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SUMMARY. — T h i s p a p e r c o m p a r e s t l ie se i smic r e s u l t s c o r r e s p o n d i n g 
to 1961-65 w i t h t h o s e p r e s e n t e d in seve ra l a u t h o r ' s p r io r s t u d i e s f o r t h e 
I b e r i a n P e n i n s u l a reg ion , w h i c h w e r e o b t a i n e d r e d u c i n g t o a 50 y e a r pe r iod 
t h e a v a i l a b l e se i smic m a t e r i a l u p t o 1960. T h e p r e s e n t p a p e r l i s ts 237 
e a r t h q u a k e s , a se lec t ion b e t w e e n t h o s e o c c u r r e d a n d r e c o r d e d ; t h e i r epi-
c e n t r a l c o o r d i n a t e s , or igin t i m e , d e p t h a n d m a g n i t u d e f r o m b o d y w a v e s ; 
a n d a d i scuss ion a b o u t t h e se i smica l ly a c t i v e q u a d r i c l e s on t h e a r e a , r eg iona l 
d e n s i t y , e p i c e n t e r d i sp l ay , a n n u a l f r e q u e n c y in s t e p s of % m> t h e p a r a b o l i c 
a d j u s t m e n t f o r log N , m, t e c t o n i c flux a n d i n t e r m e d i a t e foc i l o c a t i o n re-
l a t e d w i t h t h e m a i n t e c t o n i c f e a t u r e s . 

1961-65 is a t e n t h of t h e fo resa id r e d u c e d 50 Y . P . a n d t h e p r e s e n t 
r e s u l t s ag ree w i t h t h e p r e l i m i n a r y ones , as i t w a s e x p e c t e d ; m a i n l y f o r t h e 
fo l lowing f e a t u r e s : a) m i g r a t i o n of m a x i m a l d e n s i t y wh ich is E a s t e r l y ; 
b) a s a t i s f a c t o r y p a r a b o l i c regress ion fo r log JVT, m; c) t h e cycl ic a p p e a r a n c e 
r e g a r d i n g a n n u a l f r e q u e n c y v a r i a t i o n ; d) c o n t i n u a t i o n of t h e a c c u m u l a t i v e 
b e h a v i o u r fo r t h e s t r a i n re lease c u r v e d u r i n g t h e p r e s e n t pe r iod , w h i c h 
b e g a n in 1954; e) se i smic i ty is s ign i f ica t ive ly of an i n t r a l p i n e c h a r a c t e r , 
a n d /) i n t e r m e d i a t e foci ( p r e l i m i n a r y d e t e r m i n a t i o n s ) l a y i n g o u t b y l ine 
w i t h b o t h : G u a d a l q u i v i r F a u l t , S W e x t e n s i o n , a n d A l b o r a n Sea ' s b o t t o m s . 

RESUMEN. — E s t o a r t í cu lo c o m p a r a los r e s u l t a d o s c o r r e s p o n d i e n t e s 
a 1961-65 con los p r e s e n t a d o s en o t ro s a n t e r i o r e s t r a b a j o s del a u t o r p a r a 
la R e g i ó n de l a P e n í n s u l a I b é r i c a , los cua les se d e d u j e r o n r e d u c i e n d o a 
u n pe r í odo do 50 a ñ o s el m a t e r i a l d i spon ib l e h a s t a 1960. Se d a u n a l i s t a 
con 237 t e r r e m o t o s , u n a selección e n t r e los ocu r r i dos y r e g i s t r a d o s ; sus 
c o o r d e n a d a s ep icen t r a l e s , t i e m p o or igen p r o f u n d i d a d y m a g n i t u d d e d u c i d a 
de o n d a s i n t e r n a s , y se a n a l i z a n las c u a d r í c u l a s a c t i v a s del á rea , la d e n s i d a d 
reg iona l , la s i t u a c i ó n de los ep i cen t ros , la f r e c u e n c i a a n u a en g ru j ios de 
Vi ni, el a j u s t e p a r a b ó l i c o e n t r e log N y m, el f l u jo t e c t ó n i c o y la loca l izac ión 

de focos i n t e r m e d i o s r e l a c i o n a d a con los r a sgos m á s sa l i en tes de la t e c t ó n i c a . 
1961-65 es u n déc imo del a n t e d i c h o pe r í odo do 50 a ñ o s y los p r e s e n t e s 

r e s u l t a d o s c o n c u e r d a n con los p r e l i m i n a r e s , c o m o se e s p e r a b a , m a y o r m e n t e 
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en los s igu ien tes c a r a c t e r e s : a) m ig rac ión de la d e n s i d a d m á x i m a d e s d e 
el E ; b) s a t i s f a c t o r i a regres ión p a r a b ó l i c a de log N, ra; c) a p a r i e n c i a cíclica 
en la va r i ac ión de la f r e c u e n c i a á n u a ; d) c o n t i n u a c i ó n del c o m p o r t a m i e n t o 
a c u m u l a t i v o d u r a n t e el p r e s e n t e pe r í odo y p a r a la c u r v a de l i be rac ión 
de es fuerzos , que c o m e n z ó en 1954; e) l a s i s m i c i d a d t i e n e a c u s a d o c a r a c t e r 
i n t r a l p i n o , y /) los focos i n t e r m e d i o s ( d e t e r m i n a c i o n e s p r e l i m i n a r e s ) c a e n 
a lo l a rgo de la F a l l a del G u a d a l q u i v i r , e x t e n d i d a al S W , y de los f o n d o s 
m á s p r o f u n d o s del m a r de A l b o r á n . 

RIASSUNTO. — L ' a u t o r e c o n f r o n t a i r i s u l t a t i r e l a t i v i a l la s i smic i t à 
del la P e n i s o l a I be r i c a da l 1961 al 1965, con quel l i p r e c e d e n t e m e n t e p u b -
bl ica t i d a a l t r i x lu tor i e r i c a v a t i da d a t i s ismici o t t e n u t i in 50 a n n i , fino al 
1960. 

I n q u e s t a n o t a v e n g o n o r i p o r t a t i in u n a l i s t a d i 237 t e r r e m o t i ( f r a 
quell i a v v e n u t i e quell i r eg i s t r a t i ) , le c o o r d i n a t e e p i c e n t r a l i ; il t e m p o ori-
g ine ; le p r o f o n d i t à e m a g n i t u t o d e d o t t e da l le o n d e spaz ia l i ; u n a d i scuss ione 
sul la quadr i c l e s i s m i c a m e n t e a t t i v e ne l la z o n a p r e s a in e s a m e ; l a pos iz ione 
degli ep i cen t r i ; la f r e q u e n z a a n n u a l e in g r u p p i d i % m ' l ' a c c o r d o p a r a b o -
lico f r a log N ed m; il flusso t e t t o n i c o , e in f ine la pos iz ione dei f u o c h i 
i n t e r m e d i r i fe r i t i al le p r inc ipa l i l inee t e t t o n i c h e . 

I r i s u l t a t i o t t e n u t i nel pe r i odo 1961-1965 c o n c o r d a n o — c o m e del 
r e s to si s p e r a v a — con quel l i del c i n q u a n t e n n i o g ià in p r e c e d e n z a s t u d i a t o , 
s p e c i a l m e n t e pe r le s eguen t i c a r a t t e r i s t i c h e : a) m i g r a z i o n e del la d e n s i t à 
m a s s i m a verso E s t ; b) u n a s o d d i s f a c e n t e r eg ress ione del log N ed ra; c) u n a 
a p p a r e n z a ciclica del la v a r i a z i o n e a n n u a l e del la f r e q u e n z a ; d) l a c o n t i n u i t à 
d e l l ' a n d a m e n t o c u m u l a t i v o del la c u r v a degli s forz i l i b e r a t i ne l p e r i o d o p re so 
in e same , ed in iz ia to nel 1954; e) il c a r a t t e r e i n t r a l p i n o del la s i smic i t à ; /) la 
posizioni; dei f u o c h i i n t e r m e d i ( d e t e r m i n a z i o n e p re l imina re ) , i qua l i ca-
dono f r a la f ag l i a del G u a d a l q u i v i r (al l a rgo) ve r so S W , e i f o n d a l i m o l t o 
p r o f o n d i del M a r e d i A l b o r a n . 

1 . I N T R O D U C T I O N . 

The purpose of this paper is to check the present seismic results, 
1961-1965, with those deduced for the " 50 year period " (*) regarding 
the Iberian Peninsula region, which extends 1.340,000 sq km, approx-
imately. 

The material used is quoted in the "Boletín de sismos próximos "(**) 
wherein issues the preliminary determinations of epicentral coordi-
nates, origin time, focal deptli and magnitude of the earthquakes occur-
red inside the area 35°-44°íT, 10°W-5°E. Then, you have five years 

(*) See re fe rences CM, S D , E P , P M , E S , MA. 
(**) W h i c h is p u b l i s h e d b y t h e L a b o r a t o r i o C e n t r a l des Servicio de 

Sismologia . 
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of instrumental data, one tenth to compare again the foresaid 50 Y.P. , 
•which "was established reducing all material available up to 1960. 

2. LOCATED SHOCKS. 

Table I lists the earthquakes with epicenters located on the area 
during the lapse 1 9 6 1 - 1 9 6 5 , using the records from the Spanish penin-
sular seismologieal stations and also the information from the neigh-
bouring Portuguese, Algerian and Morocco ones. Table I I quotes the 
remarks corresponding to Table I . They were located 237 shocks, 
16.6 per cent between 1453 earthquakes in the Boletín; this percentage 
represents a progress regarding acceptable location, as follows: 

L a p s e , y e a r s 
U n l o c a t e d 

s h o c k s 
Lloca led shocks 

c o n j e c t u r a l 
A c c e p t a b l e R e m a r k s 

1801-1900 3 8 . 9 6 0 . 6 0 . 5 (2) h i s to r i ca l 

1901-1950 6 8 . 8 2 3 . 6 7 . 6 (2) i n s t r u m e n t a l 

1951-1960 8 5 . 5 6 . 9 7 . 6 (2) i d e m 

1 9 6 1 - 1 9 6 5 8 3 . 4 0 . 9 1 5 . 7 i d e m 

Table I and Table I I are prepared as it was made in SB and EF, 
completing to date the summary for the earthquakes located on the 
area through 2 3 6 5 years. Column k (kind) indicates the quality of data, 

R recording data, but no complete seismic information; 
E macro- and micro- epicentral determination; 
M micro-determination and also magnitude from records; 
G id. id. id. and epicentral intensity; 

B id. id. id. and numerical error in II, processing a computer 
program (*). 

Only nine earthquakes are of B kind: No. 3 3 1 0 , 3 3 2 6 , 3 3 4 1 , 3 4 3 6 , 

3 4 4 7 , 3 4 5 4 , 3 4 5 5 , 3 5 0 7 and 3 5 2 7 . These results have been deduced 

(*) T h e p r o g r a m c o m p u t e s t h e s t a n d a r d d e v i a t i o n in H f o r each h 
a n d e p i c e n t r a l c o o r d i n a t e s as i n p u t , u p to a l i m i t of 1000 k m fo r e p i c e n t r a l 
d i s t a n c e . 
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T a b l e I - L I S T OF T H E E A R T H Q U A K E S LOCATED ON T H E A R E A . 

Seventh epoch. 5 years . 

Order k yea r d a t e H (UT) L a t N Long h m I n t . Local i t ies Notes Map 

3308 c 1961 J 8 101250 37.0 — 3.7 n 4.1 II G r a n a d a ü 13 
3309 M 1961 J 13 031303 37.3 — 3.5 45 4.1 A ta r f e E 1 3 
3310 B 1961 J 19 163327 37.0 — 6.2 113 4.9 IV S. L u e a r ( ) D08 

3311 C 1961 F 10 185203 41.6 — 5.8 33 5.2 V Z a m o r a 6.m ( ) S09 
3312 M 1961 M 11 082911 36.3 — 7.1 n 4.7 G. Cadiz ( ) C06 
3313 C 1961 .M 16 073039 38.1 — 1.1 n 4.1 I I I F o r t u n a ( ) J 1 8 
3314 R 1961 A 5 065906 42.5 — 4.8 S a n t a n d e r (BCIS) W l l 
3315 M 1961 A 9 133328 37.5 — 0.3 il 4.3 C. Pa los E20 
3316 C 1961 A 14 162452 38.0 — 1.2 n 4.3 I I I Murcia i . 1118 
3317 M 1961 Y 29 052727 36.1 — 0.7 n 4.7 Algeria C19 
3318 R 1961 L 4 024048 38.0 — 9.0 P o r t u g a l (BCIS) 1102 
3319 C 1961 L 12 141446 37.3 — 3.7 n 4.7 IV P . P u e n t e 2. E 1 3 
3320 M 1961 L 22 050922 36.7 — 5.4 n 4.5 Ubr ique DIO 

3321 C 1961 L 31 222833 37.3 — 3.7 n 4.4 V Albolote ( ) E13 
3322 M 1961 G 8 104701 44.0 7.3 il 4.9 Vivero X06 
3323 M 1961 G 25 195950 36.3 — 2.6 n 4.7 Almer ia C15 
3324 C 1961 S 3 233314 41.9 — 2.5 n 4.9 V I I Agreda 18. m ( ) S15 
3326 M 1961 S I I 071916 36.8 — 9.2 n 4.8 S. Vicente D02 
3326 B 1961 S 28 222552 36.3 — 8.0 113 5.0 * S. Maria ( ) C04 
3327 C 1961 0 6 032032 36.5 + 1-2 n 4.9 VI Orleansville ( ) C23 
3328 M 1961 0 24 195522 37.7 — 4.0 il 4.1 Mar tos • 1112 
3329 C 1961 N 12 113957 37.5 — 3.5 n 4.5 IV Albolote E 1 3 
3330 E 1961 N 23 044536 36.5 + 2.8 n V Joinville. (BCIS) C26 

3331 M 1961 D 8 105337 38.3 — 1.9 n 4.8 Cieza H19 
3332 M 1961 D 22 120040 41.8 — 5.6 n 4.7 Zamora 2. S09 
3333 R 1962 J 7 142515 36.4 — 3.3 il Alboran C14 
3334 R 1962 J 13 093037 36.1 — 3.3 il Alboran C14 
3336 M 1962 J 13 093619 35.6 — 3.3 n 4.7 Alboran B14 
3336 M 1962 J 14 044531 36.4 — 3.4 n 4.4 Motri l C14 
3337 M 1962 J 15 044804 36.9 — 3.5 n 3.6 Or j iva D13 
3338 M 1962 J 15 164909 36.4 — 3.4 il 4.5 Motri l 1. C13 
3339 M 1962 J 17 235323 37.3 — 3.1 il 4.1 Guad ix E14 
3340 M 1962 J 23 033050 37.5 — 4.5 il 4.4 Cabra E l l 

3341 B 1962 J 28 032422 36.3 — 7.8 95 4.8 G. Cadiz C06 
3342 C 1962 F 11 133246 37.3 — 2.1 il 4.6 IV Vera E16 
3343 C 1962 F 14 134815 35.4 — 3.1 n 4.8 I I I Melilla 2 . A14 
3344 i\I 1962 F 21 090241 35.5 — 3.4 n 4.4 Melilla A14 
3345 M 1962 F 21 093039 36.5 — 3.1 n 3.8 A d r a C14 
3346 M 1962 M 1 221955 35.8 — 3.6 25 4.9 Alboran 1. (. ) B13 
3347 R 1962 J1 11 234050 39.4 — 1.8 I I Salobre ( ) L17 
3348 M 1962 M 20 000142 38.5 — 5.6 il 4.6 Bada joz E 09 
3349 M 1962 A 2 144236 36.2 — 2.4 n 4.0 Alboran C16 
3350 M 1962 A 9 085256 35.7 — 9.0 33 5.1 IV Casablanca ( ) B02 

3351 C 1962 A 16 093836 36.7 — 2.3 il 4.1 G a t a D16 
3352 M 1962 A 18 084341 37.2 — 3.5 n 3.5 S. N e v a d a E 1 3 
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(Tab . I, cont . ) 

Order Je y car da t e 11 (UT) L a t N L o n g li m I n t . Local i t ies N o t e s Map 

3353 C 1962 A 25 213352 37.2 — 3.5 n 4.5 I V S. N e v a d a 1. ( . ) E 1 3 
3354 c 1962 A 26 081313 37.3 — 3.5 n 3.8 111 Iznalloz E13 
3355 R 1962 Y 2 065200 42.1 + 2.6 Amor T26 
3356 C 1962 Y 3 232725 43.6 — 7.3 33 5.2 VI Vivero m ( . ) X 0 6 
3357 M 1962 Y 7 040209 36.5 — 3.6 11 3.6 Alboran C13 
3358 M 1962 Y 8 083541 37.1 — 3.5 n 3.6 S. N e v a d a E 1 3 
3359 M 1962 Y 12 005202 36.7 — 3.5 n 3.7 Motri l D13 
3360 C 1962 U 1 195917 36.4 —3.0 11 4.3 I I A d r a 3. ( . ) C14 

3361 C 1962 U 9 055946 42.0 + 0.7 n 4.7 V Ribagorzana 111 S22 
3362 M 1962 L 15 185615 36.2 — 0.8 n 4.6 Car tagena C19 
3363 M 1962 L 16 162156 37.3 — 4.7 n 3.9 Cabra E l l 
3364 R 1962 G 14 221405 36.6 — 6.0 111 Arcos (•) DOS 
3365 M 1962 G- 14 223837 36.6 — 6.0 11 4.3 Arcos 3. LOS 
3366 M 1962 G 25 195851 36.6 + 0.9 33 4.6 Algeria (•) D22 
3367 R 1962 Gr 26 122420 37.4 — 2.3 J a é n ( • ) E14 
3368 M 1962 G 26 163052 36.7 + 1.3 15 4.8 Algeria ( • ) D23 
3369 M 1962 G 29 164853 37.2 — 4.1 n 4.2 Lo j a 

( • ) 
E12 

3370 M 1962 S 4 151144 36.8 — 9.0 33 5.0 S. Vicente (•) D02 

3371 M 1962 S 9 014713 36.3 — 6.7 n 3.7 G. Cádiz C07 
3372 C 1962 S 11 071502 36.7 — 2.6 n 3.7 11 Almería D15 
3373 M 1962 S 16 005101 39.3 2.2 n 4.2 L a R o d a 1. L16 
3374 M 1962 S 22 232203 37.1 — 3^5 11 3.4 S. N e v a d a 2. E13 
3375 M 1962 S 27 034242 36.6 — 3.2 11 3.7 Albuñol D14 
3376 M 1962 S 28 231801 36.3 — 3.0 n 4.0 Adra C14 
3377 C 1962 0 8 185145 36.7 — 1.5 n 4.9 I I I S. Almer ía D17 
3378 M 1962 0 14 002300 37.1 — 3.6 n 3.3 P a d u l E 1 3 
3379 M 1962 0 29 15222S 37.0 — 3.6 n 3.5 Durca l D13 
3380 R 1962 0 30 070110 37.1 — 2.2 N. Almer ía (•) E16 

3381 C 1962 N 2 180653 42.3 + 2.1 5.2 V Ripoll 2.m T25 
3382 M 1962 N 5 082950 37.5 — 2.8 11 4.7 Baza E 1 5 
3383 C 1962 N 22 184539 38.2 — 0.5 n 3.9 IV T a b a r c a m J 1 9 
3384 R 1962 D 4 133145 36.8 — 2.1 C. G a t a (•) D16 
3385 C 1962 D 31 005259 41.9 + 1.0 n 5.0 IV T r e m p l . m ( . ) S22 
3386 R 1963 J 11 085355 36.8 — 2.1 C. G a t a ( • ) D16 
3387 C 1963 J 15 090654 38.3 — 1.1 n 4.2 V Abani l la 3.111 J 1 8 
3388 C 1963 J 19 205029 38.3 — 1.1 n 4.1 V I Abani l la m J 1 8 
3389 C 1963 J 25 113301 38.2 — 0.5 n 4.0 IV S. Pola m J 1 9 
3390 M 1963 J 26 134706 35.9 — 3.8 33 4.5 Alboran B13 

3391 M 1963 J 27 161023 36.7 — 6.0 33 4.2 Arcos D08 
3392 M 1963 J 31 180225 37.4 — 2.0 n 3.9 Huerca! E16 
3393 R 1963 F 10 210220 38.2 — 0.5 S. Po la (•) J19 
3394 M 1963 M 18 115033 39.1 — 0.4 11 4.5 .1 a t iva L20 
3395 M 1963 M 28 042925 35.8 — 4.9 n 4.7 Alboran B l l 
3396 R 1963 M 28 210515 38.0 — 1.0 Novelda 2. ( . ) 1118 
3397 M 1963 M 31 145807 35.8 — 8.9 33 5.2 G. Cádiz ( • ) B03 
3398 R 1963 A 3 130605 38.0 — 0.7 Torre vie ja ( • ) II19 
3399 M 1963 A 21 053158 35.8 — 4.2 n 4.4 Alboran B12 
3400 M 1963 Y 10 195940 37.1 — 2.8 n 3.9 P a t e r n a E 1 5 
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(Tab . I, coa t . ) 

Order yea r d a t e II (UT) L a t N L o n g h m 

3401 C 1963 Y 30 015448 37.7 — 2.0 n 4.7 
3402 C 1963 U 20 102705 35.9 — 3.2 n 5.0 
3403 E 1963 u 27 114520 37.2 — 2.2 
3404 M 1963 u 27 224347 37.1 — 3.2 n 4.1 
3405 M 1963 L 25 014212 35.8 — 3.4 n 4.2 
3400 M 1963 G 1 014928 37.0 — 8.0 33 4.3 
3407 M 1963 G 2 104919 35.0 — 8.6 33 5.1 
3408 M 1963 G 19 183236 38.3 — 8.7 n 4.5 
3409 M 1963 G 24 012420 35.7 — 3.6 n 4.0 
3410 M 1963 G 24 114141 4.28 + 0.1 n 4.4 

3411 M 1963 G 30 000430 36.6 — 2.0 n 3.9 
3412 M 1963 S 8 004401 35.6 — 4.0 n 4.1 
3413 M 1963 S 11 164855 36.8 — 3.0 n 4.1 
3414 R 1963 S 13 050440 41.6 + 1.4 
3415 M 1963 s 16 145207 37.1 — 3.5 n 3.8 
3410 M 1963 s 25 222205 39.2 + 0.2 n 4.6 
3417 l i 1963 s 26 220115 36.7 — 2.8 
3418 M 1963 s 29 123150 37.4 — 4.1 n 4.2 
3419 M 1963 0 1 071558 37.7 — 2.5 n 4.1 
3420 M 1963 0 6 113936 37.3 — 4.0 n 4.1 

3421 M 1963 0 13 230658 37.0 — 4.7 n 4.0 
3422 M 1963 0 15 181227 37.2 — 4.6 n 4.2 
3423 M 1963 0 24 035022 37.0 — 4.6 n 4.2 
3424 M 1963 N 2 124518 35.4 — 4.6 n 4.8 
3425 M 1963 N 18 053257 35.8 — 2.7 n 4.4 
3426 M 1963 N 18 190919 38.0 0 n 4.2 
3427 M 1963 N 19 224401 36.4 — 4.0 il 3.8 
3428 M 1963 N 25 035421 37.1 — 3.9 n 4.2 
3429 M 1963 N 26 012138 37.0 — 8.0 n 4.2 
3430 C 1964 J 12 212453 37.2 — 3.8 n 4.7 

3431 M 1964 J 13 044330 38.2 — 9.3 n 4.5 
3432 C 1964 J 29 014751 37.3 — 3.7 il 4.7 
3433 M 1964 F 19 024448 35.7 — 3.3 n 4.3 
3434 C 1964 M 1 101959 37.8 — 1.5 n 4.4 
3435 M 1964 M 5 085455 37.1 — 3.3 il 3.8 
3430 B 1964 M 15 223026 36.0 — 7.7 100 6.2 
3437 R 1964 M 20 063940 37.7 — 1.8 
3438 M 1964 A 2 160231 38.2 — 1.1 n 4.2 
3439 M 1964 A 3 022716 37.0 — 4.7 n 4.1 
3440 C 1964 A 3 122833 38.2 — 1.1 n 4.4 

3441 M 1964 A 9 222953 35.8 — 4.3 il 4.2 
3442 M 1964 A 11 185653 38.1 — 1.0 n 4.1 
3443 M 1964 A 14 102143 38.2 — 1.0 n 4.4 
3444 M 1964 A 15 084026 38.4 — 1.8 n 4.1 
3445 C 1964 A 17 185302 37.2 — 3.7 n 4.2 
3446 M 1964 A 21 144047 36.4 + 3.3 n 4.4 
3447 B 1964 A 26 101602 36.2 — 4.6 65 4.3 
3448 M 1964 A 26 202851 36.3 — 4.1 n 4.3 

In t . Local i t ies Notes Map 

Velez-Rubio in ( ) 1116 
I I I Melilla 8. ( ) B14 
IV Olula ( ) E10 

Olula E16 
Alboran B14 
S. Vicente D04 
W. Marruecos ( ) A03 
W . Roca J 0 3 
Alboran B13 
Pir ineos U21 

Almer ía 1. D16 
Alboran B12 
B e r j a D14 
Urgel 5. ( ) S23 
S. N e v a d a E13 
G. Valencia L21 
R o q u e t a s ( ) D15 
Montef r io E12 
Orce H15 
Montef r io E12 

Bobadi l la D i l 
A lameda E l l 
A n t e q u e r a D i l 
Alboran A l l 
N. Melilla B15 
Medi te r ran . 1120 
Alboran C12 
A l h a m a E13 
S. Maria . D04 

IV Lacl iar E 1 3 

SW Espickel J 0 2 
VI P . P u e n t e 2. E 1 3 

Alboran B14 
I I I Aledo H17 

S. N e v a d a E14 
V I I I G. Cadiz 9.in ( ) B05 

Lorca ( ) 1117 
Abani l la J 1 8 
Bobadi l la D i l 

V Abani l la J 1 8 

Alboran B12 
Callosa J 1 8 
Abani l la J 1 8 
D. Ines J 1 7 

II S. F e E 1 3 
Tab l a t C27 
Alboran B l l 
Medi te r ran . C12 
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(Tab . I , cont . ) 

Order k yea r d a t e H (UT) L a t N L o n g li m l u t Local i t ies No te s M a p 

3449 M 1964 A 27 023441 36.5 — 1.5 n 4.4 Medi te r ran . C17 
3450 M 1964 A 30 010357 37.0 — 4.8 n 4.2 Bobadi l la 2. D i l 

3451 M 1964 Y 3 233002 37.5 — 2.1 n 4.2 Albox E 1 6 
3452 M 1964 Y 9 051901 38.2 — 1.0 n 4.3 Abani l la J 1 8 
3453 M 1964 Y 13 134621 35.8 — 1.7 il 4.7 Medi te r ran . ( • ) 

( • ) 
B17 

3454 15 1964 Y 13 173227 35.8 — 5.0 95 4.7 Alboran 
( • ) 
( • ) BIO 

3455 li 1964 U 9 023332 37.8 — 2.5 5 5.2 V I I Huesear 13.111 ( . ) I I I S 
3456 C 1964 U 11 225014 37.8 — 2.6 n 4.3 I I I Galera ( • ) 1115 
3457 M 1964 U 12 093336 37.7 — 2.5 n 3.9 Orce ( • ) 1115 
3458 M 1964 u 13 160048 37.7 — 2.3 n 4.0 Orce 1116 
3459 M 1964 u 18 112610 37.5 — 3.6 n 3.9 C a m p o t e j a r 1. E 1 3 

3460 M 1964 u 21 024405 37.8 — 3.6 n 3.8 M. Real 1113 
3461 M 1964 u 26 235048 37.3 — 2.2 n 4.3 Albancliez 1. E16 
3462 M 1964 u 27 002336 37.8 — 2.5 il 4.1 Orce 3. ( . ) 1115 
3463 M 1964 u 29 003130 37.8 — 2.5 n 4.2 Orce 

3. ( . ) 
1115 

3464 C 1964 L 3 213531 37.9 — 1.5 n 4.0 IV Pliego m H17 
3465 C 1964 L 13 122506 37.1 — 2.0 n 4.7 V T u r r e (•) E 1 6 
3466 M 1964 L 15 094906 35.5 + 4.3 33 4.9 Setif (•) A29 
3467 R 1964 L 15 110408 35.3 — 0.3 Oran (BCIS) A20 
3468 M 1964 L 19 020707 37.2 — 5.5 n 3.0 Moron 

(BCIS) 
E09 

3469 M 1964 L 28 220942 42.7 — 1.5 n 4.2 P a m p l o n a U17 

3470 R 1964 G 15 064520 36.7 — 4.3 Malaga 3. ( . ) D12 
3471 M 1964 G 17 114019 37.6 — 2.8 n 4.0 Baza 

3. ( . ) 
1115 

3472 C 1964 G 29 024522 43.0 + 0.1 il 4.9 VI Bagnares (•) U21 
3473 M 1964 S 1 145400 36.9 — 5.3 n 3.9 Algodonales 4. D10 
3474 C 1964 S 6 023433 36.9 — 4.4 il 4.1 IV Casabermeja 21. D12 
3475 C 1964 s 9 093943 37.0 — 3.5 15 4.8 VI P a d u l 21. ( . ) D13 
3476 C 1964 s 9 124403 36.9 — 4.4 n 4.1 IV Casabermeja 4. ( . ) D12 
3477 R 1964 s 11 091315 36.9 — 4.7 I I I Abdalag is 3. D i l 
3478 R 1964 1 S 20 092030 36.7 — 4.3 I I I Malaga (•) D12 
3479 M 1964 s 29 051928 37.4 — 2.0 n 3.9 I luerca l 

(•) 
1516 

3480 M 1964 0 2 093925 35.6 + 0.1 n 4.2 Pe r r egaux B21 
3481 M 1964 0 3 052312 37.1 — 4.6 n 4.1 A n t e q u e r a E l l 
3482 M 1964 0 10 021920 37.4 — 2.7 n 4.3 Artif icial E 1 5 
3483 M 1964 0 17 002951 37.8 — 2,5 n 3.9 Orce II 15 
3484 E 1964 0 21 195751 36.3 + 4.5 33 V I I B ibans (BCIS) (. ) C29 
3485 C 1964 N 2 113948 36.6 — 2.6 n 4.1 I I I S. Almer ía m ( . ) D15 
3486 M a964 N 6 045857 37.9 — 2.3 n 4.1 Topares 

m ( . ) 
1116 

3487 R 1964 N 9 155545 36.6 — 9.6 S. Vicente (BCIS) ( . ) D01 
3488 M 1964 N 23 023750 36.9 — 4.4 n 4.1 Casabermeja D12 
3489 C 1964 N 26 231459 38.8 — 0.4 n 4.5 V Castell m ( . ) K20 

3490 M 1964 D 21 000459 39.4 — 0.2 n 4.2 Valencia L20 
3491 M 1964 D 23 064712 36.9 — 4.3 n 4.8 Colmenar 14. ( . ) D12 
3492 M 1964 D 29 010056 37.2 — 4.2 n 4.8 Lo j a 1. ( . ) E12 
3493 M 1965 J 1 173231 35.4 + 4.5 n 4.9 M'sila A29 
3494 C 1965 J 1 213826 35.4 + 4.5 n 5.6 V I I I M'sila 2. ( . ) A29 
3495 M 1965 J 9 083034 36.5 — 4.3 n 4.5 S. Malaga C12 
3496 M 1965 J 25 165309 36.7 — 2.0 n 9.5 C. Gata D16 
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(Tab . I, cont . ) 

J . M. MUNUEKA 

Order k y e a r d a t e H (UT) L a t N Long 11 m I n t Local i t ies Notes Map 

3497 M 1965 P 7 035807 36.7 — 3.6 n 3.9 Motri l 1)13 
3498 M 1965 F 20 185806 36.2 — 5.2 n 4.3 Gibra l ta r CIO 

3499 M 1965 F 20 045509 36.2 — 5.2 n 4.6 Gibra l t a r CIO 
3500 M 1965 M 12 213103 37.1 — 2.3 n 3.7 T a b e r n a s E16 
3501 M 1965 M 18 203104 43.3 — 7.3 n 4.1 Pas to r i za W 0 6 
3502 M 1965 A 5 061631 37.7 — 2.4 n 4.3 Galera (•) 1116 
3503 M 1965 A 6 173937 37.9 — 2.3 n 4.5 Huesear (•) H16 
3504 M 1965 A 14 180517 35.3 — 5.7 n 4.3 J emis ( • ) A09 
3505 R 1965 A 19 030758 35.4 — 4.3 n Rif 

( • ) 
A12 

3500 M 1965 Y 1 094733 38.0 — 3.8 n 4.3 Mengibar 1113 
3507 B 1965 Y G 191749 36.0 — 7.9 80 4.4 G. Cadiz B05 
3508 R 1965 Y 9 125736 43.5. — 3.5 N. S a n t a n . (BCIS) W13 

3509 M 1965 Y 20 205515 36.1 — 3.2 n 3.7 Alboran C14 
3510 M 1965 Y 28 163829 36.1 — 3.2 n 4.3 Alboran C14 
3511 M 1965 Y 30 115958 36.1 — 3.2 n 4.0 Alboran C14 
3512 M 1965 U 5 022153 37.7 — 3.2 n 3.8 Cabra H14 
3513 II 1965 u 9 214610 36.6 — 4.2 Y Alboran (•) 1)12 
3514 M 1965 u 24 032858 37.5 — 2.5 n 3.8 S. L u c a r 

(•) 
E15 

3515 M 1965 u 29 152634 35.6 — 4.7 n 4.1 Alboran B11 
3516 M 1965 L 3 113616 38.5 — 4.5 n 3.7 Alcudia J l l 
3517 M 1965 L 5 133550 37.7 — 1.3 n 4.0 Mazar lo n 1118 
3518 R 1965 L 6 170049 36.2 + 3.6 n A u m a l e (•) C28 

3519 R 1965 L 8 032132 42.3 + 1.6 n Cadí (•) T24 
3520 M 1965 L 15 073702 37.3 — 3.7 n 4.1 P . P u e n t e 

(•) 
E13 

3521 M 1965 L 18 034748 38.4 — 1.9 n 3.7 Ferez J17 
3522 M 1965 L 18 225532 38.4 — 1.9 n 4.1 Ferez J 1 7 
3523 R 1965 L 31 085941 42.4 — 2.4 n Logroño T16 
3524 M 1965 G 3 084000 37.7 — 2.3 n 4.3 Maria H16 
3525 M 1965 G 7 212936 36.4 — 3.2 n 4.1 Alboran C14 
3526 R 1965 G 22 154306 37.1 — 2.2 n Sorbas 2. E16 
3527 B 1965 S 7 061703 35.5 + 3.0 (113) 4.4 V I I Bou Saada ( • ) A26 
3528 M 1965 0 5 071131 38.4 — 1.9 n 4.3 Ferez ( • ) J17 

3529 M 1965 0 8 120751 38.4 — 1.8 n 4.3 Isso J17 
3530 M 1965 0 8 132253 38,4 — 1.8 n 4.3 Isso J17 
3531 M 1965 0 8 141002 38.3 — 1.9 n 4.6 Ferez ( • ) J17 
3532 M 1965 0 9 045607 38.4 — 1.9 n 4.2 Ferez J17 
3533 M 1965 0 21 132804 38.4 — 1.8 n 4.0 Isso J17 
3534 M 1965 0 23 013652 36.7 — 5.4 n 3.8 Graza lema D10 
3535 11 1965 N 3 151206 35.5 — 3.5 n Alboran (BCIS) ( . ) A13 
3536 R 1965 N 8 230420 35.7 + 4.6 VI M'sila (BCIS) B30 
3537 M 1965 N 9 142205 35.1 — 3.5 n 4.1 Rif 

(BCIS) 
A13 

3538 R 1965 N 15 062648 36.6 + 4.6 A k b o u (BCIS) D30 

3539 M 1965 N 27 213742 39.3 — 1.4 n 4.0 Casas Ibañez L I S 
3540 M 1965 N 28 133811 37,1 — 3.6 n 4.4 P a d u l E13 
3541 M 1962 1) 1 181133 36.1 — 7.5 n 4.0 G Cadiz C05 
3542 M 1965 D 11 025711 38.4 — 1.9 n 4.2 Cenajo J17 
3543 M 1965 D 12 144059 37.3 — 3.2 n 3.9 Guad ix E14 
3544 M 1965 D 26 051916 38.5 g-ç — n 4.5 Zaucejo J09 

(soe (SD) to symbols); h — n, normal (< 33 km); m = macroseismio informat ion . 
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Order. 

T a b l e l i - N O T E S Q U O T E D IN T A B L E 1 . 

3311. 
3312. 
3313. 
3321. 
3324. 
3326. 
3327. 

3347. 
3350. 
3356. 
3360. 
3364. 
3366. 

3367. 
3368. 
3370. 
3380. 
3384. 
3385. 
3386. 

3393. 
3396. 
3397. 
3398. 
3401. 
3402. 
3403. 

3407. 
3414. 
3417. 
3436. 
3437. 
3453. 
3454. 

BCIS 41.5 
BCIS 36.2 • 
BCIS 38.3 -
BCIS 37.3 -
BCIS 41.8 -
Lisboa 36.5 
BCIS 36.5 

3346. Al icante 35.9 

con jec tu ra l 
BCIS 35.3 -
BCIS 43.6 -
BCIS 36.3 -
con jec tu ra l 
USCGS 36.7 

con jec tu ra l 
USCGS 36.5 
u s e e s 36.5 
con jec tu ra l 
con j ec tu ra l 
BCIS 42.0 
con jec tu ra l 

- 6.3 
• 6 .8 

1.3 
3.8 
2.5 

- 8.7 
1.2 

- 3. 
h = 

5.3 
4.3 

>, BCIS 
25, LCIS 

37.3 
h = 

4.0, USCeS 37.3 4.9 

+ 1.6, h = 33, LCSS h 

1.6 li 
9.0 h 

15, LCSS h 
33, LCSS h 

33 

33 
33 

4- 0.5 

con jec tu ra l 
con jec tu ra l 
USCeS 35.1 -
con jec tu ra l 
BCIS 37.7 — 
BCIS 36.0 — 
con jec tu ra l 

u s e e s 34.' 
con jec tu ra l 
con jec tu ra l 
BCIS 36.0 
con jec tu ra l 
BCIS 35.4 
BCIS 36.4 

9.3 h 33, BCIS 35.5 8 . 2 

3.7 h = 33 m = 4.6 
2.5 

4.2, USCeS 35.3 

- 8.9 h = 33. 

7.5, USCGS 36.2 — 7.6 li = 27 m = 6.2 

— 1.9 
— 5.1 

3455. BCIS 37.6 — 2.4 
3456. BCIS 37.7 — 2.6 
3457. BCIS 37.7 — 2.6 
3462. BCIS 37.6 — 2.5 
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( T a b l e I I , c o n t . ) 

3465. BCIS 36.7 — 2.3 
3466. BCIS 35.5 — 4.3 

3470. con jec tu ra l 
3472. con jec tu ra l 
3475. USCGS 37.5 — 3.7 h = 15, BCIS 37.3 — 3.8 
3476. BCIS 36.8 — 4.5 
3478. con jec tu ra l 
3484. USCGS 36.4 + 4.3 h = 33 
3485. BCIS 36.8 — 3.0 
3487. BCIS, only 
3488. BCIS 36.6 — 4.3 
3489. BCIS 38.8 — 0.3 

3491. BCIS 36.8 — 4.3 
3492. BCIS 37.1 — 4.2 
3494. BCIS 35.7 + 4.4, USCGS 35.8 + 4.5 h = 33 
3502. BCIS 37.8 — 2.5 
3503. BCIS 37.8 — 2.5 
3504. BCIS 35.4 — 6.2, I f r a n e 35.0 — 6.0 

3513. con jec tu ra l 
3518. BCIS 36.2 + 3.7 
3521. BCIS 42.2 + 2.3 
3527. USCGS. 35.3 + 4.4 h = 33, BCIS 35.2 -f 4.5 
3528. BCIS 38.4 — 1.7 

3529. BCIS 38.4 — 1.7 
3530. BCIS 38.4 — 1.7 
3531. BCIS 38.4 — 1.7 
3532. BCIS 38.4 — 1,7 
3535. I f r a n e 
3540. BICS 37.3 — 3.8 

by means of the computer program EPICO. We plan to apply the 
same method to every shocks with recording data in six or more stations. 

By quality, it is possible to take three groups of shocks, regarding 
its epicentral location: 

conjectural Rj 13 shocks 
í Re, E, M, G . . . approx. error 1L dg ) acceptable x ° 224 
( B st. dev. for E ^ 2 sec J 237 

Exception made for B kind, the error quota is unknown in the 
epicentral location as a consequence the uncertain focal depth. The 
preliminary epicentral determinations have been made in the LGSS 
by J . L. Flores-Calderón, who applied systematically a graphic method 
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on a map scale 1:2.000.000, using values deduced from the Polumb 
and Evison travel-time tables. Magnitude for tbc M, G, B shocks has 
been computed by means the formula explained in CM, using body 
waves, which is 

Recently, in MA, a new formula was deduced to compute m from 
S waves and periods close and higher than 0.8 sec. Differences between 
these last values and those obtained from [1] are lower than 1/3 unities 
of magnitude, approximately. Wherefore, it is acceptable now to group 
shocks of 1/1 TO in order to make statistical studies. 

3. SEISMIC ACTIVE QUADRICLES. 

The area was divided (see SD) with a net of parallels and meridians 
of 1/2 geographical degrees, identifying everyone by means an alphame-
ric code: a letter to latitude and two ciphers to longitude, respectively. 
Table I I I lists the seismic active quadricles and the chronological ordinal 
number for the corresponding located shocks. Migration was advised 
daring prior studies; even, secondary maximum for 1801-1960 becames 
primary for 1961-1965 as it was suggested in EF, table 18. The migra-
tion, for both maxima, is summarized as follows: 

years: 601-1300 1301-1800 1801-1960 1961-1965 

primary: E l l K02 U21 E13 
secondary: K02 t U21 t E l 3 t J17-E16 

Absolute density, or percentage of total located shocks, is quoted 
in Table I I I , which also shows the relative density corresponding to 
each region (*). The following quadricles show major density: 

m = 0.63 log A/T + 1.207 log A" + 4.175 + dm . [J] 

absolute per 103 sq km 

C I 4 
1)12 
E13 
E16 
H15 
J17 
J 1 8 

3.77 
3.35 
7.12 
4.18 
3.35 
1 . 1 8 
3.35 

1 .5 
1.3 
2 . 8 
1.7 
1 .3 
1.7 
1.3 

(*) R e l a t i v e d e n s i t y is t l ie r a t i o b e t w e e n a b s o l u t e d e n s i t y a n d su r f ace , 
e x p r e s s e d in p e r c e n t a g e of t h e t o t a l a r e a (see E P ) . 
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T a b l e I I I - S E I S M I C ACTIVE Q U A D R I C L E S . 

Z Reg. Quad Stock ordinal n u m b e r 
(see SD, E F ) A.D. M E D E n e r g y 0 

A 1 W06 3501 j 0.4 0.1 (18) 7.4 
X 0 6 3322 3350 0.8 0.2 0.1 (20) 8.4 

average 2.02(18) 
2 W l l 3314 0.4 

W13 3508 0.4 0.3 

4a L10 3373 0.4 0.1 (17) 7.0 
L17 (3347) 0.4 

0.1 (17) 

S09 3311-3332 0.8 0.1 (20) 8^4 
S15 3324 0.4 1.4 0.1 (19) 8.0 

average 2.20(18) 

B 3 T16 3523 0.4 
U1 3409 0.4 0.4 0T (17) 7.0 

average 2.00(15) 
4 U21 3410-3472 0.4 0.3 0.1 (19) 8.0 

S22 
average 2.00(17) 

9b S22 3301-3385 0.8 0.2 0.3 (19) 8.1 
average 0.00(17) 

10 S23 (3414) 0.8 
T24 3519 0.4 
T25 3381 0.4 0.1 (20) 8.4 
T26 3355 0.4 0.5 

0.1 (20) 

average 2.00(19) 

C 11 J 02 3431 0.4 0.1 (18) 7.4 
J 0 3 3408 0.4 0.3 0.1 (18) 7.4 

12 J 09 
averaqe 4.00(16) 

12 J 09 3544 0.4 0.2 0.1 (18) 7.4 

13 D01 
average 2.00(16) 

13 D01 3487 0.4 
2.00(16) 

D02 3325-3370 0.8 0.3 (19) 8.1 
1)04 3406-3429 0.8 0.3 (19) 8.1 
1102 3318 0.4 1.1 

0.3 (19) 

average 1.20(18) 

14a D08 (3364)-3354-3391-3310 1.7 (1.1) 0.1 (19) 8.0 
average 2.00(17) 

D 14b E09 3348-3468 0.8 (1.1) 0.2 (18) 7.5 

15 ! D10 
average 4.00(16) 

15 ! D10 3320-3473-3534 0.8 0.2 (IS) 7.4 
D i l 1 3421-3423-3439-3450 - 2.1 0.2 (17) 7.1 

3477 
0.2 (17) 

D12 3399-(3470)-3474-3476 - 3.3 0.8 (18) 7.9 
(3478)-3491-(3513) 

0.8 (18) 

D13 3308-3337-3359-3475 - 2.5 0.7 (18) 7.8 
3498 

0.7 (18) 

D14 3375-3413 0.8 0.8 (16) 6.9 
D15 3372-3417-3485 1.3 0.7 (16) 6.8 
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( T a b l e I I I , c o n t . ) 

Z Reg. Q u a d . Shock ord ina l n u m b e r 
(ree SD, E F ) A.D. M R D Energz 0 

I) 15 D16 3351-(3384)-( 3386) 2.1 0.1 (17) 7.0 
3411-3496 

D17 3377 0.4 0.1 (19) 8.0 
E l l 3340-3363-3422-3481 1.7 0.8 (17) 7.4 
E 1 2 3369-3418-3420-3492 1.7 0.4 (18) 7.8 
E 1 3 3309-3319-3321-3329 - 7.5 0.1 (19) 8.0 

3352-3353-3354-3358 
3374-3378-3428-3430 
3432-3445-3459-3520 
3416 

E14 3339- (3367) -3485-3543 1.7 0.4 (18) 7.7 
E 1 5 3382-3400-3482-3514 1.7 0.4 (18) 7.7 
E 1 6 3342-(3380)-3392 4.6 0.3 (18) 7.4 

(3403)-3404-3451 
3461-3479-3500-3526 
3464 

1112 3328 0.4 0.7 (16) 6.8 
1113 3460-3506 0.8 0.3 (17) 7.1 
1114 3512 0.4 0.1 (16) 6.4 
1115 3419-3455-3456-3457 - 3.3 0.1 (20) 8.4 

3462-3463-3471-3483 
1116 3401-3458-3486-3502 - 2.5 0.6 (18) 7.8 

3524 
1117 3434-3464-3437 1.3 0.7 (16) 7.3 
J l l 3516 0.4 0.5 (15) 6.3 
J 17 3444-3521-3522-3528 4.2 7.5 0.3 (18) 7.6 

3529-3530-3531-3532 
3533 3542 

average 3.17(18) 

16 E20 3315 0.4 0.3 (17) 7.1 
1118 3316- (3396)-3519 1.3 0.7 (16) 7.1 
1119 3331-3398 0.8 0.7 (18) 7.8 
1120 3426 0.4 0.1 (17) 7.0 
J 1 8 3313-3387-3388-3438 - 3.3 0.2 (18) 7.5 

3440-3442-3443-3452 
J 19 3383-3389-3393 1.3 0.6 (16) 6.8 
K20 3489 0.4 0.1 (18) 7.4 
L I S 3539 0.4 0.4 (16) 6.7 
L20 3394-3490 0.8 0.1 (18) 7.4 
L21 3416 0.4 2.2 0.2 (18) 7.5 

average 2.76(17) 

18 A03 3407 0.4 0,5 (19) 8.2 
B02 3350 0.4 0.5 (19) 8.2 
B03 3397 0.4 0.1 (20) 8.4 
B 0 5 3436-3507 0.4 0.1 (22) 9.6 
C04 3326 03. 
C05 3541 0.4 0.4 (16) 6.7 
C06 3312-3341 0.8 0.8 0.1 (19) 8.0 

average 4.06(20) 
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( T a b l e I I I , c o n t . ) 

Z Reg . Quad . | 
Shock ordinal n u m b e r 

(see SD, E P ) j A .D. M E D 
I 

E n e r g y 0 

L> 19 A09 
BIO 
C07 
CIO 

3504 
3454 
3371 
3498-3499 

0.4 
0.4 
0.4 
0.8 0.7 
average 

0.3 (17) 

0.5 (15) 
0.4 (18) 
1.40(10) 

7.1 

6.3 
7.5 

20 A l l 
A12 
A13 
A14 
B l l 
B 12 
B13 
1314 
B 1 5 
C l l 
C12 
C13 
C14 

C15 
C16 

3424 
3505 
3535-3537 
3343-3344 
3395-3447-3515 
3412-3441 
3346-3390-3409 
3335-3402-3405-3433 
3425 
3484 
3427-3448-3494 
3336-3357 
3333-3334-3338-3345 -

3360-3376-3499-3510 
3511-3525 

3322 
3349 

0.4 
0.4 
0.8 
0.8 
1.3 
0.8 
1.3 
1.7 
0.4 
0.4 
1.3 
0.8 
4.0 

0.4 
0.4 4.7 
average 

0.1 (17) 
0.7 (18) 
0.1 (19) 
0.2 (17) 
0.2 (19) 
0.3 (19) 
0.5 (17) 

0.1 (18) 
0.2 (18) 
0.5 (18) 

0.1 (19) 
0.4 (16) 
1.70(18) 

6.8 
7.8 
8.0 
7.1 
8.1 
8.1 
7.3 

7.4 
7.5 
7.7 

8.0 
6.7 

21a C17 3449 0.4 (0.7) 
average 

0.5 (17) 
0.10(17) 

7.3 

E 21b A20 
B 17 
B21 
CI 9 

3467 
3453 
3480 
3319-3362 

0.4 
0.4 
0.4 
0.8 (07) 
average 

0.4 (18) 
0.1 (17) 
0.6 (18) 
2.02(17) 

7.7 
7.0 
7.8 

22 A26 
A29 
B30 
C23 
C26 
C27 
C28 
D22 
D23 
D30 

3527 
3466-3493-3494 
3536 
3327 
3330 
3446 
3518 
3366 
3368 
3548 

0.4 
1.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 0.6 
average 

0.5 (17) 
0.1 (20) 

0.1 (19) 

0.5 (17) 

0.2 (18) 
0.3 (19) 

2.80(18) 

7.3 

8.4 

8.0 

Ì.3 
7.5 
8.1 

Z = z o n e , I te l i . - reg ion , A . D . = a n n u a l densi ty, M R D = m e a n regional density, 0 = teonie flux. 

SUMMARY : Zone onergy released (annua l average) % 
A 4. .22 (18) = 4.22 x IO18 ergs 1. 0 
B 4. .22 (19) 4. ,7 
C 1. ,46 (18) 0 . .3 
D 4. .11 (20) 93. .2 
E 3. 06 (18) 0 . 8 

annua l energy 4 . 4 1 x 1020 ergs (whole area) 100 .0 
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Only E13 was noted as secondary in the 50 YP (values 5.89 and 2.3, 
respectively) while the highest density was J19, with 8.32 for the said 
i-educi d period. This different distribution of density is significative as 
a general displacement on the area. The seismic activity, in old time 
veiy sharpened on the Tagus river (estuary) was moved to the Py-
renees Mountain (central massive) and at present time is on Southern 
Peninsula, like Easterly. 

The relative density for every region is shown in Fig 1, which adds 
the density for the period up to 1960. I t can be seen the positive dif-
ferences for the regions Xo. 15 and 20, and the negative differences for 
the regions No. 11, 4,10 and 16, in agreement with the comments about 
migration. 

4. »SHOCKS AND DEPTH. 

Regarding depth, shocks are groupped as follows: 

shallow li < 5 0 km . . . (isostatic level) 
intermediate 50 < h < 413 km . (Byerly discontinuity) 
deep li > 4 1 3 km . . . 

The intermediate an the sole deep shocks have been plotted on a 
sketch of the area as Pig 2 shows. The shock No 3527 is considered 
doubtful and refused to be plotted, bicause was deduced h = 160 by 
LOSS, h = 3 3 by USCGS and deeper than 113 km processing EPIOO. 
The epicenter for these intermediate shocks agree with the line sug-
gested by means seismicity, drawing the Alpine Geosyncline (see ES). 
Table IV sum- marizes shocks groupped by depth. 

T a b l e I V - L O C A T E D S H O C K S B Y D E P T H . 

h (km) k i n d of s h o k s N % m 5 - y a r d pe r iod level 

O t o 5 v e r y sha l low 18 7.6 4.2 4.5 (m) 2 . 3 ( % ) s u r f a c e 

up t o 21 shallow (normal h) 198 83.5 » » 89.4 C o n r a d 

u p to 50 r e m a i n d e r sh. sh. 13 5.4 » )) 7.0 i so s t a sy 

u p t o 413 i n t e r m e d i a t e 8 3.4 4.4 ~ 6.0 4 .5 ~ 5.5 1.3 | B y e r l y 

4 1 4 or more deep — (only one) 1 
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5 . EPICENTER MAP. 

Fig. 3 shows tlie computed and no conjectural epicenters for 1961-
65, using the same symbols than in EE: 

shallow intermediate deep 
a) 3 < m < 5 • V 
b) 5 < m ^ 6.5 • V A 

c) m > 6.5 (there is not information) 

These data will plotted on the map which was presented in EF, 
built with the acceptable located shocks up to 1960. 

6. FREQUENCY. 

Table Y shows both absolute and relative frequency. The com-
parison frequency versus magnitude according depth is not presented, 
because the uncer ta in ly about the error in depth. Fig. 4 is the fre-
quency secular variation curve for the lapse 1901-1965. As it was 
discussed in EF , frequency maximum appears in advance regarding 
the quiet-solar-year, one year more or less. There is not sufficient 
material to attack the problem computing a periodogram, because it 
should be necessary no less than 15 per 13 year in order to deduce a 
possible correlation ratio. 

T a b l e Y - FREQUENCY BY GROUPS OF 14 m (4. t o 6.). 

y e a r 4.00 4 .25 4.50 4.75 5.00 5.25 5.50 5.75 6.00 s u m 

19G1 4 2 3 7 5 1 22 

1962 6 4 9 6 6 1 32 

1963 12 10 7 3 3 1 36 

1964 18 16 7 8 2 1 1 53 

1965 14 11 8 1 34 

a b s o l u t e 54 43 34 24 16 4 1 1 177 

r e l a t i ve 10.8 8.6 6.8 4.8 3.2 0.8 0.2 0.2 35.4 
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For the 50 YP, a regression log N, m, was deduced in agreement 
with the polynomial expression 

log N = V« (8.15 — to) — b [2] 

accepting Gutenberg and Richter's suggestion for the limit i f = 9 
and the formula TO = 0.62 I f + 2.5, which gives as maximum to = 
8.15. In E F was commented such a regression, and also that a linear 
adjustment is only acceptable as a rough approximation and without 
validity for great values of magnitude. For the 50 YP, the old material 
was used evaluating through the CSE's formula (*), which relates I 
and i f or TO. But here, for 1961-65, we have five years of magnitude 
computed from body waves and the regression log N, TO, neither is 
linear. After several trials made, using 

y = Ax2 + Bx + G | 
y = log A | [3] 

x = * J ( 8 .15—to) ) 

the parameters were deduced by means the least square method, and 

A = — 1 . 4 2 1 0 3 ± 0.261551 (12 %) ) 
B = + 8.18902 ± 0.891998 (10.9%) [ [4] 
G = — 9.67845 ± 0.003195 ( 0.3%) ) 

for 4.0 TO 6.0, refusing frequency corresponding to TO = 5.5 
because it is evident its great deviation. The curve has been drawn 
extrapolating towards m = 4.5 and TO = 6.5 in a dash line. The 
solution found satisfied the data, and thus it is sufficiently clear that 
regression log N, TO, is no linear but polynomial for our area, as Fig 5 
shows. 

Nevertheless, it is useful a linear simple approximated regression 
in order to reach rough evaluations. Taking into account that m — 4.19 
is the average of magnitude during 1961-65, and also the good agree-
ment for 4.25 < m ^ 4.75, introducing the parameters in [3] we have 

log N = 4.023 — 0.723 m [5] 

available formula to apply it in order to use " expectancy and ex-

(*) E u r o p e a n Soismological Commission. 
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pectant " (*). Since expectancy was defined as the value of m for 
N = 10, using [5], we have 

absolute expectancy 
mean expectancy 

ea = 4..1812 for the whole area 
em = 3.0512 for each 104 sq km 

£0 0 

30.0 

5.0 

3.0 

.OS 

.03 

1 1 
1 

i : 
r 

\ 
\ 
\ 

• v . . 

\ 
\ 

1 I 1 

SO. 

3.5 4.5 5.5 6.5 m. 

Fig . 5 - Regression log 10 N versus m, 1961-65. 

Comparing these results with those evaluated for the 50 YP 
(e„ = 4.852) it is reasonable to assume that they were higher regarding 
magnitude, as was discussed in ES, specially respect the most important 
shocks No. 2881, 2898 and 3052. In other hand, the first adjustment 
was made establishing steps of 1/2 m, and here m has been groupped 
in 1/4 m. Consequently, the old information should be displaced about 
a half unity, less or more, towards the lower m values. Obviously, 
until we have sufficient material with a well known error for the epicen-

(*) See E F . 



J B E R I A N SEISMICITY, 1 9 6 1 - 1 9 6 5 

ter determination it is not possible to draw the graphs for the conve-
nient two different regressions: both shallow and intermediate shocks. 

Table VI shows the mean magnitude for located shocks since 1916 
up to 1965, after having corected the corresponding values for the prior 
•15 years, substracting 1/2 m. So, you can see tha t mean magnitude is 
almost constant. 

T a b l e V I - M E A N VALUES DURING THE LAST 5 0 YEARS. 

P e r i o d A n n u a l e n e r g y 
M e a n 

m a g n i t u d e 
f r o m s t e p s .5m 

M a x i m a l 
m a g n i t u d e 

f r o m 
f o r m 171 

L o c a t e d 
shocks 

1916-20 3.20 x 1019 4.18 5.4 29 

1 9 2 1 - 2 5 2.60 x 1020 4.11 5.7 31 

1926-30 2.70 x 1020 4.28 5.7 39 

1 9 3 1 - 3 5 2.03 x 1019 4.02 5.3 24 

1 9 3 6 - 4 0 1.32 x 1013 4.07 5.2 20 

1 9 4 1 - 4 5 2.40 x 1019 4.11 5.7 42 

1946-50 4.15 x 1019 4.08 5.4 44 

1 9 5 1 - 5 5 2.78 x 1023 4.22 6.8 63 

1 9 5 6 - 6 0 5.06 x 1021 4.35 6.1 64 

1 9 6 1 - 6 5 4.41 x 1020 4.19 5.8 177 

7. SEISMIC F L U X . 

Following the same criterion and the method which was explained 
in ES, seismic or tectonic flux has been computed by means the formula 

0 = log F = 0,5 log Et — 1.097 [6] 

where ET is the total energy released during 1961-65 into each seismi-
cally active quadricle (see Table III) . Fig. 6 shows these results in 
order to be able to check them to those presented in ES. 

The maximum tectonic flux is just in BOS (0 = 9.6) Zone I I , 
Region 18, in Southern area. Energy has been computed using 

log E - 4.14 + 28.6 m 
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Assuming mean magnitude, the error for the energy release eva-
luation up to 1960 is, more or less, the difference between log E = 3.79 
+ 2.65 TO and log E = 4.11 -f 2.86 (to —0.5) ; tha t is, about 0.11 to 
add to log E; a value lower than the probable error in magnitude. Thus, 
it is unnecesary to modify the total amount estimated in ES as the 
energy released during 160 years, which was 1.5 x 10-' erg, approxi-
mately. 

Table VI lists also the estimated seismic energy released for the 
located shocks 1916-65; the annual seismic energy released in 1961-65 
is detailed in Table I I I , for the different zones and regions on the inve-
stigated area. Total seismic energy released during the last live years 
is 2.2 x 1021 erg, approximately, or 4.41 x 1020 erg per year, which 
represents the 4.7% of the average during the preceding 160 year 
lapse. In conclussion, the present period, 1961-65, is accumulative, as 
it Avas expected from the shape of the Benioff's curve which was drawn 
in ES. 

8 . C O M M E N T S . 

The above results, speaking in a general sense, agree with the pre-
liminary ones for the 50 YP. Seismic activity is unquiet on the area, 
but no mystifying, though its features of frequency and tectonic flux 
move from year to year. The migration of maximal density is happen-
ing since more than one and a half century ago and probably even before. 
Table VII summarized the main character deduced from the tectonic 
llux distribution; the intralpine character is emphasized by the ratio 
l / I I (1.96 for the 50 YP and 3.0 for 1961-65). Active quadricles are, 
respectively, 38,1% for the 50 YP and 18.4% for 1961-65; so we can 
say that the present period is accumulative. Migration is also confir-
med because the particular seismicity of the 50 Y P inside the Pyrenees 
Oval was 17.2% versus total seismicity inside the Alpine Geosyncline, 
but it is just 4.2% for the lapse 1961-65. Intermediate shocks (pre-
liminary determinations) in 1961-65 agree with the great active faults, 
in the same way than those shocks up to 1960, (see ES). 
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T a b l e V I I - C H A R A C T E R OF S E I S M I C I T Y FROM T H E T E C T O N I C F L U X 

D I S T R I B U T I O N ON T H E AREA. 

Tota l 
Cinadricles 

Act ive quadricles 
(50 year per iod) 

Act ive quadr ic les 
(1961-1965) 

N° 0/ A / o A N° % A ° / "R /o1 1 No % A 0/ TJ 

Alpine: 

a) P y r e n e e s 22 4.1 20 9.7 3.7 3 3.1 0.6 

b) Geosyncl 235 43.5 116 56.3 21.5 71 72.5 13.2 

Platform 283 52.4 70 34.0 12.9 24 24.4 4.6 

540 100.0 206 100.0 38.1 98 100.0 18.4 

N° ac t ive ones 334 61.9 442 81.6 

540 100.0 540 100.0 

S U M M A R Y IN P E R C E N T A G E . 

c d/c d 

I. In t r a lp ine (a + b) 

I I . P l a t f o r m ' s . . . . 

N" ac t ive q u a d . 

6 6 . 0 2 5 . 2 

3 4 . 0 12 .9 

0 . 5 4 

0 . 3 6 

7 5 . 6 13 .8 

2 4 . 4 4 . 6 

I. In t r a lp ine (a + b) 

I I . P l a t f o r m ' s . . . . 

N" ac t ive q u a d . 

100 .0 3 8 . 1 0 . 4 8 

1 . 3 1 

100 .0 1 8 . 4 

I. In t r a lp ine (a + b) 

I I . P l a t f o r m ' s . . . . 

N" ac t ive q u a d . 6 1 . 9 

0 . 4 8 

1 . 3 1 8 1 . 6 

I. In t r a lp ine (a + b) 

I I . P l a t f o r m ' s . . . . 

N" ac t ive q u a d . 

100 .0 

0 . 4 8 

1 . 3 1 

100 .0 

Remarks: 
N" ac t ive quadriclea b) inside W . Med i t e r r anean Alp. Geo. 
% A refer red to ac t ive quadr ic les c) 50 year per iod 
% R refer red to t o t a l quadr ic les d) 1961-65. 
a) inside Pyrenees Oval djc compar ison ra t io 

EOAR, according the Contract A F 61 (052)-657, as par t of the Advanc-
ed Research Project Agency's Project VELA-UNIFORM, of the 
U.S. Air Force. 
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