DEPARTMENT OF THE INTERIOR MISCELLANEOUS FIELD STUDIES
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Table 1.—Chronological listing of earthquakes for the State of Colorado
WYOMING NEBRASKA 410
oo DATE ORIGIN TIME LAT. LONG. DEPTH HYPOCENTER MAGNTITUDE INTENSITY DATE ORIGIN TIME LAT. LONG . DEPTH HYPOCENTER MAGNTITUDE INTENSITY
YEAR MONTH DAY H M S (KM) QUAL REF USGS OTHER MOMENT MM REF YEAR MONTH DAY H M S (KM) QUAL REF USGS OTHER MOMENT MM  REF
(utc) (mb) (Ms) (M) (uTc) (mb) (Ms) (M)
I‘ZSl
1948 1870 DEC @4 12 60 ..  38.5 N. 104.0 W. H 273 vl 273
A 1 Near Pueblo, Colorado. Many people were awakened by a violet jar. The shock was felt over an. 1965 SEP 14 22 53 .. 39.9 N. 104.9 W. = .. F 75 ‘s .. 2.8ML GOL R I11# 75
A area of 62,000 sq mi. 1965 SEP 14 23 16 10.4 39.5 N. 104.9 W, 005 c 74 4.8 .. 3.0ML GOL se 9ms F 75
1983 1979 1871 NOV @9 17 15 .. 39.7 N. 105.7 W. .. G 273 rw Ba ams omem mw was v 273 1965 SEP 15 @7 16 .. 39.9 N. 104.9 W. s .. F 75 s 111 75
1880 SEP 17 @7 00 .. 39.3 N. 106.7 W. ? .. G 273 .. .. .. B e VI 273 1965 SEP 27 10 34 .. 39.9 N. 104.9 W. = . F 75 3.3 .. 2.9ML GOL P v 75
I, 1 Vi Wald 11 Aspen, Colorado. People were awakened and rushed out of their tents; people had difficulity in 1965 SEP 29 18 59 56.1 39.8 N. 105.1 W. oS C 266 4.7 .. 3.5ML GOL ©3 i \2! 75
A A <:) aiden Z&l . movement; people heard a rumbling noise |like distant hunder. An avalanche was reported on Aspen Near Denver, Colorado. Cracked plaster in Commerce City, Colorado. A refrigerator shifted
1974 181 1977 Stef‘“‘g Mountain about 8 A.M. local time the next morning (Denver Tribune, September 21, 1880). several inches from the original position in Northglenn, Colorado. The shock was felt from
<:> 1882 FEB 12 08 30 .. 37.3 N. 107.0 W. = . G 271 .. .. A . e e F 271 Denver to Boulder, Colorado.
1882 MAY 12 05 «:  u: 37.3 N. 107.0 W. » . G 271 i % W sw s iw s wE W3R 111+ 271
1965 SEP 29 19 85 .. 39.9 N. 104.9 W. = .. F 275 - 2.2ML  GOL ce e IVe 75
I, 1 1882 NOV 08 01 30 .. 40.0 N. 105.0 W. 2 I 38 .. .. C R e VII 273 1965 SEP 29 19 20 40.8 39.8 N. 104.8 W. 005 € 266 4.6 2.6ML GOL 'TREY. v 38
Z& VI 1 1 . \ This location is near Denver, Colorado; however, a possible location in the Piceance Basin of 1965 ST 29 19 33 .. 39.9 N. 104.9 W. = F 75 2.4ML GOL i i s 1V« 75
1942 A A <:> (3?3?9 A western Colorado has been suggested (Ref. 283). 1In Denver, bolts connecting an engine driving 1965 SEP 29 20 07 .. 39.9 N. 104.9 W. s .. F 275 .. 2.3ML  GOL o IVs 75
1891 1978 1895 pulley were snapped or bent in the electric Iight building. People ran outside. Buildings 1965 SEP 29 23 22 58.8 39.8 N. 104.8 W. 005 C 266 4.6 2.8ML GOL .. ... v 75
ZSI L()Velar]d trembled violently. Felt most severely in the Denver downtown area. Minor damage such as
1968 v 1 pﬁsl broken and fallen plaster, broken windows occurred in Boulder and Louisville, Colorado, and at 1965 NOV 07 Q8 25 .. 39.9 N. 194.9 W. = F 75 2.0ML GOL . iv 75
Jay <:) Point of Rocks and Rawlins, Wyoming. The shock was reported felt in Salt Lake City, Utah. Felt 1965 NOV 14 17 16 .. 39.9 N. 104.9 W. = . F 75 2.0ML GOL RN 111 75
IV, 1 1955 1969 area was estimated from 260,000 to 487,000 sq km. 1965 NOV 14 1845 ..  39.9 N. 104.9 W. » .. F 75 .. 2.5ML GOL .. ... 111 75
A v 1882 NOV 08 11 45 .. 40.0 N. 105.0 W. s I 283 o 5 B ce ce e F 283 1965 NOV 21 23 59 58.9 39.8 N. 104.8 W. 905 C 266 4.6 3.2ML  GOL ci mes Iv. 273
1979 ZS1 1882 NOV 23 sh ma wa 37.7 N. 107.7 W. H 273 .. .. . S e e v 273 1965 NOV 21 04 02 28.7 39.8 N. 104.8 W. 005 (& 266 4.5 .. 3.8ML GOL W A E W 2! 75
1903 1886 JUL .. SR 38.2 N. 107.3 W. H 273 .. .. A A e F 273 Near Denver, Colorado. Plaster cracked and windows broke in Thornton and Commerce City,
1&1I¥SJ ) 1888 OCT 23 18 40 .. 38.1 N. 105.2 W. H 273 .. .. R R e v 273 Colorado. Numerous windows were broken in Northglenn, Colorado. Plaster was cracked at Hudson
g 1 and Louisville, Colorado. Felt area was estimated at 3,000 sq mi
1967 1979 A 1889 JAN 15 ce e 39.5 N. 107.3 W. H 273 .. .. . c. cw waw v 273
3 Va2 1966 1891 DEC .. 21 .. .. 40.5 N. 108.0 W. .. H 273 - R . R vl 273 1965 NOV 21 04 @9 .. 39.9 N. 104.9 W. + .. F 275 . 2. 4ML GOL .. ... 1= 75
PaN l& v Moffat County, Colorado. People ran ou@doors; a cow was knocked to the ground, and many 1965 NOV 21 24 24 48.5 39.9 N. 104.7 W. 205 C 266 4.4 2.8ML GOL L - )
1966 1970 Al Al O Wray boulders rolled down a down o 800 ft cliff. 1965 NOV 21 @5 00 27.3 39.8 N. 104.9 W. 005 C 266 4.7 3.2ML GOL .. ... v 273
1967 1916 o 1894 JAN ©1 1000 .. 37.9 N. 107.8 W. .. H 296 .. .. ... ... .. .. IV 296 1965 NOV 21 14 48 .. 339 N. 1049 W x - F 7% St gor - " [T o
40 © IYéJ O Meeker 40 1894 AUG @5 12 @0 .. 39.7 N. 105.7 W. . g g;g x 2;; 1966 JAN ©2 00 13 41.8 39.9 N. 104.8 W. 005 C 74 2.1ML GOL .. ... 111 81
VII | 2 1895 MAR 22 e e 40.5 N. 107.1 W. .
1954 AA . 1966 JAN 05 Q0 37 17.8 39.8 N. 104.7 W 005 C 74 5.0 3.4ML  GOL \% 81
1882 1901 NOV 15 10 00 .. 38.8 N. 106.2 W. - G 273 i # & N ‘s sa @ VI 273 1966 JAN 08 00 17 .. 39.9 N. 104.9 W. = H 81 . o o B 111# 81
Vi VI ,VII Buena Vista, Colorado. A plate glass window was broken; people were awakened and rushed 1966 JAN 23 o4 .. . 37.9 N. 1906.9 W. = G 81 o . o o 111 81
IHZS1 \23? lgi\” 15713§ ZSF‘VI 3 outside. Boulders rolled down the sides of Mt. Harvard and Mt. Princeton. 1966 MAR 18 14 18 .. 39.9 N. 104.9 W. * . F 81 o . 2.8ML GOL P11 81
1903 SEP 09 55 i@ 40.3 N. 105.3 W. = .. G 84 .. .. R C e v 84 1966 APR 03 16 21 34.0 39.36 N. 106.46 W. x 000 A 266 4.7
1365 1970 1981 1967 1967 1967 1965 1966 DEC 21 16 18 .. 39.6 N. 107.6 W. = G 58 .. .. ... ... ... 111 84
VA1 VI v, 4 VI o VI A% 1913 NOV 11 21 85 .. 38.2 N. 107.7 W. G 38 .. .. ce . e \Y 38 1966 MAY 08 17 24 .. 37.0 N. 106.9 W. Foo273 4.2ML GOL cd F 273
A Al VA4 As A4 AZ 1913 NOV 11 22 18 .. 38.2 N. 107.7 W. G 38 - v fms sw @ F 58 1966 MAY 26 02 21 .. 39.9 N. 104.9 W. = E 275 2.3ML  GOL o 11 81
1946 1965 1965 1965 1962 1963 1966 JUN ©6 19 57 .. 39.9 N. 164.9 W. x .. F 81 2.6ML GOL . ... v 81
D 1913 NOV 11 23 45 .. 38.2 N. 107.7 W. G 38 Ce e e e F 58 1966 JUL ©5 18 26 13.3 40.09 N. 109.00 W 07 A 298 3.7 3.2ML WU o :
1 1 V.2 enver \J 1 1915 FEB 28 Q07 51 .. 39.1 N. 108.6 W. G 84 5 5 5 S . c. e I11= 272 1966 JUL ©5 20 02 41.7 40 .06 N. 109.00 W 007 A 298 3.5 3. 3ML  UU
A A A A A 1916 OCT 12 ©5 41 .. 40.1 N. 185.6 W. = 6 272 .. se axr amr s e v 272
1982 (:> lsagle 1964 1894 1924 1965 1920 DEC 29 02 50 .. 39.5 N. 107.5 W. G 272 ‘s w ‘as S . v 272 1966 JUL ©6 ©5 47 08.4 40.09 N. 108.95 W. 907 A 298 4.1 3. 7ML UU — — .
L, 4 IV, 1 1920 DEC 29 03 00 .. 37.5 N. 107.5 W. = G 272 .. .. R S R 1v 272 1966 AUG 19 05 29 .. 39.9 N. 104.9 W. *= . F 81 o 2.0ML GOL o 111 81
A A 1966 SEP 04 09 52 34.5 38.3 N. 107.6 W. 033 C 266 4.2 .. L . S B .
1306 1946 1920 DEC 30 @9 50 .. 39.5 N. 107.5 W. G 272 R v 272 1966 OCT @3 @2 26 82.3 37.4 N. 164.1 W. @10 C 266 4.5 .. 4.6ML GOL .. ... 2 81
1920 DEC 30 17 50 .. 39.5 N. 107.5 W. G 272 . = e e R v 272 Near Trinidad, Colorade. Cracked houses ot Aguilar and Segundo, Colorado. Plaster and windows
VA3 VA2 VA2 1 1921 FEB ©6 06 15 .. 38.6 N. 106.3 W. G 272 5 s i ;e ‘s cw wmaw Ivs 272 cracked at Trinchero, Colorado. Plaster cracked and dishes broke at Trinidad. The shock was
A A
1920 1971 A 1965 1921 FEB 06 06 25 s 38.6 N. 106.3 Ww. G %;g o . oo - PEe Wi w %xl %;g fell over an area of 15,000 sq mi.
:I: 1981 1921 FEB @6 06 30 .. 38.6 N. 106.3 W. G .- .- cee cee e * 1966 OCT 13 Q0 33 .. 39.3 N. 104.6 W. .. F 273 - 3.eML  GOL Pow e F 273
tﬁ 151 1921 FEB 17 01 45 .. 38.6 N. 106.3 W. G 272 .. .. .. ce ce e I11 272
Eﬁ 1965 1921 FEB 17 13 05 .. 38.6 N. 106.3 W. G 272 .. .. C. Ce e @ IT1 272 1966 OCT 25 17 14 . 39.9 N. 104.9 W. = . F 275 .. 2.5ML GOL R 11 81
;;} V.1 E;ur;h1gtc“1 <:) 1921 FEB 26 15 85 .. 38.6 N. 106.3 W. G 272 v s o w ¢ sms EEEE 272 1966 NOV @1 07 40 28.0 40.2 N. 106.9 W. 033 D 266 4.0 3.9ML  GOL e .. § 5
Z& 131 ZS? IV, 4 VL 1 1 1921 FEB 27 17 00 .. 38.6 N. 106.3 W. G 272 G s i 6 s ey iE mw IT1 272 1966 NOV 13 1517 .. 39.9 N. 104 9 W. = | F 81 .. 3.1ML  GOL ci v 111 81
1975 1968 AT A A . 1921 MAR 04 06 00 .. 38.6 N. 106.3 W. G 272 s i@ % 5 2 &b § S B 11 272 1966 NOV 14 20 02 35.9 39.9 N. 104.7 W. 005 C 266 4.4 .. 3.5ML GOL v b VI 81
1978 1941 1880 1966 (:) Limon Near Denver, Colorado. Cracked plaster and canned goods and boxes fell from shelves in a
1921 MAR 08 19 15 .. 38.6 N. 106.3 W. G 272 .. .. . C.. . v 272 supermarket. Loud earth noises were heard. Felt in the Denver-Boulder, Colorado area.
VAT VA2 1921 MAR 09 @1 25 .. 38.6 N. 106.3 W. G 272 e 111 272 1966 NOV 15 @2 51 .. 39.9 N. 104.9 W. s« .. F 275 .. .. 2.9ML GOL .. ... F o275
1960 1944 1921 MAR 12 07 @0 .. 38.6 N. 106.3 W. G 272 .. . S - ce e 11 272
ur 1921 MAR 22 21 45 38.6 N. 106.3 W. ¢ 272 S 111 272 1966 DEC 19 20 52 33.3 39.0 N. 186.5 W. @05 C 266 4.6 3.3ML 6oL .. ... 111 273
1921  JUL 27 21 30 38.6 N. 106.3 W. G 2792 — — o 111 272 1967 JAN 12 03 52 6.2 38.98 N. 107.51 W. 033 B 266 4.4 v r nm s 5
1910 Grand ‘juncti()ﬂ ) 1967 JAN 16 09 22 45.9 37.67 N. 107.86 W. 033 B 266 4.1
O o 1967 JAN 18 06 12 00.6 40.05 N. 107.05 W. 033 C 266 3.8 55 % s 5w 55 s @ T -
:3 o 3&) 1921 JUuL 29 02 55 38.6 N. 106.3 W. G 272 .. .. S s s 25 3w 111+ 272
9 VIAZ 10, 1 v VI 1 1821 OCT 15 02 55 . 38.5 N. 102.8 W. G 272 B B L 111 105 1967 FEB 03 05 27 58.9 39.88 N. 104.95 W. 007 A 274 4.3 3.3ML GOL S5 ems \ 40
Yy z: Z32 A 1923 JAN 27 08 04 00 39.7 N. 105.0 W. H 265 - - v s sws e F 265
1944 1986 1961 o 1924 JAN 04 21 56 30 39.7 N 105.0 W H 265 o F 265 1967 FEB ©3 05 34 13.3 39.89 N. 104.90 W. 008 A 274 2.3ML GOL .. ... Ive 40
BN 1979 1925 FEB 18 20 .. ..  38.2 N. 105.1 W. » G 218 .. .. ... ...l Ve 218 1967 FEB 12 19 11 B2.4 . 37.67 N. 186,90 W. @p5 B 266 e
1967 FEB 15 04 33 22.3 40.22 N. 108.97 W. 007 A 298 2.7MD UU e A ..
1971 o 1928 APR 20 09 40 ..  37.8 N. 107.0 W. 2 i e 1967 FEB 21 2155 .. 39.9 N. 104.9 W. s .. F 40 . 2.5ML GOL .. ... v 40
. > 1928 APR 24 1o . 378 N 107.0 W G 1 o o Ve ’ 1967 APR 04 22 53 39.5 38.32 N. 187.75 W. @33 B 266 4.5 3.0ML  GOL
- Q© Colorado Springs = 1928 APR 29 10 .. .. 37.8 N. 107.0 W. G 1 v 1
A tn 1928 APR 29 10 20 .. 37.8 N. 107.0 W. G 1 IV 1 1967 APR 1@ 19 00 25.5 39.94 N. 104.75 W. @05 B 266 4.9 .. 4.3Mn HER .. ... VI 40
1901 §> 1928 APR 29 10 45 .. 37.8 N. 107.0 W. G 1 1V ! Near Denver, Colorado. Cracked plaster, broke windows, and damaged merchandise in stores in the
o Commerce City-Denver, Colorado area. At the Rocky Mountain Arsenal (located north of Denver)
1928 APR 29 16 .. .. 37.8 N. 107.0 W. G 1 IV« ! 118 small windows were broken. Felt area was estimated at 6,500 sq mi.
1928 APR 30 15 50 .. 37.8 N. 107.0 W. G ! Vs 1 1967 APR 10 19 @2 .. 3.9 N. 104.9 W. » F 40 o e 111 40
1928 MAY o1 09 22 .. 37.8 N. 107.0 W. G 1 1V 1 1967 APR 10 19 68 .. 39.9 N. 104.9 W. = F 40 .. . pow g N s & maw 111 40
v 18928 MAY o1 09 256 .. 37.8 N. 107.0 W. G 1 }V‘ 1 1967 APR 10 189 23 .. 39.9 N. 104.9 W. = F 40 s u . Yy PP T ITI 40
Al 1928 MAY @1 @9 35 .. 37.8 N. 107.0 W. G 1 Vs 1 1967 APR 10 19 26 .. 39.9 N. 104.9 W F o 40 L 111 40
. 1921
Gunni . 1, 1 1928 MAY 01 12 20 .. 37.8 N. 107.0 W. G 1 IV 1 1967 APR 1@ 19 28 .. 39.9 N. 104.9 W. = F 490 .. 111 40
Al O son O Ssalida VIA] A 1928 MAY @3 19 40 ..  37.8 N. 107.0 W. G T as  ms faas aen e e Ve 1967 APR 10 1935 ..  33.9 N. 104.9 W. s .. F 275 3.9ML GOL .. ... F 275
1962 O Montrose 1870 1921 1928 MAY @4 10 00 ..  37.8 N. 107.0 W. G ! P Ive 1 1967 APR 10 19 36 38.0 39.89 N. 104.77 W. @05 C 266 4.4 3.5ML GOL .. ... v 72
1928 MAY 18 10 i@ .. 37.8 N. 107.0 W. G ! R Vs 1 1967 APR 10 20 @8 .. 39.9 N. 104.9 W. « .. F 40 Cee 111 40
IEZS] IEQ 1928 SEP 29 @7 17 .. 38.1 N. 102.1 W. G 1 N 1 1967 APR 1@ 20 11 14.6 39.86 N. 104.91 W. @05 B 266 4.8 3.eML GOL .. ... v 72
1962 1983 1940 APR 08 17 00 .. 39.3 N. 106.8 W. = G 13 .. - v i 5 PR I11= 13 1967 APR 10 20 38 .. 39.9 N. 1904.9 W. » F 40 2.4ML GOL 111 40
1 VI 1941 FEB 13 11 32 30 39.3 N. 106.8 W. G 273 T Ive 14 1967 APR 10 22 @9 .. 39.9 N. 104.9 W. « .. F 275 2.7ML  GOL 111 40
z& Z&l ZS? IV'1 13:1 Egg gé éé 35 - gg.g : 182 g x. g %;g .. . s L. A iY- 14 1967 APR 10 22 12 01.3 39.87 N. 104.88 W. 004 A 274 .. .. R C S AP .
1962 19 196 ‘:s . : . S R L [Ils 14 1967 APR 10 23 58 40.8 39.92 N. 104.79 W. @05 B 266 4.3 .. 3.8ML GOL .. ... v 72
bl 360 3 Pueblo 1941 AUG 29 11 34 .. 37.3 N. 107.7 W. G 273 e e v.oo273 1967 APR 11 @0 37 .. 39.9 N. 104.9 W. » .. F 40 Ce e e 111 40
VAS VA1 A1 IVA1 IVA1 1942 AUG .. e 40.5 N. 108.5 W. = G 331 .. .. R I1ls 331
1913 1962 1886 1925 1955 IV, 1 1944 SEP 09 04 12 20 39.0 N. 107.5 W. .. G 266 T I T T T (2! 38 1967 APR 12 02 22 .. 39.9 N. 104.9 W. = F 40 2.1ML GOL .. ... IIl= 40
Z:??mgfzgléi goéggo:g‘m.SIlght cracks in walls and chimneys. Plaster cracked Felt area was 1967 APR 12 95 40 .. 39.9 N. 1924.9 W. = F 40 2.4ML GOL A I11= 49
2 : b .. .9 N. 104.9 W. F 40 . AR
N b 1944 OLT B5 1485 ., 38,2 N. 106.8 W. « G 17 N v 259 1967 APR 23 02 35 .. 399 N. 1049 W .. F 40 .. i‘gmt ggt S v o8
0 1888 38 © 1945 APR 29 17 @8 .. 37.7 N. 107.7 W. » G 18 R Iv. 259 1967 APR 27 17 24 42.3 39.91 N. 184.77 W. 005 B 266 4.5 .. 3.8ML GOL .. ... VI 40
323 VIA1 1945 APR 29 1732 .. 37.7 N. 107.7 W. » G 8 e o s s wn fr ame ITI+ 259 Near Denver, Colorado. Cracked plaster, nails were pushed out of walls, and small objects
X o overturned at Commerce City, Colorado. Walls cracked in a Boulder, Colorado school. The
1955 ") 1946 JAN 51 22 45 .. 32,8 HN. 187.3 W. s G 19 e e C Co o v 259 earthquake was feit from Denver to Longmont, Colorado.
La Junta IV, 2 1946 APR 03 02 05 .. 39.8 N. 107.1 W. = G 19 e iy o8
AI IVA] IVAZ HIA‘ a A 18948 OCT 03 04 30 .. 40.9 N. 106.1 W. » G 21 .. .. T Iv 259
1970 189 1956 1852 OCT @7 09 20 .. 37.0 N. 106.0 W. G 38 .. . s w3 s w pi E e v 25 1967 APR 27 17 25 39.9 N. 104.9 W. »* F 275
) ¢ w . . . . 3.3ML  GOL T F 275
153 1966 Al 1853 FEE 21 20 28 §I 4.8 N. 188.75 W. D27 .. v 27 1967 APR 28 @6 53 ..  39.9 N. 104.9 W. « F 275 2.5ML GOL .. ... 111+ 4@
vl 14111, 1968 1955 FEB 10 17 30 ..  48.4 N. 106.9 W. G 273 .. ... v 38 loe beR 2 o E 399 N AT B F w0 S dor o 4
a4 1955 AUG @3 06 35 .. 37.9 N. 107.3 W. F 28 e Ivs 28 1967 MAY 19 17 48 3908 N 1049 W = F 259 S Ba ol 40
1928 1957 1955 AUG @3 @6 37 ..  37.9 N. 107.3 W. » Foo28 .. .. ... Fo 28 - oo Ees : v e-- o WL 288
1 1 IV, 4 1955 AUG @3 06 39 42 38.0 N. 107.3 W. i F 273 .. .. ca L. B VI 28 1967 JUN @8 @7 51 .. 39.9 N. 104.9 W F 27
ltk é& A Lake City, Colorado. Ground cracks; a chimney was cracked, one chimney fell. Felt area was 1967 JUN 19 15 39 22.0 39.9 N. 104.8 W. ’ 205 B 72 g:gmt ggt o 15 213
167 1967 1345 estimated at 2,000 sq mi. 1967 JUN 19 17 47 .. 39.9 N. 104.9 W. = F 40 2.6ML GOL 11 40
1955 NOV 28 05 25 13 38.2 N. 103.7 W. F 273 s s p 3w, S Ce e Iv 28 1967 JUL 12 @1 45 . 39.9 N. 104.9 W. » F 40 2.5ML  GOL o 111 40
1956 JAN 14 18 40 37.9 N. 102.6 W. = F 29 B N o o S 111 29 1967 JuL 27 17 54 .. 39.9 N. 104.9 W. =» F 275 2.6ML GOL w5 i F 275
1956 JAN 14 18 49 .. 37.9 N. 102.6 W. G 273 .. .. Ca 5 v s 5w v 2
v, : 1957 MAY @3 @8 30 .. 37.8 N. 106.9 W. = G 30 . - _ e I ITT. 3@ 1967 AUG @9 13 25 86.2 39.9 N. 104.7 W. @05 B 74 5.3 .. 4.9Mn NUT .. ... VII 40
» A 1966 OCT 11 @8 @5 38.5 38.3 N. 107.6 W. b4 C 33 = .. 5.5mb  BRK ceee 2! 33 Near Denver, Colorado. Broken windows, cracked plaster, and merchandise loss occurred in stores
1920 <:> Alamosa 1983 Sprinafield sedr MonFrose..Coiorcdo. Cracked plaster in many nearby towns; a foundation cracked in located in Northglenn and Commerce City, Colorado. Concrete pillars were damaged at a church.
<:> pringrie ontrose; a chimney cracked in Ophir, Colorado; windows were broken in Powderhorn, Colorado. A heavy piano shifted 6 inches, and small objects fell in homes at Northglenn. Bricks fell from
VE§1 151 Felt over an estimated area of 10,000 sq mi. a chimney in Denver. Felt area was estimated at 15,000 sq mi.
A 1960 OCT 12 20 30 .. 38.3 N. 107.6 W. = .. F 33 .. .. - . f wow Ivs 33 1967 AUG 09 14 10 .. 39.9 N. 104.3 W. » F 40 . .. L. o R I11= 40
1966 1967 AUG @9 14 56 .. 39.9 N. 104.9 W. = F 275 .. .. 2.eML GOL .. ... I« 40
Va1 i, 1960 OCT 17 16 @0 .. 39.2 N. 106.9 W. .. F 38 e T T T v 38 1967 AUG @9 17 48 .. 39.9 N. 104.9 W. F 275 .. .. 2.4ML GOL .. ... 11+ 40
A A 1961 NOV 27 Q0 55 45.7 39.0 N. 106.1 W. 033 C 266 v 3 i w 53 C. e 1v 34 1967 AUG 09 20 45 . 39.9 N 104.9 W. = F 40 i m Vs S I[1= 40
(:) 1941 1882 1961 NOV 27 @1 @5 .. 39.0 N. 106.1 W. F 34 . . o I11s 34
) 1962 JAN 13 13 33 .. 38.4 N. 107.8 W. F 273 . & .. 4.4ML GOL g WY@ v 35 X
Durango 11 1962 JAN 18 @1 28 .. 39.9 N. 104.9 W, F 1es T T IV 105 1967 AUG 13 @5 02 .. 39.9 N. 104.9 W. = F 40 2.1ML GOL .. ... 111+ 40
5 o : 1967 AUG 13 05 46 .. 39.9 N. 104.9 W. = F 275 2.4ML GOL R I11» 40
1973 Q Trinidad 1962 JAN 18 o1 36 .. 39.9 N. 104.9 W. .. F 105 o IV 105 1967 AUG 13 17 @5 .. 39.9 N. 104.9 W. » F o275 2.3ML 6oL .. ... 111+ 40
1962 FEB @5 14 45 51.1 38.2 N. 107.6 W. 025 Cc 266 .. .. 4.7ML GOL e \" 35 1967 OCT 25 e6 32 .. 39.9 N. 104.9 W. = E 40 2.0ML GOL R 1v 49
» 1962 MAR 05 04 23 06.7 39.2 N. 106.8 W. 925 c 35 1967 OCT 26 24 18 .. 39.9 N. 104.9 W. = F 276 1.6ML GOL sw w 111 40
1962 MAR 17 09 14 04.4 38.3 N. 108.1 W. 033 C 266 s .. Ca y o o omes ‘s .
:3? © :mJﬁJﬂ#ﬂ :37 0O 1962 JUN 18 00 46 .. 39.9 N. 104.9 W. =*= .. F 273 - .. 3.1ML GOL s \" 273 }gg; 885 ?E @g 82 o 39.9 N. 104.9 W. = F 276 2.0ML GOL L 111 40
1 s @ 39.9 N. 104.9 W. = F 49 2.9ML GOL Pe me v 40
;gl i S _ o o 1962 JUN 18 @1 36 .. 39.9 N. 104.9 W. =* F 275 .. .. 2.5ML GOL s m F 275 1967 NOV 14 10 41 .. 39.9 N. 104.9 W. = .. F 40 2.7ML GOL .. ... v 40
1966 OKLAHOMA 1962 JUN 19 04 49 .. 39.9 N. 104.9 W. = .. F 35 .. .. 2.eML GOL .. ... v 35 1967 NOV 15 @7 10 12.1 39.9 N. 104.6 W. 005 B 74 3.7 3.6ML GOL .. ... Y 40
MEXICO 1962 JUN 23 17 11 84.0 38.5 N. 108.5 W. ©33 D 35 .. .. ... ... .. .. o N 1967 NOV 25 @7 @2 ..  39.9 N. 104.9 W. = F o 40 2.6ML GOL .. ... v 40
1962 JUN 24 ca @ e 39.9 N. 104.9 W. = F 35 .. .. R .. ce e 1v 35
1962 AUG @7 Q0 51 .. 39.9 N. 104.9 W. = F 35 .. 2.5ML GOL e \ 35
109 © 108 © 107 ° 106 © 105 © 104 ° 103 © 102 ° "#87 Raar Ganver, Golorads: Grasked piastar, mosonry wolls. and sement ilosre ut Conmsros &1y,
1962 AUG @7 o1 22 .. 39.9 N. 104.9 W. = F 35 1.8ML GOL .. ... 111 35 ’ : P g & y" ' X s ot ; .
1962 AUG 07 01 40 39.9 N. 104.9 W. * F 35 2. 4ML  GOL B v 35 Colorado. Very loud, thunderous, roaring, blastlike earth noises was heard immediately
SCALE 1:1 000 000 1962 AUG 07 04 00 . 39.9 N. 104.9 W. + F 35 o éb' o I%Y‘ gg :;:?;g{:g ;?e1§h8;;.sq8$:?ht damage occurred from Denver to Boulder, Colorado. Felt area was
1962 AJG 16 Beow .. °39.3 N, 1640 W, A P2 JooMLoGOL * 1967 NOV 27 ©5 35 00.7 39.9 N. 104.7 W. 005 B 74 4.4 4.3ML GOL .. ... Ve 40
25 0 25 50 75 100 MILES 1962 AUG 16 02 03 39.9 N. 104.9 W. = F 275 2.5ML GOL e F 275
. : ; = : = - : = ; ] o ’ ' ’ ’ 1967 NOV 27 @5 42 53.3 39.9 N. 104.9 W. 005 B 74 3.5ML GOL e V= 40
' ' ] ' 1967 DEC @9 03 34 .. 39.9 N. 104.9 W. = .. F 276 1.9ML GOL .. ... 111 40
1962 AUG 16 @6 55 .. 39.9 N. 104.9 W. = F 35 .. .. c. e ce e ITI= 35
s 0 = 50 LA 100 KILOMETERS 1962 OCT ©8 16 26 ..  39.9 N. 104.9 W. » F 275 .. .. 2.6ML GOL .. ... F 275 1968 JAN 13 18 47 ..  39.9 N. 104.9 W. » F 276 2.9ML GoL .. ... IIT 4
1962 DEC 04 17405974 398 N loa7 W @33 C e . . soML coL .. vi s 1968 JAN 18 1431 .. 39.9 N 1049 W.. .. F 276 2.4ML GOL . ... I 41
: Near. Denver Colorédo Window§ weré broken at Dupont and Irondale, Colorado. A bed shifted 6 1968 JAN 18 21 16 38.2 40.44 N. 108.84 W, e07 C 298 2.9ML WU o Lo :
INTRODUCTION List of data sources MODIFIED MERCALLI INTENSITY SCALE OF 1931 inefrom a wall ’ ’ 1968 FEB 24 14 06 50.6 39.88 N. 104.89 W. 004 A 274 2.0ML GOL e e 111 41
A Adapted from Sieberg’s Mercalli-Cancani scale, 1962 DEC ©5 ©6 27 39.8 N. 104.9 W. = F 35 1.9ML GOL .. ... Ive 35 1968 APR 13 22 47 36.6 39.88 N. 104.89 W. @11 A 274 - 2.7ML GOL .. ... 111+ 41
This map is one of a series of seismicity maps produced by the U. S. Geological 1. Heck, N. H.,'ond Bodle, R. R,, 1930, United States earthquakes 1928: U. S. Coast modified and condensed (Wood and Neumann, 1931) « 3 s . : : . - e . 1968 APR 21 07 08 07.0 37.8 N. 102.1 W. 033 B 74 3.8 . . . )
Surve that show earthquake data of individual states or groups of states at thg sgcle of and Geodetic Survey , serlol 483, 28 p. ) ) ) ) o .. 3.8ML GOL o Vi 35
1:1,@%@,000. This map shows only those earthquakes with epicenters located within the 13. Neumann, Frank, 1942, United States earthquakes 1940: U. S. Coast and Geodetic v 1962 ngr anve:3 églg?ézo SS;ZCkEd ;?:s?erwot Dgigy ng Dﬁggnt Colorado. Felt over an estimated 1968 JUN 04 18 58 14.0 39.88 N. 104.90 W. 009 A 274 2.6ML GOL
boundaries of Colorado, even though earthquakes in nearby states may have been felt or Survey, Serial 647, 74 p. = ; I. Not felt — or, except rarely wunder especially favorable circumstances. Under area of s,eée sq .ni. . ' 1968 JUN 10 05 23 20.6 39.87 N. 104.90 W. 009 A 274 ‘s 2.7ML GOL
may have caused damage in Colorado. 14. Neumann, Frank, 1943, United States earthquakes 1941: U. S. Coast and Geodetic ertaiti senditisns, at and sutsids the beundaty ofc the ares in Whish o great shock 1962 DEC @6 00 20 .. 298 N. 104.9 W. » . 35 B - . o o F 35 1968 JUN 22 20 ;5 13.0  39.31 N. 107.41 W. 033 C 74 3.8 o . L o .
, o Survey, seriigl S5, 1 P- 4. U. S. Coast and Geodeti is felt: sometimes birds, animals, reported uneasy or disturbed; sometimes 1962 DEC @6 ©0 25 ..  39.9 N. 104.9 W. s Foo35 .. .. F o35 1368 JUL 12 18.33 15.6 39.87 N. 104.88 W. @06 A 274 S.SMLGOL- .. o u
The data in table 1 were used to compile the seismicity map; these difo are a 17. Bodle, R. g4,'194gé2Un;;ed States earthquakes 1944: . . oas an eodetic dizziness or nausea experienced; sometimes trees, structures, |iquids, bodies of 1962 DEC 16 R 399 N. 104.9 W. = F 105 - N o o o v 105 1968 JUL 15 18 46 .. 39.9 N. 104.9 W. « . F 276 2.6ML GOL R F 276
orrected, expanded, and updated (through 1983) version of the data used by germissen Survey, Serial . p- ) _ . K . . o . o
E1969) for a sfudy of seismic risk in the United States. The locations and intensities of 18. Bodle, R. R., and Murphy, L. M., 1947, United States earthquakes 1945: U. S. Coast water, may sway—doors may swing, very slowly. 1963 JAN @3 22 eo .. 39.9 N. 104.9 W. = Foo1es : IT 105 1968 JUL 27 19 04 54.3  39.89 N. 104.89 W. 007 A 274 2.9ML GOL .. . 111 41
some earthquakes were revised and intensities were assigned where none had been before. and Geodetic Survey, Serial 699, 38 p. _ 1963 JAN 25 22 29 39.9 N. 104.9 W. » F 105 - - o o o 11 105 1968 AUG 14 22 03 26.4 39.89 N. 104.92 W. 008 A 274 2.6ML GOL o 111 41
Many earthquakes were added to the original list from new dato sources as well as from 19. Bodle, R. R‘: and Murphy, P‘ M., 1948, United States earthquakes 1946: U. S. Coast 11. Felt indoors by few, especially on wupper floors, or by sensitive or nervous ; 1963 JAN 26 20 23 o 39:9 N: 194:9 W. &« . P 275 . .. 2.8ML GOL o F 275 1968 SEP 24 14 51 27 .4 39.990 N. 104.94 W. 008 A 274 2.4ML GOL R 1v 41
some old data sources that had not been preViOUSlY used. The data llt‘ tOb!e 1 represent and Geodetic SurveY'.serlol 714' 48 P . persons. AISO, as in grﬂde I, but often more noticeobly: sometimes hanging 1963 JAN 30 23 95 oé's 39.8 N. 104.6 Ww. 933 Cc 266 . . 3.2ML GOL . Vv 273 1968 NOV 02 14 29 02.5 39.86 N. 104.90 W. 006 A 274 3.2ML GOL % i %o oe 1v 41
best estimates of the location of the epicenter, magnitude, ond intensity of each 21. Murphy, L. M:, and Ulrnch,AF. P., 1951, United States earthquakes 1948: U. S. Coast objects may swing, especially when delicately suspended; somet imes e 6t 4 0 o ; 39‘9 e W« c 200 a 5 2 oL o 111s G2 1968 NOV 29 04 28 399 N 104.9 W. = F 276 > oML coL o 11 41
earthquake on the basis of historical and current information. Some of the aftershocks and Geodetic Survey, Serial 746, 50 p. structures, liquids, bodies of water, may sway, doors may swing, very slowly; 1963 JAN 30 23 11 :: 39.9 N 104.9 W. * F 105 o o o o o 11ls 105
from large earthquakes are listed, but not all, especially for earthquakes that occurred 2R BBl o Moo cgndl Houd, W Bopolooss Jwiled Staten sarthqoekes 1952: U, 6. Boosd sometimes birds, animals, reported uneasy or disturbed; sometimes dizziness or 1969 FEB 22 18 43 ..  39.9 N. 104.9 W. = F 276 2.9ML  GOL F o276
befors seismic iastraments were universully used, ant eRadel e SuUTRep, Serio : . nausea experienced. 1963 FEB 25 .. .. 39.9 N. 104.9 W. » Fo1@5 .. .. ... ... .. ... 1lIs 1es 1969 FEB 23 2250 ..  39.9 N. 104.9 W. » F 276 3.ML GOL .. ... F 276
. , 3. Wurphy, Lo WM., dnd Glogd, W. K-, 1896, Usifed Stotes sarthquokes 1824: L. 8. Gwosty 1963 FEB 25 1524 ..  39.9 N. 104.9 W. F 275 .. .. 2.8ML GOL .. ... F 275 1969 MAR 20 ©6 36 ..  39.9 N. 104.9 W. » F o276 2.5ML GOL .. ... Foo27
The latitude and longitude coordinates of each epicenter were rounded to the nearest and Geodetic Survey, Serial 793, 110 p- 1963 FEB 26 T 39.9 N. 104.9 W. = F 105 N - o o o I11= 105 1969 MAR 23 21 21 .. 33.9 N. 104.9 W. = F 276 2 .5ML GOL o F 276
tenth of a degree and sorted so that all ident|colliocc};ons wgre gr?uped ?;d c:untedi 28. Murpgyé La T:, gnd Cloug:,5 W. K., 1957, United Stotes earthquakes 1955: U. S. Coast II1. Felt indoors by several, motion usually rapid vibration. Sometimes not recognized 1963 MAR 15 17 00 . 399 N 104.9 W x - 275 2 oML GOL o F 275 1969 APR 17 16 49 . 39.9 N. 104.9 W. = F 42 2 1ML GOL o v 42
These locations are represented on the map by a triangle. e num.er o earthquakes ¢ an eodetic Survey, p. ) . to be an earthquake at first. Duration estimated in some cases. Vibration |ike 1963 MAR 26 23 59 B 39.9 N. 104.9 W. = F 275 2 5ML  GOL o F 275 .
such Jmeation [z shown on Rhe mop by the arobic munber Ge the right & dhe trfﬁng'?w g Be RriRes, e s D4 SIS0gs B Kay 1588, Uiiad SALeR BAFNGUAKSS. 1586 . 8, B . Legs: that due to passing of light, or lightly loaded trucks, or heavy trucks some 1969 APR 28 07 16 ..  39.9 N. 104.9 W. » F 276 2.5ML GOL .. ... F o276
Roman numeral to the left of a triangle is the maximum Modified Mercalli intensity °0 and beodet e survey, P's . distance away. Hanging objects may swing slightly. Movement b iable W F 275 " 2.6ML GOL F 275 1969 APR 30 14 28 .. 39.9 N. 104.9 W. » F 276 2.7ML GOL .. ... Fo 276
and Neumann, 1931) of all earthquakes at that geographic location. The absence of an 30. Brazee, R. J.. and Cloud, W. K., 1959, United States earthquakes 1957: U. S. Coast on upper Ieve{s of ta?l gtruétures. yRo:ng st;gdinz motZ:ecg?sssT?ghtTyfpprec|o e :ggg ﬁgg g: g% gg s gg:g z. 1gi:g W . Fo2n e Fo2rs e bis o s o Ete Sos I i W o 2 15 5 L GOL o i
intensity value indicates that no intensities hove been assigned to earthquakes at that and Geodetic Survey, 198 p. , . * 1963 APR 04 07 48 39.9 N. 104.9 W. = F 275 2.7ML  GOL F 275 1969 MAY 23 10 43 ..  39.9 N. 104.9 W. = Foo 42 R § § C O
location. The year shown below each triangle is the latest year for which the maximum 33. Talley, H. C., and Cloud, W. K., 1962, United States earthquakes 1960: U. S. Coast 1963 APR @7 08 12 e 39‘9 N. 104‘9 W. . F 105 ’ F 105 1969 MAY 23 10 47 . 39.9 N. 104.9 W. = F 276 2.8ML GOL L v 42
intensity was recorded. and Geodetic Survey, 90 p. . ] . s @ ; : . : o s R ...
y 34. Lander, J. F., and Cloud, W. K., 1963, United States earthquakes 1961: U. S. Coast Iv. Ee!th;ndogrs by many, o?tdoors byhfew: A:okened fgw, espec!olly Iush; :IeepTr:. 1963 APR 08 00 03 57.1 39.9 N. 104.8 W. 020 C 74 3.4ML GOL \Y 273 1969 MAY 26 01 30 08 6 40 4 N 1044 W 033 c 74 40 . o - 49
and Geodetic Survey, 106 p. rightene no one, unless apprehensive from previous experiences. ibration like ’ ' : ’ ’ ’
X Y P 1964, United Stat earthquakes 1962: U. S. Coast that due to passing of heavy or heavily loaded trucks. Sensation |ike heavy bod 1963 APR 24 22 29 34 .4 39.8 N. 104.7 W. 020 C 266 4.1 3.4ML GOL cv ems 1v 273 1969 SEP 10 21 0? 00 .1 39.41 N. 107.95 W. x 000 A 74 5:3 ‘s im w5 i 55 5 s
357 Lander, J. Fi' ang Gloun, W Kaq 1854, Unite o a striking building or falling of heavy objects inside Rattling of dishes windowsy 1963 MAY 25 10 44 36.7 39.8 N. 104.7 W. e10 c 266 o . 3.5ML  GOL e v 36 1969 SEP 13 1125 .. 39.9 N, 104.9 W. » F 42 2Bl igoL R il 42
nd Geavklia SUrvey; 11% R . _ doors; glassw d k i ‘ i ' ' 1963 JUN ©5 @0 13 56.6 39.77 N. 184.75 W. .. C 260 4.4 3.0ML GOL .. ... Ills 36 1969 SEP 13 12 15 ..  39.9 N. 104.9 W. » F o276 2.6ML GOL .. ... Il 42
C. A 1965, United States earthquakes 1963: U. S. s; g are an crockery clink and clash. Creaking of walls, frame,
36. Cloud, W. K., and von Hake, . ; q ¢ : A 7 2.5ML GOL . F 276
i i j i 1963 JUL @2 08 02 56.3 39.8 N. 104.6 W. 033 c 266 4.6 4.0ML GOL $h ma s \% 36 1969 SEP 30 09 04 .. 39.9 N. 104.9 W. = F 276 : ..
EXPLANATION OF THE TABLE Coast and Geodetic Survey, 69 p. expecially in the upper range of this grade. .Honglng objects swung, in numerous . . ; Ser o oML QoL i1 P
38. Coffman, J. L., von Hake, C. A., and Stover, C. W., 1982, Earthquake hi;tory of the nns?onces. Disturbed liquids in open vessels slightly. Rocked standing motor cars 1963 JuL 28 1319 .. 39.9 N. 104.9 W. = F . ot 1969 NOV 05 13 59 39.9 N. 104.9 W. = F 276 2 5ML  GOL o F 276
The data in table 1 are listed chronologically in the following categories: date, United. States: U. S: National Oceanic and Atmospheric Administration and U. S. noticeably. 1963 SEP o1 uE B4 568 N 1648 % s e . > eML  GOL o . _— kool T 0.9 N 10465 W =« F 576 \ 5 oML GOL o F 576
grigin ‘time in Coordinuted Universal Time (UTC), N. latilude. M, jougitude, depth. Geological Survey, Publicotion No. 41-1(through 1980), 258 p. 1963 NOV 13 21 34 ..  38.3 N. 104.6 W. Foo273 2.8ML GOL .. ... IV 273 1970 FEB ©3 0559 35.6 37.92 N. 108.31 W. @33 C 74 4.0 e
hypocenter quality and reference, magnitude, intensity (Modified Mercalli), and intensity 38 LRl TR il Loe SR BORED—Lo oy 107, Liali6d D4 Wbs —ba g bqisins A7 14 — V. Felt indoors by practically all, outdoors by many or most: outdoors direction 1964 FEB @9 ©9 20 ..  39.9 N. 104.9 W. » F 275 2.6ML GOL .. ... F o275 1970 MAR 31 12 36 ..  39.9 N. 104.9 W. x .. F 276 2.8ML GOL .. ... Fo 276
reference. The letter F is recorded in the intensity column if an earthquake was felt but Motional Oeeanle und Atmespheric Asministnation . dnd L. 8. Gadiogloal Survey, &1 p. estimated.  Awakened many, or most. Frightened few—s|ight excitement, a few ran 1964 MAR 27 ©7 @8 .. 39.9 N. 104.9 W. = Fo 275 2.5ML  GOL Foo275 1970 APR 21 ©8 53 52.4 40.10 N. 108.90 W. @04 B 74 4.3 3.9ML GS .. ... vV 43
not enough information was available to assign an intensity. Table 1 has some basic 49. von Hake, C. A., apd Cloud, W. K., 1969, United States earthquakes 1967: Uu. S outdoors. Buildings trembled throughout. Broke dishes, glasswars 16 some . extent. 1964 APR 10 17 39 359 N, 104.9 W. = F 575 2. 6ML  GOL F 275
limitations in terms of the size (magnitude or intensity) of the earthquakes listed. All Coast and Geodetic Survey, 90 p. ) " s Cracked windows—in some cases, but not generally. Overturned vases, small or 1970 APR 21 15 05 47.5 40.09 N. 108.90 W. 004 B 74 4.6 3.7ML GS ce e IV= 43
felt earthquakes or those with computed mognitudes greater than 2.5 are listed. If no 4. Cotfmam, 4. L., and Glayd, W. K., 1978, United States eorthquikss 1998: U, unstable objects, in many instances, with occasional fall. Hanging objects, doors, 1964 MAY 23 21 44 59.1 39.37 N. 106.17 W. x 000 A 266 .. .. ... ..o 1970 MAY 23 08 55 @9.4 39.90 N. 105.10 W. @05 C 74 4.1 3.2ML GOL .. ... Vo 43
magnitude was computed and the eorthquoke was felt or an epicenter published, it was Environmental Science Services Administration, 111 p. . swing generally or considerably. Knocked pictures against walls, or swung them out 1964 AUG 04 11 13 25.2 39.7 N. 106.0 W. 033 C 74 4.0 .. . . . .. .. 1970 JUL 12 18 18 .. 39.9 N. 104.9 W. = .. F 276 . 2.7ML  GOL ce F 276
included in the earthquake Iist. The low-magnitude events located in recent years with 42. von Hake, ©. A.. upd Clond. W. K., 1971. United 3tates sartiiquokes 3868 U. S of place. Opened, or closed, doors, shutters, abruptly. Pendulum clocks stopped, 1964 OCT 17 1435 ..  39.9 N. 104.9 W. » .. F 275 2.6ML  GOL F 275 1971 JAN ©7 20 39 52.1 39.49 N. 107.31 W. @33 B 74 4.3 3.8ML GS .. ... Vo a4
data from dense seismograph networks have not been included. , o e e e A R B P arihmunkas 1870: . & started, or ran fast or slow. Moved small objects, furnishings, the latter to 1964 OCT 17 2283 ..  39.9 N. 104.9 W. * F 275 2.5ML  GOL F 275 1971 MAR 11 14 @8 ..  39.9 N. 104.9 W. Foo 44 3.eML GOL .. ...  IIl 44
. 43. Coffman, J. L., and van Hoke, C= A, 1972, Unite SRR earibquakes ’ ’ ’ slight extent. Spilled liquids in small amounts from well—filled open containers. 1964 DEC 04 21 27 .. 39.9 N. 104.9 W. » .. F 275 o .. 2.7ML GOL . F 275
Listed below is an explanation of the symbols and codes used in table 1: Hatlshal QEsArike @hd AGOIpRerie. Adwnlstralian, S p. Trees, bushes shaken slightly 1971 MAR 18 09 @8 59.9 40.70 N. 106.97 W. @16 B 74 4.4 L vV 44
44. Coffman, J. L., and von Hake, C. A., 1973, United States earthquakes 1971: uU. S. ' : 1871 AUG o8 05 22 44.0 39.89 N. 104.76 W. 205 c 74 4. 4 3.8ML  GOL o v 44
National Oceanic and Atmospheric Administration, 174 p. 1965 JAN @5 23 26 .. 39.9 N. 185.3 W. Foo273 2.OML GOL .. ... T 273 1971 AUG o8 @7 50 .. 39.9 N. 104.9 W. = .. F 276 2.7ML GOL .. ... F 276
1. Leaders (...) indicate information not available. 45. Coffmgn, J. L., and von Hake, C. A., 1?7?' Un'!ed States earthquakes 1972: u. s. VI. Felt by all, indoors and outdoors. Frightened many, excitement general, some 1965 FEB 16 19 52 .. 39.9 N. 104.9 W. » .. F 75 5 2.3ML GOL R v 75 1971 AUG 14 28 36 .. 39.9 N. 104.9 W. = .. F 276 3.1ML GOL A F 276
Latitude and longitude are listed to a hundredth of o degree if they have been National Oceanic and Atmospheric Administration, 119 p. ) alarm,” many ran outdoors. Awakened all. Persons made to move unsteadily. Trees, 1965 FEB 16 20 17 53.5 39.9 N. 105.1 W. @05 C 266 4.6 3.1ML GOL .. ... Iv 75 1971 NOV 12 ©9 20 44.6 38.91 N. 108.68 W. 005 B 74 4 OML GS L 111 44
published with that degree of accuracy or greater; however, most historical events 46. Coffman, J. L., von Hake, C. A., Spence, W., Carver, D. L., Covington, P. A., bushes, shaken slightly to moderately. Liquid set in strong motion. Small bells 1965 FEB 16 22 21 43.7 39.9 N. 105.0 W. @05 C 74 4.9 .. 3.oML GOL a5 5w vi 75
have assigned locations based on felt or damage information and are listed in table 1 Dunphy, G. J., Irby, W. L., Person, W. J., and Stover, C. W., 1975, United States rang—church, chapel, school, etc. Damage slight in poorly built buildings. Fall Near Denver, Colorado. A large crack appeared in a house located in Northglenn, Colorado. A 1971 DEC @9 o5 20 .. 39.9 N. 104.9 W. »* F 276 3.3ML GOL .. ... v 44
only to the nearest degree or tenth of a degree. An asterisk (*) to the right of the earthqyokes 1973: U. S. National Oceanic and Atmospheric Administration and U. S. of plaster in small amount. Cracked plaster somewhat, especially fine cracks, wgsher and some furniture shifted at Commerce City, Colorado. Felt area was estimated at 300 sq 1972 NOV 12 18 33 . 39.9 N. 194.9 W. = F 276 2.5ML GOL L 111 45
longitude indicates that the latitude and longitude were not given in the source Geological Survey, 112 p. . chimneys is some instances. Broke dishes, glassware, in considerable quantity, mi. 1972 NOV 29 22 15 .. 39.9 N. 104.9 W. + .. F 276 . 2.7ML GOL R v 45
reference but were assigned by the compilers of the data file. An x to the right of 7. Geftman, <. L., ond Stover, C. M., 1976, United Stgtes. earthquukes T974: U, S, also some windows. Fall of knick—knacks, books, pictures. Overturned furniture in 1965 FEB 18 1139 ..  39.9 N. 104.9 W. s .. F 275 .. .. 2.6ML GOL .. ... Foo275 1973 MAY 17 16 00 0.0 39.79 N. 108.37 W. x 660 A 74 5.4 4.1 5.7mb BRK S
the longitude indicates that the event is an explosion, a suspected explosion, a Naticonal Oceanic and Atmospheric Administration and U. S. Geological Survey, many instances. Moved furnishings of moderately heavy kind. 1973 SEP 19 13 28 20.5 37.16 N. 104.59 W. 005 C 74 o o 111 46
rockburst, or some other nontectonic event; these have nct been plotted on the map. A 135 p. . 1965 MAR 25 20 24 .. 39.9 N. 104.9 W. » . F 275 .. .. 2.B6ML GOL 53 w3 11 273
question mark (?) to the right of the longitude indicates that published descriptions 48. Coffman, J. L., and Stover, C. W., 1977, United States earthquakes 1975: u. s. 1965 APR 16 17 25 .. 39.9 N. 124.9 W. x F 275 . .. 2.7ML GOL v 273 1973 SEP 22 21 47 38.1 37.2 N. 104.6 W * .. F 46 111= 46
of the event are inconclusive and it may or may not be an earthquake. National Oceanic and Atmospheric Administration and U. S. Geological Survey, VII. Frightened all—general alarm, all ran outdoors. Some, or many, found it difficult 1965 MAY 18 23 48 .. 39.9 N. 104.9 W. x .. F 275 . 2.6ML GOL F 275 1973 SEP 23 ©3 58 54.9 37.15 N. 104.57 W. 005 B 74 4.2 111+« 46
3. The letter code in the HYPOCENTER, QUAL column is defined below: 136 p. ] ) ‘ to stand. Noticed by persons driving motor cars. Trees and bushes shaken 1965 MAY 30 17 31 @4.1 39.4 N. 106.3 W. 033 C 74 4.3 S . AU . . 1973 SEP 23 04 41 14.8 37.2 N. 104.6 W. = F 46 111 46
a. Determinations of instrumental hypocenters are estimated to be accurate within the 58. Reld: H. F., Unpublished earthquake ‘cotolgg, 5ncludes .cord index, newspaper moderately to strongly. Waves on ponds, lakes, and running water. Water turbid 1965 JUN 14 209 25 .. 39.9 N. 104.9 W. = F 275 3.0ML GOL e v 273 1973 SEP 23 99 51 27.2 37.2 N. 104.6 W. » .. F 46 . . 111= 46
ranges of latitude and longitude (in decimal degrees) listed below; each range is clippings, personal letters, John Hopkins University, Baltimore, Md. . from mud stirred up. Incaving to some extent of sand or gravel stream banks. Rang . 1974 MAR 31 11 58 47.1 40.70 N. 107.85 W. 005 B 47 3.5ML  GS 11 47
letter coded as indicated: 72. U. S. Coast and Geodetic Survey, Abstracts of earthquake reports for the United large church bells, etc. Suspended objects made to quiver. Damage negligible in 1965 JUN 29 13 15 .. 39.9 N. 104.9 W. = F 275 2.5ML GOL F 275
Stotes, 1967 through 1974. . . buildings of good design and construction, slight to moderate in well—built 1965 JuL 18 21 @7 .. 39.9 N. 104.9 W. » Foo275 2.6ML  GOL Foo27s 1975 JAN 30 14 48 40.3 39.27 N. 188.65 W. ©05 B 48 4.4 3.7ML  GS o v 48
A 0.0-0.1 4 U. 8. Genlogical Survey, Preliminary detemination of episenisrs Repart, Jonuary ordinary buildings, considerable in poorly built or badiy designed buildings, adobe 1965 JUL 18 21 13 ..  39.9 N. 104.9 W. » F 75 2.4ML GOI 11+ 75 1976 MAY 30 @1 43 37.3 37.41 N. 104.02 W. @05 C 85 3.0ML  GS
B 0.1-0.2 1961-present, formerly by U. S. Coast and Geodetic Survey,.U‘ S. Environmental houses, old walls (especially where laid up without mortar), spires, etc. Cracked 1965 JUL 18 21 19 .. 39.9 N. 104.9 W. » . F 75 2.1ML  GOL I 75 1977 SEP 24 11 16 48.4 39.31 N. 107.31 W. 905 B 98 4.0 3.0ML GS o - ..
C 0.2-0.5 Science Services Administration, and U. S. National Oceanic and Atmospheric chimneys to considerable extent, walls to some extent. Fall of plaster in 1965 JUL 18 21 40 44.7 39.8 N. 104.B W. 905 C 266 4.6 ZEML 6oL V.75 1977 NOV @3 ©5 34 ..  48.7 N. 105.4 W. » .. G 39 2.ML GS .. ... 11 39
D ©.5-1.0 Administration. : : considerable to large amount, also some stuccs. Broke numerous windows furniture 1978 MAY 29 16 45 18.@ 39.28 N. 107.32 W. @05 B 240 3.0ML  GS
E 1.2 or larger 75. von Hake, C. A., and Cloud, W. K., 1967, United States Earthquakes 1965: U. S. to some extent. Shook down loosened brickwork and tiles. Broke weak chimneys at 1965 JUL 18 21 48 .. 39.9 N. 104.9 W. » .. F 275 - 2.6ML  GOL Foo275
Coast and Geodetic Survey, 91 p. 4 the roof—line (sometimes damaging roofs). Fall of cornices from towers and high 1965 JUL 31 13 41 42.8 39.7 N. 104.9 W. e@e5 C 74 4.6 2.7ML GOL v 75 1978 JUN 1@ 20 57 53.5 39.79 N. 104.87 W. 020 C 240 2.9ML GS o IV 240
b. Determinations of noninstrumental epicenters from felt data are estimated to be 81. von Hake, C. A., and Cloud, W. K., 1968, United States earthquakes 1966: U..  S. buildings. Dislodged bricks and stones. Overturned heavy furniture, with damage 1922 JUé g‘ 1; gé = gg-g :‘ 12:‘3 a» ) E 2;2 = g-gmt ggt 15 2;2 1978 NOV 30 18 50 15.8 40.47 N. 107.61 W. @05 C 240 .. 2.8ML GS . o .
accurate within the ranges of latitude and longitude (in decimal degrees) listed Coast and Geodetic Survey, 110 p. ‘ . _ from breaking. Domage considerable to concrete irrigation ditches. 1365 280 eg =1 598 N 1049 W u i 2 - . e o8 1979 JAN @6 @1 58 55.3 38.96 N. 105.16 W. 005 B 262 .. .. 2.9ML GS e VI 262
below; each range is letter coded as indicated: 84. Woollard, G. P., 1968, A catalogue of earthquakes in the United States prior to 1925 - : : : : ‘s R Cripple Creek, Colorado. Cracked plaster, shifted furniture, and small objects fell. The quake
’ based on unpublished data compiled by Harry Fielding Reid and unpublished sources : was felt in Colorado Springs, Colorado.
F 0.0-0.5 prior to 1930: Hawaii Institute of Geophysics, University of Hawaii, Data Report VIII. Fright general—alarm approaches panic. Disturbed persons driving motor cars. 1965 AUQ 03 23 18 .. 32‘3 N. 104.9 a' * ; ‘;g 2.8ML ggL R i Z;g 1979 JAN 20 06 59 08.4 49.82 N. 107.86 W. 005 B 262 3.3ML GS e c ..
G ©.5-1.0 No. 10, 163 p. Trees shaken strongly—branches, trunks, broken off, especially palm trees. 1322 :88 :4 gg gg . §§'§ :- }gi-g .o ; 275 2:BML - GOL - . .. A 1979 MAR 19 14 59 29.7 40.18 N. 108.90 W. @02 B 262 3.1ML GS .. ... v 262
: : i i i ’ ’ ’ ; .. . . . .ox . . - - ce e
H 1.0-2.0 85. Person, W. J.étSImon,AR,.?.J Sto:g;é.c.uw.é ogd T|n§ch; g‘ R ég78,|Ear;ggggke§7 n Ejected sand and mud in small amounts. Changes, temporary or permanent:  in flow 1965 AUG 14 22 52 399 N 1049 W » F 278 B o L 6oL = e Foo275
I 2.0 or larger the United ates, April=Jund ) -0 Peotogrca urvey Lircufar o £l P of springs and wells; dry wells renewed flow; in temperature of spring and well 1965 AUG 18 24 30 39.9 N. 104.9 W = F 259 111 559 1979 MAR 29 22 @7 13.3 40.27 N. 108.81 W. 902 C 262 . .. 2.8ML GS o IV 262
98. Stover, C. W., Simon, R. B., and Person, W. q., 1979, Eqrthquqkes in the United waters. Damage slight in structures (brick) built especially to withstand 5 .G . . . o .. A L R YOEN wAR B 15 0% 154 25 T6 K. 10894 W 005 B 325 - SN Gs o ; s
4. The reference identification numbers in the HYPOCENTER, REF and INTENSITY, REF columns 105, Domens e e en or 1o ogical Survey Oircular 786-C. 28 p. earthquakes.  Considerable in ordinary substantial buildings, partial collapse: 1965 AUG 18 1521 ..  39.9 N. 104.9 W. » F 75 2.4ML GOL .. ... v 75 1981 APR ©2 16 10 ©6.4 39.91 N. 104.95 W. @09 B 325 4.3 .. 3.8ML GS .. ... VI 325
imdieate the seurges of Ahe hypossmter gng Bnfeesity dota. They are Listed in T dcont inent | ,2.0f The ?S oN b X US'o e't|n ?r& br : PheDp di tation; ragied, TORDIE down, Feouan NSUEES D sohk Sases;ighrew mul-pahiel-walis in frame 1965 AUG 22 18 16 .. 39.9 N. 104.9 W. =« F 275 2.5ML  GOL TICEE F 275 Near Denver, Colorado. Cracked plaster in Commerce City and Thornton, Colorado. Concrete and
numerical order in the list of data sources. midcontinent, v. : L|n?ohn_ eb., p;ve&§| yfgl eL{:s 0332 .D. disser on; structures, broke off decayed piling. Fall of walls. Cracked, broke, solid stone 1965 AUG 27 20 32 .. 39.9 N. 104.9 W. =» F 75 2.4ML  GOL R 111 75 cinderblock walls were cracked in Thorton The shock was felt over an area of 7,000 sq km.
5. The magnitudes |isted under USGS are mb (modified from Gutenberg and Richter, 1956) or available from Ann Arbor, Mich., Un!versn y Microfilms 5 18 4p.h b B b walls seriously. Wet ground to some extent, also ground on steep slopes. 1965 AUG 27 20 33 39.9 N. 104.9 W. = F 75 1.8ML  GOL il 75 1881 SEP 16 19 58 38.9 39.88 N. 104.91 W. 205 B 325 . .. 2.1ML GS L v 325
Ms (Bath, 1966) values published in the Preliminary Determination of Epicenters (PDE) 218. U. S. Coast and Geodetic Survey, Seismological Reports, July 1924 through December Twisting, fall, of chimneys, columns, monuments, also factory stacks, towers. 1965 SEP 02 19 11 199 N 104.9 W = . 75 2 ML GOL o v 75 1981 NOV ©2 @3 03 0.2 39.52 N. 105.30 W. 201 B 325 o . 2.8ML GS o v 325
by the National Earthquake Information Center, U. S. Geological Survey and 1927. i - “ 1978 U s Moved conspicuously, overturned, very heavy furniture. ¢ . .
predecessor organizations.  Associated with the magnitude values listed under OTHER 240 Showery O Wouond won Wike, S &, 1960, Laited Stotes =orthquokes 1978 I S 1965 SEP 13 @9 58 17.9 39.8 N. 104.8 W. @05 C 266 4.5 3.5ML GOL .. ... v 75 1981 DEC @9 02 45 36.2 39.5 N. 105.3 W. « B 325 Foo 320
T (Gararion el one Iongin). e (Rishters 3 mb)(GUte?berg one 9§;§hte&’ ??52)' ?7glgglcq' Sovyer wwd U 5. Botfonal Degarie and Mmosphieric fduiaisirokidn. 1965 SEP 13 11 @3 ..  39.9 N. 104.9 W. » .. F 275 .. 2.1ML GOL .. ... Ill» 75 1982 MAR 11 23 55 28.8 39.86 N. 104.85 W. 005 B 350 2.8ML GS .. .. 111 35
MD d tion o coda length), ML Richter, 1958), Mn (Nuttli, 1 : agnitudes . . L. ) , : . 2. U 8
compgtzgq IsoIeI; f Fom gpizentrol( intensity have not been included.  Moment 259. U. S. Coast and Geodetic Survey, Abstracts of earthquake reports for the Pacific IX. Panic general. Cracked ground conspicuously.  Damage considerable in (masonry) 1322 ggg :: l? ?i 4.8 gg'g :' 18:'8 x' R wes g 232 47 g'gmt ggt o 111 75 132% Sgs ;g :g é; g?'i gg'gg :‘ 18;'2; x' ggg g ggg g'gmt gg Ilé 222
magnitudes (Mw) are listed by value and source. The value was computed using the Coast and the Western Mountain Region, January 1, 1934 to December 31, 1966, and structures built especially to withstand earthquakes: Threw out of plumb some 2 - . . . . .. ‘s : S ke " ; . . . . : e SR
g : : 1933 abstracts from the San Francisco office, U S Department of Commerce wood—f rame ho built ial by to wi , : C 1965 SEP 14 22 46 24.1 39.9 N. 104.6 W. @05 C 266 4.7 .. 3.6ML GOL .. ... vl 75 83 AUG 14 19 08 30.7 38.359N. 107.402W. @05 C 360 3.4ML  GS A 11 36
formula by Hanks and Kanamori (1979). The source codes are listed below: 262. Stover, C. W., and von Hake, C. A., 1981, Unitéd étoies earthquakes 1979: . u. s. (mosonrY)ebUi?:?zgSU|Som:szgf:gpsz iﬁ Yé:h:togft?OL:hEEgTTs’sgriftd ;n SUESFTSF'QI Near Denver, Colorado. Cracked plaster in the Broomfield to Denver, Colorado area. Chimneys
. ; : ; : : i Geolé ical ,Surve and U. S. National Oceanic and Atmospheric Administration of f foundations, r 'k d f i ge p . Y tTte rame buildings were cracked in Broomfield. Dishes and windows were broken in Denver. The shock was felt from 1983 AUG 17 15 03 27.6 37 .469N. 104 .314W. 005 C 360 3.4ML GS Ve ms -
BRK — Seismograph Station, University of California, Berkeley, Calif. 9 y R , ° , racke rames, serious to reservoirs; underground pipes sometime 25 mi south of Denver to Boulder, Colorado. 1983 SEP 24 16 57 45.7  40.789N. 108.837W. 005 B 360 4.1ML  GS Y Iv. 360
GOL — Geophysical Observatory, Colorado School of Mines, Golden, Colo. 265 1 :Z?nz{' all Baisnslogical Summory, 1318=18853 roken. v
_ - : izations), . In ion i i s = .
GS SQtéongéofg;?ZETagiriz;orgg:é:: ng}zr (and predecessor organiza ) 266. U. S. Coast and Geodetic Survey, Seismological Bulletin MSI 1 through MSI 316,
. S. , , . . 2
NUT — Nuttli, O. W., Bollinger, G. A., and Griffiths, D. W. 1979, January 1934 through May 1967. ) ) ) p X. Cracked ground, especially when loose and wet, up to widths of several inches; g
Seismological Society of America Bulletin, v. 69, no. 3, 271. Rockyood, C. G., 188;, Note; on American earthquakes, No. 12: American Journal o ftssgres up to a yard in width ran parallel to canal and stream banks. Lands!ides >
. 893-909. Science, v. 25, third series, p. 353-360. considerable from river banks and steep coasts. Shifted sand and mud horizontally E
UU - University of Utah, Salt Lake City, Utah. 272. Humphreys, W. J., Seismological reports for October 1914 to June 1924: U. S. on beaches and flat land. Changed level of water in wells. Threw water on banks g
Weather Bureau, Month!y Weather Review, Sectnqn.V-Sgnsmology. . . of canals, lakes, rivers, etc. Damage serious to dams, dikes, embankments. Severe 3
6. An asterisk (%) in the INTENSITY, MM column indicates that the intensity was assigned 273. Hadsell, F. A., 1968, History of earthquake activity in Colorado: in Geophysical to well-built wooden structures and bridges, some destroyed. Developed dangerous g
by the compiler on the basis of the available data at the time the catalog was and geological studies of the relationship between the Denver eathquakes and the cracks in excellent brick walls. Destroyed most masonry and frame structures, also 5
compi | ed. Rocky Mountain Arsenal Well, Colorado School of Mines Quarterly, v. 63, no. 1, p. their foundations. Bent railroad rails slightly. Tore apart, or crushed endwise,
57-72. ‘ ) . » pipe lines buried in earth. Open cracks and broad wavy folds in cement pavements
274. Herrmann, R. B., Park Sam—Kuen, and Wang Chien-Ying, 1981, The Denver Earthquakes of and asphalt road surfaces.
1967~ 1968: Seismological Society of America Bulletin, v. 71, no. 3, p. 731-745. -
275. Major, M. W., and Simon, R. B., 1968, A seismic study of the Denver (Derby) . . : . . .
earthquakes: i n Geophysical and geological studies of the relationship between XI. Disturbances in ground many and widespread, varying with ground material.  Broad
REFERENCES the Denver earthquakes and the Rocky Mountain Arsenal Well, Colorado School of fissures, earth slumps, and land slips in soft, wet ground. Ejected water in large ,
Mines Quarterly, v. 63, no. 1, p. 9-55. amounts charged with sand and mud. Caoused sea-waves ("tidal" waves) of significant . |
Algermissen, S. T., 1969, Seismic risk studies in the United States: Fourth World 276. Presgrave, B. W., 1979, The seismicity of Colorado: An estimate of seismic hazard gc:gn;tt;de(.j Dorgqae seve;e io w?od—;:amefstr7ctur§§,tespeciol:_y near shock(cen'(ersj “(2&)
Conference on Earthquake Engineering, Santiago, Chile, January 13-18, 1969, derived form instrumental data: Golden, Colo., Colorado School of Mines Master of rea o0 dams, dikes, embankments often for long distances. ew, if any masonry
Proceedings, v. 1, p. q14~27. ° K ° Science thesis, 81 p. structures remained standing. Destroyed large well-built bridges by the wrecking SEISMICITY MAP OF THE STATE OF COLORADO MF*‘,UD’%{“?
Bath, Markus, 1966, Earthquake energy and magnitude, in Physics and chemistry of the 283. Dames and Moore, 1981, Geologic and seismologic investigations for Rocky Flats of.supportlng piers, or pillars. Affected yie!dlng woodgn bridges !ess: Bent -
Earth, v. 7: New York, Pergamon Press, p. 115-165. Pltant, for U. S. Department of Energy, v. 1, chapter 8.9, p. 8.8-1 to 8.0-18. railroad rails greatly, and thrust them endwise. Put pipe lines buried in earth ESS] \
Gutenberg, Beno, 1945, Amplitudes of surface waves and magnitudes of shallow earthquakes: 296. Kirkham, R. M., and Rogers, W. P., 1981, Earthquake potential in Colorado: Colorado completely out of service. F{ (i E;'I‘ /\l éiA
Seismological Society of America Bulletin, v. 35, no. 1, p. 3-12. Geological Survey Bulletin 43, 171 P. .1, ermissen
Gutenberg, Beno, and Richter, C. F., 1956, Magnitude and energy of earthquakes: Annali 298. Arabasz, W. J.. Smith, R. B., and Richins, W. D., 1979, Earthquake studies in Utah CW. Stover, B.G. Reagor, an g
di Geofisica, v. 9, no. 1, p. 1-15. , 1850 to 1978: University of Utah, Department of Geology and Geophysic§. 552 p. XII. Damage total—practically all works of construction damaged greatly or destroyed. 1988
R Hanks, T. C., ond Kanamori, Hiroo, 1979, A moment magnitude scale: Journal of 325. Stover, C. W., 1984, United States earthquakes 1981: u. S. Geological Survey Disturbances in ground great and varied, numerous shearing cracks. Landslides, . .. _
s Geophysical Research, v. B84, no. B5, p. 2348-2350. Special Publication, 136 p. falls of rock of significant character, slumping of river banks, etc., numerous and Revised edition of MF_1694
Nuttli, O. W., 1973, Seismic wave attenuation and magnitude relations for eastern North 331. Oaks, Sherry, 1983, U. S. Geological Survey, unpub data from the newspaper 'The extensive. Wrenched loose, tore off, large rock masses. Fault slips in firm rock,
—— X America: Journal of Geophysical Research, v. 78, no. 5, p. 876-885. Steamboat Pilot’, August 13, 1942. with notable horizontal and vertical offset displacements. Water channels, surface — —
Richter, C. F., 1958, Elementary seismology: San Francisco, W. H. Freeman and Co., 768 350. Stover, C. W., 1985, United States earthquakes, 1982: U. S. Geological Survey and underground, disturbed and modified greatly. Dommed Iakes, produced INTERIOR—GEOLOGICAL SURVEY, RESTON, VIRGINIA— 1988
[ p. Bulletin 1655, 142 p. . waterfalls, deflected rivers, etc. Waves seen on ground surfaces (actually seen, \ s "
e Wood, H. 0., and Neumann, Frank, 1931, Modified Mercalli intensity scale of 1931: 360.. Stover, C. W., 1986, United States earthquakes, 1983: U. S. Geological Survey probably, in some cases). Distorted lines of sight and level. Threw objects \ ; gorzggggr?rgumfglh:uﬂgnon,Ué%g;;ggwalSunmy,v
Seismological Society of America Bulletin, v. 21, no. 4, p. 277-283. Bulletin 1698, 197 p. upward into the air. AN A Y 0X , Federal Center, Denver,
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