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Fake	  events	  in	  Macroseismology	  

Fake	  events:	  	  
	  
•  It	  never	  happened	  
•  There	  is	  a	  loca9on	  error	  
•  There	  is	  a	  origin	  9me	  error	  
•  It	  is	  a	  duplica9on	  

We	  have	  been	  reviewing	  the	  Portuguese	  seismicity	  in	  the	  period	  
1900-‐1960	  	  (project	  INSPIRE,	  PTDC/CTE-‐GIX/122262/2010)	  and…	  
	  
Similar	  problems	  are	  found	  in	  the	  instrumental	  period	  (more	  
frequently	  than	  expected)	  
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Reloca9on	  differences	  of	  the	  studied	  earthquakes	  (blue	  point	  –	  old	  loca9ons;	  red	  circles	  –	  new	  loca9ons)	  	  
3	  



4	  



A	  catalogue	  with	  1052	  events	  was	  build	  up	  
	  
	  
	  
But:	  
• Only	  349	  are	  instrumentally	  recorded	  (1/3	  of	  the	  whole	  catalogue)	  
	  
• Just	  178	  have	  enough	  data	  to	  be	  relocalized.	  

• S9ll	  in	  the	  last	  years…	  
	  

	  Total 	  Recorded	  	  	  Located	  
1959 	  27 	  	  	  	  	  	  	  22 	  	  	  	  	  	  	  	  9	  
1960 	  25 	  	  	  	  	  	  	  17 	  	  	  	  	  	  14	  

5	  



Some	  examples:	  
	  
1919-‐09-‐10	  	  10:40,	  10:56	  	  
38.12N	  	  0.85W	  	  (SE-‐Spain)	  
Mw	  =	  5.4	  
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Instrumental	  

macroseismic	  
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DATA_TYPE EVENT_CATALOGUE 
Reviewed ISC Bulletin 
-EVENT-|-----------------ORIGIN (PRIME HYPOCENTRE)-----------------|-----MAGNITUDES----... 
EVENTID,AUTHOR ,DATE      ,TIME     ,LAT     ,LON     ,DEPTH,DEPFIX,AUTHOR  ,TYPE ,MAG 
 912925,ISS    ,1919-09-10,10:40:00 , 41.5000, -7.0000,     ,      ,        ,     ,  
 912926,ISS    ,1919-09-10,10:44:30 , 44.0000,  2.5000,     ,      ,        ,     , 
 912927,ISS    ,1919-09-10,10:56:05 , 41.5000, -7.0000,     ,      ,        ,     , 
 912928,ISS    ,1919-09-10,11:00:35 , 44.0000,  2.5000,     ,      ,        ,     ,  
 912929,ISS    ,1919-09-10,11:58:30 , 41.5000, -7.0000,     ,      ,        ,     , 
 912930,ISS    ,1919-09-10,12:03:00 , 44.0000,  2.5000,     ,      ,        ,     , 
 912931,ISS    ,1919-09-10,14:21:50 , 41.5000, -7.0000,     ,      ,        ,     , 
 912932,ISS    ,1919-09-10,14:26:20 , 44.0000,  2.5000,     ,      ,        ,     , 
 912934,ISS    ,1919-09-11,00:38:00 , 41.5000, -7.0000,     ,      ,        ,     , 
 913011,ISS    ,1919-11-29,00:25:20 , 40.8000,  0.5000,     ,      ,        ,     , 
 913012,ISS    ,1919-11-29,00:26:30 , 40.8000,  0.5000,     ,      ,        ,     , 
  
STOP 

ISC	  2015	  (last	  week)	  
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1919-‐11-‐29	  
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Galbis,	  1932,	  p.	  664	  
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Galbis,	  1932,	  p.	  202	  

1910-‐11-‐25	  01:34,	  10:56	  	  34.70N	  	  16.07W	  	  (Atlan9c)	  
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	  1910 1125 0134 49.93RQ 34.696 -16.067 17.2S  IM  71.32                        1 
 GAP=222        7.16      85.9    67.9 43.1 -0.2243E+04 -0.2929E+03 -0.1407E+04E 
 ACTION:UP  15-05-26 13:29 OP:cruz STATUS:               ID:19101125013449 L   I 
 1910 1125 0134 49.63RQ                      BUL                               1 
 REGIAO: Madeira Islands, Portugal Regi                 393 FE95               3 
 STAT SP IPHASW D HRMM SECON CODA AMPLIT PERI AZIMU VELO AIN AR TRES W  DIS CAZ7 
 LIS      P       0136 24.0                               91   -0.1510  762  52 
 COI      P   9   0137 24.0                               90   41.48 0  912  46 
 COI      S       0138 48.0                               90   -0.4610  912  46 
 SFS      P   4   0138 12.0                               90   89.12 0  915  75 
 PDA      P   9   0138 42.0                               90   117.7 0  926 294 
 PDA      S       0140 12.0                               90    4.19 9  926 294 
 CRT      P   9   0137 26.0                               46    7.55 0 1158  73 
 CRT      S       0139 24.0                               48    0.6310 1158  73 
 EBR      P   4   0139 46.0                               45   92.47 0 1607  60 
 EBR      S   4   0141 44.0                               47   49.64 0 1607  60 
 PAR      S       0143 00.0                               37   -0.2810 2190  39 
 STR      P       0139 50.0                               34    2.0910 2497  45 
 STR      S   4   0144 16.0                               36   21.06 0 2497  45 
 EDI      S   4   0144 18.0                               30   13.67 0 2558  19 
 JEN      P       0140 18.0                               28   -1.6110 2866  42  

Magnitude	  (using	  Abe,	  1998),	  Ms	  =	  5.2	  
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1960-‐06-‐04	  08:09,	  10:56	  	  40.93N	  	  29.38W	  	  (Atlan9c	  ridge)	  
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DATA_TYPE EVENT_CATALOGUE 
Reviewed ISC Bulletin 
-EVENT-|-------------------ORIGIN (PRIME HYPOCENTRE)------------------|----MAGNITUDES----... 
EVENTID,AUTHOR ,DATE      ,TIME       ,LAT     ,LON      ,DEPTH,DEPFIX,AUTHOR ,TYPE ,MAG  
 879349,ALM    ,1960-06-01,06:18:50.50, 38.1500,  -1.0700,     ,      ,       ,     , 
 879397,ISS    ,1960-06-04,08:09:51   , 40.5500, -29.3500,  0.0,      ,       ,     , 
 879398,BCIS   ,1960-06-04,08:14:00   , 39.5000, -30.0000,     ,      ,       ,     , 
 879404,ISS    ,1960-06-04,11:05:15   , 39.9700, -29.6500,  0.0,      ,       ,     , 
 879407,BCIS   ,1960-06-04,19:41:30   , 36.0000,   4.0000,     ,      ,       ,     , 
 879415,BCIS   ,1960-06-06,04:52:48   , 36.2500,   3.7500,     ,      ,       ,     , 
 879447,BCIS   ,1960-06-09,03:33:12   , 36.2500,   4.0000,     ,      ,       ,     , 
 879462,ISC    ,1960-06-09,17:47:44.95, 38.1135, -26.3490, 15.0,TRUE  ,ISC    ,MS   , 
5.2,ISC    ,MS_BB, 5.2,MOS    ,M    , 5.0,MOS    ,M    , 5.2 
  
STOP 
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S	  

PnPn	  
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Conclusions	  
Catalogues	  of	  XX	  century	  seismicity	  (assumed	  instrumentally	  recorded)	  contain:	  
•  fake	  earthquakes	  
•  (do	  not	  contain)	  missing	  earthquakes.	  
•  Duplicate	  earthquakes	  
•  Misslocated	  earthquakes	  
	  
Thus,	  situa9on	  of	  catalogues	  of	  instrumental	  seismicity	  recorded	  up	  to	  the	  six9es	  
do	  not	  look	  much	  beker	  than	  catalogues	  of	  historical	  macroseismic	  events.	  
	  

These	  (sad)	  results	  do	  not	  affect,	  in	  general	  to	  the	  largest	  earthquakes;	  but	  they	  put	  
some	  concern	  on	  events	  with	  magnitudes	  around	  M5	  and	  even	  M6	  and	  point	  to	  the	  
necessity	  of	  a	  throughout	  review	  of	  the	  ISC	  files.	  
	  
However,	  the	  amount	  of	  work	  and	  characteris9cs	  of	  the	  research	  points	  also	  the	  
suitability	  to	  distribute	  such	  task	  at	  regional	  levels,	  ISC	  ac9ng	  much	  more	  as	  
coordina9ng	  and	  homogenizing	  unit	  and	  steering	  ins9tu9on.	  	  
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