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ELEMENTOS NUEVOS
PARA LA

DETERMINACIÓN DE LOS EPICENTROS

I. — Generalización del método estereográfico y su aplicación 
a varios problemas sismométricos

1

La proyección estereográfica, de mucha aplicación entre los sismólogos 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 está 
situado sobre el hemisferio austral, los grandores d (distancia al polo) y r (radio del círculo de distancia) 
asumen muchas veces valores tan grandes que es prácticamente imposible efectuar la construcción geomé­
trica. Esta dificultad existe hasta para dos estaciones del mismo hemisferio, cuando una de ellas está ubi­
cada en la región ecuatorial y no es pequeña su Δ correspondiente.

2

Teniendo en cuenta el carácter 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 geográficos. Las únicas tablas que, según conozco, fueron publicadas hasta ahora como auxilio 
para esta clase de cálculos, las del doctor Klotz, sólo se limitan a uno de ellos, el polo Norte. Se sugeriría 
pues, en persecución de esta idea, aumentar la cantidad de los puntos de referencia, y la solución más 
ideal, para eludir las dificultades en cuestión, se nos presentaría al colocar el centro de proyección en la 
cercanía inmediata del epicentro supuesto. La relativa complicación del cálculo, sin embargo, que enton­
ces surgiese, tendría 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 más discusión se ve que un centro de proyección, movible a lo largo delt Ecuador, ofrece el má­
ximum de ventajas, tanto desde el punto de vista de las regiones epicentrales de especialmente difícil 
acceso para el viejo método, como con respecto a las exigencias de un rápido cálculo.

3

En cuanto a este último, 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 geográ­
ficas φ y λ y las del sistema h (altitud) y a (azimut), asumiendo la forma especial de

sen h = eos φ eos (λ — λ0)
y

tg a = ctg φ sen (λ — λ0)

donde λ, significa la longitud geográfica’del centro elegido.
Una vez calculadas h y a, hay que determinar d y r como función de h, efectuar la construcción 

geométrica, leer las coordenadas h y a, y reducir estas últimas otra vez a coordenadas geográficas, sir­
viéndose de las fórmulas inversas, de la misma forma que las arriba indicadas.

Podría parecer un tanto complicado el procedimiento, por la doble transformación de coordenadas 
y el cálculo de d y r, pero se verá 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 proyección, y cal­
culé las coordenadas h y a, relativas a cada uno de dichos centros, para todas las estaciones sismológicas 
a mi alcance. Estas nuevas coordenadas no tienen ninguna desventaja respecto su manejo en comparación 
con las coordenadas geográficas, de modo que el cálculo todavía 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 sismológicas de las listas del señor Turner de marzo de 1923, noviem­
bre de 1925 y marzo de 1928. Elegí como centros de proyección los puntos ecuatoriales entre i5o° E y 
i5o° W a 5o° de intervalo. Me decidí a esta división, por una parte por la comodidad de las últimas dos 
cifras que así resultan para λβ, por otra parte por la conveniencia de 5o° W y 100o E como puntos de 
referencia para una serie de epicentros (véase pág. i53). Tomando en cuenta que las coordenadas tienen 
que servir de base para una eventual interpolación de las tablas II y la construcción geométrica respecti­
vamente, las consigné en grados y centésimas de grados, no minutos de arco.

i
•

Los grandores d y r se determinan con auxilio de la tabla fundamental II o las tablas especiales IIb“ 
y IIter. Quien quiere calcular una tabla completa para una estación determinada, encuentra los elementos 
necesarios en la tabla II, después de una sola interpolación al valor de h. En el caso de buscar d y r para 
una distancia epicentral dada, hay que interpolar también el valor de Δ. Las tablas II contienen d y r con 
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un posible error de + o.oí milímetros, como función de h desde o° hasta 90o, a i° de intervalo, y como 
función de Δ desde o hasta 9800 kilómetros, a 200 kilómetros — mejor dicho i°8 — de intervalo. Este 
último intervalo me parece más cómodo que el de 25o kilómetros, aplicado por el doctor Klotz.

La precisión de las tablas es más que suficiente en vista de que sería prácticamente imposible dibujar 
con un error 0.1 milímetro. Guando, 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 
próximo décimo correspondiente, por otra parte para facilitar el dibujo de mapas de alta precisión de 
escala más grande que la comúnmente aplicada (radio del círculo A = o° igual a 100 mm) para fines re­
gionales. En todo caso hay que tener presente, para evitar exageraciones en el cálculo, los elementos que 
definen el límite de la precisión de los resultados finales. Una determinación de Δ con un error que no 
excede + 10 kilómetros 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 Δ 
como función de S — P, haciendo abstracción aún de los caracteres individuales del mismo sismo, como 
ser la extensión geométrica del foco, la profundidad de este último, etc. A un error de + io kilómetros 
corresponde, ya en la parte más favorable de la proyección (para pequeños valores de Δ y en la cercanía 
del centro de proyección) un error en r de casi o.01 milímetro. Esta amplitud crece a medida que 
aumenta Δ y disminuye A, de manera que al fin alcanza valores de + 1 milímetro y hasta más. Otro fac­
tor que influye en la precisión de la interpolación es el posible error de h. Sirvieron de base para su cál­
culo, en la mayoría de los casos, las coordenadas consignadas en las citadas listas del señor Turner, con 
un posible error de + o'5, de modo que el error de h es del mismo orden, hasta + o°O2. Examinando 
en las tablas las diferencias correspondientes a i°, se ve que para Δ grandes y h pequeñas influirían sobre 
los centésimos de d y r, los o°ooi de h, 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 precisión, ni del cálculo ni del dibujo.

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

5

Pasamos ahora a las tablas IIbis y IIter que se refieren a los dos centros de especial importancia, men­
cionados ya arriba, de 5o° W y 100o E respectivamente (*)·  El primero es muy favorable para la deter­
minación de los epicentros en el Atlántico, 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 asiáticas, australianas y de la Oceanía. Las tablas contienen d y r, calculadas a 200 kilómetros de 
intervalo, con una precisión de o. 1 milímetro, para los observatoriOs más conocidos o importantes 

(*) Se entiende que también esta publicación tiene su historia. Efectivamente calculé primero las tablas relativas a dichos 
centros y después me decidí a la generalización de centros a 5o° de intervalo. Para el cálculo de la tabla I habría sido más 
cómodo un intervalo de 45°.
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por su ubicación, de modo que para el cálculo de los epicentros en cuestión y las estaciones tabuladas, 
el nuevo método es hasta ahí tan rápido como el viejo, consistiendo la única diferencia en la reducción 
del resultado encontrado, a coordenadas geográficas.

6

Esta reducción se realiza ligero y de memoria con auxilio de la tabla III (argumentos de la primera 
línea horizontal y primera columna vertical). Contiene esta tabla φ y λ como función de h y a, a un inter­
valo de i° de los argumentos, con una aproximación de + °°1 · P°r θΐ significado de los argumentos de la 
última línea horizontal y la última columna vertical, lo mismo que de las denominaciones Φ, ψ, Λ y M 
(véase págs. i6i.y 162).

Para evitar complicaciones y posibles errores, es lo más sencillo entender por a la desviación angular 
(siempre 90o) del próximo meridiano (de N o S hacia E o W). Las lecturas se hacen, por lo tanto, 
según el esquema siguiente :

Ιβ h = A/ a = N cii0 E;
2o h = hi° a = N at° W;
3· h = hi° a = S o/ E;
4o h = hf fl = Sfl/W.

A estas lecturas corresponden después de reducidos los valores hi} ax a φη para un centro ecuato­
rial de la longitud λ0° E, la coordenadas geográficas :

Io φ = <pi° N λ — (λ0 4" λ,)0 E
2° φ = <?i° N λ = (λ, — χ,)· Ε
3° φ = φ1° S λ = (λ. λ,)’ Ε
4o φ = φ1° S λ = (λ„—λ,)·Ε

y para un centro ecuatorial de la longitud Xo° W

i· φ = φ1° N λ = (λ, — λ,)° W;
2o φ = φ."Ν λ = (λ» 4* ^j)0 W;

3° φ = φ1“ S λ = (λ.—X,)’W;
4o φ = φ(· S λ = (λ, + λ,)· W;

relaciones que no necesitan más explicación.

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 h, entra entonces, para la interpolación, la latitud geográfica 
φ y todo el cálculo necesario para una estación se efectúa fácilmente 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 páginas 237-2^1 y que 
está confeccionada en analogía a las tablas IIbie y IIter. Comprende todas las estaciones del hemisferio 
austral, más allá del paralelo 10o S, para facilitar el cálculo de los epicentros típicamente australes, im­
posibles de determinar en base de las tablas originales citadas.

8

Otra aplicación útil de la tabla II en combinación con la tabla III ofrece el problema de determinar 
el epicentro en base de Δ. y azimut de una estación dada, a la solución del cual no fué aplicada hasta la 
fecha, según conozco, la proyección estereográfica. El procedimiento que propongo, reduce la tarea en 
cuestión a la común de las Δ de dos estaciones, y la estación auxiliar fingida, de elementos fáciles de cal­
cular, la constituye uno de los dos puntos de intersección del meridiano con el círculo de distancia del 
radio Δ que tiene por centro la estación dada.

Las coordenadas de la estación fingida son por lo tanto φ' = φ0 + Δ, λ' = λβ y en cuanto a Δ', debe 
de corresponder a la distancia esférica entre (φ', λ') y el punto de intersección del círculo azimutal a con el 
círculo de distancia Δ arriba aludido. A'es, por lo tanto, la base de un triángulo esférico isósceles, dos de 
cuyos lados son iguales a Δ, mientras que el ángulo encerrado por ellos es de a, de modo que la aplica- 
•r · Δ' ación del lema del coseno nos proporciona, después de una transformación elemental, sen — = sen Δ sen — 

2 2
La tabla III elude el trabajo de calcular el valor correspondiente. Usando una denominación que se 

explicará en la página 161 podemos escribir Δ' = 2Ψ (Δ,-) o en medida lineal Δζ = 2000ψ IΔ,-]· 
\ Ή 9 \ 2/

Los valores d y r, correspondientes a φ' y Δ', se sacan de la tabla II.
Cuando la estación dada o la estación fingida están caracterizadas por valores pequeños de φ o perte­

necen a hemisferios diferentes, tropezaremos con las dificultades expuestas en la página i5i. Para vencer 
estas últimas, podemos servirnos de un centro ecuatorial de proyección, lo que tiene por consecuencia que el 
meridiano queda substituido por el círculo máximo que pasa por el centro de proyección elegido y la esta­
ción dada. Los dos círculos en cuestión forman entre si un ángulo β que se calcula elementalmente en 
ctg β = sen φ0 ctg Δλ — donde Δλ es la diferencia de longitud entre el centro de proyección y la estación — 
o en la denominación de la página 161 β = 90o — Λ (Δλ, φ0)· A este ángulo hay que sumar el azimut dado 
y todos los demás detalles de la determinación se hacen en analogía al caso anterior, reduciendo por fin 
el resultado expresado en o y h, relativos al centro de proyección, a coordenadas geográficas, con auxilio 
de la tabla III. Generalmente es más recomendable, sin embargo, aplicar en tales casos el método expli­
cado en el capítulo II página 161.

La determinación de epicentros antipodales no ofrece nuevas dificultades, cuando reemplazamos 
la estación dada por su antípoda. Las substituciones necesarias son tan elementales que huelga expli­
carlas.
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9

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

Sea Pt la hora de iP de la estación E1? y P2 la de E2. Pongamos P2 — Pi = ΔΡ y busquemos el lugar 
geométrico de todos los puntos para los cuales ΔΡ tenga un valor constante G. Así definimos una curva 
que acertadamenta llamaremos «iso-ΔΡ». En el caso de que ya existe una red de círculos de distancia, 
es decir un mapa estereográfico entre las estaciones Ei y E2, es fácil dibujar la iso-ΔΡ «G» punto por 
punto, buscando para una serie de valores Δι (relativos a Ej) los valores correspondientes Δ2, de tal ma­
nera que (P — Ο)Δι — (P — Ο)Δ;ι = G.

La tabla V está confeccionada en base de las tablas P — O del doctor Mohorovicic. Proporciona para 
cada valor de Δη desde o a 9800 kilómetros, a 200 kilómetros de intervalo, el valor correspondiente de 
Δ, para G = o, o?2, o?4 hasta i3?o.

Dibujadas las iso-ΔΡ para las estaciones Ei y E2, se construyen análogas para Et y E3, etc. En un 
caso concreto de observación, se interpola gráficamente, y la intersección de las curvas nos proporciona 
el epicentro buscado.

De una manera más directa aún podría llegarse a las curvas iso-ΔΡ, cuando, en vez de cons­
truir círculos que corresponden a intervalos constantes de Δ, se los dibuja a intervalos constantes de 
P — O, por ejemplo, a intervalos de o?i. Los puntos de intersección entre dos sistemas de círculos re­
presentan entonces directamente los lugares en que ΔΡ alcanza valores múltiplos enteros de o?i, y 
para construir las curvas iso-ΔΡ hay sólo que unir metódicamente los aludidos puntos de intersec­
ción. Por tales motivos había pensado en basarlas tablas II, IIbie, Ilter y IV directamente en P — O. 
Para resolver la tarea común de determinar el epicentro en base de dos Δ, da lo mismo, si las distan­
cias epicentrales se expresan en kilómetros o en minutos de tiempo de recorrido, y habría bastado, para 
satisfacer todas las necesidades, agregar a las tablas comunes de S — P y Δ, otra columna con los 
valores correspondientes de P — O. Teniendo presente, sin embargo, que las relaciones entre P — O, 
S — P y Δ, hoy aceptadas, no pueden considerarse aún como definitivas, desistí de este proyecto, pero 
es muy conveniente para fines regionales, calcular y dibujar en el sentido explicado, mapas estereográ­
ficos especiales.

Cuando no existe mapa alguno, pero se conocen los valores Δη Δ2, Δ3, ...en base de observaciones 
de S — P, podría buscarse primero con el método estereográfico común el epicentro, y construirse des­
pués solamente en el deredor de este último, las iso-ΔΡ. Más recomendable, sin embargo, son en este 
caso los métodos comunicados en los números 3 y 4 del tomo II de estas Conlr. Geof. (doctor Juan Hart- 
mann, Dos aparatos para'facilitar la determinación de los epicentros sísmicos, loe. cit., págs. 109-120, y 
doctor Federico Lúnkenheimer, Método mecánico-gráfico para determinar el epicentro en base de tres 
observaciones de P, loe. cit., págs. 121-146)·

Es especialmente recomendable el cálculo doble en base de las Δ y las P, en regiones donde la red 
sismológica es escasa aún, es decir donde, para encontrar el foco sísmico, hay que limitarse, páralos terre­
motos débiles o regulares, a las observaciones de pocas estaciones. Claro está 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 precisión posible.

io

Creo que solo pocos terremotos resistirán a los elementos consignados en las tablas hasta ahora cita­
das de este trabajo y los comunicados por el doctor Klotz. El único caso de mi práctica, lo constituyen 
los terremotos del W-índico, en la región de las islas Crozet. Ahí son grandes las distancias epicentrales 
de casi todas las estaciones sismológicas cuyas observaciones son de fácil acceso, es decir, de los observa­
torios más conocidos sudeuropeos, sudamericanos, australianos y asiáticos. Lo mismo podría ocurrir 
para sismos con foco en el Pacífico al E de Nueva Zelandia. En tales casos convendría efectivamente un 
centro de proyección entre el Ecuador y el polo Sud, y es lo más natural fijar su latitud en 45° y elegir 
su longitud entre los valores λ0 para los que está calculada la tabla I. Tenemos entonces :

Para las estaciones y valores a0 a que se refiere la tabla 1 ya se conocen los ángulos («a» y «/i» de 
dichas tablas) que corresponden al producto y el cuociente de los términos en cuestión, y denominándolos 
H y A (para distinguirlos de A y a arriba), tenemos :

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

múltiples de — desde o.ooi hasta i.ooo y en una tabla auxiliar desde i.ooooo hasta 1.00099. La co- 2
lumna «o» lleva por los demás 7 decimales en vez de los regulares 5, para dar a los productos con las 
cotangentes el mismo grado de precisión cuando éste se juzgue oportuno tal vez para otros fines.

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

donde Φ y Λ se sacan de la tabla III como función de h y a del resultado.
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II

Podemos tratar por fin, también el problema general de un centro de proyección de las coordenadas 
φβ, λ0· Entonces tenemos :

sen h = sen φβ sen φ -|- eos φ0 eos φ eos (λ — λ0) 
y

En base del método explicado en el capítulo El cálculo trigonométrico con auxilio de la tabla III, 
página 161 y usando las denominaciones allá introducidas, podemos escribir

sen h = sen ψ (φ0, φ) sen Φ (Φ* (φφ, φ), Δλ)
y

ctg a = tg Λ (Λ (φ, Δλ), φ0*) — tg Λ (Δλ, φ0).

Para la reducción del resultado vale análogamente

sen φ = sen ψ (φβ, h) sen Φ (Φ* (<p0, h), a)

ctg (λ — λ0) = tg Λ (Λ (Λ, α), φ0*) — tg Λ (α, φ0)·

Se entiende que de estos cálculos que tienen por base la tabla III no puede esperarse la precisión que 
distingue los valores de las tablas I y II, puesto que en aquella tabla figuran solamente grados y décimos 
de grados, pero generalmente va a ser suficiente el grado de exactitud. Por más detalles respecto a los 
signos de los términos anteriores para argumentos >> 90o y o, véase también lo expuesto en el capí­
tulo arriba citado.

Para mayor claridad de lo dicho en este capítulo y para demostrar prácticamente la aplicación de las 
tablas, quiero dar algunos ejemplos concretos.

Empecemos con un problema del tipo más común :
«Determínese el epicentro del terremoto atlántico del día i3 de octubre de 1925 en base de las obser­

vaciones de Cartuja, Georgetown, La Paz, La Plata, Río de Janeiro y Uccle».
Tenemos según estas observaciones y utilizando la tabla IIbi“, que nos da directamente d, r y a :

P S S —P d r a

Cartuja.................... i7h48I!,7O 55T33 6?63 4q2O 66.1 55.2 N 43°7 E
Georeetown............ . 47.5i 53 86 6.35 46io 5o. 0 45. q N 29.4 W
La Paz...................... 47. QO 53.62 5.72 3o3o 23.8 33 5 S 46.4 W
La Plata................... 56.16 6.80 5 20 5 3q.o 48.8 S 11.2 W
Río de Janeiro........

iZ ' /
47.38 52.57 5.19 3410 22.8 28.8 S i5.7 E

Uccle........................ 5o. i3 57-9° 7-77 6i85 99.7 88.6 N 33.5 E
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Después de efectuada la construcción geométrica nos resulta como epicentro, un punto en el cua­
drante NE de las coordenadas d = io.o, correspondiente a h = γβθδ (tabla II, columna « o km »), a = N 
34°7 E. La tabla III nos da, en la página i55, los valores correspondientes de las coordenadas geográfi­
cas : φ = 9°4 N, λ = λ0 + 6°6 E = (5o° — 6°6) W = 43°4 W.

Veamos a que epicentro habríamos sido conducidos, fundándonos exclusivamente en la observación 
platense de azimut (S i54°3 E) y Δ (52o5 km = 46°8). Procediendo según el método de la página i55, 
eligimos (para evitar una estación fingida situada sobre el hemisferio boreal) φ'=34°9 + 46°8 = 8i°7· 
Para la distancia epicentral correspondiente obtenemos el valor Δ' = 2ψ (46°8, 76°7), es decir, según 

la tabla III página 222, Δ' = ~^· 45°2 = ioo45 kilómetros. Extrapolando la tabla II página 194 para 

estos valores de φ' y Δ' encontramos d' = i4·7, r'= 101.6, y sacando los datos para La Plata de la tabla 
IV página 289, la construcción geométrica nos proporciona φ = — 8°o = 8°o N, λ = 39°5 W.

Si se trata de una estación sismológica que no figura en la tabla IIbie aplicaremos las tablas I y II. 
Supongamos que tal estación sea Lima y que allí se haya observado Δ = 4925 kilómetros. Consultando 
la tabla I, encontramos página 169, segunda columna, línea «Lima», A = 6o°57; a = S64°85W. El 
último valor nos servirá directamente en el ulterior cálculo del epicentro, mientras que utilicemos h para 
encontrar c? y r con auxilio de la tabla II. Tenemos página 186, columnas «48oo kilómetros» y «5ooo 
kilómetros», líneas «60o» y «61o»

Veremos ahora como se calcula el epicentro en el caso de un centro de proyección de φ = 45°. Tome­
mos por base el terremoto del 26 de abril de 1925, observado en Batavia (Δ 63io km) y La Plata (Δ 9o3o 
km), el que tuvo su epicentro en el índico. Sean las coordenadas del polo de proyección X = 45°S, 
φ = 5op E. La tabla I nos da entonces, usando las denominaciones de la relación correspondiente, pági­
na 157, H = 32°95, A = S 82°63 E, φ = 6o 18 S, λ = io6°83 E. Por lo tanto resulta en base de la rela­
ción aludida :

1/2 1/2
sen h = — (0.10765 -|- 0.54391) = — (o.65i56) = (tabla VI, pág. 249) o.46o33 -f- o.ooo4o = 0.46073,

es, decir, A = 27°43. Ahora calculamos d y r como en el ejemplo anterior y obtenemos d = 88.o, 
r = 83.o. El azimut a se calcula análogamente (véase pág. 157) :

ctg a = — (o. 12934 — 0.65363) = — (— 0.52429) = — (0.37052 0.00021) = — 0.37073

a = N 69°66 E.

Para La Plata se realiza un cálculo análogo y obtenemos h = i3°O7, d = 268.1, r = 261.8, a = 
S53°oW.
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La construcción geométrica nos da h = 67o5, a==S43°oE aproximadamente (los círculos no se 
cortan) y la reducción a coordenadas geográficas se hace en analogía al cálculo recién efectuado. Busca­
mos primero los ángulos auxiliares Φ y A, como funciones de h y r con auxilio de la tabla III, página 
228, columna « 67o » y « 68° » respectivamente, línea « 43 », y tenemos, después de interpolado, Φ = i6°3, 
A = i5°8. Por lo tanto en base de las fórmulas página 157 

Por fin queremos calcular un epicentro con auxilio de las curvas iso-ΔΡ, suponiendo que no exista 
un mapa estereográfico, con círculos 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 i4 de abril de 1927, registrado en La Paz, La Plata y Río de Janeiro. Como datos se 
nos ofrecen los valores

P Δ
La Plata (i) 6h25“*89 1070 km
La Paz ía}................................ 27.22 i8o5
Río de Janeiro Í3).................. 28.79 2770

por lo tanto,

Tomando por base los valores Ai = 1000 kilómetros, 1200 kilómetros y i4oq kilómetros respecti­
vamente, la tabla V nos proporciona las distancias epicentrales correspondientes Δ> y Δ8, mientras que la 
tabla IV permite determinar los valores d y r para las estaciones y Δ en cuestión.

Así obtenemos :

La Plata La Paz Río de Janeiro

Λ r4
Λ

¿3 <*s r.

km mm mm km mm mm km mm mm
IOOO 52.6 10.0 i654 76.7 20.5 2488 70.2 29°
1200 52.8 12.0 1865 77.3 23,2 2733 71.0 32.0
i4oo 53.0 M.I 2082 77.9 26.1 2989 73.0 35.4

Ahora se construyen los puntos de intersección (ro ra) de los círculos de distancia que figuran en la 
misma línea del cuadro, y uniéndolos por una curva, se obtiene la iso-ΔΡ i?33 La Plata-La Paz, y así 
mismo se dibuja la iso-ΔΡ 2?9Ο La Plata-Río de Janeiro. Su intersección nos proporciona las coordena­
das del epicentro φ = 3o°o; λ = 65°8 W (en poca conformidad con las S — P y los hechos macrosísmi- 
cos, debido a una probable equivocación en la hora de P de Río de Janeiro).
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Cuando ya exista un mapa estereográfico con círculos de distancia, basta buscar en la tabla V la serie 
de valores Δο As, Δ8 que arriba figura, pues ya es dato suficiente para el dibujo de las iso-ΔΡ.

No quiero dejar de llamar la atención a que todas las construcciones estereográficas se ejecutan con 
extrema rápidez, cuando se utilizan las hojas de coordenadas circulares número 3i6 */,  fabricadas por la 
renombrada casa Cari Schleicher y Schüll, Düren (Rheinland), Alemania, las que se venden a un precio 
muy reducido. Se fabrican dos clases; una con círculos concéntricos desde i milímetro hasta i5o milí­
metros de radio, a i milímetro de distancia y con una división angular de o° hasta 36o° a 2o de inter­
valo, y otra con círculos hasta 3oo milímetros y división angular de o° hasta 90o a i° de intervalo. Con 
auxilio de estas hojas, el trabajo a realizar se reduce a ajustar el compás 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 kilómetros» reduce 
el valor de d a la coordenada h.

II. — El cálculo trigonométrico con auxilio de la tabla III

1

La tabla III proporciona ciertas ventajas para toda clase de cálculos trigonométricos de una preci­
sión de pocos décimos de grado, y quiero empezar, para demostrarlo, con el problema de calcular un 
epicentro en base de Δ (altitud correspondiente h = 90o — Δ) y azimut observados por una estación de 
las coordenadas geográficas φ0 y λ0.

Entonces tendremos :

y

Conduce inmediatamente al conocimiento de los ángulos, una función trigonométrica de las cuales 
corresponde al valor de los productos y el cuociente, la tabla III, pues sirvieron de base para su cálculo 
las relaciones

o más generalmente dicho, la columna « Φ » de la tabla III representa la función Φ (a?, y) == are sen (coso; 
eos y) la columna « Λ » la función A (x, y) = are tg (ctg x sen y). En el últimó caso hay que fijarse en que 
el argumento relativo a la cotangente (que en los símbolos siempre figura en el primer lugar) se encuentra 
en la primera línea horizontal, el relativo al seno en la primera columna vertical de la tabla. Para Φ no 
existe tal diferencia, pues Φ (x, y) = Φ (y, x).

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 are sen (sen x sen y) y arctg (tg secos y). Para evitar en 
este caso la formación de los complementos de los ángulos respectivos, los puse en la última línea y co­
lumna de la tabla, y los ángulos así definidos los denominé Ψ (x, y) y M (x, y) (Ψ y M de las tablas). 
También pueden sacarse, entre otros, los ángulos are sen (sen se eos y), are tg (ctg a? eos y) y arctg(tga? 
sen y). En tales casos señalé con un asterisco los argumentos en cuestión (Φ(&, y*),  A (a?*,  y) etc.), los 
que se leen en la última línea y la última columna.

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

sen φ = sen ψ (φ0, h) -f- sen Φ (Φ*  (φ0, h), a)

y
ctg (λ — λ0) = tg Λ (Λ (A, α), φ0*)  — tg A (a, φ0).

Guando a 90o, es preciso reducirlo a un ángulo 90o, en base de las relaciones sen (90 -f- a) = 
(90 — 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 o° (Δ >> 90o), tenemos el esquema siguiente :

sen ψ (φ0, A) sen Φ (Φ*  (φ0, A), a) tg Λ (A (h, a), φ.*) tg Λ (a, φ0)
i° a 9θ° 5 A > o + + + —
2° a< 90o ; A 0 — + — —
3° a > 90o ; A >> 0 + — + +
4° a >90°; A<o — — — +

2

Para completar nuestras consideraciones queremos tratar también él caso general, cuando conocemos 
At y Δ2 de dos estaciones Ei y Ea de las coordenadas geográficas φο λι y φ2, λ8 respectivamente. El primer 
paso a dar consiste entonces en calcular la distancia d entre Ei y Ea.

Tenemos, poniendo otra vez Xa — λ4 = Δλ

eos d = sen <p± sen φ8 -|- eos φ1 eos φ8 eos Δλ,

y resulta en analogía al cálculo anterior :

eos d = sen ψ (φ4, ©a) -f- sen Φ (Φ*  (φη φ0, Δλ).

Para Δλ > 90o se pone negativo el segando samando y tenemos que substituir Δλ = 90 -|- a por a*.  
Guando las dos estaciones no pertenecen al mismo hemisferio, se pone negativo el primer término. 
Ahora calculamos el azimut β4 de d. Leemos directamente en el triángulo correspondiente :

sen Bi = sen Δλ C°S = cosec d sen Φ (φ,, Δ*λ).
r sena

Guando 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.



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros 163

Para decidir si β1 | 90o, tenernos el criterio de que βί 90o cuando 

ψί^>Μ(φ1,Δλ) (tabla III), 

como fluye de una relación elemental.
El ángulo γ4 entre d y Δι calculamos también en base del lema del coseno y nos resulta 

eos γ4 — cosec Ψ (d, AJ (eos Δ, — sen Φ (d, Δι)).

Los signos en el caso de ángulos 90o se juzgan por la fórmula primitiva : *

es decir, el factor cosec Ψ (d, At) queda siempre positivo, eos Aj se pone negativo para Aa 90o y sen Φ 
(d, AJ cambia de signo cuando do (no las dos simultáneamente) 90o.

Ahora tenemos dos posibilidades para el azimut γο pero generalmente ya se sabrá de
antemano cual de los dos signos hay que tomar en consideración. El cálculo de las coordenadas se 
efectúa ahora como indicado al principio de este capítulo.

3

Otro cálculo muchas veces necesario es el de determinar la distancia epicentral entre un epicentro 
conocido (φ, λ) y una estación dada (φ0, λ0), pero es idéntico al cálculo de d entre dos estaciones. Tene­
mos, por lo tanto,

eos Δ = sen Ψ (φ0, φ) — sen Φ (Φ* (<p, Δ).), ®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 
atlántico del día i3 de octubre de 1920, en base de las observaciones de La Plata (1) y Cartuja (2). Tene­
mos los datos siguientes

<Pi = 34°9 S λι = 57°9 W
Δλ = 54°5

Δι = 52o5 km hi = 43a2.

φ, = 37°2 N λ,= 3°4W Δμ = 4900 km

Cálculos

ie eos d = — sen Ψ (34°9> 37°a) 4- sen Φ ((Φ* 34°9> 37°2), 54°5);
CORTHIB. GBOríbICA». ---- T. II II
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por ser Φ*(34°9, 37°2) = 4o°8*, tenemos

cosd = — sen 2O°2 4~ sen 22°3 == — 0.3453 4» 0.3795 = o.o3Í2 ; d — 88°o;

2o sen = cosec 88°o sen Φ (37°2, 54°5*) = cosec 88°o sen Φ (4o°4) =

= 1.0006 . o.648i =o.6485; β4 = N 4θ°4 E;

3o eos γ! = cosec Ψ (88°o, 46°8) (eos 44° 1 — sen Φ (88°o, 46°8)) =

=f cosec 46°8 (cos44°i —sen i°4) = 1.3718(0.7181 — o.0244) = 0.9516; γι = ΐ7°9ί

4* α = Ν(4ο°4Ε 4~ i7°9 W) = N 22ο5Ε;

5o sen φ = -f- sen Ψ (34°9, 43°2) — sen Φ (Φ* (34°9> 43°2), 22°5);

por ser Φ*(34°9, 43°2) = 36°7*, tenemos

sen φ = sen 23°o — sen 33°5 = 0.3907 — o.55i9 = — o. 1612 ; φ = — 9°3 = 9°3 N;

ctg (λ — X0) = tgA(A(43°2, 22°5), 34°9*) + tgA(22°5, 34°9);

por ser A(43°2, 22°5) = 22°2 tenemos

ctg (λ — λ0) = tg63Ο6 ψ tg 54°i = 2.oi45 4~ i.38i4 = 3.3959;

λ — λ0=ι6°4Ε y λ = (57°9 — i6°4) W = 4i°5 W.

El cálculo no contiene más que dos multiplicaciones a ejecutar, los números 20 y 3o, todo lo demás 
son sumas, y después de poca práctica se alcanza gran rutina en efectuar las operaciones simbolizadas en 
las fórmulas.

5

Sin embargo no quisiera dar una importancia exagerada a las ventajas que tiene este método sobre el 
método trigonométrico común. Con solo tres o cuatros decimales se calcula en todo caso muy rápido, y 
se podrá pensar hasta en evitar los productos sen a sen β, eos a eos β, etc., de las fórmulas primitivas 

aplicando las relaciones sen a sen β = - [eos (a — β) — eos (a 4" β)]> según conozco, nunca usadas en 

cálculos prácticos. Efectivamente cuando todos los datos no contienen más que un decimal se sacan rá­
pido y de memoria las sumas y diferencias de la fórmula, y tenemos en el caso de nuestro ejemplo numé­
rico para d — el lema del coseno se escribe en este caso

eos d = sen sen φ, -f- eos eos φ, eos Δλ =
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por lo tanto/

eos d = - (0.3073 — 0.9992 4- 1.3o65 . ο.58ο^) = o.o334 ; d = 88° 1.

Vemos que hay que buscar en las tablas sólo tres funciones trigonométricas (elcos(®i — <?,) y 
eos (®i 4- φ«) aparecen dos veces) en vez de cinco de la fórmula original y en vez de tres productos no hay 
más que uno, todo eso sin duda una ventaja, cuando no cuesta ningún trabajo formar los valores numé­
ricos correspondientes a a 4" β Y α — β·

Aplicando el método una vez más para hacer desaparecer al triple producto del tipo cosa eos β cosy 
llegaríamos respecto a este último a la fórmula

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

Volviendo otra vez al problema general a que se refiere el ejemplo numérico de la página i63, 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 ya nos damos cuenta de las enormes ventajas que lleva 
el método estereográfico sobre el trigonométrico. Efectivamente para determinar todos los cortes entre 

seis estaciones, tendríamos que calcular = i5 cortes, y cada uno de ellos requerría un cálculo pare- 

cido al anterior o sean 90 cálculos parciales, salvo las consideraciones que hay que hacer por los signos, 
etc. El método estereográfico, por su parte, hasta en el caso de que las estaciones en cuestión no figurasen 
en las tablas IIbls y IIter, necesita generalmente no más que 6.2 = 12 interpolaciones de alguna impor­
tancia (de las interpolaciones no hicimos mención al hablar del método trigonométrico), para la determi­
nación de los valores dy r. Todo lo demás se saca directamente de las tablas o se consigue después de 
construcciones geométricas sencillas.

A no existir esta enorme superioridad del método estereográfico, habría sido inútil el trabajo inver­
tido en el cálculo de las tablas que hoy doy a la publicidad.





TABLA I
τ. Coordenadas h y a de las estaciones sismográficas, relativas a centros de proyección p0 = o°, >0 = o°, 5o° W, 

ioo° W, i5o° W, ι5ο° E, ioo° E y 5o° E.

2. Coordenadas geográficas de las estaciones sismográficas.

(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 último no se escribe con letras romanas, apliqué la transcripción o tra­
ducción de que se sirven en sus publicaciones las mismas estaciones.)



1. Coordenadas h y a de las estaciones sismográficas

Estación h a Estación h a Estación h a

A. Centro de proyección : φ0 = o”, λ = o°
Aachen....................
Abisko....................
Accra......................
Azores....................
Alicante................
Alger ......................
Almería ..................
Andalgalá................
Ascensión.............
Athenes ..................
Bakú.......................
Balboa Heights .... 
Baltimore................
Barcelona................
Beirut......................
Belgrad........... .
Bergen....................
Bermuda..............
Besancon..............
Bidston...................
Bombay................
Breslau..............
Budapest............
Cabo Verde..........
Cambridge..........
Capetown............
Cartuja..............
Chacarita................
Cheb......................
Cheltenham. . . . 
Chur..............
Cipolletli ... . 
Coimbra............
Colombo.............
Cork...............
Czernowitz. . . . 
De Bilt.................
Dehra Dun 
Del Ebro..............
Dyce (Aberdeen). . . 
Edinburgh..............
Ekaterinburg..........
Entebbe................
Eskdalemuir............

38°97
20.46
84.47
45.46 
5i .65 
53.09 
53.o8 
20.85
73.63 
46.20 
29.38 
10.32 
10.32 
48.54
42.53 
4i. 66
29.46 
21 ,o5
42.46
36.54 
16.23 
36.94 
39.70 
61. i5
13.83 
51.90 
52.67 
□5.5o 
38.81
10.22
42.41
16.84 
49.O7 
10.09
37.63 
36.74 
37.72 
10.3o 
49.18 
32.76 
34.02 
i5.56 
57.53
34.62

N 4°95 E
N 7.3o E
N 2.06 W
N 29.25 VV
N 0.61W
N 4.o5 E
N 3.29W
S ύο.28W
S 60.60 w
N 27.27 E
N 41.97 E
N 80.88 W
N 49.92 W
N 2.42 E
N 4o.81 E
N 19.37 E
N 3.00 E
N 55.o5W
N 5.5o E
N 2.28 W
N 70.28 E
N 13.29 E
N 16.67 E
N 53.94 W
N 46.o4W
S 25.21 E
N 4,73 W
S 5i.o3W
N 10.17 E
N 5o 52 W
N 8.83 E
S 48.96W
N 9.85W
N 82.99 E
N 6.59W
N 21.29 E
N 4.02 E
N 59.i3 E
N o.58 E
N 1.39 W
N 2.i5W
N 29.66 E
N 89.88 E
N 3.31W

Fernando Noronha.. 
Firenze...................
Fordham................
Frankfurt (Feldberg) 
Georgetown............
Góttingen..............
Gorje....................
Granada................
Graz........................
Grenoble................
Guildford.............
Halifax..............
Hamburg..........
Harvard............
Haselmere............
Heidelberg.... 
Helwan...........
Hohenheim............
Hyderabad............
Innsbruck...........
lvigtut .... 
Jen a............
Johannesburg. 
Jugenheim.... 
Kingston........
Kew............
Kóbenhavn.. . . 
Kodaikanal.. . 
Konigsberg.......
Ksara . ... 
Kucino. . . 
Laibach 
La Paz . .
La Plata............
La Quiaca............
Le Mans.. . 
Lemberg.. 
Leningrad . .
Lima.........
Limerick .
Lisboa.. . . 
Ljubljana................
Madras. .
Makeyevka..............

57°38
45.o8
12.12
39.27
10.o3
37.78
42.00
52.67
4i .02
44.55
38.75
i8.45
35.80
i3.83
38.91
4o. 08
47-79
40.64
11.01
41.70
18.74
38.13
52.36
39.76
12.55
38.53
33.4o
12.35
32.65
42.32
26.34
42.21
20.92
25.81
22.5o 
42.00
36.10
25.62
12.66
36.87
5o. 38
42.21
12.33
31.81

S 82088 W 
N 11.5i E 
N 47.99W 
N 6.98 E 
N 5o.38W 
N 7.83 E 
N i3.o5 E 
N 4.73W 
N 13.91 E 
N 5.69 E 
N o.48W 
N 42.22 W 
N 7.29 E 
N 46.o3W 
N o.58W 
N 7.ι4 E 
N 42.16 E 
N 8.01 E 
N 72.23 E 
N 10.35 E 
N 22.28 W 
N 9.26 E 
S 43.74 E 
N 7.23 E 
N 71.58 W 
N o,a5 W 
N 8.37 E 
N 79.52 E 
N i3.86 E 
N 41.17 F 
N 22.73 E 
N i3.58 E 
S 72.30 W 
S 5o.53W 
S 65.97 w 
N 0.20 E 
N 18.96 E 
N 16.27 E 
S 77.65 W 
N 6.58W 
X 11.22 W 
N ¡3.58 E 
X 79.52 E 
N 28.96 E

Málaga....................
Malta......................
Marseilles...............
Mauritius................
Mendoza..................
Milano....................
Moncalieri............ .
Monte Cassino........
Mostar....................
München................
Napoli.................
Neuchátel.............
Newport . . . 
Northfield........
Nórdlingen.. 
Oxford..........
Padova........
Paisley..........
París...........
Pilar.................
Pisa................
Piatigorsk...........
Plymouth....
Pola................
Pompeii. .
Port au Prince. 
Porto Rico. . . . 
Potsdam..................
Prag. . . . 
Pulkovo . .
Puy de Dome...... 
Ravensburg............
Reykjavik...............
Rio de Janeiro........
Río Tinto.............
Rocca di Papa. . . . 
Roma......................
St. Anne............
St. Helena..........
San Fernando ........
Santiago de Chile. . 
Sarajevo.......... : . .
Scoresby Sund.. . . . 
Seychelles...............

53°o4 
5i .64
46.43 
29.95 
18.06 
43.82 
44.49 
46.68
43.81
40.81
47.16
42.61 
39.3i 
12.33 
4o.4i 
38.22 
43.4o 
34 . o3 
41.14 
22.00
45.38 
3i.68 
39.5i
43.48 
47.19 
16.72 
23.25
36.48
38.44 
25.76
44.16 
4M9 
23.86 
42.21 
5i.74 
46.70
46.61
13.38 
73.10 
53.08 
16.01
43.16 
i8.o5
34.82

N 5°8gW 
N 19.10 E 
N 5.70 E 
S 66.63 E 
S 55.i8W 
N 8.92 E 
N 7.63 E 
N i5.10 E 
N 17.96 E 
N 10.22Έ 
N 16.92 E 
N 6.42 E 
N i.o5W 
N 44.5o W 
N 9.08 E 
N 1.00W 
N u.46 E 
N 3.01 W 
N 2.19 E 
S 55.5i W 
N 11.02 E 
N 35.23 E 
N 3.43W 
N i3.52 E 
N 16.21 E 
N 70.60 W 
N 70.18W 
N 9.88 E 
N 11.79 E 
N 16.39 E 
N 2.88 E 
N 8.62· E 
N 10.26W 
S 58.3i W 
N 8.48W 
N i3.85 E 
N i3.55 E 
N 40.89 W 
S 19.72W 
N 8.3iW 
S 55.01 W 
N 18.21 E 
N 7.55W 
S 85.o3 E



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros ιϋα

Estación h a Estación h a Estación h a

Shide......................
Simia......................
Sinj........................
Sofia.......................
Stonyhurst.............
Strasbourg..............
Sucre......................
Tashkent................

39°3i
10.95
43.8i
42.47
36.ii
40.95
23.3o
i5.4o

N i°o5‘W
N 58.26 E
N 16.3i E
N j3.25 E
N 1.80W
N 6.80 E
S 69.19W
N 46.78 E

Tiílis.......................
Toledo....................
Tortosa...................
Travnik..................
Trieste....................
Trinidad.................
Uccle......................
Upsala...............

3i°98
49 96
4g.i8
43.97
42.76
27.96
39.06
28.60

N 38°32 E
N 4.79W
N o.58 E
N 17.91 E
N i3.10 E
N 77.90W
N 3.55 E
N 9.98 E

Venezia...................
Vieques..................
West Bromwich.. .. 
Wien......................
Zagreb....................
Zante......................
Zürich....................

43°28
23.25
37.44
3971
42.07
48.6o
42 .o5

N 11088 E
Ñ 70.18 W
N i.53W
N i4.12 E
N 14.98 E
N 22.53 E
N 7.82 E

B. Centro de proyección φ0 = o°, λ0 = 5o° W

Aachen....................
Accra ...............     .
Azores....................
Alicante..................
Alger ......................
Almería..................
Andalgalá...............
Ann Arbor............
Ascensión...............
Athénes..................
Balboa Heights. . .. 
Baltimore...............
Barcelona................
Belgrad....................
Bergen....................
Berkeley.................
Bermuda..............

'Besancon................
Bidston.. :..............
Breslau...................
Budápest................
BufFalo....................
Cabo Verde . . .
Cambridge..............
Capetown...............
Cartuja...................
Chacarita..............
Cheb.....................
Cheltenham............
Chicago..................
Chur.............
Cipolletti..............
Coimbra..............
Colima..................
Cork........................
Czernowitz..............
De Bilt....................
Del Ebro................
Denver....................

20.67
39-97
46.11
3o.61
28.78
32.70
58.27
37 -97
53.59
12.77
59.23
43.78
27.41
13.73
16.33
13.92
54.77
22.32
24.02
14.21
i3-97
39-91
59.52
43.56
17.73
33.32
54.52
17.30
44.10
36.20
20.29
47.67
34.85
34.22
27.52
9.3°

20.53
28.78
26.28

N 34.12 E
N 82-. 77 E
N 28.02 E
N 43.87 E
N 46.88 E
N 44.55 E 
S 28.25W
N 3i.4iW
S 76.53 E
N 5o.89 E
N 72.26W
N 28.70W
N 4i.83 E
N 43.48 E
N 25.o3 E
N 5o.77W
N 22.06 W
N 37.46 E
N 28.48 E
N 36.64 E
N 4o.58 E
N 27.48W
N 55.95 E
N 21.55 W
S 54.12 E
N 43.67 E
S 12.06 W
N 36.55 E
N 29.38 W
N 34.34 W
N 38.94 E
S 21.07W
N 38.i4 E
N 67.81 W
N 27.48 E
N 4o.84 E
N 32.58 E
N 41.78 E
N 44.62 W

Dyce (Aberdeen). . . 
Edinburgh..............
Eskdalemuir..........
Fernando Noronha . 
Firenze ...................
Fordham................
Frankfurt(Feldberg) 
Georgetown............
Gottingen...............
Gorje......................
Granada..................
Graz........................
Grenoble................
Guildford................
Halifax....................
Hamburg................
Harvard ..................
Haselmere..............
Heidelberg..............
Hohenheim............
Innsbruck...............
Ithaka.....................
Ivigtut ....................
Jena........................
Johannesburg........
Jugenheim..............
Kingston.................
Kew........................
Kóbenhavn.............
Kónigsberg............
Laibach..................
La Paz....................
La Plata..................
La Quiaca..............
Lawrence...............
Le Mans..................
Lemberg.................

' Lick........................
Lima.......................

21.31
22.55
22.92
72.02
20.32
43.75
19.56
43.86
18. i4
17.55
33.32
16.43
23.38
24. o3
43.76
17.29
43.56
24.19
*9.94 
*9-73
18.96
41.33
28.78
17.44
10.69
19.69
58.11
23.77
15.11
11.08
17.37
65.67
54.3i
63.18
33.19
25.35
10.23
i4.5o
60.57

N 25.52 E
N 26.26 E
N 26.77 E
S 77.49 E
N 42.45 E
N 25 08W
N 35.36 E
N 29.42W
N 34.52 E
N 4o.60 E
N 43.67 E
N 4o.22 E
N 39.4i E
N 3i.36 E
N i3.4oW
N 32.59 E
N 21.54 W
N 3i.46 E
N 36.i3 E
N 37.03 E
1\ 39.05 E
N 25.99W
N 1.00 E
N 35.52 E
S 63.32 E
N 35.90 E
N 54.28W
N 3i.27 E
N 3ι.ι8 E
N 33.59 E
N 41.o3 E
S 46.42W
S 11.19 W
S 33.5iW
N 4l.28W
N 34.68 E
N 39.06 E
N 51.22W
S 64.85 W

Limerick................
Lisboa......................
Ljubljana................
Loyola....................
Málaga....................
Malta......................
Manzanillo..............
Marseilles................
Mazatlán.................
Mendoza..................
Merida....................
Milano....................
Mobile....................
Moncalieri..............
Monte Cassino........
Mostar....................
München................
Napoli.....................
Neuchátel................
New Orleans..........
Newport..................
Northfield..............
Nórdlingen........ 
Oaxaca....................
Ottawa....................
Oxford....................
Padova....................
Paisley....................
Paris.......................
Pilar........................
Pisa........................
Plymouth................
Point Loma............
Pola........................
Pompeii..................
Port au Prince .... 
Porto Rico..............
Potsdam..................
Prag........................

27.12
36.17
17.37
4i .5o
34.12
20.40
33.44
24.41
3o. 58
62.86
46.01
21.06
42.55
22.20
19.31
i5.g4
18.49
19.18
21.85
4i .5o
24.71
41.44
18.95
40.92
39.24
24.08
19.33
23. i4
23.63
55.71
20.77
26.38
18-99
18.20
19.04
61.28
66.34
16.o5
16.08

N 26.76 E
N 39.21 E
N 4i.o3 E
N 48.20 W
N 43.74 E
N 51.27 E
N 66.97 W
N 4ι.ι4 E
N 62.79 W 
s 25.94 W
N 59.02 W
N 4o.20 E
N 46.i3W
N 4o.21 E
N 45.42 E
N 44.45 E
N 38.24 E
N 46.19 E
N 38.oi E
N 48.20W
N 3ι.6ι E
N 21.65 W
N 37.35 E
N 67.21 W
N 23.17W
N 3o.64 E
N 4i.oi E
N 25.84 E
N 34.77 E
S 21.26W
N 42.49 E
N 30.72 E
N 55.i4W
N 4 2.o4 E
N 46.35 E
N 48.55 W
N 39.ioW
N 34.49 E
N 37.06 E
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Estación h a Estación h a Estación h a

Puebla....................
Puy de Dóme........
Ravensburg............
Reykjavik...............
Rio de Janeiro.
Río Tinto................
Rocca di Papa . .
Roma......................
St. Anne................
St. Boniface...........
St. Helena............
St. Louis................
San Fernando ........
Santa Clara............
Santiago de Chile. .

39°o5
□4.84
19.87
22.63
66.16
35.o8
20.00
20.1)
39.53
26.02
43.52
36.61
35.48
14.24
5i .3i

N 65°i5W
N 37.85 E
N 38.o5 E
N 12.84 E
S 15.73 E
N 4i.55 E
N 44.88 E
N 44.67 E
N 17.51 W
N 3i.54W
S 67.78 E
N 38.94 W
N 43.12 E
N 5i.i6 W
S a8.i5W

Sarajevo..................
Saskatoon................
Scoresby Sund.
Shide......................
Sinj........................
Sofia........................
Spokane..................
Stonyhurst..............
Strasbourg..............
Sucre......................
Tacubaya ................
Toledo....................
Toronto..................
Tortosa....................
Travnik..................

i5°37
20.32
17.15
24.71
16.64
12.17
14.96
23.47
20.66
65.77
38.06
32.23
39.06
28.78
16.07

N 44°o5 E
N 32.83W
N 9.46 E
N 3i.61 E
N 43.82 E
N 46.ii E
N 4o.ioW
N 28.32 E
N 36.73 E
S 37.33 W
N 65.o5 W
N 4o.73 E
N 27.22 W
N 41.78 E
N 44.55 E

Trieste....................
Trinidad.................
Tucson....................
Uccle......................
Upsala....................
Venezia...................
Vera Cruz..............
Victoria..................
Vieques................
Washington............
West Bromwich . . . 
Wien......................
Zagreb....................
Zante......................
Zürich....................

i8°oo N 4i°25 E 
74.36 N 46.63 W
24.34 N 54.i5 W 
21.6ι N 33.54 E 
11.02 N 28.24 E 
19.02 N 4i.10 E
40.88 N 64.22 W 
10.99 N 4o.38 W
66.34 N 39.10W
43.88 N 29.41W 
24.02 N 29.66 E
15.48 N 39.27 E
16.48 N 4i.6o E 
16.74 N 60.37 E 
20.67 N 38.16 E

C. Centro de proyección φ0 = o°, λ0 = ioo° W

Azores . ..................
Andalgalá...............
Ann Arbor.............
Apia........................
Balboa Heights .... 
Baltimore................
Berkeley..................
Bermuda................
Bu Ralo....................
Cabo Verde............
Cambridge..............
Chacarita................
Cheltenham.........   .
Chicago..................
Cipolletti................
Colima....................
Denver....................
Fanning Isl.............
Fernando Noronha.. 
Fordham................
Georgetown............
Halifax....................
Harvard..................

12.34
47.5i
45.25
17.69
67.75
45.26
46.93
43.71
43.12
i3.4i
4o.3o
38.o5
45.83
46.75
41.35
54.77
5o. 06
3o. 25
22.36
42.77
45.79
34.94
4o. 3o

N 5i.21 E 
S 46.69 E
N 17.12 E
S 75.5o W
N 65.70 E
N 25.87 E
N 25.98W
N 42.31 E
N 21.20 E
N 73.02 E
N 27.90 E
S 43.88 E
N 26.11 E
N i3.5o E
S 33.i6 E
N 57.22 W
N 5.94W
N 85.37 W
S 85.85 E
N 26.97 E
N 25.78 E
N 3ι.οι E
N 27.89 E

Hawaii....................
Honolulú................
Ithaka.....................
Ivigtut ....................
Kingston................
La Paz....................
La Plata..................
La Quiaca..............
Lawrence................
Lick........................
Lima.......................
Loyola....................
Manzanillo.............
Mazatlán.................
Mendoza.................
Merida....................
Mobile....................
New Orleans..........
Northfield...............
Oaxaca....................
Ottawa....................
Pilar.......................
Point Loma...........

32.50
29.52
42.58
17.33
60.96
54.52
37.50
49.86
5o.79
47.65
64.23
58.61
70.48
65.99
45.62
66.72
57.30
58.61
39.59
72.69
39-79
43.44
53.47

N 66.77W
N 6^.3iW
N 23.57 E
N 23.37 E
N 5o.54 E
S 60.71 E
S 43.83 E
S 54.29 E
N 5.85 E
N a5.8iW
S 61.3o E
N 16.59 E
N 12.34W
N 14.59W
S 39.08 E
N 25.21 E
N 19.08 E
N 16.58 E
N 25.29 E
N 10.44 E
N 22.08 E
S 43.70 E
N 24.78W

Port au Prince .... 
Porto Rico..............
Puebla....................
Rio de Janeiro.
St. Anne................
St. Boniface...........
St. Louis................
Samoa....................
Santa Clara............
Santiago de Chile. . 
Saskatoon...............
Sitka.......................
Spokane..................
Sucre......................
Tacubaya ................
Toronto..................
Trinidad.................
T ucson....................
Vera Cruz ..............
Victoria..................
Vieques..................
W ashington............

57.10 N 54.i4 E
51.50 N 59.97 E 
70.87 N 5.20 E
30.26 S 63.22 E 
35.94 N 24.71 E
39.96 N 2.65 E
50.34 N 11.98 E
17.69 S 75.5o W
47.43 N 26.o3 W
46.69 S 36.54 E
37.78 N 4.4iW
26.34 N 20.55 W 
39,98 N i5.3o W
50.97 S 58.79 E 
70.58 N 2.32 E 
42.62 N 20.23 E
60.27 N 73.17 E 
56.17 N 16.59 W
70.43 N 10.96 E 
37.57 N 19.36 W
51.50 N 69.97 E
45.78 N 25.79 E

D. Centro de proyeccióu ; φ0 = o°, λ0 = i5o° W

Adolaide.................
Agana (Guam) . . . .
Akita......................
Ann Arbor.............
Apia........................
Balboa Heights . . . . 
Baltimore................

i5. i5
24 .o3
i5.34
17.32
64.41
19.30
13.79

s 53.61 W
N 75.23 W
N 48.54 W
N 45.19 E 
S 56.48W
N 80.49 E
N 49.5o E

Berkeley..................
Bu fíalo...........   ... .
Cheltenham............
Chicago..................
Christchurch 
Colima....................
Denver....................

44.33
13.72
13.07
20.22
35.i8
41.02
32.94

N 30.90 E
N 45.53 E
N 5o.o3 E
N 44.76 E
S 32.60 W
N 65.55 E
N 4o.46 E

Fanning Isl.............
Fiji (Suva)..............
Fordham ................
Georgetown...........
Gihu.......................
Hakodate................
Hawaii....................

79.54 N 67.39 W 
54.o6 s 57.94 w
10.45 N 48.29 E 
i3.2o N 49.83 E 
i3.6o N 53.4a W 
ι5.3ι N 46.32 W
69.89 N 14.58 W



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros I7I

Estación h a Estación h a Estación h a

Honolulú................
Ithaka.....................
Kakioka..................
Kingston...............
Kobe.........
Kyoto................
Lawrence............
Lick........................
Lima....................
Loyola...................
Maebasi..................
Manzanillo............
Matuyama..............
Mazatlán..................
Melbourne............
Merida....................
Mito........................
Mizusawa...............
Mobile....................

67027 
12.09
16.16
15.96
12.44
12,85
26.66
44.4i
16.66 
a5.77 
i5.24
41.34
io.56
41.73
19.47
27.49
16.35
16.23
23.93

N 19078 W
N 46.35 E
N 52.02 W
N 71.29 E
N 54.36 W
N 53.89 W
N 45.28 E
N 3i.9i E
S 77.41 E
N 56.33 E
N 52.o4W
N 64.23 E
N 55.5oW
N 58.16 E
s 49.4i w
N 66.23 E
N 51.82 W
N 48.90W
N 56.o4 E

Mukaiyama............
Nagano...................
Nagoya....................
New Orleans..........
Niigata ....................
Numadu..................
Oaxaca....................
Ootomari................
Osaka......................
Ottawa...................
Point Loma............
Port au Prince . . . . 
Puebla..................
Riverview...............
St. Boniface..........
St. Louis..........
Samoa....................
Santa Clara............
Sapporo ..................

i6°24
i4.5i
13.76
25.77
Μ.92 
i5. i3
34.91
15.41
12.65
10.96
45.04
11.68
35.77
25.46
22.76
23.16
64.41
44.49
15.42

N 49°85W
N 5i.giW
N 53.63 W
N 56.33 E
N 5o.5iW
N 52.38W
N 69.09 E
N 4i.o4W
N 54.36 W
N 43.5i E
N 4o.10 E
N 71.04 E
N 66.28 E
S 5i.93W
N 33.85 E
N 47.23 E
S 56.48 W
N 3i,56 E
N 44.90W

Saskatoon...............
Sendai....................
Sitka.......................
Spokane..................
Sumoto...................
Suva (Fiji)..............
Sydney....................
Tacubaya ................
Tokyo......................
Toronto..................
Toyooka..................
Tucson....................
Tukubasan..............
Tyosi......................
Vera Cruz..............
Victoria..................
Washington.
Wellington.............

26°i3
16.24
3i.75
34.6i
12.24
54.o6
25.48
36.58
i5.93
13.90
12.01
40.97
16.10
16.79
33.84
36.3p
13.19
37.86

N 28°63 E
N 49.81W
N 9.32 E
N 26.11 E
N 54.73W 
s 57.94 w
S 5I.88W
N 65.57 E
N 52.66 W
N 44.66 E
N 53.55 W
N 45.o3 E
N 52,o5W
N 52.41 W
N 66.68 E
N 21.74 E
N 49.84 F
S 33.3i W

E. Centro de proyección φ0 = o°, λ0 = i5o° E
Adelaide.................
Agana (Guam). 
Akita.....................
Amboina................
Apia......................
Batavia...................
Bombay..................
Calcutta . ..............
Christchurch ... . 
Cocos..................
Colombo.. . .
Dehra Dun...........
Fanning Isl........
Fiji ('Suva')..............
Gihu...................
Hakodate..........
Hawaii..................
Hokoto............... a
Hongkong ..........
Honolulú................
Ilukuoka..........
Hyderabad..............

53.47
75.56 
49.3o 
67.87
49.71
46.48
12 . I I 
26.00 
42.02 
35.94
19.68 
i5.5i 
39.55
56.68 
5í ,-5i 
47.40 
c’·"'
52.22 
48.6i¡ 
35.06
51.71
17.57

S 15.82W
N 20.91W
N 11.71 W
S 8o.i4W
S 68.35 E
S 81.00 W
N 70.65 W
N 64.76W
S 22.o5 E
S 74.87 w
N 82.67 W
N 58.41 W
N 84.81 E
S 55.45 E
N i7.85W
N 10.22 W
N 66.63 E
N 49.33 W
N 54.98 W
N 63.63 E
N 26.78W
N 71.68W

Irkutsk..................
Jinsen.....................
Kagoshima..............
Kakioka..................
Kobe...............
Kodaikanal.............
Kyoto............
Madras...................
Maebasi..................
Malabar . ...
Manila....................
Marón.............
Matuyama..........
Melbourne..............
Mito. .-....................
Mizusawa................
Mukaiyama............
Nagano ...................
Nagasaki.................
Nagoya................
Niigata....................
Numadu..................

25.3i
46.70
53.46
52.64
52.65
17.16
52.5o
17.18
52.21
47.12
57.8l
50.79
52.49
5i.88
52.56
5o. o3
5o.84
5i.74
52.17
52.77
50.76
52.44

N 28.97 W
N 27.47 W
N 28.46 W
N i3.ioW
N 20.28 W
N 79.28 W
N 19.30W
N 79.28W
N i4.43W
S 79.36 W
N 61.79W
S 77.98 W
N 23.86 W
S 6.45W
N 12.67 W
N 10.75 W
N ii.38W
N i5.36 W
N 28.i5 W
N 17.81 W
N 13.70 W
N i4.85W

Ootomari................
Osaka......................
Perth......................
Phu-Lien..............
Riverview.............
Samoa..................
Sapporo ..................
Sendai................
Simia......................
Sumoto...................
Suva (Fiji)..............
Sydney....................
Taihoku..................
Tokyo......................
Toyooka..................
Tsinglao..................
Tukubasan............
Tyosi.......................
Vladivostok............
Wellington.............
Zi-Ka-Wei..............

42.92
52.77
44.59
42.81
56.15
49.71
46.24
5o. 81
i4.65
55.32
56.68
56.ii
52.79
53.o6
51.76
44'6i
52.63
53.27
43.94
43. o3
48.70

N 6.78W
N 20.00 W
S 4*. 00 W
N 61.o5 W
S 1.74 E
S 68.35 E
N 9.14W
N ii.37W
N 57.73W
N 20.89 W
S 55.45 E 
s 1.79 E 
N 45.6o VV
N 13.92 W
N 20.i4 W
N 34.21W
N i3.2iW
N 12.46W
N i8.34 W
S 25.5i E
N 38.29W

F. Centro de proyección φθ = o°, λ0 = ioo° E
Adelaide..................
Agana (Guam)..... 
Akita......................
Amboina................

39.86
43.68
36.06
61.61

S 41.76 E
N 71.21 E
N 37.82 E
S 82.20 E

Athenes..................
Bakú.....................
Batavia..................
Beirut......................

10.77
29.25
80.79
20.91

N 5i.23W
N 42.o5 Vv
S 47.68 E
N 53.34 W

Bombay..............
Calcutta..................
Christchurch........
Cocos......................

57.3i
64.76
12.51
77.42

N 53.i5W
N 25.98W
S 45.ι5 E
S i4 o4W
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Estación h a Estación h a Estación h a

Colombo.................
Czernowitz..............
Dehra Dun..............
Ekaterinburg
Entebbe..................
Fiji (Suva).............
Gihu.......................
Hakodate................
Helwan....................
Hokoto................
Hongkong ..............
Hukuoka ..............
Hyderabad..........
Irkutsk....................
Jinsen.....................
Johannesburg ....
Kagoshima..............
Kakioka..................
Kobe.......................
Kodaikanal..............
Ksara......................
Kucino..................
Kyoto. . ................

68°73 
io.5a
53.19 
25.02
22.47
IO.98
40.77
34.4l
l8.39
59-77
63.77
45.92
62.55
37.61
45.25
16.16
47.20
38. o4
4a . 23
65.35
2 1.25 
i5.3o
41.62

N 7o°66W
N 4o.59W
N 32.59W
N 22.5a W
N 89.93W
S 71.5o E
N 4o.11 E
N 36.i5 E
N 58.35 W
N 37.54 E
N 3o.86 E
N 37.33 E
N 49.47 W
N 3.33 E
N 30.19 E
S 62.65 W
N 39.60 E
N 4i.36 E
N 39.78 E
N 64.79 W
N 53.33 W
N 3i.oaW
N 39.78 E

Leningrad..............
Madras....................
Maebasi..................
Makeyevka..............
Malabar..................
Manila ....................
Marón.....................
Matuyama..............
Maurilius................
Melbourne..............
Mito........................
Mizusawa................
Mukaiyama............
Magano....................
Nagasaki.................
Nagoya....................
Niigata....................
Numadu..................
Ootomari................
Osaka......................
Perth......................
Phu-Lien................
Piatigorsk..............

I0°00
65.36
38.68
18.29
79.5a
64.64
76.33
44.3a
44.i6
33.97
37.77
35.76
36.43
39.08
46.83
40.87
37.78
39.00
3o. 26
42.09
54.72
68.21
a3.10

N 28°48W
N 64.78W
N 4o.52 E
N 38.46W
S 46.3i E
N 54.00 E
S 56.i4 E
N 38.91 E
S 6i.38W
S 4a.3o E
N 4i.37 E
N 38.95 E
N 39.69 E
N 39.72 E
N 37.78 E
N 40.45 E
N 38.97 E
N 40.70 E
N 32.66 E
N 39.99 E
S 23.63 E
N 16.91 E
N 40.92 W

Pulkovo................
Riverview................
Sapporo ..................
Sendai....................
Seychelles...............
Simia......................
Sofia........................
Sumoto...................
Suva (Fiji).............
Sydney....................
Taihoku..................
Tashkent.. ..............
Tiílis.......................
Tokyo ....................
Toyooka..................
Tsingtao..................
Tukubasan..............
Tyosi......................
Vladivostok............
Wellington.............
Zi-Ka-Wei..............

io°O7
31.39
33.26
36.4i
44.90
52.12
10.00
42.63
10.98
3i .35
57.45
4o. a3
25.21
38.64
41.92
49.a9
38.ii
37.88
38.29
11.39
52.77

N a8°66 W
S 49.29 E
N 35.a5 E
N 39.66 E 
S 84.23 W
N 32.73 W
N 46.5iW
N 39.92 E
S 71.50 E
S 49.27 E
N -38. i4 E
N 3o.i5W
N 42.65 W
N 4i.68 E
N 38.64 E
N 25.49 E
N 4i.33 E
N 42.28 E
N 29.45 E
S 47.70 E
N 3i.ii E

G. Centro de proyección φ0 = o°, λ0 = 5o° E

Aachen....................
Abisko....................
Accra......................
Azores.......... «........
Alicante................
Alger ..................
Almería..................
Amboina..............
Ascensión................
Athenes..............
Bakú.............. 4 . .
Barcelona............
Batavia..................
Beirut...............
Belgrad..................
Bergen..................
Besancon................
Bidston...................
Bombay..................
Breslau..................
Budapest..............
Cabo Verde..........
Calcutta................
Capetown..............

27.10
18.4i
39.58
11.28
29.93
33.12
29.18
II .81
25.39
44.98
49.62
3o. 20
32.95
53.46
38.10
20.55
29.22
20.99
60.70
3i.81
35.43 
i5.3a
46.43 
45.00

N 29.53W
N 11.62 W
N 8a.81 W
N 51.39 W
N 44.28W
N 44.34 W
N 46.6a W
S 86.22 E
S 81.19W
N 29.57W
N 0.ia W
N 4o.o5 W
S 8a.63 E
N 20.48W
N a6.4oW
N a 1.78 W
N 3a.7iW
N 3o.69 W
N 48.56 E
N a3.75W
N a5.a4 W
N 72.87 W
N 56.22 E
S 37.86 W

Cartuja.. . ...............
Cheb.......................
Chur.......................
Cocos......................
Coimbra..................
Colombo................

. Cork........................
Czernowitz..............
De Bilt...................
Dehra Dun.............
Del Ebro ........
Dyce (Aberdeen), . . 
Edinburgh..............
Ekaterinburg..........
Entebbe..................
Eskdalemuir...........
Firenze....................
Frankfurt (Feklberg) 
Góttingen...............
Gorje......................
Granada..................
Graz........................
Grenoble................
Guildford...............

28.22
3o. 55
3i.35
41.90
23.57
59.45
18.83
37.40
a5.83
49-63
29.44
19.40
19.62
3a.53
72.47
19-98
34.27
28.61
28.44
33.96
28.22
34.11
3o. 33
23.42

N 46.70W
N 27,o5 W
N 3i.32W
S 73.5i E
N 45.24 W
N 76.33 E
N 33.77 W
N 19,97 W
N 28.75W
N 38.81 E
N 4i.36W
N 26.96W
N 28.44 W
N 6.88 E
N 89.78W
N 28.99 W
N 33.15W
N 28.91W
N 27.07 W
N 29.20W
N 46.70W
N 27.80 W
N 34.75 W
N 3i;8oW

Hamburg................
Haselmere..............
Heidelberg..............
Helwan...................
Hohenheim............
Hokoto....................
Hongkong ..............
Hyderabad..............
Innsbruck...............
Irkutsk....................
Jena........................
Jinsen.....................
Johannesburg........
Jugenheim..............
Kcw........................
Kóbenhavn.............
Kodaikanal.............
Kónigsberg.............
Ksara......................
Kucino....................
Laibach..................
Le Mans..................
Lemberg.................
Leningrad..............

27.05
23.44
29.12
55.24
a9-97
18.68
23.76
57.02 
3a .o3
20.91
29.59
10.68
56.35
39.02
a3.44
26.55
60.85
30.09
53.68
33.40
34.41
a5.6o
35.44
28. i3

N 25.39W
N 32.00 W
N 29.64W
N 29.13W
N 29.84W
N 65.07 E
N 65.51 E
N 56.61 E
N 29.96W
N 3a.15 E
N 26.77W
N 51.74 E
S 37.22 W
N 29.29W
N 3i.5oW
N 22.59W
N 68.61 E
N 19.i3 W
N 2o.o3W
N 8.08 W
N 29.23W
N 34.5i W
N 20.29 W
N n.o3W
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%
Estación h a Estación h a Estación h a

Limerick................
Lisboa....................
Ljubljana................
Madras....................
Makeyevka..............
Malabar..................
Málaga....................
Malta......................
Manila...................
Marón....................
Marseilles................
Mauritius............. . .
Milano...................
Moncalieri..............
Monte Cassino........
Mostar....................
Mánchen............
Napoli...................
Neuchátel................
Newport..................
Nórdljngen...........
Oxford..................

i8°39 
□3.58 
34.41
6o. 83
4o.85
32 . IO
27.80
41.27
18.38
28.3o
3i. 21
68.47
32.06
3i. 53
37.
37-98
3i. 53
87-89
29.88
23.35
3o.58
22.79

N 33.I2W
N 46.96 W
N 29.23W
N 68.62 E
N 10.61 W
S 81,47 E
N 47.46W
N 38.73 W
N 74.61 E
S 81.4o E
N 36.69 W
S 20.55 E
N 32.74 W
N 33.94 W
N 33.74 W
N 29.43 W
N 29.08 VV
N 34.o5 W
N 32.49W
N 32.58 W
N 29.i5W
N 31.57W

Padova....................
Paisley...................
Paris......................
Perth.....................
Phu-Lien......... 
Pisa........................
Piatigorsk...............
Plymouth................
Pola........................
Pompeii........ .........
Potsdam..................
Prag........................
Pulkovo..................
Puy de Dome........
Ravensburg............
Río Tinto................
Rocca di Papa........
Roma......................
St. Helena ............
San Fernando ........
Sarajevo............
Seychelles................

33°52
19.06
26.41
20.33
30.94
34.o8
45.53
21.94
34.91
38.09
29.20
3i.48
28.3o
28.39
3o. 79
25.77
36.41
36.18
32.78
26.59
37.90
83.40

N 3i.34W
N 28.89W
N 32.82W
S 55.65 E
N 65.54 E
N 33.65 W
N 7.12 W
N 33.87 w
N 3o.65W
N 33.99W
N 24.84 W
N 25.96W
N 11.11 W
N 35.47 W
N 3o.45W
N 47.i5 W
N 34.i6W
N 34.17W
S 70.96 VV
N 48.35W
N 28.57 VV
S 5i.14 E

Shide......................
Simia. . ..................
Sinj........................
Sofia.......................
Stonyhurst..............
Strasbourg..............
Taihoku..................
Tashkent................
Tiflis.......................
Toledo....................
Tortosa....................
Travnik..................
Trieste ....................
Uccle......................
(Jpsala....................
Venezia................   .
West Bromwich.. . . 
Wien......................
Zagreb....................
Zante......................
Zi-Ka-Wei..............
Zürich....................

23°35 
4g.6i
37.13 
4i .08 
21.06 
29.33 
16.69
45.14 
48.02 
26.81 
29.44 
38.02 
34.32 
26.23 
25.10 
33.74 
ai-99 
33.67 
35.29 
42.55 
i5.80 
3o .02

N 32.58W
N 37.i4 E
N 29.88 W
N 25.96 W
N 3o.o8W
N 3o.66 VV
N 63.78 E
N 20.61 E
N 5.8iW
N 44.ioW
N 4i.36W
N 29.64W
N 3o.02 W
N 3o.24 W
N 17.27 VV
N 3i.o4W
N 3i.i3VV
N 26.3i VV
N 28.53 W
N 33.98 W
N 57.43 E
N 3i.34W

2. Coordenadas geográficas de las estaciones sismográficas

Estación

Coordenadas 
geográficas

Estación

Coordenadas 
geográficas

Estación

Coordenadas 
geográficas

P Λ P λ P 1

Aachen.................
Abisko................
Accra....................
Acores................
Adelaide..........
Agana (Guam.). . .
Akita..................
Alicante................
Algiers.................
Almería................
Amboina............
Andalgalá.............
Ann Arbor..........
Apia.....................
Ascensión............

5o°77 N
68.33 N
5.53 N

37.73 N
34.93 S
i3.47 n
39.68 N
38.35 N
36.80 N
36.85 N
3.70 S

27.60 S
42.28 N
13.80 S
7.95 s

6°o8 E
18.82 E
0.20 W

25.68 W
138.58 E
i44.75 E
i4o.10 E

o,48 W
3.o3 E
2.47 w

128.17 E
66.32 W
83.73 W

171.77 w
i4.35 W

Alheñes................
Bakú...................
Balboa Ileights . . . 
Baltimore..............
Barcelona.............
Batavia ..................
Beirut..................
Bclgrad.................
Bergen ..................
Berkeley............
Bermuda..........
Besancon..............
Bidston..............
Bombay’............
Breslau................

37c97 N 
4o.38 N
8-97 N 

39.3oN 
4 i . 4 2 N
6.18 S

33.90 N 
44.82 N
60.40 N 
37.87 N 
32.32 N 
47.25 N
53.40 N
18.90 N 
5i.07 N

23°72 E
49-9° E
79.55 VV
76.62 W
2.i3 E

io6.83 E
35.47 E
□0.45 E
5.3o E

122.27 w
64.85 W
5.98 E
3.07 W

72.82 E
17.00 E

Budapest..............
Búllalo..................
Cabo Verde..........
Calcutta ................
Cambridge...........
Capctown..............
Cartuja..............
Chacarita ..............
Cheb..................
Cheltenham..........
Chicago................
Christchurch........
Chur.....................
Cipollelti..............
Cocos....................

47°48 N
42.88 N
16.5o N
22.53 N
42.38 N
33.93 S
37.18 N
34.58 S
5o.08 N
38.73 N
4i.78 N
43.5a S
46.85 N
38.g3 S
12.20 S

i9°O7 E
78.88 W
24.00 W
88.33 E
71.12 W
18.47 E
3.6o W

58.47 W
12.38 Έ
76.84 w
87.62 W

172.62 E
9.53 E

68.13 W
96.90 E



ιη[\ OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

Estación

Coordenadas 
geográficas

Estación

Coordenadas 
geográficas

Estación

Coordenadas 
geográficas

P λ f λ f λ

Coimbra................
Coire (Chur)..........
Colima....................
Colombo................
Cork........................
Czernowitz..........
De Bilt.................
Dehra Dun............
Del Ebro................
Denver....................
Dyce (Aberdeen). . . 
Edinburgh............
Ekaterinburg........
Entebbe..............
Eskdalemuir........
Fanning Isl............
Fernando Noronha . 
Fiji (Suva)..........
Firenze................
Fordham..............
Frankfurt(Feldberg) 
Georgetown............
Gihu....................
Góltingen............
Gorje......................
Granada..............
Graz.....................
Grenoble................
Guildford............
Hakodate............
Halifax....................
Hamburg................
Harvard ................
Haselmere............
Hawaii...................
Heidelberg..............
Helwan..................
Hohenheim............
Hokoto....................
Hongkong ..............
Honolulú................
Hukuoka ................
Hyderabad.
Innsbruck...............
Irkutsk....................
Ithaka....................

4θ°2Ο N 
46.85 N 
18.20 N
6.90 N 

5i.88 N
48.30 N 
52.ίο N
30.32 N
40.82 N 
39.68 N
57.22 N 
55.92 N
56.83 N
0.07 N

55.32 N
4.00 N
3.83 S 

18.i5 S 
43.78 N
40.87 N
50.22 N 
38.90 N 
35.4o N 
5i .53 N
46.38 N 
37.18 N 
47.08 N 
45.17 N 
5i.25 N 
4i.77 N 
44.63 N
53.57 N
42.38 N 
51.08 N 
19-63 N 
69.60 N
29.87 N 
48.72 N 
23.53 N
22.30 N
21.32 N
33.58 N 
17.43 N
47.27 N
62.27 N 
42.45 N

8°43 W
9.52 E 

103.70 W
79.83 E
8.47 W 

a5.g3 E
5.i8 E

78.05 E
o.5o E

104.95 W
2.17 W
3.18 W

60.63 E
32.47 E
3.20 W

159.67 W
32.42 W

178.43 E
11.25 E
73.88 W
8.45 E

77.07 W 
i36.77 E

9-97 E
i4.o8 E
3.6o W

15.45 E
5.75 E
o.58 W 

140.73 E
63.6o W
9.98 E

71.12 W
0.72 W

155.27 w
8.40 E

3i.33 E
9.22 E 

119.55 E 
1i4.18 E 
158.07 W
130.42 E
78.45 E
11.40 E 

io4.32 E
76.48 W

Ivigtut ..................
Jena......................
Jinsen ..................
Johannesburg .... 
Jugenheim...........
Kagoshima............
Kakioka................
Kingston..............
Kew......................
Kobe....................
Kóbenhavn ..........
Kodaikanal..........
Konigsberg
Ksara....................
Kucino..................
Kyoto....................
Laibach................
La Paz.................
La Plata...............
La Quiaca............
Lawrence..............
Le Mans...............
Lemberg. ........ 
Leningrad............
Lick......................
Lima.....................
Limerick..............
Lisboa...................
Ljubljana..............
Loyola..................
Madras..................
Maebasi................
Makeyevka............
Malabar................
Málaga ..................
Malta....................
Manila..................
Manzanillo............
Marón...................
Marseilles.............
Matuyama............
Mauritius..............
Mazatlán................
Melbourne............
Mendoza..............
Merida..................

6i°20 N 
5o.93 N 
37.48 N
26.18 S 
69.70 N 
3i.57 N
36.23 N
17.97 N 
5i.47 N
34.68 N
55.68 N
10.23 N 
54.83 N
33.82 N 
55.75 N 
35.07 N 
46.o5 N 
16.5o S 
34.91 s
22.10 S
38.97 N 
48.00 N
49.83 N
59.95 N 
37.33 N 
12,o5 S 
52.63 N
38.72 N 
46.o5 N 
29.q5 N 
10.23 N 
36.4o N 
48.o3 N
7.22 S

36.73 N 
35.90 N 
i4.58N 
19.05 N
7.57 S 

43.3o N
33.83 N
20.10 S
23.18 N
37.83 S 
32.88 S
20.95 N

48θι8 W
n.58 E

126.50 E
28.07 E
8.60 E 

i3o,55 E 
ι4ο.ι8 E
76.80 W
0.32 W 

ι35.ι8 E
12.45 E
77.45 E
20.5o E
35.87 E
37.97 E

135.77 E
i4.52 E
68.i3 W
57.94 w
65.6o W
95.25 W
0.22 E

24.02 E
3o.3o E

121.65 W
77.o5 W
8.68 W
9.i5 W

i4.52 E
90.12 W
77.47 E

139.07 E
37.98 E

107.62 E
4.4a w

i4.52 Έ
120.98 E 
io4.33 W 
111.42 E

5.4o E
132.75 E
57.88 E 

io6.4o W 
i44.97 E
68.33 W
89.62 W

Milano..................
Mito.....................
Mizusawa..............
Mobile..................
Moncalieri.
Monte Cassino.... 
Mostar..................
Mukaiyama..........
M linchen..............
Nagano.................
Nagasaki...............
Nagoya..................
Napoli...................
Neuchátel..............
New Orleans........
Newport..............
Niigata..................
Nórdlingen...........
Northfield............
Numadu..............
Oaxaca..................
Ootomari.............
Osaka ....................
Otlawa..................
Oxford..................
Padova..................
Paisley.................
París....................
Perth....................
Phu-Lien ..............
Pilar......................
Pisa......................
Piatigorsk............
Plymouth.............
Point Loma..........
Pola......................
Pompeii................
Port au Prince . . . 
Porto Rico............
Potsdam................

...................... 
Puebla..................
Pulkovo................
Puy de Dóme .... 
Ravensburg..........
Reykjavik............

45°47 N 
36.38 N 
39.i3 N 
3o.70 N 
45.00 N 
4i.48N 
43.35 N 
38.25 N
48.15 N
36.67 N 
32.73 N
35.17 N 
4o.83N 
47.00 N 
29.q5 N
50.68 N 
37.92 N 
48.75 N
44.17 N 
36.10 N 
17.02 N
46.65 N
34.65 N 
45.4oN
51.77 N 
45.4oN 
55.85 N 
48.82 N 
31.95 S 
20.80 N 
31.67 S 
43.58 N 
44.o3 N
50.37 N
32.72 N 
44.87 N
40.73 N 
i8.55 N
18.15 N
52.38 N 
50.07 N 
19.05 N
59.77 N
45.77 N
47.78 N 
64.15N

9°i8 E 
140.47 E 
i 4 i . i 2 E 
88.15 W
7.70 E 

13.80 E 
17.82 E 

¡40.87 E
11.62 Έ 

¡38.20 Έ 
129.88 E 
136.92 E
14.27 E
6.93 E

90.12 W
1.28 W 

139.05 E
10.50 E
72.68 W 

i38. 85 E
96.77 w

142.77 E 
¡35.43 E
75.72 W

1.25 w
11.87 E
4.43 W
2.5o E 

115.83 E 
106.63 E
63.88 W
10.68 E 
43.07 E
4.15 W 

117.25 W 
i3.85 E
14.50 E 
72.33 W 
65.45 W 
13.07 E
14.43 E 
98.20 W 
3o.32 E
2.97 E
9.62 E

21.93 W
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Estación

Coordenadas 
geográficas

Estación

Coordenadas 
geográficas

Estación

Coordenadas 
geográficas

P λ ? λ P λ

Rio de Janeiro.. . . . 
Río Tinto................
Riverview..............
Rocca di Papa ..... 
Roma .....................
St. Anne................
St. Boniface..........
St. Helena ..............
St. Louis................
Samoa...................
San Fernando ........
Santa Clara............
Santiago de Chile .. 
Sapporo .................
Sarajevo..................
Saskatoon..............
Scoresby Sund .... 
Sendai...................
Seychelles...............
Shide...................
Simia.....................

22°go S
37-77 N
33.83 S
4i.75 N
4i.90 N
47-35 N
49.98 N
15,92 s
38.63 N
i3.8o S
36.47 N
37.43 N
33.44 S
43.07 N
43.87 N
52.00 N
70.48 N
38.28 N
4.o8 S

5o.68 N
3i.10 N

43°i7 W
6.63 W 

i5i.17 E
12.72 E
12.48 E
70.03 W
96.98 W
5.73 W

90.23 W
171.77 W

6.20 W
121.95 w
70.69 w

141.35 E
i8.43 E

106.67 w
21.95 W

140.87 E
55.08 E

1.28 W
77.18 E

Sinj.....................
Sitka....................
Sofia......................
Spokane................
Stonyhurst............
Strasbourg............
Sucre....................
Sumoto.................
Suva (Fiji)...........
Sydney............. ·- - -
Tacubaya ..............
Taihoku...............
Tashkent..............
Tiílis....................
Tokyo....................
Toledo ..................
Toronto................
Tortosa..................
Toyooka................
Travnik................
Trieste..................

43°73 N
57.05 N
42.67 N
47.65 N
53.85 N
48.58 N
19.05 S
34.35 N
18.i5 S
33.87 s
19.40 N
25.o3 N
4i.32 N
41.72 N
35.68 N
39.87 N
43.67 N
40.82 N
35.53 N
43.22 N
45.65 N

i6°65 E 
i35.33 W
□3.33 E

117.47 w
2.47 w
7.77 E

65.26 w
i34.88 E
178.43 E 
i5i.2O E
99.18 W

121.52 Έ
69.3o E
44.8o E

139.75 E
4.02 W

79.4o W
0.5o E 

¡34.82 E
17.68 E
i3.'7'7 E

Trinidad................
Tsingtao................
Tucson................ .
Tukubasan............
Tyosi....................
Uccle....................
Upsala..................
Venezia.................
Vera Cruz............
Victoria................
Vieques................
Vladivostok..........
Washington..........
Wellington..........
West Bromwich . . 
Wien....................
Zagreb..................
Zante....................
Zi-Ka-Wei...........
Zürich..................

io°67 N
36.07 N
32.25 N
36.22 N
35.73 N
5o.80 N
5g.85 N
45.43 N
19.20 N
48.4o N
18.i5 N
43.12 N
38.90 N
41.28 S
52.53 N
48.25 N
45.82 N
37.65 N
31.20 N
47.37 N

6i°5o W
120.32 E 
HO.83 W 
i4o.10 E 
i4o.85 E

4.37 E
17.63 E
12.33 E
96.13 W

123.32 W
65.45 W

131.92 E
77.o5 W

174.77 E 
2.00 W

16.37 E
15.98 E
18.67 E

121.43 E
8.58 E





TABLA II
Valores de d y r para distancias epicentrales desde o hasta 9800 kilómetros y altitudes desde 90o hasta o°



Valores de ¿ y r para distancias epicentrales

Δ 0 km 200 km 4oo km 600 km 800 km 1000 km

d r d r d r d r d r d r

9o 0.00 0.00 0.00 1.57 0.00 3.i4 0.00 4.72 0.00 6.29 0.00 7.86

89 0.87 0.00 0.87 1.57 0.87 3. i4 0.87 4.7a 0.88 6.29 0.88 7.87
88 1.75 0.00 1.75 1.57 1.75 3. i4 1.75 4.7a 1.75 6.29 1.76 7-87
87 2.62 0.00 2.62 1.57 2.62 3.14 2.62 4.72 2.63 6.3o 2.64 7.88
86 3.49 0.00 3.49 1.57 3.5o 3.15 3.5o 4.72 3.5i 6.3o 3.5i 7.88
85 4.37 0.00 4.37 1.57 4.37 3. i5 4.38 4.72 4.38 6.3o 4.39 7.89
84 5.24 0.00 5.24 i. 58 5.25 3.i5 5.25 4.73 5.26 6.3i 5.27 7.89
83 6.12 0.00 6.12 1.58 6.12 3. i5 6. i3 4.73 6. i4 6.3i 6. i5 7-9°
8a θ·99 0.00 θ·99 i.58 7.00 3.16 7.01 4.74 7.02 6.32 7.04 791
81 7.87 0.00 7.87 1.58 7.88 3.16 7-89 4.75 7-9° 6.33 7-9a 7.9a
80 8.75 0.00 8.75 1.58 8.76 3.17 8.77 4.70 8.78 6.34 8.80 793

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 io.5i 0.00 10.5i 1.59 10.52 3.i8 10.53 4.77 10.55 6.36 io.58 7·9θ
77 11.39 0.00 11.4o 1.59 II .4l 3.i8 11.42 4.78 11.44 6.37 11.47 7-97
76 12.28 0.00 12.28 1.59 12.29 3.19 12.3i 4.79 12.33 6.39 12.36 7-99
7 5 i3.16 0.00 i3.17 1.60 i3.18 3.20 i3.20 4.8o i3.22 6.4o i3.26 8.oi
74 i4 .o5 0.00 i4.o6 1.60 14.07 3.20 14.09 4.8i i4.11 6.42 ι4. Μ 8.o3
73 14.g4 0.00 14.96 1.61 i4.96 3.21 14.98 4.82 i5.01 6.43 i5.o4 8.o5
72 i5.84 0.00 15.84 1.61 15.85 3.22 15.87 4.83 15.90 6.45 i5.94 8.07
71 16.73 0.00 16.74 I .61 16.75 3.23 16.77 4.85 16.80 6.47 16.84 8.09
7° 17.63 0.00 17.64 1.62 17.65 3.24 17.67 4.86 17-7° 6.49 17.75 8.12

69 18.53 0.00 i8.54 I .62 i8.55 3.25 18.58 4.88 18.61 6.5i 18.65 8. i4
68 19-44 0.00 19.44 i.63 19-46 3.26 19-48 4.89 19.53 6.53 19.56 8.17
6 7 20.34 0.00 20.35 1.64 20.37 3.27 20.39 4.91 20.43 6.55 20.48 8.20
66 21.26 0.00 21.26 i.64 21.28 3.28 21.31 4.93 21.34 6.58 21.39 8.23
65 22.17 0.00 22.18 i,65 22.19 3.3o 22.22 4.95 22.26 6.60 22.3i 8.26
64 -23.09 0.00 33.09 1.65 23.11 3.3i 23. i4 4.97 23.18 6.63 23.24 8.29
63 a4.oi 0.00 24.01 1.66 24.o3 3.32 24.06 4.99 24.11 6.66 24.17 8.33
62 34.93 0.00 34.94 1.67 34.96 3.34 24.99 5.01 25 ,o4 6.68 25.10 8.36
61 2¿. 86 0.00 2 5 . 87 1.68 25.89 3.35 25.92 5.o3 25.97 6.71 26.o3 8.4o
60 36.79 0.00 26.80 1.68 26.82 3.37 26.86 5.o6 26.91 6.74 26.97 8.44

59 37.73 0.00 27.74 1.69 27.76 3.38 27.80 5.o8 27.85 6.78 27.9a 8.48
58 28.67 0.00 28.68 1.70 28.71 3.4o 28.74 5.10 28.80 6.81 28.87 8.52
57 29.62 0.00 39.63 1.71 29.65 3.42 29-69 5.13 29.75 6.85 29.82 8.57
56 3o.57 0.00 3o. 58 1.73 3o. 61 3.64 3o. 65 5.16 30.71 6.88 30.78 8.61
55 3i.53 0.00 3i.54 1.73 3i .56 3.46 3i .61 5.19 3i .67 6.9a 3i.74 8.66
54 33.49 0.00 32.5o 1.74 32.53 3.47 3a. 57 5.22 32.63 6.96 32.71 8.71
53 33.46 0.00 33.47 1.75 33.5o 3.49 33.56 5.25 33.6i 7.00 33.69 8.76
52 34.43 0.00 34.44 1.76 34.47 3.52 36.52 5.28 34.59 7.o4 34.67 8.81
5i 35.41 0.00 35.43 1-77 35.45 3.54 35.5o 5.31 35.57 7.08 35.66 8.86
5o 36.4o 0.00 36.4i 1.78 36.44 3.56 36.69 5.34 36.56 7.13 36.65 8.92

4g 37.39 0.00 37.40 i-79 37.43 3.58 37.68 5.38 37.56 7.17 87.65 8.98
48 38.39 0.00 38.4o 1.80 38.43 3.6i 38.68 5.4i 38.56 7.22 38.66 9°4
47 39.39 0.00 39.40 1.81 39.44 3.63 39.49 5.45 39.57 7-a7 39.67 9 i°
46 4o. 4θ 0.00 4o.4i i.83 4o.45 3.66 4o. 5i 5.49 60.59 7.62 4o.6() 9.16
45 4i .43 0.00 4i.43 i.84 4i.47 3.68 4i .53 5.53 4i .61 7.38 Á1.72 9-23
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A 0 km 200 km 4oo km 600 km 800 km 1000 km

h° d r d r d r d r d r d r

44 42.45 0.00 42.46 1.85 4a. 5o 3.71 . 56 5.57 42.65 42.76 9-3o
43 43.48 0.00 43.49 1.87 43 53 3.74 43.6o 5.6i 43.69 7-49 43.8o 9-37
4a 44.5a 0.00 44.54 1.88 44.58 3.77 44.64 5.65 44.-73 7.54 44.85 9-44
4i 45.57 0.00 45.59 1.90 45.63 3.8o 45.70 5.70 45.79 7.6o 45.91 9.5a
4o 46.63 0.00 46.64 191 46.69 3.83 46.76 5.74 46.86 7-67 ¿6.98 9-59

39 47.7θ 0.00 47-71 1.93 47.76 3.86 47.83 5-79 47.93 7.73 48.o6 967
38 48.77 0.00 48.79 1.94 48.83 3.89 48.91 5.84 49.01 7.80 49.15 976
37 49.86 0.00 49-87 1.96 49.92 3.92 5o. 00 5.89 5o. 11 7.86 5o. a4 9-84
36 50.95 0.00 5o.97 1.98 5i .02 3.96 5i. 10 5.94 5i. 21 7-93 5i .35 9-93
35 5a .06 0.00 5a .07 2.00 5a. 12 4.00 5a. 20 6.00 5a. 3a 8.00 5a.47 10.02
34 53.17 0.00 63.19 2.02 53.a4 4.o3 53.3a 6 .o5 53.44 8.08 53.59 10.1 I
33 54.3o 0.00 54.3i 2 .o3 54.36 4.07 54.45 6.11 54 .¿7 8.16 54.73 10.ai
3a 55.43 0.00 55.45 2 .o5 55.5o 4.11 55.59 6.17 55.72 8,a3 55.88 10.3i
3i 56.58 0.00 56.6o 2.07 56.65 4. i5 56.74 6. a3 56.87 8.3a 57.04 10.4i
3o 57.73 o;oo 57.75 2.09 57.81 4.19 57.91 6.29 58 ,o4 8.4o 58. ai io.5i

29 58.90 0.00 58.92 2.12 58.98 4.23 59.08 6.36 69.22 8.4g 59.40 10.62
28 60.09 0.00 60.11 a. i4 60.17 4.28 60.27 6.42 60.41 8.57 60.59 10.74

• 27 61. 28 0.00 61.3o 2.16 61.36 4.3a 61.47 6.49 61 61 8.67 61.80 10.85
26 6a.49 0.00 62.5i 2.18 62.57 4.37 62.68 6.56 62.83 8.76 63. o3 10.97
25 63.71 0.00 63.73 a. 21 63.8o 4.42 63.91 6.64 64.06 8.86 64.26 11.09
□4 64.94 0.00 64.96 2. a3 65. o3 4.47 65.15 6.71 65.3i 8.96 65.5i 11.22
23 66.19 0.00 66.21 2.26 66.28 4.52 66.4o 6-79 66.57 906 66.78 11.35
22 67.45 0.00 67.47 2.29 67.55 4.57 67.67 6.87 67.84 9*7 68.06 11.48
21 68.73 0.00 68.75 2.3i 68.83 4.63 68.95 6.95 69.13 9·28 69.36 11.62
20 70.0a 0.00 70. o5 2.34 70.12 4.69 70.25 7.04 70.43 9-39 70.67 11.76

19 71.33 0.00 71.36 2.37 71.44 4.74 71.57 7.12 71.76 9.5í 72.00 11-91
18 7a. 65 0.00 72.68 2.4o 72.76 4.8o 72-9° 7.21 73.09 9.63 73.34 1a .06
>7 74.00 0.00 74.02 2.43 74.11 4.87 74.25 7-3i 74.45 9·7θ 74.71 ia. aa
16 7¿.35 0.00 7¿ .38 2.46 75.47 4.93 75.62 7.4o 75.82 9-89 76.09 ia.38
i5 76.73 0.00 76.76 a. 5o 76.85 5 .®o 77.00 7.5o 77.22 10.02 77-49 ia. 55
i4 78.13 0.00 78.16 2.53 78.25 5.o6 78.41 7.60 78.63 10.16 78.91 ia.72
i3 79-54 0.00 79-68 2.57 79-67 5. i3 79-83 7-7i 80.06 10.3o 8o.35 12.90
12 80.98 0.00 81.01 2.60 81.11 5.21 81 .a8 7.82 81.5i 10.44 81.81 i3.o8
11 8a.43 0.00 82.47 2.64 82.57 5.28 82.74 7-93 82.98 10.60 83.29 13.27
10 83.91 0.00 83.95 a .68 84. o5 5.36 84.23 8.o5 84.48 10.75 84.8o i3.47

9 85.4i 0.00 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 5.5a 87.27 8.29 87.54 11.08 87.88 i3.88
7 88.47 0.00 88.5i 2.80 88.63 5.6i 88.82 8.42 89.10 11 ,a5 89.45 i4.10
6 90.04 0.00 90.08 2.85 90.20 5.69 90.40 8.55 9°-69 11.43 91.05 i4.3a
5 91.63 0.00 91.67 2.89 9ί.8ο 3-79 92.01 8.69 92-3o 11.61 92.68 i4.55
4 93.25 0.00 93-29 2-94 93.42 5.88 93.64 8.83 93.94 11.80 91-34 14.79
3 94.9θ 0.00 94.94 2-99 95.07 5.98 95.3o 8.98 95 61 12.00 96.02 i5 .o4
2 96.57 0.00 96.61 3. o4 96.75 6.08 96.98 9.i3 97-3i ia. ao 97-73 i5.3o
1 98.27 0.00 98.3a 3.09 98.46 6.18 98.70 9-29 99-°4 12.4i 99-47 i5.56
0 100.00 0.00 100.o5 3.14 ioo.ao 6.29 100.45 9-45 100.80 ia .63 IOI.25 i5.84

contalb. axorí sicas. — t. it 13
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Δ 1200 km i4oo km 1600 km 1800 km 2000 km 2200 km

h° d r d r d r d r d r d r

9o 0.00 9.45 0.00 11 ,o4 0.00 12.63 0.00 i4.a3 0.00 15.84 0.00 17.45

*9 0.88 9-45 0.88 11 .o4 0.89 12.63 0.89 i4.a3 0.89 15.84 0.90 17.45
88 1.76 9-46 1.77 11 .o4 1.77 12.64 1.78 i4.24 1-79 15.84 i .80 17.46
8? 2.64 9-46 2.65 11 .o5 2.66 12.64 2.67 14.24 2.68 i5.85 2.70 17.47
86 3.5a 9-46 3.53 11 .o5 3.55 12.65 3.56 i4.25 3.58 i5.86 3.6o 17.47
85 4.4i 9-47 4.42 11.06 4.44 12.66 4.45 14.26 4.48 15.87 4.5o 17.49
84 5.29 9-48 5.3o 11.07 5.32 12.67 5.35 14.27 5.37 i5.88 5.4o 17.5o
83 6.17 9-49 6.19 11.08 6.21 12.68 6.24 14.29 6.27 15.90 6.3o 17.52
8a 7.06 9.5o 7.08 n.09 7.10 12.70 7.i3 i4.3o 7-i7 15.92 7.21 17.54
8i 794 9.5i 7-97 1 I . 1 I 8.00 12.71 8,o3 i4.3a 8.07 15.94 8.11 17.56
8o 8.83 9-53 8.86 11. i3 8.89 12.73 8.93 i4.34 8.97 15.96 9.02 17.59

79 9-7a 9-54 9-75 11. i4 9.78 12.75 9-83. i4.37 9.87 15-99 9-93 17.62
78 10.61 9.56 10.64 11.16 10.68 12.77 10.73 i4.39 10.78 16.02 io.83 17.65
77 11.5o 9-58 11.53 n.19 ii.58 12.80 11.63 i4.42 11.68 16 ,o5 11.75 17.69
76 12.39 9·60 12.43 11.21 12.48 12.83 12.53 i4.45 12.59 16.08 12.66 1772
75 i3.28 9.62 i3.33 11.23 i3.38 12.86 i3.44 i4.48 i3.5o 16.12 i3.57 17.76
74 i4.18 9-64 i4.23 11.26 i4.28 12.89 i4.34 i4.52 14.4i 16.16 14.49 17.81
73 i5.o8 9-67 i5. i3 11.29 15.19 12.92 15.25 i4.56 i5.33 16.20 i5.41 17.85
7a >5.98 9·69 16. o4 11.32 16.10 12.96 16.17 i4.60 16.25 16.25 i6.33 17.90
71 16.89 9-7a 16.94 11.35 17.01 12.99 17.08 i4.64 17-17 16.29 17.26 17-96
70 17.80 9-75 17.85 11.39 17.92 i3.o3 18.00 i4.68 18.09 i6.34 18.19 18.01

69 18.71 9·78 18.77 11.42 18.84 13.07 18.92 i4.73 1902 i6.4o 1912 18.07
68 19.62 9.81 19-68 11.46 19-76 i3.12 19-85 14.78 !9-94 16.45 20. o5 18.i3
67 20,53 9-85 20.60 11.5o 20.68 i3.16 20.77 i4.83 20.88 16.5i 20.99 18.20
66 21.45 9-88 21.53 11.55 21.61 i3.21 21.71 14.89 21.81 16.57 21.93 18.27
65 22.38 9-92 22.45 11.59 22.54 i3.26 22.64 14.9o 22.76 16.64 22.88 i8.34
64 23.3o 9 96 23.38 H.64 23.48 i3.32 23.58 i5.01 23.70 16.71 23.83 18.4i
63 24.23 10.00 24.32 11.68 24.41 13.37 24'52 15.07 24.65 16.78 24.76 18.49
62 25.17 10.o5 25.26 11.74 25.36 i3.43 25.47 15.14 25.6o 16.85 25.74 18.57
61 26.11 10.09 26.20 11-79 26.3o i5.49 26.42 i5.20 26.56 16.93 26.70 18.66
60 27.05 10. i4 27.15 n.84 27.25 i3.56 27.38 15.28 27.52 17.01 27.67 18.75

5q 28.00 10.19 28.10 11.9° 28.21 i3.62 28.34 15.35 '28.48 17. °9 28.64 18.84
58 28.95 10.24 29.05 11.96 2917 i3.6g 29.3o i5.43 29.45 17.18 29.62 18.94
57 2991 10.29 3o.01 12.02 3o. i4 13.76 30.28 i5.5i 3o.43 17-27 3o. 61 19.04
56 30.87 10.34 30.98 12.09 3i. 11 13.83 3i.25 15.59 3i.4i 17.36 3i.59 19-14
55 3i .84 10.4o 3i.95 12. i5 32.o8 i3.9i 32.23 i5.68 32.4o 17.46 32.59 19.25
54 32.8i 10.46 32.93 12.22 33.07 i3-99 33.22 i5.77 33.4o 17.56 33.59 19.36
53 33.79 10.52 33.91 12.29 34. o5 14.07 34.22 i5.86 34.4o 17.66 34.6o 19.47
52 34.78 io.58 34.90 12.37 35. o5 14.16 35.21 15.96 35.4o 17.77 35.61 i959
5i 35.77 10.65 35.90 12.44 36. o5 i4.25 36.22 16.06 36.4i 17.88 36.63 19.72
5o 36.77 10.72 36.90 12.52 37.06 i4.34 37.24 16.16 37.43 18.00 37.66 19.85

49 37.77 io.79 37 · 91 12.60 38.07 i4.43 38.25 16.27 38.46 18.12 38.69 1998
48 38.78 10.86 38.92 12.69 39.09 14.53 39.28 16.38 39.5o 18.24 39-73 20.11
47 39.80 10.93 39.95 12.78 4o. 12 i4.63 4o. 32 16.49 4o.54 18.37 40.78 20.26
46 40.82 I l .01 40.98 12.87 ^1. i5 M.73 4i .36 16.61 41.59 18.5o 41.84 20.4o
45 4i.86 11.09 42.01 12.96 •42.20 14.84 42.4i 16.73 42.64 18.64 42.91 20.55
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A 1200 km
•

i4oo km 1600 km 1800 km 2000 km 2200 km

d r d r d r d Γ d r d r

44 42.90 ii. 17 43.o6 i3,o6 43.a5 M.95 43.47 16.86 43.71 18.78 43.98 20.71
43 43.94 11.26 44.li 13.16 44.3i 15.07 44.53 16.99 44.78 18.92 45.o6 20.87
4a 45.00 11.35 45.17 i3.a6 45.38 i5.i9 45.6i 17.12 45.87 19.07 46.16 21 .o4
4i 46.07 11.44 46.a5 i3.37 46.45 i5.3i 46.69 17.26 46.96 19.23 47.26 21.21
4o 47.M 11.53 47.3a 13.48 47-54 15.43 47.79 17.40 48.o6 19-39 48.37 21.39

39 48.22 H.63 48.4i i3.5g 48.64 i5.56 48.89 17.55 49.17 19.55 49.49 21.57
38 49.31 11.73 49.5i 13.71 49-74 15.70 5o. 00 17-7° 5o. 3o 19.72 5o.63 21.76
37 5o.4a ii.83 5o. 62 i3.83 5o. 86 i5.84 51.13 17.86 5i.43 199° 51-77 21.96
36 5i. 53 11.93 5i .74 i3.g5 5i.98 15.98 5a. 26 18.02 5a. 57 20.08 52.9a 22.16
35 52.65 12 .o4 5a .87 14.08 53.12 16. i3 53.4o 18.19 53.73 ao. 27 54.09 22.37
34 53.78 12.16 54.01 i4.21 54.26 16.28 54.56 18.36 54.89 20.46 55.27 □ 2.58
33 54.93 12.27 55.16 i4.35 55.4a i6.43 55.73 18.54 56.07 20.66 56.46 22.80
3a 56.08 12.39 56.3a i4.49 56.09 16.60 56.91 18.72 57.26 20.87 57.66 23. o3
3i 57.25 12.5i 57.49 i4.63 67.78 16.76 58.10 18.91 58.47 21.08 58.87 23.27
3o 58.43 12.64 58.68 14.78 58.97 i6-93 59.3i 19.II 59.68 21.3o 60.10 a3.5i

29 59.62 12.77 59.88 i4.93 60.18 17.1 1 6o.52 19.31 60.91 21.5a 61.35 23.76
28 60.82 12.91 61.09 i5.og 61.4o 17.29 61.76 19.51 62.16 21.75 62.61 24.02
27 62 .o4 i3 .o5 62.3i 15.26 6a. 63 17.48 63.oo 19-73 63.4i 2 1- 99 63.88 24.28
26 63.27 13.19 63.55 i5.42 63.88 17.68 64.26 1995 64.69 aa. a4 65.17 24.56
a5 . 64.5i i3.34 64.8o i5.60 65.i5 17.88 65.54 20. 17 65.98 aa. 5o 66.47 24.84
a4 65.77 i3.49 66.07 15.78 66.4a 18.08 66.83 20.4l 67.28 22.76 67·79 25. i4
a3 67.04 13.65 67.36 15.96 67.72 18.3o 68. i3 20.65 68.60 a3.o3 69.13 25.44
22 68.33 i3.8i . 68.67 16. i5 69.03 18.5i 69.46 20.90 69.94 a3.3i 70.48 25.75
21 69.64 13.98 69-97 16.35 70.36 18.74 70.80 21.16 ' 71.3o a3.6o 71.86 26.07
20 70.96 14. i5 71.3o i6.55 71.7° 18.98 72.16 21.42 72.67 23.90 73. a5 26.40

*9 72.3o i4.33 72.65 16.76 78.06 19.22 73.53 21.70 74.06 24.21 74.66 26.75
18 73.65 i4.51 74.02 16.98 74.44 19.47 74.93 21.98 7-5.48 a4.5a 76.09 27.10
>7 75.02 14.70 75.4o 17.20 75.84 J9-72 76.34 22.27 76.91 24.85 77.54 27.47
16 76.42 14.90 76.80 17.43 77.26 *9-99 77-78 22.57 78.36 25.19 79-02 27.86
i5 77.83 i5.10 78.23 17.67 78.7° 20.26 79 23 22.89 79 · 84 a5.54 80.5i 28. a4
i4 79.26 i5.3i 79-67 I7-9I 80.16 ao.54 80.71 23.21 8i.33 25.90 82 .o3 28.64
i3 80.71 i5.5a 81. i4 18.17 81.64 20.84 82.21 23.54 82.85 26.28 83.58 29.06
12 82.18 15.74 8a.63 i8.43 83.i4 21. i4 83.73 23.88 84.4o 26.66 85. i5 29·49
II 83.68 15-97 84.i4 18.70 84.67 21.45 85.a8 24.24 85.97 27.06 86.74 29-93
10 85.20 16.21 85.67 18.98 86.22 21.77 86.85 a4.6o 87.56 27.48 88.36 3o.39

9 86.74 16.46 87.22 19.26 87.79 22.11 88.45 24.98 89.18 27-9° 90.01 30.87
8 88.3o 16.71 88.81 19.56 89.39 aa.45 9o-°7 25.38 90.83 28.34 9169 3i.36
7 89.89 16.97 9°-4i 19.87 91.02 22.81 91.72 25.78 92.51 28.80 93.39 31.87
6 91·51 17.24 92.05 20.19 92.68 a3.18 93.4o 26.20 94.ai 29.27 95.i3 32.4o
5 93.15 17.52 93·71 20.5a 94.36 23.56 95.11 26.64 95.95 29.76 96.9° 32.95
4 94.8a 17.81 95.4o ao.86 96.07 a3.g5 96.85 27.09. 97-72 30.27 98.71 33.5a
3 96.52 18.11 97.12 ai.ai 97.82 24.36 98.02 27.55 99-52 3o. 80 100.54 34.11
a 98.,25 18.42 98.87 ai .58 99-59 24.78 100.42 28. o3 101.36 3i .34 102.42 34.711 100.01 18.74 100.65 ai.96 101,4o 25.22 102.26 28.53 io3,a4 3i.9i io4.33 35.35
0 101.80 19.08 102.47 22.35 io3,a4 25.68 io4.i4 29.05 ioó.i5 3a.49 106.28 36.oo
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Δ a4oo km 2600 km 2800 km 3ooo km 3aoo km 34oo km

h° d r d r d r d
•

r d r d r

9° 0.00 19.08 0.00 20.71 0.00 22.35 0.00 24.01 0.00 25.68 0.00 27.36

89 o.9° 19.08 O-91 20.71 0.92 22.35 0.93 24.01 O.93 25.68 o.9¿í 37.36
88 1.81 19.08 1.82 20.72 i.83 22.36 i.85 24.02 1.86 25.68 í.88 27.ÍJ7
87 2.71 1909 2.73 20.72 2.75 32.37 2.77 a4.o3 3-79 25.69 2.81 27.38
86 3.6a 19.10 3.64 20.74 3.67 22.38 3.69 a4. o4 3.72 25.71 3.75 27.39
85 4.53 19·11 4.55 20.75 4.58 22.4o 4.6a 24.06 4.65 25.73 4.69 27.41
84 5.43 19.13 5.47 20.77 5.5o 22.42 5.54 24.08 5.59 25.75 5.63 27.44
83 6.34 19.15 6.38 20.79 6.42 22.44 6.47 24.10 6.52 25.78 6.58 27.47
82 7.25 19.17 7-39 20.81 7.34 22.47 7.4o 24. i3 7.46 25.81 7.5a 27.5o
81 8.16 19.20 8.21 20.84 8.27 22.5θ 8.33 24.17 8.39 25.84 8.46 27.54
80 9-°7 19.23 9-13 20.87 9-19 22.53 926 24.20 9.33 25.88 9 · 4i 27.58

79 9.98 19.26 10.o5 20.91 10. I I 22.57 10.19 24.24 10.27 25.93 io.36 37.63

78 10.90 19.29 10.97 20.95 ii .o4 22.6l 11.12 24.29 II .21 25.98 11.31 37.68
77 11.81 19.33 11.89 20.99 11.97 22.66 12.06 24.34 12 . l5 26. o3 12.26 27.74
76 12.73 i9-37 12.81 21 .o3 12.90 22.71 i3.00 24.39 i3.10 26.09 i3.21 37.80
75 i3.65 ig.42 13.74 21.08 i3.84 22.76 i3.94 24.45 i4.o5 26. i5 14.17 37.87
74 i4.58 Ϊ9.47 14.67 21. i4 i4.77 22.82 i4.88 24.5i i5.oo 26.22 i5. i3 27 94
73 i5.5o 19.5a i5.60 21.19 15.71 22.88 15.83 24.58 15.95 26.29 16.09 28.01
72 i6.43 19.57 i6.54 21.25 16.65 22.94 16.78 24.65 16.91 26.36 17.06 a8.10
71 17.36 19.63 17.47 21,3l 17.60 23.01 17.73 24.72 17.87 26.44 18.0a 38.18
7o 18.3o >9·®9 18.4i 21.38 i8.54 23.O8 18.68 24.80 18.83 26.53 1900 28.27

69 19.23 19.76 19.36 21.45 19.49 23.16 19.64 24.88 19-80 26.62 19.97 28.37
68 20.17 19.82 20.3o 21.53 20.45 23 . a4 20.60 24.97 20.77 26.71 20.95 28.47
67 21.12 *9-9° 21.26 21.60 21,4i 23.33 21.57 25.06 21.75 26.81 21.94 a8.58
66 22.07 Σ9·97 22.21 21.69 22.37 23.42 22.54 25.16 22.72 26.92 22.9a 28.69
65 23.02 20. o5 23.17 21.77 23.33 a3.5i 23.5i 25.26 23.71 27.02 a3.9a 28.81
64 23.97 20. l3 24. i3 21.86 24.3i a3.61 24.49 25.37 24.70 27.14 24.91 28.93
63 24.93 20.22 25.10 21.96 25.28 23.71 25.48 25.48 25.69 27.26 25.92 29.06
62 25.90 20.3l 26.07 22.06 26.26 23.82 26.46 25.59 26.69 27.38 26.92 29·’9
61 26.87 20.4o 27.05 22.16 27. a4 23.93 27.46 25.71 27.69 27.51 27.94 29-33
60 27.84 20.5o a8.o3 22.26 28.23 24 .o4 28.46 25.84 28.70 27.65 28.96 29.48

59 28.82 20.6o 29.02 2a. 38 29.23 24.16 29.46 35.97 29.71 27.79 29 98 29.63
58 29.81 20.71 3o.01 22.49 3o. 23 24.29 3o. 47 26.11 3o.73 27.9^ 3i .01 29-79
57 3o. 80 20.82 3i .01 22.61 3i. 24 24.42 3i,49 26.25 31.76 28.09 3a. o5 29.95
56 3i .79 20.93 3a .01 32.74 32.25 24.56 32.5i 36.39 32.79 28.25 33.09 3o. 12
55 3a. 80 21 ,o5 33.02 22.87 33.27 24.70 33.54 26.55 33.83 a8.4i 34.i4 3o. 3o
54 33.8o 21.17 34.o4 23.00 34.3o 24.84 34.58 26.70 34.88 28.58 35.20 3o.49
53 34.8a 21.3o 35.o6 a3. i4 35.33 24.99 35.6a 26.87 35.93 28.76 36.27 3o.68
5a 35.84 21.43 36.09 a3.28 36.37 25. i5 36.67 27.04 36.99 28.95 37.34 30.87
5i 36.87 21.57 37.i3 23.43 37.42 25.3i 37.73 27.22 38.06 29.14 38.42 3i .08
5o 37.90 21.71 38.18 23.59 38.47 25.48 38.79 27.4o 39.i4 29.33 39.5i 31.29

49 38.95 21.85 39.23 a3.75 39.52 25.66 39.86 27.59 4o. 2a 29.54 4o.61 3i .5i
48 4o. 00 22,00 40.29 23.91 4o. 60 25.84 40.95 27.78 4i .3a 29.75 ¿1.72 3i.74
4*7 4i .06 2a. 16 4i.36 a4.08 41.68 a6.02 4a ,o4 27.98 42.42 29-97 42.84 3i.97
46 42.12 22.3a 42.43 a4.26 42.77 26.22 43.14 28.19 43.53 3o. 19 43.96 32.22
45 43.20 22.49 43.52 24.44 43.87 26.41 44.25 28.41 44.66 3o.42 45.10 32.47
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A a4oo km 2600 km 2800 km 3ooo km 3aoo km 34oo km

d r d r d r d r d r d r

44 . 28 22.66 44.6i 24.63 44.97 26.62 28.63 45.79 30.67 46. a5 32.73
43 45.38 22.84 45.72 24.83 46.09 26.83 46.49 28.86 46.93 3o.9i 47.4i 33.00
4? 46.48 23.02 46.83 25 .o3 47.21 27.05 47.63 29,io 48.09 3i. 17 48.58 33.27
4i 47.59 23.21 47 96 25.23 48.35 27.28 48.78 29.34 49.25 3i.44 49.76 33.56
4o 48.71 23.41 49.09 25.45 49.5o 27.51 49 · 94 29.60 5o.43 31.71 50.95 33.86

39 49.85 23.61 5o. 23 25.67 5o. 66 27.75 5i. 12 29.86 5i .62 3a .00 5a. 16 34.16
38 5o.99 23.82 5i.39 25.90 51.83 28.00 52.3o 3o. i3 5a .82 3a. 29 53.37 34.48
37 52. i4 24.03 52.56 26.14 53.01 28.26 53.5o 3o. 41 54. o3 32.59 54.6i 34.8o
36 53.3i 24.26 53.74 26.38 54.20 28.53 54.71 30.70 55.26 32.90 55.85 35. i4
35 54.49 24.49 56.93 26.63 55.4t 28.80 55.93 3i .00 56.5o 33,a3 57.11 35.4g
34 55.68 24.72 56. i3 26.89 56.63 29.08 57.17 3i.3i 57 75 33.56 58.3g 35.85
33 56.88 24.97 57.35 27.16 57.86 29'37 58.42 3i .62 59.02 33.90 59.68 36.22
3a 58.10 25.22 58.58 27.43 5g.II 29.68 59.68 3i.g5 60.31 34.26 60.98 36.6o
3i 59.33 25.48 59.83 27.72 60.37 29-99 60.96 32.29 61.61 34.62 62.3o 37.00
3o 60.57 25.75 61.08 28.01 61.65 3o. 31 62.26 3a.64 62.92 35.00 63.64 37.4i

29 61.83* 26.02 62.36 28.32 62.94 3o. 64 63.57 33.00 64.26 35.39 65.oo 37.83
28 63.10 26.3i 63.65 28.63 64.2 5 60.98 64.90 33.37 65.61 35.8o 66.38 38.27
27 64.3g 26.60 64.95 28.95 65.57 3i .33 66. a5 33.75 66.98 36.2i 67.77 38.72
26 65.6g 26.91 66.28 29-29 66.91 31.70 67.61 34.i5 68.36 36.64 69.t9 39.i825 67.01 27.22 67.62 29.63 68.37 3a .08 68.99 34.56 69 77 37.09 70.62 39.66
a4 68.35 27.54 68.97 29-99 69.65 3a.46 7θ·39 34.98 71.20 37.55 72.08 4o. 16
23 69.71 27.88 70.35 3o. 35 7i.o5 3a 86 71.82 35.42 72.65 38.02 73.55 4o.68
22 71.08 28.22 71.74 3o.73 72.47 33.28 73.26 35.87 74.12 38.5i 75.o5 4i .21
21 72.47 28.58 73.16 3i. 12 73.91 33.71 74.7a 36.34 75 61 39.02 76.58 ¿1.76
20 73.89 28.94 74.59 3i. 53 75.37 34.i5 76.21 36.8a 77.i3 39.54 78.13 42.32

J9 75.32 29.32 76.05 3i.94 76.85 34.6i 77.7a 37.32 78.67 4o. 08 79-7° 42.91
l8 76.77 29.72 77-63 32.37 78.35 35.o8 79-25 37.83 80.24 4o. 64 81.3o 43.5a
>7 78.25 3o.. 12 79.03 3a ,8a 79.88 35.56 80.81 38.36 81.83 4i. 22 82.93 44.i416 79·76 3o. 54 8o.55 33.28 8i.43 36.07 82.39 38.91 83.45 4i. 82 84.5g 44.79i5 81.27 3o. 97 82.10 33.75 83.oi 36.5ς 84.01 39.48 85.09 42.44 86.28 45.47
i4 82.81 31.42 83.67 34.25 84.61 37.13 85.65 40.07 86.77 43.o8 88.00 46.16
i3 84.38 3i.88 85.27 34.76 86. a4 37.69 87.31 4o.68 88.48 43.75 89·75 46.89
12 85.98 32.36 86.90 35.28 87-9° 38.a6 89.01 4i .3i 90.22 44.43 91.53 ¿7.63
11 87.60 32.85 88.55 35.83 89 · 69 38.86 90.74 4i.97 9*-99 45.i4 93.35 48.4i10 89.25 33.36 90.23 36.3g 91·3! 39.48 92.5o 42.64 93.80 45.88 95.21 49.21

9 9°· 93 33.89 91 95 36.97 93.07 4o. 12 94.3o 43.34 95.64 46.65 97.10 5o. o48 92.64 34.44 93 · 69 37.58 94.85 40.78 96.i3 44.07 97-52 ¿7.44 99.04 5o.gi
/ 94.38 35.00 95.47 38.20 96.67 41.47 97-99 44.8a 99-44 48.a6 101.01 5i .80
6 96.16 35.59 97.28 38.85 98.53 42.18 99-90 45.6o IOI.39 49.12 io3,o3 5a.745 97·96 36.20 99-13 39.52 100.42 42.92 101.84 46.4i io3.4o 5o. 00 105.09 53.70
4 99.80 36.83 101.02 4o.22 102.36 43.69 io3.83 47.25 io5.44 50.92 107.21 54.713 101.68 37.48 102.94 40.94 io4.33 44.48 io5.86 48.13 107.54 5i,88 109.37 55.752 io3.6o 38.16 104.91 ¿1.69 io6.35 45.3i 107.94 49.o3 109.68 52.87 111.58 56.841 io5.56 38.86 106.91 42.47 108.41 46.17 110.06 49-97 ni .87 53.90 113.85 57.970 107.55 39.59 108.96 43.27 110.52 47.06 112.23 50.95 1i4.II 54.97 116.18 59.i4



ι84 OBSERVATORIO ASTRONÓMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

Δ 36oo km 38oo km 4ooo km 4aoo km 44oo km 46oo km

h° d r d r d r d r d r d r

9° 0.00 29.05 0.00 30.76 0.00 3a. 49 0.00 34.24 0.00 36.oo 0.00 37 -79

«9 0.95 29.06 o.96 3o.77 0.96 3a.49 °-97 •34.24 0.99 36.oi 1.00 87-79
88 1.89 29.06 1.91 3o.77 1.93 3a ,5o 1.95 34.25 i-97 36.01 i-99 37.80
»7 2.84 29.07 a. 87 3o.79 2.9° 3a .5a 2.93 34.26 2.96 36. o3 2-99 37.82
86 3-79 29.09 3.8a 3o. 81 3.86 3a.54 3.9θ 34.28 3.95 36. o5 3-99 37.84
85 4.74 29.11 4.78 3o. 83 4.83 3a. 56 4.88 34.3i 4.93 36.08 4.99 37.87
84 5.68 29.14 5.74 3o. 86 58o 3a. 5g 0.86 34.34 5.92 36.li 5-99 37-9r
83 6.63 a9i7 6.70 80.89 6.76 3a. 63 6.84 34.38 6.91 36.15 6-99 37.95
8a 7-59 29.21 7.66 30.93 7-73 32.67 7.82 34.42 7-90 36.20 8.00 38.oo
8i 8.54 29.35 8.6a 3o. 97 8.71 32.71 8.80 34.47 8.90 36. a5 9.00 38. o5
8o 9-^9 29.29 9.58 3i .02 9·θδ 32.77 9.78 34.53 9-89 36'31 10.01 38.1a

79 10.45 29.35 10.55 3i .08 10.66 3a. 83 10.77 34.59 10.89 36'. 38 11 .oa 38.19
78 I I . 41 29.4.0 11.5a 3i. 14 ii.63 32.89 11.76 34.66 n.89 36.45 12 .o3 38.26
77 12.37 29.46 12.49 3l . 30 13.61 32.96 12.75 34.74 12.89 36.53 13.o4 38.35
76 i3.33 29.53 13.46 3i .37 i3.6o 33. o3 13.74 34.8a i3-9° 36.6a i4.o6 38.44
75 i4.3o 39.60 i4.43 3i. 35 i4.58 33.ia l4.74 34.90 M.91 36.71 15.08 38.54
74 15.37 29.68 i5.41 3i.-43 i5.57 33.20 l5.74 35.00 15.92 36.81 16.11 38.64
73 16.a¿ 29.76 16.39 3i. 5a 16.56 33.3o 16.74 35.09 16.93 36.91 17. i3 38.75
72 17.31 29.84 17.38 3i .61 17.56 33.4o 17.75 35.20 17.^5 37.o3 18.17 38.87
7i 18.19 29.94 i8.37 3i .71 18.56 33.5o 18.76 35.31 i8.97 37.i5 19.20 39.00
70 3o. o4 19·36 3i .81 19.56 33.61 19-77 35.43 ao.oo 37.27 20.24 39.i4

69 20.16 3o. i4 ao.35 3i.92 ' 30.57 33.73 20.79 35.56 21 .o3 37.41 21.29 39.28
68 21. i5 3o. 25 ai.35 3s .o4 21.58 33.85 21.81 35.69 22.07 37.55 22.33 39.43
67 22. i4 3o. 36 23.36 3s. 17 22.59 33.99 32,84 35.83 a3.11 37.69 a3.3g 39.58
66 23. i4 3o.48 23.37 3s. 39 23.6i 34.12 23.87 35.98 a4. i5 37.85 24.45 39.75
65 24. t4 3o.61 24.38 33.43 24.6/1 34.27 24.91 36. i3 a5.20 38.oi a5.5i 39-9a
64 a5. í5 3o,74 s5.4o 33.57 25.67 34.42 35.96 36.29 26.26 38.18 26.5g 4o.II
63 26.16 3o. 88 36 .¿2 33.73 26.70 34.58 27.00 36.46 27.3a 38.36 27.66 4o. 3o
6a 27.18 31.02 37.45 33.87 37.75 34.74 28.06 36.63 28.39 38.55 28.76 4o. 5o
61 28.20 3i. 17 28.49 33. o3 38.80 34.9i 29.12 36.8a 29-47 38.75 29.84 /10.7o
60 29.23 3i,33 29.53 33.20 29.85 35.09 3o.i9 37.01 3o.55 38.95 3o.94 40.9a

59 3o.37 3i.49 3o. 58 33.37 3o.91 35.28 31.27 37.21 3i.64 3g 16 32 .o4 4i. i4
58 3i.3i 3i . 66 3i.63 33.55 31.98 35.47 3a.35 37.41 32.74 39.38 33.16 4i .38
57 3a. 36 3i.84 33.70 33.74 33 ,o5 35.67 33.44 37.63 33.85 39.6i 34.28 4i. 62
56 33.42 3a .03 33-77 33.94 34.14 35.88 34.53 37.85 3/1.96 39.85 35.4i 4i.88
55 34.48 33.31 34.84 34.i4 35.23 36.10 35.64 38.09 36.08 4o. 10 36.55 42.14
54 35.55 3a.4i 35.93 34.35 36.33 36.33 36.76 38.33 37.21 4o.36 37.70 42.42
53 36.63 3a .61 37.03 34.57 37.43 36.56 37.88 38'58 38.35 4o. 62 38.86 42.70
5a 37.7a 3a.83 38.13 34.8o 38.55 36.81 39.θι 38.84 39.50 40.90 4o. o3 42.99
5i 38.81 33.o5 39-23 35. o4 39.68 37,06 4o. 15 39.11 4o.66 41.19 4i .21 43.3o
5o 39.9a 33.37 4o.35 35.38 4o.81 37.3a 4i .3i 39-39 4i .83 4i.48 42.4o 43.6a

49 4i .o3 33.5i 4i.48 35.53 4i.95 37.59 42./17 39·67 43.01 41.79 43.6o 43.95
48 4a. 15 33.75 42.61 35.8o 43.11 37.87 43.64 39· 97 44.21 4a. 11 44.8i 44.29
47 43.a¿ 34.01 43.76 36.07 44.28 38.16 44.8a 4o. a8 45.4i 42.44 46.04 44.64
46 44.42 34.27 44.92 36.35 45.45 38.46 46.oa 4o.60 46.63 42.78 47.27 45.00
45 45.58 34.54 46.09 36.64 46.64 38.77 47.23 40.94 47-85 43.i4 48.5a 45.38
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Δ 36oo km 38oo km 4ooo km 4200 km 44oo km 46oo km

/T° d r d r d r d r d r d r

44 46.74 34.82 47.27 36.94 47-84 39.09 48.45 4i.a8 49.10 43.5o 49-79 45.77
43 47.92 35.li 48.46 37.2¿ 49.o5 39.43 '49.68 4i .63 5o.35 43.88 51.07 46.i8
4a 49.10 35.4o 49-67 37.57 ¿0.28 39.77 50.92 42.00 5i .62 44.28 5a .36 46.6o
4i 5o. 3o 35.71 50.89 37-9° 5i.5i 4o. 12 52.19 42.38 52.90 44.68 53.67 47.o3
4o 5i.5i 36. o3 52.12 38.24 52.76 40.49 53.46 42.77 54.20 45 10 55.00 47-48

39 52.74 36.36 53.36 38.5g 54. o3 40.87 54.75 43.i8 55.52 45.54 56.34 47.94
38 53.97 36.70 54.62 38.96 55.3i 41.26 56. o5 43.6o 56.85 ¿5.98 ■57-7° 48.4a
3? 55.23 37.o5 55.89 39.34 56.61 41.66 57 37 44. o3 58.20 46.45 59.07 48.92
36 56.49 37 42 57.18 39 73 57.92 42.08 58.71 44.48 59.56 46.93 60.47 49.43
35 57-77 37-79 58.48 4o. 13 59.25 4a.5i 60.07 44.94 60.94 47.42 61.88 49.96
34 59.θ7 38.18 59.80 4o. 55 60.59 42.96 61.44 45.42 62.35 47-94 63.3a 5o. 51
33 60.38 38.58 61. i4 4o 98 6ι.9θ 43.42 62.83 45.92 63.77 48.47 64.77 5i .08
3a 61.71 38.99 62.49 41.42 63.34 43.90 64.24 46.43 65.2i 49.02 66. a5 5i .66
3i 63.06 39.42 «3.87 4i .88 64.7¿ 44.39 65.67 46.96 66.68 4g.58 67.75 52.27
3o 64.4a 39.86 65.26 4a.35 66.16 44.90 67. i3 47.5i 68.16 50.17 69.38 52.90

29 65.8o 4o. 3i 66.67 4a.85 67.60 45.43 68.60 48.07 69.67 50.78 70.8a 53.55
28 67.21 40.78 68.10 43.35 69,06 45.98 70.10 48.66 71.21 5i .4i 72.4o 54.22
27 68.63 4¡ .27 69.55 43.88 70.55 46.54 71.62 49.26 72 - 77 52.06 74.00 54.92
26 70.07 4i-77 71 :o3 44.4a 72.05 47.12 73.16 49 89 74.35 52.73 7¿. 63 55.64
25 71.53 42.29 72.52 44.98 73.59 47.72 74.73 5o. 54 75.96 53.42 77-^8 56.39
24 73.02 42.83 74.o4 45.56 75.i4 48.35 76.33 5i .21 77.60 54. i4 78.97 57.16
23 74.53 43.38 75.59 46.i5 76.72 48.99 77-95 5i.go 79-27 54.89 80.69 57.9722 76.06 43.96 77.16 46.77 78.33 4g.66 79-6o 52.62 80.97 55.66 82.44 58.8o
21 77.62 44.55 78.75 47.4i 79-97 5o.35 81.28 53.36 82.70 56.46 84.22 59.66
20 79.21 45.17 80.38 48.08 8i.64 5i.o7 83.00 54. i4 84.46 57.a9 86. o4 6o.55

Ϊ9 80.82 45.8o 82.o3 48.76 83.34 5i .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 59.06 89.80 62.44
17 84.13 47.14 85.43 5o. 21 86.83 53.37 88.34 56.62 89-97 59-97 91-73 63.44
16 85.83 47-84 87.17 50.97 88.62 54.19 9°-i9 57.5i 91 -89 6o.g3 93·71 64.47
i5 87.56 48.57 88.95 51.76 90.46 55 .o4 92.08 58.43 93.84 6i.93 95.74 65.55
i4 89.33 49.33 90.77 52.58 92.33 55.93 94.01 59.39 95.84 62.96 97.81 66.66
13 91.12 5o. 11 92.62 53.43 94.24 56 85 95.99 60.38 97.88 64. o3 99-93 67.82
12 92·9θ 50.92 94.5i 54.3i 96.19 57.80 98.00 61,4i 99-97 65. i5 102.10 69.03
I I 94.83 51.76 96.44 55.22 98.18 58.79 100.07 62.48 102.11 66.31 io4.33 70.28
10 96 · 74 52.64 98.4i 56.17 100.22 59.82 102.18 63.59 io4.3i 67.51 106.61 7«-59

9 98.69 53.54 100.43 57.15 102.3o 60.88 io4.34 64.75 106.55 68.77 108.95 72.95
8 100.69 54.48 102.49 58.17 io4.44 6i.99 106 56 65 ,g5 108.86 70.07 HI.36 74.36
7 102.73 55.46 io4.5g 59.23 106.62 63.14 108.83 67.20 111.23 71.43 113.83 75.846 io4.81 56.¿7 106.75 6o.33 108.86 64.34 111.16 68.5i ii3.65 72.84 116.37 77-38
5 106.95 57.52 108.96 6i.48 I I I . 16 65.5g ii3.55 69.86 116.i5 74.32 118.98 78.98
4 109.i3 58.6a 111.23 62.67 ii3.52 66.89 116.OI 71.28 118.72 75.86 121.67 80.66
3 111.37 59.76 113.56 63.91 115.94 68.24 ii8.53 72.75 121.36 77.46 124.45 82.412 113.67 6o.g4 115.g4 65.21 ii8.4a 69.65 121.13 74.29 124.08 79.14 127.31 84.241 116.02 62.18 118.39 66.56 120.98 71.12 123.8o 75.89 126.89 80.89 i3o.26 86.160 118.44 63.46 120.91 67.96 123.61 72.65 126.56 77.57 i29-79 82.73 133.3i 88.16
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Δ 48oo km 5ooo km 5200 km 54oo km 56oo km 58oo km

h° d r d r d r. d r d r d r

0.00 39.59 0.00 ki.Íiz 0.00 43.27 0.00 45. i5 0.00 47.06 0.00 48.99

89 1.01 39.60 1.02 4i .43 1 .o4 43.28 1 ,o5 45.i6 1.07 47.06 1.08 48.99
88 a .02 39.6i a ,o5 4i .44 2.07 43.29 2.10 45.17 2.i3 47.07 2.16 49.01
87 3.o3 39.62 3.07 4i .45 3.11 43.3i 3. i5 45.19 3.ao 47.10 3.a5 49.o3
86 4.o4 39.65 4.09 4i .48 4. i5 43.34 4.21 45.22 4.27 47.i3 4.33 49.06
85 5.o5 39.68 5.12 4i .5i 5.19 43.37 5.26 45.26 5.34 47.17 5.42 49.“
84 6.07 39.72 6. i4 4i .55 6. a3 43.4a 6.3i 45.3o 6.4i 47.21 6.5o 49.i6
83 7.08 39.76 7.17 4i .60 7-37 43.47 7.37 45.36 7.48 47.27 7.59 49.22
82 8.09 39.82 8.20 41.66 8.3i 43.53 8.43 45.4a 8.55 47.34 8.68 49.29
81 9·11 39.88 9.a3 41.72 9-35 43.59 9.^9 45.4g 9.63 47.4i 9-77 49·37
80 10. i3 39.94 10.26 41.79 10.4o 43.67 10.55 45.57 10.70 47.5o 10.87 ¿9.46

79 11. i5 4o. 02 11.3o 41.87 11.45 43.75 11.61 45.66 ii.7$ 47.59 11-97 49.55
78 12.18 4o. 10 12.34 41.96 12.5o 43.84 12.68 45.75 12.87 47.69 13.07 49.66
77 i3.ai 4o.i9 i3.38 4a ,o5 i3.56 43.95 i3.75 45.86 13.96 47.80 14.17 49.78
76 i4.a4 4o. 28 14.4 2 42. i5 i4.62 44.o5 i4.83 45.97 15 ,o5 47.93 i5.a8 49.91
75 15.27 ¿0.39 15.47 4a. 26 i5.6g 44.17 i5.gi 46.10 16. i4 48.o6 16.39 5o. o5
74 16.3i 4o. 5o i6.52 42.38 16.75 44.29 16.99 46.a3 17.24 48. ao 17.51 5o. 20
73 17.35 ¿0.62 17.58 4a. 51* 17.82 44.43 18.07 46.37 i8.35 48.35 18.63 5o. 35
72 i8.3g 40.75 18.64 42.64 18.89 44.57 1917 46.5a 19.45 48.5i 19.76 5o.5a
71 19-44 4o. 88 19.70 42.79 19.97 44.72 20.26 46.68 ao. 57 48.68 20.89 50.70
70 20.5o 4l .oa 20.77 42.94 21.06 44.88 21.36 46.85 21.69 48.86 22 .o3 50.89

θ9 ai.56 4i. 17 21.84 43.10 22. i5 45. o5 22.47 47. o3 aa .81 4g. o5 a3.17 51.09
68 22.62 41.33 22.92 43.27 23.24 45.23 23.58 47.22 23.94 49.25 a4.3a 5i .3i
67 23.69 4i .5o 24.01 43.44 24.34 45.4a a4.70 ¿7.42 a5.08 49.46 a5.48 5i .53
66 a4?76 4i.68 25 . IO 43.63 2¿ . 45 45.6i a5.83 47.63 a6. aa 44.68 26.65 51.76
65 a5.84 4i.86 26.19 43.83 26 . ¿7 45.8a 26.96 47.85 37.38 4991 27.82 5a .01
64 26.93 4 a ,o5 27.30 44. o3 27.69 46. o4 28.10 48.08 28.54 5o. 16 29.00 5a. 27
63 28.02 42.26 28.41 44.25 28.81 46.27 29.25 48.32 39.70 5o. 41 3o.i9 52.54
6a agua 42.47 29.53 44.47 29.95 46.5i 3o. 4o 48.57 3o. 88 5o. 68 3i.38 52.82
61 3o. a3 42.69 3o. 65 44.70 31.09 46.75 3i.56 48.84 3a .06 50.96 32.59 53.12
60 3i. 35 42.92 31.78 44.95 3a. 2 5 47.01 32.74 49.11 33. a6 5i ,a5 33.81 53.43

59 3a. 47 43.16 32.93 45.20 33.4i 47.28 33.92 49.4o 34.46 5i.55 35. o4 53.75
58 33.6o 43.4i 34.07 45.47 34.58 47.56 35.li 49.70 35.¿7 51.87 36.27 54.o8
57 34.74 43.67 35.23 45.74 35.76 47.86 36.3i 5o.01 36.90 5a .20 37.52 54.43
56 35.89 43.94 36.4o 46. o3 36.94 48.i6 37.52 5o. 33 38.i3 5a. 54 38.78 54.8o
55 37.o5 44.22 37.58 46.33 38.i4 48.48 38.74 50.67 3g. 38 5a. 90 4o. o5 55.i8
54 38. aa 44.5i 38.77 46.64 39.35 48.81 39.98 5i .02 4o. 64 53.27 41.34 55.67
53 3g. 4o 44.81 39 · 97 46.96 4o.58 4g. 15 41.22 5i.38 41.91 53.65 4a. 64 55.98
5a 4o.58 45.i3 4i. 18 47-29 4i .81 49.5o 4a.48 5i. 76 43.19 54 .o5 43.95 56.4o
5i ¿1.78 45.45 42.4o ¿7.64 43. o5 49.87 43.75 5a. i5 44.49 54.47 45.27 56.84
5o 43.00 45.79 43.63 48.00 44.3i 5o. 25 45.o3 5a. 55 45.8o 54.90 46.61 57.3o

49 44.2a 46. i4 44.88 48.37 45.58 5o.65 46.33 52.97 47-i3 55.35 47.97 57.78
48 45.45 46.5o 46.i4 ¿8.76 46.87 5i .06 47.64 53.41 48.47 55.8i 49.34 58.27
47 46.70 46.88 47.4i 49 16 ¿8.17 5i.48 48.97 53.86 4g.83 56.29 50.73 58.78
46 47-96 47.27 48.70 49.57 49.48 51.93 5o. 3i 54.33 5i. ao 56.79 52.14 59-31
45 49.34 47.67 5o. 00 5o. 00 5o.81 52.38 51.67 54.8a 5a. 59 57.3i 53.57 59.86
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Δ 48oo km 5ooo km 5aoo km 54oo km 56oo km 58oo km

h° d r d r d r d r d r d r

44 5o. 53 48.o8 5i ,3a 5o. 44 5a. 16 5a. 85 53. o5 ' 55.32 54.00 57.84 55.01 6o.43
43 5i.83 48.5a 5a .65 50.90 53.5a 53.34 54.44 55.84 55.43 58.4o 56.48 61.02
4a 53. i5 48.96 54.00 5i.38 54.90 53.85 55.86 56.38 56.88 58.97 57 97 61.63
4i 54.49 49.42 55.36 51.87 56.3o 54.38 57.29 56.94 58.35 59.57 59.47 62.27
4o 55.84 49.90 56.75 52.38 57.71 54.92 58.74 57.52 59.84 60.19 61.01 62.93

39 57.22 5o.4o 58.i5 52.91 59.15 55.48 60.21 58.12 6i.35 60.83 62.56 63.61
38 58.6o 5o. 91 59·67 53.46 60.61 56.07 61.71 68.74 62.89 61.49 64.i4 64.32
37 60.01 5i .44 61.01 54.02 6a .09 56.67 63.23 59.39 64.45 62.18 65.75 65. o5
36 6i.44* 5i.99 62.48 54.6i 63.59 57.29 64.77 60. o5 66. o3 62.89 67.38 65.81
35 6a.. 89 52.55 63.96 55.21 65.li 67.94 66.33 60.74 67.64 63.63 69.04 66.60
34 64.36 53.i4 65.47 55.84 66.66 58.6i θ7·93 6i.46 69.28 64.3g 7θ.73 67.41
33 65.85 53.75 67.00 56.49 68.a3 5g. 3o 69.54 62.20 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 66.01 74.21 69.14
3i 68.90 55. o3 70.14 57.86 71.46 60.77 72.87 63.77 74.38 66.86 75.99 70.05
3o 70.47 55.070 71.74 58.58 73.11 6i.54 74.57 64.59 76.14 67.74 77.82 71.00

a9 72.06 56.4o 73.38 59.33 7^-79 62.34 76.3i 65.45 77-94 68.66 79.68 71.98
28 73.67 57.12 75.o4 60.10 76.5i 63.17 78.08 66.34 79-77 69.61 81.57 73.00
37 75.3a 57.87 76.74 60.90 78.26 64. o3 79-89 67.26 81.64 70.60 83.5i 74.06
26 76.99 58.64 78.46 61.73 80. o4 64.92 81.73 68.21 83.55 71.62 85.49 75.16
a5 78.70 59.44 80.22 62.5g 81.86 65.84 83.61 69.20 85.5o 72.69 87.52 76.30
a¿ 80.44 60.28 82.02 63.48 83.71 66.80 85.53 70.23 87.49 73.79 89.69 77-49
a3 82.21 61.14 83.85 64.4i 85.61 67.79 87.50 71.3o 89.53 74.94 91.72 78.73
aa 84.02 62 .o3 85.71 65.37 87.54 68.83 89.50 72.41 91.62 76.14 93.89 80.01
21 85.86 62.96 87.62 66.37 89.52 69.9° 91-56 73.56 93.75 77-38 96.12 81.35
ao 87.74 63.92 89.57 67.4o 91.54 71.01 93.66 74.76 96.94 78.67 98.40 82.75

19 89.66 64.91 91-66 68.47 93.60 72.17 96.81 76.01 98.19 80.01 100.75 84.20
18 91.63 65.95 g3.60 69.69 95.72 73.37 98.01 77-3o 100.4g 81.4i io3.16 85.71
17 g3.63 67.02 95.68 70.75 97.89 74.62 100.27 78.65 102.85 82.87 io5.64 87.28
16 95.68 68. i4 97.8i 71-96 100.11 76.92 102.59 80.06 io5.a8 84.39 108.18 88.93
15 97-79 69.3o 100.00 73.21 102.3g 77.27 104.98 81.5a 107.78 85.97 110.81 90.64
i4 99.94 70.51 102.a4 74.5i io4.73 78.68 107.43 83 .o5 110.34 87.62 ii3.5i 92.43
i3 102.i4 71.76 io4.54 76.87 107.i3 80.15 109-94 84.64 112.99 89.35 116.29 94.3i
12 104.41 73.07 106.90 77.28 109.60 81.68 112.53 86.3o 115.71 9‘i6 119.17 96.26
II 106.73 74.43 109.32 78.75 112. i4 83.28 ii5.20 88. o3 118.5a g3 ,o3 122. i4 98.3i
10 109.II 75.84 111.81 80.28 ii4.75 84.g4 117-96 89.84 121.42 95.00 ia5.20 100.46

9 111.55 77-32 ii4.38 81.89 117.45 86.68 120.78 91.73 124.4a 97-°6 128.38 102.71
8 114.07 78.85 117.01 83.56 120.aa 88.5o 123.71 93.71 127.5a 99-22 131.67 io5.o6
7 116.66 8o.46 119.73 85.3o ia3.08 90.40 126.73 96.78 i3o.72 101.48 135.08 107.54
6 119.32 82.13 122.53 87.12 126.04 92.38 129.86 97·95 i34.o4 io3.85 138.62 110.i4
5 122.06 83.88 ia5.4a 89. o3 129.09 94.46 133.10 100.aa i37.49 io6.34 i4a.3o 112.87
4 124.89 85.70 128.41 91.02 13a.25 96.64 i36.45 102.60 l4l.06 108.96 146.i3 115.75
3 127.81 87.62 i3i.49 93.11 135.5a 98.93 i39.93 io5.11 144.78 II1.71 15o.11 118.78
2 i3o,83 89.62 134.69 95.3o i38_9i 101.3a 143.55 107.74 i48.65 114.60 154.27 121.97
1 i33.95 9i-7i 137-99 97.69 142.43 io3.84 U7.3i 110.5i i5a.68 117.66 i58.62 125.35
0 137.18 93.91 <41.4a 100.00 146.08 106.49 151.22 1i3.43 156.88 120.88 i63.16 128.92
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Δ 6000 km 6aoo km 64oo km 6600 km 6800 km 7000 km

h° d r d r d r d r d r d r

9o 0.00 5o.95 0.00 52.95 0.00 54.98 0.00 57.o4 0.00 59.M 0.00 61.28

89 1.10 50.96 1.12 5a. 95 1. i4 54.98 1.16 57.o4 1.18 59.15 1.20 61.29
88 2.20 5o. 97 2.24 52.97 2.27 55.00 2.3i 57.06 . a.36 59,i6 2.4o 61.3i
87 3.3o 5i .00 3.35 52.99 3.41 55.03 3.47 57.09 3.54 59-!9 3.6o 61.34
86 4.4o 5i .o3 4.47 53. o3 4.55 55.o6 4.63 57. i3 4.72 59.24 4.8l 61.38
85 5.5o 5i .08 5.59 53.o8 5.69 55.li 5-79 57.18 5.90 59.29 6.01 61.44
84 6.61 51. i3 ' 6.7a 53. i3 6.83 55.17 6.95 57.25 7.08 59.36 7.22 61.5i
83 7-71 5i.i9 7.84 53.20 7-97 55.24 8.12 57.32 8.27 59.44 8.42 61.60
82 8.82 51.27 8-97 53.28 9-12 55.33 9-28 57.41 9-45 5g. 53 9 · θ4 61.69
81 9 93 5i . 35 10.09 53.37 10.27 55.42 10.45 57.5i io.65 59.64 io.85 61.80
80 II. o4 5i.44 11 ,a3 53.47 11.42 55.52 11.62 57.62 H.84 59.75 12.07 6i.93

79 12.16 5i. 55 ia.36 53.58 12.57 55.64 12.80 57.74 i3.o4 59.88 13.29 62.06
78 13.28 5i .66 i3.5o 53.70 13.73 55.77 13.98 57.88 14.24 60. o3 14.5a 62.22
77 i4.4o 51.79 i4.64 53.83 14.90 55.91 15.16 58.02 i5.45 60.18 i5.75 62.38
76 i5.53 51.92 15.79 53.97 16.06 56.06 16.35 58.18 16.66 6o.35 16.99 62.56
75 16.66 5a .07 i6.94 54.i3 17.23 56.22 17.55 58.36 17.88 6o.53 i8.a3 62.75
74 17 ■ 79 5a. a3 18.09 54.29 18.4i 56.4o 18.75 58.54 19.10 60.73 19-48 62.96
73 i8.93 5a. 39 19.26 54.47 ι9·59 56. ¿9 !9-95 58.74 20.33 60.94 20.73 63.18
7a 20.08 5a. 57 20.42 54.66 20.78 56.78 21. j6 58.95 21.57 61.16 21-99 63.4i
71 21.23 5a. 76 21.60 54.86 21.98 57.00 22.38 59.18 22.81 61.4o a3. a6 68.67
70 22.39 53.96 22.77 55.07 a3.18 57.22 23.61 59.4i•

24.06 61.65 24.54 63.93

69 23.56 53.i8 23.96 55.3o 24.39 57.46 24.84 59.67 25.32 61.92 25.83 64.21
68 24.73 53.4o a5. i5 55.54 2 5.61 57.71 26.08 59.93 26.59 62.20 27.12 64.5i
67 25.91 53.64 26.35 55.79 26.83 57.98 27.33 60.21 27.86 62.49 28.43 64.82
66 27.09 53.89 27.56 56. o5 28.06 58.25 28.5g 60.51 29.15 62.81 a9.74 65.i5
65 28.29 54.15 28.78 56.33 39.3i 58.55 29.86 60.81 3o. 45 63.i3 31.07 65.5o
64 29.4g 54.42 3o.01 56.6a 3o.56 58.85 3i. i4 61. i4 3i.75 63.48 3a.4i 65.87
63 30.70 54.71 3i. a4 56.92 3i.82 59.17 3a.43 6i.48 33.07 63.84 33.75 66.25
62 31.92 55.01 3a.49 57.24 33.09 5g.5i 33.73 6i.84 34.4o 64.21 35.12 66.65
61 33.15 55.3a 33.74 57.57 34.37 59.86 35. o4 62.21 35.74 64.61 36.49 67.00
60 34.39 55.65 35.01 δ?. 91 35.67 6o.23 36.36 62.60 37.10 65.02 37.88 67.50

59 35.64 55.99 36.29 58.28 36.97 60.61 37.70 63.oo 38.47 65.45 39.28 67.96
58 36.91 56.34 37.58 58.65 38.29 61.01 39.05 63.43 39.85 65.90 40.70 68.43
57 38.18 56.7a 38.88 59.o5 39·62 6i.43 4o.4i 63.87 4i. a5 66.37 42.13 68.93
56 39.47 57.10 4o. 20 59.45 40.97 61.86 4i.79 64.33 42.66 66.85 43.58 69.45
55 40.77 57.5o 4i.53 59.88 42.33 62.3i 43.19 64.8i 44.09 67.36 45 ,o5 θ9·99
54 42.08 57.9a 4a. 87 6o.32 43.71 62.78 44.6o 65.3o 45.54 67.89 46.54 70.55
53 43.4i 58.35 44.23 60.78 45.10 63.27 46.02 65.8a 47.00 68.44 48.o4 7i.i3
52 44.75 58.8o 45.6o 61. a 6 46.5i 63.78 47.47 66.36 48.49 6901 49.57 71.74
5i 46.ii 59.37 46.99 61.76 47.93 64.3i 48.93 66.9a 49.99 69.61 51.12 72.37
5o 47.48 59.76 48.4o 6a. 27 49.37 64.86 5o. 41 67.50 5i .5i 70.23 52.69 73.o3

49 48.87 60. a6 49.8a 6a .81 5o.84 65.42 51.91 68.11 53.o6 70.87 54.28 73.72
48 ¿0.28 6o.79 5i. 27 63.37 5a .3a 66.02 53.44 68.74 54.63 71.54 55.89 74.43
47 5i.70 61.33 52.73 63.94 53.8a 66.63 54.98 69.39 56.22 72.24 57.54 75.17
46 53.14 61.89 54.22 64.54 55.34 67.27 56.55 70.07 57.84 72.96 59.20 75.94
45 54.6i 6a .48 55.71 65.17 56.89 67.93 58.i4 70.78 59.48 73.71 60.90 76.74
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Δ 6000 km 6200 km 64oo km 660a km 6800 km 7000 km

h° d r d r d r d r d r d r

44 56.09 63.08 57.24 65.81 58.46 68.62 59.76 71.51 61.15 74.49 62.62 77-57
43 57.60 63.71 58.79 66.48 60. o5 69.33 61.4o 72.27 6a.84 75.3o 64.38 78.43
42 59.12 64.37 60.36 67.18 61.67 70.07 63.08 73.06 64.57 76.14 66.17 79-33
4i 60.68 65 .o4 61.96 67.90 63.32 70.84 64.78 ' 73.88 66.33 77.02 67.99 80.27
4o 62.25 65.74 63.58 68.64 64.99 71.64 66.5i 74.73 68.12 77-93 69.84 8i .24

39 63.85 66.47 65.23 69.42 66.70 72.47 68.27 75.61 6996 78.87 71.74 82.25
38 65.48 67.23 66.91 70.23 68.43 73. ¿2 70.06 76.53 71.81 79-85 73.67 83.3o
37 67.13 68.01 68.62 71.06 70.20 74.22 71-89 77-48 73.70 80.87 75.64 84.3g
36 68 82 68.82 70.36 7i-93 72.00 75.i4 ' 73.76 78.48 75.64 8i.93 77.66 85.53
35 70.53 69.66 72. i3 72.83 73.84 76.11 75.66 79-5i 77.62 83. o4 79-7a 86.71
34 72.28 70.53 73.94 73.76 76.71 77-11 77-61 8o.58 79-64 84.i8 81.83 87.94
33 74.06 71.44 76-78 74.73 77.62 78.14 79.59 81.69 81.71 85.38 83.98 89.22
3a 75.87 72.38 77.66 75.74 79-67 79.22 81.6a 82.85 83.83 86.62 86.19 90.56
3i 77.73 • 73,36 79-68 76.79 81.57 8o.35 83.70 84. o5 85.99 87.91 88.46 9I-95
3o 79-61 74.37 81.54 77.87 83.61 81.5i 85.83 85.3o 88.21 89.26 90.78 93.4o

29 8i.54 75.43 83.54 79-00 85.69 82.73 88.00 86.61 90-49 90.66 93.16 9^-9>
28 83.5i 76.52 85.5g 80.18 87.83 83.99 90.23 87.96 9a .8a 92.12 96.61 96.^927 85.53 77.66 87.69 81.4o 90.02 85.3o 92.5a 8g.38 90.22 93.65 98-i3 98.i3
26 87.59 78.84 89.84 82.67 92.26 86.67 94.87 90.85 97-68 95.24 100.72 99-85
25 89-70 80.07 92.04 83.99 g4.56 88.09 97-28 92.39 100.21 96.90 io3.¿9 101.64
24 91.86 81.35 g4.3o 85.37 96.92 89.58 99·7θ 93.99 10a.82 98.63 106.i4 io3.52
23 94.07 82.68 96.61 86.80 99-35 91-13 10a.3o 95.66 io5.5o 100.44 108.97 io5.48
22 96.34 84.06 98.99 88.3o 101.84 92.74 io4.93 97.41 108.27 102.33 m.90 107.53
21 98.67 85.5i 101.43 89.86 io4.4o 94.4 a 107.63 99-23 111.12 io4.3i 114.9a 109.68
20 101.06 87.01 103.94 91-48 107.04 96.18 110.41 101.i4 114.07 106.38 118.o5 111.93

>9 io3,5a 88.58 106.5a 93.i8 109.77 98.01 113.29 io3.i3 117.12 108.55 121.29 114.3o
l8 106,o5 9°.2Ϊ 109.18 94.96 112.57 99-94 116.a6 io5.21 120.27 110.8a ia4.65 116.78
17 io8.65 9ΐ·92 ni .92 96.80 1i5.47 IOI.95 119.33 107.40 123.53 113.20 128.i3 119.38
l6 111.33 93.70 ii4.75 98.7.3 118.46 io4.o5 1 aa.5o 109-69 126.92 115.70 131.75 12a. 12
i5 114.09 95.56 117 67 100.75 121.55 106.25 ia5.80 112.10 i3o.43 II8.33 135.5i ia5.00
14 116.94 9761 120.68 102.87 124.76 108.56 129.21 114.62 134.08 121.09 i3q.43 128.04
i3 119-89 99 · 54 ia3.80 105.09 128.08 110.98 13a.76 117.27 i37.88 124.00 143.5i 131.a4
12 122.93 101.67 127.03 107.41 131.52 113.52 i36.43 120.06 i4i.83 127.06 147.78 i34.6i
II 126.08 103.91 i3o.38 iog.85 135.09 116.20 i4o.26 122.99 i45.95 i3o.29 IÓ2.24 138.18
10 129.34 106.25 i33.85 112.42 i38.8i 119.01 14 4.a5 126.08 i5o.26 i33.7i 156.91 141.96

9 132.71 108.71 i37.46 1i5.11 142.68 121.97 i48.4a 129.34 i54.77 137.3i 161.80 145.97
8 i36.22 III .29 14 i.21 11794 146.71 125.09 15a.77 i3a.79 i5q.48 141.13 166.q5 i5o.21
7 13g.86 1i4.00 14 5.12 120.93 i5o.91 128.38 157.3a i36.43 i64.43 145.18 172.35 i54.73
6 i43.65 116.86 149-19 124.07 155.3i i3i.85 162.09 l4o.28 i6q.63 149.47 178.06 i59.53
5 147.59 119.86 153.44 127.39 169-90 135.53 167.09 144.37 175.11 154. o3 184.09 164.65
4 151.71 123.o4 i57.88 13o.90 i64.73 i3g.4a 172.35 148.71 180.88 i58.8q 190.46 170.12
3 i56.oo 126.38 162.53 134.61 169.79 i43.55 177-89 153.33 186.98 164.08 197.23 175.972 160.5o 129.92 167.41 138.54 175 . II i47.94 183.73 158.a4 193.44 169.61 ao4-4a 182.a5
1 165.2o 133.67 172.53 142.72 180.71 i52.60 189.91 i63.4g 200.29 175.54 212.08 189.00
0 170.13 137.64 17791 i47.i5 186.63 157.57 196.45 169.09 207.58 181.90 220.27 196.26



19° OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

Δ 7200 km 74oo km 7600 km 7800 km 8000 km 8200 km

h° d r d Γ d r d r d r d r

9° 0.00 63.46 0.00 65.69 0.00 67.98 0.00 70.28 0.00 72.65 0.00 75.o8

89 1.22 63.47 I . 25 65.69 1.28 θ7.97 i .3o 70.29 1.33 72.66 i.36 75.09
88 2.45 63.49 2.5o 65.7a 2.55 87.99 2.61 70.31 2.67 73.69 2.73 75.ia
87 3.67 63.5a 3.75 65.75 3.83 68.o3 3.91 70.35 4.00 73.73 4.10 75.16
86 4.9θ 63.57 5.00 65.8o 5.11 68.08 5.22 70.41 5.34 73.79 5.46 75. a3
85 6.i3 63.63 6. a6 65.87 6.39 68. i5 6.52 70.48 6.68 72.87 6.84 75.3i
84 7.36 63.71 7.51 65. g5 7.67 68.23 7.84 70.57 8 02 73.96 8.31 75.4o
83 8.59 63.8o 8-77 66. o4 8.96 68.33 9.i5 70.67 9-36 73.07 9.59 75.5a
82 9-83 63.90 10. o3 66. i5 10.25 68,45. 10.47 70.80 10.71 73.20 10.96 75.66
81 11.07 64.01 11.3o 66.27 II. 54 68.58 n.79 70.93 12.06 73.34 12.35 75.81
80 12,3i 64.15 12.57 66.41 12.84 68.72 i3.12 71.09 i3.42 73.51 i3.74 75.98

79 i3.56 64.29 i3.84 66.56 14. i4 68.89 i4.45 71.26 14.78 73.69 i5.i4 76.18
78 i4.81 64.45 i5. ia 66.73 i5.44 69.06 15.79 71.45 16. i5 73.89 i6.54 76.39
77 16.07 64.62 16.4o 66.91 16.76 69.26 17.13 71.65 17.53 74.11 17.95 76.6a
76 17.33 64.8i 17.69 67.11 18.08 . 69.47 18.48 71.88 18.91 74.34 ig.36 76.87
7 5 18.60 65.02 i8-99 67.33 19.40 69.7° 19.84 72.1a 20.3o 74.60 30.79 77.14
74 19.87 65.24 30.39 67.56 20.73 69.94 21.20 72.38 21.70 74.87 22.22 77.43
73 21. i5 65.47 21.60 67.81 22.08 70.20 22.58 72.66 23.11 75.i6 23.67 77-7^
7a 22.44 65.72 22.92 68.07 23.43 70.48 23.96 72.95 24.5a 75.48 25.12 78.07
71 23.74 65.98 a4.25 68.35 24.78 70.78 a5.35 73.26 26.56 75.8i 26.59 78.42
7° 25.o5 66.27 25.58 68.65 26. i5 71.09 26.75 73.60 37.39 76.16 28.06 78.80

69 26.36 66.56 36.93 68.97 27.53 71.42 28.17 73.95 a8.84 76.54 29.55 7919
68 27.69 66.88 28.29 69.3o 28.9a 71.78 a9-59 74.32 3o. 3o 76.93 3i .06 79.61
67 29.02 67.21 29.65 69.65 3o. 3a 72.15 3i ,o3 74.7a 3i .78 77-35 32.57 80.06
66 3o.37 67.56 3i .o3 7o.o3 3i.74 72.54 32.48 75. i3 33.27 77-79 34. II 80.5a
65 3i.73 67.93 3a .42 70.41 33.i6 73.96 33.g4 75.57 34.77 78.26 35.66 81.02
64 33.10 68.31 33.83 70.82 34.6o 73.39 35.4a 76.08 36.29 78.74 37.22 8i.53
63 34.48 68.71 35. a4 71.25 36.06 73.84 36.92 76.51 37.83 79.35 38.8o 8a .08
62 35.87 69.14 36.67 71.69 37.53 74.3a 38.43 77.01 39.39 79-79 4o.4o 8a .65
61 37.28 69.58 38.12 72.16 39.θι 74.82 39·9θ 77.54 40.96 80.35 4a ,o3 83.a4
60 38.71 70.04 39.58 72.65 4o.5i 75.3/1 41.5o 78.10 42.55 80.9/1 43.67 83.87

69 4o. i4 70.53 4i .06 73.17 4 2. o3 75.88 43.07 78.67 44.i6 8i.55 45.33 84.5a
58 41.60 7i.o3 ¿2.56 73.7° 43.57 76.45 44.65 79-38 45.8o 82.20 47.02 85.20
57 43.07 71.56 44.07 74.26 45.i3 77.05 46.26 79-91 47.46 82.87 48.73 85.92
56 44.56 72.11 45.6o 74.84 46.71 77·87 47.88 80.57 49·^ 83.57 5o.¿7 86.67
55 46.07 72.68 47.16 75.45 48.3i 78.3i 49.54 81.26 5o. 84 84.3o 5a. a3 87.45
54 47.60 73.28 48.73 76.09 49.93 78.99 5i. 21 81.98 5a. 57 85.06 54. o3 88.26
53 49.15 73.90 5o. 33 76.75 5i.58 7989 5a.91 8a. 72 54.33 85.86 55,85 89.11
52 5o 72 74.55 51.95 77.44 53.25 8o.4a 54.64 83.5o 56.12 86.69 57.70 90.00
5i 5a .3a 75.22 53.59 78.15 54.95 81.18 56.4o 84.3a 57.94 87.56 59.59 9Ο·93
5o 53.93 75.9a 55.26 78.9° 56.68 81.98 58.18 85.16 59.79 88.47 6i.5i 9i89

49 55.58 76.65 56.96 79.68 58.43 82.81 60.00 86. o5 61.68 89.41 63.47 93-9°
48 57.a4 77· 4i 58.68 8o.48 60.21 83.67 61.85 86.97 63.60 9Ο·39 65.46 93.95
¿7 58. 78.20 6o.43 8i.33 62 .o3 84.57 63.73 87 93 65.55 9í.4a 67.5o 95.o5
46 60.66 79.02 62.22 82.20 63.88 85.5o 65.65 88.92 67.57 92.48 69.58
45 6a .42 79.87 64 .o3 83.li 65.76 86.47 67.61 89.96 69.59 93.60 71.71 97.38



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros

Δ 7200 km 74oo km 7600 km 7800 km 8000 km 8209 km

h° d r d r d r d r d r d r

U 64.20 80.76 65.8g 84.o6 67.68 87.49 69.61 91-°5 71.67 9^· 76 73.88 98.63
43 66.02 81.68 67-77 85. o4 69.64 88.54 71.65 9a-18 73.80 95.97 76.10 99-93
4a 67.87 82.64 69-69 86.07 71.65 89.64 73.73 93.35 7^97 97 a8 78.38 101.a8
4i 69.76 83.64 71.66 87.14 73.69 9°-78 75.87 94.58 78.20 98.55 80.71 102.70
4o 71.69 84.68 73.66 88.25 75.78 9J-97 78.05 9¿.86 8o.48 99-9a 83.io io4.18

39 73.66 85.76 75.71 8g.4i 77-91 93.22 80.28 97 19 82.8a 101.36 85.56 105.72
38 75.67 86.88 77.80 9o-61 80.10 94.5i 82.57 98.58 85.22 ioa.85 88.08 107.34
87 77.72 88. o5 79-95 91.87 82.34 95.86 84.91 100.o3 87.68 io4.4a 90.67 109.0a
36 79.82 89.27 82.14 93.18 84.63 97 a7 87.32 101.55 90.ai 106.o5 93.34 no-79
35 81.97 90.54 84.38 94.54 86-99 98.73 89.79 io3.i3 92.81 107.76 96.08 1 la.63
34 84.17 91.86 86.69 95-96 89.40 100.27 92.33 io4.78 96 · 49 109.54 98.91 ii4.57
33 86.42 93.24 89,05 97-45 91.88 101.86 94.94 106.5i 98.24 II1,4i 101.83 116.59
32 88.74 94.68 91.48 98-99 94.43 io3.53 97-63 108.3i 101.09 n3.36 io4.84 118.71
3i 9í.h 96.17 93.97 100.61 97.06 io5.28 100.4o 110.20 io4.02 1i5.4i 107.95 120.94
3o 93.55 97-74 96.53 102.3o 99.76 107.10 io3.a5 112.18 IO7.O5 117.56 ni .17 123.27

a9 96.05 99.37 99-17 ιοί.06 102.54 109.01 106.20 1i4.25 no. 18 119.81 n4.5i 125.73
28 98.63 101.07 101.88 io5.90 io5.4a 111.OI 109.25 116.42 Ii3.42 122.17 ”7-97 128.3o
27 101.28 102.85 io4.68 107.83 108.38 113.10 112.4o 118.69 116.78 ia4.65 iai.56 131.01
26 io4.01 io4.71 107.57 109.84 ni .44 115.29 ii5.66 121.07 120.26 127.25 ia5.29 133.86
25 106.83 106.65 HO.56 111.95 1i4.62 117.58 119.04 ia3.58 123.87 ia9-99 129.18 i36.87
24 109.73 108.69 1i3.64 1i4.16 117.90 "9-99 122.55 126.21 127.63 132.87 i33.aa i4o.o4
23 112.74 110.82 n6.83 ii6.48 121.3o 122.52 126.19 128.98 131.55 i35.91 137.45 i43.39
22 ii5.84 1i3.o5 120.i4 118.92 124.83 I25.l8 129-98 i3i.90 i35.63 139.1a i4i.86 146.92
21 119.06 115.39 123.57 121.47 128.5i 127.98 133.92 i34.97 i39-89 i4a.5o i46.48 150.67
20 122.39 117.85 127.13 124.16 i3a.3a l30.93 i38.o4 i38.ai 144.34 i46.o8 151.3a 154.63

*9 125.84 120.43 i3o,83 126.99 i36.3ó i34.o3 i4a.33 i41.63 149.00 149-87 i56.4o i58.84
18 129.43 123.i4 i34.68 129.96 i4o.45 137.3i 146.82 145.a5 i53.88 i53.88 161.74 i63.3i
17 133.16 125.99 138.69 i33.10 1^4.79 i4o,77 i5i 53 14’9.08 ióg.oi 158.i4 167.37 168.07
16 137.04 129.00 14 2.88 136.4i i49.3a i 44.43 156.46 153. i4 164.4i 162.67 173.3a i73.i4
i5 I4I.09 i3a.17 i¿7.25 139.91 154.07 14 8.3o 161.65 i57.45 170.10 167.49 179.60 178.56
i4 145.3a 135.5i i5i.83 14 3.61 i59«o5 162.4i 167.10 162,o4 176.12 172.62 186.27 i84.35
i3 149.73 139.05 i56.63 Μ7.5a 164.29 156.77 172.86 166.91 182.48 178.II 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 aoo.89 197.33
II i5g.2o 146.75 166.96 156.09 175.63 i66.35 185.37 177.68 196.39 190.28 208.95 ao4.4o
10 164.29 i5o.95 172.53 160.78 181.78 171 .62 192.20 183.63 ao4.o3 197.04 217.57 21a.15

9 169.64 155.41 178.42 165.78 188.29 177.25 199-46 190.01 aia.ao ao4.33 aa6.84 220.54
8 175.28 160.16 i84.64 171.1a ig5.ai i83.a8 207.21 196.87 220.96 212 .ao 336.8a aag.65
7 181.24 165.22 191.24 176.8a 202.57 189.75 215.49 ao4.27 a3o.35 220.72 347.60 339.56
6 187.54 170.62 198.24 183.94 aio.4i 196.7a aa4.36 212.26 a4o.48 339.97 a5g.3i 35o.3g
5 194.21 176.40 ao5.6g 189.5o 318.81 2θ4.22 233.90 220.91 a5i.45 34o.06 373.07 36a.27
4 201.3i 182.59 2i3.65 196.56 327.8a 212.34 □44.20 a3o.33 263.36 251.09 386.04 375.35
3 208.87 189.25 222.17 ao4.18 237.5i 221 .l3 355.35 a4o,59 276.35 363.19 3oi,4o 389.83
2 216.94 196.41 a3i.31 aia.42 247.98 23o.7O 267.47 a5i.81 390.59 376.54 3i8.39 3o5<93
1 225.58 204 i4 a4i. 16 231.36 259.32 24l . l4 280.71 264.i5 3o6,26 391.33 337.29 3a3.940 234.86 212.5i a5i.79 a3i.08 271.65 | 25a.58 295.21 277.76 3a3.6o 307.77 358.44 314.20



OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA19*

Δ 84oo km 8600 km 8800 km 9000 km 9200 km 94oo km

h° d r d r d r d r d r d r

9o 0.00 77.57 0.00 80.12 0.00 82.73 0.00 85.41 0.00 88.16 0.00 90.99

«9 1.4o 77.68 1.43 80.13 1.47 82.74 i .5i 85.42 i .55 88.17 1.59 91.01
88 a. 80 77.61

00 80.16 2.94 82.77 3.02 85.45 3.10 88.21 3.19 91.°4
8? 4.20 77.65 4.3o 80.21 4.4i 82.82 4.53 85.5i 4.66 88.27 4.79 91·11
86 5.6o 77-72 5.74 80.28 5.89 82.90 6.o5 85.5g 6 21 88.35 6.39 9i·20
85 7.00 77-81 7.18 80.37 7.36 82.99 7.56 85.69 7-77 88.46 -7-99 9i.3i
84 8.4i 77-91 8.62 80.48 8.84 83.li 9.08 85.8a 9-33 88.59 9-60 91.45
83 9-82 78.03 10.07 80.61 10.33 83.25 10.61 85.96 10.90 88.75 11.22 91.62
8a 11. a3 78.18 11.52 80.76 11.82 83.4i 12. i4 86.13 12.47 88.93 ia .83 91-81
8i ia.65 78_34 12.97 80.93 i3.3i 83.59 13.67 86.3a i4 .o5 89.14 14.46 92.03
8o i4.o8 78.52 14.44 81. i3 i4.8i 83.8o l5.22 86.55 15.64 89-87 16.09 92.27

79 i5.5i 78.73 15.90 8i.34 16.3a 84. o3 l6.77 86.79 17.24 89.62 17-74 92.55
78 16.95 78.96 17.38 81.58 17.84 84.28 l8 . ¿2 87.06 18.84 89.91 19.39 92.85
77 18.39 79-!9 18.86 8i.84 19-36 84.55 I9.89 87.34 20.46 90.22 ai .o5 93.i8
7θ 19.86 79.46 20.36 82.12 20.90 84.85 21.47 87.66 22.08 90.55 aa .73 93.53
75 21.3i 79-74 21.86 8a. 42 22.44 85.17 a3.06 88.00 23.72 90·9ΐ a4.42 93.9a
74 22.78 80. o5 23.37 82.75 a4.00 85.5a a4.66 88.37 25.37 91.30 a6.1a 94.33
73 24.26 80.38 24.89 83.10 a5.56 85.89 26.28 88.76 27.03 91.72 37.83 94.78
72 25.76 80.73 26.43 83.47 27.14 86.28 27-9° 89.18 28.71 92.17 39.57 95.25
71 27.26 81.11 27.98 83.87 28.74 86.71 29.54 8n 63 3o. 4o ga .65 3i .3a 95.76
7° 28.78 81.5o 29.54 84.29 3o.35 87.16 3i. 20 90·!1 3a. 11 93· i5 33.08 96.30

θ9 3o. 3i 81.93 3i. 12 84.74 31.97 87.63 3a.88 90.61 33.84 93.69 34.87 96.87
68 3i.86 82.37 32.71 85. ai 33.6i 88.i3 34.57 9i.i5 35.59 94.26 36.68 97-48
67 33.42 82.84 34.32 85.71 35.27 88.66 36.28 91 · 7i 37.36 94.86 38.51 98.13
'66 35.00 83.34 35.94 86.24 36.95 89.22 38.oi 92.31 39-15 9¿. 5o 4o.36 98.80
65 36.59 83.86 • 37.58 86.79 38.64 89.81 39-77 92-94 40.97 96.17 42. a4 99-Si
64 38.20 84.4i 39.25 87.38 4o. 36 90.44 4i .54 93.60 4a. 80 96.87 44. i5 100.27
63 39.83 84.99 4o. g3 87.99 42.10 9> -°9 43.34 g4.3o 44.67 97-62 46.08 101.06
6a 4i .49 85.5g 4a. 64 88.63 43.86 • 9r-77 45.17 95.o3 46.56 98.4o 48.o5 101.89
61 43.i6 86.23 44.37 89.3o 45.65 92·49 47.02 95.79 48.48 99·22 5o. o5 102.77
60 44.85 86.89 46.12 •90.0a 47.46 93.25 48.90 96.60 5o.44 ¡00.08 5a .08 103.69

59 46.57 87-69 47-9° 90.76 49-31 94.o4 5o.81 97-44 5a .42 100.98 54. i4 io4.65
58 48.32 88.3i ¿9 · 7° 91.53 5i. 18 94.87 5a. 76 98.33 54.44 101.9a 56. a5 105.67
57 50.09 89.08 5i .54 ga.35 53.o8 95.7^ 54.73 99-26 56.5o 102.9a 58.3g 106.73
56 61.89 89.87 53.4o 93.20 55.02 96.64 56.74 100.23 58.5g io3.g5 60.57 107.84
55 53.71 90.70 55.3o 94.08 56.99 97-59 58.79 101.a4 60.73 io5.o4 6a. 81 109.01
54 55.57 91.57 57.22 95.01 58.99 98.58 60.88 10a.3o 62.91 106.18 65.o8 no.a3
53 57.46 92.48 59· *9 96.98 61. o4 99-62 63.oi io3.42 65. i3 107.37 67.41 ni ,5a
5a 59-39 93.43 61.19 97.00 63.12 100.71 65.19 io4.58 67.41 108.6a θ9·79 112.86
5i 6i.35 94.42 63.23 98.05 65.25 101.84 67.41 io5.8o 69.73 109.93 72.a3 114.27
5o 63.35 95.45 65.3i 99·16 67.42 io3.o3 69.68 107.07 72.11 111.3o 74.73 ii5.74

49 65.38 96.53 67.44 100,3a 69.64 io4.27 72.00 108.4o 74.55 112.73 77-29 117.29
48 67.46 97.66 69.61 101.5a 71.91 io5.56 74.38 109.80 77.o5 1i4.24 79 -92 118.91
47 6969 98 83 71.83 102.78 74.23 106.9a 76.8a 111.25 79.6i 115.81 8a .6a 120.6l
46 71.76 100.06 74.10 io4.10 76.61 io8.33 79.32 112.78 82.24 117.46 85.4o 122.39
45 73.98 101.34 76.42 io5.48 79·05 109.82 81.89 114.38 84.94 119.18 88.25 124.26



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros iq3

Δ 84oo km 8600 km 8800 km 9000 km 9200 km 94oo km

h° d r d r d r d r d r d r

76.26 102.67 78.80 106.91 8i.55 111.37 84.51 1i6.o5 87.72 120.99 91 20 126.22
43 78.58 104.07 81.25 io8.4a 84.12 113.99 87.23 117.80 90.59 122.89 94.23 128.28
4a 80.97 io5.53 83.76 lo9-99 86.76 114.69 90.02 119.64 93.54 134.88 97.37 i3o.44
4i 83.4a 107.05 86.33 H1.64 89.48 116.46 92.89 iai.56 9669 136.97 100.60 132.71
4o 85.g3 108.65 88.98 ii3.36 92.28 Il8.¿2 95.85 ia3.58 99.73 139.16 103.95 i35.10

39 88.5i 110,32 9170 1i5.16 96.16 120.28 98.91 135.70 102.98 131.47 107.43 187.62
38 9117 112.06 g4.5i 117.04 98.í3 122.3a 102.06 127.92 io6.35 133.89 III.02 140.27
37 93·9° 113.88 97.4o 119.02 IOI.20 124.47 io5.33 i3o.26 109.83 i36.44 114.76 143.o5
36 96.72 115.79 ioo.38 121.09 Ιθ4.37 126.7a 108.71 132.71 113.45 139.12 Ii8.64 i46.oo
35 99·62 117-79 io3.46 123.27 107.65 129.09 112.22 135.29 117.20 i4i.95 122.68 1491»
34 102.62 11989 106.65 125.55 111,o5 131.57 115.85 i38,oa I2I . I I 144.94 126.90 i52.3g
33 Ιθ5.72x 122.09 109.95 127.94 114.57 i34.i9 119.63 i4o,88 ia5.18 i48.o8 i31,3o i55.86
3a 108.92 ia4.4o 113.37 i3o.46 118.23 i36«94 ia3.56 143.90 139.42 151.4i 135.90 i59.54
3i 112.23 126.82 116.91 133.11 122,o3 139.84 127.96 147.09 i33.86 154.93 140.72 163.43
3o Ii5.67 129.37 iao.5g 135.90 125.99 142.90 i3i.93 i5o.46 i38.49 158.65 145.77 167.57

a9 119.24 i3a.o5 1 a4.4a 138.83 i3o.12 146.i3 i36.4o 154.o3 143.35 162.60 151.08 I7I97
28 122.95 134.87 128.41 i4i.93 I 34.42 149.55 i4i.07 157.80 i48.44 166.80 156.67 176.65
27 I26.80 137.84 132.57 i45.2o 138.92 153.16 145.97 161.80 i53.8o 171.25 162.56 181.64
26 i3o,82 14o.97 i36.gi i48.65 i43.63 156.98 i5i.11 166.o5 i5g,44 176.00 168.79 186.97
25 135.01 144.28 i4i .44 i5a.3i i48.58 161.o3 156.52 170.57 165.4o 181.06 176.39 192.67
24 i3g.38 U7.78 i4&.20 i56.18 153.77 i65.34 162.21 i75.38 171.70 186.46 182,4o 198.77
23 143.96 i5i.48 151.18 160.28 159.23 169.91 ' 168.23 180.5i 178.37 192.25 189.86 ao5.34
22 148.75 155.¿0 156.4a 164.64 164.98 174.79 174.60 185.99 185.46 198.45 197.81 21 a.4o
2 I 153.79' 169.55 161.94 169.28 171.06 179.99 i8i.35 191.86 193.00 2o5.I1 206.32 330.02
20 159.08 163.97 167.75 174.22 177.50 i85.55 188.5a 198.i5 301.07 212.28 2i5.46 228.27

»9 164.65 168.67 173.90 179.49 184.33 191.50 196.17 304.91 209.70 220.θ3 225.3o 237.22
18 170.53 173.67 180.4i i85.i3 191.69 197.88 ao4.33 212.20 218.96 238.4i 235.92 246.96
17 176.75 179.02 187.32 191.17 199.33 20¿.75 a 13.08 220.07 228.94 237.52 247.44 267.60
16 i83.33 184.73 194.67 197.64 207.61 2 12.15 222.48 aa8.59 239.73 247.43 259.98 269.26
15 190.33 190.85 202.52 20¿.6l 216.48 220.l5 a3a.61 237.85 a5i .45 258.26 273.69 282.08
14 *97-77 197.4a 310.91 2 12 . l3 226.02 228.8l a43.58 247.g5 264.ai 270.15 288.75 296.27
i3 2o5.72 204.5o 219.9O 220.25 236.3i a38.a3 255.49 258.98 378.17 283.23 3o5.3g 312.o3
12 214.22 212.13 229.59 229.06 247.45 a48.5o 268.¿7 371.09 293.53 297·72 323.87 329.63
11 223.35 320.38 a4o.o4 238.64 259.56 259.73 a8a.69 a84.44 3io.5o 3i3.8a 344.53 349.42
10 233.18 239.34 a5i.36 249.09 272.78 272.08 298.35 299.23• 329.39 33i.83 367.80 371.81

9 243.80 239.08 263.69 260.54 287.28 a85.71 315.70 315.70 35o.54 352.11 394.22 397.36
8 255.3a 249.7a 277.i5 273.13 3o3.25 3oo,8i 335.00 334,i3 374.39 376.09 424.5o 436.77
7 267.85 26i.38 29^92 287.03 320.95 317.64 356.65 354.90 4oi.5a 4oi.34 459.56 460.95
(i 281.56 274.21 3o8.2i 3oa.45 340.69 336.5o 38i.10 378.48 43a,66 431.61 ¿00.66 501.19
5 296.62 288.40 3a6.3o 319.66 362.86 367.79 408.96 4o5.47 468.82 466.90
4 313.25 3o4.15 346.5o 338.98 387.94 382.01 441.o3 436.66 ¿11.33 5o8.54
3 33i.74 321.76 369.21 36o.81 416.58 409.77 478.34 473.10
2 35a.41 341.54 394.95 385.68 449.6i 441.92 522.34 5l6.22
1 375.69 363.g4 424.4o 414.a5 488.i4 479-56
0 4oa.12 389.47 458.4a 447.38 533.67 524.22



iq4 OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

Δ 9600 km 9800 km

Ti* d r d r

9o 0.00 93-9’ 0.00 96.9°

89 i.64 93-9a 1.69 96.93
88 3.29 93.96 3.39 96.96
87 4.93 94 .o3 5.o8 97- °4
86 6.58 94.13 6.78 97-i4
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 97.6i
82 13.22 94.77 i3.62 97-83
81 14.89 95.01 i5.35 98.08
80 16.58 95.37 17.09 98.36

79 18.27 95.56 18.84 98.66
78 19.97 95.88 20.59 99-00
77 21.69 96.23 22.37 99-38
76 a3.4a 96.61 24. i5 99·78
75 a5.16 97-02 25.95 100.22
74 26.92 97-46 27.77 100.69
73 28.69 97.93 29.60 101.19
72 3o .48 98.44 3i .45 IOI.73
71 32.29 98.98 33.33 102,3l
70 34.12 99·56 35.22 102.93

69 35.97 100.17 37.14 io3.58
68 37.84 100.81 39.08 io4.27
67 39.74 101.5o 4i .o5 io5.00
66 4i .66 102.22 43. o4 io5.77
65 43.61 102.99 45.07 106.59
64 45.59 io3_79 47.i3 107.46
63 47.60 io4.64 49.22 108.36
62 49.64 io5.53 5i.34 109.31
61 51.72 106.47 53.5i 110.3a
60 53.83 107.45 55.71 111.37

59 55.99 108.49 57.96 iia.48
58 58.18 109.57 60.26 1i3.65
57 60.42 110.71 62.60 1i4.88
56 62.70 III.91 64.99 116.16
55 65 ,o4 ii3.16 67.44 117.51
54 67.42 1i4.48 69-94 118.93
53 69.86 1i5.86 72.5o 120.42
5a 72.36 117.3o 75.13 121.98
51 74.9a 118.82 77-83 ia3.62
5o 77.55 iao.41 80.61 1a5.34

49 80.26 122.08 83.46 127.14
48 83. o3 ia3.84 86.39 129.04
47 85.88 125.67 89.41 13i.o4
46 88.82 127.60 92.53 133.13
45 91.85 129.63 95.75 i35.34

Δ 9600 km 9800.km

h° d r d r

44 94.97 i3i.76 99-o8 137.66
43 98.17 i33.97 102.5i i4o.10
4a 101.53 i 36.36 106.08 i4a.68
4i 104.99 i38.84 109.78 i45.39
4o 108.57 141.i5 113.6a i48.a5

39 1 ia.29 144.20 117.62 i5i.28
38 116.i5 147.10 121.78 154.47
37 120.17 i5o.17 126.12 157.84
36 ia4.36 153.4o i3o,66 161.42
35 128.72 156.83 135.4o 165.21
34 i33.29 160.46 i4o,37 169.24
33 i38.o7 164.3o i45.59 i73.5i
3a i43.o8 168.38 151.08 178.06
3i i48 34 172.72 156.86 182.91
3o 153.88 177.34 162.97 188.09

29 159-72 182.26 169.43 193.62
28 165.89 187.51 176.28 199.55
27 172.42 ig3.i4 i83.56 2o5.91
26 179-34 199-ϊ4 191-33 212.76

, 35 186.71 2o5.6i 199-61 a2O.i4
24 194.57 213,56 208.5o 228.1a
a3 202.97 220.06 218 06 236.77
aa 211.98 228.17 aa8.36 246.17
21 221.67 236.97 a39.5i 256.43
20 a3a.i3 246.54 a5i.64 267.66

19 243.46 356.99 264.87 379-99
18 355.79 268,4a 279-37 293.60
17 269.26 281.01 295.35 308.70
16 a84.o3 394.90 313.06 3a5.5a
i5 3oo.34 3io.32 33a.82 344.39
i4 3i8.43 327.53 354.99 365.68
i3 338.63 346.85 38o.08 389.89
ia 36i.34 368.68 408.72 4i7.65
11 387.08 393.54 44i.74 449.^8
10 4i6.5a 422.11 48o.a5 487.42

9 45o.55 455.37 525.8i 53a.11
8 490.32 494.17
7
6

537.50 54o.47

5
4
3 
a
1
0



TABLA Π·»"
Valoies de d y r para ^9 estaciones sismográficas de los dos hemisferios, relativos a un centro de proyección 

xfe = o°, λο = 5o° W



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

Δ
km

Azores
/i=46° 11 ;

a=N28°oaE

Alger 
/i=28°78 ; 

a=N46°88E

Athénes
Ji=i2°77;

a=N5o°89E

Balboa Heíghts 
h=59°a3; 
a=Ñ72°a6W

Barcelona 
/i=27°4i ;

a=N4i°83E

Berkeley 
h=i3°92; 
a=N5o°77W

Budapest 
/i=i3°97 ; 

a=N4o°58E

d r d r d r d r d r d r d r

ooo 4o.3 0.0 59.a 0.0 79-9 0.0 27.5 0.0 60.8 0.0 78.2 0.0 78.2 0.0
aoo 4o.3 1.8 59.a a. 1 79-9 2.6 27.5 17 60.8 2.1 78.2 2.5 78.2 a.5
4oo 4o.3 3.7 59.2 4.a 8o*  0 5.1 27.5 3.4 60.9 4.3 78.3 5.1 78.3 5.»
600 4o.4 5.5 59.3 6.4 80.2 7-7 27.6 5.1 61.0 6.5 78.5 7-6 78.5 7.6
800 4o.5 7-3 59.5 8.5 8o.4 10.3 27.6 6.8 61.1 8.6• 78.7 10.2 78.7 10.2

1000 4o. 6 9 a 59.7 10.6 80.7 12.9 37.7 8.5 6i.3 10.8 79θ 12.7 79-0 12.7
1200 40.7 11.0 59.9 12.8 81.1 i5.6 27.8 10.2 6i.5 i3.o 79-4 i5.3 79 3 i5.3
i4oo 40.9 12.9 60.1 i5.o 81.5 ‘18.2 a7-9 11.9 61.8 i5.2 79-8 17.9 79-7 17-9
1600 4i .0 i4.7 60.4 !7-i 82.0 20.9 28.0 13.6 62 . I 17.4 8o.3 20.6 80.2 20.5
1800 4i .2 16.6 60.8 19.3 82.6 23.6 28.1 i5.3 62.5 19.6 80.9 23.2 80.8 23.2

2000 4i .5 i8.5 61.2 21.6 83.2 26.4 28.3 17.1 62.9 21.9 8i.5 25.9 8i.4 25.9
2200 41.7 20.4 61.6 a3.8 83.9 29.2 28.4 18.8 63.4 24.2 82.2 28.7 82.1 28.6
a4oo 42.0 22.3 62 . I 26. I 84.7 3a .0 28.6 20.6 63.9 26.5 82.9 3i. 5 82.9 3i .4
2600 42.3 24.2 62.6 28.4 85.6 34.9 28.8 22.4 64.4 28.8 83.8 34.3 83.7 34.3
2800 42.6 26.2 63.a 3o. 7 86.6 37.8 29.0 24.1 65.o 31 .2 84.7 37.3 84.7 37.1

3ooo 43.0 28.2 63.9 33.1 87-7 4o.8 29.3 25.9 65.7 33.6 85.8 4o. I 85.7 4o.1
3200 43.4 3o. 2 64.6 35.5 88.9 43.9 29.5 27.8 66.4 36.o 86.9 43.1 86.8 43.1
34oo 43.8 3a. 2 65.3 37.9 9°·2 47.1 39-7 29.6 67.2 38.5 88.1 46.2 88.0 46.a
36oo 44.3 34.2 66.1 4o.4 91.5 5o.3 3o. 0 3i .5 68.1 4i. 1 89.5 49.4 89.4 49.3
38oo 44.8 36.3 67.0 43.0 93.0 53.6 3o.3 33.3 69.0 43.7 9°·9 52.7 90.8 5a.6

4 000 45.3 38.4 679 45.5 9^.7 57.0 3o. 7 35.2 699 46.3 9a5 56.1 93.4 56.o
4200 45.9 4o.6 68.9 48.2 96.4 60.6 3i .0 37.2 71.0 49.0 94.a 59.5 94.1 59.4
44oo 46.5 42.7 70.0 5o.9 98.4 64.3 3i .4 ’39.i 72.1 5i .8 96.0 63.o 95-9 63.o
46oo ¿7.1 45.0 71.2 53.7 100.4 68.1 3i.8 4i. i 73.3 54.6 98.0 66.8 97.9 66.7
48oo 47.8 47.2 72.4 56.6 102.7 72.1 3a. 2 43.1 74.6 57.6 100.1 70.6 100.0 70.5

5ooo 48.6 49-5 " 73.7 59.5 io5.1 76.2 3®-7 45.1 76.0 60.6 102.4 74.6 102.3 74.5
5200 49.3 5i.9 75.2 62.5 107.7 8o.5 33.1 47.a 77.5 63.7 io4.9 78.8 io4.8 78.7
54oo 5o. 1 54.3 76.7 65.6 110.5 85.o 33.6 49.3 791 66.9 107.6 83.a 107.5 83.i
5 600 5i .0 56.7 78.3 68.9 113.6 89.8 34.2 5i.5 80.9 70.2 I 10.6 87.8 ¡10.4 87.7
58oo 52.0 59.2 80.1 72.2 1.16.9 94.8 34.8 53.7 82.7 73.6 113.7 93.6 n3.6 93.5

6000 53.0 61.8 82.0 75.7 120.6 100.0 35.4 55.9 84.7 77-3 117.2 97-7 117.0 97θ
6200 54.1 64.5 84.o 79-3 124.5 io5.6 36.o 58.a 86.8 80.9 120.9 io3.1 120.8 102.9
64 00 55.2 67.2 86.2 83.o 128.9 ni .6 36.7 6o.5 89.1 84.8 125.0 108.8 124.9 108.6
6600 56.4 70.0 88.5 86.9 i33.6 II7-9 37.4 62.9 91·6 88.8 129.5 ii4.8 129.3 ii4.7
6800 57.7 7a9 91.0 91.0 138.8 124.7 38.2 65.4 9^.2 93.0 i34.4 121.3 134.2 121 .a

7000 59.0 769 93.7 95.3 i44.5 13a .0 39.0 67-9 97-1 97-4 i39.8 128.3 i39.5 ia8.1
7200 6o.5 78.9 96.6 99-8 i5o,8 i399 39.8 70.4 100.2 102.1 i45.7 i35.8 i45.4 135.6
7400 62.0 82.1 99-8 io4.5 157.8 148.5 40.7 73.0 io3.5 107.0 i5a. 2 i43.9 ¡52.0 i43.7
7600 63.7 85.4 io3.2 109.5 165.6 157.8 41.7 75.7 107.2 112.2 i59.5 i5a .8 159.a i5a .5
7800 65.4 88.8 106.9 114.7 174.3 168.1 42.7 78.5 111.1 117.7 167.6 162.4 167.3 16a .a

8000 67.3 9a-4 lio.9 120.3 184.0 179 4 43.8 8i.4 u5.4 ia3.6 176.6 173.0 176.3 172.8
8200 69.3 96.1 115.3 126.3 195.0 193.1 44.9 84.4 120.1 139-9 186.8 184.8 i86.5 i84.5
84 00 71.5 99-9 120.1 i3a.7 207.6 206.2 46.a 87.4 125.2 i36.6 198.4 198.0 198.0 19^.6
8600 73.8 103.9 125.3 i39.5 222.1 222. a 47.5 906 i3o.8 i43.8 211.6 212.8 211 .a 212.4
8800 76.3 108.2 i31.1 146.9 a38.8 24o.5 48.9 93-9 137.0 151.6 2a6.8 229.5 226.3 229.1

qooo 79° 112.6 i37.4 ¡54.9 258.4 261.7 5o.4 97·3 i43.9 160.1 2^4.5 248.8 243.9 248.3
9200 81.9 117.3 i 44.5 ¡63.5 281.6 286.4 52.0 100.8 i 51.6 169.4 265.3 271.1 264.6 270.5
94oo 85.i 122.2 15a. 3 173.0 309.5 315.9 53.7 io4.4 160.1 1796 290.0 297.5 289.3 296.7
9600 88.5 127.4 161.1 i83.4 343.6 35i .6 55.5 108.2 169.7 190.8 3ao.o 329.0 319.0 3a8.i
9800 9a· a 132.9 170.9 195.0 386.6 3g6.o 57.4 112.2 i8o.5 ao3.3 356.g 367.5 355.7 366.4



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros >97

Δ 

km

Cambridge 
h=43°56; 
a==N2i°55W

Capetown 
/i= 17073;

a=S54°iaE

Cartuja 
/i=33°32 ; 

a=N43°67E

d r d r d r

ooo 42.9 0.0 73.0 0.0 53.9 0.0
300 42.9 1 9 73.0 2.4 53.9 2.0
4oo 42.9 3-7 73.2 4.8 54.0 4.1
600 43.0 5.6 73.3 7-2 54.1 6.1
800 43.1 7·δ 73.5 9.7 54.2 8.1

1000 43.2 9·3 73.7 12 . I 54.4 10.2
1 300 43.4 11.3 74.0 i4.6 54.6 12.2
¡4oo 43 5 ι3. ϊ 74.4 17.0 54.8 i4.3
1600 43 7 i5.0 74.8 19.5 55.1 16.4
1800 43.9 16.9 7¿.3 22.1 55.4 i8.5

2000 44.2 18.8 75.9 24.6 55 7 30.6
2200 44.5 20.8 76.5 27.2 56.1 33.7
2^00 44.8 33.7 77-2 29.8 56.5 24.9
2600 45.1 24.7 77-9 32.5 57.0 27. I
2800 45.5 26.7 78.8 35.2 57.5 29.3

3ooo 45.9 28.7 79-7 38.o 58.o 3i.5
3200 46.3 3o.8 80.7 4o.8 58.6 33.8
34oo 46 8 32.8 81.7 43.7 59.3 36.1
36oo 47.3 34.9 82.9 46.6 60.0 38.4
38oo 47.8 37.1 84.2 49.7 60.7 4o.8

4 000 48.4 39.2 85.5 52.8 6i.5 43.3
Aaoo 49° 4i .4 87.0 56,o 62.4 45.8
44oo 49.6 43.7 88.6 59.3 63.3 48.3
46oo 5o. 3 45.9 9°.3 62.7 64.3 5o. 9
¿800 5i. 1 48.3 92.2 66.3 65.4 53.5

5ooo 5i .9 5o. 7 94.2 699 66.5 56.3
5200 52.8 53.1 96.3 73.7 67.7 59.1
54 00 53.7 55.5 98.6 77-7 69.0 63.0
56oo 54.6 58.1 IOI . I 81.8 70.4 64.9
5 800 55.7 60.7 io3.8 86.1 71 -9 679

6000 56.8 63.4 106.7 9°·7 73.5 71.1
6200 67-9 66.1 1Ο9·9 96.5 75.2 74.4
64oo 59.2 68.9 n3.3 100.5 77.0 77-8
6600 6o.5 71.8 117.1 io5.8 78.9 8i.3
6800 61.9 74.8 121.2 111.5 81.0 85.o

7000 63.4 77-9 135.6 117.5 83.3 88.8
7200 65.o 81.2 i3o.4 123.9 85 7 92.8
7400 66.7 84.5 135.7 i3o.8 88.3 97°
7600 68.5 87-9 141.6 i38.3 91·1 101.4
7800 70.5 91·5 i¿8.1 i46.3 94.1 106.0

8000 72.6 95.3 i55.2 155.0 97 · 4 I 10.8
8200 74.9 99-2 i63.2 i64.6 ιθθ-9 115.9
84oo 77-3 io3.3 172.2 175.1 104.7 131.4
8600 79-9 107.6 182.3 186.7 108.9 127.2
8800 82.7 112.1 193.6 <99-7 113.4 133.3

9000 85.7 116.8 306.6 214.3 118.4 i399
9200 89.0 121.8 231 .6 23o. 8 123.9 147.1
9400 92.5 127.1 238.9 369.7 I29-9 i54.7
9600 96.4 132.7 269.3 271.7 i36.5 163.1
9800 100.6 i38.7 283.5 297.5 i43.9 172.1

Cheltenham 
/i=44°io;
a=N29°38W

Chicago 
h=36°2O;
«=N34°34W

De Bill 
/i=2o°53 ; 

ci=lN 3 3 °58E

Del Ebro 
/i=38°78 ; 

a=N4i°78E

d r d r d r d r

4a.3 0.0 5o. 7 0.0 69.3 0.0 59.3 0.0
42.4 1.8 5o. 7 2.0 69.4 2.3 59 3 3.1
¿2.4 3-7 5o.8 4.0 69 ■ 4 4.6 59.3 4.2
¿2.5 5.5 5o. 9 5-9 69.6 7.0 59 3 6.4
42.6 7-4 5i .0 7-9 69-7 9 3 59.5 8.5

42.7 9.3 5i. 1 9-9 70.0 11.7 59-7 10.6
42.8 I I . 2 5i.3 1 ‘-9 70.3 i4.1 59-9 12.8
43.0 i3.0 5i.5 13.9 70.6 16.4 60.1 i5.0
43.2 14.9 51. 8· 16.0 71.0 18 8 6o.4 17 1
43.4 16.8 53.0 18.0 71.4 21.3 60.8 19.3

43.6 18.8 52.3 20.0 71 -9 23.7 6l . 3 21.6
43.9 20.7 52.7 22.1 72.5 36.3 6l.6 33.8
¿4.2 22.6 53.1 24.2 73.1 38.7 62. I 26.1
44.5 a4.6 53.5 26.3 73.8 3i .3 62.6 28.4
44.9 26.6 54.0 28.5 74.6 33.9 63.3 3o. 7

45.3 28.6 54.5 3o.6 75.4 36.6 63.9 33.1
45.7 3o. 6 55.0 32.8 76.3 39.3 64.6 35.5
¿6.1 32.7 55.6 35.1 77.3 4a .0 65.3 37-9
46.6 34.8 56.2 37.3 78.4 44.8 66.1 4o.4
47.2 36.9 56.9 39.6 79-5 47-7 67.0 43.0

47.7 3g.i 57-7 4a.o 80.8 5o. 7 679 45.5
48.3 4i.2 58.4 44.4 82.1 53.7 68.9 48.3
49.0 43.5 5g.3 46.8 83.5 56.8 70.0 50.9
49-7 45.7 60.2 ^9-3 85.i 60.1 71.2 53.7
5o. ¿ 48.o 61.1 51.9 86.7 63.4 72.4 56.6

51.2 5o. 4 * 6a¿ 54.5 88.5 66.9 73.7 59.5
5.a .0 52.8 63.3 57.2 90.5 70.4 75.3 63.5
52.9 55.3 64.5 59-9 9a-6 74.1 76.7 65.6
53.9 57.8 65.7 62.7 94.8 78.0 78.3 68.9
54.9 6o.4 67.0 65.7 97-a 83.0 80.1 72.3

55.9 63.o 68.5 68.7 99-8 86.3 82.0 75.757.1 65.7 70.0 71.8 103.6 90.6 84.o 79-3
58.3 68.5 71.6 75.0 io5.6 95.a 86.3 83.o
59.6 71.4 73.4 78.3 108.9 100.1 88.5 86.9
61.0 74.4 75.3 81.7 113.5 io5.3 91.0 91.0

62.4 77-5 77-3 85.3 116.4 110.7 93.7 95.3
64.o 80.7 79-4 89.0 130.6 ii6.5 96.6 99-8
65.7 84.0 81.7 9a-9 135.3 123.7 99-8 io4.5
67.5 87.4 84.2 97-0 i3o.3 129.4 io3.3 109.5
69.4 9o 9 86.8 IOI .2 i35.9 i36.5 106.9 114.7
71.5 94.6 89.7 io5-7 l42.0 144.2 no.9 120.3
73.7 98.0 93.8 i 10.¿ i48‘. 7 i52.5 115.3 136.3
76.0 102.5 96.2 115 ,¿ i56.3 161.6 120.0 i32.7
78.6 106.8 99-8 120.7 i64.6 171 6 125.3 i3g,5
81.3 111.2 103.7 126.3 174.0 182.6 131.0 »46.9

84.2 ii5.9 108.0 i3a. 2 184.7 194.8 i37.4 i54.8
87.4 120.8 1 ia .7 i38.6 196.7 208.4 i44.4 i63.5
9°-9 126.0 1179 145.4 3 10.5 223.8 i52.3 173.0
94.7 i3i .5 12.3.5 152.7 336.5 241.4 161.0 i83.4
98.7 137 ¿ 129.7 160.7 245.1 261.6 170.9 194.9



iq8 OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

Δ 
km

Denver 
/i=26°23 ; 
a=N44°6aW

Eskdalemuir 
h=22°92;

a=Na6°77E

Frankfurt 
h=i9°56;

a=N35°36E

Georgetown 
/i=43°86;

Gottingen 
/i=i8°i4 ; 

a=N34°5aE

Hamburg 
h=i7°29; 

a=N3a°59E

Jena
h=i7°44; 

a=N35°52Ea=Na9o4aW

d r d r d r d r d r d r d r

ooo 62.2 0.0 66.3 0.0 70.6 0.0 42.6 0.0 72.5 0.0 73.6 0.0 73.4 0.0
200 62.2 2.2 66.3 2.3 70.6 2.3 42.6 1.8 72.5 2.4 73.6 2.4 73.4 2.4
4 oo 62.3 4.4 66.4 4.5 70.7 4.7 42.6 37 72.6 4.8 73-7 4.8 73.5 4.8
6oo 62.4 6.5 66.5 6.8 70.8 7·1 42.7 5.6 73.7 7-2 73-9 7-3 73-7 7·3
8oo 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 n.4 71.3 11.8 42.9 9-3 73.2 12.0 74.3 12.2 74.1 12.1
1200 63.o i3.1 67.1 13.7 71.6 i4.2 43.0 11.2 73.5 i4.5 74.6 14.6 74.4 i4.6
i4oo 63.3 15.4 67.5 16.0 7’9 16.6 43.2 i3.1 73.8 16.9 75.0 17.1 74.8 17.1
ifioo 63.6 17.6 67.8 i8.3 72.3 19-1 43.4 i5.o 74.2 19-4 75.4 19-6 75.2 19.6
1800 64.o *9-9 68.2 20.7 72.8 21.5 43.6 16.9 74 7 31.9 75.9 22.2 75.7 22 . I

2000 64*4 22.2 68.7 23 . I 73.3 24.0 43.9 18.8 75.3 24.5 76.5 a4.8 76.3 24.7
2200 64.9 a4.5 θ9·3 a5.5 73-9 26.5 44.1 20.7 76.9 27.1 77.1 27.4 76.9 27.3
2^00 65.4 26.8 69.8 37-9 74.5 29.1 44.4 22.7 76.6 39-7 77-8 3o. 0 77-6 39-9
2600 66.0 39.3 70.5 3o.4 75.2 3i.7 44.8 24.7 77.3 32.3 78.6 32.7 78.4 3a.6
2800 66.6 3i.6 71.2 33.9 76.0 34.3 45.1 26.6 78.1 35.0 79-4 35.4 79-2 35.3

3ooo 67.3 34.1 7<-9 35.5 76.9 37.0 45.5 28.7 79·° 3’7.8 8o.4 38.2 80.1 38.i
3200 68.0 36.6 72.8 38.i 77.8 39.8 45.9 3o. 7 80.0 4o. 6 8i.4 4i. 1 81 . I 4i .0
34oo 68.8 39.1 73.7 40.7 78.8 42.6 46.4 32.8 81.1 43.4 82.5 44.0 82.2 43.9
36oo 69-7 4i.7 74.7 43.4 79.9 45.5 46.9 34.9 82.2 46.4 83.7 46.9 83.4 46.8
38oo 7θ·7 44.3 75.7 46.a 81 . I 48.4 47.4 37.0 83.5 49.4 84.9 5o. 0 84.7 ¿99

4 000 71.7 47.0 76.9 49-0 82.4 5i. 4 48.o 39.1 84.8 5a. 5 86.3 53.1 86.0 53.0
4200 72.8 49-7 78. I 5a .0 83.8 54.5 48.6 4i .3 86.3 55.6 87.8 56.4 87.5 56.2
44oo 74.0 5a. 6 79.4 55.0 85.3 57.7 49.3 43.5 87.8 58.9 89.4 69-7 89.1 5q.6
4600 7¿.3 55.5 80.8 58.o 86.9 61.0 5o. 0 45.8 89.5 62.3 91.2 63.1 9°-9 63.o
4800 76.6 58.5 82.4 61.2 88.6 64.4 5o. 7 48.i 91 -4 65.8 93.1 66.7 93.8 66.5

5ooo 78.1 61.5 84.o 64.5 9°-4 νθ7·9 5i .5 5o.5 93·3 69.4 96.1 70.4 94.8 70.2
5200 79-6 64.7 85.8 679 93.4 71.5 52.3 52.9 96.4 73.2 97·3 74.3 96.9 74.1
54oo 8i.3 68.0 87·7 71.4 94.6 75.3 53.2 55.4 97-7 77-1 99-6 78.3 99·3 78.1
56oo 83.i 71.4 89·7 75.0 96.9 79-3 54.2 67-9 100.2 81.2 10a. 2 82.4 101.8 82.2
58oo 85.o 74-9 91 -9 78.8 99 -4 83.4 55.2 6o.5 102.8 85.5 io4.9 86.8 io4.5 86.6

6000 87.1 78.6 94.3 82.8 102.1 87.7 56.3 63.2 105.7 90.0 107.9 91.4 107.5 91.2
6200 89.3 82.4 96.8 86.9 io5.1 93.2 57.5 65.9 108.8 9^-7 1 I 1 . I 96.3 110.7 96.0
64oo 91 7 86.4 99-6 91.3 108.2 97-0 58.7 68.7 112.2 99-7 114.6 101.4 114.2 ΙΟΙ . I
6600 94.3 90.5 102.5 95.8 111.7 102.0 60.0 71.6 115.8 104.9 118.4 106.8 118.0 106.4
6800 97-1 9^-9 io5.7 100.6 n5.5 107.3 61.4 74.6 II9·8 110.5 122.6 112.5 122 . I 112.1

7000 100.1 99-5 109.2 io5.6 119.5 1 i3.o 62.9 77-7 124.2 116.4 127.1 118.6 126.6 118.2
7200 io3.4 io4.3 n3.o III .0 133.9 119.0 64.4 80.9 128.9 132.8 i32 . I 125.2 i3i. 5 124.7
74oo 106.9 109.4 117.1 116.7 128.8 125.4 66.1 84.2 i34.i 139.6 137.5 132.2 136.9 i3i 7
7600 110.7 114.8 121.6 122.7 134.1 i32.3 679 87.6 i39-9 i36.9 i/i3.5 139.8 142.9 139.2
7800 1’4.9 120.5 126.5 129.2 i39-9 i39-7 e9-9 9ia 146.2 i44-7 i5o,2 i48.o i^9-4 i47.4

8000 119-4 126.6 i3i.9 136.2 146.4 147.7 72.0 94.9 i53.2 153.3 157.5 i56.9 156.7 i56.2
8200 ia4.4 i33.a 137.8 i43.7 i53.5 156.5 74.2 98.8 161.0 162.7 165.7 166.7 i64.8 165.9
84oo 129.9 i4o. 2 i44.3 ¡5i.8 161.5 166.0 76.6 102.9 169.7 173.0 174.9 177.4 174.0 176.6
8600 135.9 147.8 151.6 160.6 170.4 176.5 79.1 107.1 i79·5 i84.3 i85.3 189.4 184.2 i88.5
8800 i42.5 i56.1 >59-7 170.3 180.4 188.1 81.9 111.6 190.6 1970 197.0 202.7 195.9- 201.7

qooo ϊ49.9 ¡65.1 168.7 180.9 191 -8 201.1 84.9 116.3 ao3.2 211.2 210.5 217.7 209.2 2i6.5
9200 i58. i 174.9 178.9 193.7 ao4.8 215,6 88.1 121.3 217.6 227.2 226.0 234.8 224.5 233.4
g4oo 167.3 185.7 190.5 ao5.9 319.7 23a. 1 91.6 126.5 234.4 245.6 a44 0 254.4 242.3 252.8
9600 177-7 197 · 7 203.7 220.7 237.0 a5i .0 934 i3a. 1 a54.o 266.8 a65.2 277.2 263.2 275.3
9800 189.0 211.1 218.8 287.5 257.3 272.9 99·® i38.o a77·3 291.6 290.5 3o4.a 288.1 3oi.9
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Δ 
km

Kew 
h=23°77; 

a=N3¡ °27E

La Paz 
h=65°67; 
a=N46°42W

La Plata 
h=54°3i ; 
a=Si i°igW

Lick 
h=i4°5o; 
a=N5i°aaW

Lisboa 
/i=36°i7; 

a=N39°2iE

Moncalieri 
/i=2 2°ao;

a=N4o°aiE

New Orleans 
h=4i°5o;
a=N48°2oW

d r d r a r d r d r d r d r

ooo 65.2 0.0 21.6 0.0 32.2 0.0 77-4 0.0 5o.8 0.0 67.2 0.0 45.0 0.0
200 65.2 2.2 21.6 1.6 32.2 >-7 77.6 2.5 5o.8 2.0 67,2 2.3 45.1 1.9
4oo 65.3 4.5 21.6 3.3 3a. 2 3.5 ->7.5 5.0 5o.8 4.0 67.3 4.6 45.1 3.8
600 65.4 6.7 21.6 4-9 32.3 5.2 77-7 7.5 5o.9 5-9 67.4 6-9 45.2 5.7
800 65.6 9·° 21.6 6.6 32.3 6-9 77-9 10.1 5i .0 7-9 67.6 9.1 45.3 7.6

1000 65.8 11.2 21.7 8.2 32.4 8.7 78.2 12.6 5i. 2 99 67.8 11.4 45.4 9-5
1200 66.1 i3.5 21.8 9-9 32.5 io.4 78.5 i5.2 5i .3 n-9 68.1 i3.8 45.5 11.4
i4oo 66.4 i5.8 21.8 11.6 32.6 ia. 2 78·9 17.8 5i .5 i3.9 68.4 16.1 45.7 i3.3
1600 66.7 18.1 21.9 l3.2 32.8 i4.o 79-4 20.4 5i.8 16.0 68.8 i8.5 45.9 i5.2
1800 67.1 20.5 22.0 i4.9 32.9 15.7 8o. o 23.0 52 . I 18.0 69.3 20.9 46.i 17.2

2000 67.6 22.8 22.1 16.6 33.1 17.5 80.6 a5.7 52.4 20.0 69-7 23.3 46.4 ’9·’2 200 68.1 25.2 22.2 i8.3 33.3 19.3 8i.3 28.4 52.7 22.1 70.2 25.7 46.7 21. I
2^00 68.7 27.6 22.4 20.0 33.5 21.1 82.0 31.2 53.1 24.2 70.8 28.1 47.0 23.1
26OO 69.3 3o. i 22.5 21.7 33.7 a3.o 82.9 34.0 53.5 26.3 71.5 3o.6 47.4 25.1
28OO 70.0 32.5 22.7 23.4 34.0 24.8 83.8 36.9 54.0 28.5 72.2 33.2 47.8 27.2

3ooo 70.7 35.1 32.9 25.2 34.3 26.7 84.8 39.8 54.5 3o. 6 73.0 35.8 48.2 29.2
3200 71.5 37.7 23.0 26.9 34.6 28.5 85.9 42.8 55.0 32.8 73.8 38.4 48.7 3i .3
34oo 72.4 4o.3 23.2 28.7 34.9 3o.4 87.1 45.8 55.6 35.1 74.7 4i. 1 49.a 33.4
36oo 73.4 43.0 23.5 3o. 5 35.a 32.3 88.4 48.9 56.3 37.4 75.7 43.8 49.7 35.6
38oo 74.4 45.7 23.7 32.3 35.6 34.3 899 52.2 57.0 39· 7 76.8 46.6 5o. 3 37.7

4 000 75.5 48.5 a3.9 34.2 36.o 36.3 9t-4 55.5 57.7 42.0 78.0 49.5 5o.9 899
6200 76.7 5i.4 34.2 36.o 36.4 38.3 93·o 58.g 58.5 44.4 79-3 52.5 5i .6 42.2
44oo 78.0 54.3 2¿ .5 37.9 36.9 4o. 3 94.8 62.4 59.3 46.8 80.6 55.5 52.3 44.5
4 600 79-4 57.4 24.8 39.8 37.4 42.3 96.8 66.1 60.2 49.3 82.1 58.6 53.0 46.8
¿800 80.9 6o.5 25 . I 4i.7 37.9 44.4 98.9 69-9 61.2 5i .9 83.7 61.8 53.8 49.2

5ooo 82.4 63.7 25.5 43.7 38.4 46.5 IOI . i 73.8 62.2 54.5 85.3 65.2 54.7 5i .6
5200 84.i 67.0 25.8 45.7 39-0 48.7 io3.5 78.0 63.3 57.2 87.1 68.6 55.7 54.1
54oo 86.0 70.5 26.2 47.7 39.6 5o.9 106.2 82.3 64.5 59-9 89.1 72.2 56.6 56.7
5 600 88.0 74.1 26.6 49.8 4o.2 53. a 109.0 86.8 65.8 62.8 91.3 75-9 57.6 59.3
58oo 90.1 77-8 27.0 5i.8 40.9 55.5 I 12 . I 91·5 67.1 65.7 93.5 79-8 58.7 62.0

6000 9a 81.7 27.5 54.0 41.7 57.8 115.5 96.5 68.5 68.7 95-9 83.8 599 64.7
6200 94.8 85.7 28.0 56.1 42.5 60.2 119.2 101.8 70.1 71.8 98.5 88.0 61.2 67.5
64 00 97-5 89.9 28.5 58.3 43.3 62.6 123.2 107.4 71.7 75.0 101.3 9a-4 62.5 70.5
6600 100.3 94.4 29.0 60.6 44.2 65.1 127.5 113.3 73.4 78.3 io4.4 97° 63.9 73.5
6800 io3.4 99-1 29.6 62.9 45.1 67.7 l32.2 II9-7 75.3 81.7 107.7 101.9 65.4 76.6

7000 106.8 io4.0 3o. 2 65.3 46.i 70.4 l37.4 126.5 77.3 85.3 111.3 107.1 67.1 79-8
7200 110.4 109.3 3o.8 67-7 47.1 73.1 i43.2 133.8 79·5 89.1 115.2 112.6 68.8 83.i
7400 114.4 114.7 3i. 5 70.2 48.a 75.9 i49.5 141.7 81.8 93.0 119.5 118.4 70.7 86.6
7600 118.7 120.6 32.2 72.7 49.4 78.8 156.5 i5o.3 84.2 97·° 124.1 124.6 7a-7 90.2
7800 123.4 126.9 33.0 76.3 5o. 7 81.8 i64.3 159.7 86.9 101.3 129.2 i3i .3 74.8 94.0

8000 128.5 133.6 33.8 77 9 5a .0 84.8 173.1 170.0 89.8 io5.8 i34.8 i38.5 77·1 97-98200 134.2 i4o.8 34.6 80.7 53.5 88.0 182.9 181.4 9a 9 I 10.5 l41.0 i46.2 79·5 102.0
84oo i4o.4 i48.6 35.5 83.5 55.0 91.3 194.0 194.1 96.3 115.5 i¿7.8 i54.6 82.2 io6.3
8600 i¿7.3 157.1 36.5 86.4 56.6 94.7 206.6 208.3 99-9 120.7 i55.4 i63.8 85.o 110.8
8800 i55.o 166.4 37.5 89.4 58.4 98.3 221.1 224.4 io3.8 126.3 i63.8 173.8 88.1 ii5.6

9000 i63.6 176.5 38.6 92.4 60.2 102.0 238.0 242.8 108.1 i32.3 173.3 184.9 9»4 120.6
9200 173.2 187.8 39-7 95-7 62.2 io5.8 357.7 264.1 112.8 138.7 184.0 197.a 95.1 125.9
9400 184.1 200.2 4i .0 99° 64.4 109.8 281.0 289.0 1 i8.o i45.5 196.3 210.9 99.0 i3i .6
9600 196.5 214.2 42.3 102.5 66.7 n4.1 309.1 3i8.7 123.6 i5a .8 210.1 226.5 Ιθ3.2 137.6
9800 210.6 23o.0 43.7 106.0 69.2 118.5 343.6 354.7 ia9-9 160.8 226.2 244.2 107.9 i44.o
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Δ 
km

Ottawa
/i=39°24 
a=N23°i7W

Oxford
/i=24°o8 ;

a=N3o°64E

París 
h=23°63; 

α=Ν34°77Ε

Pompei
/i=i9°o4;

a=N46°35E

Port au Prince 
/i=6i °a8;
a=N48°55W

Potsdam 
/i=i6°o5;

a—N34°49E

Rio de Janeiro 
/i=66°i6;

a=Si5°73E

d r d r d r d r d r d r d r

ooo ΙχηΛ 0.0 64.8 0.0 65.4 0.0 71 3 0.0 25.6 0.0 75.3 0.0 21.1 0.0
200 1-9 64.9 2.2 65.4 2.2 71.3 2.4 25.6 1-7 75.3 a.4 21.1 1.6
4oo 47.5 3.8 64.9 4.5 65.5 4.5 71.4 4-7 25.6 3.3 75.4 4.9 21.1 3.3
600 47.6 5.7 65.o 6.7 65.6 6-7 71.5 7-1 25.7 5.0 76.5 7.3 21.2 4-9
800 47.7 7-7 65.2 8-9 65.8 9° 71.7 9-5 25.7 6-7 75.7 9.8 21.2 6.6

1000 4*7-8 9-6 65.4 11.2 66.0 11.3 72.0 11 9 25.8 8.4 76.0 12.4 21.2 8.2
1200 47-9 11.6 65.7 i3.5 66.2 i3.5 72.3 i4.3 25.8 10.1 76.3 14.9 21.3 9-9
i4oo 48,i 13.6 66.0 i5.8 66.5 i5.8 72.6 16.7 35.9 11.8 76.7 17.4 21.4 11.5
1600 48.4 15.5 66.3 18.1 θθ.9 18.2 73.0 19.2 26.0 i3.5 77.2 20.0 21.5 i3.2
1800 48.6 17.5 66.7 20.4 67.3 20.5 73.5 21.7 26.2 i5.2 77-7 22.6 21.6 i4.9

2000 48.9 19.5 67.2 22.7 67.8 22.9 74.0 24.2 26.3 16.9 78.3 25.2 21 ..7 16.6
2200 49 a 2 1.5 67.7 25 . I 68.3 25.3 74.6 26.7 26.4 18.6 78 9 27.8 21.8 i8.3
2600 49.6 23.6 68.2 27.5 68.8 27.7 7¿. 3 39.3 26.6 20.4 79-7 3o.5 31 .9 20.0
2600 5o.0' a5.6 68.9 3o. 0 69.5 3o. 1 76.0 3i .9 26.8 22.1 8o.5 33.3 22 . I 21.7
2800 5o. 4 27.7 69.5 32.4 70.2 32.6 76.8 34.6 27.0 23.9 8i.4 36.i 22.2 23.4

3ooo 5o.8 29.8 70.3 34.9 7°-9 35.1 77-7 37.3 27.2 25.7 82.3 38.9 22.4 25. I
3200 5i .3 31.9 71.1 37.5 71.7 37.7 78.6 4o. 1 27.4 27.5 83.4 4i.8 22.6 26.9
3/|00 51.9 34.1 72.0 4o. I 72.6 4o. 4 79-7 42.9 27.6 39.3 84.5 44.8 22.8 28.7
36oo 52.4 36.3 7a-9 42.8 73.15 43.1 80.8 45.8 37-9 3i. 1 85.7 47.8 23.0 3o.5
38oo 53.0 38.5 73-9 45.5 74.6 45.8 82.0 48.7 28.2 33.0 87.1 5o.9 23.2 32.3

4 000 53.7 4o.8 75.0 48.3 75.7 48.6 83.3 5i .8 28.5 34.9 88,5 54.1 23.5 34.1
6200 54.4 43.1 76.2 5i .2 76.9 5i,5 84.7 54.9 28.8 36.8 90.1 57.5 23.7 36,o
44oo 55.2 45.4 77-5 54.1 78.2 54.4 86.2 58.i 39.2 38.7 91.8 60.9 24.0 37.8
46oo b6.o 47.8 78.8 57 1 79-6 57.4 87.8 61.5 39.5 4o. 6 93-6 64.4 24.3 39.7
48oo 56.9 5o. 3 8o.3 60.2 81.1 60.6 89·6 64.9 39-9 4a .6 95.6 68.1 24.6 4i.6

5ooo 57.8 52.8 81.9 63.4 82.7 63.8 91.5 68.4 3o.3 44.6 97-7 71 · 9 24.9 43.6
5200 58.8 55.3 83.6 66.7 84.4 67.2 93.5 72.1 3o.8 46.7 100.0 75.9 25.3 45.6
54oo 59.8 58.o 85.4 70.2 86.2 70.6 9°-7 70.0 3i. 2 48.8 102.5 80.0 a5.6 47.6
56oo 61.0 60.7 87.3 73.7 88.2 74.2 98.1 80.0 3i.7 50.9 io5.2 84.3 26.0 49.6
5 800 62.2 63.4 89.4 77-4 9°·4 77-9 100.7 84.2 32.2 53.0 108.1 88.8 26.5 5i,7

6000 63.4 66.3 91 7 81.2 92-7 81.8 io3.4 88.5 32.8 55.2 III .2 93.6 26.9 53.8
6200 64.8 69.2 94.1 85.3 95.1 85.9 106.4 93·! 33.4 57.5 114.6 98·6 27.4 56.o
64oo 66.3 72.3 96.7 89.5 97-8 90.1 109.7 98.0 34.0 5g.8 ii8.3 103.9 379 58.2
6600 67.8 75.4 99-5 939 100.7 94.6 113.2 io3.1 34.7 62.1 122.3 109.6 28.4 6o.5
6800 69.5 78.6 102.6 98.5 io3.8 99·3 117.0 io8.5 35.4 64.5 126.7 ii5.6 118.9 62.8

7000 71.3 82.0 io5.g io3.4 107.2 io4.2 121.2 114.2 36.i 66.9 131.6 122.0 29.5 65.1
7200 73.2 85.5 . ιθ9 5 io8.5 110.8 109.5 125.7 120.3 36.9 69.5 i36.9 128.8 3o. 2 67.5
7400 75.2 89.1 113.4 n4.o ii4.8 n5.o i3o. 7 126.9 37-7 72.0 142.7 136.2 3o.8 70.0
7600 77-4 93-9 117.6 119.8 119.2 120.9 i36.2 i33.9 38.6 74.7 149.1 ¡44 2 3i .5 72.5
7800 79-7 96.9 122.2 126.0 123.9 127.2 l42.2 i4 1.5 39·5 77-4 156.2 152.9 32.3 75.1

8000 82.2 101,0 127.3 i3a. 6 129.1 I 34.0 i48.6 M9.7 4o.5 80.2 164.1 162.4 33.0 77.7
8200 85.o io5.3 132.9 139.8 134.8 i4i .3 i56.2 i58.7 4i.6 83.i 173.0 172 9 33.9 8o,4
84oo 87 -9 109.9 189.0 i^7.5 i4 1.1 149.1 i64.4 i68.5 43.7 86.0 i83.o 184.4 34.7 83.3
8600 91.0 ii4.7 i45.8 155.9 i48.o 157.7 173.6 179 3 43.9 891 1943 197.3 35.7 86.2
8800 94.5 119.8 i53.3 i 65.0 155.7 167.0 184.0 .191.2 45.1 92.3 207.2 211.8 36.7- 89.1

9000 98.2 125,2 161.7 175.0 i64.4 177.2 195.8 204.6 46.5 95.6 222.0 228.2 37.7 92.2
9200 102.2 i3o_9 171.2 186.0 174.1 188.6 209.3 3’9 7 47-9 99° a39.2 246.9 38.9 9M
9^00 106.6 137.0 181.8 198.3 185.1 201.2 224.9 236.8 49.5 102.5 359.3 268.6 4o. 1 98-7
q6oo 111.4 i43.5 x93 · 9 212.0 197.6 2 15.3 243.0 256.5 5i. 1 106.2 283.3 394.2 4i .4 103.1

00
 

00
> CJi I 16.6 i5o,5 207.8 227.5 212,0 23l .2 264.3 279.5 62.9 110.0 3l2, i 3a4.6 43.7 ¡o5.6
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A
km

Rocca di Papa 
/i=ao°oo;

a=N44°88E

St. Louis 
/i=36°6i; 
a=N38°94W

Sant<° de Chile 
. /i=5i°3i ;

a=Sa8°i5W

Strasbourg
A=2O°66;

a=N36°73E

Sucre 
/i=65°77 ; 
a=S3-°33W

Tacubaya 
Λ=38°ο6; 
a=N65°o5W

Tucson 
h=a4°34; 
a=N54°i5W

d r d r d r d r d r d r d r

ooo 70.0 0.0 5o. 3 0.0 35. j 0.0 69 a 0.0 ai .5 0.0 48.7 0.0 64.5 0.0
200 70.1 2.3 5o. 3 2.0 35.1 1.8 69.2 2.3 a 1.5 1.6 48.7 !-9 64.5 2.2
4oo 70.1 4.7 5o. 3 3-9 35.1 3.5 69.3 4.6 21.5 3.3 48.8 3.9 64.6 4.5
600 70.3 7·° 5o. 4 5.9 35,2 5.3 69.4 7.0 21.5 4.9 48.8 5.8 64.7 6.7
800 70.4 9-4 5o.5 79 35.3 71 69.6 9-3 21.5 6.6 48.9 7-8 64.9 8»

1000 70.7 11.8 5o. 7 9-9 35.3 8.8 69.8 11.7 21.6 8.2 4g.i 9-7 65.1 II .2
1200 71.0 l4.2 5o.9 n-9 35.5 10.6 70.1 i4.0 21.7 9-9 49.a n.7 65.3 i3.4
i4oo 71.3 16.6 51.1 i3.g 35.6 12.4 70.4 16.4 21.7 11.6 49.4 i3.7 65.6 15.7
1600 71 -7 19.0 5i .3 15.9 35.7 14.2 70.8 18.8 ai .8 l3.2 49-7 15.7 66.0 18.0
1800 72.2 21.4 5i .6 17-9 35.9 16.0 71.3 21.2 21.9 i4.9 49-9 17.7 66.4 20.3

2000 72.7 23.9 5i.9 20.0 36.1 17.8 71.8 23.7 aa .0 16.6 5o. 2 »97 66.8 25.7
2200 73.3 26.4 52.2 22.0 36.3 19-7 72.3 26.2 aa. 1 i8.3 5o. 6 21.7 67.3 25.0
2^00 73.9 28.9 52.6 24.1 36.5 a 1.5 7a-9 28.7 aa .3 20.0 5o.g a3.8 67 9 27.4
26OO 74.6 3i,5 53.0 26.2 36.8 23.4 73.6 3i .3 22.4 21.7 5i .3 25.9 68.5 a9 9
28OO 75.4 34.2 53.5 28.4 37.i 25.3 7¿.4 33.9 aa .6 23.4 5i .8 28.0 69.2 3a.3

3ooo 76.2 36.8 54.0 3o.5 37.4 27.2 75.2 36.5 aa .8 25.2 52.2 3o. 1 699 34.8
3200 77.1 39.5 54.5 3a. 7 37-7 29·1 76.1 39.a 22.9 26.9 5a .7 3a.3 70.7 37.4
34oo 78.1 42.3 55.1 34.9 38.i 3i .0 77.1 4a.o 23 . I 28.7 53.3 34.5 71.6 4o.0
36oo 79 a 45.2 55.7 37. a 38.5 33.0 78.2 44.8 23.4 3o.5 53.9 36.7 72.5 42.7
38oo 8o.4 48.i 56.4 39.5 38.9 35.0 79-3 47.6 a3.6 3a.3 54.5 38.9 73.5 45.4

4 000 81.6 5i. 1 57·1 41.8 39.3 37.0 8o.5 5o. 6 23.8 34.1 55.2 4l.2 74.6 48.i
4200 83.o 54.1 579 44.2 39.8 39.0 81.9 53.6 24 . i 36.o 56.o 43.6 75.8 5i .0
44oo 84.5 57.3 58.7 46.6 4o.3 4i. 1 83.3 56.7 24.4 379 56.8 45.9 77.0 53.9
46oo 86.0 60.6 59.6 49.1 4o.8 43.a 84.8 60.0 24.7 39.8 57.6 48.4 78.4 56.9
48oo 87.7 63.9 60.6 5i .6 4i .4 45.3 86.5 63.3 25.0 41.7 58.5 50.9 79-8 60.0

5ooo 89.6 67.4 61.6 54.2 42.0 47.5 88.3 66.7 a5.3 43.7 59.5 53.4 8i.4 63.2
5200 91.5 71.0 62.7 56.9 42.7 49.8 90.2 70.3 25.7 45.7 6o.5 56.o 83.1 66.5
54oo 93.7 74.8 63.8 59-7 43.4 5a .0 93.3 74.0 a6.1 47-7 61.6 58.7 84.9 69956oo 95-9 78.7 65.1 6a .5 44.1 54.3 94.5 77-8 26.5 49-7 6a.8 6i.4 86.8 73.4
58oo 98.4 82.8 66.4 65.3 44.9 56.7 9®-9 81.8 26.9 5i.8 64.o 64.3 88.9 77-1
6000 IOI . 1 87.0 67.8 68.3 45.7 5g.1 99 5 86.0 27.4 53.9 65.3 67.2 91·1 80.9
6200 103.9 91.·5 69.3 71.4 46.6 61.6 10a. 3 9°-4 27.8 56.1 66.8 70.2 93.5 84.964oo 107.0 96.2 7°-9 74.6 47.5 64.1 io5.3 95.0 28.3 58.3 68.3 73.3 96.1 89.1
6600 110.4 101.1 72.6 77-9 48.5 66.7 108.6 999 28.9 60.6 699 76.5 98.9 93.4
6800 114.1 106.4 74.5 8i.3 4g.5 69.4 11a. 1 io5.o 29.4 62.9 71.7 79-8 101.9 98.0
7000 118.1 III.9 76.4 84.9 5o. 6 72.2 116.0 no.4 3o. 0 65.2 73.5 83.2 io5.2 102.9
7200 122.4 1179 78.5 88.5 5i .8 76.0 120.2 116.2 3o. 7 67.6 75.5 86.8 108.7 108.0
7600 I27.I 124.2 80.8 93-4 53.1 77-9 124.8 122.4 3i .3 7°. 1 77-7 90.5 112.6 n3.47600 i32.3 i3o.9 83.2 96.4 54.4 8o-9. 129.8 129.0 32 . I 72.6 80.0 94.4 116.8 119.2

oc
 0 0 i38.o 138.2 85.8 100.6 55.8 84.i i35.3 i36.1 3a.8 75.2 8a.4 98.5 121.4 ia5.3

8000 i44.3 146.1 88.7 io5.0 57.4 87.3 i4i .4 143.7 33.6 77-9 85.i 102.8 ia6.3 i3i .9
8200 151,3 154.6 917 109.7 59-0 90.6 i48.1 l52.0 34.5 80.6 87.9 107.2 i3i.8 i38.9
84oo 159.1 164.0 95.0 114.6 60.7 9zi i i55.6 161.0 35.4 83.5 91 0 112.0 ι37·9 i46.6
8600 167.8 174.2 98.6 119.8 6a .6 97-7 163.9 170.9 36.3 86.4 94.3 116.9 i44.6 i54.8
8800 177.5 i85.6 102.4 125.3 64.6 101.5 173.2 181.8 37.3 89.4 97-9 122.2 i5a.o i63.8

gooo i88.5 198.2 106.6 131.2 66.7 io5.4 183.7 194.0 38.4 9a-4 IOI .9 127.8 160.2 173.7
9200 201.1 212.3 I I I . 2 i37.5 69.0 109.5 195.7 207.5 3g.6 95.6 106. I 133.7 169.5 184.6
9^00 2i5.5 aa8.3 116.3 i44.2 71·5 113.8 209.4 322.8 4o.8 99° 110.8 i4o. 1 180.0 196.7
9600 232 . I 246.5 121.8 i5 i .4 74.1 n8.3 aa5. i 24o. I 42.1 102.4 115.9 146.9 191.8 aio. 1
9800 a5i .6 267.7 127.9 109.2 770 ia3.1 243.5 260.1 43.5 106.0 121.5 154.3 2o5.4 225.3
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Δ
km

Uccle 
/i=2i°6t ; 

a=N33°54E

Upsala 
/i=i i°02; 

a=N28°24E

Victoria
/i=io°9Q; 
a=N4o°38W

Vieques 
h=66°34; 
a=N3g°ioW

Wien
h= 15°4 8;

a=N3g°27E

Zagreb
/i=i6°48;

a=N4i °6oE

Zürich 
h=20°67;

a==N38°i6E

d r d r d r d r d r d r d r

000 68.0 0.0 82.4 0.0 82.4 0.0 20.9 0.0 76.1 0.0 74.7 0.0 69.a 0.0
300 68.0 2.3 82.4 2.6 82.5 2.6 20.9 1.6 76.1 2.5 74.7 2.4 69.a 2.3
4oo 68.1 4.6 82.5 5.3 82.6 5.3 21.0 3.3 76.2 5.0 74.8 4.9 69.a 4.6
6oo 68.2 6-9 82.7 7-9 82.8 7-9 21.0 4-9 76.3 7.5 75.0 7.4 69.4 7.0
8oo 68.3 9 a 83.o 10.6 83.o 10.6 · 21.0 6.6 76.5 10.0 75.2 9.8 69.6 9-3

IOOO 68.6 11.5 83.3 i3.3 83.3 i3.3 21.1 8.2 76.8 12.5 75.4 12.3 69.8 11.7
1200 68.8 13.g 83.7 16.0 83.7 16.0 2 I . I 9-9 77-i i5.0 75.7 i4.8 70.1 i4.o
1^00 69.2 16.2 84.i 18.7 84.2 18.7 2 1.2 11.5 77-5 17.5 76.1 ’7·3 70.4 16.4
1600 69.6 18.6 84.6 21.4 84.7 21.4 21.3 i3.2 78 0 20.1 76.6 19-9 70.8 18.8
1800 70.0 21.0 85.2 24.2 85.3 24.2 21.4 14.8 78.5 22.7 77.1 22.4 71.2 21.2

2000 70.5 23.4 85.g 27.0 86.0 27.1 21.5 i6.5 79-1 25.4 77-7 25.0 71.7 23.7
2200 71.0 25.9 86.7 a9-9 86.8 a9-9 21.6 18.2 79·8 28.1 78.3 37.7 72.3 26.2
2/|OO 71.6 28.4 87.6 32.8 87.6 32.8 21.7 19-9 8o.5 3o.8 79·° 3o.3 73-9 28.7
26OO 72.3 3o 9 88.5 35.8 88.6 35.8 21.9 21.7 8i.4 33.5 79·8 33.0 73.6 3i .3
□ 800 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 9°-7 42.0 90.8 4a.o 22.2 25 . I 83.2 39.a 81.7 38.6 75.2 36.5
3aoo 74.7 38.7 9‘ ·9 45 1 92.0 45.2 22.4 26 9 84.3 4a.i 82.7 41.5 76.1 39.2
34oo 75.6 4i.4 93.3 48 4 93.4 48.4 22.6 28.6 85.5 45.1 83.8 44.5 77-1 42.0
36oo 76.7 44.2 94.8 51.7 94.9 5i 8 22.8 3o.4 86.7 48.2 85.o 47.5 78.1 44.8
38oo 77.8 47.0 96.4 55.2 96.5 55.2 23.0 32.2 88.1 5i .4 86.3 5o. 6 79·3 ¿7.6

4 000 79° 49 9 98.1 58.8 98.2 58.8 23.3 34.1 89.6 54.6 87.8 53.8 8o.5 5o.6
4200 8o.3 52.9 100.0 62 5 100. 1 62.5 23.5 35.9 91.3 58.o 89.3 57.1 81.8 53.6
44oo 81.6 56 0 102.1 66.3 102.1 66.3 23.8 37.8 9a-9 61.4 91.0 6o.5 83 3 56.7
46oo 83.1 5g. 1 io4.3 70.3 1 o4.3 70.3 24 . i 39.7 94-8 65.o 9a·8 64.o 84.8 59-9
48oo 84.7 62.4 106.7 74.4 106.7 74.4 24.4 4i .6 96.8 68.7 94.7 67.6 86.5 63.3

5ooo 86 5 65.8 iog.3 78.7 109.3 78.8 24.7 43.6 99° 72.6 96.8 71.4 88.3 66.7
5200 88.3 69.3 I 1 2 . I 83 3 I 12 . I 83 3 25 . I 45.6 101.3 76.6 99° 75.3 9°-3 70.3
54oo 90.3 7*.9 115.2 88.0 1 l5.2 88.0 25.4 47 6 io3.8 80.8 101.5 79 4 9a-a 74.0
56oo 92.5 76.6 118.5 g3.o 118.5 g3.o 25.8 49-6 106.6 85.2 io4.1 83.7 94.5 77-8
58oo 94.8 8o.5 122.1 98.3 122.1 98.3 26.2 5i .7 109.6 89.8 107.0 88.1 9®-9 81.8

6000 97-3 84.6 126.0 103.9 126.1 io3.g 26.7 53.8 112.8 94-7 110.0 93.8 99-6 86.0
6200 99 9 88.9 i3o. 3 109.8 i3o.4 IO9-9 27. I 56 .‘0 116.3 99-8 113.4 97-8 102.3 9θ·4
64 00 102.8 93.4 i35.o 116.1 135.1 116.2 27.6 58.2 120.1 io5.2 117.0 io3.o io5.3 95.0
6600 106.0 98.1 i4o. 2 ’22.g i4o. 3 123.0 28.2 6o.4 124.2 110.9 121.0 108.6 108.6 99-9
6800 109.4 io3.1 i45.9 i3o. 2 i46.o i3o.3 28.7 62.7 128.7 117.1 125.3 114.5 112.1 io5.o

7000 113. i 108.4 l52.2 i38. i i52.3 i38.2 29.3 65.o 133.7 123.6 i3o.o 120.8 116.9 110.4
7200 117.1 114.0 i59.i 146.7 169.2 146.8 a9-9 67.4 139.1 i3o.6 135.2 127.6 120.1 116.2
7400 121.5 1’9-9 166.8 i56.o 167.0 156.1 3o. 6 699 145.1 138.2 14o.9 ¡34.8 124.7 122.4
7600 126.3 126.3 176.5 166.2 ’75 - 7 166.4 3i.3 72.4 151.8 i46.4 M7.2 143.7 129.8 129.0
7800 131.5 133.1 i85.2 177.6 185.4 177.7 32.0 75.0 i59.2 i55.4 154.1 151.2 i35.3 i36.o

8000 i37.3 i4o,4 196.2 190.1 196.5 190.3 32.8 77-6 167.3 165.1 161.8 160.5 i4i .3 i43.7
8200 i43.6 i48.4 208.8 204.3 aog .0 204.5 33.6 8o.4 176.5 175.9 170.4 170.7 i48.o 152,0
84oo i5o.7 157.0 223.2 220.2 223.4 220.5 34.5 83.2 186.9 187-9 180.1 181.9 155.5 161.0
8600 158.6 166.4 23g.8 238.4 24o. I 238.7 35.4 86.1 •98.7 201.2 191.1 194.5 i63.8 170.9
8800 167.3 176.8 259.3% 25g,5 259.7 259.9 36.4 89.0 212.1 216.2 2o3.6 208.5 173.1* 181.8

gooo 177.2 188.2 282.4 284.2 282.8 284.6 37.4 93 .Ί 227.7 233.3 217.9 224.4 183.7 193.9
9200 188.4 201.0 3lO.2 3i3.5 3io. 7 3i4.0 38.5 95.3 245.7 252.9 234.5 242.6 ig5.6 207.4
94oo 201.1 2i5.3 344.1 34g.o 344.7 349-6 39· 7 98.6 267.0 275.8 253.8 263.5 209.3 222.7
9600 215.7 23i.5 386.5 3g3.0 387.3 3g3.8 4i .0 102.0 393.3 302.7 276.8 288.1 225.0 □4o.0
9800 232.6 25o. I 441.0 449.1 44a. 1 45o. 1 42.4 io5.5 323.1 335.1 3o4.3 317,2 243.4 260.0



TABLA Iltcr
Valores de d y r para 35 estaciones sismográficas de los dos hemisferios, relativos a un centro de proyección 

Po = °°> \ = ioo°E



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

Δ
km

Adelaide 
h=3g°86;

íi=S4i°76E

Amboina 
h=6i °6i; 

a=S82°2oE

Athénes 
h=io°77» 
a=N5i°23W

Bakú 
/i=29°25 ;
a=N42°o5W

Batavia
A=8oo79; 

a=S47°68E

Bombay 
/i=57°3i ; 
a=N53°i5W

Calcutta 
7i=64°76; 

o=N25°98W

d r d r d r d r d r d r d r

ooo 46.8 0.0 25.3 0.0 82.8 0.0 58.6 0.0 8.1 0.0 39.3 0.0 22.4 0.0
200 46.8 1.9 25.3 1.7 82.8 2.6 58.6 2.1 8.1 1.6 29.3 ’-7 22.4 1.7
4oo 46.8 3.8 25.3 3.3 82.9 5.3 58.7 4.2 8.1 3.2 39.4 3.4 22.4 3.3
600 46.9 5-7 25.4 5.0 83.1 8.0 58.8 6.3 8.1 4.7 39.4 5.1 22.4 5.0
800 47.0 7-7 25.4 6.7 83.3 10.6 58.9 8.5 8.1 6.3 39.5 6.8 22,5 6.6

1000 47.1 9·6 25.5 8.4 83,6 i3.3 59.1 10.6 8.1 7-9 39.5 8.5 22.5 8.3
1200 47.3 n .5 25.5 10.1 84.o 16.0 5.9-3 12.7 8.1 9-5 39.6 10.3 22.6 9-9
i4oo ¿7.5 13.5 25.6 11.8 84.5 18.8 5g.6 i4.9 8.2 11.1 39-7 12.0 22.7 11.6
1600 47-7 i5.4 25.7 i3.5 85.o 21.5 59-9 »7-1 8.2 12.7 29.8 13.7 22.8 i3.3
1800 47-9 17.4 25.8 i5.2 85.6 24.3 60.2 19.3 8.2 i4.3 3o. 0 i5.5 32.9 i5.o

2000 48.2 j9-4 26.0 16.9 86,3 27.2 6o.5 21.5 8.3 15.9 3o. 1 17.2 23.0 16.7
2200 48.5 21.4 26. I 18.6 87.1 3o. 0 60.9 23.7 8.3 17.6 3o.3 19.0 23 . I i8.4
2/100 48.9 23.4 26.3 20.3 88.0 33.0 61.4 35.9 8.3 19.3 3o. 5 20.8 23.2 20.1
2600 49.2 a5.5 26.4 22 . I 88.9 36.o 61.9 28.2 8.4 20.8 3o. 7 22.6 23.4 21.8
2800 ^9-7 27.5 26.6 23.9 90.0 39.0 62.5 3o.6 8.5 22.5 3o.9 24.4 23.6 23.5

3ooo 5o. 1 29.6 26.8 25.7 91.1 42.1 63.2 32.9 8.5 24.2 3i .2 26.2 23.7 25.3
3200 5o. 6 3i .7 27.1 27.4 93.4 45.3 63.9 35.3 8.6 25.9 3i .4 28.0 33.9 27.0
34oo 5i. 1 33.9 27.3 39.3 93.8 48.6 64.7 37.7 8-7 27.6 3i.7 39 9 24.3 28.8
36oo 5i.7 36.1 27.6 3i. I 95.3 52.0 65.5 4o.2 8.7 39.3 32 0 3i .8 24.4 3o.6
3 800 52.3 38.3 a79 33.9 9θ·9 55.4 66.3 42.7 8.8 3i .0 32.4 33.7 24.6 32.5

4 000 52.9 4o.5 28.2 34.8 98.6 59.0 67.2 45.3 8.9 32.7 32.7 35.6 34.9 34.3
6200 53.6 42.8 28.5 36.7 ioo.5 62.7 68.2 479 9° 34.5 33.1 37.6 25.2 36.2
44oo 54.4 45.2 28.8 38.6 102.6 66.6 69.3 5o.6 9·1 36.3 33.5 39.5 25.5 38.i
46oo 55.2 ¿7.6 a9a 4o.6 .io4.8 70.6 70.4 53.4 9 a 38.i 33.9 4i.5 25.8 4o.0
48oo 56.o 5o. 0 39.6 42.6 107.2 74.8 71.7 56.2 9.3 899 34.4 43.6 26.1 41.9

5ooo 56.9 52.5 3o. 0 44.6 ■θ99 79·1 73.0 59.1 9·* 41.7 34.9 45.7 26.5 43.9
5200 57.9 55.0 3o.4 46.6 112.7 83.7 74.4 62.1 9·6 43.6 35.4 47.8 26.8 45.9
54oo 58.9 57.6 3o.8 48.7 115.8 88.5 75.9 65.2 9-7 45.5 35.9 49-9 27.2 Í79
56oo 60.0 6o.3 3i.3 5o.8 .119.2 93.5 77-5 68.4 9-8 47.4 36.5 52 . I 37.7 5o. 0
5 800 61.2 63.o 3i.8 52.9 122.8 98.8 79-3 71.7 10.0 49.4 37.1 54.3 28. I 52 1

6000 62.5 65.8 32.4 55.1 126.8 io4.4 81.1 75.2 10.2 5i .4 37.8 56.6 28.6 54.2
6200 63.8 68.8 33,0 57.4 131.2 110.4 83.o 78.7 10.3 53.4 38.5 58.9 39.1 56.4
64 00 65.2 71.8 33.6 59.7 i36.o 116.8 85.2 82.4 10.5 55.4 39.3 61.3 39.6 58.6
6600 66.8 74.9 34.2 62.0 i41.2 123.7 87.5 86.3 10.7 57.5 4o.0 63.7 3o. 2 60.9
6800 68.4 78.1 34.9 64.4 i46.9 13i. 1 89.9 90.3 10.9 597 4o.8 66.2 3o.8 63.2

7000 70 1 8i.4 35.6 66.8 153.3 139.1 93.6 9^3 II. I 61.8 4i .7 68.8 3i .4 65.6
7200 71 9 84.8 36.4 69.3 160.4 147.7 93.4 99.0 ii .3 64.o 42.6 71.4 32.1 68.0
7400 73.9 88.4 37.2 71 -9 168.2 157.2 98.5 io3.6 11.6 66.3 43.6 74.1 3a.8 70.5
7600 76.1 93.1 38.i 74.5 177.0 167.6 101.8 io8.5 n .8 68.6 44.7 7θ·9 33.5 73.1
7800 78.4 96.0 3g.o 77-3 186.9 *79-1 io5.5 113.7 12.1 71.0 45.8 797 34.3 75.7

8000 80.8 100.1 4o. 0 80.0 198.1 191.8 109.3 119 3 12.3 73.4 46.9 82.7 35.1 78.4
8200 83.4 io4.4 4i .0 82.9 310.9 206.1 113.6 125.1 12.6 75.8 48.2 85.7 36.o 81.1
84oo 86.3 108.9 4a.i 85.8 225.6 222.4 118.2 i3i .4 13.9 78.4 49.5 88.8 37.0 84.0
8600 89.4 113.6 43.3 88.9 242.6 241.0 is3.3 138.1 i3.3 81.0 5i .0 9a 1 38.o 86.9
8800 9a-7 118.6 44.6 93.1 262.5 262.5 138.9 i45.3 13,6 83.6 52.5 95.5 39.1 90.0

9000 96.3 133.9 45.0 95.3 286.2 287.7 i35.1 153.1 i4.0 86.4 54.1 99-0 4o. 2 9-*  !
9200 100.2 129.5 47.3 98.ή 3i4.6 317.8 14 2 .0 161.6 i4.4 89.2 55.9 102.6 4i .4 96.3
9 4 00 io4.4 135.4 48.8 102.2 349.6 354.3 i4g.6 170.8 i4.8 93.1 57.7 106.4 42.7 99-7
9600 109.1 141.8 5o.5 IO5.9 3g3.5 399-8 158.1 181.0 15.2 95.1 597 110.3 44.1 io3.2
9800 114.2 148.7 52.2 IO9.7 45o.1 457.9 167.6 193.2 i5.7 98.1 61.9 114.5 45.6 106.8



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros 2o5

Δ 
km

Golombo 
h=68°73; 
a=N7o°66W

Ekaterinburg 
h=25°o2 ;
a=N22°5aW

Helwan 
/i=i8°39 ;
a—N58°35W

Hongkong 
h=63°77;

a=N3o°86E

Irkutsk
/i=37°6i ;

a=N3°33E

Jinsen 
/i=45°a5 ; 

a=N3o°i9E

Robe 
h=42°23; 

a=N39°78E

d r d r d r d r d r d r d r

ooo 18.8 0.0 63.7 0.0 72.1 0.0 23.3 0.0 49-3 0.0 4i .2 0.0 44.3 0.0
200 18.8 1.6 63 7 2.2 72.1 2.4 23.3 1.6 49 a 2.0 4i .2 1.8 44.3 i-9
4oo 18.8 3.2 63.8 4.4 72.2 4.8 23.3 3.3 49 · 3 3-9 4i .2 3-7 44.3 3.8
600 18.8 4-9 63.9 6.6 72.4 7.3 23.3 5.0 49-3 5-9 4i .3 5.5 44.4 5.6
800 18.9 6.5 64.0 8.9 72.6 9.6 23.4 6.6 49.4 7·8 4i .4 7.4 44.5 7.5

1000 18.9 8.1 64.2 I I . I 72.8 12.0 23.4 8.3 49-6 9-8 4i .5 9 a 44.6 9-¿
1200 19.0 9-8 64.5 i3.3 73.1 14.4 23.5 10.0 497 11.8 4i.6 11.1 44.8 11.3
i4oo 19.0 11.4 64.8 15.6 73.5 16.9 23.6 11.6 49.9 i3.8 41.7 12.9 44.9 l3.2
1600 19.1 i3.1 65.1 17.9 73.9 19-4 23.7 i3.3 5o. 2 15.8 4i.9 i4.8 45.1 i5.1
1800 ig.2 14.7 65.5 20.2 74.4 21-9 23.8 i5.0 5o. 4 17.8 4a. 2 16.6 45.4 17.1

2000 19.3 16.4 65.9 22.5 74.9 24.4 23.9 16.7 5o. 7 198 42.4 18.6 45.6 19.0
2200 19-4 18. I 66.4 24.8 75.5 27.0 24.0 18.4 5i. 1 21.8 4a.6 20.5 45.9 21.0
2^00 19.5 19 8 67.0 27.2 76.2 29-6 24.2 20.1 5i.4 23.9 42.9 22.4 46.2 23.0
2600 19.6 21.5 67.6 29.6 7θ·9 32.2 24.3 21-9 5i,8 26.0 43.2 24.4 46.6 25.0
2800 J9-7 23.2 68.2 32 . I 77-7 34.9 24.5 a3.6 52.3 28. I 43.6 2ύ.4 47.0 27.0

3ooo 199 a4.9 68.9 34.6 78.6 37.6 24.7 25.4 52.7 3o. 2 44.0 28.4 47.4 a9·!3200 20.1 26.6 697 37.1 79-6 4o.4 24.9 27.2 53.3 32.4 44.4 3o. 4 47.8 3i. 1
3/4 00 20.2 28.4 70.6 39.6 80.7 43.3 25 . I 39.0 53.9 34.6 44.8 32.4 48.3 33.a
36oo 20.4 3o. 2 71.5 42.3 81.8 46.2 25.4 3o.8 54.5 36.8 45.3 34.5 48.8 35.3
38oo 20.6 32.0 72.5 45.0 83.o 49.2 25.6 32.6 55.1 39.1 45.8 36.6 49-4 37.5

4 000 20.8 33.8 73.6 47-7 84.4 52.3 35.9 34.5 55.8 4i .4 46.3 38.7 5o.0 39.7
4200 21.1 35.6 74.7 5o. 5 85.8 55.4 26.2 36.3 56.6 43.8 46.9 40.9 5o.6 41.9
44oo 21.3 37.4 76.9 53.4 87.4 58.7 26.5 38.2 57.3 46.2 47.5 43.1 5i.3 44.2
46oo 21.6 39.3 77.a 56.4 89.0 62,1 26.8 4o. 1 58.2 48.6 48.2 45.3 5 a. 1 46.5
48oo 21.8 4i .2 78.7 59.4 9°·8 65.5 27.2 4a.i 59.1 5i. 1 48.9 47.6 5a.8 48.9

5ooo 22 . I 43.1 80.2 62.6 9a·8 69.1 27.6 44.1 60.1 53.7 49-7 49.9 53.7 5i.3
5200 22.4 45.1 81.8 65.8 94.9 72.9 28.0 46. i 61.2 56.3 5o. 5 52.3 54.6 53.7
54oo 22.8 47.1 83.6 69.2 97-i 76.8 28.4 48.i 62.3 59.0 5i.3 54.7 55.5 56.3
56oo 23.1 49.1 85.5 72.7 99-6 80.9 28.8 5o. 2 63.5 61.8 52.2 57.2 56.5 58.8
58oo 23.5 5i. 1 87.5 76.3 102.2 85,i 29.3 52.3 64.8 64.6 53.2 59-7 57.6 61.5

6000 23.9 53.2 89.7 80.0 io5.0 89.6 29.8 54.5 66.1 67.5 54.2 62.3 58.8 64.2
6200 24.3 55.4 92.0 84.o 108.1 94.3 3o.3 56.7 67.6 70.5 55.3 65.o 60.0 67.0
64oo 24.7 57.5 94.5 88.1 ni .5 99-2 3o.8 58.9 69.1 73.7 56.5 67.8 6i.3 69.9
6600 25.2 59-7 97-a 9a-4 115.1 io4.4 3i.4 61.2 70.8 76.9 57.7 70.6 62.7 7a96800 25.7 62.0 100.1 9®-9 119.0 í09-9 32.0 63.6 72.5 80.2 59.1 73.5 64.2 75-9
7000 26.2 64.3 io3.3 101.6 123.3 115.8 32.7 66.0 74.4 83.7 6o.5 76.5 65.8 79·17200 26.7 66.7 106.8 106.6 128.0 122.1 33.4 68.4 76.5 87.3 62.0 79-7 67.4 82.47400 27.3 69.1 110.5 111 -9 i33.1 128.8 34.1 7°-9 78.6 91.1 63.6 82.9 69 a 85.8
7600 27.9 71.5 114.6 117.5 i38.8 i36.o 34.9 73.5 81.0 95.0 65.3 86.2 71.2 89.47800 28.5 74.0 119·0 123.5 i45.o i43.8 35.8 76.1 83.5 99·1 67.1 897 73-a 93.1
8000 a9a 76.6 123.8 ia9-9 161.9 i5a. 3 36.7 78.9 86.2 io3.5 69.1 93-3 75.5 9698200 3o. 0 79-3 129.1 136.8 169.6 161.5 37.6 81.7 89.1 108.0 71.2 97-i 77-9 101.0
84 00 3o_7 82.0 i34.g 144.2 168.2 171 -7 38.6 84.5 93.3 112.8 73.4 101.0 8o.4 io5.2
8600 3i .5 84.9 i4i .4 i5a. 2 I77·8 182.9 39-6 87.5 95.6 117.8 75.8 ioít. 1 83.2 109.6
8800 32.4 87.8 ¡48.5 160.9 188.7 195.3 4o.8 9o-6 99-3 123.1 78.4 109.4 86.2 i i4.3
9000 33.3 9o·8 156.4 170.5 201.1 209.3 4a.o 93.8 io3.3 128.8 81.2 1 i4.o 89.4 nq.2
9200 34.3 93.8 165.3 181.0 2i5.3 225 . I 43.2 97° 107.7 i34.9 84.3 118.7 9a -9 124.494oo 35.4 97° 175.3 192.6 23 i .7 243.1 44.6 100.4 112.5 i 41.3 87.6 123.8 96.6 139-99600 36.5 100.3 186.6 2o5.5 25o. 9 263.8 46.i io4.0 H7.7 i48.3 91 · 1 129-1 100.8 135.8
9800 37.7 io3.8 ■99-4 220.0 273.6 288.1 47.6 107.7 123.5 155.8 9^9 i34.8 io5.2 l42. I



OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA2OÓ

Δ
km

Ksara 
/ι=2ΐ°25; 
a=N53°33W

Madras 
/i=65°36; 
«=N64°78W

Makeyevka 
/i=i8°2C) ; 
a=N38°46W

Manila
/i=64°64 ;

a=N54°ooE

Melbourne
/i=33°97 i

«=S42°3oE

Mizusawa 
/i=35°76 ;

a=N38°95E

Osaka
/i=42°o9;

a=N39°99E

d r d r d r d r d r d r d r

οοο 68.4 0.0 21.8 0.0 72.3 0.0 22.5 0.0 53.2 0.0 5i. 2 0.0 hU 0.0
200 68.4 2.3 21.8 1.6 72.3 2.4 22.5 1.6 53.2 2.0 5i.2 2.0 1-9
4οο 68.4 4.6 21.9 3.3 72.4 4.8 22.6 3.3 53.3 4.0 5i.3 4.0 44.5 3.8
6οο 68'5 6-9 21.9 4-9 72.5 7-2 22.6 5.0 53.4 6.1 5i .4 6.0 44.5 5.6
8οο 68.7 9-3 21.9 6.6 72.7 9-6 22.6 6.6 53.5 8.1 5i .5 8.0 44.6 7.5

ιοοο 69.0 II .6 22.0 8.2 73.0 12.0 22.7 8.3 53.6 10.1 5i .6 10.0 44.8 9-4
1200 69.3 13.9 22.0 9-9 73.3 i4.5 22.7 9-9 53.8 12.2 5i,8 12.0 44.9 11.3
ι4οο 69.6 i6.3 22.1 11.6 73.6 ιθ·9 22.8 11.6 54.0 14.2 52.0 i4.o 45. i i3.3
ι6οο 70.0 18.7 22.2 l3.2 74.0 19 4 22.9 ’ i3.3 54.3 l6.3 52.3 16.0 45.3 i5.2
ι8οο 70.5 21.1 22.3 i4.9 74.5 21.9 23.0 i5.o 54.6 l8.4 52,5 18.0 45.5 17.1

2000 71.0 □3.5 22.4 16.6 75.1 24.4 23 . I 16.7 54 9 20,5 52.9 20. I 45.8 19.1
2200 71.5 26.0 22.5 i8.3 75.7 27.0 23.3 18 4 55.3 22.6 53.2 22.2 46. i 21 .O
2^00 72. I 28.5 22.7 20.0 76.4 29.6 23.4 20. I 55.7 24.7 53.6 24.3 46.4 23.0
2600 72.8 3i .0 22.8 21.7 77.1 32.2 23.5 21.8 56.2 26.9 54.0 26.4 46.7 25.0
2δθθ 73.5 33.6 23.0 23,5 77-9 34.9 23.7 23.5 56.7 29.I 54.5 28.6 47. i 27.0

3οοο 74.3 36.2 23.2 25.2 78.8 37.7 23.9 25.3 57.2 3i .3 55.0 3o.8 47.5 29.1
3200 75.2 38.9 23.4 27.0 79·8 4o. 5 24 . I 27.1 57.8 33.6 55.6 33.0 48.o 3i. I
34οο 76.2 4i .6 □3.6 28.8 80.8 43.3 24.3 28.9 58.4 35.9 56.2 35.2 48.5 33.2
36οο 77 ·2 44.4 23.8 3o. 6 82.0 46.3 24.5 3o. 7 59.1 38.2 56.8 37.5 49.0 35.4
38οο 78.3 47.2 24.0 32.4 83.2 49.3 24.8 32.5 59,8 4o. 6 57.5 39.8 49-6 37.5

4οοο 79 ·6 5o. 2 24.3 34.2 84.6 52.4 25.0 34.3 60.6 43.0 58.a 4a.2 5o. 2 39-7
4200 80.9 53.2 24.5 36.1 86.0 55.5 25.3 36.2 6i.5 45.5 59.θ 44.6 5o. 8 4a .0
44οο 82.3 56.3 24.8 37 -9 87.6 58.8 25.6 38.i 62 4 48.o 9 47.1 5i.5 44.2
46οο 83.8 59-4 25 . I 399 89.3 62.2 25.9 4o.0 63.4 5o. 5 60.8 49.6 52.2 46.6
48οο 85.4 62.7 25.4 4i.8 91·1 65.6 26.3 4i.9 64.4 53.2 61.8 52 . I 53.0 48.9

5οοο 87. I 66.1 25.8 43.8 93.0 69.2 26.6 43.9 65.5 55.9 62.9 54.8 53.9 51.3
5200 89.0 69.6 26.2 45.7 95.1 73.0 27.0 45.9 66.7 58.6 64.o 57.5 54.8 53.8
54οο 91.0 73.3 26.6 47.7 97-4 7θ.9 27.4 47-9 68.0 61.5 65.2 60.2 55.7 56.3
56οο 93.2 77.1 27.0 49.8 99-8 8r .0 27.8 5o. 0 69.3 64.4 66.4 63.1 56.7 58.9
58οο 95.6 81.0 27.4 5i.9 102.5 85.2 28.3 52.1 70.8 67.4 68.8 66.0 57.8 61.6

6οοο 98. i 85.2 27-9 54.1 io5.3 89.7 28.8 54.2 72.3 70.6 69.3 69.0 59.0 64.3
6200 ioo.8 89.5 28.3 56.2 108.4 94.4 29-3 56.4 74.0 73.8 70.8 72.2 60.2 67.1
64 οο ιο3.8 94.0 28.9 58.4 111.8 99-4 29.8 58.7 75.8 77.1 72.4 75.4 61.5 70.0
66οο 107.0 98.8 29.4 60.7 115.4 io4.6 3o.4 60.9 77-7 80.6 74.2 78.7 62.9 73.0
68οο I 10.4 io3.8 3o. 0 63.o 119.4 110.2 3i .0 63.3 79-7 84.2 76.1 82.2 64.4 76.1

7000 I 14.2 ιθ9 ·1 3o. 6 65.4 123.7 116.1 3i .6 65.7 81.9 88.0 78.2 85.8 66.0 79-2
7200 118.3 n4.8 3i.2 67.8 128.4 122.4 32.3 68.1 84.2 91 9 8o.4 89-6 67-7 82.6
74οο 122.7 120.8 31.9 70.3 i33.6 129.1 33.0 70.6 86.8 96.0 82.7 93.5 69.5 86.0
7600 127.6 127.3 32.6 72.8 139.3 i36.4 33.7 73.1 89.5 100.3 85.2 97-6 71.5 89.5
7800 132.9 i34.2 33.4 75.4 145.5 144.2 34.5 75.7 9a-4 io4.8 87.9 101.9 73.6 93.3

8οοο 138.8 i4i .6 34.2 78.1 i52.4 152.7 35.3 78.4 95.6 109.6 90.8 io6.5 75.8 97.1
8200 i45.3 <49-7 35.1 80.8 160.2 162.0 36.2 81.2 990 114.6 9^.0 111.2 78.2 IOI . 2
84οο i52.5 158.5 36.o 83.7 168.8 172.2 37.2 84.i 102.7 120.0 97-4 116.3 80.8 io5.4
86οο i6o.5 168.1 37.0 86.6 178.5 i83.5 38.2 87.0 106.7 125.6 IOI . I 121.6 83.5 109.8
88οο 169.5 178.7 38.o 89.6 189.4 196.0 39.3 90.0 11 l . I i3i .6 io5. i 127.3 86 Λ 114-5

gooo 179.6 190.4 39.1 92·7. 201.9 210.0 4o.4 93.2 115.9 i38.1 109.5 133.3 89-8 119.5
9200 191.1 2o3.4 4o.3 96.9 216.2 226.9 4i .6 96.4 121.2 14 5.0 ii4.3 i3g.8 93.3 124.7
9400 2θ4. i 218.1 4i.6 99-a □32.8 244. i 42.9 99-8 127.0 i5a. 5 119.6 M6.7 97·1 i3o. 2
q6oo 219.2 234.7 42.9 102.7 2Ó2 . I 265.0 44.3 io3.3 133.4 160.6 12B.4 154.2 ΙΟΙ . 2 136.1
9800 a36.6 a53.8 44.3 xo6,3 275.0 289.5 45.8 106.9 i4o.5 169.4 i3i.8 162.3 io5.8 142.4
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Δ 
km

Perth 
h=54°72;

a=Sa3°63E

Phu-Lien 
h=68°2i; 

a=Ni6°9iE

Riverview 
h=3i°39;

a=S49°29E

Simia 
h=52°127 
a=N32°73W

Suva 
/i=io°98 ;

<1=871 °5oE

Sydney 
/i=3i°35;

<z=S49°27E

Taihoku 
/i=57°45 ;

a=N38°i4E

d r d r d r d r d r d r d r

000 3i.8 0.0 19.3 0.0 56.1 0.0 34.3 0.0 82.5 0.0 56.2 0.0 a93 0.0
200 3i .8 1.7 19.3 1.6 56.1 2.1 34.3 1.8 82.5 2.6 56.2 2.1 29.a !-7
4 00 3i .8 3.5 19.3 3.3 56.2 4.1 34.3 3.5 82.6 5.3 56.2 4.1 ag.a 3.4
600 3i .9 5.2 19.3 4-9 56.3 6.2 34.4 5.3 82.8 7-9 56.3 6.2 ag. 3 5.1
800 3i .9 6.9 19.3 6.5 56.4 8.3 34.5 7.0 83.o 10.6 56.5 8.3 29.3 6.8

1000 32.0 8.7 19 - 4 8.2 56.6 10.4 34.5 8.8 83.3 i3.3 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 39-5 10.3
i4oo 32.2 12.2 19.5 11.5 57.0 i4.6 34.8 12.4 84.2 18.7 57.1 i4.6 39.6 12.0
1600 32.3 13.9 19.6 i3.1 57.3 16.7 34.9 i4.1 84.7 21.5 57.4 16.7 39-7 13.7
1800 32.5 i5.7 19-6 i4.8 57.6 18.8 35.1 15.9 85.3 24.2 57.6 18.8 39.8 15.5

2000 32.7 17.5 ’9-7 16.4 58.o 21.0 35.3 17.8 86.0 27. I 58.o 21.0 3o.o 17.a
2200 32.9 19.3 *9-9 18.1 58.4 23.2 35.5 19.6 86.8 299 58.4 23.2 3o.a 19.0
24oo 33.1 21.1 20.0 19-8 58.8 25.4 35.7 21.4 87.6 32.9 58.9 a5.4 3o.4 ao.8
2600 33.3 22.9 20.1 21.5 59.3 27.6 36.o 23.3 88.6 35,8 5g.4 27.6 3o. 6 aa .6
2800 33.6 24.7 20.2 23.2 699 29.9 36.2 25 . I 89.6 38.9 59-9 39-9 3o.8 a4.4

3ooo 33.8 26.6 20.4 24.9 6o,5 32.2 36.5 27.0 90·8 4a .0 60.5 32.2 3i .0 26. a
3200 34.1 28.5 20.6 26.7 61.1 34.5 36.9 28.9 92.0 45.1 61 . I 34.5 3i .3 a8.o
34oo 34.4 3o.4 20.7 28.4 61.8 36.8 37.2 3o.8 93.4 48. \ 61.8 36.9 3i .6 39-9
36oo 34.8 32.3 20.9 3o. 2 62.5 39.3 37.6 32.8 94.9 5i.8 62.6 39.3 31.9 3i .8
38oo 35.1 34.2 21.1 32.0 63.3 4i .7 38.o 34.8 96.5 55.2 63.4 41.7 3a. 2 33.7

4ooo 35.5 36.2 21.4 33.8 64.2 44.2 38.4 36.8 98.2 58.8 64.3 44.a 3a.6 35.6
4aoo 35.9 38.2 21.6 35.7 65.1 46.8 38.9 38.8 100.1 62.5 65.2 46.8 33.0 37.5
44oo 36.4 4o. 2 21.8 37.5 66.1 49-4 39.4 4o.g 102.2 66.3 66.2 49.4 33.4 3g.5
46oo 36-9 42.2 22.1 39.4 67.2 52,0 39-9 43.0 io4.4 70.3 67.2 52 . I 33.8 4i .5
48oo 37.4 44.3 22.4 4i .3 68.3 54.8 4o. 4 45.1 106.8 74.5 68.4 54.8 34.a 43.5

5ooo 379 46.4 22.7 43.2 69.5 57 6 4i .0 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 6o.5 4i.6 49.5 I 12.2 83.3 7°-9 60.5 35.a 47.7
54oo 39.1 5o.8 23.3 47.2 72.2 63.5 42.3 5i.7 n5.3 88.1 72 3 63.5 35.8 49.9
56oo 39 7 53.0 23.7 49.2 73.7 66.5 43.0 54.0 118.6 93.1 73.8 66.6 36.4 5a. 1
58oo 4o.4 55.3 24.1 5i.3 75.3 ®9-7 43.8 56.3 122.2 98.4 75.4 69-7 37.0 54.3

6000 4i. 1 57.6 24.5 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 24.9 55.5 78.8 76.4 45.4 61.2 i3o.4 109.9 78.9 76.4 38.3 58.9
64 00 42.7 62.5 25.3 57.7 80.8 79-9 46.3 63.7 135.2 116.3 80.9 79-9 3g.o 61. a
6600 43.6 65.o 25,8 59-9 82.9 83.6 47.3 66.3 «4o.3 123.1 83.o 83.6 39.8 63.7
6800 44.5. 67.5 26.3 62.1 85.2 87.4 48.3 68.9 i46.o i3o.4 85.2 87.5 4o.6 66.a

7000 45.5 70.1 26.8 64.4 87.6 9f.4 49-4 71.7 152.3 i38.3 87.7 91.5 41.5 68.7
7200 46.5 72.8 27.4 66.8 90.2 95.6 5o. 5 74.5 159.3 i46.8 9°.3 95.7 4a.4 71.3
7400 47.6 75.6 28.0 69.2 93.0 100.0 5i .7 77-4 167.1 156.2 93.1 100.1 43.4 74.0
7600 48.8 78.5 28.6 71.7 96.0 io4.6 53.0 8o.3 175.7 i66.5 96.1 104.7 44.4 76.8
7800 5o. 0 8i.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
8000 5i .3 84.5 3o. 0 76.8 102.9 114.6 55.9 86.6 196.5 190.4 io3.0 h4.7 46.7 82.6
8200 52.7 87.7 3o. 7 79-5 106.7 120.1 57.5 899 209.1 204.5 106.8 I 20. I 48.o 85.6
84oo 54.2 9°-9 3i.5 82.3 110.9 125.9 59.1 93.3 223.5 220.5 111.2 126.0 49.3 88.7
8600 55.8 94.3 32.4 85.i 115.5 i32.1 60.9 96.9 24o.3 238.8 115.7 ¡32.2 5o. 7 93 08800 57.5 97-9 33.3 88.0 120.5 138.7 62.9 100.6 209.8 260.0 120.7 138.8 5a. a 95.3

9000 59.4 101.5 34.2 9!.o 126.0 i45.8 64.9 io44 □83.0 284.8 126.2 i46.o 53.8 98.8
9200 6i.3 io5.4 35.2 94.1 l32.1 i53.5 67.1 108.5 310.9 314.2 132.3 i53.7 55.6 102.5
g4oo 63.4 109.4 36.3 97.3 i38.8 161.9 69.5 112.7 345.0 349.8 139.0 162.0 67.4 106.2
9600 65.7 no.5 37.4 100.7 146.3 171.0 72.1 117. I 387.6 394.2 146.5 171.2 5g.4 I 10.2
9800 68.1 IJ7-9 38.7 io4.1 i54.6 181.0 74.8 121 .8 442.4 45o. 5 154.8 181.2 61.5 n4.3



obsérvatórío astronómico de la universidad nacional de la plata2θ8

Δ 
km

Tashkent 
/ι=4ο°23; 
a=N3o°i5W

Tiflis 
/ι=25°2ΐ ; 
a=N42°65W

Tokyó 
h=38°64; 

α=Ν4ι°68Ε

Tsingtao 
h=49°39; 

α=Ν25°49Ε

Vladivostok 
7ι=38°29;

α=Ν29°45Ε

Wellington 
h=n°39;

a=S47°7oE

Zi-Ka-Wei 
/ι±=52°77 ’» 

α=Ν3ι°ι ιΕ

d r d r d Γ d Γ d Γ d Γ d Γ

οοο 46.4 ο.ό 63.5 0.0 48. ϊ 0.0 37·1 0.0 48.5 0.0 81.9 0.0 33.7 0.0
200 46.4 >·9 63.5 2.2 48.ι ΐ·9 37.1 ι.8 48.5 ’-9 81.9 2.6 33.7 ι.8
4οο 46.5 3.8 63.5 4.4 48.2 3-9 37.1 3.6 48.5 3·9 82 0 5.2 33.7 3.5
6οο 46.5 5.7 63.6 6.6 48.2 5.8 37.2 5.4 48.6 5.8 82.2 7·9 33.7 5.3
8οο 46.6 7-7 63.8 8.8 48.3 7-8 37.3 7·3 48.7 7-8 82.4 ιο.6 33.8 7.0

1000 46.8 9·6 64.ο II. I 48.5 9·7 37.4 9·° 48.8 9·7 82.7 13.2 33.9 8.8
1200 Α6.9 ιι .5 64.2 ι3.3 48.6 ιι.7 37.5 ιο.8 49-0 ιι.7 83.ι 15.9 34.0 ιο.5
ι4οο 471 ι3.5 64.5 15.6 48.8 ι3.6 37.6 12.6 49·3 >3-7 83.6 18.6 34.1 12.3
ι6οο 47-3 15.4 64.9 17.8 49·ι 15.6 37.8 14.4 49.4 ι5.7 84.ι 21.3 34.3 ι4. ι
ιδοο 47.6 17-4 65.3 20 . I 49.3 17.6 38.ο ΐ6.2 ^9·7 ΐ7·7 84.7 24.1 34.4 ι5.9

2000 47.8 ΐ9 4 65.7 22.4 49 ·6 19.6 38.2 ι8. ι 5ο.ο >9-7 85.4 26.9 34.6 ΐ7·7
2 200 48.ι 2 1.4 66.2 24.8 49 9 2 1.6 38.4 >9-9 5ο.3 21.7 86.1 29.8 34.8 19-5
2^00 48.5 23.4 66.7 27.2 5ο. 3 '¿3.7 38.6 21.8 5ο. 7 23.8 87.0 32.7 35.0 21.3
2600 48.9 25.4 67.3 29.6 5ο. 7 25.8 38.9 23.7 5ι. ι 25.8 87·9 35.6 35.3 23.2
28θθ 49.3 27.5 68.0 32.0 5ι. ι 27.8 39.3 25.6 5ι .5 37·9 89-9 38.6 35.6 25.0

3οοο 4g · 7 29-5 68.7 34.5 5ι.6 3ο. ο 39.5 '27.5 52.0 3ο. ι 90.1 4 r. 7 35.9 a6_9
3200 5ο. 2 3ι.7 69.5 37.0 52 . I 32.1 39·9 29.5 52.5 32.2 91 3 44.9 36 2 28.8
34 οο 5ο. 7 33.8 70.3 39·6 52.6 34.3 4ο. 3 3ι.4 53.ο 34.4 92.6 48.ι 36.5 3ο. 7
36οο 5ι .3 36.ο 71.2 42.2 53.2 36.5 4ο.7 33.4 53.6 36.6 94.1 5ι .4 36.9 32.7
38οο 5ι.9 38.2 72.2 44.9 53.8 38.7 4ι .ι 35.5 54.2 38.8 95·7 54.9 37.3 34.6

4οοο 52.5 4ο.4 73.3 47·θ 54.5 4ι .ο 4ι .6 37.5 54.9 4ΐ . 1 97 4 58.4 37·7 36.6
4200 53.2 42.7 74.4 5ο.4 55.2 43.3 42 . I 39-6 55.7 43.5 99·3 62 . I 38.ι 38.6
44οο 53.9 45.ο 75.6 53.3 56.ο 45.7 42.7 4ι .7 56.5 45.8 ιοί .3 65.9 38.6 4ο.7
46οο 54.7 47.4 7θ·9 56.2 56.9 48.ι 43.3 43.8 57.3 48.3 ιο3.5 69-8 39.ι 42.8
48οο 55.6 49-8 78.3 59.3 57-7 5ο. 6 43.9 46.ο 58.2 5ο. 8 ιο5.8 73·9 39·7 44.9

5οοο 56.5 52.3 79-8 62.4 58.7 53.ι 44.5 48.3 59-2 53.3 ιο8.4 78.2 4θ,2 47·ο
5200 57.4 54.8 8ι. 5 65.6 59-7 55.7 45.2 5ο. 5 6ο. 2 55.9 II 1.2 82.7 4ο.8 49-3
54οο 58.4 57.4 83.3 69.0 6ο.8 58.4 45.9 52.8 6ι .3 58.6 114.2 87.4 4ι .5 5ι .5
56οο 59-5 6ο. ι 85.ι 72.5 6ι. 9 6ι. ι 46.7 55.2 62.4 6ι .3 117.4 92.3 42.2 53.7
58οο 6ο. 7 62.8 87.1 76. ι 63.2 63.9 47-6 57.6 63.7 64.ι 12 I .0 97·5 42.9 56.ο

6οοο 6ι .9 65.6 89-3 79-8 64.5 66.8 48.5 6ο. ι 65.ο 67.0 124.9 ιο3 .ο 43.7 58.4
6200 63.2 68.5 91-6 83.7 65.9 69-7 49 · 4 62.6 66.4 7ο.ο 129.I 108/9 44.5 6ο. 9
64οο 64.6 71.5 94.ι 87.8 67.4 72.8 5ο. 4 65.2 67-9 73·1 133.7 Ιΐ5.2 45.4 63.4
66οο 66. ι 74-5 96.8 92.1 69.0 76.0 5ι .5 θ7·9 69-5 76.3 138.8 121.9 46.3 65.9
68οο θ7-7 77-7 99·7 96.6 70.7 79·3 52.6 70.7 7ΐ.3 79·6 144.3 129.0 47·3 68.6

7000 69-4 8ι .ο 102.8 ιοί .3 72.5 82.6 53.8 73.5 73.ι 83.ο ι5ο,5 ι36.8 48.4 71.3
7200 71.3 84.5 Ιθ6.2 Ιθ6.2 74.4 86.2 55.ι 76.4 7δ.ι 86.6 157.3 145.2 49-5 74.0
74οο 73.2 88.ο ΙΟ9·9 111.5 76.5 «9-9 56.5 79-4 77·3 9°.3 164.9 154.4 5ο. 7 7θ·9
7600 75.3 9Τ·7 ιι3.9 117· ι 7δ·7 93·7 57-9 82.6 79-5 94.ι ¡73.4 ι64.4 52.0 79·8
7800 77·6 95·6 118.3 123.0 8ι. ι 97·7 59-5 85.8 81.9 98·3 182.9 175.5 53.3 82.9

8οοο 8ο. ο 99 ·6 123.1 129.4 83.7 ιοί.9 6'ι. ι 89.1 84.5 102.4 ΐ93·5 187.8 54.7 86,ο
8200 82.6 ιο3.8 128.3 136.2 86.5 ιο6.3 62.9 92.6 87.3 ιο.6.9 2ο5.7 201.5 56.3 89.3
84 οο 85.4 ιο8.3 ι34.ι 143.6 89-5 H0.9 64.8 9θ·2 9Ο·4 111.5 2ΐ9·7 217 . I 579 93·7
86οο 88.4 113 .ο ι4ο,5 151.5 93·7 ιι5.8 66.8 100.0 93·7 116.5 235.9 234.8 59-6 96.2
88οο 9ΐ.6 i¿7.5 ι6ο.2 9θ·3 121.0 69.0 ιο3.9 97·3 121.7 254.7 255,2 6ι .5 99·9

ΟΟΟΟ 95.2 123. I 155.4 169.6 ιοο.ο 126.5 7ΐ .3 ιοβ.ο ΙΟΙ . I 127.3 277 ο 379-> 63.5 ιο3.7
9200 99° 128.6 ι64, ι ι8ο. ο ιο4.2 ι32.3 73.8 112.3 ιο5.4 ι33.2 3ο3.7 3ο7.3 65.6 ΙΟ7·7
94οο Ιθ3.2 ι34.5 ι74.ο Ι91 -4 108.7 ι38.6 76.5 116.8 110.0 ι39.5 336.2 341.4 68.ο 1H.8
οβοο 107.7 ι4ο.8 ι85.ι 2θ4.2 ϊι3.7 ι45.2 79·5 121.6 ιι5.ο ι46.2 376.6 383.4 70.4 I ΐ6.2
9800 ΙΙ2.7 ι47.6 197.8 218.5 ΙΙ0-1 ι52.4 •82.6 126.6 120.6 153.5 428.3 436.7 73.ι 120.8



TABLA III
Reducción de las coordenadas h y a a coordenadas geográficas, simultáneamente tabla auxiliar 

para cálculos trigonométricos



Reducción de las coordenadas h y a a coordenadas geográficas

h 0° 1° 2o .3° 4o 5o 6°

a F> Φ λ λ0, A F» φ λ λ0, A F> φ λ-λ0,Λ F, Φ λ λθ,Α F» φ λ-λ0, A F» φ λ—λ0, Λ F» φ λ—λ0, Λ

0° go°o 9o°o 89°o 0°0 88°o o°o 87°o 0°0 86°o o°o 85°o ο°ο 84°ο ο°ο 90<>
I 89.0 90.0 88.5 45.0 87.8 26.6 86.8 18.4 85.9 i4.0 84.9 ιι .3 83.9 9-4 «9
2 88.0 90.0 87.8 63.4 87.2 45.0 86.4 33.7 85.5 26.5 84.6 21.8 -83.7 ι8.4 88
3 87.0 90.0 86.9 71.6 86.4 56.3 85.7 45.0 85.o 36.8 84.2 3ο.9 83.3 26.5 87
4 86.0 90.0 85.9 76.0 85.5 63.4 85.o 53.1 84.3 44.9 83.6 38.7 82.8 33.6 86
5 85.o 90.0 84.9 78.7 84.6 68.2 84.2 59.0 83.6 5i.3 82.9 44.9 82.2 39·7 85
6 84.o 90.0 83.9 8o.5 83.7 71.5 83.3 63.4 82.8 56.2 82.2 5ο. ι 8ι .5 44.9 84
7 83.o 90.0 82.9 81.8 82.7 74.0 82.4 66.7 81.9 60.1 8i.4 54.3 8ο.8 49-a 83
8 82.0 90.o 81.9 82.9 81.8 75-9 8i.5 69.4 81.1 63.3 80.6 579 8ο. ο 52.9 82
9 81.0 90.0 80.9 83.6 80 .'8 77-4 8o.5 71.5 80.2 65.9 79-7 6ο. 8 79·3 56. ι 8ι

10 80.0 90.0 79-9 84.3 79-8 78.6 79-5 73.2 79·3 68.1 78.8 63.3 78.3 58.8 8ο
I I 79·° 90.0 78.9 84.8 78.8 79-6 78.6 74.6 78.3 699 77-9 65.4 77-5 61.2 79
12 78.0 90.0 78.0 85.2 77-8 8o.5 77.6 75.9 77·3 71.4 77·θ 67.2 76.6 63.2 78
i3 77-0 90.0 77-0 85.6 76.9 81.2 76.7 76.9 76.4 73.7 76.1 68.8 75.7 65.ο 77
i4 76.0 90.0 76.0 85.9 76.9 81.8 75.7 77-8 75.4 73.9 75.1 70. ι 74.8 66.5 76
i5 76.0 ' 9°·° 75.0 86.1 74.9 82.3 74.7 78.6 74.5 74.9 74.2 7ΐ.3 73·9 67·9 75
16 74.0 90. o 74.0 86.4 73-9 82.8 73.7 79 a 73.5 75.8 73.2 72.4 73·9 69.1 74
i7 73.0 9°·° 73.0 86.6 7a-9 83.2 72.7 79-8 72.5 76.6 72.3 73.3 72.0 70.2 73
18 72.0 90.0 72.0 86.8 71 -9 83.6 71.8 80.4 71.6 77-3 71.3 74.2 7ΐ.ι 7ΐ.2 7a
!9 71.0 90.0 71.0 86.9 7°·9 83.9 70.8 80.9 70.6 77-9 70.4 75.0 70. ι 72.1 7ΐ

20 70.0 90.0 70.0 87.1 699 84.2 69.8 8i.3 69-6 78.5 69.4 75.7 69-3 73·9 70
21 6q .0 90.0 69.0 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 9°·° 68.0 87.3 67.9 84.7 67.8 82.0 67.7 79-4 67.5 76-9 67.2 74.3 68
23 67.0 90.0 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
24 66.0 90.0 66.0 87.5 65.9 85.i 65.8 82.6 65.7 8o.3 65.5 77·9 65.3 75.5 66
25 65.o 90.0 65.o 87.6 64.9 85.3 64.8 82.9 64.7 80.6 64.5 78.3 64.3 76.0 65
26 66.0 90.0 64.o 87·7 63.9 85.4 63.8 83.2 63.7 80 9 63.6 78.7 63.4 76.5 64
27 63.o 90.0 63.o 87.8 62.9 85.6 62.8 83.4 62.7 8i.3 62.6 79·1 62.4 77·θ 63
28 62.0 90.0 62.0 87·9 61.9 85.7 61.8 83.6 61.7 81.5 61.6 79-4 6ι. 4 77-4 62
a9 61.0 90.0 61.0 879 60.9 85.9 60.9 83.8 60.7 81.8 60.6 79-8 6ο. 4 77-8 61

3o 60.0 90.0 60.0 88.0 599 86.0 59-9 84.o 59.8 82.0 59.6 8ο. ι 59-5 78.1 60
3i 59.0 9°. o 5q .0 88.1 68.9 86.1 58.9 84.2 58.8 82.3 58.6 8ο.4 58.5 78.5 59
32 58.o 90.0 58.o 88.1 579 86 2 57 9 84.4 57.8 82.5 57.6 8ο. 6 57 .‘5 78.8 58
33 57.0 90.0 57.0 88.2 56.9 86.3 56.9 84.5 56.8 82.7 56.7 8ο. g 56.5 79 ι 57
34 56.o 90.0 56.o 88 2 55.9 86.4 55.9 84.6 55.8 82.9 55.7 8ι. ι 55.5 79-4 56
35 55.0 90.0 55.0 88.3 54.9 86.5 54.9 84.8 54.8 83.i 54.7 8ι.3 54.5 79-6 55
36 54.0 90.0 54.0 88.3 54.0 86.6 53.9 84.9 53 8 83.2 53.7 8ι. 5 53.6 79·9 54
37 53.0 90.0 53.0 88.3 53.0 86.7 52.9 85.o 52.8 83.4 52.7 8ι.7 52.6 8ο. ι 53
38 52.0 90.0 52,0 88.4 52,0 86.8 51.9 85.i 5i .8 83.5 51-7 81.9 5ι .6 8ο.3 5a
39 5i.o 9°·° 5i .0 88.4 5i .0 86.8 5o.9 85.2 5o.8 83.7 5o. 7 82 . I 5ο.6 8ο.5 5ι

4o 5o. 0 90.0 5o. 0 88.4 5o. 0 86 9 49 9 85.3 49-8 83.8 49.7 82.3 49-6 8ο. 7 5ο
4i 49.0 90.0 49.0 88.5 49° 87.0 48.9 85.5 48.8 83.9 48 7 82.4 48.6 8ο.9 49
4a 48.o 90.0 48.0 88.5 48.o 87.0 47 9 85.5 47 8 84.o 47.8 82.6 47-7 8ι.ι 48
43 ¿7 0 90.0 47.0 88.5 47.0 87.1 46.9 85.6 46.8 84.2 46.8 82.7 46.7 81.2 47
44 46.0 90.0 46.0 88.6 46.0 87.1 45.9 85.7 45.9 84.2 45.8 82.8 45.7 8ι .4 46

Ψ M Ψ M Ψ M Ψ M Ψ M Ψ Μ Ψ Μ y

90° 89o 880 87o 86° 85° 84° X
/



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros 211

h 0° Io 2o 3o 4® 5° 6o

a p, ♦ p, ♦ A p, Φ λ λθ, Λ p, Φ J ^o» A p, Φ λ-λ0,Λ p, ♦ Λ 9. Φt 1 λ->„Λ

45°
46
47
48
49

45°o
44.0
43.0
42.0
4i .0

9o°o 
QO.O 
90.0 
00 0
9°·°

45°o
44.0
43.0
4a.o
4i .0

88°6
88.6
88.6
88.7
88.7

45°o
44.0
43.0
42.0
4i .0

87ο2
87.2
87.3
87.3
87.4

44°9
43.9
42.9
41.9
40.9

85°8
85.8
85 9
86.0
86.0

44°9
43.9
42.9
41.9
40.9

84°4
84.5
84.5
84.6
84.7

44°8
43.8
42.8
4< .8
40.8

83°o
83.ι
83.2
83.3
83.4

1^.7

4ι .7
4ο. 7

8ι°5 
8ι .7 
8ι,8 
82 ,ο
82 . I

45°
44
43
42
4ι

50
51
5a
53
54
55
56
57
58
59

4o.0 
39.0 
38.o 
37.0 
36.o 
35.0 
34.0 
33.0 
32.0 
3i .0

qo 0 
90.0 
90.0 
QO.O 
90.0 
QO.O 
90.0 
90.0 
QO.O 
90.0

4o.0
39-0 
38.o 
37.0 
36,o 
35.0 
34.0 
33.0 
32.0 
3i .0

88.7
88.7
88.7
88.8
88.8
88.8
88.8
88.8
88.8
88.8

4o. 0 
3q.o 
38.o 
37.0 
36.o 
35.0 
34.0 
33.0 
32.0 
3i .0

87.4
87.4
87.5
87.5
87.5
87.6
87.6
87.6
87.6
87.6

39-9
38.9
37-9
36.9
35.9
34.9
33.9
32.9
32.0
3i .0

86.1
86.1
86.2
86.2
86.3 ·
86.3
86.4
86.4
86.5
86.5

39 9
38.9
37-9
36.9
35.q
34.9
33.9
32.9
31.9
30.9

84.8
84.9
84.9
85.o
85.i
85.1
85.2
85.2
85.3
85.3

39.8
38.8
37.8
36.8
35.8
34.8
33.9
32.9
31.9
3o. 9

83.5
83.6
83.7
83.8
83.8
83.9
84.o
84.o
84.ι
84.2

39·7
38.7
37.8
36.8
35.8
34.8
33.8
32.8
3ι .8
3ο.8

82.2
8a. 3
82.4
82.5
82.6
82.7
82.8
82. q
82.9
83. ο

4ο
39
38
37
36
35
34
33
32
3ι

60
61
62
63
64
65
66
67
68
69

3o. 0 
29.0 
28.0 
27.0 
26.0 
25.0 
□4.0 
23.0 
22.0 
21.0

QO.O 
9°.9 
90.0 
90.0 
90.0 
90.0 
90.0 
90.0 
QO.O 
90.0

3o. 0 
2Q .0 
□8.0 
27.0 
26.0 
□5.0 
24.0 
□3.0 
22.0 
21.0

88.9
88.9
88.9
88.9
88.9
88.9
88.q
88.9
88.9
88.9

3o. 0 
2Q .0 
28.0 
27.0 
26.0 
□ 5.o 
24.0 
23.0 
22.0 
21 .O

87.7
87.7
87.7
87 7
87.8
87.8
87.8
87.8
87.8
87.8

3o. 0
29.0
28.0
27.0
26.0
25,0 
24.0 
2 3.0
22 .O
2 1.0

86.5
86.6
86.6
86.6
86.7
86.7
86.7
86.7
86.8
86.8

29-9
28.9
27-9
26.9
25 . Q
24-9
23.9
22.9
21.9
20.9

85.4
85.4
85.5
85.5
85.6
85.6
85.6
85.7
85.7
85.7

29-9
28 . Q
27-9
26.9
25 .Q
34.9
23.9
22.9
21.9
20.9

84.2
84.3
84.3
84.4
84.4
84.5
84.5
84.6
84.6
84.6

29-8
28.8
27.8
26.8
25.8
34.9
23.9.
22.9
21.9
20.9

83.ι
83.2
83.2
83.3
83.3
83.4
83.4
83.5
83.5
83.6

3ο
39
□8
27
26
25
□4
□3
□ 2
21

7°
71
7a
73
74
75
76
77
78
79

20.0 
19.0 
18.0 
17.0 
16.0 
i5.0 
i4.0 
,i3.o
12.0
11.0

90.0 
90.0 
90.0 
QO.O 
9°.O 
QO.O 
9°.O 
90.0 
90.0 
90.0

20.0
IQ.O 
18.0 
17.0 
16.0 
i5.o 
i4.0 
i3.0
12.0
11.0

88.9
88.9
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0

20.0 
IQ.O 
18.0 
17.0 
16.0 
i5.0 
i4.o 
i3.0 
12.0 
11.0

87 9
87·9
87·9
87·9
87.9
87·9
87·9
87 -9
88.0
88.0

20.0 
IQ.O 
l8.O 
17.0 
l6.O 
i5.0 
i4.0 
i3.0 
12.0 
I 1.0

86.8
86-. 8
86.9
86.9
86.9
86.9
86.9
86.9
86.9
87.0

199 
19.0 
18.0 
17.0 
16.0 
i5.o 
i4.o 
i3.o
12.0
11 .<»

85.7
85.8
85.8
85.8
85.8
85.9
85.9
85.9
85.9
85.9

<9-9
18.9
<7-9
16.9
l5 ,Q
14.9
i3 9
12.9 
12.0
11.0

84.7
84.7
84.8
84.8
84.8
84.8
84.9
84.9
84.9
84.g

!9-9
18.9
<7-9
16.9
i5.q
ι4.9
13.9
12.9
H-9 
ιθ·9

83.6
83.7
83.7
83.7
83.8
83.8
83.8
83 8
83.9
83.9

20 
<9
18
>7
ι6
ι5 
ι4 
ι3
12
11

80
81
82
83
84
85
86
87
88
89

10.0
9°
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0

90.0 
90.0 
9°° 
QO.O 
90.0 
90.0 
90.0 
90.0 
QO.O 
9°·°

10.0
9°
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0

89.0
89.0
8q.o
89.0
89.0
89.0
89.0
89.0
89.0
89.0

10.0
9°
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0

88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0

LO. 0
9°
8.0
7.0
6.0
5.0
4.o
3.0
2.0
I .0

87.0
87.0
87.0
87.0
87.0
87.0
87.0
87.0
87.0
87.0

10.0
9°
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0

85.9
86.0
86.0
86.0
86.0
86.0
86 ;0
86.0
86.0
86.0

10.0
9°
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0

84.9
84.9
85 0
85.o
85.o
85.o
85.o
85.o
85.o
85.o

9·9
8-9
8.ο
7·ο
6.ο
5.ο
4.ο
3 ο
2.0
I .Ο

83.9
83.9
84.ο
84.ο
84.ο
84.ο
84.ο
84.ο
84.ο
84.ο

ΙΟ
9
8
7
6
5
4
3
2
I

9° 0.0 90.0 0.0 89.0 0.0 88.0 0.0 87.0 0.0 86.0 0,0 85.o 0.0 84.ο Ο

Ψ M Ψ M Ψ M Ψ M Ψ M Y Μ Ψ Μ y
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h

a

7° 8° 9° 10o IIo 12° i3°

p, * —λ0> A f > ♦ λ—λθ,Λ p, ♦ λ λ0, A p, * λ—λθ,Λ p, ♦ λ—λ0, A p, Φ p, Φ

O° 83°o 0°0 82°O ο°ο 8i°o 0°0 8o°o o°o 79°θ o°o 78°o 0°0 77°o o°o 90o
I 82.9 8.1 81.9 7·1 80.9 6.4 79-9 5.7 7®-9 5.1 78.0 4.7 77.0 4.3 ®9
2 82.7 15.9 81.8 ι4.ο 80.8 12.4 79·® 11.2 78.8 10.2 77·® 9·3 76 - 9 8.6 88
3 82.4 23.1 81.5 20.4 8o.5 i8.3 79-5 l6.5 78.6 i5.1 77.6 i3.8 76.7 12.8 87
4 81.9 29.6 81 . I 26.4 80.2 23.8 79-3 21.6 78.3 Σ9·7 77.3 18.2 76.4 16.8 86
5 8i.4 35.4 80.6 3ι.8 79-7 28.8 78.8 26.3 77-9 24.2 77·° 22.3 76.1 20.7 85
6 80.8 4o.4 80.0 36.6 79-3 33.4 78.3 3o. 7 77-5 28.3 76.6 26.2 75.7 24.4 84
7 80.1 44.8 79.4 4o.9 78.6 37.6 77·® 34.7 77 -° 32 . I 76.1 39·® 75.3 27.8 83
8 79-4 48.6 78.7 44.7 78.0 4i .3 77.3 38.3 76.4 35.6 75.6 33.2 74.8 3i. 1 82
9 78.6 51.9 78.0 48.i 77-3 44.7 76.6 4i .6 75.8 38.8 75.0 36.4 74.2 34.1 81

IO

00r-- 54.7 77.3 5i .0 76.6 47.6 75.9 44.6 75.2 4i.8 74.4 39.3 73.6 37.0 80
II 77.0 57.2 76.4 53.6 75.8 5o. 3 75.2 47.3 74.5 44.5 73.8 4i.9 73.0 39.6 79
12 76.1 &9-4 75.6 55.9 75.0 52.7 74.4 49-7 73.8 47.0 73·1 44.4 72.4 42.0 7®
13 75.3 61.4 74.8 58.o 74.2 54.9 73.6 51.9 73.0 49·3 72.4 46.6 7Σ·7 44.3 77
i4 74.4 63.1 73-9 59-9 73.4 56.8 72.8 53.9 72.3 5i.2 71.6 ’ 48.7 7i .o 46.3 76
i5 73.5 64.6 73.0 61.5 72.6 58.5 72.0 55.7 71.5 53.1 7θ·9 5o. 6 70.2 48.3 75
16 72.6 66.0 72.2 63.o 71 -7 60.1 71.2 57.4 70.7 54.8 70.1 52.4 69.5 5o. 1 74
>7 71.7 67.2 71.3 64.3 70.8 61.6 70.3 58.9 69.8 56.4 69.3 54.0 68.7 5i .7 73
18 70.7 68.3 70.4 65.6 69-9 62.9 69.5 60.3 69.0 57.8 68.5 55.5 ®7-9 53.2 7a
19 69.8 69.3 69.4 66.7 69.0 64.i 68.6 61.6 68 1 59.2 67.6 56.9 67.1 54.7 7*

20 68.9 70.3 68.5 67.7 68.1 65.2 67.7 62.7 67.3 6o.4 66.8 58.i 66.3 56.o 7°
21 67.9 71.1 67.6 68.6 67.2 66.2 66.8 63.8 66.4 6i.5 65.9 59.3 65.4 57.2 69
22 67.0 7T-9 66.7 69.4 66.3 67.1 65.9 64.8 65.5 62.6 65.1 6o.4 64.6 58.4 68
23 66.o 72.6 65.7 70.2 65.4 θ7 9 65.o 65.7 64.6 63.6 64.2 6i.5 63.7 59.4 67
24 65. i 73.2 64.8 7°-9 64.5 68.7 64.i 66.5 63.7 64.5 63.3 62.4 62.9 6o.4 66
25 64.i 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. i 74.4 62.9 72.2 62.6 70.1 62.3 68.1 61.9 66.1 6i.5 64.1 6¡.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.o 63
28 6i. 2 75.4 61.0 73.3 60.7 71.4 6o.4 69.4 60.1 67.5 59-7 65.6 59.3 63.8 62
39 60.2 75.8 60.0 73.8 59.7 71 9 59.5 70.0 59.1 68.2 58.8 66.3 58.4 64.5 61

3o 59.3 76.2 59.0 74.3 58.8 72.4 58.5 70.6 58.2 68.8 57-9 67.0 57.5 65.2 60
3i 58.3 76.6 58.i 74.7 67.8 73-9 57.6 71.i 57.3 69.3 57.0 67.6 56.6 65.9 59
32 57.3 77.0 57.1 75.1 56.9 73.4 56.6 71.6 56.3 69-9 56.o 68.2 55 7 66.5 58
33 56.3 77-3‘ 56.1 75.5 55.9 73.8 55.7 72. I 55.4 70.4 55.1 68.7 54.8 67.0 57
34 55.4 77-7 55.2 75.9 55.0 74.2 54.7 72.5 54.5 70.8 54.2 69.a 53.9 67.6 56
35 54.4 77-9 54.2 76.2 54.0 74.6 53.8 73-9 53.5 71.3 53.2 69-7 52.9 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 70.1 52.0 68.6 54
37 52.4 78.5 52.3 7θ·9 52 . I 75.3 5i .9 73.7 5i .6 72.1 5i .4 70.6 5i. 1 69.0 53
38 5i. 5 78.7 5i,3 77.i 5i. 1 75.6 5o.9 74.0 5o. 7 72.5 5o. 4 71.0 5o. 2 69.5 52
39 5o. 5 79 0 5o. 3 77-4 5o. 1 75-9 499 74.4 49-7 72.8 4g.5 71.3 49 3 69.9 5i

4o 49-5 79-3 49·3 77-7 49.3 76.2 49.0 74.7 48.8 73.2 48.5 71.7 48.3 70.3 5o
4i 48.5 79-4 48.4 77-9 48.2 76.4 48.o 75.0 47.8 73.5 47.6 72.1 47-3 70.6 49
42 47.5 79-6 47.4 78. I 47.2 76.7 47.0 75.2 46.8 73.8 46.6 73-4 46.4 71.0 48
43 46.5 79·® 46.4 78.4 46.2 76-9 46.1 75.5 45.9 74.1 45.7 73-7 45.4 71.3 47
44 45.6 80.0 45.4 78.6 45.3 77-3 45.1 75.8 44.9 74.4 44.7 73.0 44.5 71.6 46
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F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros 2l3

h 7o 8° 9o 10° 11° 12° 13®

a p, ♦ ρ, Φ λ-λ0,Λ ρ, Φ λ Ao, A ρ, Φ λ_;0,Α ρ, Φ A-J..A Ρ» φ >-*„A p. ♦ J-i.,A

450 44°6 8o°a 44°4 78°8 44°3 77°4 44°i 76°o 44°o 74°6 43°8 7303 43?5 7>°9 45®
46 43.6 8o.3 43.5 79-0 43.3 77.6 43.a 76.2 43.0 74.9 4a 8 73.6 ¿2.6 72.2 44
47 ¿2.6 8o.5 42.5 79.1 42.3 77-8 ¿2. a 76.5 4a.o 75.1 41.8 73.8 4i .6 72.5 43
48 4í.6 80.6 4i .5 79 3 4i .4 78.0 4i. 2 76.7 4i. 1 75.3 4o.9 74.0 40.7 7a-7 4a
49 4o. 6 80.8 4o.5 79-5 4o.4 78.a 4o. 2 7θ·9 4o. i 75.6 39-9 74.3 39-7 73.0 4i

5o 39.6 80.9 39.5 79.6 39.4 78.3 39.3 77.o 39 1 75.8 39° 74.5 38.8 73.2 4o
5i 38.7 81.0 38.5 79·8 38.4 78.5 38.3 77.a 38.a 76.0 38.o 74.7 37.8 73.5 39
5a 37.7 81.2 37.6 79-9 37.5 78.6 37.3 77-4 37.2 76. I 37.0 74.9 36.9 73.7 38
53 36.7 81.3 36.6 80.0 36.5 78.8 36.3 77.6 36.2 76.3 36.i 75 . I 35.9 73. Q 37
54 35.7 8i.4 35.6 80.2 35.5 78.9 35.4 77 · 7 35.2 76.5 35.1 75.3 34.9 74.1 36
55 34.7 8i.5 34.6 8o.3 34.5 79-i 34.4 77-9 34.3 76.7 34.1 75.5 34.0 74.3 35
56 33.7 81.6 33.6 8o.4 33.5 79-a 33.4 78.0 33.3 76.8 33.a 75.6 33.0 74.4 34
57 32.7 81.7 3a .6 8o.5 3a. 5 79-3 3a.4 78.1 3a.3 77.0 32.2 75.8 3a. 1 74.6 33
58 3i.7 81.8 3i.7 80.6 3i.6 79-4 3i.5 78.3 3i.3 77-i 3l .2 78.9 3i. 1 74.8 3a
59 80.7 81.9 3o. 7 80.7 3o. 6 79·5 3o.5

■

00 3o. 4 77.a 3o.3 76.1 3o. 1 74.9 3i

60 29.8 81.9 a9-7 80.8 29.6 79-6 39.5 78.5 a9-4 77-4 29.3 76.2 29.a 75.1 3o
61 28.8 82.0 28.7 80.9 28.6 79-7 28.5 78.6 28 4 77.5 28.3 76.3 a 8. a 75.2 296a 27.8 82 1 27.7 81.0 27.6 79-8 27.5 78.7 27.4 77-8 27.3 76.5 27. a 75.4 28
63 26.8 82.1 26.7 81.0 26.6 79 9 26 6 78.8 26.5 77-7 26.4 76.6 26.3 75.5 27
64 a5.8 82.2 25.7 81.1 25.7 80.0 a5.6 78·9 25.5 77-8 25.4 76.7 a5.3 75.6 26
65 a4.8 82.3 24.7 81.2 24.7 80.1 24.6 79·° a4.5 77-9 a4.4 76.8 a4.3 75.7 25
66 a3.8 8a. 4 a3.8 8i.3 a3.7 80.2 a3.6 79.ι 23.5 78.0 a3.5 7θ·9 a3.3 75.8 a4
67 aa .8 82.4 aa .8 8i.3 22.7 80.2 22.6 79 a 22.6 78.1 22.5 77.o aa. 4 75-9 a3
68 ai .8 82.5 21.8 8i.4 21.7 8o.3 21.6 79-a 21.6 78.2 a 1.5 77-1 ai .4 76.0 22
69 ao.8 82.5 20.8 8i.4 20.7 8o.4 20.7 79-3 20.6 78.2 ao.5 77 ·a 20.4 76.1 21

70 198 82.6 19.8 8i.5 19-7 8o.4 197 79-4 19.6 78.3 19.5 77-3 19.5 76.2 20
71 18.9 82.6 18.8 81.6 18.8 8o.5 18.7 79-4 18.6 78.4 18.6 77·3 18.5 76 3 19
7a J7-9 82.6 17.8 81.6 17.8 80.6 17.7 79·5 17.7 78.5 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 i5.g 82.7 i5.8 81.7 i5.8 80.7 i5.8 79·6 i5.7 78.6 i5.6 77.5 i5.6 76.5 16
75 >4.9 82.7 >4.9 81.7 i4.8 80.7 i4.8 79-7 14.7 78.6 14.7 77.6 14.6 76.6 i5
76 i3.g 82.8 13.9 81.8 i3.8 80.7 i3.8 79-7 13-7 78.7 i3.7 77-7 i3.6 76.6 i4
77 12.9 82.8 12.9 81.8 12.8 80.8 12.8 79-8 ia .8 78.7 ia.7 77-7 12.7 76.7 13
78 ii-9 82.9 n.9 81.8 11 9 80.8 11.8 79-8 11.8 78.8 n.7 77.8 n.7 76.7 12
79 10.9 82.9 10.9 Si.9 10.9 80.8 10.8 79-8 10.8 78.8 10.8 77-8 ■0.7 76.8 11
80 9-9 82.9 9-9 81.9 99 80.9 9.8 79-9 9-8 78.8 9-8 77.8 9-7 76.8 1081 8-9 82.9 8-9 81.9 8-9 80.9 8.9 79-9 8.8 78.9 8.8 779 8.8 76.8 98a 7-9 82.9 7-9 82.0 7-9 80.9. 7-9 79-9 79 78.9 7.8 77-9 7.8 76.9 883 θ·9 83.o 6-9 82.0 6-9 80.9 6-9 79-9 6-9 78.9 6.8 779 6.8 76.9 784 6.0 83.o 5-9 82.0 5-9 81.0 5-9 80.0 5.9 78.9 5-9 77-9 5.8 76.9 6
85 5.0 83.o 5.0 82.0 4.9 81.0 4.9 80.0 4-9 79° 4.9 78.0 4-9 77° 586 4.0 83.o 4.0 82.0 4.0 8i.o 3-9 80.0 3-9 79·° 3-9 78.0 3?g 77° 487 3.0 83.o 3.0 82.0 3.0 81.0 3.0 80.0 a-9 790 2-9 78.0 a.9 77° 388 2.0 83.o 2.0 8a .0 2.0 81.0 a .0 80.0 2.0 79-0 2.0 78.0 1.9 77° 3
89 1.0 83.o 1.0 8a .0 1.0 81.0 i .0 80.0 1.0 79-0 1.0 78.0 1.0 77.0 1

9o 0.0 83.o 0.0 8a .0 0.0 81.0 0.0 80.0 0.0 79-0 0.0 78.0 0.0 77.0 0
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2l4 OBSERVATORIO ASTRONÓMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

h i4° i5° 16o 17o 18o ΐ9° 20°

a p, Φ λ Ao, A p, Φ λ λ0, A p, Φ λ — λ0, A p, Φ —λ0,Λ p, Φ λ—λ0, Δ ρ, Φ λ—^ο» Α ρ, Φ λ λ0, Α

o° 76 °0 o°o 75°o 0°0 74°o 0°0 73°o ο°ο 72°O ο°ο 7ΐ°ο 0°0 7θ°ο 0°0 9°°
I 76.O 4.1 75.0 3-7 74.0 3.5 73.0 3.3 72.0 3. ι 7ΐ .ο 2·9 7θ.ο 2.8 »9
2 75.9 8.0 74.9 7-4 73-9 6.9 72-9 6.5 7Σ·9 6.ι 7Ο·9 5.8 θ9·9 5.5 88
3 75.7 "•9 74.7 II.I 73-7 10.3 72-7 9-7 71.8 9·2 70.8 8.6 69.8 8.2 87
4 75.4 i5.6 74.5 i4.6 73.5 i3.7 72.5 Ι3·9 71.6 12 . I 70.6 ιι .5 69·θ ιο.9 86
5 75.1 19.3 74.2 18.0 73.2 16.9 72.3 15.9 71.3 ι5 .ο 70.4 ι4.2 69·4 ι3.5 85
6 74.8 22.8 73.9 21.3 72-9 20.0 72.0 i8.9 7i.i 17.8 ΊΟ. I ι6.9 69.2 ι6.ο 84
7 74.4 26.1 73.5 24.5 72.6 23.0 71.7 21.7 70.7 20.6 69·8 ϊ9·5 68.9 ι8.5 83
8 73-9 29.2 73.0 27.5 72.2 35.9 71.3 24.5 70.4 23.2 69-4 22.0 68.5 20.9 82
9 73.4 32 . I 72.6 3o.3 71.7 28.6 70.8 27, i 69-9 25.7 69.0 24.4 68. ι 23.3 8ι

10 72-9 34.9 72.0 33,0 71.2 3i .2 70.3 29.6 69.5 28 . I 68.6 26.8 θ7·7 25.5 8ο
I I 72.3 37.4 71.5 35.5 70.7 33.6 69.8 32.0 69.0 3ο.4 68.ι 29.0 67.3 27·7 79
12 71.6 39.8 7°-9 37.8 70.1 36.o 69.3 34.2 68.5 32.6 67.6 3ι. I 66.8 29·7 7»
i3 71 ° 42. I 70.2 4o. 0 69.5 38.i 68.7 36.4 θ7·9 34.7 67. ι 33.2 66.3 3ι·7 77
i4 70.3 44.1 69.6 42.1 68.9 4o. 2 68.1 38.4 67.3 36.7 66.6 35.ι 65.8 33.6 76
i5 696 46.i 68.9 44.0 68.2 42.1 67.5 4o.3 66.7 38.5 66.ο 36.9 65.2 35.4 75
16 68.9 47 9 68.2 45.8 67.5 43.9 66.8 42.0 66. i 4ο.3 65.4 38.7 64.6 37.1 74
17 68.1 49.6 67.5 ¿7.5 66.8 45.5 66.1 43.7 65.4 4a.o 64.7 4ο.3 64.ο 38.8 73
18 67.3 5i. 1 66.7 49.1 66.1 47.1 65.4 45.3 64.8 43.6 64.ι 4ι .9 63.3 4ο. 3 72
Σ9 66.6 52.6 66.0 5o.6 65.4 48.6 64.7 46.8 64. i 45.ι 63.4 43.4 62.7 4ι .8 71

20 65.8 53.9· 65.2 51.9 64.6 5o. 0 64.o 48.2 63.3 46.5 62.7 44.8 62.0 43.2 7°
21 64.9 55.2 64.4 53.2 63.8 5i .3 63.2 49-5 62.6 47.8 62.0 46.2 6ι. 3 44.6 69
22 64.i 56.4 63.6 54.4 63.o 52,6 62.5 5o. 8 6ι·9 49-1 6ΐ . 2 47-4 6ο. 6 45.8 68
23 63.3 57.5 62.8 55.6 62.2 53.7 61.7 52.0 6ι.ι 5ο.3 6ο. 5 48.6 59·9 47-0 67
24 62.4 58.5 61.9 56.6 61.4 54.8 60.9 53.1 6ο. 3 5ι .4 59-7 49·8 5g.i 48.2 66
25 61.6 59.5 61.1 57.6 60.6 55.9 . 60.1 54.1 59-5 52.5 5g.o 5ο.8 58.4 49-3 65
2θ 60.7 6o.4 60.2 58.6 59.8 56.8 59.3 55.1 58.7 53.5 58.2 5ι·9 57.6 5ο. 3 64
27 59.8 61.2 59.4 59.5 58.9 57-7 58.4 56.o 57-9 54.4 57.4 52.8 56.9 5ι.3 63
28 58.9 62.0 58.5 6o.3 58.i 58.6 57.6 56.9 57. ι 55.3 56.6 53.8 56.ι 52.2 62
29 58.i 62.8 57.7 61.1 57.2 59.4 56.8 67.8 56.3 56.2 55.8 54.6 55.3 53. ι 6ι

3o 57.2 63.5 56.8 61.8 56.4 60.2 55.9 58.6 55.5 57.0 55.ο 55.4 54.5 54.ο 6ο
3i 56.3 64.2 55.9 62.5 55.5 60.9 55.1 59.3 54.6 57.8 54. ι 56.2 53.7 54.8 59
32 55.4 64.8 55.0 63.2 54.6 61.6 54.2 60.0 53.8 58.5 53.3 57.0 52.8 55.5 58
33 54.5 65.4 54.1 63.8 53.7 62.2 53.3 60.7 52.9 59·2 52.5 57 7 52.0 56.2 57

/ 34 53.6 66.0 53.2 64.4 52.8 62.9 52.4 6i.3 52.0 59.® 5ι.6 58.4 5ϊ . 2 56.9 56
35 52,6 66.5 52.3 65.o 5i .9 63.4 5i .6 61.9 5 I . 2 6ο. 5 5ο. 8 59-0 5ο. 3 57.6 55
36 5i .7 67.0 5i .4 65.5 5i .0 64.o 5o. 7 62.5 5ο. 3 6ι.ι 49-9 59-6 49 5 58.2 54
37 5o.8 67.5 5o. 5 66.0 5o. 1 64.5 49.8 63.1 49-4 6ι .6 49·ο 6ο. 2 48.6 58.8 53
38 49-9 68.0 49.6 66.5 49.2 65.o 48.9 63.6 48.5 62.2 48.2 6ο.8 47.8 59-4 52
39 48.9 68.4 48.6 67.0 48.3 65.5 48.o 64.1 47-7 62.7 47-3 6ι .3 46.9 6ο. ο 5ι

4o 48.o 68.8 47-7 67.4 47.4 66.0 47.1 64.6 46.8 63.2 46.4 6ι .8 46.ο 6ο. 5 5ο
4i 47.1 69.2 46.8 67.8 46.5 66.4 46.2 65.o 45.9 63.7 45.6 62.3 45.2 6ι .ο 49
42 46.1 69.6 45.9 68.2 45.6 66.8 45.3 65.5 45.ο 64. ι 44.7 62.8 44.3 6ι .5 48
43 45.2 69.9 44.0 68.6 44.7 67.2 44.4 65.9 44.ι 64.5 43.8 63.2 43.4 6ι.9 47
44 44.3 70,3 44.0 68.9 43.7 67.5 43.5 66.3 43.2 64.9 42.9 63.6 42.5 62.4 46
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F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros 2l5

h 14° i5° 16o ¡7° 18° >9° 20°

a p, ♦ λ λθ, A p, Φ A p, Φ λ—λ0, A ρ, φ λ λθ, Α ρ, Φ λ—λθ, Α ρ, Φ ρ> ♦ *-1„Λ

45® 43°3 7o°6 43°i 69o3 42°8 θ7°9 42ο5 66Ο6 42ο3 65Ο3 42°Ο 64°ο 4ι°6 62Ο8 45»
46 42.4 7°-9 42.1 69.6 41.9 68.3 4ι .6 67.0 4ι .4 65.7 4ι . I 64.4 4ο.8 63.2 44
47 4i .4 71.2 4i .2 θ9·9 4i .0 68.6 4ο.7 67.3 4ο.4 66. ι 4ο.2 64.8 39-9 63.5 43
48 4o.5 71.5 4o.3 70.2 4o.0 68.9 39·8 67.6 39-5 66.4 39.2 65. ι 39.0 63.9 42
49 39.5 71.7 39.3 70.5 39.1 69.2 38.9 67·9 38.6 66.7 38.3 65.5 38.ι 64.3 4ι

5o 38.6 72.0 38.4 70.7 38.2 69.5 37-9 68.2 37·7 67.0 37.4 65.8 37.2 64.6 4ο
5i 37.6 72.2 37.4 7i.o 37.2 69.8 37.0 68.5 36.8 67.3 36.5 66. ι 36.3 64.9 39
5a 36.7 72.5 36.5 71.2 36.3 70.0 36.ι 68.8 35.8 67.6 35.6 66.4 35.3 65.2 38
53 35.7 72.7 35.5 7i 5 35.3 70.3 35. ι 69.1 34.9 679 34.7 66.7 34.4 65.5 37
54 34.8 7a-9 34.6 7i.7 34.4 70.5 34:2 69-3 34 .ο 68.ι 33.8 66.9 33.5 65.8 36
55 33.8 73.1 33.6 71 -9 33.5 7°-7 33.3 69.5 33.ι 68.4 32.8 67.2 32.6 66 ο 35
56 32.9 73.3 32.7 72x I 32.5 70.9 32.3 69.8 32 . I 68.6 3ι·9 67.5 3ι·7 66.3 34
57 31.9 73.4 3i.7 72.3 3i .6 71 ·1 3ι .4 7θ.ο 3ΐ . 2 68.8 3ι ,ο 67.7 3ο.8 66.6 33
58 3o.9 73.6 3o.8 72.5 3o.6 71.3 3ο. 4 70.2 3ο.3 θ9·° 3ο. ι 67-9 39·9 66.8 32
59 3o. 0 73.8 29.8 72.6 a9-7 71.5 29.5 70.4 29.3 69.3 29.1 68.ι 28.9 67.0 3ι

60 29-0 73.9 28.9 72.8 28.7 71.7 □8.6 70.6 28.4 69·4 28.2 68.3 □8.0 67.2 3ο
61 28.1 74.1 27.9 73.0 27.8 7Σ·9 27.6 70.7 27.5 69.6 27.3 68.5 27. ι 67.4 296.2 27.1 74.2 27.0 73-i 26.8 72.0 26.7 7Ο·9 26.5 69.8 26.4 68.7 26.2 67.6 28
63 26. I 74.4 26.0 73.3 25.9 72.2 25.7 7ΐ.ι 25.6 7θ.ο 25.4 68.9 25.3 67.8 27
64 □ 5.2 74.5 25 . I 73.4 24.9 72.3 24.8 71.2 24.6 70. ι 24.5 69.0 24.3 68.ο 26
65 24.2 74.6 24 . I 73.5 24.0 72.5 23.8 7ΐ .4 23.7 70.3 23.6 69.2 23.4 68.ι 25
66 □3.2 74.7 23 . I 73.7 23.0 72.6 22.9 71.5 22.8 70.4 22.6 69-4 22.5 68.3 24
67 22.3 74.9 22.2 73.8 22.1 72.7 21-9 7ΐ .6 21.8 70.6 21.7 69.5 21.5 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 22
69 20.3 75.1 20.3 74.0 20.2 72·9 20.0 7(·9 Σ9·9 70.8 19.8 69.8 Ι9·7 68.7 21

70 19 · 4 75.1 19.3 74.i 19.2 73.0 ι9.ι 72.0 ΐ9.ο 7°·9 ι8.9 69-9 ι8.7 68.8 20
71 18.4 75.i l8.3 74.2 l8.2 73.i ι8. ι 73. ι ι8.ο 7ΐ .ο ΐ7·9 7θ.ο 17.8 69.0 >9
7a 17.4 75.3 17.4 74.3 17.3 73.2 17-2 72.2 ΐ7·ΐ 7ΐ.ι 17-0 7θ.ι ι6.9 69.1 18
73 i6.5 75.4 16.4 74.4 l6.3 73.3 16.2 72.3 ι6. ι 71.2 ι6.ο 70.2 15.9 69.2 !774 i5.5 75.5 i5.4 74.4 i5.4 73.4 15.3 72.4 15.2 71 3 ι5. ι 70.3 ¡5.0 69-3 ι6
75 i4.5 75.5 i4.5 74.5 i4.4 73.5 ι4.3 72.4 ι4.3 71 ·4 ΐ4.2 70.4 ' ι4.ι 69·4 ι5
76 i3.6 75.6 i3.5 74.6 i3.4 73.5 ι3.4 72.5 13.3 71.5 ΐ3.2 70.5 ι3. ι 69-4 ι4
77 12.6 75.7 12.5 74.6 12.5 73.6 12.4 72.6 12.4 7ΐ .6 12.3 70.5 12.2 6g.5 ι3
78 11.6 75.7 11.6 74.7 11.5 73.7 11.5 72.7 11.4 7ΐ.6 ιι.3 70.6 ιι.3 69.6 12
79 10.7 75.8 10.6 74-7 10.6 73·7 ιο.5 72-7 ιο.5 7ΐ·7 ιο.4 7°·7 ιο.3 69-7 11

80 97 75.8 9-7 74.8 9·6 73.8 9·6 72.8 9·5 7ΐ·7 9-5 70.7 9-4 69·7 ΙΟ
81 8.7 75.8 8.7 74.8 8.6 73.8 8.6 72.8 8.6 7ΐ .8 8.5 70.8 8.5 69.8 982 7.8 78.9 7-7 74.9 7 7 73·9 7·6 72.8 7-6 7< .8 7-6 70.8 7·5 69.8 8
83 6.8 73.9 6.8 7*-9 6.7 73-9 6-7 72·9 θ· 7 7 * · 9 6.6 7Ο·9 6.6 69·9 784 5.8 73.9 5.8 7^-9 5.8 73·9 5.7 72·9 5-7 7ΐ·9 5.7 7°· 9 5.6 69·9 6
85 4-9 76.0 4.8 75.0 4.8 73·9 4.8 73·9 4.8 7!·9 4-7 7Ο·9 4.7 69·9 5
86 3-9 76.0 3.9 75.0 3.8 74.0 3.8 78 ο 3.8 72 .ο 3.7 7<.ο 3.8 7θ.ο 4
87 a-9 76.0 2.9 75.0 2-9 74.0 2·9 73 ο 2·9 72.0 2.8 7ΐ.ο 2.8 7θ.ο 3
88 "•9 76.0 1.9 75.0 >•9 74.0 <·9 73.0 ΐ·9 72.0 ΐ·9 7ΐ.ο !·9 7θ.ο 2
89 1.0 76.0 1.0 75.0 1.0 74.0 ι .ο 73.0 I .0 72.0 °·9 7ΐ .ο °·9 7θ.ο I

9o 0.0 76.0 0.0 75.0 0.0 74.0 0.0 73.0 ο.ο 72.0 0.0 7ΐ .ο 0.0 70.0 Ο
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OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA2ι6

h 21° 22° 23° a4® 25° 26® 27®

a ρ, φ λ λθ, A ρ, φ λ λθ, A ρ, Φ i->„A ρ, Φ λ—λθ, A ρ, Φ A ρ, Φ >->„A ρ, Φ XJ.,A

o° 69°o o°o 68°o o°o 67°o 0°0 66°o 0°0 65°o 0°0 64°o o°o 63°o o°o 90o
I 69-0 2.6 68.0 2.5 67.0 2.4 66.0 2.3 65.o 2.1 64.0 2.1 63.o 2.0 89
2 68.9 5.2 67-9 4-9 66.9 4.7 65.9 4.5 64.9 4.3 63.9 4.1 62.9 3.9 88
3 68.8 7.8 67.8 7-4 66.8 7.0 65.8 6.7 64.8 6.4 63.8 6.1 62.8 5-9 87
4 68.6 10.3 67.7 9·8 66.7 9.3 65.7 8-9 64.7 8.5 63.7 8.1 62.7 7-8 86
5 68.4 12.8 67.5 12.2 66.5 II .6 65.5 II.1 64.5 10.6 63.6 10.1 62.6 9-7 85
6 68.2 i5.2 67.2 i4.5 66.3 i3 8 65.3 l3.2 64.3 12.6 63.4 12. I 62.4 11.6 84
7 67.9 17.6 67.0 16.8 66.0 16.0 65.1 15.3 64.i i4.6 63.i i4.0 62.2 i3.5 83
8 67.6 >9-9 66.7 19.0 65.7 18. a 64.8 17.4 63.8 16.6 62.9 15.9 61.9 i5.3 82
9 67.2 22.2 66.3 21.2 65.4 20.2 64.5 19-4 63.5 18.5 62 6 17.8 61.6 17.1 81

IO 66.8 24.3 65.9 23.3 65.o 22.2 64.1 21.3 63.2 20.4 62.3 19.6 6i.3 18.8 80
I I 66.4 26.4 65.5 25.3 64.6 24.2 63.7 23.2 6a.8 22.3 61.9 21.4 61.0 20.5 79
12 65.9 28.4 65.i 27.2 64.2 26.1 63.3 ' 25.0 62.4 24.0 61.5 23.1 60.6 22.2 78
i3 65.4 3o. 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
i4 64.9 32.2 64.i 3o. 9 63.3 a9-7 62.4 28.5 61.6 27.4 60.7 26.4 5q.8 25.4 76
15 64.4 34.0 63.6 32.7 62.8 3i .4 61.9 3o. 2 61.1 29.0 60.2 28.0 59-4 26.9 75
16 63.8 35.7 63,o 34.3 62.2 33.0 6i.4 3i .8 60.6 3o.6 5g.8 29.5 58.9 28.4 74
17 63.2 37.3 62.5 35.9 61.7 34.6 60.9 33.3 60.1 32.1 59.3 3o 9 58.4 29.8 73
18 62.6 38.8 61.9 37.4 61.1 36.1 6o.3 34.8 59.5 33.5 58.7 32.4 579 3i .2 7a
J9 62.0 4o.3 61.2 38.9 6o.5 37.5 59-7 36.2 59.0 34.9 58.2 33.7 57.4 3a.6 7i

20 61.3 41.7 60.6 4o. 3 59-9 38.9 59.1 37.5 58.4 36.3 57.6 35.1 56.9 33.9 70
21 60.7 43.0 60.0 4i .6 59.2 4o. 2 58.5 38.8 57.8 37.6 57.0 36.3 56.3 35.1 69
22 60.0 44.3 59.3 42.8 58.6 4i .4 679 4o. 1 57.2 38.8 56.4 37.5 55.7 36.3 68
23 59.2 45.5 58.6 44.ó 57.9 ¿2.6 57.2 4i .3 56.5 4o. 0 55.8 38.7 55.1 37.5 67
24 58.5 46.7 57.9 45.2 57.2 43.8 56.6 ¿2.4 55.9 4i. 1 55.2 39.8 54.5 38.6 66
25 57.8 47.8 57.2 46.3 56.5 44.9 55.9 43.5 55.2 42.2 54.5 4o.9 53.9 397 65
26 57.0 48.8 56.4 47.3 55.8 45.9 55.2 44.6 54.5 43.2 53.9 42.0 53.2 40.7 64
27 56.3 49.8 55.7 48.3 55.1 46.9 54.5 45.6 53.9 44.2 53.2 43.0 52.5 4i.7 63
28 55.5 5o. 7 54.9 49.3 54.4 47 9 53.8 46.5 53.2 45.2 52.5 43.9 51.9 42.7 62
29 54.7 5i .6 54.1 5o. 2 53.6 48.8 53.0 47.4 52.4 46.i 5i .8 44.8 5i.2 43.6 61

3o 53.9 52.5 53.4 5i. 1 52.9 49-7 52.3 48.3 5i .7 47.0 5i. 1 45.7 5o.5 44.5 60
3i 53.2 53.3 52.6 5i .9 5a. 1 5o. 5 5i.5 49 a 5i .0 47-9 5o.4 46.6 49.8 45.3 59
32 52.3 54.1 5i .8 52.7 5i .3 5i.3 5o. 8 5o. 0 5o. 2 48.7 497 47.4 49.1 46.i 58
33 5i .5 54.8 5i .0 53.4 5o; 5 5a. 1 5o. 0 50.7 49-5 49.5 48.9 48.2 48.4 46.9 57
34 5o. 7 55,5 5o. 2 54.2 49-7 5a.8 49 a 5i.5 48.7 5o. 2 48.2 48.9 47.6 47-7 56
35 49-9 56.2 49.4 54.9 48.9 53.5 48.4 52.2 47-9 5o.9 47.4 49.6 46.9 48.4 55
36 49.0 56.9 48.6 55.5 48.i 54.2 47.7 52.9 47 2 5i .6 46.7 5o. 3 46.i 4g.1 54
87 48.2 57.5 47.8 56.1 47.3 54.8 46.9 53.5 46.4 52.2 45.9 5i .0 45.4 49.8 53
38 47.4 58,i 46.9 56.7 46 5 55.4 46.o 54.1 45.6 52.9 45.1 5i .6 44.6 5o. 4 52
39 46.5 58.6 46.1 57.3 45.7 56.o 45.2 54.7 44.8 53.5 44.3 52.2 43.8 5i.o 5¡

4o 45.7 59.2 45.3 579 44.8 56.6 44.4 55.3 44.0 54.0 43.5 52.8 43.0 5i .6 5o
4i 44.8 59-7 44.4 58.4 44.0 57.1 43.6 55.8 43.2 54.6 42.7 53.4 42.3 52.2 49
4a 43.9 60.2 43.6 58.9 43.2 57.6 42.8 56.4 42.3 55. i 41.9 53.o 4i .5 52.7 48
43 43.1 60.6 42.7 59.4 4a.3 58.i 41.9 56.9 4i .5 55.6 4i. 1 54.4 40.7 53.2 47
44 42.2 61.1 4i.8 60.0 4i.5 58.6 4i. 1 57.4 ¿0.7 56.1 4o.3 54.9 39-9 53.7 46
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h 21° 22° 23® a4° a5® 26® 27®

a P» ♦ A-A,, A p, ♦ A-A„A ρ» φ λ-λ0,Λ p, ♦ λ_λ0,Λ ρ, Φ A—A,, A P» ♦ A-A,, A P» ♦ a-a„a

45° 4i°3 6i°5 4i°o 6o°3 4o°6 59°o 4o°a 57°8 39°9 56°6 39°5 55®4 39®i 54°2 45®
46 4o.4 61.9 4o. 1 60.7 39-7 59.5 39.4 58.3 39.0 57.1 38.6 55.9 38.a 54.7 44
47 ' 39.5 62.3 39.a 61.1 38.9 59.9 38.5 58.7 38.a 57.5 37.8 56.3 37.4 55.1 43
48 38.7 62.7 38.3 61.5 38.o 6o.3 37-7 59.1 37.3 579 36.9 56.7 36.6 55.6 4a
49 37.8 63.o 37.5 61.8 37.2 60.7 36.8 59.5 36.5 58.3 36.i 57.i 35.8 56.o 4i

5o 36.9 63.4 36.6 62. a 36.3 61.0 36.o 59.8 35.6 58.7 35.3 57.5 34.9 56.4 4o
5i 36.o 63.7 35.7 62.5 35.4 6i.4 35.1 60.a 34.8 59.θ 34.4 57 · 9 34.1 56.8 39
5a 35.1 64.o 34.8 62.9 34.5 61.7 34.2 6o.5 33.9 59.4 33.6 58.3 -33.3 57.1 38
53 34.2 64.3 33.9 63.a 33.6 62.0 33.4 60.9 33.1 59-7 3a. 7 58.6 3a.4 57.5 37
54 33.3 64.6 33.0 63.5 3a.8 62.3 3a.5 61.2 3a. a 60.0 3i.9 58.9 3i .6 57 *8 36
55 32.4 64.9 3a. 1 63.8 3i .9 62.6 3i .6 61.5 3i .3 6o.3 3i .0 59.3 3o. 7 58.i 35
56 3i .5 65.2 3i .2 64.o 3i .0 62.9 3o. 7 61.8 3o.5 60.6 3o. 1 59.5 a99 58.4 34
57 3o.6 65.4 3o.3 64.3 3o. 1 63.a a9-8 62.0 39.6 6o-9 39-3 59.8 29.0 58.7 33
58 a9-7 65.7 a9-4 64.5 39.3 63.4 a9-o 62.3 28.7 61. a a8.4 60.1 28.a 59.0 3a
59 28.7 65.9 a8.5 64.8 28.3 63.7 28.1 62.6 27.8 6i.5 27.6 6o.4 27.3 5o. 3 3i

60 27.8 66.1 27.6 65,o 27.4 63.9 27. a 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.i 26.3 63.o a6.1 θΐ·9 a5.8 60.9 a5.6 59.8 a9
6a 26.0 66.5 a5.8 65.4 a5.6 64.3 25.4 63.a a5.a 62. a 24.9 61 . I a4.7 60.0 a8
63 a5.1 66.7 24.9 65.6 24.7 64.5 24.5 63.5 24.3 62.4 □4.1 6i .3 a3.9 60.2 a7
64 a4 · 2 66.9 24.0 65.8 a3.8 64.7 a3.6 63.7 23.4 6a .6 a3. a 61.5 a3.o 6o.5 26
65 2 3. a 67.1 23.1 66.0 22.9 64.9 23.7 63.8 22.5 62.8 aa .3 61.7 aa. 1 60.7 a5
66 aa. 3 67.2 aa. a 66.1 22.0 65.1 21.8 64.o 21.6 63.o ai .4 61.9 ai .a 60.g a¿
67 21.4 67.4 ai .a 66.3 21.1 65.3 20.9 64.2 20.7 63.i 20.5 62.1 ao.4 61.0 a3
68 20.5 67.5 20.3 66.5 ao. a 65.4 20.0 64.4 19.8 63.3 Ϊ9-7 62.3 19.5 61.2 aa
69 19·5 67.7 19-4 66.6 19.3 65.6 19.1 64.5 19.0 63.5 18.8 6a. 4 18.6 6i.4 ai

70 18.6 67.8 18.5 66.7 i8.4 65.7 18.a 64.7 18.1 63.6 J7-9 62.6 17.7 61.. 5 ao
7i 17.7 679 17.6 θθ·9 17.4 65.8 17.3 64.8 17.a 63.8 17.0 62.7 16.9 61.7 »97a 16.8 68.0 16.6 67.0 i6.5 66.0 i6.4 64.9 16.3 63.9 16.1 62.9 16.0 61.8 18
73 i5.8 68.1 15.7 67.1 i5.6 66.1 i5.5 65.o 15.4 64.o i5.2 63.o i5.i 62.0 17
74 i4.9 68.2 i4.8 67.2 i4.7 66.2 14.6 65.2 i4.5 64.1 14.3 63.1 <4.2 62.1 16
75 i4.o 68.3 13.9 67.3 i3.8 66.3 i3.7 65.3 i3.6 64.2 13.4 63. a i3.3 6a .a i5
76 i3.1 68.4 i3.o 67.4 12.9 66.4 12.8 65.4 ia.7 64.3 12.6 63.3 12.4 6a .3 i4
77 12.1 68.5 12.0 67.5 12.0 66.5 II.9 65.5 n .8 64.4 11.7 63.4 11.6 6a.4 i3
78 11.2 68.6 II. I 67.6 11.0 66.5 10.9 65.5 10.9 64.5 10.8 63.5 10.7 62.5 ia
79 10.3 68.7 10. a 67.6 lo. I 66.6 10.0 65.6 10.0 64.6 9-9 63.6 9.8 6a .6 11

80 9.3 68.7 9-3 67.7 9 a 66.7 9·1 65.7 9·1 64.7 90 63.7 8-9 62.7 10
81 8.4 68.8 8.3 67.8 8.3 66.7 8.a 65.7 8.2 64.7 8.1 63.7 8.0 62.7 98a 7.5 68.8 7-4 67.8 7-4. 66.8 7.3 65.8 7.3 64.8 7-3 63.8 7·1 6a.8 8
83 6.5 68.9 6.5 67-9 6.4 66.8 6.4 65.8 6.3 64.8 6.3 63.8 6. a 6a.8 7
84 5.6 68.9 5.6 67·9 5.5 66.9 5.5 65.9 5.4 64.9 5.4 63.9 5.3 62.9 6
85 4.7 68.9 4.6 679 4.6 66.9 4.6 65.9 4.5 64.9 4.5 63.9 4.5 62.9 5
86 3-7 69.0 3-7 68.0 3-7 67.0 3.7 65.9 3.6 64.9 3.6 63.9 3.6 62.9 4
87 2.8 69.0 2.8 68.0 2.8 67.0 3.7 66.0 3-7 65.o 3.7 64.o 2.7 63.o 3
88 19 69.0 1.9 68.0 1.8 67.0 1.8 66.0 1.8 65.o 1.8 64.o i .8 63.o a
89 °-9 69.0 0-9 68.0 °9 67.0 0.9 66.0 0.9 65.o 0.9 64.o 0.9 63.o 1

9° 0.0 69.0 0.0 68.0 0.0 67.0 0.0 66.0 0.0 65.o 0.0 64.o 0.0 63.o 0
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2l8 OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

h 28o 29o 3o° 3ι® 32® 33® 34°

a p, * λ λ0, A p, ♦ λ0, Λ p, * λ λθ, Λ ρ, Φ λ—Α ρ, Φ λ λ0, Α ρ. Φ λ λθ,Α ρ, ♦ λ-ί,,Λ

oc 62°O o°o 6i°o 0°0 6o°o ο°ο 09°ο ο°ο 58®ο 0°0 57°ο ο°ο 56°ο ο°ο 90®
I 62.0 <•9 61.0 1.8 60.0 ϊ·7 59.0 I 7 58.ο ι.6 57.0 ι .5 56.ο ι.5 89
a 61.9 2.8 60.9 3.6 59-9 3.5 58.9 3.3 57·9 3.2 56.9 3.ι 55.9 3.ο 88
3 61.8 5.6 6θ.9 5.4 59-9 5.2 58.9 5.ο 57·9 4.8 56.9 4.6 55.9 4.4 87
4 61.7 7.5 60.7 7.2 59.8 6.9 58.8 6.6 57.8 6.4 56.8 6. ι 55.8 5-9 86
5 61.6 9.3 60.6 8.9 59.6 8.6 58.6 8.3 57.6 7·9 56.7 7-6 55.7 7-4 85
6 61.4 II . I 6o.4 10.7 59.5 ιο.3 58.5 9·9 57.5 9-5 56.5 9·1 55.5 8.8 84
/ 61.2 12.9 60.2 12.4 59.3 ΣΙ·9 58.3 ιι .5 57.3 11 .ο 56.3 ιο.6 55.4 10.2 83
8 61.0 14.7 60.0 ι4.1 59.0 ι3.6 58.1 ι3.ο 57.1 12.6 56. ι 12 . I 55.2 II.7 82
9 60.7 i6.4 59-7 i5.8 58.8 ΐ5.2 57-8 ι4.6 56.9 ι4. ι 55.9 ι3.6 55.ο ι3. ι 8ι

IO 6o.4 18. I 59.5 17.4 58.5 ι6.7 57.6 ι6.ι 56.6 ι5.5 55,7 ι5.ο 54.7 ι4.4 8ο
11 60.1 19.7 59.1 19.0 58.2 18.3 57.3 17.6 56.3 ΐ7.ο 55.4 ι6.4 54.5 ι5.8 79
12 69 · 7 21.4 58.8 20.6 57-9 19.8 57.0 Ϊ9·1 56,ο ι8.4 55.ι 17.8 54.2 ΐ7·ΐ 78
i3 59.3 22-9 58.5 22 . I 57.5 21.3 56.6 20.5 55.7 19.8 54.8 Ϊ9·1 53.9 ι8.4 77
i4 58.9 24.5 58.i 23.6 57.2 22.7 56.3 21.9 55.4 21.2 54.5 20.4 53.6 <9-7 76
i5 58.5 26.0 57.7 25.0 56.8 24 . ι 55.9 23.3 55.ο 22.5 54.ι 21-7 53.2 21.0 75
16 58.1 27.4 57.2 26.4 56.4 25.5 55.5 24.6 54.6 23.8 53.7 23.0 52.8 22.2 74
>7 57.6 28.8 56.8 27.8 55.9 26.9 55. ι 25.9 54.2 25.1 53.3 24.2 52.4 □3.4 73
18 57.1 3o. 2 56.3 29.1 55.5 28.2 54.6 27.2 53.8 26.3 53.9 25.4 52.0 24.6 7a
*9 56.6 3i .5 55.8 3o,4 55.0 29-4 54. ι 28.5 53.3 27.5 52.5 26.6 5ι .6 25.8 71

20 56.1 32.8 55.3 3i.7 54.5 3ο. 6 53.7 29·7 52.8 28.7 52.0 27.8 5ΐ .2 26.9 70
21 55.5 34.0 54.7 32-9 53.9 3ι.8 53.2 3ο.8 52.3 29-8 5ι.5 28.9 5ο. 7 28.0 69
22 54.9 35.2 54.1 34.1 53.4 33.ο 52.6 3ι·9 5ι .8 3ο.9 5ι .ο 3ο. ο 5θ. 2 □9.ι 68
23 54.4 36.3 53.6 35.2 52.9 34.ι 5a. 1 33.ο 51.3 32.0 5ο. 5 3ι.ο 49-7 3ο. ι 67
24 53.8 37.4 53.0 36.3 52.3 35.2 5ι .5 34.ι 5ο.8 33,ι 5ο. ο 32 . I 49 2 3ι. ι 66
□5 53.2 38.5 5a .4 37.3 5i .7 36.2 5ι .ο 35. ι 5ο. 2 34.ι 49-5 33.ι 48.7 32 . I 65
26 52.5 39.5 5i,8 38.3 5i. 1 37.2 5ο.4 36.ι 49-7 35. ι 48.9 34.ο 48.2 33.ο 64
27 5i.g 4o. 5 5i. 2 39.3 5o. 5 38.2 49.8 37.1 49·1 36.ο 48.4 35.ο 47-6 33.9 63
28 5i . 2 4i .4 5o 6 4o.3 499 3g. ι 49-2 38.ο 48.5 36.9 47.8 35.9 47 ·1 34.8 62
29 5o. 6 42.4 ^9-9 4l.2 49 a 4ο.0 48.6 88.9 479 37.8 47-2 36.8 46.5 35.7 6ι

3o 49-9 43.2 492 42.1 48.6 4ο.9 47-9 39.8 47-3 38.7 46.6 37.6 45.9 36.5 6ο
3i 49 3 44.1 48.6 42.9 47-9 4ι .7 47.3 4ο. 6 46.6 39-5 46.ο 38.4 45.3 37.4 5g
32 48.5 44.9 47-9 43.7 47.3 4a. 5 46.6 4ι .4 46.ο 4ο.3 45.3 39-2 44.7 38.2 58
33 47.8 45.7 47.2 44.5 46.6 43.3 46.ο 42.2 45.3 4ι. ι 44.7 4ο.ο 44.ι 38.9 57
34 47.ϊ 46.5 46.5 45.3 45.9 44. ι 45.3 42.9 44.7 4ι .8 44.ι 4ο.7 43.4 39-7 56
35 46.3 47.2 45.8 46.o 45.2 44.8 44.6 43.7 44.ο 42.6 43.4 4ι .5 42.8 4ο.4 55
36 45.6 47.9 45.0 46.7 44.5 45.5 43.9 44.4 43.3 43.3 42.7 42.2 4a . I 4ι. ι 54
37 44.8 48.5 44.3 . 47.4 43.8 46.2 43.a 45. ι 42.6 43.9 42.1 42.8 4ι .5 41.7 53
38 44.1 49-2 43.6 48.o 43 0 46.8 42.5 45.7 4ι.9 44.6 4ι .4 43.5 4 ο.8 4a.4 52
39 43.3 49.8 ¿2.8 48.6 42.3 47.5 4ι .8 46.3 4ι .2 45.2 4ο.7 44.ι 4ο. ι 43.ο 5ι

4o 42.6 5o.4 42.1 49-2 4i .6 48.ι 4ι .ο 46.9 4ο.5 45.8 4ο.ο 44.7 39·4 43.6 5ο
4i 4i.8 5i .0 4i.3 49.8 4o.8 48.7 4ο.3 47-5 39·8 46.4 39.2 45.3 38.7 44.2 *9
42 4i .0 5i,5 4o.5 5o. 4 4o. 1 49-2 39.6 48. ι 39.ι 47-0 .38.5 45.9 38.ο 44.8 48
43 4o. 2 5a. 1 39.8 5o.9 39.3 49 8 38.8 48.6 38.3 47-5 37.8 46.4 37.3 45.3 47
44 39.4 5a .6 39.0 5i.4 38.5 5ο. 3 38.ι 49-1 37.6 48.ο 37.ι 46.9 36.6 45.9 46

Ψ M Y M Ψ Μ Ψ Μ Ψ Μ ¥ Μ Ψ Μ y

62* 61® 6o® 5g® 58· 57° 56® X
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h 28o 29o 3o° 3i® 32° 33° 34°

a P» ♦ λ-λθ,Α ρ, Φ JA ρ, Φ λ—λθ,Α ρ, Φ λ λθ, A p, * J A. ρ, Φ λ λθ, A ρ, φ λ—λθ,Α

45° 38°6 53°i 38°a 5i°9 37°8 5o°8 37°3 49°7 36°8 48°5 36°4 47°4 35°9 46®4 45®
46 37.8 53.5 37.4 5a .4 37.0 5i .3 36.5 5o. 1 36.1 49.0 35.6 479 35.a 46.8 44
47 37.0 54.0 36.6 5a .8 36.2 5i.7 35.8 5o. 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 5i .0 34.6 49-9 34.1 48.9 33.7 47.8 4a
*9 35.4 54.8 35,0 53.7 34.6 5a .6 34.2 5i .5 33.8 5o.4 33.4 49.3 32.9 48.2 4i

5o 34.6 55.2 34.2 54.1 33.8 53.0 33.4 51.9 33.0 5o.8 3a .6 49.7 3a. 2 48.6 4 o
5i 33.8 55.6 33.4 54.5 33.0 53.4 3a .6 52.3 3a.3 5i .2 3i .9 5o. 1 3i .4 49.0 39
5a 32.9 56.o 3a.6 54.9 3a. 2 53.8 3i,9 52.7 3i .5 5i '6 3i. 1 5o. 5 3o.7 49.4 38
53 3a. 1 56.4 3i .8 54.2 3i .4 54.1 3i . i 53.1 3o. 7 5a .0 3o.3 5o.9 29-9 49.8 37
54 3i.3 56.7 3o.9 55.6 3o.6 54.5 3o.3 53.4 29.9 5a,3 29.5 5i .3 39.2 5o. 2 36
55 3o.4 57.0 3o. 1 55.9 29.8 54.8 29.4 53.7 29.1 52.7 28.8 5i .6 28.4 5o.5 35
56 29.6 57.3 29.3 56.a 29-0 55.2 a8.6 54.1 28.3 53.0 28.0 5i .9 27.6 5o.9 34
57 28.7 57.6 28.4 56.5 28.1 55.5 37.8 54.4 27.5 53.3 27.2 5a. 3 26.8 5i. 2 33
58 a7-9 579 27.6 56.8 27.3 55.8 37.0 54.7 26.7 53.6 26.4 5a.6 26.1 51.5 3a
59 27.0 58.2 26.8 57.1 26.5 56,o 26.2 55.0 25.9 53.9 25.6 52.9 a5.3 5i.8 3i

60 26.2 58.5 25.9 57.4 25.7 56.3 a5.4 55.3 25. I 54.a 24.8 53.1 a4.5 5a. 1 3o
61 a5.3 58.7 a5.1 57.6 24.8 56.6 a4.6 55.5 24.3 54.5 24.0 53.4 23.7 5a.4 296a 24.5 59.0 24.2 37-9 a4.0 56.8 a3.7 55.8 23.5 54.7 2 3.2 53.7 22.9 5a.6 28
63 a3.6 59.a 23.4 58.i 23.2 57.1 22.9 56.o 22.6 55.0 22.4 53.9 22.1 52.9 37
64 22.8 59.4 22.5 58.3 22.3 57.3 22.1 56.2 21.8 55.a 21.6 54.2 21.3 53.1 26
65 21.9 59.6 21.7 58.6 21.5 57.5 21.2 56.5 21.0 55.4 20.8 54.4 20.5 53.3 25
66 21.0 5g.8 20.8 58.8 20.6 57.7 20.4 56.7 20.2 55.6 Ϊ9-9 54.6 »9 · 7 53.6 24
67 20.2 60.0 20.0 59.0 19-8 57-9 19.6 56.9 19.4 55.8 19-1 54.8 18.9 53.8 23
68 í9.3 60.2 19.1 5g.i l8.9 58.i 18.7 57.1 i8.5 56.o i8.3 55.0 18. I 54.0 22
69 18.4 6o.3 i8.3 59.3 18.1 58.3 17-9 67.2 17.7 56.a 17.5 55.2 17.3 54.2 21

70 17.6 6o.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 20
7i 16 7 60.6 i6.5 59.6 i6.4 58.6 i6.2 57.6 16.0 56.5 15.8 55.5 15.7 54.5 !972 i5.8 60.8 i5.7 59.8 i5.5 58.7 i5.4 57-7 15.2 56.7 i5.0 55.7 14.8 54.7 l8
73 i5.o 60.9 14.8 59-9 i4.7 58.9 i4.5 57-9 i4.4 56.8 l4.2 55.8 i4.o 54.8 17
74 I ¿. 1 61.1 i4.o 60.0 i3.8 59-0 i3.7 58.o i3.5 57.0 13.4 56.o i3.2 55.0 16
75 i3.2 61.2 i3.1 60.2 i3.o 5g.i 12.8 58.1 12.7 x 57.1 12.5 56.i 12.4 55.1 i5
76 ia.3 6i.3 12.2 6o.3 12.1 69.3 12.0 58.2 n .8 57.2 n.7 56.a II .6 55.2 i4
77 11.5 6i.4 n .3 60.4 11.2 59-4 ■II . I 58.3 II .0 57.3 ιθ.9 56.3 10.7 55.3 i3
78 10.6 6i.5 10.5 6o.5 10.4 59.5 10.3 58.4 10.2 57.4 10.1 56.4 9.9 55.4 ia
79 9-7 61.6 9-6 60.6 9-5 59.5 9-4 58.5 9-3 57.5 9-2 56.5 9·1 55.5 II

80 8.8 61.6 8.7 60.6 8.6 59.6 8.6 58.6 8.5 57.6 8.4 56.6 8.3 55.6 10
81 79 61.7 7-9 60.7 7-8 59.7 7-7 58.7 7.6 57.7 7.5 56.7 7.5 55.7 982 7·1 61.8 7.0 60.8 θ·9 59.8 8-9 58.8 6.8 57.7 6.7 56.8 6.6 55.7 8
83 6.2 61.8 6.1 60.8 6.1 59.8 6.0 58.8 5-9 57.8 5-9 56.8 5.8 55.8 7
84 5.3 61.9 5.2 60.9 5.2 59-9 5.1 58.9 5.1 579 5.0 56.9 5.0 55.9 6
85 4.4 61.9 4.4 60.9 4.3 59-9 4.3 58.9 4.2 57.9 4.2 56.9 4.1 55.9 5
86 3.5 61.9 3.5 60.9 3.5 59· 9 3.4 58.9 3.4 579 3.4 56.9 3.3 55.9 4
87 a.6 62.0 a.6 61.0 2.6 60.0 2.6 59.0 2.5 58.o 2.5 57.0 2.5 56.o 3
88 1 8 62.0 1.7 61.0 1.7 60.0 i-7 59.0 1.7 58.o 1.7 67.0 i-7 56.o a
89 °-9 62.0 °-9 61.0 °-9 60.0 °-9 59.0 0.8 58.o 0.8 57 .0 0.8 56.o 1

9° 0.0 6a .0 0.0 61.0 0.0 60.0 0.0 59.0 0.0 58.o 0.0 57.0 0.0 56.o 0

Y M Y M Y M Y M Y M Y M Y M y
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h 35° 36° 37° 38® 39° 4o® 4i®

a ρ, Φ λ λ0, A ρ, Φ λ λ0, Λ ρ, Φ λ λ0, Λ ρ, Φ λ λ0, Λ ρ, Φ λ ^0’·^· ρ, Φ λ-i,, A ρ, Φ λβ» Λ

0° 55°o o°o 54°o 0°0 53°o ο°ο 52°Ο ο°ο 5ι°ο 0?0 5o°o 0.0 49°o ο°ο 9°®
I 55.0 1.4 54.0 1.4 53.0 i. 3 52.0 ι.3 5ι .ο 1.2 5o. 0 I .a 49-0 1 . a »9
2 54.9 a-9 54.0 a.8 53.0 a-7 52.0 a.6 5ι .ο a.5 5o. 0 a.4 490 a.3 88
3 54.9 4.3 53.9 4.1 5a.9 4.0 5ι·9 3.8 5ο.9 3-7 49-9 3.6 48.9 3.5 87
k 54.8 5.7 53.8 5.5 52.8 5.3 5ι .8 5.1 5ο.8 4-9 49-8 4.8 48.8 4.6 86
5 54.7 7·1 53.7 6.9 62.7 6.6 5ΐ·7 6.4 5ο. 7 6.1 49-7 5-9 48.7 5-7 85
6 54.5 8.5 53.6 8.2 52.6 7-9 5ι. 6 7-6 5ο. 6 7-4 49.6 7-1 48.6 6.9 84
7 54.4 99 53.4 9·5 52.4 9 a 5ι.5 8.9 5ο.5 8.6 49.5 8.3 48.5 8.0 83
8 54.2 11.3 53.2 10.9 52.3 10.5 5ι .3 ΙΟ. I 5ο. 3 9.8 49-3 9-4 48.4 9·1 82
9 54.0 12.6 53.0 12.2 52.1 11.7 5ι. ι 11.3 5ο. ι 10.9 49.2 10.6 48.2 10.2 8ι

IO . 53.8 13.9 52.8 ¡3.5 5i .9 ι3.0 5ο.9 12.5 49-9 ia. 1 49.0 11.7 48.o ιι .3 8ο
1 I 53.5 i5.3 52.6 14.7 5i .6 ι4 .a 5ο. 7 ι3.7 49-7 τ3.3 48.8 12.8 47.8 ia.4 79
12 53.2 16.5 52.3 16.0 5i .4 15.4 5ο.4 14.9 49-5 ι4.4 48.5 13.9 47.6 ι3.5 7®
i3 52.9 17.8 52.0 17.2 5i. 1 16.6 5ο. 2 ι6. ι 49-2 ι5.5 48.3 i5.0 47-3 ι4.5 77
i4 52.6 19·1 5i .7 18.4 5o.8 17.8 49-9 17.a 48.9 16.6 48.o 16.1 47.1 15.6 76
<5 52.3 20.3 5i .4 19.6 5o.5 190 49-6 ι8.3 48.6 Σ7-7 47-7 17.1 46.8 16.6 75
16 51.9 21.5 5i.o 20.8 5ó. 1 20.1 49.a 19-4 48.3 ι8..8 47.4 18.2 46.5 17-6 74
T7 5i .6 22.7 5o. 7 21.9 49.8 21.2 48.9 20.5 48.ο >9-9 47.1 19.2 46.2 ι8.6 73
18 51.2 23.8 5o.3 23.0 49-4 22.3 48.5 21.6 4'7-7 20.9 46.8 20.2 45.9 ig.6 7a
J9 5o.8 24.9 49-9 a4. i 49.0 23.4 48.2 22.6 47-3 21.9 46.4 21.2 45.6 20.5 71

20 5o. 3 26.0 49.5 25.2 48.6 24.4 47 8 23.6 46.9 aa.9 46.o 22.2 45.2 21.5 70
2 I 49-9 27.1 49.0 26.3 48.2 25.4 47.4 24.6 46.5 a3.9 45.7 a3.1 44.8 22.4 69
22 49.4 28.2 48.6 27.3 47.8 26.4 46.9 25.6 46.ι a4.8 45.3 a4.1 44.4 23.3 68
23 48.9 29.3 48.i 28.3 47.3 27.4 46.5 26.6 45.7 25.8 44.8 25.0 44.0 a4.a 67
24 48.4 3o. 2 47-7 29.2 46.9 28.4 46.ο 37.5 45.2 26.7 44.4 25.9 43.6 25. I 66
25 47.9 3i. 1 47.2 3o. 2 46.4 29.3 45.6 28.4 44.8 37.6 44.0 26.7 43.2 a5.9 65
26 ¿7.4 32.1 46.7 3i. 1 45.9 3ο. 2 45.1 a9.3 ' 44.3 a8.4 43.5 37.6 4a.7 26.8 64
27 46.9 33.0 46.i 32.0 45.4 3ι. ι 44.6 3ο. 2 43.8 29.3 43.0 a8.4 4a.3 27.6 63
28 46.3 33.8 45.6 3a.9 44.8 3ι.9 44.1 3ι .ο 43.3 3o. 1 4a.6 39 a 4i .8 a8.4 62
a9 45.8 34.7 45.0 33.7 44.3 32.8 43.6 3ι.8 4a.8 3o.9 4a. 1 3o. 0 4i .3 29.2 6ι

3o 45.2 35.5 44.5 34.5 43.8 33.6 43.0 32.6 4a.3 3i. 7 4i .6 3o.8 4o.8 29-9 6ο
3i 44.6 36.3 43.9 35.3 43.2 34.4 4a. 5 33.4 4ι .8 32.5 4i.o 3i .6 4o.3 3ο. 7 59
32 44.0 37-1 43.3 36.i 42.6 35. ι 4ι.9 34.2 4ΐ .3 33.2 4o.5 32.3 39-8 3ι .4 58
33 43.4 37.9 ¿2.7 36.9 42.1 35.9 4ι .4 34.9 4ο.7 33.9 4o. 0 33 0 39-2 32. I 57
34 42.8 38.6 4a. 1 37.6 4i .5 36.6 4ο.8 35.6 4ο. ι 34.6 39-4 33.7 38.7 32.8 56
35 42 . I 39.3 4i.5 38.3 40.9 37.3 4ο. 2 36.3 39·5 35.3 38.9 34.4 38.2 33.4 55
36 4i .5 4o.o 40.9 39.0 4o. 2 38.ο 39.6 37.0 39·Ο 36.o 38.3 35.0 37.6 34.ι 54
37 40.9 40.7 4o. 2 39.6 39.6 38.6 39.ο 37.6 38.4 36.6 - 37-7 35.7 37.1 34.7 53
38 4o. 2 41.3 39.6 4o.3 39-0 39·3 38.4 38.3 37.8 37.3 37.i 36.3 36.5 35.3 5a
39 39.5 4a.o 39.θ 40.9 38.4 39·9 37.8 38.9 37.a 37-9 36.5 36.9 35.9 35.9 5ι

4o 38.9 4a. 6 38.3 41.5 37-7 4ο.5 37. ι 39-5 36.5 38.5 35.9 37.5 35.3 36.5 5ο
4i 38.2 43.1 37.6 4a. 1 37.1 4ι. ι 36 5 4ο. ο 35.9 39.0 35.3 38.o 34-7 37.1 49
42 37.5 43.7 37.0 42.7 36.4 4ι .6 35.8 4ο. 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 4ι .ι 34.6 4o. 1 34.1 39.1 33.5 38.1 47
44 36.1 44.8 35.6 43.7 35.1 4a.7 34.5 4ι .6 34.0 4o.6 33.4 39-6 3a.9 38.6 46

Y M ¥ M Y Μ Υ Μ Υ M Y M Y Μ y
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h 35° 36° 37° 38® 39® 4o® 4i®

a ρ, Φ Α-Α,,Λ ρ, Φ λ λθ, A P> φ λ-λθ,Λ ρ, Φ Α-Α..Λ p» * λ-λθ,Α ρ, Φ λ—λθ,Α ρ, Φ

45° 35°4 45°3 34°9 44°a 34°4 43°a 33®9 4a°a 33°3 4i°i 3a®8 4ο°ι 3a®3 39®i 45®
46 34.7 45.8 34.2 44.7 33.7 43.7 33.a 42.6 3a. 7 4i .6 3a .2 4o.6 3i .6 39.6 44
47 33.9 46.3 33.5 45.a 33.0 44.2 3a.5 43.1 32.0 4a. 1 3i. 5 4i. 1 3i .0 4o. I 43
48 33.2 ¿6.7 32.8 45.7 3a.3 44.6 3i,8 43.6 3i.3 4a.5 3o.8 4i .5 3o.3 4o.5 4a
49 32.5 47.2 32.1 46.1 3i .6 45.1 3i. 1 44.0 3o. 7 43.0 3o. a 4a.o 397 4i .0 4i

5o 3i,8 47.6 3i .3 46.5 3o. 9 45.5 3o.4 44.4 3o. 0 43.4 39.5 4a.4 39.0 4i .4 4o
5i 3i .0 48.o 3o. 6 46.9 3o. 2 45.9 a9-7 44.9 a9.3 43.8 a8.8 4a.8 28.4 4i .8 39
5a 3o.3 48.4 399 47.3 29.5 46.3 29.0 45.3 28.6 44.2 28.1 43.2 37.7 42.2 38
53 a9ñ 48.8 29.1 47-7 28.7 46.7 28.3 45.6 a7-9 44.6 27.5 43.6 27.0 4a.6 37
54 28.8 49.1 28.4 48.i 28.0 47.0 27.6 46.o 27.2 45.0 26.8 44.0 26.3 43.0 36
55 28.0 49.5 27.6 48.4 27.3 47.4 26.9 46.4 26.5 45.3 26.1 44.3 25.7 43.3 35
56 27.3 49.8 26.9 48.8 26.5 47.7 26.1 46.7 a5.8 45.7 25.4 44.7 25.0 43.7 34
57 26.5 5o. 1 26.1 491 25.8 48.i 25.4 47.1 25.0 46.o 24.7 45.0 24.3 44.0 33
58 25.7 5o. 5 25.4 49.4 25.0 48.4 24.7 47.4 24.3 46.3 23.9 45.3 23.6 44.3 32
59 25.0 5o,8 24.6 49-7 24.3 ¿8.7 23.9 47.7 23.6 46.6 23,2 45.6 32.9 44.6 3i

60 24.2 5i. 1 23.9 5o. 0 23.5 49.0 a3.2 48.o aa.9 46.9 22.5 45.9 22.2 44.9 3o
61 23.4 5i .3 23.1 5o. 3 22.8 49-3 22.5 48.a 22 . I 47.2 21.8 ¿6.2 21.5 45.2 39
62 22.6 5i .6 22.3 5o. 6 22.0 49.5 ai.7 48.5 21.4 47.5 21 . I 46.5 20.8 45.5 28
63 ai .8 5i .8 21.5 5o.8 21.3 49.8 ai .0 48.8 20.7 47-7 20.4 46.7 20.0 45.7 37
64 21.0 5a .0 20.8 5i. 1 20.5 5o. 1 20.2 49.0 J9-9 48.o 19.6 46.9 19.3 46.o 26
65 20.3 5a .3 20.0 5i .3 19-7 5o. 3 19.5 49.a 19 a 48.a 18.9 47.3 l8.6 46.2 25
66 19.5 52.5 19-2 5i.5 190 5o. 5 18.7 49.5 18.4 48.5 18. a 47.4 !7 9 46.4 24
67 18.7 52.7 l8.4 5i .7 18.2 50.7 17-9 49.7 17.7 48.7 17.4 47-7 17.2 46.6 a3
68 >7-9 52.9 17.6 51.9 17.4 00.9 17.2 49 · 9 16.9 48.9 16.7 479 16.4 46.9 2a
69 17.1 53.Γ l6.9 5a. 1 16.6 5i. 1 i6.4 5o. 1 16.2 49.1 i5.9 48,i i5>7 47.1 21

70 i6.3 53.3 16.1 5a.3 i5.9 5i.3 i5.6 5o. 3 15.4 49.3 i5.a 48.2 i5.0 47.2 20
71 15.5 53.5 i5.3 5a. 5 i5. i 5i.5 i4.9 5o.4 14.7 49-4 i4.4 48.4 l4.2 47.4 19
7a 14.7 53.6 14.5 5a .6 i4.3 5i .6 i4. i 5o. 6 13.9 49·θ 13-7 48.6 13.5 47.fi 18
73 13.9 53.8 i3.7 5a.8 13.5 5i .8 i3.3 5o. 8 i3.1 49-8 13.9 48.7 12.7 47-7 17
74 i3.o 53.9 12.9 52.9 12.7 5i.9 12.5 5o.9 12.4 49-9 12.2 48.9 12.0 47-9 16
75 12.2 54.1 12.1 53.1 11.9 5a. 1 II .8 5i. 1 n .6 5o. 0 n .4 49° 11.3 48.o 15
76 n .4 54.2 11.3 53.2 II . 1 52.2 II .0 5i. 2 10.8 5o. 2 10.7 493 10.5 48.2 14
77 10.6 54.3 10.5 53.3 10.3 5a.3 10.2 5i .3 10.1 5o.3 9-9 49.3 9-8 48.3 13
78 9-8 54.4 9-7 53.4 9·6 5a.4 9-4 5i .4 9-3 5o.4 9·3 49.4 9.0 48.4 ia
79 9° 54.5 8.9 53.5 8.8 5a .5 8.6 5i .5 8.5 5o. 5 8.4 49.5 8.3 48.5 11

80 8.2 54.6 8.1 53.6 8.0 5a.6 7-9 5i .6 7.8 5o. 6 7.6 49.6 7.5 48.6 10
81 7-4 54.7 7-3 53.7 7.2 52.7 7·1 5i .7 7-0 5o. 7 6-9 49.7 6.8 48.7 982 6.5 54.7 6.5 53.7 6.4 52.7 6.3 5i.7 6.2 5o. 7 6.1 49.7 6.0 48.7 8
83 5.7 54.8 5.7 53.8 5.6 52.8 5.5 5i,8 5.4 5o.8 5.4 49.8 5.3 48.8 7
84 4-9 54.9 4-9 53.9 4.8 52.8 4-7 5i.8 4.7 5o.8 4.6 49-8 4.5 48.8 6
85 4.1 54.9 4.0 53.9 4.0 52.9 3-9 51.9 3-9 5o.9 3.8 49-9 3.8 48.9 5
86 3.3 .54.9 3.2 53.9 3.a 52.9 3.a 51.9 3.1 5o. 9 3.1 49-9 3.0 48.9 4
87 2.5 55.0 2.4 54.0 2.4 53.0 2.4 52.0 a.3 5i .0 2.3 5o. 0 2.2 49.0 3
88 1.6 55.0 1.6 54.0 1.6 53.0 i .6 5a .0 1.6 5i .0 1.5 5o. 0 1.5 49° a
89 0.8 55.0 0.8 54.0 0.8 53.0 0.8 5a .0 0.8 5i .0 0.8 5o. 0 0.8 49.0 1

9o 0.0 55.0 0.0 54.0 0.0 53.0 0.0 5a .0 0.0 5i .0 0.0 5o.o 0.0 49.0 0

Y M Y M Y M Y M Y M Y M Y M y

55® 54· 53® 5a® 5,
í 5o®

49® X



222 OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

h 4a° 43® 44° 45® 46® 47° 48®

a ρ, Φ λ λθ,Λ ρ, Φ A ρ, Φ λ—λ0, A ρ, Φ λ λθ,Α ρ, Φ ρ, Φ λ λ0,Α ρ, Φ λ λ0, A

0° 48°o 0®0 47°O 0°0 46°o o°o 45°o ο°ο 44°o 0®0 43®ó o°o 42®o o°o 90o
I 48.o 1.1 47.0 I. I 46,o 1.0 45.0 I .O 44.0 1.0 43.0 θ·9 4a .0 °-9 89
2 48.o 2.2 47.0 2.2 46.0 2.1 45.0 2.0 44.0 2.0 43.0 1.9 4a .0 1.8 88
3 47.9 3.3 46.9 3.2 45.9 3.1 44.9 3.0 43.9 2.9 42.9 a.8 4i .9 2.7 87
4 ¿7.8 4.4 46.8 4.3 45.9 4.1 44.9 4.0 43.9 3.9Ί 42.9 3.7 4i.9 3.6 86
5 47.8 5.5 46.8 5.3 45.8 5.2 44.8 5.0 43.8 4.8 4a.8 4.7 4i .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 42.7 5.6 41.7 5.4 84
7 47.5 7-7 46.5 7.5 45.6 7-2 44.6 7.0 43.6 6-7 42.6 6.5 4i .6 6.3 83
8 47.4 8.8 46.4 8.5 45.4 8.2 44.4 7·9 43.5 7-7 42.5 7.4 4i. 5 7.2 8a
9 47.2 9-9 46.2 9·5 45.3 9·2 44.3 δ·9 43.3 8.6 42.3 8.3 4i .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 4a. a 9 a 4i .2 8.9 80
I I 46.8 12.0 45.9 11.6 44.9 II .2 44.0 ιο.8 43.0 10.4 42.0 10.1 4i. 1 9-8 79
I 2 46.6 i3.o 45.7 12.6 44.7 12.2 43.8 n.7 42.8 11.4 4i .8 11.0 40.9 10.6 78
i3 46.4 i4.o 45.4 i3.6 44.5 l3 . I 43.5 12.7 42.6 12.3 4i .6 11.9 40.7 11.5 77
i4 46.1 i5.0 45.2 r4.6 44.3 i4. i 43.3 ι3.6 42.4 i3.2 4i .4 12.7 4o. 5 12.3 7tí
i5 45.9 . 16.0 44.9 i5 5 44.0 i5.o 43.1 ι4.5 42.1 i4.0 4i .2 i3.6 4o.3 i3.1 75
16 45.6 J7.0 44.7 16.5 43.7 15.9 42.8 i5.4 41.9 Μ. 9 4i .0 i4.4 4o.0 13.9 74
Π 45.3 18.0 44.4 17.4 43.5 16.9 42.5 i6.3 4i .6 i5.8 40.7 i5.3 3g.8 14.8 73
18 45.0 19.0 44.1 i8.3 43.a 17.8 42.3 17.2 41.4 16.6 4o.4 16.1 39.5 15.6 7a
*9 44.7 >9-9 43.8 19.2 42.9 18.6 42.0 18.0 4l . I 17.5 4o. 2 16.9 39.2 i6.3 7i

20 44.3 20.8 43.4 20.1 42.5 19.5 4.1.6 18.9 4o.8 i8.3 39.9 17.7 39.0 17.1 70
21 43.9 21.7 43.1 21.0 42.2 20.4 41.3 19-7 4o.4 19.1 39.5 i8.5 38.7 !79 69
22 43.6 22.6 42.7 21.9 4i.8 21.2 4i .0 20.5 4o. i *9-9 39.2 19.3 38.3 18.6 68
□ 3 43.2 23.5 42.3 22.7 4i .5 22.0 4o. 6 21.3 39.7 20.7 38.9 20.0 38.o 19.4 67
□4 42.8 24.3 41.9 23.6 4i. 1 22.8 4o. 2 22.1 39.4 21.5 38.5 20.8 37.7 20.1 66
a5 42.3 25.2 4i .5 24.4 40.7 23.6 39-9 22.9 39.0 22.2 38.2 21.5 37.3 20.8 65
26 4i.9 26.0 41. < 25.2 4o.3 24.4 39.5 23,7 38.6 22.9 37.8 aa .a 36.9 ai .5 64
27 41.5 26.8 40.7 26.0 39-9 25.2 39.1 24.4 38.2 23.7 37.4 22.9 36.6 22.2 63
28 41.0 27.5 4o. a 26.7 39.4 25.9 38.6 25.1 37.8 24.4 37.0 23.6 36.a 22.9 6a
29 4o.5 28.3 39.8 27.5 39.θ 26.7 38.2 25.9 37.4 25 . I 36.6 □4.3 35.8 23.6 61

3o 4o. I 29.I 39.3 1 28.2 38.5 27.4 37.8 26.6 37.0 25.8 36.2 25.0 35.4 24.a 60
3i 39.6 29.8 38.8 28.9 38.i 28. I 37.3 27.2 36.5 26.5 35.8 25.7 35,0 24.9 59
3a 3g.i 3o. 5 38.3 29-6 37.6 28.8 36.8 27.9 36.1 27.1 35.3 26.3 34.6 a5.5 58
33 38.5 3i .2 37.8 3o.3 37.1 29.4 36.4 28.6 35.6 37.8 34.9 26.9 34.1 26.1 57
34 38.o 3i .9 37.3 3i .0 36.6 3o. 1 35.9 29.2 35.2 28.4 34.4 27.5 33.7 26.7 56
35 37.5 3a. 5 36.8 3i.6 36.1 3o. 7 35.4 29.8 34.7 □9.0 33.9 28.1 33.2 27.3 55
36 37.0 33.1 36.3 3a. a 35,6 3i .3 34.9 3o. 4 34. a 296 33.5 28.7 32.8 27-9 54
3 7 36.4 33.8 35.7 3a.8 35.1 3i-9 34.4 3i .0 33.7 3o. 2 33.0 29.3 32.3 28.5 53
38 35.8 34.4 35.2 33.4 34.5 32.5 33.9 3i .6 33.2 3o. 7 32.5 a9-9 3i .8 29.0 5a
39 35.3 34.9 34.6 34.0 34.0 33.1 33.3 3a, 2 32.7 3i .3 32.0 3o.4 3i .3 29.5 5i

4o 34.7 35.5 34.1 34.6 33.4 33.7 3a.8 3a .7 3a .a 3i .8 3i .5 3o.9 3o.8 3o. 1 5o
4i 34.1 36.1 33.5, 35.1 32.9 34.2 3a.3 33.3 3i.6 3a.4 3i .0 3i.5 3o.3 3o.6 4a
4a 33.5 36.6 32.9 35.7 3a.3 34.7 3i .7 33.8 3i. 1 32.9 3o. 5 3a .0 29.8 3i. 1 48
43 32.9 37.1 32.3 36.a 3i .7 35.2 3i. 1 34.3 3o. 5 33.4 a9-9 3a .5 29.3 3i.6 47
44 3a.3 37.7 3i.7 36.7 3i .a 35.7 3o.6 34.8 3o. 0 33.9 39-4 32.9 28.8 3a .0 46

Y M Y M Y M Y M Y M Y M Y M y

48® 47° 46® 45® 44® 43® 4a® X
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h 4a® 43® 44® 45® 46® 47o 48®

a P> Φ λ λθ, A ρ, Φ λ-λ0,Α ρ, Φ A Ao, A ρ, Φ λ—λθ, A ρ, Φ λ A ρ, Φ λ λ0, Λ ρ, Φ

45® 3i°7 38°2 3i°i 37®2 3o®6 36°a 3o°o 35°3 3904 34°3 a8°8 33°4 28°2 32°5 45®
46 3i . 1 38.6 3o.5 37-7 3o. 0 36.7 29-4 35.7 28.9 34.8 28.3 33.9 27.7 3a. 9 44
47 3o.5 3g.i 39-9 38.i 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 28.8 37.6 28.2 36.6 27-7 35.7 27.2 34.7 26.6 33.8 4a
49 29.2 4o. 0 28.7 39.0 28.2 38.o 27.6 37.0 27.1 36.1 26.6 35. i 26.0 34.a 4i

5o 28.5 4o.4 28.0 39.4 27.5 38.4 27.0 37.5 26.5 36.5 26.0 35.5 25.5 34.6 4o
5i 27-9 4o.8 27.4 39.8 26.9 38.8 26.4 37 -9 25.9 36.9 25.4 35.9 24.9 35.0 39
5a 27.2 4i .2 26.8 4o. 2 26.3 39.2 25.8 38.2 25.3 37.3 24.8 36.3 24.3 35.4 38
53 26.6 4i .6 26.1 4o. 6 a5.7 39-6 25 2 38.6 24.7 37.6 24.2 36.7 23.7 35.7 37
54 25.9 41.9 25.5 4i .0 25.0 4o. 0 a4.6 39.0 24 . I 38.o 23.6 37.0 23.2 36.1 36
55 25.2 4a.3 24.8 4i .3 24.4 4o.3 23.9 39.3 23.5 38.4 23.0 37.4 22.6 36.4 35
56 a4.6 4a .6 24.1 4i .6 23.7 40.7 23.3 39-7 22.9 38.7 22.4 37.7 22.0 36.8 34
57 23.9 43.0 23.5 4a .0 23 . I 4i .0 22.7 4o. 0 22.2 3g.o 21.8 38.o 21.4 37.1 33
58 23.2 43.3 22.8 4a.3 22.4 4i.3 22.0 4o.3 21.6 39.3 21.2 38.3 20.8 37.4 32
59 22.5 43.6 22.1 42.6 21.7 4i .6 21.4 4o. 6 21.0 3g.6 20.6 38.6 20.2 37-7 3i

60 21.8 43.9 21.4 42.9 31 . I 4i.9 20.7 40.9 20.3 39-9 20.0 38.9 19.5 37-9 3o
61 21 . I 44.a 20.8 43.2 20.4 42.2 20.0 4i .2 J9-7 4o.2 19.3 39.2 l8.9 38.2 396a 20.4 44.5 20.1 43.4 19-7 42.4 19-4 4i .4 19.0 4o.5 18.7 39.5 l8.3 38.5 28
63 Σ9·7 44.7 19-4 43.7 ϊθ·1 42.7 18.7 41.7 18.4 40.7 18.0 39·7 17.7 38.7 27
64 19.0 45.0 18.7 43.9 i8.4 43.0 18.1 4i.9 17.7 4i.o 17.4 4o.o 171 39.0 26
65 i8.3 45.2 18.0 44.a 17.7 43.2 17.4 42.2 17.1 4i .2 16.8 4o. 2 i6.4 39.2 25
66 17.6 45.4 17.3 44.4 17.0 43.4 16.7 42.4 i6.4 4i .4 16. I 4o.4 i5.8 39.4 a4
67 16.9 45.6 16.6 44.6 i6.3 43.6 16.1 4a. 6 15.7 41.6 i5.5 40.7 i5.2 39.7 23
68 16.2 45.8 i5.g 44.8 i5.6 43.8 15.4 4a.8 i5.1 4i .8 i4.8 40.9 i4.5 39.9 22
69 15.4 46.o i5.2 45.0 i4.9 44.0 14.7 43.0 i4.4 42.0 l4.I 4i .1 i3.g 4o. 1 21

7° ¡4.7 46.2 i4.5 45.2 l4.2 44.2 i4.o 43.2 i3.7 42.2 i3.5 41.2 i3.2 4o. 2 20
71 i4.o 46.4 i3.8 45.4 i 3.5 44.4 i3.3 43.4 i 3.1 42.4 12.8 4i .4 12.6 4o.4 19
72 i3.3 46.6 i3.1 45.6 12.8 44.6 12.6 43.6 12.4 4a .6 12.2 4i .6 11.9 4 0.6 i8
73 12.5 46.7 12.3 45.7 12.1 44.7 ”■9 43.7 11.7 4a.7 II .5 4i .7 11.3 40.7 17
74 II .8 46.9 11.6 45.9 II .4 44.9 11.2 43.9 11.0 42.9 10.8 41.9 10.6 40.9 16
75 11.1 47.0 10.9 46.o 10.7 45.0 10.5 44.0 10.4 43.0 10.2 42.0 10.0 4i .0 i5
76 10.4 47.1 10.2 46.i 10.0 45.1 9-9 44.1 9-7 43.1 9-3 42.1 9-3 4i .2 i4
77 9-6 47.3 9-5 46.3 9-3 45.3 9.2 44.3 9° 43.3 8.8 42.3 ®-7 4i .3 13
78 8-9 47.4 8-7 46.4 8.6 45.4 8.5 44.4 8.3 43.4 8.2 42.4 8.0 4i .4 12
79 8.2 47.5 8.0 46.5 7-9 45.5 7·8 44.5 7.6 43.5 7-5 42.5 7-3 4¡ .5 I I

80 7-4 47.6 7-3 46.6 7-2 45.6 7·1 44.6 6.9 43.6 6.8 42.6 6.7 4i .6 10
81 6.7 47.7 6.6 46.7 6.5 45.7 6.4 44.6 6.2 43.7 6.1 42.7 6.0 41.7 982 5-9 47-7 5.8 46.7 5-7 45.7 5.6 44.7 5.5 43.7 5.4 42.7 5.3 41.7 8
83 5.2 47.8 5.1 46.8 5.0 45.8 4-9 44.8 4-9 43.8 4.8 4a.8 4.6 4i .8 7
84 4.5 47.8 4.4 46.8 4.3 45.8 4.2 44.8 4.2 43.8 4.1 42.8 4.0 4i .8 6
85 3-7 47.9 3-7 46.9 3.6 45.9 3.5 44.9 3.5 43.9 3.4 42.9 3.3 4i.9 5
86 2.9 47.9 2.9 46.9 2-9 45.9 2.8 44.9 2.8 43.9 2-7 42.9 2.7 41.9 4
87 2.2 48.o 2.2 47.0 2.2 46.o 2.1 45.0 2.1 44.0 2 . I 43.0 2.0 42.0 3
88 1.5 48.o 1.5 47.0 1.4 46.o 1.4 45.0 1.4 44.0 1.4 43.0 1.3 42.0 2
89 0.7 48.o 0-7 47.0 0-7 46.o 0.7 45.0 0.7 44.0 0.7 43.0 0.7 4a. 0 1

9o 0.0 48.o 0.0 47.0 0.0 46.o 0.0 45.0 0.0 44.0 0.0 43.0 0.0 4a.0 0

Y M Y M * M y M Y M Y M Y M
• y
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h 49o 5o° 5i® 52° 53” 54® 55®

a P» Φ ρ, Φ λ—^0, A p, Φ J A ρ, Φ λ-λ0,Λ ρ» Φ λ λ0, A ρ, Φ J ^o> A ρ, Φ λ-λ0ΧΑ

o° 4i°o o°o 4o°o 0°0 39°o 0°0 38°o 0°0 37°o o°o 36°o 0°0 35°o o°o 90o
I 4i .0 °-9 4o. 0 0.8 39.0 0.8 38.o 0.8 37.0 0.8 36.o °-7 35.0 0.7 89
2 4i .0 1.7 4o.0 1.7 39-0 1.6 38,o 1.6 37.0 1.5 36.o 1.5 35.0 1.4 88
3 40.9 2.6 39-9 2.5 38.9 2.4 379 2.3 36.9 2.3 35.9 2.2 34.9 2.1 87
4 40.9 3.5 39-9 3.4 38.9 3.2 37-9 3.1 36.9 3.0 35.9 a-9 34.9 2.8 86
5 4o.8 4.3 39.8 4.2 38.8 4.0 37.8 3.9 36.8 3.8 35.8 3.6 34.8 3.5 85
6 40.7 5.2 39-7 5.0 38.7 4.8 37.8 4.7 36.8 4.5 35.8 4.3 34.8 4.2 84
7 4o.6 6.1 39.6 5.8 38.7 5.6 377 5.4 36.7 5.3 35.7 5.1 34.7 4-9 83
8 4o. 5 6.9 39.5 6.7 38.5 6.4 37.6 6.2 36.6 6.0 35.6 5.8 34.6 5.6 82
9 4o. 4 7.8 39.4 7.5 38.4 7.3 37.5 7.0 36.5 6-7 35.5 6.5 34.5 6.3 81

IO 4o.2 8.6 39.3 8.3 38.3 8.0 37.3 7-7 36.3 7.5 35.4 7.3 34.4 θ·9 80
11 4o. 1 9-4 39.1 9·1 38.2 8.8 37.2 8.5 36.2 8.2 35.2 79 34.3 7.6 79
12 39-9 10.3 39.0 9-9 38.o 9·θ 37.0 9-2 36.i 8.9 35.1 8.6 34.1 8.3 78
i3 39-7 11.1 38.8 10.7 37.8 10.3 36.9 10.0 35.9 9·6 34.9 9·3 84.0 9° 77
i4 39.5 “•9 38.6 11.5 37.6 11.1 36.7 10.7 35.7 10.3 34.8 10.0 33.8 9·6 76
i5 39.3 ■«.7 38.4 12.3 37.4 11.8 36.5 11.4 35 5 11.0 34.6 10.7 33.6 10.3 75
16 39.1 13.5 38.2 i3.0 37.2 12.6 36.3 12.2 35.3 11.7 34.4 11.3 33.5 10.9 74
>7 38.9 14.3 379 i3.8 37.0 i3.3 36.1 12.9 35.1 12.4 34.2 12.0 33.3 11.6 73
18 38.6 i5.o 37-7 i4.5 36.8 i4.o 35.8 i3.6 34.9 i3.1 34.0 12.7 33.1 12.2 72
■9 38.3 15.8 37.4 i5.3 36.5 i4.8 35.6 i4.3 34.7 i3.8 33.8 i3.3 32.8 12.8 71

20 38.i 16.6 37.2 16.0 36.3 i5.5 35.3 i5.o 34.4 i4.5 33.5 14.0 32.6 i3.4 7o
21 37.8 17.3 36.9 16.7 36.o 16.2 35.1 15.7 34.2 i5.1 33.3 i4.6 32.4 i4.0 *>9
22 37.5 18.1 36.6 17.5 35.7 16.9 34.8 i6.3 33.9 i5.8 33.0 ¡5.2 32. I 14.7 68
23 37.2 18.8 36.3 18.2 35.4 17.6 34.5 17.0 33.6 i6.4 32.8 15.9 3i.9 i5.3 67
24 36.8 19.5 36.o 18.9 35.1 18.2 34.2 17.6 33.4 17.0 32.5 16.5 3i .6 i5.9 66
25 36.5 20.2 35.6 19.5 34.8 18.9 33-9 i8.3 33.1 17.7 32.2 17.1 3i .3 16.5 65
26 36.i 20.9 35.3 20.2 34.4 19.6 33.6 18.9 32.7 i8.3 3i .9 17.7 3i .0 17.1 64
27 35.8 21.5 34.9 20.9 34.1 20.2 33.3 19.5 32.4 18.9 3i .6 18.3 3o. 7 17.6 63
28 35.4 22.2 34.6 21.5 33.8 20.8 32.9 20.2 32 . I 19.5 3i. 3 18.8 3o. 4 18.2 62
a9 35.0 22.9 34.2 22.1 33.4 21.4 32.6 20.8 3i .8 20.1 3o.9 19-4 3o. 1 18.8 61

3o 34.6 23.5 33.8 22.8 33.0 22.1 32.2 21.3 3i .4 20.7 3o. 6 20.0 29.8 19.3 60
3i 34.a 24.1 33.4 23.4 3a.6 22.7 31.9 21.9 3i. 1 21.2 3o.3 20.5 29-4 19.8 39
32 33.8 24.7 33.0 24.0 32.3 23.2 3i .5 22.5 3o. 7 21.8 a9-9 21.1 29.1 20.4 58
33 33.4 25.3 32.6 24.6 3i .9 23.8 3i. 1 23. I 3o.3 22.3 29.5 21.6 28.8 20.9 57
34 32.9 25.9 32.2 25.1 3i.4 24.4 3o. 7 23.6 39-9 22.9 29 a 22 . I 28.4 21.4 56
35, 32.5 26.5 3i .8 25.7 3i .0 24.9 3o.3 24.2 29.5 23.4 28.8 22.6 28.0 21.9 55
36 32.1 27.1 3i.3 26.3 3o.6 25.5 29-9 24.7 29.i 23.9 28.4 23.1 27.6 22.4 54
37 3i.6 27.6 3o. 9 26.8 3o. 2 26.0 29.5 25.2 28.7 24.4 28.0 23.6 27.3 22J) 53
38 3i. 1 28.2 3o. 4 27.3 a9-7 26.5 29.0 25.7 28.3 24.9 27.6 24.1 26.9 23.3 52
39 3o. 7 28.7 3o.o k>

· 
00 29.3 27.0 28.6 26.2 a79 25.4 27.2 24.6 26.5 23.8 5i

4o 3o. 2 29.a a9.5 28.3 28.8 27.5 28.1 26.7 27.5 25.9 26.8 25.0 26.1 24.2 5o
4i 29.7 a9-7 29.0 28.8 28.4 28.0 37.7 27.1 27.0 26.3 26.3 25.5 25.7 24.7 *9
4a 29.3 3o. 2 28.5 29.3 27.9 28.5 37.2 27.6 26.6 26.8 25.9 25.2 25. I 48
43 28.7 3o.7 28.0 29.8 27.4 28.9 26.8 28 . I 26.1 27.2 25.5 26.4 24.8 25.5 47
44 28.2 3i. 1 27.5 3o. 2 26.9 29.4 26.3 28.5 25.7 27.6 25.0 26.8 24.4 25.9 46
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h 49o 5o° 5i° 5a° 53° 54° 55°

a ρ, Φ λ ^0, A ρ, Φ λ_λ0,Α ρ» Φ ρ, Φ λ λθ, A ρ, Φ i-J„A ρ, Φ λ λ0, A ρ, Φ i->„A

45° a7°6 3i°6 37°O 3o°7 a6°4 a9°8 a5°8 28°9 a5°a a8°i a4°6 2703 23°9 a6°4 45°
46 37.1 3a .0 a6.5 3i . 1 25.9 3o.a a5.3 29.3 24.7 28.5 a4.1 27.6 a3.5 26.7 44

’ 47 26.6 3a .5 a6.o 3i .5 25.4 3o.6 a4.8 a9-7 24.2 28.9 a3.6 28.0 a3.o 27.1 43
48 26.0 3a. 9 a5.5 3a .0 24.9 3i .0 a4.3 3o. 1 a3.7 a9·3 23. a 28.4 aa .6 27.5 4a
49 a5.5 33.3 24.9 3a.4 a4.4 3i .4 a3.8 3o.5 a3.3 29.6 aa.7 28.8 aa .1 a7-9 4i

5o a4.9 33.7 a4.4 3a. 7 23.9 3i.8 23.3 3o.9 aa. 8 3o. 0 aa .a 29.1 21.6 28. a 4o
5i a4.4 34.1 23.9 33.1 a3.3 3a. a aa .8 3i .3 aa .3 3o. 4 21.7 29·5 21. a 28.6 39
5a a3.8 34.4 a3.3 33.5 aa .8 3a .5 aa .3 3i,6 21.7 3o. 7 ai .a 29.8 20.7 28.9 38
53 a3.3 34.8 aa .8 33.8 aa .3 3a.9 21.7 3a .0 ai .a 3i .0 20.7 3o. 1 ao.a 29.2 37
54 aa .7 35.1 aa. a 34.a ai .7 33.a ai .a 3a.3 20.7 3i,4 ao.a 3o. 5 «9-7 29.5 36
55 aa. 1 35.5 ai .6 34.5 ai .a 33.6 20.7 3a.6 20.a 31.7 «97 3o.8 19.3 29.8 35
56 ai .5 35.8 ar. 1 34.8 20.6 33.9 ao. 1 32.9 «9-7 3a .0 19.2 3i.i 18.7 3o. 1 34
57 20.9 36.1 ao.5 35.1 20.0 34.a 19.6 33.a «9-i 3a.3 18.6 3i .4 18.2 3o. 4 33
58 20.3 36.4 19-9 35.4 19.5 34.5 19.0 33.5 18.6 3a .6 18.1 3i.6 17.7 3o. 7 3a
59 «9-7 36.7 19.3 35.7 18.9 34.8 i8.5 33.8 18.1 32.9 17.6 3i .9 17.2 3i .0 3i

60 i9.i 37.0 18.7 . 36.o i8.3 35.1 «79 34.1 17.5 33.1 «7.1 3a. a 16.7 3i .2 3o
61 <8.5 37.a 18. a 36.3 17.8 35.3 17.4 34.4 17.0 33.4 16.6 3a.4 16.1 3i .4 29
6a «7-9 37.5 17.6 36.5 17.2 35.6 16.8 34.6 i6.4 33.6 16.0 3a .7 i5.6 3i .7 28
63 17.3 37.8 17.0 36.8 16.6 35.8 16.2 34.9 15.9 33.9 i5.5 32.9 15.1 32.0 27
64 16.7 38.o i6.4 37.0 16.0 36.i 15.7 35.1 i5.3 34.1 i4.9 33.a i4.6 32.2 26
65 16.1 38.a i5.8 37.3 i5.4 36.3 i5. i 35.3 14.7 · 34.3 i4.4 33.4 i4.0 3a.4 a5
66 i5.5 38.5 i5 .a 37.5 i4.8 36.5 14.5 35.5 i4.2 34.6 i3.8 33.6 13.5 3a .6 24
67 «4.9 38.7 i4.5 37.7 i4.2 36.7 «3.9 35.7 13.. 6 34.8 i3.3 33.8 i3.o 3a.8 □3
68 14.a 38.9 «3.9 37.9 i3.6 36.9 13.3 35.9 i3.0 34.9 12.7 34.0 12.4 33.0 22
69 i3.6 39.1 i3.3 38.i i3.o 37.1 12.7 36.i 1a. 5 35.1 12 .a 34.2 119 33.a 21

70 i3.0 39.3 12.7 38.3 12.4 37.a 12. a 36.3 11.9 35.3 11.6 34.4 11.3 33.3 ao
71 12.3 39.4 12.1 38.4 11.8 37.4 11.6 36.5 11.3 35.5 11.0 34.5 10.8 33.5 «9
7a 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. a 33.7 18
73 11.1 39-7 10.8 38.8 10.6 37.8 10.4 36.8 10.1 35.8 9-9 34.8 9-7 33.8 >7
74 10.4 39-9 10. a 38.9 10.0 379 9-8 36.9 9.5 35.9 9.3 34.9 9-1 34.0 16
75 9.8 4o.0 9·θ 39.0 9-4 38.o 9.2 37.0 9° 36.i 8.8 35.1 8.5 34.1 15
76 9« 4o. a 8-9 39.2 8.8 38.a 8.6 37. a 8.4 36.a 8.a 35.a 8.0 34.2 i4
77 8.5 4o.3 8’3 39.3 8.1 38.3 8.0 37.3 7·8 36.3 7-6 35.3 7.4 34.3 13
78 7.8 4o.4 7-7 39.4 7-5 38.4 7-4 37.4 7-2 36.4 7.0 35.4 6?8 34.4 12
79 7.a 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 II

80 6.5 4o.6 6.4 39.6 6.3 38.6 6.1 37.6 6.0 36.6 6-9 35.6 5.7 34.6 10
81 5-9 ¿0.7 5,8 39.7 5.6 38.7 5.5 37-7 5.4 36.7 5.3 35.7 5.2 34.7 98a 5.a 40.7 5.1 39.7 5.0 38.7 4-9 37.7 4.8 36.7 4.7 35.7 4.6 34.7 8
83 4.5 4o.8 4.5 39.8 4.4 38.8 4.3 37.8 4.a 36.8 4.1 35.8 4.0 34.8 7
84 3-9 4o.8 3.9 39.8 3.8 38.8 3.7 37.8 3.6 36.8 3.5 35.9 3.4 34.9 6
85 3.3 40.9 3.2 39-9 3.a 38.9 3.1 379 3.0 36.9 a.9 35.9 2.9 34.9 5
86 a.6 4o.9 a.6 39-9 a .5 38.9 a.5 379 a.4 36.9 2.3 35.9 a.3 34.9 487 19 4i .0 1.9 4o.0 1.9 39.0 1.8 38.o 1.8 37.0 1.8 36.o i-7 35?o 3
88 1.3 4i .0 i. 3 4o. 0 1.3 39.0 1.2 38.o 1.2 37.0 1. a 36.o 35.0 a
89 0.7 4i .0 0.6 4o. 0 0.6 39.0 0.6 38.o 0.6 37.0 0.6 36.o 0.6 35.0 1

9o 0.0 4i .0 0.0 4o. 0 0.0 39.0 0.0 38.o 0.0 37.0 0.0 36.o 0.0 35.0 0

Y M Y M Y M Y M Y M Y M Y M y

4i° 4o° 39o 38° 37° 36° 35° X
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h' 56° 57o 58° 59° 6o° 61o 62o

a P> Φ A-i„A ρ, Φ —λβ, A ρ, Φ λ λθ,Λ ρ, Φ λ λ0, Λ ρ, Φ ^o> A ρ, Φ λ λ0,Λ ρ, Φ >->0,A

0° 34°o o°o 33°o o°o 32°O 0°0 3i°o 0°0 3o°o o°o 29°O ο°ο a8°o o°o 90o
I 34.0 0.7 33.0 0.7 32.0 o.6 3i .0 0.6 3o. 0 0.6 29.0 o.6 28.0 0.5 89
2 34.0 1.4 33.0 1.3 32.0 ι.3 3i .0 i .a 3o. 0 1 .a 29.0 I. I 28.0 1.1 88
3 33.9 2.0 32.9 1.9 32.0 ΐ·9 3i .0 1.8 3o. 0 17 290 ΐ·7 28.0 1.6 87
4 33.9 3.7 3a. 9 a .6 31.9 2.5 3o.9 2.4 29-9 a.3 28.9 a.2 379 a. 1 86
5 33.9 3.4 3a.9 3.2 3i .9 3.ι 3o. 9 3.0 29-9 a-9 28.9 2.8 37-9 3.7 85
6 33.8 · 4.0 32.8 3.9 3i.8 3-7 3o.8 3.6 29.8 3.5 28.8 3.3 27.8 3.2 84
7 33.7 4.7 32.7 4.5 31.7 4.4 3o. 7 4.a 29.8 4.0 28.8 3-9 27.8 3-7 83
8 33.6 5.4 3a .6 5.a 3i .7 5.o 3o. 7 4.8 29.7 4.6 28.7 4.4 37.7 4.a 82
9 33.5 6.0 3a. 5 5.8 3i,6 5.6 3o.6 5.4 29.6 5.a 28.6 5.0 27.6 4.8 81

10 33.4 6.7 3a.4 6.4 3i.5 6.2 3o.5 6.0 29.5 5-7 28.5 5.5 27.5 5.3 80
I 1 33.3 7-3 3a.3 7·1 3i .3 6.8 3o. 4 6.5 29.4 6.3 28.4 6.0 27.4 5.8 79
12 33.a 8.0 3a .2 7-7 3i .2 7.4 3o.3 7·ΐ 29.3 6.9 28.3 6.6 27.3 6.3 78
i3 33.0 8.6 3a. 1 8.3 3i. 1 8.o 3o. 1 7-7 29.2 7-4 28.2 7·ΐ 27.2 6.8 77
i4 3a.9 9-3 3i .9 8-9 3o.9 8.6 3o. 0 8.3 29.0 8.0 28.1 7·θ 37.1 7-3 76
i5 32.7 99 3i.7 9-5 3o.8 9·2 29.8 8.8 28.9 8.5 37.9 8.2 27.0 7.8 75
16 32.5 10.5 3i .6 10.2 3o.6 9-8 a9-7 9-4 28.7 9° 27.8 8.7 26.8 8.3 74
17 32.3 1 1 . 1 3i .4 10.8 3o.4 10.4 29.5 10.0 28.6 9-6 27.6 9-3 26.7 8.8 73
18 32.1 11.8 3i .2 IT .4 3o.3 10.9 29.3 10.5 28.4 10.1 27.5 9·7 26.5 9-3 73
J9 3i .9 ia.4 3i .0 ”9 3o. 1 ιι .5 29.1 11.1 28.2 10.7 27.3 10.2 26.4 9.8 7i

20 3i .7 -i3.0 3o.8 12.5 a9-9 12.1 28.9 II .6 28.0 11 .a 27.1 10.7 26.2 10.3 7°
21 3i .5 i3.6 3o. 6 i3.1 a9-7 12.6 28.7 12.2 27.8 II.7 26.9 II .2 26.0 10.8 69
22 3i .2 i4.a 3o.3 13.7 29.4 ι3.2 28.5 12.7 27.6 12.2 26.7 II.7 a5.8 11.3 68
23 3i .0 i4.8 3o. 1 i4.2 29.a 13.7 a8.3 13.2 27.4 12.7 26.5 12.2 a5.6 11.7 θ7
24 3o_7 15.4 39.8 i4.8 29.0 i4.3 28.1 13.7 27.2 i3.2 26.3 12.7 a5.4 12.2 66
25 3o. 5 16.9 29.6 15.4 28.7 i4.8 27.8 i4.3 26.9 ι3.γ 26.1 13.2 25.2 12.7 65
26 3ü.2 i6.5 29.3 15.9 28.4 i5.3 27.6 14.8 26.7 i4.a 25.8 i3.7 24.9 i3.1 64
27 29-9 17.0 29.0 16.4 28.2 i5.8 27.3 15.3 26.5 i4.7 25.6 i4.1 a4.7 i3.6 63
28 29.6 17.6 28.7 17.0 a7-9 16.4 27.0 i5.8 26.2 15.2 25.3 14.6 a4.5 i4.0 62
a9 a9.3 18.1 28.4 17.5 27.6 16.9 26.8 16.2 25.9 i5.6 a5.1 i5.i a4.a i4.5 61

3o 29.0 18.6 28.1 18.0 27.3 17.4 26.5 16.7 25.7 16.1 a4.8 i5.5 a4.o 14.9 60
3i 28.6 19.3 27.8 i8.5 27.0 17.8 26.2 i7-a a5.4 16.6 a4.6 15.9 aá.7 i5.3 59
32 28.3 19-7 27.5 19.0 . -a6..7 i8.3 a5.g 17.7 a5.1 17.0 a4.3 j6.4 a3.5 i5_7 58
33 28.0 20.2 27.2 19.5 a6.4 18.8 25.6 18.1 24.8 17.5 a4.0 16.8 23.2 16.2 57
34 27.6 ao.7 26.8 20.0 26.1 19.3 a5.3 18.6 a4.5 179 aá.7 17.2 aa.9 16.6 56
35 27.3 21.2 26.5 20.4 25.7 19-7 25.0 19.0 24.2 18.3 a3.4 17.6 22.6 17.0 55
36 26.9 21.6 26.1 20.g a5.4 20. a a4.6 19.5 23.9 18.8 a3.1 18.0 22.3 17.4 54
3ί 26.5 22.1 a5.8 ai.4 25.0 20.6 a4.3 19 9 a3.5 19.2 22.8 i8.5 22 .O 17.8 53
38 26.1 22.6 25.4 21.8 a4.7 ai. 1 23.9 20.3 23.2 19.6 22.5 18.9 21.7 18.1 52
39 25.8 23.0 25.0 22.2 a4.3 21.5 a3.6 20.7 22.9 20.0 22.1 19.3 21.4 i8.5 5i

4o 25.4 23.5 24.7 22.7 23.9 21-9 23.2 21 . I 22.5 ao.4 21.8 19.6 ai. i 18.9 5o
4i 25.0 a3.g 24.3 23. I a3.6 22.3 22.9 21.5 22.2 20.8 21.5 20.0 20.8 19.3 49
4a 24.6 24.3 a3.9 23.5 23.2 22.7 22.5 31.9 21.8 21.1 21.1 20.4 20.4 19.6 48
43 24.1 24.7 23.5 23.9 22.8 23.1 22 . I 22.3 ai .4 21.5 20.8 20.7 20. I 199 47
44 23.7 25. I 23.1 a4.3 22.4 a3.5 21.7 32.7 ai. 1 ai.9 ao.4 21.1 19.7 20.3 46

Y M Y M Y M Y M Y M Y M Y M y

34° 33° 32° 3i° 3o° 29° 28o X
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h 56° 57° 58° 59o 6o° 61° 62°

α p, ♦ λ-;0,Λ ρ, Φ ρ, Φ λ-λ0,Λ Ρ, Φ λ λθ, Λ
9

ρ, Φ A ρ, Φ >->„A ρ, Φ A

45° □3°3 a5°5 22°7 24°7 22°O a3°8 ai°4 23°O 2O°7 22°2 ao°o 2I°4 i9°4 ao°6 45°
46 aa.9 25.a 22.a □5.o 21.6 a4.2 ai .0 23.4 20.3 22.6 «9-7 21.7 19.0 20.9 44
47 aa.4 26.0 ai .8 25.4 21.2 24.6 20.€ 23.7 «99 22.9 19.3 2a. 1 18.7 21.3 43
48 aa .0 26.6 ai .4 25.7 20.8 24.9 20.2 24 . ι 19.5 □3.a 18.9 2a.4 i8.3 21.6 42
*9 ai.5 27.0 20.9 a6.1 20.3 □5.3 19.7 24.4 «9-I a3.6 i8.5 22.7 17.9 21.9 4i

5o 21.1 27.3 20.5 26.4 <99 a5.6 19.3 24.7 18.7 23.9 18.2 23.0 17.6 aa. a 4o
5ι 20.6 27.7 20.0 26.8 19.5 25.9 18.9 a5.o i8.3 24.2 17.8 23.3 17.2 aa .5 39
5a ao. 1 28.0 19.6 27.1 19·0 26.2 i8.5 25.3 17-9 a45 17.4 23.6 16.8 22.7 38
53 «9-7 a8.3 Ϊ9.Ι 27.4 18.6 26.5 18.1 25.6 17.5 24.8 17.0 23.9 16.4 a3.o 37
54 19.2 28.6 l8.6 27-7 18.1 26.8 17.6 25.9 17.1 25.0 16.6 24.2 16.0 a3.3 36
55 18.7 28.9 18.a 28.0 17.. 7 27.1 17.2 26.2 16.7 25.3 16.1 24.4 i5.6 a3.6 35
56 18.a 29.2 17.7 28.3 17 . □ 27.4 16.7 26.5 16.2 25.6 15.7 24.7 i5. a a3.8 34
57 17.7 29.5 17.3 28.6 16.8 27.7 i6.3 26.8 15.8 25.8 i5.3 24.9 i4.8 24.0 33
58 17.2 29.8 16.8 28.8 16-. 3 27-9 i5.8 27.0 i5.4 26.1 i4.9 a5. a i4.4 24.3 32
69 16.7 3o. 0 i6.3 29.1 i5.8 28.2 15.4 27.3 14.9 26.3 i4.5 25.4 i4.o 24.5 3i

60 16.a 3o.3 i5.8 29.6 i5.4 28.4 i4.9 27.5 i4.5 26.6 i4 0 a5.6 i3.6 24.7 3o
61 15.7 3o.5 i5.3 29.6 «4.9 28.7 i4.5 27.7 i4.0 26.8 i3.6 25.9 13.a 24.9 29
6a i5.a 3o.8 14.8 29-8 i4.4 28.9 i4.0 27.9 i3.6 27.0 i3.a 26.1 12.7 □5. a □8
63 i4.7 3i .0 i4.3 3o. 1 13.9 291 i3.5 28.2 i3.1 27. a 12.7 26.3 12.3 35.4 27
64 i4.2 3i .2 i3.8 3o.3 i3.4 29.3 i3.o 28.4 12.7 27.4 12.3 a6.5 11.9 a5.6 26
65 i3.7 3i.4 i3.3 3o.5 12.9 29.5 12.6 28.6 ia. 2 27.6 11.8 26.7 II .4 25.7 □5
66 i3.i 3i.6 12.8 3o. 7 12.4 29.7 12.1 28.8 11.7 27.8 11.4 26.9 11.0 25.9 2467 12.6 3i .8 12.3 3o.9 11.9 29.9 11.6 29·° 11.3 a8.o 10.9 27.0 10.6 26.1 □3
68 12.1 3a .0 II .8 3i. 1 11.4 3o. 1 11.1 29.1 10.8 28.a 10.5 27. a 10.1 a6.3 aa
69 11.6 3a. a 11.3 3i .2 10.9 3o.3 10.6 29.3 10.3 a8.3 10.0 27.4 9.7 26.4 □ 1

70 11.0 3a.4 10.7 3i .4 10.4 3o.4 10.1 29.5 9-8 28.5 95 27.5 9 a 26.6 20
71 10.5 3a .5 10.2 3i .6 9-9 3o.6 9-7 29-6 9-4 a8.6 9.1 27-7 8.8 26.7 197a 10.0 3a.7 9-7 3i.7 9-4 3o. 9-2 29-7 8.9 28.8 8.6 27.8 8.3 □6.8 18
73 9-4 3a.8 9 a 31.9 8-9 3o.9 8.7 29-9 8.4 28.9 8.1 27.9 7-9 27.0 1774 8-9 33.0 8.6 3a.0 8.4 3i .0 8.2 3o. 0 7.9 290 7-7 28.1 7.4 27.1 16
75 8.3 33.1 8.1 3a. 1 7-9 3i. 1 7.7 3o. 1 7-4 29-2 7-2 28.2 7.0 27.2 i5
76 7-8 33.a 7.6 3a.2 7-4 3i.a 7·2 3o.3 6.9 29.3 6-7 28.3 '6.5 27.3 i4
77 7-2 33.3 7.0 3a.3 6.8 3i .3 6.7 3o.4 6.5 29.4 6.3 a8.4 6.1 27.4 i3
78 6.7 33.4 6.5 3a. 4 6.3 3i .4 6.1 3o.5 6.0 29.5 5.8 28.5 5.6 27.5 12
79 6.1 33.5 6.0 3a.5 5.8 3i .5 5.6 3o.5 5.5 29-6 5.3 28.6 5.1 27.6 II
80 5.6 33.6 5.4 3a .6 5.3 3i .6 5.1 3o.6 5.0 29.6 4.8 28.6 4.7 27.6 1081 5.0 33.7 4-9 3a.7 4.8 3i.7 4.6 30.7 4.5 29.7 4.3 28.7 4.2 27.7 98a 4.5 33.7 4.3 3a .8 4.2 3i,8 4.1 3o.8 4.0 29.8 3.9 28.8 3.7 27.8 883 3.9 33.8 3.8 3a.8 3.7 3i .8 3.6 3o.8 3.5 a9·8 3.4 28.8 3/3 27.8 7
8A 3.4 33.9 3.3 32.9 3.2 31.9 3.1 3o.9 3.0 29.9 2-9 28.9 2.8 279 685 2.8 33.9 2.7 32.9 2.6 3i. 9 2.6 3o.9 2.5 29-9 2.4 28.9 2.3 279 586 2.2 33.9 2.2 32.9 2.1 31.9 2.1 3o.9 2.0 29.9 i-9 28.9 i-9 □8.0 4
87 1.7 34.0 1.6 33.0 1.6 3a .0 1.5 3i .0 1.5 3o. 0 1.5 29.0 1.4 a8.o 388 I. I 3A .0 1.1 33.0 1.1 3a .0 1.0 3i .0 1.0 3o. 0 1.0 29.0 O.Q □8.0 □
89 0.6 34.0 0.5 33.0 0.5 3a .0 0.5 3i .0 0.5 3o. 0 0.5 29.0 0.5 28.0 1

9o 0.0 34.0 0.0 33.0 0.0 3a .0 0.0 3i .0 0.0 3o. 0 0.0 29.0 0.0 28.0 0

Y M Y M Y M Y M Y M Y M Y M y

34® 33® 3a° 3i° 3o® 29® 28° X
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h 63° 64° 65° 66° 67o 68® 69o

a Ρ, Φ λ-λθ,Α ρ, Φ λ λθ,Α ρ, Φ λ—λθ,Α ρ, Φ
• λ—λθ,Α ρ, Φ λ λθ, Λ ρ, Φ λ-λθ,Λ ρ, φ ι-a., λ

o° 27°O 0°0 26°O 0°0 □5°ο 0°0 □4°ο ο°ο 23°Ο ο°ο 22°Ο 0°0 21°0 ο°ο 9°®
I 27.0 0.5 26.0 0.5 25.0 ο.5 24.0 ο.5 23.0 ο.4 22.0 ο.4 21.0 ο.4 89
2 27.0 1.0 26.0 1.0 25.0 °·9 24.0 °·9 □3.ο °·9 22.0 ο.8 21.0 ο.8 88
3 27.0 1.5 26.0 1.5 25.0 ι.4 24.0 ι.3 23.0 ι .3 22.0 1.2 21.0 1.2 «7
4 26.9 2.0 25.9 2.0 24.9 ΐ·9 23.9 ι.8 22.9 ΐ·7 21.9 ι.6 20.9 ι - 5 86
5 26.9 2.6 25.9 2.4 24.9 2.3 23.9 2.2 '22.9 2.1 21.9 2.0 20.9 ΐ·9 ,85
6 26.8 3.1 25.8 3·9 24.9 2.8 23.9 3· 7 22-9 2.6 2ΐ·9 2.4 20.9 2.3 84
7 26.8 3.6 □5.8 3.4 24.8 3.3 23.8 3.ι 22.8 3.ο 21.8 2.8 20.8 2-7 83
8 26.7 4.1 25.7 3.9 24.7 3.8 23.8 8.6 22.8 3.4 21.8 3.2 20.8 3.ι 82
9 26.6 4.6 25.7 4.4 24.7 4.2 23.7 4.ο 22.7 3.8 21.7 3.6 20.7 3.4 8ι

IO 26.6 5.1 25.6 4.8 24.6 4.6 23.6 4.4 22.6 4.2 21.6 4.ο 20.7 3.8 8ο
11 26.5 5.6 25.5 5.3 24.5 5.ι 23.5 4.9 22.6 4.6 21.6 4.4 20.6 4.2 79
12 26.4 6.1 25.4 5.8 24.4 5.5 23.4 5.3 22.5 5.ο 21.5 4.8 20.5 4.6 78
i3 26.3 6.5 25.3 6.3 24 · 3 6.ο 23.3 5.7 22.4 5.5 21.4 5.2 20.4 4-9 77
i4 26. I 7.0 25.2 6.7 24.2 6.4 23.2 6.2 22.3 5-9 21.3 5.6 20.3 5.3 76
i5 26.0 7.5 25.1 7·2 24.1 6.9 23. I 6.6 22.2 6.3 21.2 6.ο 20.3 5-7 75
16 25.9 8.0 24.9 7-7 24.0 7-3 23.0 7.0 22 . I θ-7 21 . I 6.4 20.2 6.ο 74
17 25.7 8.5 24.8 8.ι 23.8 7.8 22.9 7.4 21.9 7-ϊ 2 1,0 6.7 20.0 6.4 73
18 25.6 9° 24.6 8.6 23.7 8.2 22.8 7-8 21.8 7·5 20.9 7·ΐ 19-9 6.8 73
!9 25.4 9-4 24.5 9·° 23.6 8.6 22.6 8.3 21.7 7-9 20.7 7.5 19.8 7-ΐ 71

20 25.3 9-9 24.3 9-5 23.4 9·ΐ 22.5 8.7 21.5 8.3 20.6 7-9 19-7 7.5 7ο
21 25. I 10.4 24.2 9-9 23.2 9-6 22.3 9·ΐ 21.4 8-7 20.5 8.2 19.5 7-8 69
22 24-9 10.8 24.0 ιο.4 23.1 9-9 22.2 9-5 21.2 9° 20.3 8.6 19-4 8.2 68
23 24.7 11.3 23.8 ιο.8 22.9 ιο.3 22.0 9-9 21 . I 9-4 20.2 9·° 19.3 8.5 67
24 24.5 11.7 23.6 H.2 22.7 ιο.7 21.8 ¡0.3 " 20.9 9-8 20.0 9-3 Ι9·1 8.9 66
25 24.3 12.2 23.4 11.7 22.5 II .2 21.6 ιο.7 20.7 10.2 19-8 9·7 19° 9-2 65
26 24.1 12.6 23.2 12. I 22.3 II .6 21.4 11. ι 20.5 ιο,5 19-7 ίο. I 18.8 9·θ 64
27 23.9 i3.o 23.0 12.5 22.1 12.0 21.2 ιι .4 20.4 10.9 19.5 ιο.4 18.6 9-9 63
28 23.6 i3.5 22.8 12.9 21.9 12.4 21 .Ο II .8 20.2 ιι .3 19-3 ιο.7 ι8.4 10.2 62
39 23.4 i3.9 22.5 ι3.3 21.7 12.7 20.8 12.2 20.0 ιι-7 19-1 ιι. ι ι8.3 ιο.5 6ι

3o 23.2 i 4.3 22.3 ι3.7 21.5 13.1 20.6 12.6 ig.8 12.0 ι8.9 ιι .4 ι8. ι 10.9 6ο
3i 22.9 i4.7 22 . I ι4. ι 21.2 13.5 20.4 12.9 19.6 12.3 ι8.7 II .8 17-9 II .2 59
32 22.6 ¡5.1 21.8 ι4.5 21.0 ι3.9 20.2 ι3.3 19-4 12.7 18.5 12.1 17-7 11.5 58
33 22.4 i5.5 21.6 14.9 20.8 ι4.3 ΐ9-9 13.6 19.1 ι3 .ο 18.3 12.4 17-5 ιι.8 57
34 22 . I 15.9 21.3 ι5.3 20.5 ι4.6 19-7 * ι4.ο 18.9 13.4 18. ι 12.7 17-3 12. I 56
35 21.8 16.3 2 1.0 ¡5.6 20.3 ι5.ο ig.5 ι4.3 18.7 ι3.7 17·9 ι3. ι ΐ7·ΐ 12.4 55
36 21.5 16.7 20.8 ι6.ο 20.0 ι5.3 ΐ9·3 14.7 18.4 ι4 .ο 17.6 ι3.4 ι6.9 12.7 54
37 21 .3 17.1 20.5 ι6.4 ΐ9-7 ι5.7 ig.o ι5.ο 18.2 ι4.3 17-4 ι3·7 ι6.6 ι3.ο 53
38 21.0 17.4 20.2 16.7 ΐ9·5 ι6.ο 18.7 ι5.3 17-9 14.7 17-2 ι4.ο 16.4 ι3.3 52
39 20.7 17.8 19-9 17-1 ΐ9·3 ι6.4 18.4 15.7 17.7 ι5.ο 16.9 ι4.3 16.2 ι3.6 5ι

4o 20.4 18. I I9.6 ΐ7·4 ι8.9 16.7 ¡8.2 ι6.ο 17-4 15.3 ι6_7 ι4.6 15.9 ι3.9 5ο
4i 20.0 18.5 19.3 17.8 18.6 17-0 179 ι6.3 17.3 15.6 ι6.4 ι4.9 15.7 ι4. ι 49
42 *9 7 18.8 19.0 ι8. ι ι8.3 ϊ7·3 17.6 16.6 16.9 ι5.9 16.2 ι5. ι ι5.4 14.4 48
43 19.4 19.2 18.7 18.4 ι8 .ο 17.6 17.3 16.9 16.6 16.2 ι5.9 15.4 15.2 14.7 47
44 19.1 19.5 18.4 ι8.7 17-7 ι8.ο ΐ7·0 •7·® ι6.3 ι6.4 15.6 ι5.7 ι4.9 ι4.9 46

Ψ M ψ Μ Ψ Μ Ψ Μ ψ Μ Ψ Μ Ψ Μ y

27® 26o □5° 24° 23° 22® 21® X
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h 63° 64° 65° 66° 67° 68° 69°

a ρ, Φ A-A,, A p> Φ λ-λθ,Α ρ, Φ / λθ, A ρ» Φ λ—λθ, Λ ρ, Φ λ-λθ,Α ρ, Φ A-A..A Ρ, Φ A-A„ Λ

45° i8°7 19o8 i8°i i9°o i7°4 i8°3 i6°7 i 7c5 i6°o i6°7 i5°4 i6°o i4°7 i5°2 45°
46 i8.4 20. I 17-7 19.3 17.i 18.6 i6.4 17.8 15.7 17.0 15.1 16.2 i4.4 i5.4 44
47 18.0 20.4 17.4 19.6 16.8 18.8 16.1 18.0 i5.5 17.3 i4.8 i6.5 i4. i i5.7 43
48 17.7 20.7 17.1 >9-9 16.4 19·1 i5.8 ι8.3 i5.2 17.5 i4.5 16.7 13.9 15.9 42
49 17.3 21 .O 16.7 20.2 16.1 19.4 i5.5 18.6 i4.9 17.8 l4.2 17.0 i3.6 16.1 4i

5o 17.0 21.3 16.4 20.5 i5.8 19-7 i5.2 18.8 i4.5 18.0 i3.9 17.2 13.3 i6.4 4o
5i 16.6 21.6 16.0 20.8 15.4 19 -.9 14.8 191 14.2 i8.3 i3.6 17.4 i3.0 16.6 39
5a 16.2 21.9 15.7 2 1.0 i5.1 20.2 i4.5 19.3 13.9 i8.5 13.3 17.7 12.7 16.8 38
53 15.9 22.1 i5.3 21.3 14.7 20.4 14.2 19.6 i3.6 18.7 i3.0 17-9 12.5 »7-1 37
54 i5.5 22.4 i4.9 2 1.5 14.4 20.7 i3.8 19.8 i3.3 19.0 12.7 18. I 12.2 17.3 36
55 i5.1 22.7 14.6 21.8 i4.0 20.9 i3.5 20.0 i3.o 19-3 12.4 18.3 ii.9 17.5 35
56 i4.7 22.9 i4.2 22.0 13.7 21.1 i3.1 20.3 12.6 «9-4 12.1 18.5 11.6 i7-7 34
57 .3 23.2 i3.8 22.3 i3.3 21.4 12.8 20.5 12.3 19.6 n .8 18.7 11.3 17-9 33
58 i3.9 23.4 i3.4 22.5 12.9 21.6 12.4 20.7 ii.9 19.8 II .4 18.9 10.9 18.0 3a
59 i3.5 a3.6 i3.o 22.7 12.6 2 1.8 12.1 20.9 11.6 20.0 11.1 191 10.6 18.2 3i

60 i3.1 a3.8 12.7 22.9 12.2 22.0 11.7 ' 21 . I 11.3 20.2 10.8 19.3 10.3 18.4 3o
61 12.7 24.0 12.3 23 . I 11.8 22.2 II .4 21.3 10.9 20.4 10.5 19.5 10.0 18.6 3962 12.3 24.2 n.9 23.3 11.4 22.4 11.0 21.5 10.6 20.6 10.1 19.6 97 18.7 28
63 n.9 24.4 11.5 23.5 11. 1 22.6 10.6 21.6 10.2 20.7 9-8 19.8 9-4 18.9 3764 11.5 24.6 II . 1 23.7 10.7 22.7 10.3 21.8 9-9 20.9 9·5 20.0 9° 19.0 26
65 11. i 24.8 10.7 23.9 10.3 22.9 9-9 22.0 9-5 21.0 9-1 20.1 8-7 19.3 25
66 10.6 25.0 10.3 a4.o 9-9 23.1 9·5 22 . I 9·1 21.2 8.8 20.3 8.4 19.3 24
67 10.2 25 . I 9-9 aá. 2 9-5 23.2 9.1 22.3 8.8 21.4 8.4 20.4 8.0 19-6 23
68 9.8 a5.3 9·5 24.3 9-1 23.4 8.8 22.4 8 4 21.5 8.1 20.5 7-7 19.6 22
θ9 9-4 a5.4 9° a4.5 8.7 23.5 8.4 22.6 8.0 21.6 7-7 20.7 7-4 19-7 21

7° 8-9 a5.6 8.6 24.6 8.3 23.7 8.0 22.7 7-7 21.8 7.4 20.8 7.0 19.8 20
71 8.5 25.7 8.2 24.8 7-9 23.8 7-6 22.8 7·3 21.9 7.o 20.9 6.7 20.0 1972 8.1 25.9 7.8 34.9 7.5 23.9 7-3 a3.0 6.9 22.0 6.6 21.0 6.4 20.1 l8
73 7.6 26.0 7-4 25.0 7·1 24.0 6.8 23.1 6.6 22.1 6.3 21.1 6.0 20.2 1774 7.2 26.1 6-9 25 . I ’ 6-7 24.2 6.4 23.2 6.2 22.2 5-9 21.2 5.7 20.3 l6
75 6.7 26.2 6.5 a5.2 6.3 24.3 6.0 23.3 5.8 22.3 5.6 21.3 5?3 20.4 i5
76 6.3 26.3 6.1 2^.3 5-9 24.4 5.6 23.4 5.4 22.4 5.2 21.4 5.0 20.4 14
77 5.9 26.4 5-7 25.4 5.5 24.4 5.2 23.5 5.0 22.5 4.8 21.5 4.6 20.5 i3
78 5.4 26.5 5.2 25.5 5.0 24.5 4.9 23.5 4.7 22.6 4.5 21.6 4.3 20.6 12
79 5.0 26.6 4.8 25.6 4.6 24.6 4.5 a3.6 4.3 22.6 4.1 21.6 3.9 20.7 I I
80 4.5 26.7 4.4 25.7 4.2 24.7 4.1 23.7 3.9 22.7 3-7 21.7 3.6 20.7 10
81 4. i 26. 1 3.9 , 25.7 3.8 24.7 3.6 23.7 3.5 22.8 3.4 21.8 3.2 20.8 982 3.6 26.8 3.5 25.8 3.4 24.8 3.2 23.8 3.1 22.8 3.0 21.8 3.0 20.8 8
83 3.2 26.8 3.1 a5.8 3.0 2^.8 2.8 a3.8 3-7 22.9 2.6 21.9 2.5 30.9 7
84 *■7 26.9 2.6 25.9 2.5 34.9 2.4 23.9 2.3 22.9 2.2 31.9 2 . I 20.0 685 2.3 26.9 2.2 25.9 2.1 34.9 2.0 23.9 2.0 22 9 1.9 31.9 1.8 20.9 586 1.8 27.0 1.8 26.0 i-7 25.0 1.6 24.0 1.6 a3.0 1.5 22 .O 1.4 21.0 487 1.4 27.0 1.3 26.0 1.3 25.0 1.2 24.0 1.2 23.0 1.1 22.0 1 . 1 21.0 388 °-9 27.0 0-9 26.0 0.8 a5.o 0.8 24.0 0.8 a3.0 0.7 22.0 0.7 21.0 2
89 0.5 27.0 0.4 26.0 0.4 25.0 0.4 24.0 0.4 23.0 0.4 22.0 0.4 21.0 1

9o 0.0 27.0 0.0 26.0 0.0 25.0 0.0 24.0 0.0 a3.o 0.0 22.0 0.0 21 .O 0
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h 70o 71o 72° 73» 74° 75° 76o

a Ρ, Φ λ-λθ,Α ρ, Φ λ—λθ,Α ρ, Φ Α->0,Λ ρ, Φ λ-λθ,Α ρ, Φ λ—λθ, Α ρ, Φ λ λθ, Α ρ, Φ λ—λθ,Α

0° 2O°O o°o i9°o ο°ο ι8°ο 0°0 ΐ7°ο 0°0 ι6°ο 0°0 ι5°ο 0°0 ι4°ο ο°ο 9°°
I 20.0 0.4 19.0 o.3 ΐδ.Ο ο.3 17-0 ο.3 ι6.ο ο.3 ιδ.ο ο.3 ι4.ο ο.3 «9
2 20.0 0.7 19·0 o.7 ι8.ο θ.7 ΐ7·0 ο.6 ι6.ο ο.6 ιδ.ο ο.5 ι4.ο ο,5 88
3 20.0 I. I 19.0 I .0 ι8.ο I .0 ΐ7 ·θ °·9 ι6.ο 0-9 ιδ.ο ο.8 ι4.ο ο.8 87
4 J9-9 1.5 19.0 ι.4 ιδ.ο ι.3 ΐ7·θ 1.2 ιδ.ο 1.2 ιδ.ο 1.1 ι4.ο 1.0 86
5 19.9 1.8 18.9 ι.7 Σ7·9 ι.6 ι6.9 ι.5 ι5.9 ι.4 ι4.9 ι.3 ι3.9 ι.3 85
6 T9-9 2.2 18.9 2.1 Σ7·9 2.0 ι6.9 ι.8 ι5.9 ϊ·7 14.9 ι.6 ι3.9 ι.5 84
7 19.8 2.5 18.9 2.4 «7·9 2.3 ι6.9 2 . I ι5.9 2.0 ι4.9 ΐ·9 ι3.9 !·7 83
8 19·8 3-9 18.8 3-7 17-8 2.6 ι6.8 2.4 ι5.8 2.3 ι4.9 2.1 ι3.9 2.0 82
9 Σ9·7 3.3 18.8 3.1 17.8 3·9 16.8 3-7 ι5.8 2.6 ι4.8 2.4 ι3.8 2.2 8ι

10 ΐ9·7 3.6 18.7 3.4 ΐ7·7 3.2 ι6.7 3.ο 15.8 3.9 ι4.8 3·7 ι3.8 2.5 8ο
11 19.6 4.0 18.6 3.8 «7-7 3.6 16.7 3.3 ι5.7 3. ι 14.7 3-9 13.7 3·7 79
12 J9 5 4.3 18.6 4.ι 17.θ 3-9 ι6.6 3.6 ι5.6 3.4 ι4.7 3.2 ι3.7 3.0 78
i3 19.5 4.7 18.5 4.4 ΐ7·5 4.2 ι6.6 3.9 ι5.6 3-7 ι4.6 3.5 ι 3.6 3.2 77
i4 19.4 5.0 18.4 4.8 ΐ7 · 4 4.5 ι6.5 4.2 ι5.5 4.ο ι4.5 3.7 ι3.6 3.5 76
i5 >9-3 5.4 i8.3 5.ι 17-4 4.8 ι6.4 4.5 15.4 4.3 ι4.5 4.ο ι3.5 '3.7 75
16 19.2 5.7 18.2 5.4 17.3 5.ι ι6.3* 4.8 ι5.4 4.5 ι4.4 4.2 ι3.4 3-9 74
17 19·1 6.1 18.1 5.8 17-2 5.4 ΐ6.2 5. ι ι5.3 4.8 ι4.3 4.5 ι3.4 4.2 73
18 19° 6.4 18.0 6.ι Ι7·1 5-7 ι6. ι 5.4 ΐ5.2 5. ι ι4.3 4.7 ι3.3 4.4 73
19 18.9 6.8 Σ7·9 6.4 17-0 6.ο ιδ.ο 5.7 ι5. ι 5.3 ι4.2 5.ο ΐ3.2 4.6 7ΐ

20 18.7 7·1 17.8 6.7 ι6.9 6.3 ι5.9 6.ο ιδ.ο 5.6 ι4. I 5.2 ι3.ι ¿•9 70
21 18.6 7.4 Σ7·7 7·° 16.8 6.7 ι5.8 6.3 i4.q 5-9 ι4.ο 5.5 ι3. ι 5.ι 69
22 i8.5 7.8 17.6 7-4 16.6 θ·9 ι5.7 6.5 ι4.8 6. ι ι3.9 5-7 ι3.ο 5.3 68
23 18.4 8.1 17.4 7·7 16.5 7·3 ι5.6 6.8 ι4.7 6.4 ι3.8 6.ο 12.9 5.6 67
24 18.2 8.4, í7.3 8.ο ι6.4 7-5 ι5.5 7·1 ι4.6 6.7 13.7 6.2 12.8 5.8 66
25 18.1 8.8 17.2 8.3 16.3 7-8 ι5.4 7-4 ι4.5 θ·9 ι3.6 6.5 12.7 6.ο 65
26 >7-9 9·1 17.0 8.6 ι6.ι 8.ι 15.2 7.6 ι4.3 7·3 ι3.4 6.7 12.6 6.2 64
27 17.7 9-4 ι6.9 8.9 ι6 .ο 8.4 ι5. ι 7·9 ι4.2 7-4 ι3.3 θ·9 12.4 6.5 63
28 17.6 9-7 16.7 9-3 ι5.8 8-7 ιδ.ο 8.2 ι4. ι 7·7 13.2 7·3 12.3 6.7 62
a9 17.4 10.0 i6.5 9-5 ι5.7 9·θ ι4.8 8.4 ι4.ο 7·9 . ι3. ι 7-4 12.2 θ·9 6ι

3o 17.2 10.3 16.4 9-8 ι5.5 9-3 14.7 8.7 13.8 8.2 ι3.ο 7.6 12. I 7·ΐ 6ο
3i 17.0 10.6 16.2 ίο. I ι5.4 9-5 ι4.5 9° ι3.7 8.4 12.8 79 12.0 7-3 59
32 16.9 10-9 16.0 ιο.4 ΐ5.2 9-8 14.4 9·3 13.5 8.6 12.7 8.ι II .8 7-5 58
33 16.7 II.2 15.8 ιο.6 ιδ.ο 10.0 14.2 9-5 ι3.4 8.9 12.5 8.3 II.7 7·7 57
34 i6.5 11.5 15.7 ιθ·9 ι4.8 ιο.3 ι4 .ο 9·7 13.2' 9·1 12.4 8.5 11.6 7·9 56
35 i6.3 n .8 i5.5 II .2 14.7 ιο.6 ι3.9 ΙΟ.ο ι3.ο 9-3 12.2 8.7 ιι .4 8.ι 55
36 16.í 12.1 i5.3 ιι .5 ι4.5 ιο.8 ι3.7 10.2 13.9 9·θ 12. I 9° II .3 8.3 54
3t «5.9 12.4 i5.1 ιι.7 ι4.3 II . I ι3.5 ιο.4 12.7 9-8 11.9 9·3 11.1 8.5 53
38 i5.6 12.6 >4.9 12.0 ι4.ι II .3 ι3.3 ιο.7 12.5 10.0 II .8 9-4 II .0 8-7 52
39 i5.4 13.9 i4.7 12.2 ι3.9 13.6 ι3. ι ΐ0·9 12.4 10.2 ιι .6 9·θ ιο.8 8.9 5ι

4o i5.2 l3.2 i4.4 12.5 ι3.7 ι3.8 13.9 ιι. ι 12.2 ιο.5 ιι .4 9-8 ιο_7 9·ΐ 5ο
4i i5.o i3.4 l4.2 12.7 13.5 ι4.ο 12.7 11.3 12.0 ιο.7 ιι.3 10.0 ιο.5 9-3 ^9
42 i4.7 i3.7 i4.0 ι3.ο ι3.3 ι4.3 12.5 ιι.6 II.8 ιο.9 ιι. ι 10.2 ιο.4 9-5 48
43 i4.5 13.9 13.8 ι3.2 ι3. ι ι4.5 12.3 ιι.8 ιι .6 ιι.ι ιο.9 ιο.4 10.2 9·7 47
44 i4.2 i4.2 i3.5 ι3,5 12.8 14.7 12. I 12,0 11.4 11.3 ιο.7 10'6 10.0 9-8 46
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h 70o 71® 72® 73® 74® 75® 76®

a Ρ, Φ λ λθ, Λ ρ, Φ ρ, Φ λ“"λθ, A ρ, Φ λ λθ,Α ρ, Φ λ λθ,Α ρ, Φ Λ ρ, Φ a-a.,A

45° i4°o ι4°4 i3®3 i3°7 I2°6 I2®9 n°9 I2®2 I I®2 11®5 io®5 io®7 9°9 IO°O 45®
46 13.7 14.7 i3.1 13.9 12.4 l3.2 11.7 12.4 11.0 11.7 10.4 10.9 9-7 10.2 44
47 i3.5 i4.9 12.8 i4. i 12.2 13.4 II .5 12.6 10.8 11.9 10.2 II.. 1 9-3 10.3 43
48 l3.2 ι5.ι 12.6 i4.4 11.9 i3.6 11.3 12.8 10.6 12.0 10.0 ’ II .3 9-3 10.5 42
49 i3.o ι5.4 12.3 i4.6 II.7 i3.8 11.1 i3.o 10.4 12.2 9-8 11.4 91 10.7 4i

5o 12.7 i5.6 12. I i4.8 II.5 i4.o 10.8 i3.2 10.2 12.4 9.6 II .6 8.9 10.8 4o
5i 12.4 i5.8 II .8 i5.o II .2 i4.2 10.6 13.4 10.0 12.6 9-4 11.8 8.8 II .0 39
5a 12.2 16.0 II .6 l5.2 II .0 i4.4 10.4 i3.6 9-8 12.7 92 11.9 8.6 II. I 38
53 11.9 16.2 II .3 i 5.4 10.7 i4.6 10.1 i3.7 9·5 12.9 9° 12.1 8.4 II .3 37
54 11.6 i6.4 II .0 i5.6 10.5 14.7 9-9 i3.9 9’3 i3.1 8.8 12.2 8.2 11.4 36
55 11.3 16.6 10.8 i5.8 10.2 14.9 9-7 i4. i 91 l3.2 8.5 12.4 8.0 II .6 35
56 11.0 16.8 10.5 15.9 10.0 i5.1 9-4 l4.2 8.9 13.4 8.3 12.5 7.8 11.7 34
5? 10.7 17.0 10.2 16.1 9-7 i5.3 9-2 i4.4 8.6 i3.5 8.1 12.7 7.6 11.8 33
58 10.4 17.2 9-9 i6.3 9.4 i5.4 8-9 14.5 8.4 í3.7 7-9 12.8 7-4 11.9 32
59 10.1 17.3 9-7 16.5 9.2 15.6 8.7 14.7 8.2 i3.8 7-7 12.9 7.2 12.1 3i

60 9.8 17.5 9-4 16.6 8.9 15.7 8.4 i4.8 7-9 i4.o 7.4 i3.i 6.9 12.2 3o
61 9.5 17.7 9.1 16.8 8.6 15.9 8.1 i5.o 7-7 i4. i 7-2 l3.2 6.7 12.3 2962 9.2

00IX>-< 8.8 16.9 8.3 16.0 7-9 i5.1 7-4 14.2 7.0 i3.3 6.5 12.4 28
63 8.9 18.0 8.5 17.1 8.1 16.2 7.6 i5.2 7-2 i4.3 6-7 i3.4 6.3 12.5 27
64 8.6 18.1 8.2 17.2 7.8 i6.3 7-4 i5.4 6.9 i4.5 6.5 13.5 6.i 12.6 26
65 8.3 18.3 7-9 17.3 7.5 16.4 7.1 15.5 6-7 i4.6 6.3 í3.7 5-9 12.7 25
66 8.0 18.4 7-6 17.5 / * i6.5 6.8 15.6 6.4 14.7 6.0 ¡3.8 5.6 12.8 24
67 7-7 i8.5 7-3 17.6 6.9 16.7 6.6 i5.7 6.2 i4.8 5.8 i3.9 5.4 12.9 23
68 7-4 18.7 7.0 17.7 6.6 16.8 6.3 i5.8 5·9 14.9 5.6 i4.0 5.2 i3.o 22
69 7·° 18.8 6.7 17.8 6.4 16.9 6.0 i5.9 5.7 i5.o 5.3 i4.1 5.o ι3.1 21

70 6.7 18.9 6.4 17-9 6.1 17.0 5.7 16.0 5.4 i5.1 5.1 i4.i 4.7 13.2 20
71 6.4 19.0 6.1 18.0 5.8 17.1 5.5 16.1 5.i 15.2 4.8 l4.2 4.5 i3.3 1972 6.1 19.1 5.8 18.1 5.5 17.2 5.2 16.2 4-9 i5.3 4.6 i4.3 4.3 i3.3 l8
73 5.7 19.2 5.5 18.2 5.2 17.3 4-9 16.3 4.6 i5.3 4.3 i4.4 4.o i3.4 17
74 5.4 19.3 5.1 i8.3 4-9 17.4 4.6 16.4 4.4 i5.4 4.1 i4.5 3.8 i3.5 l6
75 5.1 19-4 4.8 i8.4 4.6 17.5 4.3 i6.5 4. i i5.5 3.8 i4.5 3.6 i3.5 i5
76 4.7 19.5 4.5 i8.5 4.3 17.5 4.0 16.5 3.8 i5.6 3.6 i4.6 3.3 i3.6 i4
77 4.4 19.6 4.2 18.6 4.0 17.6 3.8 16.6 3.6 15.6 3.3 14.6 3.i i3.7. 13
78 4.1 19.6 3.9 18.6 3.7 17.6 3.5 16.7 3.3 i5.7 3.1 14.7 2-9 13.7 12
79 3-7 i9-7 3.6 18.7 3.4 17-7 ■ 3.2 16.7 3.o i5.7 2.8 i4.8 2.6 i3.8 II

80 3.4 19-7 3.2 18.7 3.1 17.7 2.9 16.8 2-7 i5.8 2.6 i4.8 2.4 i3.8 10
81 3.1 19.8 2.9 18.8 2.8 17.8 2.6 16.8 2.5 i5.8 2’3 i4.8 2.2 i3.8 982 2.J 198 2.6 18.8 2.5 17.8- 2.3 16.8 2.2 15.9 2 . I 14.9 ΐ·9 13.9 8
83 2.4 199 2.3 18.9 2.2 179 2.0 ιθ·9 1-9 i5.9 1.8 14.9 i.7 i3-9 784 2.0 199 2.0 18.9 1-9 17.9 1.8 ιθ·9 1.7 i5.9 1.6 14.9 i.4 i3.9 6
85 i-7 19.9 1.6 18.9 1.5 179 1.5 16.9I i.4 16.0 1.3 i5.o 1.2 i4.o 586 1.4 20.0 1.3 19.0 1.2 18.0 1.2 17.0 I. I 16.0 1.0 i5.0 1.0 i4.o 4
87 1.0 20.0 1.0 19.0 °9 18.0 °-9 17.0 0.8 16.0 0.8 i5.o o.7 i4.o 3
88 0.7 20.0 0.7 19.0 0.6 18.0 0.6 17.0 o.6 16.0 0.5 i5.o o.5 i4.0 2
89 0.3 20.0 0.3 19·° 0.3 18.0 0.3 17.0 o.3 16.0 0.3 i5.0 0.2 i4.o 1

9o 0.0 20.0 0.0 19.0 0.0 18.0 0.0 17.0 0.0 16.0 0.0 i5.o 0.0 i4.o 0
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h 77 0 78 ο 79° 8ο° 8ι° 82° 83°

a p, ♦ λ—λθ,Α ρ, Φ λ—λθ, Λ ρ, Φ λ—λθ, Α ρ, Φ λ λθ,Α ρ, Φ λ λθ, Α ρ, Φ λ—λθ,Α ρ, Φ 1-Α„Λ

oc i3°o o°o Ι2°0 ο°ο ΙΙ°Ο ο°ο ΙΟ°Ο ο°ο 9Ο° ο°ο 8°ο 0°0 7°ο 0°0 90°
I i3.o 0.2 12.0 0.2 II .0 0.2 ΙΟ.ο 0.2 9-0 0.2 8.ο ο. I 7.0 0. I 89
2 i3.o 0.5 12.0 ο.4 II .0 ο.4 10.0 ο.4 9° 0.3 8.ο ο.3 7.0 ο.3 88
3 i3.o 0.7 12.0' ο.6 II .0 ο.6 ΙΟ.ο ο.5 9° ο.5 8.ο ο.4 7·ο ο.4 87
4 i3.o °·9 12.0 0·9 II .Ο ο.8 10.0 0·7 9·° ο.6 8.ο ο.6 7-0 ο.5 86
5 12.9 1.2 12.0 Ι·. I II.ο 1.0 10.ο 0·9 9-0 ο.8 8.ο θ·7 7-0 ο.6 85
6 12.9 ι.4 n-9 ι.3 10.9 1.2 9·9 ι. ι !·» I .Ο 8.ο ο.8 7-0 θ·7 84
'7 12.9 ι.6 n-9 ι.5 10.9 1.4 9·9 I .2 8·9 I. I 7·9 I .Ο 6.9 0·9 83
8 12.9 ι.8 ΙΣ·9 ΐ·7 10.9 1.6 9-9 ι.4 8-9 ι.3 7·9 1.1 6-9 ι.ο 82
9 12.8 2.1 II.9 ΐ·9 ιο.9 ι.7 9·9 ι.6 8-9 ι.4 7·9 ι.3 6-9 ι.ι 8ι

IO 12.8 2.3 II .8 2.1 ιο.8 ΐ·9 9-8 ι.8 8.9 ι.6 7·9 ι.4 6.9 1.2 8ο
11 12.8 2.5 II .8 2.3 ιο.8 2.1 9·8 ϊ·9 8.8 1.7 7·9 ι.5 6-9 ι.3 79
12 12.7 2.8 11.7 2.5 ιο.8 2.3 9·8 2.1 8.8 1-9 7-8 !·7 6.8 ι.5 78
13 12.7 3.o 11.7 2.8 10.7 2.5 9·7 2.3 8.8 2.0 7·8 ι.8 6.8 ι.6 77
i4 12.6 3.2 II .6 3.0 ιο<7 2.7 9·7 2.5 8.7 2.2 7·8 2.0 6.8 ΐ·7 76
¡5 12.5 3.4 11.6 3.2 ιο.6 2.9 9·7 2.6 8-7 2.4 7·7 2.1 6.8 ι.8 75
16 12.5 3.6 11.5 3 4 ιο.6 3.1 9·6 2.8 8.6 2.5 7·7 2.2 6.7 Γ9 74
J7 12.4 3.9 11.5 3.6 ιο.5 3.3 9-6 3.ο 8.6 2-7 7·6 2.4 6-7 2.1 73
18 12.4 4.ι 11.4 3.8 ιο.5 3.4 9-5 3.ι 8.6 2.8 7-6 2.5 6-7 2.2 72
’9 12.3 4.3 11.3 4.ο ιθ.4 3.6 9-5 3.3 8.5 3.ο 7-6 2.6 6.6 2.3 71

20 12.2 4.5 11.3 4.2 ιο.3 3.8 9-4 3.5 8.5 3.ι 7-5 2.8 6.6 2.4 70
21 12.1 4.7 11.2 4.4 ιο.3 4.ο 9-3 3.6 8.4 3.3 7-5 2·9 6.5 2.5 69
22 12.0 5.o 11.1 4.6 10.2 4.2 9-3 3.8 8.3 3.4 7-4 3.0 6.5 2.6 68
23 12.0 5.2 11.0 4.8 ίο. I 4.3 9-2 3-9 8.3 3.6 7-4 3.1 6.4 2.8 67
24 11.9 5.4 10.9 4-9 10.0 4.5 9·1 4.ι 8.2 3.7 7-3 3.3 6.4 2.9 66
25 II .8 5.6 ιθ·9 5.ι ΙΟ.ο 4-7 9·1 4.3 8.2 3.8 7-2 3.4 6.3 3,ο 65
26 11.7 5.8 10.8 5.3 9·9 4-9 9-0 4.4 8.ι 4.ο 7-2 3.5 6.3 3.ι 64
27 11.6 6.o 10.7 5.5 9·8 5. ι 8.9 4.6 8.ο 4.ι 7·1 3.7 6.2 3.2 63
28 ií.5 6.2 10.6 5.7 9·7 5.2 8.8 4-7 7·9 4.3 7·1 3.8 6.2 3.3 62
39 11.3 6.4 10.5 5-9 9-6 5.4 8.7 4-9 7·9 4.4 7.ο 3.9 6.ι 3.4 6ι

3o 11.2 6.6 10.4 6. ι 9-5 5.6 8.6 5.ο 7·8 4.5 6-9 4.ο 6.ι 3.5 6ο
3i 11.1 6.8 10.3 6.3 9-4 5.7 8.6 5.2 7-7 4-7 6-9 4.ι 6.ο 3.6 59
32 11.0 7.o 10.2 6.4 9-3 5-9 8.5 5.3 7.6 4.8 6.8 4.3 5-9 3-7 58
33 10.9 7.2 10.1 6.6 9-2 6.ο 8.4 5.5 7-5 4-9 6.7 4.4 5-9 3.8 57
34 10.7 7-4 9·9 6.8 9·ΐ 6.2 8.3 5.6 - 7.5 5.ι 6.6 4.5 5.8 3-9 56
35 10.6 7.6 9·8 7.0 9·9 6.4 8.2 5.8 7-4 5.2 6.5 4.6 5-7 4.ο 55
36 10.5 7·7 97 7·ΐ 8·9 6.5 8.ι 5-9 7-3 5.3 6.5 4.7 5.7 4.ι 54
37 10.3 7-9 9·6 7-3 8.8 6.7 8.ο 6. ι 7-2 5.5 6.4 4.8 5.6 4.2 53
38 10.2 8.ι 9-4 7-5 . 8.6 6.8 7·9 6.2 71 5.6 6.3 5.ο 5.5 4.3 52
39 10.1 8.3 9-3 7.6 8.5 7.0 7·8 6.3 7-0 5-7 6.2 5.ι 5.4 4.4 5ι

4o 9-9 8.4 9·3 7-8 8.4 71 7-6 6.5 6-9 5.8 6.ι 5.2 5.4 4.5 5ο
4i 9.8 8.6 9-0 79 8.3 7·3 7-5 6.6 6.8 5-9 6.ο 5.3 5.3 4.6 49
4a 9·6 8.8 8.9 8.ι 8.2 7.4 7-4 6.7 6.7 6.ι 5-9 5.4 5.2 4-7 48
43 9-5 9θ 8.7 8.3 8.ο 7-6 7-3 6.9 6.6 6.2 5.8 5.5 5.ι 4.8 47
44 9.3 9· i 8.6 8.4 7·9 7·7 7·2 7.0 6.5 6.3 5.7 5.6 5.ο 4.9 46
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F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros □33

h 77» 78° 79° 80® 8ι® 82® 83®

a f, Φ ρ, Φ λ—λθ,Α ρ, Φ λ λθ, A ρ, Φ λ λθ,Α ρ, Φ Α-Α..Α ρ, Φ λ—λθ,Α 9, Φ λ λθ,Α

45° 9°2 9°3 8°5 8°6 7°8 7°8 7°I 7°ι 6°4 6°3 5°6 5°7 4Ο9 5°ο 45°
46 9° 9-4 8.3 8.7 7.6 8.0 θ·9 7-3 6.2 6.5 5.5 5.8 4.9 5.ι 44
47 8.8 9-6 8.2 8.8 7-5 8.1 6.8 7-3 6.ι 6.6 5.4 5-9 4.8 5.ι 43
48 8.7 9-7 8.0 9.0 7.3 8.2 θ·7 7-4 6.ο 6.7 5.3 6.ο 4.7 5.2 42
49 8.5 9-9 7-8 9·1 7-3 8.3 6.5 7.6 5.9 6.8 5.2 6.ι 4.6 5.3 4ι

5o 8.3 10.0 7-7 9.3 7-0 8.5 6.4 7·7 5.8 6.9 5.ι 6.2 4.5 5.4 4ο
5i 8.1 10.2 7.5 9-4 6-9 8.6 6.3 7-8 5.6 7.ο 5.ο 6.2 4.4 5.5 39
5a 8.0 10.3 7.4 9·5 6.7 8.7 . 6.1 7-9 5.5 7·1 4-9 6.3 4.3 5.5 38
53 7-8 10.5 7.3 9-6 6.6 8.8 6.0 8.o 5.4 7-3 4.8 6.4 4.2 5.6 37
54 7.6 10.6 7-0 9.8 6.4 8.9 5-9 8.ι 5.3 7-3 4.7 6.5 4. ι 5-7 36
55 7.4 10.7 6.8 9-9 6.3 91 5.7 8.2 5.2 7-4 4.6 6.6 4.ο 5.8 35
56 7.2 10.8 6.7 10.0 6.1 9-3 5.6 8.3 5.ο 7-5 4.5 6.7 3.9 5.8 34
57 7.0 11.0 6.5 10.1 6.0 9-3 5.4 8.4 4-9 7-6 4.3 6-7 3.8 5-9 33
58 6.8 II.I 6.3 10.2 5.8 9-4 5.3 . 8.5 4.8 7·7 4.2 6.8 3.7 6.ο 32
59 6.7 II .2 6.1 10.3 5.6 9-5 5.1 8.6 4.6 7·7 4.ι 6.9 3.6 6.ο 3ι

60 6.5 II .3 6.0 10.4 5.5 9·θ 5.0 8.7 4.5 7-8 4.ο 6.9 3.5 6.ι 3ο
61 6.3 ii .4 5.8 10.5 5.3 9-7 4.8 8.8 4.3 7-9 3-9 7-0 3.4 6.ι 39
62 6.1 II .5 5.6 10.6 5.1 9-7 4-7 8.9 4.2 8.ο 3.7 7-1 3.3 6.2 28
63 5-9 II .6 5.4 10.7 5.0 9-8 4.5 8.9 4.ι 8.ο 3.6 7-1 3.2 6.3 37
64 5.7 11.7 5.2 10.8 4.8 9-9 4.4 9-0 3.9 8.ι 3.5 7.3 3.ι 6.3 26
65 5.5 , II .8 5.0 10.9 4.6 10.0 4.2 9·1 3.8 8.2 3.4 7-3 3.ο 6.4 25
66 5.2 n-9 4.9 11.0 4.5 10.1 4.1 9-3 3.6 8.2 3.2 7-3 2.8 6.4 24
67 5.0 12.0 4.7 II. I 4.3 10.2 3-9 9-3 3.5 8.3 3.ι 7-4 3.7 6.5 23
68 4.8 12 . I 4.5 II .2 4.1 10.2 3.7 9-3 3.4 8.4 3.ο 7-4 2.6 6.5 22
69 4.6 12.2 4.3 II.2 3.9 10.3 3.6 9-4 3.2 8.4 3·9 7.5 2.5 6.5 21

7° 4.4 12.3 4.1 II.3 3.7 10.4 3.4 9-4 3.ι 8.5 3-7 7-5 2.4 6.6 20
71 4.2 12.3 3.9 11.4 3.6 10.4 3.2 9-5 3-9 8.5 2.6 7-6 2.3 6.6 19
72 4.0 12.4 3.7 II.4 3.4 10.5 3.1 9-5 2.8 8.6 2.5 7-6 2.2 6.7 ι8
73 3.8 12.5 3.5 II .5 3.2 10.5 3-9 9·6 2.6 8.6 2.3 7·7 2.0 6.7 17
74 3.6 12.5 3.3 II .6 3.0 10.6 3-7 9-6 2.5 8.7 2.2 7·7 ΐ·9 6.7 ι6
75 3.3 12.6 3.1 11.6 2.8 10.6 2.6 9-7 2.3 8-7 2.1 7·7 ι.8 6.8 ι5
76 3.1 12.6 3-9 II.7 2.6 10.7 2.4 9-7 2.2 8-7 1.9 7-8 ΐ·7 6.8 ι4
77 3-9 12.7 3-7 II.7 2.5 10.7 2.2 9-8 2.0 8.8 1.8 7·8 ι .6 6.8 ι3
78 3.7 12.7 2.5 II.7 2.3 10.8 2. I 9-8 ΐ·9 8.8 1.7 7-8 ι.5 6.8 12
79 2.5 12.8 2.3 ιι .8 2 . I 10.8 ϊ.9 9-8 ϊ.7 8.8 ι.5 7·9 ι.3 6.9 11

80 2.2 12.8 2.1 n.8 i-9 10.8 i-7 9·9 ι.6 8.9 ι.4 7·9 1.2 6-9 ΙΟ
81 2.0 12.8 Ϊ-9 ”•9 i.7 10.9 1.6 99 ι.4 8-9 1.2 7·9 ι.ι 6-9 9
82 1.8 13.9 ϊ·7 H-9 1.5 10.9 1.4 99 1.2 8·9· I. ϊ 7·9 ι .ο 6-9 8
83 1.61 13.9 1.5 n.9 1.3 10.9 1.2 9·9 Ι.Ι 8-9 I .ο 7·9 ο.9 7.0 7
84 1.3 12.9 1.2 ι«·9 1.1 10.9 1.0 IO.o 0.9 9° 0.8 8.ο 0.7 7.0 6
85 1.1 i3.o 1.0 12.0 1.0 11.0 °-9 10.0 ο.8 9° ο.7 8.ο ο.6 7.0 5
86 0-9 i3.o 0.8 12.0 0.8 11 k0 0.7 10.0 ο.6 9° ο.6 8.ο ο.5 7.0 4
87 0-7 i3.o 0.6 12.0 0.6 II .0 0.5 10.0 ο.5 9° ο.4 8.ο ο.4 7.0 3
88 0.4 i3.o 0.4 12.0 ó.4 II .0 0.3 ΙΟ.ο ο.3 9° 0.2 8.ο 0.2 7.0 2
89 0.2 i3.o 0.2 12.0 0.2 II.0 0.2 10.0 0.2 9-0 ο. I 8.ο ο.ι 7.0 I

9° 0.0 i3.o 0.0 12.0 0.0 11.0 0.0 10.0 0.0 9-0 0.0 8.ο 0.0 7·θ Ο

Y M Y M Y M Y Μ Υ Μ Υ Μ Υ Μ y
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OBSERVATORIO ASTRONOMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA

h 84° 85° 86® 87® 88® 89» 90®

/ 
a p, Φ 1-λ0,Λ ρ, Φ λ λθ, Λ ρ, Φ >->0,Α ρ, Φ λ λθ, Α ρ, Φ λ—λθ,Λ ρ, Φ λ—λβ» Α ρ, Φ λ λθ, Α

o 6°o o°o 5°o ο°ο 4°ο ο°ο 3°ο 0®0 2®0 0®0 Ι®0 0°0 Ο°Ο ο®ο 9°οí 6.0 0,1 5.0 0. I 4.ο 0. I 3.0 ο. I 2.0 0.0 1.0 0.0 0.0 0.0 «9
a 6.0 o.a 5.0 0.2 4.ο ο. I 3.ο 0. I 2.0 ο. I I .0 0.0 0.0 0.0 88
3 6.0 0.3 5.0 ο.3 4.ο Ο.. 2 3.ο 0.2 2.0 ο. I 1.0 ο. I 0.0 0.0 87
4 6.0 0.4 5.0 ο.4 4.ο ο.3 3.ο 0.2 2.0 0. I I .Ο ο. I 0.0 0.0 86
5 6.0 0.5 5.0 ο.4 4.ο ο.4 3.ο 0.3 2.0 0.2 I .ο ο. I 0.0 0.0 85
6 6.0 0.6 5.0 ο.5 4.ο ο.4 3.ο ο.3 a.o 0.2 1.0 Ο. I 0.0 0.0 84
7 6.0 0.7 5.0 ο.6 4.ο ο.5 3.ο ο.4 2.0 0.3 I .0 0. I 0.0 0.0 83
8 5.9 0.8 5.° ο.7 4.ο ο.6 3.ο 0.4 2.0 ο.3 1.0 0.1 0.0 0.0 8a
9 5-9 °-9 4-9 ο.8 4.ο ο.6 3.ο 0.5 2.0 ο.3 Ι.ο 0.2 0.0 0.0 81

IO 5.9 1.1 4-9 °·9 3.9 ο.7 3.ο ο.5 2.0 ο.4 1.0 0.2 0.0 0.0 80
11 5-9 1. a 4 9 ι .ο 3-9 ο.8 2·9 ο.6 2.0 ο.4 1.0 0.2 0.0 0.0 79
ta 5-9 1.3 4-9 ι. ι 3-9 ο.8 2.9 ο.6 2 . Ο ο.4 Ι.ο 0.2 0.0 0.0 78
i3 5.8 1.4 4-9 I . ι 3.9 °·9 2-9 θ·7 1.9 ο.5 1.0 0.2 0.0 0.0 77
i4 5.8 1.5 4-9 1.2 3.9 I .0 2-9 0.7 Ι·9 ο,5 Ι.ο 0.2 0.0 0.0 76
i5 5.8 1.6 4.8 ι. 3 3.9 I .0 2-9 ο.8 «·9 ο.5 1.0 0.3 0.0 0.0 75
j6 5.8 i-7 4.8 ι.4 3.8 ι . I 2-9 0.8 ΐ·9 ο.6 Ι.ο ο.3 0.0 0.0 74
17 5.7 1.8 4.8 ι.5 3.8 i.a 2.9 °·9 ΐ·9 ο.6 Ι.ο 0.3 0.0 0.0 78
18 5.7 1.9 4.8 ι.6 3.8 1.2 2.9 0·9 ΐ·9 ο.6 Ι.ο 0.3 0.0 0.0 7a
19 5.7 a.o 4.7 ι.6 3.8 1.3 2.8 1.0 ΐ·9 0·7 0.9 ο.3 0.0 0.0 7ΐ

20 5.6 2.1 4.7 ΐ·7 3.8 1.4 2.8 1.0 ϊ.9 0·7 0.9 ο.4 0.0 0.0 . 7o
ai 5.6 2.2 4.7 ι.8 3.7 1.4 2.8 1.1 ι·9 0·7 0-9 ο.4 0.0 0.0 θ9
aa 5.6 2.3 4.6 ΐ·9 3-7 1.5 2.8 I . I ΐ·9 ο.8 0-9 ο.4 0.0 0.0 68
a3 5.5 2.4 4.6 2.0 3-7 1.6 2.8 1.2 ι.8 ο.8 0-9 ο.4 0.0 0.0 θ7
a4 5.5 a.5 4.6 2.0 3-7 1.6 2.7 1.2 ι.8 ο.8 0-9 ο.4 0.0 0.0 66
a5 5.4 2.6 4.5 2 . I 3.6 1.7 2.7 ι.3 ι.8 0-9 °·9 ο.4 0.0 0.0 65
26 5.4 2.6 4.5 2.2 3 6 1.8 2.7 ι.3 ι.8 0-9 ο.9 ο.4 0.0 0.0 64
□7 5.3 2.7 4.5 2.3 3.6 1.8 2.7 ι.4 ι.8 0-9 Ο·9 ο.5 0.0 0.0 63
28 5.3 2.8 4.4 2.4 3.5 «9 2.6 ι.4 ι.8 ο.9 ο·9 ο.5 0.0 0.0 6a
a9 5.a 2.9 4.4 2.4 3.5 1.9 2.6 1-5 ΐ·7 I .0 0·9 ο.5 0.0 0.0 61

3o 5.2 3.0 4.3 2.5 3.5 2.0 2.6 1.5 ι.7 ι .ο ο·9 ο.5 0.0 0.0 60
3i 5.1 3.1 4.3 2.6 3.4 2.1 2.6 ι.6 1 ·7 I .0 0·9 ο.5 0.0 0.0 59
3a 5.1 3.a 4.2 2·7 3.4 a. ι 2.5 ι.6 ι.7 ι. ι ο.8 ο.5 0.0 0.0 58
33 5.0 3.3 4.2 2.7 •3.4 2.2 2.5 ι.6 ϊ·7 ι. ι ο.8 ο.6 0.0 0.0 57
34 5.0 3.4 4.1 2.8 3.3 a.a 2.5 ΐ·7 ι.7 ι. ι ο.8 ο.6 0.0 0.0 56
35 4-9 3.5 4.1 2-9 3.3 2.3 2.5 ΐ·7 ι.6 ι. a ο.8 ο.6 0.0 0.0 55
36 4-9 3.5 4.0 2.9 3.a 2.4 2.4 ι.8 ι.6 1.2 ο.8 ο.6 0.0 0.0 54
37 4.8 3.6 4.0 3.ο 3.2 2.4 2.4 ι.8 ι.6 1.2 ο.8 ο.6 0.0 0.0 53
38 4-7 3-7 3.9 3. ι 3.a 2.5 2.4 >■9 ι .6 1 .a ο.8 ο.6 0.0 0.0 5a
39 4.7 3.8 3.9 3.2 3.1 2.5 2.3 ΐ·9 ι.6 1.3 ο.8 ο.6 0.0 0.0 5ι

4o 4.6 3.9 3.8 3.a 3.1 2.6 2.3 ΐ·9 ι.5 ι .3 ο.8 θ·7 0.0 0.0 5ο
4i 4.5 4.0 3.8 3.3 3.0 2.6 2.2 2.0 ι.5 i. 3 ο.8 θ·7 0.0 0.0 49
4a 4.5 4.0 3-7 3.4 3.0 2.7 2.2 a.o ι.5 i .3 0-7 0.7 0.0 0.0 48
43 4.4 4.1 3-7 3.4 2.9 2.7 a. a 2.1 ι. 5 ι?4 0·7 ο.7 0.0 0.0 47
44 4.3 4.3 3.6 3.5 2·9 2.8 2.2 2.1 ι.4 ι.4 0.7 0·7 0.0 0.0 46

■ ·
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h 84° 85° 86® 87® 88® 89· 90o

a p, ♦ λ λθ, A ρ» * ρ, Φ λ λθ, A ρ, Φ J--^0’ A ρ, Φ >-A.,A ρ, Φ >-J..A ρ, Φ λ λθ,Λ

45° 4°a 4°3 3®5 3°5 a®8 2®8 2°I 2®I i®4 i®4 o®7 o®7 o°o o®o 45®
46 4.a 4.3 3.5 3.6 2.8 2.9 2.1 2.2 1.4 1.4 0.7 0.7 0.0 0.0 44
47 4.1 4.4 3.4 3.7 2-7 2.9 2.1 2.2 1.4 1 5 0.7 0.7 0.0 0.0 43
48 4.0 4.5 3.3 3-7 2-7 3.0 2.0 2.2 1.3 1.5 0.7 0.7 0.0 0.0 42
49 3.9 4.5 3.3 3.8 2.6 3.0 2.0 2.3 1.3 1.5 0.7 0.8 0.0 0.0 4i

5o 3.9 4.6 3.2 3.8 2.6 3.1 Γ·9 2.3 1.3 1.5 0.6 0.8 0.0 0.0 4o
5i 3.8 4.7 3.2 3-9 2.5 3.1 Ϊ-9 2.3 1.3 1.6 0.6 0.8 0.0 0.0 39
5a 3-7 4.7 3.1 4.0 2.5 3.2 1.8 2.4 1.2 1.6 0.6 0.8 0.0 0 0 38
53 3.6 4.8 3.0 4.0 2.4 3.2 1.8 2.4 1.2 1.6 0.6 0.8 0.0 0.0 37
54 3.5 4.9 2.9 4.i 2.3 3.2 1.8 2.4 1.2 1.6 0.6 0.8 0.0 0.0 36
55 3.4 4.9 2-9 4.1 2.3 3.3 1-7 2.5 1.1 1.6 0.6 0.8 0.0 0.0 35
56 3.4 5.0 2.8 4.2 2.2 3.3 1.7 2.5 1.1 1-7 0.6 0.8 0.0 0.0 34
5? 3.3 5.0 2.7 4.2 2.2 3.4 1.6 2.5 1.1 1.7 0.5 0.8 0.0 0.0 33
58 3.2 5.1 2.6 4.2 2.1 3.4 1.6 2.6 1.1 1.7 0.5 0.9 0.0 0.0 32
59 3.1 5.2 2.6 4.3 2.1 3.4 1.5 2.6 1.0 1.7 0.5 θ.9 0.0 0.0 3i

60 3.0 5.2 2.5 4.3 2.0 3.5 1.5 2.6 1.0 !-7 0.5 °-9 0.0 0.0 3o
61 a-9 5.3 2.4 4.4 1.9 3.5 1.5 2.6 1.0 1.8 0.5 0.9 0.0 0.0 29
62 2.8 5.3 2.3 4.4 !-9 3.5 1.4 2.7 °9 1.8 0.5 °-9 0.0 0.0 28
63 2-7 5.4 2.3 4.5 1.8 3.6 1.4 2.7 °-9 1.8 0.5 °-9 0.0 0.0 27
64 2.6 5.4 2.2 4.5 1.8 3.6 1.3 2.7 0.9 1.8 0.4 °-9 0.0 0.0 26
65 2.5 5.4 2.1 4.5 1.7 3.6 1.3 2.7 0.8 1.8 0.4 °-9 0.0 0.0 25
66 2.4 5.5 2.0 4.6 1.6 3-7 1.2 2.7 0.8 1.8 0.4 °-9 0.0 0.0 24
67 2.3 5.5 2.0 4.6 1.6 3-7 1.2 2.8 0.8 7 1.8 0.4 ó.9 0.0 0.0 23
68 2.2 5.6 1.9 4.6 1.5 3-7 1.1 2.8 0.7 1-9 0.4 °-9 0.0 0.0 22
69 2.1 5.6 1.8 4-7 1.4 3-7 1.1 2.8 0.7 !-9 0.4 0.9 0.0 0.0 21

70 2.0 5.6 1.7 •4.7 1.4 3.8 1.0 2.8 0.7 ϊ·9 0.3 °-9 0.0 0.0 20
71 2.0 5.7 1.6 4.7 1.3 3.8 1.0 2.8 0.7 1-9 0.3 1.0 0.0 0.0 19
7a 1.9 5.7 1.5 4.8 1.2 3.8 0.9 2.9 0.6 1.9 0.3 1.0 0.0 0.0 18
73 1.8 5.7 1.5 4.8 1.2 3.8 0-9 a-9 0.6 i-9 0.3 1.0 0.0 0.0 17
74 1.7 5.8 1.4 4.8 1.1 3-9 0.8 2.9 0.6 *;9 0.3 1.0 0.0 0.0 16
75 1.6 5.8 1.3 4.8 1.0 3-9 0.8 2.9 0.5 1.9 0.3 1.0 0.0 0.0 15
76 1.4 5.8 1.2 4-9 1.0 3.9 0.7 a-9 0.5 !-9 0.2 1.0 0.0 0.0 i4
77 1.3 5.8 1. 1 4-9 0-9 3.9 0.7 a-9 0.4 2.0 0.2 1 .0 0.0 0.0 i3
78 1.2 5.9 i .0 4-9 0.8 3.9 0.6 2.9 0.4 2.0 0.2 1.0 0.0 0.0 12
79 1.1 5-9 1.0 4-9 0.8 3.9 0.6 3.0 0.4 2.0 0.2 1.0 0.0 0.0 1 I

80 1.0 5-9 0-9 4-9 0.7 3.9 0.5 3.0 0.3 2.0 0.2 1.0 0.0 0.0 10
81 °-9 5-9 0.8 4-9 0.6 4.0 0.5 3.0 0.3 2.0 0.2 1.0 0.0 0.0 982 0.8 6.0 0.7 5.0 0.6 4.0 0.4 3.0 0.2 2.0 0.1 1.0 0.0 0.0 8
83 0.7 6.0 0.6 5.0 0.5 4.0 0.4 3.0 0.2 2.0 0.1 1.0 0.0 0.0 7
84 0.6 6.0 0.5 5.0 0.4 4.0 0.3 3.0 0.2 2.0 0.1 . I .0 0.0 0.0 6
85 0.5 6.0 0.4 5.0 0.3 4.0 0.3, 3.0 0.2 2.0 0. I 1.0 0.0 0.0 5
86 0.4 6.0 0.3 5.0 0.3 4.0 0.2 3.0 0.1 2.0 0. I 1.0 0.0 0.0 487 0.3 6.0 0.3 5.0 0.2 4.0 0.2 3.0 0. I 2.0 0. I 1.0 0.0 0.0 3
88 0.2 6.0 0.2 5.0 0.1 4.0 0.1 3.0 0. I 2.0 0.0 1.0 0.0 0.0 2
89 0.1 6.0 0.1 5.0 0. I • 4.0 0.1 3.0 0.0 2.0 0.0 1.0 0.0 0.0 1

9° 0.0 6.0 0.0 5.0 0.0 4.0 0.0 3.0 0.0 2.0 0.0 1.0 0.0 0.0 0

Y M Y M Y M Y M Y M Y M Y M y

6° 5° 4° 3· 2° 1° o® X





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



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

Δ
km

Adelaide
P=34°93S;

A=i38°58E

Andalgalá 
p=27°6oS;

).=66°32W

Apía 
p=i3°8oS;

A=i7i°77W

Gapetown
p=33og3S;

A=i8°47E

Ghacarita
p=34°58S;

>=58°47W

Ghristchurch 
p=43°52S;

A=i72°62E

Cipolletti
p=38°93S;

λ=68°ι3 W

d r d r d r d r d r d r d r

ooo 52 . I 0.0 60.6 0.0 78.4 0.0 53.3 0.0 52.5 0.0 42.9 0.0 47.8 0.0
200 52 . I 2.0 60.6 2.1 78.4 2.5 53.3 2.0 52.5 2.0 42.9 !-9 47-8 1-9
4oo 52.2 4.0 60.6 4.3 78.5 '5.1 53.3 4.0 52.6 4.0 43.0 3-7 47-8 3.9
600 52.3 6.0 60.7 6.4 78-7 7.6 53.4 6.1 52.7 6.0 43.1 5.6 47-9 5.8
800 52.4 8.0 60.9 8.6 78.9 10.2 53.5 8.1 52.8 8.0 43.2 7.5 48.o 7.7

1000 52.5 10.0 61.1 10.8 79.a 12.8 53.7 10.1 52.9 10.1 43.3 9-3 48.i 9-7
1200 52.7 12.0 6i.3 i3.0 79·5 i5.4 53.9 12.2 53.1 12.1 43.4 II .2 48.3 11.6
¡4oo 52.9 ,i4.1 61.6 l5.2 80.0 18.0 54.1 l4.2 53.3 i4.1 43.6 i3.1 48.5 i3.6
1600 53.2 16.1 61.9 17.4 8o.5 20.6 54.3 16.3 53.6 16.2 43.8 i5.o 48.7 i5.6
1800 53.5 18.2 62.3 19.6 81.0 23.3 54.6 18.4 53.9 18.3 44.0 16.9 48.9 17.6

2000 53.8 20.3 62.7 21.8 81.6 26.0 55.0 20.5 54.2 20.4 44.2 18.8 49-3 19.6
2200 54.a 22.4 63.1 24.1 82.3 28.7 55.4 22.6 54.6 22.5 44.5 20.8 49-6 21.6
2^00 54.6 24.5 63.6 26.4 83,i 3i. 5 55.8 24.7 55.0 24.6 44.8 22.7 49-9 23.6
2600 55.0 26.6 64.2 28.8 84.o 34.3 56.2 26.9 55.4 26.7 45.1 24.7 5o. 3 25.7
2800 55.5 28.8 64.8 3i .1 84.9 37.2 56.7 39.1 55.9 38.9 45.5 26.7 5o. 7 27.8

3ooo 56.o 3i .0 65.4 33.5 86.0 4o.2 57.2 3i .3 56.4 3i .1 45.9 28.7 5i .2 39.9
3200 56.6 33.2 66.1 36.o 87.1 43.2 57.8 33.6 57.0 33.4 46.3 3o.8 5i .7 32.0
34oo 57.2 35.5 66.9 38.5 88.4 46.3 58.5 35.9 57.6 35.6 46.8 32.9 52.2 34.2
36oo 57.9 37.8 67.8 4i .0 89·7 49.5 5g.3 38.2 58.3 379 47.3 35.0 52.8 36.4
38oo 58.6 4o.2 68.7 43.6 91.1 52.7 59-9 4o.6 59.0 4o.3 47.8 37-i 53.4 38.6

4 000 59.3 42.6 69.7 46.2 93-7 56.1 60.7 43.0 59.8 42.7 48.4 39.2 54.1 40.9
4200 60.2 45.0 7o-7 48.9 59.6 61.5 45.5 60.6 45.2 49-0 4i .4 54.8 43.2
4 4 00 61.1 ¿7.5 71.8 5i .7 96.3 63.2 62.4 48.o 01.5 47-7 496 43.7 55.6 45.6
46oo 62.0 5o. 0 73.0 54.5 g8.2 66.9 63.4 5o. 5 62.5 5o. 2 5o.3 46.o 56.4 48.o
48oo 63.o 52.6 74.3 57.4 100.4 70.8 64.5 53.2 63.5 5a.8 5i .1 48.3 57.3 5o. 4

5ooo 64.i 55.3 75.7 6o.4 102.7 74.8 65.6 55.9 64.6 55.5 52.0 5o. 7 58.2 52.9
5200 65.2 58.o 77-a 63.5 io5.2 79·° 66.8 58.7 65.8 58.2 52.8 53.1 59.3 55.5
54oo 66.4 60.8 78.8 66.7 107.9 83.4 68.0 6i.5 67.0 61.0 53.7 55.6 6o.3 58.2
56oo 67.8 63.7 8o.5 70.0 no.9 88.0 69.4 64.4 68.3 63.9 54.7 58.i 61.5 60.9
5 800 69.2 66.7 8i.3 73.4 114.1 9a·8 70.8 67.5 69.7 66.9 55.7 60.7 62.J7 63.7

6000 70.6 69.7 84.3 77-0 117.5 97-9 72.4 70.6 71.3 70.0 56.8 63.4 64.o 66.5
6200 72.2 7a-9 86.4 80.7 121.3 io3.3 74.1 73.8 73.9 73.2 58.o 66.1 65.3 69.5
64 00 74.0 76.2 88.7 84.5 125.4 109.0 75.8 77-3 74.6 76.5 59.3 69.0 66.8 72.5
6600 75.8 79-6 91.1 88.5 139-9 115. i- 77-7 80.7 76.5 80.0 6o,5 71.9 68.4 75.7
6800 77-8 83.1 93.8 9a-7 i34.8 121.7 79·® 84.3 78.5 83.5 62.0 74.9 70.1 78.9

7000 79-9 86.8 96.6 97-1 i4o.3 128.7 82.0 88.0 80.6 87.2 63.5 78.0 71.9 82.3
7200 82.1 9o·6 99-7 101.8 146.2 i36.2 84.3 93.0 82.9 91·1 65.1 81.2 73.8 85.8
7400 84.5 94.6 io3.o 106.7 I¿2.8 i44.4 86.9 96.1 85.4 95·1 66.8 84.5 75.9 89.5
7600 87.2 98.8 106.6 ni.9 160.1 153.3 89-6 100.4 88.0 99-4 68.6 88.0 78.1 933
7800 90.0 1o3.2 110.5 117.3 168.2 i63.o 9a.6 104.9 9°-9 io3.8 70.6 91.6 ¿o.4 97-3

8000 93° 107.9 ii4.7 123.1 177.4 i73.7 95-7 109.7 93-9 io8.5 73.7 95·3 83.o 101.5
8200 96.3 112.8 1196 129.4 i87-7 i85.6 99-1 114.7 97·3 ii3.4 ■ 7¿-9 99-3 85.7 io5.8
84oo 99 8 117 · 9 124.5 i36.i 199.3 198.8 102.8 120.0 100.9 118.7 77-4 io3.3 88.7 no.4
8600 io3.7 123.4 i3o.o 143.2 212.6 2i3.7 106.9 125.7 io4.8 124.2 80.0 107.6 9x-9 u5.3
8800 107.9 129.3 * i36.2 151.0 228.0 23o.6 111.3 i3i .7 109.1 i3o. 1 82.8 112.1 95-4 120.4

gooo 112.5 i35.5 i43.o 159.4 245.9 25o. 1 116.1 i38.2 113.7 i36.4 85.8 116.9 99-* 125.9
9200 117.5 i4a.2 i5o.6 i68.5 266.9 272.7 121.4 i45.2 118.8 i43.2 89.1 121.9 100.2 i3i .6
g4 00 120,0 i49.3 i59.o 178.6 292.0 a99.3 127.2 i52.6 124.4 i5o. 5 93.6 127.2 107.7 137.8
9600 I29.O 157.1 168.4 189.7 322.3 331.2 i33.6 160.7 i3o,6 158.3 96.5 i32.8 112.6 144.4
9800 i35.7 165,5 <79-1 202.0 359.8 370.3 14o.7 169.5 i37.5 166.9 100.7 i38.8 117.9 151.5



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros 23q

Δ

km

Cocos 
p=i2°2oS;

A=g6°goE

Johannesburg 
p=26°i8S;

A=28°O7E

La Paz
p=i6°5oS;

A=68°i3W

La Plata
P=34°9’S;
A=N57°94W

La Quiaca 
p=22°ioS;

A=65°6oW

Lima 
p=i2°o5S;

A=77°o5W

Mauritius
p=2o°ioS;

A=57°88E

d r d r d r d r d r d r d r

ooo 80.7 0.0 62.3 0.0 74-7 0.0 52.2 0.0 67.3 0.0 80.9 0.0 69.9 0.0
200 80.7 2.6 62.3 2.2 2.4 52.2 2.0 67.3 2.3 80.9 2.6 θ9·9 2.3
4oo 80.8 5.2 62.4 4.4 74.8 4-9 52.2 4.0 67.4 4.6 81.0 5.2 7o.o 4-7
600 81.0 7.8 62.5 6.5 74-9 7-3 52.3 6.0 67.5 6-9 81.2 7-8 7o.i .7°
800 81.2 10.4 62.6 8.7 75. i 9.8 52.4 8.0 67.7 9 a 8i.4 10.4 70.3 9-4

1000 8i.5 i3.o 62.8 10.9 75.4 12.3 52.6 10.0 67 -9 11.5 81.7 i3.1 70.5 II.7
1200 81.9 i5_7 63.o 13.2 75.7 ι4.8 52.8 12.0 68.2 i3.8 82.1 i5.7 70.8 i4.1
i4oo 82.3 i8.4 63.3 15.4 76. Ι 17.3 53.0 i4.1 68.5 16.1 82.6 i8.4 71.2 16.6
1600 82.8 21.1 ¿3.7 17.6 76,5 ΐ9·8 53.2 16.I 68.9 i8.5 83.i 21.1 71.6 19.0
1800 83.4 23.8 64.o *9-9 77·1 22.4 53.5 18.2 69.3 20.9 83.7 23.8 72.0 21.4

2000 84.i 26.6 64.5 22.2 77-6 25.0 53.8 20.3 69.8 23.3 84.3 26.6 72.5 23.9
2200 84.8 39.4 64.9 24.5 78.3 27.7 54.2 22.4' 70.3 25.7 85,i 29.5 73.i 26.4
□4oo 85.7 3a.3 65.5 26.8 79·Ο 3ο.3 54.6 24.5 709 28.2 85.9 32.3 73.7 28.9
2600 86.6 35.2 66.0 a9-2 79 ·8 33.ο 55.0 26.6 71.6 3o.7 86.8 35.2 74.4 3i.5
a 800 87.6 38.i 66.7 3i .6 8o.6 35.8 55.5 28 8 72.3 33.2 87.8 38.2 75.2 34.1

3ooo 88.7 4i .2 67.4 34.1 81.6 38.6 56,o 3i .0 73.1 35.8 88.g 4i.3 76.1 36.8
3200 899 44.3 68.1 36.6 82.6 4ι. 5 56.6 33.3 74.0 38.5 9°-1 44.4 77.o 3g,5
34 00 91.2 47.5 68.9 39.1 83.8 44.5 57.2 35.5 74.9 4i .2 91 - 4 47.6 78.0 42.3
36oo 9a ·6 5o.8 69.8 41.7 85.0. ¿7.5 57·9 37.8 75.9 43.9 92-9 5o.9 79-i 45.1
38oo 94.1 54.1 70.8 44.3 86.3 5ο. 6 58.6 4o. 2 77-0 46.7 94.4 54.3 8θ.2 48.o

4 000 95.8 57.6 71.8 47.0 87·7 53.8 59-4 4a.6 78.2 49.6 96.1 57.7 8i.5 5i .0
4aoo 97-6 61.2 7a9 49.8 89.3 57.1 6o. 2 45.0 79-4 52.5 97-9 61.4 82.8 54.1
44oo 99-6 64.9 74.1 ¿2.6 90.9 6ο. 4 61 . I 47.5 80.8 55.6 99-9 65.1 84.3 57.2
46oo 101.7 68.8 75.3 55.5 9a-7 63.9 62.0 5o. 0 82.3 58.7 102.0 69.0 85.9 6o.5
4 800 io4.o 72.8 76.7 58.5 94.6 67.6 63.o 52.6 83.8 61.9 io4.3 73.0 87.6 63.8

5ooo 106.4 77-0 78.1 61.6 96·7 71.4 64.i 55.3 85.5 65.3 106.8 77·2 89.4 67.3
5200 109.1 8i.4 79-7 64.8 99·ο 75.3 65.2 58.o 87.4 68.7 109.5 81.6 91 3 70.954oo‘ 112.0 86.0 8i.4 68.0 ΙΟΙ .4 79-4 66.5 60.8 89.3 72.3 112.4 86.2 93.4 74.6
56oo Il5.2 90·8 83.2 71.4 Ιθ4 . ι 83.6 67.8 63.7 91 - 4 76.0 n5.6 91·1 95·7 78.5
58oo i 18.6 95.9 85.i 75.0 ιο6.9 88.ι 69.a 66.7 93.7 79-9 119.0 96.2 98·2 82.6

6000 122.3 IOI .2 87.2 78.6 110.0 93·8 70.7 69.7 96.1 83.9 122.8 101.6 100.8 86.9
6200 126.4 IO6.9 89.5 82.4 113.3 97·8 72.3 7a-9 98-7 88.1 126.9 107.3 io3.7 913
64oo i3o.8 n3.o 9r-9 86.4 ”6.9 ιο3 .ο 74.0 76.2 101.6 9a·6 i3i .4 n3.4 106.8 96.0
6600 135.7 119.5 94.5 90.6 120.9 ιο8.5 7¿. 8 79-6 104.7 97-3 i36.3 ”9-9 110.1 100.9
6800 i41.0 126.4 97.a 9á-9 125.2 ”4.4 77-8 83.i 108.0 102.1 i41.6 126.g ii3.8 106.2

7000 146.9 «33.9 100.2 99.5 Ι39·9 120.7 79-9 86.8 111.6 107.3 147.6 134.4 117.7 III .77200 i 53.4 i4a.o io3.5 io4.4 ι35. ι 127.5 82.2 9°-7 n5.5 112.8 i54.1 M2.6 122.1 117.6
7400 160.6 i5o,8 107.1 109.5 ι4ο,8 ι34.8 84.6 94.7 ”9.8 118.7 161.4 i 5 i .5 126.8 123.9
7600 168.7 i6o.5 110.9 ii4.9 ι47·ο 142.6 87.2 98-9 124.5 134.9 169.5 161.2 i32.0 i3o.6
7800 177.7 171.1 115.1 120.6 ι54.ο 15ι. ι 90.0 io3.3 129.6 131.6 178.6 1719 137.6 137-9
8000 187.8 182.8 119.6 126.8 ι61.7 ι6ο.4 93.0 107.9 i35.2 i38.8 188.9 183.7 143.9 145.7
8200 «99·3 <95.9 124.6 i33.3 170.3 170.6 96.3 112.8 i4i .4 i46.6 200.5 196.9 ¡5o.8 i54.2
84 00 212.5 210.6 i3o. 1 i4o,4 ι8ο.ο ι8ι .8 99-9 118.0 i48 3 i55.o 2i3.8 211.7 i58.5 i63.5
8600 227.6 227.2 i36.1 . i48.o «90.9 194.3 103.7 123.5 i55.g 164.2 229.1 228.6 167.2 173.7
8800 245.2 246.3 i42.8 156.3 2ο3.4 2ο8.4 108.0 139.3 i64.4 174.3 246.g 248.0 176.8 i85.o
9000 □65.8 268.6 i5o.2 165.3 217.7 224 2 112.5 i35.5 173.9 i85.4 267.8 270.5 187.8 197.5
9200 290.3 294.7 i58.4 175.1 234.2 242.4 117.5 142.2 184.7 !97·8 292.7 296.9 200.2 211.5
g4 00 320.0 326.0 167.6 186.0 253.6 263.3 123.1 i49.4 197·° 211.7 322.g 328.7 2i4.5 227.49600 356.6 364.1 178.1 198.0 276.5 287.8 129.1 167.1 211.1 227.3 36o. 1 367.5 a3i. 1 245.69800 402.7 4i 1.8 189.9 211.5 3ο4.ο 3ι6.9 i35.8 i65.6 227.3 245.2 407.2 4i6.2 25o. 4 266.5



OBSERVATORIO ASTRONÓMICO DE LA UNIVERSIDAD NACIONAL DE LA PLATA2 ¿O

Δ

km

Melbourne 
p=37°83S;

>=ι44°97ε

Mendoza 
p=32°88S;

A=68°33W

Perth 
p=3i°95S;

λ=ι ι5°83Ε

Pilar 
p=3i°67S; 

x=63°88W

Rio de Janeiro 
p=22°9oS;

A=43oi7W

Riverview
P=33°83S; 

λ=ι5ι°ΐ7Ε

St. Helena 
p=i5°92S;

A=5°73W

d Γ d Γ d r d r d r d r d r

οοο 49.0 0.0 54.4 0.0 55.5 0.0 55.8 0.0 66.3 0.0 53.4 0.0 75.6 0.0
200 49.0 ΐ·9 54.4 2.0 55.5 2.0 55.8 2.1 66.3 2.3 53.4 2.0 75.6 2.5
4οο 49.0 3.9 54.5 4.ι 55.6 4.1 55.9 4.1 66.4 4.5 53.4 4.0 75.6 4-9
6οο 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
8οο 4θ·3 7-8 54.7 8.2 55.8 8.2 56. i 8.3 66.7 9-1 53.6 8.1 75-9 9-9

ιοοο 49.3 9-8 54.9 10.2 55.9 10.3 56.3 10.3 66.9 11.4 53.8 ΙΟ. I 76.2 12.4
1200 49·5 ιι.7 55. i 12.3 56.ι 12.4 56.5 12.4 67.2 13-7 54.0 12.2 76.5 14.9
ι4οο 49 · 7 ϊ3.7 55.3 14.4 56.4 14.5 56.7 ι4 .5" 67.5 16.0 54.2 ΐ4.2 76.9 17.4
ιβοο 49-9 ι5.7 55.6 16.5 56.7 16.6 57.0 i6.6 679 ι8.3 54.5 ι6.3 77-4 20.0
ι8οο 5θ. 2 ΐ7·7 55.9 ι8.6 57.0 18.7 57.3 18.8 68.3 20.7 54.8 18.4 77-9 22.6

2000 5ο. 5 τ9 - 7 56.2 20.7 57.3 20.9 57.7 20.9 68.7 23. I 55. i 20.5 78.5 25.2
2 200 5ο. 8 21.8 56.6 22.8 57.7 23.0 58.ι 23 . I 69.3 25.5 55.5 22.6 ‘ 79-1 37-9
2^00 5ΐ .2 23.9 57.0 25.0 58.2 25.2 58,5 25.3 θ9·9 37·9 55.9 24.8 79-9 3o.6
2600 5ι .6 25.9 57.5 - 27.2 58.6 27.4 59.o 27.5 70.5 3ο. 4 56.3 26.9 80.7 33.3
2800 52.0 28.0 58.o 39·4 59.3 39·7 59.5 29-8 71.2 32.9 56.8 39·ΐ 81.6 36.i

3οοο 52.5 3ο. 2 58.6 3ι·7 59.7 32.0 60.1 32.1 72.0 35.5 57.4 3ι .4, 82.5 39.0
3200 53.ο 32.3 59.2 33.9 6ο.4 34.3 60.7 34.4 72.8 38.ι 58.ο 33.6 83.6 4i.9
34οο 53.6 34.5 59.8 36.3 61.1 36.6 61.4 36.7 73·7 4ο. 7 58.6 35.9 84.7 44.8
36οο 54.2 36.8 6o.5 38.6 61.8 39·θ 62.2 39.1 74.7 43.4 59.3 38.2 86.0 47-9
38οο 54.8 39.0 61.3 4ι .ο 62.6 4ι .4 63.o 4i.6 75.8 46.2 60.0 4ο.6 87.3 5i .0

4 οοο 55.5 4ι .3 62.1 43.5 63.4 43.9 63.8 44.1 7θ·9 49-1 60.8 43.ο 88.8 54.3
4200 56.3 43.7. 63.o 46.ο 64.3 46.5 64.7 46.6 78.1 52.0 61.7 45.5 90.3 57.6
44οο 57.1 46. ι 63.9 48.5 65.3 49·ι 65.7 49 a 79-4 55.ο 62.6 48.ο 93-° 61.0
46οο 57·9 48.5 64.9 5ι. ι 66.3 5ι .7 66.7 5i .9 8o.g 58.ι 63.6 5ο. 6 93.9 64.6
48οο 58.8 5ι .ο 66.o 53.8 67.4 54.4 θ7-9 54.6 82.4 6ΐ .2 64.6 53.2 95-9 68.2

5οοο 59-8 53.6 67.2 56.6 68.6 57.2 69.1 57.4 84.o 64.5 65.7 55.9 98.0 72.0
5200 6ο. 9 56.2 68.4 &9-4 69·9 6ο. ι 70.4 6o.3 85.8 θ7·9 66.9 58.7 100.3 76.0
54οο 62.0 58.8 θ9·7 62,3 71.3 63.ο 7ΐ·7 63.2 87.7 7ΐ.4 68.2 6ι .6 102.8 80.2
56οο 63.ι 6ι .6 7ΐ.i 65.3 73·7 66.ο 73.2 66.3 89·7 75.1 69.6 64.5 io5.5 84.5
58οο 64.4 64.4 72.7 68.4 74.3 69.3 74.8 69.5 9Σ·9 78-9 71.0 67.5 108.4 89.1

6οοο 65.7 67.4 74.3 71.5 76.0 72.4 76.5 7a-7 94.3 82.8 72.6 7°-7 ni .6 93.9
6200 67.2 70.4 76.0 74.8 77-8 75.8 78.3 76.1 9θ·9 87.0 74.2 73·9 ii5.o 989
64 οο 68.7 73.5 77·8 78.3 79·7 79-3 8o. 2 79-6 99·θ 91.3 76.0 77-3 118.7 io4.2
66οο '70.4 7θ·7 79·8 8ι.8 8ι .7 82.9 82.3 83.2 102.6 95.8 77-9 8ο.8 122.8 ιθ9·9
68οο 72.1 8ο. ο 82.0 85.5 83.9 86.7 84.5 87.0 ιο5.8 ιοο.6 80.0 84.4 127.2 n5.9

7000 74.0 83.5 84.3 89·4 86.3 9°·θ 86.9 91.0 ιο9·3 ιο5.7 82.2 88.2 l32.1 122.3
7200 76.0 87.1 86.7 93.4 88.9 94.8 89.5 95·3 113. ι 11 I .ο 84.6 93-ΐ 137.4 129.2
74οο 78.2 90.8 8g.3 97 - θ 91.6 99-1 92.3 99-5 117 -3 ιι6.7 87.1 96·3 143.2 i36.7
7600 8ο.5 94.7 93·3 102 . I 94.6 ιο3.6 95.3 io4.1 121.7 122.8 89.8 ιοο.5 149-7 i44.7
7800 83.ο 98.8 95·3 106.7 97-8 ιο8.4 98.5 108.9 126.6 ι39 ■ 3 9a·8 ιο5. ι 166.9 i53.5

8οοο 85.6 ιο3. ι 98.6 ιιι .6 ΙΟΙ .2 ιι3,5 102.0 114.0 ι32.0 ι36.2 96 0 ΙΟ9·9 164.9 163.1
8200 88.5 107.6 102.2 116.8 ιο5 ,ο 118.8 105.9 119.4 137-9 ι43.7 99-4 iii.Q 173.8 173.6
84οο 91 ·6 112.4 ιο6. ι 122.4 109.1 124.5 110.0 125.2 ι44.4 ι5ι 9 ιο3. i 120.3 18^9 185.2
86οο 95·0 117-4 ΙΙ0.4 128,2 113.5 ι3ο.6 114.5 131.3 ι5ι .7 ΐ6θ.7 107.2 125.9 195.3 198.a
88οο 98.6 122.7 ιιδ,ο 134.5 118.4 ι37· ι 119.5 >37.9 ι59·8 170.4 H1.6 ΐ32.Ο 208.3 212.8

οοοο
t

102.6 128,3 120. I 14 I .2 123,8 ι44. ι 124.9 144.9 168.9 ι81 .ο 116.5 ι38.5 22?.3 229.3
Q2OO 106.9 ι34.3 125.7 ι48.5 129.6 151.6 13o. 9 i52.5 ΐ79·ΐ ΐ93·8 121.8 145.5 240.7 248.3
ο4οο ιι ι .6 ι4ο.τ 131.8 ι56.3 ι36.ι i5g.7 137.5 160.8 19°.6 2θ6.Ο 127.6 ι53.ο 261 ,O 270.2
ο6οο 116.8 ι47 . θ ι38.7 164.8 ¡43.3 ι68.6 i44.8 169.8 2ο3.8 220.8 134.1 ι6ι. ι 285.3 296.1
g8oo 122,5 ι55,ο ι46.2 174.0 ι5ι. 4 178.3 153.0 179.6 2ig.i a37.7 ι4ι.2 169.9 3i 4.6 327.0



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros 2^1

Δ 
km

Sant* 0 de Chile 
P==33°44S;

A=7o°69W

Sucre 
p=ig°o5S;

A=65°26W

Sydney 
p=33°87S;

A=i5i°2oE

Wellington
P=4i°28S ;

A=iy4°77E

d r d r d r d r

000 53.8 0.0 71·3 0.0 53.3 0.0 45.3 0.0
200 53.8 2.0 71.3 2.4 53.3 2.0 45.3 ϊ·94oo 53.9 4.0 71.4 4.7 53.4 4.0 45.3 3.8
600 54.0 6.1 71.5 7·1 53.5 6.1 45.4 5-7
800 54.1 8.1 71.7 9-5 53.6 8.1 45.5 7-6

1000 54.2 10.2 7»-9 ir-9 53.7 10.1 45.6 9·5
1200 54.4 12.2 72.2 i4.3 53.9 12.2 45.8 n.4
i4oo 54.6 i4.3 72.6 16.7 54.2 l4.2 45.9 13.3
1600 54.9 16.4 73.0 19.2 54.4 l6.3 46.i i5.3
1800 55.2 i8.5 73.5 21.7 54.7 18.4 46.4 17.2

2000 55.5 20.6 74.0 24.2 55.0 20.5 46.6 19.3
2200 55.9 22.7 7¿.6 26.7 55.4 22.6 46.9 21.2
2^00 56.3 24.9 7¿. 3 29.3 55.8 24.7 ¿7.3 23.2
2600 56.8 27.0 76.0 3i .9 56.3 26.9 . 47.6 25.2
2800 57.3 29.2 76.8 34.6 56.8 29.1 48.o 27.2

3 000 57-9 3i. 5 77-6 37.3 57.3 3i .3 48.5 29.3
3200 58.5 33.8 78.6 4o. 1 579 33.6 48.9 32.3
34oo 5g.i 36.1 79-6 42.9 58.5 35.9 49.4 33.5
36oo 5g.8 38.4 80.7 45.8 59-2 38.2 5o. 0 35.6
38oo 6o.5 4o.8 81.9 48.7 60.0 4o.6 5o. 6 37.8

4 000 61.3 43.2 83.3 5i .8 60.8 43.0 5i .2 4o. 0
4200 62.2 ¿5.7 84.7 54.9 61.6 45.5 5i.8 42.3
44oo 63.1 48.2 86.2 58.i 62.5 48.o 52.5 44.6
46oo 64.i 5o. 8 87.8 6i.4 63.5 5o. 6 53.3 46.9
48oo 65.2 53.5 89.6 64.9 64.6 53.2 54.1 49.3
5ooo 66.3 56.2 91.5 68.4 65.7 55.9 55.0 5i .7
5200 67.5 59.0 93.5 72.1 66.9 58.7 55.9 54.2
54oo 68.8 61.9 95-7 75.9 68.1 61.6 56.9 56.8
56oo 70.2 64.8 98.1 79-9 69.5 64.5 579 59.4
58oo 71.7 6'7.9 100.6 84.i 70.9 67.5 58.o 62.1

6000 73.3 71.0 io3.4 88.5 72.5 70.6 60.2 64.8
6200 75.0 74.3 106.4 93.1 74.2 73.9 61.5 67-764oo 76.8 77-7 109.6 97-9 76.0 77-2 62.9 70.6
6600 78.7 81.2 n 3.2 io3.o 77-9 80.7 64.3 73.6
6800 80.8 84.9 117.0 108.4 79-9 84.3 65.8 76.8

7000 83.o 88.7 I2I . I Il4.2 82.1 88.1 67.5 80.0
7200 85.4 92.6 125.7 120.3 84.5 93.0 69.2 83.47400 88.0 96.8 i3o_7 126.8 87.0 96.2 71.1 86.8
7600 90.8 IOI .2 i36.1 133.9 89.7 100.5 73.1 90.50000 93.8 io5.8 i4a. 1 i4i .5 92.7 io5.o 75.3 94.2
8000 97-0 no.6 i48.8 Μ9.7 95.8 109.8 77-6 98-283.00 100.5 ii5.7 i56.2 i58.6 99-3 114.8 80.1 102.3
84 00 io4.3 121. i i64.4 168.4 io3.o 120.2 82.7 106.6
8600 io8.5 126.9 173.6 179.2 107.1 125.9 85.6 III .2
8800 ii3.o i33.o i84.o 191.2 1 n .5 i3i .9 88.7 I 16.0

9000 ΙΣ7·9 i3g.6 195.8 204.6 116.3 i38.4 93.1 121 .O
9200 123.4 146.7 209.3 219.6 121.6 i45.3 95.7 126.49400 129.3 154.3 224.8 236.8 127.5 I¿2.8 99-7 i32 . I
9600 135.9 162.6 242.9 256.4 i33.9 160.9 104.0 i38.i
9800 143.ó 171.6 264.2 279.4 i4i .0 169.8 108.7 i44.6





TABLA V
Elementos para el cálculo de las curvas iso-ΔΡ
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Elementos para el cálculo de las curvas iso-ΔΡ

\δΡ
o?o O?2 o?4 o?6 o?8 Im0 I?2 i?4 i?6 i?8 2™0 2™2 2?4 2?6

km km km km km km km km km km km km km km km

ooo 000 000 000 243 338 433 527 1 621 7i5 810 906 1001 1097 H93
200 200 295 3gi 485 579 673 768 862 958 io54 1 i5o 1246 i343 144 1
4oo 4oo 4g4 589 682 777 872 9θ7 io63 ii59 1256 ¡353 1451 1551 i652
600 600 693 787 882 978 1074 1170 1267 i363 1462 i562 1663 1765 1867
800 800 895 99° 1086 1182 ia79 i376 i475 1675 1676 1778 1881 1985 2091.

1000 1000 1096 1192 1289 1386 i485 i585 1686 1788 1891 T995 2 (02 2210 2320
1200 1200 1296 i3g4 i4g3 i5g3 1694 1796 1900 2Οθ4 2 I I I 2219 3329 244o 2555
i4oo i4oo i5oo 1600 1702 i8o3 1907 2011 2118 2226 2337 2448 2563 2681 2802
1600 1600 1702 i8o3 1907 2011 2118 2226 2337 2448 2563 2681 2802 2926 3o54
1800 1800 1904 2008 2115 2223 2333 2444 2559 2677 2798 2922 3o49 3i8o 33i4

2000 2000 2106 22l4 2324 2435 255i 2668 2789 a9l3 3o4o 3170 33o4 345i 36o3
2200 2200 23lO 2421 2535 2653 a773 2896 3022 3i52 3285 343i 3582 3742 3903
2/Joo 2400 25i3 2631 2750 2873 a999 3ia9 326l 34o4 3554 3713 3873 4o33 4i99
2600 2600 27^ 284l 2966 3og5 8226 3365 35i5 3671 383i 399r 4i55 4323 4492
2800 2800 2924 3o5i 3182 33i6 3465 36i8 3778 3938 4lOI 4267 4435 4607 •P*

 

O
O

3 000 3ooo 3i3o 3262 34o5 3555 3714 3874 4o34 4200 4367 ‘4538 4712 4888 5O72
3200 3200 3335 3485 363g 3799 395G 4123 4289 4458 463o 48o5 4986 5170 5358
34oo 34oo 355o 3709 386g 4029 4195 4362 4533 4707 4883 5067 5252 544i 5631
36oo 36oo 3760 3920 4082 4248 4416 4588 4762 4g4o 5i25 5311 55o2 5692 588g
38oo 38oo 3960 4124 4290 445g 463i 48o6 4987 5171 5359 5549 5740 3939 6i44

4ooo 4ooo 4i64 4332 45o2 4675 485o 5o33 5217 5407 5597 5789 399° 6195 64o3
4200 4200 4367 4538 4712 4888 5072 5258 5447 5637 5832 6o33 6339 6447 6658
44oo 44oo 4572 4746 4923 5108 5294 5484 5674 5871 6074 6379 648g 6700 6917
4 600 46oo 4775 4g54 5i3g 5325 5515 5707 5go4 6107 63i4 6524 6736 6g53 7172
48oo 48oo 4980 5i64 5352 5542 5733 5g32 6136 6342 6552 6765 6g83 7203 7426

5ooo 5ooo 5i85 5372 5563 5755 5954 6i5g 6365 6576 6789 7007 7227 745o 7676
5200 5200 5388 5578 5771 5971 6175 6382 6593 6808 7026 7246 7^69 7696 7933
54oo 54oo 5590 5782 5g83 6187 63θ4 66o5 6820 7o38 7359 7482 7708 793¿ 8166
56oo 56oo 579a 5993 6198 64o5 6616 6831 7049 7270 7^94 77*9 7946 8177 84 08
5 800 58oo 6001 6206 6414 6625 684o 7o58 7a79 75o3 77a9 7955 8186 8417 865o

6000 6000 6205 64i3 6624 683g 7o57 7278 7502 7737 795¿ 8i85 84i6 864g 8884
6200 6200 64o8 6619 6834 7062 7a73 7496 7722 7948 8180 84io 8643 8878 9116
64oo 64oo 6611 6826 7044 7265 7488 7714 7940 8172 84o2 8635 8870 9108 g348
6600 6600 6815 7o33 7254 7477 77o3 79a9 8160 8391 8623 8858 9°96 9336 9578
6800 6800 7018 7239 7461 7688 79M 8i45 8376 8607 8843 9080 932O 9561 9806

7000 7000 7220 7443 7669 7896 8126 8357 8588 8824 9060 93oo 9540 9786
7200 7200 7422 76^9 7875 8io4 8336 8566 8802 9038 9378 g5i8 97θ4
7400 7400 7626 7853 8082 83i2 8544 8778 9014 9254 9^4 9738 998^
7600 7600 7826 8o54 8285 85i6 8752 8986 9226 9466 9710 9935
7800 7800 8029 8259 8489 8725 8960 9199 9^9 9683 9937

8000 8000 8231 8462 8696 893a 9ΐ7θ g4io 9653 9898
8200 8200 843i 8664 8900 9l38 9378 9620 9866
84oo 84oo 8633 8868 9ío6 9346 g588 983a
8600 8600 8836 907a 93ía 9553 9798
8800 8800 9o36 9376 9516 9762

9000 9000 9240 948o 97a4 997θ
9200 9200 944o 9684 99a8
9400 9400 9642 9888
9600 9600 9845
9800 9800



F. Lúnkenheimer, Elementos nuevos para la determinación de los epicentros 245

\ΔΡ
\\ 2?8 3?o 3?2 3?4 3?6 3?8 4?o 4Ta 4"‘6 4“8 5?o 5?2 ’ 5?4

• km km km km km km km km km km km km km km km

000 1290 1387 1486 1586 1687 1789 1892 ’99θ 2103 2211 □ 321 243a 2547 2664
200 i54i 1642 1743 i845 T9^9 2o55 2162 2271 2382 24g4 2611 2730 2852 2978
4 00 1753 i856 1960 2o65 2173 2282 23g3 25o6 2623 2742 2865 3991 3l2O 3a52
600 1972 2077 2¡85 2294 □4o5 25i8 2636 2756 2878 3oo4 3i35 3267 34 i i 356i
800 ai99 2309 2420 25a8 26^6 2766 2895 3021 3i5i 3284 343o 358o 3740 3900

1000 243i 2546 2663 2784 2907 3o34 3i64 3298 3445 3596 3756 3gi6 4078 4a44
1200 • 2673 a794 2918 3o45 3i7¿ 3309 3457 36io 377θ 393o 4og3 4a58 4427

4785
4598

i4oo 2926 3o53 3i84 33i8 3467 3620 3780 3g4o 4io4 4269 4438 4609 4964
1600 3i84 3319 3467 3620 3780 3g4o 4ιθ4 4269 4438 4609 4785 4964 5i49 5336
1800 3463 3616 3776 3936 4099 4265 4433 46o5 4780 4969 5¡44 533o 5520 5712

2000 3763 3923 4o86 425i 4^20 4591 4766 4g45 5129 53i5 55o6 5697 5894 6097
2200 4o64 423o 4397 4569 4743 4920 5io5 5291 548o 5671 5867 6070 6275 6485
24oo 4366 4537 4711 4887 5071 5256 5445 5635 583o 6o3i 6238 6446 6657 6873
□600 4665 484o 5o23 5207 5397 5587 5779 5980 6i84 6391 6602 6817 7o35 7266
2800 4961 5146 5333 5523 5715 5912 6115 6322 6532 6745 6962 7181 74o3 763o

3ooo 5a58 5447 5637 5832 6o33 6239 6447 6658 6874 7093 7314 7539 7765 799a3200 5549 5740 5939 6i44 634g 656o 6773 699í 7211 7434 7660 7886 8116 83^7
34oo 58a6 6027 6232 644i 665a 6867 7086 73θ7 7532 7758 7984 8216 8446 8680
36oo 6092 6299 6509 6721 6938 7i57 7379 7606 7831 8059 8290 85ai 8757 899138oo 635o 656i 6774 699a 7212 7435 7661 7887 8117 8348 8579 88i5 9o51 9a9’
4ooo 66i4 6829 7047 7268 7491 7717 7943 8175 84o5 8638 8873 91H 935i 95934200 6874 7092 7314 7539 7765 799a 8223 8454 8688 8924 9162 9402 9644 989°44oo 7i35 7358 7582 7809 8o38 8269 8498 8734 8969 9208 9448 969a 9936
46oo ?394 7620 7847 8076 83o6 8538 8772 9008 9248 9488 9732 9978
48oo 7652 7878 8108 833g 8570 8806 9042 9282 9522 9768

5ooo 7903 8i34 8364 85g6 8832 9068 q3o8 95^9 979*5200 8i53 8384 8615 8851 9088 9328 9570 98M
54oo 83q6 8629 8864 9Ioa 9342 9584 9828
56oo 8641 8876 9íi4 9354 959θ 9840
58oo 8886 9124 9364 9606 g85i

6000 9122 9362 9604 985o
6200 g356 9698 9843
64oo 9690 9834
6600 9822

\ΔΡ
Δ*\ 5?6 5?8 6?o 6?2 6?4 6?6 6?8 7“o 7?2 7“4 7?6 7?8 8?o 8?2

km km km km km km km km km km km km km km km
000 2785 2908 3o35 3165 3299 3446 3598 3758 3gi8 4o8o 4246 44i4 4586 4760·200 3107 3289 3379 3529 3686 3846 4oo6 4170 4338 4509 4682 4857 5o4o 52254 00 33g4 3t>4 4 3702 386a 4θ22 4187 4354 4526 4699 4875 5o58 5a43 5432 5623600 3720 388o 6o4o 4ao6 43?3 4545 4719 4895 5079 5265 5454 5644 583q 60^0800 4o6a 4228 43g5 4567 474l 4gi8 5io3 5289 5478 5669 5865 6068 6273 6483

1000 44ia 4584 4758 4936 5l2I 5307 5498 5688 5885 6088 6295 65o4 6716 6g331200 4773 4962 5137 53a3 55 i 3 5705 5902 6io5 6312 6522 6734 6951 7170 7392i4oo 5i4g 5336 55a6 5718 5gi5 6118 63a5 6535 6748 6965 7184 7406 7633 78591000 55a6 5718 !§'5 6118 63a5 6535 6748 6965 7¡85 7Í07 7634 7860 8089 83201800 6909 6112 6319 6529 6742 6959 7178 7400 7626 7853 8082 83i2 8544 8778
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\δρ
Δί\ί 5?6

•
5?8 6mo 6?2 6014 6?6 6?8 7?o 7?2 7-4 7?6 7”8 8?o 8?2

km km km km km km km km km km km km Sm km km

1000 63o4 65i3 6725 6942 7161 7383 7610 7836 8o64 8294 8526 8761 8996 9236
2200 6696 6913 *7131 7354 7578 7805 8o34 8264 8494 8730 8965 9204 9^44 9688
i4oo 7091 7313 7538 7764 799° 8222 8452 8686 8922 9i6° g4oo 9642 9888
2600 7^79 7705 7931 8162 83g3 8615 8860 9°98 9338 9580 9824
2800 7856 8o85 83i6 8547 8782 9018 9258 9^98 97^2 9988

3ooo 8223 8454 8688 8924 9162 9402 9θ44 989°
3200 8578 8814 9o5o 929° 953o 977θ
34oo 8916 gi54 939¿ 9636 9882
36oo 9a31 9^7i 97i5 99θ°
38oo 9531 9777

4ooo 9837

\ΔΡ 
δΛ 8?4 8?6

00 
a · 
00 9?o 9?2 9-4 9-6 9-8 I0?0 Ι0?2 io?4 ιοΤθ io^e 11T0

km km km km km km km km km km km km km km km

000 4g38 5123 53o9 55oo 5690 5887 6090 6297 65o6 6718 6935 7i54 737θ 7602
200 54i4 56o5 5797 5998 62o3 6411 6622 6837 7o55 7276 7500 77a5 7952 8183
4 00 5817 6018 6223 6432 6643 6858 7077 7298 7522 7748 7974 8206 8437 8670
600 6247 6455 6667 6883 7001 • 7313 7548 7774 8001 8132 8463 8θ97 8g33 9»7<
800 6694 69H 7129 7352 7576 7803 8o32 8262 849a 8728 8g63 9202 944a 9686

1000 7152 7374 7600 7826 ί 8o54 8285 85i6 8752 8986 9226 9466 9710 9955
1200 7618 7845 8074 83o4 8536 8770 9006 9246 9Í86 973° 9976
i4oo 8088 83i9 855o 8785 9°3Ι 9261 g5oi 97^θ 9991
1600 8551 8786 9022 9262 g5o2 9746 999a
1800 9°i4 9254 9^ 9739 998^ ¡

2000 9¿76 9720 9966
2200 998a -1

\ΔΡ
Δ*\ II?2 u?4 11T6 u?8 12?O 12T2 12?4 i??6 I2?8 i3?o

km km km km km km km km km km km

000 7828 8o56 8287 85i8 8754 8988 9228 9468 9713 9957
200 8414 8647 8882 9120 g36o 960Í 98^7
4oo 8906 9144 9384 9626 987a
600 9áu 9654 9899
800 993°



TABLA VI
Múltiplos de para el cálculo de los elementos estereográficos

relativos a un centro de proyección p0 = 45°



|/2 
Múltiplos de

0 1

0.00 0000000 00071
O.OI 0070711 00778
0.02 0161621 01485
o.o3 0212132 02192
o.o4 0282843 02899
o.o5 0353553 o36o6
0.06 o424a63 o63i3
0.07 0^9/1974 θ5θ2θ
0.08 0565685 05728
0.09 o6363g5 o6435

0.10 0707107 07M2
0. II 0777817 07849
0.12 0848528 o8556
0. i3 0919239 09263
o.i4 09899^9 09970
0. i5 1060660 10677
0.16 1131371 11384
0.17 1202082 12091
0.18 1272792 13799
0.19 i3435o3 i35o6

0.20 i4i4ai4 16213
0.21 ¡486924 16920
0.22 1555635 15627
0.23 1626346 i6334
0.24 1697056 17061
0.25 1767767 17768
Q.26 1838478 18655
0.27 1909188 19162
0.28 !979899 19870
0.29 2o5o6io 20577

o.3o 2121820 21284
0.3i 2Ι02θ3ΐ 3I991
0.32 Í262742 22698
0.33 □333652 a34o5
0.34 24o6163 □4112
0.35 2676874 26819
o.36 2545584 25526
0.37 2616295 26234
0.38 2687006 26941
o.3g 2757716 27648

o.4o 2828427 28355
o.4i 2899138 29062
0.42 2969848 29769
0.43 3o6o559 30476
0.44 3111270 3i 183
0.45 3181980 3i8go
0.46 3352691 325g8
0.47 33236o2 333o5
o.48 33g6112 34oi2
0.49 3666823 34719

2 3 4

ooi4i 00212 00283
oo84g 00919 00990
oi556 01626 01697
02263 02333 O24o6
02970 o34o6 o3i 1 i
03677 06768 o38i8
06 384 o6455 o45a5
05091 o5i62 o5233
05798 05869 05960
o65o5 06576 06667

07212 07283 07354
07930 07990 08061
08627 08697 08768
09334 09404 09676
ioo41 10112 10182
10768 10819 10889
11 ú55 11526 11596
12162 12233 i23o4
12867 12940 i3oi 1
13576 i36¿7 13718

16283 14354 16625
1Ú991 i5o6i i5i32
i5698 15768 i 5839
¡66o5 16475 1654 6
17112 17183 17253
17819 17890 17960
18526 18599 18668
19233 ig3o4 19375
19960 20011 20082
^0647 20718 20789

2i355 21625 21496
22062 22182 22203
22769 22839 229IO
23476 2’3547 236l7
24i83 26254 2432¿
24890 24961 25o3i
35597 25668 25739
263o4 26375 26446
27011 27082 27153
27718 27789 27860

28626 28496 28567
29133 29203 29276
29860 39911 39981
3o547 3o6i8 3o688
312 56 3i325 31396
31961 32o3a 3aio3
32668 33739 3a8io
33375 33646 335¡7
34082 34153 34226
3679° 3486o 34931

5 6 7

oo354 00624 00695
01061 01131 01202
01768 oi838 01909
02475 02546 02616
o3i82 o3a53 o3323
03889 03960 o4o3i
04596 06667 04738
o53o3 05374 o5445
06010 06081 o6i52
06717 06788 o685g

07425 07495 07566
o¿i32 08202 08273
08839 08910 08980
09546 09616 09687
10253 io324 10394
10960 i io3i 11101
11667 11738 11809
12374 12645 I25i6
i3o8i 131 ¿2 ¡3223
i3788 13859 i3g3o

14496 i4566 16637
i52o3 ¡¿273 i5364
15910 15980 i6o5i
16617 16688 16758
17326 17395 ¡7465
i8o3i 18102 18172
i8738 18809 18880
19445 19516 19587
20132 20223 20296
20860 2og3o 21001

2l567 21637 21708
22274 22346 224i5
22981 23o52 □ 3l22
23688 33759 23829
24395 26666 24536
25102 25173 25244
25809 2588o 25951
265i6 26587 26658
27223 27294 27365
27931 28001 28072

28638 28Í708 38779
2g345 29616 29486
3oo52 3oi23 30193
30759 3o83o 3ogoo
31466 3 i 537 31608
32173 32244 323i5
32880 3ug5i 33022
33588 33658 33729
34295 34365 34436
35oo2 35072 35163

8 9

oo566 oo636 0.00
01273 oi363 0.01
01980 02051 0.02
02687 02758 o.o3
03394 o3665 o.o4
o4101 06172 o.o5
06808 04879 0.06
o55i5 o5586 0.07
06223 06293 0.08
06930 07000 0.09

07637 07707 0.10
o8346 08615 0. II
09051 09122 0. 12
09758 09839 0. i3
io465 io536 0.14
11172 I 1243 0. i5
11879 11950 0.16
12586 12657 0.17
i32g3 i3364 0.18
i4ooi 14071 0.19

16708 16778 0.20
15 615 15485 0.21
16122 16193 0.22
16829 16900 0.23
17536 17607 0.26
18243 i8314 0.25
18950 19021 0.26
19657 19728 0.27
20365 2o435 Oí 28
21072 21162 0.29

21779 2i85o o.3o
22486 22557 o.3i
28193 23266 0.32
23900 23971 0.33
26607 26678 0.34
253i6 25385 0.35
26021 26092 0.36
26728 26870 0.37
27636 27506 o.38
28i63 28213 0.39

a885o 28921 o.4o
29557 29628 o.4i
3oa66 3o335 0.62
30971 3io62 0.43
3i678 31769 0.46
32385 3a456 .0.45
33o93 33163 0.46
338oo 33870 0.67
365o7 34577 0.48
35216 35a85 0.69
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0 1 2

o. 5o 3535534 35426 35497
o.5i 36o6245 36i33 362o4
0.52 3676955 3684o 36911
0.53 3747666 37547 37618
0.54 3818377 38254 38325
o.55 3889087 38962 39032
o.56 3959798 39669 39739
0.57 4o3o5o9 40376 4o446
o.58 4101219 4io83 4i i54
o.5g 4171930 41790 41861

0.60 4242641 42497 42667
0.61 4313351 432o4 43275
0.62 4384o62 43qi i 43982
o.63 4454772 446i8 4468g
o.64 4525483 45325 45396
o.65 4596194 46o33 46io3
0.66 4666go5 46740 468io
0.67 4737615 ¿7U7 47517
0.68 4808326 48i54 48225
0.69 4879037 4886i 48932

0.70 4949747 49568 4g63g
0.71 5o2o458 50275 5o346
0.72 5091169 50982 5io53
0.73 5161879 51689 51760
0.74 5232590 52397 52467
0.75 53o33oi 53io4 53174
0.76 5374012 538ii 5388i
0-77 5444722 545i8 54589
0.78 55i5433 55225 55296
°-79 5586i44 55932 56oo3

0.80 5656854 56639 56710
0.81 5727564 57346 57417
0.82 5798276 58o53 58i24
o.83 5868986 58761 58831
o.84 5939θ97 59468 5g538
o.85 6oio4o8 60175 60245
0.86 6081118 60882 6og53
0.87 6151829 6158g 61660
0.88 6222540 62296 62367
0.89 6293250 63oo3 63o7¿

o.9° 6363961 63710
644i7

63781
0.91 6434671 64488
o.9a 65o5382 65ii4 65195
0.93 6576093 65832 65go2
°9^ 66468o4 6653g 66609
0.95 6717514 67246 67316
0.96 6788225 67953 68024
0-97 6858g36 68660 6873100 σι 

o 6929646 69367 69438
°-99 7000357 70574 7oi45

3 4 5 6

35567 35638 86709 35780
36274 36345 36416 36487
36982 87052 37123 37194
37689 87789 3783o 379o1
383g6 38467 38537 386o8
3gio3 39174 39244 3g3i 5
39810 3g881 89981 4 002 2
4o5i7 4o588 40659 40729
4i224 412g5 4i366 41436
4i93i 42002 42073 42144

42638 42709 42780 4n85i
43346 434i6 43487 43558
44o53 44123 441 g4 44265
44760 4483o 44901 44972
45467 45538 456o8 45679
46174 46245 46315 46386
4688i 46g5i 47022 47093
47588 47659 4773o 47800
48295 48366 48437 485o7
49002 49073 49i44 49215

49710 4978θ 4g85i 49923
5o417 5ο4δ7 5o558 50629
5i 124 5ng4 5i265 5i336
5i83i 51902 8i97a 52o43
52538 52609 52679 52750
53245 53316 53386 53457
53g¿2 54o23 54094 54164
54659 5473o 548oi 54871
55366 55437 555o8 55578
56073 56i44 56215 56286

56781 5685i 56922 56998
57/Í88 57558 67629 57700
581 g5 58165 58336 5¿4o7
58go2 58973 5go43 5g 1 t4
59609 59680 59750 59821
6o3i6 60387 6o458 60528
61023 61094 61165 6i235
61730 61801 61872 61942
62437 62508 62579 6265o
63i45 632 15 63286 63357

63852 63922 68993 64o64
6455g 64629 64700 64771
65266 65337 65¿O7 65478
68973 66o64 66114 66i85
66680 66751 66822 66892
67387 67458 67529 67899
68og4 68165 68236 683o6
68801 68872 68g43 69014
6g5og 69879 69650 697a1
70216 70286 70357 70428

7 8 9

3585o 35921 35992 o.5o
36557 36628 36699 0.5i
37264 37335 37406 0.52
8797a 38o4a 38i 13 0.53
38679
3g386

88749 38820 0.54
3g456 89527 0.55

40093 4oi64 4o234 o.56
4o8oo 40871 4og4i 0.57
4 i5o7 41578 4164 8 o.58
42214 42285 ¿2356 0.59

42921 42992 43o63 0.60
43628 436gg 43770 0.61
44335 444o6 44477 0.62
45o43 45i i3 45i84 o.63
45750 45820 458qi 0.64
46¿57 46527 465g8 o.65
47i64 47235 473o5 0.66
47871 479^2 48012 0.67
48578 48649 48720 0.68
49285 49356 49427 0.69

4999a 5oo63 5oi34 0.70
50699 50770 5o84i 0.71
51407 51 ¿77 5i548 0.72
521 i4 52184 52255 0.73
52821 52891 52962 0.74
53528 53599 5366g 0.75
54235 543o6 54376 0.76
54942 55oi3 55o83 0.77
5564g 55720 55791 0.78
56356 56427 564g8 0-79

57063 57134 57205 0.80
57770 57841 57913 0.81
58478 58548 586ig 0.82
59185 5g255 5g326 o.83
5989a 59968 6oo33 o.84
6o5gg 60670 60740 o.85
6i3o6 61377 6i¿47 0.86
62013 62084 62i55 0.87
62720 62791 62862 0.88
63427 634g8 63569 0.89

64134 642o5 64276 o.9°
64842 64912 64983 0.91
6554g 65619 656go o.9a
66256 66326 66397 O.93
66963 67034 67104 0.94
67670 67^40 67811 O.95
68377 68448 68518 0.96
69084 69155 69226 °.97
θ979ΐ 69862 69988 O.98
70498 70569 70640 0.99
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0 I 2 3 4 5 6 7 8 9

I . oooo 70711 70711 70712 70713 70714 70714 70715 70716 70716 70717 1.0000
I.0001 70718 70718 70719 70720 70721 70721 70722 70723 70723 70724 1.0001
I.0002 70725 70726 70726 70727 70728 70728 70729 70730 70730 70731 1.0002
1.ooo3 70732 70733 70733 70734 70735 70735 70736 70737 70738 70738 1.ooo3
I.ooo4 70739 70740 70740 70741 70742 70742 70743 70744 70745 70745 1.ooo4
i.ooo5 70746 70747 70747 70748 70749 7o;5o 70750 70751 70752 70752 1.ooo5
I.0006 70753 70754 70755 70755 70756 70757 70757 70758 70759 70759 1.0006
I.0007 70760 70761 70762 70762 70763 70764 70764 70765 70766 70767 1.0007
1.0008 70767 70768 70769 70769 70770 7θ771 70771 70772 70773 70774 1.0008
i.0009 70774 70775 70776 70776 70777 70778 70779 70779 70780 70781 r 1.0009
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