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ELEMENTOS NUEVOS

PARA LA

DETERMINACION DE LOS EPICENTROS

I. — Generalizacion del método estereografico y su aplicacion
a varios problemas sismométricos

La proyeccion estereografica, de mucha aplicacion entre los sismologos por la rapidez de sus resul-
tados, adolece sin embargo, en la forma hasta ahora usada, de cierta deficiencia.

Cuando se trata de combinar las distancias epicentrales de dos observatorios de los cuales uno esta
situado sobre el hemisferio austral, los grandores d (distancia al polo) y r (radio del circulo de distancia)
asumen muchas veces valores tan grandes que es practicamente imposible efectuar la construccion geomé-
trica. Esta dificultad existe hasta para dos estaciones del mismo hemisferio, cuando una de ellas esta ubi-
cada en la region ecuatorial y no es pequefia su A correspondiente.

Teniendo en cuenta el caracter de las funciones d y r, consiste la causa del inconveniente en el rela-
cionar la casi totalidad de la superficie terrestre con dos de sus puntos, fijos de antemano, a saber los
polos geogréficos. Las tnicas tablas que, segin conozco, fueron publicadas hasta ahora como auxilio
para esta clase de célculos, las del doctor Klotz, solo se limitan a uno de ellos, el polo Norte. Se sugeriria
pues, en persecucion de esta idea, aumentar la cantidad de los puntos de referencia, y la solucion mas
ideal, para eludir las dificultades en cuestion, se nos presentaria al colocar el centro de proyeccion en la
cercania inmediata del epicentro supuesto. La relativa complicacion del célculo, sin embargo, que enton-
ces surgiese, tendria por consecuencia que el método perdiese su atractivo principal, la rapidez, y conviene
por lo tanto, contentarse con un término medio entre los dos extremos.
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Sin mas discusion se ve que un centro de proyeccion, movible a lo largo del Ecuador, ofrece el ma-
ximum de ventajas, tanto desde el punto de vista de las regiones epicentrales de especialmente dificil
acceso para el viejo método, como con respecto a las exigencias de un ripido célculo.

En cuanto a este ultimo, notamos que efectivamente se simplifican mucho para el Ecuador las cono-
cidas relaciones generales (lemas del coseno y de la cotangente) que existen entre las coordenadas geogra-
ficas ¢ y A y las del sistema £ (altitud) y a (azimut), asumiendo la forma especial de

sen h = cos ¢ cos (A —%,)

tga=ctg gsen (A —2%,)

donde 2, significa la longitud geografica’ del centro elegido.

Una vez calculadas & y a, hay que determinar d y r como funcion de A, efectuar la construccion
geomeétrica, leer las coordenadas h y a, y reducir estas tltimas otra vez a coordenadas geograficas, sir-
viéndose de las formulas inversas, de la misma forma que las arriba indicadas.

Podria parecer un tanto complicado el procedimiento, por la doble transformaciéon de coordenadas
y el calculo de d y r, pero se verd enseguida que el trabajo necesario puede reducirse a una insignifi-
cancia.

Para llegar a este fin, fijé una serie de puntos sobre el Ecuador como centros de proyeccion, y cal-
culé las coordenadas h y a, relativas a cada uno de dichos centros, para todas las estaciones sismologicas
a mi alcance. Estas nuevas coordenadas no tienen ninguna desventaja respecto su manejo en comparacion
con las coordenadas geograficas, de modo que el calculo todavia a realizar después de consultado las tablas
correspondientes, resulta de elementos de igual comodidad. Figuran en la tabla I dichas coordenadas y
abarca la tabla todas las estaciones sismologicas de las listas del sefior Turner de marzo de 1923, noviem-
bre de 1925 y marzo de 1928. Elegi como centros de proyeccion los puntos ecuatoriales entre 150° E y
150° W a 50° de intervalo. Me decidi a esta division, por una parte por la comodidad de las ultimas dos
cifras que asf resultan para A,, por otra parte por la conveniencia de 50° W y 100° E como puntos de
referencia para una serie de epicentros (véase pag. 153). Tomando en cuenta que las coordenadas tienen
que servir de base para una eventual inlerpolacion de las tablas 1I y la construccion geométrica respecti-
vamente, las consigné en grados y centésimos de grados, no minutos de arco.

4

Los grandores d y r se determinan con auxilio de la tabla fundamental 1I o las tablas especiales LI
y IItr, Quien quiere calcular una tabla completa para una estacion determinada, encuentra los elementos
necesarios en la tabla II, después de una sola interpolacion al valor de h. En el caso de buscar d y r para
una distancia epicentral dada, hay que interpolar también el valor de A. Las tablas II contienen d y r con
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un posible error de 4 0.01 milimetros, como funcién de h desde 0° hasta go°, a 1° de intervalo, y como
funcion de A desde o hasta g8oo kilometros, a 200 kilometros — mejor dicho 1°8 — de intervalo. Este
ultimo intervalo me parece mas comodo que el de 250 kilometros, aplicado por el doctor Klotz.

La precision de las tablas es més que suficiente en vista de que seria practicamente imposible dibujar
con un error << 0.1 milimetro. Cuando, a pesar de esto, consigné en la tabla también los centésimos, lo
hice, por una parte por su utilidad general y para encontrar, interpolando, con bastante exactitud, el
proximo décimo correspondiente, por otra parte para facilitar el dibujo de mapas de alta precision de
escala més grande que la cominmente aplicada (radio del circulo h = 0° igual a 100 mm) para fines re-
gionales. En todo caso hay que tener presente, para evitar exageraciones en el calculo, los elementos que
definen el limite de la precision de los resultados finales. Una determinacion de A con un error que no
excede -+ 10 kilémetros ya debe considerarse como excepcional, cuando se piensa en la dificultad que
muchas veces ofrece la lectura exacta de las fases y en los errores posibles que contienen las tablas de A
como funcién de S — P, haciendo abstraccion aun de los caracteres individuales del mismo sismo, como
ser la extension geométrica del foco, la profundidad de este ultimo, etc. A un error de 4 10 kilometros
corresponde, ya en la parte mas favorable de la proyeccion (para pequefios valores de A y en la cercania
del centro de proyeccion) un error en r de casi -+ o0.01 milimetro. Esta amplitud crece a medida que
aumenta A y disminuye &, de manera que al fin alcanza valores de 4~ 1 milimetro y hasta mas. Otro fac-
tor que influye en la precision de la interpolacion es el posible error de h. Sirvieron de base para su cal-
culo, en la mayoria de los casos, las coordenadas consignadas en las citadas listas del sefior Turner, con
un posible error de 4-0/5, de modo que el error de & es del mismo orden, hasta 4 0°02. Examinando
en las tablas las diferencias correspondientes a 1°, se ve que para A grandes y h pequeiias influirian sobre
los centésimos de d y r, los 0°001 de k, despreciados por completo. Por fin hay hasta que pensar en las
verdaderas dimensiones y la verdadera forma de la Tierra, para convencerse de que no sirve para nada
exagerar la precision, ni del calculo ni del dibujo. .

Después de lo dicho ya se entiende que basta en todo caso la interpolacion lineal, siendo los errores
que asi se cometen, mas o menos proporcional a los efectos de los errores que afectan los elementos dis-
cutidos de partida.

Pasamos ahora a las tablas II®* y IIter que se refiéren a los dos centros de especial importancia, men-
cionados ya arriba, de 50° W y 100° E respectivamente (*). El primero es muy favorable para la deter-
minacion de los epicentros en el Atlantico, el Caribe y la América Central, en base de observaciones sud-
americanas, norteamericanas, africanas y europeas, el segundo ofrece muchas comodidades para encontrar
los focos de la Molucas, Islas de la Sonda, Filipinas, etc., consultando las observaciones de las estacio-
nes asiaticas, australianas y de la Oceania. Las tablas contienen d y r, calculadas a 200 kilometros de
intervalo, con una precisién de -+ 0.1 milimetro, para los observatorios mas conocidos o importantes

(‘) Se entiende que también esta publicacién tiene su historia. Efectivamente calculé primero las tablas relatiyas a dichos
centros y después me decidi a la generalizacién de centros a 50° de intervalo. Para el célculo de la tabla I habria sido més
cémodo un intervalo de 45°.
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por su ubicacion, de modo que para el calculo de los epicentros en cuestiéon y las estaciones tabuladas,
el nuevo método es hasta ahi tan rapido como el viejo, consistiendo la tnica diferencia en la reduccion
del resultado encontrado, a coordenadas geogréficas.

Esta reduccion se realiza ligero y de memoria con auxilio de la tabla III (argumentos de la primera
linea horizontal y primera columna vertical). Contiene esta tabla ¢ y A como funcion de k y a, a un inter-
valo de 1° de los argumentos, con una aproximacion de 4 0°1. Por el significado de los argumentos de la
ultima linea horizontal y la ultima columna vertical, lo mismo que de las denominaciones &, ¥, A y M
(véase pags. 161.y 162).

Para evitar complicaciones y posibles errores, es lo mas sencillo entender por a la desviacion angular
(stempre < 9o°) del proximo meridiano (de N o S hacia E o W). Las lecturas se hacen, por lo tanto,
seguin el esquema siguiente :

1° h=~h,° a=Na, E;
2° h=nh,° a=Na,* W;
3° h=~h,° a=Sa'E;
I h—=—h,° a=Sa’W.

A estas lecturas corresponden después de reducidos los valores k,, a, a o,, 4,, para un centro ecuato-
rial de la longitud A,° E, la coordenadas geograficas :

1° =9, N 7\=(7\o—|—7\,)°E;
2° ¢ =10, N A=0—NM)E;
3 e=g0S A= (h A E;
4° <P=CP1° S )\=()\o—7\1)°E;

y para un centro ecuatorial de la longitud 2,° W

I AN A= (h— ) W;
2° ¢ =¢," N A=+ 7)) W;
30 ?=?10 S )\=()\o—)\1)ow;
4° ¢ = ¢,° S A= (7\0 -+ 7\1)° W;

relaciones que no necesitan mas explicacion.

7

La tabla II es, como ya queda demostrado, de una utilidad general y puede servir de base, por ejem-
plo, para extender las tablas del doctor Klotz a nuevas estaciones del hemisferio boreal no comprendidas
en las tablas originales. En vez de la altitud &, entra entonces, para la interpolacion, la latitud geografica
¢ y todo el cdlculo necesario para una estacion se efectiia facilmente en media hora aproximadamente.
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Pero no al polo Norte, sino al polo Sud se refiere la tabla IV que se publica en las paginas 237-241 y que
estd confeccionada en analogia a las tablas IIbi* y ITter. Comprende todas las estaciones del hemisferio
austral, mas alla del paralelo 10° S, para facilitar el cilculo de los epicentros tipicamente australes, im-
posibles de determinar en base de las tablas originales citadas.

Otra aplicacion util de la tabla II en combinacién con la tabla III ofrece el problema de determinar
el epicentro en base de A.y azimut de una estacion dada, a la solucién del cual no fué aplicada hasta la
fecha, segin conozco, la proyeccion estereografica. El procedimiento que propongo, reduce la tarea en
cuestion a la comin de las A de dos estaciones, y la estacién auxiliar fingida, de elementos faciles de cal-
cular, la constituye uno de los dos puntos de interseccion del meridiana con el circulo de distancia del
radio A que tiene por centro la estacion dada.

Las coordenadas de la estacion fingida son por lo tanto ¢ =¢,=4 A, N’=2, y en cuanto a A’, debe
de corresponder a la distancia esférica entre (¢, \') y el punto de interseccion del circulo azimutal a con el
circulo de distancia A arriba aludido. A’es, por lo tanto, la base de un tridngulo esférico isosceles, dos de
cuyos lados son iguales a A, mientras que el angulo encerrado por ellos es de a, de modo que la aplica-
cion del lema del coseno nos proporciona, después de una transformacion elemental, sen A?’ =—sen A sen g-
La tabla III elude el trabajo de calcular el valor correspondiente. Usando una denominacién que se

explicard en la pagina 161 podemos escribir A’ =2 A, =) o en medida lineal A =20y A, 2.
- 2 9 2

Los valores d y r, correspondientes a ¢’ y A’, se sacan de la tabla II.

Cuando la estacion dada o la estacion fingida estdn caracterizadas por valores pequefios de ¢ o perte-
necen a hemisferios diferentes, tropezaremos con las dificultades expuestas en la pagina 151. Para vencer
estas ultimas, podemos servirnos de un centro ecuatorial de proyeccion, lo que tiene por consecuencia que el
meridiano queda substituido por el circulo méximo que pasa por el centro de proyeccion elegido y la esta-
cion dada. Los dos circulos en cuestion forman entre si un éngulo 8 que se calcula elementalmente en
ctg f = sen ¢, ctg AN — donde AR es la diferencia de longitud entre el centro de proyeccion y la estacion —
o en la denominacion de la pagina 161 § = go°® — A (A}, ¢,). A este dngulo hay que sumar el azimut dado
y todos los demas detalles de la determinacién se hacen en analogia al caso anterior, reduciendo por fin
el resultado expresado en a y A, relativos al centro de proyeccion, a coordenadas geograficas, con auxilio
de la tabla III. Generalmente es mis recomendable, sin embargo, aplicar en tales casos el método expli-
cado en el capitulo II pigina 161.

La determinacion de epicentros antipodales no ofrece nuevas dificultades, cuando reemplazamos

la estacion dada por su antipoda. Las substituciones necesarias son tan elementales que huelga expli-
carlas.
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9

A otra clase de problemas, a saber el del cdlculo del epicentro en base de las horas de iP, de por lo
menos tres estaciones, se refiere la tabla V.

Sea P, la hora de iP de la estacion E,, y P,1a de E,. Pongamos P, — P, = AP y busquemos el lugar
geométrico de todos los puntos para los cuales AP tenga un valor constante C. Asi definimos una curva
que acertadamento llamaremos «iso-AP». En el caso de que ya existe una red de circulos de distancia,
es decir un mapa estereografico entre las estaciones E, y E,, es facil dibujar la iso-AP «C» punto por
punto, buscando para una serie de valores A, (relativos a E,) los valores correspondientes A,, de tal ma-
nera que (P —0),, — (P —0),, =C.

La tabla V estd confeccionada en base de las tablas P — O del doctor Mohorovicic. Proporciona para
cada valor de A,, desde 0 a 9800 kilometros, a 200 kilometros de intervalo, el valor correspondiente de
A, para G=o0, 072, 074 hasta 13%0.

Dibujadas las iso-AP para las estaciones E, y E,, se construyen analogas para E, y E;, etc. En un
caso concreto de observacion, se interpola graficamente, y la interseccion de las curvas nos proporciona
el epicentro buscado.

De una manera mds directa aun podria llegarse a las curvas iso-AP, cuando, en vez de cons-
truir circulos que corresponden a intervalos constantes de A, se los dibuja a intervalos constantes de
P — O, por ejemplo, a intervalos de 01. Los puntos de interseccion entre dos sistemas de circulos re-
presentan entonces directamente los lugares en que AP alcanza valores multiplos enteros de 671, y
para construir las curvas iso-AP hay s6lo que unir metédicamente los aludidos puntos de intersec-
cion. Por tales motivos habia pensado en basar las tablas I, II®, Iltr y IV directamente en P —O.
Para resolver la tarea comun de determinar el epicentro en base de dos A, da lo mismo, si las distan-
cias epicentrales se expresan en kilometros o en minutos de tiempo de recorrido, y habria bastado, para
satisfacer todas las necesidades, agregar a las tablas comunes de S—P y A, otra columna con los
valores correspondientes de P— O. Teniendo presente, sin embargo, que las relaciones entre P —O,
S—P y A, hoy aceptadas, no pueden considerarse aiin como definitivas, desisti de este proyecto, pero
es muy conveniente para fines regionales, calcular y dibujar en el sentido explicado, mapas estereogra-
ficos especiales.

Cuando no existe mapa alguno, pero se conocen los valores A, A,, A, ..., en base de observaciones
de S — P, podria buscarse primero con el método estereografico comun el epicentro, y construirse des-
pués solamente en el deredor de este dltimo, las iso-AP. Mas recomendable, sin embargo, son en este
caso los métodos comunicados en los nimeros 3 y 4 del tomo II de estas Contr. Geof. (doctor Juan Hart-
mann, Dos aparatos pard facilitar la determinacion de los epicentros sismicos, loc. cit., pags. 109-120, Y
doctor Federico Lunkenheimer, Método mecdnico-grdfico para determinar el epicentro en base de tres
observaciones de P, loc. cit., pags. 121-146).

Es especialmente recomendable el calculo doble en base de las A y las P, en regiones donde la red
sismolégica es escasa aiin, es decir donde, para encontrar el foco sismico, hay que limitarse, para los terre-
motos débiles o regulares, a las observaciones de pocas estaciones. Claro estd que los métodos en base de
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las iP pueden servir para perfeccionar nuestros conocimientos de los epicentros solamente en el caso de
que el servicio de hora de los observatorios respectivos se encuentra en excelentes condiciones y que se
hacen las lecturas de las fases con la mayor precision posible.

10

Creo que solo pocos terremotos resistiran a los elementos consignados en las tablas hasta ahora cita-
das de este trabajo y los comunicados por el doctor Klotz. El tnico caso de mi practica, lo constituyen
los terremotos del W-Indico, en la region de las islas Crozet. Ahi son grandes las distancias epicentrales
de casi todas las estaciones sismologicas cuyas observaciones son de facil acceso, es decir, de los observa-
torios mas conocidos sudeuropeos, sudamericanos, australianos y asiaticos. Lo mismo podria ocurrir
para sismos con foco en el Pacifico al E de Nueva Zelandia. En tales casos convendria efectivamente un
centro de proyeccion entre el Ecuador y el polo Sud, y es lo mas natural fijar su latitud en 45° y elegir
su longitud entre los valores A, para los que esta calculada la tabla I. Tenemos entonces :

;

sen h — 5 (sen ¢ -+ cos ¢ cos (A —1,))
o ll_z- tg o .
Cto aqQ=— (sen ()\ __ )\o) Ctg ()‘ )\°) *

Para las estaciones y valores &, a que se refiere la tabla I ya se conocen los dngulos («a» y «hn» de
dichas tablas) que corresponden al producto y el cuociente de los términos en cuestion, y denominandolos
H y A (para distinguirlos de & y a arriba), tenemos :

sen A =V—2;-(sen ¢ - sen H)

V2

ctgea ——
g 2

(ctg A —ctg (A —1,)).

Para efectuar rdpidamente las multiplicaciones necesarias, confeccioné la tabla VI en que figuran las

.

e 2 oy
multiples de Py desde 0.001 hasta 1.000 y en una tabla auxiliar desde 1.00000 hasta 1.00099. La co-

lumna «o» lleva por los demés 7 decimales en vez de los regulares 5, para dar a los productos con las
cotangentes el mismo grado de precision cuando éste se juzgue oportuno tal vez para otros fines.

Después de buscado en la tabla II los valores d y r, correspondientes a k, y hecha la construccion
geométrica, se reduce el resultado encontrado por medio de las féormulas inversas. Tenemos, entonces :

v

Sen?=

; (sen h -} sen ®)
ctg (A —2%,) = '%5 (ctg A —ctg a),

donde ® y A se sacan de la tabla III como funcion de k y a del resultado.
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II

Podemos tratar por fin, también el problema general de un centro de proyeccion de las coordenadas
s> Ao- Entonces tenemos :

sen h = sen g, sen ¢ -} cos ¢, cos ¢ cos (A —1,)

ctg a =cos g,

En base del método explicado en el capitulo El cdlculo trigonométrico con auxilio de la tabla III,
pagina 161 y usando las denominaciones alla introducidas, podemos escribir

sen h =sen ¥ (¢,, ¢) + sen & (D* (s, 9), AN)

ctga=tg A (A (¢, A%), 9,*) — tg A (AN, o).
Para la reduccidn del resultado vale andlogamente

sen o = sen W (g,, k) - sen & (&* (9o, k), a)
ctg (\—no) =tg A (A (h, a), 9.) — g A (a, g0).

Se entiende que de estos cdlculos que tienen por base la tabla III no puede esperarse la precision que
distingue los valores de las tablas I y 1I, puesto que en aquella tabla figuran solamente grados y décimos
de grados, pero generalmente va a ser suficiente el grado de exactitud. Por mas detalles respecto a los
signos de los términos anteriores para argumentos >> go° y <C 0, véase también lo expuesto en el capi-
tulo arriba citado.

Para mayor claridad de lo dicho en este capitulo y para demostrar practicamente la aplicacion de las
tablas, quiero dar algunos ejemplos concretos.

Empecemos con un problema del tipo mas comun :

« Determinese el epicentro del terremoto atlantico del dia 13 de octubre de 1925 en base de las obser-
vaciones de Cartuja, Georgetown, La Paz, La Plata, Rio de Janeiro y Uccle».

Tenemos segin estas observaciones y utilizando la tabla II®*, que nos da directamente d, r y a :

P S S—P d r a
Cartuja ,.......... 17°48%70 55733 6763 hgao 66.1 55.3 N 43°7 E
Georgetown., . ..... 47.51 53 .86 6.35 4610 | bo.o 45.9 Nag.4 W
LaPaz............ 47.90 53.62 5.72 3930 23.8 33.5 S 46.4 W
La Plata..,..,..... "49.279 56 .16 6.89 5205 39.0 48 .8 S 11,3 W
Rio de Janeiro ., ... 49.38 53.57 5.19 3410 22.8 28.8 S 157Kk
Uccle............. 50,13 57.90 7.77 6185 99.7 88.6 N33.5E
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Después de efectuada la construccion geométrica nos resulta como epicentro, un punto en el cua-
drante NE de las coordenadas d = 10.0, correspondiente a h = 78°5 (tabla II, columna «okm»), a=N
34°7 E. La tabla III nos da, en la pigina 155, los valores correspondientes de las coordenadas geografi-
cas: ¢ =0°4 N, A\=2%, 4 6°6 E= (50" —6°6) W = 43°4 W.

Veamos a que epicentro habriamos sido conducidos, fundandonos exclusivamente en la observacion
platense de azimut (S 154°3 E) y A (5205 km = 46°8). Procediendo segiin el método de la pagina 155,
eligimos (para evitar-una estacion fingida situada sobre el hemisferio boreal) ¢’ =34°9 - 46°8 = 81°7.
Para la distancia epicentral correspondiente obtenemos el valor A’ = 2W (46°8, 76°7), es decir, segun
2000

la tabla 1II pdgina 222, A’ = « 45°2 = 100/4) kilometros. Extrapolando la tabla II pagina 194 para

estos valores de ¢’ y A’ encontramos d’ = 14.7, 1’ = 101.6, y sacando los datos para La Plata de la tabla
IV pagina 23.9, la construccion geométrica nos proporciona o = — 8°0 =8%0 N, A=239°5 W.

Si se trata de una estacion sismologica que no figura en la tabla II*® aplicaremos las tablas I y II.
Supongamos que tal estacion sea Lima y que alli se haya observado A = 4925 kilémetros. Consultando
la tabla I, encontramos pagina 169, segunda columna, linea «Lima», h=160°57; a =S 64°85 W. El
ultimo valor nos servira directamente en el ulterior calculo del epicentro, mientras que utilicemos A para
encontrar d y r con auxilio de la tabla II. Tenemos pagina 186, columnas « 4800 kilometros» y « 5000

kilometros», lineas «60°» y «61°»

d=31.35—0.57. 1.12—1—%-0.43=31.0
12D
r=42.92——o.57.o.23—|—%- 2.03 =44.1.

Veremos ahora como se calcula el epicentro en el caso de un centro de proyeccion de ¢ = 45°. Tome-
mos por base el terremoto del 26 de abril de 1925, observado en Batavia (A 6310 km) y La Plata (A go30
km), el que tuvo su epicentro en el Indico. Sean las coordenadas del polo de proyeccién A= 45° S,
¢ =050° E. La tabla I nos da entonces, usando las denominacliones de la relaciéon correspondiente, pagi-
na 157, H=232°95, A=1S82°63 E, ¢ =6°18S, A\ =106°83 E. Por lo tanto resulta en base de la rela-

cion aludida :

sen h =V;2 (0.10765 + 0.54391) = V;z (0.65156) = (tabla VI, pag. 249) 0.46033 -} 0.00040 = 0.46073,

es, decir, h=127°43. Ahora calculamos d y r como en el ejemplo anterior y obtenemos d = 88.0,
r=_83.0. El azimut a se calcula anilogamente (véase pig. 157) : -

ctga= V—;E- (0.12934 — 0.65363) = V—E (—0.52429) = —(0.37052 + 0.00021) = — 0.37073

a=N69°66 E.

Para La Plata se realiza un célculo anélogo y obtenemos h=13°07, d=1258.1, r=1261.8, a=
S53°0 W.
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-

La construccion geométrica nos da h =67°5, a =S 43°0 E aproximadamente (los circulos no se
cortan) y la reducciéon a coordenadas geograficas se hace en analogia al célculo recién efectuado. Busca-
mos primero los dngulos auxiliares ® y A, como funciones de A y r con auxilio de la tabla III, pagina

228, columna « 67° » y « 68° » respectivamente, linea « 43 », y tenemos, después de interpolado, & =16°3,
A =15°8. Por lo tanto en base de las formulas pagina 157

sen ¢ =V—2—;(0.92[| -+ 0.281)=0.653 4+ 0.199 = 0.852; ¢ =058°4 S

ctg()\—)\.)='/;;(3.53—1.07)=1.74; A—2%r =29°9E; A=(H0° + 29°9) E = 179°g E.

Por fin queremos calcular un epicentro con auxilio de las curvas iso-AP, suponiendo que no exista
un mapa estereografico, con circulos de distancia dibujados ya, pero que se conozcan los valores aproxi-
mados de las distancias epicentrales en base de las observaciones S —P. Queremos tratar como ejemplo

el terremoto del 14 de abril de 1927, registrado en La Paz, La Plata y Rio de Janeiro. Como datos se
nos ofrecen los valores

P i\
La Plata (1) 6"25"89 1070 km
LaPaz(2),................ 27.213 1805
Rio de Janeiro (3).......... 28.79 a770

por lo tanto,
AP, , = 1733

AP,,, =27go.

Tomando por base los valores A, = 1000 kilémetros, 1200 kilometros y 140q kilometros respecti-
vamente, la tabla V nos proporciona las distancias epicentrales correspondientes A, y A,, mientras que la
tabla IV permite determinar los valores d y r para las estaciones y A en cuestion.

Asi obtenemos :

®
La Plata La Paz Rio de Janeiro
Ai dl rl A. dl r’ A.S da r.
km mm mm km mm mm km mm mm
1000 52,0 10.0 1654 6.7 20.5 2488 70.23 29.0
- 1200 532.8 12,0 1865 77.3 23.13 2733 71.0 3a.0
1400 53.0 14.1 2083 77.0 26.1 2989 73,0 35.4

Ahora se construyen los puntos de interseccion (r,, r,) de los circulos de distancia que figuran en la
misma linea del cuadro, y uniéndolos por una curva, se obtiene la iso-AP 1733 La Plata-La Paz, y asi
mismo se dibuja la iso-AP 27go La Plata-Rio de Janeiro. Su interseccion nos proporciona las coordena-
das del epicentro ¢ = 30°0; A ==65°8 W (en poca conformidad con las S— P y los hechos macrosismi-
cos, debido a una probable equivocacion en la hora de P de Rio de Janeiro).
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Cuando ya exista un mapa estereografico con circulos de distancia, basta buscar en la tabla V la serie
de valores A,, A,, A, que arriba figura, pues ya es dato suficiente para el dibujo de las iso-AP.

No quiero dejar de llamar la atencion a que todas las construcciones estereograficas se ejecutan con
extrema rapidez, cuando se utilizan las hojas de coordenadas circulares nimero 316 !/, fabricadas por la
renombrada casa Carl Schleicher y Schiill, Diiren (Rheinland), Alemania, las que se venden a un precio
muy reducido. Se fabrican dos clases; una con circulos concéntricos desde 1 milimetro hasta 150 mili-
metros de radio, a 1 milimetro de distancia y con una division angular de 0° hasta 360° a 2° de inter-
valo, y otra con circulos hasta 300 milimetros y division angular de 0° hasta go® a 1° de intervalo. Con
auxilio de estas hojas, el trabajo a realizar se reduce a ajustar el compas al radio r y poner su punta en el
punto de las coordenadas a, d que se leen directamente sobre la hoja.

Construido el epicentro, se hace la lectura de a y d, y la tabla II, columna « o kilometros» reduce
el valor de d a la coordenada h.

II. — EI calculo trigonométrico con auxilio de la tabla Ill

La tabla III proporciona ciertas ventajas para toda clase de célculos trigonométricos de una preci-
sion de pocos décimos de grado, y quiero empezar, para demostrarlo, con el problema de calcular un
epicentro en base de A (altitud correspondiente h = go® — A) y azimut observados por una estacion de
las coordenadas geograficas ¢, y A,.

Entonces tendremos :

sen ¢ = sen ¢, sen h - cos ¢, cos h cos a

tgh

t(" )\'—\\ e
ctg ( Ro) coscp.sena

— sen ¢, ctg a.

Conduce inmediatamenle al conocimiento de los d4ngulos, una funcién trigonométrica de las cuales
corresponde al valor de los productos y el cuociente, la tabla III, pues sirvieron de base para su calculo
las relaciones

sen ¢ = cos hcos a

tg h

’
S€n a

tg(A—2%,) =ctghsena 0 ctg (A — Ay =

o mas generalmente dicho, la columna « & » de la tabla III representa la funcién & (¢, y) = arc sen (cos x
cos y) la columna «A» la funcion A (x, y) = arc tg (ctg x sen y). En el dltimé caso hay que fijarse en que
el argumento relativo a la cotangente (que en los simbolos siempre figura en el primer lugar) se encuentra
en la primera linea horizontal, el relativo al seno en la primera columna vertical de la tabla. Para é no
existe tal diferencia, pues ¢ (x, y) = ® (y, ).

A causa de las relaciones conocidas que existen entre las funciones trigonométricas y sus cofunciones,
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nos proporciona la tabla III también el valor de arc sen (sen a sen y) y arctg (tg « cos y). Para evitar en
este caso la formacion de los complementos de los dngulos respectivos, los puse en la ultima linea y co-
lumna de la tabla, y los dngulos asi definidos los denominé ¥ (x, y) y M (x, y) (¥" y M de las tablas).
También pueden sacarse, entre otros, los angulos arc sen (sen x cosy), arctg(ctgacosy) y arctg(tga
sen y). En tales casos sefialé con un asterisco los argumentos en cuestion (® (x, y*), A (¥, y)etc.), los
que se leen en la ultima linea y la dltima columna.

Volviendo ahora a nuestro problema y usando las denominaciones explicadas nos resulta

sen ¢ = sen ¥’ (g, h) + sen ® (®* (¢, h), a)

otg (A — o) =tg A (A (h, @), 9") — tg A (a, 90).

Cuando a > go°, es preciso reducirlo a un angulo << go®, en base de las relaciones sen (9o + a) =
(9o — a), etc. Para no tener que formar el complemento de a, proveemos al exceso de un *, y en cuanto

a los signos, en que influye también h < 0° (A > 90°), tenemos el esquema siguiente :

sen W (90, )  sen ® (P*(qo, k), @)  tgA(A(h,a), %)  tgA(a, 9)

1° a<go°; h>o -+ -+ -+ —
2° a < go°; h< o — - — —
3> a>go0°; h>o0 - — —+ -

+

4° a>gqo°; h<o — — —

Para completar nuestras consideraciones queremos tratar también €l caso general, cuando conocemos
A, y A, de dos estaciones E, y E, de las coordenadas geograficas ¢, A, Y 95, A4 respectivamente. El primer
paso a dar consiste entonces en calcular la distancia d entre E, y E,.

Tenemos, poniendo otra vez A, — A, == A\

cos d == sen g, sen g, | COS ¢, COS ¢, cos A},
y resulta en analogia al calculo anterior :
cos d == sen W (3,, 9,) + sen & (P* (¢4, 9.), AN).

Para A) > go° se pone negativo el sequndo sumando y tenemos que substituir AA = go + a por a*.
Cuando las dos estaciones no pertenecen al mismo hemisferio, se pone negativo el primer término.
Ahora calculamos el azimut @, de d. Leemos directamente en el tridangulo correspondiente :

. COS ¢y .
sen 3, = sen A ond cosec d sen ® (¢,, A*A).

Cuando se mide el azimut desde el meridiano hacia E y W, queda siempre positivo el seno, es decir,

no hay que preocuparse de los signos.
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Para decidir si 8, 2 go°, tenemos el crilerio de que 8, = 9o°® cuando

s > M (p,, AN)  (tabla III),

como fluye de una relacion elemental.
El dngulo v, entre d y A, calculamos también en base del lema del coseno y nos resulta

cos v, = cosec ¥ (d, A,) (cos A, —sen ® (d, A),)).
Los signos en el caso de angulos > go° se juzgan por la formula primitiva : ’

cos A, —cosdcos A,
sen d sen A,

COS vy, = y
es decir, el factor cosec W (d, A,) queda siempre positivo, cos A, se pone negativo para A, > go° y sen P
(d, A,) cambia de signo cuando d o A, (no las dos simultdneamente) > go®°.

Ahora tenemos dos posibilidades para el azimut a, =, 4-v,, pero generalmente ya se sabrd de
antemano cual de los dos signos hay que tomar en consideracion. El cdlculo de las coordenadas se
efectua ahora como indicado al principio de este capitulo.

Otro calculo muchas veces necesario es el de determinar la distancia epicentral entre un epicentro
conocido (¢, A) y una estacion dada (e,, A,), pero es idéntico al calculo de d entre dos estaciones. Tene-
mos, por lo tanto,

cos A = sen W' (¢,, ¢) — sen & (D* (9, AN), 0,),

con las reservas respecto a los signos arriba discutidas.

4

Para dar un ejemplo de este método de calcular, queremos determinar el epicentro del terremoto
atlantico del dia 13 de octubre de 1925, en base de las observaciones de La Plata (1) y Cartuja (2). Tene-
mos los datos siguientes :’

9. =34°9 S A=D07°9 W A,=5200 km h, = 43°a.
AX=D54°5
¢a =37°2N M= 3°4 W A, = 4goo km
Calculos *
1° cos d = —sen W' (34°9, 37°2) -} sen ® ((d* 34°9, 37°2), 54°5);

CORTA!B, GEOFisICAS. — T, 1I 11
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por ser ®* (34°9, 37°2) = 40°8%, tenemos
cos d = — sen 20°2 -} sen 22°3 = — 0.3453 4 0.3795 = 0.0342; d =88°0;
2° sen @3, = cosec 88°0 sen ¢ (37°2, 54°5*) = cosec 88°0 sen ® (40°4) =
= 1.00006 . 0.6481 = 0.6485; Bi=N/jo°4 E;
3° cosy, = cosec ' (88°0, 46°8) (cos 44°1 — sen ® (88°0, 46°8)) =
== cosec 46°8 (cos 44°1 —sen 1°4) =1.3718 (0.7181 — 0.0244) = 0.9516; Y. =17°9;
4° a =N (40°4E 4 17°9 W)=N22°5E;
be sen ¢ = -} sen W' (34°9, 43°2) — sen ® (d* (34°9, 43°2), 22°5);
por ser ®*(34°9, 43°2) = 36°7*, tenemos
sen ¢ = sen 23°0 — sen 33°5 =0.3907 — 0.5619g = —o0.1612; ¢ =—09°3=9°3N;
ctg (A —X,) =tg A (A (43°2, 22°5), 34°9*) 4 tg A (22°5, 34°9);
por ser A{(43°2, 22°5) = 22°2 tenemos
ctg (A—2%,) =1g 63°6 +-tg 54°1 = 2.0145 -} 1.3814 = 3.3959;
A— A =16°%E y A=(57°9 —16°4) W =41°6 W.

El célculo no contiene mas que dos multiplicaciones a ejecutar, los nimeros 2° y 3°, todo lo demds
son sumas, y después de poca practica se alcanza gran rutina en efectuar las operaciones simbolizadas en
las formulas.

b5

Sin embargo no quisiera dar una importancia exagerada a las ventajas que tiene este método sobre el
método trigondémetrico comun. Con solo tres o cuatros decimales se calcula en todo caso muy rapido, y
se podra pensar hasta en evitar los productos sen & sen {8, cos a cos 8, etc., de las formulas primitivas

: : I :
aplicando las relaciones sen a sen § = S [cos (a — B) — cos (« - B)], etc., segun conozco, nunca usadas en

calculos practicos. Efectivamente cuando todos los datos no contienen mas que un decimal se sacan ra-
pido y de memoria las sumas y diferencias de la formula, y tenemos en el caso de nuestro ejemplo numé-
rico para d — el lema del coseno se escribe en este caso

cos d = sen g, sen g, -} oS ¢, COS ¢, COS A\ ==

% { €08 (¢s — ¢1) — €08 (@; - ¢a) 4 [0S (¢4 + ¢1) +-cOS (¢, — ¢a)] cOs AN} —:

?t+?l=—9°3) ?1—?|=72011
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por lo tanto,”

cosd = :'—;- (0.3073 —0.9992 + 1.3065 . 0.5807) = 0.0334 ; d =88°1.

Vemos que hay que buscar en las tablas sélo tres funciones trigonométricas (el cos (¢, —9,) ¥
cos (o, + ¢,) aparecen dos veces) en vez de cinco de la formula original y en vez de tres productos no hay
mas que uno, todo eso sin duda una ventaja, cuando no cuesta ningun trabajo formar los valores numé-
ricos correspondientes a a + 3 y a — 8.

Aplicando el método una vez mas para hacer desaparecer al triple producto del tipo cos x cos § cos y

llegariamos respecto a este ultimo a la formula

%[COS(a—I—B+Y)—I—COS(a—I-B—Y)-I-COS(a—ﬁ‘—I-'r)-I—(a—B—Y)]

que ya no ofrece ninguna ventaja. Al mismo resultado negativo conduce una transformacion en este sen-
tido, del lema de la cotangente.

Volviendo otra vez al problema general a que se refiere el ejemplo numérico de la pagina 163, tene-
mos que tener presente que calculamos solamente el corte entre dos estaciones, mientras que generalmente
se consultan por lo menos media docena de ellas, y yanos damos cuenta de las enormes ventajas que lleva
el método estereogrifico sobre el trigonométrico. Efectivamente para determinar todos los cortes entre

: : 6 :
sels estaciones, tendriamos que calcular ( = 15 cortes, y cada uno de ellos requerria un calculo pare-
2

cido al anterior o sean go calculos parciales, salvo las consideraciones que hay que hacer por los signos,
etc. El método estereografico, por su parte, hasta en el caso de que las estaciones en cuestién no figurasen
en las tablas II®® y II*r, necesita generalmente no més que 6 . 2 = 12 interpolaciones de alguna impor-
tancia (de las interpolaciones no hicimos mencién al hablar del método trigonométrico), para la determi-
nacion de los valores d y r. Todo lo demaés se saca directamente de las tablas o se consigue después de
construcciones geométricas sencillas.

A no existir esta enorme superioridad del método estereografico, habria sido initil el trabajo inver-

tido en el célculo de las tablas que hoy doy a la publicidad.






TABLA 1

1. Coordenadas h y a de las estaciones sismograficas, relativas a centros de proyeccion ¢, = 0°, 3, = 0°, 50° W,
100° W, 150° W, 150° E, 100° E y 50° E.

a. Coordenadas geogréficas de las estaciones sismograficas.
(Para mayor comodidad del lector y a fin de evitar confusiones, indiqué todos los nombres de las estaciones en

su idioma original, y cuando éste Gltimo no se escribe con letras romanas, apliqué la transcripcién o tra-
duccién de que se sirven en sus publicaciones las mismas estaciones.)



1. Coordenadas h y a de las estaciones sismograficas

p——
Estacién h a Estacién h a Estacién h a
A. Centro de proyeccion : ¢, = o, ), = 0°

Aachen........... 38°97|N 4°g5 E|| Fernando Noronha.,|57°38|S 82088 W|| Milaga,.......... 53904|N 5°89 W
Abisko........... 20,46|N 7.30 E|| Firenze........... 45.08|N 11,51 E|[ Malta,........... 51.64|N 19.10 E
Accra, . .......... 84.47|N 2,06 W|| Fordham ......... 12, 12N 47.99 W|| Marseilles.. . ...... 46.43|N 5,70 E
Acores , .......... 45.46|N 29.a5 W|| Frankfurt(Fcldberg)|3g.27|N 6.98 E|| Mauritius, ,,...... 29.99|S 66.63 E
Alicante ..,...... 51.65[N o0.61 W|| Georgetown, . ..... 10.03|N 50.38 W|| Mendoza.......... 18.06(S 55.18 W
Alger . ........... 53.09|N 4.05 E|| Gottingen.. . ...... 37.78|N .83 E|| Milano . .......... 43.83|N 8.92 E
Almeria.......... 53.08|N  3.29 W|| Gorje............ 42.00[{N 13.05 E|| Moncalieri........ 44.4g|N 7.63 E
Andalgald.. . .. .... 20_.85|S 60_.28 W|| Granada.......... 52.67|N 4.73 W|| Monte Cassino, .. .. 46.68{N 15 .10 E
Ascension. , ., ..... 73.63|S 60.60 Wl Graz,............ hi.02|N 13.91 E|| Mostar,.......... 43 .81|N 17.96 E
Athénes . ......... 46.20|N 27,25 E|[ Grenoble . ........ 44.55|N 5,69 E[| Minchen.,,.,. .. 4o.81(N 10.22°E
Baku............. 29.38[N 41.97 E|[ Guildford...,..,... 38.75[N 0.48 W|| Napoli............ 47.16|N 15.92 E
Balboa Heights , .. .|10.32|N 80.88 W|| Halifax,,......... 18.45|N 42.a2 W|| Neuchatel., ... .... 4a. 61N 6.42 E
Baltimore.. ....... 10.32(N 49.92a W "Hamburg ,,,,,,,,, 35.80|N 7.ag E|| Newport.......... 39.31N 1.056W
Barcelona.. ... .... 48 .64|IN 2.42 E|| Harvard .. ...... .. 13.83|N 46.03 W|| Northfield. . . ...... 12.33|N 44.50 W
Beirut.,.......... 42.53|N 40.81 E|| Haselmere . ....... 38.91(N 0.58 W|| Nérdlingen. . ... ... ho.41|N ¢.08 E
Belgrad........... 4y .66|N 19.37 E|| Heidelberg........ 4o.08|N 7.14 E|| Oxford........... 38.23IN 1.00W
Bergen........... 29.46/N 3.00 E| Helwan.... .. .. ... 47.79|N 42.16 E|| Padova........... 43.40|N 11.46 E
Bermuda ......... 21.05(N 55,05 W|| Hohenheim . ., ... 40.64|N 8. o1 E|| Paisley........... 34.03IN 3. 01 W
Besangon . . .., .... h2.46 N 5 .50 E|| Hyderabad........ 11.01(N 72,23 E|| Paris.. .. ......... 4r,14|N 2,19 E
Bidston........... 36.54/N a.28 W(| Innsbruck......... hr.70|N 10,35 E||l Pilar..,.......... 22.00(8 55 51 W
Bombay .......... 16.23|N ~o.a8 E|| lvigtut ........... 18.74|N 22, a8 W|| Pisa ............. 45.38|N 11.02 E
Breslau........... 36.94|N 13.29 Ej| Jena,... ... ..... 38.13|N g.26 E|| Piatigorsk.. ...... 31.68|N 35.23 E
Budapest ., ....... 39.70|N 16,67 E|| Johannesburg... ... 53.36|S 43.74 E|| Plymouth... . .. .. 39.51[N 3 43 W
Cabo Verde. ... ... 61.15|N 53.94 W|| Jugenheim. .., . ... 139.76(N  7.23 E|| Pola.. .. ......... 43.48|N 13.52 E
Cambridge........ 13.83|N 46.04 W|| Kingston ., ... . ... 12.55|N 71,58 W|{ Pompeii.......... 47.19(N 16.21 E
Capetown. , .. ..... 51.90|S a5.a1 E|| Kew............. 38.53|N 0,25 W|[ Port au Prince., .. [16.73|N 50.60 W
Cartuja........... 52.67|N 4.3 W|| Kébenhavn.. .. ... 33.40|N 8.39 E|| Porto Rico........ 23.35(N 7018 W
Chacarita, . . .. .. .. 25.50|S 51.03 W|| Kodaikanal.. .. .. .. 12,35(N ~g.5a E|| Potsdam,......... 36.48|N ¢.88 E
Cheb............. 38.81(N 10.17 E|| Konigsberg........ 32.65(N 13,86 E|[ Prag...... ......!38.44|N 11.79 E
Cheltenham. ., .. .. J0. 33 N 50 5a W|| Ksara . ,.......... 42.33|N 41.17 F|| Pulkovo..,........ 25.76|N 16,39 E
Chur............. 4a. 41N 8.83 E|l Kucino.,......... 26.34|N 23,93 E|| Puy de Déme...... |44.16|N 2.88 E
Cipolletti ., . ..., .. 16.84(S 48.96 W|| Laibach ., ., ... ... 4a.31|N 13,58 Lj| Ravensburg .. ..... h1.49g|N 8.62 E
Coimbra. .., . ... .. hg.o7|N ¢.85W|| La Paz.. .. ...... 20.92(S 732.30 W|| Reykjavik., ... ... 23 86|N 10.26 W
Colombo. . .. ...... 10,09|N 83.99 E|| La Plata. , ... ..... 25.81|S 50.53 W|| Rio de Janeiro, . . .. fba.21|S 58 .31 W
Cork............. 37.63|N 6.59 W|| La Quiaca .., .....|22.50|S 65.97 W|| Rio Tinto......... 51,74|N 8.48W
Czernowitz, . .. . ... 36.74|N ar.ag E|| Le Mans., ..., . ... 43.00|N o0.20 E|| Rocca di Papa. ... . 46.70|N 13.85 K
De Bilt.,,........ 37.72IN  4.02 E|| Lemberg.,........ 36.10|N 18.96 E|| Roma............ 46 .61|N 13.55 E
Dehra Dun 10.30(N 59.13 E|| Leningrad . ... .... 25.63(N 16,29 E{ St. Anne......... 13.38(N 4o0.8g W
Del Ebro . ........ 49.18/N 0.58 E|| Lima.,.,......... 12.66(S 57.65 W|| St. Helena. . ...... 73.10(S 19.73 W
Dyce (Aberdeen), ,.|33.76|N 1 39 W|| Limerick , .. ...... 36.87(N 6.58 W|| San Fernando . . ... 53.08/N 8.31 W
Edinburgh, ,...... 34.03|N 2,15 W|| Lishoa.,.......... 50.38|N 11.22 W|| Santiago de Chile,.[16.01|S 55.01 W
Ekaterinburg. ... .. 15.56(N a9 .66 E|| Ljubljana,..,..... 43.21|N 13.58 E|| Sargjevo....... .. [43.16|N 18,21 E
Entebbe . ......... 57.53|N 89.88 E|| Madras. .., ...... 13.33|N 79.52 E|| Scoresby Sund.. ... 18.05|N 7.5 W
Eskdalemuir. , . , .. 134.62[N 3 31 Wil Makeyevka,,,,, ...131,81IN 28,96 Ell Seychelles.,,,..... 34.821S 85.03 E
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Estacién h a Estacién h a Estacién h a
Shide ............ 39°31|N 1°05'W|| Tiflis............. 31°98|N 38032 E|| Venezia........... 43°28|N 11°88 E
Simla,,.......... 10.95|N 58.26 E|| Toledo ........... b9.96(N 4.79 W|| Vieques .......... 23.25|N 70.18 W
Sinj ...l 43.81|N 16 31 E|| Tortosa........... 49.18|N 0.58 E|| West Bromwich....|37.44|N 1 53 W
Sofia............. 4a.47|N 23 .25 E|| Travnik .,........ 43.97|N 17.91 E|[| Wien. .......... 39.71|N 14.12 E
Stonyhurst. ., ..... 36.11|N  1.80 W|| Trieste ........... 42.76|N 13.10 E|| Zagreb........... 4a.07|N 14.98 E
Strasbourg........ bo.gb|N 6.80 E|| Trinidad.......... 27.96|N 77.90 W|| Zante ,........... 48.60|N 22.53 E
Sucre............ 23.30|S 69.19 W|{ Uccle ............ 39.06|N 3.55 E|| Zirich........... 432.05|N 7.82 E
Tashkent . . ....... 15.40|N 46 .78 E|| Upsala ........... 28.60|N g.98 E
B. Centro de proyeccién ¢, = 0°, A\, = 50° W

Aachen........... 20.67|N 34.12 Ej Dyce (Aberdeen)...ja1.31|N 25.52 E|| Limerick ......... 27.12|N 26.76 E
Accra........ +...139.97|N 8a-.77 E| Edinburgh........ 23 ,55|N 26,26 E||[ Lisboa............ 36.17|N 39.21 E
Acores ., ......... 46.11(N 28 .02 E|| Eskdalemuir .. .. .. 22.92(N 26,77 E|| Ljubljana......... 17.37|N 41.03 E
Alicante.......... 30.61|N 43.87 E|[ Fernando Noronha .|72.02(S 757.49 E|| Loyola........... 41.50{N 48.20 W
Alger . ........... 28.78|N 46.88 E|| Firenze.,......... 20.32|N 4a.45 E|| Méalaga, . .........[34.12|N 43.54 E
Almeria.......... 32.70|N 44.55 E|| Fordham .. ....... 43.75|N 25 o8 W|| Malta ,........... 20.40|N 51,27 E
Andalgala.. ... .... 58.27(S 28.25 W|| Frankfurt(Feldberg)|19.56 /N 35.36 E|| Manzanillo........ 33.44|N 66.97 W
Ann Arbor .. ..... 37.97{N 31.41 W Georgqtown ,,,,,,, 43.86 (N 29.42 W{| Marseilles.. ... .... a4 .41IN 41.14 E
Ascension. .. ...... 53.59|S 76.53 E|| Gottingen.. ., ...... 18.14{N 34.52 E|| Mazatlan.......... 30.58|N 6a2.79 W
Athénes .. ........ 12.77\N 50.89 E|| Gorje............ 17.55|N 4o.60 E|| Mendoza.......... 52.86(S 25,94 W
Balboa Heights, .. .|59.23|N 72,26 W|| Granada.......... 33.33|N 43.67 E|| Merida........... 46.01|N 5g.02 W
Baltimore.. .. ..... 43.78|N 28 7o W|| Graz............. 16.43|N 4o.22 E|| Milano ........... 21.06{N 40.20 E
Barcelona, . . ...... 27.41|N 41.83 E|| Grenoble ......... 23.38|N 39.41 E|| Mobile ., ......... h3.55|N 46 .13 W
Belgrad........... 13.73|N 43.48 E|| Guildford.,....... 24.03|N 31.36 E|| Moncalieri........ 22.20|N 40.21 E
Bergen,.......... 16.33|N 25,03 E|l Halifax..,........ 43.76|N 13.40 W|| Monte Cassino. . ... 19.31|N 45.42 E
Berkeley.,........ 13.93|N 50.77 W|| Hamburg. ........ 17.29|N 32.59 Ef| Mostar........... 15.94|N 44.45 E
Bermuda . ........ 54.77|N aa.o6 W|| Harvard ........... 43.56(N a1 .54 W|| Minchen . ........ 18.49(N 38.34 E
“Besangon . .. ...... 22.32|N 37.46 E|| Haselmere........ 24.19|N 31.46 E|| Napoli............ 19.18|N 46.19 E
Bidston.,.,....... 24.02|N 328.48 E|l Heidelberg........ 19.94|N 36.13 E|| Neuchatel......... 21.85|N 38 01 E
Breslau........... 14.31|N 36.64 E|| Hohenheim ....... 19.73|N 37.03 E|| New Orleans ...... 41.50|N 48.20 W
Budapest ......... 13.97|N 40.58 E|| Innsbruck......... 18.96|N 39.05 E|[ Newport.......... 34.71|N 31.61 E
Buffalo,,......... 39.91|N 27.48 W[ Ithaka.,.......... 41.33|N 25.99 W|| Northfield ........ 4 . 44IN a1 656 W
Cabo Verde. ., .... 59.52|N 55.95 E|| Ivigtut........... 28.78|N  1.00 E| Nordlingen.....:.. 18.95|N 37.35 E
Cambridge. ., .... 43 .56{N a1 .55 W|| Jena,............ 17.44|N 35.52 E|| Oaxaca........... 4o.92|N 67.21 W
Capetown.. . ...... 17.73|S 54.12 E|| Johannesburg ..... 10,69|S 63.32 E|| Ottawa........... 39.24(N 23 .17 W
Cartuja.,......... 33.32|N 43.67 E|| Jugenheim, .. ..... 19.69|N 35.g90 E|[ Oxford........... 24.08|N 30.64 E
Chacarita, , ... .... 54.53|S 13,06 W|[ Kingston.......... 58 . 11|N 54.28 W|| Padova........... 19.33(N 4101 E
Cheb............. 17.30IN 36.55 E|| Kew............. 23.77|N 31.27 E Paisley. .......... 23 14N 25 .84 E
Cheltenham _ , , . ... hh.10|N 29.38 W|| Kobenhavn., ... ... 15.11|N 31.18 E|| Paris.. . .......... 23.63|N 34.77 E
Chicago .......... 36.20|N 34.34 W|| Konigsberg ... .... 11.08|N 33.59 E|| Pilar............. 85.711S 21.26 W
Chur............. 20.39|N 38.94 E|| Laibach .......... 17.37(N 41.03 El| Pisa ............. 20.77|N 4a.4g E
Cipolletti . . .. ..... 47.67|S 21,07 W|| La Paz........... 65.67|S 46.43 W|| Plymouth, ........ 26.38|N 30.72 E
Coimbra.......... 34.85|N 38.14 KEl| La Plata, . ........ 54.31|S 11,19 W|| Point Loma, ...... 18.99|N 55. 14 W
Colima,,......... 34.23|N 67.81 W|| La Quiaca.,...... 63.18{S 3351 W{|{Pola............. 18.20|N 43.04 E
Cork.,........... 37.53|N 27.48 E|| Lawrence.. ... ve..|33.19IN 41, 28 W|| Pompeii.......... 19.04(N 46.35 E
Czernowitz, . ... ... 9.30|N 40.84 E|| Le Mans.,........ 25.35|N 34.68 E|| Port au Prince ... .|[61.28|N 48.55 W
DeBilt........... 20.53|N 32.58 E Lemberg.......... 10.23(N 39.06 E| Porto Rico........ 66.34|N 3g.10 W
Del Ebro . ........ 28.78|N 41.98 Eff Lick............. 14.50|N 51_.2a W|| Potsdam . . ........ 16.05|N 34.49 E
Denver.,......... 26.23|N 44.62 W|| Lima............. 60.57(S 64.85 Wi| Prag............. 16.08|N 37.06 E
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Estacién h a Estacién h a Estacién h a
Puebla,.......... 39°05|N 65°15 W|| Sarajevo..........[15°37|N 44°05 E|| Trieste ........... 18°00|N 41935 E
Puy de Déme . . ... 24 .84|N 37.85 E|| Saskatoon.,....... 20.32|N 32,83 W|| Trinidad.......... 74.36{N 46,63 W
Ravensburg....... 19.87|N 38.05 E|| Scoresby Sund...., |17.15|N 9.46 E|| Tucson........... 24.34|N 54,156 W
Reykjavik.,....... 22 .63|N 12.84 E|| Shide ............ 24.71|N 31.61 E}) Uccle ............ 21.61(N 33.54 E
Rio de Janeiro. ., .. 66.16(S 15.73 E|{ Sinj ............. 16.64|N 43.83 E|| Upsala,.......... 11.03|N 28.324 E
Rio Tinto......... 35.08|/N 41.55 E|| Sofia............. 12.17|N 46.11 E|| Venezia.,......... 19.02|N 41.10 E
Rocca di Papa . ..., 20.00(N 44.88 E|| Spokane.......... 14.96|N 4o.10 W|| Vera Cruz . ....... 40.88|N 64.22 W
Roma,...........|20.11|N 44.67 E|| Stonyhurst........ 23.47|N 28.32 E|| Victoria,,........ 10.99|N 40.38'W
St. Anne,........ 39.53|N 17.51 Wj| Strasbourg........ 20.66|N 36.73 E|| Vieques .......... 66.34|N 3g.10 W
St. Boniface. . .. ... 26 .03|N 31.54 W|| Sucre ............ 65.77|S 37.33 W|| Washington, . ..... 43.88|N 29.41' W
St. Helena . . ...... 43.52{S 67.78 E|| Tacubaya,........ 38.06|N 65.05 W|| West Bromwich ... |324.03|N 29.66 E
St. Lows, ........ 36.61|N 38.94 W|| Toledo ........... 32.23|N 40.73 E|| Wien............ 15.48|N 39.27 E
San Fernando. . ... 35.48|N 43.12 E|| Toronto ,......... 39.06/N a7.2a W|[ Zagreb,.......... 16 .48|N 41.60 E
Santa Clara , . .. ... 14.24|N 51,16 W|| Tortosa, . ......... 28.78|N 41.78 Ej| Zante .. .......... 16.74|N %50.37 E
Santiago de Chile, ,|51.31|S 28,15 W|| Travnik .......... 16.07|N 44.55 E|| Zirich ,.......... 20.67|N 38.16 E
G. Centro de proyeccién ¢, = 0°, ), = 100° W
Acores . .......... 12.34|N 51 .31 E|| Hawaii........... 32.50|N 66,57 W|| Port au Prince . ...[57.10|N 54.14 E
Andalgala.. ... .... 47.51(S 46.69 E|| Honolulu ., ... ... lag.5a|N 65.31 W|| Porto Rico........ 51.50|N 59.97 E
Ann Arbor.. . ..... 45.a5(N 17.12 E|| Ithaka., . ........ 142 .58|N 23.57 E|| Puebla,,......... 70.87|N 5,20 E
Apia............. 17.69(S 75.50 Wi| Ivigtut ., ......... 17.33|N 23.37 E|| Rio de Janeiro.,...|30.26|S 63.22 E
Balboa Heights..,.|67.75{N 65,70 E|| Kingston ......... 60.96|N 50.54 E|| St. Anne ......... 35.94|N 2a4.71 E
Baltimore. .. ...... 45.26(N a5.87 Ej| La Paz..... ..... 54.52|S 60.71 E|| St. Boniface.,..... 39.9%{N 2,65 E
Berkeley.......... 46.93|N 35,98 W|| La Plata, . ,....... 37.50{S 43.83 E|| St. Louis., ., ...... 50.34|N 11.98 E
Bermuda ......... 43.71|N 42.31 E|| La Quiaca ........ 49.86(S 54.39 E|| Samoa ........... 17.69(S 75.50 W
Buffalo, . ......... 43.12|(N a1 .30 E|| Lawrence......... 50.79|N 5.85 Ej| Santa Clara,,..... 47.43|N 26,03 W
Cabo Verde. . ..... 13.41|N 73.02 E|| Lick ............. 47.65|N 25,81 W|| Santiago de Chile,.[46.69|S 36.54 E
Cambridge. ....... 4o.30|N a7.90 E|| Lima.,,..........| 64.23|S 61.30 Ef| Saskatoon......... 37.78|N 4.1 W
Chacarita, .. ...... 38.05|S 43.88 E|| Loyola ........... 58.61|N 16.59 E|| Sitka............. 26.34|N 20.55 W
Cheltenham . ., . ... 45.83|N 26 .11 E|| Manzanillo..,..... <0.48|N 12,34 W|| Spokane.......... 39.98|N 15,30 W
Chicago .......... 46.75|N 13,50 E|| Mazatlén.......... 65.99|N 14.59 W|| Sucre............ 50.97|S 58.79 E
Cipolletti , ., ...... 41.35(S 33.16 E|| Mendoza..........] 45.62|S 39.08 E|| Tacubaya......... ~0,58|N 2. 33 E
Colima.,.......... 54.77|N 57.22 Wi| Merida,,......... 66.7a{N a5.ar E|{ Toronto.,........ 42.62|N 20.23 E
Denver, . ......... 50.06|N 5.94 W]|| Mobile ,.......... 57.30|N 19.08 E|[ Trinidad.......... 50.27(N 93.17 E
FanningIsl.... . ... 30.25|N 85,37 W|[ New Orleans . . ., .. 58.61{N 16,58 E|| Tucson,,......... 56.17|N 16.59 W
Fernando Noronha. . [22.36{S 85.85 E|| Northfield......... 39.59|N 25,29 E|l Vera Cruz. ., ..... 70.43|N 10.96 E
Fordham .. ....... 42.77|N 26.97 E|[ Oaxaca.,......... =2.69|N 10.44 E}| Victoria ,,,....... 37.57IN 19.36 W
Georgetown. , . .. .. 45.79|N 25,78 E|| Ottawa,.......... 39.79|N 22,08 Lj| Vieques ,......... 51.50[N 59.97 E
Halifax,,..,...... 34.94|N 31,01 E|| Pilar,,........... 43.44|S 43.70 E|| Washington, ... ... 45.78|N 25,79 E
Harvard ., ......... 4o.30|N 327.8¢ E|| Point Loma.,..... 53.47|N 24 .78 W
D. Centro de proyeccidu ; ¢, = 0°, A, = 150° W

Adolaide. . ., ...... 15.15(S 53.61 W|| Berkeley.......... 44.33|N 30.90 E|| FanningIsl.. ... ... 79.54|N 67.3g W
Agana (Guam) ,,,.|24.03|N 75,23 W|| Buffalo,,......... 13.72|N 45,53 E|| Fiji (Suva),....... 54.06(S 57.94 W
Akita .......... ,.115.34|N 48.54 W|| Cheltenham, . ., ... 13.07|N 50.03 E|| Fordham . ... .... 10.45(N 48 .29 E
Ann Arbor.,,..... 17.33|N 45.19 E|| Chicago.......... 30.23|N 44.76 E|| Georgetown....... 13.20|N 49.83 E
Apia.,........... 64.41|S 56 .48 W|| Christchurch . .. ... 35.18|S 332.60 W|| Gihu.,........... 13.60|N 53 .42 W
Balboa Heights .., .|19.30|N 80.49 E|| Colima,.......... 41.02|N 65.55 E|| Hakodate......... 15.31|N 46.32 W
Baltimore.,,...... 12,79!N 49.50 Ell Denver..,........ 32.94|N 40.46 Ell Hawaii,,......... 69.89IN 14.58 W
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Estacién h a Estacién h a Estacion h a
Honolulu. . ....... 67°a7(N 19°78 W|| Mukaiyama . .,.... 16°24|N 49°85 W|| Saskatoon.,....... 26°13|N 28263 E
Ithaka., .......... 12.09(N 46.35 E|| Nagano........... 14.51|N 51.91 W|| Sendai........... 16.24(N 49.81 W
Kakioka,,........ 16, 16|N 52 .03 W|| Nagoya........... 13.76|N 53.63 W|| Sitka............. 31.75|N 9.32 E
Kingston.,,....... 15.gH|N 71,29 E|| New Orleans ... .. 25.77|N 56.33 E|{ Spokane,......... 34.61|N 26.11 E
Kobe............. 12.44|{N 54.36 W|| Niigata, .......... 14.92|N 50.51 W|| Sumoto........... 12,.24(N 54.73W
Kyoto. . .......... 12.85|N 53.89 W|| Numadu.......... 15.13|N 53,38 W|| Suva (Fiji)........ 54.06(S 57.94 W
Lawrence, . ....... 26.66|N 45.28 E|| Oaxaca........... 34.91IN 69.09 E|| Sydney........... 25.48|S 51.88 W
Lick.............. 44 .41|N 31.91 E|| Ootomari,........ 15.41|N 41,04 W(| Tacubaya......... 36.58|N 65.57 E
Lima ,........... 16.66|S 77.41 E|f Osaka,........... 12.65|N 54.36 W|| Tokyo............ 15.93|N 52 66 W
Loyola .. ......... 25.77|N 56,33 E}| Ottawa,.......... 10.96{N 43 .51 E|| Toronto .......... 13.90[N 44.66 E
Maebasi . ... ...... 15.24|N 53.04 W|| Point Loma. ... ... 45.04|N 4o.10 E|| Toyooka.......... 12.01|N 53 .55 W
Manzanillo, .. .. ... 41.34|N 64.23 E|l Port au Prince ... .|11.68|N 71,04 Ef| Tucson........... 40.97|N 45.03 E
Matuyama ... .,.... 10.56|N 55 .50 W|| Puebla ........... 35.77|N 66.28 E|| Tukubasan,....... 16.10{N 52.05 W
Mazatlén. . .. ...... 41.73|N 58,16 E|| Riverview......... 25.46(S 51,93 W|| Tyosi ............ 16.79|N 53.41 W
Melbourne . . . ..... 19.47|S 49.41 W|| St. Boniface. . ,.... 22.76|N 33.85 E|| Vera Cruz .. ...... 33.84|N 66.68 E
Merida,.......... 27.49|N 66.23 E|| St. Louis. . ,...... 23.16|N 47.23 E|| Victoria ..,....... 36.39|N a21.74 E
Mito............. 16.35|N 51,832 W|| Samoa ........... 64.41|S 56.48 W|| Washington....... 13.19|N 49.84 E
Mizusawa .., ...... 16.23|N 48.90 W|| Santa Clara . . ..... bh.4g|N 31.56 E| Wellington........ 37.86(S 33.31 W
Mobile ,.......... 23.93IN 56.04 Ell Sapporo.......... 15.42|N 44.go W
E. Centro de proyeccion ¢, = 0°, \, = 150° E
Adclaide. . . . ...... 53.47,S 15.8a W|| Irkutsk.,......... 25.31|N 28.97 W|| Ootomari ... ...... ba2.9a|]N 6.78W
Agana (Guam).....|75.56|N 20.91 W|| Jinsen..,......... 46.70|N 27 47 W|| Osaka............ 52.57|N 20.00 W
Akita , . .......... 49.30|N rr.71 W|| Kagoshima, .., .... 53.46|N a8 46 W|| Perth .., . ........ 44.59|S 4300 W
Amboina ., ....... 67.87'S 80.14 W|| Kakioka . ,........ 52.64|N 13.10 W|| Phu-Lien. ... ..... 42.81|N 61.05 W
Apia, . ........... bg.71|S 68.35 E|| Kobe.,........... 52.65|N 20.28 W|| Riverview._....... 56.15|S 1.74 E
Batavia..,.,........ 46.48!S 81.00 W|| Kodaikanal. ..., ... 17.16|N 79.28 W|| Samoa . ,......... bg.71|S 68.35 E
Bombay .. ........ 12, 11N 70.65 W|| Kyoto............ 52.50{N 19.30 W|| Sapporo.......... 46.24|N ¢.14 W
Calcutta ., ,....... 26.00N 64.76 W|| Madras........... 17.18|/N 79.28 W|| Sendai ,.......... 50.81|N 11.37 W
Christchurch , .. ... 42.02|S 23,05 E|| Maebasi ,......... 52.21(N 14,43 W|| Simla . ........... 14.65|N 57 73 W
Cocos . ........... 35.94|S 74.87 W|| Malabar , ..., ..... 47.12|S 79.36 W(| Sumoto........... 55.32|N 20.8¢g W
Colombo. . ........ 19.68/N 82.67 W|| Manila,,......... 57.81|N 61.79 W|| Suva (Fiyji)........ 56.68|S 55.45 E
Dehra Dun.. .. .... 15.51|N 58 .41 W|| Maron............ 50.79(S 77.98 Wi| Sydney........... 56 . 11|S 1.79 E
Fanning Isl, .. .... 39.55|N 84.81 E|| Matuyama ........ 52.49|N 23.86 W|| Taihoku.......... 53.79|N 45.60 W
Fiji (Suva)........ 56.68|S 55,45 E|| Melbourne. ....... 51.88|S 6.45 W|| Tokyo............ 53.06{N 13.92 W
Gihu., .. ......... 53.51|N 17.85 W|| Mito, ............. 52.56|N 12 .67 W|| Toyooka, ..,...... 51,76{N 20.14 W
Hakodate , . ....... 47.40|N 10,22 W|| Mizusawa,........ 50.03|N 10.75 W|| Tsingtao.......... [.4:61 N 34.21' W
Hawaii,,......... 32.99 N 66.63 E|| Mukaiyama ,,,.... 50.84|N 11,38 W|| Tukubasan. .,..... 52 63{N 13.21'W
Hokoto . ....... ...|52.23'N 49.33 W|| Nagano........... 51.74(N 15.36 W|| Tyosi............. 53.27|N 12.46 W
Hongkong ........ 48.61 :N 54.98 W|| Nagasaki.,........ 532 .17|N 2a8.15 W|| Vladivostok , .. .... 43.94|N 18 .34 W
Honolulu , . ., ..... 35,06 N 63.63 E|| Nagoya........... 52.77[N 17.81 W|[ Wellington.,, . .... 43.03(S 25.51 E
Hukuoka .. ....... 51.71|N 26,78 W|| Niigata,.......... 50.76|N 13.70 W|| Zi-Ka-Wei, .. ..... 48.70(N 38.ag W
Hyderabad. .. ..... 17.57|N 71,68 Wll Numadu, . ........ 52.44IN 14.85W
F. Centro de proyeccién 9, =0°, 3, = 100° E

Adelaide.......... 39.86|S 41.76 E|| Athénes .......... 10.77|N 51.23 W|) Bombay.......... 57.31|N 53 15 W
Agana (Guam). ., ,. 43.68|N 7v.a1 E|| Baku............. 29.25|N 42 05 W|| Calcutta,......... 64.76|N 25 .98 W
Akita ., .,........ 36.06|N 37.82 E|| Batavia,.......... 80.79({S 47.68 E|| Christchurch . ... .. 12.51|S 45.15 E
Amboina ., ., ..... 61.61!S 8a.30 El| Beirut.,.......... 20.91IN 53.34 W{| Cocos . ........... 77.421S 14.04 W
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Estacién h a Estacién h a Estacién h a
Colombo. . .. ...... 68973|N 70°66 W|| Leningrad ........ 10°00{N 28948 W|| Pulkovo .......... 10°07|N 28°66 W
Czernowitz., ... .... 10.52|N 4o.5g W|| Madras,.......... 65.36|N 64.78 W|| Riverview......... 31.39(S 4g9.a29 E
Dehra Dun. ., ..... 53.19|N 32.59 W|| Maebasi ,......... 38.68|N 40.52 E|| Sapporo.......... 33.26|N 35.25 E
Ekaterinburg, .. ... 25.0a[N 22 .52 W|| Makeyevka........ 18.29|N 38.46 W|| Sendai ........... 36.41(N 39.66 E
Entebbe .......... 22.47|N 89.93 W|[ Malabar .. ........ 79.52|8 46.31 E|| Seychelles. ... ..... 44.94|S 84.23 W
Fiji (Suva)........ 10.98|S ‘71,50 E|| Manila,,......... 64 .64|N B54.00 Ell Simla............ 52.12N 332,73 W
Gihu.,........... 4o.77|N 4o.11 E|| Maron.,.......... 76.33|S 56.14 E|| Sofia,............ 10.00|N 46.51 W
Hakodate , .. ...... 34.41|N 36.15 E|| Matuyama . ....... 44.32|N 38.91 E|| Sumoto........... 42.63|N 39.92 E
Helwan........... 18.39|N 58.35 W|| Maurilius, . ......,. 44.16(S 61.38 W|| Suva (Fiji)........ 10.98(S 71.50 E
Hokoto........... 59.77|N 37.54 E|| Melbourne . ... ... 33.97|S 42.30 E|| Sydney........... 31.35|S 49.27 E
Hongkong ........ 63.77|N 30.86 E|| Mito........ .... 37.77|N 41,39 E|| Taihoku.,........ 57.45|N 38.14 E
Hukuoka .. ....... 45.92|N 37.33 E|| Mizusawa,........ 35.76|N 38.95 E|| Tashkent.. ... ...... 4o.23|N 30.15W
Hyderabad . ....... 62.55(N 4g.47 W|| Mukaiyama ., ..... 36.43|N 39.69 E|[ Tiflis............. 25.31(N 42.65W
*Irkutsk , . ......... 37.61|N 3.33 E|| Nagano........... 39.08|N 39.72 E|| Tokyo ........... 38.64|N 41.68 E
Jinsen............ 45.25|N 3o.19 E|| Nagasaki.......... 46.83|N 37.78 E|| Toyooka.......... 41.932|N 38.64 E
Jehannesburg ., . ... 16.16|S 62.65 W|| Nagoya........... 40.87|N 4o .45 E|| Tsingtao.......... 4g9.329|N 25.49 E
Kagoshima, . ...... 47.20|N 39.60 E|| Niigata.,......... 37.78/N 38.97 E|| Tukubasan,....... 38.11|N 41.33 E
Kakioka.,........ 38.04|N 41.36 E|| Numadu,......... 39.00|N 4o.70 E|| Tyosi ............ 37.88|N 4a.a8 E
Kobe.,........... 42.23|N 39.78 E|| Ootomari, ........ 30.26|N 32.66 LE|| Vladivostok ....... 38.29|N 29.45 E
Kodaikanal. . ... ... 65.35|N 64.79 W|| Osaka...........,|43.09|N 39.99 E|| Wellington........ 11.39(S 47.70 E
Ksara .. .......... a1,25|N 53 33 W|| Perth ., .......... 54.72|S 23.63 E|| Zi-Ka-Wei,....... 52.77|N 31.11 E
Kucino, . ......... 15.30[N 31.02 W|| Phu-Lien,,.......|{ 68.21|N 16.91 E
Kyoto,........... 41.62|N 3g9.78 E|| Piatigorsk ........ 23.10|N 4o.9g2a W
G. Centro de proyeccion ¢, = 0°, A, = 50° E
Aachen.,......... 27.10|N 29.53 W|| Cartuja., .. ....... 28.323|N 46.70 W|| Hamburg . ........ 27.05|N 25 .39 W
Abisko . .......... 18 41N 11.62 W|| Cheb.,........... 30.55|N 27.05 W|| Haselmere . ,...... 23 .44|N 3a.00 W
Accra,........... 39.58|N 82.81 W|| Chur............. 31.35|N 31.32 W|| Heidelberg. ....... 29.12|N 29.64 W
Acores .. ......... 11.28|N 51.39 W|| Cocos............ 4r.9o|S 73.51 E|| Helwan., . ........ 55.24|N 29,13 W
Alicante . _ . ... ... 29.93|N 44.28 W|| Coimbra,......... a3.57|N 45.24 W|| Hohenheim . . .. .. 29.97|N 29.84 W
Alger . ........... 33.13|N 44.34 W|| Colombo . ........ 59.45|N 76.33 E|| Hokoto,.......... 18.68|N 65.07 E
Almeria.,......... 29.18|N 46.62 W|} Cork............. 18.83|N 33.77 W{| Hongkong . ....... 23.76|N 65.51 E
Amboina ., . ...... 11 .81|S 86,22 E|| Czernowilz, ....... 39.40|N 19.97 W|| Hyderabad. ....... 57.0a2|N 56 61 E
Ascension. . ... .. .. 25.39(S 8r.1g W|| De Bilt.. . ... ..... 25 .83|N a8 .75 W|| Inunsbruck.. . ...... 32.03|N 29.96 W
Athénes ., ... ...... 44 .98|N 29 .57 W|| Dehra Dun. .. .... 4g.63|N 38 .81 E|| Irkutsk,,......... 20.91(N 32,15 E
Baku........ ¢ ...|09.63IN o.12 W|| Del Ebro ..., 29. 44N 41 36 W|[ Jena .. ........... 29.59|N 26 77 W
Barcelona. , , .. ... 30.20|{N 4o0.05 W|| Dyce (Aberdecen). . .|19.40 N 26.96 Wil Jinsen., .. ........ 10,68/N 51.74 E
Batavia........... 32.95(S 83,63 E|| Edinburgh........ 19.62{N 28 44 W|| Johannesburg ... .. 56.35|S 37.2a W
Beirut., . ......... 53.46|N 20 .48 W|| Ekaterinburg...... 32.53|N 6.88 Ej| Jugenheim,....... 29.02|N ag.ag W
Belgrad .......... 38.10(N 26.40 W| Entebbe . ......... 73.47|N 89 .78 Wi Kew ............. 23 .44|N 31 50 W
Bergen, . ......... 20.55|N ar1.78 W|| Eskdalemuir., , ... 19.93|N a8.99 W|| Kébenhavn. ... ... 26 .55|N 22 59 W
Besangon ., . ...... ag.23|N 332 .71 W|| Firenze.,......... 34.27!N 33.15 W|| Kodaikanal..,,.... 60.85|N 68.61 E
Bidston........... 20.99|N 3o0.69 Wl Frankfurt (Feldberg){28.61|N a8 g1 W|| Konigsberg........ 30.09(N 19.13 W
Bombay .. ........ 60.70|N 48.56 E| Gottingen. .. ...... a8 44|N 27.07 W|| Ksara,........... 53.68|N 20.03 W
Breslau..,........ 31.81|N 23,95 W|| Gorje . ........... 33.96|N 2g9.320 W|| Kucino,.......... 33 .4o0|N 8.08 W
Budapest . ., ,..... 35.43|N abh a4 W|| Granada, ......... 28.23|N 46.70 W|[ Laibach ., ........ 34.41|N 29,23 W
Cabo Verde . .. .... 15.32|N 72 .87 W|| Graz,.,.......... 34.11|{N 27.80 W|| Le Mans, . ........ 25.60|N 34.51 W
Calcutta ., ,........ 46 . 43|N 56 .22 E|| Grenoble,........ 30.33|N 34.75 W‘ Lemberg.......... 35.44|N 20,29 W
Capetown ., ., ,..... 45.00lS 37,86 WIl Guildford......... 23.42IN 31.80 Wil Leningrad .. ...... 28 .13|IN 11.03 W
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Estacién h a Estacion h a Estacion h a
Limerick ......... 18°39(N 33.12 W(| Padova, .......... 33°52|N 31.34 W{| Shide. ........... 23°35(N 32.58 W
Lisboa ........... 23 .58|N 46,96 W|| Paisley ........... 19.06|N 28.89 W|| Simla............ 49.61|N 37.14 E
Ljubljana. .. ...... 34.41|N 29.23 W|| Paris............. 26.41|N 32 8aW|[ Sinj ............. 37.13|N 29.88 W
Madras. . ......... 60.83/N 68 .62 E|| Perth .. ......... 20.33|S 55.65 E|| Sofia............. h1.08|N 25.96 W
Makeyevka, . ...... 40.85|N 10.61 W|| Phu-Lien. ..., .... 30.94|N 65.54 E|| Stonyhurst, .. ..... 21.06|N 30.08 W
Malabar ,......... 33.10|S 81,47 El| Pisa ............. 34.08|N 33.65 W|| Strasbourg........ 29.33|N 30.66 W
Miélaga........... 27.80|N 47.46 W|| Piatigorsk.. . .. .... 45.53|N  7.12 W|| Taihoku..,....... 16.69|N 63.5;8 E
Malta ,........... 41.27|N 38.73 W|[ Plymouth, . ....... 21.94|N 33.87 W|| Tashkent ... ...... 45.14|N 20.61 E
Manila .,......... 18.38|N 74.61 E|| Pola............. 34.91|N 30.65 W|| Tiflis............. 48.03|N 5.81 W
Maron.. . ......... 28.30(S 8r1.40 Ej| Pompeii.......... 38.09|N 33.99 W(| Toledo . .......... 26 .81|N 44.10 W
Marseilles. ... ..... 31.21|N 36.69 W|| Potsdam.......... 29.20|N 24 .84 W|[ Tortosa........... 20.44|N 41.36 W
Mauritius, . . ...... 68.47(S 20.55 LEf| Prag............. 31.48|N 25,96 W|| Travnik ,......... 38.03|N 329.64 W
Milano .. ......... 32.06|N 32.74 W|| Pulkovo.......... 28 .30|N 11,11 W|| Trieste ., ......... 34.32|N 30.02 W
Moncalieri . .. ..... 31.53|N 33.94 W|| Puy de Déme . .. .. 28 39N 35.47W|| Uccle ............ 36.23|N 30.24 W
Monte Cassino, . ... 37.19|N 33.74 W|| Ravensburg ... ... . 30.79|N 30.45W]|| Upsala ........... 25.10|N 17.27 W
Mostar , ,......... 37.98|N ag.43 W|| Rio Tinto......... 25.77(N 47.15 W|| Venezia.,......... 33.74|N 31.04 W
Minchen ,........ 31.53|N 29.08 W|| Rocca di Papa..... 36 .41|{N 34.16 W|| West Bromwich 21.99(N 31,13 W
Napoli............ 37.89|N 34.05 W|| Roma,........... 36.18|N 34,17 W|| Wien ............ 33.67|N 26.31 W
Neuchétel, .. ...... 29.88|N 32.49 W|| St. Helena......., 32.78|S 70.96 W|| Zagreb .. ......... 35.29(N 28,53 W
Newport. ......... 23 . 35|N 32.58 W|| San Fernando . . . .. 26 .59|N 48.35W|| Zante ............ 42.55|N 33.98 W
Nérdlingen. . . ..... 30.58|N 29g.15 Wi| Sarajevo,......... 37.90|N 28.57 W|| Zi-Ka-Wei, ....... 15.80(N 57.43 E
Oxford . .......... 22.79|N 31.57 WIl Scychelles.. . ...... 83.49lS 51,14 ElN Zirich ,.......... 30.53IN 31.34 W

2. Coordenadas geograficas de las estaciones sismograficas
Coordenadas Coordenadas Coordenadas
geograficas geogrificas geogrificas
Estacion Eslacion Estacion

4 A ¢ A P )
Aachen., .. ..... 50°77 N| 6°08 Lf| Athc¢nes......... 37¢97 N| 23272 E|| Budapest ... ..... 47248 N| 19°07 E
Abisko ... ....... 68.33 N| 18.82 Ell Baku., .. ....... 40.38 N| 4g9.go E|| Bullalo, .. ...... 42.88 N| 78 88 W
Accra,.......... 5.53 N| o.20 W}| Balboa Heights .. .| 8.97 N| 79.55 Wj| Cabo Verde...... 16.50N| 24.00 W
Acores .......... 37.73 N| 25.68 W|| Baltimore.. . ..... 39.30 N| 76 .62 W|| Calcutta .. .. ..... 22 .53 N| 88.33 E
Adelaide . ... .... 34.93 S[138.58 E|| Barcelona........l41.43 N| 2.13 E Cambridge. .. .... 42 38 N| 71.12 W
Agana (Guam.), .. [13.47 N|144.95 E|| Batavia....,..... 6.18 S{106.83 E|| Capetown.. . ..... 33.93 S| 18.49 E
Akita ., ......... 39.68 N|14o.10 E|| Beirut ... ...... 33.90 N| 35.47 E|| Cartyja ... ...... 37.18 N| 3.60 W
Alicante.. ., ...... 38.35 N| 0.48 W|| Belgrad.......... 44 .83 N| 20.45 E|| Chacarita.. . .. .. 34.58 S| 58 .47 W
Algiers.......... 36.80 N 3.03 E|| Bergen....... .. 60.40 N| 5.30 E|| Cheb............ 50,08 N| 12.38 E
Almeria . ........ 36.85 N| a.47 W|| Berkeley ........ 37.87 N{1aa_ a7 W|| Cheltenham, .. .. 38.73 N| 76.84 W
Amboina ... .. .. 3.70 8{1328.17 K| Bermuda ... ..,... 32.32 N| 64.85 W||[ Chicago......... 4r.78 N| 87.6a W
Andalgala. ., ., o 27.60 S| 66.32 W|| Besancgon . ....... 47.25 N| 5.98 E|| Christchurch . . . .. 43.52 S{152.6a E
Ann Arbor .., ... 4a.28 N| 83.73 W|| Bidston ......... 53.40 N| 3.07 Wf| Chur............ 46.85N| .53 E
Apia.. .......... 13.80 S{171.77 W|| Bombay'......... 18.90 N| 72,82 E|| Cipolletti . .. ..... 38.93 S| 68.13 W
Ascension ., .,.... 7.95 S| 14.35 Wl Breslau ,........ 51.,07Nl 17.00 Ell Cocos........... 12.20 S| g6.g0 E
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Coordenadas Coordenadas Coordenadas
geogréficas geogrificas geogréficas
Estacién Eslacién Estacién
7 A 4 A ? 2
Coimbra ......... 40°30 N| 8943 Wi Ivigtut ,......... 61°20 N| 48718 W|| Milano , ,,....... 45°47 N| 9°18 E
Coire (Chur), . .... 46.85 N| ¢.532 EjjJena............ 50.93 N| 11,568 E|| Mito............ 36.38 N|14o.47 E
Colima.,......... 18.20 N|103,70 W|{ Jinsen ,,,....... 37.48 N|126.50 E|| Mizusawa, ....... 39.13 Nj143.12 E
Colombo..,....... 6.90 N[ 79.83 E|| Johannesburg .. .. .]26.18 S| 28.07 E|| Mobile ., ........ Jo.70 N| 88.16 W
Cork............. 51 .88 N| 8.47 W(| Jugenheim.,..... 4g.70 N| 8.60 E|| Moncalieri,,..... 45.00N| 7.70 E
Czernowitz. . . ... .. 48.30 N| 25.93 E|| Kagoshima,...... 31.57 N(130.55 E|| Monte Cassino.,..|[41.48 N| 13.80 E
DeBilt........... 52. 1o Ny 5.18 E|| Kakioka ,........ 36.23 N|140.18 E|| Mostar .. ........ 43.35 N 17.82 E
Dehra Dun . . ... .. 30.32 N| 78.05 E|| Kingston .., ..... 17.97 N| 76.80 W|| Mukaiyama ., ...., 38.25 N|140.87 E
Del Ebro......... 4o0.82 N| o0.50 E|| Kew............ 51.47 N| o0.32 W|| Minchen , . ...... 48. 15 N| 11.62 E
Denver........... 39.68 Nj104.95 Wil Kobe ........... 34.68 N[135.18 E|| Nagano.......... 36.67 Nj138.20 E
Dyce (Aberdeen), . .[57.22 N| 2.17 W|[ Kébenhavn ., .., 55.68 N| 13,45 E|| Nagasaki......... 32.73 N|129.88 E
Edinburgh, .. ..... 55.92 N| 3.18 W|| Kodaikanal .., ... 10.23 N| 77.45 E|| Nagoya.......... 35.17 N|136.92 E
Ekaterinburg. . . ... 56 .83 N| 60.63 E|| Konigsberg ...... 54.83 N| 20.50 Ej| Napoli.,......... 40.83 N| 14.27 E
Entebbe . .. ....... 0.07N| 32.47 E|[ Ksara,,,........ 33.82 N| 35.87 E|| Neuchitel.,...... 47.00N| 6.93 E
Eskdalemuir . .. ... 55.323 N| 3.20 W|| Kucino. ......... 55.75 N 37,97 El| New Orleans . . ... 29.95 N| go.12 W
Fanning Isl . . . . ... 4.oo N|159.67 W} Kyoto, ,......... 35.07 N|135.97 E|[ Newport......... 50. 68 N| 1,28 W
Fernando Noronha .| 3.83 S| 32.42 W|| Laibach ... ...... 46.05 N| 14.52 E|| Niigata.,,....... 37.92 N{139.05 E
Fiji (Suva) ....... 18.15 S{178.43 Ell La Paz.......... 16.50 S| 68.13 W|| Nordlingen.. ... .. 48.75 N| 10.50 E
Firenze........... 43.78 N| 11.25 E|| La Plata., .. .... 34.91 S| 57.94 W|| Northfield .. ..... 44.17 N| 72.68 W
Fordham .. ....... ho.87 N| 73.88 W|| La Quiaca....... 22,10 S| 65.60 W|| Numadu......... 36.10 N|138. 832 E
Frankfurt(Feldberg)|50.32 N| 8.45 E|| Lawrence, . ...... 38.97 N| 95.25 W|| Oaxaca...,...... 17.02 N| ¢6.77 W
Georgetown., .. ..., 38.90 N| 77.07 W|| Le Mans.. . ...... 48.00 N| o.32 E|| Ootomari........ 46.65 N{142.77 E
Gihu ... ......... 35.40 N|136.77 E|| Lemberg. .. ...... 49.83 N| 24.02 E|[ Osaka........... 34.65 N|135.43 E
Gottingen .. .. ... 51.53 N| 9.97 E|[ Leningrad ....... 59.95 N| 30.30 E|| Ottawa ,......... 45.40 N| 75,72 W
Gorje............ 46.38 N| 14.08 E|f Lick............ 37.33 N{121.65 W|| Oxford.......... 5t.77N| 1.3 W
Granada, ... ...... 37.18 N| 3.60o W|| Lima............ 12.05 S| 77.05 W|| Padova. .,....... 45.40 N| 11.87 E
Graz............. 47.08 N| 15.45 Ej| Limerick ........ 52.63 N[ 8.68 Wi| Paisley .......... 55.85 N| 4.43 W
Grenoble ... ...... 45.17 N| 5.75 E|| Lisboa........... 38.72 N| 9.15 W|| Paris ,.......... 48.8a N| 13.50 E
Guildford. ... ..... 51.25 N| 0.58 W|| Ljubljana,....... 46 .05 N| 14.52 El{ Perth........... 31.95 S{115.83 E
Hakodate . . ... .... hy.77 N|140.73 E|| Loyola.......... 29.95 N| go.12 W|| Phu-Lien .. ... ... 20.80 N|106.63 E
Halifax,.......... 44 .63 N| 63.60 W|| Madras, .,....... 10.23 N| 97.47 E|[ Pilar............ 31.67 S| 63.88 W
Hamburg......... 53.57 N| 0.98 E|| Maebasi ......... 36.40 N|13g.07 E|| Pisa............ 43.58 N| 10.68 E
Harvard.,........ 4a.38 N| 71.12 W|| Makeyevka..,.... 48.03 N| 37.98 E|| Piatigorsk .. ..... h4.03 N| 43.07 E
Haselmere . . ... ... 51.08 N| o0.72 W|{ Malabar ,........ 7.23 S|107.62 E|| Plymouth., . . .., 50.37 N| 4.15 W
Hawaii........... 19.43 N|155,27 W|| Milaga.......... 36.73 N| 4.4a2 W|| Point Loma.,.... 32.7aNj117.25 W
Heidelberg. ... .... hg.boN| 8.40 E|[ Malta .......... 35.9o0N| 14.52 E[ Pola............ 44.87 N| 13.85 E
Helwan ., . ....... 1g.87 N| 31 .33 LKl Manila.......... 14.58 N|1320.98 E|| Pompeii......... 4o.73 N| 14.50 E
Hohenheim . . . .. .. 48.73 N| ¢9.a22 E|[ Manzanillo,...... 19.05 N{104.33 W|| Port au Prince ,,,|18.55 N| 72,33 W
Hokoto .. ......... 23.53 N(119.55 E|| Maron........... 7.57 Sj111.43 E|| Porto Rico, .. .... 18,15 N| 65.45 W
Hongkong ........ 232.30 N{114.18 E|| Marseilles.. . ..... 43.30 N| b5.40 E|| Potsdam,........ 52.38 N| 13.07 E
Honolulu , , . ...... 21,32 N|[1568.07 W|[ Matuyama .. ..... 33.83 N{132.95 E|| Prag............ 50.07 N| 14.43 E
Hukuoka .., ...... 33 .58 N{130.42 E|| Mauritius. . ...... 230.10 S| 57.88 E|| Pucbla.......... 19.05 N| 98.20 W
Hyderabad........ 17.43 N| 78.45 E|| Mazatlan. .. ..,... 23.18 N|106. 40 W|| Pulkovo ......... 59.77 N| 30.32 E
Innsbruck.., ....... 47.27 N| 11 40 KEf| Melbourne....... 37.83 S1144.97 E|| Puy de Déme ....{45.77N| 3.97 E
Irkutsk , .. ........ 52,27 Nj{104.32 E|| Mendoza ........ 32.88 S| 68.33 W|| Ravensburg...... 47.78 N| 9.6a2 E
Ithaka ........... 4a.45 N| 76.48 WI||[ Merida,......... 20.95 N| 89.6a2 Wil Reykjavik ....... 64.15 N| 21,93 W
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Coordenadas Coordenadas Coordenadas
geogrificas geogrificas geograficas
Estacién Estacién Estacion
4 A 4 A P A

Rio de Janeiro.. ... [22°g0o S| 43°17 W|{ Sinj ,........... 43°73 N} 16265 E|| Trinidad......... 10°67 N| 61°50 W
Rio Tinto......... 37.97 N| 6.63 W|| Sitka ........... 57.05 N|135.33 W|| Tsingtao. ........ 36.07 N{120.32 E
Riverview .. ...... 33.83 S{151.17 E|| Sofia............ 4a.67 N| 23.33 E|| Tucson, ........ .132.20 N|110.83 W
Rocca di Papa..... 41.75 N| 13,72 E|| Spokane......... 47.65 N|117.47 W|| Tukubasan, ...... 36.22 N|140.10 E
Roma. .......... h1.90 N| 12.48 E|| Stonyhurst, . ,.... 53 .85 N| 2.47 W|| Tyosi ,.......... 35.73 N|140.85 E
St. Anne .., ...... 47.35 N| 70.03 W|| Strasbourg. ...... 48.58 N| 7.77 E|| Uccle ........... 50.80N| 4.37 E
St. Boniface ...... 49.98 N| 96.98 W|| Sucre........... 19.05 S| 65,26 W|| Upsala ,......... 59.85 N| 17.63 E
St. Helena-........ 15.92 S| 5.73 W|| Sumoto.......... 34.35 N|134.88 E|| Venezia.......... 45.43 N| 12,33 E
St. Louis......... 38.63 N| go.23 W|| Suva (Fiji)....... 18.15 S{178.43 E||l Vera Cruz,...... 1g.20 N[ ¢6.13 W
Samoa ,.......... 13.80 S|{i71.77 W|| Sydney.......:... 33.87 S|151.20 E|| Victoria .. ....... 48.40 N|123 .32 W
San Fernando.. ... 36.47 N| 6.20 W|| Tacubaya........ 19.40 N{ g9.18 W|| Vieques ......... 1815 N| 65.45 W
Santa Clara. ... ... 37.43 N|1a1,95 W|| Taihoku ........,. 25,03 Nf1ar.52 E|| Vladivostok ...... 43.1a N{131.92 E
Santiago de Chile .. [33.44 S| 70.69 W|| Tashkent ........ 41.33 N| 69.30 E|| Washington, . .... 38.9go N| 77.06 W
Sapporo ., ......... 43.07 N(141. 35 E|| Tiflis ,,......... h1.72 N| 44.80 E|| Wellington .. .... 41.28 S|174.77 E
Sarajevo,......... 43.87 N| 18.43 Ej| Tokyo........... 35.68 N|139.75 E|| West Bromwich . .|52.53 N| 2.00 W
Saskatoon .. ...... 532.00 N|105.697 W|| Toledo.......... 39.87 N| 4.02a W|| Wien........... 48.25 N} 16.37 E
Scoresby Sund . ...[70.48 N| 21,95 W|| Toronto ., ........ 43.67 N| 79.40 W|| Zagreb,......... 45.82 N| 15.98 E
Sendai . .......... 38.28 N|140.87 E|| Tortosa.......... 40.82 N| o.50 E|| Zante........... 37.65 N| 18.67 E
Seychelles. . . .. .... 4.08 S| 55.08 E|| Toyooka......... 35.53 N|134.8a2 E|| Zi-Ka-Wei....... 31,20 N|121.43 E
Shide ............ 50,68 N| 1,28 W|| Travnik ..,....... 43 .22 N| 17.68 E|| Zarich .......... 47.37 N| 8.58 E
Simla............ 31,10 N 77,18 EMl Trieste.......... 45.65 Nl 13.77 E






TABLA 11

Valores de d y r para distancias epicentrales desde o hasta g80o kilémetros y altitudes desde go® hasta 0°



Valores de d y r para distancias epicentrales

a o km 200 km 4oo km 600 km 800 km 1000 km

he d r d r d r d r d r d r

9o 0.00 | .0.,00 0.00 1.57 0.00 3.14 0.00 h.q2 0.00 6.29 0.00 .86
89 0.87 0.00 0.87 1.57 0.87 3.14 0.87 h.72 0.88 6.29 0.88 7.87
88 1.75 0.00 1.7 1.57 1.75 3.14 1.7 h.q72 1.75 6.139 1,76 7.87
87 2.62 0.00 2.61 1.57 2,62 3.14 2.62 b.72 2.63 6.30 2.64 7.88
86 3.49 0.00 3.49 1.57 3.50 3.15 3.50 h.72 3.51 6.30 3.5r| .88
85 4.37 0.00 4.37 1.57 4.37 3.15 4.38 4.72 4.38 6.30 h.39 =.89
84 5.3l 0.00 5.24 1.58 5.3 3.15 5.5 | 4.73 5.26 6.31 5.27 7.89
83 6.12 0.00 6.12 1.58 6.12 3.15 6.13 h.73 6.14 6.31 6.15 7.90
8a 6.99 0.00 6.99 1.58 7.00 3.16 7.01 h.74 7.02 6.3 7.04 7.91
81 7.82 0.00 7.87 1.58 7.88 3.16 7.89 b.75 7.90 6.33 7.93 7.93
8o 8.7 0.00 8.75 1.58 8.76 3.17 8.77 h.75 8.78 6.34 8.80 7.93
79 9.63 0.00 9.63 1.59 9.64 3.17 9.65 4.76 9.67 6.35 9.69 7.94
78 10,51 0.00 | 10.b1 1.59 | 10.H3 3.18 | 10.53 h.77 | 10.5b 6.36 | 10.58 7.96
77 11,39 0.00 | 11,40 1.59 | 11.41 3.18 | 11.43 b.78 | 11.44 6.37 | 11.47 7.97
76 12,28 0.00 | 13.28 1.99 | 12.39 3.19 | 12.31 h.79 | 12.33 6.3g | 132.36 7.99
79 13.16 0.00 | 13.17 1.60 | 13.18 3.20| 13.20 .80 | 13.32 6.4o | 13.25 8.0t
ol 14.0D 0.00 14 .06 1.60 14.07 3.20 14.09 4.81 14.11 6.42 14.14 8.03
73 14.94 0.00 | 14.95 1.61 | 14.96 3.a1 | 14.98 4.82 | 15.01 6.43 | 15.04 8.05
72 15.84 o.oo| 1584 1.61| 15.85 3.22 | 15.87 4.83 | 15.90 6.45 | 15.94 8.07
71 16.73 0.00 | 16.74 1.61 | 16.75 3.23 | 16.77 4.85 | 16.80 6.47 | 16.84 8.09
70 17.63 0.00 | 17.64 1.6 | 17.65 3.24 | 17.67 4.86 | 17.70 6.49 | 17.75 8.13
69 18.53 o.00 | 18.54 1.62 | 18.55 3.25 | 18.58 4.88 | 18.61 6.51 | 18.65 8.14
68 19.44 0.00 | 19.44 1.63 | 19.46 3.26 | 19.48 4.8g | 19.52 6.53 | 19.56 8.17
67 20.34 0.00 | 20.3H 1.64 | 20.37 3.27 | 20.39 b.g91 | 20.43 6.55 | 20.48 8.30
66 21,26 0.00 | 21,26 1.64 | 21.28 3.28 | ar1.31 .93 | 21.34 6.58 | ar.3g 8.23
65 22.17 0.00 | 23.18 1.65 | 23,19 3.30| 22.213 h.gb | 22,126 6.60 | 232,31 8.136
64 23 .09 0.00 | 23.09 1.65 | 23.11 3.31 | 23.14 h.9g7 | 23.18 6.63 | 23.34 8.29
63 a4 .01 0.00 | 24.01 1.66 | 24.03 3.32 | a4.06 h.gg | 24.11 6.66 | a4.17 8.33
62 ah.g3 0.00 | 24.94 1.67 | 34.96 3.34 | "24.99 5.o1 | a5.04 6.68 | ab.10 8.36
61 25,86 0.00 | 25.87 1.68 | 25 .89 3.35 | ab.g3 5.03 | ab.97 6.71 | 26.03 8.4o
6o 26,79 o.00 | 26.80 1,68 | 26.82 3.37 | 26.86 5.06 | 26.9g1 6.74 | 26.97 8.44
59 27.73 0.00 | 27.74 1.69 | 27.76 3.38 | a7.80 5.08 | 27.85 6.78 | a7.93 8.48
58 28.67 0.00 | 28.68 1.70 | 28.71 3.40 | 28.74 5.10| a8.80 6.81 | 28.87 8.52
57 29.6a 0.00 | 139.63 1.71 | 39.65 3.42 | 29.69 5.13 | 29.75 6.85 | 29.83 8.57
56 30.57 0.00| 30.58 1.72 | 30.61 3.44 | 30.65 5.16 | 3o.71 6.88 | 30.78 8.61
55 31.53 o.00 | 3r1.54 1.73 | 31.56 3.46 | 31,61 5.19 | 31.67 6.92 | 31.74 8.66
54 33.49 0.00 | 33.bo 1.74 | 32.53 3.47 | 32.57 5.22 | 32.63 6.96 | 3a.71 8.71
53 33.46 o.00 | 33.47 1.75 | 33.50 3.49 | 33.54 5,25 | 33.61 7.00 | 33.69 8.76
5a 34.43 o.00 | 34.44 1.76 | 34.47 3.52 | 34.5a 5.28 | 34.5¢9 7.04 | 34.67 8.81
51 35 .41 0.00 | 35.43 1.77 | 35.45 3.54 | 35.50 5.31 | 35.59 7.08 | 35.66 8.86
50 36.40 0,00 | 36.41 1.78 | 36.44 3.56 | 36.49 5.34 | 36.56 7.13 | 36.65 8.92
hg 37.39 0.00| 37.40 1.79 | 37.43 3.58 | 387.48 5.38 | 37.56 .17 | 37.65 8.98
48 38.39 o.00 | 38.40 1.80 | 38.43 3.6r | 38.48 5.41 | 38.56 7.22 | 38.66 9.04
47 39.39 o0.00 | 39.4o 1.81 | 39.44 3.63 | 39.49 5.45 | 39.57 7.27 | 39.63 9.10
46 4o . 4o 0.00 | 40.41 1.83 | 40.45 3.66 | 4o.b1 5.49 | h4o.dg =.32 | 4o.6q 9.16
4o hi.ba 0.00 | 41,43 1.84 | 41.47 3.68 | 41.53 5.53 | 41.61 7.38 1 41,73 9.23
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A o km 200 km 4oo km 600 km 800 km 1000 km

he d r d r d r d r d r d r
44 ha 45 0.00 | 42.46 1.85 | 4a.50 3.9t | 42.56 5.57 | 42.65 7.43 | 42.76 9.30
43 43 .48 0.00 | 43.49 1.87 1 43 53 3.74 | 43.60 5.61 | 43.69 .49 | 43.80 9.37
ha 44 .53 o.00 | 44.54 1.88 [ 44.58 3.771 44.64 5.65 | 44.73 7.54 | 44.85 9.44
41 45.57 o.00 [ 45.59 1.0 | 45.63 3.80 | 45.70 5.70| 45.79 7.60 | 45.91 9.52
4o 46.63 0.00 | 46.64 1.91 | 46.69 3.83 | 46.76 5.74 | 46.86 7.67 | 46.98 9.59
39 b7.70 | o0.00 | 47.71 1.93 | 47.76 3.86 | 47.83 5.79 | 47.93 7.73 | 48.06 9.67
38 48.77 0.00 | 48.79 1.94 | 48.83 3.89 | 48.9r 5.84 [ 4g.or 7.80 [ 49.15 g9.76
37 hg .86 0.00 | 49.87 1.96 | 49.9a 3.92 | Ho.oo 5.89 | bo.r11 7.86 | 5o0.34 9.84
36 50.95 o.00 | Ho.97 1.98 | b51.02 3.6 | b1.10 5.94 | 5r1.ax 7.93 | 51.35 9.93
35 53.06 0.00 | 52,07 2.00| Ha.12 bh.oo | ba.a0 6.00 | 52.32 8.00| 53.47| r10.03
34 53 .17 0.00 | 53.19 2.02 | 53.34 h.o3 | 53.32 6.05 | 53.44 8.08| 53.59 | 10.11
33 54 .30 0.00 | 54.31 2.03 | 54.36 h.o7| 54.45 6.11 | 54.57 8.16 | 54.73 | 10.a1
32 55.43 0.00 | 55.45 2.05 | 5b5.50 h.11 | 55,59 6.17 | 55.72 8.23 | 55.88 | 10.31
31 56.58 0.00 | 56 6o 2.07 | 56.65 .15 56 74 6.23 | 56.87 8.32 | 57.04 | 10.41
3o 57.43 o000 | 57.75 2.09 | 57.81 h.1g | 57.91 6.29 | 58.04 8.4o| 58.31 | 10.51
29 58.90 o.00 | 58.92 a.12| 58 98 4.23 | 5g.o8 6.36 | 59.22 8.49 | 59.40| 10.62
28 60.09 0.00 | 6o, 11 2.14 | 60.17 h.28 | 60.27 6.42 | 60.41 8.57 | 60.99 | 10.74
237 6128 0.00 | 61.30 2,16 | 61.36 4.32 | 61.47 6.49 | 61 61 867( 61.80] 10.85
26 62.49 0.00 | 62.51 2.18 | 62.57 4.37 | 62.68 6.56 | 6a.83 8.76 | 63.03| 10.97
25 63.71 0.00 | 63.7 2,21 | 63.80 h.4a | 63.91 6.64 | 64.06 8.86 | 64.236 | 11.09
24 64.94 0.00 | 64.96 2.23 | 65.03 h.47 | 65.15 6.71 | 65.31 8.96 | 65.51 | 11,22
23 66.19 0.00 | 66 a1 2.36 | 66.28 4.52 | 66.40 6.79 | 66.57 g.o6| 6678 11.35
23 67.45 0.00 | 67.47 2,39 | 67.55 h.57 | 67.67 6.87 | 67.84 g.17 | 68.06 | 11.48
a1 68.73 0.00 | 68.75 2.3 | 68.83 4.63 | 68.95 6.95| 69.13 9.28 | 69.36 | 11.62
20 70.03 0.00 | 70.05 2.34| 7o.13 4.6g | 70.35 7.04 | 70.43 9.39 | 70.67{ 11.76
19 71.33 0.00 [ 71.36 2.37 | 71.44 h.g 71,57 7.12 | 71,76 9.51 { 732.00| 11,91
18 73,65 0.00 | 72,68 2.40 | 72.76 4.80 | 73.90 7.31 | 73.09 9.63 | 73.34 ] 12.06
17 74 .00 c.00 | 74.03 2.43 | qb4.11 4.87 1 74.35 7.31 | 74.45 9.76 | 74.71 | 13,22
16 75.35 0.00 | 75.38 2,46 | 75.47 h.93 | 79.62 | _7.40| 1%5.8a 9.89g | 76.09 | 12.38
15 76.73 0.00 | %6.76 2.50| 76.85 5.0 | 77.00 7.90 | 77.22 | 10.02 | 77.49 | 12.55
14 78.13 0.00 | 78.16 2.53 | n78.35 5.06 | 78.41 7.60 | 78.63 | 10,16 | 78.91 | 12.72
13 79.54 0.00 | 79.58 2.57 | 179.64 5.13 | 79.83 7.71 | 80.06 | 10,30 | 80.35| 112.90
12 80.98 0.00 | 81.01 2.60 | 8r.11 5.a21 | 81.28 7.82 | 8r.51 | 10.44 | 81.81! 13.08
11 82.43 0.00 | 8a.49 2.64 | 83.57 5.28 | 83.74 7.93 | 82.98 | 10.60| 83.3g| 13.29
10 83.91 0.00 | 83.95 2.68 | 84.05 5.36 | 84.23 8.00 | 84.48| 10.75] 84.80| 13.47
9 85.41 o.00 | 85.44 2.72 | 85.55 5.44 | 85.74 8.17| 86.00| 10.91 | 86.33 | 13.67
8 86.93 0.00 | 86.97 2,76 [ 87.08 5.52 | 87.a17 8.39| 87.54| 11.08| 87.88 | 13.88
o 88.47 0.00 | 88.51 2.80 | 88.63 5.6r | 88.8a 8.42 | 8g.10| 11,35 | 89.45 | 14.10
6 go.o4 0.00 | go.o8 2.85 | go.20 5.69 | go.ho 855 | go.6g | 11.43 | gr.o5| 14.33
5 91.63 0.00 | gr.67 2.89 | 91.80 5.79 | 9a.or 8.69| 92.30| 11.61| 92.68| 14.55
4 93.25 o.00| 93.39 2.94 | 93.42{ 5.88| 93.64 8.83| 93.94| 11.80| 94.34| 14.79
3 94.90 0.00 | 94.q4 2.99 | 95.07 5.98 | 95.30 8.98| 95 61| 12.00| g6.02 | 15.04
2 96.97 0.00 [ ¢6.61 3.04| 96.75 6.08 | 96.98 9.13| 97.31| 12,30 97.73| 15.30
1 98.27 0.00 | ¢8.32 3.09 | 98.46 6.18| 98.70 9.29 [ 99.04 | 12 41| g9.47 | 15.56
o | 100,00 0.00 | 100,05 3.14 | 100,20 6.29 | 100.45 9.45 | 100,80 | 12.63 | 101.25 | 15,84
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A 1200 km 1400 km 1600 km 1800 km 2000 km 2200 km

ho d r d r d r d r d r d r

9o 0.00 9.45 0.00 | 11,04 0.00 | 12,63 0.00 | 14,23 o.00 | 15.84 0.00 | 17.45
&g 0.88 9.45 0.88 | 11,04 0.8g | 12.63 0.89 [ 14.23 0.89 | 15.84 0.9o0 | 17.45
88 1.76 9.46 1.77 | 11,04 1.77 | 12.64 1.78 | 14.24 1.79 | 15.84 1.80 | 17.46
87 2.64 9.46 2.65 | 11,05 2.60 | 132,64 2,67 | 14.24 2.68 | 15.85 2.7 17.47
86 3.52 9.46 3.53 ] 11.05 3.56 | 12.65 3.56 | 14.25 3.58 1 15.86 3.60 | 17.47
85 b.4x 9.47 b.b2 | 11,06 b.44 | 12.66 4.45 | 14.26 4.48 | 15.87 b.50 | 17.49
84 5.a9 9.48 5.30| 11.07 5.32 | 13,67 5.35 | 14.37 5.37 1 15.88 5.4o | 17.50
83 6.17 9.49 6.19 | 11.08 6.21 | 12.68 6.24 | 14.29 6.27 | 15.90 6.30 | 17.53
82 7.06 9.50 7.08 | 11,09 .10 | 12,70 7.13 | 14.30 7.17 | 15.93 7.2t | 17.54
81 7.94 9.51 =.97 | 11.11 8.00 | 12,71 8.03 | 14.33 8.07 | 15.94 8.11 | 17.56
Ro 8.83 9.53 8.8 ( 11,13 8.89 | 12.73 8.93 | 14.34 8.97 | 15.96 g.o2 | 17.5¢9
79 9.73 9.54 9.75 | 11.14 9.78 | 12.75 9.83 | 14.37 9.87 | 15.99 9.93 | 17.62
78 10.61 9.56 | 10.64 | 11,16 | 10.68 | 12.97| 10,73 | 14.39| 10.78 | 16.03 | 10.83 | 17.65
77 11.50 9.58 | 11,53 | 11,19 | 11,58 | 12.80 | 11.63 | 14.42| 11.68| 16,05 | 11.95| 17.69
=6 12,39 9.60o| 12,43 | 11,21 | 12. 48| 12.83 | 12,53 | 14.45| 12.59 | 16,08 | 12.66| 17.72
=5 13.28 9.62 | 13.33| 11.23| 13.38| 12.86 | 13.44| 14.48| 13.50| 16.12| 13,57 | 17.76
74 14.18 9.64 | 14.23 | 11,26 | 14,38 | r12.89 | 14.34| 14.52| 14.41 | 16,16 | 14.49 | 17.81
73 15.08 9.67 | 15,13 | 11,29 | 15.19| 12,92 | 15,25 | 14.56} 15.33| 16.,20] 15.41 | 17.85
3 15.98 9.69 | 16,04 | 11.32| 16.10| 12.96 | 16,17 | 14.60| 16.25| 16.25| 16.33 | 17.90
71 16,89 9.72 | 16.94 | 11,35 | 17,01 | 13.99| 17.08| 14.64| 17.17| 16,39 | 17.26 | 17.96
70 17.80 9.75| 17.85| 11.39| 17.92| 13,03 | 18,00 | 14.68| 18.09 | 16.34 | 18.19| 18.01
69 18.71 9.78 | 18.79 | 11.42| 18,84 13,07 | 18.92| 14.93| 19.02| 16.40| 19.12 | 18.07
68 19.62 9.81 | 19.68| r11.46| 19,76 | 13.12| 19.85 | 14.78 | 19.94 | 16.45| 20.05| 18.13
67 20.53 9.8 | 20.60| 11,50 20.68| 13,16 | 30.77| 14.83| 20.88 | 16.51 | 20.99| 18.320
66 ar .45 9.88 | a1.53 | 11,55 ar,6r| 13,21 | ar.y1| 14.89| 3181 | 16.57| 21.93| 18.27
65 22.38 g.92 | 22.45| 11,59 | 922,54 | 13.26 | 23.64 14.90 | 22.75 | 16.64 ( 22.88 | 18.34
64 23.30 9.96 | 23.38| 11.64| 23.48 | 13,33 | 33.58 | 15,01 | 23.70| 16.71 | 23.83 | 18.41
63 24.23 | 10.00| 24.32| 11.68| 24.4v | 13.837| ab'ba| 15,07 | 34.65| 16,78 | 324.78 | 18.49
62 25,17 | 10,00 | 25.26 | 11.9 25,36 | 13.43 | ab.47 | 15,14 | 25 60| 1685 | a5 74 | 18.57
61 236 .11 | 10,09 | 26.20| 11.79 | 26.30| 18.49 | 236.42 | 15.30| 2656 | 16.93 | 26.70| 18.66
6o 27,05 | 10,14 | 2715 | 11,84 | 27.25| 13,56 | 27.38| 15.28| 27.52| 17.01 | 27.67| 18.75
59 28, 00| 10.19| a28.10| 11.9go| 38 ar| 13.62| 2834 1535 -28.48| 17.09 | 28.64 | 18.84
58 28.95| 10.24 | 29.06 | 11,96 | 39.17| 13.69| 329.30 | 15.43 | 29.45 | 17.18 | 2g.62| 18.94
57 29.91 10.29 | 30,01 12,03 ! 30.14 | 13.76| 30.28 | 15561} 30.43 | 17.27 | 30.61 19.04
56 30.87 | 10.34| 30.98| 12,09 | 3r.11| 13.83 | 3r.25| 15.59 | 8r 41| 17.36 | 31.59 | 19.14
55 31.84 | 10.40| 31.95| 12.15| 32.08 | 13.91| 32.23 | 15.68 | 83.40| 17.46 | 32.59 | 19.25
54 32.81 | 10.46 | 332.93 | 12.32| 33,07 13.99 | 33.22| 15,77 33.4o| 17.56 | 33.59| 19.36
53 33.79 | 10,52 33.91| 12,29 | 34.05| 14.07| 34.32| 15.86| 3h.4o| 17.66 | 34.60 | 19.47
5a 34,78 | 10.58 | 34.90o| 12.37| 35.05| 14.16 | 35,21 | 15.96 | 35.40| 17.77 | 35.61 | 19.59
51 35.77 | 10.65| 35.90| 12.44 | 36.05 | 14.3a5 | B36.22 | 16.06 | 36.41| 17.88 ) 36,63 | 19.73
50 36.77 | 10.72 | 36.9o| 132.6a| 37.06| 14.34| 37.24 | 16,16 | 37.43 | 18.00| 37.66 | 19.85
h9 37.77 10.79 | 37.91 12.60 | 38.07 15.43 | 38.3b 16,97 | 38.46 | 18.1a | 38.6g9 | 19.98
48 38.78 | 10.86 | 38.9a| 13,69 | 39.09 | 14.53 | 39.28 | 16.38 | 39.50 | 18.34 | 39.73 | 20.11
47 39.80 | 10.93 | 39.95( 12.78 | h4o.1a | 14.63 | 4o 32| 16.4g | 4o.B4 | 18.37| 4o.78 | 30.26
46 4o.82 | x1.o1| 4o.98 | 12,87 | 4r.1b| 14.73 | 41.36 | 16,61 | 41.59 | 1850 41.84 20.40
45 41.86 1 11.09 | 4a.or| 12.96 | "4a.90| 14.84 | 4a.4v | 16,73 | 42.64 | 18.64 | 4a.91 | 20.55
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1300 km 1400 km 1600 km 1800 km 3000 km 2200 km

© = W WESUYTOI 00O

ba.go| 1r.17| 43.06 | 13.06 | 43.35 | rh.9b | 43.47| 16,86 | 43.71| 18.78 | 43.98 | 30.71
43.94 | 11.26 | 44.vx | 13.16 | 44.3v| 15,07 | 44.53 | 16.99 | 44.78 | 18.92 | 45.06 | 20.87
45.00 | 11,35 | 45.17 | 13.26 | 45.38 | 15.19 | 45.61 17.12 | 45.87 19.07 | 46.16 | a1 04
46 .07 11.44 46.25 13.37 46 .45 15.31 46 .69 17.26 46 .96 19.23 47.26 21,31
b7.14 | 11.53 | 47.32 | 13.48 | 47.54 | 15,43 | 47.79 | 17.40 | 48.06 | 19.39 | 48.37| a1.3g

48.22 | 11,63 | 48.41 | 13.59 | 48.64 | 1556 | 48.89 | 17.55 | d9.17| 19.55| 49.4g | 2r1.57
49.31 | 11,53 | 49.51 | 13.791 | 4g9.74 | 15.70| bo.00| 17.70| H0.30| 19.72 | H50.63 | 21.76
50.42 | 11.83| H0.62 | 13.83| H50.86| 1584 Hr.13| 17.86| 51.43| 19.90| H1.77 | 21.96
51.53 | 11.93 | b51.74| 13.95 | 51.98 | 15.98 | 52.36 | 18,02 | 52.57| 20.08| 52.92 | 22.16
52.65 | 1a.04| 53.87| 14.08 | 53.1a| 16,13 | 53.40| 18.19 | 53.73 | 20.27| Dh.og | 23.37
53.78 | 12.16 | Hh.o1 | 14.21 | 54,26 | 16,28 | 54.56 | 18,36 | 54.89 | 20.46 | 55.27 | 22.58

56 08 | 12.39 | 56.32 | 14.4g| 56.59 | 16.60| 56.9r | 18.72 | 57.26 | 20.87| 57.66 | 23.03
57.25 | 1a. 51| b57.49 | 14.63 | 57.78 | 16.76 | 58.10| 18 . g1 | 58.47 | a21.08| 58.87 | 233.a7
58 43 | 12,64 | 58,68 | 14.78 | 58.97 | 16.93 | 59.31 | 19.11 | 59.68 | a21.30| 6o.10 | 33.51

60.82 | 12.91| 6r.09 | 15.09| 61.40| 17.29| 61.76 | 19.51 | 62.16 | ar.75} 62.61 | 34.03
6a.of | 1305 62.3r| 15,26 | 62.63 | 17.48| 63.00| 19.73 | 63.41| 21.99| 63.88 | 24.28
63.27 | 13.19| 63.56 | 15.43 | 63.88 | 17.68 | 64.26 | 19.95 | 64.69 | a2.24 | 65.17 | 24.56
64.5r | 13.34| 64.80| 15.60| 65.15| 17.88 | 6554 | 20.17| 65.98 | 22.50| 66.47| 24.84
65.77 | 13.49 | 66.07| 15.78 | 66.43 | 18 08| 66.83 | 20.41| 67.28 | 22.75 67.79 | 25.14
67.04 | 13.65| 67.36 ( 15.96 | 67.72 | 18.30| 68,13 | 20.65 | 68.60| 23.03| 69.13 | 25.44
68.33 | 13.81|. 68,67 | 16.15| 69.03 | 18,61 | 69.46 | 20.90 | 69.94 | 23.31| 70.48 | 25.75
69.64 | 13.98| 69.97 | 16.35| 70.36 | 18.74| 70.80| ar.16{ 71.30| 23.60| ~51.86 | 26.07
70.06 | th.15| 71.30| 16.55| 71,70 | 18.98 | 73.16 | ar.4a | 72.67| 23.go| 73.35| 26.40

73.65 | 1451 | 74.03 | 16.98  74.44 | 19.47 | 74.93 | ar.g8 | 75.48 | a24.5a| 76.09 | 27.10
75.03 | 14.70| 75.4o| 17.20| 75.84 | 19.72 | 76.34 | 22,27 | 6.91 | 24.85| 77.54 | 37.47
76.42 | 14.90| 76.80 | 17.43 | 77. .78 | 22,57 | 78.36| a5.19| 179.02 | 27.8)
77.83 | 15.10| 78,323 | 17.67| 78.70| 20.36 | 79.23 | 22.89 | 79.84 | 325.54 | 80.51 | 28 234
79.26 | 15.31 | 79.67 | 17.91r| 80,16 | 20.54 | 8o.71 | 23.ar | 81.33| 35.90| 83.03 | 28.64
8o.71 | 15.52| 8r.1f | 18.17| 81.64| 2084 | 8a.ar| 23.54| 82.85| 26.28| 83.58 | 2g.06
82,18 [ 15.74| 82,63 | 18.43 | 83.14 | ar 14| 83,73 | 23.88| 84.4o| 26.66 | 85,15 | a9.49
83.68 | 15.97| 84.14 | 18.70 | 84.67 | ar.45| 85.28 | a4.a4 | 85.97| a27.06 | 86.94 | 29.93
86,20 | 16,21 | 85.67( 18.98 | 86.22 | ar.57| 86.85| 24.60| 87.56| a7.48 | 88.36 | 30.39g

86.74 | 16.46 | 87.23 | 19.26 | 87.79 | 23,11 | 88.45| 34.98| 89.18 | 27.90| go.o1 | 30.87
88.30 | 16.71 | 88.8r| 19.56 | 89.39 | 22.45| go.07| 25.38| 90.83 | 28.34| g1.69 | 31.36
89.89 | 16.97| 9o.4v | 19.87 | gr.o2| 23,81 | g9r.72| 25.98| 9a.51| 28.80| 93.3g| 31.87
91.51 | 17.24| 92.05| 20.19 | 02.68 | 23.18 | g3.4o | 236.20 | 9gh.21 | 29.27| ¢5.13 | 3a.4o
93.151 17.52 | 93.71| 2052 | 94.36 | 23.56 | 9b.11 | 26.64| 95.95| 29.76 | 9f.g0 | 32.9¢5
94.82 | 17.81| 95.40| 20.86 | 96.07| 23.95( 96.85| a7.09.-i 97.72 | 30.327| 9¢8.71| 33.52
96.52 | 18.11| 97.13 | 3r.3r| 97.82 | 24.36| ¢8.62| 27.55| g9.52| 30.80 | 100.54 | 34.11
98.25 | 18.432| 98.87 | 31.58 | 99.59 [ 34.78 | 100.42 | 28.03 | 101.36 | 31.34 | 102.42 | 34.71
100,01 | 18,74 | 100.65 | a1.96 | 1o1.40 | a25.22 | 102.36 | 38.53 | 103.24 | 31.91 | 104.33| 35.35
101,80 | 19.08 | 102,47 | 22.35| 103.24 | 25.68 | 104.14 | 29.05 | 105.15 | 3a.4g | 106,28 | 36.00
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A 2400 km 2600 km 2800 km 3000 km 3200 km 3400 km

ho d r d r d r d r d r d r

9o 0.00 [ 19.08 0.00 | 20,71 0.00 | 22,35 0.00 | 34.01 0.00 | 25,68 0.00 | 27,36
89 0.9o | 1g.08 0.91 | 20,171 0.92 | 22.35| o0.92 | ak4.or 0.93 | 25.68 0.94 | 27.36
88 1.81 | 19.08 1.82 | 20,72 1.83 | 22.36 1.85 | 34.0a 1.86 | 25.68 1,88 | 2a7.37
87 2.71 | 19.09 2.73 | 320.72 2.75 | 22.37 2.77 | 34.03 2.79 | 25.69 2.81| 27.38
86 3.6a | 19.10 3.64 | 20.74 3.67 | 22.38 3.69 | 24.04 3.72 | ab.qr1 3.75 | 27.39
85 h.53 19.11 4.55 | 20.75 4.58 | 23.40 4.6a | 34.06 4.65 | a5.73 h.6g | a7.41
84 5.43 | 19.13 5.47 | 20.77 5.50 | 22.42 5.5 | 24.08 5.69 | 25.75 5.63 | 327.44
83 6.34 | 19.15 6.38 | 20.79 6.42 | 322.44 6.47 | ab.10 6.52 | 25.78 6.58 | a7.47
82 7.20 | 19.17 7.29 | 20.81 7.34 | 22.47 7.4o | 24.13 7.46 | 25.81 7.52 [ a7.b50
81 8.16 | 19.20 8.21 | 20.84 8.27 | 22.50 8.33 | ah.17 8.39 | 25.84 8.46 | 27.54
8o g.o7 | 19.23 9.13 | 20.87 9.19 | 22.53 9.26 | 24.20 9.33 | 25.88 9.41 | 27.58
) 9.98 | 19.26 | 10.05| 20.91 | 10,11 | 22.57| 10.19| 24.34 | 10.27| 35.93 | 10.36 | 27.63
78 10.go | 19.29 | 10.97| 20.95| 11.04 | 23,61 1r,1a| a4.29 | 11,91 | 235.98| 11.31| 27.68
77 11.81| 19.33 | 11.89| 20.99 | 11.97| 22.66| 13.06 | 24.34 | 12,15 | 26.03 | 13,26 | 27.74
76 12.793 | 19.37| 12.81| 31,03 | 12,90 22,71 | 13, 00| 24.39 | 13.10| 26.09| 13.21| 27.80
75 13.65 | 19.42 | 13.74 | 2r.08| 1384 22,76 | 13.94| 24.45 | 14.056| 26.15 | 14.17| 27.87
=4 14 .58 19.47 14.67 1.1 14.77 22 .82 14 .88 24 .51 15.00 26 .22 15,13 27.94
=3 15.50 | 19.52| 15.60| ar,19| 15.7r| 22,88 | 15.83 | 24.58 | 15.95| 26.29 | 16.09 | 28 .01
73 16.43 | 19.57 | 16.54 | ar.ab| 16,65 | 32.94| 1678 | 234.65 | 16.91| 26.36| 17.06| 28.10
71 17.36 | 19.63 | 17.47 | 321.31| 17.60| 23,01 | 17.53| 24.72 | 17.87| 36.44 | 18.032| 28.18
70 18.30 | 19.69 | 18. 41| 21,38 18.54 | 23.08| 18,68 | 24.80| 18,83 | 26.53 | 19.00 | 28.327
69 19.23 | 19.76 | 19.36 | ar.45| 19.49 | 23.16 | 19.64 | 34.88 | 19.80| 26.63 | 19.97| 28.37
68 20.17| 19.82| 30.30| 21.53 | 20.45 | 23.24 | 320.60| 24.97| 20.77 | 26.91| 30.95 | 28.47
67 21,12 | 19.90o | 21,26 | 2r.6o| ar.4r| 23.33 | a21.57| 25,06 | ar.75 | 26.81r| ar.g4| 28.58
66 22.07 19.97 22,321 a1 .69 22,37 23 .42 22 .54 25.16 23,72 26.93 22,93 28.69
65 23,023 | 320.05| 23.17| 2r1.97} 23,33 | 23.61 | 23.5r| 25,26 | 233.71 | 27,03 | 23.92| 28.8:I
64 23.97 | 20.13 | a4.13 | 21.86| 24.31| 23.61 | a4 .bg| a5.37 | abk.70| 37.14| 2bh.g1 | 28.93
63 ab.g3 | 20.22| 25.10| 31.96| 25,28 | 23.71| 2548 | 25.48 | a5 .69 | 27.326 | ab.g2 | 29.06
62 25.g0 | 20.31 | 36.07| 22.06| 236,26 | 23.82 | 2646 | 25.59 | 26.69 | 27.38 | a6.92 | 2g9.19
61 26.87 | 20.40 | 327.05| 23.16| 27.24 | 23.93 | 27.46 | 2a5.51 27.69 | 327.51 | 27.94 | 29.33
60 27.84 | 20.50| 28.03 | 32,26 28.33 | 34.04 | 28.46 | 25.84 | 28.70| 27.65 | aB8.96 | 29.48
59 28.82 | 20.60| 3g.02 | 22.38| 39.23 | 24.16 | 239.46 | a5.97| 29.71| 27.79| 329.98 | 139.63
H8 2g.81 20.71 3o.o01 22.49 | 30.23 24.329 | 30.47 26,11 30.73 27.94 31.01 29.79
59 30.80| 20.82| 31r.0o1| 22.61 | 31.24| 24.4a | 31.49| 236.25 | 31.76 | 28.09 | 32.05| 29.95
56 31.79 | 20.93 | 3a.01| 22,74 | 32.25| 24.56 | B3a.51r| 26.39| 3a.7 28,25 | 33.09 | 3o.12
55 32.80| 21.05| 33.02| 22.87| 33.37| ah.70| 33.54 | 26,56 33.83 | 28.41 | 34.14| 30.30
54 33.80 21,17 34 .04 23 . oo | 34.30 24 .84 34.58 26.70 | 34.88 28.58 35.20 3o.49
53 34.82 | a1.30| 35.06 | a3.14 | 35.33 | 23b.g9| 35.62 | 26.87| 35.93| 28.76 | 36.27 | 30.68
ba 35.84 | ar.43 | 36.09 | 23.28 | 36.37| 25,15 | 36.67| a7.04 | 36.99 | 28.95| 37.34 | 30.8y
51 36.87 | ar.b7 | 37.13 | 23.43 | 37.4a2| 2531 | 37.73 | 27.22| 38.06| ag.14| 38.42 | 31.08
50 37.90| ar.q1 | 38.18 | 23.59 | 38.47 | 25.48 | 38.79 | 27.40| 39.14 | 19.33 39.51 3r.39
ho 38.95 21.85 | 39.23 | 43.95 ] 39.52 | 25.66 | 39.86 | 27.59 | ho.23 | 29.54 | 4o.61 31.51
48 fo.00| 22.00| ho.39 | 23.91| 40.60| 2584 | f4o.g5 | 27.78 | 41.32 | 29.75 | 41.72 | 31.74
47 h1.06 | 22.16 | 41.36| 34.08 | 41.68 | 26.02 | 4a.oh | 37.98 | ha.bha| 29.97 | 42.84 | 31.97
46 ha.1a | 22.32 | 42.43 | 24.36 | 4a.7y7 | a36.2a | 43.14| a8.19 | 43.53 | 3o.19| 43.96 | 33.21a
45 43.20 | 23.4g | 43.532 | 24.44 | 43.87| 26,41 | 44,25 | a8 41| 44.66 | Bo.4a | 45.10| 33.47




F. Lonkexueven, Elementos nuevos para la determinacion de los epicentros 183
A 2400 km 2600 km 2800 km 3000 km 3200 km 3400 km
ho d r d r d r d r d r d r
44 44 .28 | 22,66 | 44.61 | 24.63 | Ah.9g7| 26.62 ] 45.37| 28.63 | 45.79| 3o0.67| 46.25 | 32.73
43 45.38 | 23.84 | 45.72 | 24.83 | 46.09 | 26.83 | 46.49 | 28.86 | 46.93 | 3o.91 | 47.41| 33.00
ba 46.48 | 23.02| 46.83 | 25.03 | 47.31 | 37,05 47.63 | ag.10| 48B.o9 | 31.17| 48.58 | 33.29
41 47.59 | 23.21| 47.95| 25.23 | 48.35 | a27.28 | 48.78 | a9.34 | %9.2b| 31.44 | 4g.56 | 33.56
4o 48 .71 | 23.4v | 49.o9 | 35.45| L9.50 | 27.51| Ah9.94 | 29.60 | 50.43 | 31,71 | Ho.gb| 33.86
39 49.85 | 33.61| bH0.23| 35.67| 50.66 | 27.75| bHr.12| 29.86 | 51.63 | 32.00| H52.16| 34.16
38 50.99 | 23.82( 51.39| a2b.go| 51.83 | 28.00| 52.30] 30.13 | 52.82 | 32.29| 53.37| 34.48
37 52.14 | 24,03 | 52,56 | 26.14 | 53.01 | 28.26 | 53.50| Bo.41 | 54.03 | 3a.59 | 54.61| 34.80
36 53.3r | 24.26( 53,74 | 26,38 | 54.20| 2853 | 54.71| Bo.70| 55.26 | 32.90| 55.85 | 35.14
35 54.49 | ah.h9 | 54.93 | 26,63 | 55.41 | a8.80| 55.93 | 3r.oo| 56.50 | 33.23 | 57.11| 35.49
34 56.68 | 24.73 | 56.13 | 26.89| 56.63 | 29.08 | 57.17| 31.3r | 57 95| 33.56 | 58.39 | 35.85
33 56.88 | 24.97 | 57.35 | 27.16 | 57.86| 29.37| 58.42 | 31.62| H5g.02 | 33.9g0o| 59.68 | 36.2a
32 58.10 | 2b.22 | 58,568 | 27.43 | O59.11 | 29.68 | 59.68 | 3r.95| 60.31| 34.26| 60.98 | 36.60
31 59.33 | 25.48| 59.83 | 27.72 | 60.37 | a29.99| 60.96| 32.29 | 61.61| 34.62| 62.30| 37.00
3o 60.57 | 25.75 ] 61.08 | a8 01| 61.65 30.31 | 63.26 | 32.64 | 62.92| 35.00| 63.64 | 37.41
29 61.83°| 26.02] 62,36 | 2833 | 62.94| 30.64 | 63.57| 33.00) 64.26 | 3539 | 6500 | 37.83
28 63.10 | 26 31| 63.65| 28.63 | 64.a5| 80.98 | 64.90| 33.37| 65.61| 35.80| 66.38| 38.27
27 64.39 | 26.60| 64.95| 28.95| 65.567| 31.33| 66.25| 33.75| 66.98 | 36.a1| 67.77 | 38.73
26 65.69 | 26.91 | 66.28 | 29.39 | 66.91 | 3r.70| 67.61| 34.15| 68.36 | 36.64 | 69.19 | 39.18
25 67.01 | 27.23| 67,63 | 29.63| 68.27| 32.08| 68.99 | 34.56 | 69.7 37.09 | 70.62 | 39.66
a4 68.35 | 27.54( 68.97| 29.99 | 69.65| 32.46 | 70.39 | 34.98 | 71.20| 37.55| 72.08 | 40.16
23 69.71 | 27.881 70.35| 30.30 | 71.05| 32 86| 51.82| 35.42| 72.65| 38.02| 73.55| 40.68
22 71.08 | 38,23 | 71,94 | 30.73 | 72.47| 33,28 | 73.26 | 3587 | 74.12| 3851 | 75.05 | 4r1.a1
21 72.47 | 28.58 | 73,16 | 3r.ra| 73.91| 33.7r| 74.792| 36.34| 75 61 | 3g.02| n76.58 | 41.7
20 73.89 | 2894 | 74.59 | 31.53 | 75.37| 34.15 | 76,21 | 36.82 | 77.13 | 39.54| 78.13 | 4a.3a
19 79.32 | 29.32| 76.05| 3r.94| 76.85| 34.61 | 77.72| 37.32| 78.67| 4o.08 | 79.70 | 4a.gt
18 76.77 | 29.72 | 77.53 | 32.37| 78.35| 35.08| 79.25| 37.83 | 80.24 | 40.64 | 81.30| 43.52
17 78.250 | 30.12| 79.03 | 32.82| 79.88 | 35.56 | 80.81| 38.36 | 81.83| 41.22| 83.93 | 44.14
16 79.79 | 30.54 | 80.85 | 33.28 | 8r.43 | 36.07| 82.39g | 38.91| 83.45| 41.82| 84.59 | 44.79
15 8r.27 | 30.97| 83.10| 33.75| 83.01r| 3659 | 84.01| 39.48| 85.09 | 43.44| 86.28 | 45.47
14 82.81 | 31.42| 83.67| 34.25| 84.61| 37.13| 85.65| ho.o7| 86.77| 43.08| 88.00| 46.16
13 84.38 | 3:1.88| 85.27| 34.76| 86.24 | 37.69| 87.31| 4o.68 | 88.48 | 43.75| 89.75 | 46.8
12 85.98 | 32.36 | 86.90| 35.28 | 87.90| 38.26| 89.01 | 41.31) go.2a| A44.43 | 91.53 | 47.63
11 87.60 | 32.85| 88.55| 35.83| 89.bg9 | 38.86 | go.74 | 41.97 | 9or.99 | 45.14 | 03.35 | 48.41
10 89.20 | 33.36 | 9o.23 [ 36.3g | or.31 | 39.48 | g9a2.50| 42.64 | ¢3.80| 45.88 | 9¢5.21 | 4g.ar
9 90.93 | 33.89 | 91.95| 36.97 | 93.07| f4o.1a| 94.30| 43.34| ¢5.64 | 46.65| g7.10| 50.04
8 92.64 | 34.44 | 93.69 | 37.58 | 94.85| ho.78 | 96.13 | 44.o7| 97.52 | 47.44 | 99.04 | 5o.g1
- 94.38 | 35.00 | 95.47| 38.30| 96.65 | 4r.47| 97.99| 44.82| 99.44 | 48.26 | 101.01 | 51.80
6 96.15 | 3559 | 97.28 | 38.85| 98.53 | 42.18| 99.90 | 45.60 | 101.39 | hg.13 | 103.03 | 5a2.74
5 97.96 | 36.30| 99.13 | 39.52 | 100.42 | 43.92 | 101.84 | 46.41 | 103.40 | 50.00 | 105.09 | 53.70
h 99.80 | 36.83 | 1o1r.02 | 40.22 | 102.36 | 43.69 | 103.83 | 47.25 | 105.44 | 50.93 | 107.21 | b5h.71
3 | 101,68 | 37.48 | 102.94 | 4o.94 | 104.33 | 44.48 | 105.86 | 48.13 | 107.54 | 51.88 109.37 | 55.75
2 103.60 | 38.16 | 104.91 hr.6g | 106.35 45.31 | 107.94 bg.o3 | 109.68 52.87 | 111.58 56.84
1 105.56 | 38.86 | 106.91 | 42.47 | 108.41 | 46.17 | 110.06 | 49.97 | 111,87 53.90 | 113.85 | 57.97
0 | 107.55| 39.59 | 108.96 | 43.27 | 110.52 | 47.06 | 112,23 | 50.95 | 11h.11 | 54.97 | 116.18 59.14
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A 3600 km 3800 km 4oco km 4200 km 4400 km 4600 km

he d r d r d r d r d r d r

Qo 0.00 | 29.05 0.00 | 30.706 0.00 | 3a.49 o.00 | 34.34 0.00 | 36.00 o.00| 37.79
89 0.95 | ag.o6 0.96 | 30.77 0.96 | 3a.49g 0.97 | ‘34.24 0.99 | 36,01 1.00 | 37.79
88 1.89 | 29.06 1.91 | 30.77 1.93 | 3a.50 1.95 | 34.25 1.97 | 36.01 1.99 | 37.80
87 2.84| 29.07 2.87 | 3o0.79 2.9g0 | 32.ba 2.93 | 34.26 2.96 | 36,03 2.99 | 37.83
86 3.79 | 29.09 3.82 | 30.81 3.86 | 32.54 3.90| 34.a8 3.95 | 36.05 3.99 | 37.84
85 h.74 | 29.11 h.78 | 30.83 4.83 | 32.56 4.88 | 34.31 .93 | 36.08 h.gg | 37.87
84 5.68 | 29.14 5. 30.86 58 | 32.59 5.86 | 34.34 5.92 | 36.11 5.99 | 37.91
83 6.63 | 29.17 6.70 | 30.89 6.76 | 32.63 6.84 | 34.38 6.91 | 36.15 6.99 | 37.99
82 7.59 | 29.21 7.66 | 30.93 7.73 | 32.67 .82 | 34.42 7.90 | 36.20 8.00 | 38.00
81 8.54 | 29.25 8.62 | 30.97 8.71 | 3a.71 8.80 | 34.47 8.90 | 36.35 g.oo | 38.0d
8o 9.49 | 29.29 9.58 | 31,02 9.68 | 33.77 9.78 | 34.53 9.89 | 36:31| 10,01 | 38.12
79 10,45 | 29.35 | 10.55| 31,08 | 10.66| 32.83 | 10.97| 34.5 10.89 | 36738 | 11,02 | 38.19
78 11,41 | ag.bo | 11,52 | 3r.14| 11,63 32.89| 11,56 | 34.66  11.89 | 36.45| 12.03 | 38.26
77 12,37 | 29.46 | 12.49| 31.20| 12.61| 32.96 | 12.75| 34.74| 12.89| 36.53 | 13.04 | 38.35
76 13,331 29.53 | 13.46| 31.27| 13,60 33.03 | 13.74 | 34.82| 13.90o| 36.62 | 14.06 | 38.44
75 14.30 | a2g9.6o | 14,43 | 31.36 | 14.58 | 33.12a| 14.74| 34.9go| 14.91 | 36,71 | 15.08 | 38.54
74 15,97 | 29.68 | 15,41 | 3143 | 15.57| 33.20| 15.74| 35.00| 15.92| 36.8r | 16.11 | 38.64
73 16,24 | 29.76 | 16,39 | 3r. 52| 16.56 | 33.30| 16.74| 35.09 | 16.93 | 36.9x | 17.13| 38.75
72 17.21 | 29.84 | 17.38| 31,61 | 17.56| 33.4o| 17.75| 35.20| 17.95| 37.03 | 18.17| 38.87
71 18.19 | 29.94 | 18.37 | 31.7t| 18.56| 33.50| 18.76 | 3531 | 18.97| 37.15| 19.20| 39.00
70 19.17 | 30.04 | 19,36 | 31.81| 19.56 | 33.61 | 19.77| 35.43 | 20.00| 37.27| 320.24 | 39.14
69 20,16 | 3o0.14 | 20,35 31.92 | 20,567 33.93| 20.79| 35.56 | ar.o3 | 37.41 | ar.ag| 39.28
68 21,15 | 30.25 | a2r.35| 32,04 | 21,58 33.85 | a1 81| 3569 | 23.07| 37.55| 22.33| 39.43
67 22,14 | 30.36 | 22,36 | 32,17 | 22.59| 33.99 | 22.84| 35.83| a3.11 | 37.69| 23.39g| 39.58
66 23.14 | 30.48 | 23.37| 32.29 | 23.61| 34.12| 23.87| 35.98| ab4.15 | 37.85 | 34.45| 39.75
65 .14 30.61 24 .38 32.43 24 .64 34 .29 24 .91 36.13 25.20 | 38.or1 25.51 39.92
64 35,65 | 30,74 | 25.40| 32.57| 25.67| 34.42| 35.96 | 36.29 | 26,26 | 38.18 | 26.59 | 4o.11
63 26,16 | 30,88 | 26.42| 32.72 | 46.70| 34.58 | 327.00| 36.46 | 327.32 | 38.36 | 27.66 | 4o.30
62 27.18 | 31,02 | 27.45| 32.87| a7.95| 34.74| 28.06| 36.63 | 2839 | 38.55| a8.75 | 4o0.50
61 28,20 3r.17| 28.49 | 33.03| a8.80 | 34.91 | ag.12 | 36.82| a29.47 | 38.75 | 29.84 | ho.70
6o 29.23 | 31.33 | 29.53 | 33.20| 29.85| 35.09| 30.19| 37.01 | 30.55 | 38.95| 30.94 | 4o.92
59 30.37 | 31.49 | 30.58 | 33.37 | 80.91| 35.28| 3r.2a7| 37.91| 31.64| 39 16| 32.04 | A4r1.14
58 3r.3r | 3r.66| 31,63 | 33.5656| 31.98 | 35.47 [ 332.35| 37.41| 3a.74| 39.38| 33.16 | 41.38
55 32.36 | 31.84| 32.70| 33.74| 33.06| 35.67| 33.44| 37.63 | 33.85 | 39.61 | 34.28 | 41.6a
56 33.432 | 332.02| 33.77( 33.94| 34.14 | 35.88( 34.53 | 37.85| 34.96| 39.85 | 35.41 | 41.88
55 34,48 | 32,91 | 34.84| 34.14| 85,23 | 36.10| 35,64 | 38.09| 36.08| 4o.10| 36.55| 4a.14
54 35,56 | 3a.41| 35,93 | 34.35 3633 | 3633 | 36.96| 38,33 37.avr| 40.36 | 37.70| 4a.4a
53 36.63 | 32.61| 37.02| 34.57| 37.43 | 36.56 | 37.88 | 38.58 | 38.35| lho.6a | 38.86| 4a.70
5a 37.72 | 32.83| 38,12 | 34/.80| 3855} 3681 | 3g.0t| 38.84| 39.50| ho.go| 4o0.03 | 4a.99
51 38.81 33.05 39.33 35.04 39.68 37,06 hbo.1bH 3g.11 4o .66 hr.1g | 4r.ax 43.30
50 39.92 | 33.37| 40.35| 35.28 | 40.81| 39.3a{ 41.31| 39.39 | 41.83 | 41.48 | ha.bo| 43.6a
ho hr.o3 | 33,51 | 41.48 | 3553 | A41.95| 37.59 | 4a.b7| 39.69| 43.01| 41.79| 43.60 | 43.95
48 ba. 15| 33.75| 43.61r| 3580 43.11 | 37.87| 43.64 | 39.97| 4b.av | ba.uv | 44.81 | 44.ag
b7 43.28 | 34,01 | 43.76 | 36.07 | (4.28 | 38.16 | A4.82 | hLo.a8 | 45.41 | 43,44 | 46.04 | 44.64
46 b4.4a | 34,27 | hb.ga | 36.35 | 45.45 | 38.46 | 46,02 | ho.60 | 46.63 | 4a.78 | 47.37 | 45.00
45 45.58 | 34.54 | 46.09 | 36.64 | 46.64 1 38.797| 47.23 | ho.gh | 47.85 | 43.14 | 48.52 | 45.38



F. LonkeNHEIMER, Elementos nuevos para la determinacidn de los epicentros 185

A 3600 km 3800 km 4000 km 4300 km 4400 km 4600 km

ho d r d r d r d r d r d r
b4 46.74 | 34.8a | 47.27 | 36.94 | 47.84 | 39.09 | 48.45| 4r.28 | hg.10| 43.50 | 4g9.79 | 45.77
43 b7.92 | 35.11 | 48.46 | 37.35| 49.0d | 3g.4a2 | '49.68 | 41.63 | 50.35| 43.88 | 51.07| 46.18
ha bg.10| 35.4o | 4g.67 | 37.57 | b50.28 | 39.77| bo.92 | h43.oo | bH1.62 | 44.28 | 52.36 | 46 .60
b1 50.30 | 35.71 | 50.89 | 37.90 | b51.51( f4o.12| ba.19| 42.38 | b53.90o| 44.68 | 53.67 | 47.03
ho 51.51 36.03 5a.12 38.24 52,76 ho.hg 53 .46 h2.77 54.320| 45 10 55.00 47.48
39 52.74 | 36.36 | 53.36 | 38.59 | 54.03 | 40.87 | 54.75| 43.18 | 55.53 | 45.54 | 56.34 | 47.94
38 53.97 | 36.50| 54.63 | 38.96 | 55.31 | 41.26| 56.05] 43.60| 56.85| 45.98 | *57.70 | 48.42
35 655,23 | 37.05 | 55.89 | 39.34 | 56.6t | 41.66| 57 37| 44.03 | 58.30 | 46.45 | 5g.o7 | 48.92
36 56.49 | 37 42| 57.18 [ 39.73 | 57.92 | 42.08 | 58.91 | 44.48 | 59.56 | 46.93 | 60.47 | 49.43
35 57.77 | 37.79 | 58.48 | 4o0.13 | 59.25 | 4a.b1 | 6o.07| 4h.9h | 60.94 | 47.42 | 61.88 | 4g.96
34 59.07 | 38.18 | 59.80 | 40.55 | 60.59 | 42.96 | 61.44 | 45.43 | 62.35 | 47.94 | 63.32 | 5o0.bt
33 60.38 | 38.58 | 61.14( 4o 98| 61.96 | 43.42 | 62.83 | 45.92 | 63.77 | 48.47 | 64.77 | 51.08
32 6r.71 | 38.99 | 62.49 | 4r.h2| 63.34 | 43.90| 64.24 | 46.43 | 65.31 | 4g.o2 | 66.25 | b51.66
31 63.06 | 39.42 | 63.87 | 41.88 | 64.74 | 44.39 | 65.67| 46.96 | 66,68 | 49.58 | 67.75 | bHa.ay
3o 64.42 | 39.86 | 65.26 | 43.35 | 66.16 | 44.90o| 67.13 | 47.51 | 68.16 | 50.17 | 69.28 | 5a.go
a9 65.80 | 4o.31 | 66.67| 42.85| 67.60| 45.43 | 68.60| 48.07| 69.67 | 50.78 | 70.82 | 53.55
28 67.21 1 4o.78 | 68.10 | 43.35| 69,06 | 45.98 | 70.10| 48.66 | 71,21 | Hr.41 | 73.40 | 54.23
27 68.63 | 41.a7 | 69.55| 43.88 | 70.55 | 46.54| 71.62| h4g.26 | n72.97 | 52.06 | 74.00 | 54.g3
26 70.07 | 41.77 | 71:03 | Ah.ba | 72,05 | f47.1a| 73.16 | 49 89| 74.35 | 52.73 | 75.63 | 55.64
25 71.53 | 42,39 | 72.52 | 44.98 | 73.59 7.73 | 74.73 | 50.54 | 75.96 | 53.43 | 77.28 | 56.39
24 73.02 | 42,83 | 7h.04 | 45.56 | <b.14 | 48.35| 76.33 | Bi.at | 77.60| 54.14| 78.97 | 57.16
a3 74.53 | 43.38 | 75.69 | 46.15 | 76,72 | 48.99 | 77.05| Br.9o| 79.27| 54.89 | 80.69 | 57.97
23 76.06 [ 43.96 | 77.16 | 46.77 | 78.33 | 49.66 | 79.60| 52.6a | 8o.97| 55.66 | 8a.44 | 58.80
a1 77.62 | 44.55 | 78.75| 47.41| 79.97 | 50.35| 81.28| 53.36 | 8a.70| 56.46 | 84.22 | 59.66
20 79.31 | 45.17 | 80.38 | 48.08 1.64 | br.o7| 83.00| H4.14 | 84.46 | 57.29 | 86.04 | 60.55
19 80.82 | 45.80 | 832,03 | £48.76 | 83.34| 51.81| 84.74| 54.93 | 86.26 | 58.15 | 87.90| 61.48
18 82 46 | 46.46 | 83.71 | 49.47 | 85.06 | 52.57| 86.52| 55.76 | 88.10| 59.05 | 89.80 | 63.44
17 84.13 | 47.14 | 85.43 | bo.ar| 86.83 | 53.37| 88.34| 56.6a | 89.97 | 59.97 | 91.73 | 63.44
16 85.83 | 47.84 | 87.17 | b50.97| 88.63| 54.19| go.19| 57.51| 91.89| 60.93 | 93.71 | 64.47
15 87.56 | 48.57 | 88.95| 51.76 | 90.46 | 55.04 | 92.08 | 58.43 | 93.84 | 61.93 | ¢5.74 | 65.55
14 89.33 | 49.33 | 9o.77| 52.58 | 92.33| 55.93 | gh.o1| 59.39 | 05.84 | 62.96 | 97.81 | 66.66
13 9r.12 | Do.1r | 92.6a | 53.43 | oh.ab | 56 85| 95.99 | 60.38 | 97.88 | 64.03 | 99.93 | 67.82
12 92.96 | 50.92 | 94.51 | 54.31| 9¢6.19| 57.80| 98.00| 61.41 | 99.97 | 65.15 | 102.10| 6g.03
11 94.83 | 51.76 | 96.44 | 55.22 | 98.18 | 58.79 | 100.07 | 62.48 | 102.11 | 66.31 | 104.33 | n70.28
10 96.74 | 52.64 | 98.41 | 56.17 | 100.23 | 59.83 | 102.18 | 63.59 | 104.31 | 67.51 | 106.61 | 71.59
9 98.69 | 53.54 | 100.43 | 57.15 | 102.30 | 60.88 | 104.34 | 64.75 | 106.55 | 68.77 | 108.95 72.95
8 1100.691 54.48 | 102.49 | 58.17 | 104.44 | 61.99 | 106 56 | 65.95 | 108.86 | 70.07 | 111.36 | 74.36
7 |102.73 | 55.46 | 104.59 | 59.33 | 106.63 | 63.14 | 108.83 | 67.20 | 111,23 | 51.43 | 1:13.83 | 75.84
6 | 104.81 ) 56.47 | 106.75 | 60.33 | 108.86 | 64.34 | 111,16 | 68 .51 | 113.65 | 72.84 | 116.37 | 77.38
5 | 106.95 | 57.52 | 108.96 [ 61.48 | 11r.16 | 65.59 | 113.55 | 69.86 | 116.15 | 74.32 | 118.98 | 78.¢8
4 | 109,13 | 58.62 | 111,23 | 63.67 | 113.52 | 66.89 | 116.01 | 71.38 | 118.72 | 75.86 131,67 | 80.66
8 | 11137 59.76 | 113.56 | 63.91 | 115.94 | 68.24 | 118.53 | 73,75 | 121.36 | 77.46 | 124.45 | 8a.41
3 | 113,67 6o.94 | 115.94 | 65.a1 | 118 fa | 69.65 | 1a1.13 | 74.39 | 134.08 | 79.14 127.31 | 84.34
1 116.02 [ 62.18 | 118,39 | 66.56 | 120.98 | 71.12 | 123.80 75.89 | 126.89 | 80.89 | 130.26 | 86.16
o | 118.44 | 63.46 | 120.91 | 67.96 | 123.61 | 72,65 | 126.56 | 77.57 | 139.79 | 83.73 | 133.3:1 | 88.16
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A 4800 km 5000 km 5200 km 5400 km 5600 km 5800 km

he d r d r d r. d r d r d r

90 0.00 | 39.5¢9 0.00 | 41,42 0.00 | 43.37 0.00 [ 45.15 0.00 | 47.06 o.00 | 48.99
89 1.o1 | 39.60 1.02 | 41.43 1.04 | 43.28 1.05 | 45.16 1.07| 47.06 1.08 | 48.99
88 2.02 | 39.61 2.05 | 41.44 2.07| 43.39 2.10| 45.19 2.13 | 47.07 2.16 | 4g.o1
87 3.03| 39.62 3.07 | 41.45 3.11 | 43.3:1 3.15 | 45.19 3.20 | 47.10 3.25 ( 49.03
86 h.oh| 39.65 h.og | 4r.48 h.1db | 43.34 h.a1 | 45.33 h.a7 | 47.13 4.33 | 4g.06
85 5.0 | 39.68 5.12 | 41.51 5.19 | 43.37 5.26 | 45.26 5.34 | 47.17 5.42 | 4g.11
84 6.07| 39.72 6.14 | 41.55 6.23 | 43.42 6.31 | 45.30 6.41 | 47.21 6.50 | 49.16
83 .08 | 39.76 7.17 | 41, 60 7.37 | 43.47 7.37 | 45.36 7.48 | 47.27 7.59 | 49.23
82 8.09 | 39.82 8.20 | 41.66 8.3r | 43.53 8.43 | 45.4a 8.55 | 47.34 8.68 | 49.139
81 g.11 [ 39.88 9.33 | 41,72 9.35 | 43.59 9.49 | 45.49 9.63 | 47.41 9.77 | 49.37
8o 10,13 | 39.94 | 10.26 | 41.79 | 10.40| 43.67 | 10.55 | 45.67 | 10.70| 47.50| 10.87 | 49.46
79 11,15 | 4o.02{ 11,30 | 41.87 | 1r. 45| 43.95| 1x.61 | 45.66 | 11.79| A47.59 | 11.97 | 49.55
78 12,18 | fo.10| 12,34 | 41.96 | 12.50| 43.84 | 12.68| 45.75 | 12.87| 47.69| 13.07 | 49.66
77 13.21 | ho.rg| 13.38| 4a.ob| 13.56| 43.95| 13.75| 45.86 | 13.96| 47.80 | 14.17| 49.78
76 1h.a4 | ho.a8 | 14.ha | ha,1b | 14.6a| 44.o5 | 14.83 | 45.97 | 15.05| 47.93 | 15.28 | 4g.91
75 19,27 ho.39 15.47 4a.a26 15 .69 hh .17 15.91 46.10 16,14 48 .06 16.39 0.0b
=4 1631 | 4o.50 | 16.52 | 42.38 | 16.95| 4h.a 16.99 | 46.33 | 17.34 | 48.20| 17.51 | bo.20
73 17.35 | 4o.62 | 17.58 | 4a.br| 17.82| 44.43 | 18.07| 46.37| 18.35| 48.35| 18.63 | 50.35
72 18.39 | 4o.75 | 18.64 | 4a.64 | 18 89| 44.57 | 19.17 | 46.52 | 19.45 | 48.51 | 19.96 | bHo.bHa
71 19.44 | 40.88 | 19.50| 4a.79 | 19.97| 44.72 | 20.36 | 46.68 | 20.57 | 48.68 | 20.89 | bo.70
70 20.50 | 41,02 | 20.77| L2.94 | ar,06 | 44.88 | 21,36 46.85 | ar.6g | 48.86 | 232,03 | 50.3g
69 21,56 | 4r.17 | ar.84| 43.10| 22,15 | 45.05 | 22.47| 47.03 | 22. 81| hg9.0b | 23.17| 5r.og
68 22,62 | 4133 | 2a2.92| 43.27 | 23.24 | 45.23 | 23.58 | 47.22 | 233.94 | 49.ab | 24.32 | 51, 31
67 23.69 | 41.50 | 2b4.01 | 43.44 | 24.34 | 45.43 | ab.j0| 47.42 | 35.08 | 49.46 | a5 .48 | 51.53
66 24+76 | 41,68 | 35,10 | 43.63 | 25.45| 45.61 | a5.83 | 47.63 | 26,323 | 44.68 | 26.65| 5i.76
65 20.84 | 41,8 | 26,19 | 43.83 | 26.57 | 45.82 | a6.96 | 47.85 | 327.38 | 49.91 | a7.82 | ba o1
64 26.93 | 42.05| a27.30 | 44.03 | 27.69 | 46.04 | 28.10| 48.08 | 28.54 | bo.16 | 29.00| bHa.ay
63 a8 02 | 42.26 | 28.41 | 4L4.25 | 28.81 | 46.a7 | ag.ab| 48.32 | ag.70| bo.41 | Bo.19 | b5a.54
6a 239.13 | 42.47 | 29.53 | 44.47 | 29.95| 46.51 | 3o0.4o | 48.57 | 30.88 | 50.68 | 31.38 | 5a.8a
61 30.23 | 42.69 | 30.65 | 44.70 | 31r.09 | 46.75 | 31.56 | 48.84 | 33.06 | H0.96 | 32.59 | 53.12
6o 31.35| f4a.ga | 31.78 | 44.95| 32.3b| 47.01 | 3Ba.74 | hg.1x | 33.26 | 51,35 | 33.81 | 53.43
59 32,47 | 43.16 | 82.93 | 45.30 | 33.41 | 47.28 | 33.92| lhg.bo| B4.46 | 51.55| 35.04 | 53.75
58 33.60 | 43.41| 34.07| 45.47 | 34.58 | 47.56 | 35.1x | 4g.70 | 35.67 | H1.87| 36.27 | 54.08
59 34.764 | 43.67 | 35.23 | 45.74 | 35.96 | 47.86 | 36.31| b5o.o1 | 36.90 | ba.ao | 37.532 | 54.43
56 35.8g | 43.94 | 36.40 | 46.03 | 36.94 | 48.16 | 37.52 | 50.33 | 38.13 | 5a2.54 | 38.798 | 54.80
55 37.05 | 4h.22 | 37.58 | 46.33 | 38,14 | 48.48 | 38.74 | bo.67 | 39.38( 53.9go| 4o.0b | 55.18
54 38.22 | 44.51 | 88,57 | 46.64 ' 39.35| 48.81 | 39.98 | br.oa ! 4o.64 | 53.27 | 41.34 | 55.59
53 39.40 | 44.81 | 39.97 | 46.96 | 4o.58 | 4g.15H | 41,22 | 51,38 | 41.gr | 53.65 | 42.64 | 55.98
53 o.58 | 45.13 | 41,18 | 47.39 | 41.81 | hg.bo | 42.48 | B1.76 | 43,19 | 54.06 | 43.95| 56.40
51 hr.78 | 45.45 | 42.4o | 47.64 | 43.05 | 4g.87 | 43.75| b5a.xb| 4h.Ahg | B4.47 | 45.27 | 56 .84
50 h3.00 | 45.79 | 43.63 | 48.00| 44.31 | bo.ab | 45.03 | 52.55 | 45.80 | 54.90| 46.61 | 57.30
hg hh.aa | 46.14 | 44.88 | 48.39 | 45.58 | 50.65 | 46.33 )| Ba.g7t 47.13| 5535 | 47.97 | 57.78
48 45.45 | 46.50 | 46.14 | 48.76 | 46.87 | bi.ob | A7.64 | 53.4v | 48.47 | 55.81 | 49.34 | 58.27
47 46.70 | 46.88 | 47.41 | 4o 16| 48.17 | 51,48 | 48.g97| 53.86 | 49.83 | 56.39 | H5o.73 | 58.78
46 b7.96 | 47.27 | 48.70 | 49.57 | 49.48 | b51.93 | 50.31 | 54.33 | br.ao| 56.79 | Ba.14 | Bg.31
45 hg.a4 | 47.67 | bo.00| bo.oo| 5o.81| 52,38 51,671 54.8 52.59 | 57.31 | 83.57 | 59.86
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A 4800 km 5000 km 5200 km 5400 km 5600 km 5800 km

he d r d r d r d r d r d r
hh 50.53 | 48.08 | 51,32 | 50.44 | 53,16 | 52,85 | 53.05 | 5532 | 54.00| 57.84| b55.01 | 60,43
43 51.83 | 48.52| 52.65 | So.go | 53.53 | 53.34| 54.44 | 55.84 | 55,43 | 58.4o| 56.48 | 61,013
ha 53.15 | 48.96 | bH54.00 | 51.38 | bHh.go| 53.85 | 55.86 | 5638 | 56.88 | 58.97 | 57.97 | 61.63
41 54.49 | 4o.ha | 55.36 | 51.87| 56.30 | 54.38 | b57.29 | 56.94 | 58.35 | 59.57 | b59.47 | 62.a27
ho 55.84 | hg.go | 56.75 | 52,38 | 57.71 | b54.92 | 58.74 | 57.52| 59.84 | 6o.19| 61.01| 63.93
39 57.22 bo.4o | H8.15 52.91 59.15 55.48 60.a1 58 .12 61.35 60.83 62.56 63.61
38 58.60 | 50.91 | 59.57 | 53.46 | 60.61 | 56.07 | 61,71 | 58.74 | 6a2.8 | 6r.49 | 64.14 | 64.33
37 60.01 51.44 | 61.01 54.02 | 62,09 | 56,67 | 63.23 | 59.39 | 64.45 ] 62.18 | 65.95 | 65.05
36 61.44-| 51.99 | 62,48 | 54.61| 63.59 | 57.29 | 64.77| 60.05 | 66,03 | 62.89| 67.38 | 65.81
35 62.89 | 52.55 | 63.96 { 55.21 | 65.11 | b7.94| 66.33 | 60.74 | 67.64 | 63.63| 69.04 | 66.60
34 64.36 | 53.74 | 65.47 | 55.84 | 66.66 | 58,61 | 67.93 | 61.46| 69.28 | 64.39 | 70.73 | 67.41
33 65.80 | 53.75 | 67.00| 56.49 | 68.23 | 59.30| 69.54 | 62,30 | 70.95 | 65.18 | 72.45 | 68,26
3a 67.36 | 54.38 | 68.56 | 57.16 | 69.83 | 60.02 | 71,19 | 62.97| 72.65| 66.o1r | 74.21}| 69g.14
31 68.9o | 55.03 | 7o.14 | 57.86 | 71.46 | 60.77 | 72.87| 63.77| 74.38 | 66.86 | 75.99 | 70.05
3o 70.47 | 5570 | 71,74 5858 | 93,11 | 61.54 | 74.57 | 64.59 | 76.14 | 67.74| 77.82 | 7r1.00
ag 72.06 | 56.40 | 73.38 | 59.33 | 74.79 | 62.34 | 76.31| 65.45| 77.94 | 68.66 | 79.68 | 71.98
28 73.67 | 57.12| 75.04 | 60.,10| 76,51 | 63.17| 78.08 | 66.34| 79.77 | 69.6v | 8r.57| 73.00
27 75.33 | 57.87 | 56.7 6o.go | 78.26 | 64.03 | %9.89 | 67.26 | 81.64 | 70.60| 83.51 | 74.06
26 76.99 | 58.64 | 78 .46 | 61.73 | 80.04 | 64.92 | 81.73 | 68.a1 | 83.55| 71.62 | 85.49 | 75.16
25 78.70 | 59.44 | 8o.22 | 63.59 | 8r.86| 65.84 | 83.61| 69.20| 85.50| 72.6g9 | 87.53 | 176.30
24 80.44 | 60.28 | 82,02 | 63.48 | 83.71| 66.80| 85.53 | 70.23 | 87.49| 73.79 | 89.59 | 77.49
23 82,21 | 61.14| 83.85 | 64.41 | 85.61| 67.79 | 87.50| 71.30| 89.53 | 74.94 | g9r.72 | 78.73
23 84.02 | 62.03| 85 71| 65.37| 87.54 | 68.83| 89.50| n72.41| g1.62 | 76.14 | ¢3.89g | 8o.orx
21 85,86 | 62.96 | 87.6a | 66.37| 89.52 | 69.90o | 91.56 | 73.56 | ¢3.75| 77.38 | ¢6.12 | 81.35
20 87.74 | 63.93 | 89.57| 67.4o| 9r.54 | 71,01 | 93.66 | 74.76 | 95.94 | 78.67 | 98.40| 8a.75
19 89.66 | 64.91 | 91.56 | 68.47 | 93.60 | 72.17| ¢5.81| 76.01 | 98.19 | 80.01 | 100.75 | 84.20
18 91.63 | 65.95| 93.60 | 69.59 | 95.72 | 73.37| 9¢8.01| 7%7.30 | 100.49 | 81.41 | 103.16 | 85. 7«
17 93.63 | 67.02| ¢5.68 | 70.75 | 97.89 | 74.6a2 | 100.27 | 78.65 | 102.85 | 82.87 | 105.64 | 87.28
16 95.68 | 68.14 | 97.81 | 71.95 | 100.11 | 75.92 | 103.59 | &0.06 | 105.28 | 84.39 | 108.18 | 88.93
15 97.79 | 69.30 | 100.00 | 73.21 | 103.39 | 77.27 | 104.98 | 81.52 | 107.78 | 85.97 | 110.81 | go0.64
14 99.94 | 70.51 | 102.34 | 74.51 | 104.73 | 78.68 | 107.43 | 83.05 | 110.34 | 87.62 | 113.51 | ¢32.43
13 | 102,14 | 71.76 | 104.54 | 75.87 | 107.13 | 80.15 | 109.94 | 84.64 | 112.99 | 89.35 | 116.29 [ ¢4.31
12 104 .4v | 73.07 | 106.90 | 77.38 | 109.60 | 81.68 | 112.53 | 86.30 | 115,71 | gr.15 | 119.17 | 96.46
11 106.73 | 74.43 | 109.32 | 78.75 | r1a.14 | 83.38 | 115,20 | 88.03 | 118.53 | 93.03 | 122.14 | ¢8.31
10 |109.11 | 75.84 | 111,81 | Bo.28 | 114.75 | 84.94 | 117.95 | 89.84 | 131,42 | g5.00 | 135,30 | 100.46
9 |rrxr.55 | 757.32 | 114.38 | 81.89 | 117.45| 86.68 | 120.98 | 9r1.73 | 134.42 ~.06 | 128,38 | 102,71
8 li1rf.o7| 78851 117,01 | 83.56 | 120,92 | 88.50 | 123.71 | ¢3.71 1 137.52 | g9.22 | 131.67 | 105.06
7 | 116.66 | 80.46 | 119.73 | 85 30| 123.08 | go.4o | 126.73 | ¢5.78 | 130.72 | 101.48 | 135.08 | 107.54
6 |119.32 | 82.13 | 122,63 | 87.12 | 126,04 | 92.38 | 139.86 | 97.95 | 134.04 | 103.85 | 138 .62 | 110.14
5 122,06 | 83.88 | 135.43 | 89.03 | 139.09 | 94.46 | 133.10 | 100.22 | 137.49 | 106.34 | 142.30 | 112.87
4 124.89 | 85.70 | 138.41 | g1.03 | 132,25 | 96.64 | 136.45 | 102.60 | 141.06 | 108.96 | 146.13 | 115.75
3 | 127.81| 87.62 | 131,49 | 93.11 | 13552 | 98.93 | 139.93 | 105.11 | 144.58 | 11191 | 150.11 | 118 78
2 | 130.83 | 89.62 | 134.69 | 95.30 | 138.91 | 101.32 | 143.55 | 107.74 | 148.65 | 114.60 | 154.27 | 131.97
I 133.95 | 9g1.71 | 137.99 | 97.59 | 142.43 | 103.84 | 147.31 | 110.51 | 152.68 | 117.66 | 158 .62 | 125 35
o | 137.18| 93.91 | 141.43 | 100.00 | 146,08 | 106.49 | 151.23 | 113.43 | 156.88 | 120.88 | 163.16 | 128.9a
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A 6000 km 6200 km 6400 km 6600 km 6800 km 7000 km

9o oo | 50.95 o.00 | 5a.gb oo | 54.98 0.00 | 57.04 0.00 | 5g.14 0.00 | 61
89 1.10 [ bo,g6 1.12 | 52.9b5 1.14 | b54.98 1.16 | 57.04 1.18 | 59.15 1.20| 61
88 2,20 | 50.97 2.24 | b5a2.97 2.27 | 55.00 2.31 | b57.06 2.36 | 59.16 2.4o0 | 61
87 3.30| b51.00 3.35 | ba.gg 3.4t | 55.092 3.47 | 957.09 3.54 | bg.19 3.60 | 61
86 h.bo| H1.03 b.47 | 53.0 4.55 | 55.06 h.63 | 57.13 h.7a | 59.34 4.81 | 61
85 5.50 | 5r.08 5.bg | 53.08 5.6 55.11 5.79 | 57.18 5.90 | bg.ag 6.o1 | 61
84 6.6t | 51,13 6.72 | 53.13 6.83 | 55.17 6.9 57.3b 7.08 | 5g.36 7.22 | 61
83 7.91 | Sr1.19 7.84 | 53.20 7.97 | 55.24 8.12 | 57.32 8.2 59.44 8.42 | 61
82 882 | b1.2 8.97 | 53.28 g.12 | 55.33 9.28 | 57.41 9.45 | 59.53 9.64 | 61
81 9.93 | 51.35| 10,09 | 53.37| 10.27| 55.42 | 10.45| 57.51| 10.65| 59.64 | 10.85| 61
8o 11,04 | br.44 | 11,23 | 53.47| 11.42a | 55.5a | 11.62| 57.62| 11,84 | 59.75| 13.07| 61

78 13.28 | 51,66 | 13.50| 53.70 | 13. , 3, 7. , . . )
77 14.40 | 51,79 | 14.64 | 53.83 | 14.90 | 55.91 15,16 | 58 .02 | 15.45| 6o.18 | 15.75 | 63,
76 1553 | br.g2 | 15.79 | 53.97| 16,06 | 56.06 | 16.35| 58.18| 16,66 | 60.35 | 16.99 | 63.
75 16,66 | 52.07 | 16.94 | 54.13 | 17.23 | 56.22| 17.55| 58,36 | 17.88 | 60.53 | 18 .33 | 63,
74 | 17.79 | 52.23 | 18.09 | bHh.29 | 18.41| 56.4o| 18,75 | 5854 | 19.10| 60.73 | 19.48 | 63,
"3 18 93 | 52.39 | 19.26 | b4.47 | 19.59 | 56.59 | 19.95| 58.74| 20.33 | 60.94 | 20.73 | 63,
72 20.08 | 52.57 | 20.42 | 54.66 | 20,78 | 56.78 | 21,16 | 58,95 | 21.57| 61.16 | 21.99 | 63.
71 21,23 | ba.76 | ar.6o| 54.86| 21.98| b57.00 | 22.38| b59.18 | 22.81| 61.4o| 23,26 | 63,
70 22.39 | 52.96 | 232,57 | 55.07 | 23.18| b7y.2a | 23.61r | bHg.41r | 24,06 | 61.65 | 34.54 | 63.

69 23.56 | 53.18 | 23.96 | 55.30| 24.39 | 57.46 | 24.84| b59.67 | 25.32| 61.92 | 2583 | 64,
68 ab.73 | 53.4o| 25.15| 5554 | ab.61 | Hy.71| 26.08 | 59.93 | 26.59 | 62.30| a7.13| 64.

7 . . . . . 7. . . . . . .
66 237.09| 53.89 | 27.56 | 56.05 | 28.06 | 58.25 | 28.59 | 60.51 | ag.15| 62.81| a9.74 | 65.
65 28.a9 | 54.15 | 28,78 | 56.33 | a29.31 | 5855 | 29.80 | 60.8r| 30.45| 63.13 | 31,07 | 65,
64 29.49 | 54.4a | 30.01 | 56,62 | 30.56 | 5885 | 3r.x4 | 6r.14 | 31.75 | 63.48 | 3a.41 | 65.

62 | 31.92| 55.01 | 3a.hg| 57.24 | 33.09 | 59.51| 33.73 | 61.84 | 34.4o| 64.2x| 35.12 | 66.
61 33,15 | 55.33 | 33.74{ 57.57| 34.37| 59.86 | 35.04 | 62.21 | 35.74 | 64.61| 36.49 , 67,
6o 34.3g | 55.65 | 35.01| bHg.91 | 35.67( 60,23 | 36.36| 62.60| 37.10| 65,02 | 37.88| 67.

3%,88 59g.05 | 39.6a | 61.43 | ho.4r | 63.87| 41.ab| 66.37| 42.13 | €8,
. . ho.20 | 59.45 | ho.g7 | 61.86 | 4r.79 | 64.33 | 42.66 | 66.85| 43.58 | 6g.
55 bo.77 | 57.50 | 41.53 | 59.88 | 42.33 | 62.31| 43.19| 64.81| 4h.og| 67.36 | 45.05 | 69.9¢
54 4a.08 | 57.92| 42.87) 60.32 | 43.71 | 62.78 | AL4.60| 6530 | 45.54 | 67.89 | 46.54 | -o.
53 43 .41 | H58.35| 44.23 | 60.58 | 45.10| 63.27 | 46.02 | 65.8a | 47.00| 68.44 | 48.04 | 71.
53 4h.75 | 58.80 | 45.60 | 61.26 | 46.51 | 63.78 | 47.47 | 66.36 | 48.49 | 6g9.o1 | 49.57 | 71.
51 46.11 | B5g.a7 | 46.99 | 61.76| 47.93 | 64.31 | 48.93 | 66.92 | hg.99 | 69.61 | Si.12 | 73,
50 47.48 | 59.76 | 48.40 | 63,27 | 49.37| 64.86| 50.41 | 67.50 51.51 | 50.33 | 52.69 | 73.

48 5bo.28 | 60.79 | bHr.a7 | 63.37| Ha.32| 66.02 | 53.44 | 68.74 | 54.63 | 71.54 | 55.89 | 4.
47 51,70 | 61,33 | ba.73 | 63.94 | 53.82 | 66.63 | 54.98 | 69.39 | 56.22 | 72.24 | 57.54 | 5.
54.22 | 64.54 | 55.34 | 67.a7 | 56.55 | 70.07 | 57.84 | 72.96 | 59.20 | 75.

36.29 | 58.28| 36.97| 60.61| 37.70| 63.00| 38.47| 65.45| 39.28 | 67.9

55.71 | 65.17 | 5689 | 67.93| 58.14| 70.78 | 59.48 | 73.71 | 6o.go | 76.74



F. Lonkennever, Elementos nuevos para la determinacion de los epicentros 189

A 6000 km 6200 km 6400 km 6600 km 6800 km 7000 km

he d r d r d r d r d r d r
44 56.09 | 63.08 | 57.24 | 65.81 | 58.46 | 68.6a | 59.76 | 71.51r| 61,15 | 74.49 | 62,62 | 77.57
43 57.60| 63.91 | 58.59| 66.48 | 60.05| 69.33 [ 61.40| 72.27| 62.84| 75.30| 64.38 | 18.43
ha bg.12 | 64.37 | 60.36 | 67.18 | 61.67| 70.07| 63.08| 73.06 | 64.57| 56.14| 66.17| 79.33
b1 60.68 | 65.04 | 61.96 | 67.90  63.32 | 70.84 | 64.78 F 73.88 | 66.33 | 77.03| 67.99 | 80.27
ho 62.25 | 65.74 ) 63.58 | 68.64 | 64.99 | 71.64 | 66.51 | 74.73 | 68.12| 77.93| 69.84 | 81.34
39 63.85 | 66.47 | 65,23 | 69.42 | 66.70| 72.47 | 68.27 | 75.61 | 69.95| 78.87| 71.74 | 82.ab
38 65.48 | 67.23 | 66.91 | 70.23 | 68,43 | 53.32 | 70.06 | 76.53 | 71.81| 79.80 | 73.67| 83.30
37 67.13 | 68.0o1 | 68.62 | 71.06 | 70.20| 74.22 | 71.89 | 77.48 | 73.70| 80.87| 95.64 | 84.39
36 68 8a | 68.82 | 70.36 | 71.93 | 72,00 | 75.04 | 73.76 | 8.48 | 75.64 | 81.93 | 77.66| 85.53
35 70.53 [ 69.66 | 72,13 | 72.83 | 73.84| 76.11 | 75,66 | 79.51 | n77.62 | 83.04| 179.72| 86.71
34 72.28 | 70.53 | 73.94 | 73.76 | 75.71 | 77.11 | 77.61| 80.58 | ~9.64 | 84.18| 81.83 | 87.94
33 74.06 [ 71 44} 75.78 1 4.73 | 77.6a| 78.14 | 79.59 | 8r.6g| 8r.71| 85.38( 83.¢8| 89g.22
3a 75.87 | 72.38 | 77.66 | 75.74 | 79.57| 79.2a| 81.62| 82.85| 83.83| 86.6a| 86.19| 90.56
31 77.73 |- 73.36 | 79.58 | 76.79 | 81.57| 80.35 | 83.70| 84.05| 85.99 | 87.91 | 88.46 | ¢g1.9d
3o 79.61 { 74.37 | 81.64 | 77.87 | 83.6r| 8r.5r| 85.83| 85.30| 88.21r| 89.26| go.78 | 93.40
29 81.54 | 75.43 | 83.54 | 79.00 | 85.69 | 82,73 | 88.00| 86.61| go.4g| 90.66 | 93.16 | 9g4.gr
28 83.51 | 76.562 | 85.59 | 80.18 | 87.83| 83.99 | go0.23 | 87.96 | 92.82| ga.12| ¢5.61 | ¢6.49
27 85.93 | 77.66 | 87.69 | 81.40 | go.03 | 85.30| ¢2.52| 89.38 | g5.22 | 93.65| ¢8.13| ¢8.13
26 87.59 | 78.84 | 89.84 | 8a.67 | 92.26 | 86.67| 94.87| 90.85| ¢7.68 | ¢5.24 | 100.72 | 99.85
25 89.70 [ 80.07 | 92.04| 83.99 | 94.56 | 88 .09 | 97.28| 92.39 | 100.21 | ¢6.90 | 103.3g | 101.64
24 91.86 | 8r.35| 94.30| 85.37 | 96.92 | 89.58 | 99.76 | 93.99 | 102.82 | ¢8.63 | 106.14 | 103.52
23 gh.o7| 82.68 | 96.61| 86.80| 99.35 | g¢r1.13 | 102.30| 95.66 | 105.50 | 100.44 | 108.97 | 105.48
22 96.34 | 84.06 | 98.99 | 88.30 | 101.84 | 92.74 | 104.93 | g97.41 | 108.27 | 102.33 | 111.90 | 107.53
31 98.67 [ 85.51 | 101.43 | 89.86 | 104.40 | g4.42 | 107.63 | 99.23 | 111.12 | 104.31 | 114.92 | 109.68
20 | 101,06 | 87.01 | 103.94| 91.48 | 107.04 | ¢6.18 | 110.41 | 101.14 | 114.07 | 106.38 | 118.05 | 111.93
19 | 103.52 | 88.58 | 106.52 | 93.18 | 109.77 | 98.01 | 113.29 | 103.13 | 117.12 | 108.55 | 131,29 | 114.30
18 | 10605 go.a1 | 109.18 | 94.95 | 112.57 | 99.94 | 116.36 | 105.21 | 130.27 | 110.82 | 124.65 | 116.78
17 | 108.65| 9r.ga | 111,93 | 96.80 | 115.47 | 101.95 | 119.33 | 107.40 | 133.53 | 113 .20 | 128.13 | 119.38
16 111,33 | 93.70 | 114.75 | 98.73 | 118.46 | 104.05 | 122.50 | 109.69 | 126.93 | 115.50 | 131.%5 | 122 12
15 114.09 | 95.56 | 117 67 | 100.55 | 121,55 | 106.25 | 125.80 | 112.10 | 130.43 | 118.33 | 135.51 | 125.00
14 116,94 97.51 | 120.68 | 103,87 | 124.76 | 108.56 | 129.21 | 114.62 | 134.08 121,09 | 139.43 | 128.04
13 119.89 | 99.54 | 123.80 | 105.09 | 128.08 | 110.98 | 132,75 | 117.27 | 137.88 | 124.00 | 143 .51 | 131,234
12 | 133.93 | 101.67 | 127.03 | 107.41 | 131.52 | 113.52 | 136.43 | 120.06 | 141.83 | 127,06 | 147.58 | 134.61
11 126.08 | 103.91 | 130.38 | 109.85 | 135.09 | 116 .20 | 140.26 | 122.99 | 145.95 | 130.29 | 152.24 | 138.18
10 | 129.34 | 106.25 | 133.85 | 112.42 | 138.81 | 119.01 | 144.25 | 126.08 | 150.26 | 133 71 | 156.91 | 141.96
9 132,71 | 108.71 | 137.46 | 115.11 | 142.68 | 121.97 | 148 .42 | 139.34 | 154.77 137.31 | 161 .80 | 145.97
8 1 136,22 | 11r.ag | 1hr.ax | 117.94 | 146,71 | 135.09 | 152.77 | 132.99 | 159.48 | 141.13 | 166.95 | 150,31
7 | 139.86 | 114.00 | 145.12 | 130.93 | 150.91 | 128.38 | 157.3a | 136 .43 | 164.43 | 145.18 | 172.35 | 154.93
6 | 143.65 | 116.86 | 149.19 | 134.07 | 155.31 |{ 131.85 | 162.09 | 140.28 | 169.63 | 149.47 | 178.06 | 159.53
5 147.59 | 119.86 | 153 .44 | 137.39 | 159.90 | 135.53 | 167.09 | 144.37 | 155 11 | 154 .03 184 .09 | 164.65
4 | 151,71 | 133 04 | 157.88 | 130.90 | 164.93 | 139.43 | 173.35 148 .71 | 180.88 | 158.8qg | 190.46 | 170.12
3 156.00 | 126.38 | 162.53 | 134.61 | 169.79 | 143.55 | 177.8¢ | 153.33 186.98 | 164.08 | 197.23 | 175.97
2 160.50 | 129.92 | 167.41 | 138.54 17511 | 147.94 | 183.73 | 158 .24 | 193.44 | 169.61 | 204.42 | 182.25
1 | 165.20 | 133.67 | 172.53 | 142.73 | 180.71 | 153.60 | 189.91 | 163 .49 | 200.29 | 175.54 | 212.08 | 189.00
0 | 170.13 | 137.64 | 177.91 | 147.15 | 186,63 | 157.57 | 196.45 | 169.09 | 207.58 | 181.g0 | 220.27 | 196,26



190 OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NAGCIONAL DE LA PLATA -

A =200 km 7400 km 7600 km 7800 km 8000 km 8200 km

he d r d r d r d r d r d r

Qo o.00 | 63.46 0.00 | 65,69 o.00 | 67.96 0.00 | 70.28 0.00 | 172.65 0.00 | 75.08
89 1.2a | 63.47 1.25 | 65.69 1.28 | 67.97 1.30 | 70.29 1.33 | 72.66 1.36 | 75.09
88 2.45 | 63.49 2.50| 65.7a 2.55 | 67.99 2.6t | 70.31 2.67| 72.69 2.73 | 75.13
87 3.67 | 63.5a 3.75 | 65.7 3.83 | 68.03 3.91| 70.35 h.oo| 7a2.73 b.10 | 75.16
86 h.go | 63.57 5.00| 65.80 5.11 | 68.08 5.22 | 70.41 5.34 | 72.79 5.46 | 75.23
85 6.13 | 63.63 6.26 | 65.87 6.39 | 68.15 6.52 | 70.48 6.68 | 72.87 6.84 | 75.31
84 7.36 | 63.71 7.61 | 65.95 7.67 | 68.23 7.84 | 70.57 8 o2 | 72.9b 8.a1 | 75.40
83 8.59g | 63.80 8.771 66.04 8.96 | 68.33 9.15 | 70.67 9.36 | 73.07 9.59 | 75.513
82 9.83 | 63.g0| 10.03| 66.15 | 10.25 | 68.45| 10.47| 70.80 | 10.71| 73.20| 10.96 | 75.66
81 11.07| 64.0o1r | 11.30| 66.27 | 11.54 | 68.58 | 11.79 | 70.93 | 12,06 | 73.34 | 1235 75.8:1
8o 12.31 | 64,15 | 12,59 66,41 | 13.84| 68,72 | 13.1a| 71,09 | 13.42 | 73.51 | 13.74 | 75.98
= 13.66 | 64.29 | 13.84| 66.56 | 14,14 | 68.89 | 14.45| 71.26 | 14.78 ) 73.69 | 15.14 | 76.18
8 14.81 ] 64.45 | 15,12 | 66.73 | 1h.44 | 69.06 | 15.79 | 71.45| 16,156 73.89 | 16.54 | 76.39
77 16.07 | 64.62 | 16.4o| 66.91 | 16.76 | 69.26 | 17.13 | 71.65 | 17.53 | 4.1t | 17.95 | 76.62
=6 17.33 | 64.81| 17.69| 67.11| 1808 69.47 | 1848 | 71.88 | 18. 91| 74.34| 19.36 | 76.87
79 1860 | 65.02 | 18.99| 67.33 | 19.40| 69.70 | 19.84 | 72.13 | 20.30| 74.60| 20.79 | 77.14
74 19.87| 65.24 | 20.39 | 67.56 | 20.73 | 69.94 | ar.20| 72.38 | 31,70 | 74.87 | 232,32 | 77.43
73 21,15 | 65.47 | a1 60| 67.81| 22.08| 70.20| 22,58 | 72,65 | a3.1x| 75.16 | 23.67| 77.74
72 22 44 | 65.72 | a22.92 | 68.07 | 23.43 | 70.48 | 23.96 | 72.95 | 34.52| 75.48 | 3d.13 | 78.07
71 23.75 65.98 | 24.25| 68.35 | 24.78 | 70.78 | 25.35| 73.26 | 26.56 | 75.81 | 26.59 | 78.42
70 25,05 | 66.27 | 25.58 | 68.65 | a26.15 | 71.09 | 26.75| 73.60| 27.39 | 76.16 | a8 o6 | 78.80
69 26.36 | 66.56 | 26.93 | 68.97 1 a7.53 | 7x.4a | 38.17| 73.95| 28.84 | 76.54 | 39.55 | 79.19
68 27,69 | 66.88 | 28.29 | 69.30| 28.92 | 71.78 | a29.59 | 74.33 | 30.30| 76.93 | 31.06 | 79.061
67 29.03 | 67.ar | 29.65| 69.65 | 30.32 | 92.15| 3r1.03 | 74.72| 31.78 | 77.35| Ba.57 | 8o.06
66 30.37 | 67.56 | 31.03| 70.03 | 3t.74 | n72.54 | 32.48 | 75.13 | 33.37| 77.79| 34.11 | 80.52
65 31.73 | 67.93 | 332.42| n7o0.41 | 33.16 | 72.96 | 33.94 | 75.57| 34.77| 78.26 | 35.66 | 81.02
64 33.10| 68.31| 33.83| 70.82| 34.60| 793.39g | 35.42 | 76.03 | 36.3a9 | 78.74 | 37.22 | 81,53
63 34.48 | 68.91 | 35.24| 71.35| 36.06 | 73.84 | 36.92 | 76.5r | 37.83 | 79.325 | 38.80| 83.08
62 35.87| 69.14 | 36.67| 71.69 | 37.53 | n74.32 | 38.43 | 77.01| 39.39 | 79.79 | f4o.bo | 83.65
61 37.28 | 69.58 | 38.12| 72.16 | 39.01 | 74.82 | 39.96 | 77.54 | bo.96 | 80.35 | 4a.03 | 83.24
6o 38,791 | 70.04 | 39.58 | 72,65 | f4o.bx | 75.34 | h1.bo| 78.10| 42.55 | 8Bo.94 | 43.67| 83.87
59 ho.14 | 70.53 | 41.06 | 73.17| 42.03 | 75.88 | 43.0 ~8.67 | 44.16 | 81,55 | 45.33 | 84.52
58 1,60 | 71.03 | 42.56 | 73.70 | 43.57 | 76.45| 44.65| 79.28 | 45.80 | 83.120 -.02| 85.20
57 43.07 | 71.56 | 44.o7| 54.26 | 45.13 | 77.05 | 46,326 | 79.91 | 47.46 | 82.87 | 48,73 | 85.92
56 44.56 | 7a.11 | 45.60 | 74.84| 46.71 | 77.67 | 47.88 | 80.57 | 4g.14 | 83.57| bo.47| 86.67
55 46.07 | 72.68 | 47.16 | 75.45| 48.31 | 78.31 | 4g.54 | 81.26 | 50.84| 84.30| b53.23 | 87.45
54 47.60 | 73.28 | 48.73 | 76.09 | 49.93 | 78.99 | bHr.ar | 81,98 | 53.57| 85.06| 54.03| 88.26
53 bg.15| 73.90| 50.33 | 76.75| 51.58 | 79.69 | ba.gr | 83,73 | 54.33 | 85.86 | 55.85 | 89.1r
53 5o 7a | 74.55 | 51.95| 77.44 | 53.25 | 8o.43| 54.64 | 83.50] 5b6.1a| 86.69 | 57.70 | go.o0
b1 523.32 | 75.2a | 53.59 | 78.15| D4.95 | 8r.18| 56 40| 84 33| 57.94 | 87.56 | 59.59 | 9o0.92
50 53.93 | 75.92 | 55.a6 | 78.90| 56.68 | 81.98 | 58.18 | 85.16 | b5g.79 | 88.47 | 61.51 | 91.89
49 55.58 | 76.65 | 56.96 | 79.68 | 58 .43 | 82.81| 6o.00 | 86.05| 61.68 | 8g.41 | 63.47| 92.90
48 57.34 | 77.41 | 58.68 | 80.48 | 60,21 | 83.67| 61.85| 86.97| 63.60| 9o.3g | 65.46 | 93.95
b7 58.94 | 78.20 | 60.43 | 81.33| 62.03| 84.57| 63.73 | 87.93 | 65.55| gr.4a | 67.50| ¢5.0b
46 60.66 | 7g.0a | 62,22 | Ba.a0| 63.88 | 85.50| 65.65| 88.93 | 67.57| 9a2.48 | 69.58 | 9b.19
45 63.42 | 79.87| 64.03| 83.11| 65,76 | 86.47| 67.61 | 89.96 | 69.59 | 93.60| 7r.71| 97.38




F. Lonkexnemver, Elementos nuevos para la determinacion de los epicentros 191

A 7200 km 7400 km 7600 km 7800 km 8000 km 8209 km

ho d r d r d r d r d r d r
A 64.20 | 80.76 | 65.89 | 84.06 | 67.68 | 87.49| 69.61 | gr.06| 71.67 | 94.76 | 73.88 | ¢8.63
43 66.02 | 81.68| 67.77| 85.04 | 69.64 | 88.54 | 71.65| 92.18| 73.80| 95.97| 76.10| 99.93
ha 67.87 | 82.64| 69.69 | 86.07 | 71.65 | 89.64 | 73.73 | 93.35 | 75.97| 97.23 | 78.38 | 101.28
b1 69.76 | 83.64| 71.66 | 87.14 | 73.69 | 90.78 | 75.87| 94.58 | 78.20 | ¢8.55 | 80.71 | 102.70
ho 71.69 | 84.68 | 73.66 | 88,25 | 75.78 | 9r.97 | 78.05| 05.86 | 80.48 | 99.92 | 83.10 | 104.18
39 73.66 | 85.76 | 75.71 | 8g.4x | 77.91 | 93.23 | 80.28 | 97 19| 82.82 | 101.36 | 85.56 | 105.72
38 75.67 | 86.88( 77.80 | go.61| 8o0.10| 94.51 | 82.57 | 98.58 | 85,22 | 102.85 | 88.08 | 107.34
37 77.72 | 88.05 | 79.95 | 9r.87 | 83.34| ¢5.86 | 84.91 | 100.03 | 87.68 | 104.42 | 90.67 | 109.03
36 79.82 | 8g.a7 | 83.14 | ¢3.18 | 84.63 | 97 27| 87.32 | 101.55 | go.at | 106.06 | 93.34 | 110.79
35 8r.97 | 90.54 | 84.38 | 94.54 | B86.99 | 98.73 | 89.79 | 103.13 | 92.81 | 107.76 | 96.08 | 112.63
34 84.17| 9u.86| 86.69g | 95.96 [ 89.40 | 100,97 | 92.33 | 104.78 | 9¢5.49 | 109.54 | 98.91 | 114.57
33 86.42 | 93.34 | 89.05 | 97.45 | 91.88 | 101.36 | 94.94 | 106.51 | 98.24 | 111 .41 | 101.83 | 116 .59
32 88.74 | 94.68 | 91.48 | 98.99 | 94.43 | 103.53 | 97.63 | 108.31 | 101.09 | 113.36 | 104.84 | 118 .71
31 gr.ir | 96,17 | 93.97 | 100.61 | ¢7.06 | 105.28 | 100.40 | 110.20 | 104.02 | 115.41 | 107.95 | 120.94
3o 93.55 [ 97.7 96.53 | 102.30 | 99.76 | 107.10 | 103.325 | 112,18 | 107.05 | 117.56 | 111.17 | 123.27
29 96.05 | 99.37| 99.17 | 104.06 | 102.54 | 109.01 | 106.20 | 114.25 | 110.18 | 119.81 | 114.51 | 12573
28 98.63 | 101.07 | 101.88 | 105.90 | 105.42 | 111,01 | 109.25 | 116.42 | 113.42 | 122.17 | 117.97 | 128.30
27 101,28 | 102.85 | 104.68 | 107.83 | 108.38 | 113,10 | 112.40 | 118.69 | 116.78 | 124.65 | 121.56 | 131 01
ab [ 104.01 | 104.71 | 107.57 | 109.84 | 111.44 | 115,29 | 115.66 | 121.07 | 120.26 | 127.25 | 125,39 | 133.86
235 | 106.83 | 106.65 | 110.56 | 111,95 | 114.63 | 117.58 | 119.04 | 123.58 | 133.87 | 129.99 | 129.18 | 136.87
24 109.73 | 108.69 | 113.64 | 114.16 | 117.90 | 119.99 | 122.55 | 126 .21 | 127.63 | 132.87 | 133.32 | 140.04
23 112,74 | 110.82 | 116.83 | 116,48 | 121.30 | 122.52 | 126.19 | 128.98 | 131.55 | 135.91 | 137.45 | 143.39
23 | 115.84 | 113.05 | 120.14 | 118.92 | 124.83 | 125,18 | 129.98 | 131.90 | 135.63 | 139.12 | 141.86 | 146 .92
a1 119.06 | 115.39 | 128.57 | 1a1.47 | 128.51 | 127.98 | 133.92 | 134.97 | 1839.89 | 142.50 | 146.48 | 150.67
20 | 1322.39 | 117.85 | 127.13 | 134.16 | 132,32 | 130.93 | 138.04 | 138.3r1 | 144.34 | 146.08 | 151.32 | 154.63
19 | 125.84 | 120.43 | 130.83 | 126.99 | 136.30 | 134.03 | 142.33 | 141.63 | 149.00 | 149.87 | 156 .40 | 158.84
18 | 129.43 | 128,14 | 134.68 | 129.96 | 140.45 | 137.31 | 146.8a2 | 145.25 | 153 .88 | 153.88 | 161.74 | 163 31
17 133.16 | 125.99 | 138.69 | 133.10 | 144.79 | 140.77 | 151 53 | 149.08 | 159.01 | 158.14 | 167.37 | 168.07
16 137.04 | 139.00 | 142.88 | 136 .41 | 149.32 | 144.43 | 156.46 | 153 .14 | 164 .41 | 162.67 | 173.32 | 173,14
13 | 141,09 | 132.17 | 147.25 | 139.91 | 1564.07 | 148.30 | 161.65 | 157.45 | 170.10 | 167.49 | 179.60 | 178.56
14 145.32 | 135.51 | 151.83 | 143.61 | 159.05 | 152 .41 | 167.10 | 162,04 | 176.12 | 172 62 | 186.27 | 184.35
13 149.73 | 139.05 | 156.63 | 147.52 | 164.29 | 156.77 | 172.86 | 166.91 | 182.48 | 178 .11 | 193.35 | 190.56
12 154.36 | 142.79 | 161.66 | 151.68 169.81 | 161.41 | 178.94 | 172,12 | 189.22 183.98 | 200.89 | 197.23
II 159.20 | 146.75 [ 166.96 | 156 .09 | 175.63 | 166.35 | 185.37 [ 177.68 | 196.39 | 190.28 | 208.95 | 204 .40
10 | 164,39 | 150.95 | 172.53 | 160.78 | 181.78 | 171 63 | 192.20 | 183.63 | 204.03 | 197.04 | 217.57 | 212,15
9 | 169.64 | 155.41 | 178 .42 | 165,78 | 188.29 | 177.25 | 199.46 | 190.01 | 213.30 | 204.33 | 226.84 | 220.54
8 1 175.28 | 160,16 | 184.64 | 171.12 | 195.31 | 183 .28 | 207.a1 | 196.87 | 230.95 | 212.20 | 236.82 | 229.65
7 181.34 | 165.22 | 191.24 | 176.83 | 202.57 | 189.75 | 215.49 | 204.27 | 230.35 | 230.72 | 247.60 | 239.56
6 | 187.54 | 170.62 | 198.24 | 18a2.94 | 210.41 | 196.72 | 224.36 | 212.26 | 240.48 229.97 | 359.31 | 250.39g
5 194.31 | 176.40 | 205.69 | 189.50 | 218.81 | 204.22 | 233.90 | 220.91 | 25145 | 340.06 272.07 | 263,27
4 | 201.31 | 182,59 | 213.65 | 196.56 | 297.83 | 212.34 | 244.20 | 230.33 | 263.36 | 351.09 | 286.04 | 275.35
3 | 208.87 | 189.25 | 222,17 | 204.18 | 237.51 | 221,13 | 255.35 | 240.59 | 276.35 | 263.19 | Jor.4o 289.83
2 | 216,94 | 196,41 | 231,31 | 313.42 | 347.98 | 330.70 | 267.47 | a51.81 | ago.5g | 276.54 318.39 | 305.93
1 [325.58 ) 204 14| 241,16 | 221.36 | 259.32 | 241,14 | 280.71 | 264.15 | 306.26 | 2g1.32 | 337.29 323.94
o | 334.86 | 212,51 | 251,79 | 331,08 | 271,65 | 252.58 | ag5.a1 277.76 | 323.60 | 307.77 | 358.44 | 344.20



1 gﬁ OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA -

A 8400 km 8600 km 8800 km 9000 km 9200 km 94oo km

ho d r d r d r d r d r d r

go 0.00 | 77.57 0.00| 8o0.12 o.o0 | 832,73 o.o0| 85.41 o.00| 88.106 0.00 | 0.99
89 1.4o | 77.58 1.43{ 80.13 1.47 | 82.74 1.5 | 85.4a 1.55 | 88.17 1.59 | gr.o1
88 2.8 | 77.61 2.87| 80.16 2.94 | 82.77 3.o2 | 85.45 J.10| 88.ar1 3.19| gr.04
87 h.20| 77.65 4.30 80.a1 4.41 82.82 4.53 85.51 4.66 88.1a7 h.79 Qr.1I
86 5.60 | 77.72 5.74 | 80.28 5.89g | 8a.go 6.05 | 85.5¢9 6 21 | 88.35 6.3g | gr.20
85 7.00 | 77.81 7.18 | 80.37 7.36 | 82.99 7.56 | 85.09 7.77 | 88.46 7.99 | 9r1.31
84 8.4t | n77.91 8.62 | 80.48 8.84 | 83.11 g.08 | 85.82 9.33 | 88.59 g.6o | g1.45
83 9.82| 78,03 | 10.07| 80.61| 10.33 | 83.20 | 10.61| 85.96 | 10.90| 88.75 | 11,33 | g1.62
82 11,23 | 78.18 ) 11,62 80,76 | 11.82| 83. 41| 12.14| 86.13 | 13.47 | 88.93 | 12.83| gr1.81
81 12.66 | 78.34 1 12.97| 80.93| 13.31 | 83.59| 13.67| 86.32 | 14.05| 89.14 | 14.46| ga2.03
8o 14,08 78.52 | 14.44 | 81.13 | 14.81| 83.80| 15.22 | 86.55| 15.64 | 89.37 | 16.09 | ga.27
79 1551 | 78.93 | 15.90| 81.34| 1632 | 84.03| 16.77| 86.79 | 17.24 | 89.6a | 17.74| 9a2.55
78 16.95 | 78.95| 17.38 | 8:1.58 | 17.84| 84.28| 1832 | 87.00| 18.84| 8g.9gr | 19.39 | 92.8>
77 18.39g | 79.19 | 18.86| 81.84| 19.36 | 84.55| 19.89| 87.34 | 20.46 | go.22 | ar.od| ¢3.18
7 19.85 | 79.46 | 20.36 | 82.12| 20.90| 84.85 | ar.47| 87.66 | 23.08| 90.55 | 232.73 | ¢3.53
75 21.31 | 79.74 | 21.86 | 8a. 42| a23. 44| 85.17| 23.06| 88.00| 23.73| go.91 | 34.43| 93.92
7 22,78 0.05 | 23.37| 8a.75| a2h.oo| 85.52 | a24.66 | 88.37| a5.37| gr.3o0| a6.13| ¢4.33
23 24.26 | 80.38| 24.89 | 83.10| 25.56 | 85.89 | 26.28 | 88.76 | 27.03 | gr1.72 | 27.83 | 94.78
=2 25.76 | 80.73 | 26.43 | 83.47| a27.14 | 86.28 | a27.90| 89.18 | a38.71 | ga.17| 29.57 | ¢5.35
71 27.26 | 8r. 11| 27.98 | 83.87| 28,74 | 86.71 | 39.54 | 89.63 | B3o.4o| 93.65| 31.32| 95.76
70 28.78 | 81.50 | 29.54 | 84.39| 30.35| 87.15| 3r.20| go.1r | 32,11 | ¢3.15| 33.08 | ¢6.30
69 30.31 | 81.93 | 3r.12| & .74 | 31.97| 87.63| 32.88 | go.61| 33.84 | 93.6g| 34.87| 96.87
68 31.86 | 82.37 | 32.71 | 85.21r| 33.6r| 88.13| 34.57| g1.15| 35.59 | 94.26 | 36.68 | g¢7.48
67 33.42 | 82.84| 34.32| 85.71| 35.37 | 88.66| 36.a8 | gr.7r | 37.36 | 94.86 | 38.51 | ¢8.12
66 35.00| 83.34| 35.94| 86.24| 36.95| 8g.22| 38.01 | 92.31 | 39.15| 9¢5.50| 40.36 | 98.80
65 36.59 | 83.86 |+ 37.58 | 86.79 | 38.64 | 89.81 | 39.77| 92.94| ho.97 | 96.17 | ha.3h | g99.51
64 38 .20 84.41 39.25 87.38 | 40.36 | go.44 h1.54 93.60 | 42.80 | 96.87 44 .15 | 100.27
63 39.83 | 84.99 | 40.93 | 87.99 | 42.10| 9gr.09 | 43.34| 94.30 | 4h.67 | 97.62 | 46.08 | 101.06
62 hi.bg | 85.bg | 4a.64h | 88,63 | 43.86 | 9r.771 45.17| 95.03 | 46.56 | 98.40 | 48.05 | 101.89
61 43.16 | 86.23 | 44.37 | 89.30 | 45.65 | 9a.4g | A47.02 | 9¢5.79 | 48.48 | 99.29 | b5o.0d | 103.77
6o 44.85 | 86.89 | 46.13 | g9o.03 | 47.46 | 93.25| 48.90 | g¢6.60| 50.44 | 100,08 | 532.08 | 103,69
59 46.57 | 87.59 | 47.90| 9o0.76 | 49.31 | o9h.oh | 50.81 | 9g7.44 | 53.43 | 100.98 | bH4.14 | 104.65
58 48.32 | 88.31 | A4g.70| 9r1.53 1.18| 94.87 | Ha.76 | ¢8.33 | 54.44 | 1o1.92 | 56.25 | 105.67
57 50.09 | 89.08 | 51.54 | 932.35| 53.08 | 95.74 | 54.73 | 99.26 | 56.50 | 103.92 | 58.39 | 106.73
56 51.89 | 89.87 | 53.4o| 93.20| b55.03 | 96.64 | 56.74 | 100.23 | 58.59 | 103.95 | 60.57 | 107.84
55 53.71 | go.70 | 55.30| g4.08 | 56.99 | 97.59 | 58.79 | 101.34 | 60.73 | 105.04 | 63.81 | 109.01
54 55.57 | 91.57 | 57.22 | gS.or| 58.99 | 98.58 | 60.88 | 102.30 | 62.91 | 106,18 | 65.08 | 110.23
53 57.46 | 92.48 | 5g.19 | 95.98 | 61.04 | 99.62 | 63.01 | 103.42 | 65.13 | 107.37 | 67.41 | 111.52
53 59.39g | 93.43 | 6r.19| 97.00 | 63.12 | too.71 | 65.19 | 104.58 | 67.41 | 108.62 | 69.79 | 112.86
51 61.35| 9h.ha | 63.23 | 98.05 | 65.25 | 10r.84 | 67.41 | 105.80 | 69.73 | 109.93 | 73.23 | 114.327
50 63.35 | 95.45 | 65.31 | 99.16 | 67.42 | 103.03 | 69.68 | 107.07 | 72.11 | 111.30 | 74.73 | 115,74
hg 65.38 | ¢6.53 67.44 | 100.33 69.64 | 104.27 72.00 | 108.40 | 74.55 | 112,73 | 77.39 | 117.39
48 67.46 | 97.66 | 69.61 | 1o1.52 | 71.91 | 105.56 | 74.38 | 109.80 | 77.05 | 114.24 | 79.92 | 118.91
47 69.59 | o8 83 | 71.83 | 102,78 | 74.23 | 106.93 | 76.82 | 111,35 | 79.61 | 115.81 | 83.63 | 130.61
46 ~1.76 | 100.06 | 74.10 | 104,10 | 76,61 | 108.33 | 79.32 | 112.78 | 82,24 | 117.46 | 85.40 | 122.39
45 3.98 | 101,34 | 76.43 [ 105,48 | 79.05 | 109.83 | 81,89 | 114.38 [ 84.94 [ 119,18 | 88,25 [ 124.26



F. Lonkexnemer, Elementos nuevos para la determinacidn de los epicentros
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A 8400 km 8600 km 8800 km 9000 km 9200 km 9400 km

ho d r d r d r d r d r d r

4b ~6.26 { 102.67 | 78.80 | 106.91 | 81.55 [ 111.37 | 84.51 [ 116 .05 | 87.72 | 120.99 | 91.20 | 126.22
43 78.58 | 104.07 | 81.25 | 108.42 | 84.12 | 113,99 | 87.23 | 117.80 | 90.59 | 122.89 | 94.23 | 128,28
43 80.97 | 105.53 | 83.76 | 1log.99 | 86.76 | 114.69 | go.02 | 119.64 [ 93.54 | 124.88 | 97.37 | 130.44
b1 83.42 | vo7.05 | 86.33 [ 111.64 | 89.48 | 116.46 | 92.89 | 121.56 | 96.59 | 126.y7 | 100.60 | 132,71
4o 85.93 | 108.65 | 88.98 [ 113.36 [ 92.28 | 118,32 | 95.85 [ 123.58 | 99.73 | 129.16 | 103.95 | 135.10
39 88.51 | 110.32 | gr.70 | 115,16 | 95.16 | 190,28 | ¢8.91 | 125.70 | 102.98 | 131.47 | 107.43 | 137.62
38 gr.17 | 113,06 | 94.51 | 117,04 | 98.13 | 122.332 | 102.06 | 127.92 | 106.35 | 133.89 | 111.02 | 140.27
37 93.90 | 113.88 | ¢7.40 | 119.02 | 101.20 | 124.47 | 105.33 | 130.26 | 109.83 | 136 .44 | 114.76 | 143.05
36 96.73 | 115.79 | 100,38 | 131.09 | 104.37 | 126.73 | 108,71 | 132,71 | 113.45 | 139.12 | 118.64 | 146 .00
35 99.62 | 117.59 | 103.46 | 123.27 | 107.65 | 139.09 | 112,23 | 135,29 | 117.20 | 141.95 | 122,68 | 149.11
34 102.62 | 119.89 | 106.65 | 125.55 | 111,05 | 131,57 | 115,85 | 138,02 | 1ar.11 | 144.94 | 126.90 | 152 39
33 | 105.73n| 122,09 | 109.95 | 127.94 [ 114.57 | 134.19 | 119.63 | 140.88 | 125,18 | 148.08 | 131.30 | 155.86
32 108.92 | 134.40 | 113.37 | 130.46 | 118.23 | 136.94 | 123.56 | 143.90 [ 139.42 | 151.41 | 135.90 | 159.54
31 112,23 | 126,82 | 116,91 | 133,11 | 122,03 | 139.84 | 127.96 | 147.09 | 133.86 | 154.93 | 140.72 | 163.43
30 | 115,69 { 139.37 | 120.59 | 135.90 | 135.99 | 142.90 | 131.93 | 150.46 | 138.49 | 158.65 | 145.77 | 167.57
29 | 11g.24 | 132,05 | 124 .42 | 138.83 | 130.12 | 146.13 | 136.40 | 154.03 | 143.35 | 162.60 | 151.08 | 171.97
28 122.95 [ 134.87 | 128 41 | 141.93 | 134.42 | 149.55 | 141.07 | 157.80 | 148.44 | 166.80 | 156.67 | 156.65
27 126 .80 | 137.84 | 132,57 | 145.30 | 138 .92 | 1563.16 { 145.97 | 161.80 | 1563.80 | 191.25 | 162.56 | 181.64
26 | 130.82 | 140.97 | 136.91 | 148.65 | 143.63 | 156.98 | 151,11 | 166,05 | 159.44 | 176.00 | 168.79 | 186.97
2d | 135.01 | 144.28 | 141 44 | 152.31 | 148.58 | 161.03 | 156.52 | 170.57 | 165.40 | 181.06 | 175.39 | 192.67
a4 139.38 | 147.78 | 146,30 | 1566 .18 | 153 .77 | 1656.34 | 162.ar | 175.38 | 171.50 | 186.46 | 1832.40 | 198.77
23 | 143.96 | 1561.48 | 151,18 | 160.28 | 159.23 | 169.91 | 168.23 | 180.51 | 178.37 | 192.25 | 189.86 | 205.34
22 148.75 | 155.40 | 156 .42 | 164.64 | 164.98 | 174.79 | 174.60 | 185.99 | 185.46 | 198.45 | 197.81 | 212.40
a1 153.79°| 159.55 | 161,94 | 169.28 | 171,06 | 179.99 | 181.35 | 191.86 | 193.00 | 205,11 | 206.32 | 220.02
a0 | 159.08 [ 163.97 | 167.75 | 174.33 | 177.50 | 185.55 | 188.52 | 198.15 | 201.07 | 212.28 | 215.46 | 228.27
19 | 164.65 | 168.67 | 173.90 | 179.49 | 184.33 | 191.50 | 196.17 | 204.91 | 209.70 | 220.03 | 225.30 | 237.213
18 | 170.53 | 173.67 | 180.41 | 185.13 | 191.59 | 197.88 | 204.33 | 212.30 | 218.96 | 228 41 | 235.93 | 246.96
17 176.75 | 179.02 | 187.32 [ 191.17 | 199.33 | 204.75 | 213,08 | 220.07 | 228.94 | 237.53 | 347.44 | 257.60
16 | 183.33 | 184.73 | 194.67 | 197.64 | 207.61 | 212,15 | 222.48 | 228.59 | 239.73 | 247.43 | 259.98 | 269.26
15 | 190.33 | 190.85 | 202,52 | 204.61 | 216.48 | 220.15 | 232 .61 | 237.85 | 251.45 | 258,26 | 273 .69 | 283.08
14 197.77 | 197.42 | 210.91 | 212,13 | 236,03 | 228 81 | 243.58 | 247.95 | 264.31 | 270.15 | 288.75 | 296.37
13 | 205.72 | 204.50 | 319.90 | 220.25 | 236.31 | 238 .23 | 255.49 | 258.98 | 278.17 | 283.23 | 305.3¢ | 312.03
12 | 214,22 | 212,13 | 229.59 | 229.06 | 247.45 | 248.50 | 268 .47 | 2a51.09 | 293.53 | 2397.72 | 323.87 | 329.63
11 223.35 | 220.38 | 240.04 | 238.64 | 259.56 | 259.73 | 282.69 | 284.44 | 310.50 | 313.83s | 344.53 | 349.42
10 | 233.18 [ 229.34 | 251,36 | 249.09 | 272.78 | 272.08 | 298.35 | 299.23 | 329.39 | 331.83 | 367.80 | 371.81
9 | 243.80 | 239.08 | 263.69 | 360.54 | 287.28 | 285.71 | 315.70 | 315.70 | 350.54 | 352.11 | 394.22 | 397.36
8 125532 |abg.72 ! 277.15 | 373.13 | 303.35 | 300.81 | 335.00 | 334.13 | 374.39 | 375.09 | 43h.50 | 426.77
7 | 267.85 | 261.38 | 3g1.92 | 287.03 | 320.95 | 317.64 | 356.65 | 354.90 | bo1.52 | 4or.34 | 459.56 | 460.95
G | 281.56 | 274.31 | 308.a1 | 302.45 | 34o.6g | 336.50 | 381.10 | 37;8.48 | 432.66 | 431.61 | 500.66 | Hor.1g
5 | 296.6a | 288 40 | 326.30 | 319.66 | 362.80 | 357.79 | 408.96 | 405.47 | 468.82 | 466.go

4 | 313.25 | 304.15 | 346.50 | 338.98 | 387.94 | 382.01 | 441.03 | 436.66 | 511.33 | 508.54

3 | 331.74 [ 3a1.76 | 369.a21 | 360.81 | 416.58 | bog.77 | 478.34 | 473.10

2 | 353.41 | 341.54 | 394.95 | 385.68 | 449.61 | A41.92 | 522.34 | 516,22

1 | 375.69 | 363.94 | 434 .bo | 414.35 | 488.14 | 479.56

0 | 4oa.1a | 389.47 | 458.42 | 447.38 | 533.65 | 534,23
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A 9600 km 9800 km

ho d r d r

9o 0.00 | 93.91 0.00 | g6.90
89 1.64 | 9¢3.932 1.69 | 96.92
88 3.29 | 93.96 3.39 | 96.96
87 .93 | 94.o3 5.08| g7.04
86 6.58 | 94.12 6.78| 97.14
85 8.23 | 94.24 8.48 | 97.27
84 9.89 | 94.39 | 10.19| 97.42
83 11.55) 94.57 | 11.90| 97.61
82 13.22 | 94.77 | 13.62| 97.83
81 14.89 | g¢b.o1 | 15.35| ¢8.08
8o 16,58 | ¢b.a3 | 17.09| 98.36
79 18.27 ) 95.56 | 18.84 ¢8.66
78 19.97 | 95.88 | 20.59 | 99.00
77 21,69 | 96.23 | 22.37| 99.38
76 2a3.4a | 96.61 | 24.15| 99.78
79 25,16 | 97.02 | 235.95 | 100.22
74 26.92 | 97.46 | 27.77 | 100.69
73 28.69 | 97.93 | 29.60 | ro1.19
72 30.48 | 98.44 | 31.45 | 101.73
71 32.29 | 98.98 | 33.33 | 102.31
70 34.13 | 99.56 | 35.22 | 102.93
69 35.97 | 100.17 | 37.14 | 103.58
68 37.84 | 100.81 | 39.08 | 104.27
67 39.74 | 101.50 | 41.05 | 105.00
66 41,66 | 102.22 | 43.04 | 105,77
65 48 .61 | 102.99 | 45.07 | 106.59
64 45.59 | 103.79 | 47.13 | 107.46
63 | 47.60 | 104.64 | 4g.22 | 108.36
62 hg.64 | 105.53 | 51.34 | 109.31
61 51.72 | 106.47 | 53.51 | 110.33
6o 53.83 | 107.45 | 55.91 | 111.37
59 55.99 | 108.49 | 57.96 | 113 48
58 58.18 | 109.57 | 60.26 | 113.65
57 60.42 | 110.71 | 62.60 | 114.88
56 62.70 | 111,91 | 64.99 | 116,16
55 65.04 | 113,16 | 67.44 | 117.51
54 67.42 | 114.48 | 69.94 | 118,93
53 69.86 | 115,86 | 72.50 | 120.42
53 72.36 | 117.30 | 95.13 | 121,98
51 n4.ga | 118,82 1 77.83 | 123.62
5o 77.85 | 120,41 | 80.61 | 135.34
hg 80.25 [ 122.08 | 83.46 | 127.14
48 83.03 | 123.84 | 86.3g9 | 129.04
h7 85.88 [ 125.67 89.41 | 131.04
46 88.82 | 137.60 | 92.53 | 133.13
45 91.85 | 129.63 | 95.75 | 135.34

A g6oo km 9800 km
he d r d r
4b 94.97 | 131.76 | 99.08 | 137.66
43 98.17 | 133.97 | 102.51 | 140.10
42 101,53 | 136.36 | 106.08 | 142.68
b 104.99 | 138.84 | 109.78 | 145.39
bo | 108.57 | 141,15 | 113,62 | 148.25
39 | r1a.29 | 144.20 | 117,62 | 151,38
38 | 116.15 | 147.10 | 121,78 | 1564.47
37 120.17 | 150.17 | 126.12 | 157.84
36 124.36 | 153 .40 | 130.66 | 161.42
35 | 128.72 | 156.83 | 135.40 | 165.a1
34 | 133.29 | 160.46 | 140.37 | 169.24
33 138.07 | 164.30 | 145.59 | 173.51
32 143.08 | 168.38 | 151.08 | 178.06
3r 148 34 | 172.72 | 156.86 | 182, 91
30 | 153.88 | 177.34 | 162.97 | 188.09
ag | 15g.72 | 182.26 | 169.43 | 193.62
a8 165 .89 | 187.51 | 176.28 | 199.55
27 172.42 | 193.14 | 183.56 | 205.91
26 179.34 | 199.14 | 191.32 | 212,76
25 186.71 | 205.61 | 199.61 | 220,14
2h | 194.57 | 212.56 | 208.50 | 228.12
2J | 202.97 | 220.06 | 218 o6 | 236.77
22 | 211,98 | 228,17 | 228.36 | 246, 17
a1 221.67 | 236.97 | 239.57 | 256.43
20 | 232.13 | 246.54 | 2abx1.64 | 267.66
19 | 243.46 | 256.99 | 264.87 | 279.99
18 | 255 .79 | 268.43 | 279.37 | 293.60
17 | 26g.a6 | 28r.01 | 295.35 | 308.70
16 | 284.03 | 294.90 | 313.06 | 335.53
15 | 300.34 | 310.3a2 | 332.82 | 344.39
14 | 318.43 | 327.53 | 354.99 | 365.68
13 | 338.63 | 346.85 | 380.08 | 389.89
12 | 361.34 | 368.68 | 408.72 | 417.65
11 | 387.08 [ 393.54 | 441.74 | bhg. 48
10 | 416.532 | 4aa.11 | 480.325 | 487.42
9 | 450.55 | 455,27 | 525 .81 | 53a. 11
8 1 490.32 | 4gh.17

7 537.50 | 54ko.47

6

5

4

3

2

I
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TABLA 11bis

Valores de d y r para 49 estaciones sismograficas de los dos hemisferios, relativos a un centro de proyeccién
9, =0° 1 =Ho°W



Valores de d y r para 49 estaciones sismograficas de los dos hemisferios

M

Acores Alger Athénes Balboa Heights Barcelona Berkeley Budapest

A h=46°11; h=28°78; h=12°717; h=5¢g°23; h=27°41; h=13°g3; h=13°97;

a=N28°02E a=N,6°88E a=N50°8gE | a=N72°326W a=N41°83E | a=Nb50°77W | a=N/}0°58E
km '

d r d r d r d r d r d r d r
ooo| 40.3 o.0| bHg.a o.o|l 179.9 0.0 27.5 0.0 60.8 o.o| 78.2 o.o| 78.2 0.0
200 | 40.3 1.8 59.1 2.1 179.9 2.6 27.5 1.7| 60.8 2.1 | 78.a 2.5| 78.2 2.5
boo| 4o.3 3.7 59.3 b.2| 8o'0 b.1| 27.5 3.4 6o.9 4.3 78.3 5.1 78.3 5.»
6oo| 4o.4| b5.5| 59.3| 6.4 | 80.3 7.7 37.6| 5.1 6r.of 6.5 785| n7.6| 785| 7.6
800 | 40.5 7.3 959.5 85| 8.4 | 10.3| a7.6 6.8 61.1 ?,6 78.7| 10.2| 78.7| 10.2
1000 | 4o0.6 9.2 | 59.7| 10.6 | 80.7| 12.9| 27.7 85| 61r.3| 10.8{ 79.0| 13, 79.0 | 12.9
1200 4o0.7| 11.0| 59.9| 12,8 8r.1| 15,6 27.8| 10.3| 61.56| 13.0| 79.4 15.% 79 3| 15.3
14oo| fb4o.g| 13.9| 60.1| 15,0 8r.5|'18. 3| 27.9| 11.9| 61.8( 15,2 79.8| 17.9| 79.7] 17.9
1600 41.0| th.7| 60.4| 17.1| 82,0 20.9| 28.0| 13.6 | 6a.1| 17.4| 80.3| 20.6| 80.2 320.5
1800 | 41.2| 166 | 60.8| 19.3| 82.6| 23.6 | 28 . x| 15.3| 62.5| 19.6 | 80.9| 23.2| 80.8| 23.12
a2ooo| 41.5| 185 6r.2a| 21 6| 8.a| 264 | 38.3| 17.1| 62.9| 21.9| 81.5| ab.g| 81.4| 35.9
2200 | 41.,7| 20.4| 61.6| 33.8| 83.9| 29.2| 28.4| 188 63.4| 24.a| 8a.a| 28,7 8a.1| 28.6
aboo| ha2.0| 22.3| 62.x| 26,1 | 84.7| 32.0| 28.6| 206 | 63.9| 26.5| 8a.g| 31.5| 8a.9 | 31.4
2600| 42.3| 24.2| 62.6| 28 4| 85.6| 34.9| 28.8| 22.4| 64.4| 288 | 83.8| 34.3| 83.7| 34.3
2800 | 42.6| 26.2| 63.2| 3o.7| 86.6| 37.8| 29.0| 24.1| 65.0| 31.2| 84.7| 37.2| 84.7| 37.1
3000 43.0| 28.2| 63.9| 833.1| 87.7| 4o.8| 329.2| 25.9 | 65.7| 33.6 | 85.8| b4o.1| 85.7| lbo.1
3200 | 43.4| 30.2| 64.6| 355| 88.9| 43.9 | 29.5| 27.8| 66.4| 36.0| 86.9| 43.1r | 86.8| 43.1
3400| 43.8| 32.2| 65.3| 37.9| go.2| 47.1| 39.7| 29.6| 67.2| 38.5| 88.1| 46.2| 88.0| 46.3
3600| 44.3| 34.a| 66.1| 4o.b| 9r.5| 50.3| 3o.0| 31.56| 68.x| hi.1| 89.5| 49.4| 89.4| 49.3
3800 | 44.8| 36.3| 67.0| 43.0| 93.0| 53.6 | 30.3| 33.3 | 69.0| 43.7| go.9| Da.7| go.8| b52.6
hooo| 45.3| 38.4| 67.9| 45.5| 9b4.7| 57.0| Bo.7| 35.2a| 69.9| 46.3 | 92.5| 56.1| 9g2.4| 56.0
haoo| 45.9| Lo 6| 68.9| 48.a| 96.4| 60.6 | 3r.0| 37.2| 71.0| hg.0| 9bh.2a| 59.5| obh.1| 59.4
hhoo| 46.5| 4a.7| 70.0| bo.g| o8.4| 64.3| 3r.4|°39.1 ] 73.1| 51.8| gb6.0| 63.0| 95.9| 63.0
46oo| 47.1| 45.0) 71.2a| 53.7 | 100.4| 68.1| 31.8| 4r.x| 73.3| 54.6| 98.0| 66.8| 97.9| 66.7
4800 | 47.8| 47.2| 73.4| 56.6 | 10a.7| 73.v | 332.3| 43.1| 74.6| 57.6 | 100.1| 70.6 | 100.0| 70.5
Booo| 48.6| 4o.5| 73.7| 59.5 | 105.1| 76.2a| 3a.5| 45.1| 76.0| 60.6 [ 102.4| 74.6 | 102.3| 74.5
5200 49.3 1.9 | 75.2| 62.5|107.7| 8.5} 33.1| 47.2} 77.5| 63.7 | 104.9| 78.8| 104.8| 78.7
54oo| 5o.1| 54.3| 56.7| 65.6 | 110.5| 8.0 33.6| 49.3| 79.1| 66.9 | 107.6| 83.2 | 107.5] 83.1
5600| H1.0| 56.7| 78.3)| 68.9 | 113.6| 89.8| 34.3| 51,5 80o.9| 70.2 | 110.6| 87.8 | 110.4| 87.7
5800 | 53.0| H59.2| 8o.1| 72,2 |116.9| 94.8| 34.8| 53.7| 8a.7| 73.6  113.7| 92.6 | 113.6| 92.5
60ooo| 53.0| 61.8| 82.0| 75.7| 120.6 [100.0| 35.4 | 55.9( 84.7| 77.2| 117.2| 97.7 | 117.0 @7.6
6s00| 54.1| 64.5| 84.0o| 79.3 | 124.5|105.6 | 36.0| 58.2 | 86.8| 80.9| 120.9 | 103.1 | 120.8 | 102.9
6400| 55.2| 67.9| 86.2| 83.0] 128.9 | 111.6| 36.7| 60.5| 8g.1| 84.8 | 125.0 | 108.8 | 124.9 | 108.6
660o0o| 56.4| 70.0| 88.5| 86.9 | 133.6 | 117.9| 37.4| 62.9| 9r.6| 88.8 | 139.5|114.8 | 129.3 | 114.7
6800 | 57.7| 72.9| 9r.0| gr.0o| 138.8 134.7| 38.2| 65.4| 94.2| 93.0 134.4 | 121.3 | 134.2 | 131,23
nooo | b5g.o| 75.9| 93.7| 95.3 | 144.5|132.0| 39.0| 67.9| 97.1| 97.4 | 139.8 | 138.3 | 139.5| 128.1
maoo| 60.5| 78.9 | 96.6| 99.8 | 150.8 |139.9 | 39.8| 70.4 | 100.2 | 103.1 | 145.7| 135.8 | 145.4 | 135.6
nboo| 6a.0| 82.1| 99.8 | 104.6| 1567.8|148.5| 4o.7| 73.0| 103.5 | 107.0| 152.2 | 143.9 | 152.0 | 143.7
n6oo | 63.7| 85.4 | 103.2 | 109.5| 165.6|157.8| 4r.7| 75.7 | 107.2 | 112.2 | 159.5 | 152.8 | 159.2 | 152.5
7800 65.4| 88.8 | 106.9 | 114.7 | x74.3 | 168. 1| 4a.7| 78.5 | rux.1|117.7 | 167.6 162.4 | 167.3 | 162.2
8ooo| 69.3( 9a.4 | 110.9 1203 | 184.0|159.4 | 43.8| 8r.4 | 115.4|123.6 | 176.6173.0 176.3|172.8
8200 | 69.3| 96.1r | 115.3 | 126.3 | 195.0 | 192.1 | 44.9| 84.4 | 120.1 | 129.9 | 186 8| 184.8 | 186.5 | 184.5
84oo| 71.5| 99.9 | 120.1 | 132,97 | 207.6 [106.2 | 46.9| 87.4 | 1ab.a|136.6 | 198.4 | 198.0 | 198.0| 197.6
8600 | 73.8| 103.9 | 125.3 | 139.5 | 229.1 (222,23 | 47.5| 90.6 | 130.8 | 143.8 | 211.6 | 212.8 | arr.2 | 212.4
8800| 76.3 | 108.2 | 131.1 | 1406.9 | 238.8 | a4o.5 | 48.9| 93.9 | 137.0 [ 151.6 | 226.8 [ 229.5 | 226.3 | 239.1
gooo| 79.0| 112.6 | 137.4 156.2 258.4 | 261, 50.4 | 97.3 | 143.9 | 160.1 | 244.5 | 248.8 243_3 248.3
ga00| 8r.9 | 117.3 | 144.5]163.5 | 281.6 286.Z 52.0 | 100.8 | 151.6 | 169.4 | 265.3 | 271.1 | 264.6 | 370.5
gboo| 85.1 | 132,2|152,3|173.0309.5|315.9( 53.7|104.4 | 160.1|179.6 | 3gc.0| 297.5 | 289.2 | 296.7
gboo| 88.5 ) 1a7.4 | 161, 1| 183.4 | 343.6|351.6 | 55.5|108.3 ) 169.7| 190.8 [ 320.0| 339.0 | 319.0 | 328.1
g8oo| g3.2| 132.9 | 170.9 1 195.0 386.6 | 3g6.01 57.4 | 113,32 ]| 180,51 203.3 | 356.9 | 367.5 | 355.7 | 366.4



F. Lossexaemen, Elementos nuevos para la determinacion de los epicentros 197
Cambridge Capetown Cartuja Cheltenham Chicago De Bilt Del Ebro

s | h=103°36; h=17°73; h=33°31; h=44°10; h=36°120; h=130°53; h—28°78;

a=Na1°56W a=S5H4°132E a=N[;3°67E a=N29°38W a=N3}°34W a=N332°58E a=N;’n°78E
km
d r d r d r d r d r d r d r

ooo| 4a.g oo| 73.0 o.o| 53.9 o.o| 42.3 o.o| bo.7 oo| 69.3 o.0| 59.3 0.0
200 | 4a.g 1.9 73.0 2.4 | 53.9 2.0| 42.4 1.8 50.7 2.0| 69.4 2.3 | 59 2 2.1
hoo| 4a.g 3.7 73.13 4.8 54.0 h.r | 4a.h 3.7 50.8 b.o| 69.4 4.6 | 59.3 h.2
6oo| 43.0| 56| 93.3| 7.2 bS4.x| 6.1 | 4a5| b5.5| bo.g| bH.g| 69g.6| 7.0| 593| 6.4
800 | 43.1 .5 | 73.5 9.7 | b54.2 8.1 42.6 7.4 1 b1.0 7.9 | 69.7 g 3| 59.5 8.5
1000 | 43.2 9.3 73.7| 1a.x | H54.4| 10.3| 43.7 9.3 b5r.1 9.9 70.0| 11.7| 59.7| 10.6
1200 43.4| 11.2| 74.0| 14.6 | 54.6 | 1a.a| 432.8| 1r.a| 51.3| 11.9| 50.3| 4.1 | 59.9| 12.8
1foo| 435 13.1| 74.4| 17.0| 54.8| 14.3| 43.0| 13.0| 51.5| 13.9| 70.6| 16.4| 60.1| 15.0
1600 | 43 7| 15.0| 74.8| 19.5| 65,1 | 16.4| 43.2a| 14.9| 51.8| 160 71.0| 18 8| 60.4| 17.1
1800 | 43.9 | 16.9 | 75.3| a3 x| 55.4| 185 43.4| 16.8| H2.0| 180 1.4 | 21.3| 60.8| 19.3
2000 | 44.2| 18.8| 75.9| 24.6 | 55 7| 20,6 | 43.6| 188 | 52.3| 20.0| 71.9| 33.7| 6r.2a| a1.6
2200| 44.5| 208 | 76.5| a7.2a| H66.x| 23,7 43.9| 20.7| ba.7| 22.1| 72.5| 26.a] 61.6| 23.8
2boo| 44.8| 22.7| 77.3| 29.8| 56,5 | 24.9| 44.2| 22.6 | 53 .1 | 3a4.2| 73.1| 2a8.7| 632.1| a6.1
26oo | 45.1| 24.7| 77.9| 32.5| b7.0 a7.1| 44.5| 34.6| B3 5| 263 | 73.8| 31.3| 62.6| 28.4
a8oo | 45.5| 26.7 | 78.8| 35.2| 57.5| 29.3 | 4b.9| 26.6 | S4.o| 28.5| 74.6| 33.9| 63.2] 30.7
3000 45.9| 28.7| 79.7| 38.0| 58.0| 3r.5| 45.3| 28.6| 54.5| 30.6| 5.4 | 36.6| 63.9| 33.x
3200 | 46.3| 30.8| 80.7| 4o0.8| 58.6| 33.8| 45.7| 30.6 | 55.0| 32.8| 63| 39.3| 64.6| 35.5
3hoo| 46 8| 32.8| 8r.7| 43.7| H59.3| 36.1 | 46.1| 32.7| 55.6| 35.1( 7.3 42.0| 65.3| 37.9
3600 | 47.3| 34.9| 82.9| 46.6 | 6o.0| 38.4 | 46.6| 34.8| 56.2| 37.3 | 78.4| 44L.8| 66.1| f4o.4
3800 | 47.8| 37.1| 84.3| hg.7| 60.7| Lo.8| 47.2| 36.9| 56.9| 39.6 | 79.5| 47.7] 67.0] 43.0
hooo| 48.4| 39.2| 8.5| 53.8 | 61.5| 43.3| 47.7| 39.1| b57.7| 432.0| 80.8| bo.7| 67.9| 45.5
b2oo0| 4g.o| 41.4| 87.0f 56.0| 62.4 | 45.8| 48.3| 4r.2a| 58.4| 44.4| 8a.x| 53.7| 68.9| 48.3
bhoo| 49.6 | 43.7 | 88.6| 59.3 | 63.3| 48.3| hg.o| 43.5| b59.3| 46.8| 83.5| 56.8| -o0.0| Ho.g
46oo| 50.3 | 45.9 | 90.3| 62.7| 64.3| So.9| 4g.7| 45.7| 60.2| 49.3 | 85.1| 6o.1| 71.2a| 53.7
480oo| S51.1| 48.3| 9a2.a| 66.2| 65.4| 53.5| bo.4| 48.0| 6r.1| b1.9| 86.7| 63.4| 72.4| 56.6
5000 | 51.9| 50.7| 9b.2| 69.9| 66.5| 56.3 | 5r.2a| 50.4) 62.2| 546 | 88 5| 66.9| 73.7| 59.5
5200 | 52.8| 53.1| 96.3| 73.7| 67.7| 59.1| Sa.0| 52.8] 63.3| 57.2| go.5| 70.4| 5.2 | 63.5
5400 | 53.7| 55.5| 98.6| 77.7( 69.0| 62.0| 532.9| 55.3 | 64.5| 59.9| 92.6| 4.1 | 76.7| 65.6
5600 | 54.6 | 58.1 | 1or.1| 81.8| 70.4| 64.9| 53.9| 57.8| 65.7| 62.7| 94.8| 78.0| 78.3| 68.9
5800 | 55.7| 6o.7 | 103.8| 86.1| 71.9| 67.9| 54.9| 60.4| 67.0| 65.7| 97.2| 83.0| 8o.1| 72.2
6ooo| 56.8| 63.4 | 106.7| go.7| 73.5] qr.1| 55.9| 63.0| 685 | 68.7| 99.8| 86.a| 8a.0| 75.7
6200 57.9| 66.1 | 109.9| 95.5| 75.2| 74.4| b57.1| 65.9| 70.0| 1.8 | 102.6| go.6| 84i.0| 179.3
6400 | 59.2| 68.9 | 113.3 | 100.5| 77.0f 77.8| 58.3| 685 71.6| 75.0|105.6| 95.2| 86.a| 83.0
66oo | 60.5| 71.8 ) 117.1| 1008 78.9| 81.3| 59.6 | 71.4| 73.4| 78.3 | 108.9 | 100.1 | 88.5| 86.9
6800 | 61.9 | 74.8{ 131.2 | 111.6| 8r.0| 8.0} 61.0| 74.4| 95.3| 81.7| 112.5] 105.3 gr.o| gt.o
7000 | 634 77.9 | 135.6 | 117.5| 83.3| 88.8| 62.4| 77.5| 77.3| 85.3 | 116.4 | 110.7| ¢3.7| ¢5.3
7200 | 65.0| 8r.2 | 130.4|123.9| 8 7| 92.8| 64.0| 80.7| 79.4| 89.0| 120.6 | 116.5| ¢6.6| 99.8
7400 | 66.7 | 84.5|135.7|130.8| 88.3| 97.0| 65.7| 84.0| 8r.7| g2.9 | 1325.2| 1339 99.8 104.5
7600 | 68.5| 87.9 | 141.6 | 138.2a | gr.1|1o1.4| 67.5| 87.4| 84.2| g¢7.0 | 130.3| 129.4 | 103.2 109.5
7800 | 70.5| 91.5 | 148.1| 146.3 | gh.1|106.0| 69.4| go.9 | 86.8 | 10r.2 | 135.9 | 136.5 | 106.9 | 114.7
8000 | 72.6| 95.3 | 155.2 | 155.0| 97.4| 110.8| 71.5| 94.6| 89.7|105.7 | 142.0| 144.2 | 110.9 | 120.3
8200 | 74.9 | 99.2 | 163.2 | 164.6 | 100.9 | 115.9 | 73.71 08.5 | 92.8 | 110.4 | 148.7 | 152.5 | 115.3 | 126.3
8400 | 77.3 |103.3 |172.3 | 175.1 | 104.7 1214 | 6.0/ 102.5| g6.2 | 115.4 | 156.2 | 161.6 | 130.0 132.79
8600 | 79.9|107.6 | 182.2 | 186.7 | 108.9 | 127.2 | 78.6 |106.8 | 99.8 | 130.7 | 164.6 | 171 6 | 125.3 | 139.5
8800 | 82.7 | 113.1|193.6|199.7 | 113.4133.3 | 81.3 | r1r.2| 103.7|136.3 [ 174.0| 182.6 | 131.0| 146.9
gooo | 85.7 | 116.8 | 206.6 | 214.3 | 118.4 | 139.9 | 84.2 | 115.9 | 108.0 | 132.2 | 184.7 | 104.8 | 137.4 | 154.8
g300| 8g.0| 131.8|221.6|230.8|123.9|147.1| 87.4|120.8 | 112.7|138.6 196.7 | 208 .4 | 144.4 | 163.5
94oo | 3.5 | 137.1 | 238.9|249.7 | 129.9 | 154.7| go.9 | 126.0| 117.9 [ 145.4 | 210.5 | 223.8 | 152.3 | 173.0
gboo | 6.4 | 132.7 | 259.3 | a71.7 | 1365 | 163.1 | 94.7 | 131.5 | 123 5| 153.7 | 226.5 | a4r.4 | 161.0 | 183.4
9800 | 100.6 | 138.7 | 283.5 ] 297.5 [ 143.9 | 172.1 | 98.7 137 4| 129.9| 160.7 | 245.1 | 261.6 | 170.9 194.9




198 e OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA )

Denver Eskdalemuir Frankfurt Georgetown Gottingen Hamburg Jena

A h=26°23; h—=22°ga; h=19°56; h=43°86; h=18°14; =17°39; h=17°44;
. a=N44°6a W a=Na6°77E a=N359°36E | a=Nag°42W a=N34°53E a=N32°59E a=N35°5a2E

km
d I d r d r d r d r d r d r

ooo| 6a.3 o.o| 66.3 o.0| 70.6 0.0 432.6 o.o| 73.5b o.of 73.6 o.o| 73.4 0.0
200| 62.a 2.2| 66.3 2.3| 70.6 2.3 | 4a2.6 1.8 7a2.5 a.b| 73.6 2.4 | 73.4 2.4
hoo| 62.3| 4.4| 66.4| 4.5| 70.7| b.7| 4a. 6| 3.7 72.6| 4.8| 73.7| 4.8 73.5| 4.8
6oo| 6a.4 6.5 66.5 6.8 70.8 7.1 ha.q 5.6 | n7a.7 7.2 | 73.9 .31 3.7 7.3
800 | 62.5 8.7 66.7 9.1 | 71.0| 9.4} 42.8 7.4 | 73.9 9.6 | 74.1 9.7 73.9 9.7
1000 62.7| 10.9| 66.9| 11.4| 71.3| 11..8| 4a.g| 9.3| 73.2| 13.0| 74.3| 12,2 4.1 | 132.1
1200 63.0| 13.1| 67.1| 13.7| 71.6| 1h.3| 43. 0| 11.,2| 73.6| 14.5| 74.6| 14.6| 74.4| 14.6
t4oo| 63.3| 15.4| 67.5| 16,0 71.9| 16.6 | 43.2| 3.1 | 73.8| 16.9| 75.0| 17.1]| 74.8| 17.1
16oo| 63.6| 17.6| 67.8| 18.3| 72.3| 19.1| 43.4)| 1bo| 74.2| 19.4| 75.4| 19.6| 75.2| 19.6
1800 | 64.0| 19.9| 68.2| 20.7| 72.8| 31,0 | 43.6| 16,9 | 74 7| 21.9| 75.9| 22.2| 75.7| 23.1
2000{ 64.4| 22.2| 68.7| 23.1| 73.3| 20.0| 43.9| 18.8| 75.3| 24.5| 6.5 24.8| 76.3| ab.q7
2200 | 64.9| 24.5| 69.2| 255 | 73.9| 26.5| 44.1| 20.7| 75.9| a7.1 | 77.1| a7.4| 76.9| 27.3
a2loo| 65.4| 26.8| 69.8| 27.9| 74.5| 29.1| 44h.4| 32.7| 76.6| 2g.7| 77.8| 30.0| 77.6| 129.9
36oo| 66. 0| 2g9.2 | 70.5( 30.4| 75.2| 31.7| 44.8| 24.7| 77.3| 32.3| 78.6| 32.7| 78.4| 32.6
2800 | 66.6 | 31.6| 71.2| 32,9 | 76.0| 34.3| 45.1| 36,6 78.1| 35.0| 79.4| 35.4| 79.2| 35.3
3000| 67.3| 34.1| 71.9| 35.5| 76.9| 37.0| 45.5| 287 79.0| 37.8| 80.4| 38.2| 8o.1r| 38.1
3200| 68 0| 36.6 | 72.8| 38.1| 77.8| 39.8| 45.9| 80.7| 80.0| 40.6 | 81.4| 4r.1| 81.1| 41.0
3400| 68.8| 39.1| 73.7| b4o.7| 78.8| 43.6| 46.4| 32.8| 8r.x| 43.4| 8a.5| 4h.o| 8a.2| 43.9
3600 | 69.7| 4r.7| 74.7| 43.4| 79.9| 45.5 | 46.9| B4.9| 82.2| A6.4 | 83.7| 46.9 | 83.4| 46.8
3800| 70.9| 44.3 | 75.7| 46.2a| 8r.1| 48.4| 47.4) 37.0| 83.5| 49.4| 84.9| S0.0]| 84.7| 49g.9
hooo| ~1.7| 47.0| 76.9| b4g.o| 83.4| S1.4| 48.0| 39.1| 84.8| 52.5| 86.3| 53.1| 86.0| 53.0
baoo| 72.8| 4og.7| 78.1| ba.o| 83.8| 654.5| (8.6 4r.3| 86.3| 55.6 | 87.8| 56.4| 87.5| 56.2
bhoo| 74.0| H2a.6 | 79.4| 55.0| 8.3 | 57.7| 49 3| 43.5| 87.8| 58.9| 89.4| 59.7| 89.1| 5qg.6
460oo| 75.3| 55.5| 80.8| 58.0| 86.9| 6r.0| 50.0| 45.8| 89.5| 62.3| gr.a| 63.1]| go.g| 63.0
48oo| 76.6 | 58.5| 8a.4| 61.2| 88.6 64.4| 50.7| 48.1| 91.4| 65.8| 93.1| 66.7| 93.8| 66.5
5000 | 78.1| 61.5| 84.0| 64.5| go.4| 67.9| 51.5| 50.5| 93.3| 69.4| 95.1| 70.4| 94.8| 70.2
baoo| 79.6| 64.7| 85.8| 67.9| 92.4| 71.5| 52.3| ba.g| 95.4| 73.2| 97.3| 74.3| 9b.9| 74.1
54oo| 81.3| 68.0| 8y.7 7t.4| 94.6| 75.3| 53.a| 55.4| 97.7| 77.1| 99.6 78.3 | 99.3 | 78.1
h6oo| 83.1| 1.4 | 89.7| 75.0| 9b.9| 79.3| Hh.a| 57.9 | 100.3| 81.2 | 102.2| 83.4 | 101.8| 83,2
5800 | 85.0| 74.9 | 9r.9| 78.8 | 99.4| 83.4 | 55,2 | 60.5 | 102.8| 855 | 104.9| 86.8 [ 104.5| 86.6
6ooo| 87.1| 78.6 | 94.3| 82,8 | 102.1| 87.7| 56.3| 63.2 | 105.7]| go.0 | 107.9| 91.4 [ 107.5| gr.2
6200 | 89.3 | 82.4| 96.8| 86.9 | 105.1| 93.2| 57.5| 65.9 | 108.8| 9bh.7 {111, 1| ¢6.3 | 110.7| gb6.0
6400 | gi1.7| 86.4 | 99.6| 91.3 | 108.2| 97.0| 58.7| 68.7 | 112.3| 99.7 | 114.6 | 101.4 | 114.2 | 101.1
660o0| 94.3| go.5 | 102.5| ¢5.8 | 111.7|102.0| 60.0| 71.6| 1158 | 104.9 | 118, 4| 106.8 | 118 0| 106.4
6800| 97.1| 94.9 | 105.7|100.6 | 115.5 | 107.3 | 6r.4| 74.6 | 119.8 | 110,50 [ 123.6 | 112.5 | 122.1 | 113.X
=000 | 100.1| 99.5 | 109.2|105.6 | 119.5 [ 1183.0| 6a.9| 77.7 | 124.2 | 116.4 [ 197.1 | 118.6 [ 126.6 | 118.2
7200 | 103.4 | 104.3 | 1130 | 111,0 | 123.9 | 119.0 | 64.4 | 8o.9 | 198.9 | 122.8 [ 132.1 | 125.2 | 131.5 | 134.7
n4oo | 106.9 | 109.4 | 117, 1| 116,7 | 128.8 | 125.4 | 66.1| 84.2 | 134.1 | 1329.6 [ 137.5 | 132.2 | 136.9 | 131 7
=600 | 110.7 | 114.8 [ 121.6 | 122.7 [ 134.1 | 132.3 | 67.9| 87.6 | 139.9 | 136.9 | 143.5 | 139.8 | 142.9 | 139.2
7800 | 114.9 | 120.5 | 126.5 | 129.2 | 139.9 | 139.7 | 69.9 | or.2 | 1406.2 | 144.7 | 150.3 | 148.0 | 149.4 | 147.4
8000 | 119.4 | 126.6 | 131.9 | 136,92 | 146.4 | 147.7 | 79.0| 9h.9 | 153.2 | 153.3 | 157.5 | 156.9 | 156.7 | 156.2
8300 | 124.4 | 133.2 | 137.8 | 143.7 | 1563.5{156.5 | 74.2| 98.8 | 161.0 | 162.7 | 165.7| 166.7 | 164.8 | 165.9
84oo | 129.9 | 140.2 | 144.3 | 151 .8 | 161.5 | 166.0 | 76.6 | 103.9 | 169.7 | 173.0 | 174.9| 177.4 | 174.0| 176.6
8600 | 135.9 [ 147.8 | 151.6 | 160.6 | 170.4 | 176.5 [ 79.1 | 107.1 | 179.5 | 184.3 | 185.3 | 189.4 | 184.2 | 188.5
8800 | 142.5 | 156.1 [ 159.9 | 170.3 | 180.4 | 188, 1| 81.9 ) 111.6 | 190.6 | 197.0 | 197.0 | 203.7 | 195.9-| 201.7
guoo | 149.9 | 165.1 | 168.7 1 180.9 | 191.8 | 201.1 | 84.9 (1163 | 203.2 | a11.2 | 210.5 alz.7 209.2 | 216.5
gaoo | 158.1 | 174.9 | 178.9 | 192.7 | 204.8 | 215.6 | 88.1 | 121.3 | 217.6 | 227.2 | 226.0| 234.8 | 224.5| 233.4
ghoo | 167.3 | 185.7 | 190.5 | 205.9 | 319.7 | 232.1 | 1.6 | 120.5 | 334.4 [ 245.6 | 244 o | 254.4 | 242.3 | 252.8
gboo | 177.7 | 197.7 | 203.7 [ 230.7 | 337.0 | 251.0| 95.4 | 132.1 | 254.0| 266.8 | 265.9 | 377.2 | 203.2 | 275.3
9800 | 189.5 | arr.1 | 218.8 237,51 257.3 | 272.91 99.6]138.0277.31291.61 290,56 304.21(1388.1]301.9



F. LosgeNHEIMER, Elementos nuevos para la determinacion de los epicentros 199
Kew La Paz La Plata Lick Lisboa Moncalieri New Orleans

A h=233°77; h=65°67; h=>54°31 ; h=14°b50; h=36°17; h=—1213°30; h=41°50;
a=N31°27E | a=N46°42W | a=S11°1gW | a=Nb1°2aW | a=N39°21E | a=Njo0°21E | a=N48°20W

km
d r d r U r d r d r d r d r

ooo| 65.a o.o|l ar.6 o.o| 32.a o.o| 77.4 o.o| 50.8 o.o| 67.2 oo 45.0 0.0
200 | 65,2 2.2 | ar.6 1.6 33.3 1.7 77.9 2.5| 50.8 2.0| 67.2 2.3 | 45.1 1.9
hoo| 65.3 4.5 21.6 3.3 32.2 3.5 ~7.5 5.0( 50.8 h.o| 67.3 4.6 | 45.1 3.8
6oo| 65.4 6.7 at1.6| 4.9 33.3 5.2 77.7 7.5] b50.9| b.9| 67.4 6.9 | 45.2 5.7
8oo| 65.6 g.o| ar.6 6.6 | 32.3 6.9 77.9| 10,1 | 51,0 7.9 67.6 9.1 | 45.3 7.6
1000 65.8| 11.2 | ar.q 8.2 | 33.4 8.7 78.3| 13,6 51.a| 9.9 67.8{ 1r.4] 45.4 9.5
1200 66.1| 13.5| a2r.8 9.9 33.5| 10,4 | 78.5| 15,2 51.3| 11.9| 68.1| 13.8| 45.5| 11.4
oo 66.4| 15,8 ar.8| 11,6 | 32.6| 12,9 78.9| 17.8( 51.5| 13.9| 68.4| 16.1 | 45.7| 3.3
1600 | 66.7| 18,1 | ar.g! 13.2| 32.8| 14.0| 79.4| 204 | 5r.8| 16,0| 68.8| 185]| 45.9| 15.2
1800 67.1] 20.5| 22,0 14.9| 32.9| 15.7| 80o.0| 233.0| b52.1| 18,0 69.2| 20.9| 46.1| 17.2
2000 67.6| 22.8| 22.1| 16,6 33.1| 17.5| 80.6| ab.7| ba.4| 20.0| 6g9.7]| 23.3| 46.4| 19.1
2200 | 68.1 | ab.a| 22,2 183 | 33.3| 19.3| 81.3| 28.4| bHa.7| aa.1| 70.a| ab.7| 46.7| ar1.1
24oo| 68.7| 27.6 22.4 | 20.0 33.6| 21.1 82.0| 31.2 53.1 24 .2 70.8 | 28.1 —.0| 23.1
aboo| 69.3| 30.1 | 22.5| 21.7| 33.9| 23.0| 82.9( 34.0| H53.5| 26.3| 71.5| 30.6 7.4 35.1
2800 | 70.0| 325 | 23a.7| 23.4| 34.0| 24.8| 83.8| 36.9| H4.o| 28.5| 7a.2| 33.2a| 47.8| 27.3
30o0o0| 70.7| 35.1| 22.9| 25.2| 34.3| 26.7| 84.8| 39.8| H54.5| 30.6 | 73.0| 35.8| 48.2| 129.2
3200 | 71.5| 37.7| a3.0| 26.9| 34.6| 28.5| 8.9 42.8| H55.0| 32.8| -3.8| 38.4| 48.7} 31.3
34oo| 73.4| 4o.3| 23.a| a8.7| B4.9| 30.4| 87.1| 45.8| 55.6| 35.x | 74.7| hr.x| ho.a| 33.4
3600 | 73.4| 43.0| 23.5| 30.5| 35.2| 32.3| 88.4| 48.9| 56.3| 37.4| 5.7 | 43.8] 4g.7| 35.6
3800 | 4.4 | 45.7| 33.7| 32.3| 35.6| 34.3| 89.9| H52.2| 57.0| 39.7| 76.8| 46.6 | 50.3 | 37.7
hooo| 755 | (8.5 | 23.9| 34.2| 36.0| 36.3| gu.4| 55.5| 57.7| ha.o| 78.0| 4g9.5| 50.9| 39.9
haoo| 76.7| 51.4| a4.a| 36.0| 36.4| 38.3| 93.0| 58.9| 58.5| 44.4| 79.3| 52.5| 51.6| 42.2
bhoo| 78.0| 54.3| 24.5| 37.9| 36.9| 4o.3 | 94.8| 62.4 | 59.3| 46.8| 80.6| 55.5| 52.3| 44.5
h6oo | 79.4 | 57.4| 24.8| 39.8| 37.4| 42.3| 96.8| 66.1 6o.2 | 49.3| 82.1| 58.6 | 53.0| 46.8
4800 | 80.9 | 60.5 | ab.1| 41.7| 37.9| 44.4| 98.9| 6g.9g| 61.2| H51.9| 83.7| 61.8| 53.8| 4g.2
5000 | 83 4| 63.7| a5.5| 43.7| 38.4| 465 | 101.1| 73.8| 62.2| 54.5| 85.3| 65.2| 54.7| 51.6
5200 84.1| 67.0| 25.8| 45.7| 39.0| 48.7[103.5| 8.0 63.3| 57.2| 87.1| 68.6 | 55.7| 54.1
54oo| 86.0| 70.5 | 26.2| 47.7| 39.6| 50.9 | 106.2| 82.3| 64.5| 59.9 | 8g.1| 72.2| 56.6 | 56.7
5600 | 88.0| 74.1 26.6 | 49.8| f4o.2| 53.3 | 109.0| 86.8| 65.8| 62.8| gr.a| 75.9| 57.6| 59.3
5800 | go.1| 7.8 | 37.0| 51.8| fLo.g| 55.5 | 1ra.x| 9.5 | 67.1| 65.7| 93.5| 79.8| 58.7| 63.0
6ooo| 93.4| 81.7| 37.5| 54.0| 4x.7| 57.8 | 115.5| ¢g6.5| 68.5| 68.7| o5.9| 83.8| 5g.9| 64.7
6200 | 94.8| 85.7| 28.0| 56.1 | 42.5| 60.2| 119.2|101.8| 70.1| 71.8| ¢8.5| 88.0| 61.3| 67.5
64oo | 97.5| 8g.9 | 28.5| 58.3( 43.3| 62.6 | 1233.2|107.4| 71.7| 75.0| 101.3| g2.4| 62.5| 70.5
6600 [ 100.3 | g4.4 | 2g.0| 60.6 | 44.2| 65.1 | 137.5 | 113.3 73.4| 78.3 | 104.4| 97.0| 63.9| 73.5
6800 | 103.4 | 99.1| 29.6 | 6a.9g| 45.1| 67.7|132.2|119.7| 75.3| 81.7]| 107.7|101.9| 65.4| 76.6
7000 | 106.8 | 104.0| 30.2| 653 | 46.1| 70.4 | 137.4|1265| 77.3| 8.3 | 111.3|107.1| 67.1| 79.8
7200 | 110.4 [ 109.2 | 30.8| 67.7 7.0 73.1 | 143.2|133.8| 79.5| 8g.1 | 115.2|112.6 | 68.8| 83.1
7400 | 114.4 | 114 7| 31.5| j0.2| 48.2| 75.9 | 149.5 | 141.7| 81.8| 93.0| 119.5|118. 4| 70.7| 86.6
7600 | 118.7 [ 120.6 | 32.a| 73.7| 49.4| 78.8 | 156.5 | 150.3 | 84.3 97.0 | 134.1 | 134.6 | 732.7| 9o0.3
7800 | 123.4 | 126.9 | 33.0| 75.3 | 50.7| 81.8|164.3 |159.7| 86.9 | 101.3 | 1ag.2|131.3| 4.8| ob.o
8000 | 128.51133.6 [ 33.8| 797.9| 52.0| 84.8|173.1|170.0| 89.8|105.8 | 134.8|138.5| 77.1 7.9
8200 | 134.2 | 140.8 | 34.6| 80.7 | 53.5| 88.0|182.9|181.4| 92.9|110.5| 141.0|146.3| 9.5 103.0
8hoo | 1ho.4 | 148.6 | 35.56| 83.5| 55.0| 91.3 | 19b.0 | 194.1 | 96.2 | 115.5 | 147.8|154.6 | 8a.2 | 106.3
8600 | 147.3 | 1567.1| 36.5| 86.4 | 56.6| 94.7 | 206.6 | 2308.3 | g9.9 | 120.7 | 155.4 | 163.8 | 85.0| 110.8
8800 | 155.0 | 166.4 | 37.5| 89.4 | 58.4| 98.3 | aar.1 |224.4 | 103.8 | 126.3 | 163.8 | 173.8| 88.1|115.6
gooo | 163.6 | 176.5 | 38.6 | 9a.4| 60.2 |103.0| 238.0 | 242.8 | 108.1|132.3 173.3| 184.9 | 9r.4 | 120.6
9200 | 173.2 | 187.8 | 39.7| 95.7| 62.2 {1058 | 357.7|264.1 | 112.8138.7 | 184.0| 197.2| ¢5.1 | 125.9
94oo | 184.1 | 200.2 | 41.0| 99.0| 64.4|109.8 | 281.0|28g.0] 118.0|145.5| 196.2|210.9| g9.0 | 131.6
gboo | 196.5 | a14.2 | 42.3 | 102.5| 66.7 | 114.1 | 309.1 | 318.7 |'123.6 | 152.8 | 210.1 | 226.5 | 103.2 | 137.6
9800 | 210.6 | 230.0 | 43.7 | 106.0( 6g.2 | v18.5 ] 343.6 | 354.7 | 139.9 | 160.8 | 226.2 | 344.2 | 107.9 | 144.0



200 OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA
Ottawa Oxford Paris Pompei Port au Prince Potsdam Rio de Janeiro
A h=3g°a4; .| h=134°08; h=23°63 ; h=19°0/}; h=61°28; h=16°05; h=66°16;
a=Na3o17W a=—N30°64E a=N34°77E a=NA46°35E | a=N/,8°55W a==N34°49E a=S815°73E
km
d r d r d r d r d ! d r d r
000 [ 47.4 o.o| 64.8 o.o0| 65.4 o.of 71.3 o.o| 35.6 oo 75.3 0.0 | ar.1 0.0
200 | 47.4 1.9 64.9 2.3 65.4 2.2 71.3 2.4 25.6 1.7 =5.3 2.4 21,1 1.6
boo| 47.5| 3.8) 64.9| 4.5} 65.5| 4.5 71.4) 4.7| 35.6| 33| -75.4| 4b.g9| ar.x| 3.3
6oo| 47.6 5.7 65.0 6.7 65.6 6.7 71.5 7.1 | 23.7 5.0 75.5 7.3 | ar.a 4.9
800 7.7 7.7 65.2 8.9 | 65.8 g.o| 71.7 9.5 | 35.7 6.7 75.7 9.8 ar.3 6.6
1000 | 4%7.8 9.6 65.4| 1r.2| 66,0 11.3| 72.0| 11,9 | 25.8 84| 76.0| 12,4 ar.a 8.2
1300! 47.9| rv.6| 65.7| 13.5| 66.2| 13.5] 72.83| 14.3| 25.8( 10.1| 76.3| 14.9 21.3 9.9
14oo| 48.1| 13.6| 66.0| 15.8| 66.5| 15.& | 72.6| 16.7| 3ad.9| 11.8| 6.7 17.4| 21.4| 11.b
1600 | 48.4% 15.5 66.3 18.1 66.9 18 .12 73.0| 19.2 26,0 13.5 77.2| 20.0 21.5 13.2
1800 | 48.6| 17.5| 66.7| 20.4 7.3 205 73,5 | at,7| 26,2 15,2 77.7| 22.6| ar.6| 14.9
2000| 48.9| 19.5| 67.2| 22.7| 67.8| 23. 9| 74.0| 2b4.3a| 263 | 16.9| 78.3| 25.a| ar.7}| 16.6
2200} f4g9.2| ar.b| 67.7| adb.1| 68.3| 25.3| 74.6| a6.7| 36.4| 186 | 78 9| 27.8( ar.8} 18.3
afoo| 49.6| 23.6 | 68,2 a7.5| 68.8| 37.7| 75.3| 29.3| 26.6| 30.4| 79.7| 30.5| 2r.g| 20.0
a6oo| 50.04 256 | 68.9| 30.0| 69.5| 30.1| 76.0| 3r.9 | 26.8| 22.1x| 80.5| 33.3| 23.1| a1.7
2800 H50.4| a7.7| 69.5| 32.4| 0.2 | 32,6 | 46.8| 34.6 | a7.0| a3.9| 81.4| 36.1 | 22,2| 23.4
3000 | 50.8| 29.8| 70.3| 34.9| 70.9| 35.1 | 97.7| 37.3| a7.a| ab.7| 82.3| 38.9| 23.4| a5.1
3200| 51.3| 31.9| 1.1 | 37.5| 1.9 37.7| 78.6| ho.x | a7.4| 37.5| 83.4| 41.8| 22.6| 26.9
34oo| bH1.9| 34.1| 72.0| bo.1 | 72.6| ho.b| 79.7| h2.9| 237.6| 29.3 | B4.5| 44.8 | 22.8| 28.7
3600| 5a. 4| 36.3| 72.9| 42.8| 736 | 43.1| 80.8| 45.8| a7.9| 3r.1| 85.7| 47.8| 23.0| 30.5
3800 53.0| 38.5| 73.9| 45.5 | 74.6| 45.8| Ba.o| 48.7| 28.a} 33.0f 87.1| bo.9| a3.2| 32.3
hooo| 53.7| 40.8| 75.0| 48.3| 5.7 | 48.6| 83.3| 51.8| 2a8.5| 34.9| 88.5| H4.1 | 23.5| 34.x
haoo| 54.4| 43.1| 76.2| Hr.a| ~6.9| 51.5| 84.7| Hbh.g| 38.8| 36.8| go.1| 57.5| 23.7| 36.0
hhoo| 55.2| 45.4 | 77.5| B4.1| 78.a| H4A.4| 86.2| 58.1 2g.2 | 38.7| 91.8| 6o.9| a24.0| 37.8
46oo | b6.0| 47.8| 78.8| H57 1| 79.6 | 57.4| 87.8| 61,5 | 39.5| bo.6| 93.6| 64.4| 24.3| 39.7
48oo | 56.9| 50.3 80.3| 60.3 81.1| 60.6 8g.6 | 64.9 29.9 | 43.6 95.6 | 68.1 24.6| 41.6
5000| 57.8} 52.8| 81.9| 63.4| 8a.7| 63.8| gr.5| 68.4| 30.3| 44.6| 97.7| 7r.9| 34.9| 43.6
5aoo| 58.8| 55.3| 83.6| 66.7| 84.4| 67.2| ¢93.5| 72.1| 30.8| 46.7 ]| 100.0| 75.9 | 25.3| 45.6
5400| 59.8| 58.0| 85.4| 70.2| 86.2| 70.6 | g5.7| 79.0| 31.2| 48.8 | 102.5| 80o.0| 25.6| 47.6
5600| 61.0| 60.7| 87.3| 73.7| 88.3| 74.2| ¢8.1| 80o.0| 31.7| bo.g|105.2| 84.3| 26.0| 49g.6
h8oo| 62.3| 63.4 8.4 | 77.4 go.b | 77.9 | 100.7| 84.3 32.2| 53.0|108.1| 88.8| 26,5 51.7
6ooo| 63.4| 66.3| g1.o| 81.2a| 92.7| 81.8|103.4| 88.5| 32.8| 55,2 |1r1.2| 3.6 | 26.9| 53.8
6aoo| 64.8| 69.2| o4.1| 85.3| 95.1| 8.9 | 106.4| 93.x | 33.4| 57.5|114.6| 98.6| 237.4| 56.0
6400| 66.3| -2.3| 96.7| 89.5| 97.8| 9o.1 | 109.7| 98.0| 34.0| 59.8 | 118.3|103.9] 37.9| 58.2
6600] 67.8| 75.4 | 99.5| 93.9 | 100.7| 94.6 ] 113.2 | 103.1 34.91 63.1 | 122.3 | 109.6 28 41 60.5
6800 | 69.5| 78.6 | 102.6 | 98.5|103.8| 99.3 | 117.0|108.5 | 35.4| 64.5 | 1a6.7|115.6 | 28.9| 62.8
7000| 71.3| 82.0|105.9|103.4 | 107.2| 104,32 | 1av,a|r1h,3| 36.1| 66.9 | 131,6[122.0| 29.5] 65.1
7200 | 73.2| 85.5 | 109.5|108.5 | 110.8|109.5 | 125.7 | 120.3 | 36.9| 69.5| 136.9 | 128 8| 3o.2| 67.5
nboo| 75.2| 8g.1 | 113.4 | 114.0 | 114.8 | 115.0 | 130.7 | 136.9 | 37.7| 72.0| 142.7|136.2| 30.8| 70.0
=600 | =7.4| 92.9 | 117.6 | 119.8 | 11g.2 | 120.9 | 136.2 | 133.9 | 38.6 | 74.7 | 1hg.1 | 1hh 2| 31.5| 72.5
7800 | 79.7| 96.9 | 122.2 | 136.0 | 123.9 | 137.2 | 143.3 | 141D | 39.5| 77.4 [ 156.2|153.9| 32.3| 75.1
8000 | 83.2|101.0]137.3|132.6 | 129.1|134.0| 148.6 | 14g.7| 40.5| 80.2 | 164.1 |162.4| 33.0| 777
8200| 85.0105.3 | 132.9|139.8 ]| 134.8 | 141.3 | 136.2158.9| 41.6| 83.1|173.0]| 172 2 33.9| 80.4
84oo| 87.9|109.9 | 139.0 | 147.5 | 1hr, 1| thg.1 | 164.4 | 168.5 4a.7| 86.0| 183.0 184. 34.7 8%.3
8600 | gt.o| r14.7 | 145.8 | 155.9 | 148.0|157.9 | 173.6 | 179.3 | 43.9| 89.1 | 194.3 | 197.3 | 35.7| 86.2
8800 | 94.5| 119.8 | 153.3 | 165.0 | 155,97 | 167.0 [ 184.0 | 1g1.3 | 45.1| 3.3 | 207.3 | 212.8 | 36.7.f 89.1
gooo| 98.2| 1ah.a | 161,97 [195.0 | 164.4 | 177.2 | 195.8 204 .6 46.5| 95.6 | 222.0| 228.2 37.7| o02.a
9200 | 102.32 | 130.9 | 171.2 | 186.0 { 174.1 | 188.6 | 209.3 | 219.7 | 47.9| 99.0| 239.2 246.9| 38.9| 95.4
ghoo | 106.6 | 135.0 | 181.8 | 198.3 | 185,51 | 201.2 | 234.9 | 236.8 | 49.5 | 103.5 | 259.3 268 6 | 4o.1 | 8.7
gboo | 111 4 | 143.5 | 193.9 | 212.0 | 197.6 | 215.3 1 243.0 [ 256.5 | 51.1| 106,32 | 383.3 |294.2| 41.4 ] 102.1
9800 | 116.6 | 150,5 | 207.8 [ 227.5 | 412,0 | 231.2 | 264.3 [ 279.5 | 52.9 | 110.0 | 312.1 324.6 | 4a.7] 103.6



F. LonkensEmer, Elementos nuevos para la determinacidén de los epicentros 201
Rocca di Papa St. Louis Sants° de Chile | Strasbourg Sucre Tacubaya Tucson
A h=20%00; h=36°61; h=51°31; h—20°66; h=65°77; h—38°06; h=1a4°34;
a=N44°88E | a=N38°94W | a=Sa8°15W a=N36°73E | a=S837°33W | a=N65°05W | a=N54°15W
km
d r d r d r d r d r d r d r
ooo| 70.0 o.o| 50.3 o.o| 35.1 o.0 | 69.3 o.o| 3r.5 o.o| 48.7 o.o| 64.5 0.0
200 | 70.1 2.3 50.3 2.0 35.1 1.8 69g.3 2.3 3.5 1.6 | 48.7 1.9 | 64.5 2.2
hoo| 70.1 4.7 50.3 3.9 35.1 3.5| 69.3 4.6 | ar.5 3.3 | 48.8 3. g| 64.6 4.5
6oo| 70.3 m.0| 50.4 59| 35.a 5.3 | 69.4 7.0| ar.5 h.g| 48.8 58| 64.7 6.7
800| 70.4| 9.4 50.5| 17.9| 35.3| n7.1| 69.6| 9.3 a1.5] 6.6| 48.9| 7.8] 64.9| 8.9
1000| 50.7| 11.8| bo.7 9.9 35.3 8.8 69.8| 11.7| 21.6 8.2 | 4g.1 9.7 65.1| 11.2
1200| 7r.0| 14.2| b0.9| 11.9| 35.5| 10,6 | 70.1| 14.0| ar1.7 9.9 | 49.2| x1.7| 653} 13.4
14oo| 71.3| 16,6 [ S5v.1 | 13.9| 35.6| 12,4 | 0.4 16,4 2r.7| 11.6| 49.4| 3.7 65.6| 15.9
1600 71.7| 19.0f 51.3| 15.9| 35.7| 14.3| 0.8 18.8| ar. 8| 13,2} 4g.7| 15.7| 66.0| 18.0
1800| 72.3| ar.4| 51.6| 17.9| 35.9| 16,0 1.3 | 3r,a| 2r.9| 14.9| b9.9| 17.7] 66.4| 30.3
2000 | 72.7| 33.9| 5r.9| %0.0] 36.1| 17.8| 71.8| 23.7| 22.0| 166 50.2| 19.7| 66.8! 257
2200 73.3| a6.4| 53.2| 22,0 36.3| 19.7| 72.3| 26.2| 22.x| 183 | H50.6| 3ar.7} 67.3| 25.0
2boo| 73.9| 28.9| H52.6| a4.x| 36.5| ar.5| 7a.9| 28.7| 232.3| 20.0| bo.g| 23.8| 67.9| 27.4
26oo| 74.6 | 31.5| 53,0 a26.2| 36.8| 2a3.4| 3.6| 31.3| 22.4| ar.7| 51.3| ad. 9| 68.5( 1a9.9
2800 75.4| 34.2| 53.5| 28 4| 37.1| 25.3 | 74.4| 33.9| 22.6| 23.4| 51.8| 28.0| 69.2| 32.3
3ooo| 76.2| 36.8| 54.0| 30.5| 37.4| 27.2| 75.2| 36.5| 22.8]| 25.2| 52.2| 30.1| 69.9| 34.8
3200 | 77.x| 39.56| 54.5| 32.7| 37.7| 39.1| 76.1| 39.2| a23a.g| 36.9| ba.7| 32.3| 70.7| 37.4
3boo| 78.1| 42.3 | 55.1| 34.9| 38.x| 3r.o| 97.1| 42a.0| 23.1| 28.7| 53.3| 34.5| 51.6| 4o.o
3600 | 79.2| 45.2| 55.7| 37.2| 385 | 33.0| 8.2 | 44.8| 33.4| 30.56| B3.9| 36.7| 72.5| 43.7
3800 80.4 | 48.1| 56.4| 39.5| 38.9| 35.0| 79.3| 47.6 | 23.6{ 32.3| 54.5| 38.9| 73.5| 45.4
booo| 81.6| b5r.1| b7.1| 41.8| 39.3| 37.0| 80.5| 50.6 | 23.8| 34.x| 55.a| hr.a| 74.6| 48.1
b200| 83.0| H4.1| 57.9| 4h.2| 39.8| 39.0| 8r1.9| 53.6 | 24.1| 36.0| 56.0| 43.6 | 75.8| 51.0
bhoo| 84.5)| 57.3 | 58.7| 4#6.6| 4o.3| 4x.1 | 83.3| 56.7| 324.4| 37.9| 56.8| 45.9| 77.0| 53.9
460oo | 86.0| 60.6 | 59.6 | hog.1 | 4o.8| 43.2| 84.8| 6o.0| 3ah.7| 39.8| 57.6| 48.4| 78.4| 56.9
48oo| 87.7| 63.9| 60.6 | 51.6 | 4x.4| 45.3| 86.5| 63.3| a5.0| 41.7]| 58.5| 5o.9| 79.8| 60.0
Sooo| 89.6 | 67.4| 61.6| 54.a| 4a.o| 47.5| 88.3| 66.7| 25.3| 43.7| 59.5| 53.4| 81.4| 63.3
5200 | g1.5| 7r.0| 6a.7| 56.9| 42.7| 49.8| go.a| 70.3| a5.7| 45.7| 60.5| 56.0| 83.1| 66.5
S400| 93.7| 74.8| 63.8| 59.7| 43.4| 52.0| 92.3| 74.0| a6.1| 47.7| 61.6| 58.7| 84.9| 69.9
5600 | ¢5.9| 78.7| 65.1| 6a2.5| 44.1| 54.3| 94.5| 77.8| 26.5| 4g.7| 62.8| 61.4| 86.8| 3.4
5800 | ¢8.4| 82.8| 66.4| 65.3| 4h.9| 56.7| ¢b.9 1.8] 26.9f 51.8| 64.0| 64.3| 88.9| 77.1
6000 | ror.1| 87.0| 67.8| 68.3| 45.7| 59.1 5| 8.0 a7.4| 53. 65.3| 67.2 1.1| 8o.
6300 | 103.9 | 91,5 | 69.3| 71.4| 46.6 6?.6 182.3 90.4 2;.8 56.? 66.8 73.2 83.5 84.8
64oo [ 107.0| 96.3 | 0.9 74.6 | 47.5] 64.1 | 105.3| 95.0| 28.3| 58.3| 68.3| 73.3| ¢6.1| 8g.1
6600 | 110.4 {1011 | 72.6| 97.9| 48.5| 66.7| 108.6| g9.9| 28.9| 60.6 | 69.9| 76.5| 98.9| 9¢3.4
6800 [ 114.1|106.4 ) 74.5| 81.3| 49.5| 69.4 | 112.1|105.0| 29.4| 63.9| 71.7| 79.8| 101.9| ¢8.0
7000 | 118.1 | 111.9 | 76.4| 84.9| 50.6| 73.2| r16.0|110.4| 30.0| 65.2| 73.5| 83.2| 105.2 | 103.9
7300 | 1232.4 j117.9 | 78.5( 88.5( 51.8| %5.0| 120.2|116.2| 30.7| 67.6| 75.5| 86.8 | 108.7| 108.0
7400 [ 127.1 | 134.2| 80.8| 9a2.4| 53.1| 77.9 | 124.8|123.4| 31.3| 70.x| 77.7| 90.5| 112.6 | 113.4
7600 | 132.3 | 130.9 | 83.3| 96.4 | 54.4| 80.9 | 129.8 | 13g.0| 33.1| 72.6 | 8o.0| 94.4| 116.8]| 119.2
7800 | 138.0 | 138.2 | 85.8 | 100.6 | 55.8| 84.x| 135.3 | 136.x | 33.8| 75.2| 82.4| ¢8.5| 121.4| 1253
8000 | 144.3 | 146.1| 88.7|105.0| 57.4| 87.3 | 141.4|143.7] 33.6| 77.9| 85.1|102.8|126.3| 1319
8300 | 151.3 | 154.6 | g1.7 | 109.7 59.0| 90.6 | 148 . 1| 152.0| 34.5| 80.6 | 87.9|107.2|131.8|138.9
8400 | 159.1 | 164.0| 95.0| 114.6 | 60.7| gh.1 | 155.6 | 161.0| 35.4| 83.5 gr.o|112.0} 137.9 | 146.6
8600 | 167.8 1 174.2 98.6|119.8| 62.6| 97.7|163.9|170.9| 36.3| 86.4 | 94.3|r16.9 | 144.6 154.8
8800 | 177.5 | 185.6 ['102.4 | 125.3 | 64.6 | 101.5 | 173.2 | 181.8| 37.3| 89.4 | 97.9|122.2 | 152.0| 163.8
gooo | 188.5 | 198.2 | 106.6 | 131.2| 66.7| 1054 | 183.7|194.0| 38.4| 92.4 | 101.9|127.8 | 160.2| 173 7
9300 [ 201r.1 | 212.3 | 111.2|137.5| 6g9.0| 109.5 195.713207.5] 39.6| 95.6 | 106.1 | 133.7 | 169.5| 184.6
94oo | 2155 | 228.3 | 116.3 | 1hh.2 | 71.5|113.8 | 209.4 | 222.8| 40.8| 99.0| 110.8 | 14o.1 | 180.0 196.7
gboo | 232.1 | 246.5 [ var. 8 {1514 | 74.1 {118 3 | 295 1| 2401 | 4a.1|102.4 | 115.9 | 146.9 | 191.8 | 2101
9800 | 251.6 | 267.7 1 137.9 1 159.2 | 77.0| 133.1 1 243.5| 260.1| 43.5}106.0 1 121.5|154.8 | 205.4 | 225.3




202 OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA
Uccle Upsala Vicloria Vieques Wien Zagreb Ziirich
A h—31°61; h=11%°03; h=10°ga; h=66°34; h=15948; h=16°48; h=20°67;
a—=N33°54E | a=N28°34E | a=N40°38W | a=N3g°10W | a=N3g°27E | a=N41°60E | a=N38°16E
km _
d r d r d ! d r d r d r d r

ooo| 68.0 o.o| 83.4 o.0| 8a.4 0.0 | 20.9 0.0 76.1 0.0 74.7 o.0| 69.32 0.0
2o0|{ 68.0 2.3 | 8a.4 2.6 | 8a2.5 2.6 20.9 1.6 | 6.1 2.5| 94.7 2.4 | 69.2 2.3
foo| 68.1 4.6 | 8a.5 5.3 | 8a2.6 5.3 | ar.o 3.3 76.3 50| 74.8 b.g| 6g.a 4.6
6oo| 68.a 6.9 82.7 7.9 | 83.8 7.9 | 3r.0 h.g| 76.3 7.5 75.0 7.4 69.4 =.0
8oo | 68.3 9.2 | 8.0 106 83.0| 10.6.[ 21,0 6.6 | 76.5| 10.0| 75.2 9.8 | 69.6 9.3
1000| 68.6% 11.5 83.3| 13.3 83.3 1 13.3 1.1 8.2 6.8 12.5 75.4 | 12.3 69.8| 11.9
1200 68.8| 13.9| 83.7| 16.o| 83.7| 16,0 21.1 9.9 77.1f{ 15.0| 75.7| 14.8| 70.1| 14.0
14oo| 6g.2 16 .2 84 .1 18.7 84 .2 18.7 21,2 11.5 77.5 17.5 76.1 17.3 70.4 16.4
1600 69.6 | 186 | 84.6| ar. 4| 84.7| ar.4| 21.3| 13.2| 58 0| 20,1 | 76.6| 19.9| 70.8| 18.8
1800| 70.0| 21,0 85.2| 34.2| 8.3| a4.2a| ar.4| 14.8) 785| 323.7| 77.1| 23.4| 71.2| 31,3
2000 0.5 23.4| 8 .9| 27.0| 86.0| 37.1| 2a1.5| 165} 9.1 | 35.4 | 77.7| aS5.0| 71.7| 23.9
2300 71.0| 35.9 | 86.7| 29.9| 86.8| ag.9g| a2r.6| 18.2| 79.8| 28.1| 78.3| a7.7| 72.3| 6.2
24o0| 71.6| 28.4| 87.6| 32.8| 87.6| 32.8| 21.7| 19.9| 80.5| 30.8| 79.0| 30.3| 73.9| 28.7
26oo0| 72.3| 309 | 88.5| 358 88.6| 35.8| ar.g| ar.7| 81.4| 33.5| 79.8| 33.0 3.6 3r1.3
a800| 73.0| 33.4| 89.6| 38.8| 89.6| 38.9| 22.0| 23.4| 82.3| 36.3| 80.7| 35.8| 74.4| 33.9
3ooo| 73.8| 36 0| go.7| 42.0| go.8| ha.o| 22.3| 25,1 | 83 2| 39.2| 81.7| 386 75.2| 36.5
3200 | 74.7| 38.7| 91.9| 45 1| 92.0| 4D5.2| 22.4| 36 9| 84.3| 4a.1 | 82.7| 415} 76.1] 39.3
34oo| 5.6 | 4r.4| 93.3| 48 4| 93.4| 48.4 | 22.6| a8 6| & .5| 45.1 | 83.8| 44.5| 77.1| 4a.o
3600 6.7 | 44.2| 94.8| bSr.7| 94b.9| 51 8| 22.8| Bo.4| 86.7| 48.2| 8. 0| 47.5| 8.1 | 44.8
3800 | 77.8 7. 96.4 | 55.2| 96.5| 55,2 | a3.0| 32.2 | 88.1f 51.4| 86.3| 50.6| 79.3| 47.6
hooo| 79.0| 49.9| 98.1| 58 8| 98,2 | 58.8| a3.3| 34.1| 89.6| 54.6| 87.8| 53.8| 80.5| 50.6
faoo| 80.3| bi.9|100.0| 62 5| 100.1| 62 5| 23.5| 35.9| 9gr.2| 58.0| 89.3| 57.1| 81.8| 53.6
hhoo| 81.6| 56 o| 102.1| 66.3 | 102.1| 66.3| 23.8| 37.8| ga.g| 61.4| gr.o| 60.5| 83 3| 56.7
46oo| 83.1| b5g.1 | 104.3| 70.3 | 104.3| 70.3 | a2b.1| 39.7] 94.8| 65.0| 92.8| 64.0| 84.8| b59.9
4800 | 84.7| 63.4 | 106.7| 74.4 | 106.7 | 74.4 | ab.4| 41.6| 96.8| 68.7| g4.7| 67.6| 86.5| 63.3
Sooo| 86 5| 65.8 | 109.3| 78.7 | 109.3| 78.8| ab.7| 43.6 | g9.0| 72.6 | 96.8| 71.4 | 88.3| 66.7
baoo| 88.3| 69.3 | 113, 1| 83 3 [ xra.x| 8 3| ab.r| 45.6 | 101.3| 76.6 | 99.0| 5.3 | go.2| 70.3
54oo| 9o0.3| 72.9 | 11b.2| 88 0| 115.2| 88. 0| 2ab.4| 476 |103.8| 80.8 | 101.5| 79 4| 932.2| 74.0
5600| ga.5| 76.6 | 118.5| ¢3.0| 1185 | 93.0| 35.8| 49.6 | 106.6| 85.2 |104.1| 83.7| 94.5| 77.8
5800 | 94.8| 80.5 | 1231 | 8.3 |122.1| ¢98.3 | a26.2| 51.7| 109.6} 89.8 | 107.0| 88.1| 9g6.9| 81.8
6ooo| 97.2| 84.6 | 126.0| 103.9 | 126.1 [ 103.9 | 26.7| 53.8 | 112.8| 94.7 | 110.0| 92.8| g9.5| 86.0
6aco| 99 9| 88.9 | 130.3 | 109.8 | 130.4 [ 109.9 | a7.1| 560 | 1163 | 99.8 | 113.4}| 97.8 | 102.3| go.4
6400 | 102.8| 93.4 | 135.0 | 116.1 | 135, v [ 116.2 | 327.6| 58.2 | 120.1 | 100.9 | 117.0| 103.0| 106.3| g5.0
6600 [ 106.0| 8.1 | 140.2 [ 122.9 | 140.3 | 123.0| 38.2| 60.4 | 134.3| 110.9 | 191.0|108.6 [ 108.6 | 99.9
6800 | 109.4 | 103.1 | 145.9 | 130.2 | 146.0 [ 130.3 | 28.7| 62.7 | 1a8.7 | r17.1 [ 1253 | 114.5 | 112.1 | 10D.0
7000 | 113.1 | 108 4 | 152,2 | 138.1 | 152,83 | 138,23 | 29.3| 65.0|133.7| 123.6 | 130.0| 120.8 | 115.9 | 110.4
m200 | 117.1 | 114,0 | 169.1 | 146.7 | 159.2 [ 146 .8 | ag.9| 67.4 [ 139.1 | 130.6 | 135.2 | 127.6 | 120.1 | 116.2
mboo | 131.5 | 119.9 | 166 .8 | 156.0 | 167.0 | 156.1 | 30.6| 69.9 | 145.1 | 138.2 | 14o.g | 134.8 | 124.7 | 122.4
=600 [ 126.3 | 126.3 | 175.5 | 166.2 | 175.7 [ 166.4 | 3r.3| 72.4 [ 151.8 | 146.4 | 147.2 | 143.7 [ 129.8 | 129.0
7800 | 131,5 | 133.1 | 185.3 | 177.6 | 185.4 | 177.7 | 32.0| 75.0 | 1bg.2 | 155.4 [ 154.1 | 151,32 | 135.3 | 136.0
8000 | 137.3 | 140.4 | 196.3 [ 1go.1 | 196.5 | 190.3 | 32.8| 77.6 | 167.3 | 165.1 [ 161.8 | 160.5 | 141,3 | 143.7
83200 | 143.6 | 148.4 | 208.8 | 204.3 | 209.0 | 204.5 | 33.6| 80.4 | 176.5 | 175.9 | 170.4 [ 170.7 | 148.0 | 153.0
8400 | 150.7 | 157.0 | 223.32 [ 230.2 | 223 .4 | 220.5 | 34.5| 83.2 | 186.9 | 187.9 [ 180.1 | 181r.9 | 155.5 | 161.0
8600 | 158.6 | 166.4 | 239.8 | 238.4 | 24o.1 | 238.9| 35.4| 86.1| 198.7|201.2 | 191.1]194.5|163.8|170.9
8800 | 167.3 [ 176.8 | 259.3 | 259.5 | 259.7 | abg.9 | 36.4 | 8g.0 | ara.1 | 216.2 | 203.6 | 208.5 | 173.1°| 181.8
gooo | 177.2 | 188,23 | 282.4 | 284.2 | 282.8 | 284.6 | 37.4| 93 1 | 227.7|233.3 [ 217.9 | 224.4 | 183.7| 103.9
ga0o | 188 .4 | 301.0 | 310,32 | 313.5 {1 310.7|314.0| 38.5| 95.3 | 345.9|aba.g | 234.5|243.6 | 195.6 | 207.4
ghoo | 3o1.v | 215.3 | 344.1 | 349.0 | 344.7 | 349.6 | 39.7| 98.6 | 267.0| 275.8 | 253.8 | 263.5 | 209.3 | 222.9
g6oo | 215,97 | 231.5 | 386.5 | 393.0 387,3 39g3.8| 41.0]| 102.0| 292.3|303.7}|376.8|a88,1| 1225.0]|340.0
9800 | 232.6 | 2bo.1 | 441.0 | 4bg.v | 44a. 1 | 4501 | 4a.4 | 105,51 333.11335.1 | 304.31317,21243.41 360.0



TABLA [Ilter

Valores de d y r para 35 estaciones sismograficas de los dos hemisferios, relativos a un centro de proyeccién
¢, = 0°, 3, = 100° E



Valores de d y r para 35 estaciones sismograficas de los dos hemisferios

Adelaide Amboina Athénes Baku Batavia Bombay Calcutta
A h=—39°86; h=—61°61; h=10°77; h=29°13b; h=—80°79; h=>5%°31; h=64°76;
a=S41°76E a—S82°30E | a=Nb51°23W | a=N/,2°05W a=S847°68E | a=N53°15W | a=Nabog8W
km
d r d r d r d r d r d r d r
ooo| 46.8 o.0| 235.3 o.0| 82.8 o.o| 58,6 0.0 8.1 o.0| 29.3 0.0 22.4 0.0
200 | 46.8 1.9 | 25.3 1.7| 83.8 2.6 58.6 2.1 8.1 1.6 29.3 1.7 22.4 1.7
hoo| 46.8 3.8 25.3 3.3] 8a.9 5.3| 58.7 h.a 8.1 3.2 a9.4 3.4 3232.4 3.3
boo| 46.9 5.7 | 25.4 5.0 8.1 8.0 58.8 6.3 8.1 h.7| 29.4 5.1 | 323.4 5.0
800 | 47.0 7.7 1 35.4 6.7 83.3| 10.6 | 58.9 8.5 8.1 6.3 29.5| 6.8| 1235 6.6
1000 | 47.1 9.6 25.5 84| 8.6| 13.3| 59.1| 10.6 8.1 7.9 29.5 85| 235 8.3
r1aoo| 47.3| 1.5 255 10.1| 84.0| 16,0 59.3| 13.7 | 8.« 9.5 29.6| 10,3 | 22.6 9.9
1foo| 47.5| 13.5| 25.6| 11.8| 84.5| 18.8| 5H9.6| 14.9 8.a| 11,1 | 29.7| 12,0 22.7| 11.6
1600 | 47.7| 15.4| 25.7| 13.5| &.0| 2r.5| bg.9| 17.1 8a| 12.7| 29.8| 13.7| 22.8| 13.3
1800 | 475.9| 17.4| 25.8| 15,2 | 85.6| 24.3| 60.2| 19.3 8.a| 14.3| 30.0| 15,5 | 323.9| 15.0
2000 | 48.a| 19.4| 26 0| 16.9| 86.3| 37.2| 60.5| ar1.5 83| 15.9| 3o.1| 17.2| 23.0| 16.7
2200 | 48.5| ar.4| 26, 1| 186 | 87.1| 30.0| 60.9| 23.7 83 17.6 | 30.3| 19.0] 23.1| 18.4
aloo| 48.9| 23.4| 263 | 3203 | 88.0| 33.0| 61.4| 235.9 83| 19.2| 30.5| 20.8| 23.2| 20.1
26oo | 49.2 | 25.5 26 4| 23.1 88.9| 36.0 6r.9 | 28.3 84| 20.8 3o.7| 2a2.6 23.4| 21.8
a8oo | 4g.7| 27.5| 26.6| 33.9| go.of 39.0| 62.5| 30.6 85| 22.5| 30.9| 34.4| 23.6| 23.5
3o00| H50.1} 29.6 | 26.8| 35.7 | gr.r| 4a.1| 63.a| 33.9 85| ab.2| 3r.2} 26,2 | 23.7| 25.3
3200 50.6| 31.7| a7.1| 27.4| 9a.4| 453 63.9| 35.3 86| 25.9| 31.4| 28.0| 23.9| 27.0
3boo| H51.1| 33.9| 27.3| 39.3| 93.8| 48.6| 64.7 37.7 87| 27.6 31.7| 29 9| 24.2| 28.8
36oo| 51.7| 36.1| 27.6| 31.1| 95.3| 52.0] 65,5 fo.a 87| 29.3| 32 0| 31.8| 24.4' 30.6
3800 52.3| 38.3| a-.g| 33.9| 96.9| 55.4| 66.3 | 4a.7 88| 3r.0| 32,4 33.9| 24.6| 32.
hooo| 53.9| 4o.b| 428.2| 34.8| 08.6[ Bg.o| 67.2| 45.3 89| 32.7| 33.7| 35.6 | a24.9| 34.3
haoo| 53.6| 42.8| 285 36,7 | 100.5| 62.7| 68.2| 47.9 g.o| 34.5| 33.1| 37.6| ab.a| 36,3
bhoo| 54.4| 45.a] 28 8| 38.6 | 102.6| 66.6 | 69.3| 50.6 g.1| 36.3| 33.5| 39.5| 25.5| 38.1
46oo| 55.3| 47.6| 39.2| 4o.6|.104.8| 70.6 | 70.4 | 53.4 g.2| 38.1| 33.9| 41.5| 25.8| lo.o
480oo| 56.0| 50.0| 29.6| 43.6 | 107.2| 74.8| n71.7| 56.3 9.3 39.9| 34.4| 43.6| a6.1| 41.9
5000 | 56.9| 52.5| 30.0| 44.6 | 109.9| 79.1 | 73.0| 59.1 9.4 41.7] 34.9| 45.7| 26.5| 43.9
5200 | 57.9| 55.0| 30.4| 46.6 | 112.7| 83.7| 74.4| 63.1 9.6 | 43.6| 35.4| 47.8| 26.8| 45.9
bhfoo| H8.9| 57.6 | 30.8| 48.7| 115.8| 88.5 | 75.9| 65.2 9.7 45.5{ 35.9| 49.9| 27.3| 47.9
5600| 60.0| 60.3 7 31.3| 50.8 | x19.a| 93.5 | 7.5 | 68.4 9.8 47.4| 36.5| 53.1| a7.7| bSo.o
5800 | 61.2| 63.0| 31.8| H52.9| 122.8| 98.8| 79.2| 71.7| 10.0| 49.4| 37.1| 54.3 | a8.1| Ba1
6ooo| 6a2.5| 65.8| 3a2.4| 55.1 | 126.8|104.4| 8r.1| 75.2| 10.2| Hr.4| 37.8| 56.6| a8.6| 54.2
6200 | 63.8| 68.8| 33.0| 57.4 | 131.2|110.4| 8.0 78.7| 10.3| 53.4| 38.5| 58.9| a29.1| 56.4
64oo| 65.2| 71.8| 33.6| 59.7|136.0|116.8| 85.a| 83.4| 105| 55.4| 39.2| 61.3| 29.6| 58.6
6600 | 66.8| 74.9| 34.a| 62.0| 141.2|133.7| 87.5| 86.3| 10.7| 57.5| fbo.o| 63.7| 3o0.2| 6o.g
6800 | 684 | 78.1 | 34.9| 64.4 | 146.9|131.1| 89.9| 90.3 | 10.9| 59.7| 4o.8| 66.2| 30.8| 63.2
7000 | =0 1| 8t.4| 35.6| 66.8|153.3 |139.1| 92.6| 94.5| r1.1| 61.8( Ar.7| 688 3r.4| 656
7200 | 71.9| 84.8| 36.4| 69.3 | 160.4 | 147.7| 95.4| 99.0| 11.3| 64.0| 42.6| 1.4 | 32.1| 68.0
7400 | =39 | 8.4 | 37.2| 71.9|168.2 [1567.2 | 98.5|103.6 | 11.6| 663 | 43.6| 74.1| 32.8| 70.5
7600 | =6 1| ga.1| 38.1| 74.5 | 177.0|167.6 [ 101.8 | 108.5 | 11.8| 686 | 44.7| 76.9| 33.5| 7.1
7800 =8.4| g96.0| 39.0| 77.2|186.9|179.1 | 105,56 | 113.7| 13.1| 7r.0| 45.8| 9.7 34.3| 75.7
8000 | 80.8|100.1| f40.0| 80.0| 198.1|191.8 | 109.3 | 119.2 | 12.3| 73.4| 46.9| 8a.7| 35.1| 78.4
8200| 83.4|104.4| 41.0| 82.9| 210.9|206.1 | 113.6 | 13ad. 1| 12.6| 75.8 | 48.2| 85.7| 36.0| 8r.1
8400 | 86.3|108.9 | 4a.1| 85.8|225.6|222a.4 | 118,92 |131.4| 12.9| 78.4| 49.5] 88.8| 37.0 84.0
8600 | 8g.4 | 113.6 | 43.3| 88.9 | 242.6 | 241.0 | 123.3|138.1 13.3| 81.0| Hr.0| 931 3820 86.9
8800 | ga.7 | 118.6 | 44.6| ga.1 | 262.5|262.5 | 128.9|145.3| 136 83.6| 52.5| ¢5.5| 39.1| go.0
000 6.3 | 123, 45. 5.3 | 286.2 | 287.7 | 135.1|153.1 | 14.0o| 86.4 | 54.1| g9.0| 4o.a| 93.1
gnoo lgo,n lug_g 67.2 38.7 314.6 | 317.8 | 142.0 | 161.6 | 14.4| 8g.2a| 55.9|103.6| 41.4| 6.3
ghoo | 104 .4 | 335.4 | 48.8| 102.3 | 349.6 | 354.3 | 149.6 | 170.8 | 14.8 | 93.3 | 57.7(106.4| 42.7] 09.7
9600 | 109.1 | 141.8 | 50.5 ]| 105.9 | 393.5|399.8 | 158.1 | 18r.0| 15.2| g5.1[ 59.7 110.3 | A4 v 10%.:
9800 | v14.2 | 148.9 | b5a.a|109.7| 450.1 [ 4D7.9 | 167.6 193,91 15.71 98.11 61.gl 114,51 45.6 106.8



F. LoNkennEMER, Elementos nuevos para la determinacion de los epicentros 205

Colombo Ekaterinburg Helwan Hongkong Irkutsk Jinsen Kobe

A h—68°73; h=2b5°03; h=18°39; h=63°77; h=37°61; h=45°2a5; h=—4a°33;
a=N70°66W | a=N22°52W | a=N58°35W | a=N30°86E a=N3°33E | a=N30°19E | a=N39°78E

km : S—
d r d r d r d r d r d r d r

ooo| 188| o0.0| 63.7| o0.0]| 72.1 oo 23.3| o.0]| 4g.2 0.0| 4r1.3 o.o| 44.3 0.0
200 | 18.8 1.6 63 7| 2.2 73.1 2.4 ] 23.3 1.6 49.2 2.0| 41.3 1.8 44.3 1.9
boo| 18.8 3.2 | 63.8 h.h| 73.a 4.8| 23.3 3.3 49.3 3.9| 41.3 3.71 44.3 3.8
6oo| 18.8 h.g| 63.9 6.6 [ 732.4 7.2 | 23.3 5.0 49.3 5.9 | 41.3 5.5 | 44.4 5.6
80| 189 6.5 64.0| 8.9 72.6| 9.6| 23.4| 6.6 49.4 7.8 4v.4| 7.4 44.5 7.5
1000 | 18.9 81| 64.2| 11.1| 72.8| 12,0 23.4 8.3 49.6 9.8 | 41.5 9.2 | 44.6 9.4
1200 19.0 9.8 64.5| 13.3| 73.1| 14.4| 23.5| 10.0| 49.7| 10.8| 41.6| 1.1} 44.8| 11.3
1hoo| 19.0| 11.4| 64.8| 15,6 | 73.5| 16,9 | 23.6| 11.6| 49.9| 13.8| 41.7| 12.9| 4h.g| 13.3
1600 19.1| 13.1| 65.1| 17.9| 73.9| 19.4 | 23.7| 13.3| Ho.a| 15.8| Ar.9| 14.8| 4.1 | 15.1
1800 | 19.2| 14.7| 65.5| 20,2 | 74.4| 21.9| 23.8| 15.0| Do.4| 17.8| 42.2| 16.6 | 45.4| 17.1
2000| 19.3| 16,4 65.9| 23.5 | 74.9| 24.4| 23.9| 16,7 bo.7| 19.8| 42.4| 186 | 45.6| 19.0
2200 19.4| 18,1 66.4 | 24.8| 75.5| 27.0| abh.o| 18 4| Hr.1| 21.8| 42.6| 20.5| 45.9| ar.0
3foo| 19.5| 19 8| 67.0| a27.2| 76.3| 29.6 | a24.a| 20.1| Br.4| 23.9| 43.9| 22.4| 46.2] 323.0
36oo| 19.6 | 21.5| 67.6| 29.6 | 76.9| 32.2| 24.3| ar.g| 51.8| 26.0| 43.2| 26.4| 46.6| 35.0
2800 | 19.7| 23.2| 68.a| 33.1| 77.7| 34.9| 24.5| 23.6| 523 28, 1| 43.6 26.4| 47.0| 27.0
3000 | 19.9| 24.9| 68.9| 34.6 | 786 37.6| 34.7| ab.4| 52.7| 30.3| 4hh.o| 38.4| 47.4| ag.1
3200 | 20.1| 26.6 | 69.7| 37.1| 79.6| bo b | 3b.9| a7.a| 53.3| 32.4| 44.4| B0.4| 47.8]| 3B1.u
34oo| 30.2| 28 4| 70.6| 39.6 | 8o.7| 43.3| ab.1| ag.o| H3.9| 34.6| 44.8| 3a.4| 48.3| 33.a
3600 | 20.4; 30.2a| 71.5| 42.3 | 81.8! 46.2| 25.4| 30.8| H4.5 ! 36.8| 45.3| 34.5| 48.8} 35.3
3800 20.6| 33.0| 72.5| 45.0| 83.0| 4g.2a| 35.6| 32.6| 55.1| 39.1| 45.8]| 36.6 | 4g9.4| 37.5
kooo| 20.8| 33.8| 73.6| 47.7| 84.4| 52.3| a5.9| 34.5| 55.8| 41.4| 46.83| 38.7| 50.0| 39.7
b2o0| a21.x| 35.6 | 74.7| 50.5| 85.8| 55,4 a26.2| 36.3| 56.6| 43.8 | 46.9| bo.g| 50.6| 41.g
bhoo| arx.3| 37.4| 75.9| 53.4 | 87.4| 58.7| 26.5| 38.a| 57.3| 46.2| 47.5| 43.1 | 5r.3| 44.a
b6oo| 21,6 | 39.3| 77.2| 56.4 | 8g.0o| 6a.1| 26.8| bo.t | H58.a| 48.6 | 48.a| 45.3 | 5a.1| 46.5
4800 | 31.8| 4r.a| 78.7| 59.4 | 9o.8 | 655 37.2| ha.x| bg.1| S1.1| 48.9| 47.6| 52.8| 48.9
dooo | 2a.1| 43.1| Bo.a| 62,6 | 92.8| 69.1| 27.6| 44.x| 6o.x| 53.9| bog.7] 4g9.9| 53.7| 51.3
5200 | 232.4| 45.1 | 81.8¢ 65.8| 9h.9| 72.9| 28.0| 46,1 | 6r.2a| 56.3 | 50.5| 53.3| 54.6| 53.7
S4oo| 22.8| 47.1| 83.6| 69.2 | 97.1| 76.8| 28 4| 48.1| 62.3| Bg.o| 51.3| Hb4.7| 55.5| 56.3
5600 23.1| 4g9.1 | 8.5 73,7 99.6| 80.g| 28.8| H5o.a! 63.5| 61r.8| 52.a| 57.2] 56.5| 58.8
5800 | 23.5| 51.1| 87.5| 76.3 | r02.2| 8.1 | 29.3| 53.3| 64.8| 64.6| 53.a| 5g9.7| 57.6| 61.5
6ooo| 23.9| 53.a| 89.7| 80.0| 105.0| 89.6| 29.8( 54.5| 66.1| 67.5| 54.a| 62.3| 58.8| 64.a
6200 | 24.3| 55.4| 92.0| 84.0| 108, 1| 94.3| 30.3| 56.7| 67.6| 70.5| 55.3| 65.0| 60.0| 67.0
6hoo | 34.7| 57.5| 94.5| 88.1 | 111.5| 99.3| 30.8| 58.9| 69.1| 73.7| 56.5| 67.8| 61.3| 69g.9
6600 | 25.2| 59.7| 97.2| 92.4 | 115.1 | 1044 | B1.4| 61.3| 70.8| 6.9 | 57.7| 70.6 | 6a.7 73.9
6800 25.7 | 62.0 | 100.1| 6.9 | 119.0 |T09.9 | 32.0| 63.6 | 73.5 éo.a 59.1| 73.5| 64.2| 5.9
7000 | 26.2 | 64.3 | 103.3 | 101.6 | 123.3 | 115.8 | 33.7| 66.0| 74.4| 83.7| 60.5| 76.5| 65.8| =g.1
7200 | 26.7 | 66.7 | 106.8 | 106.6 | 128.0 | 123.x | 33.4| 68.4| 76.5| 87.3| 62.0| 79.7| 67.4| 83.4
7400 | 27.3 | 69.1 | 110.5 | 111.9 | 133.1 | 128.8 | 34.1 70.9 | 78.6 [ gr.1 63.6 | 8a.9g| 69.2| 85.8
7600 | 37.9| 71.5 | 114.6 | 117.5 | 138.8 | 136.0| 34.9| 73.5| 81.0| ¢5.0| 65.3| 86.2 1.2 | 8¢.4
7800 | 28.5| 74.0 | 119.0| 133.5 | 145.0]143.8| 858 76.1| 83.5| g9.1| 67.1| 89.7 73.2 | ¢3.1
8000 | 29.2 | 76.6 | 123.8 | 1329.9 | 151.9 | 152.3 | 36.7| 8.9 86.2|103.5| 69.1| 93.3| 75.5| gb.9
8200  Jo.0| 79.3 | 129.1|130.8 | 159.6 [ 161.5 | 37.6| 81.7| 89g.1|108. 0] 71.2| 97.1 77.9 | 101.0
8400 | 30.7 | 83.0 | 134.9(144.2 | 168.3 |171.7| 38.6| 84.5| g92.2|112.8| 73.4| 101.0| 80.4|105.2
86oo | 31.5| 84.9 | r4r.4 | 152.2 | 177.8 |182.9| 39.6| 87.5| 95.6|117.8| 75.8 | 105.1 | 83.2| 109.6
8800 | 32.4 | 87.8|148.5 [ 160.9 | 188.7|195.3 | 40.8| 90.6 | 9.3 | 123.1| 78.4 | 109.4 | 86.2 | 114.3
gooo| 33.3| 90.8 | 156.4|170.5 | 201.1|209.3| 43.0| 93.8| 103.3{128.8| 81.a| 114.0 89.4 | 119.2
9300 | 34.3| 93.8(165.3|181.0| 2153 |22b.1| 43.2| 97.0|107.7|134.9| 84.3| 118 7 92.9 | 134.4
ghoo| 35.4| 97.0 | 175.3 | 192.6 | 231.7 | 243. 1| 44.6 ]| 100.4 | 1325 | 141.3 | 87.6 | 123.8| ¢6.6 129.9
gboo | 36.5 | 100.3 | 186.6 | 205.5 | 950.9 | 263.8 [ 46.1 | 104.0 | 117.7|148.3 | gr.1|129.1 | 100.8 | 135.8
9800 | 37.71103.8 | 199.4|230.0] 273.6 | 283.1| 47.6 107.7 [ 123.5 | 155.8 | 94.9 | 134.8 | 105.2 | 14a.1
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Ksara Madras Makeyevka Manila Melbourne Mizusawa Osaka.
A h—21°2b; h=65°36; h=l8°29‘, h=64°64 ; h=33°97; ’1:35076; h=42a°%09;
a=Nb53°33W | a=N64°78W | a=N38°46W a=N54°00E a=S,2°30E a=N38°g5E a=N3g°ggE
km
d r d 1 d r d r d r d r d r

ooo| 68.4 o0.0| 21.8 o.o| 72.3 o.0| 21,5 0.0 53.a 0.0| bHr.2 o.o0| 44.4 0.0
200| 68.4 2.3 | a1.8 1.6 72.3 2.4 | 23.5 1.6 | 53.3 2.0| H1.2 2.0| 44.4 1.9
hoo| 68.4 4.6 | ar.g 3.3 731.4 4.8 22.6 3.3 | 53.3 h.o| 51.3 b.o| 44.5 3.8
6oo| 68°5 6.9 ar.g h.g| 72.5 m.a| 226 bH.0! 53.4 6.1 S51.4| 6.0 44.5 5.6
8oo | 68.7 9.3 | ar.g 6.6 | 72.7 9.6 | 22.6 6.6 | 53.5 8.1 51.5 8.0 44.6 7.5
1000| 6g.o| 11.6 22.0 8.2 n3.0| 13.0 23.7 8.3 53.6 | 10.1 br1.6 | 10.0| 44.8 9.4
1200 | 69.3 13.9 22.0 9.9 73.3 14.5 22.7 9.9 53.8 | 13.12 51 .8 12.0 bh.9g| 11.3
14oo| 69.6 | 163 | 22.1| 11.6 | 73.6| 16,9 | 22.8| 11.6| b4.o| 14.2| S52.0| 1h 0| 45.1| 13.3
1600 70.0| 18.7| 22,2 13.a| 74.0| 19.4| 22.9|"13.3| 54.3| 16.3| 52.3| 16.0| 45.3| 15.2
1800| 50.5| ar.1| 22.3| 14.9| 74.5| 31.9| 23.0| 15.0| 54.6 18.4| 52.5| 18,0 45.5| 17.x
2000| 71.0| 23.5| 2.4 | 16.6| 5.1 | 24.4 | 23.1| 16,7 54 9| 205]| 53.9| 20.1| 45.8| 19.1
2200 71.5| 26,0 22.5| 18.3| 75.7| 27.0| 23.3| 18 4| 55.3| 22.6 | 53.a| 33,2 46.1| ar.o0
2400 | 72.1| 28.5| 23.7| 20,0 76.4| 29.6 | 23.4| 20.1| 55.7| abk.7| 53.6| 234.3| 46.4| 23.0
2600 | 72.8| 31.0] 22.8( ar.7| 77.1| 32,2 23.5| 21.8| 56.2| 26.9 | Sb4.of 26.4 | 46.7| 25.0
2800 | 78.5| 33.6 | 23.0| 23.5| 77.9| 34.9| 23.7| 23.5| 56.7| 29.1| 54.5| 38.6| 47.1| a7.0
3000 | 74.3| 36.2 | 23.2| 25.2| 98.8| 37.7| 23.9| 25.3 | 57.2| 31.3| 55.0| 30.8| 47.5| 29.1
3200| 75.2) 38.9| 23.4| a7.0| 79.8| 4o.b| a4.1| 27.1| 57.8| 33.6| 55.6| 33.0| 48.0| 31.1
34oo| 76.2| 41.6| 23.6| 28 8| 80.8| 43.3 | 24.3| 28.9 | 58.4| 35.9 | 56.2| 35.2 | 48.5| 33.3
3600 | 77.2| 44.4 | 23.8| 30.6| 82.0| 46.3 | 24.5| 30.7| 59.1| 38.2 | 56.8| 37.5| 4g.0| 35.4
3800 | 78.3| 47.2 | 3b.o| 32.4| 83.a| 49.3 | 24.8| 32.5| 59.8| 4o.6 | 57.5| 39.8| 49.6 | 37.5
hooo| 79.6| Ho.a| 24.3| 34.2| 84.6| 53.4| 25,0 34.3| 60.6| 43.0| 58.2| h4a.a| Ho.3| 39.7
h200| 80.9 | H53.2 | 2a4.5| 36.1| 86.0| 55.5 | 25.3| 36.2 | 61.5| 45.5| S59.0| 44.6| 50.8| 4a.0
bhoo| 82.3| 56.3 | 24.8| 37.9| 87.6| 58.8| ab.6 | 38.1 | 62 4| 48.0 59.9| 47.1| 51.5| 4b4.2
46oo| 83.8| 59.4 | ab.1| 39.9| 89.3| 63.2 | ab.g| ho.o| 63.4| Ho.5| 60.8| 4g9.6| 5a2.2| 46.6
4800 | 85.4| 62,7 | 25.4| 41.8| gr.1| 65,6 | 26,3 | 4r.9| 64.4| 53.2| 61.8| ba.x| 53.0| 48.9
booo| 87.1| 66.1| 25.8| 43.8| g¢3.0| 69.2| 366 | 43.9| 65.6| H55.9| 62.9| 54.8| 53.9| 51.3
5200| 8g.0| 69.6 | 26.2 | 45.7| ¢5.1| 73.0| 37.0| 45.9| 66.7| H58.6 | 64.0| 57.5| 54.8| 53.8
54oo| gr.o| 73.3| 26.6| 47.7| 97.4| 76.9| 37.4| 47.9| 68.0| 61.5| 65.2| 60.2 | 55.7| 56.3
56oo| 93.2| 77.1| 37.0| 49.8 99.8| 8r.o| 27.8| S50.0 | 69.3| 64.4 | 66.4| 63.1| 56.7 58,g
5800 | ¢5.6 | 81.0| 27.4| 51,9 |10a.5| 8.3 | a83| ba.1| 708} 67.4| 68.8| 66.0| 57.8 61,
6ooo| o8.1| 85.a| 37.9| 54.1|105.3| 89.7| 28.8| B4.2a| 72.3| 70.6 | 69.3| 6g.0| 59.0| 64.3
6200 | 100.8| 89.5| 28.3| 56.2 | 108.4| 94.4| 29.3| 56.4| 74.0| 73.8| 70.8| 72.3| 60.3| 67.1
6400 | 103.8| 94.o| 38.9| 58.4 | 111.8| 99.4| 29.8| 58.7| 75.8| 7.1 | 73.4| 75.4| 61.5| 70.0
6600 | 107.0| 98.8 | 29.4| 60.7 | 115.4 | 104.6 | 3o.4 Go,g 77.7| 80.6 | 74.2| 78.7| 62.9| 73.0
6800 | 110.4 | 103.8 | 30.0| 63.0| 119.4 | 110.2| 31.0| 63, 79.7| 84.a| 76.1| 8a.,a| 64.4| 76.1
moo0 | 114.2 | 109.1 | 30.6| 65.4 | 123.7|116.1 | 31 6| 65,7} 8r.9g| 88.0| 78.2] 85.8| 66.0| 79.2
7200 | 118.3 | 114.8 | 31.2| 67.8 | 128 4 |122.4| 32.3| 68.1| 84.2| g1.9| 80.4| 89.6 | 67.7| 8.6
74oo | 122.7 | 120.8 | 31.9| 70.3 | 133.6 | 139.1 | 33.0| 70.6| 86.8| 96.0o| 8a.7| 93.5| 69.5| 86.0
7600 | 127.6 | 137.3 | 32.6 | 72.8 | 139.3|136.4| 33.9| 73.1| 89.5|100.3 [ 85.2| 97.6 | 71.5| 89.5
=800 | 132.9 | 134.2 | 33.4| 75.4 | 145.5 | 144.2a | 34.5| 75.7| 92.4 | 104.8 | 87.9|101.9| 73.6| 93.2
8000 | 138.8 | 141.6 | 34.9| =8.1 | 152.4 |15a.79 | 35.3| 78.4| 95.6 )| 109.6 | 90.8 1065 | 75.8| 97.1
8200 | 145.3 | 149. 35.1| 80.8|160.2 |162.0| 36,29 81.2| 99.0|114.6 | 94.0| 111.2 | 78.2| 101.2
8400 | 153.5 158_% 36.0| 8.7 |168.8|172.a| 37.9| 84.1 | 109.7]120.0| 97.4|116.3| 80.8 ]| 105.4
8600 | 160.5 | 168.1 | 37.0| 86.6 | 178.5|183.5| 38.a| 87.0| 106.7 | 135.6 | 101.1 [ 131.6 | 83.5| 109.8
8800 | 169.5 | 178.7 | 38.0| 89.6 | 189.4 | 196.0| 39.3| go.o| srr.1|131.6 | 105.1|127.3 | 86.5| 114.5
ooo | 179.6 | 190.4 | 39.1 2.7 | 301.9210.0| 40.4 3.2 | 115.9 | 138.1 | 109.5|133.3 | 89.8| 119.5
gaoo 13?.1 223.4 42,3 gs.g 216.2 | 22D.9 | 41.6 36_4 1a1.a [ 145.0 | 114.3 ] 139.8 | 3.3 | 1247
ghoo | 204.1 [ 218 1| 41.6)| 99.2 | 232.8 [ 244 v | Aa. 99.8 | 137.0| 152.5 | 119.6 | 146.7 | 97.1| 130.2
gboo | 319.2 | 234. 4a.q | 103. 9259.1 | 265.0 | 44. 1033 133.4|160.6 | 1a5.4 | 154.2 | 101.2 [ 136.1
9800 | 236.6 | 253, 44.3 | 106 275.0 | 289.5 | 45.8 | 106.9 | 140.5 | 169.4 | 131.8 | 162.3 | 105.8 | 142.4
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Perth Phu-Lien Riverview Simla Suva Sydney Taihoku

A h=>54°72; h=68°ar1; h=31°3¢g; h=b5a°1133 h=10°¢8; h=31°35; h=>57°45;
a=S23°63E a=N16°g1E a=S849°29E | a=N33°73W a=3871°50K a=S849°27E a=N38°14E

km
d r d r d r d r d r d r d r

ooo| 3r1.8 o.0| 19.3 o.0| 56.1 o.o| 34.3 o.o0| 8a2.5 o.0| 56.13 0.0 | 29.3 0.0
200| 31.8 1.7 19.3 1.6 56.1 2.1 34.3 1.8 83.5 2.6 56.2 2.1 29.2 1.7
boo| 31.8| 35| 19.3| 3.3| 56.a| 4.1 | 34.3| 35| 86| 53| 56.a| 4.1| 3g.a| 3.4
6oo| 31.9 52| 19.3 h.g| 56.3 6.2 | 34.4 5.3 | 82.8 7.9 | 563 6.2 29.3 5.1
8oo| 31.9 6.9 19.3 6.5 56.4 8.3 34.5 7.0| 83.0| 10,6 96.5 83| 129.3 6.8
1000| 32.0| 8.7 19.4 82| 56,6 104 34.5 88| 8.3 13.31 56.6| 10.4 | 39.4 8.5
1200 32.1| 10.4 | 19.4 9.8 56.8| 12.5| 34.6| 10,6 | 83.7| 16,0 56.8| 12.5| 29.5| 10.3
1400 32.2| 12.2| 19.5| 11,5 570 14.6| 34.8) 12.4| 84.a| 18.9| b57.v| 14,6 29.6| 13.0
16oo| 32.3| 13.9| 19.6| 13.1| 57.3| 16.7| 34.9| 14.1 | 84.7f 315 57.4| 16,7 29.7| 13.7
180 | 32.5 15,7 19.6| 14.8f 57.6| 188 | 35.1| 15,9 85.3| 24.2| 57.6| 18.8( 29.8| 15.5
2000 32.7| 17.5| 19.7| 16.4| 58.0| 31,0 353 178 8.0 37.1| 58 0| 21.0| 30.0| 17.2
2200| 32.9| 19.3 | 19.9| 18.1| 58.4| 23.2a| 355 19.6 | 86.8f 29.9| 568.4| 23.2| 3o.2| 19.0
24oo| 33.1| ar.1| 30.0| 19.8| 58.8| ab. 4| 35.7| ar.4| 87.6| 33.9| 58.9| a5.4| 30.4| 20.8
26oo| 33.3| 22.9| 20.1| 21.5| H59g.3| 27.6| 36.0| 23.3| 88.6| 35.8| 59.4| 27.6| 30.6| 22.6
2800 | 33.6( 24.7| 20.2| 23.a| 59.9| 29.9| 36.3| 35.1| 89.6| 38.9| 59.9| 29.9| 30.8| 24.4
3ooo| 33.8( 26.6 | 20.4| 24.9| 60.5| 32,2 36.5| 270 90.8| 42.0| 60.5| 32.2| 31.0| 26.3
3aoo| 34.1| 285 | 20.6| a6, 9| 61.1| 34.5| 36.9| 28.9| 92:0] 45.x | 6r.1| 34.5| 31.3| 28.0
34oo| 34.4| 30.4| 20.7| 3a8.4| 61.8| 36.8| 37.2| 30.8| 93.4| 48.5| 61.8] 36.9| 31.6| 2g.9
36oo| 34.8| 32.3| 20.9| 30.2| 62,5 39.3| 37.6| 32.8| 9b.9g| 51.8| 62.6| 39.3| 3r.9| 31.8
3800 | 35.r| 34.2| ar.1| 332.0| 63.3| 41.7| 38.0| 34.8| 96.5| 55.2| 63.4| 4i.7| 3a2.3a| 33.9
bfooo| 35.5| 36.2| ar.4| 33.8| 64.a| 4L4h.a| 38B.4| 368 o8.2| 58.8| 64.3{ 4h.2| 32.6| 35.6
h200| 35.9| 38.a| a2ar1.6| 35.7| 65.1| 46.8| 38.9| 38.8 |100.1| 62.5| 65.2| 46 8| 33.0| 37.5
bhoo| 36.4| bo.a| 21.8| 37.5} 66.1| 49.4| 39.4| ho.g | 102.2| 66.3| 66.3| 4g.4 | 33.4| 39.5
hb6oo| 36.9 | 4a.a| a32.1| 39.4| 67.2| b2.0o| 39.9| 43.0| 104.4| 70.3| 67.2| Ha.x | 33.8| 41.5
h8oo | 37.4| 44.3| aa. 4| 41.3| 68.3| 54.8| ho.h| 45.1 | 106.8| 74.5| 68.4| 54.8| 34.2| 43.5
5000 37.9| 46.4 | a22.7| 43.3| 69.5| 576 | 4r.o| 47.3 |109.4| 78.8| 69.6| 57.6 | 34.7| 45.6
5200 | 38.5| 48.6| 23.0| 45.2| 70.8| 60.5| 41.6| 49.5 | 112,2| 83.3| 70.9| 60.5| 35.2| 49.7
Shoo| 3g9.1| 50.8 | 23.3| 47.2| 72,2 635 42.3| Sr.7|115.3| 88.1| 72.3| 63.5| 35.8| 4g.9
5600| 39 7| 53.0| 23.7| hg9.2; 73.7| 66.5| 43.0]| DHh.o | 118.6| 93.1| 73.8| 66.6, 36.4| b5a.1
5800 | 40.4| 55.3 ab.1| 51.3 5.3 | 69.7 43.8 | 56.3 | raa.a| ¢8.4 79.4 | 69.7 37.0| 54.3
6ooo | 41.1 7.6 | a4.5| 53.4| 77.0| 73.0| 44.6| 58.7 | 126.1 | 104.0| 77.1| 73.0| 37.6| 56.6
6200| 41.9| 60.0| 34.9| 555 | 78.8| 76.4 | 45.4| 61.2 | 130.4 | 109.9| 78.9| 76.4 | 38.3| 58.9
6400 | 42.7| 62.5| 25.3| 57.7| 80.8| 79.9| 46.3| 63.7|135.2|116.3| 80.9| 79.9| 39.0| 61.2
6600 | 43.6| 65.0| 25.8| 59.9 | 83.9| 83.6| 47.3| 66.3 | 1403 |133.1| 83.0| 83.6| 39.8| 63.7
6800 44.5. 67.5| 26.3| 6a.1| 85.2| 87.4 | 48.3| 68.9 | 146.0|130.4 | 85.2| 8;.5| 40.6| 66.2
7000 | 45.5| 7o.1| 26.8| 64.4| 87.6| 9gr.4| 49.4| 71.7|152.3|138.3| 87.7| o1.5| 41.5]| 68.7
7200 | 46.5| 72.8| 27.4| 66.8| go.a| 95.6 | 50.5 | 74.5 | 159.3 | 146.8| 9o0.3| 95.5| 42.4| 71.3
7600 | 47.6| 75.6 | 28.0| 69.2| g93.0|100.0| 51.7]| 77.4 | 167.1|156.2| 93.1|100.1| 43.4 T 74 .0
7600 | 48.8| 78.5| 28 6| 71.7| 96.0|104.6 | 53.0| 80.3 | 175.7|166.5| 96.1 | 104.7| 44.4| 76.8
7800 | 50.0| 81.5| 29.3| 74.2| 99.3 | 109.5 | 54.4| 83.4|185.5|177.8| 99.4 | 109.5| 45.5| 79.6
8ooo| 51.3| 84.5| 30.0| 76.8 | 102.9|{114.6 | 55.9| 86.6 | 196.5 | 190.4 | 103.0 | 114.7 ]| 46.7| 82.6
8200 53.7| 87.7| 30.7| 79.5 | 106.9 | 130.1 | 57.5| 89.9 | 209.1|204.5| 106.8 | 120.1| 48.0| 85.6
84oo| 54.2| go.g 31.5| 83.3 | r110.9|135.9| 59.1| 93.3 | 223.5(220.5| 111.2|126.0| 49.3| 88.7
86oo| 55.8| 94.3 | 332.4| 85.1 | 115.5|132.1 | 6o.9| 6.9 | 240.3 | 238.8 | 115.7 | 132.2 50.7| 93.0
8800 57.5| 97.9| 33.3| 88.0( 130.5|138.7| 62.9 | 100.6 | 259.8 | 260.0 | 120.7 | 138.8 | H5a.2| ¢5.3
gooo | 59.4 |101.5 ) 34.2| g1.0| r26.0(145.8 | 64.9 | 104.4 | 283.0(284.8 | 126.2 | 146.0| 53.8| ¢8.8
9200 61.3|105.4 | 35.2| gh.1 [ 132.1|153.5 | 67.1|108.5|310.9|314.2]|132.3|153.7| 55.6| 102.5
gboo| 63.4|109.4 | 36.3( 97.3 | 138.8|161.9| 69.5| 112.7|345.0|349.8| 13g.0| 162.0 57.4 | 106.2
gboo| 65.7 | 113.5 7.4 1007|1463 1710 72.1r | 117.1|387.6|394.2|1465|171.2| 59.4 | 110.2
9800 | 68.1|117.91 38.7)104.1 | 154.6)| 181.0| 74.81121.8 [ 442.4|450.5] 154.8|181.2| 61.5| 114.3
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Tashkent Tiflis Tokyo Tsingtao Vladivostok Wellington Zi-Ka-Wei
A | =tho°33; h=2a5°1a1; h=38°64; + h=/4g°ag; h=38°1a9; h=11°39; h=>53°77;
a=N30°15W | a=N{2°65W | a=Nj1°68E | a=Nabo4gE | a=N29°45E a=S847°70E | a=N31°11E
km
d r d r d r d r d r d r d r
ooo| 46 .4 o.0{ 63.5 o.o 48.1 0.0 7.1 o.o| 48.5 o,0| 8r.9 o.o| 33.7 0.0
200 | 46.4 1.9 | 63.5 2.2 48.1 1.9 | 37.1 1.8 48.5 1.9 81.9 2.6 33.7 1.8
hoo| 465| 3.8| 63.6| 4.4 48.2| 3.9| 37.1 3.6 485 3.9| 8o 5.a| 339 3.5
6oo | 46.5 57| 63.6 6.6 48.a 5.8 | 37.a 5.4 | 48.6 5.8| 83.a 7.9 33.7 5.3
8oo| 46.6 7.7 63.8 88| 48.3| 97.8] 37.3 .2 | 48.7 7.8 82.4| 10.6 | 33.8 7.0
1000 | 46.8 9.6 | 64.0| 1.1 | A48.5 9.7 37.4 g.o| 48.8 9.7 | 82.7| 13.2| 33.9 8.8
1200 46.9| 1.5 64,2 13.3| 48.6| 11.7| 37.5| 10.8| 4g.0o| 11.7| 83.1| 15.9| 34.0| 10.5
1400 .1 135 64.5| 156 48.8| 13.6 | 37.6| 12,6 | 4g.a| 13.7| 83.6| 186 | 34.1| 12.3
16o0| 47.3) 15.4| 64.9| 17.8| 4g.r| 15.6 | 37.8| 14.4| 4y &} 15.7| 84.1r| 2a1.3| 34.3| 14.1
1800 | 47.6| 17.4| 65.3| 20.1| 49.3| 17.6| 38.0| 16,2 49.7| 17.7| 84.7| 34.1| 34.4} 15.9
2000| 47.8| 19.4| 65.7| 22.4| 49g.6| 19.6 | 38.a| 18 1| bo.o| 19.7| 84| a26.9| 34.6| 17.7
2200 | 48.1| ar.4| 66.2a| 24.8| 4g9.9| 21.6| 38.4) 19.9| H0.3| 21,7 86.1| 29.8| 34.8| 19.5
2hoo| 48.5| 23.4| 66.7| a27.2| 50.3| 23.7| 38.6| ar. 8| Ho.7| 33.8| 87.0| 3a2.7| 35.0| 21.3
26oo| 48.9| 25.4| 67.3| 29.6 | B5o.7| 25.8| 38.9| 23.7| br.1| 258 | 87.9| 35.6 | 35.3| 23.2
2800 | 49.3| 27.5| 68.0| 32.0| Hr.x| 27.8| 39.2| 25,6 51.5| 37.9 89.9| 38.6 | 35.6| 3d5.0
3000 | 4g.7| 29.5| 68.7| 34.51 51.6| 30.0| 39.5| 27.5 | 532.0| 30.1| go.1| 4r.7| 35.9| 26.9
3200| 50.3| 31.7| 69.5| 37.0| H52.1| 3a.r| 39.9| 29.5| 52.5| 32,2 9r1.3| 44.9| 36 2| 28.8
34oo| 50.7| 33.8| 70.3| 39.6| 52.6 | 34.3| 4o.3| 31.4| 53.0| 34.4| 92.6| 48.1| 36.5| 3o0.7
3600 | H5r1.3| 36.0] 1.2 42.2| 53,2} 36.5| fbo.7| 33.4| 53.6| 36.6 | o94.1| Hi.4| 36.9| 33.7
3800 H1.9| 38.2| 7a.2| 44.9| 53.8| 38.7| 4v.x| 35.5| b54.2| 38.8| 95.7| Hh.g9| 37.3| 34.6
tooo| 53 5| ho.b| 73.3| 47.6| 54.5| hr.o| 41.6| 37.5| bh.g| hr.1 | o7.4| H58.4| 37.7| 36.6
haoo| 53.3| 4a.7| 74.4| Bo.4| 55.2| 43.83] h4a.1| 39.6| 55.7| 43.5| 99.3| 6a.1| 38.1| 38.6
bhoo| 53.9( 45.0| 75.6| 53.3| b56.0| 45.7| ha.g| hr.7| 56.5| 45.8 | 101.3| 65.9| 38.6| ho.y
46oo | 54.7| 47.4| 76.9| 56.2 | 56.9| 48.1r | 43.3| 43.8| 57.3| 48.3 | 103.5[ 69.8| 39.1 | 42.8
4800 | 55.6| 49.8 | 78.3| 59.3 | 57.7| Bo.6 | 43.9| 46.0| 58.3] 50.8 | 105.8| 3.9 | 39.7| 44.9
booo| 56.5| 52.3| 79.8| 62.4| 58.9| 53.1| 44.5| 48.3 | 59.2| 53.3 | 108.4| 8.3 | ho.2| 47.0
baoo| 57.4| 54.8] 81.5| 65.6 | bg.7| 55.7| 45.2| 50.5| 60.23| 55.9 | 111.3| 8a. 7| 4o.8]| 4g.2
bhoo| H58. 4| 57.4 | 83.3| 69.0| 60.8| 58.4| 45.9| H52.8| 61.3| 568.6 | 114.2| 87.4 [ 4r.D| 51.5
5600 | 59.5| 6o.1| 8.1| 72.5| 6r.9| 6r.1| 46.7| 55.2| 6a. 4| 61.3 | 117.4] 92.3| La.2a| 53.7
5800 | 60,7 62.8| 87.1| 76.1| 63.2| 63.9| 47.6| 57.6| 63.7| 64.1 | 131.0| 97.5| 4a.g| 56.0
6ooo| 61.9| 65.6 | 89.3| 79.8| 64.5| 66.8| 48.5| 6o.1| 65.0| 67.0| 1234.9 | 103.0 43.7| 58.4
6200 63.2| 68.5| 91.6| 83.7| 65.9| 69.7| ho.4| 62.6 | 66.4| 70.0| 129.1| 108.9 | 44.5| 60.9
6400 | 64.6| 71.5| g4h.1| 87.8| 679.4| 72.8| bHo.h| 65.2a| 67.9| 73.1|133.7 | 11b.2| 45.4| 63.4
6600 | 66.1| 74.5| 96.8| g92.1| 69g.0| 76.0| 51.5| 67.9| 69.5| 76.3 | 138.8 | 1ar.9 | 46.3 | 65.9
6800 | 67.7( 77.7| 99.7| 96.6 | 70.7| 79.2| 53.6| 70.7| 71.3| 79.6 | 144.3 | 1ag.0o| 47.3| 68.6
m000| 69.4| 81.0|102.8|101.3| 72.56| 82.6| 53.8| 73.5| 73.1| 83,0 150.5|136.8 | 48.4| 71.3
7200 | 71.3| 84.5 | 106.2 | 106.2{ 4.4 | 86,2 | B5.1| 76.4| 75.1| 86.6 | 157.3 | 145.9 | 49.5| 74.0
7boo| %3.2| 88.0| 109.9 | 111.5| 76.5| 89.9 56.5| 79.4| 77.9| 90.3 | 164.9 | 154.4 | 50.7 | 76.9
7600 | 75.3| gr.7 | 113.9|117.1| 78.7( 93.7| 57.9| 832.6| 79.5| 94.1 | 73.4|164.4| Da.0 79.8
7800 | 77.6| 95.6 | 118.3 | 123.0 él.l 97.7| 59.5| 8.8 81.9| 98.2| 182,91 175.56| 53.3| 8a.9
8000 | 80.0| 99.6 | 123 .1 |139.4| 83.7|101.9| 61.x| 8.1 | 84.5|102.4 | 193.5]187.8( 54.7| 86.0
8200| 832.6|103.8 | 128.3|136.2| 86.5|106.3| 62.9g| 92.6| 87.3|106.9 | 205.7|201.5| 56.3| 89.3
84oo| 85.41108.3 | 134.1|143.6| 89.5|110.9| 64.8| 96.3| 9o.4 | 111.5 | 319.7 | 217.1 57.9| 92.7
8600| 88.4|113.0{ 140.5|151.6| 93.7|115.8| 66.8 | 100.0| 93.7| 1165 | 235.9|234.8| 59.6| ¢6.3
8800 | 91.6 | 117.9 | 147.5|160.3| 96.2 | 13a1,0| 6g9.0|103.9 | 97.3 | 131.7 | ad4.7|255.2a| 61.5] 99.9
gooo| ¢5.2 | 123.1 | 155.4|169.6 | 1r00.0| 126.5| 71.3 | 108.0 | 101.1|127.3|277.0]379.1 63.5 | 103.9
ga0o| 0g.o| 128.6 | 164,1 | 180.0 | 104.2 | 132.3 | 73.8 | 112,83 | 105.4|133.2 | 303.7|307.3| 656 107.3
g9hoo | 103.2 | 134.5 | 174.0 | 191.4 | 108,7 | 138.6 | 76.5| 116.8 | 110,0 | 139.5 | 336.2 | B4r.4 | 68.0] 111.
g6oo | 107.7 | 140.8 | 185.1 | 204.2°| v13.7 | 145.2 | 79.5| 121.6 | 115.0 | 146.2 | 376.6 | 383.4 | 70.4 | 116.2
9800 | 112.7 | 147.6 [ 197.8 [ 218,56 | 11g.1 | 152.4 | -82.6 ] 126.6 | 1206 | 153.5 | 428.3 [ 436.7 [ 73.1| 120.8




TABLA 111

Reduccién de las coordenadas h y a a coordenadas geograficas, simultineamente tabla auxiliar
para célculos trigonométricos



Reduccién de las coordenadas h y a a coordenadas geogréificas

h 0° 1° 2° 30 ho 50 6°
a 9, @ [2—2,A| ¢, @ [D—2, Al ¢, & [A—2,Al @, & [A=X,A| ¢, @ (A=, Al ¢, @ A=, Al ¢, ® {2 ,A
0°| go°0 | go°o | 89°0 | o0°0 | 88°% | o0° | 87° | 0° | 86° | o0° | 85°% | 0% | 84° | o0° [ go°
1| 8.0| go.o| 8.5 | 45,0 87.8 | 26,6 |86.8| 184 |8.9|14.084.9|11.3|8.9 9.4 89
2 |88.0|go.0|{87.8|63.4|87.2|45.0|86.4|33.7|85.5|265|84.6|21.8-8.7]|184| 88
3|87.0| go.o| 8.9 | 71.6 |86.4|56.3|85.7|456.0|8.0/36.8|8j.2|30.9|83.3][2a6.5] 8
L | 8.0 | go.o | 85.9 | 76.0|85.5|63.4|8.0|53.1|8,.3|44.9(8.6|38.7|82.8[33.6]| 86
5|85.0 | go.o | 84.9 | 78.7 | 84.6 | 68.2 | 84.a | 59.0 | 83.6 | 51.3 | 8a.9 | 44.9 | 82.2 | 39.7 | 85
6| 8.0|go.o|8.9|8.5|8.7]|71.5|8.3|63.4 828|563 8a.2]|050.1]81.5]|4h.9g| 84
7183.0|go.o| 8.9 | 8:.8|82.7|7h.0|82.466,7|8r.9|6o.1|81.4}054.3)|80.8{149.2| 8
8| 82.0|¢go.0| 8.9 8.9 8.8 75,9 | 8.5 69.4 | 8.1 | 63.3 | 8.6]| 57.9 | 80.0{ 53.9| 82
9| 8.0 go.o| 8.9 | 8.6| 8.8 |77.4|80.5|71.5 ) 80.2]|65.9|79.7]|60.8|79.2|56.1| 8t
10 | 80.0 | go.o | 79.9 | 84.3 | 79.8 | 78.6 | 79.5 | 73.2 | 79.2 | 68.1 | 78.8 | 63.3 | 78.3 | 58.8 | 8o
11 | 79.0 | go.o | 78.9 | 84.8 | 78.8 | 79.6 | 78.6 | 74.6 | 78.3 | 69.9 | 77.9 | 656.4 | 77.56 | 61.2 | 79
12 | ;8.0 | go.o | 78,0 | 8.2 | 77.8 | 80.5 | 77.6 | 75.9 | 77.3 | 71.4 | 77.0 | 67.2 | 76.6 | 63.2 | 78
13 | 77.0 | g0.0o | 77.0 | 85.6 | 76.9 | 81.2 | 76.7 | 76.9 | 76.4 | 72.7 | 76.1 | 68.8 | 75.7 | 65.0 | 77
14 | 76.0 | go.o { 76.0 | 85.9 | 75.9 | 81.8 | 75.7 | 77.8 | 75.4 | 73.9 | 756.1 | 70.1 | 74.8 | 66.5 | 76
151 750 go.o| 75.0| 86.1 | 74.9 | 82.3 [ 74.7 | 78.6 | 74.5 | 74.9 | 74.3 | 71.3 | 73.9 | 67.9 | 79
16 | 74.0 | go.o | 74.0 | 86.4 | 78.9 | 82.8 | 73.7 | 79.2 | 73.5 | 75.8 { 73,2 | 72.4 | 72.9 | 69.1 | 74
17{73.0{ go.o| 73.0| 8.6 | 73.9 | 83.2 | 72.7 | 79.8 | 72.5 | 76.6 | 72.3 | 783.3 | 73.0 | 70.2 | 73
18 | 72.0 | go.o | 72.0 | 8.8 | 71.9 | 83.6 | 71.8 { Bo.4 | 71.6 | 77.83 | 703 | 74.32 | 1.1 | 1.3 | 73
19 | 71.0 | go.o | 71.0 | 86.9 | 70.9 | 83.9 | 70.8 | 80.9 | 70.6 | 77.9 | 70.4 | 7.0 | jo.1 | 72.1 | 71
20 | 70.0 | go.0o | 70.0 | 87.1 | 69.9 | 84.2 | 69.8 | 81.3 | 69.6 | 78.5 | 69.4 | 75.7 | 69.2 | 72.9 | 70
21 | 69.0 | go.o | 6g.0 | 87.2 | 68.9 | 84.4 | 68.8 | 81.7 | 68.6 | 78.9 | 68.4 | 76.3 | 68.2 | 73.6 | 69
22 | 68.0 ] go.0 | 68.0 | 87.3 | 67.9 | 84.7 | 67.8 | 82,0 67.7| 79.4|67.5|76.9(67.23(74.3| 68
23 | 67.0 | go.o | 67.0 | 87.4 | 66.9 | 84.9 | 66.8 | 82.4 | 66.7 | 79.9 | 66.5 | 77.4 | 66.3 | 75.0 | 67
ab | 66.0 | go.o | 66.0 | 87.5 | 65.9 | 85.1 | 65.8 | 82.6 | 65.7 | 80.3 | 65.5 | 77.9 | 656.3 | 75.5 | 66
a5 | 65.0 | go.o | 65.0 | 87.6 | 64.9 | 85.3 | 64.8 | 82.9 | 64.7 | 80.6 | 64.5 | 78.3 | 64.3 | 76.0 | 65
26 | 64.0 | go.o | 64.0 | 87.7| 63.9 | 85.4 | 63.8 | 83.2 | 63.7 | 8o g | 63.6 | 78.7 | 63.4 | 76.5 | 64
27 { 63.0 | go.o | 63.0| 87.8 | 62.9 | 8.6 | 62.8 | 8.4 62.7| 8.3 |62.6|79.1|62.4]77.0| 63
28 | 62.0 | go.o | 62.0 | 87.9 | 61.9 | 85.7 | 61.8 | 83.6 | 61.7 | 81.5 | 61.6 | 79.4 | 61.4 | 77.4 | 623
ag | 61.0 | go.o | 61.0 | 879 | 60.9 | 85.9 | 60.9 | 83.8 | 60.7 | 81.8 | 60.6 | 79.8 | 60.4 | 77.8 | 61
30 | 60.0 | go.o | 60.0 | 88.0 | 59.9 | 86.0 | 59.9 | 84.0 | 59.8 | 82.0 | 59.6 [ Bo.1 | 59.5 | 78.1 | 6o
31 | bg.o | go.o | 5g.0o | 88.1 | 58.9 | 86.1 | 68.9 | 84.2 | 58.8 | 82 3 | 58.6 | Bo.4 | 58.5 | 78.5 | 59
32 | 58.0 | go.o | 58.0 | 88.1 | 57.9 | 86 a | 57.9 | 84.4 | 57.8 | 82.5 | 57.6 | 80.6 | 575 | 78.8 | 58
33 | 57.0| go.o | 57.0 | 88.2 | 66.9 | 86.3 | 56.9 | 84.5 | 56.8 | Ba.7 | 56.7 | 80o.9 | 56.5 | 79.1 | 57
34 | 56.0 | go.o | 56.0 | 88 2 | 55.9 | 86.4 [ 55.9 | 84.6 | 55.8 | Ba.g | 55.7 | 8r.x | 55.5 | 79.4 | 56
35 | 55.0 | go.o | 55.0 | 88.3 | 54.9 | 86.5 | 54.9 | 84.8 | 54.8 | 83.1 | 54.7 | 81.3 | 54.5 | 79.6 | 55
36 | 54.0 | go.o | 5b4.0 | 88.3 | 54.0 | 86.6 | 53.9 | 84.9 | 538 | 83.2 | 53.7 | 81.5 | 3.6 | 79.9 | 54
37 | 53.0 | go.o | 53.0 | 88.3 | 53.0 | 86.7 | 52.9 | 85.0 | 52.8 | 83.4 | 5a.7 | 81.7 | 52.6 | Bo.1 | &3
38 | 53.0 | go.o | 52.0 | 88.4 | ba.0o | 86.8 | 51.9 [ 8.1 | 51.8 | 83.5 | 51.7 81.9 | 51.6 | 80.3 53
39 | 51.0 | go.o | Br.o | 88.4 | 51.0 | 86.8 | bo.g | 85.2 | 50.8 | 83.7 | 5o.7 | 82.1 | 0.6 | 80.5 | 51
bo | 50.0 | go.o | 5o.o | 88.4 | 5o.0 | 86 g | 4g.9 | 85.3 | 4b9.8 | 83.8 | bg.7 | 82.3 | 49.6 | Bo.7 | Do
4t | hg.o | go.o | hg.o | 88.5 | 4g.0o | 87.0 | 48.9 | 85.5 | 48.8 | 83.9 | 48 7 | 82.4 | 48.6 | 8o.9 | 49
ta | 48.0 | go.o | 48.0 | 88.5 | 48.0 | 87.0 | 47.9 | 85.5 | 47 8 | 84.0 | 47.8 | 82.6 7.7 1 81.1 48
43 | 47.0 | go.o | 47.0 | 88.5 | 47.0 | 87.1 | 46.9 | 85.6 | 46.8 | 84.2 | 46.8 | 8a.7 | 46.7 | 81.2 | &7
44 | 46.0 | go.o | 46.0 | 88.6 | 46.0 | 87.1 | 45.9 | 85.7 | 45.9 | 84.2 | 45.8 | 82.8 | 45.7 | 81.4 | 46
k¢ M Y M A 4 M Y M Y M 4 M A 4 M y
go° 89° 880 870 86° 859 840 x
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e
h 0° 1° 20 3o 4o 50 6°
a g, ® A=), Al o, @ DI, Al ¢, @ [, Al @, @ A2, Al p, @ A=Al p, @ [A—D,A| 9, @ [2—),A
45°| 45°0 | go° | 45°0 | 8896 | 45°0 | 87°2 | 44°g | 85°8 | 44°g | 8474 | 44°8 | 83°0 | 44°7 | 8195 | 45°
46 | 44.0 | go.o | 44.0o | 88.6 | 44.o | 87.2 | 43.9 | 85.8 | 43.9 | 84.5 | 43.8 | 83.1 | 43.7 | 81.7 | 44
47 | 43.0 | go.o | 43.0 | 88.6 | 43.0 [ 87.3 | 42.9 | 85 9 | 4a.9 | 84.5 | 42.8 | 83.2 | 4a.7 | 81.8 | 43
48 | b2.0 [ goo | 42a.0 | 8.7 | 42a.0 | 87.3 | 41.9 | 86.0 | 41.9 | 84.6 | 41.8 | 83.3 | 41.7 | 82.0 | 4a
b9 | 41.0 | go.o | 41,0 | 88.7 | 41.0 | 87.4 | bo.9g | 86.0 | ho.y | 84.7 | 40.8 | 83.4 | ho.9 | 8a.1 | 41
50 | 4o.o [ go o | bo.o | 88.7 | bo.o | 87.4 | 39.9 | 86.1 | 39.9 | 84.8 | 39.8 | 83.5 | 39.7 [ 82.2a | 4o
51 | 3g.0 | go.o | 39.0 | 88.7 | 39g.0 | 87.4 | 38.9 | 86.1 | 38.9 | 84.9 | 38. 83.6 | 38.7 | 82.3 | 39
52 | 38.0 [ go.o | 38.0 | 88.7 [ 38.0 | 87.5 | 37.9 | 86.2 | 37.9 | 84.9 | 37.8 | 83.7 | 37.8 | 82.4 | 38
53 | 37.0 | go.o | 37.0 | 88.8 | 37.0 | 87.5 | 36.9 | 86.2 | 36.9 | 85.0 | 36.8 | 83.8 [ 36.8 | 82.5 | 37
54 | 36.0 | go.o | 36.0 | 88.8 | 36.0 | 87.5 | 35.9 [ 86.3 35.9 | 8.1 | 35.8 [ 83.8 | 35.8 | 82.6 | 36
55 | 35.0 | go.o | 35.0 | 88.8 | 35.0 | 87.6 | 34.9 | 86.3 | 34.9 | 85.1 | 34.8 | 83.9 | 34.8 | 8a.7| 35
56 | 34.0 | go.o | 34.0 | 88.8 | 34.0 | 87.6 | 33.9 | 8.4 | 33.9 | 85.2 | 33.9 | 84.0 | 33.8 | 82.8 | 34
57| 33.0 | go.o | 383.0 | 88.8 | 33.0 | 87.6 | 3a.9 | 86.4 | 32.9 | 85.2 | 32.9 | 84.0 | 32.8 | 82.¢9 | 33
58 | 32.0 | go.o | 32.0 | 88.8 | 32,0 | 87.6 | 32.0 | 86.5 | 3r.9 | 85.3 | 31.9 | 84.1 | 31.8 | 82.9 | 3a
59 | 31.0 | go.o | 3r.0 | 88.8 | 3r.0 | 87.6 | 3r.0 | 86.5 | 30.9 | 8.3 | 30.9 | 84.2 | 30.8 | 83.0 | 31
6o | 30.0 | go.0o | 30.0 | 88.9 | 30.0 | 87.7 | 30.0 [ 86.5 | 29.9 | 85.4 | 29.9 | 84.2 | 29.8 | 83.1 | 30
6r | 29.0 [ g0o.q9 [ 29.0 | 88.9 | 29.0 | 87.7 | 29.0 | 86.6 | 28.9 | 85.4 | 28.9 | 84.3 | 28.8 | 83 .1 29
62 | 28,0 | go.o | 28.0 | 88.9 | 38.0 | 87.7 | 38.0 | 86.6 | 27.9 | 85.5 | 2a7.9 | 84.3 | 27.8 | 83.2 | a8
63 | 27.0 | go.o | 27.0 | 88.9 | 37.0 | 877 | 27,0 | 86.6 | 26.9 | 85.5 | ab.9 | 84.4 | 26.8 | 83.3 | a9
64 | 26.0 | go.o | 26.0 | 88.9 | 26.0 | 87.8 | 26.0 | 86.7 | ab.9 | 85.6 | a5.9 | 84.4 | a5.8 | 83.3 | ab
65 | 35.0 | go.0 | 25.0 | 88.9 | 5.0 | 87.8 | 35,0 | 86.7 | 2a4.g9 | 85.6 | a4. 84.5 | a4.g | 83.4 | a5
66 | 34.0 | go.o | 25,0 | 88.9 | 24.0 | 87.8 | 24.0 | 86.7 | 23.9 | 85.6 | 23.9 | 84.5 | 33.9.| 83.4 | 24
67 | 23.0 | go.o | 23.0 | 88.9 | 23.0 | 87.8 | 23.0 | 86.7 | 22.9 | 85.7 | 23.9 | 84.6 | 22.9 | 83.5 | a3
68 | 22.0 | go.o | 22.0 | 88.9 | 22.0 | 87.8 | 22.0 | 86.8 | a1.9 | 85.7 | a1.9 | 84.6 | a1.9 | 83.5 | 22
6g ( 21.0 | go.o | a1.0 | 88.9 | 21.0 | 87.8 | 21.0 | 86.8 | 20.9 | 85.7 | 20.9 | 84.6 | 20.9 | 83.6 | a1
70 | 30.0 | go.o | 20,0 | 88.9 | 20.0 | 87 9 | 30.0 | 86.8 | 19.9 | 85.7 | 19.9 | 84.7 | 19.9 | 83.6 | 20
71 | 19.0 | go.o | 19.0 | 88.9 [ 19.0 | 87.9 | 19.0 | 86.8 | 19g.0 | 85.8 | 18.9|{84.7|18.9]83.7]| 19
72 | 18.0 | go.o | 18.0 | 8g.0 | 18.0 | 87.9 | 18.0 | 86.9 | 18.0 | 85.8 | 17.9 | 84.8 | 17.9 | 83.7 18
73 | 17.0 | g6.0 | 17.0 | 89.0 | 17.0 | 87.9 | 17.0 | 86.9 | 17.0 | 85.8 | 16.9 | 84.8 | 16.9 | 83.7 17
- 16.0 | go.o | 16.0 | 8g.0 | 16,0 | 87.9 | 16.0 | 86.9 | 16.0 | 85.8 | 15.9 | 84.8 | 15.9 | 83.8 | 16
79 | 15.0 | go.o | 15.0 | 8g.0 | 15.0 | 87.9 | 15.0 [ 86.9 | 15.0 | 85.9 | 1h.9 | 84.8 | 14.9 | 83.8| 15
76 [ 1h.0 | go.o | 15.0 | 89g.0 | 14.0 [ 87.9 | 1h.0o | 86.9 | 14.0 | 85.9 | 139 |8i.9|13.9 | 8&.8| 14
77 | 13.0 | go.o | 13.0 | 8g.0 | 13.0 | 87.9 | 13.0 | 86.9 | 13.0 | 85.9 | 12.9 [ 84.9 | 13.9 | 83 8| 13
78 | 13.0 | go.o | 12,0 | 8g.0 | 12.0 | 8.0 [ 12.0 | 86.9 | 12.0 | 85.9 | 12.0 | 84.9 | 11.9 | 83.9 | 12
79 | 11.0 | go.o | 11.0 | 8g.0 | 11.0| 8.0 | 11.0|87.0| 11,0 8.9 11.0|8.9| 10.9]| 83.9 11
80| 10,0 | go.o | 10,0 | 8g.0 | 10.0 | 88,0 | 10.0 | 87.0 | 10.0 | 85.9 | 10.0 | 84.9 9.9 | 83.9 10
81 9.0 1 go,o| 9.0 | 8g.0 g.o| 8.0 g.o | 87.0 g.o | 86.0 g.o | 84.9 8.9 | 83.9 9
83 8.0 | go.o 8.0 8g.0 8.o| 88.0 8.0 | 87.0 8.0 | 8.0 8.0 | 85 o 80| 8.0 8
83| 7.0[90.0| 7.0({ 8.0 7.0 8.0 7.0 8.0 7.0 86.0 7.0 | 8.0| 7.0 84.0 7
84| 6.0 go.o| 6.0] 8g.0 6.o| 8.0| 6.0 ]|87.0| 6.0 8.0 6.0 | 8.0 6.0 84.0 6
8| 50| goo| 50 |8).0| 50|8.0| 50|8.0| 508 0| 50|8.0| 50/ 8.0 5
86| 4.0o|goo| bo|8.0| 4o |88 0| 4o |870| 4o |8.o0| 4o |8.o| 4ol 8io 4
87| 30| 9goo| 30|8.0| 30|8.0| 30(87.0| 3.0|8.0] 3.0|8.0| 3.0/ 84.0 3
88| 2.0 go.o| 3.0 8.0 2.0 | 88.0 2.0 | 87.0 2.0 | 86.0 2.0 | 8.0 2.0 | 8.0 3
89| 1.0/goo| 1.0|8.0| 1.0[880| 1.0{87.0| 1.0[8.0| 1.0[8 .0 1.0/} 84.0 |
go| 00| goo| 00 |8.0|] 00|8. 0| 00 |870| 00| 8.0| 0,08 . 0| 0.0 8.0 o
k4 M Y M ¥ M ¥ M Y M k¢ M k 4 M y
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h 7° 8e 9° 10° 11° 12° 13¢
a Py @ (A=, Al @, & [A=2,A| p, @ A=, Al p, @ DD2LA 9, @ D=2, A p, @ (A=), Al ¢, @ |)—),A
0°| 83° | o0° | 83° | 0° | 8i° | o0° | 80° | 0° | 79°0 | o0° | 78% | o0° | 77° | 0° | go°
1 (82,9 81 |81.9| 7.1 |8.9| 6.4|79.9| 5.7|78.9| 5.1 780 4.7|77.0| 4.3 89
2 8.7 |15.9|8:.8| 14,0 8.8[r12.4|79.8| 11,2788 )| 10,2 ]77.8| 9.3 |76.9| 8.6/ 88
3 (8.4 | 23,1 |85 20.4)|80.5(183|79.5]| 165|786 | 15,1 77.6[13.8]76.7|12.8( 87
b | 81,9 | 29.6 [ 8r.1 | 26,4 | 80.2 | 23.8 | 79.2 | 21.6|78.3 | 19.7|77.3 | 18.2|76.4| 168 86
5| 81,4 |35.4|8.6|31.8)79.7|28.8|78.8|26.3|77.9|324.9|77.0|22.3|76.1 | 20.7( 85
6| 8.8 | 4o.4 | 80.0|36.6 | 79.2|33.4|78.3 ] 30.7|77.5|28.3|76.6 | a6.a| 5.7 | 34.4| 84
71 8.1 | 44.8 | 79.4 | bo.9g | 78.6 [ 37.6 | 7.8 | 34.7 | 77.0 | 32.1 | 76.1 [ 29.8 | 75.3 | 27.8 | 83
81 79.4 | 48.6 | 78.7 | 44.7 | 78.0 | 41.3 | 77.2 | 38.3 | 76.4 | 35.6 | 75.6 | 33.2 | 74.8 | 3t.1 | 8a
9| 78.6 | 51.9 | 78.0 | 48.1 | 77.3 | 44.7 | 76.6 | 41.6 | 75.8 | 38.8 | 75.0 | 36.4 | 74.2 | 34.1 | 81
10 | 77.8 | 54.7 | 77.9 [ 51.0 | 76.6 | 47.6 | 75.9 | 44.6 | 75.2 | 41.8 | 74.4 | 39.3 | 73.6 | 37.0 | 80
11 [ 77.0 | 57.3 | 76.4 | 53.6 | 75.8 | 50.3 | 75.2 | 47.3 | 74.5 | 44.5 | 73.8 | 41.9 | 73.0 | 39.6 | 19
12 | 76.1 | 59.4 | 75.6 | 655.9 | 75.0 | Da.7 | 74.4 | 49.7 | 73.8 | 47.0 | 73.1 | 44.4 | 72.4 | ba.o | 8
13 | 75.3 | 6.4 | 74.8 | 58.0 | 4.2 | bh.g9 | 78.6 | 1.9 | 73.0 | 4g9.2 | 7.4 | 46.6 | 71.5 | 44.3 | 77
1h | 74.4 | 63.1 | 73.9 | 59.9 | 73.4 | 56.8 | 72.8 | 53.9 | 72.3 { 1.2 | 71.6 1 48.7 | 71.0 | 46.3 | 76
15| 73.56|64.6 | 73.0 | 61.5 | 72.6 | 585 | 72.0 [ 55,7 | 71r.5 | B3.1 | 70.9 | 50.6 | 50.2 | 48.3 | 75
16 { 72.6 | 66,0 | 72.2 | 63.0 | 51.7 | 60.1 | 71.2 | 7.4 | 70.7 | 54.8 | 70.1 | 52 4 | 69.5 | Bo.1 | 74
17 | 71,9 | 67.2 | 71,3 | 64.3 | 70.8 | 61.6 | 70.3 | 58.9 | 69.8 | 56.4 | 69.3 | b4.o | 68.7 | 1.7 | 93
18 | 70.7 | 68.3 | 70.4 | 65.6 | 69.9 | 62.9 | 69.5 [ 60.3 | 6g9.0 | 57.8 | 68.5 | 55.5 | 67.9 | 53.2 | 72
19 | 69.8 | 69.3 | 69.4 | 66.7 | 6g.0 | 64.1 | 68.6 | 61,6 | 68 1 [ Hg.2 | 67.6 | 56.9 | 67.1 | B4.7 | 71
20 { 68.9 | 70.3 | 68.5 | 67.7 | 68.1 | 65,2 | 67.7 | 62.7 | 67.3 | 60.4 | 66.8 | 58 .1 | 66.3 | 56.0 | 70
a1 | 67.9 | 71.1 | 67.6 [ 68.6 | 67.2 | 66,2 | 66.8 | 63.8 | 66.4 | 61.5 | 65.9 | 59.3 | 65.4 | 57.2 | 69
22 | 67.0 | 71.9 | 66.7 | 69.4 [ 66.3 | 67.1 | 65.9 | 64.8 | 65.5 | 62.6 | 65.1 [ 60.4 | 64.6 | 58.4 | 68
23 | 66.0 [ 72.6 | 65.7 | 70.2 | 65.4 | 67 9 | 60.0 | 65.7 | 64.6 | 63.6 | 64.2 | 61.5 | 63.7 | 9.4 | 67
a4 | 65,1 | 73.2 | 64.8 | 70.g | 64.5 | 68.7 | 64.1 | 66.5 | 63.7 | 64.5 | 63.3 | 62.4 | 62.9 | 60.4 | 66
a5 | 64.1 | 73.8 | 63.8 | 71.6 | 63.5 | 69.5 | 63.2 | 67.4 | 62.8 | 65.3 | 62.4 | 63.3 | 62.0 | 61.4 | 65
26 | 63.1 | 74.4 | 62.9 | 72.2 | 62,6 | 0.1 | 62.3 | 68,1 | 61.9 | 66.1 | 61,5 | 64.1 | 61r.1 [ 62.2 | 64
27 | 62.2 | 74.9 | 61.9 | 72.8 | 61.6 | 70.8 | 61.3 | 68.8 | 61.0 | 66.8 | 60.6 | 64.9 | 60.2 | 63.0 | 63
28 | 61.2 | 75.4 | 61,0 | 73.3 | 60.7 | 71.4 | 60.4 | 69.4 | 60.1 | 67.5 | Hg.7 | 65.6 | 5g.3 | 63.8 | 62
19 | 60.2 | 75.8 | 60,0 | 73.8 | 59.7 | 71.9 | 59.5 | 70.0 | Hg.1 [ 68,2 | 58.8 | 66.3 | 58.4 | 64.5 | 61
30 | 59.3 | 76.2 | 5bg.o | 74.3 | 58.8 | 72.4 | 58.5 | 70.6 | 58.2 | 68.8 | 57.9 | 67.0 | 57.5 | 65.2 | 60
31 | 58,3 [ 76.6 | 5&.1 [ 74.7 | 7.8 | 72.9 | 57.6 | 71.1 | 57.3 | 69.3 | 57.0 | 67.6 | 56.6 | 65.9 | 59
32 | 57.3 | 77.0 | 57.1 | 75.1 | b6.9 | 73.4 | 56.6 | 71.6 | 56.3 | 69.9 | 6.0 | 68.2 | 55 7 | 66.5 | 58
33 | 56.3 | 77.3'| 56.1 | 75.5 | 5b5.9 [ 73.8 [ 5.7 | 72.1 | 5.4 | 70.4 | 55.1 | 68.7 | 54.8 | 67.0 | 57
34 | 55.4 | 77.7 | 55.a | 75.9 | 5.0 | 74.2 | 4.7 | 72.5 | B4.5 | 70.8 | B4.3 | 6g.2 | 53.9 | 67.6 | 56
35 | 54.4 | 77.9 | 54.2 | 76.2 | B4h.o | 74.6 | 53.8 | 7a.9 | 3.5 | 71.3 | 3.2 [ 69.7 | Ba.g | 68.1 | 55
36 | 53.4 | 78.2 | 53.2 [ 76.6 | 53.0 | 74.9 | 52.8 | 73.3 | 52.6 | 71.7 | 52.3 | 0.1 [ 52,0 | 68.6 | 54
37 | 52,4 | 8.5 | 52,3 | 76.9 | 2.1 | 756.3 | B1.9 [ 73.7 | 51.6 | 73,1 | 51.4 | 70.6 | Br.1 | 6g.0 ! 53
38 | 51.5 | 78.7 | 51.83 | 77.1 | 51,1 | 75.6 | bo.9 | 74.0 | bo.7 | 72.5 | 0.4 | 71.0 | o.2 | 69.5 | ba
39 | 50.5 | 79.0 | 50.3 | 77.4 | 0.1 | 75.9 | bo.9 | 74.4 | 49.7 | 72.8 | 49.5 | 71.3 | 49.2 | 69.9 | 51
o | 49.5 | 79.2 | 49.3 | 77.7 | bg.2a | 76.2 | bg.o | 74.7 | 48.8 | 73.2 | 48.5 [ 71.7 | 48.3 | 70.3 | bo
by | 48.5 | 79.4 | 48.4 | 77.9 | 48.3 | 76.4 | 48.0 | 75.0 | 47.8 [ 78.5 | 47.6 | 72.1 | 47.3 | 70.6 | 49
ha | 47.5 | 79.6 | 47.4 | 78.1 | 47.2 | 76.7 | b7.0 | 75.2 | 46.8 [ 73.8 | 46.6 | 72.4 | 46.4 | 71.0 | 48
43 | 46.5 | 79.8 | 46.4 | 78.4 | 46.2 | 76.9 | 46.1 | 75.5 | 45.9 | 74.x | 45.7 { 7a.7 | 45.4 | 71.3 | 47
4o | 45.6 | 80,0 | 45.4 | 78.6 | 45.3 | 77.a | 45.1 | 75.8 | bh.9 | 74.4 | 44.7 | 73.0 | 44.5 | 71.6 | 46
¥ M v M ¥ M ¥ M ¥ M ¥ M ¥ M y
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h no 8o g° 10° 11° 12° 13°
a | p @ 2=I, Al 5, @ [3=3,A| g, @ D=2, A p, @ A=), Al p, & [2—2 A 5, @ D—=2,A| 5, & |2—2,A
45°| 44°6 | 8o°a | 44°4 | 78°8 | 44°3 | 77°4 | hh4°r | 76°0 | 44°0 | 74°6 | 43°8 | 7393 | 4395 | 71°9 | 45°
46 | 43.6 | 80.3 | 43.5 | 79.0 | 43.3 | 77.6 | 43.2 | 76.2 | 43.0 | 74.9 | 42 8 | 73.6 | 42.6 | 73.3 | 44
b7 | 42.6 | 80.5 | 4a.5b [ 79.1 | 43.3 | 77.8 | 42,2 [ 76,5 | 4a.o | 75.1 | 41.8 | 73.8 | 41.6 | 72.5 | 43
48 | 41,6 | 80.6 | 41.5 | 79.3 | 41.4 | 78.0 | 4x.2 | 76.7 | 4x.1 | 75.3 | bo.9 | 74.0 | bo.7 | 73.7 | 42
bg | 4o.6 | 80.8 | 4o.5 | 79.5 | bo.4 | 78.32 | fo.2a | 76.9 | bo.1 | 75.6 | 39.9 | 74.3 | 39.7 | 73.0 | 4r
50| 39.6 | 80.9 | 39.5 | 79.6 | 39.4 | 78.3 | 39.3 | 77.0 | 39.1 | 75.8 | 39.0 | 74.5 | 38.8 | 73.2 | 4o
51 | 38.7 | 8r.0 | 38.5 [ 79.8 | 38.4 | 78.5 | 38.3 | 77.2 | 38.2 | 76,0 | 38.0 | 74.7 | 37.8 | 73.5 | 39
52 | 37.7 | 81.2 | 37.6 | 79.9 [ 37.5 | 78.6 | 37.3 | 97.4 | 37.2 | 76.1 | 37.0 | 74.9 | 36.9 | 73.7 | 38
53 1 36.7 | 81.3 | 36.6 | 80.0 | 36.5 | 78.8 | 36.3 | 7.6 | 36.2 | 76.3 | 36.1 | 75.1 | 35.9 [ 73.9 | 37
54 [ 35.7  8r.4 | 356 | 80.2 | 35.5 | 78.9 | 3856.4 | 77.7 | 356.2 | 76.5 | 35.1 | 75.3 | 34.9 | 74.1 | 36
55 [ 34.7 | 81.5 [ 34.6 | 80.3 [ 34.5 | 79.1 | 34.4 | 77.9 | 34.3 | 76.7 | 34.1 | 5.5 | 340 | 74.3 | 35
56 | 33.7 | 81.6 | 33.6 | 80.4 | 33.5 [ 79.2 | 33.4 | 78.0 | 33.3 | 76.8 | 33.2 | 75.6 [ 33.0 | 74.4 | 34
57 1 32.7 | 81,7326 | 8.5 |32.5|179.3|32.478.1|32.3]|77.0|32.2|1758]|33.1|74.6]| 33
58 | 81,7 | 81.8 | 31.7 | 80.6 | 31.6 [ 79.4 | 31.5 | 783 | 3t.3 | 77.1 | 31.2 | 75.9 | 31.1 | 74.8 | 3a
59 | 80.7 [ 81.9 | 30.7 | 80.7 | 30.6 | 79.5 | 30.5 | 78.4 | 30.4 | 77.2 | 30.3 | 76.1 | 30.1 | 74.9 | 31
6o | 29.8 | 81.9 | 29.7 | 80.8 | 239.6 | 79.6 | 29.5 | 78.5 | 29.4 | 77.4 | 29.3 | 76.2 | 29.2 | 75.1 | 3o
61 | 28.8 | 82.0 | 28.7 | 8o.9 | 28.6 | 79.7 | 28.5 | 78.6 | a8 4 | 77.5 | a8.3 | 76.3 | 28.2 | 75.2 | a9
62 | 27.8 | 832 1| 27,7810 37.6|79.8]| 27587 27.4] 77.6 7.3 { 76.5 | a7.2a | 75.4 | a8
63 | 26.8 | 82,1 | 26.7 | 81.0 | 26.6 | 79.9 | 36 6 | 78.8 | 26.5 | 77.7 | 26.4 | 76.6 | 26.3 | 75.5 | 27
64 | 25.8 | 82,2 | 25,7 | 81.1 | 25.7 | 80.0 | 256.6 | 78.9 | 25.5 | 77.8 | 25.4 | 76.7 | 25.3 | 75.6 | 26
65 | 24.8 | 82.3 | 24.7 | 81,3 | 24.7 | Bo.1 | 24.6 | 79.0 | 24.5 | 77.9 | 24.4 | 76.8 | 34.3 | 75.7 | a5
66 (23.8 | 82.4 | 23.8 | 81.3 | 23.7 | 80.2 | 23.6 | 79.1 | 23.5 | 78,0 | 23.5 | 76.9 | 23.3 | 5.8 | 24
67 | 22.8 | 82.4 | 22.8 | 81.3 | 22.7 [ 80.2 | 22.6 | 59.3 | 22.6 | 78.1 | 22.5 | 77.0 | 22.4 | 75.9 | 23
68  21.8 | 82.5 | 21.8 | 8r.4 | 21.7 | 80.3 | 21,6 | 79.2 | 21.6 | 78.2 | 21.5 | 57.1 | at.4 | 56.0 | 23
69 | 20.8 | 82.5 | 20.8 | 81.4 | 20.7 | 80.4 | 20.7 | 79.3 | 20.6 | 78.2 | 20.5 | 77.2 | 20.4 | 76.1 | a1
70 | 19.8 | 82.6 | 19.8 | 81.5 | 19.7 | 80.4 | 19. 79.4 | 19.6 [ 78.3 | 19.5 | 77.3 | 19.5 6.2 | 20
71 | 18.9 | 82.6 | 18.8 | 81.6 | 18.8 | 80.5 Ig,; 79.4 Ig_ﬁ 48,4 '13.6 ;;.3 13,5 36 3| 19
72 1 17.9 | 82.6 | 17.8 | 81.6 | 17.8 [ 80.6 | 17.7 | 79.5 | 17.7 | 785 | 17.6 | 77.4 | 17.5 | 76.4 | 18
73 | 16.9 [ 82,7 | 16.8 | 81.6 | 16.8 | 80.6 | 16.7 | 79.6 | 16.7 | 78.5 | 16.6 | 77.5 | 16.6 | 76.4 | 17
74 1 15.9 | 82,7 | 158 | 81.7 | 15.8 | 80.7 [ 15.8 | 79.6 | 15.7 | 8.6 [ 15.6 [ 77.5 | 156.6 | 76.5 | 16
75 | 1h.g { 82.7 | 1h.g | 81.7 | 14.8 | 80.7 | 14.8 | 59.7 | 14.7 | 78.6 | 14.7 77.6 [ 14.6 | 56.6 15
76 | 13.9 | 82.8 | 13.9 | 81.8 | 13.8 | 80.7 | 13.8 | 79.7 | 13.7 [ 78.7 | 13.7 | 77.7 | 13.6 | 76.6 | 14
77 | 12.9 [ 82.8 | 12.9 | 81.8 | 12.8 | 80.8 | 12.8 | 79.8 | 12.8 | 78.7 | 13.7 | 77.7 | 1a.7 | 76.7 | 13
78 | 11.9 [ 82,9 | 11.9 [ 81.8 | 11.9 {80.8 | 11.8|79.8| 11.8| 788 | 11.7]| 77.8| 11.7 76.7 12
79 | 10.9 | 82.9 | 10.9 [ 81.9 | 10.9 | 80.8 | 10.8 | 79.8 | 10.8 | 78.8 | 10.8 77.8 | 10.7 | 76.8 11
80| 9.9 | 82.9 9.9 | 81.9 9.9 | 80.9 9.8 | 79.9 9.8 | ~8.8 9.8 | 77.8 .7 6.8| 10
81| 8.9 | 829 | 8.9 |8rg| 89 |8.9| 89| 79.9| 88| 789 88| 77.9 g.é ;6.8 9
821 7.9|8.9| 7.9|8.0| 7.9{8.9.] 7.9/79.9| 7.9|78.9| 7.8|77.9| 7.8 76.9 8
831 6.9 18.0| 6.9|8.0| 6.9|8.9| 6.9[79.9| 69| 78.9| 68| 779]| 6.8 76.9 7
8 | 6.0 83.0 5.9 | 832.0 5.9 | 81.0 5.9 | 80.0 5.9 78.9 5.9 | 77.9 5.8 | 76.9 6
85 50| 8.0 5.0 | 83.0 h.g | 81.0 h.9g | 80o.0 h.9g | 79.0 h.g | 78.0 4.9 | 77.0 5
86| 40| 8.0| bo|B8r0o| ho|8io|l 3.9|8.0| 3.9|79.0| 3.9|780| 3.9/77.0 4
8| 3.0} 83.0 3.of 8.0 3.o| 81.0 3.0 | 80.0 2.9 | 79.0 2.9 | 78.0 a.g | 77.0 3
88| 2.0|8.0| 2080 2.0[81.0| 2.0[8.0! 2.0]79.0 2.0 | 78.0 1.9 | 77.0 ]
89| 1.0 8.0| 10|/8.0| 1.0[81,0| r0|8.0| 1.0|179.0]/ 1.0 78.0 | 1.0 77.0 1
go| 0.0 8.of 00 80| 00[81.0| 0.0|8.0| 00| 79.0| 0.0 8.0 0.0 57.0 o
¥ M ' 4 M ¥ M ¥ M ¥ M ¥ M ¥ M y
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h 14° 15° 16° 17° 18° 19° 20°
a | 9@ 22,4 g, @ D=2,Al 8, @ A= Al o, @ hd,Al ¢, @ [i—d,A| ¢, @ [3—3,Al ¢, & [i—3,A|
o°| 76° | o0°0 | 75°0 0°0 | 74°0 | o0° | 73° | 0° | 52% 0° | 71°0 | o0° | 70° | o0° | go°
1| 76.0 4.1 | 75.0 3.7 | 74.0 3.5 | 73.0 3.3 | 92.0 3.1 | 71.0 2.9 | 70.0 2.8 | 89
2 |75.9| 8.0 7.9 7.4 73.9 6.9 | 72.9 6.5 | 71.9 6.1 | 70.9 | 5.8 | 6g.9 5.5 | 88
3|75.7 | 1r.9g | 74.7 | 11,1 | 73.7 | 10.3 | 72.7 9.7 | 7t.8 9.2 | 70.8 8.6 | 69.8 8.2 | 87
h|75.4 )| 156 (74.5]14.6 | 735 | 13.7|72.5}|12.9|71.6 12,1 |70.6 | 11,5 | 69g.6 | 10,9 86
5|75.1 | 19.3 | 74.2 | 18,0 | 73.2 | 16.9 | 72.3 | 15.9 | 71.3 | 15,0 | 70.4 | 14,2 | 69.4 | 13.5 | 85
6 | 74.8 | 22.8 | 73.9 | 21.3 | 72.9 | 20.0 | 72,0 | 18,9 | 71.1 | 17.8 | 70.1 | 16.9 | 69.2 | 16,0 | 84
71 74.4 | 26,1 [ 73.5 | 24.5 | 72.6 | 23.0 | 71.7 | 21.7 | 70.7 | 20.6 | 69.8 | 19.5 | 68.9 | 18.5 | 83
81 73.9 | 29.2 | 73.0|27.5| 72,29 2b.g| 71.3 | 24.5 | 70.4 | 23.2 | 69.4 | 22.0 | 68.5 | 20.9 | 83
9| 73.4 |32.1 | 72.6 30.3 | 71.7| 286|708} 27.1|¢6g.9|a5.7]|6g.0| 34.4|68.1|23.3| 81
10| 72.9| 34.9| 72.0|33.0| 71.2 | 31.2 | 70.3 | 29.6 | 69.5 | 28.1 | 68.6 | 26.8 | 67.7 | 25.5 | 8o
11 | 72,3 | 37.4 | 71,5 | 35,5 | 70.7 | 33.6 | 69.8 | 33.0 | 6g.0 | 30.4 | 68.1 | 29.0 | 67.3 | 27.7 | 79
12 | 71,6 | 39.8 | 70.9 | 37.8 | 7o.1 | 36.0 | 69.3 | 34.2 | 68,5 [ 32.6 | 67.6 | 31.1 | 66.8 | 39.7 | <78
13 | 51,0 | 42.1 | 70.2 | bo.o | 69.5 | 38.1 | 68.7 | 36.4 | 67.9 | 34.7 | 67.1 [ 33.2 | 66.3 | 31.7 | 177
14 | 70.3 | 44.1 | 69.6 | ba.1 | 68.9 | 4o.2 | 68.1 | 38.4 | 67.3 | 36,7 | 66.6 | 35.1 | 65.8 | 33.6 6
15 [ bg.6 | 46.1 | 68.9 | 44.0 | 68.2 | h2.1 | 67.5 | 40,3 | 66.7 | 38.5 | 66.0 | 36.9 | 65.2 | 35.4 | 75
16 | 68.9 | 479 | 68.2 | 45.8 | 67.5 | 43.9 | 66.8 | 42.0 | 66.1 | 40.3 | 65.4 | 38.7 | 64.6 | 37.1 | 74
17 | 68.1 | 49.6 | 67.5 | 47.5 | 66.8 | 45.5 | 66.1 | 43.7 | 66.4 | 42.0 | 64.7 | 4o.3 | 64.0 | 38.8 | 73
18 | 67.3 | 5br.1 | 66.7 | 4g.1 | 66.1 | 47.1 | 65.4 | 45.3 | 64.8 | 43.6 | 64.1 | 41.9 | 63.3 | 40.3 | 72
19 | 66.6 | 52.6 | 66.0 | 50.6 | 65.4 | 48.6 | 64.7 | 46.8 | 64.1 | 45.1 | 63.4 | 43.4 | 62,7 | 41.8 | 71
20 | 65.8 | 53.9'| 65.2 | b1.9 | 64.6 | bo.o | 64.0 | 48.2 | 63.3 | 46.5 | 62,7 | 44.8 | 62.0 | 43.3 70
21 | 64.9 | 55.2 | 64.4 [ 53.2 | 63.8 | 51.3 | 63.3 | 49.5 | 62.6 [ 47.8 | 62.0 | 46.3 | 61.3 | 44.6 | 69
22 | 64.1 | 56.4 | 63.6 | 54.4 | 63.0 | 52.6 | 62.5 | 50.8 | 61.9 | 4g.1 | 61.2 | 47.4 | 60.6 | 45.8 | 68
23 [ 63.3 | 57.5 | 62.8 | 55.6 | 62.2 | 53,7 | 61.7 [ ba.o [ 61.1 | 50.3 | 60.5 | 48.6 | 59.9 | 47.0 | 67
a4 | 62.4 | 58.5 | 61.9 [ 56.6 | 61.4 | 54.8 | 6o.9 | 53.1 | 60.3 | 51.4 | 59.7 | 49.8 | 9.1 | 48.2 66
25 { 61.6 | 59.5 | 61.1 | 57.6 | 60.6 | 55.9 | 60o.1 | B4.1 | 5g.5 | 52.5 | bg.o | 50.8 | 38.4 | 49.3 | 65
26 | 60.7 | 60.4 | 60.2 | 58.6 | 59.8 | 56.8 | 59.3 | 55.1 | 58.7 | 53.5 | 58.2 | 61.9 | 57.6 | 60.3 | 64
a7 | 59.8 | 61.2 | 59.4 | 59.5 | 58.9 | 57.7 | 58.4 | 56.0 | 57.9 | B4.4 | 57.4 | 53.8 | bb.g | 51.3 | 63
28 | 58.9 | 62.0 | 58.5 | 60.3 | 58.1 [ 58.6 | 57.6 | 56.9 | 57.1 | 55.3 | 56.6 [ 53.8 | 56.1 | 52.2 | 62
29 | 58.1 | 62.8 | 57,7 | 61,1 | 57.2 | 59.4 | 56.8 | 57.8 | 56.3 | 56.2 | 55.8 | 54.6 | 55.3 | 53.1 61
30 |{57.2 | 635|568 |6r.8|56.4|¢60.21|55.9]|0586]555)57.0]|0550]554]|0545]|540} 60
31 | 56.3 | 64.2 | 55.9 | 62.5 | 55.5 | 60.9 | 55.1 | 59.3 | 54.6 | 57.8 | 54.1 | 56.2 | 53.7 | 54.8 59
32 | 55.4 | 64.8 | 55.0 | 63.2 | 54.6 | 61.6 | 54.2a | 60.0 | 53.8 | 585 [ 63.3 | 57.0 | 52.8 | 55.5 | 58
33 | 545|654 | 54.1 | 63.8| 53.7 | 62,2 |53.3 | 60o.7]|52.9|059.2|525]|577]|5b52.0]|56.2]| 57
, 34 |153.6 | 66,0 53.2164.4|53.8)]632.9|052.4161.3|5b52.0159.8|51.6158.4]|5b51.2]56.9] 56
35| 52.6 | 66.5 | 52.3 [ 65.0 | b1.¢g | 63.4 | 51.6 | 61.9 | 1.2 | 60.5 | 50.8 | 6g.0 | 50.3 | 57.6 | &5
36 | 51.7 | 67.0 | 51.4 | 655 | 51,0 | 64.0 | 5o.7 [ 63.5 | 50.3 | 61.1 | 4g.9 | 59.6 | 49 5 | 58.2 | B4
37 | 50.8 | 67.5 | 50.5 | 66.0 | 5o.1 | 64.5 | 49.8 | 63.1 | bo.4 | 61.6 | 4g.0 | 60.2 | 48.6 | 58.8 | 53
38 | bg.g | 68.0 | 49.6 | 66.5 | 4g.a | 65.0 | 48.9 | 63.6 | 48.5 | 62.2 | 48.2 | 60.8 | 47.8 | 59.4 | 52
3g | 48.9 | 68.4 | 48.6 | 67.0 | 48.3 | 65.5 | 48.0 | 64.1 | 47.7 | 62.7 | 47.3 | 61.3 | 46.9 | 60.0 | 51
ho | 48.0 | 68.8 | 47.7 | 67.4 | 47.4 | 66.0 | 47.1 | 64.6 | 46.8 | 63.2 | 46.4 | 61 .8 | 46.0 | 60.5 [ Do
by | 47.1 | 6g.2 | 46.8 | 67.8 | 46.5 | 66.4 | 46.2 | 65,0 | 45.9 | 63.7 | 45.6 | 62.3 | 45.2 | 6v.0 | 49
ha | 46.1 | 69.6 | 45.9 | 68.2 | 45.6 | 66.8 | 456.3 | 66.5 | 45.0 | 64.1 | 44.7 | 62.8 | 44.3 | 61.5 | 48
43 | 45.2 | 69.9 | 44.g | 68.6 | 44.7 | 67.3 | 44.4 | 65.9 | 44.x | 64.5 | 43.8 | 63.2 | 43.4 | 61.9 | 47
44 | 44.3 | 70.3 | 44.0 | 68.9 | 43.7 | 67.5 | 43.5 [ 66,3 | 43.2 | 64.9 | 43a.9 | 63.6 | 42,5 | 62.4 | 46
¥ M ¥ M v M v M v M ¥ M ¥ M y
=60 750 740 =30 7a° 71° 70° z
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h 14° 15° 160 17° 18¢ 1g° 20°
a # @ |A=2, Al ¢, @ )= Al @, @ [A=) Al 9, ® D=2 Al ¢, @ D=, ,A| ¢, ® A2, A p, ® [2—),A
45°| 43°3 | 70°6 | 43°1 | 69°3 | 432°8 | 67°9 | 42°5 | 66°6 | 42°3 | 65°3 | 4a2vo | 64°0 | 41°6 | 62°8 450
46 | 42,4 | 70.9 | 4a.1 [ 69.6 | 4x.9 | 68.3 [ 41.6 | 67.0 | 41.4 | 65.7 | 4r.1 | 64.4 | ho.8 | 63.2 | 44
b7 | 4v.bh | 71,2 | 4r.a | 6g.9 | 41.0 | 68.6 | 4o.7 | 67.3 | 4o.4 | 66.1 | ho.2a | 64.8 | 39.9 | 63.5 | 43
48 | 0.5 | 71.5 | 40.3 | 70.2 | ho.o | 68.9 | 39.8 | 67.6 | 39.5 [ 66.4 | 3g.2 | 65.1 | 3g.0 | 63.9 | 42
hg | 39.5 | 71.7 [ 39.3 | 70.5 | 39.1 | 6g.2 | 38.9 | 67.9 | 38.6 | 66.7 | 38.3 | 65.5 | 38.1 | 64.3 | 41
50 | 38.6 | 72.0 | 38.4 | 70.7 | 38.2 | 69.5 | 37.9 | 68.2 [ 37.7 | 67.0 | 37.4 | 66.8 | 37.2 | 64.6 | flo
51 | 37.6 | 73.2 | 37.4 | 71.0 | 37.2 | 69.8 | 37.0 | 68.5 | 36.8 | 67.3 | 36.5 | 66.1 | 36.3 | 64.9 | 39
52 | 36.7 | 72.5 [ 36.6 | 71.2 | 36.3 | 70.0 | 36,1 | 68.8 | 35.8 | 67.6 | 35.6 | 66.4 | 35.3 | 65.2 | 38
53 1 35.7 | 72.7 | 36.56 | 71 6 | 35,3 | 70.3 | 35.1 | 69.1 | 34.9 | 67.9 | 34.7 | 66.7 | 34.4 | 65.5 | 39
54 [ 34.8 | 72.9 | 34.6 | 7.7 | 34.4 | 70.5 | 34:2 | 69.3 | 34.0 | 68.1 | 33.8 | 66.9 | 33.5 | 66.8 [ 36
56 133.8 | 73.1r | 33.6 | 71.9 | 33.5 | 70.7 | 33.3 | 69.5 | 33.1 | 68.4 | 32.8 [ 67.2 | 32.6 | 66 0o | 35
56 | 32.9 | 73.3 | 33,7 [ 72v1 | 32,6 | 70.9 | 32.3 [ 69.8 | 32.1 | 68.6 | 31.9 | 67.5 | 31.7 [ 66.3 34
57 | 31,9 | 73.4 | 3xr.7 | 72.3 | 31.6 | 1.1 | 81.4 [ 70.0 | 31.2 | 68.8 | 31.0 | 67.7 | 30.8 | 66.6 33
58 | 30.9 | 73.6 | 30.8 | 72.5 | 30.6 | 71.3 | 30.4 | 70.2 | 30.3 | 69g.0 | 30.1 | 67.9 | 29.9 | 66.8 | 32
59 | 30.0 | 73.8 | 29.8 | 72.6 | 29.7 | 71.5 | 29.5 | 0.4 | 29.3 | 69.3 | 2ag.1 | 68.1 | 28.9 | 67.0 | 31
6o | 29.0 | 73.9 | 28.9 | 72.8 | 28.7 | 71.7 | 28.6 | 70.6 | 28.4 | 69.4 | 28.2 | 68.3 | 28.0 [ 67.2 | 30
61 | 28.1 | 74.1 | 37.9 | 73.0 | 37.8 | 71.9 | 27.6 | j0.7 | 27.5 | 69.6 | 27.3 | 68.5 | 2a7.1 | 67.4 | ag
6a [ 27.1 | 74.2 | 237.0 | 73.1 | 26.8 | 72,0 | 26.7 | 70.9 | 26.5 | 69.8 | 26.4 | 68.7 | 26.2 | 67.6 | a8
63 | 26.1 | 74.4 | 26,0 | 73.3 | 25.9 | 72.2 | 2.7 [ 71.1 | 25.6 [ 70.0 | 35.4 | 68.9 | 35.3 | 67.8 | a7
64 | a5.2 | 74.5 | 35,1 | 73.4 | 234.9 | 72.3 | 24.8 | 71.2 | 24.6 | j0.1 | 24.5 | 6g.0 | 24.3 | 68.0 | 26
65 | 2.2 | 74.6 | 34.1 | 73.5 | 34.0 | 72.5 | 23.8 | 714 | 33.7 | 70.3 | 23.6 | 69.2 | 23.4 | 68.1 | a5
66 | 23.2 | 74.7 | 233.x | 73.7 | 23.0 | 72.6 | 22.9 | 71.5 | 22.8 | 70.4 | 22.6 69.4 | 22.5 | 68.3 24
67 122.3 | 74.9 | 22.2 | 73.8 | 22,1 | 72.7 | a1.9 | 71.6 | 21.8 | 70.6 | at.7 | 69.5 | 2a1.5 | 68.4 | 23
68 | 21.3 | 75.0 | 21,2 | 73.9 | 21.1 [ 72.8 | 21,0 | 71.8 | 20.9 | 70.7 | 20.7 | 69.6 | 20.6 | 68.6 | 23
6g | 20.3 | 75.1 | 20.3 | 74.0 | 30,3 | 72.9 | 20.0 | 71.9 | 19.9 | 70.8 | 19.8 | 69.8 | 19.7 | 68.7 | art
70 | 19.4 [ 75.1 | 19.3 | 74.1 | 19.3 | 73.0 | 19.1 | 72.0 | 19.0 | 70.9 | 18.9 | 69.9 | 18.7 | 68.8 | 20
7t | 18.4 | 75.2 1 183 [ 74.2 | 18,2 | 73,1 | 18,1 | 72.1 | 18.0 | 71,0 | 17.9 | 70.0 | 17.8 | 69.0 | 19
72 | 17.4 | 753 | 17.4 | 74.3 | 17.3 | 73.2 | 17.2 { 2.2 | 17.1 | 71.1 | 17.0 | j0.1 | 16.9 | 6g.1 | 18
73 1 16.5 | 75.4 | 16,4 | 74.4 | 163 | 73.3 | 16,2 | 72.3 | 16.1 | 71.2 | 16.0 | 70.2 | 15.9 | 69.2 | 17
74 1 185 1 755 | 16,4 | 74.4 | 156.4 | 73,4 | 15.3 | 72.4 | 15.2 | 71.3 | 15.1 | 70.3 | 15.0 | 69.3 16
79 | 14.5 | 75.5 | 14.5 | 74.5 | 14.4 | 73.5 | 14.3 | 72.4 | 14.3 [ 71.4 | 1h.2 | 70.4 t 14.1 | 69.4 15
76| 13.6 | 75.6 | 13.5 | 74.6 | 13.4 | 73.5 | 13.4 | 72.5 | 13.3 70,5 1 13.2 | 70.5 | 13.1 | 69.4 14
77 | 13.6 | 75,9 | 12.5 | 74.6 | 125 | 73.6 | 12,4 | 72.6 | 2.4 | 71.6 | 12.3 | 70.5 | 12.2 | 69.5 | 13
78 | 116 [ 75,7 | 11,6 | 74.7 | 115 | 737 | 115 | 727 | 11.h | 71.6 | 11.3 [ 50.6 | 11.3 | 69.6 | 12
79 | 10.7 | 70.8 | 10.6 [ 74.7 | 10,6 | 73.7 | 10.5 | 72.9 | 10.5 | 71.7 | 10.4 | 70.7 | 10.3 | 69.7 11
80| 9.7 75.8 9.7 | 74.8 9.6 | 73.8 9.6 | 72.8 .5 1.7 a.b 0. .4 | 69g. 10
81| 8471758 817|748 86| 73.8| 8.6 42.8 3.6 ;1.8 8.5 ;o.g 3.5 ﬁg,g 9
8a | 7.8 1759 7.7 (79| 77739 7.6|72.8| 7.6 | 71.8| 7.6 50.8 7.5 | 69.8 8
83| 6.8 75.9 6.8 ] 74.9 6.7 1 73.9 6.7 | 72.9 6.7 1 71.9 6.6 | 70.9 6.6 | 69.9 -
841 5.8 | 759 | 58 (74.9| 58739 | 571 72.9| 5.7 71.9| 5.7| 70.9| 5.6 | 6g.9 6
81 h.g| 760 48| 750! 4.8 (739! 4.8 72.9! 4.8 71.9! 471 709! 4.7 69.9 5
8 | 3.9 | 76.0 3.9 | 75.0 3.8 174.0 3.8 73.0 3.8 73.0 3.7 | 71.0 3.8 | 170.0 A
87 2.9 | 76.0 3.9 | 79.0 2.9 | 74.0 2.9 | 73.0 2.9 | 73.0 2.8 | 71.0 2.8 | 70.0 3
881 1.9 76.0| 1.9 175 0| 1.9 74.0| 1.9[730| 1.9 72.0| 1.9 |71.0] 1.9 | 70.0 2
8 | 1.0 76.0 1.0 { 75.0 1.o| 74.0| 1.0] 73.0 1.0|72.0]|] 0.9 | 71.0| 0.9 | 70.0 1
go | 0.0 | 76.0 0.0 75.0 0.0 74.0 0.0 | 73.0 0.0 | 72.0 0.0 | 71.0 0.0 | 70.0 o
A 4 M Y M b 4 M k4 M ¥ M k4 M k 4 M y
76° 79° 74° 73° 720 710 700 x
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h 21° 22° ade 24° abo 26° 37°
a | ¢ @ [X=2,A 9, @ D=2 Al 9, @ A=), A ¢, @ [D=),A| ¢, @ [A=d,A| o, @ |2—),A| ¢, & [X=),A
o°[ 6g°0 | o0°0 | 68° | o0° | 67°0 | 0% | 66° | o0° | 65° | 0% | 64° | o0° | 63° | o0° | go°
1 [6g.of 2.6 [68.0| a.5|67.0] 2.4 |660] 2.3 |65.0| 3.1 ]|64.0| 2.1 |63.0| 3.0| 8
2 |68.9| 5.a]67.9| 4.9 66.9| 4.7|65.9| 4.5 |64.9g| 4.3 |63.9| 4.1 |62.9| 3.9 88
3/688| 7.8{67.8| 7.4|668| 7.0[65.8| 6.7|64.8| 6.4|63.8| 6.1 |63.8]| 5.9 8
4 |68.6| 103 |67.7| 9.8|66.7| 9.3 |65.7| 89| 64.7| 85 |63.7| 81 |63a.;| 7.8| 86
5168.4 | 12.8 | 67.5| 12,2665 | 11,6 | 6565 | 11,1 | 64.5| 106 | 63.6 10,1 |62.6]| 9.7 8
6|68.a | 1b.2 |67.2 | 145|663 | 138|653 |13.29|64.3 | 12.6|63.4| 12,1 |62.4 ]| 11.6]| 84
7]|65.9 17.6 | 67.0| 168 | 66.0| 16,0 65.1 (153 | 64,1 | 14.6 | 63.1 | 14,0 62.213.5| 8
8|67.6 | 19.9 | 66.7 | 19.0| 65,7 | 18,2 |64.8]| 17.4|63.8| 16,6 | 63a.9 | 15.9 | 61.9 [ 15.3 | 83
9| 67.2 | 22,2 |66.3 | 2r.2|65.4| 20,32 |64.5)19.4|635|185|626]|178]|61.6]} 17.1| 81
10 | 66.8 | 24.3 | 65,9 | 23.3 | 66.0 | 22,2 | 64.1 | 21,3 [ 63.2 | 20.4 | 62.3 | 19.6 | 61.3 | 18.8 | 8o
11 | 66.4 | 26.4 | 65.5 | 25.3 | 64.6 | 24.2 | 63.7 | 23.2 | 62.8 | 22.3 | 61.9 | 21.4 | 61.0 | 20.5 | 79
12 | 65.9 | 28.4 | 65.1 | 27,2 | 64.2 | 26.1 | 63.3 [ 25.0 | 62.4 | 24.0 | 61.5 | 23,1 | 60.6 | 22,2 | <8
13 | 65.4 | 30.4 | 64.6 [ 29.1 | 63.7 | a7.9 | 62.9 | 26.8 | 62.0 | 25.8 | 61.1 | 24.8 | 60.2 | 23.8 | 77
14 | 64.9 | 32.2 | 64.1 | 30.9 | 63.3 | 29.7 | 62.4 | 28.5 | 61.6 | 27.4 | 60.7 [ 26.4 | 5.8 | a5.4 | 76
15| 64.4 | 34.0 | 63.6 | 3a.7 | 62.8 | 31.4 | 61.9 | 30.2 | 61.1 | 39.0 | 60.2 | 28.0 | 9.4 | 26.9 | 75
16 | 63.8 | 35.7 | 63.0 | 34.3 | 62.2 | 33.0| 61.4 | 31.8 | 60,6 | 30.6 | 59.8 | 29.5 | 58.9 | 28.4 | 74
17 |63.2|37.3 | 625|359 6r.7|34.6| 60.9 | 33.3 60,1 |33.1|59.3]|30¢9g|58.41}129.8} 73
18 | 62.6 | 38.8 | 61.9 [ 37.4 | 61,1 | 36.1 | 60.3 | 34.8 | 59.5 [ 33.5 | 68.7 | 32,4 | 87.9 | 31,3 | 72
19 | 62.0 | 40.3 | 61,2 | 38.9 | 60.5 | 37.5 | 59.7 | 36.a | bg.0 | 34.9 | 58.2 | 33.7 | 67.4 | 32.6 | 71
20 | 61.3 | 41.7 [ 60.6 | 40.3 | 5g.g | 38.9 | Hg.1 | 37.5 | 58.4 { 36.3 | 57.6 | 35.1 | 56.9 [ 33.9 | 70
a1 | 60.7 | 43.0 | 60.0 | 41.6 | 59.2 | 4o0.2 | 58.5 | 38.8 | 567.8 | 37.6 | 57.0 | 36.3 | 56.3 | 35.1 | 6g
22 | 6o.o | 44.3 | 59.3 | 42.8 | 58.6 | 41.4 | 57.9 | bo.1 | 57.2 | 38.8 | 56.4 | 37.5 [ 55.7 | 36.3 | 68
23 | 59.2 | 45.5 [ 58.6 | 44.o | 57.9 | 42.6 | 57.2 | 41.3 | 56.5 | ho.o | 55.8 | 38.7 | 55.1 | 37.5 | 67
af | 58 5 | 46.5 | 57.9 | 45.2 | 57.2 | 43.8 | 56.6 | 42.4 | 55.9 | 4r.1 | 55,2 | 39.8 | 54.5 | 38.6 | 66
a5 | 57.8 | 47.8 | 57.2 | 46.3 | 56.5 | 44.9 | 55.9 | 43.5 | 55.2a | 42.2 | 54.5 | bo.g | B3.9 | 39.7 | 65
26 | 57.0 | 48.8 | 56.4 | 47.3 | 55.8 | 45.9 | 55.2 | 44.6 | 54.5 | 43.2 | 53.9 | 43.0 | 53.3 | bo.7 | 64
a7 | 56.3 | 49.8 | 55.7 | 48.3 | 55.1 | 46.9 | 54.5 | 45.6 | 53.9 | 44.2 | 3.2 | 43.0 | 52.5 | 41.7 | 63
a8 | 55.5 | 50.7 | b4.9 | 4o.3 | 4.4 | 47.9 | 53.8 | 46.5 | 53.a | 45.2 | Ba .5 | 43.9 | 1.9 | 4a.7 | 62
ag | 54.7 | 51.6 | 54.1 | Ho.a | 53.6 | 48.8 | 53.0 | 47.4 | Ba.4 | 46.1 | 51.8 | 44.8 | 1.2 | 43.6 | 61
30 |53.9 | 52.5 | 53.4 | 51.1 | ba.g | 49.7 | 52.3 | 48.3 | 1.7 | 47.0 | 51,1 | 45.7 [ 50.5 | 44.5 | 6o
3t { 53,2 | 53.3 | 52.6 | 1.9 | 5a.1 | bo.b | 51.5 | 4g.2 | br.o | 47.9 | Ho.4 | 46.6 | 49.8 | 45.3 | &g
32 | 52.3 | 54.1 | 51.8 | 52.9 | 51.3 | 51.3 | 50.8 | 5o.0 | 0.2 | 48.7 | 4g.7 | 47.4 | bg.1 | 46.1 | 58
33 | 51,5 | 54.8 | 51,0 | 53.4 | 50:5 | 5a.1 | 5o.0 | Ho.7 | 49.5 | 49.5 | 48.9 | 48.2 | 48.4 | 46.9 | 57
34 | 50.7 | 55.5 | bo.a | B4.a | 4g.7 | 52.8 | bg.2 | 51.5 | 48.7 | 5o.a2 | 48.a | 48.9 | 47.6 | 47.7 | 56
35 | bg.g | 56.2 | 4o.4 | 4.9 | 48.9 | 3.5 | 48.4 | 53,2 | b7.9 | bo.9 | 47.4 | hg.6 | 46.9 | 48.4 | 55
36 | 49.0 | 56.9 | 48.6 | 55.5 | 48.1 | B4.2 | 47.7 | Ba.g | 47 3 | 51.6 | 46.7 [ 50.3 | 46.1 | bg.1 | 54
37 1 48.3 | 57.5 | 47.8 | 56.1 | 47.3 | 54.8 | 46.9 | 53.5 | 46.4 | 52.2 | 45.9 | 5r.0 | 45.4 | 49.8 | 53
38 | 47.4 | 58.1 | 46.9 | 56.7 | 46 5 | 55.4 | 46.0 | 4.1 | 45.6 | 5a.9 | 45.1 | 51.6 | 44.6 | 50.4 | 53
39 | 46.5 | 58.6 | 46.1 | 57.83 | 45.7 | 56.0 | 45.2 | S4.7 | 44.8 [ 53.5 | 44.3 | 52,2 | 43.8 | 51,0 | O
ho | 45.7 | 59.2 | 45.3 | 57.9 | 44.8 | 56.6 | 44.4 | 55.3 | 44.o | Hb.o | 43.5 [ 52.8 | 43.0 | 51.6 | 5o
b | 44.8 | 59.7 | 44.4 | 58.4 | 4h.o | 7.1 | 43.6 | 55.8 | 43.2 | 54.6 | 4a.7 | 53.4 | 42.3 | 53.2 | 49
ba | 43.9 | 60.2 | 43.6 | 58.9 | 43.2 | 57.6 | 43.8 | 56.4 | 42.3 | 55.1 | 41.9 | 53. 41.5 | ba.7 | 48
43 | 43.1 | 60.6 | 4a.7 | 9.4 | 42.3 | 58.1 | 41.9 | H6.g | 41.5 | 55.6 | 4r1.1 56.2 bo.7 | 53.2 | 47
44 | 42.2 | 61.1 | 41.8 | 60.0 | 41.5 | 58.6 | 4r.1 | 57.4 | ho.7 | 56.1 | 4o.3 | 54.9 | 39.9 | 53.7 | 46
k 4 M A 4 M 4 M ¥ M A 4 M k 4 M A 4 M y
6g° 68° 67° 66° 65¢° 64° 63° x
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e — — — — — — —_—
h ar° 22° ado 24° 25¢ 26° a7°
a P, & (A=), Al ¢, ® D=2, ,A| ¢, & [3—2,A| p,® [A=2,A] 9, @ D=2, ,A| p, @ [A—) Al ¢, & [A—],A
45°| 41°3 | 61°5 | 41°0 | 60°3 | 40°6 | 5g°0 | 4o°2 | 57°8 | 3g°og | 56°6 | 39°5 | 55°4 | 39°x | 5403 | 450
46 | 4o.4 | 61.9 | bo.x | 60.7 | 39.7 | 59.5 | 39.4 | 58.3 | 39.0 | 57.1 | 38.6 | 65.9 | 38.2 | H4.7 | 44
47 139.5 | 62,3 | 83g.2 | 61.1 | 38.9 | 59.9 | 38.5 | 568.7 [ 38.2 -.5[37.856.3|37.4]055.1| 43
48 | 38.7 | 6a.7 | 38.3 | 61.5 | 38.0 | 60.3 7.7 | 9.1 | 37.3 | 57.9 | 36.9 | 56.7 | 36.6 | 55.6 | 4a
bg | 37.8 | 63.0 | 37.5 | 61.8 | 37.2 | 60.7 | 36.8 | 59.5 [ 365|583 |36.r|57.1|35.8]|56.0 41
50 | 36.9 | 63.4 | 36.6 | 62.2 | 36,3 | 61.0 | 36.0 | 59.8 [ 35.6 | 658.7 [ 35.3 | 57.5 | 34.9 | 56.4 | 4o
51 | 36.0 | 63.7 | 35.7 | 62.5 | 35.4 | 61.4 | 85.1 | 60.2 | 34.8 | bg.o | 34.4 | 7.9 | 34.1 | 56.8 | 39
52 | 35,1 [ 64.0 | 34.8 | 62.9 | 34.5 | 61.7 | 34.2 | 60.5 | 33.9 | 5g.4 | 33.6 [ 58.3 [733.3 | 57.1 | 38
53 [ 34.2 | 64.3 | 33.9 | 63.2 | 33.6 | 62.0 | 33.4 | 60.9 | 33.1 | 59.7 | 32.7 | 568.6 | 32.4 | 67.5 | 37
54 | 33.3 | 64.6 | 33.0 | 63.5 | 32.8 | 62.3 | 32.5 | 61.2 | 32.2 | 60.0 | 31.9 | 58.9 | 31.6 | 57,8 | 36
55 | 32.4 | 64.9 | 32.1 | 63.8 | 31.9 | 62.6 | 31.6 | 61.5 | 31.3 [ 60.3 | 31.0 | 59.2 | 30.7 | 58.1 35
56 | 31.5 | 65,2 | 31,2 | 64.0 | 31.0 | 62.9 | 30.7 | 61.8 | 30.5 | 60.6 | 3o.1 | 59.5 | 29.9 | 58.4 | 34
57 [ 30.6 | 65.4 | 30.3 | 64.3 | 30o.x | 63.2 | 29.8 | 62.0 | 29.6 | 60.9 | 29.3 | 59.8 | 39.0 | 58.7 [ 33
58 | 29.7 [ 65.7 | 29.4 | 64.5 | 29.2 | 63.4 | 3g.0 | 62.3 | a8.7 | 61.2 | 28.4 | 60.1 | 28,2 [ Hg.0 | 33
59 | 28.7 | 65.9 | 28.5 | 64.8 | 28.3 | 63.7 | a8.1 | 62,6 | 27.8 | 61.5 | 27.6 | 60.4 | 37.3 | 50.3 | 31
6o [ 27.8 | 66.1 | 27.6 | 656.0 | 27.4 | 63.9 | 27.2 | 62.8 | 26.9 [ 61.7 | 26.7 | 60.6 | 26.5 | 59.5 | 3o
61 [ 26.9 | 66.3 | 26.7 | 65.2 | 26.5 | 64.1 | 26,3 | 63.0 | 26.1 | 61.9 | 25.8 | 60.9 | 25.6 | 59.8 | ag
62 | 26.0 { 66.5 | 25,8 | 65.4 | 25.6 | 64.3 | 25.4 | 63.2 | a5.2 | 62.2 | 24.9 [ 61.1 | 24.7 | 60.0 28
63 | a5.1 | 66.7 | a4.9 | 65.6 | 24.7 | 64.5 | 24.5 | 63.5 | 24.3 | 62.4 | 24.1 | 6:.3 | 23.9 | 60.2 27
64 | 24.2 | 66,9 | 24.0 | 65.8 | 23.8 | 64.7 | 23.6 | 63.7 | 23.4 | 62.6 | 23,2 | 61.5 | 233.0 | 60.5 | 26
65 | 23.2 | 67.1 [ 23.1 | 66.0 | 22.9 | 64.9 | 22.7 | 63.8 | 22.5 | 62.8 | 22.3 [ 6r.7 | 22.1 | 60.7 | 25
66 | 22.3 | 67.2 [ 22.2 | 66.1 | 22,0 | 656.1 | 21,8 | 64.0 | 21.6 | 63.0 | 21.4 | 61.9 | 31,2 | 60.9 | 34
67 | ar.4 | 67.4 | ax.2 | 66.3 | 21,1 | 65.3 | 20.9 | 64.2 | 20,7 | 63.1 | 20.5 | 62.1 | 20.4 | 61.0 | 23
68 | 20.5 | 67.5 | 20,3 | 66.5 | 20,2 | 66.4 | 20,0 | 64.4 | 19.8 | 63.3 | 19.7 | 62.3 | 19.5 | 61.2 22
6g | 19.5 | 67.7 | 19.4 | 66.6 | 19.3 | 65.6 | 19.1 | 64.5 | 19.0 | 63.5 | 18.8 | 62.4 | 18.6 | 61.4 | 21
70 | 18.6 | 67.8 | 185 | 66.7 | 18.4 | 66.7 | 18.2 | 64.7 | 18.1 | 63.6 | 17.9 | 62.6 | 17.7 | 61.5| 20
71 | 17.7 | 67.9 | 17.6 | 66.9 | 17.4 | 656.8 | 17.3 | 64.8 | 17.2 | 63.8 | 17.0 | 62.7 | 16.9 | 61.7| 19
72 [ 16.8 | 68,0 | 16,6 | 67.0 | 16.5 | 66.0 | 16.4 | 64.9 | 16.3 | 63.9 | 16.1 | 62.9 | 16,0 | 61.8 | 18
73 | 156.8 | 68.1 | 15.7 | 67.x | 16,6 | 66.1 | 15.5 |1 65.0 | 15.4 | 64.0 | 15.2 | 63.0 | 15.1 | 62.0 ] 17
74 | 1h.g | 68.2 | 14.8 | 67.2 | 14.7 | 66.2 | 14.6 | 65.2 [ 14.5 | 64.1 | 14.3 | 63.1 | t4.2 | 632.1 16
75 | 14.0 | 68.3 | 13.9 | 67.3 | 13.8 | 66.3 | 13.7 | 65.3 | 13.6 | 64.2 | 13.4 | 63.2 | 13.3 | 632.2 15
76 1 13.1 { 68.4 [ 13.0 [ 67.4 | 12.9 | 66,45 | 12.8 | 66.4 | 12.7 | 64.3 | 12.6 | 63.3 | 12.4 | 62.3| 14
77 | 12.1 [ 68,5 | 13,0 | 67.5 | 12,0 | 665 | 11.9 | 65.5 | 11.8 | 64.4 | 1x.7 | 63.4 | 11.6 ] 624 | 13
78 11,2 | 68,6 | 11,1 | 67.6 | 11,0 | 665 | 10.9 | 65.5 | 10.9 | 64.5 | 10.8 [ 63.5 | 10.7 | 62.5 | 12
79 | 10.3 [ 68.7 | 10.2 | 67.6 | 10,1 | 66.6 | 10.0 | 65.6 | 10.0 | 64.6 9.9 | 63.6 9.8 | 62.6 | 11
8| 93| 68.7| 9.3|67.7| 9.2 | 66.9 .1 | 65, .1 | 64.71 9.0 63, 8. 6a. 10
81| 844|688 83 |67.8| 8.3]|66.7 g.n 65.; g.n 64.7 | 8.1 63,; 8.3 62.; 9
8 | 75)|688| 7.4 /(678 7.4 )|668| 5.3|65.8| 7.2 64.8| 7.2|63.8| 7.1/ 62.8 8
83| 65|68.9| 65|67.9| 6.4 1668| 6.4|658| 63|648| 63|63.8| 6.2 62.8 7
84| 56 689 | 56| 67.9| 55 |66.9| 55 |65.9| 54 |64.g| 54 |63.9| 53] 63.g 6
8 | 47689 | 4.6 679 | 4.6 | 66.9 | 4.6 |65.9| 4.5 |64.9| 4.5|63.9| 4.5]| 63.9 5
86| 3.7|69g.0| 3.7|68.0| 3.7|670| 3.7|65.9| 36| 64.9| 3.6 |639| 3.6/ 62.9 4
8 | 2.8 6go| 2.8 680 2.8|67.0| 2a.79|66o| 3.7]65.0| 2.7 |64.0| 2.7]|63.0 3
88| 1.9 | 6g.0 1.9 | 68.0 1.8 | 67.0 1.8 ] 66.0 1.8 65.0 1.8 | 64.0 1.8 ] 63.0 3
89 | o.g|[6g.0o| 0.9 | 68.0| 0.9 |67.0| 0.g | 66.0| 0.9 | 65.0| 0.9 | 64.0o| 0.9 63.0 I
go| 0.0 | 6go| 00| 68.0| 0.0 67.0]| 0.0 66.0 o.a | 65.0 00| 64.0f 0.0 63.0 o
¥ M 4 M k4 M A 4 M A 4 M 4 M k 4 M y
6g° 680 67° 66° 65¢ 640 630 z
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h a8e 2g° 3o0° 31° 3a0 330 34°

a 9, © |2=2, A @, @ (A=A, A ¢, @ DAL Al ¢, @ A=A @, @ [A=X Al ¢, |A=), A 9, @ |2
oc| 63°0 | o0° | 61°0 | 0% | 60° | o0° | 59°0 | ©0° | 58% | o0° | 57°0 | 0% | 56°% | o0°0
1| 63.0 1.9 | 61.0 1.8 | 6o.0 1.7 | 5g9.0 1.7 | 58.0 1.6 | 57.0 1.5 | 56.0 1.5
2| 6r.g| 2.8 | 60o.9g| 3.6 |59.9| 3.5 58,9 3.3 |57.9| 3.2 |5b6.9 3.1 |5b559} 3.0
3618 56| 60o.9g| 5.4 |59.9| 5.2 |58.9| H.o|5b57.9| 4.8|56.9| 4.6 |559]| 4.4
4|6r.9| 9.5 60.7| 7.2 59.8| 6.9 |588| 66 |57.8| 6.4 (568| 6.1|558]| 5.9
51616 9.3 (60,6 89 |59.6| 86 |586| 83576 7.9 56,7 7.6]|5657/{ 7.4
6 | 6t.4 | 11,1 | 60.4 | 10.7 | 59.5 | 10.3 | 58.5 9.9 | 57.5 g.5 | 56.5 9.1 | 55.5 8.8
7| 61,2 | 12,9 [ 60.2 | 12,4 | 59.3 | 11.9 | 58 3 [ 11.6 | 57.3 | 11,0 | 56.3 | 10.6 | 55.4 | 10.2
8| 6r.o! 14,7 | 600! 14,1 | Bg.o ! 13.6 | 58 1 | 13.0 | 57.1 | 12,6 | 6.1 } 12,1 | 65,2 ! 11,9
g|60.7 | 164 | 59.7 | 158|588 | 15,29 |57.8| 14.6 |56.9 | 14.1 |55.9] 13.6 | 55.0 | 3.1
10| 60.4 | 181 | 59.5 | 17.4 | 585 | 16,7 | 57.6 | 16.x | 56.6 | 15,5 | 55,7 | 15.0 | b4.7 | 14.4
11 | 6o.1 | 19.7 | bg.1 | 19.0 | 58,2 | 183 | 57.3 | 17.6 | 56.3 | 17.0 | 55.4 | 16.4 | 4.5 | 15.8
12 | 59.7 | 21.4 | 58.8 | 20,6 | 67.9 | 19.8 | b7.0 | 19.1 | 56.0 | 18.4 | B5.1 | 19.8 | Bh.a | 17.1
13 | 59.3 | 22.9 | 58.5 | 22,1 | 57.5 | 21.3 | 56.6 | 20.5 | 55.7 | 19.8 | 54.8 | 19.1 | B3 .9 | 18.4
14 | 58.9 | 24.5 | 58.1 | 23.6 | 57.2 | 22.7 | 56.3 | 21.9 | 55.4 | 21.2 | 54.5 | 20.4 | 53.6 | 19.7
15| 58,5 | 26,0 | 57.7 | 35.0 | 56.8 | 24.1 | 55.9 | 23.3 | 55.0 | 22.5 | 54.1 | 21.7 | 3.2 | 3a1.0
16 | 58.1 | 27.4 | 57.2 | 26.4 | 56.4 | 2a5.5 | 55.5 | 24.6 | 54.6 | 23.8 | 63.7 | 23.0 | 52.8 | 232.3
17 | 57.6 | 28.8 | 56.8 | 97.8 | 65.9 | 26.9 | 55.1 | 25.9 | B4.2 | 25.1 | 53.3 | 24.a2 | 52.4 | 23.4
18 | 57.1 | 30.2 | 56.3 | 29.1 | 55.5 | 28.2 | 54.6 | 27.2 | 53.8 | 26.3 | 5a.9 | 25.4 | Ha.o | 34.6
19 | 56.6 | 31.5 | 556.8 | 30.4 | 55.0 | 29.4 | 54.1 | 28,5 | 53.3 | 27.5 | 52,5 | 26.6 | 51.6 | 25.8
20 | 56.1 | 32.8 | 55.3 | 3r.7 | 54.5 | 30.6 | 53.7 | 29.7 | 52.8 | 28.7 | 52.0 | 27.8 | 51.2 | 36.9
a1 | 555 | 34.0 | H4.7 | 33.9 | 53.9 [ 31.8 | 53.2 | 30.8 | 52.3 | 29.8 | 51.5 | 28.9 | 50.7 | 28.0
22 | 54.9 | 35.2 { b4.1 | 34.1 [ 583.4 | 33.0 | 52.6 | 31.9 | 51.8 | 30.9 | b1.0 | 30.0 | 50.2 | 39.1
23 | 54.4 | 36.3 | 53.6 | 35.2 | H2a.9 | 34.1 | ba.1 | 33.0 | 51.3 | 32.0 | 50.5 | 31.0 | 49.7 | 3o.1
a4 [ 53.8 | 37.4 | 53.0 | 36.3 | 52.3 | 35.2 [ 51.5 | 34.1 | 50.8 | 33.1 | bo.o | 3a.1 | 4g 2 | 31.1
25 | 53.2 | 38.5 | 5a.4 | 37.83 | 61,7 | 36.2 | Br.o | 35.1 | bo.2 | 4.1 | 4g.b | 33.1 | 48.7 | 32.1
26 | 52.5 | 39.5 | 51.8 | 38.3 | 51.1 | 37.2 | bo.4 | 36.1 | 4g.7 | 35.1 | 48.9 | 34.0 | 48.2 | 33.0
27 | 5b1.9 | 40.5 | b1.2 | 39.3 | bo.5 | 38.2 | 49.8 | 37.1 | 4g.1 | 36.0 | 48.4 | 35.0 | 47.6 | 33.9
a8 | 51.2 | 41.4 | 50 6 | 40.3 | 4g9.9 | 39.1 | 49.2 | 38.0 | 48.5 | 36.9 | 47.8 | 35.9 | 47.1 | 34.8
ag | 50.6 | 4a.4 | 49.9 | 41.2 | bg.2 | ho.o | 48.6 | 38.9 | 47.9 | 37.8 | 47.2 | 36.8 | 46.5 | 35.7
30|{49.9 | 43.2 | 4g.2 | 4a.x | 48.6 | bo.g9 | 47.9 | 39.8 | 47.3 | 38.7 | 46.6 | 37.6 | 45.9 | 36.5
3t | 49 2 | 44.x | 48.6 | ha.g | 47.9 | 41.7 | 47.3 | bo.6 | 46.6 | 39.5 | 46.0 | 38.4 | 45.3 | 37.4
32 | 48.5 | 4h.g | b7.9 | 43.7 | 47.3 | 4a.b | 46.6 | 41 .4 | 46.0 | 40.3 | 45.3 | 39.2 | 44.7 | 38.2
33 | 47.8 | 45.7 | 47.9 | 44.5 | 46.6 | 43.3 | 46.0 | 4a.a | 45.3 | 41.1 | 44.7 | ho.o | 44.1 | 38.9
34 | 47.1 | 46.5 | 46.5 | 45.3 | 45.9 | 4b.x | 45.3 | bha.9 | 4.7 | 41.8 | 44.1 | bo.7 | 43.4 | 39.7
35 | 46.3 | 47.2 | 45.8 | 46.0 | 45.2 | 44.8 | 44.6 | 43.7 | 4bh.o | 43.6 | 43.4 | 41.5 | 43 .8 | Lo .4
36 | 45.6 | 47.9 | 45.0 | 46.7 | 44.5 | 45.5 | 43.9 | 44.4 | 43.3 | 43.3 | ha.7 | 4a.3 | fa.1 | 411
37 1 44.8 | 48.5 | 44.3 | 47.4 | 43.8 | 46.2 | 43.3 | 45.1 | 42.6 | 43.9 | 4a.x | 42.8 | 41.5 | 41.7
38 | 44.1 | hg.a | 43.6 | 48.0 | 43 o | 46.8 | 43.5 | 45.7 | hr.g | 44.6 | 1.4 | 43.5 | 4o.8 | 4a.4
39 | 43.3 | 49.8 | 42.8 | 48.6 | 42.3 | 47.5 | 41.8 | 46.3 | 4r.a | 45.2 | ho.7 | b4.1 | bo.1 | 43.0
ho | 4a.6 | 50.4 | 4a.1 | bg.2 | 41.6 | 48.1 | 4r.0o | 46.9 | 4o.5 | 45.8 | ho.o | 4h.7 | 39.4 | 43.6
bt | 41.8 | b1.o | 41.3 | 49.8 | 4o.8 | 48.7 | 4o0.3 | 47.5 | 39.8 | 46.4 | 3g.2 | 45.3 | 38.7 | 44.2
ha | br.o | 51.5 | 4o.5 | bo.4 | ho.1 | 4g.2 | 39.6 | 48.1 | 3g.1 | 47.0 |.38.5 | 45.9 | 38.0 | 44.8
43 | bo.a | 52,1 | 39.8 | 50.9 | 39.3 | 49 8 | 38.8 | 48.6 | 38.3 | 47.5 | 37.8 | 46.4 | 37.3 | 45.3
44 | 39.4 | 52.6 | 39.0 | 1.4 | 38.5 | 50.3 | 38.1 | 4g.1 | 37.6 | 48.0 | 37.1 | 46.9 | 36.6 | 45.9

k4 M b 4 M b 4 M Y M ¥ M ¥ M A 4
6a° : 61° | 6o° 59° 58e 570 56°
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h a8e 2g® 30° 310 320 330 34°
a g, @ [A—2,A| ¢, & [A=2,A| ¢, @ D=2, A ¢, @ [2—d,A| §, @ |A=2,A] ¢, @ [D—),Al ¢, @ |2—2,A
45°f 3896 | 53°1 | 38°a | 5199 | 37°8 | 50°8 | 37°3 | hgo7 | 36°8 | 4895 | 36°4 | 47°4 | 35°9 | 46°4 | 45°
46 | 37.8 | 53.5 | 37.4 | 52.4 | 37.0 | 51.3 | 36.5 | bo.1 | 36.1 | 4g.0o [ 35.6 | 47.9 | 35.2 | 46.8 | 44
47 | 37.0 | 54.0 | 36.6 | 52,8 | 36.2 | 51,7 | 35.8 | 50.6 | 35.3 | 49.5 | 34.9 | 48.4 | 34.4 | 47.3 | 43
48 | 36.2 | 54.4 | 35.8 | 53.3 | 35.4 | 52,2 | 35,0 | 51.0 | 34.6 | 4g.9 | 34.1 | 48.9 | 33.7 | 47.8 | 42
bg | 35.4 | 54.8 | 35,0 | 53.7 | 34.6 | 52.6 | 34.2 | 51.5 | 33.8 | 6o.4 | 33.4 | 49.3 | 32.9 | 48.2 | 41
50 | 34.6 | 55.2 [ 34.2 | 64.1 | 33.8 | 53.0 | 33.4 | 51.9 | 33.0 | 50.8 | 32.6 | 4g.7 | 32.2 | 48.6 | fo
51 | 33.8 | 556.6 | 33.4 [ 54.5 | 33.0 | 53.4 | 32.6 | 52.3 | 32.3 | 1.2 | 31.9 | Do.1 | 31.4 | 49.0 | 39
52 { 32.9 | 56.0 { 32.6 [ 54.9 | 32.2 | 53.8 | 31.9 [ 52.7 | 31.5 | 51°6 | 31.1 | 50.5 | 30.7 | 49.4 | 38
53 | 32.1 | 56.4 | 31.8 | 54.2 | 3r.4 | B4.1 | 3r.1 | 53.1 | 30.7 | 52.0 | 30.3 | Bo.9 | 29.9 | 49.8 | 37
54 | 31.3 | 56.7 [ 30.9 | 55.6 | 30.6 | 54.5 | 30.3 | 53.4 | 29.9 | 52.3 | 29.5 | 51.3 | 3g.2 | Ho.2a | 36
55| 30.4 | 57.0 | 30.1 | 5.9 | 29.8 | 54.8 | 29.4 | 53.7 | 29.1 | 52,7 | 28.8 | 51.6 | 28.4 | bo.b | 35
56 | 29.6 | 57.3 | 29.3 [ 56.2 | 39.0 | 55,2 | 28.6 | 54.1r | 28.3 | 53.0 | 28.0 | 1.9 | 27.6 | Bo.9 | 34
57| a8.7 | 57.6 | 28.4 | 56.5 | 8.1 | 55,5 | 27.8 | 54.4 | 27.5 | 53.3 | 37.2 | 52.3 | 26.8 | 61,2 | 33
58 | 2a7.9 | 57.9 | 7.6 | 56.8 | 27.3 | 55.8 | 27.0 | B4.7 | 26.7 | 53.6 | 26.4 | 52.6 | 26.1 | 51.5 3a
59 | 27.0 | 58.2 | 26.8 | 57.1 | 26.5 | 56.0 | 26.2 | 55.0 | 25.9 | 53.9 | 25.6 | 5a.g9 | 25.3 | 51.8 | 31
6o | 26.2 | 58.5 [ 2a5.9 | 7.4 | 25.7 [ 56.3 | 25.4 | 55.3 | 25.x | 54.2 | 24.8 | 53.1 | 24.5 | 5a3.1 3o
61 | 25.3 | 58.7 | 25.1 | 57.6 | 24.8 | 56.6 | 24.6 | 55.5 | 24.3 | 54.5 | 34.o | 53.4 | 23.7 | ba.4 29
62 | 24,5 | 6g.0 | 24.2 | 57.9 | 34.0 | 56.8 | 23,7 | 55.8 | 23.5 | 4.7 [ 23.2 | 53.7 | 22.9 | 52.6 | a8
63 [ 23.6 | 59.2 | 23.4 | 58.1 | 23,2 | 7.1 | 22,9 | 56.0 | 22.6 | 55,0 | 22.4 | 53.9 | 32.1 | 2.9 | 27
64 | 22.8 | 59.4 | 22.5 | 58.3 | 22.3 | 57.3 | 22.1 [ 56.2 | 21.8 | 55.2 | a1.6 | 54.2 | a1.3 | 53.1 | a6
65 | ar.9 | 59.6 | ar.7 | 58.6 | a1.5 | 57.5 | ar.a | 56.5 | ar.0 | 55.4 | 30.8 | 54.4 | 20.5 | 53.3 | 35
66 | 21.0 | 59.8 | 30.8 | 58.8 | 30.6 | 57.7 | 20.4 | 56.7 | 20.3 | 55.6 | 19.9 | 54.6 | 19.7 | 53.6 | 24
69 | 20.2 | 60.0 | 30.0 | 59.0 | 19.8 | 7.9 | 19.6 | 56.9 | 19.4 | 55.8 | 19.1 | 54.8 | 18.9 | 53.8 | a3
68 | 19.3 | 60.2 | 19.1 | 59.1 | 18,9 | 58,1 | 18.7 | 57.1 | 18 5 [ 56,0 | 18.3 | 55.0 | 18.1 | B4b.o | 323
6g | 18.4 | 60.3 | 18.3 | 59.3 | 181 | 58.3 | 17.9 | 57.2 | 15.7 | 56.2a | 17.5 | 55.a | 17.3 | 54.2 | a1
70 [ 17.6 | 60.5 | 17.4 [ 59 5 | 17.2 | 58.4 | 17.0 | 57.4 | 16.9 | 56.4 | 16.7 | 55.4 | 16.5 | 54.3 | 120
71 | 16 7| 60.6 | 16.5°| 59.6 | 16.4 | 58.6 | 16.2 | 57.6 | 16.0 | 56.5 | 15.8 | 55.5 | 15.7 | 54.5 | 19
72 | 15.8 | 60.8 | 15.7 [ 59.8 | 15.5 | 58.7 | 15.4 | b7.7 | 15.2 | 56.7 | 15.0 | 55.7 | 14.8 | 54.7 18
73 | 15.0 | 60.9 | 14.8 | 59.9 | 14.7 | 58.9 | 14.5 | 57.9 | 14.4 | 56.8 | 14.2 | 55.8 | 14.0 | 54.8 | 17
74 | 14.1 | 61.1 | 14.0 | 60.0 | 13.8 | 659.0 | 13.7 | 58.0 | 13.5 | 57.0 | 13.4 | 56.0 | 13.2 | 55.0 | 16
75 | 13.2 | 61,2 | 13.1 | 60.2 | 13.0 | 6g.1 | 12.8 | 58.1 | 1a.7 MH7.1 | 12,5 | 56.1 | 12.4 | 55.1 15
76 | 12.3 { 6r.3 | 12.2 | 60.3 | 13.1 | 59.3 | 12.0 | 58.2 | 11.8 | 57.2a | 11.7 | 56.3 [ 11.6 | 55 2 14
77 | 11.5 | 614 | 11.3 | 60.4 | 11.2 | 59.4 { 1x.1 | 58.3 | 11,0 | 57.3 | 10.9 | 56.3 | 10.7 | 55.3 | 13
78 | 10.6 | 61.5 | 10.5 | 60.5 | 10.4 | 59.5 | 10.3 | 58.4 | 10.2 | 57.4 | 10.1 | 56.4 | 9.9 | 55.4 | 12
791 9.7 | 61.6 | 9.6 | 606 | 9.5|59.5| 9.4 585 | 9.3|57.5]| g.2|56.5| g.1[55.5]| 1z
80| 88616 | 87 |60.6| 86 |5g.6| 86 |586| 85|576| 84(56.6| 83]|55.6]| 10
8t | 7.9 (61.7| 7.9|60.7| 7.8|59.7 7.7|58.7| 7.657.7| 7.5 |56.7| 7.5/ 55.9 9
823 | 7.1 | 61.8| 7.0 608| 6.9 |59.8| 6.9 588 | 6.8|57.7| 6.7|56.8| 6.61|55.7 8
831 6.2 | 61.8| 6.1 |60.8| 6.1 |59.8| 6.0|588| 59|57.8| 591|568 58] 558 7
84| 53| 6r.g| 5.2 |6o.g| 5.2 |59.9| 5.1|58.9]| 5.1 7.9 | 50| 56.9| 5.0/ 55.9 6
8| 4.4 | 61.9| 4.4 |6o.9 | 4.3 |59.9| 4.3 |58.9| 4.2|57.9| 4.2 |56.9| 4.1]55.9 5
86 | 3.5 |6r.9g| 35 |60.9g| 3.5|59.9| 3.4 |58.9f 3.4[57.9| 3.4|56.9] 3.3]|55.9 4
871 3.6 | 62,0 2.6 | 61.0 2.6 | 60.0 2.6 | 5g9.0 2.5 | 58,0 3.5 57.0 2.5 | 56.0 3
88 | 18| 63a.o0 1.7 | 6r.0 1.7 | 6o.0 1.7 | 59.0 1.7 | 58.0 1.7 | 57.0 1.7 | 56.0 2
89| 09 |62.0| 0.9 |6r0o| 0.9 |60.0| 0.9/59.0| 0.8|58.0| 0.8|575.0| 0.8]56.0 1
go| 0.0 | 60| 00| 6r.o| 0.0 | 60.0| 0.0|59.0| 0.0|58.0]| 0.0f57.0| 0.0/ 56.0 o
A 4 M ¥ M A 4 M k4 M A 4 M Y M Y M y
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h 350 360 370 389 3g° 4o° hi°o
a e, @ A=A, Al ¢, @ [A—=d,A] ¢, @ PD=A,A| p, @ (A=), A| ¢, @ D=, Al ¢, ® [A—I,A| ¢, & [2—),A
o°| 55°0 0°0 | 54°0 0° | 53°0 o°0 | H52°o 0% | b1°0 0% | 5o0°0 0.0 | 49°0 0°0 go°
1| 55.0 1.4 | 54.0 1.4 | 53.0 1.3 | ba.o 1.3 | b1.o 1.2 | bo.o 1.2 | 4g.0 1.3 89
a{5,9| 2.9 | 5.0 2.8|530| 2,7 [52.0| 2.6 |51.0| 25|50 2.4 |49.0| 2.3} 88
3|54.9| 4.3 |53.9| 4.1 |b52.9| 4.o|br.g| 3.8 |5b50.9| 3.7 |49.9| 3.6|48.9] 3.5 | 8
4158 571H3.8| 565|528 53 |51.8| 5.1 (50.8( 4.9|49.8| 4.8 48.8| 4.6 86
5({54.7| 7.1 |53.7| 6.9 |b2.7| 66 |561.7| 6.4 |0b5.7| 6.1 4g9.7| 5.9 |48.7| 5.7 8
6 |545| 85 |53.6| 82 |523.6| 7.91b51.6| 7.6|50.6| 7.41|49.6| 7.1|48.6| 6.9 84
7|5 .4| 9.9 | 534 9.5 |b52.4| 9.2 |5r.5| 89g|[5H5.5| 86 |4g 5| 83 |48.5| 8.0 83
8| 54.2 | 11.3|53.2a]|10.9|53.3| 105|513/ 101|503 9.8 | 49.3 9.4 | 48.4 9.1 | 8a
9| 5.0 | 12,6 | 53.0| 12,2 |5b52.1 | 1x,7]|5b5t,1|11.83]|05b0,1]|10,9]|49.2]7106] 48,3 10.2]| 8¢
10| 53.8! 13.9|52.8| 135 )| 51,9 13.0|5b50.9]| 12.5/49.9 | 123.1|4g.0]| 11.7|48.0| 11.3| 80
11 [ 53.5 | 15.3 | 52.6 | 14.7 | 51.6 | 14,2 | bo.7 | 13.9. | 49.7 | v3.3 | 48.8 | 12.8 | 47.8 | 124 | 79
12 | 53.2 | 16.5 | 52.3 | 16.0 | 51.4 | 15.4 | bo.4 | 4.9 | 49.D | 1h.4 | 48.5 | 13.9 | 47.6 | 13.5 | 78
13 | 52.9 | 17.8| 52,0 17.2 (51,1 | 166 | 5.2 | 16.1 | 49.2 | 155 | 483 | 15,0 | 47.3 | 14.5| 177
14 | 52.6 | 19.1 | 5x.7 | 18.4 | 50.8 | 17.8 | 49.9 | 17.2 | 48.9 | 16.6 | 48 0o | 16,1 | 47.1 | 15.6 | 76
15| 52.3 | 20.3 | 51.4 | 19.6 | 50,5 | 19.0 | 49.6 | 18.3 | 48.6 | 17.7 | b7.7 | 17.1 | 46.8 | 16.6 | =5
16 | 51.9 | 21.5 | 51.0 | 20.8 | bo.1 | 20.1 | 49.32 | 19.4 | 48.3 | 188 | 47.4 | 18,2 | 46.5 | 17.6 | 74
17 | 51.6 | 92.7 | bo.7 | ar.9 | 49.8 [ a1.2 | 48.9 | 20.5 | 48.0 | 19.9 | 47.1 | 19.2 | 46.2 [ 18.6 | 73
18 | 51,2 | 23.8 | 50.3 [ 33.0 | 49.4 | 22.3 | 48.5 | 2a1.6 | 47.7 | 30.9 | 46 .8 { 30,2 | 45.9 | 19.6 | 72
19 | 50.8 | a4.9 | 4g9.9 | 24.1 | bg.0 | 33.4 | 48.2 | 22,6 | 47.3 | d1.9 | 46.4 | 31,2 | 45.6 | 20.5 | 7x
20 | 50.3 | 26.0 | 49.5 | 25.2 | 48.6 | 24.4 | 47 8 | 23.6 | 46.9 | 22.9 | 46.0 | 22.2 | 45.2 | 21.5 | 7o
ar | 4g.9 | 27.1 | bg.o | 26.3 | 48.2 | ab.4 | 4.4 | 24.6 | 46.5 | a3.9 | 45.7 | 33.x | 44.8 | 23.4| 69
22 | bg.4 | 28.a | 48.6 | 27.3 | 47.8 | 36.4 | 46.9 | 25.6 | 46.1 | 24.8 | 45.3 | ak.x | 44.4 [ 23.3 | 68
233 | 48.9 | 29.2 | 48.1 | 8.3 | 47.3 | a7.4 | 46.5 | 26.6 | 45.7 | 25.8 | 44.8 | 25,0 | 44.0 | 24.2 | 67
ab | 48.4 | 30.2 | 47.7 | 29.2 | 46.9 | 28.4 | 46.0 | 27.5 | 45.3 | 26,7 | 44.4 | 3.9 | 43.6 [ a5.1 | 66
25 | 47.9 | 31.1 | h7.2 | 30.2 | 46.4 | 29.83 | 45.6 | a8.4 | 44.8 | 27.6 | bh.o | 26.7 | 43.2a | 2.9 | 65
26 | 47.4 | 32.1 | 46.7 | 3r.1 | 45.9 | B0.2 | 45.1 | 29.3 7| 44.3 | 28.4 | 43.5 | 27.6 | 4a.7 | 26.8 64
27 | 46.9 | 33.0 | 46.1 | 32,0 | 45.4 | 31.1 | 44.6 | 30,2 | 43.8 | 29.3 | 43.0 | 28.4 | 42.3 | 27.6 | 63
28 | 46.3 | 33.8 | 45.6 | 32.9 | 44.8 | 31.9 | 44.1 | 31.0 | 43.3 | 3o.1 | 42.6 | 29.2 | 41.8 | 28.4 | 62
ag | 45.8 | 34.7 | 45.0 | 33.7 | 44.3 | 32.8 | 43.6 | 31.8 | 42.8 | 3o.9 | 43.1 | 3o.0 | 41.3 | 29.2 | 61
30| 45.2 | 35.5 | 44.5 | 34.5 | 43.8 | 33.6 | 43.0 | 32.6 | 42.3 | 31.7 | 41.6 | 30.8 | 4o.8 | 39.9 | 60
31 [ 44.6 | 36.3 | 43.9 | 35.3 | 43.a2 | 34.4 | 4.5 | 33.4 | 41.8 | 3a.5 | 410 | 31.6 | 4o.3 | 3o.7 | bg
32 | 4h.o | 37.1 | 43.3 | 36.1 | 42.6 | 35.1 | 4r.g | 34.2a | h1.3 | 33.2 | 4o.5 | 32.3 | 39.8 | 31.4 58
33 | 43.4 | 37.9 | 4a.7 | 36.9 | 4a.1x | 35.9 | 4.4 | 84.9 | bo.7 | 33.9 | bo.o | 33 0 | 39.2 | 3a2.1 57
34 | 42.8 | 38.6 | 4a.1 | 37.6 | 41.5 | 36.6 | 40.8 | 35.6 | 4o.1 | 34.6 | 39.4 | 33.7 | 38.7 | 32.8 | 56
35| 4a.1 | 39.3 | 41.5 | 38.3 | bo.9 | 37.83 | ho.2 | 36.3 | 39.5 | 35.3 38.3 34.4 | 38.2 | 33.4 | 55
36 | 41.5 | bo.o | bo.g | 39.0 | bo.a | 38.0 | 39.6 | 37.0 | 39.0 | 36.0 | 38. 35.0 | 37.6 | 34.1 | 54
371 4o.9 | bo.7 | 4o.2 | 39.6 | 39.6 | 38.6 | 3g.0 | 37.6 | 38.4 | 36.6 1 37.7 | 35.7 [ 87.1 | 34.7 ! 53
38 | 40.3 | 41.3 | 39.6 | 40.3 | 39.0 | 39.3 | 38.4 | 38.3 [ 37.8 | 37.3 [ 37.1| 36.3 | 36.5 | 35.3 | 52
39 | 39.5 | 43.0 | 39.0 | 4ho.9 | 38.4 | 39.9 | 37.8 | 38.9 | 37.2 | 37.9 | 36.5 | 36.9 | 35.9 | 35.9 | 51
bo | 38.9 | 42.6 | 38.3 | 41.5 | 35.9 | 4o.b5 | 37.1 | 39.5 | 36.5 | 38.5 35.g 37.5]135.3]36.5| 50
by | 38.2 | 43.1 | 37.6 | ba.1 | 37.x | 41.1 | 36 5 | 4o.o | 35.9 | 30.0 | 35. 38.0 | 34.7 | 37.1 49
ha | 37.5 | 43.7 | 37.0| 4a.7 | 36.4 | 41.6 | 35.8 | 4o.6 | 35.3 | 39.6 | 34.7 | 38.6 | 34.1 | 37.6 | 48
43 | 36.8 | 44.3 | 36.3 | 43.2 | 35.7 | 4a.a | 35,2 | 4.1 | 34.6 | bo.1 | 4.1 | 39.1 | 33.5 | 38.1 | 47
G4 | 36.1 | 44.8 | 35.6 | 43.7 | 35.1 | 4a.7 | 34.5 | 41.6 | 34.0 | 4o.6 | 33.4 | 39.6 | 3a.9 | 38.6 | 46
¥ M ¥ M ¥ M ¥ M ¥ M ¥ M ¥ M y
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h 359 360 370 389 39° ho® hio
a | e @ D=a,Al 5,0 Doa Al 6 @ Do, Al g, @ =2,A] g, @ [=2,A 5, @ 22, Al g, @ [2—2A
45°| 3504 | 45°3 | 34°9 | h4°a | 34°4 | 4302 | 3399 | 4a°a | 33°3 | 41°1 | 3a°8 | ho°r | 3a°3 [ 3g°r | 45°
46 | 34.7 | 45.8 | 34.2 | 44.7 | 33.7 | 483.7 | 33.2 | 42.6 | 32,7 | 41.6 | 33,2 | 4o.6 | 31.6 | 39.6 | 44
b7 1 33.9 | 46.3 | 33.5 | 45.a | 33.0 | 44.2 | 32,5 | 43.1 | 33,0 | ha.1 | 31, hr.1 | 31.0 | bo.1 | 43
48 1 33,2 | 46.7 | 32.8 | 45.7 | 32.3 | 44.6 | 31.8 | 43.6 | 31.3 | 42.5 | 30.8 | 41.5 | 30.3 | 4o.5 | 43
bo | 32.5 | 47.2 | 32,1t | 46.1 | 31.6 | 45.1 | 31.1 | 4bh.o | 30.7 | 43.0 | 30.2 | 43.0 | 29.7 | h1.0 | 41
50 | 31.8 | 47.6 | 31.3 | 46.5 | 30.9 | 45.5 | 30.4 | 44.4 | 30.0 | 43.4 | 29.5 } 42.4 | 39.0 | 41.4 | ho
51 | 31.0 | 48.0 | 30.6 | 46.9 | 30.2a | 45.9 | 29.7 | 44.9 | 29.3 | 43.8 | 28.8 | 42.8 | 28.4 | 41.8 | 3g
52 | 30.3 | 48.4 | 39.9 | 47.3 | 29.5 | 46.3 | 29.0 | 45.3 | 28.6 | 44.2 | 28.1 | 43.2 | 27.7 | 42.2 | 38
53 | 2g.h | 48.8 | 2ag.1 | 47.7 | a8.7 | 46.7 | 28.3 | 45.6 | a7.9 | 44.6 | 27.5 | 43.6 | 37.0 | 43.6 | 37
54 | 8.8 | 4g.1 | a8.4 | 48.1 | a8.0 | 47.0 | 27.6 | 46.0 | 37.2 | 45.0 | 26 .8 | 44.0 | 36.3 [ 43. 0| 36
55 | 38.0 | 49.5 | 27.6 | 48.4 | 27.3 | 47.4 | a6.9 | 46.4 | 26.5 | 45.3 | 26.1 | 44.3 | 25.7 [ 43.3 | 35
56 | 27.83 | 49.8 | 26.9 { 48.8 | 2a6.5 | 47.7 | 26.1 | 46,7 | a5.8 | 45.7 | 25.4 | 44.7 | 3b.0o | 3.7 | 34
57 | 26.5 | 6o.1 | 26.1 | bg.1 | 25.8 [ 48.1 | 25.4 | 47.1 | 25.0 | 46.0 | 24.7 | 45.0 | 34.3 | bb.o | 33
58 | 25.7 | bo.5 | 25.4 | 4g.4 | a5.0 | 48.4 | ah.7 | 47.4 | 24.3 | 46.3 | 23.9 | 45.3 | 23.6 | 44.3 | 3a
59 | 25.0 | 50,8 | 24.6 | 4g.7 | a4.83 | 48.7 | 2a3.9 | 47.7 | 23.6 | 46.6 | 23.2 | 45.6 | 23.9 | 44.6 [ 3x
6o | 24.2 [ 51.1 | 23.9 | 50.0 | 93.5 | bg.0o | 283.2 | 48.0 | 2a.9 | 46.9 | 22.5 | 45.9 | 22.3 | bh.9 | 3o
61 | 23.4 | 51.3 | 3.1 { 50.3 | 22.8 | 49.3 | 22.5 | 48.2 | 22.1 | 47.2 | ax.8 | 46.2 | a1.5 | 45.2 | a9
62 | 22.6 | 51,6 | 22.3 | 50.6 | 22.0 | 49.5 | a1.7 | 48.5 | at .4 | 47.5 | 21.1 | 46.5 | 20.8 | 45.5 | 28
63 | 21.8 [ 5r.8 | 21.5 | 50.8 | 21.83 | 49.8 | a1.0 | 48.8 | 20.7 | 47.7 | 20.4 | 46.7 | 30.0 | 45.7 [ 37
64 | 21.0 | 52.0 | 20.8 | 51.1 | 20.5 | 50.1 | 20.2 | 4g.0 | 19.9 | 48.0 | 19.6 | 46.9 | 19.3 | 46.0 | 26
65| 20.3 | 52.3 | 20,0 { 51.3 | 19.7 | 50.3 | 19.5 { 49.2 | 19.2 | 48.2 | 18.9 | 47.2 | 18.6 [ 46.2 | 235
66 | 19.5 | 52.5 [ 19.2 | 51.5 | 19.0 | 5o.5 | 18,7 | 49.5 | 18.4 | 48.5 | 18 3 | 47.4 | 17.9 | 46.4 | 24
67 | 18.7 | ba.7 | 18.4 | b1.7 | 18.2a | bo.7 | 17.9 | b9.7 | 17.7 | 48.7 | 17.4 | 47.7 | 17.3 | 46.6 | 23
68 | 17.9 | 52.9 | 17.6 | 51.9 | 17.4 | 5o.9 | 17.2 | k9.9 | 16.9 | 48.9 | 16.7 | 47.9 | 16.4 | 46.9 | 22
6g | 17.1 | 53.1"| 16,9 | ba.1 | 16.6 | bx.1 | 16.4 | Bo.1 | 16.2 | 4g.1 | 15.9 | 48,1 | 15.7 | 47.1 2
70 { 16,3 | 53.3 | 16.1 | 52.3 | 15.9 | 51.3 | 15.6 | 50.3 | 15.4 | 49.3 | 15.a | 48.2 | 15,0 | 47.2 | 20
71 { 155 | 53.56 | 15,8 | 52.5 | 15.1 | 51.5 | 14.g9 | bo.4 | 14.7 | 4o.4 | v4.4 | 48.4 | 1h.2 | b7.4 | 19
73 | 14.7 | 53.6 | 14.5 [ 52.6 | 14.3 | 51.6 | 14.1 | 0.6 | 18.9 | 49.6 | 13.7 | 48.6 | 13.5 | 47.6| 18
73 | 13.9 | 53.8 | 13.7 | 52.8 | 13.5 | 51.8 | 13.3 [ 50.8 | 13.1 | 49.8 | 12.9 | 48.7 | 12.7 | 47.7 17
74 | 13.0 [ 53.9 | 12.9 | 52.9 | 12.7 | 1.9 | 12.5 | bo.9 | 12.4 | 4g.9g | 12.2 | 48.9 | 12.0 | 47.9 | 16
75 | 12,3 | 84,1 | 1a.x | 63.1r | 11.9 | ba.1x | 11,8 | 5r.x | 11.6 | 50.0 | 11.4 | 4g.0o | 11.3 | 48.0 15
76 | 11,4 | 54,3 | 11,3 [ 532 | r1.1 | 52.32 | 11,0 | 51,2 | 10.8 | 50.2 | 10.7 | 49.2 | 10.5 | 48.2 | 14
77 | 10.6 | 54.3 | 10.5 [ 53.3 | 10.3 | 52.3 | 10.2 | 51.3 | 10.1 | 50.3 9.9 | 49.3 9.8 | 48.3 13
28 9.8 | 54.4 9.7 | 53.4 9.6 | 53.4 9.4 | 51.4 9.3 | Ho.4 9.2 | 49.4 g.o | 48.4 12
79| 9.0 5.5 | 8¢9 |53.56| 88 |52.5| 86 |515| 85|55 8.4 49g.5| 8.3 | 48.5 ] 11
80| 8.2 | 546 81 |536| 80 |5b52.6]| 7.9[51.6] 7.8!50.6]| 7.6|49.6| 7.5|48.6[ 10
81| 7.4184.7 1 7.3 |53.7| 7.2 52,7 | 7.1 |5br.7| 7.0(b50.7| 6.9 )49.7| 6.8 48.7 9
82| 6.5 8471 65 |53.7| 6.4 |b52.7] 6.3 |51.7!] 6.2 |5b50.7| 6.1|04g.71 6.0 48.7 8
8| 5.7 |5 .8| 5.7 (538 5.6 |52.8| 55 |5:1.8| 54 |5.8| 54| 49.8| 5.3 | 48.8 v
84| bog|b5.9| 4og|53.9| 4.8 52.8| 4.7 |51.8]| 4.7]|50.8| 4.6 49.8| 4.5 | 48.8 6
8 | 4.1 | 54.9| h.o|53.9 | h.o|b5a.g| 3.9 |561.g| 3.9 |50.9| 3.8|49.9| 3.8|48.9| 5
86 | 3.3 | 54.9| 3.2 (53.9| 3.2 (56a.g| 3.2 |51.9g| 3.1 |50.9| 3.1|49.9| 3.0 48.9 4
87| 2.5 (550 3.4 |5640| 2.4 (530| 2a.4|52.0| 2.3 |51.0| 2.3 50.0| 3.2 4g.0 3
8 | 1.6 | 55.0 1.6 | 4.0 1.6 | 53.0 1.6 | 53.0 1.6 | 1.0 1.5 | Ho.o 1.5 | 49.0 3
89 0.8 | 55.0 0.8 | 54.0 0.8 53.0 0.8 ] 5a.0 0.8 | 51.0 0.8 | 50.0 0.8 | 4g.0 I
go| 00| 5.0 0.0|54.0| 00|53 0| 0.0|b52.0| 0.0|51.0]| 0.0]|50.0]| o0.0]4g.0 o
k 4 M L 4 M A 4 M Y M k 4 M ¥ M A 4 M y
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h hae 43° hhe 45° 46° 470 480
a o, ® D—A,Al ¢, & A2 ,A ¢, @ X0 ,A ¢, @ (X=X Al ¢, ® A2, ,A| ¢, B |A—2,A| ¢, B |i—) A
0° 48° | o0° | 47°0 | o0° | 46°0 | 0% | 45°% | o0° | 44°0 | o0°0 | 43°0 | o0° | 43°0 [ 0% | go°
1| 48.0 1.1 7.0 1.1 | 46.0 1.0 | 45.0 1.0 | 44.0 1.0| 43.0| 0.9 | 42.0| o0.9| &g
2 |(48.0| 2.2 |47.0| 2.2 | 46,0 2.1 |4b.0o| 2.0 4b.o| 2.0| 3. 0| 1.9 | b42.0 1.8 88
3|47.9| 3.3 |46.9| 8.2 {4b5.9| 3.1 |4b.g| B.0|43.9| 2.9 | b42.9| 3.8 | 41.9| 2.7 8
4 47.8) 4.4 | 468 4.3 | 45.9| 4.x | 4b.g| ho| 43.9| B3.9 1 b4a.9g| 3.7 4r.g| 3.6 86
5147.8| 5.5 | 46,8 53| 45.8| H.2 | 44.8) Ho| 43.8| 4.8 4a.8| 4.7 41.8 | 4.5 | 85
6 |47.7| 6.6 | 46,7 6.4 | 45.7 | 6.2 | 44.7| 6.0 43.7 | 5.8 | 43a.7| 5.6 | br.7| 5.4 | 84
71 47.5| 7.7 | 465 | 7.5 45.6 | 7.2 | 44.6 | 7.0 43.6| 6.7 | 42a. 6| 65| 41.6 | 63| 83
8147.4 | 88 | 46.4 | 85 | 45.4( 8.2 | 444 | 7.9 43.5| 7.7 |42.5| 7.4 | 415} 7.2 82
9| 47.2 9.9 | 46.2 9.5 | 45.3 | 9.2 | 44.3 | 8.9 | 43.3 | 86 | 42.3| 83 | 41.4| 8.1 | 81
10 | 47.0 | 10,9 | 46.1 | 10.6 | 45.1 | 10.2 | 44 .1 9.9 | 43.2 9.5 | 42.2 9.2 | 41.2 8.9 8
11 | 46.8 | 12,0 | 45.9 | 11.6 | 44.9 | 11.2 | 44 0 | 10.8 | 43.0 | 10.4 | 42.0 | 10.1 | 41.1 9.8 79
12 | 46.6 | 13.0 | 45.7 | 12.6 | 44.7 | 12,2 | 43.8 | 11,7 | 42.8 | 11.4 | 41.8 | 11,0 | ho.g | 10.6 | 78
13 | 46.4 | tho | 45.4 | 13.6 | 44.5 | 3.1 | 43.5 | 12,7 | 42.6 | 12.3 | 416 | 11.9 | g0.7 | 11.D | 77
14 | 46.1 | 1Db.o | 45.2a | 14.6 | 44.3 | 1h.x | 43.3 | 13.6 | 42.4 | 13.2 | 4x.4 | 12.7 | ho.H | 12.3 =6
15 | 45.9 } 16.0 | 44.9g | 155 | 4b.o | 15,0 43.1 | 14.5 | ha.1 | th.o | 41.3 | 13.6 | 4o.3 | 13.1 | 75
16 | 45.6 | 17.0 | 44.7 | 16.5 | 43.7 | 15.9 | 42.8 | 15.4 | 4r.9 | 14.9 | 410 | 14.4 | ho.o | 13.9 | 74
17 (45.3 | 18.0 | 44.4 | 17.4 | 43.5 | 16.9 | 42.5 | 16.3 | 41.6 [ 15.8 | 4bo.7 | 1563 | 39.8 | 14.8 | 73
18 | 45.0 | 19.0 | 44.1 | 183 | 43.2 | 17.8 | 42.3 | 17.2 | 41,4 | 16.6 | bo.4 | 16,1 | 39.5 | 15.6 | 73
19 | 44.7 ; 19.9 | 43.8 | 19.2 | 4a.9 ; 18.6 | ba.o | 18.0 | 41.1 | 17.5 | ho.2 | 16,9 | 39g.2 | 16.3 | 71
20 | 44.3 | 20.8 | 43.4 | 20.1 | 42.5 | 19.5 | 41.6 | 18.9 | 40.8 | 18.3 | 39.9 | 17.7 | 39.0 | 17.1 | 70
ar | 43.9 | 21.7 | 43.1 | 21,0 | 42.2 | 20.4 | 41.3 | 19.7 | 4o.4 | 19.1 | 39.5 | 18.5 | 38.7 | 17.9 [ 69
22 | 43.6 | 22.6 | 42.7 | a1.9 | 41.8 | 21,2 | 41.0 | 20.5 | 4o.1 | 19.9 | 39.9 | 19.3 | 38.3 | 18.6 | 68
23 | 43.2 | 23.5 | 42.3 | 22.7 | 41.5 | 23.0 | 40,6 | 21.3 | 39.7 | 20.7 | 38.9 | 20.0 | 38.0 | 19.4 | 67
a4 | 43.8 | 24.3 | 41.9g | 23.6 | 41,1 | 22,8 | fo.2 | 22,1 | 39.4 | 21,5 | 38.5 | 20.8 | 37.7 | 20.1 | 66
a5 | 42.3 | 35.2 | 41.5 | 24.4 | bo.7 | 23.6 | 39.9 | 22.9 | 39g.0 | 232.2 [ 38.2 | a1.5 | 37.3 | 20.8 | 65
26 | 41.9 | 36.0 | 4u.1t | 25,2 | 4o 3 | 24.4 | 39.5 | 23.7 [ 38.6 | 22.9 | 37.8 | 22,3 | 36.9 | 31.5 | 64
a7 | 41.5 | 26.8 | fo.7 | 26.0 | 39.9 | ab.a | 39.1 | 24.4 | 38,2 | 23.7 | 37.4 | 29.9 | 36.6 | 23.2 | 63
28 | 41.0 | 27.5 | bo.a | 26.7 | 39.4 | 5.9 | 38.6 | 5.1 | 37.8 | 24.4 | 37.0 | 23.6 | 36.2 | 22.9 | 62
ag | 4o.5 | 28.3 | 39.8 | 27.5 [ 39.0 [ 26.7 | 38.2 { 25.9 | 37.4 | 25.1 | 36.6 | 24.3 | 35.8 | 23.6 | 61
30| bo.1 | 29.1 | 39.3 | 28.2 | 38.5 | 27.4 | 37.8 | 26.6 | 37.0 | 25.8 | 36.2 | a5.0 | 35.4 | 34.2a | 6o
31 | 39.6 | 29.8 | 38.8 | 28.9 | 38.1 | 28.1 | 37.83 | 37.2 | 365 | 26.5 | 35.8 | 25.7 | 35.0 | 24.9 [ 59
32 | 39g.1 | 30.5 | 38.3 | 29.6 | 37.6 | 28.8 | 36.8 | 27.9 [ 36.1 | a7.1 [ 35,3 | 26.3 | 34.6 | 25.5 | 58
33 | 38.5 | 3r.2 | 37.8] 30.3 ['37.1 | 29.4 | 36.4 | 28.6|35.6 | 27.81{34.9|36.9 | 34.1 | 26.1 | 57
34| 38.0|31.9 | 37.3 | 31.0|36.6 | 30.1 | 35.9 | 29.2 | 35,9 | 28.4 [ 34.4 | 27.5 | 33.7 | 26.7 | 56
35 |37.5|832.536.8|31.6|36.1|30.735.4|239.8|34.7|39.0(33.9 3281 |33.2}237.3| 55
36 | 37.0 | 33.1 | 36.3 [ 32.2 | 35.6 | 31.3 | 84.9 | 30.4 | 34.2 | 29.6 [ 33.5 | 28.7 | 32.8 | 37.9 | 54
37 136.4 | 33.8|35.7(32.8|35.1r|31.9|34.4|31.0|33.7|30.2|33.0|29.3]|32.3]|285] 353
38 [35.8 | 34.4 [ 35.2 | 33.4134.5|32.5|33.9|31.633.2|30.732.5(139.91! 31.8]3g.0]| ba
39 1 35.3 | 34.9 | 34.6 | 34.0 | 34.0 | 33.1 | 33.3 | 32.2 | 32,7 | 31.3 | 32.0 | 30.4 | 31.3 | 29.5 | b1
bo | 34.7 | 35.5 | 34.1 | 34.6 | 33.4 | 33.7 | 32.8 | 3a.7 | 32,2 | 31.8 | 3r.5 [ 30.9 | 30.8 | 3o.1 | bo
hr | 34.1 | 36.1 | 33.5.| 35.1 | 32.9 | 34.2 | 32,3 | 33.3 | 31.6 | 33.4 | 3r.0 | 31.5 | 30.3 | 30.6 4
4a | 33.5 | 36.6 | 3a.9 | 35.7 | 32.3 | 34.7 | 31.7 | 33.8 | 31.1 | 32.9 | 30.5 | 33.0 | 29.8 | 3r.1 | 4
43 | 32.9 | 37.1 | 32.3 | 36.2 [ 31.7 | 35.2 | 31.1 | 34.3 | 30.5 | 33.4 | 29.9 | 32.5 | 29.3 | 31.6 [ 47
44 | 33.3 | 37.7 | 31.7 [ 36.7 | 31.a | 35.7 | 80.6 | 34.8 | 30.0 | 33.9 | 29.4 | 32.9 | 28.8 | 32.0 | 46
A 4 M k4 M ¥ M A 4 M A 4 M A 4 M Y M h4
48 br° 46° 4be° h4e 43° 4a° x
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h ha° 43° h4e 45° 46° b7° 48°
a @ D—2,Al ¢, & (A=) ,A| ¢, ® [2=2,Al ¢, ® [A=2,A| ¢, ® [A=—2, Al ¢, ® |A—2,A| ¢, & |2—2 A
45°| 31°7 | 3822 | 3ror | 37°a | 30°6 | 36°a | 30°0 | 35°3 | 29°4 | 34°3 | 2808 [ 3304 | 2803 [ 3a°5 | 4b°
46 | 31,1 | 38.6 [ 30.5 | 37.7 | 30.0 | 36.7 | 29.4 | 35.7 | a8.9 | 34.8 | 28.3 | 33.9 | 27.7 | 32.9 | 44
b7 | 30.5 | 39.1 | 29.9 | 38.1 | 29.4 | 37.1 | 28.8 | 36.2 | 28.3 | 35.2 | 27.7 | 34.3 [ 27.2 | 33.4 | 43
48 | 29.8 | 39.5 | 29.3 | 38.6 | a8.8 | 37.6 | 28.2 | 36.6 | 27.7 | 35.7 | 27.2 [ 34.7 | 26.6 | 33.8 | 4a
b9 | 29.2 | ho.0o | 28.7 | 39.0 | 28.2 | 38.0 | 27.6 | 37.0 | 27.1 | 36.1 | 26.6 | 35.1 | 26.0 | 34.2 | 41
50 | 28.5 | 4o.4 | 28.0 [ 39.4 | 27.5 | 38.4 | 2a7.0 | 37.56 | 26.5 [ 36.5 | a6.0 | 35.5 [ 25.56 | 34.6 | fo
br | 27.9 | 40.8 | 27.4 , 39.8 | 26.9 | 38.8 | 26.4 | 37.9 | 25.9 | 36.9 | 25.4 | 3b.9 | 34.9 | 35.0 | 39
52 | 27.2 | 4r.2 | 26.8 | ho.2 | 263 | 39.2 | »5.8 | 38.2 | 253 | 37.3 | 24.8 | 36.3 | 24.3 | 35.4 | 38
53 | 26.6 | 41.6 | 26.1 | 4o.6 | 25.7 | 39.6 | 25 2 | 38.6 | 24.7 | 37.6 | 24.2 | 36.7 | 23.7 | 35.7 | 37
54 | ab.9 | 4xr.9 | a5.5 | 41.0 | 35,0 | bo.0 | 24.6 | 3g9.0 | 34.1 | 38.0 | 23.6 | 37.0 | 23.2 | 36.1 36
556 | ab.2 | 42.3 | 24.8 | 41.3 | 24.4 | 40.3 | 33.9 | 39.3 | 23.5 | 38.4 | 23.0 | 37.4 | 22.6 [ 36.4 | 35
56 | 24.6 | 42.6 | a4.1 | 41.6 | 23.7 | bho.7 | 33.3 | 39.7 | 22.9 | 38.7 | 22.4 | 37.7 | 22.0 | 36.8 | 34
59 | 23.9 | 43.0 | 23.5 | 42.0 | 23.1 | 41,0 | 22.7 | bo.0 | 22.2 | 3g.0 | 21.8 | 38.0 | a1.4 | 37.1 | 33
58 | 23.2 | 43.3 | 22,8 | 43.3 [ 22.4 | 41.3 | 22.0 | 40.3 | 21.6 | 839.3 | 21.2 | 38.3 | 20.8 | 37.4 | 32
59 | 22.5 | 43.6 | 23,1 | 42.6 | axr.7 | 41.6 | 21.4 | bo.6 | 2a1.0 | 39.6 | 20.6 | 38.6 | 20.3 | 37.7 | 31
6o | 21.8 | 43.9 | a1.4 | b2.9 | ar.1 | 4t.9 | 20.7 | bo.9 | 20.3 | 39.9 | 30.0 | 38.9 | 19.5 | 37.9 | 3o
6r | at.1 | 44.2 | 20.8 | 43.2 | 20,4 | 42.2 | 20,0 | 41.2 | 19.7 | 4o.2 | 19.3 | 39.2 | 18.9 | 38.2 | a9
62 | 20.4 | 44.5 | 30.1 | 43.4 | 19.7 | 42.4 | 19.4 | 4r.4 | 19.0 | 40.5 | 18.7 | 39.5 | 18.3 | 38.5 | a8
63 | 19.7 | 44.7 | 19.4 | 43.7 | 19.1 | 4a.7 | 18.7 | 41.7 | 18.4 | ho.7 | 18.0 | 39.7 | 17.7|38.7| 27
64 | 19.0 | 45.0 | 18.7 | 43.9 | 18.4 | 43.0 | 18.1 | 4r.g | 17.7 | br.o | 17.4 | bo.o | 17.1 | 3g.0 | 26
65 | 18.3 | 45.2 { 18,0 | 4.2 | 17.7 | 43.2 | 17.4 | ba.a | 17.1 | 41.2a | 16.8 | bo.2 | 16.4 | 39.2 | 25
66 | 17.6 | 45.4 | 17.3 | 44.4 | 17.0 | 43.4 | 16.7 | ha.h | 16.4 | 41.4 | 16.1 | bo.4 | 15.8 | 39.4 | 24
67 1 16.9 | 45.6 | 16.6 | 44.6 | 163 | 43.6 | 16.1x | 42.6 | 15.7 | 41.6 | 15.5 | 4o.7 | 15.2 | 39.7 | 23
68 | 16.2 | 45.8 | 15.9 | 44.8 | 15.6 | 43.8 | 15.4 | 42.8 | 15.1 | 41.8 | 14.8 bo.g | 14.5 | 39.9 22
69 | 15.4 | 46.0 | 15.3 | 45.0 | 14.9 | bh.o | 14.7 | 43.0 | 14.4 | ba.o | 14.1 | h1.x | 13.9 | bo.1 | a1
70 | 1h.7 | 46.2 | 14.5 | 45.2 | th.a | 44.2 | th.o | 43,2 | 18.7 | ba.2a | 13.5 | 41.2 | 13.32 | 4o.a | 120
70 | tho | 46.4 | 13.8 | 45.4 [ 13.5 | 44.4 | 13.3 | 43.4 | 3.1 | ba.b | 12.8 | 414 | 12.6 | ho.b | 19
72 | 13.83 | 46.6 | 13.1 [ 45.6 | 12,8 | 44.6 | 19.6 | 43.6 | 12.4 | 42.6 | 12.2 | 41.6 | 11.9 | 4o 6 | 18
73 | 12.5 | 46,7 | 123 | 45.7 | ra.x | 447 | 11.9 [ 43.7 | 1x.7 | ba.g | 115 | 417 | 113 | bo.7 | 17
74 | 11.8 | 46.9 | 11.6 | 45.9 | 11,4 | 4h.g | 11.2 | 43.9 | 11.0 | 43.9 | 10.8 | 41.9 | 10.6 | ho.g | 16
79 | 11.1 | 47.0 | 10.9 | 46.0 | 10,7 | 45.0 | 10.5 | 440 | 10.4 | 43.0 | 10.2 | 42.0 [ 10.0 | 41.0 | i5
76 | 10.4 | 47.1 | 10.2 | 46.1 | 10.0 | 45.1 9.9 | 44.1 9.7 | 43.1 9.5 | 4a.1 9.3 | 41.2 14
77| 9.6 | 47.3 | 9.5 |46.3 | 9.3 (453 | 9.2 |44.3| 9.0 43.3| 8.8 | 42.3| 8.7 | 41.3| 13
781 8.9 | 47.4 | 8.7 | 46.4 8.6 |45.4 | 85 | 44.4| 83 | 43.4( 8a|4a b | 8.0 | 4r. 4| 12
79 | 8.2 | 47.5 | 8.0 | 465 | 7.9 (455 | 7.8 |44.5| 7.6 |43.5| 7.5 42.5| 7.3 | 415 11
80| 7.4 |47.6| 7.3 1466 | 7.2 | 456 | 7.1 | 44.6 | 6.9 | 436 | 6.8 | 42.6 | 6.9 | 41.6| 10
81| 6.7 47.7| 66467 6.5 |45.7| 6.4 |44.6 | 6.2 | 43.7]| 6.1 | 4a.7| 6.0 41.7 9
83| 59477 5.8 |46.7| 55457 | 5.6 | 44.7| 55435 5.4 427 53 47| 8
831 5.2 | 478 51468 | 50458 | 49| 44.8| hoo|43.8| 4.8[42.8| 4.6 |41.8] =
84| 4.5 | 47.8| 4.4 | 468 4.3 (458 | h.a | 44.8| 4.2 | 43.8| 4.x |43 8| 4o 4.8 6
8 | 8.7 |47.9| 3.7 |46.9| 3.6 |45.9| 3.5 |4b.9g| 3.5 |43.9| 3.4 |4a.g| 3.3 41.g| 5
86 | 2.9 | 47.9 2.9 | 46.9 3.9 | 45.9 2.8 | 44.9 2.8 | 43.9 2.7 ( 4a.g 2.7 | 41.9 4
871 2.3 | 480 2.2 (470| 2.2 | 460 2.1 | 450 2.1 |bbo| 2.1 |43.0]| 2.0 hao| 3
88 | 1.5 | 480 1.5 |47.0| 1.4 460 1.4 {450 1.6 | 4bo| 1.4|43.0] 1.3 4ao 2
89 | 0.7 |48.0| 0.7|47.0| o0.7]|46.0| 0.7 |45.0| 0.7]|4bo| o0.7]|43.0| 0.7 ]|43.0|
go| o.0 480 0.0 47.0| 0.0 46.0o| 0.0 450 0.0| 4b.o]| 0.0 43.0| 0.0 4a.0 o
Y M b 4 M k4 M Y M Y M b 4 M Y M y
48 bre 46° 45° h4° 43° 4a° z



924

OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

h hg° 50° 510 53¢ 53 540 550
a | g ® D=2,8] ¢, & A=2, Al 7, @ D=3, Al 9, @ |32, Al 8, & [3—2,A| p, @ [1=2,A] p, @ [2:—2,A
0°| 41°0 | 0° | 4o°0 | o0° | 39% | 0% | 380 | 0° | 37°0 | 0% | 36°% | o0°% | 35° | o0° | go°
1 [41.0| 0.9| 40o.0]| 0.8 39.0| 08|38 0| 08370 0.8|3.0| o0.7]35.0| 0.7 89
a|41.0 1.7 | 4o.o 1.7 | 39.0 1.6 | 38.0 1.6 | 37.0 1.5 ] 36.0 1.5 35.0 1.4 | 88
3|4o.g| 2.6 |39.9| 2.5]38.9| 2.4 |8379| 2.3 |36.9| 2.3 |35.9( 2.2 |34.9| 3.1| 8
hlbog| 3.5|39.9| 3.4 (38.9g| 3.2|387.9] 3.1|36.9| 3.0(35.9| 2.9 |3.9| 2.8 86
51408 | 4.3 |39.8| 4.2 (388)| 4.0|38.8| 3.9|36.8| 3.8(3.8|] 3.6 [34.8| 3.5| 8
6|4o.7| 5.2 |39g.7| 5.0 |387| 4.8|37.8]| 4.7|36.8| 4.6 |35.8| 4.3 |34.8| 4.a| 84
7| 40.6 | 6.1 |39g.6 | 58389 56 (37.7] 5.4|36.7| 53 |35.7| 5.1 {34.7| 4o 83
8| 405 6.9|3.5| 6.7|385b| 64[37.6| 6.2 |366| 6.0o|3.6| 58]34.6| 56| 8
9|40.4| 7.8 39.4| 7.5 |38.4)| 7.29(37.5| 7.0{365| 6.7 3.5 6.5|34.5| 6.3 81
10 | 4o0.2 8.6 | 39.3 8.3 | 38.3 8.0 37.3 7.7 | 36.3 7.5 | 35.4 .2 | 34.4 6.9 | 8o
11 | 4o.1 9.4 | 39.1 9.1 | 38.a 8.8 | 37.2 8.5 | 36.a 8.2 ( 35.a 7.9 | 34.3 7.6 | 79
12 | 3g.9 | 10.3 | 39g.0| 9.9 ! 38,0 9.6 370 9.2136.xr | 89 |35 1| 861341 | 83| 78
13 |39.7 | 11.1 {388 | 10.9|37.8|10.3|[36.9|100|3.9| 9.6|34.9| 9.3 3.0 90| 77
14 | 39.5 | 11.9 | 386 | 1t.5 | 37.6 | 11,1 | 36,7 | 10.7|35.7 | 10.3 | 34.8]| 10,0 33.8 9.6 | 76
15| 39.3 | 12.7 | 38.4 | 12.3 | 37.4 | 11.8 | 36,6 | 11.4 |35 | 11,0 34.6| 10.7]33.6| 10.3 75
16 | 3g.1 | 135 | 38.a | 130 37.2 | 126|363 | 12.2a 353 | 11.7|34.4|11.3|33.5|710.9]| 74
17389 14.3(37.9|13.8|37.0|13.3 36,1 | 13.9|35.1|13.41|34.29]|13.033.3]11.6 73
18386 | 150 37.7 | 14.5 (368} 140|358 | 13.6 |34.9]| 13.1 | 340} 12,7331 13,2} 73
19 | 38.3 | 15.8 | 37.4 | 15.3 | 36.5 | 14.8 {35.6 f 14.3 | 34.7 | 13.8 | 33.8 | 13.3 | 32.8 12.8( 7x
20 | 38.1 | 16.6 | 37.2 | 16,0 | 36.3 | 15.5 | 356.3 | 1b.0 | 34.4 | 14.5 | 33.56 | 14.0 | 32.6 | 13.4 =0
a1 | 37.8 | 17.3 { 36.9 | 16.7 | 36.0 | 16,2 [ 35,1 | 15.7 | 34.2 | 1.1 | 33,3 | 14.6 | 32.4 | 14.0| 69
22 | 37.5 | 18.1 | 36.6 [ 17.5 | 35.7 | 16.9 | 34.8 | 16.3 | 33.9 | 156.8 | 33.0 | 15.3 | 33.¢ [ 14.7| 68
23 | 37.2 | 188 | 36.3 | 18,2 | 35.4 | 17.6 | 34.5 | 17.0 | 33.6 | 16.4 | 32.8{ 15.9 | 31.9 | 15.3 | 67
24 1 36.8 | 1y.5 [ 36.0 | 18.9 | 35.1 | 18,2 | 34.2 | 17.6 | 33.4 | 17.0 | 32,5 | 16.5 [ 31.6 | 15.9 | 66
25 | 36.5 | 20.2 | 35.6 | 19.5 | 34.8 y 18.9 | 33.9 | 18.3 | 33.1 | 17.7 | 32,2 | 17.1 [ 31.3 | 16,5 | 65
26 | 36.1 | 20.9 | 35.3 | 20.2 | 34.4 | 19.6 | 33.6 | 18.9 | 2.7 [ 18.3 | 31.9 | 17.7 | 3r.0 | 17.1 | 64
27 | 35.8 { a1.5 | 34.9 | 20.9 | 34.1 | 20.2 | 33.3 | 19.5 | 32.4 [ 18.9 | 31.6 | 18.3 | Bo.7 | 17.6 | 63
28 | 35.4 | 232.2 | 34.6 | axr.5 | 33.8 | 20.8 | 832.9 | 20.2 | 33,1 | 19.5 | 31.3 | 18.8 | 30.4 | 18.2 | 6a
ag | 35.0 | 22.9 | 34.2 | 23,1 | 33.4 | ar.4 | 32.6 [ 20.8 | 31.8 | 20,1 | 0.9 | 19.4 | 30.2 | 18.8 | 61
30|34.6{23.5({338(22.8|33.0|32a2.1|32.2|21.3|31.4]320.7]|30.6)] 30.0]329.8]|19.3 6o
31 {34.2 ( 24.1 | 33.4 | 23.4 | 32.6 | 22,7 | 3x.9 | 2at.9 | 3r.1 | 21,2 | 30.3 | 20.5 | 29.4 | 19.8 | 359
32 | 33.8 | a4.7 | 33.0|3k.o| 32.3|23.2|31.5|322.5|30.7(31.8]|239.9|ar.1]|ag.1]|3204| 58
33 133.4|325.3 | 32.6|34.6|31.9|23.8| 31,1 |23.1|30.3]|22.3[329.5]|a3r.6|28.8]30.9| 57
34 | 32.9 | ab.9 | 32.2 | a5.1 | 31.4 | 24.4 | 30.7 { 23.6 | 39.9 | 22.9 | 239.2 | 22.1 | 28.4 [ a1.4 | 56
35,132.5| 26.5 | 31.8 | a5.7 | 31.0| 32b.9g | 30.3 | 34.2 | 29.5 | 23.4 | 288 326|280 ar.g9]| 55
36 [ 3a.1 | 27.1 | 31.3 | 26.3 | 30.6 { 25.5 | 29.9 | 24.7 | 29.1 | 23.9 | 28.4 | 23.1 | 27.6 | 232.4 54
37131.6 | 27.6 | 30.9 | 6.8 | 30.2 | 26.0 | 29.5 | 25.2 | 28.7 | 24.4 | 28.0 | 23.6 | 27.3 na,g 53
38 | 31.1 | 28.2 | 30.4 | 27.3 | 39.7 | 26.5 | 29.0 | 25.7 | 28.3 | 34.9 | 27.6 | 34.1 | 26.9 | 23. 5a
39| 30.7 | 28.5 | 30.0 | 27.8 | 29.3 [ 27.0 | 28.6 | 26.a | 27.9 | 25.4 | 27.2 | 24.6 | 26.5 | 23.8 [ 51
bo| 30.3 | 39.2 | 239.5 | 28.3 | 28.8 | 27.5 | a8.1 | 26,7 | 27.5 | 35,9 | 26.8 | 35.0 | 26.1 | 24.2 | bo
41 | 9.7 | 39.7 | 29.0 | 28.8 | 28.4 | 28.0 | 37.7 [ 27.1 | 37.0 | 26.3 | 6.3 | 25.5 | 5.7 | 24.7 | 49
ba | 29.2 | 30.2 | 28.5 | 29.3 | 27.9 | 28.5 | 27.2 | 27.6 | 26.6 | 26.8 | 25.9 | 25. 2.2 | 35.1 48
43| 28.7 | 30.7 | 28.0 | 29.8 | 27.4 | 28.9 | 26.8 | 2a8.1 | 26.1 | 27.2 | 25.5 | 26. 24.8 | 5.5 | 47
44 | 28.2 | 31.1 | 27.5 | 30.2 | 26.9 | 29.4 | 26.3 | 28.5 | 35.7 | 27.6 | 35,0 | 26.8 | 24.4 | 2d.g 46
k 4 M k 4 M k4 M ¥ M ¥ M k4 M ¥ M y
f1° 4o° 3g° 380 370 36° 35¢ x
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h hg° 50° 510 5a° 530 54° 550
a o ® [A=2,Al 9, ® [J—=2,A| ¢, ® |i—d,Al ¢, ® |A—2, Al ¢, ® |i—2,A| ¢, @ |i—2,A| p, & A=) ,A
45°| 27°6 | 31°6 | 27°0 | 30°7 | 26°4 | 29°8 | 25°8 | 2809 | 25°3 | a8°r | 24°6 | a7°a2 | 23°9 | 26°4 | 45
46 | 27.1 | 32.0 | 26.5 | 31,1 | a5.9 | 30.2 | 25.3 | 29.3 | 24.7 | a8.5 [ ab.x | 27.6 | 23.5 [ 26.7 | 44
"47 | 26.6 | 32.5 | 26.0 | 31.5 | 25.4 | 30.6 | 24.8 | 29.7 | 24.2 | 28.9 | 23.6 | 28.0 | 33.0 | 27.1 43
48 | 26.0 | 32.9 | 25.5 | 32.0 | 24.9 | 31.0 | 24.3 [ 30,1 | 23.7 | 29.3 | 23.2 | 28.4 | 22.6 | 27.5 | 42
bg | 25.5 [ 33.3 | 24.9 | 32.4 | 24.4 | 31.4 | 23.8 | 30.5 | 23.3 | 29.6 | 22,7 | 28.8 | 22,1 | 27.9 | 41
50 | 24b.9 | 33.7 | 24.4|32.7|23.9|3r.8]23.3|30.9|22.8|30.0(22.2]29.1|21.6]| 383 ho
51 | 24.4 | 34.1 | 33.9 | 33.1 | 23.3 | 32,2 [ 29,8 [ 31,3 | 22.3 | 30.4 | 2ar.7 | 29.5 | 21.2 | 28.6 | 39
52 | 23.8 | 34.4 | 23.3 | 33.5 | 22.8 | 32,5 | 22.3 | 31.6 | a1.7 | 30.7 | 2a1.2 | 29.8 | 20.7 | 28.9 38
53 | 23.3 | 34.8 | 22.8 | 33.8 | 22.3 | 32.9 ( a1.7 [ 32,0 | 21,2 | 31.0 | 20.7 | 30.1 | 20.2 | 2ag.2 | 37
54 | 22.7 | 35,1 | 22,2 | 34.2 | 2at.7 [ 33.2 | ar.2 | 32,3 | 20.7 | 31.4 | 20.2 | 30.5. | 19.7 | 29.5 | 36
55 | 22.1 | 356.5 | 21.6 | 34.5 | ar,2a [ 33.6 | 20.7 | 32.6 | 20,2 | 31.7 | 19.7 | 30.8 | 19.2 | 29.8 [ 35
56 | 21.5 | 35.8 | ar.1 | 34.8 | 20.6 | 33.9 | 20.1 | 32.9 | 19.7 | 32.0 | 19.2 | 31.1 | 18.7 | 3o.1 34
57 | 20.9 [ 36.1 | 20.5 | 35.1 [ 20.0 | 34.2 | 19.6 | 33.2a | 19.1 | 32.3 | 18.6 | 31.4 | 18.2 | 30.4 | 33
58 | 20.3 | 36.4 | 19.9 | 35.4 | 19.5 | 34.5 | 19.0 | 33.5 | 18.6 { 32.6 | 18,1 | 31.6 | 17.7 | 30.7 | 3a
59 | 19.7 | 36.7 | 19.3 [ 35.7 | 18.9 | 34.8 | 18,5 | 33.8 | 18.1 | 32.9 | 17.6 | 31:9 | 17.2 | 31.0 | 31
6o | 19.1 | 37.0 | 18,7,/ 36.0 | 183 | 35.1 | 17.9 | 34.1 | 175 | 33.x | 17.1 [ 32.2 | 16.7 [ 31.2| 3o
6r | 18.5 | 37.2 | 18,2363 |17.8]35.3 | 17.4(34.4]17.0]33.4/16.6] 32.4 | 16.1 | 31.4]| ag
62 | t7.9 [ 37.5 | 17.6 | 365 | 17.2 (356 | 16.8|34.6| 16,4 |33.6]| 16,0 32.7 ]| 15.6 | 31.7 a8
63 | 17.3 |1 37.8 | 17.0 36,8 | 166|358 | 16,2 |34.9 | 15.9 | 33.9 | 15.5|32.9 | 15.1 | 32.0]( a9
64 | 16.7 | 38.0 [ 16,4 | 37.0 | 16,0 | 36.x | 16,71 35.1 | 15.3 [ 34.1 | 14.9 | 33.2 | 14.6 | 32.2 | a6
65 | 16.1 | 38.2 | 15.8 {373 | 15.4|36.83 | 6.1 [ 353 | 14.7-| 84.3 | 14.4 | 33.4 | 14.032.4| a5
66 | 155 | 38.5 | 15,2 | 37.5 | 14.8 | 36.5 | 14.5 | 35.5 | 14.2 | 34.6 | 13.8 [ 33.6 | 13.5 | 32.6 | 24
67| 1h.g | 38.7 | 14.5 { 37.7 | 14.2 | 36.7 | 183.9 | 35.7 | 13.6 | 34.8 [ 13.3 | 33.8 [ 13.0 | 32.8 | 23
68 | 14.2 | 38.9 | 13.9 | 37.9 | 13.6 | 36.¢9 | 13.3 { 35.9 | 13.0 | 34.9 | 12.7 | 34.0 | 12.4 | 33.0| 22
6bg | 13.6 | 39.1 | 13.3 | 38.1 | 13.0 | 37.1 | 1a.7 | 36.x | 13,5 | 35.1 [ 12.2 | 34.3 | 11.9 | 33.2 | a1
70 | 13.0 | 39.3 | 12.7 | 38.3 | 12.4 | 37.2 | 12.2 | 36.3 | 11.9 | 35.3 | 1x.6 | 34.4 { 11.3 ] 33.3| a0
71 | 12.3 | 39.4 | 12,1 [ 38.4 | 11.8 | 37.4 | 11.6 | 36.5 | 11.3 | 355 | 11,0 34.5| 10.8]33.5]| 19
72 | 11,7 [ 39.6 | 11,5 [ 38.6 | 11,2 | 37.6 | 11,0 | 36.6 | 10,7 | 35.6 | 10.5 | 34.7 | 10.2 | 33.7| 18
73 | 11,1 | 39.7 1 10.8 | 38.8 | 10.6 | 37.8 | 10.4 | 36.8 | 10.1 | 35.8 9.9 | 34.87 9.7 | 33.8 17
74 | 10.4 [ 39.9 | 10,2 | 38.9 | 10.0 | 37.9 9.8 | 36.9 9.5 | 35.9 9.3 | 34.9 9.1 | 34.0| 16
75| 9.8 | 4oo| 9.6 |39.0| 9.4 |38.0| 9.2 |37.0| 9.0 36.1 8.8 | 35.1 8.5 | 34.1 15
76 | 9.1 | bo.a | 89 (3g.2a| 88 |38.a| 86 |37.29| 84|36.a| 82|35.a2| 80 34.a| 14
77| 8.5 403 | 83 [39.3| 81 |383| 80 |37.3| 7.8[363 | 7.6353| 7.4]34.3( 13
28| 7.8 | 4o.4 7.7 | 39.4 =-.5 | 38.4 7.4 | 87.4 7.2 | 36.4 7.0 | 35.4 6.8 | 34.4 12
79| 7.2 | 4o.5 7.0 | 39.5 6.9 | 38.5 6.7 | 37.5 6.6 | 36.5 6.4 | 35.5 6.3 | 34.5 1§
80| 65406 6.4 |39.6| 63386 6.1|37.6| 6.01366| 591356 57346 10
8t | 5.9 4oy | 58|39.7| 5.6(38.7| 55 |37.7( 5.4 (367]| 53|35.7| 5.2/|34.7 9
8 | 5.3 | 4o.q 5.1 | 39.9 5.0 | 38.7 h.9g | 37.7 4.8 | 36.7 h.7 | 35.7 4.6 | 34.7 8
83 4.5 | 4o.8 | 4.5 |139.8| 4.4 (388 4.3 37.8| 4.2|36.8| 4.1|358]| 4.0 34.8 7
8 | 3.9 4o8 | 3.9 |39.8| 3.8 /388 | 37 (37.8| 36/[36.8| 35([35.9| 3.4/34.9 6
85| 3.3 | 4o.g | 3.2 |39.9| 3.2 (38.9| 3.1|37.9| 3.0[36.9| 2.9|35.9| 2.9/ 34.9 5
86 | 2.6 | 4o.g 2.6 { 39.9 2.5 | 38.9 2.5 | 37.9 2.4 | 36.9 2.3 | 35.9 2.3 | 34.9 4
8| 1.9 | 41.0 1.9 | 4o.0 1.9 | 3g9.0 1.8 | 38.0 1.8 37.0 1.8 | 36.0 1.7 35.0 3
88| 1.3 | 410 1.3 ]| 4o.o 1.3 | 39.0 1.2 | 38.0| 1.2 |37.0| 1.2} 36.0 1.1 | 35.0 2
8 | 0.7 ]| 41.0 0.6 | 4o.o0 0.6 | 3g.0 0.6 | 38.0 0.6 | 37.0 0.6 | 36.0 0.6 | 35.0 1
go| 0.0 | hro| 0.0 4o.0o| 0.0|39.0| 0.0 |38 0| 0.0|37.0| 0.0[36.0] 0.0/ 35.0 o
Y M b 4 M ¥ M b 4 M Y M ¥ M 4 M y
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l.

h- 56° 570 580 5g° 6o° 61° 62°
a p, & [D—2,Al ¢, @ D=2 ,A| ¢, ® |22 ,A| ¢, D [A=2 A ¢, ® A2, A §, D [A-2,A| ¢, & [A—),A
0°| 34°0 | o0° | 33°0 | o0° | 32°0 [ 0° | 31°0 [ 0° | 30°% | o0° | 39°0 | o0° | 28° | o0° | go°
1 |3.0f 0.7{33.0 0.7 { 33.0 0.6 | 31.0 0.6 | 30.0 0.6 | 29.0 0.6 | 28.0 0.5 | 8
2| 3.0 1.4 | 33.0 1.3 | 3a2.0 1.3 | 31.0 1.2 | 30.0 1.2 | 2g.0 1.1 | 28.0 1.1 88
3133.9 2.0 | 3a.9 1.9 | 3a2.0 1.9 | 31.0 1.8 | 3o0.0 1.7 | 29.0 1.7 | 28.0 1.6 | 87
h|33.9) 2.7|32.9| 2.6 39| 2.5!30.9| 2.4 |29.9| 2.3128.9| 2.2 27.9| a.1| 86
5|33.9 3.4 339 3.2 | 31.9 3.1 | 3o.9 3.0 29.9 2.9 | 28.9 2.8 1 1a7.9 2.7 | 85
613389 4o|32.8| 39 |31.8| 3.7]|30.8| 3.6 |29.8| 3.5]|288]| 3.3 }2a7.8| 3.3 84
7(33.7 | 4.7 |33.7| 4.5 |31.7} 4.4 |30.7| 4.2 | 298| 4.o|28.8]| 3.9 |27.8| 3.7 83
81 33.6 54 | 32.6 5.2 | 31.9 5.0 30.7 4.8 | 29.7 4.6 | a8.7 h.h | 27.7 h.a | 82
9|33.5| 6.0 32.5 58 |31.6| 56 | 30.6| 5.4 |ag.6| 5.2 |38.6]| 50 ]|a76| 4.8 81
10| 33.4| 6.7 32.4| 6.4 |31.5| 6.2 |30.5| 6.0|39.5| 5.7 285| 55]|a7.5|] 53| 8o
11 | 33.3] 7.3132.3| 7.1 |31.3) 68| 30.4]| 6.5] ag.4 6.3 ] 28.4| 6.0 27.4| 5.8 79
12 | 33.2 8.0 | 32.a 7.7 | 31.3 7.4 | 30.3 7.1 | 29.3 6.9 | 28.3 6.6 | 27.3 6.3 78
13 | 33.0 8.6 | 32.1 8.3 1| 31.1 8.0 | 3o.1 7.7 | 29.2 7.4 | 28.2 7.1 | 27.2 6.8 77
14 | 3a.9 9.3 | 31.9 8.9 | 30.9 8.6 | 3o0.0| 8.3 | 29.0 8.0 | 28.1 7.6 | 27.1 7.3 | 76
15 | 3a.7 9.9 | 31.7 9.6 [ 30.8| 9.2 |329.8( 88| 289} 85| 27.9( 813|270 7.8 75
16 | 32,5 | 105 | 31.6 | 10,2 [ 30.6 | 9.8 | 29.7| 9.4 ] 28.7| 9.0 27.8| 8.7 268 83| 74
71323 | 11,1 | 31,4 ) 10.8 | 30.4 | 10.4 | 29.5 | 10.0 | 28.6 9.6 | 27.6 9.2 | 26.7 8.8 | 73
181 3a.1 | 11.8 31,2 | 11,4 | 30.3 | 10.9 | 29.3 | 10.5 | 28.4 | 10.1 | 27.D 9.7 | 26.5 9.3 73
19 | 3r.9 | 12.4 | 3r.0 | 11.9 | 30.1 | 11,5 | 29.1 | 11,1 | 28,3 | 10,7 | 27.3 | 10.2 | 236.4 9.8 | 71
20 | 81,7 | 13.0 | 30.8 | 1.5 | 29.9 | 12.1 | 28.9 | 11.6 | 28.0 [ 51.2 | 37.1 | 10.7 | 26.2 | 10.3 | 7o
21 { 3.5 | 13.6 | 30.6 | 13.1 | ag.7 | 12.6 | 28.7 | 12.2 | 27.8 | 11.7 [ 36.9 | 11.2 | 26.0 |, 10.8 | 09
22 | 31.2 | 14.2 | 30.3 | 13.7 | 29.4 | 13.2 | 28.5 | 12,7 | 27.6 | 12,2 | 36,7 | 11.7 | 25.8 | 11.3 | 68
23 [ 31,0 14.8 | 30.1 | 14.2 | 29.29 | 13.7 | 28,3 [ 13.2 | 2a7.4 | 12.7 | 26,5 | 12.2 | a5.6 | 11.7 67
24 | 30.7 | 15,4 | 29.8 | 14.8 | 29g.0 | 14.3 | 28.1 | 13.7 | 27.2 | 13.2 | 36.3 | 12,7 [ ab.4 | 12,2 | 66
25 [ 30.5 | 15.9 | 29.6 | 15.4 | 28.7 | 14.8 | 27.8 | 14.3 | 26.9 | 13.7 | 26.1 | 13.2 | 2a5.2 | 12,7 | 65
26 | 3o.2 | 16.5 | 29.3 | 15, 28 4 | 153 | 27.6 | 14.8 | 26.7 | 14.2 | 5.8 | 13.7 [ 2ab.9g | 13.1 | ©4
27 | 29.9 | 17.0 | 29.0 [ 16.4 | 28.2 | 15.8 [ a7.3 | 16.3 | 26,5 | 14.7 | 25.6 | 14.1 | 24.7 | 13.6 | 63
28 | 29.6 | 17.6 | 28.5 [ 17.0 | 27.9 | 16,4 | 2a7.0 | 156.8 | 26,2 | 15,2 | 25.3 | 14.6 | 24.5 | 14.0 | 63
29 | 29.3 | 18.1 | 2a8.4 | 175|276 [ 16.9 | 268 16,2 | a5.9 | 15.6 ! ad.1 [ 15.1 | 24,2 | 14.5 | 61
30| 29.0| 186 | 28.1 | 180 | 27.3 | 17.4 | 265 | 16,7 | ab.q | 16.1 | 24.8 | 155 | 340 14.9| 60
31 | 28.6 | 19.2 | 27.8 | 18.5 | 27.0 | 17.8 | 26,2 | 17.2 | 25.4 | 16.6 | 24.6 | 5.9 | a3.7 [ 15.3 | 59
32 | 28.3 | 19.7 | 327.5] 19.0|36.7| 183 | abg|17.73b.x| 170|243} 16.4 | 23.5]115.7 58
33| 28.0|20.2|27.9|19.5|26.4 | 188 [ a5.6 | 18.1v]24.8| 175|350 168 23.2 16,2 59
34| 37.6 | 20.7 | 26.8 | 20.0 | 26.1 | 19.3 | a5.3 | 18.6 | 24.5 | 17.9 | 23.7 | 17.2 | 22,9 | 16.6 | 56
35 | 27.3 | atr.2 | 26.5 | 20.4 | 256.7 [ 19.7 | 25.0 | 19;0 | 24,3 | 18.3 | 93.4 | 17.6 | 22.6 | 17.0| 55
36 | 6.9 | 21.6 | 26.1 | 20.g | 25.4 | 20.2 | 24.6 | 19.5 | 23.9 | 18.8 | 23.1 | 18.0 | 22.3 | 17.4| 54
37| 26.5 | 32.1 [ 25.8 | a1.4 | 25.0 [ 20.6 | 24.3 | 19.9 | 23.5 [ 19.2 | 22.8 | 18.5 | 22,0 | 17.8 | 53
38 [ 26.1 | 22.6 [ a5.4 | a1.8 | 24.7 | 21.1 | 23.9 [ 20.3 | 23,2 | 19.6 [ 22.5 | 18.9 | 2a1.7 | 18.1 | b1
39 {25.8 | 23.0| 325.0 | 22,2 | 24.3 | 21.5 | 23.6 | 20.7 | 22,9 | 20.0 | 22,1 | 19.2 | 21.4 | 18D | 1
bo | ad5.4 | 23.5 | a4.7 | 22.7 | 23.9 | 21.9 | 23.2 | 21.1 | 22.5 | 20,4 | 21.8 | 19.6 | a1, 1 | 18,9 | 5o
4r | 35.0 | 23.9 | 24.3 | 23.1 | 23.6 | 22.3 | 22.9 | 231.5 | 22,2 | 20.8 | 21.5 | 20.0 | 20.8 | 19.2 | 49
h2 | 24.6 | 24.3 | 3.9 | 23.5 { 23.2 | 22.7 | 22.b [ axr. 9 [ 21.8 | 21.1 | 21,1 | 20.4 | 30.4 | 19.6 | 48
43 | a4,y | a4.7 | 23.5 | 23.9 | 22.8 | 23,1 | 22,1 | 22.3 | a1.4 | 231.5 | 20.8 | 20.7 | 20.1 | 19.9 | &7
44 | 33.7 | a5.1 | 23.1 | 24.3 [ 22.4 | 23.56 | 21.7 | 22.7 | ar.1 | 21,9 | 20.4 | 321.1 | 19.7 | 20.3 | 46
k 4 M h ¢ M Y M k 4 M 4 M k 4 M ¥ M y
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F. LongexneiMer, Elementos nuevos para la determinacidn de los epicentros 227
h 56° 57° 580 5g° 6o° 61° 6ac
a p, © [A—2,A| ¢, @ [A=d,A| ¢, @ [J—A, Al p, @ [A—2, Al 2, @ D=2 ,A] p, & XD A 5, @ [A—2,A
45°( 2303 | 2505 | 22°7 | 24°7 | 22% | 23°8 | 3194 | 23°0 | 20°7 | 22°2 | 20°0 | 21°4 | 19°4 | 20°6 | 45°
46 | 22.9 | 25. 22.2 [ 2b.o | 31,6 | 24.2 | ar.0 [ 23.4 | 20.3 | 22.6 | 19.7 | 2a1.7 | 19.0 | 20.9 | 44
h7 | 22.4 | 26, 21,8 | 26,4 { a1.2 | 24.6 } 206 | 23.7 { 19.9 | 22.9 | 19.3 | 22.1 | 18.7 | a1.3 | 43
48 | 22.0 | 26.6 | a1.4 | 35.7 | 20.8 | 24.9 | 20.2 | 2a4.v | 19.5 | 23,2 | 18,9 | 22.4 | 18.3 | 21.6 | 4a
b9 | 21.5 | a7.0 | 20.9 | 26,1 | 20.3 | 25,3 | 19.7 | 24.4 | 19.1 | 23.6 | 18.5 | 22.9 17.9 | 3r.9 b1
50 | a1.1 | 27.3 [ 20.5 | 26,4 [ 19.9 | 25.6 | 19.3 | 24.7 | 18.7 | 23.9 | 18.2 | 23.0 | 17.6 | 22.2 | (o
51 | 20.6 | 27.7 | 20.0 [ 26.8 | 19.5 | a5.9 | 18.9 | 25,0 | 18.3 | 24.2 | 17.8 | 23.83 | 17.2 | 22.5 | 39
52 | 20,1 [ 28.0 | 19.6 | 37.1 | 19,0 [ 26,2 | 18,5 | a5.3 | 17.9 | 24.5 | 17.4 | 23.6 | 16.8 | 22.7 | 38
53 | 19.7 | 28.3 | 19.1 [ 27.4 | 18.6 | 26.5 | 18.1 | 25.6 | 17.5 | 24.8 | 17.0 | 23.9 | 16.4 | 23.0 37
54 | 19.2 | 28.6 [ 18.6 [ 27.7 | 18.1 | 26 8 | 17.6 | ab.9 | 17.1 | 25,0 | 16.6 | 24.2 | 16,0 | 23.3 | 36
556 | 18.7 | 28.9 | 18.2 [ 28.0 | 17,7 | 27.1 | 17.2 | 26,2 [ 16.7 | 25.3 | 16.1 | 24.4 | 15.6 | 23.6 | 35
56 | 18.2 | 39.2 | 17.7 [ 28.3 [ 17.2 | 27.4 | 16.7 | 26.5 [ 16,2 | 25.6 | 15.7 | 24.7 | 15.2 | 23.8 | 34
57 | 17.7 1 39.5 | 17.83 | 286 | 16.8 | 27.7 | 163 | 26.8 | 15,8 | 258 [ 15.3 [ 2a4.9 | 14.8 | 24.0| 33
58 | 17.2 | 29.8 | 16.8 [ 28, 8 | 16.3 | 27.9 | 156.8 { 27.0 [ 15,4 | 26.1 | 14.9 | 25.2 | 14.4 | 24.3 | 3a
59 | 16.7 | 30.0 [ 16.3 | 29.1 | 15.8 | 28.2 | 15.4 | 27.3 | 14.9 | 26.3 | 14.5 | 35.4 | 14.0 | 24.5 31
6o | 16.2 | 30.3 | 15.8 | 29.4 | 15.4 | 28,4 | 14.9 | 37.5 | 14.5 | 26,6 | 14.0 | 25.6 | 13.6 | 24.7 | 3o
6r | 15.7 | 30.5 | 15.3 | 29.6 | 14.9 | 28.7 | 14.5 | 37.7 | 1h.o | 26.8 | 13.6 | 25.9 | 13.2 | 24.9 [ 29
62 ) 15.2 [ 30.8 | 14.8 [ 29.8 | 14.4 | 38.9 | 14.0 | 27.9 | 13.6 | 27.0 | 13.2 | 26.1 | 12.7 | 35.2 a8
63 1 14.7 [ 31,0 | 14.3 | 30.1 | 13.9 | 29.1 [ 13.5 | 28.32 [ 13.1 | 27.2 | 12,7 | 26.3 | 12.3 | 35.4 27
64 | 14.2 | 31,2 | 13.8 (30.3 | 13.4 | 29.3 | 13.0 | 28.4 | 12.7 | a7.4 | 12.3|26.5 | 11.9| 325.6| a6
65 | 13,7 | 31.4 | 13.3 [ 30.5 | 13.9 | 20.5 | 12.6 | 38.6 | 12,2 | 27.6 | 11.8 | 26.7 | 11.4 | ab.7 | a5
66 | 13.1 | 31.6 | 12.8 {30.7 | 12.4 | 29.7 | 12.1 | 28.8 | 11.7 [ 27.8 | 11.4 | 26.9 | 11.0 | 25.9 | 24
67 | 12.6 | 31.8 | 12.3 | 30.9 | 11.9 | 29.9 | 11.6 | 39.0 | 11,3 | 38.0 | 10.9 | 27.0 | 10.6 | 26.1 | 23
68 | 1.1 | 32,0 | 1.8 | 3r.x | 11,4 | 3o.xr [ 11,1 | 39.1 | 10.8 | 28.2 | 10.5 | 27.3 | 10.1 | 26.3 | 22
69 | 11.6 | 32,2 | 11.3 | 31.2 | 10.9 | 30.3 | 10.6 | 29.3 | 10.3 | 28.3 | 10.0 | 27.4 | 9.7 | 26.4 | a1
70(11.0 | 33.4 | 10.7 [ 31.4 | 10.4 | 30.4 | 10,1 | 29.5 | 9.8 | 385 | 9.5 |a7.5| 9.2 | 26.6| a0
71 | 10.5 | 32.5 | 10.2 | 31.6 9.9 | 30.6 9.7 | 29.6 9.4 | 28.6 9.1 | 27.7 8.8 | 26.9 19
72 | 10.0 | 32.7 9.7 | 31.7 9.4 130.7| 9.2 {29.7| 8.9 | 28.8 8.6 | 27.8 8.3 | 6.8 18
73] 9.4 [32.8) 9.2 31,9 8.9 |30.9| 875 |39.9| 84 |28.9| 81|23j.9| 7.9|27.0] 17
74| 8.9 |33 0| 86 |32.0| 84 |3r.0| 83| 30.0| 7.9|329.0]| 7.7/ a8.1 7.4 | 37.1 | 16
=5 | 8.3 | 33.1 8.1 | 3a.1 7.9 | 3r.1 7.7 | 3o.1 7.4 | 29.2 7.2 | 28.3 7.0 | 27.2 | 15
76 | 7.8 133.2| 7.6 32,2 7.4|31.2a| 7.2 30.3| 6.9[293| 6.7 283| 6.5/ 2a7.3| 14
77 7.2 | 33.3 7.0 | 32.3 6.8 31.3 | 6.7 30.4 6.5 | 29.4 6.3 | 28.4 6.1 | 27.4 13
781 6.9 | 33.4| 6.5 | 3a.4| 6.3 31.4 6.1 | 305 | 6.of|a9g.5| 58| 285 | 56| a7.5| 12
79| 6.1 [33.5| 60| 325 | 58 |31.5| 56 |30.5| 55)|29.6| 53 |286| 5.1 27.6]| u1r
80| 5.6 | 33.6 5.4 | 32.6 5.3 | 31.6 5.1 | 30.6 5.0 | 29.6 4.8 | 28.6 b.7 | 27.6 10
81| 501337 4g|332.7]| 48317 4.6|30.7] 4.5|239.7| 4.3|38.9]| 4.2 a7.7 9
82 1 4.5 (337 | 4.3 328 4.a|31.8| 4.1 308 4o|ag8]| 3.9|28.8| 3.79/27.8 8
831 3.9 |33.8| 38328 37 (31.8| 36|30.8| 35|29.8] 3.4|288| 3.3]|27.8 "
84| 3.4 | 33.9 3.3 | 3a.9 3.3 | 31.9 3.1 | 30.9 3.0 29.9 2.9 | 28.9 2.8 | a7.9 6
851 2.8 33,9 2.7 |32.9| 2.6 |3r.9g| 2.6 |30.9| 2.5|a29g.9| a.4|38.9]| 2.3 27.9 5
86 | 2.2 | 33.9 2.2 | 32,9 2.1 | 31.9 2.1 | 30.9 2.0 | 19.9 1.9 | 28.9 1.9 | 28.0 A
871 1.7 3.0 1.6 |330| 1.6 32.0| 1.5 |31r.0| 1.5|30.0| 1.5|2g.0] 1.4 28.0 3
88 | 1.1 1 3o | 1.1 |33 0 1.1 [3230| 1.0{31.0| 1.0]{300| 1.0|29.0| 0.9/ 28.0 3
89 | 0.6 | 34.o| 05330 05 ([32.0( 0.5 |31.0| 0.5 |30.0| 0.5]|329.0| 0.5/ 28.0 1
go| o0 |3kof 00330 00|[B32.0| 0.0({31.0| 00[30.0| 0.0|39.0[ 0.0/ a8.0 o
¥ M Y M A 4 M Y. M k4 M k4 M b ¢ M y
34° 33e 320 310 3o° 29° a8o z
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630

64° 650 66° 67° 689 6g°
a g, @ |3 =2, A} ¢, @ D=2, Al ¢, @ [A=D,A| ¢, @ [D—2,Al 9, @ D=2, A ¢, @ |d—i, A ¢, & [A—2,A
0° 27°0 | o0° | 26° | o0° | 25° | o0° | 24° | o0° | 23% | o0°0 | 22°% | 0° | 21°0 | 0% | go°
1|a27.0| 05| 26o|] 0.5 [250]| 05 |240| 0.5 |323.0| 0.4 |22.0| o4 | 310 0.4 8
2| 27.0 1.0{ 26.0 1.0 25,0| 0.9 | 24.0| 0.9 | 33,0 0.9 |22.0| 0.8 | a1.0| 0.8} 88
3127.0| 1.5 36,0 1.5 ] 25.0 1.4 |246.0| 1.3 | 323.0 1.3 | 22.0 1.2 | 31.0 1.2 | 89
b | 26.9 2.0 | 2b.9 2.0 | 34.9 1.9 | 23.9 1.8 | 23.9 1.7 | 21.9 1.6 | 20.9 1.9 | 86
51 26.9 2.6 | 25,9 | a.4 | 3b.g| 3.3 |23.9| 2.2 |-22.9| 2.1 | a2ar.9g | 2.0 20.9 1.9 | .85
6| 26.8 3.1 | 25.8 2.9 | 24.9 2.8 | 23.9 2.7 | 23.9 2.6 | a1.9g 2.4 | 20.9 2.3 | 84
7| 26.8 3.6 | 25.8 3.4 | 24.8 3.3 | 23.8 3.1 | 22.8 3.0 | 21.8 2.8 | 20.8 2.7 | 83
8267 4.1 1ab7| 3.9|24.7| 3.8|[23.8)| 8.6 |22.8| 3.4 |a2ar.8| 3.2 208} 3.1 8a
9| 266 | 4.6 | ab7| 4.4 | 2b.7| 4.2 {a3.7| ho|2a.7]| 3.8 21,79 3.6 20,7 3.4 8i
10266 5.1 |a5 6] 48| 24.6| 4.6 23.6| 4.4 | 226 | 4.2 [a1.6| 4h.o| 20.7] 3.8] 8o
11 | 265 5.6 | ab5| 5.3 | 245 | 5.1 | 236 | 4.9 |22.6| 4.6 |21.6| 44306} 4.a]| 79
12 |3a6.4 | 6.r | 254 58 |a4.4 | 55| a3.4| 53| 22.6| 50| 21.5| 4.8| 205 | 4.6 48
13 | 26.3 6.5 | 25.3 6.3 | 24.3 6.0 23.3 5.7 | 22.4 5.5 | 21.4 5.2 | 20.4 h.9 | 77
14 | 26,1 7.0 | 2b.a 6.7 | 24.2 6.4 | 23.2 | 6.2 |22.3 | H.9g | 2a1.3| 56| 203 | 53| =76
151260} 7.5 | 25.1 .2 | 24.1 6.9 | 23.1 6.6 | 22.2 6.3 | a1.2 | 6.0 | 203 ] 5.7 175
16 | ab.9 | 8.0 | 24.9| 7.7| 240 7.3 | 23.0| 7.0 23.1 6.7 | ar.t 6.4 | 20.2 6.o]| 74
17 | 25.7 8.5 1 24.8 8.1 | 23.8| 7.8 322.9 7.4 | 2r.9g | 7.1 | 2ar,0| 6.7 | 200 6.4 | 73
18 | 25.6 9.0 | 24.6 8.6 | 23.7 8.2 | 22.8 7.8 | a1.8 | 7.5 | 20.9 7.1 | 19.9 6.8 =2
19 | 25.4| 9.4 | 24.5| 9go|23.6 | 86|22, 6| 83 |ar7| 7.920.7| 7.5]|19.8}| 7.1 | 7r
20 | 25.3 9.9 | 24.3 9.5} 23.4 | 9.1} 23} 87| 21.5| 8.3 | 20.6 7.9 | 19.7 7.5 | 70
21 | 25,1 | 10.4 | 24.2 | 9.9 | 23.2 | 9.5 | 22.3 | 9.1 |21.4| 8.7 | 205 | 8.3 19.5]| 7.8 69
232 | 24.9 | 10.8 | 34.0 | 10.4 | 23.1 9.9 | 22.2 | 9.5 | ar.a g.o| 203 | 86| 19.4] 82| 68
23 | a4.7 | 11.3 | 23.8 | 10.8 | 22.9 | 10.3 | 22.0| 9.9 | ar1.1 9.4 | 20.2 9.0 19.3| 85| 67
24 | 24.5 ) 11,7 | a3.6 | 11,9 22.7 | 10.7 | 21.8 | 10.3 [ 20.9 9.8 | 20,0 | 9.3 1| 19.1 8.9 | 66
25 | 24,3 | 12,2 [ 23. 4 | v1.7 | 22,5 | 11,2 | 21,6 | 10,7 | 20.7 | 10,9 [ 19.8| 9.7 19.0} 9.2 ] 65
26 | 24.1x | 12,6 | 23,2 | 12,1 | 22,3 | 11,6 | 3xr.4 | 11,1 | 20.5 | 10.5 | 19.7 | 10,1 | 18.8| 9.6 | 64
27| 23,9 | 13,0 | 23.0| 12.5 | 22,1 | 12,0 | 31,2 | 11.4 | 20,4 [ 10.9 | 19.5 | 10,4 | 18,6 | 9.9 | 63
28 [ 23.6 | 13.5 | 22.8 | 12,9 | axr.g | 12,4 | 21,0 | 11,8 | 20,2 | 11,3 | 19.3 | 10.7 | 18.4 | 10,2 | 63
29 | 23.4 | 13.9 [ 22.5 | 13.3 | ar.7|12.7| 20.8| 12,2 30.0f 11,7 19.1 | 1r,1| 183|105} 61
3o | 23,2 | 14.3 | 22,3 | 183.9 [ ar.5 | 183.1 | 20,6 | 12.6 | 19.8 | 12,0 | 18.9 | 11,4 | 18,1 | 10.9 | 6o
3t { 22,9 | 14.7 | 23a.x | 14.1 | 21,2 { 13,5 | 20,4 { 12.9 | 19.6 | 12.3 | 18.7 | 11.8 | 17.9 | 11.2 | 59
32 | 22,6 | 15,1 | 21,8 ) 14.5 | ar.0 | 13.9 | 20,2 [ 13.3 [ 19.4 | 12,7 [ 185 [ 12,1 | 17.7}| 11.5| 58
33 | 22.4 | 15,5 | 21,6 | 14.9 | 208 | 14.3 | 19.9 | 13.6 | 19,1 | 13.0 [ 183 | 12.4 [ 17.5 | 11.8 | 57
34 | 22.1 | 15.9 [ 21.3 | 15.3 | 20.5 | 14.6 | 19.7*| 14.0 | 18.9 | 13.4 | 18.1 | va.7 | 17.3 | 12.1 | 56
35 | 21,8 | 16,3 [ 21.0 | 16,6 | 20.3 | 15.0 | 19.5 | 14.3 | 18,7 13.5 | 17.9 | 13.1 [ 17.1 | 12.4 | 55
36 | a1.5 [ 16,7 | 20.8 | 16.0 | 20,0 | 15.3 | 19.2 | 14.7 | 18.4 | 1h.0 | 17.6 | 13.4 | 16,9 | 13.7 | 54
37 | 21.3} 17.1 | 20,5} 16.4 | 19.7 | 15.7 | 19.0 | 15,0 | 18.3 | 14.3 1 17.4 ) 13.7 16,6 | 183.0| B3
38 {210 17.4 )| 20,2 | 16.7| 19,5 16,0 | 18,7 | 1563 | 17.9 | 14.7 | 17.9 | 14.0 | 16,4 13.3| 53
39 | 20.7 | 17.8 | 19.9 | 17.1 [ 19.2 | 16,4 | 18,4 | 16,7 | 17.7 | 15,0 | 16,9 | 14.3 | 16,2 } 13,6 [ b1
o | 20.4 | 18.1 | 19.6 | 17.4 | 18.9 | 16.7 [ 18.2 | 16,0 | 17.4 | 15.3 | 16.7 | 14.6 | 15.9 | 13.9 | Do
4r | 30,0 | 185 | 19.3 | 17.8 | 18,6 | 17.0| 17.9 | 16,3 | 17.2 | 15,6 [ 16.4 | th.9g | 1H.7 | xh.1 | 4
ha | 19.7 | 18.8 19,0 | 18,1 | 183 | 17.3 | 17.6 | 16.6 lg.g 15,9 | 16,2 | 15,1 | 15.4 | 4.4 4
43 | 19.4 | 19.3 | 18,7 [ 184|180 [ 17,6 | 17.3 | 16,9 | 16.6 | 16.2 | 15.9 | 156.4 | 15.2a | 14.7} 47
b4 | 19.1 | 19.5 | 18.4 | 18,7 | 17.7 18,0 | 17.0 | 15,2 | 16.3 | 16.4 | 15.6 | 15.7 | 1h.9 | 14.9 | 46
k 4 M k4 M k4 M k 4 M ¥ M k 4 M Y M y
27° 260 abo 249 230 22° aro z



F. LonkExHEIMER, Elementos nuevos para la determinacion de los epicentros
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h 630 640 650 660 60 680 6g°
a #y @ [A=2,Al ¢, @ [A=2,A] ¢, ® [A=2,A| ¢, @ PD=2,A| ¢, @ [A=),A| 9, ® P2, A ¢, & 2= A
45°| 1897 | 19°8 | 1821t | 1g°0 | 17°4 | 18°3 | 16°7 [ 17°5 | 16° | 16°7 | 15°4 | 16°0 | 14°9 | 15°3 | 4be°
46 | 18.4 | 20.1 [ 17.7 [ 19.3 | 17.1 | 18.6 | 16.4 | 17.8 | 15.9 | 17.0 | 15,1 | 16.2 | 14.4 | 15.4 | 44
47 | 18.0 | 204 | 17.4 | 19.6 | 16,8 | 188 ; 16,1 | 180 | 155 | 193 | 14.8| 165 | 14.1 | 15.7| 43
48 | 17.7 | 20,7 [ 17.1 | 19.9 | 16.4 | 19g.1 | 15.8 | 183 | 15,2 | 17.5 | 14.5 | 16.5 | 3.9 | 1b.9 | 42
hg | 17.3 | ar.0 | 16,7 | 20,2 [ 6.1 | 19.4 | 15,5 | 186 | 14.9 | 17.8 | 14.2 | 17.0( 13.6 | 6.1 | 41
50 | 17.0 | at.3 | 16,4 | 20.5 [ 15.8 | 19.7 | 15.2 | 18.8 | 14.5 | 18 0| 13.9 | 17.2 [ 13.3 | 16.4 | 4o
b1 | 16.6 | 31,6 | 16,0 | 20.8 | 15.4 | 19.9 | 14.8 | 19.1 | 14,2 | 183 [13.6 | 17.4 | 13.016.6]| 39
52 | 16,2 | ar.g | 16,7 [ at.0o | 1D.t | 20,2 | 14.5 | 19.3 | 13.9 | 185 | 13.3 | 17.7 | 12.7 [ 16.8| 38
53 | 15.9 [ 22,1 | 15.3 | 2ar.3 | 14.7 | 20,4 | 14.2 | 19.6 | 13.6 | 18.7 | 13.0| 17.9 | 12.5 | 17.1]| 37
54 | 5.5 | 22,4 | 1h.9 | 2a1.5 | 14.4 [ 20.7 | 13.8 | 19.8 | 13.3 | 19.0 | 12.7 | 18.1 | 12.2 | 17.3| 36
55 | 1.1 | 22.7 [ 14.6 | 21.8 | 14,0 | 20.9 | 135 | 20,0 | 13.0 | 19.2 | 12.4 | 183 [ 11.9 | 17.56 | 35
56 | 14.7 | 22.9 | 14.2 | 23,0 | 13.7 { 21,1 | 13.1r | 20.3 | 12.6 | 19.4 | 12.1 [ 185 | 11.6 | 17.7 | 34
57 1 14.3 | 23.2 | 13.8 | 223 | 13.3 | 21.4 | 12.8 {305 | 123 | 19.6 | 11.8 | 18,7 | 11.3 | 17.9| 33
58 | 13.9 | 23.4 [ 13.4 | 22.5 | 12.9 | 21,6 | 13,4 | 20.7 | 11.9 | 19.8 | 11.4 | 18.9 | 10.9 | 18.0| 32
59 | 13.5 | 23.6 | 13.0 | 22.7 | 12.6 | 23r.8 [ 13,1 | 20.9 | 11.6 | 20,0 | 11.1 | 19.1 | 10.6 | 18.3 | 31
6o | 13.1 | 23.8 | 12,7 22,9 | 12.2 | 22,0 11,7 |'ar.1 [ 11.3|320.2710.8}19.3]10.3]18.4]| 30
61 | 1a.7 | ab.o| 12,3 | 23.1 | 11.8 | 22,2 | 114|213 | 10.9| 204|105 19.2 | 100 18.6]| 129
62 | 12.3 | 24.2 [ 11.9 [ 23.3 | 11.4 | 23.4 | 11,0 21,5 | 10.6 | 20.6 | 10.1 | 19.6 | 9.7 | 18.7| 28
63 | 11,9 | 24.4 | 11.5 | 235 | 11,1 | 22.6 | 10.6 | 21.6 | 10.2 | 20.7 9.8 | 19.8 9.4 | 18.9 | 27
64 | 11,5 | 24.6 | 11,1 | 23.7 | 10.7 { 22.7 | 10.3 | 21.8 9.9 | 20.9 9.5 | 20.0 g.o [ 19.0 | 26
65 | 1r.1 | 24.8 | 10.7 | 23.9 | 10.3 | 22.9 | 9.9 | 22.0| 9.5 | at.0| g.1 ] 20.1 871 19.2| 25
66 | 10.6 | a5.0 | 10.3 | 24.0 | 9.9 | 23.1 9.5 | 22.1 9.1 | ar.3 8.8 [ 203]| 8414 19.3]| a4
67| 102 | 25,1 | 9.9 242 | 95| 23.a| 9.1 |223| 88 |ar 4| 84| 20.4]| 8.0/ 19.5| 323
68| 98253 | 9.5 243 | 9.1 | 234 88 |224| 84 |ar.5| 81|205]| 7.7 19.6]| 22
6g | 9.4 | 25.4 9.0 | 24.5 8.7 1 23.5 8.4 | 22.6 8.0 21.6 7.7 | 20.7 7.4 | 19.7 21
70| 8.9 [a2b.6] 86| a4.6| 83| a3.7 8.0 | 22.7 7.7 | 21.8 7.4 | 20.8 7.0 19.8| 120
71 | 8.5 | ab.q 8.2 | 24.8 7.9 | 23.8 7.6 | 22.8 7.3 | a1.9 7.0 | 20.9 6.7 | 20.0| 19
72 | 8.1 | a5.9 7.8 | 2b.9 7.9 1 23 .9 7.2 | 23.0 6.9 | 22.0 6.6 | ar.o 6.4 | 20.1 18
73| 7.6 | 26,0 | 7.4 | 2b.o| 7.1 | 24,0 | 6.8 ] 23.1 6.6 | 22.1 6.3 | 31.1 6.0 20.2| 17
74| 79|26t | 6.9 |25.1] 6.7 24.a| 6.4 |a233| 6.2 |3223.2| 5.9|32t.a| 57303 16
79 6.7 | 36,2 65252 | 63| 24.3| 6o |233| 58[22.3| 56| 31.3| 53| 204 15
76 { 6.3 | 26.3 6.1 | 25.3 5.9 | a4.4 5.6 | 23.4 5.4 | 22.4 b.a | ar.4 5.0 | 20.4 14
77 | 5.9 | 26.4 5.7 25.4 5.5 | 24.4 5.2 | 23.5 5.0 | 23.5 4.8 | a1.5 4.6 | 20.5 13
<81 5.4 | 26.5 5.2 | 25.5 5.0 24.5 b.g | 23.5 4.7 | 22.6 4.5 | a1.6 4.3 | 20.6 12
79| 5.0 | 26.6 4.8 | 25.6 4.6 | 34.6 | 4.5 | 23.6 4.3 | 22.6 b.1 | a1.6 3.9 | 20.7 I
80| 4.5 267 | 44 |adbq| hafabg| hox|[a3.7]| B39 |laag| 37|ar.7] 36| 209 10
81 h.1 | 26.7 3.9 | a5.7 3.8 | 3.7 3.6 | 23.9 3.5 | 22.8 3.4 21.8 3.2 | 20.8 9
8| 3.6 | 26.8 3.5 25.8 3.4 | 24.8 3.2 | 23.8 3.1 | 22.8 3.0 a1.8 2.9 | 20.8 8
831 3.2 | 268} 3.1 258 3.0|34.8| 2.8|23.8| a.7]aa.g 2.6 | a1.9 2.5 | 20.9 7
84 9-3 26.9 2.6 | 25.9 2.5 | 2.9 2.4 | 23.9 2.3 | 22.9 2.2 | ar.9 2.1 | 20.9 6
85 a2, 26.9 2.3 | 25.9 2.1 | 24.9 2.0 | 23.9 2.0| 22 ¢ 1.9 | 2ar.9 1.8 | 20.9 5
86 1.8 | 27.0 1.8 26.0 1.7 | 2b.o 1.6 | 34.0 1.6 | 23.0 1.5 | 22.0 1.4 | a1.0 4
871 1.4 ] 37.0 1.3 | 26.0 1.3 | ad.o 1.2 | a4.o 1.3 | 23.0 1.1 | 22.0 1.1 | ar.0 3
88 0.9 | 27.0 0.9 | 36.0 0.8 2b.0 0.8 | a4.o 0.8 | 23.0 0.7 | 22.0 0.7 | ar.o 2
89| 0.5 ] 27.0 o.4 | 36.0 0.4 | ab.o o.4 | 34.0 0.4 | a3 .0 o4 | 23.0 o.4 | ar.0 1
go| 0.0 27,0 0.0fl26o| o0 |32ho| 00| 324.0| 0.0]23.0| 00! 223.0] 0.0 ar.0 o
k4 M ¥ M k4 M Y M Y M b 4 M Y M Yy
37° 260 aHo 24° 230 290 2190 z



230

/

OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

||

——
—

h 70° 710 720 730 740 750 76°
a g, ® D=2, A 9, @ | 2=2,A| ¢, @ [A=2,A §, B [2=2, A ¢, D [A=2,Al ¢, D A0, Af o, @ [2—2,A
0°| 20°% | 0° [ 19°0 | ©0° | 18% | o0° | 17°0 | 0% | 16°% | 0% | 15°%0 | 0° | 14° | o0° | gQo°
1{200| o4|190| 03| 180} 03170 03| 160 0.3 | 15,0 0.3 ]| 14,0 0.3 | 89
2|20.0| o0.7|19.0| 0.7| 180 0.7|17.0| 06| 160 06| 150} 0.5 | 14,0 05| 88
3 | 20.0 1.1 | 19.0 1.0 | 18.0 1.0 17,0 0.9 |16,0| 0.9 | 15,0} 0.8 14.0| 0.8 87
b | 19.9 1.5 | 19.0 1.4 | 18.0 1.3 | 17.0 1.2 | 16.0 1.2 | 15,0 1.1 | 14.0 1.o0| 86
51 19.9 1.8 1 18.9 1.7 | 17.9 1.6 | 16.9 1.5 | 1.9 1.4 | 14.9 1.3 [ 13.9 1.3 8
6 |19.9] 2.2 18.9 2.1 | 17.9 2.0 | 16.9 1.8 | 15.9 1.7 | 14.9 1.6 | 13.9 1.5 | 84
7119.8| 2.5 189| 2.4 |17.9| 2.3 | 16.g| 2.1 |15.9| 20| 14.9| 1.9 |13.9| c.7]| 83
8] 19.8 2.9 | 188 32,7 17.8 2.6 | 16.8 2.4 | 158 23| 14.9| 2.1 13.9| 2.0 813
9|l 19.7| 3.3 | 188 3.1 |17.8| 2.9 | 168 2.7 |156.8| 2.6 14.8| 2.4 (13.8| 3.2| &
10| 19.7| 3.6 189]| 3.4 |17.7| 3.2|16,7| 3.0[15.8| 2.9 14.8| 2.7 13.8| 3,5 8o
11 (19.6 | 4.0 | 186 | 3.8 | 17.7] 3.6 16.7 | 3.3 | 15,7 | 3.1 | 147 2.9/ 13.7 2.7 79
12 | 19.5 4.3 | 18.6 h.1 | 17.6 3.9 | 16.6 3.6 | 15.6 3.4 { 14.7] 3.2 | 13.9 J.o| 78
13195 4.7 (185 | 4411756 4.2 166 | 391156 3.7 14.6| 3.5 ]|13.6| 3.2 77
14 | 19.4 b.ol| 18.4 4.8 | 17.4 4.5 | 16.5 hal 15.5 h.ol| 14.5 3.7 1 13.6 3.5 76
15 [ 19.3| 5.4 183 5.1 |17.4| 4.8 16,4 | 4.5 164 | 4.3 | 145 4bo| 135 ] 3.7 75
16 | 19.2 | 5.7 | 82| 541173 | 5.1 | 163 | 4.8 15,4 | 4.5 | 144 | b.a|13.4) 3.9| 74
17 | 19.1 6.1 | 18.1 5.8 | 17.2 5.4 | 16.a 5.1 | 15.3 4.8 | 14.3 4.5 | 13.4 4.2 73
18190 6.4 180 6.1 |17.0 | H.7| 16,1 | 5.4 | xba| 5.1 | 143 4.7 133 | 4.4 72
19| 18¢9g| 68| 17.9| 6.4 170| 6.0 160 5.7 ] 15.1 5.3 | 14.2 5.0 13.3a| 4.6] 71
20 | 18.7 7.1 | 17.8 6.7 | 16.9 6.3 | 15.9 6.o| 15,0 | 5.6 | 14.1 5.2 | 13.1 h.g | 70
21 | 18,6 | 7.4 | 17.7 m0o| 168 6.7| 158 6.3] 14, 5.9 | 1ho| 5.5 | 13.1 5.1 | 69
22 | 185 | 7.8 17.6 7.4 | 16.6 | 6.9 | 15.7 6.5 | 14. 6.1 | 13.9 5.7 1 13.o] 5.3 | 68
a3 | 18.4 1 8.1 | 17.4 7.7 | 16.5 7.2 [ 1.6 | 6.8 ] 14.7 6.4 | 13.8] 6.0 12.9| 5.6 67
ab | 18.2 8.4,] 17.3 8.0 16.4 7.5 |1 15.5 7.1 | 14.6 6.7 | 13.7 6.2 | 12.8 5.8 66
25 | 18.1 8.8 1| 17.2 8.3 | 16.3 7.8 | 15.4 7.4 | 14.5 6.9 | 13.6 6.5 | 12.7 6.0 65
26 | 17.9 | 9.1 [17.0| 86 | 16,1 | 8.1 [ 15b.a| 7.6 | 14.3| 7.2 |13 4| 6.7 13.6] 6.2] 64
a7 | 17.7 9.4 | 16.9 8.9 | 16.0 8.4 | 15.1 7.9 | 14.2 7.4 | 13.3 6.9 | 12.4 6.5 63
a8 { 17.6 | 9.7 | 16.7 9.2 | 15.8| 8.7 15,0 8.2 | 14.1 =7 | 13.2 7.2 | 13.3| 6.7 | 63
ag | 17.4 | 10,0 | 16.5 | 9.5 | 15,7 | 9.0 14.8 | 8.4 | 14o]| 7.9 13.1 7.4 | 12,3 | 6.9 | 61
30 | 17.2 | 10.3 | 16.4 9.8 1556 | 9.2 | 14.7] 87 13.8| 83| 13.o| 7.6 12,1 =.1 | 60
31 | 17.0 | 10,6 | 16,2 | 10,1 | 15.4 9.5 | 14.5 9.0 | 13.7 8.4 | 12.8 7.9 | 13.0 7.3 59
32 | 16.9 | 10.9 | 16.0 [ 10.4 [ 15.a | 9.8 | 14,4 | 9.2 135 | 86 | 13,7 | 81 1.8 7.5 58
33| 16,7 | 11,2 | 15.8 | 10,6 | 15,0 | 10.0 | 14.2 9.5 | 13.4 8.9 [ 132.5 8.3 | 11,7 7.7 57
34 {165 | 11,5 | 15.7 | 10.9 | 14.8 | 10.3 | 14,0 9.7 18.a°| 9.1 | 13,4 ] 85 | 11,6 7.9| 56
35| 163 | 1.8 155 | 11,2 | 14.7] 10.6 | 13,9 | 1000|130 9.3 | 12,2 | 87|14 8.1 ] 55
36 | 16,1 { 12,1 | 153 | 11.5 | 14.5 | 10.8| 13,7 | 10,2 [ 13,9 | 9.6 [ 12,1 g.o| 1.3 83| 54
37 | 5.9 | 1a.4 [ 5. | tr.g | 143 | 1.1 | 135 | 104 12,7 9.8 | 1x.9 | 9.2 | 11,1 8.5 53
38 | 156 | 12,6 | 14.9 | 12.0 [ 14.1 | 11.3 [ 13.3 | 1007 125 | 1000 11.8| 9.4 | 11.0| 8.7 Da
39 { 15.4 | 13,9 | 14.7 | 13,2 | 13.9 | 13.6 | 13,1 | 10.9 | 12.4 | 10,3 | 11,6 ] 9.6 | 108]| 8.9 51
ho | 15,2 { 13,2 | 14.4 | 1a.5 | 183.7 (13.8 [ 12,9 | 11,1 [ 12,2 | 10.5 | 11.4 9.8 | 10.7 9.1 50
4r | 15,0 | 13.4 | 14,2 | 13,7 | 136 | 14,0 | 12a.7 | 11.3 [ 12,0 10,7 | 11,3 | 10,0 [ 10.5 | 9.3 | 49
b2 | 14.7 | 13.7 | 140|130 13.3 | 14.3 | 12,5 11,6 | 11,8 | 10,9 | IX,1 |10.3 | 10.4]| 9.5 ]| 48
43 | 14.5 | 13.9 | 13.8 | 13.a [ 13.x [ 14.5 [ 123 [ 11,8 [ 11,6 | 11.1 | 10.9 10.4 | 10.2 g.g 47
44 | 14.9 | 14,9 | 1835 | 13,5 | 12.8 | 14.7 | 12,1 | 13,0 11.4 | 11,3 | 10,7 | 10°6 | 10,0 9. 46
k14 M ¥ M A 4 M k4 M A 4 M k4 M Y M y
20° 19° 180 17° 16° 15° 14° z



F. LonkenuE MER, Elementos nuevos para la determinacion de los epicentros
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h 70° m1o na° n3e n4° W n50 n6e
a | g% D=2, A p, @ D=X,A| 9, @ [3=3,Al §, @ [A=2,A| p, & [D=2,A| ¢, @ [A=2,A| ¢, @ [2—2,A
45°| 14°0 | 14°4 | 1393 | 13°7 | 12°6 | 12°9 | 11°9 | 12°2 | 11°3 | 11°5 | 10°5 | 10°% 9°9 | 10°% | 45°
46 | 13.7 | th.7 | 13.1 | 13,9 | 12,4 | 13.2 | 11,7 | 13,4 | 11,0 | 11.7 | 10.4 | 10.9 9.7 | 10.3 | 44
b7 | 13.5 | 14.9 | 12.8 | 14.1 | 12,2 | 13.4 | 11.5 [ 12.6 | 10.8 | 11.9 | 10.2 | 11,1 9.5 | 10.3 ] 43
48 | 13.2 | 15,1 | 12,6 | 4.4 | 11,9 | 13.6 | 11.3 | 12.8 | 10.6 | 12,0 | 10,0 | 11.3 9.3 | 10.5 4a
bg | 13.0| 15,4 | 123 | 14.6 | 11,7 | 13.8 | 11,1 | 13,0 10.4 | 12.2 9.8 | 11.4 9.1 | 10,7 b
50 | 12,7 | 15,6 | 1a.1 | 14.8 | 1.5 | 14,0 | 10.8 | 13.2 | 10.3 | 12.4 9.6 | 11.6 8.9 | 10.8| fo
51t | 12,4 | 16,8 | 11,8 150 | 11,2 | 14.2 | 106 | 13,4 | 100 12.6]| 9.4 | 11.8| 88| 11.0| 39
52 | 12,2 | 16,0 | 11.6 | 15.3 { 11,0 | 14.4 | 10.4 | 13.6 9.8 | 12.7 9.3 | 11.9 8§61 11.1 38
53 | 11,9 | 16,3 | 11.3 | 15.4 | 10,7 | 14.6 | 10.1 | 13.7| 9.5 | 12.9 | 9.0 | 12.1 8.4 | 11.3 | 39
54 [ 11,6 [ 16,4 [ 11,0 [ 15.6 | 10.5 | 14.7 9.9 | 13.9 93 | 13.1 8.8 1 12.2 8.a | 11.4] 36
55 [ 11.3 | 16.6 | 10.8 { 15.8 | 10.2 | 14.9 9.7 | 14.1 9.1 | 13.2 8.5 | 12,4 8o | 11,6 ] 35
56 | 11.0 | 16.8 | 10.5 | 15.9 | 10,0 | 15.1 9.4 14,2 89| 13.4| 83 |12 5| 7.8 )| 11.7] 34
59 | 10.7 | 17.0 | 10,2 [ 16.1 | 9.7 {153 | 9.2 | 14. 8| 86| 135| 81| 12a.7]| 7.6 118} 33
58 | 10.4 | 17.2 | 9.9 | 163 | 9.4 | 15,4 | 8.9 | 14.5| 8.4 | 13.7 7.9 | 12.8 | 7.4 | 11.9| 33
5 [ 101 | 17.3 | 9.7 165 | 9.2 | 15,6 | 87| 14.7| 8.2 | 13.8| 9.7 | 13a.9| 7.2 | 12.1| 31
6o | 9.8 17.5| 9.4 | 166 | 89| 15,7 84| 14.8| 7.9 | 40| 7.4 | 13.1 6.9 | 13.2| 3o
6r | 9.5{17.7| 9.1 | 168 86| 15.9| 81|10 7.9 14.1 7.2 | 13.3 6.7 | 12.3 | 29
62| 9.3 | 17.8| 88| 16.9g| 83| 16,0 7.9 15.1 7.6 | 142 | 7.0 13.3| 6.5 | 12.4]| a8
63 | 8.9 | 18.0o| 8.5 | 17.1 8.1 | 16.a 7.6 | 15.2 7.2 | 14.3 6.7 | 13.4 6.3 | 12.0| ay
64 | 8.6 | 18.1 8.2 172! 78163 74154 6.9 | 4.5 65| 13.5| 6.1 | 12,6 26
65| 83 (183 | 7.9 [17.3| 7.5 164 7.1 155| 6.7 14.6| 63 |13.7| 5.9 | 12.7| 25
66 | 8.0 | 18.4 7.6 | 17.5 =2 | 16.5 6.8 15.6 6.4 | 14.7 6.0 [ 13.8 5.6 | 12.8 | a4
67 9.7 185 | 7.3 17.6| 6.9 | 16.7 6.6 | 15,7 6.2 | 14.8| 58| 13.9| 5.4 [ 12.9| 23
68 7.4 | 18.9 7.0 | 17.7 6.6 | 16.8 6.3 | 15.8 5.9 | 14.9 5.6 | 14.0 5.2 | 13.0 22
6g | 7.0 188 6.7 17.8| 6.4 | 16,9 6.0 15.9| 5.7 | 15.0| 5.3 | r4.1 5.0 | 13.1 | ar
70| 6.7 | 189 6.4 |179]| 6.1 17.0 5.7 | 16.0 5.4 | 15.1 5.1 | 14.1 h.7 | 13.2 | a0
71 6.4 | 19.0 6.1 | 18.0 5.8 | 17.1 5.5 | 16,1 5.1 ] 15.2 4.8 | 14.2 4.5 | 13.3 19
73 | 6.1 | 19.1 5.8 | 18.1 5.5 17.2| 5.2 | 16,2 | 4g| 53| 4.6 | 14.3| 4.3 ]| 13.3 ] 18
73 5.7 19.2 ) 55| 1823 | 5.2 [17.3| 4.9{163| 4.6 15.3| 4.3 | 14.4] 4o | 13.4] 17
76| 5.4 119.3 | 5.1 | 183 49| 17.4| 4.6 | 164 4.4 5.4 4.1 | 14.5] 3.8)13.5] 16
75| 6.1 {194 | 4.8 | 84| 46| 175 | 4.3|165| 4.1 | 155 3.8 (145 3.6 | 13.5] 15
76 | 4.7 | 19.5| 4.5 85| 4.3 17.56| bo|165]| 3.8|15.6| 3.6 | 14.6| 3.3|13.6]| 14
77 | 4.4 | 19.9 h.a | 18.6 bho|l 176 | 3.8 16.6 3.6 15.6 3.3 | 14.6 3.1 | 13.7-] 13
78 | 4.1 | 19.6 3.9 | 18.6 3.7 | 17.6 3.5 | 16.7 3.3 | 15,7 3.1 1h.7 2.9 | 13.7 12
79 3.7 | 19.7 3.6 | 18.7 3.4 | 17.7 1t 3.2 | 16.7 3.0 15.7 2.8 | 14.8 2,6 | 13.8 11
8 | 3.4 | 19.7 3.2 | 18.1 3.1 | 17.9 2.9 | 16.8 2.7 | 15.8 2.6 | 14.8 2.4 | 13.8] 10
81| 3.1! 19.8 2.9 | 18.8 2.8 17.8 2.6 | 16.8 2.5 15.8 2'3 | 14.8 2.2 | 13.8 9
83 a.z 19.8 2.6 | 18.8 2.5 | 17.8] 2.3 16.8 2.2 | 15,9 2.1 | 14.9 1.9 [ 13.9 8
83 | 1. 19.9 2.3 | 18.9 2.2 | 17.9 3.0 | 16.9 1.9 | 15.9 1.8 | 14.9 1.7 | 13.9 o
84| 2.0 19.9| 2.0{ 189 1.9|17.9| 1.8 16.9| 1.9 159 1.6 | 14.9| 1.h ] 13.9 6
8 | 1.7 | 19.9 1.6 | 18.9 1.0 | 17.9 1.5 | 16.9 1.4 | 16.0 1.3 | 15.0 1.2 | 14.0 5
86 1.4 (200 1.3 ] 19.0 1.2 | 18.0 1.2 | 17.0 1.1 | 16.0 1.o| 15.0 1.0]| 14.0 h
82| 1.0 300 10[19.0| 09| 18.0| 09| 17.0| 0.8|16.0| 0.8|150| 0.7 14.0 3
88 0.7 320.0| 0.7{190| 06| 180 06| 17.0| 0.6 |16.0| 05| 15.0| 0.5 14.0 2
8 03| 3200| 03190 03180 03|170] 0.3|160| 0.3 150 0.2 ]| 14.0 1
go| 0.0 30,0 0.0 | 19.0 o.o| 18.0 0.0 | 17.0 oo 16.0 o.0| 15.0 0.0 | 14.0 o
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TABLA 1V

Valores de d y r para 25 estaciones del hemisferio austral, relativos al polo geografico Sur



Valores de d y r para 25 estaciones del hemisferios austral, relativos al polo geografico Sur

Adelaide Andalgald Apia Capetown Chacarita Christchurch Cipolletti
A ¢=34°93S; 9=—=27°60S; »=13°808S; »=33°938S; 9=34°588; p=—=4(3°5a8; 9p=38°938S;
2=138°58E )=66°3aW | Ji=171°77W A=18°47E 2=58°47W A=172°63E 2=68°13W
km
d r d r d r d r d r d r d r
ooo| bHa.1 o.0| 60.6 o.o| 78.4| o.0] 53.3 o.o0| b5a.b oo| ha.g| o0.0| 47.8| o.0
200 | ba,x 2.0| 60.6 2.1| 78.4 2.5 53.3 2.0 53.5 2.0 43.9 1.9 | 47.8 1.9
hoo| bHa.a h.o| 60.6 4.3 785 B.1| 53.3 h.o| 52.6 ho{ 43.0| 3.7| 47.8 3.9
6oo| 52.3| 6.0 6o.7| 6.4 | 78,7 7.6 53.4| 6.1 | Ha.7| 6.0 43.1 5.6 | 47.9| 5.8
800 | b5a.4 8.0| 60.9 86 78.9| 10.2| b53.5 8.1 53.8 8.0 43.a 7.5 | 48.0 7.7
1ooo| 53.5| 1000 61.1| 10.8| 799.2| 12.8| 53.7| 10,1 | 53.9| ro.1| 43.3 9.3 | 48.1 9.7
1200 [ 5a 7y 12.0| 61.3| 13.0 79.5 | 15.4 53.9 | 12.2 53.1 12.1 43 .4 11,9 48.31 11.6
1hoo | ba.g | 14.1 6r.6| 15.2| .o0| 18.0| bH4.x | 14.2| 53.3| 14.1 43.6 | 13.1 48.5( 13.6
1600| 53.a| 16.1| 61.9| 17.4| 80.5| 20.6 | 54.3| 163 | 53.6| 16,2 | 43.8| 15,0 48.7| 15.6
1800 | 53.5| 18.2 62.3| 19.6 | 8r.of 23.3| 54.6| 18.4 | 53.9| 183 | 4bh.o| 16.9| 48.9 17.6
2000| 53.8| 20.3| 62.7| 2:1.8| 81.6| 26.0| 55.0| 20.5| 54.2a| 20.4| 44.2| 18.8| hg.a| 19.6
2200( H4.2| aa.4 | 63.1| 24,1 | 83.3| 28.7| 55.4| 22.6| 54.6| 22.5| 44.5| 20.8| 49g.6| 21.6
2hoo| 54.6| a4.5| 63.6| 26.4| 83.1| 31.5| 55.8| 24.7| b55.0| 24.6 | 44.8| 23.7| Ahg.9| 23.6
260o| 55.0| 26.6 | 64.2| 28.8| 84.0| 34.3| H6.2| 26.9 | 55.4| 26.9| 4b.1| ab.7| 50.3| 35.7
2800 | 55.5| 28.8| 64.8| 31.1| 84.9| 37.2| 56.7| 29.1| 55.9| 28.9| 45.5| 326.7| Ho.7| 27.8
30o00| 56.0| 3r.0| 65.4| 33.5| 86.0| ho.a| 57.2| 31.3| 56.4| 3r.1| 45.9| 38.7| 5r.a| 29.9
3200| 56.6| 33.a| 66.1| 36.0| 87.1| 43.2| 57.8| 33.6 | 57.0| 33.4| 46.3| 30.8 | Hr.7| 33.0
34oo| 57.2| 35.5| 66.9| 38.5| 88.4| 46.3| 585| 35.9| 57.6| 35.6 | 46.8| 32.9| 5a2.2| 34.2
3600 | 57.9| 37.8| 67.8| 4r.o| 89.7| 49.5| bg.2| 38.2| 583 | 37.9| 47.3| 35.0| 52.8| 36.4
3800 | 58.6| 4o.2 | 68.7| 43.6| gi.1| D2.9| bBg.9| 40.6| 59.0| 4o.3 | 47.8| 37.1| 53.4| 38.6
hooo| 59.3| 42.6| 69.7| 46.2| g92.7| 56.1| 60.7| 43.0| 59.8| ha.7| 48.4| 39.2 | 54.1| lho.g
haoo| 60.2| 45.0| 70.7| 48.9 | 94.4| 59.6| 61.5| 45.5| 60.6| 45.2 | hg.o| 41.4 | H4.8| 43.2
bhoo| 61.1| 47.5| 71.8| H1.7| ob6.a| 63.2a| 632.4| 48.0| 81.5| 47.7| 49.6| 43.7| 55.6| 45.6
460o| 62.0| 50.0| 73.0| 54.5| 98.2| 66.g| 63.4| 50.5| 62.5| Ho.2| 50.3| 46.0| 56.4| 48.0
480o| 63.0| 52.6 | 74.3| 57.4 | 100.4| 70.8| 64.5| 53.2| 63.5| 52.8 | 5r.1| 48.3| 57.3| 50.4
5000 64.1| 55.3| 75.9| 60.4 | 102.7| 74.8| 65.6| 55.9 | 64.6| 55.5| Ha.o| 5o.7| 58.a| 5a.9g
5200| 65.a2| H58.0| 77.2| 63.5| 105.2| 79.0| 66.8| 58.7| 65.8| 58.a | 52.8| 53.1| 5g.2a| 55.5
5400| 66.4| 60.8| 78.8| 66.9 | 107.9| 83.4| 68.0| 61.6| 67.0| 6r.0| 53.7| 55,6 | 60.3| 58.2
5600 | 67.8| 63.7| 80.5| 70.0| 110.9| 88.0| 69.4| 64.4| 68.3| 63.9| 54.7| 58.1| 61.5| 6o.9
5800 | 69.a2| 66.7| 81.3| 73.4 | 114.1| 92.8| 70.8| 67.5| 69.7| 66.9 | 55.7| 6o.7 | 62.7| 63.7
6ooo| 70.6| 69. 8.3 77.0 ' 117.5| 97.9| 72.4| 70.6| 91.3| 70.0| 56.8| 63.4| 64.0| 66.5
6400 ;a_z 72_3 86.4 SZ.7 121,.3 1033 74.1| 73.8| 72.9| 73.2| 58.0| 66,1 | 65.3| 69.5
64oo | =4.0| 76.2 | 88.7| 84.5| 13b.4|109.0| 75.8| 7.2 74.6| 76.5| 59.2| 69.0| 66.8| 72.5
6600| 75.8| 79.6 | gr1.1| 88.5| tag.g|11b. 1| 77.7| 80.7| 76.5| Bo.0| 60.5| 71.9| 68.4| 757
6800 | 7.8 | 83.1| 93.8| 93.7|134.8 1317 79.8| 84.3| 78.5| 83.5| 62.0( 74.9| 70.1| 78.9
7000 | 79.9| 86.8| 96.6| 97.1|140.3|138.7| 82.0| 88.0| 80.6| 87.2| 63.5| 78.0| 71.9| 82.3
7200 | 82.1| 9o0.6| ¢9.7|101.8 | 146.2|136,a| 84.3| ga.0| 82.9| g1.x| 65.1| 8Br.a| 73.8| 85.8
24oo | 84.5| 94.6 | 103.0 | 106.7 | 152.8 | 144.4 | 86.9| o6.1 | 85.4| 95.1| 66.8| 84.5| 75.9| 89.9
7600 | 87.2| ¢8.8 | 106.6 | 111.9 | 160.1|153.3 | 89.6 | 100.4| 88.0| 99.4 | 68.6 | 88.0| 78.1]| 93.3
7800 | go.o| 103,23 | 110.5 | 117.3 | 168,2 | 163.0| 93.5 | 104.9 | go0.9|103.8 | 70.6| g1.6 80.4| 97.3
8000 3.0|107.9 | 114.7 | 133.1 | 197.4173.7| ¢5.7|109.7| 93.9|108.5 | 72.7| ¢5.3| 83.0| r01.}
8200 36,3 llz.g 119.4 | 129.4 | 187.7 | 185.6 [ g9.1 | 114.7 | 97.8 | 113.4| 74.9| 99.2 | 85.7| 1058
84oo| g9.8 | 117.9 | 124.5|136.1 | 199.3 | 198.8 | 102.8 | 120.0 100.3 118, | 77.4|103.3| 88.7| 110.4
8600 | 103,97 | 133.4 | 130.0 | 143.2 | 212.6 | 213.7 | 106.9 | 125.7 | 104.8 | 124.2 | 80.0107.6 | 9r.9|115.3
8800 | 107.9 | 139.371136.2 | 151.0 | 228.0 [ 230.6 | r11.3 | x31.7 | 10g.1 [ 130.1 | 82.8|113.1| 95.4| 130.4
gooo | 112,5 | 135.6 | 143.0| 159.4 | 245.9 | a50.1 | 116,21 | 138,92 | 113.7(136.4 | 85.8 | 116.9 | 99.* 125,8
9200 | 117.5 | 142,92 | 150.6 | 168.5 [ 266.9 272.3 1a1.4 | 145,92 | 118.8 | 143.2 | 8g.1 | 1a1.9 | 103.3 | 131,
ghoo lng,o 149.3 | 15g9.0 | 178.6 | 393.0 | 299. 127.9 | 152.6 | 124.4 | 150.5 | 92.6 | 137.2 | 107.7| 137.8
9600 | 12g.0 | 1567.1 | 168.4 | 189.7 | 322.3 [ 331.2 | 183.6 | 160.7 | 130.6 [ 158.3 | 6.5 | 132.8 | 112.6 | 144.4
9800 | 135.7 | 165.5 | 179.1 | 202.0 | 359.8 | 370.3 | 140.7 | 169.5 | 137.5 | 166.9 | 100.7 [ 138.8 | 117.9 151.5
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Cocos Johannesburg La Paz La Plata La Quiaca Lima Mauritius

s | p=12°208; p=—=26°188S; p=—16°508; p=34°918; 9=22°10S; p=—13°058; ¢=20°103;
d=g6°goKE 2=138°07E 13=68°13W | 1=Nb7°94W A=65°60W A=77°05W 2=57°88E

km

d r d r d r d r d r d r d r
ooo| 8o0.7 o.of| 62.3 o.o| 74.7 o.o| 53,2 o.o| 67.3 o.o0| 8o0.9 o.0| 6g.9 0.0
200 | 8o0.7 2.6 | 6a2.3 2.2 | 724.7 2.4 b53.2 3.0 67.3 2.3 | 8o.9 2.6 | 69.9 2.3
boo| 80.8 5.2 6a.4 b.4| 74.8 b.g| 53.a h.ol 67.4 4.6 81.0 5.3 | ro.o h.7
6oo| 8r1.0 7.8 62.5 6.5 74.9 7.3 532.3 6.of 67.5 6.9 81.2 7.8 50.1| 7.0
80| 81.2| 10.4| 62.6 8.7 | 75.1 9.8 ba.4 8.0 67.7 9.2 | 81.4| 10.4}| 70.3 9.4
1000 81.5| 13.0| 62.8| 10.9| 756.4| 12,3 52,6 | 10.0| 67.9| 11,5 | 8r.7| 13.1| 70.5| 11.7
1200 8r.9| 16,7 63.0]| 13.2| 75,7 14.8| 52.8| 13,0 68,2 13.8| 8a.1| 15.7| 70.8| 14.1
thoo| 82,3 184 63.3| 15,4 76.1| 17.3| 53,0 14.1 | 685 16,1 | 82.6| 184 | q1.2| 16.6
16o0| 82.8| ar,x| 63.7| 17.6 | 76,5 19.8| 53.2| 16,1 | 68.9| 185 83.1| 21.1| 71,6 19.0
1800 | 83.4( 23.8| Gh.o| 19.9| 77.1| 23.4| 53.5| 18,2 69.3| 20.9| 83.7| 23.8| na.0| ar.4
2000 | 84.1| 26.6 ] 64.5| 2a.a| 77.6| 35.0| 53.8| 20.3| 69.8| 23.3| 84.3| 26.6 | ~2.5| 2a3.9
23200 | 84.8| 39.4 | 64.9| 34.5| 98.3| a7.7| S4.2| 22.4| 0.3 | ab.7| 8.1 29.5| 73.x| 26.4
aboo| 85.7| 32,3 65.5| 26.8| 79.0| 30.3| 54.6| 34.5| 70.9| 38.2a| 85.9| 32.3| 73.7| 28.9
2600 | 86.6| 35.2 | 66.0| 29.2| 79.8| 33.0| 55.0| 26.6 | 71.6| 3o.7| 86.8| 352 | ~4.4| 31.D
2800 | 87.6| 38.1| 66.7| 31.6 | 80.6| 35.8| 55,5 a8 8| 72.3| 33.3| 87.8| 38.a| 5.3 34.1
3000| 88 7| 4r.a| 67.4| 34.1| 81.6| 38.6| 56.0| 3r.o| 73.1| 35.8| 88.9| 41.3| 6.1 | 36.8
3200 89.9| 44.3| 68.1| 36.6 | 82.6( 4r.5| 56.6| 33.3| 94.0| 38.5| go.r| 44.4| 77.0| 39.5
34oo| gr.a| 47.5| 68.9| 39.1| 83.8| 44.5| 57.2| 35.5| n7h.9| 41.3| 9r.4| 47.6 | "8 0| 43.3
3600 | 92.6| 50.8 | 69.8| 4r.7| 85.0| 47.6| 67.9| 37.8( 75.9| 43.9| 932.9| 50.9| 79.1| 45.1
3800 | 94.1| bBh.1 mo.8 | 44.3 86.3 | H0.6 58.6 | 4o.2a 77.0| 46.7 oh.4 | 54.3 8o.2| 48.0
hooo| 95.8| 57.6 | 71.8| 4h7.0| 87.7| 53.8 | 59.4| 42.6| 8.2 4g.6| ¢6.1| 57.7| 81.5| 5r1.0
baoo| 97.6| 61.2| 73.9| 49.8| 8.3 | 57.1| 6o.2| 45.0| 79.4| H2.5| 97.9| 61.4| 82.8| 54.1
hhoo| 99.6 | 64.9 | 74.1| 52.6 | go.9| 60.4 | 61.x| 47.5| 80.8| 55.6| 99.9| 65.1 | 84.3| 57.3
4600 | 101.7| 68.8| 75.3| 55.5| 9a.7| 63.9| 62.0| bo.o| 82.3| 58.7| 102.0| 6g9.0 85.9 | 60.5
48oo | 104.0| 72.8 | 76.7| 58.5| 94.6| 67.6 | 63.0| 52.6| 83.8]| 61.9| 104.3| 73.0| 87.6| 63.8
5000 | 106.4 | 77.0] 78.1| 61.6| 96.7| 71.4 | 64.1| 55.3| 85.5| 65.3| 106.8| 77.2 89.4 | 67.3
5200 | 109. 1| 81.4| 79.7| 64.8| 99.0/ 75.3 | 65.2| 58.0| 87.4| 68.7|109.5( 81.6 | g1.3| 70.9
dfoo’| 112.0| 86.0| 8r.4| 68.0 101.4| 79.4 66.5| 60.8| 89.3| 72.3 | 112.4| 86.2 93.4 | 74.6
5600 | 115.2 | 9o.8| 83.a| 71.4 1041 | 83.6| 67.8| 63.7; 9g1.4| 6.0 115.6 | gr.1 95.7 | 78.9
5800 [ 118.6 | 95.9| 85.1| 75.0 | 106.9| 88.1| 69.2| 66.7| 93.7| 79.9| 119.0| 96.2 | ¢g8.a| 82.6
6000 | 122.3 | tor.2 | 87.3| 78.6 | 110.0| 92.8| 70.7| 69.7| 96.1| 83.9| 132.8 | 101.6 | 100.8 86.9
6200 | 126.4 | 106.9 | 89.5| 82.4 | 113.3| 97.8| 73.3| 732.9| 98.7| 83.1| 136.9|107.3 [ 103.7| ¢1.3
64oo | 130.8 [ 113.0| gr.9| 86.4 | 116.9| 103.0| 74.0| 76.2 | 101.6 92.6 | 131.4 | 113.4 | 106.8| g6.0
6600 | 135.7 [ 119.5 | 94.5| 90.6 | 130.9 | 108.5 | 75.8 | 79.6 | 104.7| 97.2 | 136.3 | 119.9 | 110.1 | 100.9
6800 | 141.0 | 126.4 | 97.2| 9b.g | 135.3 | 114.4 | 77.8| 83.1 | 108.0| 102.1 | 141.6 | 126.9 | 113.8 | 106.2
7000 | 146.9 | 133.9 | 100.2 | 99.5 | 139.9 | 120.7 | 9.9 | 86.8 | 111.6 107.3 | 147.6 [ 134.4 | 117.9 | 111.9
7300 [ 153.4 | 142.0 [ 103.5 | 104.4 | 135.1 | 137.56 | 8a.3| go.7| 115.5 | 112.8 [ 154.1 | 142.6 | 122.1 | 117.6
7400 | 160.6 | 150.8 | 107.1 | 109.5 | 140.8 | 134.8 | 84.6 | 94.7 | 119.8 | 118.7 | 161.4 | 151.5 | 126.8 | 133 9
7600 | 168.7 | 160.5 | 110.9 | 114.9 | 147.0 | 142.6 | 87.2a| 98.9 | 124.5 | 134.9 | 169.5 | 161.2 | 132.0 | 130.6
7800 | 177.7 | 1v71.1 | 115.1 | 120.6 | 154.0 [ 151.1 | go.0 | 103.3 | 129.6 | 131.6 | 178.6 | 171.9 | 134.6 [ 137.9
8000 | 187.8 | 182.8 | 119.6 | 126.8 | 161.7 | 160.4 | 93.0| 107.9 | 135.2 | 138.8 188.9 | 183.7 | 143.9 | 145.7
8200 | 199.3 | 195.9 | 124.6 | 133.3 | 170.3 | 170.6 | 96.3 | 112.8 | 141.4 [ 146.6 | 200.5 | 196.9 | 150.8 | 154.2
84oo | 212.5 | 210.6 | 130.1 | 140.4 | 180.0 | 181.8 | 99.9 | 118.0 | 148 3 | 155.0 | 213.8 211,77 | 158.5 [ 163.5
8600 | 227.6 | 227.2 [ 136.1 [ 148.0 | 190.9 [ 194.3 | 103.7 | 123.5 | 155.9 | 164.2 | 229.1 | 228.6 | 167.a | 153.1
8800 | 245.2 (246.3 [ 142.8 | 156.3 | 203.4 | 208.4 | 108.0 | 129.3 | 164.4 | 174.3 | 246.9 | 348.0 | 176.8 | 185.0
9ooo | 265.8 | 268.6 | 150.2 [ 165.3 | 317.7 | 224 2 | 112.5 | 135.5 | 173.9 | 185.4 | 267.8 | 270.5 187.8 | 197.5
9200 ( 390.3 | 294.7 [ 158.4 | 175.1 | 234.2 | 24a.4 | 117.5 | 142.2 | 184.7 | 197.8 | 392.7 | 296.9 | 200.2 | 211.5
94oo | 320.0 | 326.0 ( 167.6 [ 186.0 | 253.6 | 263.3 | 133.1 | 149.4 | 197.0 | a11.7 | 322.9 | 328.7 | 214.5 | 227.4
gboo | 356.6 | 364.1 [ 178.1 | 198.0 | 276.5 [ 287.8 | 13g.1 | 157.1 | ar1.1 | 227.3 | 360.1 367.5 | a3x.1 | 245.6
9800 | 4032,7 | 411.8 | 189.9 | ar1.5 | 304.0 | 316.9 | 135.8 | 165.6 227.3 | 245.2 | 407.2 | 416.2 | 2bo.4 | 266.5
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Melbourne Mendoza Perth Pilar Rio de Janeiro Riverview St. Helena
s | P=37°838; p=—32°888S; 9=31°95S; p=31°67S; $=22°90S; =33°838; p=1b5°928;
d=144°97E A=68°33W i=115°83E 1=063°88W d=43°17W A=151°17E d=bo73W
km -
d r d r d r d r d r d r d r
ooo| 4g.o| o.0| B4.4| o0.0| 555| o0.0] 55.8| o0.0| 66.3| o0.0]| 53.4 o.o| 75.6| o.0
200 | 4g.0 1.9 b4.4 2.0| bH5.5 2.0| .b5.8 2.1| 66.3 2.3| 53.4 2.0 75.6 2.5
hoo| hg.o| 3.9| H4.5| 4.1 | 55.6| 4.r| bB5.9| 4.1 | 66.4| 45| 53.4| 4h.o| 75.6| 4.9
6oo| 49.1 5.8 | 54.6 6.1 | 55.7 6.2 | 56.o| 6.2 | 66.5 6.8] 53.5 6.1 | 75.7 7.4
8oo| 49.2 7.8 54.7 8.2 | 55.8 8.2 | 56.1 8.3 66.7 9.1 | 53.6 8.1 75.9| 9.9
1000 | 49.3 9.8| 54.9| 10.2| 55.9| 10.3 | 56.3| 10,3 | 66.9| 1r.4| 53.8| 10,1 | 76.2| 132.4
1200 | 4g9.5{ 11.7| 55,1 12,3 | 56.1| 1a.4{ 565 12,4 | 67.9| 13.7| Hh.o| 12,2} 76.5| 14.9
1hoo| 4g.7| 13.7| 55.83| 14.4| 56.4| 14.5| 56,71 14.5| 67.5| 16,0 Hh.2a| 14.a| 76.9| 17.4
1600 | 49.9) 15.7| 55.6; 16.5| 56.7| 16,6 | 570 16.6 | 67.9| 18.3| 54.5| 16.3| 77.4| 20.0
1800 | b50.2| 17.7| b55.9| 18.6 | 57.0| 18.7( 57.3| 18.8| 68.3| 20.7| 54.8| 18.4| 77.9| 22.6
2000 | 50.5| 19.7| 56.2| 20.9| 57.83| 20.9| 57.7| 20.9| 68.7| 23.1| 55.1| 20.5| 78.5| 25.2
2200| Ho.8| 21.8| 56.6| 22.8| 57.7| 23.0| 58.1| a3.1| 69.3| 256.6| H55.5| 22.6 | 79.1| 27.9
afoo| 51.2| 23.9| 57.0| 2b.0| 58.2| ab.,a| 58.5| 25.3| 69.9| a7.9| 55.9| 24.8| 79.9| 30.6
aboo| 51.6 | ab.g| 57.5| 27.2| 58.6| 37.4| bBg.o| 27.5| 70.5| 30.4| 56.3| 26.9| 80.7| 33.3
2800 | 52.0| 238.0| 58.0| 29.4 | 59.2| 29.7| 59.5| 29.8| 71.3| 32.9| 56.8| 29.1| 81.6| 36.1
3000| b5a.5| 30.2| 58.6| 31.7| b59.7| 32.0| 6o.1| 3a.1| 72.0| 355 | 57.4( 31.4| 83.5| 39.0
3200| 53.0| 32.3| bHg.2| 33.9| 60.4| 34.3| 6o.7| 34.4| 72.8| 38.1| 58.0| 33.6 | 83.6 | 41.9
34oo| 53.6| 34.5| 59.8| 36.3 | 61.1| 36.6 | 61.4| 36.7| 73.7| ho.7| 58.6| 35.9( 84.7| 44.8
3600| H4.2| 36.8| 60.5| 38.6 | 6:1.8| 39g.0| 62.2| 39.1| 74.7| 43.4| 59.3| 38.2| 86.0| 47.9
3800| 54.8| 39g.0| 61.3( 4r.o| 62.6| 41.4| 63.0| 41,6 | 75.8| 46.a| 60.0| 4o.6| 87.3| d1.0
hooo| 55.5| 41.3) 6a.1| 43.5| 63.4| 43.9| 63.8| 4L4h.1| 76.9| 4g.1| 60.8| 43.0| 88.8| 54.3
haoo| 56.3| 43.7| 63.0| 46.0| 64.3| 46.b| 64.7| 46.6 | 78.1| ba,o| 61.7| 45.5| go.3| 57.6
bhoo| 57.1| 46.1} 63.9| 48.5| 65.3| ho.x | 65.7| 49.2| 79.4| B5.0| 62.6| 48.0| ga.o| 61.0
46oo| 57.9| 48.5| 64.9| Br.1| 66.3| br.7| 66.7| br.g| 8o.9| 58.1| 63.6| 50.6 | 93.9| 64.6
4800 | 58.8| bi,o| 66.0| 53.8| 67.4| 54.4| 67.9| H54.6 | 8a. 4| 61.2| 64.6| 53.2a | 9d.9| 68.2
booo| 59.8 | 53.6 | 67.2| 56.6 | 68.6| 57.a| 69.1| 57.4| 8h.o| 64.5| 65.7| 855.9| 9¢8.0| 72.0
5aco| 60.9| 56.2 | 68.4| 59.4| 69.9| 60.1| 70.4| 60.3| 85.8| 67.9| 66.9| 58.7|100.3 | 76.0
5hoo| 62.0| 58.8| 69.7| 62.83| 91.3| 63.0| 91.7| 63.2a| 87.7| 71.4| 68.2| 61.6| 102.8| 80.2
5600 | 63.1| 61.6 | 71.1| 65.83| 72.7| 66.0| 73.2| 66.3) 89.7| 756.1| 69.6| 64.5| 105.5| 84.5
5800 | 64.4| 64.4 | 73.7| 68.4| 74.3| 69.2 | 74.8| 69.5| g91.9| 78.9| 71.0| 67.5 [ 108.4| 8g.1
6ooo| 65.7| 67.4| 74.3| 71.56| 76.0| 72.4| 76.5| 73.7| 94.3| 82.8| 72.6| 7o.7| 111.6| g3.9
6aoco| 67.2| 70.4| 76.0| 74.8| 97.8| 75.8| 8.3 76.1 ] 96.9| 87.0] 4.2 73.g 115.0| ¢8.9
6400| 68.71 73.5| 97.8] 8.3 | 79.7| 79.3| 80.3| 79.6 | 99.6| 91.3| 76.0| 77.3 | 118.7 | 104.2
6600 | 0.4 | 76.7( 79.8| 81.8| 81.7| 8a.9g| 82.3| 83.2|102.6| 95.8| 77.9| 80.8 | 122.8 | 109.9
6800 | 732.1| 80.0| 83.0| 85.5| 83.9| 86.7( 84.5| 87.0| 1056.8|100.6  80.0| 84.4 | 137.2|115.9
mooo0 | =h.0| 83.5 ]| 84.3| 89.4| 86.3| 9o.6| 8.9 91.0| 109.3|105.7| 82.2| 88.2|132.1|122.3
7200 | 76.0| 87.1| 86.7| 93.4| 88.9| 94.8| 89.5| 95.3 | r1d3.1  r11.0| 84.6| 9a.1|137.4129.2
7boo| ~8.2| go0.8| 89.3| 97.6 | 9r1.6 99.1| 92.3| 99.5| 117.3 | 116.7 | 87.1| ¢6.2 [ 143.2 | 136.7
n60o | 80.5| 94.7| 92.2|102.1| 94.6|103.6 | 95.3 | 104.1 | 131.7|122.8| 89.8| 100.5 | 149.7| 144.7
<800 | 83.0| 98.8| 95.3|106.7 | 97.8|108.4 | 98.5|108.9| 126.6|129.3 | 92.8 105.1 | 156.9 | 153.5
8000 85.6|103.1| 98.6 | 111.6 | 101.2|113.5 | 102.0[114.0| 133.0|136.2| 96 0| 109.9 | 164.9 | 163.1
8200 | 88.5|107.6 | 102.2|116.8 | 105.0| 118, 8 | 105.9 | 119.4 | 137.9 [ 143.7 | 99.4 xlé.g 173.8 [ 173.6
8400 | 1.6 |112.4 | 106.1 | 122.4 | 109.1 | 124.5 | 110.0 | 135.3 | 144.4 | 151 9 | 103.1 | 120.3 [ 183.9 | 185.2
8600 | g5.0| 117.4 | 1104 | 138.2 | 113.5 | 130.6 | 114.5 | 131.3 | 151.7 | 160.7 | 107.2 | 13D.9 195.2 198.2
8800| 98.6 | 123, | 115.0| 134.5 | 118.4 | 137.1 | 119.5 | 137.9 | 159.8 170.Z 111.6 | 132,0 | 208.3 | 212.8
gooo | 102.6 | 128.3 | 1201 | 141.2 | 123.8 | 1hh.1 | 12b.9 | 144.9 | 168.9 | 181.0 | 116.5 | 138.5 223.3 | 229.3
9200 | 106.9 | 134.3 | 125.7 [ 148.5 | 139.6 | 151.6 | 130.9 | 153.5 | 179.1 | 192.8 | 1a1.8 | 145.5 | 240.7.| 248.3
ghoo | 111.6 | 140,97 | 131,8 | 156.3 | 136.1 | 1569.7 | 137.5 [ 160.8 | 190.6 | 206.0 | 127.6 | 153.0 [ 261.0 | 270.2
g6oo | 116.8 | 147.6 | 138,71 164.8 | 143.3 | 168.6 | 144.8 [ 169.8 | 203.8 | 220.8 13Z.1 161.1 | 285.3 | 296.1
9800 | 122,56 | 165,0 | 146,32 [ 174,01 1561,4 | 178,83 | 163.0 ] 179.6 | 219.1 | 237.7 | 141.2| 169.9 | 314.6 | 327.0



F. Lonkennever, Elementos nuevos para la determinacion de los epicentros

Sants° de Chile Sucre Sydney Wellington

A ¢=33°44S; $=—19°058; ¢=33°878; p={1°28S;
A=70°69W ’=65°36W J=151°20E A=174°77E

km

d r d r d r d r
ooo | 53.8 o.o| 71.3 o.o| H53.3 o.o0| 45.3 0.0
200 | 53.8 20| 71.3 2.4 | 53.3 2.0 45.3 1.9
hoo|{ 53.9( 4b.o| qu.4| 47| 53.4| h.of 453} 3.8
6oo| 54.0 6.1 | 71.5 7.1 53.5 6.1 | 45.4 5.7
800 | 54.1 8.1 71.9 9.5 53.6 8.1 45.5 7.6
1000 54.2| 10,3 | 71.9| 11.9| 53.7]| 10.1| 45.6 9.5
1200 | 54.4| 12,2 72.2| 14.3| 53.9| 12.2| 45.8| 11.4
1400 H54.6 | 14.3 72.6 16.7 b4 .2 14.2 45.9 | 13.3
16oo| 54.9| 16 4| 73.0| 19.2| H4.4| 16,3 | 46.1| 15.3
1800 55.2 | 185 | 735 avt.7| bh.7| 18.4 | 46.4) 17.3
2000 b5.5| 20.6] 74.0| 2h.2a| 55.0| 20.5| 46.6] 19.2
2200 55.9 | 323.7| 74.6| 36,7 | 55,4 | 23.6 | 46.9| ar1.a
2400| 56.3| 2b4.9| 75.3| 29.3| 55.8| ah.9| 47.3| 23.a
2600 56.8| a7.0| 76,0 31.9| 56.3| 26.9 | 47.6| 25.a
2800 | 57.3| 29.a| 76.8| 34.6| 56.8| 29.1| 48.0] 27.2
3ooo | 57.9 31.5| 77.6| 37.3| 57.3| 31.3| 48.5| 29.3
3200 | 58.5| 33.8| 78.6| f4o.r| 57.9| 33.6| 48.9| 32.3
3boo| bg.1| 36.x| 79.6| h2.9| 58.5| 35.9| 49.4| 33.5
3600 | 59.8| 38.4| 8o.7| 45.8| bHg.a| 38.a| Ho.o| 35.6
3800| 60.5| 40.8| 8r.9| 48.7| 6o.0| 4o0.6| 50.6| 37.8
hooo| 61.3| 43.2| 83.3| 51.8| 60.8| 43.0| 51.2| 4o.0
h2oo0| 63.a| 4b.7| 84.7| bDbh.g| 61.6| 45.5| 51.8| 42.3
bhoo| 63.1| 48.a| 86.2| 58 .1 | 62.5| 48.0| Ha.5| 44.6
460oo| 64.1| 50.8| 87.8| 61.4| 63.5| 50.6 | 53.3| 46.9
4800 | 65.2| 53.5| 89.6| 64.9 | 64.6| 53.2 | 54.1| 49.3
5000 66.3 | 56,2 | or.b| 68.4| 65.9| 55.9| 55.0| 51.7
5200 | 67.5| 59.0| 93.5| 72.1| 66.9| 58.7| 55.9| 54.2
5400 | 68.8| 61.9 | 95.7| 75.9| 68.1| 61.6| 56.9| 56.8
5600 | 70.2| 64.8| o8.1| 79.9| 69.5| 64.5| 57.9| 59.4
5800 | 71.7| €67.9 | 100.6 | 84.1 | 70.9| 67.5| 58.0| 6a.1
6ooo| 73.3| 71.0| 103.4| 88.5| 72.5| 70.6 | 60.2| 64.8
6200 | 75.0| 74.3 | 106.4| 93.1| s4.a| 73.9| 61.5| 67.7
64oo| 76.8 | 77.7|109.6{ 97.9| 76.0| 77.2| 62.9{ 0.6
6600 | 78.7| 8r.2 | 113.2|103.0| 77.9| 8o.7| 64.3| =3.6
6800 80.8| 84.9 | 117.0| 108.4| 79.9| 84.3| 65.8| 6.8
7000 | 83.0] 88.7 | 1ar.x|114.2]| 8a.1| 88.1| 67.5| 8o.0
7200 | 85.4| 3.6 | 135.7{120.3| 84.5| 9a.0| 69.2| 83.4
7400 | 88.0| 96.8 | 130.7(126.8| 87.0( ¢6.2| 71.1| 86.8
7600 90.8 | 101.2 | 136.1 | 133.9 | 89.7| 100.5| 73.1| go.5
7800 | 93.8 | 105.8 [ 143.1 | 141.5 | 92.7|105.0| 75.3| 94.3
8000 | g97.0| 110.6 | 148.8 [ 149.7 | 95.8 | 109.8 | 77.6| 98.a
8300 | 100.5 | 115,7 | 156.2 [ 168.6 | 09.3 | 114.8 | 80.1| 103.3
8400 | 104.3 | 1ar.1 | 164.4 | 168.4 | 103.0 | 120.2 | 82.7] 106.6
8600 | 108.5 | 126.9 | 173.6 | 179.3 | 107.1 125.9 | 85.6 | 111.2
8800 | 113.0 | 133.0 | 184.0 | 191.2 | 111.5 [ 131.9 | 88.7| 116.0
9000 | 117.9 | 139.6 [ 105.8 | 204.6 | 116.3 | 138.4 | g2.1| 121.0
9200 | 123.4 | 146.7 | 209.3 | 219.6 | 121.6 | 145.3 | 95.7 | 126.4
ghoo | 129.3 154.3 224 .8 | 236.8 | 127.5 | 152.8 | gg9.7 | 132.1
9600 | 135.9 | 162.6 | 242.9 | 256.4 | 133.9 | 160.9 | 104.0 | 138.1
9800 | 143.3 | 171.6 | 264.2 | 279.4 | 141.0 | 169.8 | 108.7 | 144.6






CONTARIB. GEOFisICAS, — T, II

TABLA V

Elementos para el cilculo de las curvas iso-AP
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Elementos para el cédlculo de las curvas iso-AP

a, aP o”o o2 o%4 o™6 o™8 170 1%32 174 176 178 270 273 274 276
km km km km km km km km km km km km km km km
000 000 000 | 000 243 338 433 5a7 ‘| 6ar 715 810 gob6 | 1001 | 1097 | 1193
200 200 [ 295 391 485 579 673 | 768 | 862 958 | 1054 | 11b5o | 1346 | 1343 | 144
hoo hoo | 4ot | 589 | 68a 779 | 873 | g6y | 1063 | 1159 | 1256 | 1353 | 1451 | 1551 | 1653
6oo 6oo | 0693 787 88a 978 | 1074 | 1170 | 1267 | 1363 | 1462 | 1562 | 1663 | 1765 | 1867
8oo 800 | 895 | 9g9o | 1086 | 1182 | 1379 | 1376 | 1475 | 1575 | 1676 | 1778 | 1881 | 1985 | a2o0g1.
1000 | 1000 | 1096 | 1192 | 1289 | 1386 | 1485 | 1585 | 1686 | 1788 | 1891 | 1995 | 2102 | 2310 | 3330
1200 | 1200 | 1296 | 1394 | 1493 | 1593 | 1694 | 1796 | 1goo | 2004 | arrr | a23arg | 2339 | 34bo | 2555
1400 | 1400 | 1H00 | 1600 | 1702 | 1803 | 1907 | 2011 | 2118 | 2226 | 2337 | 2448 | 2563 | 2681 | 2803
1600 | 1600 | 1702 | 1803 | 1907 | 3011 | 2118 | 2226 | 2337 | 2448 | 2563 | 2681 | 2803 | 2926 | 3054
1800 | 1800 | 1904 | 3008 | a11b | 2233 | 2333 | 2444 | abbg | 2677 | 2798 | 2923 | 3049 | 3180 | 3314

2000 | 2000 | 2106 | 2214 | 2324 | 2435 | 2551 | 2668 | 2789 | 2ag13 | 3oko | 3170 | 3304 | 3451 | 3603

2200 | 2200 | 2310 | 2421 | 2535 | 2653 | 2773 | 2896 | 3022 | 31ba | 3385 | 3431 | 3582 | 3742 | 3go1

2400 | a4oo | 2513 | 2631 | 2750 | 2873 | 2999 | 3129 | 3261 | 3404 | 35564 | 3713 | 3873 | 4033 | h1gg

2600 | 2600 | 2719 | 2841 | 2966 | 3095 | 3226 | 3365 | 3515 | 3671 | 3831 | 3ggr | 4155 | 4333 | 4493

2800 | 2800 | aga4 | 3ob1 | 3182 | 3316 | 3465 | 3618 | 3778 | 3938 | hior | 4ab7 | 4435 | 4607 | 4782

3000 | 3000 | 3130 | 3263 | 3405 | 3555 | 3714 | 38794 | 4Lo34 | haoo | 4367 | 4538 | 4714 | 4888 | 5073

3300 | 3200 | 3335 | 3485 | 3639 | 3799 | 3959 | 4123 | 4289 | 4458 | 4630 | 4805 | 4986 | 5170 | 5358

3400 | 34oo | 3550 | 3709 | 3869 | hoag | hi1gd | 4362 | 4533 | hyo7 | 4883 | 5067 | 53ba | 5441 | 5631

3600 | 3600 | 3760 | 3920 | 4o8a | 4248 | 4416 | 4588 | 4762 | 4gho | 5135 | 5311 [ 55032 | 5692 | 5889

3800 | 3800 | 3960 | 4124 | h2go | 4459 | 4631 | 4806 | 4987 | Siyr | 5359 | 5549 | 5740 | 5939 | 6144

hooo | hooo | 4164 | 4332 | L5oa | 4695 | 4850 | 5033 | 5avg | bhoy | 5597 | 5789 | Sgg9o | 6195 | 6403
haoo | haoo | 4367 | 4538 | 4712 | 4888 | Ho7a | 5258 | ba4y | 5637 | 5833 | 6033 | 6339 | 6447 | 6658
thoo | 4hoo | 4572 | 4746 | 4923 | 5108 | S294 | 5484 | 5674 | 5871 | 6074 | 6379 | 6489 | 6700 | 6917
46oo | 4600 | 4775 | hgb4 | 5139 | 5325 | 5515 | 5707 | 5go4 | 6107 | 6314 | 6534 | 6736 | 6953 | 7172
4800 | 4800 | 4980 | 5164 | 5352 | 5542 | 5733 | 593a | 6136 | 6343 | 6552 | 6765 | 6983 | 7203 | 7426
5000 | H5ooo | 5185 | 5372 | 5563 | 5755 | 5954 | 6159 | 6365 | 6576 | 6789 | 7007 | 7237 | 7450 | 7676
5200 | 5200 | 5388 | 5578 | 6771 | Hgyr | 6175 | 6382 | 6593 | 6808 | 70326 | 7246 | 7469 | 7696 | 7923
54oo | 54oo | 5590 | 5782 | 5983 | 6187 | 6394 | 6605 | 6820 | 7038 | 7359 | 7482 | 7708 | 7934 | 8166
5600 | 5600 | 5792 | Hgg3 | 6198 | 6405 | 6616 | 6831 4 7049 | 7370 | 7494 | 7719 | 7946 | 8177 | 8408
5800 | 5800 | 6oor | 6206 | 6414 | 6625 | 6840 | 7058 | 7279 | 7503 | 7739 | 7955 | 8186 | 8417 | 8650
6ooo | 6000 | 6305 | 6413 | 6634 - 6839 | 7057 | 7278 | 7502 | 7737 | 7954 | 8185 | 8416 | 8649 | 8884
6200 | 6300 | 6408 | 6619 | 6834 | 7052 | 7273 | 7496 | 77322 | 7948 | 8180 | 8410 | 8643 | 8878 | gr1b
6400 | 64oo | 6611 | 6836 | 7044 | 7265 | 7488 | 7714 | 7940 | 8172 | 8403 | 8635 | 8870 | 908 | 9348
6600 | 6600 | 6815 | 7033 | 73b4 | 7477 | 7703 | 7939 | 8160 | 8391 | 8623 | 8858 | gogb6 | 9336 | 9578
6800 | 6800 | 7018 | 7239 | 7461 | 7688 | 7914 | 8145 | 8376 | 86o7 | 8843 | goSo | 9320 | 9561 | 9806
7000 | 7000 | 7230 | 7443 | 7669 | 7896 | 8126 | 8357 | 8588 | 8834 | gobo | 9300 | 9b4o | 9786
=300 | 7200 | 7422 | 7649 | 7875 | 8104 | 8336 | 8566 | 8802 | 9038 | 9278 | 9518 | 9764
nboo | 7h4oo | 7626 | 7853 | 8082 | 8313 | 8544 778 | go14 | 9ab4 | 9494 | 9738 | 99878
m600 | 7600 | 7826 | 80d4 | 8285 | 8516 | 8752 | 8986 | 9236 | 9466 | 9710 | 9955
=800 | 7800 | 80ag | 825y | 8489 | 8735 | 8g6o | 9199 | 9439 | 9683 | 9937
8000 | 8ooo | 8331 | 8462 | 8696 | 8932 | 9170 | g9b41o | 9653 | 9898
8200 | 8300 | 8431 | 8664 | 8goo | 9138 | 9378 | gbao | 9866

84oo | 84oo | 8633 | 8868 | gi1o6 | 9346 | 9588 | 9832

8600 | 8600 | 8836 | go7a | 9313 | 9553 | 9798

8800 | 8800 | 9036 | ga76 | 9516 | 9762

gooo | gooo | 9abto | 9480 | 9734 | 9970

g200 | gaoo | g4bo | 9684 | 9928 -

ghoo | g4oo | gb4a | o888

g6oo | gboo | 9845

g8oo | 9800



F. Lonkexnemmen, Elementos nuevos para la determinacion de los epicentros
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s NP | amg | 3m0 | 3ma | 3mg | 376 | 378 | 470 | 4™a | 4% | 476 | 478 | 5% | 52| 5%

* km km km km km km km km km km km km km km km
ooo | 1290 | 1387 | 1486 | 1586 | 1687 | 1789 | 1892 | 1996 | 3103 | 2211 | 2321 | 2432 | 2547 | 2664
200 | 1541 | 1643 | 1743 | 1845 | 1949 | 2055 | 2162 | 2371 | 2383 | 2494 | 2611 | 2730 | 28532 | 2978
oo | 1753 | 18566 | 1960 ;| 2065 | 2173 | 2282 | 2393 | 2506 | 2623 | 2742 | 2865 | 3991 | 3120 | 3253
6oo | 1972 | 2077 | 2185 | 2394 | 2405 | 3518 [ 2636 | 2756 | 3878 | 3004 | 3135 | 3267 | 3411 | 3561
800 | 32199 | 2309 | 3420 | 2528 | 2646 | 2766 | 2895 | 3oar | 3151 | 3384 | 3430 | 3580 | 3740 | 3goo
1000 | 2431 | 2546 | 2663 | 2784 | 2907 | 3034 | 3164 | 3298 | 3445 | 3596 | 3756 | 3916 | 4078 | 4244
1200 p 2673 | 2794 | 3918 | 3045 | 3175 | 3309 | 3457 | 3610 | 3770 | 3930 | 4ogd | 4258 | hhag | 4598
1400 | 2936 | 3053 | 3184 | 3318 | 3467 | 3620 | 3780 | 39ho | hioh | 4abg | 4438 | 46og | 4785 | 4gb4
1600 | 3184 | 3319 | 3467 | 3630 | 3780 [ 3940 | 4roh | h4abg | 4438 | 46og | 4785 | 4964 | Hihg | 5336
1800 | 3463 | 3616 | 3776 | 3936 | 4ogg | 4265 | 4433 | 4605 | 4780 | 4959 | S144 | 5330 | 5520 | 5712
2000 | 3763 | 3923 | 4086 | 4251 | hhao | 4bgr | 4766 | 4o4d | S1ag | 5315 | 5506 | 5697 | 5894 | 6097
2300 | 4o64 | 4230 | 4397 | 4569 | 4743 | hgao | 5105 | Sagr | 5480 | 5671 | 5867 | 6070 | 6275 | 6485
aboo | 4366 | 4537 | 4711 | 4887 | Hojr | 5256 | 5445 | 5635 | 5830 | 6031 | 63238 | 6446 | 6657 | 6873
3600 | 4665 | 1840 | boad | 5aog | 5397 | 5587 | 5779 | 5980 | 6184 | 6391 | 6602 | 6817 | 5035 | 7256
2800 | 4961 | 5146 | 5333 | 5523 | 5715 | Hgra | 6115 | 6322 | 6532 | 6745 | 6gba | 7181 | 7403 | 7630
3000 | 5258 | 5447 | 5637 | 5832 | 6033 | 6239 | 6447 | 6658 | 6874 | 7092 | 7314 | 7539 | 7765 | 7992
3200 | 5549 | 5740 | 5939 | 6144 | 6349 | 6560 | 6773 | 6991 | 7arr | 7434 | 7660 | 7886 | 8116 | 8347
3400 | 5826 | 6037 | 6232 | 6441 | 6652 | 6867 | 7086 | 7307 | 7532 | 7758 | 7984 | 8216 | 8446 | 8680
3600 | 6oga | 6agg | 650 6721 | 6938 | 7187 | 7379 | 7600 | 7831 | 8obg | 8ago | 85ar | 8757 | 8gg:1
3800 | 6350 | 6561 | 6774 | 6993 | 7212 | 7435 | 7661 | 7887 | 8rry | 8348 | 8579 [ 8815 | god1 | gagr
hooo | 6614 | 6829 | 7047 | 7268 | 7491 | 7717 | 7043 | 8175 | 8405 | 8638 | 8873 | grix | 9351 | g5g3
haoo | 6874 | 7092 | 7314 | 7539 | 7765 | 7993 | 8223 | 8454 | 8688 | 89324 | 9163 | ghoa | 9644 | g8go
bhoo | 7135 | 7358 | 7582 | 7809 | 8038 | 8209 | 8498 | 8734 | 8959 | 9208 | 9448 | 9b6ga | gg936

4600 | 7394 | 7620 | 7847 | 8076 | 8306 | 8538 | 8772 | goo8 | 9248 | 9488 | 9732 | 9978

4800 | 7652 | 7878 | 8108 | 8339 | 8570 | 8806 | goha | ga8a | gbaa | 9768

5000 | 7903 | 8134 | 8364 | 8596 | 8832 | 9068 | 9308 | 9549 i 9794

5200 | 8153 | 8384 | 8615 | 8851 | go88 | 9328 | gb70 | 9814

S54oo | 8396 | 8639 | 8864 | groa | 9342 | 9584 | 8a8

5600 | 864t | 8876 | gri4 | 9354 | 9596 | 9840

5800 | 8886 | graf | 9364 | 9606 | 9851

6ooo | gr2a | 9363 | g6o4 | 9850

6300 | 9356 | 9598 | 9843

6400 | 9590 | 9834

6600 | g82aa

AP 5m6 m m m n ' m m w m m

A\ | 9" 578 | 670 | 67a 674 | 676 | 678 | 7Y | n77a 774 | 776 78 | 870 | 8”a
km km km km km km km km km km km km km km km
000 | 2785 | 2908 | 3035 | 3165 | 3agq | 3446 | 3598 | 3758 | 3918 | 4080 | 4246 | 4414 | 4586 | 4760
200 | 3107 | 3239 | 3379 | 3529 | 3686 | 3846 | Loot | 4ijo | 4338 | 4509 | 4683 | 4857 | Hoko | 5235
boo | 3394 | 3544 | 3702 | 3862 | hoaa | 4187 | 4354 | 4526 | 4699 | 4875 | 5058 | 5243 | 5432 | 56a3
6oo | 3730 | 3880 hoho | 4306 | 4373 | 4545 | A71g | 4895 | Sojg | 5265 | 5454 | 5644 | 583g | 6oko
800 | foba | 4228 | 4395 | 4567 | 4741 | 4g18 | 5103 | 53Bg | 5478 | 5669 | 5865 | 6068 6273 | 6483
1000 | 4hra | 4584 | 4758 | 4936 | 5iar | 5307 | 5498 | 5688 | 5885 | 6088 | 63ag5 | 6504 | 6716 | 6933
1200 | 4773 | 4gbda | 5137 | 5323 | 5513 | 5705 | 5goa | 6105 | 6312 | 6533 6734 | 6951 | 7170 | 7303
1400 | 5149 | 5336 | 5516 | 5718 | 5915 | 6118 | 6335 | 6535 | 6748 | 6965 | 7184 | 7ho6 | 7633 | 7859
1600 | 5526 | 5718 | 5915 | 6118 | 6325 | 6535 | 6748 | 6965 7185 | 7407 | 7634 | 7860 | 8089 | 83130
1800 | 5gog | 6r1a | 6319 | 6539 | 6742 | 6959 | 7178 | 7hoo | =626 7853 | 8082 | 831a | 8544 | 8778
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576 | 58 | 60 | 6%a | 674 | 6"6 | 68 | 4" | %72 | 4™ | 776 | 7”8 | 8% | 8™a

km km km km km km km km km km km Sm km | km

8000 | 6304 | 6513 | 6735 [ 69ha | 7161 | 9383 | 7610 | 836 | 8064 | 8394 | 8536 | 8761 | 8ggb | 9236
az00 | 6696 | 6913 | %13t | 7354 | 7578 [ 7805 | 8034 | 8264 | 8494 | 8730 | 8965 | gaoh | 9444 | 9688
shoo | 7091 | 7313 | 7538 | 7764 | 7990 | 8233 | 8452 | 8686 | 8ga2 | gi6o | ghoo | 9642 | 9888
a6oo | 7479 | 7705 | 7931 | 8163 | 8393 | 86a5 | 8860 | gog8 | 9338 | 9580 | 9824
3800 | 7856 | 8085 | 8316 | 8547 | 8782 | go18 | 9258 | 9498 | 9743 | 9988

3ooo | 8233 | 8454 | 8688 | 8934 | 9163 | ghoa | 9644 | 9890
3200 | 8578 | 8814 | gobo { 9290 | 9530 | 9776 | |
3400 | 8916 | 9154 | 9394 | 9636 { ¢88a
3600 | 9231 | g47r | 9715 | g9bo
3800 | 9531 | 9777

hooo | 9837

Ay AP 874 | 876 878 | g7o 9~ 2 974 | 976 9”8 | 1070 | 1073 | 1074 | 1076 | 1078 | 1170

km km km | Rm | km km km km km km km km km km km

ooo | 4938 | 5123 | 5309 | 5500 | 5690 | 5887 | 6ogo | 6297 | 6506 | 6718 | 6935 | 7154 | 7376 [ <603
200 | b414 | 5605 | 5797 | 5998 | 6203 | 641xr | 6622 | 6837 | 7055 | 7276 | 7boo | 7725 | 7952 | 8183
4oo | 5817 | 6018 | 6223 { 6432 | 6643 | 6858 | 7077 | 7298 | 7523 | 7748 | 7974 | 8306 | 8437 | 8650
6oo | 6247 | 6455 | 6667 { 6883 | 7001 | 7323 | 7548 | 7774 | Boor | 8233 | 8463 [ 8697 | 8933 | 9171
800 | 6694 { 6911 | 7129 | 7353 | 7576 | 7803 | 8033 | 8262 | 8493 | 8738 | 8963 | ga0a | ghha | 9686

1000 | 7152 | 7374 | 7600 | 7826 § 8054 | 8285 | 8516 | 8753 | 8986 | 9236 | 9466 | 9710 | 99b5
1200 | 7618 | 7845 | 8074 | 8304 | 8536 | 8970 | goob | 9246 | 9486 | 9730 | 9976
14oo | 8088 | 8319 | 8550 | 8785 | goar | 9261 | gbor | 9746 | 9gg1

1600 | 8551 | 8786 | goza | 9aba | gboa | 9746 | 9993 -

1800 | gor4 | 9354 | 9494 | 9739 { 9984 .

2000 | 9476 | 9730 | 9966
2300 | 9933

1172 1174 1176 1178 | 12™0 | 13™a 1374 12"6 1278 | 13%0

km km km km km | km km km km , km

000 | 7828 | 8056 | 8287 | 8518 | 8754 | 8088 | 9228 | 9468 | 9713 [ 9957
200 | 8414 | 8647 | 8883 | grao | 9360 | gbod | 9847
hoo | 8gob | grh4 | 9384 | g6a6 | 9873
6oo | 9h1r | 9654 | 9899
800 | 9930




TABLA VI

Tet 2 |
Multiplos de ;7 para el calculo de los elementos estereograficos

relativos a un centro de proyeccién ¢, = 49°



Maltiplos de V—2_2

0000000000

0000000000

0200000000

00000 COOO0OO0O

0000000 | 00071 | o0OI4IX 00212 | 00283 | 00354 | 00424 | 00495 | 00566 | 00636
0070711 00778 00849 00919 ooggo | o1o061 o113 01202 01273 | 01343
orf14ar 01485 01556 | 01626 | 01697 | 01768 | 01838 | o1gog | org8o | 03051
0212132 02192 02363 02333 01404 02475 03546 02616 02687 | 03758
0282843 | 032899 | 02970 | 03406 | 03111 03182 03253 03323 | 03394 | 03465
0353553 | 03606 | 03677 03748 | 03818 | 03889 | 03g96o | o0lo31 of1o1 | o4172
0424263 | 04313 | 04384 | 04455 | 04D5ab | 04596 | 04667 | 04738 | 04808 | 04879
0494974 05020 obog1 05162 05233 05303 05374 05445 05515 | 05586
0565685 057128 05798 05869 obgho oboro 06081 06152 06223 | 06293
0636395 | 06435 | 06505 | 06576 | 006647 06717 | 06788 | 06859 | obg3o | 07000

0707107 07143 07212 07283 07354 07435 07495 07566 07637 | 07707
0777817 07849 | 07920 [ 07990 | 08061 08132 08202 08273 | 08344 | 0841b
0848538 08556 08627 08697 08768 08839 | o08g1o | 08980 [ 09od5r | ogiaa
0919239 09263 09334 09404 09475 09546 09616 09687 09758 | 0g8ag
0989949 09970 10041 10112 10182 10253 10324 10394 10465 | 10536
1060660 10077 10748 10819 10889 10960 11031 11101 11172 11243
1131371 11384 11455 11526 11596 | 11667 11738 11809 11879 | 11990
1202082 12091 12162 12333 12304 12374 12445 12516 12586 12657
1272793 13799 12867 12940 13011 13081 13152 13223 13293 13364
1343503 13506 | 13576 13647 13718 13788 13859 13930 14001 | 14071

thiharl 14213 14283 14354 14425 14496 14566 14637 14708 14778
1484924 | 14920 | 14991 15061 15132 15203 | 15293 | 15344 | 15415 | 15485
15565635 15627 15698 15768 15839 15910 15980 [ 160571 16122 | 16193
1626346 16334 16405 16475 16546 16617 16688 16758 16829 | 1b6go0
1697056 17041 17113 17183 17253 17324 17395 17465 17536 17607
1767767 17748 17819 17890 17960 18031 18102 18172 18243 | 18314
1838478 18455 18526 18599 18668 18738 18809 18880 18950 | 19031
1909188 191632 19233 19304 19375 19445 19516 19987 19657 19738
1979899 19870 19940 20011 | 20082 20152 20223 20294 20365 | 20435
2050610 | 20577 20647 20718 | 20789 | 20860 30930 | 31001 21072 | 31142

2121320 | 21284 21355 21425 21496 | 21567 21637 21708 | ar779 | 31850
2192031 21991 22062 22132 22203 221274 22344 | 2341) 22486 | 22557
2202742 22698 22769 22839 22910 22981 23052 23122 23193 | 231364
2333452 23405 23476 23547 23617 23688 23759 23829 23goo | 23971
2404163 2112 24183 ah2b4 24324 24395 24466 24536 24607 24678
2474874 24819 24890 24961 25031 25103 25173 2b244 | 25314 | 25385
2545584 25526 25597 25668 25739 25809 25880 | 25951 26021 | 2boga
2616295 26234 26304 26375 26446 26516 20587 26658 26728 | 36870
2687006 26941 25011 27082 27153 27223 27394 27365 27436 [ 27506
2757716 27648 27718 27789 27860 27931 28001 28072 28143 | 18313

2828427 28355 | 28426 | 28496 | 38564 28638 | 28%8 | 138779 | 28850 | 28931
2899138 | agoba 29133 29203 29274 29345 29416 29486 29557 | 29628
2069848 | 29769 | 29840 | aggir 29981 300513 o123 | 3orgd | 30364 | 30335
3040559 | 30476 | 30547 | 80618 | 30688 | 30759 | 30830 | 3ogoo | 3og71 | 31043
3irrajo 31183 31254 31325 31396 31466 31537 31608 31678 | 31749
3181980 | 318go | 31961 33033 33103 | 32173 | 32244 | 32315 | 32385 [ 33456 |
335atigr 32598 | 326068 | 32739 | 32810 | 32880 | 32951 33022 33093 [ 33163
3323402 | 33305 | 33375 | 33446 [ 33517 | 33588 | 330658 | 33739 | 3380o | 33870
33g4113 34019 34082 34153 342134 34295 34365 34436 34507 | 34577
3464823 | 34719 | 34790 | 34860 | 34931 | 350032 | 35072 | 35143 | 35314 1 35285
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0 I 2 3 4 5 6 vl 8 9
0.50 3535534 | 35426 | 35497 | 35567 | 35638 | 35709 | 35780 | 35850 | 359ar | 359ga | 0.50
0.51 3606245 | 36133 | 36204 | 36274 | 36345 | 36416 | 36487 36557 | 36628 | 36bgg | 0.51
0.52 3676955 36840 | 36911 36982 37052 37123 37194 37264 37335 | 37406 | 0.53
0.53 3747666 | 37547 37618 37689 37759 37830 | 37901 37972 380432 | 38113 | 0.53
0.54 3818377 382354 38325 | 38396 | 38467 38537 38608 | 38659 | 38749 | 38820 | 0.54
0.55 3889087 | 3896a | 39032 | 39103 | 39174 | 39244 | 39315 [ 39386 | 39456 | 3ybay | 0.55
0.56 3959798 | 39669 | 39739 | 39810 | 39881 39951 | 4ooaa | 4oog3 | 4o164 | 40234 | 0.56
0.97 4030509 40376 4ol 46 hob1q 40588 4o65g ho7ag ho8o0 4o871 hoghar | 0.57
0.58 hrorarg | 41083 4154 hiraah h12gh 41366 h1436 hibo7 41578 | 41648 | 0.58
0.59 b171930 | 41790 | 41861 h1931 42002 42073 haih4 haath 42285 | 42356 | 0.59
0.60 hakab4t hakhg7 4a567 42638 ha709 43780 | 42851 h2gart hagga | 43063 | o.60
0.61 4313351 4330k | 43275 | 43346 | 43416 | 43487 | 43558 | 43628 | 43699 | 43770 | 0.61
o.62 4384062 43911 43983 44053 hh123 hh1gh 44265 44335 hhhob 44477 | 0.62
0.63 4454772 44618 | 44689 | 44760 | 44830 | Ahhgor 44972 45043 45113 | 45184 | 0.63
0.64 4525483 | 45325 | 45396 | 45467 | 45538 | 45608 | 45679 | 45750 | 45830 | 45891 | 0.64
0.65 4596194 | 46033 | 46103 | 46154 | 46245 | 46315 | 46386 | 46457 | 46537 | 46598 | 0.65
0.66 4666905 | 46740 | 46810 | 46881 | 46953 | 47032 | 47093 | 47164 | 47235 | 47305 | 0.66
0.67 4737615 | 47447 | 47517 | 47588 | 47659 | 45730 | 47800 | 47871 | 47942 | 48012 | 0.67
0.68 4808346 | 48154 | 4B8aab | 48agh | 48366 | 48437 | 48507 | 48578 | 48649 | 487320 | 0.68
0.69 4879037 | 48861 | 48933 | h4gooa | 49o73 | hgrdh | hgaidb | 49385 | 49356 | 4ghaq | 0.69
0.70 bohg47 49568 49639 | 4g710 49780 | 49851 hggaa 49992 50063 | 50134 | 0.70
0.71 5020458 50275 50346 boh1q 50487 50558 bob2g 50699 50770 | 50841 | 0.71
0.712 5091169 50983 510563 briag briglh 51265 51336 51407 51477 | 51548 | 0.72
0.73 5161879 5168g 51760 | 51831 51goa 51972 52043 barr4 52184 | 52255 | 0.73
0.74 5132590 53397 52467 52538 52609 52679 53750 52821 538g1 52963 | 0.74
0.75 5303301 53104 53174 | 53245 | 53316 53386 | 53457 53528 | 53599 | 53669 | 0.75
0.76 5374013 53811 53881 53952 54033 54094 54164 54235 54306 | 54376 | 0.76
0.77 5444722 | 54518 | 54589 | 54659 | 54730 | H48or 54871 54gha | 55013 | 55083 | 0.77
0.78 5515433 55225 55296 55366 53437 55508 55578 55649 55720 [ 55791 | 0.78
0.79 5586144 55932 56003 56073 | 56144 | 56315 56286 56356 | 56427 | 56498 | o0.79
0.80 5656854 56639 56710 | 56781 56851 56922 56993 57063 57134 | 57205 | 0.80
0.81 5727564 | 57346 57417 57488 57558 57629 57700 57770 57841 57912 | 0.81
0.82 5798276 58063 | bH8r1a4 | 58195 | 58165 58336 | 58407 58478 58548 | 58619 | 0.82
0.83 5868986 58761 58831 58902 58973 59043 59114 59185 59255 | 5¢326 | 0.83
0.84 5939697 59468 50538 59609 59680 59750 | 5g8ar 59892 59963 | 60033 | 0.84
0.85 6010408 | 60175 60245 60316 60387 60458 | 60528 | 605g9g | 60670 | 60740 | 0.85
0.86 6081118 60882 60953 61023 6rog4 61165 61235 61306 61377 | 61447 | 0.86
0.87 6151819 61589 61660 61730 | 61801 61872 61942 62013 62084 | 62155 | 0.87
0.88 6223540 62296 62367 62437 63508 | 613579 62650 62720 62791 | 62862 | 0.88
0.89 6293250 | 63003 | 63074 | 63145 | 63215 63286 | 63357 63427 63498 | 63569 | 0.89
0.90 6363961 63710 | 63781 63852 639232 63993 64064 64134 64205 | 64276 | 0.90
0.9I 6434671 | 644r7 | 64488 | 64559 | 646ag | 64700 | 64771 | 64842 [ 64gra | 64983 | o.91
0.91 6505383 65134 65195 65266 65337 65407 65478 65549 65619 | 65690 | 0.92
0.93 6576093 65832 65903 65973 66064 66114 66185 66250 66326 | 66397 | 0.93
0.94 6646804 | 66539 | 60660og | 66680 | 66751 | 668aa [ 66892 | 66963 | 67034 | 67104 | 0.94
0.93 6717514 67246 67316 67387 67458 | 67549 67599 67670 | 67740 | 67811 | 0.95
0.96 6788225 67953 68024 68094 68165 68236 68306 68377 68448 | 68518 | 0.96
0.97 6858936 | 68660 | 68731 68801 68873 68943 | 6go14 | 69084 69155 [ 69226 | 0.97
0.98 6929646 | 69367 69438 | 69gbog | 69579 | 69650 | 6g7ar 69791 6986a | 69933 | 0.98
0.99 7000357 70574 70145 70216 70286 70397 70428 70498 70369 | 70640 | 0.99
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o 1 a 3 A 5 6 7 8 9
1.0000 | 70711 70711 mo712 | 50713 | 7qo714 | n7o714 | 7o715 | 70716 | 70716 | 70717 | 1.0000
1.0001 | 70718 70718 | 70719 | 70720 | 7072y 70721 [ 70722 70723 | 70733 | 70724 | 1.0001
1.0002 | 70725 70726 | 70726 | 7o7a7 70738 | 70728 | 70739 | 70730 [ 70730 | 70731 | 1,0003
1.0003 | 70732 70733 | 70733 | 70734 70735 | 70735 | 70736 | 70737 | 70738 | 70738 } 1.0003
1.0004 | 70739 70740 | 70740 | 70741 | 70742 | 70742 | 70743 | 70744 | 70745 | 70745 | 1.0004
1.0003 | 70746 70747 | 70747 70748 | 70749 | 170750 | 70750 | 70751 70753 | 170752 | 1.0005
1.0006 | 70753 70754 | 70755 | 70755 | nr0756 | 70757 | 70757 | 70758 | 70759 | 70759 | 1.0006
1,0007 | 70760 70761 70763 | 70763 70763 | 70764 | 70764 | 70765 | 70766 | 70767 | 1.0007
1.0008 | 70767 70768 | 70769 | 70769 | 70770 | qg0771 | 70771 | 70773 | 70773 | 70774 | 1.0008
1.0009 | 70774 70775 | 70776 | 70776 | 70777 | 70778 | 70779 | 70779 | 70780 | 70781 } 1.0009






OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

—_——

PUBLICACIONES

I. W. J. Hussey, Descripcion general del Observatorio, su posicién geogrdfica -y observaciones de Cometas y de
Estrellas Dobles (1914). (Agotado.)

il. Felix Aguilar, Resultado de las observaciones cn la Zona
durante el afio 1914 (1916).

‘ } . L] Al .
57° a —61° con ¢l Circulo Meridiano Gautier;

I11. Pablo T. Delavan, Resultado de las observaciones en la Zona —52° a —56°, durante los afios 1913, 1914
Yy 191D,
Félix Aguilar, Resultado de lds observaciones en la Zona —57° a —61°,. durante el afio 1915 (1916).
1V1. Bernhard H. Dawson, Resultado de las observaciones con la Ecuatorial de 433 milimetros de abertura, efec-
tuadas de 1912 a 19175 (1918). .
1Vir. Bernhard H. Dawson, Resultado de las observaciones con la Ecuatorial de 433 milimetros de aberlura, efec-
tuadas de 1918.0 a 1921.5 (1922).

/
(o]

V' Pablo T. Delavan, Calalogo La Plata A de 7412 Estrellas de declinaciones comprendidas entre —52° y —b
(1875) para e] cquinoccio 1925 (1919).

7

VIi. Hugo A. Martinez, Dcterminacion de la érbita del Planeta (796) Sarita (1g20).
VI2. Numa Tapia, Medidas micrométricas de Estrellas Dobles y Vecinas (1921).
VIs. Bernhard H. Bawson, Elementos de la Estrella Variable SV Centauri (1gar).
Vl1s. Bernhard H. Dawson, Errores de trazo del Girculo Meridiano Gautier (19253).
VIz. Dr. Juan Hartmann, Nueva determinacién de la Longitud geogrifica (19a8).
(Continnard):
VII. (Calalogo La Plata B, Zona —57° a —62°, en preparacion por el sefior B. H. Dawson a base de las obser-
vaciones del sefior Félix Agullal )

VIII. Hugo A. Martinez, Catxlogo La Plata C de 4412 Estrellas enire —62° a
para el equinoccio 1925 (1924).

—66° declinacion austral (1875)

L}s (Catilogo La Plata D; Zona —66° a —72°, en preparaciéon por el sefior Virginio Manganiello.)
X (Catalogo La Plata E, Zona —79° a —82°, en preparacion por el sefior Numa Tapia.)

Xh;. Hugo A. Martinez, Fstrellas Kapteyn (1927).

CONTRIBUCIONES GEOFISICAS

I:. Pr. Juan Hartmann, Reorganizacion del servicio sismico en La Plata, y observaciones simicas efectuadas en
los afios 1922 a 1924 (1926).

Io. Dr. P. A. Loos, Los terremotos del 17 de diciembre de 1920 en Cosla de Araujo, Lavalle, La Central, Tres
Porterias, etc. (1926). |

Is. Dr. Federico Lunkenheimer, Resultados sismométricos de los afios 1907 a 1922 (1927).

I1:. Dr. Federico Lunkenheimer, Resultados sismométricos del afio 1925 (1927).

I12. Dr. P. A. Loos, El terremoto argentino-chileno del 14 de abril de 1927 (1938).

11s. Dr. Juan Hartmann, Dos aparatos para facililar la determinacién de los epicentros sismicos (1928).

114. Dr. Federico Lunkenheimer, Método mecanico-grifico para delerminar el epicentro cn base de tres observa
ctones de P (1928). -

Iz, Dr. Federico Lunkenheimer, Elementos nuevos para la determinacion de los opu‘enhos (1928).

C\



