


ARIZONA EARTHQUAKES, 
1776-1980 

by 
Susan M . DuBois 

Ann W. Smith , Nan K. Nye and Thaddeus A. Nowak , Jr. 

State of Arizona 

Bureau of Geology and Mineral Technology 
Geological Survey Branch 

Bulletin 193 

Research Funded by 

United States Geological Survey 
Contract No. 14-08-0001-18396 

United States Nuclear Regulatory Commission 
Contract No. NRC-04-79-212 

Arizona Division of Emergency Services 

Arizona Bureau of Geology and Mineral Technology 

University of Arizona 
Tucson 



ACKNOWLEDGMENTS . . . 

LIST OF ILLUSTRATIONS 

INTRODUCTION ..... 

FORMAT FOR EVENT SUMMARIES. 

LIST OF EVENT SUMMARIES 

EVENT SUMMARIES 

SOURCES .... 

APPENDIX I - LAKE MEAD SEISMICITY 

CONTENTS 

APPENDIX II - ARIZONA EARTHQUAKES (MAG. < 3.0). 

APPENDIX III - DELETED EVENTS . . 

APPENDIX IV - SEISMOGRAPH STATION ABBREVIATIONS 

APPENDIX V - INTENSITY SCALES 

INDEX I - EPICENTERS .. 

INDEX II - FELT REPORTS IN ARIZONA. 

iii 

iv 

v 

1 

11 

15 

18 

353 

367 

393 

397 

414 

419 

433 

438 



ACKNOWLEDGMENTS 

We would like to take this opportunity to express our appreciation to all those 
who have provided us with assistance and information. Without them, this project 
could never have been completed. Space dictates a less than complete list, but 
special note must be made of: 

Katherine Bartlett, of Northern Arizona University Library, for providing us 
with access to the Colton collection of earthquake information. 

Lori Davisson, of the Arizona Heritage Center Library, for sharing her 
considerable knowledge of the State's history. 

Lizbeth DeWitt, Assistant Curator of the Yuma Co. Historical Society, for 
supplying pertinent photographs. 

Sharon Gibbs, of the National Archives, for her efforts in procuring weather 
reports of old military establishments. 

Michael P. Musick, of the Navy and Old Army Branch of the Military Archives 
Division, National Archives and Records Service, for his assistance in 
tracking down military records and correspondence. 

Joseph Parks, of the University of Arizona Library, for help in obtaining 
newspaper accounts. 

Glenn Rowe, of the Historical Department of the Church of Jesus Christ of 
Latter-Day Saints, for the supply of newspaper clippings he so kindly 
provided. 

Vivian Sammons, of the Library of Congress, for making her Earthquake 
Bibliography available, and for her help, along with that of Constance 
Carter, in locating other earthquake information. 

Marc Sbar, Department of Geosciences, University of Arizona, for sharing 
information from his office library and for review of the manuscript. 

Ruth Simon, Seismologist with Woodward Clyde Consultants, for taking time 
out of her busy schedule to provide technical review. 

Cherrell B. Weech, of the Eastern Arizona r~seUfl and Historical Society, for 
her help in going through hundreds of docUflents pertaining to eastern 
Arizona pioneers. 

We would also like to thank the staff of the Arizona Heritage Center Library, the 
Arizona State Archives, the Bancroft Library and the University of Arizona 
Library for their help. 

Bureau Personnel: 

Jenny Laber for cover design (!) and illustrations 
Joe LaVoie for composition and layout 
Ken Matesich for preparing illustrations 
Claudia Stone and Anne Candea for reviewing the manuscript 

We are especially grateful to Lisa Diaz, for her appreciable skill in word 
processing and for her sense of humor and encouragement, as she typed and 
retyped and typed yet again the manuscript. 

iv 



LIST OF ILLUSTRATIONS 

Figure 1. Earthquake damage - May 19, 1940 event (craters) .......... 198 
Figure 2. Earthquake damage - May 19, 1940 event (county road) ...... 198 
Figure 3. Earthquake damage - May 19, 1940 event (ditch) ......... .. . 199 
Figure 4. Earthquake damage - May 19, 1940 event (U.S. Highway 80) .. 199 
Figure 5. Earthquake damage - May 19, 1940 event (Yuma Valley) .... .. 199 

Isoseismal Maps: 

Arizona Earthquakes 

Jan 25, 1906. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 
Sep 24, 1910. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 
Aug 18, 1912...................................... 88 
Dec 12, 1916. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 
Jun 17, 1922. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 
Apr 17, 1931. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
Jul 28, 1931. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 
Ju1 21, 1959. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263 
Sep 11, 1963. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273 
Dec 25, 1969. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303 
Feb 4, 1976. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321 
Feb 23, 1976. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329 

Out-of-State Earthquakes 

Mar 26, 1872. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 
May 3, 1887. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 
May 26, 1907. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 
Apr 21, 1918. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Dec 21, 1932. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 
Dec 30, 1934. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136 
Dec 31, 1934. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142 
Sep 17, 1938. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
May 4, 1939...................................... 176 
May 19, 1940. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 
Oct 21, 1942. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204 
Apr 10, 1947...................................... 208 
Dec 4, 1948. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216 
May 2, 1949. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218 
Jul 29, 1950.. . . . .. . . . . . . ... .. . . . .. .... .. . .... . . .. 222 
Jan 24, 1951. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226 
Jul 21, 1952. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230 
Mar 19, 1954. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238 
Dec 17, 1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243 
Feb 9, 1956.. . . ... . . . . ... . ..... .. . . . ... . . . . .. . ... 246 
Dec 1, 1958. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257 
Aug 7, 1966. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283 
Apr 9, 1968. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 
Apr 28, 1969. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301 
Feb 9, 1971. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307 
Jan 23, 1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315 
Mar 5, 1977. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335 
Mar 15, 1979. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 342 
Oct 15, 1979. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345 

Epicenter map .......................................... in back pocket 

v 



LIST OF EVENT SUMMARIES 

1776 APR 25 FT . YUMA, CA JUL 30 LERDO, MX 26 FT. YUMA, CA 1892 FEB 2 FLAGSTAFF, AZ 1830 SAN PEDRO VALLEY, AZ 23 NW BAJA CALIFORNIA, MX 1850 AUG 15 S CALIFORNIA MAY 28 SAN BERNARDINO, CA 1852 NOV 29 N COLO. DELTA, MX JUL 5 YUMA, AZ 1853 JAN 2 FT. YUMA, CA 1893 JUN 5 TOMBSTONE, AZ 10 FT . YUMA, CA AUG 16 OAXACA, MX FEB 13 FT. YUMA , CA SEP 20 YUMA, AZ MAR 18 FT. YUMA, CA 1897 FEB 12 YUMA, AZ APR 2 FT. YUMA, CA 1899 SEP 20 KINGMAN, AZ MAY 10 FT . YUMA, CA OCT 6 TOMBSTONE, AZ JUN 16 FT . YUMA, CA DEC 25 SAN JACINTO, CA JUL 3 FT . YUMA , CA 1903 JAN 24 NE BAJA CALIFORNIA, MX 12 FT . YUMA, CA 1905 NOV 14 YUMA, AZ SEP 5 FT . YUMA, CA 1906 JAN 25 FLAGSTAFF, AZ 1855 JUN 9 FT . YUMA, CA 28 FLAGSTAFF, AZ 1857 JAN 9 FT. TEJON, CA APR 18 SAN FRANCISCO, CA 1869 SEP 5 FT . YUMA, CA BRAWLEY, CA 1870 tvlAR 11 PRESCOTT, AZ JUL 12 SOCORRO, NM AUG 12 PRESCOTT, AZ 16 SOCORRO, NM 1871 FEB 7 CONSTELLATION, AZ 1907 FEB 3 YUMA, AZ 1872 MAR 26 OWENS VALLEY , CA MAY 26 MORALES, MX MAY 2 YUMA, AZ 1910 SEP 24 CEDAR WASH, AZ 28 YUMA, AZ 1912 AUG 18 LOCKETT TANKS, AZ 1874 NOV 10 YUMA, AZ 1913 DEC 6 WILLIAMS, AZ 1875 JAN 21 CAMP LA PAZ , AZ 1915 JUN 23 EL CENTRO, CA MAR 9 PHOENIX , AZ 27 MESA, AZ NOV 1 YUMA, AZ NOV 21 NW COLO . DELTA, MX 2 FT . YUMA, CA 1916 MAR 30 NOGALES, AZ 3 YUMA, AZ DEC 12 ST . MICHAELS, AZ 15 GARDNER 'S WELLS, MX 1917 MAY 28 HOLTVILLE, CA DEC 15 MARICOPA WELLS, AZ 1918 APR 20 FLAGSTAFF, AZ 1876 APR 20 YUMA, AZ 21 SAN JACINTO, CA 1877 SEP 7 YUMA, AZ 28 FLAGST AFF, AZ 20 YUMA, AZ MAY 1 NW COLO. DELTA, MX 1878 DEC 17 YUMA , AZ 1919 FEB 19 BRAWLEY, CA 1884 SEP 2 YUMA, AZ MAY 23 FLAGSTAFF, AZ 26 YUMA, AZ SEP 30 NW COLO, DELTA, MX 27 YUMA , AZ 1921 MAR 25 YUMA, AZ 1887 MAY 3 BATEPITO , MX 26 YUMA, AZ 30 TOMBSTONE, AZ 28 YUMA, AZ NOV 11 PANTANO, AZ APR 6 HOLBROOK, AZ 1888 JUL 25 TOMBSTONE, AZ 1922 JUN 16 EL CENTRO, CA AUG 19 YUMA , AZ 17 MIAMI, AZ YUMA, AZ 19 23 SEP 28 FLAGSTAFF, AZ NOV 13 YUMA, AZ 30 PAYSON, AZ 
25 TUCSON, AZ NOV 5 CALEXICO, CA 1890 JUN 10 YUMA, AZ 7 CALEXICO, CA SEP 22 YUMA , AZ DEC 2 YUMA, AZ 1891 APR 26 FT . MOHAVE, AZ 20 HUASABAS, MX 

15 



-

List of event summaries cont. 

1924 MAR 21 YUMA, AZ 29 CLIFTON, AZ 
1927 JAN 1 CALEXICO, CA NOV 1 BUCKHORN, NM 

16 CALEXICO, CA 2 BUCKHORN, NM 
FEB 11 PATAGONIA, AZ 27 BUCKHORN, NM I' 

12 CALEXICO, CA DEC 28 CLIFTON, AZ 

I'I SEP 5 YUMA, AZ 1939 FEB 19 GRAND CANYON, AZ 
1928 JUL 18 NW COLO. DELTA, MX MAR 9 GRAND CANYON, AZ 

OCT 30 EL CENTRO, CA MAY 4 HOOVER DAM, NV-AZ 
1930 FEB 26 WESTMORLAND, CA JUN 4 DUNCAN, AZ 

JUL 16 CONSTELLATION, AZ CLIFTON, AZ 
1931 APR 17 SNOWFLAKE, AZ 1940 MAY 19 IMPERIAL VALLEY, CA 

JUL 28 COTTONWOOD, AZ WELLTON, AZ 
30 YUMA, AZ JUN 6 DOME, AZ 

1932 FEB 8 PERKINSVILLE, AZ OCT 16 FLAGSTAFF, AZ 
APR 29 N CENTRAL BAJA CALIF., HX 1942 JAN 8 FLAGSTAFF, AZ 
DEC 21 GABBS, NV OCT 21 PLASTER CITY, CA 

29 YUMA, AZ 1943 DEC 21 FLAGSTAFF, AZ 
1933 MAR 11 LONG BEACH, CA 1944 JAN 31 FREDONIA, AZ 

NOV 27 HILLSIDE, AZ 1946 JUL 18 BAGDAD, CA 
1934 JAN 4 HOLTVILLE, CA 1947 APR 10 AFTON, CA 

11 PEARCE, AZ OCT 27 GRAY MT. T.P., AZ 
MAR 12 DENNISON, AZ 1948 JAN 24 N ARIZONA 
MAR 14 N GULF OF CALIFORNIA AUG 8 GRAND CANYON, AZ 
DEC 25 FREDONIA, AZ DEC 3 WINSLOW, AZ 

30 CALEXICO, CA 4 DESERT HOT SPRINGS, CA 
31 CALEXICO, CA 1949 MAY 2 DESERT CENTER, CA 

1935 JAN 1 GRAND CANYON, AZ NOV 2 ST. GEORGE, UT 
2 WELLTON, AZ 1950 JAN 17 GANADO T.P., AZ 
3 FREDONIA, AZ FEB 2 SW ARIZONA 
5 GRAND CANYON, AZ JUL 29 CALIPATRIA, CA 

10 GRAND CANYON , AZ 1951 JAN 24 CALIPATRIA, CA 
15 GRAND CANYON, AZ MAR 5 FREDONIA , AZ 

FEB 17 S. COLO. DELTA, MX APR 12 SW ARIZONA 
24 S. COLO . DELTA, MX DEC 5 CALIPATRIA, CA 

OCT 28 PHOENIX, AZ 1952 MAR 16 NE BAJA CALIF., MX 
DEC 5 FREDONIA, AZ JUL 21 KERN COUNTY, CA 

20 DESERT CENTER, CA OCT 22 PINACATE CRATER, MX 
1936 JAN 12 GRAND CANYON, AZ 1953 MAY 4 YUMA, AZ 

FEB 25 KINGMAN, AZ JUN 14 SEELEY, CA 
APR 7 HOL TVILLE, CA OCT 8 STATE ROUTE 65, AZ 

1937 MAR 25 SANTA ROSA RESERVATION, CA 1954 FEB 1 NW COLO. DELTA, MX 
APR 8 GANADO , AZ MAR 19 BORREGO SPRINGS, CA 
JUL 20 SELIGMAN, AZ APR 29 CENTRAL GULF OF CALIF. 

21 PHOENIX, AZ NOV 12 NW BAJA CALIF., MX 
I' DEC 17 FLAGSTAFF, AZ DEC 16 DIXIE VALLEY, NV 

1938 JUN 6 NW COLO. DELTA, MX 1955 APR 25 NW COLO. DELTA, MX 
SEP 17 BUCKHORN, NM DEC 17 BRAWLEY, CA 

18 SAN SIMON, AZ 1956 FEB 9 N CENT. BAJA CALIF., MX 
DUNCAN, AZ 14 NE BAJA CALIF., MX 

19 DUNCAN, AZ NOV 2 SW ARIZONA 
20 BUCKHORN, NM 1957 APR 25 CALIPATRIA, CA 
24 BONITA, AZ MAY 26 CALIPATRIA, CA 

16 



List of event summaries cont. 

1958 SEP 18 PAUL SPUR, AZ 1971 FEB 9 SAN FERNANDO, CA DEC 1 NE BAJA CALIF., MX MAY 23 NW ARIZONA 1959 FEB 11 FLAGSTAFF, AZ SEP 30 BRAWLEY, CA APR 27 NE BAJA CALIF., MX NOV 4 WILLIAMS, AZ JUL 21 FREDONIA, AZ DEC 15 NW AR IZONA OCT 5 FREDONIA, AZ 19 72 FEB 20 GULF OF CALIFORNIA 13 FLAGSTAFF, AZ APR 20 FLAGSTAFF, AZ NOV 10 FREDONIA, AZ 1973 FEB 9 NE ARIZONA 1961 FEB 12 NE SONORA, MX 1974 DEC 6 MEXICALI, MX JUN 18 SW ARIZONA 20 CAVE CREEK, AZ SEP 12 MEXICALI, MX 24 CAVE CREEK, AZ 1962 JAN 17 FREDONIA, AZ 1975 JAN 23 BRAWLEY, CA FEB 15 N ARIZONA FEB 16 YUMA, AZ 1963 SEP 11 GLOBE, AZ JUN 20 HOLTVILLE, CA OCT 3 CLIFTON, AZ JUL 8 CENTRAL GULF OF CALIF. 21 GLOBE, AZ 17 N CENTRAL BAJA CALIF., MX NOV 2 SW ARIZONA DEC 3 SILVER CITY, NM 1964 APR 16 SW ARIZONA 1976 JAN 5 CROWN POINT, NM SEP 6 W ARIZONA 10 NE BAJA CALIF ., MX DEC 25 SW ARIZONA FEB 4 CHINO VALLEY , AZ 1965 JUN 7 N ARIZONA 8 SAN LUIS, AZ SEP 25 CAMP CADY RANCH, CA 9 CHINO VALLEY, AZ 1966 APR 13 NW ARIZONA 23 CHINO VALLEY, AZ MAY 2 N ARIZONA 28 N ARIZONA JUN 8 NW ARIZONA APR 19 ST. MICHAELS , AZ NW ARIZONA MAY 4 CHINO VALLEY, AZ 14 NW ARIZONA AUG 18 YUMA, AZ 17 NW ARIZONA NOV 4 N CENTRAL BAJA CALIF., MX AUG 7 MOUTH OF COLO. DELTA, MX DEC 7 MOUTH OF COLO. R., MX 16 ELGIN, NV 1977 JAN 17 NW COLO. DELTA , MX OCT 3 N ARIZONA MAR 5 STANDING ROCK, NM 1967 MAR 2 N ARIZONA OCT 21 CHINO VALLEY, AZ MAY 1 NW ARIZONA NOV 10 HYDER, AZ 21 NE ARIZONA 14 EL CENTRO, CA AUG 7 N ARIZONA 1978 MAR 11 COLO . DELTA, MX N ARIZONA 16 COLO . DELTA, MX SEP 4 N ARIZONA MAY 5 NE BAJA CALIF o , MX OCT 4 MARYSVALE, UT DEC 14 RANCHO CAPADERO, MX 1968 APR 9 BORREGO SPRINGS, CA 1979 MAR 15 YUCCA VALLEY, CA 1969 MAR 21 N GULF OF CALIFORNIA OCT 15 CALEXICO, CA APR 28 WARNER SPRINGS, CA DEC 11 ROOSEVEL T LAKE, AZ DEC 25 SAN CARLOS, AZ 21 NE BAJA CALIF., MX 1970 SEP 16 FLAGSTAFF, AZ 1980 JUN 1 PARKS, AZ NOV 24 N ARIZONA 9 SE COLO . DELTA, MX 

17 

_____________________________ 1 



"t~'- .o, "C _ ' - '-.c .. " .o .. ~'L"-C"i)i-

j ~ I ! .& ; 
I 6, i 
, ) 
j ( 
! > 
~ 
! 
I 
) 

,J 

"'~ 

.~/ 
.s' 

1:·, ........ J·--·!..".I' l .,.,~ ;/ 
,-

('--.., 

--..' 
;' 36. ~/) \ . .J....i 

\ + 
~;. 
-<: M 0 
) 

H A 

~ ) 

\ , -, 
" 

v 

( 
( 
) 

E ' 
! , 
i e 
I 

~-

+ 

o 

'. 
" 

\'0 ._., 
.~ 

c 

i 
~ o K'.,m".O - 2 

',. __ -.Jj 

I 

) 

35"-~ + 
t . 

"':r-. /-'~ . ..J! y A v A 

l J' ./ 

! 

6 -·-.·.,/·"'-\, . .....- ,·) f 

, 
i 

o o 

- ~ !/ 

,j 
-lQ 

-. 
'i 

',-

19 

'..,. 

S. 
;' 
1 

) 

o -, 

y 

o 
5 

1_,. .,. 

u 

.-, ........ 

+ 

M 

'1-., 

,J:.--r ....... 
""­,~ 

, 
r···- .-.---- .. -. 
i , 
I 

A 

A 

',-

'f-. ..... 

HISTORICAL 

R 

P 

",' ...... 

EPICENTERS IN ARIZONA 

1830 -1980 
by: 

Susan M. DuBois, Thaddeus A. Nowak, Ann W. Smith and Nan K. Nye 

1982 

Scale 1:1,000,000 

" 20~ kllome l e .. 

location and intensity/magnitude of earthquakes were determined from historical accounts and seismological data collec,ted 
during the period 1979-1982. Computer fIles and plots were generated by T.A. Nowak. Additional earthquakes, felt in-state with 
epicenters out-ot-state, or recorded in-state with magnitudes less than 3.0, are documented in Arizona Bureau ot Geology and 
Minerai Technology Bulletin 193. 

2 

112 ' I II ' 

• ...J •• J .. _I. _ . • _ •. L .. ..l. •.• ....J •• _ 1._ . L_ .. L.. •. .L .. J. 

o & 

o N N 

-'-+-'-'-" 
o 

o 

o 

o 

i 
i 
i N A 
I 
I 

i 
i 

:0 

v 

I 
~. 

'--'-,. I 

p A '-J.'._.~:>_~ 

(". 

, 
.1 

-- ___ ._. ____ .1...-, r'-- '--_ 
( , e O 
c o p 

\ 

\ --- -_._._._.- .-._. --, 2-D 
P ho e nix . \ o 

i 
i 

1'-"", i . '0 - ...... _. __ ..... J 

+ 

p 

.F lo ren ce 

N 

.l. ______ ____ . _. ___ ._ . _____ • ___ . __ _ 

, 
\ 
\ 
\. 

A 

i 
I 

i 
L. _____ ___ _ 

L 

, 

. /-;\ 
... ./ ...... 

.-' 

\ . ..,,/,::, 

L 

109 ' 
110' 

I_ ..... . .' __ ._ •. ~ •• _ .• . _.l _ .'_ .• _ .. ...:. . . -'. _ •. _ . . _ ........... - 37' 

, 
I 

I 
i 
IA P 
I 

i 
A o i 

o 

--_._--------, , 
A 

R A 

I 
j 

, 

i 
. ' , 

o 
H 

A e 

, 
L 

I" 

~ , 
I 

H E 

i 
~ 

I 

j. 

,,' 

- 35 ' 

51 Johns. 

! !. 

• SlIffo rd 

A 

I 

:- 34' , 

i 
~-

!. 
i 
i 

i i 
iGREENLEE : 
I !-

, 
~, Cllft 

\ 

M 

2 

/ 

j 
~ 
I 

, 
:---:\3 ' 
I , . 

........ ---------------- ----- --------
J 

M A 
i 

i 
i 
i 

o 
I 
j. 

E i-

,,' . i
e o c H s 

• o l-, 
i 

1 ____ ._. __ -.~--. - --' --- - i 3 

i. 
! 
i 

~'''''' ..." 

s A 

c R 

- r __ ~~g •• e .. ! ... 

11\' 

Epicenters Determined from Felt Reports 

Maximum Intensity 

o II-III 

o IV-V 

e VI 

• VII and greater 

N T 

o 
u z 

A I­

I 

! 
Bisbe e. 0 L 

· r-··,·-,·_- ,·..i...·'-··T -·'----r· -...,---T·---,- .-:- .. - ,- -.\----. _ " '- ' r
J 109 ' 

110' 

Epicenters Determined from Instrumental Records 

Magnitude 

3.0-3.5 

3.6-3.9 

4.0-4.9 

5.0 and greater' 

'The greatest magnitude documented was less than 6. 




