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INTRODUCTION 

The Earthquake Data F i l e  i s  a magnetic tape f i l e  of earthquake 
o r i g i n  times, l oca t i ons ,  magnitudes, and r e l a t e d  i n fo rma t ion  on e f f e c t s  
t h a t  have been compiled from many sources. I t  i s  a use fu l  t o o l  f o r  pro- 
v i d i n g  searches of t h e  s e i s m i c i t y  o f  se lec ted  regions, f o r  p repar ing  l i s t s  
o f  earthquakes o f  g iven c h a r a c t e r i s t i c s  ( l a r g e  magnitude, i n t e n s i t y ,  tsu-  
nami, etc.), f o r  p l o t t i n g  maps, and f o r  making s t a t i s t i c a l  s tud ies.  
i s  a growing f i l e ,  and new earthquake ca ta logs  a re  added as q u i c k l y  as 
they become a v a i l a b l e  i n  machine-readable form. Th is  p u b l i c a t i o n  i s  i n -  
tended t o  descr ibe  the  f i l e  i n  i t s  present  s t a t e  o f  development, t o  pro- 
v ide  documentation t o  users o f  t h e  data, and t o  p rov ide  t a b u l a r  summaries 
of t he  data i n  the  f i l e .  

I t  

GENERAL DESCRIPTION OF FILE 

The Earthquake Data F i l e  (sometimes c a l l e d  Hypocenter Data F i l e )  
conta ins i n fo rma t ion  on approximately 116,000 earthquakes f o r  t he  pe r iod  
June 11, 1638, through December 31, 1974. The f i l e  inc ludes f o r  each 
event the  date, o r i g i n  time, geographic l oca t i on ,  f oca l  depth, magnitude, 
and i n t e n s i t y  when ava i lab le .  I t  conta ins a d d i t i o n a l  in fo rmat ion  on the  
source o f  t he  data, q u a l i t y  f a c t o r s  , associated phenomena (tsunami , vo l -  
canism, f a u l t i n g ,  etc.),  and seismic reg ion  number. 
quakes, t he  f i l e  conta ins about 500 phenomena t h a t  have sur face  e f fec ts  
s i m i l a r  t o  earthquakes, i n c l u d i n g  known o r  suspected explos ions and asso- 
c i a t e d  co l l apse  phenomena, coal  bumps, rockbursts ,  quarry  b las ts ,  and 
o the r  e a r t h  disturbances. 
p r a c t i c a l l y  l i m i t e d  t o  earthquakes i n  the  Un i ted  States, a few hundred 
i n  number, which had a maximum i n t e n s i t y  o f  V o r  greater .  

I n  a d d i t i o n  t o  ear th -  

A t  present, data f o r  the 1638-1899 p e r i o d  a re  

A number o f  data f i e l d s  f o r  some events a r e  u n f i l l e d  because the  
in fo rmat ion  i s  n o t  ava i lab le .  I n fo rma t ion  on c u l t u r a l  e f fec ts ,  i n t e n s i t y ,  
and o the r  phenomena associated w i t h  the  event has been inc luded f o r  ea r th -  
quakes i n  the  Un i ted  States. 
f o r  non-U.S. earthquakes, p a r t i c u l a r l y  s ince May 1968, a1 though s i g n i f i -  
can t  gaps s t i l l  e x i s t .  Reference t o  the  PreZiminary Determination o f  
Epicenters (PDE) repor ts* ,  the  annual United States Earthquakes pub1 i c a -  
t i o n s  o f  NOAA-USGS, o r  the  o r i g i n a l  source i s  recommended where more d e t a i l  
i s  needed. Add i t i ona l  b i b l i o g r a p h i c  references t o  cata logs can be provided 
on request. 

Th is  i n fo rma t ion  has sometimes been entered 

*The PDE Program was i n i t i a t e d  i n  1937 by the Coast and Geodetic 
Survey and continued by successor agencies-the Nat ional  Ocean Survey 
and Environmental Research Laborator ies- -both o f  which a r e  components 
of t he  Nat iona l  Oceanic and Atmospheric Admin is t ra t ion .  Since 1973, t h e  
program has been conducted by t h e  U.S. Geological Survey. 
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The q u a l i t y  o f  ep icenter  determinat ions va r ies  s i g n i f i c a n t l y  w i t h  the  
t ime p e r i o d  s tud ied.  Before 1900 l o c a t i o n s  a re  u s u a l l y  non ins t rumenta l l y  
determined and a r e  g iven as the  cen te r  o f  t h e  macroseismic effects. Most 
ins t rumenta l  ep icenters  p r i o r  t o  1961, exc lud ing  l o c a l  earthquakes i n  
C a l i f o r n i a ,  were l oca ted  t o  t h e  nearest  %io o r  
tude. R e l i a b l e  i n f o r m a t i o n  on t h e  q u a l i t y  o f  many ep icenter  determinat ions 
i s  lack ing .  
and t h e  accuracy i s  genera l l y  be t te r .  
o r  hundredths o f  a degree, t he  l o c a t i o n  accuracy i s  u s u a l l y  a few tenths 
o f  a degree. Since May 1968, t h e  l a t i t u d e  and long i tude  values f o r  most 
events have been l i s t e d  t o  th ree  decimal places. 
in tended t o  r e f l e c t  t h e  accuracy o f  t h e  l o c a t i o n  o f  events except f o r  
l o c a l  C a l i f o r n i a  earthquakes and spec ia l  ep i cen te r  determinat ions.  Where 
severa l  sources have determined an ep icen te r  f o r  t he  same earthquake, 
one s o l u t i o n  has been designated as t h e  most r e l i a b l e .  Usua l ly  i t  i s  
the  source be l i eved  t o  con ta in  t h e  bes t  data s e t  f o r  the  earthquake. 
I n  some cases, data f rom two sources were combined t o  p rov ide  a more com- 
p l  e t e  record. 

o f  l a t i t u d e  and l o n g i -  

Beginning i n  1960, ep icenters  have been determined by computer 
However, a l though s t a t e d  t o  ten ths  

This  p r e c i s i o n  i s  n o t  

Magnitudes f rom a number o f  d i f f e r e n t  sources a re  inc luded i n  t h e  
Gutenberg and R i c h t e r  (1954) and R i c h t e r  (1958) Earthquake Data F i l e .  

d iscuss t h e  development of t he  magnitude scale. Many magnitudes pub- 
l i s h e d  by Gutenberg and R i c h t e r  (1954) were l a t e r  rev i sed  by R i c h t e r  
(1958). The r e v i s e d  magnitudes a r e  used i n  the  f i l e  even though the  
source i s  i d e n t i f i e d  as Gutenberg and R i c h t e r  (1954). The concept of 
earthquake magnitude i s  n o t  r e s t r i c t e d  t o  one value. Several d e f i n i t i o n s  
a re  poss ib le ,  depending on which se ismic waves a re  measured. 
f e r e n t  magnitude scales, BODY WAVE (MB), SURFACE WAVE (MS), and LOCAL 
(ML), a re  d i s t i n g u i s h e d  i n  t h i s  f i l e .  I n  a d d i t i o n  another data f i e l d ,  
OTHER MAGNITUDE, has been inc luded when i t  was unc lear  which sca le  was 
used. 
t a i l e d  d iscuss ions  of t h i s  top i c .  The d i f f e r e n t  sca les do n o t  g i v e  ex- 
a c t l y  comparable r e s u l t s ,  and d i f f e r e n t  values f r e q u e n t l y  a re  g iven f o r  
t h e  same earthquake. 
magnitudes f rom each s t a t i o n  t o  g e t  a more un i fo rm value w i t h i n  each sca le  
(MB, MS, and t o  a l e s s e r  e x t e n t  ML). 

Three d i f -  

R i c h t e r  (1958) and o t h e r  modern seismology references p rov ide  de- 

I t  i s  common p r a c t i c e  t o  average t h e  i n d i v i d u a l  

I n  general,  t h e  f i l e  conta ins  earthquakes o f  magnitude 4.0 o r  l e s s  

I n c l u s i o n  of earthquakes o f  magnitude 4.0 t o  5.0 a l s o  

o n l y  f o r  t h e  Un i ted  Sta tes  r e g i o n  and f o r  areas w i t h i n  dense seismic s ta -  
t i o n  networks. However, no c l a i m  i s  made f o r  t h e  s t a t i s t i c a l  homogeneity 
o f  these events. 
i s  i n f l uenced  by the  p r o x i m i t y  of se ismic s t a t i o n s  t o  the  source o r  e p i -  
center. 

A maximum i n t e n s i t y  i s  l i s t e d  f o r  many o f  t h e  earthquakes. Each 
i s  assigned accord ing t o  the  Modi f ied M e r c a l l i  I n t e n s i t y  Scale o f  1931 
(Wood and Neumann, 1931). Some o f  these values have been conver ted f rom 
repor ted  i n t e n s i t i e s  on o t h e r  scales. An abr idged ve rs ion  o f  t he  Modi f ied 
M e r c a l l i  I n t e n s i t y  Scale o f  1931 (MM) and a comparison o f  r a t i n g s  on t h e  
Japanese, Rossi-Fore1 , and European (Mercal l  i-Cancani-Sieberg) scales 
a r e  i nc luded  i n  appendix 5. 
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DATA AVAILABILITY 

The data f i l e  i s  a v a i l a b l e  on magnetic tape, computer p r i n t o u t ,  and 
m i c r o f i l m  i n  1) a chrono log ica l  so r t ;  2) a geographical s o r t  according 
t o  10' Marsden Squares (see appendix 6); and 3)  sor ted  by Flinn-Engdahl 
reg ions  (see appendix 7). The f i l e  a l so  can prov ide  se lec ted  data f o r  
s p e c i f i c  geographic areas o r  f o r  any magnitude range o r  t ime pe r iod  w i th -  
i n  the  l i m i t s  o f  t h e  f i l e  (see tab les  1 and 4 and "Data Formats'' sec t ion) .  
Special s e i s m i c i t y  p l o t s  from the  data f i l e  can be fu rn ished upon request  
(see cover i l l u s t r a t i o n  and wor ld  c h a r t  on p. 4). 

SUMMARY OF FILE CONTENTS 

Table 2 g ives the  annual number o f  earthquakes from 1638 t o  1974 
by magnitude (~3.5,  3.5-3.9, 4.0-4.4... 8.5-8.9) and depth (0-70 km, 71- 
300 km, 301+ km). 
i n  1899, marking the  end o f  t h e  pre inst rumenta l  era. The t o t a l  number 
o f  events per  year  shows a s i g n i f i c a n t  increase i n  1932 and 1949 and an- 
o t h e r  sharp increase s ince  1960. These increases represent  improvements 
i n  seismic inst rumentat ion,  r e p o r t i n g  procedures, and l o c a t i o n  techniques 
r a t h e r  than a r e a l  increase i n  earthquake occurrences. The seismic mag- 
n i t u d e  sca le  was developed f o r  earthquakes i n  southern C a l i f o r n i a  by Prof. 
Charles F. Richter ,  C a l i f o r n i a  I n s t i t u t e  o f  Technology, Pasadena, i n  t h e  
e a r l y  1930's. 
d is tances and t o  earthquakes o r i g i n a t i n g  a t  f o c a l  depths i n  excess of 
25 km. 
l a t e d  us ing  ampli tude data from a v a i l a b l e  seismograms. 

Magnitudes a re  f i r s t  g iven i n  1897 and depth data begin 

La te r  work extended the  sca le  t o  earthquakes a t  g rea ter  

Magnitudes f o r  t he  l a r g e s t  shocks d a t i n g  b a c k - t o  1897 were ca lcu-  

Table 3 summarizes t h e  data by magnitude f o r  10" Marsden Squares 
t h a t  con ta in  one o r  more earthquakes. Known nontec ton ic  events a r e  count- 
ed separate ly ,  a l though inc luded i n  t h e  t o t a l .  Also, t h e  maximum magni- 
tude f o r  each 10" Marsden Square i s  l i s t e d .  A geographical index t o  
Marsden Squares i s  conta ined i n  appendix 6. 

TYPICAL SEARCHES OF FILE 

The f i l e  i s  used p r i n c i p a l l y  f o r  searches by such parameters as time, 
geographical l oca t i on ,  maximum i n t e n s i t y ,  o r  magnitude. The i l l u s t r a t i o n  
on page 4, a p l o t  o f  t he  ep icenters  o f  worldwide earthquakes which occurred 
i n  1974, shows the  r e s u l t s  of a combined t ime- loca t i on  search. A more 
l o c a l i z e d  search ( t a b l e  1) l i s t s  a l l  ep icenters  i n  the  f i l e  w i t h i n  an 
80-km rad ius  o f  Boulder, Colo., w i t h  a l l  p e r t i n e n t  data on each o f  t he  
42 earthquakes. 

The f i l e  a l s o  can be searched f o r  earthquakes i n  a g iven magnitude 
range. Table .4 i s  an example, g i v i n g  i n  chrono log ica l  o rder  a l l  ear th -  
quakes o f  magnitude 7.5 o r  greater .  

t a i n  the  f i l e  on magnetic tape and do t h e i r  own searches. 
Searches o f  t he  f i l e  a re  made by NGSDC on request, o r  users can ob- 
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FIGURE 1 

World Seismicity and Volcanic Activity 
in the year 1974 

Produted by NOAAIEDSiNational Geophysical and SolavTerrcstrial Data Center 
with emhquake epicenter data furnished by U.S. Geological Surrey and 

volcanic data by The Center for Short-Lived Phenomena 
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DATA FORMATS 

The formats of data i n  the f i l e  a re  explained i n  appendices 1 (Mag- 
net ic  Tape), 2 (Punched Cards), and 3 (Printouts).  The basic f i l e  i s  
on magnetic tape; other formats are  cross-referenced t o  the tape format. 
Explanations of detailed codes (da ta  sources, intensi ty ,  Marsden Square 
numbers, and Flinn-Engdahl regions) a re  g i v e n  i n  appendices 4, 5, 6, and 
7, respectively. 

Punched cards a re  used to  update the magnetic tape f i l e .  The card 
format contains the same information except fo r  the Marsden Square num- 
ber. These updates are  available on a regular monthly schedule i n  the 
punched card format. 

The printout format i s  used to  present the resul ts  o f  many kinds 
of searches of the f i l e .  Tables 1 and 4 a re  examples. 

SOURCES OF DATA 

Sources of l i s t i n g s  i n  the Earthquake Data File are summarized be- 
low. The source i s  indicated for each entry by a 2- or 3-character code 
or abbreviation; these a re  ident i f ied i n  the l i s t  i n  appendix 4. 
original source should be acknowledged i n  studies using large blocks of 
data from the f i l e .  

The 

Preliminary Determination of Epicenters 

The principal data source, which includes some 80,000 earthquakes, 
i s  the PreZirninary Determination of Epicenters (PDE)  program. T h i s  i s  
a systematic, continuing ac t iv i ty  in i t i a t ed  i n  1937 by the 1I.S. Coast 
and Geodetic Survey and conducted since 1973 by the U.S. Geological Sur-  
vey. The epicenters are  computed from arrival-time information provided 
by a t  l ea s t  several o f  the 400 or  so cooperating seismograph s ta t ions 
of the global network. These s ta t ions a re  operated by USGS, NOAA, other 
government agencies, colleges and univers i t ies ,  and many foreign i n s t i -  
tutions;  many of  them are par t  of the Worldwide Network of Standard Seis 
mographs (WWNSS). 

The source i s  not ident i f ied by I'PDE" i n  the f i l e ,  b u t  by the name 
of the organization operating the PDE program: Coast and Geodetic Survey 
(CGS), pr ior  t o  1970; National Ocean Survey (NOS), 1970 to  1971; Environ- 
mental Research Laboratories ( E R L ) ,  1971 to  1973; and Geological Survey 
(GS), 1973 onward. 

Prior t o  1960, epicenters were located w i t h  an accuracy of about 
Shallow-focus epi- %' i n  l a t i tude  and longitude and  225 km i n  depth. 

centers were assumed to  be 25 km or 33 km deep, depending on the travel-  
time tables used i n  the computation. 
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Table 1. Sample geographical search o f  data f i l e *  

RAUIUS S E A R C H  FOR CVti  BOUM AROUND 40 .02N1  105.2811 

I N 1  I N 1  PHENOH RN CE P / S  MAX OG HA GN I T UO E S- - - - ---- - SOUQCE YEAR HO O A  He HN SEC L A T  LONG DEPTH --------- 
E QH 
CGS 
CGS 
CGS 
CGS 
CGS 
CGS 
CGS 
CGS 
CGS 
CGS 
CGS 
CGS 
CGS 
C GS 
CGS 
CGS 
CGS 
C GS 
CGS 
CGS 
CGS 
C GS 
CGS 
C GS 
CGS 
C GS 
CGS 
CGS 
CGS 

. C GS 
CGS 
CGS 
u SE 
USE 
u SE 
USE 
CGS 
CGS 
u SE 
u SE 
E RL 

i a n z  
1 9 6 2  
1 9 6 2  
1 9 6 3  
1 9 6 3  
1 9 6 3  
1 9 6 3  
1 9 6 3  
1 9 6 4  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1 9 6 5  
1965 
1 9 6 6  
1 9 6 6  
1 9 6 6  
1 9 6 7  
1 9 6 7  
1 9 6 7  
1 9 6 7  
19  6 7  
1 9 6 7  
1967 
1 9 6 7  
1 9 6 7  
1 9 6 7  
1967 
1967 
1968 
1 9 7 0  
1 9 7 1  

11 0 6  0 1  3 0  0 0 . 0 2  
1 2  0 4  1 7  4 9  59.4 
1 2  05 1 3  4 8  0 0 . 4  

04 0 8  00  0 3  5 7 . 1  
04  2 4  2 2  2 9  34.4 
05 2 5  1 0  4 4  36.7 
0 7  0 2  C O  0 2  56.3 

0 2  16 2 0  17 53.5 

0 7  1 8  2 1  4 0  44 .7  

3 1  30  2 3  0 5  09.6 

08 0 4  11 1 3  2 5 . 2  

0 2  1 6  2 2  2 1  43.7 

0 7  3 1  1 3  S i  42.8 
09 1 3  09 si3 17.9 
09 1 4  1 6  3 6  46.8 

09 1 4  2 3  16 10.4 
09 1 4  2 2  4 6  2 4 . 1  

0 9  2 9  1 8  5 9  56.1 
0 9  2 9  1 9  2 0  40 .8  
09 2 9  2 3  2 2  58.0 
11 2 1  03  5 9  58 .9  
11 2 1  0 4  0 2  28.7 
ii 2 1  04 2 4  40.5 
11 2 1  0 5  0 0  27.3 
0 1  0 2  00 13 41.8 
0 1  0 5  0 0  3 7  17 .8  
11 1 4  2 0  0 2  35.9 
0 2  0 3  05 2 7  58 .3  
0 4  1 0  19 0 0  25.5 
04 1 0  1 9  3 6  38.0' 
0 4  1 0  2 0  11 14.6-  
0 4  10 2 3  5 8  40 .8  
04 2 7  1 7  2 5  42 .3  
0 6  19 1 5  3 9  22.0 
08 09 13 25 06.2 
11 1 5  07  1 0  12.1 
11 2 7  0 5  0 9  22.7 
11 2 7  05 3 5  00.7 
11 2 7  05 C 2  53 .3  
0 7  1 5  1 8  33 1 2 . 1  
05 2 3  08 5 5  09.4 
08  0 8  05 2 2  44.0' 

~ O . O O O N  i o 5 . n o o w  
39.8CON 104.70011 
3 9 . 9 0 0 N  104.bOOW 
39.8CON 104 .  60011 
3 9 . 9 0 0 N  104.800W 
39.8OON 104.700W 
39.8CON lOC.7OOW 
39 .800N 104.  60011 
3 9 . 7 0 0 N  106.00011 
39.9CON 105.10011 
39.9CON 105.J0311 
3 9 . 8 0 0 ~  1 0 4 .  B o o n  

3 9 . 8 0 0 ~  i 0 4 . 8 0 0 ~  

39.700N 104.90011 
39 .800N 104.80011 

39.900N 104.60011 
39 .500N 104.90011 
39.800N 105.10011 
3 9 . 8 0 0 N  104.800W 
39. BOON 104 .  B O O W  
39.800N 104.8OOW 
39.8OON 104.800W 
3 9 . 9 0 0 ~  i o 4 . 7 o o n  
3 9 . 8 0 0 N  104.90011 
3 9 . 9 0 0 N  104 .  8 O O W  
39.8OON lob. 700W 
39 .900N 1 0 4 . 7 0 0 U  
3 9 . 8 7 2 N  104.794W 
39.941N 104.752W 
39 .690N 104.768W 
39.858N 104.913W 
39 .923N 104.791W 
3 9 . 9 1 1 N  104.769W 
39.900N 104.800W 
3 9 . 9 0 0 1  104.700W 
3 9 . 9 0 0 ~  104 .  boon 
4 0 . 0 0 0 N  104.7OOW 
39.900N 104 .700Y 
39 .900N 1040900W 
39 .900N 104.800W 
39 .900N 105.100Y 
39.889N 104.764W 

0 3 3  
0 3 3  
0 3 3  
0 20 
0 20 
0 1 0  
0 33 
0 3 3  
005 
0 0 5  
O G 5  
0 0 5  
0 0 5  
005 
0 05 
0 0 5  
0 0 5  
0 0 5  
0 0 5  
0 0 5  
0 0 5  
005 
0 05 
0 0 5  
0 0 5  
0 0 5  
0 1 1  
OOSG 
0056 
OOSG 
0 05G 
0056 
0 0 5  
005 
0 0 5  
0 0 5  
005 
0 05 
OOSG 
OOSG 
OOSG 

BO OY 

4.60MB 
4.00NB 
4.60HB 
4.90MB 
4.60MB 
4 . 6 0 1 8  
4.50MB 
4.7UH8 
4.70HB 

4.70MB 

4.60113 

4.50HB 

4. TOHE 

5.00MB 

4.80MB 

4.60HB 

4 .60HB 

4.40M6 

4.10MB 
4 .30H8  
c.9one 
4.40ME 

4.30HB 
4.50M9 

5 . 3 0 ~ 8  

5 . 2 0 ~ ~  
3.70MB 

4.4019 

4.10M9 
4.40ME 

*See p r i n t o u t  format (ap?endix 3) f o r  explanation 

SURF. O T H E R  LOCAL HAP M A X  OTSUNO 

3 .50  
4.OOPAS 

2.lOGOL 

3 5 OHLG OL 

3.8OMLGOL 
2.90 

3.40 
3.20MLGoL 
3- 8OMLGOL 

o f  headings and codes. 

U 
V I  

U 
V 

I V  
U I  

V 
V 
V 

V I  

V I  
U 

I U  

V I  

111 
V 

V I  

U I  
I11 
I11 

V I  
I V  

VI1 
V 

U I  

V 
U 

4 7 9  F 1 5 5  0 5  
4 7 9  0 0 1 2  119 94 
4 7 9  0 5 1 5  119 9 4  
4 7 9  F 0 0 5  1 1 9  9 4  
4 7 9  0 0 9  119 94 
4 7 9  F 0 0 9  119 9 4  
4 7 9  F 0 1 6  119 94 
4 7 9  F 019 119 9 4  
4 7 9  0 0 8  119 96 
C 7 9  F 0 5 6  119 9 5  
4 7 9  0 0 0 6  119 9 5  
4 7 9  0 0 0 6  119 94 
47 '3  F 0 0 5  119 9 4  
4 7 9  F 0 1 3  119 94 
4 7 9  F 0 0 6  119 9 4  
4 7 9  0 0 1 5  119 9 4  
4 7 9  F 0 0 5  119 9 4  
4 7 9  0 O i l  119 95 
4 7 9  F 0 0 5  119 94  
4 7 9  F 0 0 5  119 94 
4 7 9  F 0 0 6  119 9 4  
C 7 9  c 0 1 1  119 9 4  
4 7 9  F 0 0 5  119 94 
4 7 9  F 0 0 7  119 9 4  
4 7 9  F 0 0 5  119 94 
4 7 9  F 0 1 3  119 94 
4 7 9  0 O i l  119 9 4  
4 7 9  F 0 0 8  119 9 4  
4 7 9  0 0 3 4  119 94 
4 7 9  F 0 0 6  119 9 4  
4 7 9  F 0 0 6  119 9 4  
4 7 9  F 0 1 0  119 9 4  
4 7 9  0 0 1 1  119 9 4  
C 7 9  F 0 0 5  119 94 
C 7 9  0 0 4 3  119 9 4  
479 D 0 1 1  119 9 4  
479 0 0 4 1  155  0 4  
C 7 9  0 1 6  119 9 4  
4 7 9  0 0 5  119 9 4  
4 7 9  0 0 0 7  119 94 
4 7 9  F 0 0 7  119 9 5  
4 7 9  F 0 1 0  119 9 4  

0 1  S T  
(uti)  

2 4  
5 5  
59 
6 3  
k3 
5 5  
55 
63 
7 1  
23 
2 7  
4 7  
4 8  
4 7  
4 7  
5 9  
66 
28 
4 7  
4 7  
4 7  
47 
5 1  
40 
4 3  
5 5  
5 1  
4 4  
4 5  
4 6  
3 6  
4 3  
45 
4 3  
5 1  
59 
4 9  
5 1  
3 5  
4 3  
2 0  
4 6  

NOTE: Magnitude values generally a re  accurate t o  within 0.3 uni t .  Geographic posit icns pr ior  t o  1961 
generally a re  accurate t o  % o r  + degree. 



Since 1960, earthquake arrival times reported by cooperating s ta t ions 
a re  processed routinely by computer, w i t h  external control by a seismolo- 
gist. Readings from a minimum o f  f ive  seismograph s ta t ions a re  required 
for  an acceptable solution or  epicenter. These locations a re  published 
i n  i n i t i a l  and monthly PDE publications as  soon as suff ic ient  data have 
accumul ated t o  insure a reasonable degree of accuracy . Most determi na- 
t ions  a re  considered accurate to  a few tenths of a degree i n  position 
and to 25 km i n  depth.  
gram i s  provided by Engdahl and G u n s t ,  1966). 
have been routinely computed since April 1963. Surface-wave magnitudes 
(MS) have been computed as par t  o f  the PDE program since May 1968 when- 
ever suf f ic ien t  data are  available. 
sent an average of individual s ta t ion  values. Significant deviations 
from a computed average are  deleted and a new mean value i s  then deter- 
mined. 
u n i t  of magni tude. 

( A  complete description of the PDE computer pro- 
Body-wave magnitudes (MB) 

In general , these magnitudes repre- 

The resul tant  values a re  probably accurate to  w i t h i n  about 0.3 

Seismicity of the  Earth and Associated Phenomena 

Gutenberg and Richter (1954) describe the data tabu1 ated i n  their 
c lass ic  reference, Seismicity of the  Earth and Associated Phenomena. 
Approximately 900 epicenters for  1 arge earthquakes, covering the period 
1899 through 1952, were added to  the Earthquake Data Fi le  from th i s  source. 

Seismicity of the Southern CaZifomia Region 

Approximately 16,400 epicenters from the report  by Hileman, e t  a1 
(1973) have been incorporated i n  the Earthquake Data File. The d a t a  cover 
the period January 1, 1932, to December 31, 1972. The report i s  essen- 
t i a l l y  a local bul le t in  summary fo r  t ha t  period d u r i n g  which personnel 
of the California Ins t i t u t e  o f  Technology's Seismological Laboratory (CIT) 
a t  Pasadena located earthquakes i n  the southern California region. Prior 
t o  1961 epicentral locations were routinely determined by graphical meth- 
ods, usually assuming a focal depth of 16 km. After 1961 a l l  locations 
have been determined by computer techniques u s i n g  least-squares methods. 
Many o f  the larger  pre-1961 earthquakes have been relocated using the 
l a t e s t  computer programs. 

CIT epicenters w i t h i n  t he i r  local network generally a re  preferred 
over those published i n  the PDE and United States  Earthquakes reports. 
They overlap w i t h  2,400 epicenters from other sources and are  designated 
as preferred . 
CataZogue of Earthquakes i n  Northern 
Ca Zi f o m i a  and Adjoining Areas 

Approximately 10,400 earthquakes from the report by Bolt and Mi 
(1975) have been incorporated i n  the Earthquake Data File. The data 
cover the period January 1, 1910, t o  December 31, 1972. The report  

1 e r  

S 
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essent ia l ly  a local bul le t in  summary for  t ha t  period d u r i n g  which person- 
nel of the University of California Seismographic S ta t ions  a t  Berkeley 
located, earthquakes i n  northern California and adjoining areas. I t  i n -  
corporates modifications and additional observations tha t  have been made 
since the time of publication of the original bulletins.  

The University of California/Berkeley epicenters are  preferred i n  the 
area of t h e i r  network over approximately 2,900 epicenters or iginal ly  pub- 
l ished i n  the PDE and United States  Earthquakes reports. 
from e a r l i e r  data of u p  to  about 0.2O of la t i tude  and longitude should 
be considered w i t h i n  normal limits of error .  

Differences 

Earthquake History of  the United States  

This summary of s ign i f icant  earthquakes, revised by Coffman and von 
Hake (1973), has provided most o f  the pre-1928 U.S. data now included 
in the Earthquake Data File.  The geographic locations l i s t e d  a re  given 
to  the nearest tenth of a degree and usually represent the town where 
the highest intensi ty  occurred. Prior t o  1897, these locations should 
n o t  be considered to  be "epicenters," as instrumental data are  not avai l -  
able f o r  t ha t  period. Only those earthquakes fo r  the period 1638-1928 
( a b o u t  900) have been incorporated i n  the data f i l e ,  because post-1927 
data have been included from other,  more detailed sources. 

United States  Earthquakes 

Much of the " f e l t "  data incorporated i n  the Earthquake Data Fi le  
(including in tens i ty ,  associated phenomena, and cul tural  e f f ec t s )  and 
some instrumental d a t a  have been extracted from the United States  Earth- 
quakes reports,  published annually by the Coast and Geodetic Survey and 
successor organizations from 1928 through 1972 and j o in t ly  by NOAA/USGS 
thereaf ter .  

CataZog of Earthquakes AZong the Sun Andreas 
FauZt System i n  Centra2 CaZifornia 

A microearthquake network between Holl is ter  and San Francisco has 
been operated since 1969 by the U.S. Geological Survey, Menlo Park,  Calif. 
Approximately 14,500 euicenters have been determined for  the period 1969- 
1973. 
near future.  A description of the original network i s  published i n  Eaton, 
e t  a1 (1970). A ser ies  of annual (through 1971) and quarterly (1972-73) 
catalogs have been published as "Open-File Reports" by the U.S. Geological 
Survey. 

These data will be included i n  the Earthquake Data Fi le  i n  the 

Other Sources 

Additional sources u t i l i zed  i n  developing the Earthquake Data Fi le  
include monthly pub1 ications of the Bureau Central International de 

a 



Seismologie, Strasbourg, France, f o r  the period 1950-61 and The Inter- 
nut iom2 SeismoZogicaZ Swmnary, Kew, England, f o r  1950-59. Data from 
these sources f o r  other time periods will  be added t o  the f i l e  i n  the 
future  . 
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Table 2. Summary o f  data file by year and by magnitude and depth 

YEAR 

1638 
1643 
1663 

.1727 
17 32 
1737 
1742 
1744 
1755 
1758 
1774 
1786 
1788 
17 91 
1792 
1793 
1794 
1795 
1796 
1802 

c.l 1804 
c.l 1805 

1810 
1811 
1812 
1817 
1818 
1820 
1924 
1826 
1827 
1835 
1836 
1838 
1 8 4 0  
1841 
1843 
1844 
1847 
1852 
1853 
1854 
1855 
1857 
1858 
1859 
1860 
1861 
186b 

HAG 
MOT 

GIVEN 

1 
1 
1 
1 
1 
2 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
1 
1 
1 
1 
1 
1 
2 
1 
1 
2 
6 
1 
2 
2 
2 
1 
2 
4 
1 
1 
1 
2 
1 

---- 
LESS 
THAN 
3.5 

0 
' 0  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

---- 
3.5 

TO 
3.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

---- 
4.0 

T O  
4.4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

--- - 
4 . 5  

T O  
4.9 

0 
0 
0 
0 
0 
0 
0 
0 
C 
0 
0 
t 
I! 
0 
c 
0 
0 
0 
0 
0 
0 
C 
c. 
0 
0 
0 
0 
0 
0 
0 
0 
C 
C 
0 
0 
0 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-- - - 

Hl\GNITUOES 

5 .0  5.5 6.0 

5.4 5.9 6.4 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 J 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 .  
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

T O  T O  T O  

---e ---- ---- 
6.5 

T O  
6.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
J 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

---- 

0 .  

7.0 
TO 

7.4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

---- 
7.5 

T O  
7.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

---- 
8.0 8.5 

TO TO 
8.4 8.9 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
G 0 
0 0 
0 0 
0 0 
0 0 
0 0 
t 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
E 0 
0 0 
0 0 
0 0 
0 0 
0 0 

---- ---- 
TOTAL 

1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
1 
1 
I 
1 
1 
1 
2 
1 
1 
2 
6 
1 
2 
2 
2 
1 
2 
4 
1 
1 
1 
2 
1 

0 
T O  
70 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

---- 

DEPTHS ( K M )  

71 301 DEPTH 
T O  GR N C T  
300 MORE G I V E N  

0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 2 
0 0 1 
0 0 1 
0 0 3 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 . l  
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 3 
0 0 3 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 2 
0 0 1 
0 0 1 
0 0 2 
0 0 € 
0 0 1 
0 0 2 
0 0 2 
0 0 2 
0 0 1 
0 0 2 
0 0 4 
0 0 1 
0 0 1 
0 0 1 
0 0 2 
0 0 1 

---- ---- 

- 



Table 2 ( C o n t i n u e d )  

Y E A R  MA GN I TUOES C E P T h S  ( K P )  

71 301 O E P T H  
T O  OR N O T  

3 0 0  M O R E  G I V E N  

0 0 3 
0 0 1 
0 0 4 
0 0 2 
0 '  0 1 
0 C 1 
0 0 1 
0 0 8 
0 0 2 
0 0 2 
0 0 6 
0 0 2 
0 0 5 
0 0 4 
0 0 6 
0 0 7 
0 0 1 
0 0 7 
0 0 10 
0 0 6 
0 0 5 
0 0 5 
0 0 4 
0 0 2 
0 0 6 
0 0 2 
0 0 4 
0 0 2 
0 0 6 
0 0 5 
0 0 20 
0 0 6 
0 0 13 
0 0 3 
0 0 6 
0 0 5 
2 1 10 
0 1 7 
4 2 8 
4 1 17 
8 4 8 
7 1 9 

1 2  1 15 
18 4 84 
16 4 60 
17 5 46 
11 0 40 
10 1 54 
8 3 76 
8 2 66 

---- _--_ ---- 
1865 
1866 
1867 
1868 
1869 
1870 
1971 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1 9 9 0  
1891 
1882 
1883 
188C 
18.55 ,-, 1886 

N 1887 
1889 
1891 
1802 
1893 
189L 
1895 

1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 

le96 

Y A G  
UOT 

G I V E N  

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

10 
6 
5 
5 
4 
2 
6 
2 
Ir 

__- -  

2 
6 
5 
8 

6 
3 
6 
5 
10 
L 

* 

8 
16 
7 
8 

11 
8 0  
54 
37 
33 
46 
64 
58 

L E S S  
THAN 

3 . 5  

0 
0 
il 
0 
0 
0 
0 
s 
0 
0 
0 
0 
0 
J 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
O 
D 
0 
0 

---- 
3.5 

T O  
3 . 4  

0 
- - - -  

0 
d 
0 
J 
J 
0 
3 
0 
I] 

J 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
J 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4.0 
T O  

4.4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
il 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
J 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
J 
0 
0 

- -- - 
4.5 5.0 5.5 

T O  T O  T O  
4 . 9  5.4 5.9 

0 0 0 
C 0 0 
C 0 0 
c 0 0 
(I 0 0 
C 0 0 
C 0 0 
C 0 0 
G 0 0 
0 0 '0 
0 0 0 
C 0 0 
c 0 0 
0 0 0 
0 0 0 
c 0 0 
r! O 0 
C 0 0 
0 0 0 
C 0 0 
0 0 0 
C 0 0 
n 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
D 0 0 
C 0 0 
0 0 0 
0 0 0 
C 0 0 
0 0 0 
0 0 0 
C 0 0 
0 0 0 
t 0 0 
0 0 0 
C 0 0 
C 0 0 
0 0 0 
0 0 0 
0 0 1 
0 0 2 
0 0 4 
0 0 1 
C 0 1 
0 0 2 

-_- -  ---- _--- 
60 0 

T O  
6.4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
il 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
6 
4 
2 
3 
2 

- -- - 
6.5 

T O  
6.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
5 
b 
6 
8 

12 
15 
5 
7 

10 
2 

---- 
7.0 

T O  
7.4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
5 
3 
7 

13 
9 

10 
5 
8 
7 
8 

. 
7.5 3.0 8.5 T O T A L  

T O  T O  T O  
7.9 9.4 8.9 

.-e- ---- ---- 
0 0 0 3 
0 0 0 1 
0 0 0 4 
0 G 0 2 
0 0 0 1 
0 C 0 1 
0 0 0 1 
0 G 1 8 
0 0 0 2 
0 0 0 2 
0 0 0 6 
9 G 0 2 
0 0 I) 5 
0 0 0 4 
0 G 0 6 
0 0 0 7 
0 C 0 1 
0 0 0 7 
0 C 0 10 
0 G 0 6 
0 C 0 5 
J t 9 5 
0 0 0 4 
0 0 0 2 
0 0 0 6 
0 C 0 2 
0 0 0 4 
0 C 0 2 
0 C 0 6 
0 0 0 5 
4 4 4 20 
1 1 0 6 
6 2 1 15 
4 4 0 11 
6 E 0 14 
4 3 1 13 
3 t 0 18 
4 4 0 12 
4 E 2 19 
3 5 2 29 
4 2 0 23 
J 1 0 18 
3 2 0 29 
2 1 1 107 
6 1 2 87 
4 0 0 74 
2 2 0 55 
2 0 1 67 
4 1 0 90 
5 1 0 78 

0 
T O  
70 

0 
0 
0 
0 
0 
0 
0 
0 

---- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
8 
8 
8 
5 
(. 

5 
7 
3 
1 
1 
1 
7 
6 
4 
2 
3 
2 



YEAR 

1 9 1 7  
1 9 1 8  
1 9 1 9  
1 9 2 0  
1 9 2 1  
1 9 2 2  
1 9 2 3  
1 9 2 4  
1 9 2 5  
1 9 2 6  
1 9 2 7  
1 9 2 8  
1 9 2 9  
1 9 3 0  
1 9 3 1  
1 9 3 2  
1 9 3 3  
1 9 3 4  
1 9 3 5  
1936 w 

0 1 9 3 7  
1 9 3 8  
1 9 3 9  
1 9 4 0  
1 9 4 1  
1 9 4 2  
1 9 4 3  
1 9 4 4  
1 9 4 5  
1 9 4 6  
1 9 4 7  
1 9 4 8  
1 9 4 9  
1950 
1 9 5 1  
1 9 5 2  
1 9 5 3  
1 9 5 4  
1 9 5 5  
1 9 5 6  
1 9 5 7  
1 9 5 8  
1 9 5 9  
1 9 6 0  
1 9 6 1  
1 9 6 2  
1 9 6 3  
1 9 6 4  
1 9 6 5  
1 9 6 6  

M A G  
NOT 

GI WEN 

56 
39  
43 
37 
27 
33  
29 
3 1  
34  
39  
38 
93  

118 
166 
1 2 3  

6 9  
73 

1 1 5  
9 1  

150 
170 
218 
234 
182 
1 6 5  
198 
174 
173 
210 

28 
32 
47 

398 
024 
928 

1416 
796 
923 
9 3 1  
343 

1 5 1 3  
1 7 0 0  
1 9 6 1  
2510 
2 768 
2204 
1 2 9 1  

4L9 
422 
694 

---- 
LESS 
THAN 

3.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

266 
126 
415 
448 
350 
223 
15 1 
1 9 9  
1 2 9  
1 3 5  
1 7 8  
1 5 1  
1 9 9  
190 
288 
444 
402 
49 0 
808 
376 
338 
673 
543 
483 
404 
5 7 9  
428 
507 
4 1 9  
760 
323 
3 8 1  
259 
313 
404 

---- 
3.5 

TO 
3.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

46 
93  
5 6  
92 
40  
52 
b5 
66 
96  
6 7  
68  
7 1  
6 2  
43 

1 1 6  
8 1  
70 

114 
1 1 8  

63 
112 
113 
139 
ill 

07 
90 
5 9  

---- 

116 
R- 

245 
1 0 5  
2 92 
44L 
416 
513 

4 . 0  
T O  

4 . 4  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

2 1  
10 7 
4 7  
5 4  
10 
3 2  
3 7  
3 9  
6 3  
4 9  
6 1  
3 9  
2 4  
2 5  
4 0  
43  
2 9  
3 3  
5 9  
3 2  

15 0 
3 4  

1 5 4  
8 6  
8 5  
5 0  
5 7  

- -- - 

1 0  6 
6 4  

19 2 
4 1  

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

4.5 
T O  

4.9  

0 
C 
C 
I 
0 
0 
0 
0 
0 
0 
0 

-- - - 

1 
C 
0 
1 

1 2  
3 0  
2 2  
1 7  

12 
1 E  
2 L  
23 
1 5  
2 L  
1 3  

9 
5 

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

13G 
4 1  
5c. 
7 2  
5 0  

2 1 4  
4 2  

1057 
147 ? 
2040 
1 6 9 9  

a 

Table 2 

HAGNITUDES 

5.0 5.5 6.0 
TO T O  TO 

5.4 5.9 6.4 

0 0 0 
0 2 3 
0 1 4 
0 3 11 
0 6 1 2  
0 4 9 
0 1 5  1 2  
0 1 8  1 5  
0 1 0  2 3  
0 27 3 2  
2 28 3 7  
0 1 9  4 2  
1 38 3 0  
6 2 0  32 
5 7 6  8 2  
5 8 9  8 7  

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

10  3 6  8 1  
5 45  3 6  
7 27 44  

14  4 2  3 7  
15 6 1  43 
1 2  58  5 5  
1 3  73  6 7  

0 2 1  14 
1 1 9  1 0  
4 1 2  23 
9 6 1 2  

11 17 28 
11 0 11 

3 4 1 0  
6 6 20 
7 3 1  49  

1 2  2 6  5 2  
27 46  6 5  
1 8  34  4 4  
48 52  5 8  
3 1  38 5 4  
95  65 8 6  
113 72 7 9  
73  0 6  84 

1 0 0  9 4  7 0  
119 1 2 6  8 7  
203 196  1 0 2  

27 1 4  2 9  
489 1 8 3  5 7  
777 273 8 7  

1 1 2 3  400  98  
9 1 1  2 1 6  5 6  

---- ---- --_- 
6.5 

TO 
6.9 

2 
11 

6 
1 4  

6 
1 0  
1 3  
2 1  
2 8  
2 4  
3 4  
3 0  
2 9  
26 
5 0  
6 2  
5 6  
6 6  
3 2  
3 9  
3 2  
4 3  
3 3  
4 9  
4 2  
2 4  
3 5  
2 5  
2 5  
2 3  
1 2  
1 0  
3 8  
6 3  
5 3  

---- 

6 4  
5 1  
6 7  
6 8  
5 1  
7 5  
60 
6 6  
7 9  
5 1  
3 1  

5 
1 9  
5 7  
2 5  

(Cont inued)  

7.0 
TO 

7.4 

2 
1 0  
11 

4 
6 

IO 
1 9  
1 4  
1 5  
1 4  
1 4  
1 3  
1 2  
1 0  
1 8  

6 
9 

1 4  
1 7  
1 7  
1 7  
1 7  
1 5  
1 7  
1 8  
20 
2 9  
2 6  
25 
25 
23 
2 4  
30 

' 25 
1 8  
1 2  
1 7  
11 
1 0  
11 
1 8  

5 
9 

1 3  
1 0  
1 2  
1 
0 
9 
4 

---e 

7.5 8.0 
T O  TO 

7.9 8.4 

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

.--- ---- 

7 

e.5 
TO 

8.9 

2 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
0 
0 
2 
1 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
1 
0 
0 

---- 
TOTAL 

6 5  
7 6  
6 9  
7 4  
62  
70 
9 2  

1 0 2  
1 1 2  
1 4 1  
1 5 5  
2 0 4  
2 42 
268 
3 65 
668 
7 1 4  
9 0 5  
8 79  
747 
620 
6 4 8  
7 4 3  
6 9 7  
6L 9 
6 2 2  
5 6 1  
5 67  
552 
5 97  
6 8 3  
620 

1 1 5 2  
2023 
1 5 7 9  
2303 
1 8 0 6  
2 0 5 4  
1 8 5 0  
2 0 4 1  
2 6 1 1  
2632 
3106 
3553 
4739 
2913 
4 8 2 1  
5132 
6 6 9 6  
6 1 0 8  

0 
T O  
70 

2 
6 
5 
7 
3 
4 
8 
6 

1 2  
1 0  
I t  
1 2  
1 0  

7 
1 0  

357 
4 0 0  
5 0 7  
619 
452 
325 
287 
327 
330 
290 
282 
224 
2 3 6  
213 
4L2 
520 
4 1 1  
523 
54L 
3 9 1  
764 
7 0 9  
6 6 4  
427 
459 
35 0 
316 
532 
942 

3357 
1 9 5 6  
3 4 8 4  
3750 
5 0 2 3  
4 2 5 7  

---- 

OEFTHS IKH) 

7 1  3 0 1  DEPTH 
T O  OR N O T  

3 0 0  H O R E  G I V E N  

2 1 6 0  
7 5 58  
7 0 57  
6 4 57  
9 3 47 
5 5 56 
4 3 77 

1 0  9 77 
1 2  5 83 
20 8 9 1 0 3  1 0 8  
2 2  
1 5  1 2  165 
1E 5 2 1 1  
19 7 235 
3 7  13  3G5 
5 9  2 1  2 3 1  
5 1  20 243 
46  1 2  340 
4 2  10 199 
3 8  11 246 
4 9  l? 233 
45 1 2  3 0 4  
6 0  1 5  3 4 1  
8 0  2 2  257 
6 2  13 284 
2 9  6 305 
4 2  6 289 
3 5  7 7 8 9  
3 4  11 294 
34  1 0  111 
1 6  7 1 4 0  
1 3  2 194 
8 4  1 7  528 

1 3 1  LZ 1 3 0 6  
1 8 9  36 963 
2 1 8  50 1 2 7 1  

7 3  24 1 0 0 0  
1 3 7  50  1203 
1 2 6  62 1735 
1 7 5  E4 1303 
1 6 5  € 0  2036 
2 1 9  7 1  2026 
2 0 9  1 1 3  2172 
4 7 9  1 6 8  1984 
8 3 1  2 0 2  349 
6 0 4  1 7 3  130 
860 2 6 9  208 
9 3 2  2 7 0  180 

1124 3 5 9  160 
1 2 0 0  313 338 

---- ---- - - -e  



Y E A R  

MAG LESS 3.5 4 
NOT THAN T O  

0 4  
0 

1 9 6 7  
1 9 6 8  
1 9 6 9  
1970 
1 9 7 1  
1 9 7 2  
1 9 7 3  
1 9 7 4  

TOTAL 

G I V E N  3.5 

574 432 
703 604 
707 603 
306 620 
506 807 
491 620 
647 224 
457 207 

31022 1 6 9 8 9  

- -__ _-__ 3.9 4.4 

412 1 4 7 8  
386 1 5 3 9  
324 1 2 0 1  
193 349 

320 8 2 2  
362 1 0 0 9  
316 9 4 1  

7051 1 6 3 3 3  

---- ---- 

295 a53 

5 
0 

4. 9 

1 6 3 7  
1 7 7 L  
1 7 0 7  
1 6 3 1  
1 6 4 3  
1 5 2 9  
1 5 8 4  
16b 1 

20575 

---- 

Table 2 ( C o n t i n u e d )  

MAGNITUDES 

5.0 
TO 

5.4 

903 
974 

1 0 3 4  
95 0 

1065  
1 0 2 3  
1 0 3 8  
1 0 5 2  

1 2 3 6 0  

---- 
5 . 5  

T O  
5 . 3  

2 3 6  
27 0 
264 
2 6 6  
2 7 6  
299  
2 9 9  
260 

5 1 0 0  

---- 
6. 0 

T O  
6. 4 

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

2912 

---- 
6.5 

6.9 

2 7  
1 5  
2 6  
3 8  
3 5  
2 5  
3 0  
30  

2 1 3 9  

T O  

---- 
7.0 

T O  
7.4 

1 
9 

1 4  
1 5  
1 3  
1 2  

6 
12 

867 

---- 
7.5 8 0 8.5 

0 T O  TO 
7.9 8.4 e.9 .--- 

1 0 0 
3 0 0 
3 1 0 
5 G 0 
6 1 0 
3 0 0 
7 0 0 
2 0 0 

2 4 9  95 29 

TOTAL 

5776 
6340 
5 9 5 8  
4958 
5528 
5229 
5 2 7 1  
5007 

1 1 5 7 2 1  

0 
T C  
70 

4096 
4853 
4 4 3 4  
3 6 6 1  
4 1 9 1  
3684 
3885 
3 6 7 1  

6 7 3 8 8  

CEPTHS I K M )  

7 1  3 0 1  OEPTH 
T O  OR NOT 

3 0 0  MORE GIVEN 

1213 270 1 9 7  
1 0 3 5  259 1 9 3  
1 1 2 0  2 5 9  1 4 5  

8 7 9  1 8 4  2 3 4  
9 2 7  2 0 4  206 

1 0 6 2  2 2 9  2 5 4  
1 0 5 3  2 5 1  82  
1 0 7 8  246 12  

1 7 2 5 4  (r551 26528 

---- ---- ---- 



Table 3. Summary of data by 10' Marsden Squares and magnitude 

MARSOEN SQUARE NO MAGNI1UI)E UNDER-5.0 5.0-5.4 5.5-5.9 6.0-6.4 6 . 5 - 6 . 9  7 . 0 - 7 . 4  7 . 5 - 7 . 9  8.0-8.4 8 . 5 - 8 . 9  NON-7ECT TOTAL M A X  

2 
26 
94 

182 
16 

2 
2 8  

1 2 2 2  
746 

Ob 
53 
4 
2 
1 
6 

21 
44 

2 3 0 0  
32 
8 

393 
4 
6 
66 
31 

5 
66 
26 

2 
4 
3 

177  
114 

166 
088  

2224 
8 0 6  

12 
11 
1 

654 
1 
8 
1 

1 0 8 4  
21 

1 0 1 6  
95 

1 
146  

a38 

6 . 5  
6 . 7  
6 . 5  
7 . 4  
5.t 
4 . 5  
6 . 7  
7 . 4  
6 . 5  
6 . 5  
6.6 
5 . t  
5.8 
5 . 2  
5 . 5  
7.; 
0 . 1  
0.7 
7.4 
6.6 
7 . 7  
6.3 
7 . i  
6 . 5  
6 . 0  
4 .E 
7 . 0  
6 . 8  
6 . 0  
6.2 
4 . 8  
7 . 5  
7 . 2  
8.4 
7 . 6  
7 . 9  
5.4 
d . 3  
6 . 7  
0.0 
5 . 2  
6 . 9  
4.4 
0 . 0  
0 . 0  
8 . 1  
6 . 9  
8 . 3  
7.9 
6.5  
8 . 7  

0 0 1  
0 0 2  
0 0 3  
004 
0 0 5  
006  
0 07 
0 0 8  
0 0 9  
010 
0 11 
0 1 2  
0 1 3  
018 
0 2 1  
0 22 
0 23  
0 24 
0 2; 
0 26 
0 27 
0 28 
0 29 
0 30 
0 31 
0 32 
0 33 
0 34 
0 35 
0 39 
0 4 0  
0 4 1  
042  
0 4 3  
0 44 
0 * 5  
Ovb 
047 
0 4 8  
049 
050 
052 
055 
056  
057 
058 
059 
0 60 
0 6 1  
0 6 2  
Ob3 

6 
20 
38 
9 
1 
6 

317  
3 3 1  

1 8  
11 
2 

5 
1 

16 
b 89 

6 
3 

1 0 1  
1 
1 

17 
4 
4 

1 3  

I 
1 
2 

4 0  
12  

2 6 2  
4 9  

255 
6 6  0 
209 
9 

11 

107 

8 
1 

247 
6 

309 
33  

39 

1 
1 0  
45 
97 
6 
1 

1 7  
727  
2 8 5  

58 
6 5  

1 

11 
9 

4 89 
4 
2 

89  

1 9  
1 7  

1 
2 2  
1 3  

2 
1 

1 0 2  
6 1  

$ 2 9  
7 3  

S 6 1  
1 1 4 5  

4 2 9  
1 

5 2 5  
1 

5 15 
7 

3 0 2  
2 9  

36 

1 
1 
4 
* 

1 
32 
30 
1 
1 

2 
1 

6 9  
3 
1 

1s 

1 

3 
1 

3 
1 

2 1  
7 

2 1  
4 3  
2 5  

1 

3 

2 6  
1 

3 5  
2 
1 
6 

3 
11 
26 

2 
4 
5 
1 

4 
10 
9 3 

5 
6 

3 

*l 
2 

9 

1 

1 

3 
1 
8 
2 
9 

2 0  
4 

1 5  

8 
2 

3 

1 
94 
37 

1 
27 
2 0  

9 
7 

2 
1 8  
3 4  
4 
3 

2 
2 

1 2  

1 

1 

5 
1 
3 
9 
7 

a 
1 

1 
6 
6 

1 
2 

1 
1 
5 

228 
5 
1 

46 
1 
3 

1 3  

1 

2 
10 

7 7 2  

1 
2 

d O  
1 
5 

1 0  
1 

1 0 5  
1 

1 5  
0 

14 
1 2  

2 

27 
1 
1 
1 
2 

10 

1 
1 

7 
3 

1 2  
1 0  
34 
76 
32 

3 

1 4  
3 1  
62  

? 
5 

37 
1 3  
43 
90 
35  
1 

2 
1 1  
6 2  

1 7 5  
63 

6 
2 

1 
7 7 5 

1 9 4  
2 

25 7 
1 5  

34 

5 3  
4 

5 9  
1 0  

1 5  

33 
1 

3 6  
3 

1 2  

1 

2 

1 



MllQSJEN SPUA?E NO PIAGNITUDE UNDEQ-5.0  5 .0-5.4 

05, 
065 
0 56 
0 67 

0 6 3  
0 74 
075 
0 76 
0 7 i  
0 7 8  
0 7 3  
3 8 3  
0 9 1  
Od2 
0 3 3  
i l 3 r  
G 95 

03.3 
0 3 0  
0 3 3  
0 34 
0 95 
096 
0 37 
0 98 
0 3 3  
1 I O  
1 J l  
122 
153 
lC4 
1 0 5  
1 0 6  

1J9 
110 
111 
1 1 2  
1 1 3  
1 1 5  
116  
1 1 7  

1 1 9  
1 2 0  
1 2 1  1 
1 2 2  
1 2 5  
1 2 6  

o j a  

o a 7  

i G a  

i i a  

2 
2 
1 

54  
32 
14 

2 

* 9  

2 
4 
7 
3 

81 
91 

2 
1 

1 3  
1 
1 

1 8 4  
9 1  

3 3 7  
6 

20 
222 

39 
12 
3 9  

1 4 2  
2 
8 
1 

113 
8 

25 
26 
45 

35 
140 

7 2  
1 2 2  
8 27 
1167 

1 
1 
1 

1 
43 
26 

7 
2 
1 
2 

1 0 7  
1 

11 
5 

3 
141 
1 1 0  

1 

31 

3 2 8  
1 4 0  
4 3 s  

1 
37 

106  
20 

3 
50 

1 7 2  

2 4  

50 
36 
2 1  
41 
30 
1 
4 

4 3  
37 

1 0 4  
1 0 2 4 3  

5266 

2 
6 
1 

31 
2 3  
1 2  

1 
24 
1 
1 

tu 
25 

a b  
25 

225 
2 

48  
82 
28 
5 

4 1  
70 

9 

4 
2 
6 

1 2  
10 

6 
2 
2 

260 
34 

Table 3 (Cont.) 

5.5-5.9 6.0-6.4 6.5-6.9 

1 
1 
1 

1 9  
1 5  
1 5  

1 

7 

4 
' 4  

23 
1 5  
1 

2 

36  
23 
64 
1 

1 3  
63  
10 
4 

1 5  
37  

1 

1 0  
6 
5 

1 0  
3 

1 
2 
3 
3 

75 
11 

1 

5 
0 
6 

1 

E 

1 
1 

5 
10 
1 

1 

35 
1 8  
4 6  

12 
22 

4 
6 
8 

1 

a 

3 
2 
2 
4 
3 

1 
36 
7 

i 

2 

3 

1 

2 

2 

5 
1 3  

2 

20 
14 
44 
1 
8 

1 7  
2 

3 
4 

9 
4 

7.0-7.4 7.5-7.9 8.0-8.4 8.5-8.9 NON-TECT T O T A L  

1 

1 

1 

1 
1 2 

12 1 
3 1 

2 5  7 
1 
3 1 

11 6 
1 

5 1 
1 

1 

1 
1 
1 

5 1 
1 

2 

1 

1 

2 

1 

1 

2 

1 

1 

6 

9 
7 
I 
6 

3 4 1  
2 

6 
1 0  

4 
155 
1 0 4  

57 
2 
6 
3 

1 9 8  
2 

19 
16 

8 
6 

2 6 1  
267 

5 
1 

5 0  
1 
1 

7 05 
315 

1 2 0 1  
12 

1 4 2  
531 
lG9 
25 

1 61 
4 34 

2 
44 
1 
6 

1 8 1  
58 
60 
94 
93 
1 

49  
2 34 
115 
238 

1 7 7 9 7  
& 4 9 3  

1 
1 
1 

U A X  

6.5 
6.0 
5 . 6  
7.2 
6.3 
6.7 
4.6 
6.7 
5.0 
7.1 
5.2 
6.2 
6.7 
7.9 
4 . 3  
8 . 2  
7.8 
6.0 
0.G 
6.7 

0.e 
8.7 
7.9 
8.7 
7.3 
7.5 
8.7 
6.4 
6.2 
8.3 
7 . 1  
0.0 
1 . 1  
0.0 
5.8 
7 . t  
0 . 4  
7.1 
6.0 
6.6 
* . 2  
5.7 
5 . t  
5.6 
6.4 
7.7 
3.3 
0.0 
0.0 
0.0 

0 . 0  



127 
130 
131 
132 
133 
134 
135 
136 
137 
1 3 3  
139 
140 
141 
142 
143 
144 
145 
146 
167 

149 
155 
151 
152 
153 
154 
155 
1 5 6  
157 
156 
159 
151 
lb2 
153 
1 h5 
l b b  
i 67 
1 6 8  
169 
170 
171 
172 
173 
174 
175 
176 
177 
176 
179 
180 
181 

i b a  

2 
009 
61 9 
20 
2 
31 
94 
42 

643 
119 
11U 
119 
63 

(1 15 
39 
53 
22 

57 
6 

1 
32 

150 
2h 
15 
33 

651 
705 
15 

1 
3 
2 

372 
7 32 
37 
2 
1 

35 
21 
35 
82 
5 
3 

76 
43 

2 Ob 

460 
273 
4 

Table 3 (Cont.) 

U N D E R - 5 . 0  5 .0 -5 .4  5.5-5.9 6 . 0 - 6 . 4  6.5-6.9 7.0-7.4 7.5-7.9 6 . 0 - 8 . 4  8.5-8.9 NGN-TECT T C l A L  HA): 

1421 
75? 
12 
4 5  
14 
50 
30 

604 
10% 
ill 
157 
125 

10 55 
82 
33 
5 
2 
92 
3 
1 

3 
21 
3 
2 

32 
419 

1’337 
9 
1 

6 
13 

362  
2?+6 

80 
3 
2 

lr, 
12 
5 6  
b0 

5 
6 

81 
6 4  

lob 
253 
i5 
4 

214 
126 
4 

11 
20 
26 
23 

219 
50 
56  
53 
16 
185 
13 
6 
4 

9 
1 
1 

1 

3 
16 

112 
2 

1 
1 

240 
433 
18 

1 
12 
7 
19 
37 
6 
1 

27 
4 

26 
31 
3 

12 3 
92 
3 
5 

10 
20 
14 
102 
:2 
14 
22 
18 
90 
17 
15 
1 
2 
9 

‘ 2  

4 
1 

7 
61 
3 

1 
10 il 

19 
2 

3 
7 
13 
26 
4 
b 

11 
8 

19 
24 
6 

ie9 

85 
6 3  
1 
4 
10 
10 
11 
52 
9 
9 
6 

10 
33 
4 
3 

3 
1 

1 

8 
27 
3 

54 
102 
13 
2 

3 
4 
2 
3 

2 
3 
7 

12 
9 
2 

4 0  
41 
4 
4 
2 
3 
9 

33 
2 
6 
5 
5 

31 

1 
L 

1 

4 

12 
I 

23 
16 

1 
3 
1 
3 

11 
1 
4 
4 

9 
1 

1 

1 

1 1 
5 

32 12 3 2 
5G 36 11 2 
7 9 4 
2 1 

e 2 
1 

3 
5 3 1 

10 2 1 
1 

2 0.0 

4 1707 8 . b  
44 6.7 

1 73 7.3 
1 43 8.6 

209 7.4 
140 7.2 

2 1702 8.6 
1 

315 7.5 
366 7.2 
230 7.4 

2221 8.3 
1 6 0  7.1 
i l l  6.7 
32 5.6 
4 5.6 

5 2 2837 8.5 

2 9 9  8 . 1  

2 

171 6.5 
13 6.0 

2 5.4 
2 7.2 

33 4.2 
179 7.0 1 

39 69 5.5 
1 18 4.4 
7 e l  5.2 

112 1219 7.7 

,’3 6.5 
i 4.5 
1 0 . 0  
10 5.4 
17 5.5 

1777 8.3 
38€3 8.7 
187 7.9 
12 7.2 
4 5 . 2  
72 7.5 

1 67 8.7 
3 135 8.3 

23 6.5 2 
24 6.1 3 

205 6.7 4 
135 7.b 
440 7.7 
770 6.5 

3 3i9 6 . 2  
1 9 4.4 

2829 7.2 

2 

2 74 300 8.7 



Table 3 (Cont.) 

MARSDE N SQUARE NO M4GNITUDE 

1 8 2  
1 8 3  
1 8 4  
1 9 5  
1 8 6  
1 8 7  
1 1 8  
1 9 2  
1 9 3  
1 9 4  
1 9 5  
1 9 6  
1 9 7  
1 9 8  
1 9 9  
ZOO 
2 0 1  
2 0 2  
203  
2 0 4  
2 0 5  
2 0 6  
207  

2 0 9  
210  
2 1 1  
2 1 2  
2 15 
216  
2 17  
2 1 3  
2 1 9  
2 2 0  
2 2 1  
222  
2 2 3  
224  
2 2 5  
2 2 9  
2 3 0  
2 3 1  
2 3 2  
233  
2 3 4  
2 3 5  
2 3 6  
2 3 7  
2 38  
2 39  
2 4 1  

2013 

1 
3 

5 7  

1 

2 3  
9 1  
2 7  

290  
417  
646  
233 
335 
318  

9 
4 

7 
1 2  

6 
2 

2 8  
24 
1 

1 6  
1 2  

2 
1 
1 
1 
1 
2 
4 

2 5  
6 0 3  
695  

22 
4 

1 
1 
2 
3 

UNDER-5.0 5.0-5.4 

1 
9 

1 5 1  
1 
1 

2 
3 

52 
89  

355  
7 89  
5 22 
895 

1403  
410 
2 56  

3 

6 
10  

2 
15 

5 
1 
1 
2 
1 
3 

11 
1 

95 
54 
1 

1 
4 

1 
5 

3 6  
725  
5 0 1  

18  
3 

1 
1 
4 
3 
1 

1 
30 

1 
1 

1 
7 

1 5  
55 

137  
96 

180 
307 
125  

82  
8 
1 
3 
b 
5 
5 
2 
3 

1 

1 
1 

6 
9 

1 

1 
1 
3 

4 9  
1 6  
1 
1 

2 
3 
1 

5.5-5.9 6.0-6.4 6.5-6.9 7.0-7.4 7.5-7.9 0.0-8.4 8 .5 -8 .9  NON-TECT TOTAL 

1 
2 2  3 3 1 

1 

2 
9 

1 3  
45  
43 
76 
9 2  
6 1  
37  
4 
1 
1 
3 
4 
4 
2 

3 
1 4  

9 
3 1  
4 1  
5 9  
3 6  
3 4  
30  

6 

1 
2 
3 

3 
2 
3 2 
5 3 
2 

1 

r j  
2 

2 2  
3 5  
4 2  
2 2  
2 9  
40 

5 

2 
1 
2 
2 

4 1 4 
2 7  1 3  . 4 
1 3  l b  6 

2 1 1 
2 2 

3 

1 1 
2 

3 
3 
6 

1 0  
1 3  

6 
1 2  
1 2  

7 
4 

1 

3 
1 5  1 9  

1 1 7  
1 2 3 2  

464  
1 1 1 3 2 3  

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

40 
6 

13  
30 
28 
32 
11 
1 3  

3 
9 
1 

33 
46 

4 
122  

5 
1 
4 
5 
1 
4 

10 
73 

1 4 3 4  
1 2 5 4  

45 
1 2  

3 
2 
4 

11 
9 
1 

a3 

2 3 
1 

9 
2 
6 

1 
7 

2 
1 4  

267 
I 
3 
1 

NAX 

4.6 
6.0 
7 . 3  
4.2 
5.4 
5 .0  
5 . 6  
5 . 6  
6.4 
8 . 1  
7.; 
8 .7 
7.E 
8.6 
0 .3  
8 . 4  

7 . 5  
5 . t  
6 . t  
7 . 9  
6 . 7  
6.8 
5 .E 
6.0 
5 . 3  
5 . 9  
4.5 
5 .0  
5 . 6  
5 . 7  
6.2 
6 .2  
5.6 
0 . 0  
5 .6  
4.9 
0.1 
5 .0  
5.0 
6 . 7  
8.6 
8 . 3  
6 .5  
6 . 9  
5.7 
4 .7  
5 . 0  
6.6 
6 . 5  
4.b 

e.rr 



Table  3 (Cont.) 

MARSOEN SOUARE NO MACNITUCE UNDER-5.0 5.0-5.4 5.5-5.9 6.0-6.4 6.5-6.9 7.0-7.4 7.5-7.9 8 . 0 - 8 . 4  8.5-8.9 NON-TECT T C T A L  M A X  

2 4 5  
2 4 6  
2 47  
2 4 8  
2 49 
2 5 0  
2 5 1  
2 52 
2 5 3  
2 5 4  
2 55  
2 5 7  
2 5 9  
2 6 0  
2 6 1  
2 6 2  
2 6 3  
2 6 4  
2 6 5  
2 6 6  
2 6 7  
2 6 8  
2 7 4  
2 7 5  
2 76  
2 7 7  
2 8 0  
2 8 3  
2 4 6  
207 
2 8 8  
3 0 0  
3 0 1  
3 0 2  
3 0 3  
3 0 6  
3 0 7  
305 
3 0 9  
3 1 0  
311 
3 1 4  
3 15 
3 1 7  
318 
319 
320 
3 2 1  
322 
3 2 3  
3 2 4  

1 1 
1 1 
2 2 

1 
6 
5 

1 6  
2 1  

134 
€ 0  
6 
1 
4 

30 
1 
6 

17 
2 
1 
3 
7 
1 
1 

14 
2 
1 

5 1  
7 

32  
215 

1 
162 

69 
1 
3 

807 
C l 2  
279 
175 

6 
1 3  

3 
2 
1 

85 
3427 
1 6 4 7  

1 1 0 3 8  
1 1 4 3 9  

365 

e 

5.5 
5.2 
5.9 
5.1 
4.6 
0 .o 
u.9 
5.6 
7.0 
6.5 
5.0 
0.0 
6.3 
7.7 
0 . 0  
4.4 
6.0 
4 . 3  
6.5 
5 .s 
4.7 
3.9 
5.0 
6.2 
6.7 
0 .L( 
4.7 
7.t 
5.1 
6.2 
6 a 7  
6.0 
7.2 
7.1 
4.5 
T . 2  
7.9 
8.3 
6.7 
6.5 
6.3 
5.1 
5.2 
4.5 
0.0 
7.6 
8.1 
8 -4 
8 . 6  
8.1 
8.1 

1 
4 2 
5 

1 3  3 
8 11 

2 4  84 
31 1 7  
1 4 
1 

3 
4 1 8  
1 
2 4 

1 3  
2 

1 1 
7 
1 

1 
1 5  

7 
1 

1 
7 

12  
2 1 1 

1 

2 1 
1 
1 4 

3 1 

1 
1 

1 
2 1 1 

3 5 
Y 

1 2 
2 
1 

3 
2 4 
7 2 1  

5 6  118  

b2 65 
1 4  3 1  

1 
1 1 

181 5 2 7  
1 3 5  2 0 1  

1 0  2 3 6  
35 9 6  
1 2 

1 2  
2 
1 1 
1 

30 2 6  
1159 1 0 6 1  

7 39  348 
335 1 9 3  
5 0 3  2 5 9  
1 5 1  3 7  

3 

4 7  1 

2 1 
19 3 

1 
13 9 
5 4 

1 
1 

1 8  

4 6  
11 

1 

6 1 
2 2 

1 
2 4  7 

8 2 
1 
3 

5 
3 

95 
37 
2 1  
1 7  
1 

2 8  30 
1 6  9 
1 0  1 
1 0  14 
1 1 

1 
11 

5 
4 
7 

1 5  9 2 2 
733 20 5 96  11 2 44 
346 101 4 9  4 2  lb 
285 130 4 1  3 2  1 5  
37 6 149 59 6 3  20 
98 4 7  25 2 1  5 



MARSOEN SQUARE NO HAGNI WOE 

3 2 5  
3 2 6  
3 2 7  
3 2 8  
3 2 9  
330 
3 3 1  
3 32 
3 3 3  
3 3 4  
3 37 
3 39 
3 4 1  
342 
3 4 3  
344 
3 45 
3 4 6  
347 
3 4 9  
350 
3 52 
3 5 3  
3 54  
3 55 
3 56 
3 57 
350 
3 5 9  
3 60 
361 
3 62 
3 0 3  
3 64 
3 65 
3 6 7  
3 6 8  
3 69 
370 
372 
3 7 3  
374 
3 7 6  
376 
3 79 
380 
3 82 
383 
3 8 4  
3 85 
3 8 8  

2 0 6  
2 4  

5 

32  
5 
1 

20 
16 

2 4  

93  
2 7 5  

5 
1 
1 
6 

3 
4 

9 0 7  
1 0 8  

1 5 5 2  
1 5  

4 
2 

19 
44 

6 
3 

1 
37 
id 
1 4  
1 5  
1 
2 

18 
1 

3 3 5  
1 1 4  

30 
2 

1 

Table 3 (Cont.) 

UNDER-5.0 5.0-5.4 5.5-5.9 6.0-6.4 6.5-6.9 7.0-7.4 7.5-7.9 6 . 0 - 8 . k  8 . 5 - 8 . 9  NON-TECT T C T A L  

3 8  
1 2  

3 
28 

4 b  
2 1  

30 

2 7 7  
5 1 3  

1 
1 
6 

1 4 0 4  
82  

1 5 3 5  
5 

7 
b 
3 

18 
2 

22 
37  
1 

19 

1 0 0 1  
3 4 6  

2 
3 

75  

203 
19 

3 
6 

1 9  

7 
8 

2 1  

1 
45 

1 3 1  

1 
5 
1 

404 
57 

5 2 6  
2 

1 2  
30 
1 
1 
4 

3 1  
2 
4 

1 5  

9 

1 
1 4 3  

82  

28 

62  
1 0  

2 
5 

1 4  

- 3  
b 

5 

. 9  
46 

2 

1 
3 
1 

1 3 4  
1 4  

15 0 
2 

6 
7 

1 
1 2  

2 
1 

1 0  

1 
1 

1 
69 
32 

10 

31 
1 0  

2 

5 

1 
6 
4 
1 
5 

7 
3 1  

2 

2 5  9 3 1 
9 2 1 
4 1 1 
1 1 

3 

1 
1 

11 5 2 
2 t  19 4 1 

93 . 6 5  15 5 2 
1 4  1 3  4 

lG2 1 1 6  64  1 2  5 
1 2 1 

3 
9 
1 

1 0  
2 
4 
3 
1 

1 

,4 i 
21 

1 9  

2 
1 

1 

5 2  20  5 1 
14 11 4 1 

14 
1 

1 

1 

1 

6 2 8  
87 
18 
18 
98 

5 
2 

87 
55 
1 

85 
1 
2 

4 4 9  
1141  

7 
4 
4 

20  
2 
3 

‘030 
242 

4166  
2 8  
4 
2 

4 7  
1Gl 
12 
4 
4 
2 

1 3 9  
19  
46 
8 1  

3 
3 

s? 
2 
2 

1667 
625 

2 
3 

176  
3 

5 5 
1 

1. 

nAx 

6.1 
8 . 1  
8.1 
7.G 
6 . 0  
0.0 
6.G 
6.1 

6.2 
6 . 2  
6.5 

7 .6  
8.6 
5 . t  
6.2 
5.6 
5 - 6  
5.5 
0.0 
0 . J  
8.7 
7.2 
8 .t 
8.1 
0.0 
0.0 
6 . 2  
7.5 
6.7 
5.3 
5.3 
5.6 
6 . 5  
6.5 
6.7 

6.0 
5.6 
5.6 
6 . t  
5.6 
8.3 
8.4 
4 . 8  
4.9 
6 . t  
6.7 
5 . 5  
0 . 0  

6 . 4  

6.7 

6 . t  



N 
c-’ 

HARSOEN SQUARE NO MAGNITUDE 

3 8 9  
390 
3 9 1  
3 92 
3 9 3  
3 94 
3 35 
396 
3 3 7  
3 99 
k00  
401 
403 
434 
435 
406  
4 0 7  
4 il9 
4 1 0  
4 14 
4 15 
4 1 6  
4lT 
4 18 
4 19 
4 2 0  
4 2 3  
4 2 4  
425 
4 2 6  
4 2 7  
428 
4 2 9  
4 3 0  
431 
432 
435 
4 3 6  
4 37 
4 3 8  
4 3 9  
440 
4 i l  
442 
4-4 
445  
447 
4-8 
451 
4 5 2  
453 

9s5 
376 
1 3 3  

1 
1 
3 
5 
3 

2 
5 

21 

12 
29 
1 

11 

5 0  
313  

2 
12 
21 
1 7  

2 
1 

32J 
186 

2 
2 

15 
4 

1 
5 

2 3  

22 

1 
2 

3 
9 

1 
1 8 1  
13 
2 

Table 3 (Cont.) 

UNDER-5.C 5 . 0 - 5 . 4  5.5-5.9 6 . 0 - 6 . 4  6 . 5 - 6 . 9  7 . 0 - 7 . 4  7 . 5 - 7 . 9  8 . 0 - 8 . 4  8.5-8.9 NON-TECT TOTAL M A X  

1366  
394 
1 1 6  

1 

4 
5 
1 

1 
5 

1 9  
1 

15 
41 

1 
12 

1 7 8  
4 3 6  

3 
3 1  
7 5  
2 3  
1 

402 
1 1 3  

1 
9 
3 
1 
1 

12 
1 

18 
4 

4 
3 

19 
1 

58 
40 
1 1  

4 6 3  
120 

6 7  

7 

2 
6 

2 1  

1 
31 

9 

1 9  
35 

1 7  
31 

7 

1 7 1  
l i b  

1 
3 

2 

16 
1 

12 
3 
1 
2 
3 
2 
9 

20 
28 

2 

143 
6 7  
1 5  
1 
1 
3 

1 
2 
2 

1 
4 

1 
1 

16 
37  

1 0  
7 
3 

7 3  
46  

1 

1 

2 

8 
2 
1 
2 

3 

4 

16 
6 

9 6  
44 
i a  

1 
1 

5 

2 
1 

1 
8 

7 
22 

5 
5 
2 

38 
26 

1 
1 
5 
5 

18 

7 
4 
1 

7 2  
3 9  
18 

1 

1 

1 

1 

3 

2 

I 
2 7  

3 
3 

1 2  

23 
14 

1 
1 

10 
1 

1 2  

36 4 2 1 
19 4 1 
12 1 1 

1 

3 
12 2 

1 

1 

3 2 

5 1 
7 1 

1 

4 1 

3128 8.6 
1064 9 . 4  

3 5 .7  
2 5 . 6  

12 6.5 
16 6 . 2  

5 6 . 7  
i 7 . 7  
7 6.E 

16 5 . 7  
6 9  6 . 7  
I 4.4 

34 6.7 
106 6.0 
I 0.0 
2 6 . 0  

43 6 . 2  
1 5 . 5  

280 7 . 4  
389 8 . 6  

5 4 . 5  
79 7 . 0  

137 6.5 
6 5  7 .0  
1 4.9 
2 0 . 0  
1 5 . 0  

1013 7.6 
509 7.9 

2 0.0 
4 5.5 
25 5.5 
11 5.6 
1 4 . 5  
6 7 . 5  
6 6.0 

E5 6 . 5  
1 0  6 . 5  
66  7 . 9  
11 6 . 5  
2 5.1 
6 6 . 4  

11 6 . 3  
8 5 . 1  

43 7 . 1  
1 4.7 
1 0 . 0  

30i 7.3 
9 1  6 . 2  
16  6.G 

413 8 . 3  



N 
N 

Tab le  3 (Cont.) 

MARSOEN SQUARE NO MAGNITUOE UNOEQ-5.0 5.0-5.4 5.5-5.9 6.0-6.4 6.5-6.9 7.0-7.4 7.5-7.9 8.0-8.4 8.5-8.9 N O N - T E C I  TOTl lL  

454 
455 
456 
461 
462 
463 
4 64 
4 65 
4 66 
467 
4 68 
4 69 
470 
471 
472 
4 74 
475 
4 76 
480 
481 
4 82 
403 
4 04 
4 85 
4 86 
407 
491 
4 92 
4 93 
494 
495 
496 
499 
500 
501 
5 02 
503 
504 
5 05 
506 
507 
512 
513 
5 14 
515 
517 
5 18 
519 
5 21 
5 22 
525 

3 7 
1 
2 

31 123 
47 15 
2 2 
7 1 
1 

17 9 
11 1 
13 2 
16 3 
9 c 
3 1 
1 
5 7 

12 11 
12 9 
5 5 

154 155 
2 3 
1 
2 2 
4 1 
4 3 
2 4 

11 16 
17 10 
11 3 

3 
13 
20 1 
66 8 
14 5 
2 3 
3 1 
1 
1 

10 28 
4 7 
9 3 
5 
22 1 0  
6 

5 
4 I1 

1 

3 

27 
32 
1 

7 
4 
2 
5 

12 
2 

5 
15 
12 
11 
234 
3 
2 
2 
6 
3 
4 
6 

1 0  
8 
1 

4 
6 
26 
7 

5 

1 

8 
12 
8 
3 

34 
4 
2 
9 

1 

16 
25 

2 

3 
1 
1 
.z 
3 
1 

2 
6 
4 
2 
95 
1 

1 

5 
12 
22 

7 

1 
2 
2 
6 
1 

14 
3 
2 

3 
4 

6 
b 

1 

1 
4 
3 

5 
5 
3 

30 
2 
1 
3 
1 

5 
6 
6 
1 
1 

5 
1 

2 1  
4 

1 
1 

4 
9 

2 
2 

2 
3 
3 

15 
2 
1 
2 
2 
2 
1 
3 
5 
1 

3 
3 
5 

3 
3 

1 

1 

10 

1 

I 
1 

1 

3 
1 

1 

1 1 
4 
1 1 
5 1 
1 1 
7 3 5 
1 2 3 
1 1 

1 : 

2 
1 
1 

2 

2 

1 1 

4 
19 
1 
2 

212 
138 
6 
10 
1 
37 
17 
19 
33 
37 
7 
1 
24 
52 
44 
26 

696 
13 
5 
12 
15 
17 
17 
52 
59 
29 
2 
4 
30 
48 
149 
37 
5 
10 
I 
1 
1 
3 

52 
27 
32 
I1 
96 
19 
11 
26 
1 

M A X  

6.5 
6.7 
0.0 
0.0 
7.6 
7.9 
7.5 
5.6 
0.0 
6.1 
5.8 
6.0 
7.0 
6.6 
5.5 
0.0 
6.2 
6.3 
7.1 
6.7 
8.3 
6.7 
6.5 
6.5 
7.0 
7.7 
6.5 
7.0 
7.2 
6.5 
6 . 5  
7.2 
6.9 
8.3 
7.0 
6.2 
4.5 
7.0 
0.0 
0.0 
5.4 
6.7 
6.3 
6.5 
6.5 
6.9 
7.5 
7.1 
7.0 
7.0 
4.9 



Table 3 (Cont . )  

MARSOEN SQUARE NO MAGNITUOE UYDER-5.0 5.0-5.4 5.5-5.9 6 .0 -6 .4  6.5-6.9 7.0-7.4 7.5-7.9 8.0-6.4 8.5-8.9 NON-TECT TOTAL M A X  

5 3 1  
5 3 2  
5 33 
534 
5 3 5  
536 
537 
5 7 1  
9 0 1  
902 
903 
9 0 4  
905 
9 0 8  
912 
92k 
925 
926 
9 2 7  
928 
9 2 9  
9 3 0  
9 3 1  
932 
9 3 3  
9 34 
935 
936 

TOTAL 

Iu 
0 

------------ 

2 2 1 1 
2 4 2 1 
4 1 
9 1 6 2 

13 i k  3 
38 3 1 7  9 

1 
1 

5 32 5 4 
2 

2 

2 
2 2 
5 1 1 
1 1 

1 
2 

1 

6 
11 

5 
20 
36 
74 

3 
1 

47 
4 
1 
2 
1 
1 
5 
7 

23 
9 

10 
9 
3 
3 

5 .6  

5 . 6  
6 . 2  
6.5 
7 . 1  
6.5 
4.9 
6.6 
6.6 
0.G 
4.2 
4.2 
4 . 0  
4.5 
5.5 
5 . 8  
5.6 
5 . 3  
5.6 
6.G 
5.7 
5.3 
5 .7  
6 . t  
4 . 8  
4.3 
6.6 

8.9 

6 . 2  



Table 4.  Summary of earthquakes of magnitude 7 .5  o r  greater* 

SEARCH OF ENTIRE EOF F I L E  FOR M A G  7 . 5 4  

SOUQCE Y E A R  NO O A  HR MN SEC L A 1  LCNG OEPTH - - - - - - - - -HAtNITUOiS- - - - - - - - -  
30DY SURF. OTHER LOCAL 

CFR 1 9 9 7  02  07 07 36 00.02 

CFR 1 8 9 7  02  19  23 48 0 0 . 0 2  
CFR 1997 05 13 1 2  3 0  0 0 . 0 2  
CFR 1837 Ob 1 2  11 Ob 00.02  
CFR 1 8 3 7  0 8  05 0 0  1 2  0 0 . 0 2  
CFR 1997 0 8  1 5  1 2  0 0  0 0 . 0 2  
CFR 1 3 9 7  08 16 07 54  0 0 . 0 2  
CFR 1 8 9 7  0 9  20 1 9  Ob 00.02  
CFR 1997 09 2 1  0 5  1 2  0 0 . 0 2  
CFR 1937 1 0  1 8  23 4 8  00.02  
CFR 1 5 9 7  1 0  20 1 4  2 4  9 0 . 0 2  
CFR 1898 0 4  22 2 3  36 0 0 . 0 2  
CFR 1998 0 4  2 9  l b  1 8  0 0 . 0 2  
CFR 1 8 9 9  0 1  2 4  2 3  4 3  0 0 . 0 2  
CFR l a 9 9  Ob 1 4  11 09 0 0 . 3 2  
EOH 1 9 9 9  0 9  0 4  00 22  00 .02  
CFR 1 8 9 9  09  1 0  17 0 4  00.0 
ECH 1 8 9 9  0 9  1 0  2 1  40 00.0 
CFR 1 8 9 3  0 9  2 9  1 7  03 00.02 
CFR 1 8 3 9  11 23 09 4 9  O O - O Z  
CFR 1839 11 24 1 8  42 00.02  
.CFR 1 8 9 9  11 24 18 55 00.02  
CFR 1 3 0 0  0 1  20 Ob 33 00.0 

CFR 1 3 0 0  Ob 2 1  20 52 00.0 

CFR 1 0 9 7  02  1 9  2 0  46 00.02  

CFR 1 3 0 0  0 5  16 2 0  iz 0 0 . 0  

CFR 1700 07 23  06 5 9  0 0 . 0  
CFR 1 9 0 0  1 0  07  2 1  04 00.0 
EOH 1900 1 0  0 3  1 2  28 00 .0  
CFR 1900 1 0  2 9  09  11 00.0 
C F R  1 3 0 0  12 23 05 04 0 0 . 0  
CFR 1 9 0 1  0 1  0 7  0 0  2 9  00.0 
CFR 1901 0 4  05 2 3  30 00.0 

CFR 1 9 0 1  0 8  0 3  09  23  00.0 
CFR 1 9 0 1  0 8  03 13 0 1  00.0 
CFR 1 9 3 1  0 9  03 13 33 00.0 
CFR 1731 1 2  1 4  22  57 00.0 
CFR 1 9 0 1  1 2  3 1  09  0 2  00.3 
CFR 1 3 0 2  01 01 0 5  20 00.0 
CFC 1'302 01 24 23 2 7  00.0 

CFR 1 3 1 2  0 4  1 9  0 2  23 0 0 . 0  

CFR 1 3 0 2  0 9  22  0 1  46 00.0 

CFR 1 9 3 1  Ob 24 07 02  00.0 

CFR 1902 0 2  0 9  07 3s 0 0 . 0  

CFR 1 3 0 2  0 8  2 2  0 3  00  00.0 

CFR 13JZ 09 2 3  20 16  00.0 

4 O e O O O N  1 4 0 . 0 0 0 E  
38.000N 142.000E 
38.OCON 142.OOOE 
12.000N 124.000E 
26.000N 091.000E 
38.COON 143.OOOE 
18.OCON 12O.OOOE 
39.0 0014 143 0 0 OE 
06.OCON 122.000E 
06.000N 122.000E . 
12.000N 1 2 6 . 0 0 0 E  
12aOCON 126.000E 
39.000N 1 4 2 . 0 0 0 E  
I2.0CON 09b.OOOW 
17. OOON 098.00 O W  
18.OOON 077.0001 
bOsOCON 142.OOOW O25A 
oO-OOON 142.000W 0256 
60.0CON 1 4 O . O O O W  
03.0COS 128.500E 
53.000N 159.000E 
32.000N 131.000E 
32.000N 1 3 1 . 0 0 0 E  

20.000N l O 5 ~ O O O W  OZSA 
2O.OOON 0 8 0 . 0 O O H  025A 
1 O . O O O S  1 6 5 . 0 0 0 E  025A 
04.0005 140.000E 025A 
b0.0OON 142.000W O25A 
11.OCON 06b.OOOW 025A 
43.000N 1 4 6 . 0 0 0 E  025A 
02.OGOS 082.OOOW O25A 
4 5 . 0 0 t N  1 4 8 . 0 0 0 E  025A 
27.0 OON 130.00 OE 025A 
LO.DGON l u 4 . 0 0 0 E  025A 
22.0005 17O.OOOE 0256 

Z C . O O O N  i o 5 . o o o n  0 2 5 ~  

40.000N 144.OOOE 025A 

52.000N 177.000W 025A 
55.000N 1 6 5 . 0 0 0 H  025A 
08.OCOS 15O.UOOE 025A 
20 .DCOS 1 7 4 e O O O W  025A 
14.0CON 0 9 1 . O O O W  025A 
40.000N 0 7 7 . 0 0 0 E  02511 
18.OOON 1 4 b a 0 0 0 E  025A 

i 4 . 0 0 0 ~  i 2 2 . 0 0 0 ~  0 2 5 1  

16.000N 093.000W 025A 

8.30CFR 
8.30CFR 
8.3OCFR 
7. 9OCFR 
9, 7OCFR 

7.90CFR 
7.9OCFR 
8.63CFR 
8.7OCFR 
8.1OCFR 
7.90CFR 
8.30CFR 
7.90CFR 
8.4BCFR 
7. 8OCFR 
8.30PAS 
7. 8OCFR 
8ebOPAS 
7.80CFR 
7.90CFR 

7. SOCFR 
8.30PAS 
7.8OPAS 
7. 9OPAS 
8.lOPAS 

8.3OPAS 
8.4OPAS 

7.80PAS 
7.9OPAS 

8. 7OCFR 

7.8OCFR 

7.80PAS 

7.80PAS 

7.90PAS 
7.9OPAS 

8.30PAS 
8e4OPAS 

7.80FAS 
7.80PAS 
7.8OPAS 
7.80PAS 
7.80PAS 

8.bOPPS 
8.3OPAS 

8.lOPAS 
8.4OPAS 

INT I N T  PHENCH RN CE O / S  M A R  O G  OIST 
MAP M A X  OTSVNO 

X I  UT 

X I  U T S  

V I 1 1  

T 

*See pr intout  format (appendix 3 )  f o r  explanation o f  headings and codes. 

2 2 7  
2 2 8  
2 2 8  
2 5 1  
3 1 7  
2 2 9  
2 4 9  
2 2 9  
2 5 9  
2 5 9  
2 h 8  
2 4 8  
2 2 8  
0 7 5  
0 5 9  
0 86 
0 0 2  0 
0 0 2  F 
0 1 9  0 
2 7 2  
2 18 
2 35 
2 3 5  
0 5 5  
0 5 5  

it74 
2 0 1  
0 0 2  D 
0 9 4  
2 2 1  
1 C4 
2 2 1  
2 3 8  
2 2 9  0 
1 e9 
2 2 9  
2 4 9  
0 07 
0 09  
2 0 7  
1 7 3  
0 7 0  
3 2 0  
2 1 6  
OEl 

o e5 

1bE 0 0  
1 3 0  82  
1 3 0  82 
060 24 
0 9 9  6 1  
1 3 0  83 
Ob0 8 0  
1 3 0  93  
024 6 2  
0 2 4  6 2  
GbO 26 
Ob0 26 
1 3 0  9 2  
0 4 5  26 
0 4 6  78 
0 4 4  87 
231 02 

2 3 1  2 3 1  0 0  02 
3 2 3  38  
2 0 1  3 9  
1 3 1  2 1  
1 3 1  2 1  
0 8 3  0 5  
C83 0 5  
0 8 1  0 0  
3 5 5  05 
3 2 1  4 0  
2 3 1  02  
0 4 3  1 6  
1 6 E  3 E  
3 0 8  2 2  
1 6 6  5 8  
095 7 0  
1 6 6  04  
Z90 20 
1 6 6  0 4  
Ob0 42 
1 9 8  2 7  
1 9 7  5 5  
3 2 0  80 
3 8 9  0 4  
0 4 6  01 

1 7 3  OS@ 07 e6 
0 4 6  6 3  

( K M )  

NOTE: Magnitude values generally a r e  accurate t o  w i t h i n  0.3 u n i t .  
p r ior  t o  1961 generally a r e  accurate t o  k o r  $ degree. 

Geographic posit ions 



Tab le  4 (Continued)  

N 
ul 

SOURCE YEAR t40 O A  HR MN SEC 

CFR 
CF R 
CF R 
CF R 
CFR 
CFR 
CF R 
CFR 
CFR 
G-R 
G-R 
6-4 
G-R 
G-R 
G-R 
G- R 
G-R 
G- R 
G-R 
G- R 
G-R 
G-R 
G-R 
G-R 
G- R 
G-R 
G-R 
G-R 
G-R 
G-R 
G-R 
G-R 
G-R 
G-R 
G - R  
G-R 
G-R 
G- R 
G-R 
G-R 
G- R 
G-R 
G-R 
G-R 
G-R 
G-R 
G-R 
G- R 
G-R 
G- R 
G- R 

1 9 0 2  
1 3 0 3  
1 9 0 3  
1 9 0 3  
1'303 
1303 
1 9 0 3  
1 9 0 3  
1 9 0 3  
1904 
1904 
1304 
1904 
1 9 0 4  
1304 
1304 
1904 
1505 
1 9 0 5  
1705  
1905 
1905 
1 3 0 5  
1735  
19115 
1 9 0 i  
1 9 0 6  
1'306 
1906 
1'306 
1906 
1 3 0 6  
1306  
1906 
1 3 0 6  
1307 
1 3 3 7  
13C7 
1 9 0 7  
1'307 
1 3 0 7  
1908 
13'19 
1909 
1909 
1309 
1 9 0 9  
1'310 
1 3 1 0  
1310 
1'310 

1 2  1 2  
01 0 4  
0 1  1 4  
0 2  0 1  
02 27 
05 1 3  
0 6  02  
0 8  11 
12 2 8  
0 1  20  
0 6  0 7  
Ob 25 
Ob 25 
Ob 2 7  
0 8  24 
0 8  27  
1 2  20 
01 22  
0 2  14 
0 4  04 
Ob 02 
0 7  Ob 
0 7  03 
0 7  2 3  
09 0 1  
0 1  2 1  
01 31 
04  13 
0 8  1 7  
08 1 7  
09  14 
09 2 9  
11 19 
1 2  0 3  
12 22 
0 4  15 
0 5  25 
Ob 25 
09 0 2  
1 0  l b  
1 0  21 
0 3  2 5  
02 2 2  
0 3  1 3  
0 7  0 7  
0 7  30  
11 1 0  
0 4  12 
0 6  0 1  
0 6  16 
11 0 3  

2 3  1 0  00.0 
05 07 00.0 
0 1  47 0o.u 
0 9  3 4  00.0 
0 0  4 3  00.0 
Ob 3 4  00.0 
1 3  17 0 0 . 3  
04 3 2  54.0 
02  5b 00.0 
14 5 2  06.0 
0 9  1 7  54.5 
1 4  4 5  36.0 
2 1  0 0  30.0 
0 0  09 00.0 
2 0  59 3 4 . 0  
2 1  56 0 6 . 0  
05 4 4  18.0 
02 2.3 5 b . O  

00 5 0  00.0 

16 2 1  00.0 

02 46 1 2 . 0  
02 45 36.0 
1 3  49 35.0 
1 5  3 6  00 .0  
13 1 2  00.0 
0 0  1 0  4 2 . 3  
0 0  4 0  0 0 . 0  
16 04 1 9 . 0  
15 2 4  54.9  
07  14 1 8 . 0  
22  5 3  2 4 . 0  
19 2 1  0J.O 
Ob 0 3  0 6 . 0  
14 0 2  03.0 
1 7  54 36.0 
16 0 1  30.0 
1 4  5 7  1 8 . 0  
04 2 3  3 6 . 0  
2 3  0 3  30.0 
09 2 1  4 2 . 0  
14 2 9  DO.0 
2 1  3 7  50.0 I 

1 0  51 54.9 
0 6  1 3  30.0 
0 0  22 13.0 
05 5 5  30.0 
Ob 30 42.3 
Ob 0 2  00.0 

on 06 36.0 

0 5  3 9  42.0 

09 40  2S.O 

L A 1  LONG OEPTH ------- 
( K M l  BODY 

29.000N 114.00011 0 2 5 6  
2 O . O C O S  175.000W 4 0 0  
15.0GON 098.00011 OE5A 
48.OCON 098.000E 025A 
08 .OOOS 106 ' .000E 025A 
17.000s  1 6 8 . 0 0 0 E  0 2 5 6  

36.000N 023.000E 1 0 0  
57.000N 156.000W 1 0 0  

07.000N 127.000E 025A 
07.0GON 079.00011 
4O.OOON 134.000E 350 

E2.OFON 159.000E 
5 2 . 0 C O N  159.000E 
30.000N 13O.OOOE 0 2 5 6  
64.000N 151.00011 0 2 5 6  
08.500N 083.00011 0 2 5 1  
O1.Of'ON 123.000E 090 
53.OCON 179.00011 O25A 
33.OCON 076.000E b 2 5  
34.9GCN 132.00 OE 1 0 3  
39.500N 142.500E 025A 
&3.'JFON 099.000E 0 2 5 6  
L3 .0GON 098.000E 025A 
45.CCON 143.000E 2 3 0  
34.000N 138.000E 340 
@l.OOON 081.50011 025A 
3 8 . 0 0 0 N  123.000W 025A 
51.'ILON 179.000E 025P 
33.OGOS 072.00011 025A 
07.0COS 1 4 9 . 0 0 0 E  025A 
G2. 000s 079.00 O W  150 
22.5OOS 109.000E 3 6 0  
15. 'ICON 061.00 O W  1 0 0  
L3.5CON 085.000E 025A 
17. OOON 100.00011 025A 
El .SJON 147.000E 6 0 0  
2 1 .  C30N 127.00 OE 2 0 0  
L2.0LON 173.000E 023A 
2 9 . 0 0 0 N  112.50011 

18.GCGN 0 '39 .000U 0 9 0  
1 8 . O O O S  179.00011 5 5 0  
31.5CON 142.5OOE 0 8 0  

,36.5CON 070.500E 230 
17.000N 1 0 0 . 5 0 0 U  
32. C C O E l  131.00 OE 1 9 0  
25.500N 122.500E 2 0 0  
2O.OCGS 1 6 9 . 0 0 0 E  0 9 0  
19.0005 169.50 OE 1 0 0  
1 5 . 0 C O S  166.000E 080 

52 .  [I OON 159.000E 025A 

Z ~ . O C O N  0 6 9 . o o o ~  0 2 5 ~  

.--MA GNITIJiJES--------- 
SURF. OTHER LOCPL 

7.8OPAS 
8. OOPAS 
8.3OPAS 
7.80PAS 

7.9OPAS 
8.3OPAS 
8. 3OPAS 
7.8OPAS 
7.90PAS 
7 90PAS 
8.3OPAS 

7.9OPAS 
7.9OPAS 
8.30CFR 
8.3OPAS 
8.4OPAS 

8.bOPAS 
7.93PAS 
7. 9OPAS 
8.4OPAS 
8.70PAS 
7.5OPAS 
8.4 OPAS 
8.9OPAS 
8.3OPAS 
8.30CFR 
8. bOPAS 
8.4OPAS 
7. SOPAS 
7.75PAS 
7.50PAS 
8.3OPAS 

' 8.3OFAS 
7.9OPAS 
7.90PAS 
7.75PAS 
7.5OPAS 
8.lOPAS 

8 . i o P a s  

8.lOPAS 

7.9ilCFR 

8e lOPAS 
7.9OPAS 
8.3OPAS 
8.lOPAS 
7.75PAS 
7.9OPAS 
8.3OPAS 
7.5OPAS 
8.6OPAS 
7.9OPAS 

\ 

I N 1  I N 1  PHENOM FN CE O / S  MAR OG OIST 
MAP M A X  O T S V h O  ( K h )  

V I  

T 1 3 4  
1 4 2  
1 C5 
5 89 
0 9 2  
3 3 2  
059  
6 6 3  
2 6 7  
0 05 
044 
7 1 5  
0 5 9  
1 8 1  
2 1 1  
7 1 8  
0 59 
2 '5 
2 4 3  
i t 6  
1 t!6 
1 8 6  

VI11 048 0 0 3 4  94  
1 7 3  38C. 05 
0 6 5  C.6b 5 8  

2 e 2  3 2 5  56 

0 1 2  1 9 6  76  
3 € 8  1 4 2  €3  
2 4 8  G 2 4  7 7  
0 83  00. 7 c  
6 6 0  CCC 1 6 7  0 4  
2 1 9  2 0 1  29 
2 19 2 0 1  2 4  
219  E O 1  2 9  
2 3 5  1 3 1  0 0  

2 3 2  41 O C l  0 
0 7 8  0 0 5  8 3  
2 6 5  CCC O Z L  1 3  
0 0 7  
3G3 1 3 7  3 6  
2,72 9CC 1 3 1  4 2  
2 2 8  1 3 0  92 
3 7 4  1 7 1  0 9  
3 33 1 7 1  ? E  
2 2 4  CCC 16'; 5 3  
2 3 0  9CC 1 3 1  48 

1 1 C4 0 0 9  11 
X I  u 0 3 5  c 1 2 1  83  

0 6 6  199 l? 
4 1 5  32 
3 2 1  79  

CCC 3 0 7  29 
3 9 7  2 9  

CCC 0 4 3  5 1  
1 7 2  3 5  
0 4 7  7 0  

CCO 2 0 2  1 7  
CCC O Z L  1 7  

3 3 4  171 8e  

1 8 6  3 5 5  7e  

i 9 e  ? e  

199  2 3  
0 9 4  9 2  
13R 8 0  

s c e  0 4 6  89  
c e e  3 5 3  8 9  
PCC 1 3 0  12  
ABB 1 3 7  6 0  

0 4 7  7C 
3EP 1 3 1  2 1  
ECC 0'26 5 2  
CCC 3 9 1  0 0  
e e e  3 5 5  99 
c c c  255 S t  



T a b l e  4 ( C o n t i n u e d )  

SOUQCE YEAR 

G-R 1 9 1 1  
G-R 1 3 1 1  
G-R 1311 
G-R 1 3 1 1  
G-R 1911 
G-R 1 3 1 1  
G-R 1 3 1 1  
G-R 1 3 1 1  
G-R 1 9 1 1  
G-R 1 9 1 2  
G-R 1912  
G-R 1 3 1 2  
G-R 1 9 1 2  
G - 4  1 3 1 3  
G-R 1 3 1 3  
G-R 1913 
G-R 1 9 1 3  
G-R 1914 
G-R 1 3 1 4  
G-P 1 9 1 4  
G-R 1915 
G-R 1 9 1 5  
G-R 1 3 1 5  
G-R 1 3 1 5  
G-R 1 9 1 5  
G-R 1 9 1 6  
G-R 1916 
G - R  1916  
G-R 1316 
G-R 1 9 1 6  
G-R 1’316 
G-R 1 7 1 7  
G-R 1 9 1 7  
G-R 1717 
G-R 1917 
G-R 1 3 1 7  
G-R 1319 
G-R 1 9 1 8  
G-R 1 3 1 8  
G-R 1 3 1 8  
G-R 1 9 1 8  
G-R 1 9 1 8  
G-4 1913  
G-R 1319 
G-R 1318 
G-R 1 9 1 8  
G-4 1318 
G-R 1919 
G-R 1 3 1 9  
G-R 1 9 1 9  
G-R 1919 

t i0 DA H4 HN SEC 

0 1  0 3  2 3  2 5  u 5 . 0  
0 2  1 8  1 8  4 1  03.9 
0 5  0 4  23 36 54.0 
Ob 0 7  11 0 2  4 2 . 0  
Ob 1 5  1 4  26 00.0 
0 7  54 1 3  33  26.0 
0 7  12 04 07 3 6 . 0  
0 8  lb 22 41 18.0  
1 2  16 19 14 18.0 
0 5  2 3  0 2  24 0 6 . 0  
0 8  59 01 2 9  J O . 3  
11 0 7  07 4 0  2 4 . 0  
1 2  0 7  2 2  46  50.0 
0 3  14 0 3  45 00.0 
0 8  Ob 2 2  14 24.0 
10 1 4  0 8  0 8  +8.0 
11 1 0  2 1  1 2  30.0 
03  3 0  0 0  4 1  18.0 
0 5  26 1 4  22 42.9  
11 24 11 5 3  30.0 
05 0 1  05 00 00.0 
Ob Ob 2 1  2’3 37.5 
0 7  31 01 3 1  24.9 
0 9  07 0 1  20 4 8 . 0  
1 0  0 3  06 5 2  4 8 . 0  
0 1  0 1  1 3  20 36.0 
0 1  1 3  08  20 4 8 . 0  
02 27 20 20 4 8 . 0  
0 4  1 8  0 4  0 1  4 8 . 0  
Ob 2 1  2 1  32 30.0 
0 3  2 5  0 9  44 4 2 . 0  

0 5  0 1  1 8  26 30.0 
06 26 05 49 4 2 . 0  
0 7  3 1  0 3  2 3  10 .0  
0 8  3 0  0 4  07  15.3 
0 1  30 2 1  1 8  33.0 
02 0 7  05 20 30.0 
0 5  20  1 7  5 5  1 0 . 0  
0 7  0 3  Ob 5 2  05.0 
0 7  0 3  1 0  22  07.0 
0 8  1 5  12 18 12.0 
0 9  0 7  1 7  1 6  13.0 
1 0  11 16 14 30.0 
11 0 8  04 36  00.J 
11 1 8  18 4 1  55.0  
12 04 11 47 48.0 
0 1  0 1  0 2  5 9  57.0 
0 4  3 0  0 7  1 7  05.0 
0 5  0 3  0 0  5 2  00.0 
05  06 19 4 1  12.0 

0 1  30  02 4 5  Jb.0 

L AT 

43.500N 
4 0 .  OOON 
51.000N 
17. 500N 
29. OGON 
36.10014 
99.000N 
07. OOON 
17. OCON 
21.000N 
40.5GON 
57.5 OON 
29 .3GOS 
04.500N 
17.OGOS 
19.5cos 
18.0 00s  
17. OOON 
c2. 0 00s 
22. C CON 
47.COCN 
18.500s  
54.1)OGN 
14.0 OON 
40.500N 

03.0 00s 
1 2 . 3 C O N  
53.250N 
28.500s 
21 .000s  
56.500N 
29.0 00s 
15.500s  
42.5OON 
07 .500s  
45.500N 
06.>OON 

0 3 . 5 C O S  
24.500N 
05.5GON 
45.500N 
18.500N 
44.50GN 
C 7 . 0 @ 0 S  
2 6 . O O O S  
1 9 . 5 0 0 s  
1 3 . 3 0 0 5  
L 0 . 5 0 0 N  
05.300s  

n4 .onos  

28 .5nos  

LONG 

077.50 OE 

157.00 DE 
073.000E 

102.50 O H  
129.00 OE 
01 ‘0 .500E 
1 2 6 . 0 0  O E  
137.00 OE 
100.50 O W  
097.00 OE 
027 .oo O E  
155.00 OH 
062.50 OH 
126.500E 
074.000H 
169.00 OE 
169.00 OE 
092.00 O H  
137.00 O E  
1 4 3 . 0 0 0 E  
1 5 5  .OO O E  
0 6 8 . 5 0 0 H  
1 6 2 . 0 0  O E  
089.000W 
117.50 OH 
154.00 O E  
1 3 5  50 OE 
090.00 ow 
170.000H 
063.00 O W  
0 6 8 . 0 0 0 H  
163.00 OE 
177.000W 

131.00 O E  
128.OOOE 
135.OOOE 

173.00 O W  

126.50 OE 
071.50 OH 
142.50 OE 
0 9 1 . 0 0 0 E  
123.000E 
1 5 1  e50 OE 
057.50 O W  
1 5 1  - 5 0  O E  
1 2 9 . 0 0 0 E  
07 1.00 OH 
176.50 OH 
172.50 OH 
1 4 5  50 OE 
154.00 OE 

DEPTH --------- NAGNI TUDES--- - - - - - -  
( K M )  B O D Y  SURF. O T H E R  LOCAL 

025A 

2 4 0  
025A 
1bO 
19 0 

0 2 5 6  
050 
O25A 

090 
62 0 
025A 
025A 
2 3 0  
0 8 0  
1 5 0  

110 
0250, 
160  

080 

O25A 
025A 

1 7  0 
600 
180 
025A 

025A 
4 6 0  
1 0 0  
3 3 0  
1 2 0  
08  0 

OZSA 
02511 

025A 
1 9 0  

1 8 0  
025A 

0 2 5 6  

8. 7OPAS 
7.75PAS 
7.60FAS 

8.7OPAS 
7.6OPAS 
7.75PAS 
8.lOPAS 
7.5OPAS 
7.9OPAS 

7. 9OPAS 

7.75PAS 
7.50PAS 
7.5OPAS 
8.3OPAS 
7.9OPAS 

7. 5OPAS 

7.9OPAS 

8.lOPAS 
7.bOPAS 
7.75PAS 
7.93PAS 
7. ?SPAS 
7.9OPAS 
8. lOPAS 
7.5OPAS 
7.50FAS 
7.50FAS 
7.50FAS 
8.lOPAS 
8ebOPAS 
8.7OPAS 
7.5OFAS 
7.75PAS 

7.5OPAS 
7.90PAS 
7.5OPAS 

8.3OPAS 
8. 3OPAS 
7.5OPAS 
7.90P AS 

7.75PAS 
8.3OPAS 
8.4iJFAS 
7.6JPAS 
8. IBPAS 

8.lOPAS 

7.5OPAS 

8.7OFAS 

7.7OPAS 

7ebOPAS 

8.lOFAS 

% 
I N 1  I N 1  PHENOM RN C E  O / S  MAE O G  D I S T  
MAP M A X  O T S V k O  I K Y I  

3 3 0  1 7 3  37 
7 1 6  1 7 3  0 3  
2 1 8  BBB 2 0 1  1 7  
0 56 047 7 2  
2 3 8  B @ B  056 99 
7 1 8  B e e  1 3 7  bC 
2 5 9  0 2 a  96 
2 09 023 77 
0 5 9  Oh7 7 0  
2 96 C99 1 7  
3 66 1 7 8  07 

V 0 1 2  F 1 9 c  75  
1 3 2  C C C  3 7 8  92 

T 263 C 0 2 4  46  
1 1 4  3 4 3  7 4  
1 8 6  C C C  3 5 5  9 9  
1 8 t  C C C  3 5 5  89 
0 6 1  B G C  0 4 E  7 2  
201 3 2 2  27  

2 22  1 6 5  7 5  
1 2 4  B B B  3 4 2  @ e  
218 200 42 
0 7 0  Bee 0 4 5  4 9  

x u  0 3 7  D 1 5 6  07 
193 3 2 0  4 4  
1 0 6  322 3 5  

0 4 6  2 0  0 7 6  
0 09  198 3 0  
1 3 2  BCC 3 7 8  8 3  
1 2 4  C C C  3 7 8  1 8  
2 1 8  2 0 0  6 3  

T 1 7 8  3 8 9  9 7  
T 1 7 3  3 5 3  e 3  

6 F 7  BCC 1 6 7  2 1  
2 8 0  BCC 3 2 3  7 8  
6E1 BCC 1 6 7  5 5  
259 B C C  0 2 4  5 6  
1 3 5  9CC 3 7 9  9 1  
2G0 3 2 1  3 2  
3 1 5  C99 4 1  

T 2 5 9  C 0 2 4  53  
T 2 2 1  0 1 6 5  5 1  

I X  T 089 c 043 e 7  
2 2 2  1 6 5  4 1  
280 B C C  3 2 3  79 
1 2 1  3 7 9  6 1  
1 8 1  8 C C  3 5 3  96 

1 1 7 4  3 5 3  9 2  
2 2 9  1 6 6  05 
1 9 3  3 2 0  5 4  

2 1 3  e e e  0 9 4  2 3  



Table 4 ( C o n t i n u e d )  

SOURCE Y E A R  HO 3 A  H< HN SEC 

G-4 1 3 2 0  0 2  02  11 22 18.0 
G-R 1920 Ob 05 0 4  2 1  28.0 
G-R 1 9 2 0  09 20  1 4  3 9  00.0 
G-R 1920 1 2  16 1 2  05  4 8 . 0  
G-4 1 3 2 1  0 2  0 4  0 8  22  4 4 . 0  
G-R 1 9 2 1  0 9  11 0 4  0 1  38.0 
G - R  1921 11 11 1 3  36  08.0 
G-R 1 7 2 1  11 15 2 0  36 34.0 
G-R 1721 12 1 3  1 5  29 35.0 
G-R 1 9 2 2  0 1  17  0 3  50 33.0 
G-R 1 9 2 2  09  0 1  19 16 06.0 
G-R 1722 11 11 0 4  32 3 6 . 0  
G-R 1 3 ? 2  1 2  06  13 55  36.0 
G-R 1 3 2 3  02 0 3  1 6  0 1  -1.0 
G-R 1 7 2 3  09 0 1  0 2  58  36.0 
G-R 1723 0 9  0 2  0 2  4 6  4 0 . 9  
G-R 1 9 2 3  1 0  07 0 3  23 34.0 
G-R 1 9 2 4  0 4  1 4  16  20 23.0 
G-R 1324  0 6  2b 01 37 34.0 
G-R 1 5 2 4  07  2k 0 4  55  17.0 

G-R 1 3 2 5  1 0  1 3  1 7  40 34.3 
G - R  1925 0 4  1 2  03 3 2  28.0 
G-R 1926 Ob 26 19 4 6  3 4 . 9  
G-R 1326  0 6  2 3  la 2 7  0 6 . 3  
G-R 1 3 2 6  1 0  0 3  19 3’1 01.0 
G-R 1326 1 0  2 6  03  4k  b 1 . 0  
6 - 4  1 3 2 7  0 3  07 09 27 36.3 
G-R 1 3 2 7  0 5  2 2  2 2  3 2  42.0 
G-R 1 3 2 3  0 3  39 18 0 5  27.3 
G-R 1 7 2 8  0 3  16 05  0 1  92 .0  
G-R 1923 03  2 2  04 17  0 0 . 3  
G-R 1323 Ob 1 7  0 3  1 3  2 7 . 3  
G-Q 1 3 2 6  1 0  0 3  0 3  01 Q 8 . 3  
G-D 1 3 2 8  1 2  0 1  C 4  Ob 10.J 
G - R  1 3 2 9  0 1  1 3  0 0  03  1 2 . 0  
G-R 1 4 7 9  0 3  07  0 1  34  39.0 
G-R 1329 O b  16  22  47 32.5 
G-D 1119 O b  27  1 2  47 35.3 
G-R i 3 ? 9  1 0  1 9  1 0  12 52.0 

G - R  1731 0 1  1 5  0 1  5i l  41.0 
G-4 1 3 3 1  0 1  27  2 0  03 13.0 
G-G 1 3 3 1  0 2  0 2  2 2  4 0  4Z.G 
G-4  1 3 3 1  0 3  09 0 3  -8 5 0 . 4  
G-R 1 7 3 1  0 8  1 0  2 1  1 5  40.0 
G - Q  1 7 3 1  1 0  I 3  13 1 3  13.G 
G-R 1 9 3 1  1 0  1 0  Oil 19 53.0 
G-R 1 3 3 1  1 1  0 2  1 0  02 5 3 . 0  
G-R 1 3 3 2  05 1 4  13 11 0 O . C  
G-R 1 3 3 2  0 5  2 6  16 05 4 0 . 0  

G-R 1 7 2 5  0 3  2 2  o a  4 1  55.3 

G-? 1 3 2 ~  1 2  i 7  i o  5a  30.0 

L 4 1  LONG DEPTH 
( K H )  

G4. COOS 152.500E 

70.0005 168.000E 0254, 
26.CCON 1 0 5 . 0 0 0 E  025A 
1 5 . 0 0 0 N  0 9 1 . 0 0 0 W  1 2 0  
1 1 . 0 0 0 s  1 1 1 . 0 0 0 E  
08.000N 127.000E 
36.500N 070.500E 2 1 5  
02.5005 071.000W 6 5 0  
0 2 . 5 0 0 5  071.000W 650 
24.50ON 122.000E 
28 .5COS 070.000W 0 2 5 6  
3b.5CCN 070.500E 2 3 0  
5k. OOON 161.00 OE 025A 
35.250N 139.50 OE 025A 
35. OOON 139.500E 
’31.7505 128.750E 

’ , O . O O O S  157.500E 025A 
49.500s 159.000E 050 

1l.OGON 0 4 2 . 0 0 0 W  
1O.OCOS 1 6 1 . 0 0 0 E  
36.5@0N 027.50 OE 1 0 0  

49 .CCOS l b l . 0 0 0 E  0 5 0  
0 3 . 2 c O S  138.500E O Z j G  
35.75014 134.750E 025A 
36.1CON 102.OOOE 025A 
C2.SCOS 088.5OOE 025A 
2 Z . S C t S  170.500E 
1 6 . r l C O N  036.OOOW 
16.ZFON 0 3 3 . 0 0 G H  025A 
16.3CON 037.000W 
3 5 . 3 C O S  072.000W 025A 
b9 . ;5ON 154.73GE 1 4 0  
?l.’lCGN 1 7 0 . 0 0 0 H  0 5 0  
4 1 . 7 5 0 s  172.2505 
!4. l C G S  029.50 O W  025A 
23.050s 069.OOOU 1 0 0  
52.5CON 171.500E 025A 
16.000N 03b.750U 025A 
25.  bCON 096.30 OE 
3 9 . S C G S  177.000E 025A 
I O .  5 t O N  142.50 O E  
47.0CCN 0 9 0 . 0 0 0 E  025A 
1J.COOS l O 1 . 7 5 0 i  525A 
1O.CCOS 1 6 1 . 0 0 0 E  
7Z.Or)GN 131.50OE 
CO.SC0N 126.000E 025A 
25.5CGS 179.250E 6 0 0  

23;50CN 1 2 2 . 0 0 0 E  025A 

C ~ . S ~ O N  i z 6 . 5 0 0 ~  

i 9 . ~ n o s  1 6 8 . 5 0 0 ~  0 5 0  

~ 7 .  o r o N  i 2 7 . 0 0 0 ~  1 3 0  

PI AG N I  TU3 E S - -- --- --- 
3001 SURF. O T H E R  LCCAL 

--------- 

7.70FAS 
8.3OPAS 
8.3OPAS 
8.6 OPAS 
7.5OPAS 

7.5OPAS 
8.lOPAS 
7.90PAS ’ 

7.6OPAS 
7.60PAS 
6.4 OPAS 

7.5OPAS 

7.5OFAS 
8.40PAS 
8.3OPAS 
7. 7OPAS 
7.5OPAS 
8.30FAS 
8.3OPAS 
7.5OPAS 

1. SOPAS 
7.50PAS 
8.30PAS 
7.50PAS 
7.9OPAS 
7.9OPAS 

8.33PAS 
8.13PPS 
7.53FAS 
7.5OPAS 
7.9ilFAS 
7.63FAS 
8.3OPAS 
7.7JPAS 
8 .  bJCFR 
7.6OPAS 
8.31PAS 
7.5OPAS 
7. b3PAS 
7.90FAS 
7.6OPAS 
7.93PAS 
7.70FdS 
7.31PAS 
8.1OFAS 
7.70PPS 
7.50FAS 
8 . 3 O P A S  
7.93PAS 

7.6OPAS 

7 . 9 ~ ~ ~ s  

MAP M A X  DTSVNO 

192 
2 4 3  
1 e d  
3 2 3  
OE2 
2 8 2  
2 4 3  
7 1 8  
111 
111 

1 2 5 3  
1 1 3 6  0 

7 1  8 
T 2 1 8  c 
T 2 30 

2 3 0  
2 6 7  
2 5 9  
i t 7  
1 6 5  
1 8 6  
4 03  
1?3 
3 6 9  
2 3 8  
1 € 5  
2 0 1  
2 32  
3 2 5  
4 2 5  

0 t o  
T 0 5 8  

0 6 0  
1 2 5  
2 2 1  

1 € Z  
1 5 3  
1 2 3  C 
OC5 
O F 0  
2 06 
i t 0  
2 2 8  
3 3 2  

1 1 9 3  
1 4 3  
2 35 
2 € 6  
1 7 1  

i e s  

T OC9 F 

I K M I  

320 42  
c 9 5  3 2  

1 3 4  6 5  
B E e  C 4 F  5 1  

7 6 0  11 
C 7 4  97  

A C E  1 3 7  C G  

CCF , 7 0 7  2 1  
C 3 t  4 2  
3 7 9  8 G  

ACP 1 3 7  E O  
i o r l . 4 1  
1 3 1  5 9  
1 3 1  59 
?27 l e  
c 2 4  Eh 
E O 0  F 7  
4 t k  5 5  
3 5 5  n 8  
c - 1  :7  
: 5 :  c 1  

0C.e 1 4 2  6 7  
8 C P  G9h 77  

L 6 3  9 1  
3 2 2  38 
1 3 1  5 4  
1 J k  6 2  
‘ 2 7  7 8  
‘93 z c  
c 4 r  €6 
C4F, E8 
c 4 r j  e 7  
41;  c 2  

A I L  16’ 9 4  
1 2 5  10 
462 1z 
4 8 2  L 9  

1 9 4  7 1  
C i 6  6 6  

426. 07 
1 6 6  0 2  
1 7 1  7G 
75;  0 1  
: 3 :  0 1  
13 !  2 1  
029 O €  

e c e  390 E 9  

3 9 1  o e  

B e e  307 21 

!?PF ?7F: 

a 7 4  E E  



Table 4 ( C o n t i n u e d )  

N 
m 

S O U Y C E  

G - R  
G - R  
G- R 
G - R  
G - R  
G-R 
G-  R 
G-R 
G - R  
G- R 
G-R 
G- R 
G-R 
G-R 
G- R 
G- R 
G-R 
G - R  
G- R 
G-R 
G-R 
G - R  
G-R 
G - R  
G-R 
G-F!  
G - H  
G- 4 
G-P 
6- 4 
G-R 
G- R 
G-R 
G-ic 
G- Q 
G- R 
G- R 
G-R 
G - R  
6 - R  
G-R 
G-P 
G- s 
6 - R  
G-R 
G- P 
G-R 
G- R 
G- 4 
G-a 
G- R 

Y - I P ?  

1 3 3 2  
1 1 3 2  
1 9 3 2  
1'333 
1 3 3 3  
1 3 3 3  
1 9 3 4  
1 9 3 4  
1 9 3 4  
1 3 3 4  
1 3 3 4  
1 9 3 5  
13  1 
1 3 3 5  
1 3 3 5  
1 9 3 5  
1936 
19 37 
1'337 
13 37 
1937  
1.739 
1 3 3 9  
1 3 3 3  
1938 
173R 
193.3 
19 36 
1 9 3 8  
19 39 
1 9 3 9  
1 1 3 3  
1'133 
1 9 3 9  
1340 
1 9 4 0  
1 9 4 1  
1 9 4 1  
1941 
1941 
1941 
1 3 4 1  
1962 
1'342 
1 9 4 2  
1 3 4 2  
1 9 4 2  
1 9 4 2  
1343  
1 3 4 3  
1 9 4 3  

M O  94 HR t i t 4  SEC 

Ob 0 3  10 36 50.0  
0 5  1 3  10 12  1 0 . 0  
1 2  2 5  02 0 4  24.3 
0 2  2 3  OtJ 09 12.J 
0 3  0 2  1 7  30 54.0 
Ob 24  2 1  56  4 6 . 0  
0 1  1 5  O S  43 1 8 . 0  
0 2  14 0 3  59 3 v . O  
03  05  11 4 6  15.0 
0 7  1 3  0 1  36 2 4 . 0  
0 7  1 3  19 4 0  15.3 
05 30  2 1  32 46.0 
0 9  11 1 C  01 J2.9 
0 9  20  0 1  40 33.0 
1 2  15 0 7  0 7  48.0 
1 2  2 9  0 2  3 5  22.3 
0 4  0 1  02  09 15.0 
0 1  0 7  1 3  20 35.5 
0 4  16  0 3  0 1  37.0 
O t J  2 0  11 5 3  16.9 
1 2  2 3  1 3  1 7  56.0 
0 2  0 1  19 0 4  18.0 
0 5  12 1 5  31 5 7 . @  
05  i? 1 7  0 9  21.a 
Ob 10 0 9  5 3  39.8  
11 J5  0 5  4 3  21.0 
11 05  1 0  5 0  15.0 
11 Ob 0 8  53  53.0 
11 1 0  28 1 8  43.J 
0 1  2 5  03 32 14.5 
0 1  33 0 2  19 Z l . 0  
0 4  3 8  0 2  5 5  30.0 
12 2 1  2 1  00  40.u 
1 2  2 6  2.3 57  21.0 
05 24  16 33 57.0 
0 7  1 4  0 5  52  53.0 
0 8  0 1  1 5  0 8  21.0 
0 4  1 5  1 9  09 5b.9 
O b  2 6  11 52 0 3 . 0  
11 19 16 46 22.g 
11 2 3  1 6  03 55 .0  
1 2  05 20 46 58.3 
0 4  i)3 15 CrU 2-.0 
0 5  1 4  0 2  1 3  18.9 
5 5  23  0 1  0 1  4d.O 
0 8  06  2 3  36  59.0 
0 8  2 L  2 2  50 27.0 
11 13 11 4 1  27.0 
0 2  2 2  07 2 0  45.0 
04 Ob 1 6  07 15.0 
0 5  25 2 3  07  36.0 

L C T  LCNG DEPTH - 
I K f l )  

1 9 . 5 0 0 N  104.250cI  
19.500N 1 0 3 . 5 0 0 H  025A 

2O.OrJOS 071.000H 0 4 0  

G5.500S 124.750E 
'6 .500N O d 6 . 5 0 0 E  025A 
1 7 . 5 0 0 N  1 1 9 . 0 0 0 E  025A 
40.500s 1 7 5 . 5 0 0 E  

1 1 . 7 5 0 s  166.5006 025A 
29.50GN Oo6.750E 
43.000N 146.500E 060'  
123.500s 141.750E 
0 9 . 7 5 0 s  161.000E 
00.0005 098.25OE 025A 
04.500N 12b.50OE 
35.5GON 0 9 8 . 0 0 0 E  
21.5005 177.000H 4 0 0  
14.5CON 121.500E 

05.2505 130.500E 025A 
0b .OCCS 1u7.750E 
C 1 . O C O S  120.000E 025A 
25.500N 1 2 5 . 0 0 0 E  
36.750N l - r l . 7 5 0 E  060  
3 1 . 2 5 0 N  141.750E 0 6 0  
37.2SGN 142.250E 060 
55.5OON 158 .OOOH 025A 
3 6 . Z S O S  0 7 2 . 2 5 0 W  
06.5005 155.500E 025A 
10.5OCS 158 .500E  025A 
G0.300N 123.000E 1 5 0  
39.5PCN 038.500E 025A 
1 0 . S O O S  077.0ROW 

L4.5  OGN 139.GO O E  
1 8 . 3 0 0 N  103.000H 
12.500N 092.5005 
72 .  DOON 132.000E 025P 
3 7 . 5 0 0 N  018.500H O25A 
08.5  D O N  083.000H 
13.2CCN 121.000E 025A 
0 0 . 7 5 G S  091.500H 0 2 5 1  
OI).OOON 1 2 4 . 0 0 0 E  1 2 0  
14.000N 0 9 1 . 0 0 0 H  
15.000S 076.000H 
49.500s 032.000E 025A 
1 7 . 7 5 0 N  101 .5OOH 
3 0 . 7 5 0 5  0 7 2 . 0 0 0 H  
07.5flON 128.OOOE 

39.25ON 096.50 OE 

39.2501.1 1 4 4 . 5 0 0 E  025 

o a . o o o + J  0 3 2 . 5 0 0 ~  

1 6 . 7 5 0 ~  0 9 8 . 5 0 0 n  

5 1 . 7 5 0 ~  1 7 7 . 5 0 0 ~  3 a o  

MAGNI TUDES- - - - - - - - -  .--- ----- 
~ O U Y  SURF. O T H E R  L c c n L  

8.1OPAS 
7.9OPAS 

7.bOPAS 
8.93PAS 

7.6OPAS 

7.5OPAS 
8.4OPAS 
7.9OPAS 

7.7OPAS 
8 . l J P A S  
7.50PAS 
7.bOPAS 
7.9JPAS 
7.6JPAS 

7.7OPAS 
7.BOPAS 
8 . lJPAS 
7.5JFPS 

8.6OPAS 
7.50FAS 
7.90PAS 
7.7OPAS 
7.7OPAS 
7.70FAS 
7.bOPAS 
8 . 7 0 C F R  
8.3OPAS 
7.80PAS 
8.1OPAS 
8.6OPAS 
7.93PAS 
8. COPAS 
7.75PAS 
7.70PAS 

8.7OPAS 
7.9OPAS 

7.5OPAS 
7. BOPAS 
8.30PPS 
7.5OPAS 
8.3OPAS 
8.60PAS 
3.30PAS 
7.50PAS 
8.30PAS 
7. 9OPAS 

7.5OPAS 

8.lOPAS 

7.5OPAS 

7. 7OPAS 

8 . 4 0 ~ 0 s  

T 0 5 5  
T 5 2 4  

322 
1 2 1  

2 74 
3 c 9  

T 2 4 8  
1 5 9  F 

i 8 4  
7 1 0  
2 2 1  
2 G Z  
1 9 3  
2 7 4  
2 63  
3 2 5  
1 8 1  
2 4 9  
0 5 8  
2 80 
2 C7 

2 L b  
2 2 8  
2 2 8  
2 29  

1 3 5  
193 
1 0 3  
2 65 
3 66 
1 1 5  
006 
2 2 3  
0 56 
7 0 3  
2 3 0  
4 0 2  
0 7 8  C 
2 50 
1 0 4  
2 6 5  
0 7 0  
i 1 4  
431 
0 5 8  

T 1 3 4  
2 6 0  

T 2 2 9  C 

V I  I o e o  o 

r 2 6 8  C 

V I  1 0 1 2  F 

I V  

0 4 7  94 
0 4 7  93 
1 3 5  96 
3 7 9  0 1  
1 3 0  94 
3 2 5  54 
100 6 6  
0 6 1  79 
4 6 2  0 5  
G O S  8 2  
3 5 5  16 
1 0 2  96 
1 6 6  36 
3 2 1  3 1  
31$ 91 
3 2 6  0 8  
0 2 4  4 6  
135 5 5  

9CA 3 8 9  1 7  
C63 4 1  
3 2 2  O b  6 6,8 5 0  

3 2 1  6 7  
,723 1 0  
0 9 6  5 5  

130 1 3 0  6 1  7 1  
1 3 0  72 
1 9 6  58  
4 1 5  E 2  
3 2 0  6 5  
3 5 6  O R  

AEC 0 2 4  03 
3 4 3  141 9 8  07  

A A A  1 9 9  1 7  
1 6 7  49 
047 R 3  
0 6 3  2 2  
1 3 1  1 1 0  22  7 8  

0 0 9  83 
0 6 0  31 
' 0 8  01 

ABB 0 2 4  0 4  
046 L l  
3 4 3  56  
476 92 
G47 7 1  
'15 02  
0 2 4  7 8  



T a b l e  4 ( C o n t i n u e d )  

SOURCE YEAR . M O  3A H R  MN SEC L 81 LONG D E P l H  
( K H )  

G-R 1 9 4 3  Ob 0 9  0 3  Ob 22.0 0 1 . 0 C O S  1Ol.OOOE 0 5 0  
G-R 1 9 4 3  0 7  2 3  14  53 09.0 0 9 . 5 0 0 5  110.00OE 0 9 0  
G-R 1 9 4 3  0 7  2 9  0 3  0 2  16.0 19 .250N 067.500W 0 2 5 A  
G-R 1 3 4 3  0 9  Ob 0 3  4 1  30.0 5 3 . 0 0 0 s  159.000E 0 2 5 A  

G-R 1’343 0 9  1 4  0 7  1 8  08.0 30 .000S 177.00011 060 
G-R 1 9 4 3  11 Ob 08 3 1  37.0 0b.OOOS 134.500E 
G-9  1 9 4 3  11 2 6  22 20 36.0 Ll.00014 0 3 4 . 0 0 0 E  
G-R 1 3 4 4  0 3  2 2  0 0  4 3  18.0 OP..SOOS 123.500E 2 2 0  
G-R 1 9 L 4  0 5  25 12 5 8  05.0 02.500s 152.750E 
G-R 1 9 4 4  10 05 17 Z d  27.0 22 .SOOS 172.000E 120 

G-R 1344 1 2  07 0 4  3 5  42.0 33 .750N 1 3 6 . 0 0 0 E  0 2 5 A  
G-R 1 9 4 5  11 2 7  2 1  5 6  50 .0  24;500N 0 6 3 . 0 0 0 E  02511 
G-R 1 9 4 5  1 2  28 17 k 8  45.0 0 6 . O O O S  1 5 0 . 0 0 0 E  
G-R 1 3 4 6  0 8  0 2  19 18 4 8 . 0  2b.5OOS 070.5OOW 050 
6 - R  1346  0 9  04 1 7  5 1  05.0 19 .250N 069.000W 
G-R 1346 08 08 1 3  2 8  28.0 19 .500N 069.50011 O25A 
G-R 1 3 4 6  0 9  12  1 5  1 7  15.0 23.COON 096.000E 
G-R 1 3 L 6  0 9  1 2  1 5  20 20.0  23.5CON 096.0OOE 
G-R 1346 0 9  2 3  0 3  0 1  55.0 04.500S 1 5 3 . 5 0 0 E  
G-R 1 3 4 6  11 02 1 8  2 8  25.0 41 .500N 072.500E 
G-R 1 9 4 6  11 04 2 1  4 7  47.0 39.750N 054.500E 
G-R 19Lb 1 2  2 0  1 9  19 05.0 32 .500N 136.500E 0 2 5 A  
G-R 1 3 4 7  0 3  1 7  0 8  19 32.0  3 3 . 0 0 0 N  099.500E 
G-R 1347 0 5  06 2 0  30 32.5 0 6 . 5 0 0 S  1 4 8 . 5 0 0 6  
G-R 1 3 4 7  0 7  2 9  1 3  4 3  22.0 28.SCGN 0 9 4 . 0 0 0 E  
G-R 19 -9  0 1  2 4  17 b6 40.9 1O.StON 1 2 2 . 0 0 0 E  0 2 5 A  
G-R 1 9 4 8  03  0 1  0 1  12  28.0 P3.0COS 1 2 7 . 5 0 0 E  0 5 0  
G-R 1 3 4 8  0 5  1 4  2 2  3 1  43.0 E4.500N 1 6 1 . 0 0 0 H  0 2 5 1  
G-Q 1 9 4 8  09 0 9  1 5  09 1 1 . 0  21.OOOS 1 7 4 . 0 0 0 H  0 2 5 A  
6 - R  1949 0 3  O +  1 0  19 2 5 . 0  36.OCON 070.500E 2 3 0  
G-R 1 9 4 9  0 7  1 0  0 3  5 3  36.0 39.0nON 0 7 0 . 5 0 0 E  

C-R 1 3 4 9  08 E2 04 0 1  11 .0  53.7CON 133.250W 0 2 5 A  
G-R 1 9 4 9  1 2  17 Ob 5 3  30.5 54.CCOS 071.000W 
G-R 1 3 4 9  12 1 7  1 5  07 55.0 5 4 . 0 0 0 5  0 7 1 . O O O W  
G-R 1950 02 2 3  10 20 57.0 4 6 . 0 r O N  1 4 4 . 0 0 0 6  3 4 0  
G - 9  1 9 5 0  08 1 5  14 0 3  30.0 28.5LON 0 9 6 . 5 0 0 6  025A 
G-R 1 9 5 0  1 0  05  l b  0 9  31.0 1l .OCCN 085.000W 
G-R 1959 1 0  O S  0 3  2 3  09.0 0 3 . 7 5 0 s  1 2 8 . 2 5 0 E  
G-R 1 3 5 0  11 0 2  1 5  2 7  56 .0  C6.5OOS 1 2 9 . 5 0 0 E  050 
G-R 1 9 5 0  1 2  0 2  1 9  5 1  4 3 . 0  lY.ZC,OS 1 6 7 . 5 0 0 E  
C-R 1 9 5 0  12  0 9  21 3 8  4 8 . 0  23.5COS 067.500H 1 0 0  
G-R 1 9 5 0  1 2  14 0 1  5 2  49.0 19.ZSOS 175.750W 2 0 0  
G-R 1 9 5 1  11 .18 09 3 5  47.0 30 .500N 091.000E 0 2 5 6  
G-R 1 9 5 1  1 2  03 0 4  14 12.0  34.JCOS 057.OOOE O25A 
G-R 1 3 5 2  0 3  04 0 1  2 2  43.0 42.5CON 1 4 3 . 0 0 0 E  0 2 5 1  
G-R 1 9 5 2  0 3  1 3  1 0  5 7  12.0 09.500N 1 2 7 . 2 5 0 E  0 2 5 A  
PAS 1 9 5 2  0 7  2 1  11 5 2  14.0P 3 5 . 0 0 0 N  119.016W O l b d  
G-R 1 3 5 2  0 9  1 7  l b  0 2  07.0 30.5CON 091.500E 

G-R 1 9 4 3  0 9  14 02 0 1  12.0 22 .OOOS 171.000E 0 5 0  

6-R 1 9 4 4  11 2 4  0 4  49 03.3 19.000S 169.000E 1 7 0  

G-R 1 3 4 9  0 9  0 6  00 3 5  37.0 i 8 . 5 t o s  1 7 4 . 5 0 0 ~  0 7 0  

HAGNI  TUDES--------- 
BODY SURF.  OTHER LOCAL 
.-------- 

7. bOPAS 

7.90PAS 
7.9OPAS 
7.5OPAS 
7.60PAS 
7.6OPAS 

7.5OPAS 

8.lOPAS 

7.bOPAS 

?.SOPAS 
7.50PAS ’ 

7.5OPAS 

8.3OPAS 
7. 8OPAS 

8.3OPAS 

7.9OPAS 
8 . lOPAS 
7.90PPS 
7.5OPAS 
7.75PAS 
7.75PAS 
7. b 3 P A S  
7.5OPAS 
8.40PAS 
?.?OFAS 
7. bOP&S 
7.90PPS 
8.30PPS 
7.  9OPAS 
7 . 5 3 0 0 5  
7. SJFAS 
7.5OFAS 
7.6DPPS 
7.53PAS 
8.lOPAS 
7.75PAS 

’ 7. 75PAS 
7.9OPAS 
8. 7OPPS 
7.70PAS 
7.6OPAS 
8 .10F8S 
8. lOPAS 
8.30PAS 
7.3OPPS 
7.9OPAS 
7.9OPAS 

?.¶OFAS 

7.5OPAS 

8.6OPAS 

7.7 OHLPAS 

I N 1  I N 1  PHENOM RN CE O / S  HAR OG O I S T  
HAP M A X  D T S V N O  I K P I  

2 7 4  3 2 5  11 
2 @ 2  BBE 324  9 0  

V 0 8 9  F c 4 3  9 7  
1 6 7  5 0 0  3 9  
1 8 9  3 9 0  4 2 5  2 1  07  
178 
2 0 4  3 2 2  E 4  

2 8 6  BEE 3 2 3  8 3  
1 9 0  3 2 0  2 2  
l e 9  E B e  3 9 0  2 2  
186 PAA 3 5 5  1 3 1  9 9  3 6  

T 2 3 3  C 
T 3 5 6  C 1 0 2  4 3  

1 9 2  3 2 0  60  
1 7 2  C 379 6 0  

T o e e  c 0 4 3  9 0  
o n e  0 4 3  9 9  
2 9 6  0 9 9  36 
2 96 c99 36 
1 9 0  32C 4 3  
7 1 6  0 1 7 3  1 2  
3LO 1 3 9  04 

1 2 3 6  C 1 3 1  2 4  
3 2 5  1 3 5  39 
1 4 2  3 2 1  6 8  
3 1 3  099 e4 

1 2 5 4  C C60 0 2  
2 7 2  3 2 3  5 7  
0 1 2  . 1 0 7  4 1  

T 1 7 3  3 8 9  14 
7 1 8  0 ADP 1 3 7  6 0  
7 1 5  1 3 7  9 0  
1 7 3  F R6@ 3 5 3  8 4  

T 0 2 2  c 1 9 4  3 3  
1 L 4  C L e i  4 1  
144 F 4 8 7  4 1  

V I  6 6 3  0 E68  1 6 6  €4 
X 3 1 3  C 094 8 6  

T 0 7 5  C 0 4 5  1: 
2 7 2  F 3 2 3  3 8  
2 8 0  F 3 2 3  E 9  
1 e 6  3 5 5  8 7  

V I  1 7 3  C B E E  3 5 3  9 5  
I V  3 0 6  F 1 3 5  0 1  

I X  T 2 2 4  C 
I V  248 C 0 2 4  9 7  

USE X I  0 3 9  C A 1 2 0  5 9  
I X  3 0 6  C 1 3 5  0 1  

3 66 1 7 7  14 

1 2 7  c e E e  3 7 8  3 7  V I 1  

4 2 5  439 1 6 6  47 2 3  



T a b l e  4 (Cont inued)  

w 
0 

SOURCE Y C A R  ti0 O A  HI? HN SEC L A 1  L C N G  DEPTH 
( K M )  

G-R 1352  11 0 4  1 6  5 8  26.0 52.7CON 1 5 9 . 5 0 0 E  0 2 5 A  
CGS 1 9 5 3  04  23 16 24 17.0 04.000S 154.000E 
CGS 1 3 5 3  0 5  O b  1 7  1 6  43.0 ,76.5tOS 073.000W 0 6 0  

ISS 1 3 5 3  11 25 17 4 8  54.0 3.3.900N 14:.500E 0 3 3  
ISS 1 3 5 3  1 2  1 2  1 7  3 1  25.0 0 3 . 4 C O S  0 8 0 . 6 0 0 W  
SYU 1 3 5 6  0 5  2 3  2 0  48 23.2 15 .41CS 178.730W 3 9 6  
ISS 1 3 5 6  0 6  09 23  13 51.0 35.1GON 067.500E 
ISS 1 3 5 6  0 7  03  0 3  11 4 0 . 0  3o.:30N 025.800E 
CGS 1 9 5 6  1 0  11 0 2  24 33.0 46.OCON 1 5 0 . 5 0 0 E  1 1 0  
U S E  1 3 5 7  0 3  09 1 4  2 2  27 .5  5 1 . 3 C O V  1 7 5 . 8 0 0 H  
CGS 1 3 5 7  04 1 4  1 3  1 7  5 7 . 0  15.5COS 173.000W ' 

ISS 1 3 5 7  04 16 04 0 4  03 .0  O 4 . € 8 0 S  107.LbOE 5 4 6  
CGS 1 9 5 7  Ob 2 2  2 3  50  23.0 C1.5rJOS 137.000E 
ISS 1 3 5 7  Ob 2 7  0 0  09 31.0 56 .350 '4  1 1 6 . 5 4 0 E  
ISS 1 3 5 7  0 7  28 0 8  4 0  07.0 1 7 . 0 7 0 N  099.150W 
CGS 1 9 5 7  0 9  24 08 2 1  05.0 05 .500N 1 2 7 . 5 0 0 E  
ISS 1357 0 9  2 8  1 4  ZU 0 0 . 0  2 0 . 4 6 O S  178.510W 5 4 9  
C G S  1 3 5 7  11 2 9  22 19 38.0 2l.OCOS 066.000W Z O O  
BCI 1 9 5 7  12 04 0 3  37  4 4 . 0  45.25ON 0 9 9 . k 0 0 E  
ISS 1 9 5 7  12 17 1 3  5 0  20.1 1 2 . 3 7 0 5  1 6 6 . 7 3 0 E  1 2 0  
ISS 1 3 5 3  0 1  1 9  14 0 7  26.0 01 .370N 079.340W 
ISS 1 9 5 8  0 3  11 0 0  2 b  01.0 24 .620N 1 2 4 . 2 9 0 E  0 7 7  
USE 1 3 5 8  0 7  1 0  0 6  1 5  5 1 . 0  58.600N 137.100W 
CGS 1 9 5 8  0 7  2 6  17 37 09.0 13.SCOS 069.000W 620  
ISS 1358 11 0 6  2 2  5 8  0 3 . 0  4 4 . 3 8 0 N  148.580E 0 3 2  
ISS 1 3 5 9  04 2 6  2 0  4 0  37.0 2 4 . @ 5 0 N  1 2 2 . 7 5 0 E  113 
CGS 1 3 5 9  05 OS 0 7  1 5  -2.0 5 2 . 5 0 0 N  1 5 9 . 5 0 0 E  0 6 0  
S Y K  1 3 5 9  09 1 i  1 4  09 50.0  2 8 . 6 7 0 5  177.71011 0 7 3  
CGS 1 9 6 0  0 1  13  1 5  4 0  34.0 1 6 . 0 0 0 s  0 7 2 . 0 0 0 W  ZOO 
CGS 1 3 6 0  0 5  2 2  1 3  11 17.0  J9.50OS 074.500H 
CGS 1 3 6 1  0 8  31 0 1  5 7  08.0 1 0 . 5 0 0 S  070.70OH 6 2 9  

CGS 1 5 6 1  09 0 8  11 2 6  32.9 5 6 . 3 r O S  027.100W 1 2 5  
CGS 1964 0 3  2 3  03 3 6  14 .0s  b l . O L O N  147.730W 033G 
CGS 1'365 0 1  2 4  0 0  11 12.1 0 2 . 4 O O S  1 2 6 . 0 0 0 E  0 0 6  
CGS 19G5 0 2  3 4  0 5  0 1  21.8 51.30ON 1 7 8 . 6 0 0 E  0 4 0  
CGS 1 9 5 5  0 3  14 1 5  5 3  06.6 36..TOON 0 7 0 . 7 0 0 E  2 1 9  
CGS 1 9 6 6  0 3  1 2  16 31 20.5 2 4 . 2 0 0 N  1 2 2 . 6 0 0 E  0 4 8  
CGS 1966 Ob 1 5  0 0  5 9  4 6 . 3  1O.LOOS 160.800E 0 3 4  
CGS 1 3 6 7  0 1  05 0 0  1 4  41.0 48 .146N 1 0 2 . 8 9 7 E  0 3 5 0  
CGS 1368 0 5  16 0 0  u8 5 5 . +  L 0 . 8 4 0 N  143.222E 0 0 7  
CGS 1 9 6 8  0 8  1 0  02 07 04.3 01.473N 1 2 6 . 2 2 2 E  0 3 3 N  
CGS 1 7 6 8  1 0  0 7  19 20 20.3  Z6.28BN 1 4 0 . 5 9 5 5  5 1 6 0  
CGS 1 9 6 9  0 1  05  13 2 6  39.4 G7.975S 158.909E 0 4 7  
CGS 1 9 5 9  02 2 9  02 4 0  32.5 35.008N 010.573H 0 2 2  
CGS 1 9 6 9  08  11 2 1  27 39.4' 43 .545N 147.353E 028 
CGS 1 3 6 9  11 2 1  0 2  0 5  3 5 , s  GZ.C65N 094.600E OZOG 
CGS 1970 0 1  0 4  1 7  0 0  4 0 . 2  24.139N 1 0 2 . 5 0 3 E  0 3 1 0  
CGS 1 9 7 0  0 4  0 7  0 5  34 35.6 15 .761N 1 2 1 . 7 1 7 E  0 3 7  
CGS 1 3 7 0  0 5  3 1  20 23 27.3 0 9 . 1 7 6 5  078.823W 0 4 3 G  

ISS 1 3 5 3  07 0 2  Ob 5 6  59.0 1 9 . 0 C O S  1 6 9 . 0 0 0 E  223 

CGS 1 9 5 1  0 9  0 1  0 0  09  34.6 59.500s 027.300W 131 

6.60118 

6.6OM3 
6 . 6 O H 8  

b.OOH6 

6 . 3 0 H 3  
b . l O H B  

6 . 0 O M B  

6.4OHB 
7.30HB 
7 .1OHD 
6 . 4 0 H O  
5.90MB 
€.40MB 
6.60ME 

.-HA G N I  TU 0 ES - - - - - - --- 
SURF. OTHER L O C A L  

8.4OPAS 

7.6OP4S 
7.5OPAS 
8 .  ZSFAS 
7.75PAS 
7.50PAS 
7.6OPAS 
7.8OPAS 
7.60FAS 
8.3OPAS 

7.5OPAS 
7.5OPAS 
7.90PAS 
7.9OPAS 

7.50PAS 

7 . s o p n s  

7.5OPAS 

7.6OPAS 

7.8OPAS 
8.3OPAS 
7.8OPAS 

7.5OPAS 
7.9OPAS 

7.8i lFAS 

7.5OPAS 
8.7OPAS 
7.50PAS 

7.75PAS 
7.5OPAS 
8.5OPAS 
7.50PAS 
7 .50PAS 
7.63PAS 

8.3MS 8.5OPAS 
7.63PAS 
7.75PAS 
7.63PAS 
7 .63PAS 
7.5OPAS 

8mOOPAS 

7.50PAS 
7 . 9 M S  
7.6MS 

7.5OPAS 
7.1HS 7.5OPAS 
8. OMS 8 .  OOPAS 
7.8HS 7.80PAS 
7 . 7 M S  7.50PPS 

7.3MS 7.5OPAS 
7.8HS 7.60PAS 

7 . 5 ~ ~  7 . 5 ~ ~ ~ s  

INT I N T  PHENOM GN C E  a i s  V A Q  O G  OIST 
tUHl HAP M A X  CTSVFiO 

T 
T 

T 
VI1 

I X  

VI11 T V 

T 

X 

T 

X I  T 

1 

I11 T 

T 

2 1 9  0 2 0 1  29  
1 9 3  C 1 2 0  44 
1 3 5  C 4 1 5  € 3  
1 8 6  3 5 5  ??  

1 3 0  3 1  2 2 9  C 
1 1 0  c 1 0 3  ? O  
1 6 1  192  3 5 3  5 8  
7 1 8  C 1 3 8  5 7  
32.9 c 1 4 2  6 5  
2 2 1  F 1 6 5  6 0  
O C 7  0 1 9 9  1 5  
1 7 3  F 3 5 3  5 3  
2 7 5  3 2 5  4 7  
1 9 7  0 1 2 7  1 7  
3 2 8  0 2 0 5  66 
0 5 9  C 0 4 6  7 9  
2 4 8  F 0 2 4  5 7  
181 3 8 9  0 8  
1 2 5  0 3 7 8  1 6  
3 3 4  c 1 7 1  5 9  
1 8 4  3 5 5  26 
1 0 5  C 0 0 6  l ?  
2 4 6  C C 9 6  4 4  
0 1 9  C 1 9 4  8 7  
118 3 4 2  29 
2 2 1  0 1 6 6  4 8  
2 4 3  C 0 9 6  4 7  
2 1 9  C 201 2 9  
1 7 7  F 0 9 3  3 8 9  8 7  
1 1 5  C 3 4 3  62  
1 3 4  C 4 1 5  9 4  
1 1 2  F 3 4 3  0 0  ~ ~~ 

1 5 3  4 8 2  97 
1 5 3  4 8 2  € 7  

USE X UTS 0 0 2  C 1 8 1  2 3 1  1 7  
T T 2 7 0  C 0 4 5  3 2 3  26 

VI T 0 0 6  C 0 7 1  1 9 9  1 8  
7 1 5  C 0 5 4  1 3 7  60  
2 4 3  C 169 0 9 6  4 2  
1 9 3  0 0 7 9  3 5 5  0 0  

F 3 3 4  F 204 170  8 2  
T 2 2 9  C 1 1 5  1 6 6  0 3  

2 6 6  0 6 7  0 2 4  16 
212 F 067 0 9 4  6 0  
1 9 3  C 0 9 5  3 2 0  78  

L C S  VI1 T A 4 0 2  C 1 8 8  110 6 0  
VI1 T 2 2 1  0 022  1 6 6  3 7  

7 0 5  2 1 5  0 2 7  2 4  
318 0 0 9 0  0 9 8  4 2  

VI 2 4 9  C 161 0 6 0  5 1  

V 

VI11 1 0 9  c 101 3 0 7  98 



Tab le  4 (Cont inued) 

SOURCE 

CGS 
NOS 
NOS 
ERL 
ERL 
ERL 
ERL 
ERL 
ERL 
ERL 
ERL 
ERL 
EPL 
ERL 
ERL 
ERL 
GS 
G S  
GS 
GS 
G5 

YEAR 

1 9 7 0  
1 3 7 0  
1 9 7 1  
1 3 7 1  
1'371 
1 9 7 1  
1 9 7 1  
1 '371 
1 9 7 1  
1 9 7 2  
1 9 7 2  
13 72 
1 3 7 3  
1 9 7 3  
1 9 7 3  
1 3 7 3  
1 3 7 3  
1 9 7 3  
1 3 7 3  
1 9 7 4  
1 7 7 4  

MO DA Hi? MN SEC 

08  11 10 22 20.0 
12 10 O r  3 4  38.8 
0 1  1 0  0 7  1 7  03.7 
0 7  09 0 3  0 3  1 8 . 7  
0 7  1 4  Ob 11 29.1  
0 7  26 0 1  2 3  21.3 
0 7  27  0 2  02 49.6 

1 2  1 5  0 8  2 9  55.3 
0 1  25 02 Ob 23.3 
Ob 11 16 4 1  00.3  
0 7  30 21 45 14.1 

02 Ob 1 0  3 7  1 0 . 1  
0 3  1 7  0 8  30  51.8 
Ob 1 7  0 3  55 02.9 
1 0  Ob 1 5  0 7  37.3 

1 2  2 8  13 41 45.8  
1 0  0 3  IC 21 ZY.1 
1 0  03 0 9  50  58.1 

11 24 19 3 5  2 9 . 1  

0 1  30 21 0 1  1 2 . 5  

1 0  27 Ob 5 9  57.4 

L P T  LONG DEPTH 
(KM) 

1 4 . 1 2 3 5  l b b . 6 5 0 E  
03.9 8 9 s  080.72  4w 

3 2 . 5 3 ~ s  0 7 i . i s ( r w  

0 2 . 7 4 8 s  0 7 7 . 4 2 9 ~  

0 3 . 1 3 2 5  1 3 9 . 6 9 7 E  

05. 474s 153.88 SE 
0 4 . 9 4 0 s  1 5 3 . 1 7 3 E  

52.697N 159.187E 
55.99bN 1 6 3 . 2 5 9 E  
22.L55N 1 2 2 . 2 b l E  
03 .940N 1 2 4 . 3 1 8 E  
56.@PON 135.685W 
1 8 . 4 8 l N  102.99bW 
31.398N 1 0 0 . 5 8 1 E  
1 3 . 3 7 2 N  1 2 2 . 7 8 7 E  
43.233N 1 4 5 . 7 8 5 E  
6 0 . 8 2 3 s  021.549W 
70.779N 054.177E 
14.4645 1bb.bOlE  
1 2 . 2 6 5 5  077.795W 
1 7 . 3 ~ 0 ~  062.ooow 

0 3 3 N  
025G 
0 3 3 N  
0 5 8  
0 4 7  
0 4 8  
1 3 5 0  
1 0 6  
0 3 3 N  
0 3 3 N  
3 2 5 G  
025G 
0 4 3  
0 3 3 N  
O33N 
0480  
0 3 3 N  
OOOG 
0 2 6 0  
0 1 3  
0 4 7  

------- 
BODY 

6.2OME 
b.30MB 
7.30MO 
b.bOMB 

b.30MB 
b.30M3 
6.3OME 
b.1OMB 
6.30MB 
5 . 8 0 M E  
b.50ME 
b.2OM9 

5.bOME 
b.5OME 
b.2OM9 
6.9OMJ 
b.40MB 
b.bOME 
b.bOMB 

S.lOME 

--MAGNITUDES---- 
SURF. O T H E R  

7.0MS 7.50eRK 

8 . lMS 7.90BRK 
7.50PAS 

7. bMS 7.1OeRU 

7.9MS 7.8OeRK 
7.9MS 

7.5OPAS 
7.509RK 

7. 8MS 7.30PPS 
7.5HS 7.109RK 

7.5OPAS 
7.6145 7.50PRU 
7.5HS. 7.30PAS 
7.4MS 7.70PAS 
7. oms 7.5JUPP 
7.7MS 7.70PAS 
7. OMS 7.50PAS 
5.5MS 7.bOPAS 
7.5MS 7.80eRK 
7.bMS 7.5OPAS 
7.5MS 7.1'JFPS 

.----- 
LOCAL 

I N T  I N 1  PHENOM RN CE P/S 
MAP M A X  D T S V N O  

1 8 6  F 0 5 5  I V  
1 1 0  C 1 3 0  

I X  2 0 1  0 1 1 3  
T 1 3 5  C 1 2 3  
T 1 9 0  C 1 1 5  

V I  T 1 9 0  0 121 
1 1 0  C 1 5 3  
219 F i l l  

T 219 2 0 0  
2 4 3  C 1 7 0  
Z t Z  F O @ t  

T S  0 1 9  9 1 0 3  
0 5 7  C 1 9 0  T 
3 0 7  C 0 7 8  
2 4 9  C 044 

V I 1 1  T 224 c Z t l  
1 5 6  049  

E 6 4 8  221 
V I 1  1 8 6  C 0 4 5  

1 1 5  C 1 6 5  V I 1  T 
0 9 2  I: 1 8 6  

V I  F 

V I 1 1  

MAR DG O I S T  
I K H )  

3 5 5  4 6  
3 0 9  3 0  
3 2 2  3 9  
415 2 1  
3 2 0  5 3  
3 2 0  4 3  
307 2 7  
2 0 1  2 0  
2 0 0  53 
0 9 5  22  
0 2 4  3 4  
1 9 4  € 5  
O b 7  82 
1 3 4  1 0  
CbO 32 
l b h  3 5  
E l 8  0 1  
2 8 3  0 4  
3 5 5  4 6  
3 4 3  2 7  
0 4 3  7 2  



Earthquakes 

FIGURE 2 

of Magnitude 7.5 or Greater [1897-19741 

w ro 



APPENDIX 1 

DATA FORMAT--MAGNETIC TAPE 

Tape 
Posit ion 

1-3 

4- 5 

6-8 

9 

10-11 

12- 17 

18- 24 

25-30 

31-37 

38-40 

41-43 

44-45 

Fie Zd 

10" Marsden Square number 

1" Marsden Square number 

Data source (see appendix 

B1 ank 

F i r s t  two d i g i t s  o f  yea r  

4) 

Date (UT/GMT) 

O r i g i n  t ime (UT/GMT) 

Geographic l a t i t u d e  
(decimal degrees) 

Geographic 1 ongi  tude 
(decimal degrees) 

Focal depth (km) 

Body-wave (MB) average 

Scale f o r  p o s i t i o n s  
41-43 

Conunents 

See appendix 6. 

Do . 
Source f rom which a l l  o r  most 
o f  t he  da ta  were obtained. 

Examples "16", "17", "18", o r  "19"; 
combine w i t h  p o s i t i o n s  16-17. 

P o s i t i o n s  12-13 day, 14-15 month, 
and 16-17 year. 

Computed, o r  observed i f  c o n t r o l l e d  
exp los ion  w i t h  shot  timed. Pos i t i ons  
18-19 hour, 20-21 minute, and 22-24 
second. Imp l i ed  decimal between 
p o s i t i o n s  23 and 24. 

Usua l l y  g iven  t o  th ree  decimal 
places, a1 though t h i s  degree of 
accuracy i s  n o t  necessa r i l y  
app l i cab le .  N/S i n  p o s i t i o n  30. 
Impl i e d  decimal between p o s i t i o n s  
26 and 27. 

Usua l l y  g i ven  t o  t h r e e  decimal 
places. E/W i n  p o s i t i o n  37. 
Impl i e d  decimal between p o s i t i o n s  
33 and 34. 

See a l s o  p o s i t i o n  73. 

Impl i e d  decimal between p o s i t i o n s  
41  and 42. Value as determined 
by PDE program. 

MB 

1-1 



APPENDIX 1 (Cont.) 

Tape 
Position Fie Zd 

46-48 Isosei smal map 

49 Maximum intensi ty  

50- 55 Associated Phenomena 

50 Diastrophism code 

51 Tsunami code 

52 Seiche code 

53 Volcanism code 

54 Nontectoni c code 

55 Waves generated code 

Come n t s 

Three-letter abbreviation indicating 
the publication of an isoseismal 
( i  ntens i ty ) map. USE , United States  
Earthquakes; E Q N ,  Earthquake I?otes; 
PDE, PreZiminary Determination of 
Epicenters; W EL , Ne1 1 i ng ton, N . Z . ; 
NTR, Iiature magazine. 

Modified Mercalli Scale or 
converted to  MPI Scale. 1-9 = I-IX, 
X = X ,  E = XI, T = XII. See appen- 
d i x  5. 

F = Surface faul t ing 
U = Up1 ift/subsidence 
D = Faulting and uplift/subsidence. 

T = Tsunami genera’ted 
Q = Possible tsunami. 

S = Seiche 
Q = Possible seiche. 

V = Earthquake associated w i t h  
volcanism. 

R = Rockburst 
C = Coal bump o r  rockburst i n  

coal mine 
M = Meteoritic source 
E = Explosion--accidental , control - 
I = Collapse 
L = Lights or other such visual 

led or  suspected 

phenomena seen. 

T = T-wave 
A = Acoustic wave 
G = Gravity wave 
B = Both A & G. 

1- 2 



APPENDIX 1 (Cont.) 

Tape 
Position Fie Zd Coments 

56-58 Fl inn-Engdahl geo- 
graphic region number 

59-60 Surface-wave (MS) 
average value 

61-62 Scale fo r  positions 
59-60 

63 Component Z o r  H 

64 Cultural e f fec ts  

65 Blank 

66-68 Other magnitude 

As described by Flinn e t  a1 
(1974). See References and 
appendix 7. 

Implied decimal between positions 
59 and 60. 
PDE program. (IASPEI formula used). 

Value determined by 

MS 

Z = MS computed from long-period 

H = MS computed from long-period 
ver t ical  component 

horizontal components. 

C ,  D ,  F ,  or H in position 64 indicates 
reported Casualties, Damage or  Felt  
information, or.earthquake Heard. 
The notations l i s t ed  here provide a 
brief summary of the earthquake 
e f fec ts  on population and buildings. 
Casualty, damage, or f e l t  reports 
associated with a par t icu lar  earth- 
quake do not imply tha t  the e f f ec t s  
were noted a t  the epicentral  position. 
Especially w i t h  offshore earthquakes, 
the maximum in tens i ty  may be reported 
a t  some distance from the source of 
the shock. An 'IF'' i n  th is  p o s i t i o n  
with no accompanying in tens i ty  (posit ion 
49) i s  l i ke ly  associated with an 
in tens i ty  o f  1-111 on the Modified 
Mercall i Scal e. 

Value obtained from various sources; 
unspecified magnitude type b u t  generally 
MS (imp1 ied decimal between posit ions 66 
and 67) .  
t o  decimal numbers: 6% = 6.25. For 
ranges, median values a re  l i s t ed :  

Fractions have been converted 

6% - 6; = 6.63. 

1-3 



APPENDIX 1 (Cont.) 

Tape 
Position Fie Zd Comments 

69-71 Authority f o r  magnitude See source codes i n  appendix 4. 
i n  posi t ions 66-68 

72 Special event designator X = International Data Exchange 
(IDE) earthquake. 

73 Depth  control designator A = Assigned 
D = Restrained d e p t h  based on 2 o r  

more reported p P f s  i den t i f i ed  as  
such 

G = Depth res t ra ined  by geophysicist  

r.i = Held a t  33 km (normal d e p t h ) ,  
when data n o t  s ens i t i ve  t o  
depth f o r  a shallow focus. 

S = Depth control aided by use of 
S-phase data.  

74- 76 Number o f  s t a t ions /  Number o f  P and/or P f  a r r i v a l s  used 

i ndi  ca to r s  descr i  bed bel ow. 
Qual i t y  i n  hypocenter solut ion.  Qua l i ty  

Source 

Qua l i ty  Indicators 

S ty le  Probable Limits of Error 

G-R (Gutenberg- 3 - l e t t e r  combination Epicenter Origin Depth 
Richter ) time 

deg . sec. km 

A = Very accurate 1 5 30 
B = Good 2 8 50 
C = Fair  3 1 2  80 
D = Poor >3 >12 >80 

MOS (Moscow) 2-1 e t t e r  o r  1 e t t e r /  A = Best accuracy (epi- 
symbol combi nation center/depth) 
i n  posi t ions 74 and B = Very good 
76 N = Good 

V = Fair  
* = Poor. 

1-4 



APPENDIX 1 (Con t . )  

Qual i ty  Indicators (Cont.) 

Source Sty1 e Probable Limits o f  Error 

PAS (Pasadena) Single- le t ter  desig- A = Specially investigated 
B = Epicenter probably 

within 5 km, origin 
time to  nearest second 

C = Epicenter probably 
w i t h i n  15 km, or igin 
time t o  a few seconds 

D = Epicenter n o t  known 
w i t h i n  15 km, rough 
1 ocation. 

nator i n  position 74 

B R K  (Berkeley), Single- le t ter  desig- A = Accurate epicenter 
WEL (Wellington, n a t o r  i n  position 75 B = Good 
N.Z.) C = Fa i r  

D = Poor. 

Tape 
Position Field Comments 

77 Authority fo r  time 

qual i ty  indicators 

blank = Author i ty  same as source (positions 

* = Assigned t o  solutions for  which 

and coordi nates/other 6-8). 

poor azimuth, depth control,  and 
other factors  contribute t o  a 
less  re l iab le  solution. 

A = Parameters of explosion supplied 
by U.S. Atomic Energy Commission 
(AEC)/Energy Research and Develop- 
ment Adminis t ra t ion  ( E R D A ) .  

B = Parameters of epicenter supplied 
by University of California, 
Berkeley. 

C = Parameters of  epicenter supplied 
by Commission de Energie Atomique, 
Pari s , France. 

E = Some or  a l l  parameters of explo- 
sion (controlled o r  accidental)  
supplied by any group  or i n d i -  
vidual other t h a n  A E C / E R D A .  

G = Parameters of epicenter supplied 
by the U.S. Geological Survey 
for  any area other than Island 
of Hawaii. 

1-5 



APPENDIX 1 (Cont.) 

Tape 
Position Fie Zd Comen t s  

77 (Cont.) A u t h o r i t y  f o r  t ime and H = Parameters o f  ep i cen te r  supp l ied  
by t h e  USGS Hawaiian Volcano 
Observatory. 

J = Parameters o f  ep i cen te r  supp l ied  
by S t .  Louis  Un ive rs i t y .  

L = Parameters o f  ep i cen te r  supp l ied  
by Lamont-Doherty Geologica l  
Observatory, Pal isades, NY. 

M = Hypocenter based on macroseismic 
i n f orma t i on. 

P = Parameters o f  ep i cen te r  supp l i ed  
by C a l i f o r n i a  I n s t i t u t e  o f  Tech- 
nology, Pasadena. 

R = Parameters o f  ep i cen te r  supp l ied  
by U n i v e r s i t y  of Nevada, Reno. 

S = An N E I S  s o l u t i o n  based on use o f  
dense l o c a l  networks, a l o c a l  
c r u s t a l  model, o r  o t h e r  methods 
n o t  r o u t i n e l y  a p p l i e d  by N E I S  
(USGS). 

U = Parameters o f  ep icen te r  supp l i ed  
by I J n i v e r s i t y  of Utah, S a l t  Lake 
City. 

V = Parameters o f  ep i cen te r  supp l i ed  
by V i r g i n i a  Po ly techn ic  I n s t i t u t e  
and S t a t e  Univ., Blacksburg. 

W = Parameters o f  ep i cen te r  supp l ied  
by U n i v e r s i t y  of Washington, 
Sea ttl e. 

X = No t ime repor ted.  
Z = Noninstrumental .  

c o o r d i n a t e s l o t h e r  
qual  i t y  i n d i  ca t o r s  
(cont.) 

78-80 Local  magnitude Imp1 i e d  decimal between p o s i t i o n s  
78 and 79. 

81-82 Scale f o r  p o s i t i o n s  78-80 Genera l l y  ML. 

83-85 A u t h o r i t y  f o r  va lue  78-80 See source codes i n  appendix 4. 

86-90 Blank 

B lock ing  Factor :  50 records (90 charac ters  each) per  tape b lock.  A sample 
l i s t  o f  a b lock  (50 reco rds )  o f  a geograph ica l l y  so r ted  tape fo l lows:  

1-6 



APPENDIX 1 (Cont . )  

1 5  786CGS 
15786CGS 
1 5  78 6CGS 
15787GS 
1 5 7 8 7 I S S  
1 5  78 7CGS 
1 5  78 8GS 
15788PDE 
15788POE 
1 5  7 8  8 B C I  
15788ERL 
15788ERL 
1 5 7 8 8 t - R  
1 5  788CGS 
1 5  7 8  8CGS 
1 5  7 8 8CGS 
1 5  788CGS 
15780CGS 
15788CGS 
15780CGS 
1 5  78 8CGS 
15788CGS 
15788CGS 
I 5  78  8CGS 
1 5  7 8  8CGS 
15788CGS 

15788CGS 
1 5 7 8 8  CGS 
1 5  769ERC 
15789ERL 
15789G-R 
15789G-R 
1 5  789CGS 
15789CGS 
1 5  79 5 0 7 7  
15796CS 
1 5  796G-R 
15797GS 
1 5 7 9 7 B C I  
15797ERL 
1 5  797 NOS 
1 5  79 7CGS 
15797CGS 
1 5  797CGS 
1 5 7 9  7CGS 
1 5  79 7CGS 
1 5  790GS 
15798GS 
1 5  79 8 6 s  

I I 5  78 8CGS 
w 

19280570173832148450N126659H003490HB 
19130869161216948483N126474H033460flB 
19011069171111348506Nl264t?5YO2347OHB 
1 9 2 8 1 0 7 4 0 9 3 8 3 9 4 4 8 1 7 4 N l 2 7 6 8 4 H 0 3 3 4 2 O H B  

19141066180218048900N127000YO 33410HB 
1 9220 8 7 4  1 3  0 1 3 4 5 4 8 9 3  7 N l 2  8 6  0 3H 0 3 3 4 4  OHB 
19220753101739048500Nl28OOOH 
1 9 2 2 0 7 5 3 1 0 3 7 2 0 0 4 8 5 0 0 N 1 2 8 0 0 0 H  
1 9 2 9 0 6 5 8 1 9 0 5 1 8 0 4 8 5 0 0 N 1 2 8 O O O H  
1 9 2 5 0 3 7 3 1 5 5 3 2 1 1 4 9 9 5 2 N l 2 6 9 2 7 H 0 3 3 4 2 O H B  
1 9 3 0 1 2 7 1 0 7 4 5 0  9948946N128812UO 33420HB 
1 9 0 1 1 1 2 6 0 1 3 9 1 8 0 4 8 7 5 0 N 1 2 ~ 5 0 0 H  
19050454193457048000N126OOOM 
1 9 1 3 0 4 5 7  03440 0 04850 0 N12 8 O O O N  
19160463165411848100N128600H033 
1 9 1 4 0 6 6 4 0 1 4 6 5 2 4 4 8 8 0 0 N 1 2 8 4 0 0 H 0 3 3  
190209651137499483GilNl28lOOMO3346OMB 
19020965140237348400N128200HO 33(t30flB 
1 9 0 2 0 9 6 5  1 5 4 2 2 5 6 4 8 3 0 0 N 1 ~ 8 ~ 0 0 M O  33440HB 
19020965154339646200N128500H033470t lB 
19020965180119548300Nl283OOHO3344OHE 
19020965194125648400Nl263OOMO3349OHB 
1 9 0 2 0 9 6 5 2 1 1 6 4 3 7 4 8 4 0 ~ N l Z 8 2 0 0 H O  33400HB 
19020965212716648400N128200N026500MB 
1 9 0  30965044236148400N12 9 2 0  O W 0  1 2 4 6  OHB 

1 9 1 7 1 1 6 8 2 1 1 1 3 4 7 4 8 9 7 9 N l 2 8 8 8 2 ~ O l O L 4 O H E  
1 9 2 2 1 1 6 8 1 1 5 9 2 5 8 4 6 9 6 8 N l 2 8 7 2 9 H O 4 4 4 0 0 H B  
19201171212442649755N129520HO 33550HB 
1 9 2 5 1 1 7 1 2 3 4 0 1 2 1 4 8 7 7 7 N l 2 9 3 7 7 H O 3 3 5 l O H B  
1 9 3 1 0 5 3 0 1 0 2 1 5 3 0 4 8 5 0 0 N 1 2 9 0 0 0 W  
1 9 3 0 1 0 2 6 1 9 4 1 5 5 0 4 8 5 0 0 N 1 2 9 0 0 0 Y  
1 9 0 5 0 4 5 4 1 9 2 6 0 0 0 4 6 0 0 0 N 1 2 9 0 0 0 H  
1 9 2 8 0 6 5 6 2 2 5 8 5 0 0 4 8 7 5 0 N 1 2 3 2 5 0 H  
19230646171319049900N125300H USE 8 
19200774191559049916N126521HO 33400HB 
1 9 0 6 1 2 1 8 0 8 4 1 0 5 0 4 9 7 5 0 N 1 2 6 5 0 0 U  5 
1 9 1 3 0 7 7 3 0 2 5 9 3 0 1 4 9 1 1 5 N 1 2 7 8 4 0 Y 0 3 3 4 8 0 M B  
1 9 2 5 1 2 5 4 0 1 3 1 3 7 0 4 9 2 5 0 N 1 2 7 0 0 0 H  
1 9 0 5 0 7 7 2 1 0 1 6 3 8 4 4 9 5 4 5 N l 2 7 2 1 3 U O Z 7 5 ~ O H B  
1 9 1 0 0 3 7 1 1 5 3 8 2 8 7 4 9 3 2 0 N l 2 7 3 9 1 ~ 0 3 3 5 O O H B  
1 9 3 0 0 3 4 9 2 0 2 5 2 8 0 4 9 0 0 0 N 1 2 7 5 0 0 H  
1 9 0 9 0 4 6 4 0 0 4 6 5 3 2 4 9 1 0 0 N 1 2 7 5 0 0 N 0 3 3 4 1 0 ~ B  
1 9 3 1 0 5 6 5 0 3 2 0 4 2 0 4 9 3 0 0 N l 2 7 8 O O Y O l l ~ 7 O H R  
1 9 2  9 1 0 6  1 1 4  0 0 1 2 0 4 9 4  00N12 7 6  0 OH0 56 
1 9 0 9 1 2 6 7 1 8 3 1 4 9 7 4 9 2 0 0 N 1 2 7 7 0 0 H 0 3 3 4 0 0 H B  
1 9 3 0 0 5 7 4 0 0 5 9 5 6 0 4 9 0 6 3 N 1 2 8 3 8 6 H 0 3 3 4 8 0 H B  
19130773025939149027N128008YO 33530HB 
1 9 1 7 0 8 7 4 2 1 3 6 1 2 6 4 9 1 1 3 N 1 2 8 ~ 0 3 Y O  33470t lB  

i ~ ~ ~ o ~ ~ i i o i ~ ~ ~ o 4 ~ o o o ~ i ~ ~ o o o ~  

191 iii 6 2 2 1 4 5 2  o 54890 o N ~ Z  8 8 0  O Y O  33 

0 25 
0 25 
0 25 
0 25  
0 25 
0 25 
0 25 
0 25 
0 25 
0 25  
0 25  
0 25 
0 25  
0 2 5  
0 25 
0 25 
0 25  
0 25 
0 25  
0 25 
0 25  
0 25 
0 2 5  
0 25 
0 25 
0 25 
0 2 5 .  
0 25 
0 25 
0 2 5 5 7 f l S ,  
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 D 
0 2 5  , 

0 25 F 
0 25 
0 25  
02557HS F 
0 25 
0 25 
0 25 
0 25 
0 2 5  
0 25 
02542MS 
02551HS 
0 25 

0 5 7  
NO24 

0 3 1  
N 10-  

0 0 8  
N 1 3 *  

NO 11* 
NOlO' 

660PAS 

0 0 6  
0 0 8  
0 0 9  
0 1 3  
0 1 2  
0 1 1  
0 1 3  
0 1 1  
0 1 0  
0 1 4  
0 1 2  
0 2 1  
0 3 1  
O i l +  

N104 
NO42 

54OPAS 
610PAS 

637PAS 
730PAS 

700PAS 
N 12*420HLNEH 

N o l i *  

55OBRK 067 
NO40 

0 0 8  
020 

0 1 6  
N 1 7  
NO72 
N 1 7  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
24 
25 
26 
2 7  
2 8  
2 9  
30 
3 1  
32 
3 3  
3 4  
35  
36 
3 7  
3 8  
3 9  
4 0  
4 1  
42 
4 3  
4 4  
45  
4 6  
47 
4 8  
4 9  
5 0  

1 0 4 4 5  

1 0 4 4 5  



Card c o Z m  
1-3 
4 
5-6 
7-12 
13-19 
20-25 
26-32 
33-35 
36-38 

39-40 
41-43 
44 
45-50 
45 
46 
47 
48 
49 
50 
51-53 

54-55 
56-57 
58 

APPENDIX 2 

DATA FORMAT--PUNCHED CARDS 

FieZd* 
Data source (appendix 4 )  
Blank 

F i r s t  two d i g i t s  o f  yea r  

Date (UT/GMT) 

O r i g i n  t ime (UT/GMT) 

Geographic l a t i t u d e  

Geographic 1 ongi  tude 

Focal depth (km) 

Body-wave average va lue  

MB 

Isoseismal  map 

Maximum i n t e n s i t y  (appendix 5)  
Associated Phenomena 

D ias t roph ism code 

Tsunami code 

Seiche code 

Vol can i  sm code 

Nontectonic  code 

Waves generated code 

F1 inn-Engdahl geographic r e g i o n  

Surface-wave average va lue  

MS 

Component Z o r  H 

number (appendix 7 )  

Tape Position 

6-8 
9 

10-11 
12-17 
18-24 
25-30 
31-37 
38-40 
41-43 
44-45 
46-48 

49 
50-55 

50 
5 1  
52 
53 
54 
5G 

56-58 

59-60 
61-62 

63 

*Refer t o  Data Format--Magnetic Tape (appendix 1 )  f o r  d e s c r i p t i o n  of 
F i e l d  and Codes. 
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APPENDIX 2 (Cont.) 

co zm 
59 

60 
61-63 
64-66 
67 
68 
69-71 
72 

73-75 
76-77 
78-80 

FieZd 
Cultural e f f e c t s  
Blank 
Other magnitude 
Authority 
Special event designator 
Depth control designator 
Number of s ta t ions/Qual  i ty  
Authority f o r  time and coordinates/ 

other  qua l i t y  ind ica tors  
Local magni tude  
Generally ML 
Authority 

Tape Position 
64 
65 

66-68 
69-71 

72 
73 

74-76 
77 

78-80 
81-82 
83-85 

2- 2 



Fie Zd 

SOURCE 

YEAR, MO, DA 

HR, MN, SEC 

LAT, LONG 

DEPTH 

MAGNITUDES 

INT MAP 

INT MAX 

PHENOM 
DTSVNO 

RN 

CE 

Q/S 

MAR DG 

DIST 

APPENDIX 3 

DATA FORMAT - - P R I NTOUTS 

De scgp  t ion  * 
Data source (appendix 4). 

Date (UT/GMT) . 
O r i g i n  t ime (UT/GMT). L e t t e r  o r  symbol 
f o l l o w i n g  t ime i s  q u a l i t y  and code f o r  
t ime and coordinates. 

Geographic l a t i t u d e  and longi tude.  

A, G, D, o r  N f o l l o w i n g  va lue designates 
depth c o n t r o l  f ac to r .  

Body- and surface- (SURF.) wave values as 
determined by PDE programs . Author i  ty  
f o r  o the r  magnitudes and l o c a l  magnitudes 
accord ing t o  source codes (appendix 4 )  . 
Isoseismal map published. 

Maximum i n t e n s i t y  (appendix 5). 

Associated phenomena: Diastrophism, 
Tsunami, Seiche, Volcanism, Nontectonic, 
and Waves Generated. 

Flinn-Engdahl geographic reg ion  number 
(appendi x 7). 

C u l t u r a l  e f f e c t s .  

Qual i ty/number o f  s ta t i ons .  

Marsden (10") square and (1")  subsquare 
number (appendix 6) .  

On rad ius  searches, the  d is tance i n  km 
between the  earthquake l o c a t i o n  and the  
des i  gna ted  po in t .  

Tape Position** 

6-8 

10-17 

18-24, 77 

25-37 

38-40, 73 

41-43, 
59-60, 
66-68, 
78-80 

46-48 

49 

50-55 

56-58 

64 

74-76 

1-5 

*See Data Format--Magnetic Tape (appendix 1) f o r  d e t a i l e d  descr ip t ion .  
**The programed format used i n  the  Earthquake Data F i l e  p r i n t o u t s  

incorpora tes  decimal p o i n t s  i n  t h e  o r i g j n  t ime and coord inates and i s  
designed t o  present  t h e  data i n  a readable s t y l e .  
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CODES FOR DATA SOURCES 

AD K 
AEC 
AGS 

ALG 
AL I 
ALM 
ALQ 
APA 
AP I 
ATH 
B C I  

BLA 
BNS 

BOG 
BRA 
BRK 
BSS 

BUC 
BUL 
CAN 

CAR 
CFR 

CGS 
CHC 
CLL 

DJA 
EQH 

ERL 

G I A  

G-R 

GOL 
GS 

Adak, AK, USA 
U.S. Atomic Energy Comnission 
Alaska Seismic Studies, USGS- 
NCER, Menlo Park, CA, USA 
A1 g i e r s  , A1 g e r i a  
A l i can te ,  Spain 
Almeria, Spain 
A1 buquerque, NM, USA 
Apat i  ty, RSFSR, USSR 
Apia, Samoa Is. 
Athens Observatory, Greece 
Bureau Cent ra l  I n t e r n a t i o n a l  de 
S6ismologie, Strasbourg, France 
Blacksburg, VA, USA 
Bensberg, Federal Republic o f  
Germany 
Bogota, Colombia 
B r a t i  s l  ava, Czechoslovakia 
Berkel ey (Havi 1 and), CA, USA 
BuZZetin of  the SeismoZogicaZ 
Society of  America 
Bucharest , Romania 
Bulawayo, Rhodesia 
Canberra, A u s t r a l i a n  Cap i ta l  
T e r r i t o r y ,  A u s t r a l i a  
Caracas, Venezuela 
Charles F. R i c h t e r  (see R ich ter ,  
1958, i n  References) 
Coast and Geodetic Survey 
Chapel H i l l ,  NC, USA 
Collmberg, German Democratic 
Republ ic  
Djakar ta ,  Java, Indonesia 
Earthquake History of the United 
States (see References 1 
Environmental Research 
Labora tor ies  
Geophysical I n s t i t u t e ,  
Uni v e r s i  t y  o f  A1 as ka , 
Fairbanks, AK, USA 
Gu tenberg-Ri c h t e r  (see Gutenberg 
and R ich ter ,  1954, i n  References) 
Golden (Bergen Park), CO, USA 
U.S. Geological Survey, Denver, 
CO, USA 

HEL 
HRB 
HVO 

I S K  
I S S  

I ST 
JER 
JMA 

JOH 
KAR 
KEW 
K I R  
L EM 
L IS  
LJU 
LWI 
MAL 
MAN 
MAT 
MER 
MOS 
MOX 

NCE 

NES 

NOS 
NOU 
NRR 
OAX 
OBM 
OTT 
OXF 
PAL 
PAS 
PDE 

PEK 
PET 
PMG 

He ls ink i ,  F in land 
Hurbanovo, Czechoslovakia 
Hawai i an Vol can0 Obsy . , Hawai i 
Nat ional  Park, H I ,  USA 
I s t a n b u l - K a n d i l l i ,  Turkey 
I n t e r n a t i o n a l  Seismological 
Sumnary, Kew, England, UK 
Is tanbu l ,  Turkey 
Jerus a 1 em, I s r a e l  
Japan Meteoro log ica l  Agency, 
Tokyo, Japan 
Johannesburg, South A f r i ca  
Karachi, Pak is tan 
Kew, England, UK 
K i  runa, Sweden 
Lembang, Java, Indonesia 
Lisbon, Por tugal  
L jub l jana,  Yugoslavia 
Lwiro, Za i re  
Mal aga, Spain 
Manila, P h i l i p p i n e s  
Matsushiro, Honshu, Japan 
Merida, Mexico 
Moscow, RSFSR, USSR 
Moxa, German Democratic 
Republ i c  
Nat ional  Center f o r  Earth- 
quake Research (NCER) , 
Menlo Park, CA, USA 
Nor theastern Seismological 
Associat ion, Weston, MA, USA 
Nat ional  Ocean Survey 
Noumea, New Caledonia 
Nor th Reno, NV, USA 
Oaxaca, Mexico 
Ulan Bator, Mongolia 
Ottawa, Ontario, Canada 
Oxford, MS, USA 
Palisades, NY, USA 
Pasadena, CA, USA 
Pre Zim-inury De tednu t ion  of 
Epicenters 
Peking, China 
Petropavlovsk, RSFSR, USSR 
P o r t  Moresby, Papua 
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PMR 
PRA 
PRU 
QUE 
RAC 
REY 
R I V  

RMP 

ROM 
SAN 
S EA 
S H I  
SHL 
SLM 
SNM 
sss 
STR 

Palmer, AK, USA 
Praha (Prague), Czechoslovakia 
Pruhoni ce, Czechoslovakia 
Quetta, Pakistan 
Raciborz, Poland 
Reykjavik, Ice land 
Riverview, New South Wales, 
A u s t r a l i a  
Rome (Monte Porzi  o Catone), 
I t a l y  
Rome, I t a l y  
Santiago, Chi 1 e 
Seatt le,  WA, USA 
Shiraz, I r a n  
Shi l long, I n d i a  
S t .  Louis, MO, USA 
Socorro, NM, USA 
San Salvador, E l  Salvador 
Strasbourg, France 

STU 

SYK 
TAC 
TEH 
TOC 
TR I 
TRN 
TUL 
ucc 
UGL 
UPP 
US E 
V I C  

WAR 
W EL 
YSS 
ZUR 

S tu t tga r t ,  Federal Republic 
o f  Germany 
Sykes (see References) 
Tacubaya, Mexico 
Teheran, I r a n  
Tocklai,  I n d i a  
Tr ieste,  I t a l y  
Trinidad, Trinidad, W. I. 
Tulsa, OK, USA 
Uccle, Belgium 
Uglegorsk, RSFSR, USSR 
Uppsal a, Sweden 
United States Earthquakes 
Vic to r ia ,  B r i t i s h  Columbia, 
Canada 
Warsaw, Po7 and 
We1 1 i ngton, New Zeal and 
Yuzhno-Sakhalinsk, RSFSR, USSR 
Zurich, Switzerland 
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APPENDIX 5 

MODIF IED MERCALLI INTENSITY SCALE OF 1931 
(Abridged) 

Not f e l t  except by a very  few under e s p e c i a l l y  favorab le  circumstances. I. 

11. F e l t  o n l y  by a few persons a t  r e s t ,  e s p e c i a l l y  on upper f l o o r s  o f  bu i ld ings .  
D e l i c a t e l y  suspended ob jec ts  may swing. 

111. F e l t  q u i t e  no t i ceab ly  indoors, e s p e c i a l l y  on upper f l o o r s  o f  bu i ld ings ,  b u t  
Standing motorcars may many people do n o t  recognize i t  as an earthquake. 

r o c k  s l i g h t l y .  V i b r a t i o n  l i k e  a pass ing t ruck .  Dura t ion  estimated. 

I V .  Dur ing t h e  day f e l t  indoors by many, outdoors by few. A t  n igh t ,  some 

Standing motorcars rocked 
awakened. 
Sensation l i k e  heavy t r u c k  s t r i k i n g  bu i l d ing .  
no t i ceab ly  . 

Dishes, windows, doors d is turbed;  w a l l s  make creak ing sound. 

V. F e l t  by n e a r l y  everyone, many awakened. Some dishes, windows, etc., broken; 
D is tu rb-  
Pendulum 

a few instances o f  cracked p las te r ;  uns tab le  ob jec ts  overturned. 
ances o f  t rees,  poles, and o the r  t a l l  ob jec ts  sometimes not iced.  
c locks  may stop. 

V I .  F e l t  by a l l ;  many f r i g h t e n e d  and r u n  outdoors. Some heavy f u r n i t u r e  moved; 
a few instances o f  f a l l e n  p l a s t e r  o r  damaged chimneys. Damage s l i g h t .  

V I I .  Everybody runs outdoors. Damage negLigCbZe i n  b u i l d i n g s  o f  good design and 
cons t ruc t ion ;  sZight t o  modemte i n  w e l l - b u i l t  o rd ina ry  s t ruc tu res ;  
considerabte i n  p o o r l y  b u i l t  o r  badly  designed s t ruc tu res ;  some chimneys 
broken. Not iced by persons d r i v i n g  motorcars. 

'111. Damage sZight i n  s p e c i a l l y  designed s t ruc tu res ;  considerabZe i n  o rd ina ry  
s u b s t a n t i a l  bu i l d ings ,  w i t h  p a r t i a l  co l lapse;  gyent i n  poo r l y  b u i l t  
s t ruc tu res .  Panel w a l l s  thrown o u t  o f  frame s t ruc tu res .  F a l l  o f  chimneys, 
f a c t o r y  stacks, columns, monuments, wa l ls .  Heavy f u r n i t u r e  overturned. 
Sand and mud e jec ted  i n  small  amounts. Changes i n  we l l  water. Persons 
d r i v i n g  motorcars d is turbed.  

Damage comiderabZe i n  s p e c i a l l y  designed s t ruc tu res ;  well-designed frame 
s t r u c t u r e s  thrown o u t  o f  plumb; great i n  subs tan t i a l  bu i l d ings ,  w i t h  
p a r t i a l  co l lapse.  Bu i l d ings  s h i f t e d  o f f  foundations. Ground cracked 
conspicuously. Underground p ipes broken. 

I X .  

X. Some w e l l - b u i l  t wooden s t r u c t u r e s  destroyed; most masonry and frame 
s t r u c t u r e s  destroyed w i t h  t h e i r  foundations; ground badly  cracked. 
R a i l s  bent. Landsl ides considerable f rom r i v e r  banks and steep 
slopes. S h i f t e d  sand and mud. Water'splashed (slopped) over banks. 
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XI, Few, i f  any, (masonry) s t ructures  remain standing, Bridges destroyed. 
Broad f i ssures  i n  ground, 
service.  
great ly  

d is tor ted ,  

Underground pipelines completely out of 
E a r t h  slumps and land s l i p s  i n  so f t  g round ,  Rails bent 

XII, Damage t o t a l ,  Waves seen on ground surfaces. Lines of s ight  and level 
0b.ject's thrown upward i n t o  a i r .  

USA Modified 
Mercall i , 1931 

(MM) 

I 
I1 

I11 
IV 

V 
VI 

VI I 

IX 
X 

XI 
XI I 

vm 

Japanese, 1950 
( JMA) 

0 
I 

I1 
11-111 

111 
IV 

IV-v 
V 

v-VI 
. VI 
vIr 

Rossi-Forel, 1873 
( R F )  

I 
1-11 
I11 

IV-v 
v-VI 

VI-VI1 
VI I I- 

VIII+ - IX- 
I x+ 

X 

European (Mercall i - 
Cancani -Sieberg) , 1917 

I 
I1 

I11 
IV 

V 
VI 

VI1 
VI11 

IX 
X 

XI 
XI1 
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APPENDIX 6. MARSDEN SQUARE CHARTS 

10" MARSDEN SQUARE CHART 
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1' MARSDEN SQUARE CHART 

WEST LONGITUDE EAST LONGITUDE 

IO" 0" 10" 

10 

% 

9 
E 
Q 
0 

s 
3 
E 
q 

I- 

4 

E 
3 

10 

10" 0" 10" 

WEST LONGITUDE EAST LONGITUDE 

I 85 ONE DEGREE SQUARE 

4 QUADRANT 

0 0 MARSDEN SQUARE 
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APPENDIX 7 

FLINN-ENGDAHL REGIONS 
1 
2 
3 

10 
11 
12 
13 
14 
15 
16 
17 
I6 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
5 1  
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

CENTRAL ALASKA 
SOUTHERN ALASKA 
BERING SEA 
KOMANOOQSKY ISLANOS REGION 
NEAU ISLANOS, ALEUTIAN ISLANDS 
RAT ISLANOS9 ALEUTIAN ISLANDS 
ANOREANOF ISLANDS, ALEUTIAN IS .  

FOX ISLANOS9 ALEUTIAN ISLANOS 
P R I B I L O  F I SLANOS 

UNIMAU ISLANO REGION 
BRISTOL BAY 
ALASKA PENINSULA 
UODIAK ISLAND REGION 

GULF OF ALASKA 
ALEUTIAN ISLANDS REGION 

K E N A I  PENINSULA* ALASKA 

souin OF ALASKA 
SOUTHERN YUKON TER?ITORY* CANAOA 
SOUTHEASTERN ALASK4 
OFF COAST OF SOUTHEASTERN ALASKA 
WEST OF VANCOUVER I S L A N D  
QUEEN CHARLOTTE ISLANOS REGION 
B R I T I S H  C O L W B I A  

VANCOUVER ISLAND REGION 
OFF COAST OF WASHINGTON 
NEAR COAST OF WASHINGTON 
WASHINGTON-OREGON BOROER REGION 
W ASH1 NGTON 
OFF COAST OF OREGON 
NEAR COAST OF OREGON 
OREGON 
WESTERN IDAHO 
OFF COAST OF NORTHERN CALIFORNIA  

NORTHERN CALIFORNIA 
NEVAOA 
OFF COAST OF CALIFORNIA  
CENTRAL C A L I F  ORNI A 
CAL IFORNI  A-NEVADA BOROER REG1 ON 
SOUTHERN NEVAOA 
WESTERN ARIZONA 
SOUTHERN CALIFORNIA 
CAL.IFORNIA-ARIZONA BORDER RECION 
CALIFORNIA-MEXICO BOROER REGION 

ALBERTA PROVINCE* CANAOA 

NEAR COAST OF NORTHERN CALIF.  

n. ARIZ. - MEXICO BORDER REGION 
OFF W. COAST OF BAJA CALIFORNIA  
BAJA CALIFORNIA  
GULF OF CALIFORNIA  
NORTHWESTERN MEXICO 
OFF COAST OF CENTRAL MEXICO 
NEAR COAST OF CENTRAL MEXICO 
R E V I L L A  GIGEOO ISLANDS REGION 
OFF COAST OF JALISCOI MEXICO 
NEAR COAST OF JALISCOI MEXICO 

HICHOACAN, MEXICO 

GOERREROr MEXICO 
OAXACA, HEXICO 
CHIAPASI MEXICO 

NEAR COAST OF NICH3ACANI UEXICO 

NEAR COAST OF GUERRERO* MEXICO 

MEXICO-GUATEMALA B3ROER REGION 
OFF COAST OF MEXICO 
OFF COAST OF MICHOACAN* MEXICO 
OFF COAST OF GUERREPOI MEXICO 
NEAR COAST OF O A X A C A e  NEXICO 
OFF COAST OF OAXACAr MEXICO 
OFF COAST OF CHIAPAS, MEXICO 
NEAR COAST OF CHIAPASv MEXICO 
GUATEMALA 
NEAR COAST OF GUATEMALA 
H ON DURA S 
E L  SALVADOR 
NEAR COAST OF NICARAGUA 

75 
76 
77 
70 
79 
80  
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

10 0 
101 

1 0  3 
104 
10 5 
10 6 
1 0  7 
10 8 
109 
11 0 
Ill 
I1 2 
11 3 
114 
11 5 
11 6 
117 
11 8 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
13 3 
134 
13 5 
136 
137 
138 
139 
14 0 
141 
142 
143 
14 4 
14 5 
14 6 
147 
14 8 

', 102 

NICARAGUA 
OFF COAST OF CENTRAL AMERICA 
OFF COAST OF COSTA RICA 
COSTA RICA 
NORTH OF PANAMA 
PANAMA-COSTA RICA BOROER REGION 
PANAMA 
PANAMA-COLOUBIA BOSOER REGION 
SOUTH OF PANAMA 
YUCUTAN PENINSULA 
CUBA REGION 
JAMAICA REGION 
H A I T I  REGION 
OOMINICAN REPUBLIC REGION 
HONA PASSAGE 
PUERTO S I C 0  REGION 
V I R G I N  ISLANDS 
LEEWARD ISLANOS 
B R I T I S H  HONOURAS 
CARIBBEAN SEA 
WINDWARD ISLANOS 
NEAR NORTH COAST OF COLOMBIA 
NEAR COAST OF VENEZUELA 
T R I  N I  OA 0 
NORTHERN COLOMBIA 
LAKF MARACAIBO 
V EN€ Z UE LA 
NEAR WEST COAST O F  COLOHBIA 
COLOMBI A 
OFF COAST OF ECUADOR 
NEAR COAST OF ECUADOR 
COLOMBIA-ECUADOR B3ROER REGION 
ECUADOR 
OFF COAST OF NORTHERN PERU 
NEAR COAST OF NORTHERN PERU 
PERU-ECUAOOR BOROE2 REGION 
NORTHERN PERU 
PERU-BRAZIL BOROER RECION 
WESTERN B R A Z I L  
OFF COAST OF PERU 
NEAR COAST OF PERU 
PERU 
SOUTHERN PERU 
PERU-BOLI V I A  BOROE2 REGION 
NORTHERN B O L I V I A  
B O L I V I A  
OFF COAST OF NORTHERN C H I L E  

NORTHERN C H I L E  
C H I L E - B O L I V I A  BOROSR REGION 
SOUTHERN B O L I V I A  
PARAGUAY 
CHILE-ARGENTINA BOROER REGION 

NEAL COAST OF NORTI(ERN C H I L E  

JUJUY PROVINCE* ARSENTINA 
SALTA PROVINCE. ARGENTINA 
CATAMARCA PROVINCE, ARGENT I N &  
TUCUMAN PROVINCE* ARGENTINA 
SANTIAGO DEL ESTER0 PR0V.r ARC. 
NORTHEASTERN ARGENTINA 
OFF COAST OF CENTRAL C H I L E  

CENTRAL C H I L E  
SAN JUAN PROVINCE* ARGENTINA 
LA RIOJA PROVINCE* ARGENTINA 
MENOOZA PROVINCE* 4RGENTINA 
SAN L U I S  PROVINCE, ARGENTINA 
COROOBA PROVINCE* ARGENTINA 

NEAR COAST OF CENTPAL C H I L E  

URUGUAY 
OFF COAST OF SOUTHERN C H I L E  
NEAR COAST OF SOUTHERN C H I L E  
S.  CHILE-ARGENIINA BOROER REGION 
ARGENT I NA 
TIERRA DEL FUEGO 
FALULANO ISLANDS RSGION 
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149 
15 3 
15 1 
152 
153 
154 
155 
156 
151 
15 8 
159 
160 
161 
16 2 
163 
164 
165 
166 
167 
168 
169 
170 
171 
17 2 
173 
174 
175 
176 
177 
170 
179 
18 0 
18 1 
182 
10 3 
184 
185 
186 
187 
188 
189 
19 0 
191 
192 
193 
194 
195 
196 
197 
198 
199 
20 0 
20 1 
20 2 
203 
20 4 
205 
20 6 
20 7 
20 8 
209 
21c 
211 
212 
21 3 
21 4 
215 
21 6 
217 

21 9 
22 0 
22 1 
222 
22 3 
224 

21 a 

DRAKE PASSAGE 
SCOTIA SEA 
SOUTH GEORGIA ISLAYO REGION 
SOUTH GEORGIA R I S E  
SOUTH SANOWICH ISL4NOS REGION 
SOUTH SHETLAND ISL4NOS 
ANTARCTIC PENINSULA 
SOUTHWESTERN ATLANTIC OCEAN 
WEDDELL SEA 
OFF W e  COAST OF N. ISLdNO, N.Z. 
NORTH ISLANO, NEW ZEALANO 
OFF E. COAST OF Ne ISLANO, N.2. 
OFF W. COAST OF S. ISLANO, N . Z .  
SOUTH ISLANO, NEW ZEAL4NO 
COOK STRAIT,  NEW ZEALAND 
OFF E. COAST OF S.  ISLAND, N.2. 
NORTH OF HACPUARIE ISLANO 
AUCKLANO ISLANDS REGION 
HACQUARIE ISLANOS REGION 
SOUTH OF NEW ZEALANO 
SAMOA ISLANDS REGION 
SAMOA ISLANDS 
SOUTH OF F I J I  ISLANOS 
WEST OF TONGA ISLAYOS 
TONGA ISLANDS 
TONGP ISLANDS REGION 
SOUTH OF TONGA ISL4NOS 
NORTH OF NEW ZEALANO 
KERMAOEC ISLANOS RZGION 
KERWOEC ISLANDS 
SOUTH OF KERMADEC ISLANOS 
NORTH O F  F I J I  ISLAYOS 
F I J I  ISLANDS REGION 
F I J I  ISLANDS 
SANTA CRUZ ISLANOS REGION 
SANTA CRUZ ISLANDS 
NEW HEBRIOES ISLANDS REGION 
NEW HEBRIOES ISLANDS 
NEW CALEOONIA 
LOYALTY ISLANOS 
LOYALTY ISLANDS REGION 
NEW IRELAND REGION 
NOSTH OF SOLOMON ISLANDS 
NEW B R I T A I N  REGION 
SOLOMON ISLANDS 
OENTRECASTEAUX ISL4NOS SEGION 
SOLOMON ISLANDS REZION 
WEST NEW CUINEA REGION 
NEAR N. COAST OF WEST NEW GUINEA 
NEW GUINEA REGION 
AOMIRALTY ISLANDS REGION 
NEAR NORTH COAST OF NEW GUINEA 
WEST NEW GUINEA 
NEW GUINEA 
RISUARCK SEA 
AROE ISLANDS REGION 
NEAP S. COAST OF YEST NEW G'JINEA 
NEAR SOUTH COAST OF NEW GUINEA 
EAST NEW GUINEA RESION 
ARAFURA SEA 

SOUTH O F  PASIANA ISLANDS 

BONIN ISLANOS REGION 
VOLCANO ISLANDS R E G I O N  
WEST OF MARIANA ISLANDS 
MARIANA ISLANDS RESION 
HARIANA ISLANDS 
KAMCHATKA 
NEAR EAST COAST OF KAHCHATKA 
OFF EAST COAST OF KAMCHATKA 
NORTHWEST OF K U R I L  ISLANDS 
K U R I L  ISLANOS 
K U S I L  iSLANOS REGION 
EASTERN SEA OF JAPAN 
HOKKAIOO, JAPAN REGION 

WEST CAROLINE ISLAYOS 

SOUTH OF HONSHU, JAPAN 

225 
226 
227 
22 8 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
24 0 
24 1 
24 2 
243 
244 
245 
246 
247 
248 
249 
25 0 
25 1 
252 
253 
254 
255 
25 6 
257 
25 8 
259 
26 0 
26 1 
26 2 
26 3 
264 
265 
266 
26 7 
26 8 
26 9 
270 
271 
21 2 
273 
274 
275 
276 
277 
278 
279 
28 G 
281 
28 2 
283 
284 
285 
28 6 
287 
288 
289 
290 
29 1 
292 
293 
29 4 
295 
29 6 
297 
29 8 
299 
300 

OFF COAST OF HOKKAIDO, JAPAN 
NEAR WEST COAST OF HONSHU, JAPAN 
H ONSH U JAPAN 

OFF EAST COAST OF 4ONSHU, JAPAN 
NEAR S. COAST OF HONSHU, JAPAN 

SOUTHERN HONSHU, JAPAN 
NEAR S. COAST OF S3UTHERN HONSHU 

KYUSHU. JAPAN 

SOUTHEAST OF SHIKOKUt JAPAN 

NEAR EAST cons i  OF HONSHU, JAPAN 

SOUTH KOREA 

EAST CHINA SEA 

S H I  KOKU, JAPAN 

RYUKYU ISLANDS 
RIUKYU ISLANDS REGION 
EAST OF RYUKYU ISLPNDS 
P H I L I P P I N E  SEA 
NEAR SOUTHEASTERN COAST OF CHINA 
TAIWAN REGION 
TAIWAN 
NORTHEAST OF TAIWAN 
SOUTHWESTERN RYUKYU ISLANDS 
SOUTHEAST O F  TAIWAY 
P H I L I P P I N E  ISLANDS REGION 

MINUORO, P H I L I P P I N E  ISLANOS 
LUZON, P H I L I P P I N E  ISLANDS 

SAHbR, P H I L I P P I N E  I S L A N J S  
PALAW4N P H I L I P P I  NE I SL ANOS 
SULU SEA 
PANAY P H I L I P P I N E  ISLANDS 
CEBU, P H I L I P P I N E  ISLANDS 
LEYTE, P H I L I P P I N E  ISLANOS 
NEGROS, P H I L I P P I N E  ISLANDS 

HINOANAO, P H I L I P P I N E  ISLANOS 
SULU ARCHIPELAGO 

ELST OF P H I L I P P I N E  ISLANDS 
BORNEO 
CELEBES SEA 
TALAUD ISLANOS 
NORTH OF HALHAHERA 
NORTHERN CELEBES 
MOLUCCA PASSAGE 
HALHAHERA 
CELEBES 
MOLUCCA SEA 
CERAH SEA 
BURU 
CERAM 
SOUTHWEST OF SUMATqA 
SOUTHERN SUMATRA 
J A V A  SEA 
SUNOA S T R A I T  
JAVA 
B A L I  SEA 
FLORES SEA 
BANOP. SEA 
TANIMBAR ISLANDS REGION 

B A L I  ISLAND REGION 
SOUTH OF B A L I  ISLAND 
SUH8AWA ISLANO REGION 
FLORES ISLANO REGION 
SUMBA I S L A N O  REGION 
SAWU SEA 
TIHOR 
T I M 0 4  SEA 
SOUTH OF SUMBAWA ISLAND 
SOUTH OF SUMBA ISLLNO 
SOUTH OF TIMOR 
BURPA-INDIA BORDER REGION 
BURMA-EAST PAKISTAN BOROER REG. 
@ URHA 
BURWA-CHINA BOROER REGION 
SOUTH BURMA 
SOUTHEAST ASIA  
HA1 NAN ISLAND 

souin OF J A V A  

7- 2 
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30 1 
30 2 
30 3 
304 
30 5 
306 
307 
308 
30 9 
310 
311 
3i 2 
31 3 
314 
315 
316 
31 7 
31 8 
319 
32 0 
321 
322 
323 
324 
32 5 
326 
32 7 
32 8 
329 
330 
331 
332 
333 
334 
335 
336 
337 
33 8 
339 
340 
341 
342 
34 3 
344 
34 5 
346 
347 
348 
34 9 
350 
35 1 
352 
35 3 
354 
355 
356 
35 7 
358 
359 
36 0 
361 
362 
36 3 
36 4 
36 5 
366 
367 
36 8 
369 
37 0 
37 1 
37 2 
373 
374 
37 5 
376 

SOUTH C H I N A  SEA 
EASTERN KASHMIR 
KASHMIR- INDIA  BORDER REGION 
KASHHIR-T IBET BORDER REGION 
T I B E T - I N O I A  BORDER REGION 
T I B E T  
SZECHWAN PROVINCE 9 CHINA 
NORTHERN I N D I A  
N E P A L - I N D I A  BOROER REGION 
NEPAL 
S I K K I M  
BHUTAN 
I N D I A - C H I N A  BOROER REGION 
I N D I A  
I N O I A - E A S T  PAKISTAN BORDER REG. 
EAST P A K I S T A N  
EASTERN I N D I A  

BAY OF BENGAL 
K I R G I Z - S I N K I A N G  BOqDER REGION 

YUNNAN PROVINCE* C i I N A  

SOUTHERN S I N K I A N G  PROV., CHINA 
KANSU PROVINCE, CHINA 
NORTHERN CHINA 
KASHU I R - S  I N K I A N G  80RDER REGION 

CENTRAL R U S S I A  
LAKE B A I K A L  REGION 
EAST OF L A K E  B A I K A L  
EASTERN UAZAKH SSR 
ALMA- ITA  REGION 
KAZAKH-SINKIANG BORDER REGION 

USSR-MONGOLIA BOROER REGION 
MONGOLIA 
URAL MOUNTAINS REGION 
WESTERN KAZAKH SSR 
EASTERN CAUCASUS 
CASPIAN SEA 
UZBEK SSR 
TURKHEN SSR 
IRAN-USSR BORDER REGION 

TURKEY- IRAN BORDER REGION 
N.W. IRAN-USSR BOR3ER REGION 
NORTH WESTERN I R A N  
I R A N - I R A Q  BOROER REGION 
WESTERN I R A N  
I R A N  
NORTHWEST ERN AFGHAN I S  TAN 
SOUTH WE STERN AFGHAN I STAN 
EASTERN ARABIAN PENINSULA 
P E R S I A N  GULF 
SOUTHERN I R A N  
WESTERN P A U I S T A N  
GULF OF OMAN 
NEAR COAST OF WEST P A K I S T A N  
SOUTHWESTERN RUSSIP 
RUHANIA 
BULGARIA  
BLACK SEA 
CRIHEA REGION 
WESTERN CAUCASUS 
GREECE-BULGARIA ROROER REGION 
GREECE 
AEGEAN SEA 
TURKEY 
TURKEY-USSR BORDER REGION 
SOUTHERN GREECE 
OOOECANESE I S L A N D S  
CRETE 
E ASTERN HEOITERRANE AN SEA 
CYPRUS 
OEAG SEA P I G I O N  
JORDAN - SYRIA  REGION 
I R A Q  
PORTUGAL 

T S I N G H A I  PROVINCE-  CHINA 

NORTHERN S I N K I A N G  PROV.9 CHINA 

TURKHEN-AFGHANISTAN BORDER REG. 

377 
37 8 
379 
38@ 
381 
382 
38 3 
38 4 
385 
38 6 
387 
388 
389 
390 
39 1 
392 
393 
394 
395 
396 
397 
398 
399 
400 
4@ 1 
402 
40 3 
404 
40 5 
40 6 
40 7 
40 8 
40 9 
41 0 
411 
41 2 
413 
414 
415 
41 6 
417 
41 8 
419 
420 
421 
422 
42 3 
424 
425 
426 
427 
42 8 
42 9 

43 1 
432 
433 
434 
435 
436 
437 
43 8 
439 
440 
44 1 
44 2 
44 3 
44 4 
44 5 
44 6 
447 
44 8 
44 9 

451 
45 2 

430 

4 5 0  
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S P A I N  
PYRENEES 
NEAR SOUTH COAST OE FRANCE 
CORSICA 
CENTRAL I T A L Y  
A D R I A T I C  SEA 
Y UG OSL A V I  A 
WEST OF GIBRALTAR 
S T R A I T  OF G I B R A L T h  
BALEARIC I S L A N D S  
WESTERN MEOITERRANEAN SEA 
S A R D I N I A  
TYRRHENIAN SEA 
SOUTHERN I T A L Y  
ALBANIA  
GREECE-ALBANIA BORDER REG1 ON 
MADEIRA I S L P N D S  REGION 
CANARY I S L A N D S  REGION 
HOROCCO 
ALGERIA 
T U N I S I A  
S I C I L Y  
I D N I A N  SEA 
MEOITERRANEAN SEA 
NEAR COAST OF L I B Y A  
NORTH ATLANTIC OCEIN 
NORTH ATLANTIC R I D Z E  
AZORES I S L A N D S  REGION 
AZORES ISLANOS 
CENTRAL MID-ATLANTIC RIDGE 
NORTH OF ASCENSION I S L A N D  
ASCENSION ISLANO REGION 
SOUTH ATLANTIC OCEIN 
SOUTH ATLANTIC 410GE 
T R I S T A N  OA CUNHA REGION 
BOUVET ISLANO REGION 
SOUTHWEST OF AFRICI I  
SOUTHEASTERN ATLANTIC OCEAN 
EASTERN GULF OF ADEN 
SOCOTRA REGION 
ARABIPN SEA 
LACCAOIVE ISLANDS REGION 
NORTHEASTERN SOHALXA 
NORTH I N D I A N  OCEAN 
CARLSBERG RIDGE 
VALGIVE I S L A N D S  REGION 
L ACCADI VE SEA 
CEYLON 
SOUTH I N O I A N  OCEAN 
CHAGOS ARCHIPELAGO REGION 
MASCAREM ISLANOS REGION 
A T L A N T I C - I N D I A N  R I S E  
H I D - I N D I A N  R I S E  
SOUTH OF AFRICA 
PRINCE EDWARD ISLANOS REGION 
CROZET ISLANOS REGION 
KERGUELEN ISLANDS REGION 
AHSTEROAH-NATURALISTE R IDGE 
SOUTHEAST I N O I A N  R I S E  
KERGUELEN-GAUSSBER; R I S E  
souin OF AUSTRALIA 
SASKATCHEWAN PROVINCE, CANAOA 
MANITOBA PROVINCE 9 CANID4  
HUOSON BAY 
ON1 AR I O  
HUOSON S T R A I T  REGION 

D A V I S  S T R A I T  
LABRAOOR 
EAST OF LABRAOOR 

GASPE PENINSULA 
EASTERN OUEBEC 
A N T I C O S T I  ISLANO, CANAOa 
NEW BRUNSWICK 
NOVA SCOTIA 

NORTHERN auEeEc  

SOUTHERN o u E e E c  
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453 
454 
455 
456 
457 
45 8 
45 9 
460 
461 
46 2 
463 
464 
465 
466 
467 
b 6  8 
469 
470 
47 I 
472 
47 3 
47 4 
475 
47 6 
477 
47 8 
479 
480 
481 
48 2 
483 
Q 8 b  
585 
48 6 
487 
488 
489 
490 
491  
492 
s93 
494 
49 5 
496 
497 
49 8 
499 
5 0 0  
50 1 
50 2 
503 
50 4 
50 5 
506 
50 7 
5 0 8  
50 9 
5 1  0 
5 1 1  
S I  2 
5 1  3 
51  4 
51  5 
5 1  6 
5 1  7 
51  8 
519 
520 
521  
522 
523 
524 
525 
52 6 
527 
528 

PRINCE EDWARD ISLAHO, CANAOA 
GULF OF ST.  LAWSENSE 
NEWFOUNOLANO 
MONTANA 
EASTERN IOAHO 
HEBGEN LAKE REGION 
YELLOWSTONE NATIONAL PARK, WVO. 
W YO MI NG 
NORTH OAKOTA 
SOUTH DAKOTA 
NEBRASKA 
M I N N €  SOT& 
IOWA 
WISCONSIN 
I L L  I N 0 1  S 
Y ICHIGAN 
I NO I A  NA 
SOUTHERN ONTARIO 

NEW VORK 
PENNSYLVANIA 
NORTHERN NEW ENGLANO 
MAINE 
SOUTHERN NEW ENGLAND 
GULF O f  MAINE 
UTAH 
COLORAOO 
KANSAS 
I O W A -  MISSOURI BOROfR REGION 
MISSOURI-KANSAS BOPOER REGION 
MISSOURI  
MISSOURI-ARKANSAS BORDER i?EGION 
EASTERN WXSSOUIII 

on1 o 

NEW MAORIO, MISSOUPI  REGION 
CAPE GIQAROEAU. MISS OUR^ REGION 
SOU THE RN I L L I N O I S  
SOUTHERN INOIANA 
KENTUCKY 
WEST V I R G I N I A  
V I R G I N I A  
CHESAPEAKE BAY REGION 
NEW JERSEY 
EASTERN ARIZONA . 
NEW MEXICO 
TEXAS PANHANDLE REZION 
WEST TEXAS 
OKL AH D t l A  
CENTRAL TEXAS 
ARKANSAS-OKLAHOMA BORDER REGION 
ARKANSAS 
LOU I S  IANA-TEX AS BOROE R REG I O N  
L OU I S  IANA 
w I S S I S S I P P I  
TENNESSEE 
ALABAMA 
WESTERN FLORIDA 
GEORGIA 
FLOSIOA-GEORGIA BOiOER REGION 
SOUTH CAROLINA 
NORTH CAROLINA 
OFF EAST COAST OF UNITED STATES 
F LO RI 0 A PEN INSULA 
BAHAMA ISLANOS 
E. ARIZ. - MEXICO BOROER REGION 
MEXICO-NEW MEXICO BORDER REGION 
TEXAS-MEXICO BOROEX REGION . 
SOUTHERN TEXAS 
TEXAS GULF COAST 

NORTHERN MEXICO 
CENTRAL HEXICO 
JAL ISCO t MEXICO 
VERA C R U t t  MEXICO 

CHIHUAHUA , MEXICO 

GULF OF MEXICO 
GULF OC CAMPECHE 
B R A Z I L  

529 
530 
531 
532 
533 
534 
53 5 
53 6 
537 
53 8 
539 
540 
54 1 
512 
54 3 
544 
545 
546 
54 7 
54 8 
549 
55 0 
551 
55 2 
55 3 
55 4 
555 
556 
557 
55 8 
559 
56 0 
5 6 1  
562 
563 
564 
565 
566 
567 
56 8 
569 
570 
5 7 1  
572 
573 
574 
575 
576 
577 
57 8 
579 
58 0 
581 
582 
583 
584 
58 5 
586 
587 
588 
589 
590 
591  
592 
593 
594 
595 
596 
59 7 
590 
599 
60 0 
60 1 
60 2 
60 3 
604 
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GUY ANA 
SURINAM 
FRENCH GUIANA 
E I R E  
UNITED KINGOOM 
NORTH SEA 
SOUTHERN NORWAY 
SWEOEN 
B A L T I C  SEA 
FRANC€ 
BAY OF BISCAY 
NETHERLANOS 
BELGIUM 
0 EN PARK 
GERMANY 
S HI 1 ZERLA NO 
NORTHERN I T A L Y  
AUSTRIA 
CZECHOSLOVAKIA 
POL AN0 
HUNGA RY 
NORTH WE ST AFRICA 
SOUTHERN ALGERIA 
L I B Y A  
U N I T E 0  ARAB REPUBLIC 
REO SEA 
WESTERN ARABIAN PENINSULP. 
CENTRAL AFRICA 
SUDAN 
E T H I O P I A  
WESTERN GULF OF ADEN 
NORTHWESTERN SOMALIA 
OFF S. COAST OF NORTHWEST AFRICA 
CP.MERO0 N 
R I D  HUN1 
CENTRAL AFRICAN REPUBLIC 
GABON 
CONGO 
REPUBLIC OF THE CONGO 
UGANDA 
LAKE VICTORIA REGION 
KENYA 
SOUTHERN SO M A L I  A 
LAKE TANGANYIKA REGION 
TANZANIA 
NORTHWEST OF MALAGASAY REPUBLIC 
dNGOLA 
ZAMBIA 
M A L A W I  
SOUTHWEST AFRICA 
BOTSWANA REPUBLIC 
RHOOE S I 1  
M 02 A M 91 PU E 
MOZ AM01 QUE CHANNEL 
MALAGASAY REPUBLIC 
REPUBLIC OF SOUTH AFRICA 
LESOTHO 
SWAZILAH) 
OFF COAST OF SOUTH AFRICA 
NORTHWEST OF AUSTRALIA 
WEST OF A U S T R I L I A  
WESTERN AUSTRALIA 
NORTHERN TERR ITORV. AUSTRALIA 
SOUTH AUSTRALIA 
GULF OF CARPENTER14 

CORAL SEA 
SOUTH OF SOLOMON ISLANOS 
NEW CALEOONIA REGION 
SOUTHWEST OF AUSTRALIA 
OFF SOUTH COAST O F  AUSTRALIA 
NEAR SOUTH COAST 0' AUSTRALIA 
NEW SOUTH WALES, AJSTRALIA 

QUEENSLANO, AUSTRALIA 

VICTORIA,  AUSTRALIA 
NEAR S.E. COAST O F  AUSTRALIA 
NEAR EAST COAST OF AUSTRALIA 
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60 5 
606 
60 7 
604 
60 9 
61 0 
611 
612 
61 3 
61 4 
615 
61 6 
61 7 
61 8 
619 
629 
621 
622 
62 3 
62 4 
625 
62 6 
62 7 
62 8 
629 
63 5 
63 I 
632 
63 3 
634 
635 
636 
63 7 
63 8 
639 
64 0 
641 
64 2 
64 3 
644 
64 5 
64 6 
64 7 
64 8 
64 9 
65 3 
65 1 
65 2 
65 3 
654 
65 5 
65 6 
65 7 
65 8 
65 9 
660 
66 1 
662 
66 3 
664 
665 
66 6 
66 7 
66 8 
66 9 
67C 
671 
672 
673 
674 
675 
676 
677 
67 8 
679 
68 0 

EAST OF AUSTRALIA  
NORFOLK I S L A N D  REGION 
NORTHWEST OF NEW ZEALAND 
BASS S T R A I T  
TASHANIA  REGION 
SOUTHEAST OF AUSTRALIA 
NOrlTH P A C I F I C  OCEAN 
H A W A I I  REGION 
H A W A I I  
CAROLINE ISLANDS REGION 
HARSHALL ISLANDS REGION 
ENIWETOK ATOLL REGION 
B I K I N I  ATOLL REGION 
GILBERT ISLANOS RESION 
JOHNSON I S L A N O  REGION 
L I N E  I S L A N D S  GEGION 
PALVVRA I S L A N O  REGION 
CHQISTHAS I S L A N D  E G X O N  
E L L I C E  I S L A N D S  REGION 
PHOENIX I S L A N D S  R E Z I O N  
TEKELAU I S L A N O S  4E;ION 
NORTHERN COOK I S L A Y O S  
COOK I S L A N D S  REGION 
SOCIETV I S L A N D S  REGION 
T U B U A I  ISLANOS REGION 
MAQQUESAS I S L A N D S  REGION 
TUAHOTU ARCHIPELAGO REGION 
SOUTH P A C I F I C  OCEAN 
LOllONOSOV SIOGE 
ARCTIC OCEAN 
NEAP NORTH COAST OF GREENLANO 
EASTERN GREENLANO 
I C E L A N D  REGION 
ICELAND 
J A N  MAVEN I S L A N D  REGION 
GWENLANO SEA 
NORTH OF SVALBARO 
NORWEGIAN SEA 
SVALBARO REGION 
NORTH O F  FRANZ JOSEF LANO 
FRANZ JOSEF LANO 
NORTHERN NORWAY 
BARENTS SEA 
NOVAYA ZEHLVA 
KARA SEA 
NEAR COAST OF WESTERN S I B E R I A  
NORTH OF SEVERNAYA ZEHLVA 
SEYERNAVA ZEHLVA 
NEAR COAST OF CENT?AL S I B E R I A  
EAST OF StVERNAVA ZEHLVA 
LAPTEY SEA 
EASTERN RUSSIA  

NORTHEASTERN CHINA 
NORTH KOREA 
SEA OF J A P A k  

S A K H A L I N  I S L A N D  
SEA OF OKHOTSK 
EASTEPN CHINA 
YELLOW SEA 
OFF COAST OF EASTE3N CHINA 
NORTh OF NEW S I B E Q I A N  I S L A N D S  
NEW S I B E R I A N  I S L A N 3 S  
EAST S I B E R I A N  SEA 

EASTERN S I B E R I A  
CHUKCHI SEA 
BERING S T R A I T  

B E A W 0 4 T  SEA 
ALASKA 

OUEtN E L I Z A B E T H  ISLANOS 

WESTERN GREENLANO 

E. RUSSIA-N.E. CHINA BORDER REG. 

NEAR E. COAST OF EASTERN RUSSIA  

NEAR Y e  COAST OF EhSTERN S I B E R I A  

S T .  LAWRENCE I S L A N 3  REGION 

NORTHERN YUKON TERPITORY 9 CANfiOA 

NORTHWEST T E R F I T O F I E S v  CANADA 
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681 
682 
663 
684 
685 
68 6 
687 
68 8 
689 
690 
691 
69 2 
693 
694 
b9 5 
69 6 
697 
698 
699 
700 
70 1 
7C 2 
70 3 
70 4 
705 
706 
707 
70 8 
70 9 
710 
711 
712 
713 
714 
715 
716 
717 
71 8 
719 
72 0 
721 
72 2 
723 
724 
725 
726 
72 7 
72 e 
72 9 

B A F F I N  BAY 
B A F F I N  I S L A N D  REGI3N 
SOUTHEAST CENTRAL P A C I F I C  OCEAN 
EASTER ISLANO CORDILLERA 
EASTER ISLANO R E G I 3 N  
WEST C H I L E  F I S E  
JUAN FERNANDEZ ISLPNOS REGION 

CHATHAM I S L A N D S  RESION 
SOUTH OF CHATHAH ISLANDS 
SOUTH P A C I F I C  CORDILLERA 
SOUTHERN P A C I F I C  OCEAN 
EAST CENTRAL P A C I F I C  OCEAN 

WEST OF GALAPAGOS I S L A N D S  
GALAPAGOS ISLANDS PEGION 
GALAPAGOS ISLANOS 
SOUTHWEST OF GALAPAGOS ISLANOS 
SOUTHEAST OF GALAF4GOS I S L A N D S  
SOUTH OF TASWANIA 
WEST OF MACOUAQIE I S L A N D  
GALLENV I S L A N D S  R E i I O N  
ANOAMAN I S L A N D S  REGION 
NICOBAR I S L A N D S  R E Z I O N  

NORTHERN SUMATRA 
HALAV PENINSULA 
GULF OF S I A H  
AFGHANISTAN 
WEST PAKISTAN 
SOUTHWESTERN KASHHIR 

CENTRAL KAZAKH SSR 
SOUTHEASTERN UZBEK SSR 
TAOZHIK  SSR 
K I R G I Z  SSR 
AFGHANISTAN-USSR BOROER REGION 
HINDU KUSH REGION 
TAOZHIK-S INKIANG 83RDER REGION 
NORTHWESTERN KASHMIR 
F I N L A M )  
NORWAY-USSR BOROER REGION 
FINLANO-USSR BOROEZ REGION 
WESTERN RUSSIA  
WESTERN S I B E R I A  
CENTRAL S I B E R I A  
V I C T O R I A  LANb. ANTARCTICA 
ROSS SEA 
ANTARCTICA 

EAST OF NORTH I S L A N D *  N.Z. 

NORTHERN EASTER I CORDILLERA 

OFF W e  COAST OF NOSTHERN SUWATRA 

INDIA-WEST PAKISTAN BOSDER REG. 
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