak
e 

su
ch

 c
ar
ef
ul
 m

ea
su
re
me
nt
s 

of
 t

he
 h

ei
gh

t 
of
 

ce
rt

ai
n 

po
in
ts
, 

as
 t

o 
as
ce
rt
ai
n,
 
wi
th
in
 t

he
 n

ex
t 

tw
en
ty
-f
iv
e 

or
 f

if
ty
 y
ea

rs
, 

wh
et
he
r 

an
y,

 
an
d 

to
 w
ha
t 

ex
te
nt
, 

ch
an

ge
s 

ma
y 
be
 o
cc
ur
ri
ng
 i

n 
th
is
 r

eg
io
n?

N) Q 
A.
 

Ho
n.

 
T.
 
L.
 
Cl

in
gm

an
, 

We
st
er
n 
Ex
po
si
to
r 

(N
o 

da
te

) 

B.
 

MW
R 

[2
90

]

No
 n

ot
ic

es
 o

f 
ea

rt
hq

ua
ke

s 
ha
ve
 b

ee
n 

re
po
rt
ed
 b

y 
th

e 
si

gn
al
-s
er
vi
ce
 o

r 
vo
lu
nt
ee
r 

ob
se

rv
er

s,
 

ex
ce
pt
 

th
e 

re
po
rt
s 

of
 

pr
of

es
so

r 
Du
pr
ey
 

an
d 

ot
he

rs
 

re
la

ti
ng

 
to
 

th
e 
di

st
ur

ba
nc

es
 a

t 
Ba

ld
 M

on
ta
in
, 

in
 N
or

th
 C
ar
ol
in
a,
 
wh
ic
h 
sh
ow
 t

ha
t 

th
e 

ph
en
om
en
a 

in
 t

ha
t 

re
gi

on
 h
av
e 

co
nt

in
ue

d 
an
d 
ar
e 

of
 t

he
 n

at
ur

e 
of

 
sl

ig
ht

 
co
nc
us
si

on
s,
 

wi
th
 
no

 
tr

ac
es

 
of
 
vo

lc
an

ic
 

ac
ti

on
.

1.
 

Pr
of

es
so

r 
Du

pr
ey

 -
 p

er
so
na

l 
co

mm
un

ic
at

io
n

2.
 

An
on
ym
ou
s 

- 
pe
rs
on
al
 c

om
mu

ni
ca

ti
on

C.
 

Mo
ne
ym

ak
er

 
[2
83
] 

18
74

 
FE

B 
10

-1
7 

Ru
mb
li
ng
 B
al
d,
 
NC

 

1.
 

Mo
rl

ey
, 

Ma
rg
ar
et
 W

ar
ne
r:
 

Th
e 

Ca
ro
li
na
 M

ou
nt
ai
ns
 (

19
13

)
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"C
lo
se
 t

o 
us

 
is
 
th

e 
Ol

d 
Ru
mb
li
ng
 B

al
d,

 
hi

gh
 u

p 
on

 w
ho

se
 r

oc
ky

 t
op
 i

s 
wh

at
 a

pp
ea
rs
 
to
 b

e 
a 

ca
bi

n,
 

bu
t 

wh
ic
h 

is
 

su
ch
 

on
ly

 
in

 
se
em
in
g 

- 
fr
om
 
so

me
 

tr
ic
k 

of
 

th
e 

sh
ad

ow
s 

ag
ai
ns
t 

th
e 
br
ok
en
 r

oc
k.
 

Th
is
 i

s 
po

in
te

d 
ou
t 

to
 v
is
it
or
s 

as
 

"E
sm

er
al

da
's
 c

ab
in

,'
 
so

 n
am

ed
 b

ec
au
se
 h
er

e 
at

 L
og

an
's

 t
he
 a

ut
ho

r 
of

 E
sm

er
al

da
 w
ro
te
 h

er
 p

la
y 

in
 
th

e 
pr

es
en

ce
 

of
 

ol
d 

Ru
mb
li
ng
 

Ba
ld

. 
Th

e 
Ol
d 

Ru
mb

li
ng

 B
al
d 

is
, 

pe
rh
ap
s,
 
th
e 

mo
st

 n
ot
ed
 o

f 
an

y 
mo

un
ta

in
 i

n 
th

is
 p

ar
t 

of
 t

he
 w

or
ld

. 
Up

 
to

 
18

78
, 

he
 w
as
 j

us
t 

th
e 

'O
ld

 B
al
d'
, 

bu
t 

th
en

 h
e 

be
ga
n 

to
 r

um
bl

e 
an

d 
sh

ak
e 

th
e 

ea
rt

h,
 
an
d 

th
er

eb
y 

at
ta

in
ed

 a
 
di

st
in

ct
io

n 
th

at
 s

et
 h

im
 a
pa
rt
 
fr

om
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bl
e 

an
d 

sh
ak

e 
th

e 
ea
rt
h 

an
d 

th
er

eb
y 

at
ta
in
ed
 a

 d
is

ti
nc

ti
on

 
th
at
 s

et
 h

im
 a
pa
rt
 
fr

om
 

al
l 

th
e 

ot
he
r 

mo
un

ta
in

s 
of

 t
he

 B
lu
e 

Ri
dg
e.
 

Wh
at

ev
er

 e
ls

e 
th

e 
ot
he
rs
 w

er
e 

or
 d

id
, 

no
ne

 o
f 

th
em

 r
um
bl
ed
. 

Fr
om

 
'7

8 
to
 

'8
0 

th
e 

Ol
d 

Ba
ld

 k
ep
t 

th
e 

pe
op

le
 w
on

de
ri

ng
 a
nd
 
th

os
e 
ne

ar
 h
im
 a
pp
re
he
ns
iv
e.
 

Wh
at

 w
as
 h

e 
ru
mb
li
ng
 a
bo

ut
? 

Wh
y 
wa

s 
he
 

sh
ak
in
g 

th
e 

ea
rt
h?
 

An
d 

wh
at
 w

ou
ld

 h
e 

do
 n

ex
t?
 

He
 r

um
bl
ed
 h

is
 l

as
t 

ru
mb

le
 i

n 
'8
5,
 w

e 
we

re
 t

ol
d,

 
si

nc
e 

th
en
 
he
 

ha
s 

be
en
 a

s 
"q

ui
et

 a
s 

of
 o

ld
."

"  
 ac
co
rd
in
g 

to
 r

es
id
en
ts
 o

f 
th

e 
Ch
im

ne
y 
Ro
ck
 s
ec

ti
on

, 
ho
we
ve
r,
 
ol
d 

Ba
ld
 h

as
 

no
t 

qu
it
 

ru
mb
li
ng
. 

He
 
ga
ve
 
a 

ve
ry

 
di

st
in

ct
 
ru

mb
le

 i
n 

19
28
 a

nd
 h

as
 a

ls
o 

be
en
 h
ea
rd
 s

in
ce
 t

he
n.

" 
(A

ll
 f

ro
m 
As

he
vi

ll
e 
Ci

ti
ze

n-
Ti

me
s 

7-
23
-3
3)

5.
 

As
he
vi
ll
e 

Ci
ti
ze
n,
 
(7

/2
9/

19
40

),
 
As
he
vi
ll
e,
 
NC

 

"L
ak

e 
Lu
re

, 
Ju

ly
 2

8 
(A

P)
. 

Th
e 

My
st
er

y 
of

 R
um
bl
in
g 

Ba
ld

 M
ou

nt
ai

n 
ha

s 
be

en
 S

ol
ve

d.
"

A 
gr

ou
p 

of
 s

pe
le
ol
og
is
ts
 
fr

om
 t

he
 N
at
io
na
l 

Sp
el
eo
lo
gi
ca
l 

So
ci
et
y,
 
Wa
sh
in
gt
on
, 

D.
C.

 , 
"c
ra
wl
ed
 t

hr
ou
gh
 

th
e 

pr
ec

ip
it

ou
s 

fi
ss
ur
es
 

th
at
 

ho
ne

yc
om

b 
th

e 
hu

ge
 r

oc
k 
a 

th
ou
sa
nd
 f

ee
t 

ab
ov
e 

La
ke

 L
ur

e 
an

d 
fo

un
d 

th
at
 
th

e 
no

is
e 

is
 c

au
se
d 

by
 b

ou
ld
er
s 

wh
ic
h 

br
ea

k 
lo
os
e 

fr
om

 t
he

 t
op
 o

f 
su
bt
er
ra
ne
an
 c

re
vi
ce
s 

an
d 

th
un

de
r 
do

wn
 t

o 
th

e 
bo
tt
om
 o

f 
th

e 
ca
ve
s.
"



Pa
ge
 5

2

"T
he

 s
ha
pe

 o
f 

se
ve

ra
l 

of
 t

he
se
 c

av
es
 i

s 
su
ch
 a
s 

th
at

 
th

ey
 a

ct
 a

s 
so
un
di
ng
 b

oa
rd

s 
an
d 

th
e 

ru
mb
le
 c

an
 b

e 
he
ar
d 

in
 

th
e 

va
ll

ey
 f

ar
 b

el
ow

."

Th
e 

ca
ve
s 

ne
ve

r 
ha
d 

be
en

 e
xp

lo
re

d 
fu
ll
y 

be
fo

re
, 

th
e 

St
at

e 
Ne
ws
 B

ur
ea

u 
sa
id
.

F.
 

So
nd
le
y,
 
F.

A.
 

Th
e 
Hi
ck
or
y-
Nu
t 
Go

rg
e

On
 t

he
 o

th
er

 s
id
e 

of
 B

ro
ad

 R
iv
er
 f

ro
m 

th
e 

Po
ol
s,
 
Ch

im
ne

y 
Ro
ck
 a
nd

 H
ic
ko
ry
-N
ut
 F

al
ls
 i

s 
a 
hi

gh
 m
ou

nt
ai

n 
ri
dg
e 

at
 

ab
ou

t 
th
e 

sa
me
 d

is
ta
nc
e 

fr
om

 t
he
 r

oa
d.
 

Fr
om

 t
hi
s 

ri
dg

e 
wh

ic
h 

ex
te
nd
s 

fr
om

 t
he
 n

or
th
ea
st
 
to
 t

he
 s

ou
th

we
st

 
fo
r 

tw
el
ve
 m

il
es

, 
ar
is
e 

se
ve

ra
l 

pe
ak

s 
ca
ll
ed
 r

es
pe
ct

iv
el

y 
Ro
un
d 

Mo
un

ta
in

, 
St
on
e 

Mo
un

ta
in

, 
an

d 
Ba
ld
 M

ou
nt
ai
n.
 

Th
is
 r

id
ge
 i

s 
fr

om
 

th
re
e 

th
ou
sa
nd
 

to
 

th
ir
ty
-f
iv
e 

hu
nd
re
d 

fe
et
 

in
 h
ei
gh
t 

an
d 

ru
ns

 b
et
we
en
 t

he
 w
at
er
s 

of
 B

ro
ad

 R
iv
er
 o

n 
th
e 
we

st
 a

nd
 C

ro
ok
ed
 

Cr
ee
k 
on

 t
he
 e

as
t,
 
ne

ar
ly

 p
ar

al
le

l 
to

 t
he
 B
lu

e 
(3

2/
33

) 
Ri

dg
e.

 
Gr
ea
t 

ex
ci
te
me
nt
 w

as
 p

ro
du
ce
d 

in
 t

hi
s 

co
un

tr
y 

in
 

18
74
 

by
 a
 s
er

ie
s 

of
 n

oi
se
s 

an
d 

sh
oc
ks
 e

ma
na

ti
ng

 f
ro

m 
th

is
 r

id
ge

 a
nd

 c
on
ti
nu
in
g 

at
 
fr

eq
ue

nt
 i

nt
er

va
ls

 f
ro

m 
Fe
br
ua
ry
 1

0 
un
ti
l 

th
e 

fo
ll

ow
in

g 
Ap
ri
l.
 

Th
ey
 b
eg

an
 o
n 
Tu

es
da

y,
 
Fe

br
ua

ry
 1

0,
 
18
74
, 

by
 c

on
cu

ss
io

ns
 a

nd
 v

ib
ra

ti
on

s 
he

ar
d 

an
d 

fe
lt
 i

n 
St
on
e 

Mo
un

ta
in

. 
Th

es
e 
we

re
 r

en
ew
ed
, 

wi
th
 i

nc
re

as
ed

 v
io

le
nc

e,
 
on

 t
he

 f
ol
lo
wi
ng
 S

un
da

y.
 

Af
te
r 

th
at
, 

th
ey
 g
re

w 
mo
re
 f

re
qu
en
t 

an
d 

th
e 
no

is
es

 w
er

e 
he
ar
d 

an
d 

th
e 

sh
oc
ks
 
fe

lt
 f

or
 e

ig
ht

 m
il
es
 a

ro
un

d.
 

Th
ey

 c
am
e 

fr
om

 B
al
d 

an
d 

St
on

e 
Mo
un
ta
in
s,
 
pe
op
le
 

on
 

th
e 
ea
st
er
n 

si
de

 o
f 

th
e 

pe
ak

s 
pe
rc
ei
vi
ng
 t

he
m 

to
 b

e 
on

 t
he

 w
es

t 
an

d 
pe

op
le

 b
ei

ng
 o
n 

th
e 
we

st
 p

er
ce
iv
in
g 

th
em
 t

o 
be

 
on

 t
he
 e

as
t.

 
Ev

er
y 
di
st
ur
ba
nc
e 

be
ga

n 
wi

th
 a

n 
ex

pl
os

io
n 

si
mi
la
r 

to
 a

 b
la
st
 a

t 
a 

ro
ck

-q
ua

rr
y,

 
fo

ll
ow

ed
 b

y 
a 

ru
mb
li
ng
, 

wh
ic
h 

la
st

ed
 

fo
r 

a 
fe
w 

se
co

nd
s 

an
d 

ac
co

mp
an

ie
d 

by
 t

re
mb
li
ng
s 

of
 t

he
 e

ar
th

 w
hi
ch
 r

at
tl
ed
 o

bj
ec

ts
 s

ta
nd
in
g 

ag
ai

ns
t 

ho
us

es
 i

n 
th
e 
vi
ci
ni
ty
 a

nd
 s

ho
ok
 h

ou
se
s 

th
em
se
lv
es
 a

s 
in

 a
n 

ea
rt
hq
ua
ke
. 

So
un
d 

an
d 

sh
oc
ks
 

we
re

 
si
mu
lt
an
eo
us
 

an
d 

oc
cu

rr
ed

 
so
me
ti
me
s 

du
ri

ng
 

th
e 

da
y,
 
of
te
n 
at

 i
nt
er
va
ls
 n

ot
 g
re

at
er

 t
ha

n 
an
 h
ou

r 
or

 t
wo
. 

Th
e 
gr
ou
nd
 i

ts
el
f 

wa
s 

ma
ny

 
ti

me
s 

fe
lt
 
to

 v
ib

ra
te

 u
nd
er
 p

ed
es

tr
ia

ns
. 

A 
ch

an
ge

 i
n 

th
e 
we
at
he
r 

ca
us
ed
 n
o 

di
mu

ni
ti
on
 i

n 
th
es
e 

ph
en

om
en

a.
 

Pe
op
le
 
at

 
or

 
ne

ar
 

th
e 

to
ps

 o
f 

St
on

e 
an

d 
Ba

ld
 M

ou
nt
ai
ns
 w

er
e 

se
ns

ib
le

, 
at

 
th
e 

ti
me

 o
f 

on
e 

of
 t

he
 o

cc
ur
re
nc
es
, 

of
 a
 q
ui

ve
ri

ng
 o

f 
th

e 
mo

un
ta

in
s 

al
l 

ar
ou

nd
 
th
em
. 

Cr
oc

ke
ry

 a
nd
 g
la
ss
wa
re
 i

n 
th
e 
ho

us
es

 r
at

tl
ed

 a
nd
 t

re
es
 h

av
in

g 
de

ad
 l

ea
ve

s 
sh
oo
k 

as
 

in
 

a 
wi

nd
 s

to
rm
. 

Th
e 

ef
fe

ct
s 
we
re
 p

er
ce
pt
ib
le
 f

or
 f

iv
e 

mi
le

s 
on

 e
ac

h 
si

de
 o

f 
th
es
e 

tw
o 
mo
un
ta
in
 p

ea
ks
 a

nd
 e

ve
n 

ex
te
nd
ed
 

fr
om

 B
ro

ad
 R
iv
er
 o

n 
th
e 

so
ut
hw
es
t 

tw
en
ty
-f
iv
e 

mi
le
s 

to
 C

at
aw

ba
 R
iv

er
 o

n 
th
e 

ea
st

 a
nd

 s
ev
en
te
en
 m
il

es
 
to
 
Ru

th
er

fo
rd

to
n 

on
 t

he
 s

ou
th

ea
st

. 
(3

3/
34

) 
Th

e 
in

ha
bi

ta
nt

s 
we

re
 i

n 
a 

st
at

e 
of

 g
re
at
 a

la
rm
. 

So
me

 s
en
t 

te
n 

mi
le
s 

aw
ay
 f

or
 a

 p
re
ac
he
r 

to
 

co
me
 a

nd
 p

ra
y 

wi
th
 t

he
m,
 
pr
ea
ch
in
gs
 a

nd
 p

ra
ye
r-
me
et
in
gs
 w

er
e 

he
ld
 d

ai
ly

 f
or
 a

 w
ee

k 
or

 m
or
e 

an
d 

tw
en
ty
-f
iv
e 
ne

w 
me

mb
er

s 
co
nn
ec
te
d 

th
em
se
lv
es
 
wi
th
 

th
e 

Ba
pt
is
t 

ch
ur
ch
. 

Th
e 

ne
ws
pa
pe
rs
 f

or
 h
un

dr
ed

s 
of
 m

il
es

 a
ro

un
d 

co
nt
in
ue
d 

to
 p

ub
li
sh
 

ex
ag
ge
ra
te
d 

an
d 

ex
tr

av
ag

an
t 

ac
co

un
ts

 o
f 

th
e 

"S
ha
ki
ng
 o

f 
Ol
d 

Ba
ld
."
 S

ci
en
ti
st
s 

vi
si

te
d 

th
e 

lo
ca
li
ty
 
as

ce
nd

ed
 

St
on
e 

Mo
un
ta
in
 
wh
er
e 

th
e 

di
st
ur
ba
nc
es
 

to
ok

 
pl
ac
e,
 
he

ar
d 

th
e 

ex
pl
os
io
ns
, 

fe
lt

 
th

e 
vi
br
at
io
ns
, 

bu
t 

co
ul
d 

fi
nd
 n

o 
ad

eq
ua

te
 

ex
pl
an
at
io
n 

of
 t

he
 p

he
no
me
na
. 

Th
er

e 
ha
d 

be
en
 n
o 

bl
as

ti
ng

 f
or
 s

ev
er

al
 m

on
th

s,
 
an
d 

ev
en
 

th
en
 

th
e 

ne
ar

es
t 

ha
d 

be
en

 
th

ir
ty

-t
hr

ee
 

mi
le
s 

aw
ay

. 
No

 
ro
ck
 

of
 

vo
lc

an
ic

 o
ri

gi
n 

co
ul

d 
be

 f
ou
nd
 i

n 
th
e 
ne
ig
hb
or
ho
od
. 

Th
e 

fa
ct

 
th

at
 o

n 
St

on
e 

Mo
un
ta
in
 s

ou
nd

 a
nd
 s

ho
ck
 w
er
e 

pe
rc
ei
ve
d 

to
ge

th
er

 s
ho

we
d 

th
at
 
th

ey
 o

ri
gi
na
te
d 

in
 t

ha
t 

pe
ak
. 

Th
e 

ro
ck
s 

we
re

 
no
t 

of
 

ig
ne

ou
s 

ch
ar
ac
te
r 

bu
t 

we
re

 g
ne
is
s 

an
d 

gr
an

it
ic

 s
la
te
. 

Fr
om

 f
if
ty
 t

o 
se

ve
nt

y-
fi

ve
 s

uc
h 

ou
th
ru
st
s 

ha
d 

be
en

 n
ot
ed
 p

ri
or

 
to

 M
ar

ch
 1

8,
 
18
74
, 

an
d 

th
ey
 c

on
ti
nu
ed
 f

or
 w
ee

ks
 a

ft
er
 t

ha
t 

da
te
.

Th
e 
ph
en
om
en
a 
ha

ve
 b
ee

n 
cl
ea
rl
y 
an

d 
sa

ti
sf

ac
to

ri
ly

 e
xp
la
in
ed
. 

Th
e 

en
su

in
g 
ex
pl
an
at
io
n 
wa
s 

su
gg
es
te
d 

at
 
th

e 
ti
me
 b
y 

a 
le

ar
ne

d 
ge

ol
og

is
t 

an
d 

is
 p

la
in

ly
 c

or
re

ct
:



Pa
ge
 5

3

"T
he

 f
ol
lo
wi
ng
 s

ug
ge

st
io

ns
 m
ay
 b

e 
co
ns
id
er
ed
 a

s 
a 

po
ss
ib
le
 s

ol
ut

io
n 

of
 
th

e 
ph
en
om
en
a 

in
 

qu
es

ti
on

: 
It

 
is

 
a 

we
ll
 

es
ta
bl
is
he
d 

fa
ct

 
in

 
ge
ol
og
y 

th
at

 
th
e 

su
rf

ac
e 

of
 t

he
 e

ar
th
 h

as
 u

nd
er

go
ne

 a
nd

 i
s 
un
de
rg
oi
ng
 c

ha
ng
es
. 

Th
e 

hi
gh

es
t 

mo
un

ta
in

 c
ha

in
s 
ha

ve
 b

ee
n 

in
 p

as
t 
ge

ol
og

ic
 p

er
io

ds
 b

en
ea

th
 t

he
 s

ur
fa

ce
 o

f 
th
e 

se
a,

 
as

 
is
 

ev
id

en
t 

fr
om
 

th
e 

ma
ri

ne
 

sh
el

ls
 w
hi
ch

 a
re

 f
ou
nd
 i

n 
th
ei
r 

st
ra

ta
. 

It
 i

s 
al

so
 w
el

l 
es
ta
bl
is
he
d 

th
at

 s
om

e 
po

rt
io

ns
 o

f 
th
e 

ea
rt

h'
s 

(3
4/
35
) 

su
rf
ac
e 

ar
e 

at
 p

re
se

nt
 g

ra
du
al
ly
 r
is

in
g 
an

d 
ot
he
rs
 s

lo
wl
y 

fa
ll

in
g.

 
No

w 
if
 w
e 

as
su
me
 t

ha
t 

th
e 

re
gi
on
 a

ro
un
d 

St
on
e 
Mo
un
ta
in
 

is
 

un
de
rg
oi
ng
 
a 

ve
ry

 
gr

ad
ua

l 
el
ev
at
io
n 
or

 d
ep

re
ss

io
n 

th
en

 i
t 
wi
ll
 
fo
ll
ow
 t

ha
t 

th
e 

ro
ck
y 

st
ra
ta
 w

il
l 

be
 b

ro
ug
ht
 
in

to
 a
 

co
nd
it
io
n 

of
 s

tr
et
ch
in
g 

or
 t

en
si

on
 w
hi

ch
 w
il

l 
go

 o
n 

un
ti

l 
th
e 

li
mi
t 

of
 e

la
st

ic
 c

oh
es
io
n 

is
 r

ea
ch

ed
, 

wh
en

 a
 r

up
tu

re
 

or
 

cr
ac
k 

wi
ll

 
su

dd
en

ly
 

ta
ke

 p
la

ce
 w
hi
ch
 m
us
t 

be
 a

tt
en
de
d 

wi
th

 a
 j
ar

, 
an
d 

in
 s

om
e 

ca
se
s,
 
wi

th
 a
n 

au
di

bl
e 

so
un

d.
 

If
 t

he
 

ro
ck

y 
st

ra
ta

 i
s 

of
 t

he
 s

am
e 
ma

te
ri

al
 f

ro
m 

th
e 

su
rf

ac
e 

do
wn

 i
nt
o 

th
e 

in
te

ri
or

; 
fo
r 

ex
am

pl
e,

 
gr

an
it

e,
 
an

d 
th

e 
mo
un
ta
in
 

be
in
g 

in
 

th
e 

pr
oc

es
s 

of
 

de
pr
es
si
on
 

th
e 

cr
ac

k 
wi
ll
 
ta

ke
 p

la
ce
 d

ee
p 

in
 t

he
 i

nt
er

io
r.

 
If
, 

on
 t

he
 o

th
er
 h

an
d,
 
th

e 
mo

un
ta

in
 i

s 
be

in
g 

el
ev
at
ed
, 

th
e 

cr
ac
k 
wi
ll
 b

e 
at
 
th

e 
su

rf
ac

e.
 

If
, 

ho
we

ve
r,

 
th
e 
up

pe
r 

st
ra

ta
 a
re
 m

or
e 

ex
te
ns
ib
le
 

th
an
 

th
e 
de

ep
er

 s
ea

te
d,

 
th
e 
cr

ac
k 
ma
y 

be
 i

n 
th

e 
in
te
ri
or
 i

n 
th

e 
ca

se
 o

f 
el

ev
at

io
n 

as
 w
el

l 
as
 i

n 
th

at
 o

f 
a 

de
pr
es
si
on
.

"I
t 

ha
s 

of
 l

at
e 
ye

ar
s 

be
en

 s
us
pe
ct

ed
, 

fr
om

 t
he
 d

is
cr

ep
an

cy
 i

n 
la
te
r 

an
d 

ol
de

r 
me
as
ur
em
en
ts
 o

f 
po
in
ts
 

on
 

th
e 

An
de

s,
 

th
at

 
th

is
 m

ou
nt

ai
n 

sy
st

em
 i

s 
in

 a
 s

ta
te

 o
f 

ve
ry

 s
lo

w 
su

bs
id

en
ce

.

"I
f 

th
e 

fo
re

go
in

g 
vi

ew
s 

ar
e 

co
rr

ec
t,

 
th

er
e 

is
 n

o 
in
di
ca
ti
on
 o

f 
a 
vo
lc
an
ic
 o

ut
hr
us
t;
 
an

d 
wh
at
ev
er
 

mo
ra

l 
ef
fe
ct
s 

th
e 

di
st

ur
ba

nc
es

 
ma

y 
ha

ve
 

on
 

th
e 

ch
ar
ac
te
r 

of
 t

he
 i

nh
ab
it
an
ts
 o

f 
th
e 

re
gi
on
, 

th
er
e 

is
 l

it
tl
e 
da
ng
er
 a

s 
to
 a

ny
 p
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e 

th
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ra
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ra
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at
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d 
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d.
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 f
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, 
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 b
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 d
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 d
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 c
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re
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an
d 

th
is

, 
it
 
is
 
to

 b
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 d
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 d
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e 

ti
me

 
wh

en
 

th
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.
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ra
ti
on
 o

f 
th

e 
sh

oc
k 

by
 w
at
ch
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 d

is
re

ga
rd

ed
, 

th
e 
av

er
ag

e 
es

ti
ma

te
 i

s 
on
e 

an
d 

on
e-
ha
lf
 m

in
ut

es
.
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 o
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el
an

d 
fo
li
o,
 

no
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; 
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 o
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 b
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th
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ty
, 
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ra
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 d
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d 
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 c
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t 
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 p
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mo
re

 "
de
ad
,"
 o

r 
mo

re
 "

sm
oo
th
."
 M

an
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 p
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ra
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ra
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 p
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 d
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 c
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 c
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 d
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, 
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 b
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 c
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t 
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 b
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 d
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 p
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 f
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ra
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, 
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 d
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 l
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. 

Pe
nd

ul
um

 
cl
oc
ks
 

ar
e 

no
t 

un
co
mm
on
 

in
 

th
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 o
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 c
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d 

th
at

 c
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 d
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ra
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 d
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e 
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d 
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pl

e 
we

re
 c
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 d
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 b
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 m
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Sl
ig
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 b
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a 
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 p
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e 

re
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h 

se
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ic
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iv
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 b
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e 

pa
st
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s 
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d 
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e 
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t 
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d 

St
at

es
 C

oa
st

 a
nd
 G
eo

de
ti

c 
Su
rv
ey
, 

Sp
ec

. 
Pu

bl
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H.
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R.
 

Bo
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19
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te
d 

St
at
es
 C

oa
st
 a

nd
 G
eo

de
ti

c 
Su
rv
ey
, 

no
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R.
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t 
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 p
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 f
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 b
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 t
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ws
pa
pe
r 

no
ti

ce
, 

sa
id
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 c
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 b
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.
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Bo
th
 s

ho
ck
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 f

el
t 
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.
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 l
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 c
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g 

in
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n 
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n 
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th
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ak
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th
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el
t 
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r 
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h 
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un
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 c
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ll
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il
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rs
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 s

ho
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s 
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 f

el
t 
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 p

eo
pl
e 

in
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or
s.

 
A 

me
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ep
or
te
d 

fe
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in
g 
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e 

fi
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t 
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oc
k 
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 s

tr
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d 
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 b
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 o

f 
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 d
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: 
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 s

ho
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d 
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w 
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li
ng
" 
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is

e.
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nd

ow
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d 
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 d
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e.

Be
ar
de
n:
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e 
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oc
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A 
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 p
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st
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e 
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st
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 d
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 b
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 b
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ra
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 d
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 c
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ra
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 p
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t 

8:
30

 a
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 b
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 b
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 w
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r.

 
"M

os
t 

pe
op
le
 

sa
id

 
th

ey
 t

ho
ug

ht
 a

t 
fi
rs
t 

th
e 
qu
ak

e 
wa
s 

'a
 b
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 p
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.
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ra
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.
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.
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 d
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s 
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s 
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t 
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 d
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.
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 d
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e 

te
le

ph
on

e 
wi
th
 t

he
ir
 w

iv
es

, 
on

e 
in

 F
ou
nt
ai
n 
Ci
ty
 a
nd

 o
ne

 
in
 

no
rt
h 

Kn
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 b
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 b
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 d
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 m
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 c
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wi
fe
 t

ho
ug
ht
 a

 l
ar
ge
 t

ru
ck

 w
as

 p
as

si
ng

 o
n 

th
e 

tu
rn

pi
ke

 n
ea
r 

th
em
, 

bu
t 

co
ul

d 
se
e 

no
 t

ru
ck
.

"A
no

th
er

 l
ad

y 
no

ti
ce

d 
he

r 
wa
te
r 

he
at

er
 v

ib
ra

ti
ng

 a
nd
 
't
ho
ug
ht
 
it
 w

as
 o

ve
rh
ea
te
d 

fu
ll
 o

f 
st

ea
m'

. 
Sh
e 

tu
rn

ed
 

th
e 

ho
t 

wa
te
r 

sp
ig
ot
s 

to
 l

et
 o

ff
 t

he
 s

te
am
.

"T
he
 d

is
he

s 
in

 a
 c
hi

na
 c

ab
in

et
 
in

 t
he

 h
om

e 
of

 M
rs
. 

Ca
rl

 W
ee

ks
 w

er
e 
sh
ak
en
 o

ut
 o

f 
pl
ac
e,
 
an

d 
th
e 
wh
ol
e 
ho
us
e 

vi
br
at
ed
 

fo
r 

se
ve

ra
l 

mo
me

nt
s.

"A
no

th
er

 o
bs

er
ve

r 
re
po
rt
ed
: 

'T
he

re
 w
as

 a
 r

um
bl

e 
an
d 

th
e 
wh

ol
e 

ho
us

e 
sh
oo
k 

at
 8

:3
5 

a.
m.

'"

Ol
iv
er
 S

pr
in

gs
: 

Bo
th
 s
ho
ck
s 

fe
lt

; 
du

ra
ti

on
 a

bo
ut
 4

5 
se

co
nd

s.
 

"E
. 

Ca
gl
ey
, 

wh
o 

li
ve
s 

tw
o 
mi

le
s 

ou
t 

of
 O

li
ve

r 
Sp

ri
ng

s 
on

 
Bi

g 
Mo
un
ta
in
 
Ro
ad
 

to
wa

rd
 W
ar

tb
ur

g 
fe
lt
 
th

e 
tr

em
or

 s
o 
st
ro
ng
 i

t 
fr

ig
ht

en
ed

 h
im
. 

Th
e 

tr
em
or
, 

of
 a

bo
ut

 4
5 

se
co
nd
s 

du
ra

ti
on

, 
sh
oo
k 

th
e 
wh
ol
e 

ho
us

e,
 
an

d 
ev

en
 t

he
 b

ed
. 

'T
he

re
 w
as

 a
 l

ou
d 

ru
mb

li
ng

 n
oi
se

,'
 
Ca
gl
ey
 s
ai

d.
"
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Th
e 
Oa

k 
Ri

dg
er
, 

Se
pt

em
be

r 
7,
 
19
56

On
ei

da
: 

Th
e 

sh
oc

ks
 w

er
e 

re
po
rt
ed
ly

 n
ot

 
fe

lt
.

Pi
on

ee
r:

 
Th
e 

fi
rs

t 
sh
oc
k 
wa
s 

fe
lt
 b

y 
ne
ar
ly
 e

ve
ry

on
e,

 
bu

t 
th

e 
se
co
nd
 

sh
oc
k 

we
nt
 

un
no
ti
ce
d.
 

Di
sh

es
 

an
d 

wi
nd

ow
s 

ra
tt

le
d.

Pu
mp

ki
n 

Ce
nt

er
: 

(L
it

tl
e 
Te

nn
es
se
e 
Ri

ve
r 

7 
mi
le
s 

do
wn

st
re

am
 f

ro
m 

Ch
il
ho
we
e,
 
at

 
th
e 

in
te

rs
ec

ti
on

 o
f 

U.
S.
 

Hi
gh
wa
y 

12
9 

an
d 

St
at

e 
Hi
gh
wa
y 

72
).

 
Th
e 

fi
rs
t 

sh
oc

k 
wa
s 

li
gh

t 
an

d 
fe

lt
 b

y 
a 

fe
w 

pe
op
le
. 

It
 w

as
 n

ot
ic

ed
 b

y 
a 

fe
w 

la
di
es
 s

it
ti

ng
 i

n 
a 

fr
am
e 
bu

il
di
ng
 h
ou
si
ng
 a
 g
ro

ce
ry
 s

to
re

.

Ro
ck
wo
od
: 

Ne
it
he
r 

sh
oc

k 
wa
s 

fe
lt

.

Ro
ge
rs
vi
ll

e:
 

Th
e 

fi
rs

t 
sh
oc
k 
wa
s 

fe
lt

 b
y 
ve

ry
 f

ew
; 

th
e 
se

co
nd

 s
ho

ck
 w
as

 n
ot

 f
el

t.

Ru
tl
ed
ge

(1
).

 
Ab

ou
t 

ha
lf
 o

f 
th

e 
pe

op
le

 f
el

t 
bo

th
 s

ho
ck
s.
 

Do
or

s,
 
di

sh
es

, 
an
d 

wi
nd

ow
s 

ra
tt

le
d,
 
an
d 

th
er

e 
wa

s 
a 

no
is
e 

li
ke

 
"a

 
bl

as
t 

at
 a

 d
is

ta
nc

e"
.

(2
).

 
A 

hu
nt
er
 s

ta
nd
in
g 

on
 a
 r

oc
k 
we

st
 o

f 
Ru

tl
ed

ge
 r

ep
or

te
d 

"A
ll
 o

f 
a 

su
dd

en
 t

he
 r

oc
k 
wa
s 

sh
ak
in
g 

an
d 

it
 

se
em

ed
 

to
 

la
st

 
55
 

se
co
nd
s 

or
 a

 m
in

ut
e.

 
I 

fi
rs

t 
th
ou
gh
t 

it
 w

as
 a

n 
ex
pl
os
io
n 

at
 a

 q
ua

rr
y 

ne
ar

by
. 

Th
en
 t

he
 s

ec
on

d 
sh

oc
k 

ca
me
 a
 

fe
w 
mi

nu
te
s 

la
te

r 
an
d 

I 
kn
ew
 i

t 
wa
sn

't
 a

 b
la
st
."

Se
vi
er
vi
ll

e:
 

A 
fe

w 
pe

op
le

 f
el
t 

th
e 

fi
rs

t 
sh

oc
k 

an
d 

no
ti

ce
d 

th
e 

ra
tt
li
ng
 o

f 
wi
nd
ow
s.
 

R.
 

M.
 

Mu
rp
hy
, 

Po
st

ma
st

er

Sh
ad

y 
Va

ll
ey

: 
Ne
it
he
r 

sh
oc
k 
wa

s 
fe

lt
.

Sn
ee

dv
il

le

(1
).

 
"N

o 
on

e 
no

ti
ce

d 
ei

th
er

 s
ho

ck
."
 R

os
s 

C.
 

Ho
pk

in
s,

 
P.

M.

(2
).

 
I 

in
te

rv
ie

we
d 

se
ve

ra
l 

pe
op

le
 i

n 
Sn
ee
dv
il
le
 a

nd
 f

ou
nd

 n
o 

on
e 
wh
o 

cl
ai
me
d 

to
 h
av
e 

fe
lt
 

th
e 

sh
oc

ks
, 

bu
t 

I 
wa
s 

re
li

ab
ly

 i
nf

or
me

d 
th
at
 a

 f
ew

 p
eo

pl
e 

in
 t

ow
n 

no
ti

ce
d 

th
e 

fi
rs

t 
sh

oc
k.

 
B.

C.
M.

(3
).

 
Th

e 
Un

io
n 

Co
un
ty
 T
im
es
 f

or
 S

ep
te
mb
er
 1

3,
 
19
56
, 

me
nt

io
ns

 S
ne

ed
vi

ll
e 

as
 o

ne
 o

f 
th
e 

pl
ac
es
 w
he
re
 

th
e 

sh
oc
ks
 

we
re
 

fe
lt

.

Sp
ee

dw
el

l:
 

Qu
es

ti
on

na
ir

e 
no

t 
re
tu
rn
ed
. 

Re
po
rt
s 

fr
om
 o
th
er
 s

ou
rc

es
 
in
di
ca
te
 t

ha
t 

bo
th
 

sh
oc

ks
 
we
re
 

fe
lt

 
by

 
ne

ar
ly

 
ev
er
yo
ne
. 

No
 d
am
ag
e 
wa
s 

re
po

rt
ed

.
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St
ra
wb
er
ry

 P
la
in
s:
 

Mr
s.
 

Ru
th
 T
ho

mp
so

n 
re
po
rt
ed
 f

ee
li

ng
 "

th
re

e 
di
st
in
ct
 
tr
em
or
s"
 w

hi
ch

 r
at
tl
ed
 w
in
do
ws
 

an
d 

pi
ct
ur
es
 

ha
ng

in
g 

on
 w
al
ls
. 

"I
t 

sh
oo
k 

th
e 
wh

ol
e 
ho

us
e"

 s
he

 s
ai
d.

Sw
ee
tw
at
er
: 

"N
o 

re
po

rt
s 

of
 a

 t
re

mo
r 

fe
lt

 i
n 

th
is

 s
ec
ti
on
."
 E

. 
T.
 

Br
ow

de
r,

 
P.
M.
 

Ta
ze

ve
ll

:

(1
).

 
Bo
th
 s

ho
ck

s 
fe
lt
 a

nd
 h

ea
rd
 b

y 
ne

ar
ly

 e
ve

ry
on

e.
 

"A
 l

ow
 r
um

bl
in

g 
so

un
d"

 
fo
ll
ow

ed
 e
ac

h 
sh

oc
k.

 
"M
os
t 

of
 t

he
 p

eo
pl

e 
th
ou
gh
t 

th
ei

r 
fu

rn
ac

e 
ha
d 

ex
pl
od
ed

 o
r 

ei
th

er
 a
 h
ea

vy
 t

ru
ck
 w
as
 p

as
si
ng
."
 W

in
do
ws
 r

at
tl

ed
 b

ut
 
th
er
e 
wa
s 

no
 d

am
ag

e.

(2
).
 

"P
eo

pl
e 
sh

op
pi

ng
 i

n 
Ta
ze
we
ll

 b
et

we
en

 8
 a

nd
 9

 o
'c
lo
ck
 F
ri
da
y 
mo

rn
in

g 
wo

nd
er

ed
 w
he

th
er

 O
ak

 R
id

ge
 h
ad
 

be
en
 
st

ru
ck

 
by

 
an
 

at
om

ic
 

bo
mb
 

or
 
a 

la
rg

e 
bl

as
t 

of
 T

.N
.T

. 
ha
d 

be
en

 s
et

 o
ff

 i
n 

th
is

 c
om
mu
ni

ty
. 

Wo
me

n 
ge

tt
in

g 
ha
ir
 d

o'
s 

in
 t

he
 

Be
au

ty
 s

al
on
s,
 
fi

ll
in

g 
st
at
io
n 

cu
st
om
er
s,
 
on
e 
an

d 
al
l 

fe
lt
 
th

e 
do
ub
le
 s

ho
ck

 f
ro

m 
th
e 

ea
rt

h 
tr
em
or
s 

or
 
Ea
rt
hq
ua
ke
s 

wh
ic

h 
ra

tt
le
d 

di
sh

es
, 

sh
at
te
re
d 

wi
nd

ow
s 

an
d 

sh
oo

k 
bu

il
di

ng
s 

ov
er

 
a 

wi
de

 a
re
a 

fr
om
 R
oc
kw
oo
d 

to
 P

in
ev
il
le
, 

th
e 

Ta
ze

we
ll

s,
 
Sn
ee
dv
il
le
 a
nd

 M
id

dl
es

bo
ro
."

un
io
n 

Co
un

ty
 T
im
es
, 

Se
pt
em
be
r 

13
, 

19
56

Th
or

nh
il

l:
 

Th
e 

fi
rs

t 
sh
oc
k 
wa
s 

fe
lt
 b

y 
ne
ar
ly
 e

ve
ry
on
e;
 
th

e 
se

co
nd

 s
ho
ck
 b
y 
a 

fe
w.

 
Th

e 
fi

rs
t 

sh
oc
k 
wa
s 

de
sc

ri
be

d 
as
 

6^
 

a 
ha
rd
 j

ol
t 

by
 a
 m
an
 w
ho
 w
as
 i

n 
a 
gr

oc
er

y 
st

or
e 

at
 
th

e 
ti
me
. 

He
 w
as

 o
ut

 o
f 

do
or
s 

at
 
th
e 

ti
me

 o
f 

th
e 
se
co
nd
 s

ho
ck

, 
an

d 
G>
 

di
d 

no
t 

fe
el
 i

t.
p

To
wn

se
nd

: 
Bo

th
 s

ho
ck

s 
we

re
 f

el
t,
 
th

e 
fi
rs
t 

by
 a

bo
ut
 h

al
f 

of
 t

he
 p

eo
pl
e 

an
d 

th
e 
se

co
nd
 b

y 
ve
ry
 f

ew
. 

Wi
nd
ow
s 

ra
tt

le
d,

 
bu

t 
th

er
e 
wa

s 
no

 d
am

ag
e.

Wa
rt

bu
rg

: 
Fi
rs
t 

sh
oc
k 

fe
lt
 b

y 
ve

ry
 f

ew
. 

"J
us
t 

an
 u

nd
ul
at
in
g 
mo
ve
me
nt
 o

f 
th
e 

fl
oo

r.
" 

Se
co

nd
 s

ho
ck
 n

ot
 r

ep
or
te
d.
 

KE
NT

UC
KY

Ba
rb

ou
rs

vi
ll
e:
 

Th
e 

fi
rs
t 

sh
oc
k 
wa

s 
fe

lt
 b

y 
ne
ar
ly
 e

ve
ry
on
e;
 
th

e 
se

co
nd

 b
y 

ab
ou

t 
ha

lf
 o

f 
th
e 

pe
op
le
. 

Do
or

s,
 

di
sh
es
 

an
d 

wi
nd
ow

s 
ra
tt
le
d.
 

Th
er

e 
wa
s 

no
 d

am
ag
e.

Co
rb
in
: 

Th
e 

fi
rs
t 

sh
oc

k 
wa
s 

fe
lt
 b

y 
ab

ou
t 

ha
lf

 o
f 

th
e 

pe
op
le
, 

bu
t 

th
e 

po
st

ma
st

er
 d
id
 n

ot
 k

no
w 
wh
et
he
r 
an

yo
ne

 f
el
t 

th
e 

se
co
nd
 s

ho
ck
.

Ha
rT

an
(1
).
 

Ac
co

rd
in

g 
to

 t
he
 H

ar
la
n 
Da
il

y 
En

te
rp

ri
se

, 
"t

he
 s

ho
ck

s 
ap
pa
re
nt
ly
 m
is
se
d 
Ha
rl

an
 C

ou
nt

y"
.

(2
).
 

Ne
it

he
r 

of
 t

he
 s

ho
ck

s 
is

 k
no
wn

 t
o 
ha
ve
 b

ee
n 

fe
lt
 a

t 
Ha
rl
an
. 

"I
 h

av
e 

be
en

 u
na

bl
e 

to
 f

in
d 

an
yo
ne
 

th
at
 

fe
lt
 

or
 

he
ar

d 
th
e 
ea

rt
hq

ua
ke

 o
f 

Se
pt

em
be

r 
7,

 
in

 s
ou

th
ea

st
er

n 
Ke
nt
uc
ky
."
 L

. 
C.
 

Ra
y,

 
Po
st
ma

st
er
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Ha
za
rd
: 

No
t 

fe
lt

. 
"T

al
k 

to
 l

oc
al
 p

eo
pl

e 
no

 s
ho

ck
 o
r 

no
is

e 
of

 a
ny

 k
in

d 
fe

lt
."

 
(s

ic
)

Ja
ck
so
n:
 

No
t 

fe
lt
. 

"T
he

re
 i

s 
a 
Go
ve
rn
me
nt
 p

ro
je

ct
 b

ei
ng

 w
or

ke
d 
he
re
 a

nd
 
th
ey
 h
av

e 
be
en
 d
oi
ng
 a
 l

ot
 o

f 
bl
as
ti
ng
. 

Ha
d 

th
er

e 
be

en
 a
 s

ho
ck

 I
 g

ue
ss

 w
e 
wo

ul
d 

no
t 

(s
ic
) 

no
ti

ce
d 

it
."
 B

es
s 

T.
 

Tu
rn

er
, 

Cl
er

k 
in
 C
ha
rg
e

Lo
nd

on
: 

Ne
it

he
r 

sh
oc
k 
wa
s 

fe
lt
 a

t 
Lo
nd
on
.

Ma
nc
he
st
er

: 
No

t 
fe

lt
. 

"I
 h

av
en

't
 f

ou
nd
 a

ny
on
e 
wh
o 

fe
lt
 
th

e 
sh
oc
ks
. 

Th
er

e 
ap

pa
re
nt
ly
 w

as
 n

o 
no
is
e 

or
 d

am
ag
e 

ei
th
er
. 

Th
e 

pe
rs
on

s 
wi
th
 w
ho

m 
I 
di
sc
us
se
d 

th
is

 m
at
te
r 

ha
dn

't
 h

ea
rd
 o

f 
an

y 
re
po
rt
s 

on
 t

he
 s

ho
ck

s.
" 

E.
 

Ly
tt
le
, 

P.
M.

Mi
dd
le
sb
or

o:
 

Tw
o 

di
st
in
ct
 
tr
em
or
s 

we
re

 f
el

t.
 

Th
er

e 
we
re
 

no
 

re
po

rt
s 

of
 

da
ma
ge
 

bu
t 

pe
op
le
 

in
 

th
e 

ar
ea
 
we

re
 

su
ff
ic
ie
nt

ly
 
al
ar
me
d 

to
 

ca
ll

 
ne

ws
pa

pe
r 

of
fi

ce
s,

 
ra
di
o 

st
at
io
ns
 a

nd
 t

he
 p

ol
ic

e 
de

pa
rt

me
nt

. 
Ap
pa
re
nt
ly
 t

he
re

 w
as
 n

o 
so

un
d 

wi
th

 t
he
 f

ir
st
 s

ho
ck
, 

bu
t 

so
me

 p
eo

pl
e 

re
po

rt
ed

 a
 r

um
bl

e 
wi

th
 
th

e 
se
co
nd
. 

A 
"g

ra
nd

fa
th

er
's

 c
lo
ck
" 
wh

ic
h 

ha
d 

no
t 

wo
rk
ed
 f

or
 s

om
e 

ti
me

 w
as
 s

ta
rt

ed
 b

y 
th

e 
sh
oc
ks
, 

an
d 

co
nt
in
ue
d 

to
 r

un
 f

or
 s

ev
er

al
 m

om
en

ts
.

Pi
ke
vi
ll
e:

 
Ne
it
he
r 
sh

oc
k 

fe
lt

.

Pi
ne
vi
ll
e:

 
Bo

th
 s

ho
ck
s 

fe
lt
 b

y 
nu
me

ro
us

 p
eo

pl
e.

 
Th

er
e 
wa

s 
no

 d
am
ag
e.

Ty
ne
r:
 

"I
 h

av
e 

no
t 

he
ar

d 
an

yo
ne

 s
ay

 t
he

y 
fe

lt
 
th

e 
qu

ak
e 

in
 t

hi
s 

ar
ea
. 

It
 s

ur
el

y 
di
d 

no
t 

re
ac
h 
he

re
 o

r 
so
me
on
e 

wo
ul
d 

ha
ve

 c
om
me

nt
ed
."
 C

ly
de
 W

. 
Ri
ce
, 

Po
st
ma
st
er
.

Wh
it
es
bu
rg

: 
"N
o 
on
e 

se
em

s 
to

 h
av
e 

fe
lt
 o

r 
he

ar
d 

of
 a
ny
 q
ua
ke
."

Wi
ll

ia
ms

bu
rg

: 
On
e 

sh
oc
k 

wa
s 

fe
lt

. 
"T

he
re

 w
as

 o
nl

y 
on
e 
sh

oc
k 

fe
lt
 a

nd
 t

he
 t

im
e 
wa

sn
't

 n
ot

ic
ed

, 
so
 I

 a
m 
as

su
mi

ng
 

th
at

 
th

e 
fi
rs

t 
sh
oc
k 

is
 
th
e 
on

e 
th

at
 w

as
 f

el
t 

si
nc

e 
it
 w

as
 t

he
 s

tr
on

ge
r 

of
 
th
e 

tw
o.

 
It
 w

as
 f

el
t 

by
 a
pp
ro
xi
ma
te
ly
 a
 s

ma
ll

 
pe
rc
en
ta
ge

 o
f 

th
e 

pe
op

le
 a

nd
 t

he
se

 r
ep

or
t 

th
at

 i
t 

sh
oo

k 
bu

il
di

ng
s 

an
d 

ra
tt

le
d 

th
e 

wi
nd

ow
s.

 
No
 

da
ma

ge
 

ha
s 

be
en
 

re
po

rt
ed

."

VI
RG

IN
IA

Ew
in
g:
 

Bo
th
 s

ho
ck

s 
we
re
 f

el
t 

an
d 

he
ar
d 

by
 n
ea
rl
y 

ev
er

yo
ne

. 
Wi

nd
ow

s 
an

d 
do
or
s 

ra
tt
le

d,
 
bu
t 

th
er
e 
wa
s 

no
 

da
ma
ge
. 

"I
 

wa
s 

aw
ay

 
bu
t 

I 
ch
ec
ke
d 
wi
th
 a
 n

um
be

r 
of

 p
eo
pl
e 

an
d 

it
 w

as
 f

el
t 

by
 e
ve
ry
on
e 

I 
ta

lk
ed

 
to

. 
My
 c

le
rk
 a
nd
 r

ur
al
 c

ar
ri
er
 

sa
id
 
it
 r

at
tl
ed
 t

he
 w
in

do
ws

 i
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, 
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 b
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 d
am
ag
e.
 

(I
V)

;

Ly
nc
hb
ur
g,

 
VA

: 
(I
nd
oo
rs
, 

si
tt
in
g,

 
1s

t 
fl
oo
r,
 
fr
am
e 

bu
il
di
ng
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 b
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 m
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ra
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 m
y 

fa
mi
ly
 i

n 
di

ff
er

en
t 

pa
rt
s 

of
 t

he
 h

ou
se

. 
On
e 
wa
s 

in
 t

he
 b
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 p
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re
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 d
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re
ar
, 

or
 

ap
pr
ox
im
at

el
y 

No
rt
h.
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ra
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re
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 c
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 d
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 b
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 C
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 b
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 p
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 d
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 b
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 r
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 b
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 d
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 b

y 
re

sp
on

de
nt

, 
ot
he
rs
.)
 
"S

ou
nd

ed
 l

ik
e 
a 

sm
al
l 

ga
s 

ex
pl
os
io
n 

in
 f

ur
na
ce
..
..
 

A 
ru
mb
li

ng
 a
nd
 v
ib
ra
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 f
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;
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 b
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 d
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;
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, 
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 b
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 c
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 b
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) 

(I
V)
;
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: 
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, 
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t 
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e 
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 b
y 
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 c
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 d
ow

n 
an

d 
st
ar
te
d 

a 
fi
re

, 
bu
t 

da
ma
ge
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 c
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;
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 b
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 l
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 f
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e.
 

Br
ok

e 
li
gh
t 

fi
xt
ur
es
 i

n 
a 
mo
bi
le
 h

om
e.
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 d
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 c
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 f
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 d
am

ag
e.

" 
(U
SE
 I

nt
en
si
ty
 V
) 

(I
V)

;

Wh
it

es
bu

rg
, 

KY
: 

(I
nd

oo
rs

, 
ly

in
g 

do
wn
, 

1s
t 

fl
oo

r,
 
fr
am
e 

an
d 

br
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 d
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 c
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 c
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;
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 b
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 b
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 b

y 
re

sp
on

de
nt

, 
ot
he
rs
.)
 
"I
 w

as
 s

et
ti
ng
 

in
 
a 

re
cl
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at
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 m
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 d
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 b

y 
re

sp
on
de
nt
, 

ot
he

rs
.)

 
"N
o 

ea
rt

hq
ua

ke
 

no
is
e 
so
me

 r
at
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 b
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