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NOTA PRELIMINAR 
 
 
 

 Aquest any 2007 en fa 25 des que en Julio Samsó va obtenir la càtedra 
de Lengua y Literatura Árabe a la Universitat Autònoma de Barcelona i, 
el mateix any, la de la Universitat de Barcelona. A més, ha fet 65 anys. 
Amb motiu d’aquestes dues efemèrides, professional i personal, i 
trobant-se ell plenament en actiu, els membres actuals i passats del Grup 
Millàs Vallicrosa d’Història de la Ciència Àrab hem volgut dedicar-li 
aquest volum per mostrar-li el nostre afecte i reconeixement. 
 Molt amic dels seus amics i gran amant de la música i els gats, el seu 
posat seriós i la seva actitud rigorosa pel que fa a la feina, amaguen una 
gran generositat científica i personal. Té un currículum professional 
extraordinari, però allò que el fa vertaderament excepcional són la seva 
vocació i la seva capacitat de formar investigadors. 
 Dedicat a l’estudi de la història de la ciència àrab, seguint les passes i 
la tradició de l’estimat mestre Joan Vernet, ha liderat al llarg dels darrers 
25 anys l’escola d’historiadors de la ciència àrab a la Facultat de 
Filologia.  
 Un dels principals centres d’interès de la seva recerca en l’actualitat és 
l’astrologia àrab, i el llibre que li oferim és un recull dels articles que ha 
escrit sobre aquest tema al llarg de la seva carrera. Es tracta d’articles 
que ja han estat publicats en revistes diverses però que es troben 
escampats i sovint són difícils d’aconseguir, i ens ha semblat molt útil 
poder tenir-los a mà reunits en un únic volum. A més, hi hem afegit un 
índex bibliogràfic de totes les seves publicacions.  
 En el capítol d’agraïments, el primer és per a les revistes que 
amablement han donat permís per reimprimir els articles. També volem 
agrair als becaris Teddy Loinaz i Cristina Moreno la feina feta en la 
preparació dels originals que s’han dut a impremta.  
 I dos darrers agraïments, un de molt sentit per al Dr. Vernet, que ha 
acceptat afectuosament i amb entusiasme d’escriure el pròleg i un de 
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molt especial per a la Dra. Montserrat Camps, Degana de la Facultat de 
Filologia, el suport de la qual ha estat determinant per incloure aquesta 
monografia en la Coŀlecció Homenatges de les Publicacions de la 
Universitat. 
 

Emilia Calvo 
Mercè Comes 

Miquel Forcada 
Roser Puig 

Mònica Rius 
 
 
 



 

 

 

 

PRÓLOGO 
 
 

 No recuerdo bien cuándo conocí a Julio Samsó Moya. Probablemente 
sería en el primer día de clase. Pero sí sé muy bien la primera vez que 
hablamos en serio, en el año 1962: él, puesto de pie, al lado derecho de 
mi mesa de trabajo, en el altillo que servía de despacho y biblioteca de 
árabe y donde me expuso que la carrera que cursaba era para ejercerla. 
Hablaba maravillosamente el inglés, pues su padre, médico pediatra, 
habría deseado que fuera diplomático y, para facilitarle el ingreso en ese 
cuerpo, le había “catapultado” largas temporadas en Gran Bretaña, donde, 
y para entrenarse, creo que había llegado a ser camarero en un “pub”. 
Especialmente dotado para las lenguas, había sido traductor del obispo 
Monseñor Fulton Sheen, cuando éste pasó por Barcelona. 
 Sé que fue alumno brillantísimo. Recién terminada la carrera, le 
nombré “encargado” de primer curso, es decir, que debía encargarse de 
la enseñanza del árabe de los alumnos matriculados aquel año. El día que 
daba su primera clase, y antes de entrar en el aula, le gasté la “broma” de 
preguntarle si podía sentarme entre sus alumnos. Dio una clase excelente 
en la que yo –lo digo ahora, cuarenta años después– aprendí cosas 
nuevas. El paso de los años me ha enseñado que incluso los alumnos de 
los primeros años pueden, a veces, pocas, darnos lecciones. Y es que los 
profesores, cuando hablamos entre nosotros, sabemos aproximadamente 
sobre qué temas vamos a discutir, pero no es lo mismo en clase con los 
discentes. ¡Cuántas veces ha tenido que decirle a alguno que le contesta- 
ría en la clase del próximo día! 
 Por otra parte, la enseñanza del árabe en España había cambiado en la 
segunda mitad del siglo XX y, si en la primera se distinguía mucho entre 
arabófonos, que hablaban árabe dialectal marroquí, y arabistas, que no 
hablábamos ningún dialecto del árabe, ni el que llamábamos entonces 
literal o clásico, la lengua en que está escrito el Alcorán. Ahora, con los 
nuevos medios de comunicación, teníamos que entendernos con las 
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clases cultas de los países que empezábamos a visitar en árabe literal o 
clásico en que se expresaban los escritores. Por tanto, cuando llegó al 
quinto curso, pasó el año en Rabat. Al regresar obtuvo matrícula de 
honor en “Historia del Islam” y se empeñó en escribir su “tesina” sobre 
las causas sociales y económicas de la revolución argelina. Es evidente 
que en aquella época estaba influido por los hechos estudiantiles 
iniciados en París. Yo me oponía, pues imaginaba –habiendo vivido una 
temporada en territorios administrados por el “Consejo de Aragón” 
(1937)– lo que podía salir. Y salió un excelente trabajo que permitía 
comparar el funcionamiento de la administración en ambos lugares. Por 
otra parte, la Universidad de Barcelona, desde los años 1920 y bajo la 
égida de mi maestro Millás, se había especializado en el estudio de las 
ciencias árabe y hebrea, y ya era una de las primeras del mundo en estas 
materias. Y yo continuaba con la tradición. Cuando Samsó hizo el 
examen de licenciatura obtuvo, cómo no, el Premio Extraordinario. 
 Para rematar su dominio del árabe hablado marchó al Centro Cultural 
de España en Alejandría, del cual fue evacuado al iniciarse la Guerra del 
1967 entre Israel y los países árabes. Para aprovechar el tiempo, fue 
nombrado de nuevo Encargado de Curso y presentó su tesis, que fue de 
Historia de la Ciencia y sobre un astrónomo oriental. En la discusión con 
el tribunal me enseñó una expresión árabe, para mí hasta entonces 
desconocida. Poco después (1974) ganaba por oposición –una oposición 
como las de antes, muy dura– la plaza de Profesor Agregado de árabe de 
la Universidad de La Laguna (Canarias). Hombre de sorpresas, me dejó 
parado cuando en uno de los ejercicios comunicó al tribunal que se 
pasaba al cultivo de las Ciencias en el mundo árabe para seguir la 
tradición de la Universidad de Barcelona, a la que volvió, tras nuevas 
oposiciones, esta vez a la plaza de Profesor Agregado de su Universidad 
Autónoma, que se había fundado en Bellaterra en 1968, pero que tenía el 
inconveniente de no tener la especialidad de los tres últimos cursos de 
árabe. 
 Desde ese momento se dedicó de lleno a la investigación y a la 
docencia. Por mi parte yo meditaba qué mangas y capirotes habría que 
hacer para traerle a mi lado y… no me fue nada fácil. No creo que ni él 
mismo sepa los detalles. Pero a la postre lo conseguí y llegó el momento 
de retirarme progresivamente y, como descubrió por sí mismo en el 
Congreso de Edimburgo, muchos viejos que asistíamos a estos actos era 
para reencontrarnos, recordar hechos antiguos, intercambiar ideas y 
ponernos al corriente de los trabajos científicos de unos y otros, muchas 
veces sin presentar ni ponencias ni comunicaciones. Desde entonces 
Samsó ya era mi sucesor, como yo lo había sido de Millás cuando éste, 
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aún en plenas facultades, fue abatido trágicamente por una trombosis 
cerebral hacia el año 1962. Pudo rehacerse algo y llegar hasta su 
jubilación administrativa, pero nunca más volvió a ser el de antes. 
 Juntos, y ya con sus discípulos, acudimos en 1985 al Congreso de 
Berkeley. Él desde mediados de los setenta se había especializado en el 
cultivo de la Historia de la Astronomía, entendiendo esta ciencia en el 
sentido medieval, es decir, incluyendo la astrología que tanta importan- 
cia tuvo en el medioevo (y hoy en día para quien en ella crea). Demostró 
en una serie de estudios cómo la astrología podía ser un auxiliar de la 
historia y publicó varios textos que lo demostraban y, a veces, servían 
para fechar con exactitud hechos recogidos en las crónicas. 
 Por otra parte ha fundado la revista “Suhayl” y colaborado en las 
principales Enciclopedias Científicas publicadas en los últimos treinta o 
cuarenta años, dando a conocer, en inglés, sus propios trabajos y los de 
sus discípulos que, por las edades que ahora tienen, alargarán la 
existencia de la Escuela medio siglo más, mostrando así que en nuestra 
Península se pueden mantener vivas y ampliarse las investigaciones 
contemporáneas, muy lejos de la afirmación de Unamuno “¡Qué inven- 
ten ellos!”. 
 

Juan Vernet  
Barcelona 2007 
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LA CIENCIA ÁRABO-ISLÁMICA 
Y SU PAPEL EN LA HISTORIA DE LA CULTURA 

  
 

Julio Samsó 

Universidad de Barcelona 
 
 
  El mundo islámico tiene, desde luego, mala prensa. Me mueve a pensarlo, 
entre otras muchas cosas, la lectura de un artículo reciente de Fernando 
Peregrín Gutiérrez (“La ciencia árabe-islámica y su revolución pendiente” en 
Revista de Libros nº 63, Marzo 2002, págs. 19-25) en el que el autor se 
interroga sobre las causas de los desgraciados acontecimientos del 11 de 
Septiembre de 2001 y cree encontrar una de ellas en la frustración de las 
sociedades musulmanas por su retraso científico-tecnológico respecto de 
Occidente. Este retraso contrasta con el extraordinario desarrollo científico 
de la Edad Media Islámica que, sorprendentemente, no fue capaz de realizar 
o asimilar una Revolución Científica similar a la europea. A la hora de buscar 
razones que justifiquen esta interrupción en el desarrollo científico, Peregrín 
las encuentra, demasiado fácilmente, en el freno que supone el Islam. Según 
él, el auge de la ciencia en Europa se debe al desarrollo del laicismo, a la 
independencia de las instituciones culturales (universidades, academias) con 
respecto a la Iglesia. Nada similar en el mundo islámico en el que la única 
institución dedicada a la enseñanza, la madrasa, se dedicó, a partir del siglo 
XII, al cultivo exclusivo de las ciencias religiosas y a la formación de una 
élite intelectual que se desinteresaba totalmente de las ciencias exactas y 
físico-naturales o incluso las prohibía. Para Peregrín, la ciencia árabe, incluso 
en su Edad de Oro, estuvo siempre mediatizada por el Islam y, por este 
motivo, no pasó de ser una pre-ciencia o ciencia primitiva. 
  Considero que estas ideas merecen un comentario y que conviene 
contrastarlas con otros puntos de vista. Los puntos a tratar son, básicamente, 
dos: por una parte el papel de la ciencia árabe en la historia de la cultura y, 
muy en concreto, cómo enlaza con la llamada Revolución Científica; por 
otra, la relación entre Islam y Ciencia. Creo sinceramente que la religión no 
fue un freno al desarrollo científico en el mundo árabe en el período 
comprendido entre el siglo VIII y los principios del siglo XVII. Este 
desarrollo se produjo, a veces, al margen de la religión y, otras, utilizando a la 
religión o dejándose utilizar por ella. La ciencia no tiene religión y el 
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científico árabe y/o musulmán, como cualquier otro científico, se ha movido 
siempre por razones personales, siendo la curiosidad la más importante de 
todas ellas. 
  Dejaré de lado, en cambio, otros temas. La idea de Peregrín de que la ciencia 
árabe no superó el estadio de pre-ciencia o ciencia primitiva es absolutamente 
correcta si se piensa en la Física (exceptuando la Optica geométrica), dado 
que no existe una Física digna de este nombre antes, precisamente, de la 
Revolución Científica. Esto es cierto tanto si pensamos en Física árabe como 
griega o de cualquier otra cultura. Algo similar podría decirse de la Biología 
o de la Medicina, que alcanzan su propia Revolución Científica en época 
mucho más tardía. La afirmación, en cambio, no es correcta si se piensa en 
las Ciencias Exactas. 
  Tampoco entraré en otro terreno enormemente resbaladizo: el de las 
explicaciones generales y simplistas de temas tan complejos como el de la 
decadencia de la ciencia árabe que, evidentemente, podríamos comparar con 
otros procesos históricos absolutamente análogos. El problema es difícil 
porque, si intento ser honesto, debo reconocer que no tengo respuestas 
satisfactorias como no creo que las tenga ningún historiador de la ciencia 
mínimamente serio. No la tenía, hace treinta años, el Profesor Edward S. 
Kennedy –el máximo especialista a nivel mundial en historia de la 
astronomía islámica– cuando un periodista le planteó la cuestión en 
Barcelona. Una respuesta parcial es la que suele dar David A. King, arabista 
y catedrático de Historia de la Ciencia de la Universidad de Frankfurt, quien 
dice que la ciencia árabe decayó cuando hubo dado una respuesta adecuada 
a todas las preguntas que se había planteado. Por mi parte, suelo recurrir 
bastante al aislamiento cultural en el que entra el mundo árabo-islámico a 
partir del Renacimiento, como consecuencia, tal vez, del enfrentamiento 
entre el Imperio Otomano y los estados cristianos del Mediterráneo. Hay que 
reconocer que este aislamiento no constituye, entonces, una novedad 
particular: el mundo árabe había dejado de ser receptivo a las influencias 
extranjeras a partir del siglo X, momento en el que –como veremos– termina 
el proceso de asimilación de la ciencia griega. Ahora bien, la desconexión 
con Europa carece de importancia hasta fines del siglo XV, ya que la ciencia 
europea tiene, en la Edad Media, poco que enseñarle al mundo árabe. En 
cambio, resulta de una trascendencia dramática en el momento en el que 
surge la revolución científica. La ciencia árabe parece, entonces, haber 
agotado su temática propia: tal como dice King, no tenía problemas nuevos 
que plantearse. Podría haberla renovado con un contacto con las ideas que 
estaban surgiendo en Europa, precisamente como consecuencia de la 
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asimilación de la herencia árabe.  
  Desgraciadamente este contacto no se produjo o tuvo lugar de manera 
parcial y esporádica. Así, en 1599, un morisco llamado al-Hadjarí consiguió 
huir de España y ponerse, como traductor, al servicio de los sultanes sadíes 
de Marruecos. En Marruecos tradujo el Almanach Perpetuum de Abraham 
Zacuto y José Vizinho (edición princeps en Leiria, 1496), lo que dio origen 
a una tradición astronómica que se mantuvo viva hasta el siglo XIX. Del 
mismo modo al-Hadjarí escribió, en colaboración con otro morisco, Ibrahim 
b. Gánim Arribas, el primer tratado árabe de artillería. Cuando se repasan los 
catálogos de manuscritos conservados en el Magrib o en Turquía se pueden 
encontrar otras sorpresas, ya que aparecen traducciones árabes o turcas de 
Paracelso, de las tablas astronómicas de Jacques Cassini (1677-1756), de 
Joseph-Jérôme Lalande (1732-1807), de la Théorie de la lune de 
Alexis-Claude Clairaut (1713-1765), o de obras de divulgación astronómica 
de Camille Flammarion (1842-1925). Desgraciadamente se trata de casos 
aislados que no tuvieron suficiente fuerza para alterar el curso de la historia. 
 
 
Ciencia árabe e Historia de la Ciencia 
 
El punto de partida de todo el proceso es, precisamente, la gran expansión del 
Islam que trae consigo el contacto del mundo árabe con las grandes 
civilizaciones de la Antigüedad (griega, sobre todo, pero también india y 
persa) y un largo proceso de apropriación (en expresión de A.I. Sabra) de 
todos sus saberes. Entre los siglos VIII y X prácticamente todos los textos 
griegos no literarios y no históricos disponibles en el Imperio Bizantino o en 
el Próximo Oriente fueron traducidos al árabe, en un momento en el que la 
expansión del Imperio Islámico creó una gran prosperidad y aparecieron 
unas nuevas clases sociales que, bajo el califato abbasí, patrocinaron 
generosamente este movimiento traductor. Los califas abbasíes se sintieron 
herederos del Imperio Persa y sucesores de los griegos. Esto tuvo lugar en 
tiempo de al-Ma’mún (813-833), momento en el que el nivel científico y 
filosófico de los bizantinos había sufrido una profunda decadencia. Es 
curioso constatar cómo la ideología oficial abbasí razona en paralelo al 
pensamiento europeo de los siglos XIX y XX, que considera al Islam 
responsable de la decadencia científica del mundo árabe. Para los ideólogos 
del califato, la causa de la decadencia bizantina radicaba en el carácter 
irracional del cristianismo, con dogmas tan absurdos como la Trinidad y la 
humanidad de Dios. El Islam, una religión mucho más coherente desde un 
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punto de vista lógico, podía asimilar toda esta herencia griega sin dejarse 
arrastrar por el contexto pagano que tanto asustaba a los bizantinos. 
  El movimiento traductor surgió como consecuencia de una demanda social: 
el poder político necesitaba astrólogos que predijeran el futuro y permitieran 
a los gobernantes tomar las decisiones adecuadas; la administración del 
enorme imperio había dado lugar a la aparición de una nueva clase de 
funcionarios, los secretarios de la administración, cuya educación adecuada 
era objeto de la máxima atención por parte de los poderosos: estos 
secretarios, además de recibir una formación literaria correcta, debían tener 
conocimientos serios en ciertas disciplinas científicas como la agrimensura, 
las técnicas de irrigación, la astrometeorología, o el álgebra aplicada a la 
partición de herencias. Cuando, a fines del siglo X, terminó esta etapa, se 
habían traducido prácticamente todas las fuentes asequibles y existía ya un 
desarrollo científico importantísimo que había dado lugar a la publicación de 
obras que superaban claramente a las que derivaban de la herencia griega.  
  Este proceso creativo se inició muy temprano. Ya en época de al-Ma’mún 
(813-833) se había constatado la recepción de dos tradiciones astronómicas 
contradictorias: la indo-irania y la griega ptolemaica. La única manera de 
resolver estas contradicciones era recurrir a la observación. El califa citado 
patrocinó la fundación de los primeros observatorios islámicos, en Bagdad y 
en Damasco, que tuvieron una vida efímera (828-829): el observatorio como 
instalación permanente aparecerá más tarde. Estas observaciones ma’muníes 
dieron lugar a las primeras correcciones importantes de ciertos dogmas 
ptolemaicos como la inmovilidad del apogeo solar o el carácter constante del 
ángulo que forman el ecuador y la eclíptica.  
  Entre los siglos IX y XI, por otra parte, empezaron a aparecer las primeras 
críticas de los clásicos científicos griegos, con títulos tan significativos como 
las “Dudas sobre Galeno” de al-Razi o las “Dudas sobre Ptolomeo” de Ibn 
al-Haytham (Alhacén), así como la lista de desacuerdos con las ideas de 
Aristóteles expuesta en la “Filosofía Oriental” de Avicena. Con toda claridad, 
la ciencia árabe ya había alcanzado un nivel de madurez y se había 
convertido en la continuación activa y crítica de la ciencia clásica. En el 
campo de la Matemática se había producido la aparición de una nueva 
Aritmética decimal, de un Algebra desconocida por la tradición clásica, y de 
una Geometría que desarrollaba la que, en la Antigüedad, cultivaron 
Euclides, Arquímedes y Apolonio. Se desarrollaron los métodos 
arquimédeos así como procedimientos que eran claros predecesores del 
cálculo infinitesimal. En la segunda mitad del siglo XI Umar Jayyam 
introdujo la geometría algebraica y sus desarrollos fueron muy similares a los 
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que, mucho más tarde, utilizarían matemáticos como Descartes (1596-1650) 
y Fermat (1601-1652). En el campo de la Optica geométrica se produjeron 
avances espectaculares con la obra de Ibn al-Haytham (c. 965-1040) pero no 
hay que olvidar autores anteriores de menos renombre como Ibn Sahl quien, 
en la segunda mitad del siglo X, estableció la existencia de una razón 
constante, que caracteriza a cada medio en relación con el aire, entre el 
ángulo de incidencia y el ángulo de refracción. Esto implica que este autor es 
el descubridor de la segunda ley de la refracción que fue formulada, de 
nuevo, por Snel en 1621 o después de esta fecha. 
  Por otra parte, debo llamar la atención sobre el desarrollo de la 
Trigonometría plana y esférica. Frente a la única función trigonométrica 
conocida en el mundo clásico (cuerda), la matemática árabe utilizó senos, 
cosenos, tangentes, cotangentes, secantes y cosecantes. Del mismo modo, 
Ptolomeo sólo conoció un teorema trigonométrico, el llamado “teorema de 
Menelao”, que establece relaciones del tipo a/b = c/d x e/f, entre seis 
elementos (lados o ángulos) de dos triángulos esféricos. En cambio, a fines 
del siglo X y principios del XI, se produjo en territorio islámico una auténtica 
“revolución trigonométrica” que desarrolló toda una batería de teoremas (del 
seno, del coseno, de las tangentes, de Geber etc.) que son los mismos que 
utilizamos hoy y que permiten resolver cualquier triángulo esférico mediante 
relaciones (del tipo a/b = c/d) entre sólo cuatro elementos de un único 
triángulo esférico. Esta es la única trigonometría que conocieron tanto 
Copérnico como Kepler. 
  Este esplendor científico alcanzó a la parte de la Península Ibérica sometida 
al dominio musulmán (al-Andalus) a partir del siglo X. Se desarrollaron los 
astrolabios universales, válidos para cualquier latitud, que permitían superar 
un inconveniente de los astrolabios convencionales, que requerían una 
lámina específica para cada latitud. En el Toledo del siglo XI se presentaron 
alternativas al modelo solar ptolemaico, se modificó el modelo lunar y se 
introdujeron novedades importantes en la teoría de la precesión de los 
equinoccios. Asimismo se desarrolló un instrumento nuevo, el ecuatorio, 
constituido por una serie de modelos planetarios ptolemaicos a escala, que 
permitía resolver gráficamente el problema engorroso de calcular la longitud 
de un planeta. Cuando, mucho más tarde, Galileo diseñó el llamado jovilabio 
(instrumento que permitía predecir, sin apenas cálculos, eclipses de los 
satélites de Júpiter), no hizo más que aplicar las mismas técnicas de los 
ecuatorios andalusíes. Asimismo, en la Córdoba del siglo X, se llevó a cabo 
la reducción del Mediterráneo a su tamaño real. La diferencia de longitudes, 
calculada con coordenadas modernas, entre Damasco y Córdoba es de 41o 5’, 
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mientras que, si utilizamos las coordenadas de Ptolomeo esta diferencia llega 
a 59o 40’ con lo que, considerando a Damasco fijo, la posición de Córdoba se 
nos desplazará, sobre el Atlántico, casi a la altura de las Islas de Cabo Verde. 
Parece claro que los astrónomos del califa al-Ma’mún eran conscientes de 
este error ya que uno de ellos, al-Jwarizmi, redujo la diferencia de longitudes 
a 50o 40’, con lo que se mantenía aún un error de más de 9o. Este valor fue 
corregido en fuentes andalusíes de mediados del siglo X en las que 
encontramos diferencias del orden de 43o, con menos de 2o de error con 
respecto a los valores actuales. Los datos son incontestables aunque no 
sabemos qué procedimiento se utilizó para llevar a cabo esta corrección: el 
problema de la estimación de la longitud geográfica no se resolvió hasta que, 
a fines del s. XVIII, se inventó el cronómetro. 
 
 
Ciencia árabe y revolución científica 
 
Establecido lo anterior, cabe preguntarse cuál es la relación entre la ciencia 
árabe, que he presentado como continuación activa y crítica de la ciencia 
griega, y la revolución científica. La explicación más coherente, desde mi 
punto de vista, es considerar que la ciencia árabe desarrolló los postulados de 
la ciencia griega hasta demostrar los errores en los que se fundamentaba. 
Consideremos el ejemplo de la astronomía ptolemaica. El sistema de 
Ptolomeo se justificaba por su capacidad predictiva: su función básica era la 
de construir modelos geométricos que permitían calcular tablas 
astronómicas, gracias a las cuales se podían predecir posiciones planetarias, 
en longitud y en latitud, que estuvieran de acuerdo con las posiciones 
observadas. Aquí hay que señalar que, en la etapa pre-telescópica, un error 
inferior a 20’ de arco no era observable, razón por la cual unas tablas 
astronómicas basadas en los modelos ptolemaicos eran precisas durante un 
cierto número de años (los astrónomos andalusíes y magribíes de los siglos 
XIII y XIV estimaban en unos 40 años el período de validez de unas tablas) 
al cabo de las cuales las posiciones observadas divergían claramente de las 
calculadas. Ante esta situación, los astrónomos árabes realizaron 
observaciones que les permitían llevar a cabo algunas correcciones en los 
modelos y, sobre todo, en los parámetros numéricos. Con los nuevos datos 
obtenidos se elaboraban otras tablas astronómicas que, de nuevo, tenían una 
validez limitada. Esto fue precisamente lo que llevó a la conclusión de que 
había que abandonar los modelos ptolemaicos y sustituirlos por otros nuevos: 
en esto consistió la labor de Kepler.  
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  De hecho, la historia de la astronomía medieval islámica y su continuación 
en la Baja Edad Media europea me hace siempre pensar en un viejo amigo 
mío que tenía un chalet en un pueblo cerca de Zaragoza y, sin tener los 
conocimientos técnicos adecuados, quiso construir un reloj de sol. Lo hizo de 
una forma totalmente empírica: tomó una plancha de mármol en la que plantó 
una varilla y fue observando, a lo largo de todo un día, dónde caía la sombra 
del sol a cada hora. Marcó, entonces, unas líneas horarias sobre el mármol y 
creyó que había resuelto el problema. Al cabo de unos días las horas de su 
reloj de cuarzo ya no coincidían con las del reloj de sol. Creyó entonces que 
el error se encontraba en la posición de la varilla y le dió unos martillazos 
hasta conseguir que, de nuevo, la sombra del sol se ajustara al horario. 
Repitió la operación varias veces antes de reconocer su fracaso.  
  La historia de las tablas astronómicas medievales no es más que una serie de 
mazazos que se van dando a los modelos geométricos ptolemaicos hasta que 
se llega a la conclusión de que hay que cambiarlos. El número de tablas 
islámicas es importante: hoy en día conocemos más de 225 colecciones 
elaboradas entre los años 750 y 1900 y sabemos, por otra parte, que el 
observatorio, como institución científica, es un invento islámico. He 
mencionado ya los primeros observatorios, de vida efímera, que estuvieron 
activos en Bagdad y en Damasco en los años 828-829. Elaborar aquí una lista 
de observatorios islámicos documentados resultaría interminable pero 
quisiera llamar la atención sobre dos de ellos que tuvieron una larga vida y 
unas instalaciones permanentes con instrumentos de gran tamaño: me refiero 
a los de Maraga (1259 - c. 1316) y Samarcanda (1420 - c. 1500). El 
observatorio de Maraga constituyó un modelo utilizado en plena revolución 
científica, ya que sus instrumentos de observación de gran tamaño fueron los 
mismos que empleó Tycho Brahe en Uraniborg. Recordemos que los 
resultados de Tycho, basados todavía en técnicas de observación 
pre-telescópicas, fueron los que permitieron la formulación de las leyes de 
Kepler.  
  El observatorio de Maraga, por otra parte, marca un punto de inflexión 
importante en la historia de la astronomía, ya que en él trabajó un grupo de 
astrónomos que se dedicaron a diseñar modelos geométricos planetarios no 
ptolemaicos. Esta actividad se desarrolló por razones cosmológicas. 
Ptolomeo asumió, en su Almagesto, unos principios que eran difíciles de 
cumplir: cualquier explicación del movimiento de un planeta debía basarse 
en una combinación de movimientos circulares y uniformes. Ahora bien, un 
modelo que respetara estrictamente el principio anterior corría el riesgo de no 
justificar adecuadamente los movimientos irregulares de los planetas. Por 
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ello el astrónomo griego se tomó ciertas libertades en sus modelos. Una de 
ellas fue considerar que el centro del epiciclo planetario avanza sobre un 
segundo círculo (llamado deferente), pero su movimiento no es uniforme en 
torno al centro del deferente ni en torno al centro de la Tierra, sino en torno 
a un tercer punto al que denomina ecuante.  
  Esto fue considerado incoherente por parte de los cosmólogos que 
pretendían llegar a conocer cómo está realmente constituido el cosmos, es 
decir aquellos que no se conformaban con una colección de modelos 
meramente instrumentales en dos dimensiones, cuya única función fuera 
predecir posiciones planetarias. El propio Ptolomeo, en sus Hipótesis 
planetarias, pretendió describir un cosmos tridimensional y esta tendencia fue 
seguida, a partir del siglo XI, por físicos como el gran óptico Ibn al-Haytham. 
Pero no se logró, hasta el siglo XIII, diseñar modelos que, sin incurrir en las 
incoherencias y contradicciones ptolemaicas, tuvieran la misma capacidad 
predictiva que los del astrónomo griego. El primer modelo planetario nuevo 
fue diseñado por Mu’ayyad al-Din al-Urdi, uno de los astrónomos de 
Maraga, antes de 1259, fecha de la fundación del observatorio. Esto fue el 
punto de partida de una corriente que estaba todavía activa en el siglo XVII 
y en la que hay que recordar dos nombres fundamentales: Nasir al-Din 
al-Tusi, fundador del observatorio de Maraga, e Ibn al-Shátir, que floreció en 
Damasco en el siglo XIV. En algún caso estos modelos (el de la Luna en 
al-Tusi e Ibn al-Shátir) llegan a ajustarse a las observaciones mejor que los de 
Ptolomeo. Por otra parte sabemos, desde 1957, que los modelos de Maraga 
y de Ibn al-Shátir son exactamente los mismos que aparecen en el De 
revolutionibus de Copérnico. En algunos casos Copérnico llegará a utilizar 
los mismos parámetros numéricos y hará uso de ciertos lemas matemáticos 
(“par de al-Tusi”, “lema de al-Urdi”) descubiertos en Maraga. 
  Los astrónomos de la escuela de Maraga y sus continuadores no llegaron a 
concebir un sistema heliocéntrico y la originalidad de Copérnico consistió en 
combinar el heliocentrismo de Aristarco de Samos con los modelos no 
ptolemaicos de Maraga. Los desarrollos prácticos (observatorios) y teóricos 
(modelos pre-copernicanos) a partir de Maraga ponen de relieve que la 
ciencia árabe no sufrió una decadencia desde el siglo XI sino que se mantenía 
muy viva entre los siglos XIII y XV. Un segundo ejemplo, conocido desde la 
década de los años 30 del siglo XX, resulta espectacular ya que afecta al 
terreno de la Biología, en el que son raros los avances importantes en la Edad 
Media. Me refiero al descubrimiento de la circulación pulmonar realizado 
por Ibn al-Nafís, un médico activo en Damasco y en El Cairo en el siglo XIII. 
Este autor estableció claramente que la arteria pulmonar traslada la sangre 
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venosa desde el ventrículo derecho hasta los pulmones, donde se mezcla con 
el aire. La sangre oxigenada pasa, de algún modo, a la vena pulmonar, siendo 
esta última la que la lleva hasta el ventrículo izquierdo. Esta exposición 
coincide, hasta en los más mínimos detalles, con la que darán, mucho más 
tarde, Miguel Servet (1553), Juan Valverde de Hamusco (1554) y Realdo 
Colombo (1559). 
  Estos desarrollos plantean el problema de la transmisión. ¿Cómo llegaron 
estos conocimientos a la Europa del Renacimiento y de la revolución 
científica? Se trata de transmisiones “oscuras”, cuyo desarrollo sólo podemos 
intuir en muchos casos. No podemos recurrir aquí al movimiento de 
traducciones científicas que tuvo lugar, sobre todo, en la Península Ibérica, en 
los siglos XII y XIII. Estas traducciones se basaron en los textos que habían 
llegado previamente a al-Andalus y parece bastante claro que las 
comunicaciones científicas entre al-Andalus y el Oriente Islámico se 
interrumpieron con la decadencia del califato cordobés. Sólo en casos 
excepcionales se tradujeron al latín o al romance textos orientales posteriores 
a la segunda mitad del siglo X y, recientemente, se ha llamado la atención 
sobre conexiones, en el siglo XII, entre Antioquía y Pisa, que pueden 
justificar la difusión europea de ciertas fuentes científicas que no pasaron por 
al-Andalus. En otros casos la transmisión es más tardía: la circulación 
pulmonar de Ibn al-Nafís puede haberse difundido gracias a un médico 
veneciano, Andrea Alpago (m. 1522), quien tradujo textos del médico sirio, 
aunque no nos consta que tradujera el pasaje que nos interesa. En lo que 
respecta a los ecos de la escuela de Maraga se ha formulado una hipotética 
comunicación con los astrónomos de Alfonso X (J. Vernet) o se ha pensado 
en traducciones al griego realizadas por astrónomos bizantinos (O. 
Neugebauer): la Biblioteca Vaticana conserva un manuscrito bizantino en el 
que aparece el “par de al-Tusi” con un dibujo geométrico idéntico al del 
autógrafo del De revolutionibus. Copérnico no sabía árabe pero, sin duda, 
conocía el griego.   
 
 
Ciencia árabe e Islam 
 
  Me queda ahora plantear el tema de la relación entre Islam y Ciencia. 
Resulta fácil buscar en el Corán y en colecciones de dichos del Profeta 
(hadices) referencias a la ciencia (“Buscad la ciencia, aunque sea en la 
China” dice un hadiz) pero esto resulta poco significativo porque la palabra 
ilm (ciencia) es, como mínimo, bisémica y, en el aspecto que nos interesa 
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aquí, designa dos realidades distintas: por una parte las ciencias antiguas o 
ciencias de los antiguos (conjunto de conocimientos heredados de la 
tradición helenística e indo-irania y que abarca las ciencias físico-naturales y 
la filosofía) y las ciencias árabo-islámicas, centradas en una temática 
religiosa. Entre estas últimas sobresale el Derecho, una disciplina 
eminentemente religiosa en el marco de una sociedad que, con excepciones 
(Imperio Otomano, por ejemplo) no conoció una legislación civil hasta el 
siglo XIX. La interpretación y aplicación de la ley religiosa recayó en las 
manos de los juristas (alfaquíes) lo que motivó un interés muy especial del 
poder político por estos profesionales para cuya formación se crearon, desde 
la segunda mitad del siglo X, las famosas madrasas que, frecuentemente 
confundidas con las escuelas coránicas, tanto han llamado la atención de la 
prensa y la televisión con motivo de la guerra de Afganistán. Es obvio que las 
ciencias religiosas eran el objeto básico de la enseñanza en las madrasas y 
que las restantes disciplinas tenían un carácter meramente auxiliar. A pesar 
de ello, conocemos casos en los que las ciencias propiamente dichas fueron 
enseñadas en instituciones de esta índole. Esto sucedió en la madrasa de 
Granada (s. XIV), en la que se enseñó Medicina, así como en numerosas 
madrasas otomanas. Un caso absolutamente excepcional es el de la madrasa, 
especializada en la enseñanza de la astronomía, que fundó Ulug Beg (m. 
1449) en Samarcanda en 1420. Este príncipe mogol, gran científico y 
mecenas, tiene un interés muy especial ya que es el único caso conocido de 
un gobernante que constituyó una fundación piadosa (waqf) con cuyas rentas 
no se subvencionaba, como es habitual, una mezquita, biblioteca, hospital, o 
madrasa dedicada a la enseñanza de las ciencias religiosas, sino una madrasa 
científica así como también el famoso observatorio al que antes he aludido. 
  Es cierto que la clase social formada por los alfaquíes, educada en Oriente 
en las madrasas, se mostró con frecuencia opuesta al cultivo de las ciencias 
de los antiguos, aunque las excepciones son suficientemente numerosas 
como para no considerar esta oposición como una regla general. De hecho lo 
que sucede es que a lo largo de la historia del Islam como, en general, de la 
historia de la humanidad, además de la existencia de opciones de grupo e 
individuales, hay etapas liberales y otras, en cambio, caracterizadas por un 
conservadurismo a ultranza. No es casualidad que la revolución islámica de 
Jomeini en Irán coincidiera, cronológicamente, con el Papa Juan Pablo II, la 
primera ministra británica Margaret Thatcher y el presidente Ronald Reagan.  
  No puede hablarse, en mi opinión, de un rechazo de la ciencia por parte de 
las gentes de religión, aunque haya etapas en que tal rechazo se produce (y no 
sólo en el Islam) afectando, entonces, no al conjunto de las ciencias sino, 
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sobre todo, a la filosofía y a la astronomía. La primera porque tiende a 
realizar análisis racionales de cuestiones dogmáticas. La segunda por sus 
estrechas conexiones con la astrología. Esta última no es más que astronomía 
aplicada y constituyó un medio de vida habitual para los astrónomos. Si fue 
rechazada por el Islam, también lo fue por el judaísmo y el cristianismo, ya 
que creer en la influencia astral en la vida humana implica limitar la libertad 
humana y la omnipotencia divina.  
  Otra cuestión distinta es la de la tendencia de los científicos a justificar sus 
intereses con razones de índole religiosa: musulmanes, judíos y cristianos 
han tendido con frecuencia a explicar que, si se dedican a las ciencias exactas 
o naturales, no dejan, por ello, de ser conscientes de que están abandonando 
algo que es mucho más importante: el estudio de las ciencias religiosas, de 
una trascendencia mucho mayor que la de las ciencias de los antiguos. Por 
ello, los científicos propiamente dichos fomentan el desarrollo de ciertos 
aspectos de su actividad que tiene una incidencia directa en la práctica 
religiosa. La aplicación del álgebra a la partición de herencias o el desarrollo 
de una geometría práctica encaminada al cálculo de superficies son los 
caminos que enlazan la matemática con el derecho islámico. Más interesante 
aún es el desarrollo de una nueva disciplina astronómica: el miqat, 
astronomía aplicada al culto, que se ocupa de problemas que, muchas veces, 
tienen una auténtica envergadura y que han dado lugar a una importante 
colección de estudios publicados por David A. King bajo el título de 
Astronomía al servicio del Islam. Un muwaqqit (astrónomo al servicio de 
una mezquita) se ocupa de todas aquellas cuestiones relacionadas con la 
medición del tiempo como la determinación de las horas de la oración o el 
establecimiento de la visibilidad de la luna nueva, que marca el principio del 
mes lunar y determina cuestiones socialmente tan importantes como el 
principio y el fin del ayuno del mes de Ramadán. Un tercer problema 
estudiado por el miqat es el del cálculo de la dirección hacia La Meca 
(alquibla), a la que deben orientarse los musulmanes al hacer la oración y 
que, por consiguiente, determina la orientación de las mezquitas, así como 
una multitud de aspectos diversos de la vida diaria. Calcular el acimut de la 
alquibla depende de tres variables (latitudes de La Meca y de la localidad 
desde la que se pretende realizar el cálculo y diferencia de longitudes entre 
ambos lugares) y requiere el conocimiento de una expresión trigonométrica. 
Los astrónomos musulmanes conocieron soluciones exactas al problema ya 
en el siglo IX. Si los resultados logrados no fueron siempre precisos, ello se 
debe a la dificultad, irresoluble hasta el siglo XVIII salvo en casos 
excepcionales, de la determinación exacta de la diferencia de longitudes.  
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  Otro problema distinto es el de saber hasta qué punto el miqat fue 
efectivamente aplicado en la vida diaria: no existían astrónomos preparados 
en todos los lugares y hay que contar con una cierta resistencia a las 
novedades por parte del personal de las mezquitas. A principios del siglo XI, 
al-Biruni, probablemente el científico más importante y más completo de 
toda la Edad Media islámica, refiere cómo un almuédano le pidió que 
calculara las horas de la oración para todo un año y para la latitud del lugar en 
el que se encontraban. Al-Biruni hizo el cálculo sin dificultad alguna, pero el 
almuédano se negó a aceptar el método porque, evidentemente, se basaba en 
el calendario solar y no, como él pretendía, en el calendario litúrgico lunar 
musulmán. 
  En último término, la aplicación de métodos astronómicos a los problemas 
del culto religioso ha dependido siempre del nivel cultural y de la amplitud de 
miras del usuario. Un estudio reciente, realizado por Mònica Rius, sobre la 
orientación de las mezquitas medievales en al-Andalus y en Marruecos, ha 
puesto de relieve la frecuente orientación errónea de las mezquitas 
andalusíes. Cuatro, no obstante, son esencialmente correctas y revelan la 
participación de un astrónomo en la orientación del edificio. La primera de 
ellas es la mezquita del Palacio de Medina Azahara (Córdoba, siglo X) y las 
otras tres son del siglo XIV y se encuentran dentro del recinto de la 
Alhambra, en Granada. Los cuatro casos corresponden a mezquitas regias 
construidas para monarcas ilustrados. Los casos granadinos coinciden con la 
etapa en la que, a fines del siglo XIII y principios del XIV, se documentan, 
tanto en Egipto como en al-Andalus, los primeros muwaqqits, astrónomos 
profesionales al servicio de las mezquitas, que pronto se extenderán por todo 
el mundo islámico y durarán hasta la actualidad. Hace pocos años que, 
durante una visita a Xauen (norte de Marruecos), me dijeron que todavía 
vivía un viejo muwaqqit de la mezquita y que seguía aplicando métodos 
medievales para resolver los problemas de su oficio. Desgraciadamente 
estaba, en aquel momento, ausente de la localidad y no pude verle. Del 
mismo modo hace pocos meses que tuve ocasión de ver, en la Biblioteca 
General de Rabat, un manuscrito de fines del siglo XIX en el que se aplicaban 
los logaritmos a los problemas del miqat. 
  El fenómeno de la profesionalización del astrónomo al servicio de la 
mezquita tiene dos consecuencias que inciden directamente en el tema del 
que me ocupo: por una parte libera a algunos astrónomos de la práctica de la 
astrología que, durante siglos, constituyó su medio de vida; por otra implica 
una plena aceptación, por parte de los profesionales de la religión, de la 
ciencia y de su aplicación a la vida religiosa. 
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The Epistle on Tasyı̄r and the projection of
rays by Abū Marwān al-Istijı̄

Julio Samsó and Hamid Berrani

1 Introduction1

1.1 The author

Abū Marwān cAbd Allāh ibn Khalaf al-Istijı̄ was an astronomer and
astrologer who flourished in Toledo and Cuenca in the second half of the
eleventh century.2 We have no precise dates for his birth and death but his
family must have originated in Ecija (Lat. Astigi, Ar. Istija), near Cordova,
and an approximate chronology of his life may be established from the fact
that qādı̄ Sācid of Toledo (420/1029 - 462/1070) mentions him twice in his
Tabaqāt:3 as one of the young astronomers who worked in Toledo at the
time of the completion of the Tabaqāt (460/1068) and as an expert in
astrology who had written an excellent Risāla fı̄ ’l-tasyı̄rāt wa-matārih al-

1 This paper has been prepared within a research programme on "Science and Society in
the Western Mediterranean during the later Middle Ages" sponsored by the Spanish
Ministerio de Educación y Ciencia and by FEDER (project number HUM2004-02511.
A previous draft has been read carefully by John North and Charles Burnett who have
introduced corrections and made useful remarks. We express here our gratitude to both
of them.

2 See Samsó & Berrani, 1999; Samsó, 2004a.

3 Sācid, Tabaqāt, ed. Bū cAlwān, págs. 180, 199-200; tr. Blachère pp. 139, 153-154.
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shucācat wa taclı̄l bacd usūl al-sināca ("On progression and projection of
rays, with a verification of some foundations of this technique") which he
sent to him from Cuenca. We present here an edition, translation and
commentary of this work.

It seems clear that al-Istijı̄ was one of the astronomers who collaborated
with Sācid for, in the aforementioned Risāla ([2]), he refers (see below §
1.2.2) to their joint work which gave satisfactory results in the study of the
irregularities in the motion of planets and fixed stars (ikhtilāf harakāt al-
kawākib al-sayyāra wa ’l-thābita). It is also clear that al-Istijı̄ was one of
the members of the "Toledan team" (al-jamāca al-tulaytuliyya) who were
in charge of the "Toledan observations" (al-arsād al-tulaytuliyya) led by
qādı̄ Sācid: these two expressions were coined by Ibn al-Hā’im al-Ishbı̄lı̄
(fl. 601/ 1204-05) in his al-Zı̄j al-Kāmil fı̄’l-tacālı̄m.4

When al-Istijı̄ was still a young man, he left Toledo and continued his
work in Cuenca. We do not know the reasons for this change of residence
and, in the introduction of his Risāla ([1] & [2]), he complains that he has
been separated from his master Sācid and is compelled, as a result, to
change his field of research from computational astronomy to astrology.
Does this mean that, in Cuenca, he did not have the equipment necessary
to continue with the observational activity in which he had been engaged
in Toledo? Alternatively he may not have had enough self-confidence to
continue with a task for which he needed the help of his master and
decided to concentrate his intellectual activity on a kind of research which
he considered easier, for it was mainly based on the astrological culture
that he had acquired by reading many Eastern sources. In any case, Cuenca
was also ruled by the Banū Dhı̄’l-Nūn, the dynasty in power in Toledo,
and it is possible that al-Istijı̄ had been appointed to an important position
in that city, for the Moroccan astrologer Abū cAbd Allāh al-Baqqār, who
quotes a long passage of the Risāla in his Kitāb al-adwār fı̄ tasyı̄r al-
anwār (written in 821/1418), calls him wazı̄r.5 We will see later that al-
Baqqār was probably the copyist of MS Escorial 939 which contains the
only extant text of al-Istijı̄’s Risāla.

cAbd (or cUbayd) Allāh al-Istijı̄ was identified by Millás (1940) as the
mysterious Oueidalla el sabio who seems to be the author of the 11th

4 Calvo, 1998, pp. 53, 55, 86; Comes, 2001, pp. 367, 318-322. On this author see also
Puig, 2000.

5 Ms. Rabat Hasaniyya 826, fol. 91v; Ms. Escorial 916, fol. 242r. We owe this information
to Montse Díaz Fajardo. On the Kitāb al-anwār see Díaz Fajardo (2001).
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century version of the Alfonsine Libro de las Cruzes.6 This identification
has been disproved by the new information gathered by Castells (1992):
the author of the Arabic original was an otherwise unknown cAbd Allāh
b. Ahmad al-Tulaytulı̄.

1.2 Al-Istijı̄’s works

Apart from the Risāla fı̄ ’l-tasyı̄rāt which we present here and which
seems to be al-Istijı̄’s only extant work, we also know of the following:

1.2.1 Risālat al-iqbal wa ’l-idbār ("On accession and recession"). Ibn al-
Hā’im al-Ishbı̄lı̄ states, in the aforementioned al-Zı̄j al-Kāmil, that al-Istijı̄
wrote a work on this topic, dealing with the theory of trepidation,
apparently one of the main subjects of the research of the Toledan team.7

On the other hand, the Risāla fı̄ ’l-tasyı̄rat (see [19]) refers to a motion of
this kind which affects the sphere of fixed stars. Ibn al-Hā’im gives a few
numerical parameters which he takes from the Risālat al-iqbāl (values of
the mean position of the Head of Aries and of the equation of trepidation
for the times of Hipparchus and Ptolemy). These values have been
exhaustively analysed by Comes8 who has shown that they cannot be
computed with the Toledan Tables and that they do not correspond to
those used by Ibn al-Zarqālluh in his "Treatise on the motion of the Fixed
Stars". On the other hand, Ibn al-Hā’im gives a literal quotation from the
Risālat al-iqbāl, in which al-Istijı̄ deals with a topic apparently unrelated
to the theory of trepidation: a solar model of the Zarqāllian type, with
variable eccentricity9 which implies that, after a certain number of years,
the solar eccentricity has changed and the table of the solar equation can
no longer be used. Ibn al-Hā’im also remarks that al-Istijı̄ had found, for
his time, the same [maximum] solar equation as the Syrian astronomer of
the 9th c. al-Battānı̄ (1;59,10o), while his contemporaries Ibn al-Zarqālluh
and Abū cAbd Allāh b. Bargūth had established, by observation, that it was
very different (1;52,42o according to Ibn al-Zarqālluh). This small set of

6 See Kasten & Kiddle, 1961.

7 Samsó, 1994a.

8 Comes (2001), pp. 318-322 and 367.

9 Samsó, 1992, pp. 207-218; Samsó & Millás, 1994.
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scattered information allows us to say that al-Istijı̄ was a competent
astronomer who shared theoretical interests and geometrical models with
the other members of the Toledan school, although he had independent
criteria that allowed him to give his own solutions to the problems in
vogue in his time.

1.2.2 A zı̄j without title: the existence of such a work is based in the
evidence given by Ibn al-Hā’im (flourished around 601/1204-05) who
states10 that an anonymous author who was his contemporary compiled
the al-Zı̄j al-Muntakhab in which he used the mean motions established by
al-Istijı̄ together with al-Battānı̄’s equations. Mean [planetary] motions are
usually found in a zı̄j and this has led Comes to talk about al-Istijı̄’s Zı̄j
and to suggest that this could be "our corrected zı̄j" (Zı̄ju-na al-musahhah)
mentioned by our author in his Risāla fı̄’l-tasyı̄rāt. Apparently this zı̄j
allowed the Toledan astronomers to reach "a satisfactory and correct
result" and to obtain what they were looking for "concerning the
irregularities [ikhtilāf] in the motion of planets and fixed stars" ([2], [33]).
Al-Istijı̄ repeats his criticism of other zı̄jes which are basically incorrect
and cause errors in astrological predictions ([29], [33], [35], [38]). Only
the Musahhah Zı̄j gives accurate positions of planets and good results for
lunar longitudes, due to the correctness of the lunar equation: as a result
of this, it is the only zı̄j with which the results of the two animodars
(calculated following the techniques of Ptolemy and Hermes) coincide
([34]). As he says towards the end of his risāla ([38]): "in the animodar
and tasyı̄r, there are indications that confirm the correctness of the zı̄j we
are using. Even those who are ignorant of the science of cosmology, of the
motions of planets and of the fundamentals of demonstration leading to its
verification, have elements which confirm its validity [i.e. of the zı̄j] and
clarifies its veracity for them."

The identification of the Musahhah Zı̄j is problematic. In our previous
article (1999) we argued that it should be identified with the Toledan
Tables and that this had implications for the chronology of this latter work:
Toomer (1968) and Pedersen (2002) have established that very little of the
Toledan Tables was original and that only the solar mean motion tables
appear to be based on fresh observations; on the other hand Richter-

10 Comes, 2001, pp. 309 and 367.
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Bernburg11 remarked that the Toledan Tables were not mentioned by
Sācid in his Tabaqat, in spite of his own personal involvement in the
compilation of the zı̄j. As a result of this, Richter-Bernburg concluded that
the Toledan Tables were a hasty job done between the completion of the
Tabaqāt (1068) and Sācid’s death (1070). This was at variance with the
identification of the Musahhah Zı̄j with the Toledan Tables for it implied
that the Toledan zı̄j had been compiled earlier than 1068 and before the
unknown date when al-Istijı̄ left Toledo and settled in Cuenca.

In favour of Comes’ hypothesis (Musahhah Zı̄j = al-Istijı̄’s unnamed
Zı̄j) we have her argument that the values for trepidation ascribed by Ibn
al-Hā’im to al-Istijı̄ cannot be calculated using the trepidation tables of the
Toledan Tables. The evidence furnished by Ibn al-Hā’im poses a problem
on the chronology of al-Istijı̄’s Zı̄j, for he says that the author of the
Muntakhab Zı̄j compiled this work about one hundred and fifty years after
al-Istijı̄. As the date of Ibn al-Hā’im’s Kāmil Zı̄j is well established (ca.
1205), al-Istijı̄’s Zı̄j must have been compiled about 1055 and one wonders
why Sācid fails to mention it (just as he fails to mention the Toledan
Tables). In any case we may also say, reinforcing Comes’ hypothesis (see
below the commentary on [17]) that the periods al-Istijı̄ mentions for small
and middle conjunctions of Jupiter and Saturn do not fit the Toledan
Tables.

It is impossible, with the evidence we have, to reach any clear
conclusion on the identification of the Musahhah Zı̄j. Both hypotheses
(Musahhah = al-Istijı̄’s Zı̄j, or Musahhah = Toledan Tables) are
problematic. As a matter of fact, not even the existence of al-Istijı̄’s Zı̄j has
been proved: mean planetary motions are usually found within a zı̄j but it
also seems that al-Istijı̄’s Risālat al-iqbāl contained zı̄j materials for the
computation of the solar equation. On the other hand, the fact that al-Istijı̄
refers to "our corrected zı̄j" (Zı̄ju-nā al-musahhah) in a risāla dedicated
to qādı̄ Sācid seems to point to a work in which these two characters, at
least, had participated. This argument is not, by any means, conclusive: a
detailed analysis of al-Istijı̄’s risāla shows that he often tends to use the
first person plural. The question should, then, remain open.

1.2.3 The text of the risāla contains ([34]) a reference to the fact that al-
Istijı̄ also wrote an epistle on the animodar, a topic which interested him
and about which we only know that Ibn al-Kammād also wrote (see below

11 Richter-Bernburg (1987), pp. 375-377 and 385-390.
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the description of the contents of the Escorial MS).

1.3 The Epistle on Tasyı̄r and the Projection of Rays

This risāla is one of the very rare Andalusı̄ works on world astrology.
Interest in the kind of universal predictions with which it is concerned
appears already in the tenth century, as we can see in the Latin translation,
by John of Seville, of a short text by cUmar b. Farrukhān al-Tabarı̄ in
which the author deals with the astrological periods called fardārs (see
below [20]). One of the "mighty fardārs" began in 940 and John of
Seville’s Latin text preserves the reference to an horoscope, cast for the
spring equinox (21.3) of that year and for the latitude of Cordova, using
al-Khwārizmı̄’s Zı̄j in Maslama al-Majrı̄tı̄’s recension.12 This agrees with
other evidence we have of the fact that, towards the beginning of the
eleventh century, Cordovan astrologers (Maslama among them) made
predictions based on Saturn-Jupiter conjunctions: historical chronicles bear
witness to the fear caused by the Saturn-Jupiter conjunction (with change
of triplicity) which took place at, approximately, 159o on 20.11.1007, and
which was believed to announce the end of the Caliphate.13 Conjunctions
of Saturn and Jupiter were used by Abraham bar Hiyya (fl. 1120-1145) in
his Megillat ha-megalleh,14 as the basis of his astrological history of
Israel and of the Jewish people.

Al-Istijı̄’s interest in world astrology appears clearly in his detailed
treatment of astrological periods: intihā’āt which last 1000, 100, 10 or 1
years, which he seems to prefer (cf. [19]) to Saturn-Jupiter conjunctions
of different categories (see [9]-[22]). It seems that al-Istijı̄ studied historical
horoscopes and checked the corresponding predictions against the well-
known historical reality. This seems to be implied in his remark ([33]):
"We have studied them for the different kinds of astrological predictions -
I mean the tasyı̄rs for states, religions, horoscopes (tawālic) of the

accession to power of kings and anniversaries - obtaining out of all this a
set of very clear results which are wonderful and an extraordinary science."

Al-Istijı̄ is also interested in another kind of individual astrology
dealing with nativities, anniversaries, interrogations and elections, and in

12 See Pingree, 1977.

13 See Samsó, 2004b, pp. 488-496.

14 Cf. Millàs, 1929, pp. 183-252.
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the calculation of the length of life of an individual (see [15], [18], [20],
[22], [32]). He seems sceptical about the precision that can be attained
with the direct computations of the ascendent of a nativity and prefers the
technique of the animodar which he uses in its two variants: one of them
is described in Ptolemy’s Tetrabiblos, while the other is attributed to
Hermes (see [34]-[35]). He has checked the ascendent calculated with the
animodar against the ascendent determined when a nativity horoscope has
been reliably "observed" by him or by other astrologers and has been able,
therefore, to establish its accuracy. He has, then, applied this technique to
nativity horoscopes in which the computation of the ascendent was not
reliable.

Like his contemporary Ibn Mucādh, al-Istijı̄ is very critical of the work
of other astrologers of his time. One of the reasons for this criticism is that
our author favours the direct computation of both tasyı̄r and the projection
of rays on the ecliptic ([14], [23] - [27], [31], [32], [37]), while other
astrologers make projections on the equator, using right or oblique
ascensions. Such direct computation seems to be one of the characteristics
of Maghribı̄ astrology and al-Istijı̄ defends it ([32]) on the basis that
everyone agrees in looking to the eighth sphere (the "sphere of the signs",
and consequently of the ecliptic) for indications (dalā’il) which allow
astrological predictions, while the ninth sphere (the sphere that transmits
the daily motion to the inner spheres) is only used to measure time, a
variable needed for the computation of the ascendent. Those who calculate
both tasyı̄r and the projection of rays on the equator consider that the
result (natı̄ja) is a premise (muqaddima). Indications furnished by the
eighth sphere have an absolute character and, thus, are independent from
the local latitude. This is why our author believes that if, for some reason,
an astrologer believes he has to use equatorial ascensions, right ascensions
should be preferred to oblique ones ([27], [30]).

There are other reasons for al-Istijı̄’s criticism of the work of his
colleagues: not only do they not use ecliptic longitudes for the direct
computation of the tasyı̄r and the projection of rays, but they are also
unaware of how to compute accurately planetary positions ([38]). There are
two possible reasons. One is not stated explicitly in the text and may be
due to the diffusion of techniques (perpetual almanacs, equatoria) which
allow calculation of approximate planetary longitudes; along similar lines
one may imagine the possible diffusion of the type of popular and simple
astrology represented by the Alfonsine Libro de las Cruzes, in which
predictions are based on mean (not true) planetary positions. The other
reason is the incorrectness (fasād) of the zı̄jes in use at that time when
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they are compared to the precision of the Musahhah Zı̄j (see § 1.2.2).
Finally, other astrologers do not use the animodar and do not calculate
correctly the Lot of Fortune ([36]).

Astrology is a kind of knowledge which should be restricted "to men
having an equitable intellect and... to outstanding scholars whose souls are
free of hatred and whose hearts have not been led astray" ([3]). This may
be due to the esoteric character of the discipline but also to the need to be
discreet about a profession which, even in the liberal atmosphere of the
Toledan tā’ifa period, could be considered unorthodox. As a scientific
discipline, it is based on both the mathematical and physical sciences ([3],
[4], [5], [9], [22], [30], [38]). Al-Istijı̄ insists on Physics and the "laws of
nature" in a way that reminds us of Abū Macshar’s indirect introduction of
Aristotelian Physics in the Islamic world, but there are certain references
in the risāla ([19], [30]) which make us think on the possible influence of
Neoplatonic thought. On the other hand, qiyās (analogy) and tajriba
(experience) (see [3]) are the tools to be used in order to define the main
astrological laws. Our author insists throughout the risāla on the
experimental character of astrology and on the need to control the actual
results of a prediction (see [35]), and criticises other astrologers for testing
their predictions related to interrogations, partial elections or nativities but
not anniversaries ([29]). As for al-Istijı̄’s insistence on the use of qiyās,
frequently in relation to the application of "the laws of nature", it is easy
to see ([5]-[8]) that all his attempts to justify the natural and logical
character of the division of the sphere into twelve equal parts or of the
astrological periods into groups of 1, 10, 100, 1000 years are mere
numerological speculations.

Sācid said that al-Istijı̄ was "one of those who have a sound knowledge
of astrology and who has read the books on this subject of both ancient
and modern authors".15 This remark is probably accurate, as we can see
by an analysis of the sources quoted in the text, most of which are also
mentioned by Sācid himself. They include Ptolemy’s Tetrabiblos ([23]),
Hermes ([25]), a problematic Kitāb al-amthāl li’ l-Furs ([18]). These are
the ancient authorities and it is interesting to read that he complains of the
mistakes made by translators which might be the cause of the errors of
practising astrologers ([37]). Once in the Islamic period, we find Kankah
al-Hindı̄ (fl. Baghdad ca. 775-820) ([14]), Abū Macshar (d. 886) (Kitāb al-
milal wa ’l-duwal, Kitāb al-qirānāt, the Mudhākarāt, and the al-Madkhal

15 Sācid, Tabaqāt, ed. Bū cAlwān pp. 199-200; tr. Blachère pp. 153-154.
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al-kabı̄r) ([14], [16, [36]), Al-Khası̄bı̄ (probably al-Husayn/ al-Hasan b. al-
Khası̄b, fl. 844) ([18], [37]), Ahmad b. Yūsuf al-Kātib (d. 941) ([37]), al-
Hasan b. Ahmad b. Yacqūb al-Hamdānı̄ (d. 946) ([18]), al-Battānı̄ (d. 929)
([26], [28]), and the Rasā’il ikhwān al-safa’ ([15]). Of the aforementioned
list only the Kitāb al-amthāl li’ l-Furs was, apparently, unknown to Sācid,
who seems also to be unaware of a book on astrological predictions by al-
Kindı̄ (d. ca. 870), entitled al-Madkhal al-awsat ([18]).

1.4 The manuscript and the edition

Al-Istijı̄’s Risāla fı̄ ’l-tasyı̄rāt is extant, apparently in a single manuscript
(Escorial 939, fols. 9v-16r). The contents of the whole majmūca have been
described by Renaud16 and they have a certain interest for the study of
the kind of astrological works that were circulating in the Maghrib in the
first half of the fifteenth century for, as we will see, at least the first five
texts of the manuscript were copied around 1411. The date fits well with
the period in which the Moroccan astrologer Abū cAbd Allāh al-Baqqār
lived: one of his two extant works, the Kitāb al-adwār fı̄ tasyı̄r al-anwār,
was written in 821/1418 and the author made, in this year, an observation
of the solar altitude in Fez, after he had carefully determined the latitude
of the city.17 We make this remark because Renaud stated that the copyist
of the Kitāb Zarādusht hakı̄m al-Furs fı̄’l-mawālı̄d (see below item 4) was
a certain Muhammad b. cAlı̄ al-Baqqār18 and that he could be the Abū
cAbd Allāh al-Baqqār who wrote the Kitāb al-adwār and the Kitāb al-
amtār, both extant in MS Escorial 916. If this identification is correct, it
seems that we have in MS Escorial 939 a set of astrological works copied
by al-Baqqār himself, because there seems to be no doubt that, at least,
items 1-5 described below (item 6 is written in a different hand) were
copied by the same hand and approximately at the same stage of his

16 Derenbourg & Renaud, 1941, pp. 54-57.

17 See Díaz Fajardo, 2001; Guesmi, 2005.

18 In fol. 1r we find an index of the contents of the manuscript which includes items 1-4
and 6 as well as the name of the copyist Muhammad b. cAlı̄ al-Baqqār.
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life.19

The manuscript contains the following titles:

1.4.1 Kalām fı̄’l-nı̄mūdār li tashı̄h tawālic al-mawālı̄d li Abı̄ ’l-cAbbās ibn
al-Kammād min Kitāb mafātı̄h al-asrār: This title appears in the title page
of the manuscript (fol. 1r). This is a fragment of a book entitled Kitāb
miftāh al-asrār by Abū ’l-cAbbās Ahmad b. Yūsuf ibn al-Kammād (fl.
Cordova 1116).20 A preliminary survey of the contents of this work was
given by our master Vernet (1949). It was divided into 15 fusūl of which
only fasls 10-15 have been preserved on fols. 1v-8v. Between fasls 14 and
15 we find a page (5r) with a quotation by Ibn Hilāl21 on animodar,
followed by a set of tables (5v-7r) for the computation of the duration of
pregnancy. Fol. 8v ends with an astrological note on hunting and fishing.
It is interesting to note that animodar is one of the important topics dealt
with in al-Istijı̄’s Risāla.

1.4.2 Al-Istijı̄’s Risāla (fols. 9v-16r).

1.4.3 Fusūl li-cUtārid al-Hāsib fı̄’l-asrār al-samāwiyya (fols. 16v - 17v):
the author is cUtārid ibn Muhammad al-Hāsib, also called al-Munajjim
and al-Bābilı̄, an astronomer and astrologer of the 9th c., among whose
works we find a zı̄j.22 The text contains 65 fusūl or aphorisms dealing
with astrology or talismanic magic: 64 of these aphorisms appear, with
their corresponding number, in the main text, while one is a marginal
addition on fol. 17r. These aphorisms are apparently only known from this
manuscript, but 43 of them (together with two new ones numbered 2 and

19 An analogous instance can be found in MS Escorial 918 which contains a series of
astrological texts apparently copied from another manuscript written in the hand of the
famous mathematician Ibn al-Bannā’ (1256-1321). See Ahmad Jabbār and Muhammad
Aballāgh, Hayāt wa-mu’allafāt Ibn al-Bannā al-Murrākushı̄ [sic] maca nusūs ghayr
manshūra. Manshūrāt Kulliyyat al-Ādāb wa l-cUlūm al-Insāniyya bi l-Ribāt. Silsilat
Buhūth wa-Dirāsāt, raqm 29. Rabat, 2001, pp. 160-184. See also the review of this book
by J. Samsó in Suhayl 3 (2002-03), 251-256.

20 Chabás & Goldstein, 1994; Mestres, 1996, p. 404.

21 This is probably Muhammad ibn Hilāl al-Sabtı̄, an astronomer who lived in Ceuta in the
first half of the 14th c.: see King, 1988, pp. 131-132; Lamrabet, 1994, p. 98, no. 393.

22 G.A.S. V, 254; VI, 161; VII, 137; Kennedy, 1956, p. 14, no. 103.
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3) are quoted in the Ghāyat al-hakı̄m/ Picatrix23 where it is said (p. 319)
that the title of the Fusūl given by the author was Sirr al-asrār.

1.4.4 Kitāb Zaradusht hakı̄m al-Furs fı̄’l-mawālı̄d (fols. 18v-34r): this text
is preceded (fol. 18r) by an introductory note, written in a different hand,
on the figure of Zarādusht, for which the source used is the Muntahā al-
Madārik by Sacd al-Dı̄n al-Farghānı̄ (d. 1299).24 The complete title of this
work is Kitāb Zarādusht fı̄’l-nujūm wa ta’thı̄rāti-hā wa’l-hukm calā’l-
mawālı̄d, also called Kitāb Wakhshūz Zarādusht, Kitāb Dalālat Zarādusht
or Sirr cilm Zarādusht and it is extant in several manuscripts.25 This text
seems to have circulated in the Maghrib at a fairly early date for it is
quoted in Ibn Abı̄’l-Rijāl’s Bāric.26

MS Escorial 939 apparently only contains the part of the book which
is related to nativities27 and it should correspond to a fragment of book
5 (Kitāb al-mawālı̄d wa’l-kusūfāt wa tahwı̄l sinı̄ al-cālam wa tasyı̄r qismat
al-dunyā wa tahāwı̄l sinı̄ al-mawālı̄d wa’l-masā’il): in fact we read at the
beginning (fol. 18v, line 11): "this book follows the first book in which the
spheres (al-aflāk) are described". This corresponds to the title of the first
book in Zarādusht’s compilation (K. hay’at al-falak). The techniques for
prediction used show clearly a Greek influence, and this agrees with the
analysis of Pingree (1975, p. 7) who has established that this book is
heavily dependent on the work of Dorotheus of Sidon (second half of the
first century A.D.): Dorotheus is actually quoted on fol. 19r where he is
called "king of Egypt".

Although the important introduction to this work is not extant in the
Escorial MS,28 the text contains references to the translation made by

23 Ritter, 1933, pp. 319-323.

24 Brockelmann, G.A.L.S. I, 812.

25 Sezgin, G.A.S. VII, 81-86. Only the chapter on the fixed stars has been edited and
studied in Kunitzsch, 1993.

26 See the series of eleven horoscopes mentioned by Ibn Abı̄’l-Rijāl (Hilty, 1954, p. 177)
which derive clearly from the analogous set in MS Escorial fols. 29v-30r.

27 Although we find references to the masā’il in fol. 32v-33r. See the complete list of
contents of the book in Sezgin’s GAS VII, 85.

28 See Pingree, 1975 and 1989; Gutas, 1998, pp. 37-38.

XIV



174 J. Samsó and H. Berrani

Māhānkard ibn Mahrabān [ibn Mihrziyār] from the prestigious language
(al-lisān al-fādil) which Zarādusht spoke [into another kind of Persian], for
the marzbān Māhūyah, in the year of the Arab conquest. Māhūyah has
been identified with the marzbān of Marw Māhôê who betrayed Yazdijird
III about 642.29 This Persian translation was retranslated into Arabic,
towards the middle of the 8th c., by Sacı̄d b. Khurāsānkhurra30 for the
isbahbad Sinbād, under the government (dawla) of Abū Muslim al-
Khurasānı̄ (746-755),31 who is here called al-amı̄r cAbd Allāh b. Muslim.
The text is full of references to the original work attributed to Zarādusht
(Qāla Zarādusht...), but it also contains quotations of passages ascribed to
Māhānkard and to Sacı̄d and we find references to events that took place
in Islamic times: thus, we read, for example, that al-Shicrā al-Yamāniyya
was in the ninth house in the horoscope of the birth of the Prophet, a piece
of information derived from a commentary on the Kitāb al-qirānāt (fol.
25r). If this K. al-qirānāt is the famous book by Abū Macshar (787-
886)32, this obviously implies that the text in the Escorial MS contains
interpolations which are later than the Arabic translation. In other instances
the interpolations are due to Sacı̄d himself, although a later author is also
involved: thus on fol. 34r we find a reference to Ptolemaic precession (1o

per century) and a final note states that the stellar positions correspond to
the time of Sacı̄d b. Khurāsānkhurra, who is the author of the examples
mentioned. The author of the text has made a summary of Sacı̄d’s work
and has only given the examples which correspond to the two stars (Qalb
al-Hamal and al-Shicrā) mentioned in the text (

).
Fol. 34r shows the date when, at least, item 4 was copied. This date

was misread by Casiri (the years are written in Fāsı̄ ciphers) and his error
was transmitted by Renaud to many other scholars. According to Casiri,
the year in which the text was copied was 511/1117-18. As we established
in 1999, we read in the MS that the copy ended in "Sunday or, better,
Monday ( ) 19 Dhū’l-Hijja of year 813 H

29 Pingree, 1975, p. 7.

30 See Sezgin, GAS VII, 83.

31 See S. Moscati, "Abū Muslim", in Encyclopédie de l’Islam I (Leiden-Paris, 1960), p.
145.

32 See Yamamoto & Burnett, 2000.
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[Tuesday 14th April 1411] which corresponds to the 13th April of year
1722 of Alexander [= 1411]".33

1.4.5 Two short texts on fol. 34v bear the titles: "Division of al-Andalus
between the signs of the ecliptic" ( ) and
"Division of al-Andalus between the planets (

). It is interesting to remark that an analogous division of al-
Andalus can be found in the Alfonsine Libro de las Cruzes.34 While the
two sources are independent, they apparently share a common ancestor.

1.4.6 Fol. 35r is blank. Fols. 35v-74r contain an anonymous work entitled
Kitāb fı̄’l-ahkām al-nujūmiyya which deals with nativities and elections
(fols. 45r-50v, 51v-54r, 55v-56r; fols. 51r and 55r are blank). This part is
preceded by a long introduction to astrology (fols.35v-45r) which the
author has written because the books written by the ancients are difficult
to understand. The text contains references to the fourth climate (fol. 37r).
Between fols. 56r and 74r we have a series of chapters dealing with the
ascendent (fol. 56r), the Lot of Fortune (fol. 56v), the houses III-VI (fols.
58r-61r), relations of the new born with his wives and female slaves (fol.
62r), houses VIII-XII (fols. 63r-70v), anniversary horoscopes (fol. 71r) and
the lord of the year (fol. 73v).

Our edition closely follows Escorial MS 939, fols. 9v-16r. The spelling
of the hamza has been normalised according to the standard rules, but very
few other corrections have been introduced and all of them have been
indicated in the corresponding footnote. The text has been divided into
passages marked by a number between square brackets (e.g. [1], [2]...) to
facilitate reference. The same numbers appear in the English translation
and most of the corresponding passages are followed by a commentary,
which is indented and printed in a smaller font in order to distinguish
clearly the text translated from the Arabic from our own remarks and
interpretations.

33 This was our interpretation of the date but we obtained independent confirmation from
Rosa Comes (she did not know about our reading) who has become an expert in ciphers
of this kind: see Rosa Comes (2002-03).

34 Kasten & Kiddle, 1961, chapter 59, pp. 160-161.
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2. Translation and Commentary

/Fol. 9v/ In the name of God, the Compassionate, the Merciful. May God
bless and protect our Lord Muhammad, his Family and his Companions.

[I. Dedication and prologue]

[1] Let God give a long life to the honourable minister [wazı̄r] and judge
Abū l-Qāsim, my lord, the most sublime of my friends, the most precious
and everlasting of my treasures, and the most elevated [person] my hand
ever reached, whom I succeeded in keeping for my present and my future.
Let [God] be generous with the portion of science that was offered to him
and may He increase greatly his intelligence and understanding, make the
different aspects of his way [of life] prosperous, and let him attain his
utmost desires and expectations.

Now, God, blessed be His name and let Him protect you, knows that
I blame a Destiny that has ordained that I lose my personal contact with
you and that I could benefit from your understanding and be illuminated
with the light of your science. Though my body is far away from you, you
are always present in my thoughts and in my soul. When God, with His
well doing, allows me to be near you and will give me the grace of
meeting you and stay with you for a long time, He will make perfect what
is now just ordinary in me.

This is the beginning of a rhetorical prologue, parts of which are written in sajc (rhymed
prose), something which can be appreciated in the translation by the frequent use of
binary arguments: couples of synonymic parallel sentences.

L. Richter-Bernburg35 identified this Abū l-Qāsim, the dedicatee of the risāla, as
the famous Abū l-Qāsim Sācid al-Andalusı̄ (1029-1070), and noticed that Sācid, being a
Qādı̄ in Toledo, was entitled to be called wazı̄r. In his Tabaqāt al-Umam, completed in
1068, Sācid mentions al-Istijı̄ as a man who had a sound knowledge in astrology and had
written an excellent Risāla fı̄ ’l-tasyı̄rāt wa-matārih al-shucācāt wa-taclı̄l bacd usūl al-
sināca ("On progressions, projections of rays and justification of some foundations of this
technique") which he had dedicated to him [kataba bi-hā ilayya] from a place which, in
the manuscripts of the Tabaqāt appears as Fūnkah or Qūnkah and which was identified
by Blachère as Cuenca. This is the reason for the separation between Sācid and al-Istijı̄.

35 Richter-Bernburg, 1987, p. 377.
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[2] In spite of this, my lord, although what I have just mentioned has been
forbidden to me and I have been prevented from doing what I have
described, namely to be satisfied and happy with you, I have decided to
replace conversation with the exchange of letters and oral discussion by
correspondence. What I mean is: since I left you and was separated from
you at a time in which we had reached a satisfactory and correct result and
we had obtained the fruit we were looking for concerning the irregularities
[ikhtilāf] in the motion of planets and fixed stars - as, being far away from
you, I could not rely on your collaboration and help in this matter, I
decided to begin a new research of a different kind: that of the different
opinions of the Ancients concerning the projection of rays, progressions
[tasyı̄rāt] and the long or short periods of time which correspond to the
different kinds of astrological predictions, according to the prescriptions
of physical law [al-qānūn al-tabı̄cı̄] for each kind of them.

The reference to the "satisfactory results" obtained by the two authors in their analysis
of the irregularities in the motion of the planets and fixed stars [ikhtilāf harakāt al-
kawākib al-sayyāra wa ’l-thābita] seems to be an allusion to the problem posed by the
recension of al-Khwārizmı̄’s zı̄j prepared by Maslama al-Majrı̄tı̄ (d. 1007)36: this zı̄j
allowed the user to compute sidereal longitudes, but it did not explain how to obtain
tropical longitudes which take into account the precession of the equinoxes. In his
Tabaqāt, Sacid insisted that Maslama perpetuated the errors of al-Khwārizmı̄’s zı̄j, as he
himself had established in his book on the Islāh harakāt al-kawākib/al-nujum wa-l-tacrı̄f
bi khata’ al-rāsidı̄n ("Correction of the motion of stars and information about the errors
of observers")37. Al-Istijı̄, then, bears witness to the fact that Sācid and his group were
dedicated to astronomical research, the main result of which were the famous Toledan
Tables which included a set of tables based on the theory of trepidation38. This may
also be related to the fact that al-Istijı̄, as we have already seen (cf. § 1.2.1) also wrote
an epistle on accession and recession. It is interesting, however, to remark that al-Istijı̄
does not have the confidence to continue this kind of research without the assistance of
his master Sācid and decides to turn his attention to a different kind of topic which
requires mainly a scholarly knowledge of the opinions of the Ancients. The identification
of the sources quoted by al-Istijı̄ will show that al-Istijı̄ apparently had this kind of

36 On this zı̄j see the recent survey by van Dalen, 1996.

37 Sācid ed. Bū cAlwān pp. 146-147 and 169; tr. Blachère pp. 114 and 130.

38 See Pedersen, 2002, IV, p. 1545. Pedersen’s edition has shown that, of the three sets of
Latin canons of the Toledan Tables extant, only Cb and Cc (Pedersen, 2002, II, pp. 478-
79, 686-687) - both derived from the same Arabic exemplar, which follows a version of
al-Khwārizmı̄’s zı̄j independent of Maslama’s revision, although it is also strongly
influenced by al-Battānı̄ - deal with trepidation, while Ca (based on al-Battānı̄) refers
neither to trepidation nor to precession.
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knowledge and this agrees with Sācid’s words when he describes our author as "one of
those who have a sound knowledge of astrology and who have read the books on this
subject of both ancient and modern authors. I do not know of anybody in al-Andalus
either in our time or before it who has obtained such results concerning the secrets and
peculiarities of this art".39 Sācid is also apparently right when he says that al-Istijı̄’s
study of progressions and projection of rays has no precedent in al-Andalus. The
reference to the prescriptions of physical law [al-qānūn al-tabı̄cı̄] reminds us of Abū
Macshar’s attempts to justify astrology using Aristotle’s natural philosophy (see below
[3], [4], [5], [9], [22], [30], [38]),40 although it seems that al-Istijı̄ was also aware of
Neoplatonic ideas ([19]).

[3] This chapter is one of these fundamental things [al-usūl] which, when
ignored, invalidate for us a great part of judicial astrology, for it is like the
root [of the tree] [al-asl], while the rest of the indications related to
transfers [from a period of time to another] [al-istidlālāt al-tahwı̄liyya] are
like the branches [al-farc]. Concerning this subject I have made a stop in
the collection of materials with what can be found in this work so that you
might consider it and judge if its contents are in agreement with the laws
of science [qānūn al-cilm] and is adequate both to Physics and
Mathematics. For you already know /Fol. 10 r/ that deduction [qiyās] in
Physics is always proved and correct when it obtains the support of
experience [tajriba]. When we meet, with God’s help, I will show you the
astrological horoscopes [al-nasb al-falakiyya] I have collected as examples
and you will see something extraordinary and astonishing. God, who is
able to see secrets from above and is aware of hidden things, knows that
I - who would be happy to be your rescue - would only give such a
present to a person like you. [God] has increased my fortune in this respect
by allowing me to coincide with you and show you [what I have collected]
so that you may look at it with eyes of understanding, research and
experience. You might be able to discover mistakes in the classification [of
materials] or weaknesses in some interpretations and, being rightly aware
of it, you will be able to add what is missing and criticize what you
consider invalid. I appeal to you, by God’s honour, by all your manly and
human virtues and by all those rational things in which you believe, not
to show this work of mine to anybody until we have reached our goal and
we have reached an agreement. Only then you will be able to allow its
reading to men having an equitable intellect and give it to outstanding

39 Sācid, Tabaqāt, ed. Bū cAlwān pp. 199-200; tr. Blachère pp. 153-154.

40 Lemay, 1962, pp. 41 ff.
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scholars whose souls are free of hatred and whose hearts have not been led
astray.

Al-Istijı̄ considers the study of progressions and projection of rays, as well as the
corresponding astrological periods, as the foundation [asl] of the art, while the rest of
the indications related to transfers [al-istidlālāt al-tahwı̄liyya] (anniversaries) are like the
branches [al-farc]. Although the opposition usūl/furūc is applied to other fields of
knowledge, we believe our author is using a terminology extracted from fiqh (religious
law) something which would be in keeping, at least, with the profession of Sācid as
qādı̄41. As in [2] he insists on the importance of physical laws and on the fact that
astrology must be in agreement with Physics and Mathematics, as well as the need for
experimentation [tajriba] (see [5], [21], [29], [32], [33], [35], [38]). This, together with
qiyās (analogy), seems to be an astrological commonplace: we find it in the Madkhal of
Kushyār b. Labbān (fl. c. 1000)42. Abū Macshar (787-886) dedicates a chapter of his
Madkhal Kabı̄r to refute the opinion of those who reject astrology, among whom we find
scholars who state that this discipline cannot be proved by experience. Against this
opinion he says that astrological knowledge has been obtained by qiyās and using the
experience recorded by astrologers of previous generations43. In the Maghribı̄ tradition,
Ibn Abı̄ ’l-Rijāl (first half of the 11th c.) has a chapter on tasyı̄r in which he gives a
series of examples of what he claims to be authentic nativity horoscopes, although, as
we have seen (see above § 1.4), this collection seems to have been copied from a book
ascribed to Zarādusht. Al-Istijı̄ himself mentions a similar collection (see [35]). Ibn
Abı̄’l-Rijāl is also the author of a lost zı̄j which, according to him, is based on
observations and used by him to justify his astrological predictions.44 Ibn al-Kammād
(fl. first half of the 12th c.) wrote a treatise on "astrological obstetrics" which contains
references to experimental astrology45. In the 14th c. Ibn cAzzūz al-Qusantı̄nı̄ designs
an experimental method to correct astronomical tables by using astrological evidence46

and, towards the beginning of the 15th c., al-Baqqār frequently refers to experience in
his Kitāb al-ascār wa’l-amtār.

41 See N. Calder, "Usūl al-fiqh" in Encyclopédie de l’Islam X (Leiden, 2002), pp. 1005-
1008.

42 Yano, 1997, pp. 6-7.

43 Ed. Lemay: Abū Macshar, Madkhal Kabı̄r II, pp. 39-41. See also Charles Burnett, "The
certitude of astrology: the scientific methodology of al-Qabı̄sı̄ and Abū Macšar", Early
Science and Medicine 7 (2002), 198-213.

44 Hilty, 1954, p. 177: "e esto auemos-lo prouado en las nuestras tablas que nos
endereçamos con nuestros catamientos".

45 Vernet, 1949.

46 Samsó, 1997 and 1999.
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A last remark related to this passage is concerned with the secret character of
astrology. Only God "is able to see secrets from above and is aware of hidden things"
and only a scientist like Sācid deserves the communication of such secrets which should
not be divulged until Sācid has made a serious revision of the text of the risāla. When
such a task has been fulfilled, al-Istijı̄’s work will only be made accessible "to men
having an equitable intellect and... to outstanding scholars whose souls are free of hatred
and whose hearts have not been led astray". The esoteric character of astrological
knowledge is an idea which appears, about one century later, in Hermann of Carinthia’s
De essentiis47, but we may also think that al-Istijı̄ is afraid of men of religion who
might consider this discipline as unorthodox.

[4] All I have written in it, making a selection of [the knowledge] I have
gathered in this art, can be found in the books of the Ancients who
preceded [us] and is written in the works of the philosophers of the past,
of which only traces of their science are extant. God, with His grace, has
allowed us to clarify what has been obliterated of this secret science,
which is the result of Philosophy, as, for the Ancients, it had the same
category as Metaphysics [al-cilm al-ilāhı̄], according to what they said and
obtained from the scientists. This is clear from the position it [i.e.
astrology] occupies, for both Mathematics [al-cilm al-handası̄] and Physics
are prolegomena and introductions to it, in the same way as they are
prolegomena and introductions to Metaphysics. Therefore it has the same
category and is equivalent to it.

[II. Numerological speculation: the twelve parts of the sphere and the
four categories of numbers]

[5] We should now begin by mentioning our purpose, with God’s help. I
now say that the first thing we should explain is the meaning of the word
tasyı̄r and what is its purpose. For people in ancient times disagreed on
this and not one of them explained what they intended with it or wrote a
scientific introduction, in agreement with the laws of nature, from which
one could deduce what they meant. Therefore we should either establish
what they intended in such a way that their differences disappear or each
one of them had his own argument which justified his opinion and was the
cause of what he intended. Thus, concerning the meaning of this word, we
must first write a scientific introduction which will be the basis of our
opinion as well as the foundation of the meaning a school of the ancients
attached to this word, as can be deduced from their intentions related to

47 Burnett, 1982, pp. 70-73; Burnett, 1992, p. 1044.
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this topic. I therefore say that the sphere is necessarily divided into twelve
parts and this is something on which both natural philosophers [tabı̄ciyyūn]
and mathematicians [muhandisūn] agree. That is to say that the ecliptic is
divided into four parts, each one of which has an influence [ta’thı̄r] which
is clear to the senses: these are the two solstices and the two equinoxes.
Then, there is no doubt that each part has a beginning, a middle and an
end. Each one of the aforementioned four parts is, therefore, divided into
three and the divisions of the sphere /Fol. 10 v/ become, in this way,
twelve. No one can pretend to divide the sphere, in a meaningful way,
otherwise. One should not divide further these twelve parts, because their
beginnings have a clear meaning neither in natural philosophy nor in
mathematics. If we consider these divisions from the point of view of
analysis [istiqrā’] and experience [tajriba], we will discover in them
influences [ta’thı̄r], forces [quwā] and effects [afcāl] that will confirm the
validity of [our] opinion and we will also dispel any kind of doubt or
confusion that might arise about its structure. For these twelve parts were
divided among the seven planets in accordance to the opinion of the
ancients and not a single nation of the past disagreed with this division.
Their agreement in this respect is the reason why the meaning of science
should be trusted.

On tajriba see above [3]. Al-Istijı̄’s justification of the division of the ecliptic into twelve
equal parts (the zodiacal signs) by its agreement with "the laws of nature" is, in fact,
mere numerological speculation. On the other hand (see [7]) he considers that the
division of each sign into thirty degrees is arbitrary. See however the quotation from al-
Hamdānı̄’s Sarā’ir al-hikma below ([6]).

[6] When we cast the horoscope (nasba) of a human nativity, we find that
the distance, expressed in "parts" (ajzā’), of one of the cusps from the
beginning of its sign is the same as the distance, also from the beginning
of the corresponding sign, of the planet which dominates (al-mustawlı̄) the
sign of the conjunction or opposition which took place before the nativity,
the corresponding "parts" being the result of the system of division
adopted. This takes place necessarily in all cases and it cannot happen by
accident: it has always been so through the passage of time. We can
establish from this, therefore, the validity of two fundamental astrological
principles: that the aforementioned division is correct and the same can be
said of the ascription of the planets to the signs and of the existence of an
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affinity between these planets and the divisions related to them.48

The first part of al-Istijı̄’s argument derives ultimately from the Tetrabiblos III.249 in
which Ptolemy underlines the difficulty of establishing accurately the exact time of birth
and explains the technique which was later called animodar (see [34] and [35]). As it is
easy to establish the sign (if not the degree) of the ascendent in the horoscope of a
nativity, we should calculate the degree of the nearest conjunction or opposition of the
Sun and the Moon which took place before the birth of the subject of the horoscope. We
next observe which planet dominates the place of the aforementioned syzygy and which
is the distance between this planet and the beginning of its sign. We shall then conclude
that the same degree of the sign of the ascendent will be the precise ascendent at the
moment of the birth of the child. If, however, the ruling planet is nearer to midheaven
than to the ascendent, the procedure will be used to find the degree of midheaven and
the position of the ascendent will be calculated from it.50 The same technique is
described in Arabic sources (al-Qabı̄sı̄,51 Bı̄rūnı̄,52 Kūshyār53) and both al-Bı̄rūnı̄ and
Kūshyār (like al-Istijı̄) apply the technique to the cusp which is nearer the planet (not
only the ascendent and midheaven).

[7] Concerning the division of the sphere into degrees, minutes and the
other fractions, it is a conventional division as well as the result of a free
election. If anybody wanted to divide it into three hundred, six hundred,
three thousand, or any other number of parts, he could do it and not a
single scientist could use serious arguments to establish its invalidity.

See above [5].

48 In the margin of the manuscript we read the following words: "I say: al-Hamdānı̄
mentions, in the second chapter of the first maqāla of his book Sarā’ir al-hikma that the
division of the sphere in three hundred [sic] degrees (juz’) and the division of each
degree in sixty minutes, and so on in the successive orders, is a natural (tabı̄ciyya)
division: he has reached this conclusion using arguments (hujaj) and demonstrations
(barāhı̄n)". On al-Hamdānı̄ and his Sarā’ir al-hikma cf. [18].

49 Robbins, 1940, pp. 228-235.

50 See also Bouché-Leclercq, 1899, pp. 387-390.

51 Ed. Burnett, Yamamoto and Yano, 2004, pp. 108-111.

52 Wright, 1934, pp. 328-329.

53 Ed. Yano, 1997, pp. 160-163.
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[8] As we have already established that the sphere is divided into twelve
parts, let us now mention the classifications of numbers which seem fit and
correspond to such division. I say that there are four categories of numbers
- units, tens, hundreds and thousands - which correspond to the four main
divisions of the sphere, which are the two equinoxes and the two solstices.
There are also twelve specific names for numbers which are from one to
nine, called units, then the ten, which is the tenth from which numbers are
composed and formed. Then we have the hundred, which is the eleventh
name, and the thousand, the twelfth name. There are no other names for
numbers except those I have mentioned, because all of them are the result
of the repetition of the aforementioned names, without any other addition.

The four categories of numbers (1, 10, 100, 1000) correspond to the four kinds of qisma
mentioned by Abū Macshar in his Kitāb al-Ulūf.54, in which the motion of the tasyı̄r
takes place on the equator. They also correspond to the four kinds of intihā’ (see below
[9]-[12]), where the displacement takes place on the ecliptic. The same four cycles
appear in Mūsā b. Nawbakht’s Kitāb al-azmina wa’l-duhūr.55

[III. Astrological periods and Saturn-Jupiter conjunctions: their
agreement with the four categories of numbers]

[9] The purpose of philosophy is to find the adequacy, correspondence and
conformity of things between themselves. Because of this, the sphere is,
for the natural philosopher, like the genus, while its divisions are similar
to the species of the [different] kinds of the number which is one of the
categories of the quantity which exists in the body. I also /Fol. 11r/ say
that there are four kinds of changes that take place in the world: those
which affect the whole world, about which one can say that the world is
based upon them. I mean the great changes like the floods and the periods
of drought which produce serious harm and destruction to certain regions,
as well as the periods of anarchy, wars, deposition of kings, and those
events that affect rules and laws and those in charge of dictating them,
such as prophets or kings according to whether such laws are prophetic or
royal. All these things are related specifically to the indications given by
the twelve zodiacal signs and the periods of time related to them are in the
category of the thousands. Therefore the world falls during one thousand

54 Pingree, 1968, p. 59.

55 See Labarta & Mestres, 2005, pp. 0.44-0.45.
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years under the domination of one sign.

Here our author refers to the cycles usually called, in Eastern sources, intihā’āt, although
he does not use this term. Their motion takes place on the ecliptic (Kennedy, 1962, p.
356) and the longest of these periods is the mighty world-intihā’, related to great events
in the history of the world. It moves through a zodiacal sign in 1000 years.

[10] Similarly those events that take place during these [long periods] can
be considered like the [second] category. They are those which affect the
changes in the situation of religions and their great personalities, the
transfer of power from one nation to another and from a dynasty to
another within the same country or the good or bad fortune that favours
or harms a particular part of the earth. These things are related to the
indications furnished by the twelve zodiacal signs and the periods of time
related to them are in the category of the hundreds. In this way each
country and each nation is submitted to the power of each sign during a
hundred years. This kind of tasyı̄r, calculated from the ascendent of its
beginning, affects the events we have already mentioned. The hundreds
also have a share in some kinds of events to which we have referred supra
([9]) because the hundreds are like a part of the thousands to which they
are associated and related.

Al-Istijı̄ refers here to the big world-intihā’ which moves through a zodiacal sign in 100
years. The corresponding tasyı̄r advances 0;18o per year (= 360o/ 1200).

[11] The third category affects each individual of the human race: to the
changes [in his life], in his well-being and in his freedom of election in all
the events which affect him. These are specifically related to indications
furnished by the twelve signs and the corresponding period of time is in
the category of the tens. Thus, a man is submitted to the power of each
sign during ten years. The cycle of the signs ends when a man finishes the
period of his natural life, which is a hundred and twenty years.

We have here the middle world-intihā’ which moves through a zodiacal sign in 10 years.
It affects individuals because its period is 120 years which is the natural (tabı̄cı̄) duration
of human life.

[12] There is also a fourth category which corresponds to the anniversaries
(tahāwı̄l al-sinı̄n). These are the divisions (ajzā’) of all the aforementioned
kinds. [The periods of time] related to them are in the range of the units
because [this tasyı̄r moves] one sign per year.
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As the units are common to the four categories of numbers, because we
use them to count the other orders and all numbers are based on them, the
whole world is necessarily submitted to the influence of one sign per year.
This is called the sign of the cycle (burj al-dawr) and it is the sign of the
limit (burj al-muntahā). This sign will give detailed information about the
[general] indications (dalāla) furnished by the first principles (al-mabādi’
al-ūlā) as well as about the partial changes (al-taghāyı̄r al-juz’iyya) which
take place within the different kinds of influences. Similarly the sign of the
limit participates, year after year, in the period of the second category,
which corresponds to the hundreds. Men will be submitted, in this way, to
the influence of each sign during one year, and this will be the sign of the
revolution and of the limit (al-intihā’).

Interrogations (masā’il) and elections (ikhtiyārāt) [also] fall under this
fourth division, which corresponds to units and anniversaries /Fol. 11 v/
because [human] thought does not consider periods longer than one year
when it deals with this kind of topics, as they consist in asking whether
something will happen or not, this being the end of the mental process.
The tasyı̄r or the indicators (adilla) of this kind is like the tasyı̄r of the
indicators for one year. Interrogations of a general kind are made by
people, in their own interest, instead of casting a nativity horoscope and
they enter the kind of these latter horoscopes. Their tasyı̄r is like the tasyı̄r
of nativities.

This kind of tasyı̄r corresponds to [the small world-intihā’] (one zodiacal sign per year).
It corresponds to the category of anniversaries or year-transfers (tahāwı̄l al-sinı̄n). It
offers details when calculating a tasyı̄r of a more general kind and it is also used to
predict the future of individual men. This is the kind of period that affects the horoscopes
of nativities (cast on the occasion of the birth of a child), anniversaries (cast on the
birthday of a person), interrogations (cast to answer a specific question) and elections
(cast to choose the propitious moment to undertake an activity). The tasyı̄r progresses
2;30o per month or 1o per 12 days and 1/6 of a day ([18]). Ibn Abı̄’l-Rijāl refers to this
cycle in his Kitāb al-Bāric.56

[13] Let us also remember the occult principles and their similarity to the
aforementioned four periods. The first is the period of the great
conjunction (al-qirān al-aczam) corresponding to the time required for a
shift through the four triplicities and a return of the conjunction to the
same triplicity where it began. This is a period of about one thousand
years and, therefore, it is similar to the category of the thousands and it

56 See Yamamoto & Burnett, 2000, I, pp. 559-563.
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gives similar indications corresponding to the same order. Then comes the
middle conjunction (al-qirān al-awsat), which is the time that corresponds
to twelve conjunctions, measured in mean motion (calā ’l-amr al-awsat),
and it is the equivalent of the range of the hundreds. Then the small
conjunction (al-qirān al-asgar) which is the period of time between two
Saturn-Jupiter conjunctions in that triplicity. It corresponds to the category
of the tens. After this we have the units, which are the anniversaries
(tahāwı̄l al-sinı̄n): they are parts of the whole, in which they participate as
well as in its future consequences; the same happens with the
anniversaries. The sign of the limit (burj al-muntahā) gives details about
all primary questions, and defines their essence as well as the exact times
in which the events will take place.

Al-Istijı̄ establishes a correspondence between the four world-intihā’āt periods and the
theory of Saturn-Jupiter conjunctions. For that purpose it is important to bear in mind the
standard classification of the zodiacal signs into four triplicities, which are related to the
four elements: Fire (Aries-Leo-Sagittarius), Earth (Taurus-Virgo-Capricorn), Air (Gemini-
Libra-Aquarius), Water (Cancer-Scorpio-Pisces). A conjunction of Saturn and Jupiter
takes place approximately every twenty years, two thirds of a revolution (eight zodiacal
signs) further along from the previous one. This is why these conjunctions tend to stay
in the same triplicity. There is, however, a small advance in the position of every third
conjunction, which make take it out of the former triplicity and into the next. Abū
Macshar - one of the sources quoted by al-Istijı̄ - establishes57 that the average time
between two Saturn-Jupiter conjunctions amounts to 19.848 sidereal years and that the
advance in the triplicity is 2;25,17,10,6o. A change of triplicity will, therefore, require:

30o / 2;25,17,10,6o ≈ 12.39 conjunctions
and

12.39 x 19.848 ≈ 246 sidereal years
Consequently, according to Abu Macshar, the conjunction will have shifted through the
four triplicities in:

246 x 4 = 984 sidereal years.
On this basis, al-Istijı̄ refers to the great conjunction (return of the conjunction to the
same triplicity where the cycle began), which corresponds to the range of the thousands
(984 sidereal years according to Abū Macshar); the middle conjunction, which implies
a shift in the triplicity, and belongs to the category of the hundreds (246 sidereal years
in Abū Macshar’s system); the small conjunction, the period of time between two Saturn-
Jupiter conjunctions in the same triplicity. It corresponds to the category of the tens
(19.848 sidereal years).

Finally, as al-Istijı̄ seeks to emphasise the similarity between the two kinds of
periods (intihā’āt and Saturn-Jupiter conjunctions) he needs something here to fill the gap
corresponding to the small world-intihā’ (one year periods) and, as there is nothing of

57 Ed. Yamamoto and Burnett, 2000, I, pp. 12-19, see also I, 582 ff.; Kennedy, 1962, pp.
358-359.
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the sort related to conjunctions, he puts the anniversaries in the fourth place, and in the
category of the units.

[14] All these principles (mabādi’) - I mean the conjunctions - are
mentioned in the book of Kankah al-Hindı̄, in Abū Macshar’s Kitāb al-
milal wa’l-duwal and in his Kitāb al-qirānāt, as well as in many other
books of ancient and modern scientists. They explain the origins,
extinctions and events which concern states. We have discovered that all
those who prorogated (sayyara) the principles (mabādi’) according to the
different ranges of numbers and the periods of the conjunctions did so in
ecliptical degrees (daraj al-sawā’) and did not use right ascensions for that
purpose, not even in the prorogation of the sign of the limit (burj al-
muntahā). In the same way those who refer to the influence of the twelve
zodiacal signs on mankind did not use right ascensions for this purpose.
It is clear from the meaning and purpose of their words that, in their
prorogations (tasyı̄r), they divide the sphere according to the periods which
correspond, in a natural way, to the kind [of tasyı̄r] implied. Each one [of
these kinds] is submitted to the influence of the twelve signs, which
constitute all the parts of the sphere, until the corresponding period of time
ends.

Here begin al-Istijı̄’s references to Eastern Islamic sources, among which we find Kankah
al-Hindı̄ (fl. Baghdad ca. 775-820)58, who is quoted probably indirectly both in this text
and in Sācid’s Tabaqāt59: their information on this author probably reached them
through the works of Abū Macshar (d. 886), which they seem to know well. This latter
author is, no doubt, the most important authority used by al-Istijı̄, who mentions his
Kitāb al-milal wa ’l-duwal, as if it was a different work from the Kitāb al-qirānāt.60 He

58 See D. Pingree, "Kanaka". in Dictionary of Scientific Biography VII (New York. 1973),
222-224, and G.A.S. VII, pp. 95-96. See also Yamamoto and Burnett, 2000, I, pp. 589-
592. A long quotation from Kankah al-Hindı̄ appears in cUmar b. Farrukhān’s book on
nativities and this text apparently circulated in Cordova in the second half of the tenth
century: see Pingree, 1977; a new edition of the text has been published in Yamamoto
& Burnett, 2000, II, pp. 342-344.

59 Sācid, Tabaqāt, ed. Bū cAlwān p. 59; tr. Blachère p. 48.

60 Ed. Yamamoto & Burnett, 2000: on the problem of the title see I, pp. XX-XXII and 611-
612.
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also quotes Abū Macshar’s Mudhākarāt (cf. [16]), written by his disciple Shādhān,61 and
his al-Madkhal al-kabı̄r62 (cf. [36]): all these books are also quoted by Sācid in the
Tabaqāt63.

This passage contains an interesting piece of information concerning the method
used for calculating the tasyı̄r, understood as the astrological technique which has the
purpose of establishing the date of a future event. It seems clear that al-Istijı̄ uses simple
progressions on the ecliptic and not on the equator: in his classification of the different
methods used, Hogendijk64 states that the "simple ecliptical method" is used for the
projection of rays but not for the tasyı̄r. However, we have found evidence for the use
of this method in the work of the fourteenth century Maghribı̄ astronomer and astrologer
Ibn cAzzūz al-Qusantı̄nı̄ (d. Constantina 1354)65 and it also appears in the commentary
to the urjūza of Ibn Abı̄’l-Rijāl by Ibn Qunfudh al-Qusantı̄nı̄ (1339-1407)66 and in the
work of the Moroccan astrologer Abū cAbd Allāh al-Baqqār (fl. Fez 1418)67. We may
wonder, in this context, whether we are dealing here with a technique which is
characteristic of Maghribı̄ astrology. Al-Istijı̄’s words seem to point towards its use in
earlier Classical and Eastern sources ("We have discovered that all those who prorogate
the principles according to the different ranges of numbers and the periods of the
conjunctions did so in ecliptical degrees and did not use right ascensions for that purpose,
not even in the prorogation of the sign of the limit").

[15] This introduction gives us information on the meaning of the word
tasyı̄r and on its periods of time corresponding to all species of animals
and plants. The author of the Epistles of the Brethren of Purity mentioned,
in some of these epistles, the natural period of life that corresponds to
many species of animals. When such a period is exceeded or not attained,
this is due to the influence of the malefics (nuhūs), to their aspects,
association and the interruption (qatc) they produce before things reach

61 On the diffusion of this work in the Iberian Peninsula in the twelfth century see Burnett,
2003.

62 See the edition and study by Lemay, 1995-96.

63 Sācid, Tabaqāt, ed. Bū cAlwān pp. 142, 144-145; tr. Blachère pp. 111, 112-113. See
G.A.S. VII, pp. 139-151.

64 Hogendijk, 1998. See also Nallino 1903, 309-313; Calvo, 1998b.

65 Samsó, 1997 & 1999.

66 Samsó, 2005.

67 Díaz Fajardo, 2001, p. 84.
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their completeness. It is, therefore, clear from the strength of his words on
this topic what the meaning of tasyı̄r is, as well as its purpose.

The Rasā’il ikhwān al-safa’, a work introduced in the Iberian Peninsula by al-Kirmānı̄
(d. 1066) were also known by Sācid68. It is interesting to remark that al-Istijı̄ considers
it to be the work of a single author. Here al-Istijı̄ refers (as in [14]) to the use of tasyı̄r
for the calculation of the length of the life of an individual which, apparently, was his
main concern. This is done by establishing the length of the arc between two points of
the ecliptic: one of them (called al-mutaqaddim or al-haylāj) is often the ascendent in
the horoscope, while the second (al-thānı̄ or al-qātic) can be a planet, a star, a house in
the horoscope or one of the astrological lots which exert a bad influence on the
individual and cause his death.69 The length of the life is established by giving an
equivalence in time to each degree between the two aforementioned points.

[16] The kinds of tasyı̄r which concern men are the categories of the tens
and the units, while those related to religions and states (al-milal wa’l-
duwal) are the categories of the hundreds and the units. [Finally] the
events of /Fol. 12 r/ the whole world [are regulated] by the categories of
the thousands and the units. This kind of tasyı̄r, I mean the tasyı̄r which
attributes a thousand [years] to each sign, is mentioned in the Kitāb al-
Mudhākarāt where it receives the name of Jānbakhtariyya of the world.
This work deals also with other kinds of tasyı̄r related to religions and
states, which are associated to the other aforementioned tasyı̄rs, like the
period of the great conjunction (al-qirān al-aczam); the other tasyı̄r, which
is specific for dynasties and for the transfer of religions and states from
one nation to another and from one dynasty to another, is the
aforementioned period of the middle conjunction (al-qirān al-awsat). In
the same way, the period of the small conjunction (al-qirān al-asgar)
gives specific indications for each one of the kings.

Here al-Istijı̄ summarises information already given in [9]-[14]. Abū Macshar’s
Mudhākarāt has already been mentioned in the commentary to [14]. Al-Bı̄rūnı̄, in the
Tafhı̄m,70 mentions the jānbakhtār, which he also calls al-qāsim, in relation to nativity
anniversary horoscopes (tahāwı̄l sinı̄ al-mawālı̄d): it is the divisor or distributor of the

68 Sācid, Tabaqāt, ed. Bū cAlwān p. 172; tr. Blachère p. 132.

69 Schirmer, 1934, Viladrich & Martí, 1983, Yano & Viladrich, 1991.

70 Wright, 1934, p. 521.
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fortunes of life. In al-Sijzı̄’s Kitāb al-qirānāt wa tahāwı̄l sinı̄ al-cālam71 this term
appears as the participant with the lord of the year (sālkhudāh) in a year anniversary

(tahwı̄l sinı̄ al-cālam)72.

[17] The portion (hissa) which corresponds to one year in the tasyı̄r [of
the small conjunction] is in the order of 18;29o approximately. This period
is associated to the sign of the cycle (burj al-dawr). The tasyı̄r
corresponding to the period of the middle conjunction has a portion for
each year of 1;29,4o, while the yearly portion for the tasyı̄r of the great
conjunction amounts to 0;22,16,5o.

Here al-Istijı̄ states that the portions (hissa) which correspond to one year in the tasyı̄rs
of the three kinds of Saturn-Jupiter conjunctions are the following ones:

small conjunction: 18;29o,
middle conjunction: 1;29,4o

great conjunction: 0;22,16,5o.

These values allow us to compute the length of the three periods which will be:
360o/ 18;29o = 19.477 years (small conjunction)
360o/ 1;29,4o = 242.515 years (middle conjunction)
360o/ 0;22,16,5o = 969.999 years (great conjunction)

The period of the middle conjunction is confirmed explicitly by the text ([22]) which
mentions a rounded value of 242.5 years (20 years for the small conjunction).

One can easily check (see [13]) that these parameters do not coincide with those
used by Abū Macshar or by any other known source dealing with Saturn-Jupiter
conjunctions. We should try to establish whether these parameters derive from the
Toledan Tables or from al-Khwārizmı̄’s zı̄j and the answer seems to be negative in both
cases. First of all the values given by al-Istijı̄ do not agree with the mean motion
parameters for Saturn and Jupiter squeezed by Toomer73 and confirmed by F.
Pedersen74:

Saturn: 0;2,0,26,35,17o

Jupiter: 0;4,59,7,37,19o

Difference:0;2,58,21,2,2o

and 360o/0;2,58,21,2,2o gives a number of days equivalent to 19;51,26 or 19.857
sidereal years of 365;15,24 days (the parameter used by Ibn al-Zarqālluh).

71 Pingree, 1968, p. 74.

72 See also Bausani, 1977, p. 224.

73 Toomer, 1968, p. 44.

74 Pedersen, 2002, vol. III, pp. 1139 ff.
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The same technique can be applied to the corresponding parameters in al-
Khwārizmı̄’s zı̄j75:

Saturn: 0;2,0,22,57o

Jupiter: 0;4,59,9,8o

Difference:0;2,58,46,11o

and 360o/ 0;2,58,46,11o gives a number of days equivalent to 19;50,52 or 19.847
sidereal years of 365;15,30,25,57 days.

Another possibility, which also gives negative results, is to suppose that al-Istijı̄ had
in mind two true conjunctions of Saturn and Jupiter and established the parameter from
the period of time elapsed between them. This obviously implies that al-Istijı̄’s parameter
will only be valid for a period of about twenty years and that he will have to change it
for later periods. This is, however, the technique used by Abū cAbd Allāh al-Baqqār (fl.
Fez, beginning of the 15th c.)76 and we suspect that it was also used by other Andalusı̄
and Maghribı̄ astrologers. Starting from the true conjunction in Virgo which took place
in 1007 and implied a shift to the triplicity of water77, we have calculated the
conjunctions in 1027, 1047 and 1067, as well as the conjunction in Libra in 1246 (shift
to the triplicity of air). These conjunctions have been calculated using computer
programmes based on the parameters of the Toledan Tables and of al-Khwārizmı̄’s zı̄j78:

75 Neugebauer, 1962, p. 93.

76 In his Kitāb al-adwār fı̄ tasyı̄r al-anwār. We owe this information to Montse Díaz
Fajardo who is preparing the edition of the astrological part of this work. On the
astronomical part see Díaz Fajardo, 2001.

77 This conjunction attracted the attention of Cordovan astrologers because they considered
that it announced the fall of the Umayyad Caliphate and the beginning of the fitna. See
Samsó, 2004b.

78 The skeleton of both computer programmes was designed by Prof. E.S. Kennedy during
one of his stays in Barcelona and later improved by Dr. Honorino Mielgo.
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TOLEDAN TABLES

YEAR DATE OF
CONJUNCTION

LONGITUDE PERIOD
BETWEEN
CONJUNCTIONS

1007 26.10 162;3o

1027 7.4 23;8o 19;26,47 or 19.446
sid. yrs

1047 2.11 272;51o 20;34,19 or 20.57
sid. yrs

1067 2.9 168;49o 19;49,57 or 19.83
sid. yrs

1246 21.8 198;32o 238;48,56 or
238.215 sid. yrs
since the conj. of
1007

AL-KHWĀRIZMĪ’S ZĪJ

YEAR DATE OF
CONJUNCTION

LONGITUDE PERIOD
BETWEEN
CONJUNCTIONS

1007 20.11 158;45o

1027 31.3 14;13o 19;26,38 or 19.444
sid. yrs

1047 21.10 263;46o 20;33,29 or 20.558
sid. yrs

1067 18.9 164;58o 19;54,33 or 19.909
sid. yrs

1246 25.8 185;16o 238;50,30 or
238.8419 sid. yrs
since the conj. of
1007

Al-Istijı̄’s parameters do not seem to derive from the Toledan Tables or from al-
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Khwārizmı̄’s zı̄j.79 On the possible consequences of this statement see above § 1.2.2.

[18] The monthly portion resulting from the division of the sign of the
limit (burj al-muntahā) by [the number of months] is 2;30o. This tasyı̄r is
mentioned at the end of the book on nativity year transfers (Kitāb tahāwil
sinı̄ al-mawālid) by al-Khası̄bı̄ in a passage in which he says: "Consider
the degree of the sign of the limit and its distance from the lights and
bodies of planets and stars (kawākib). Then give to each degree a period
of twelve days and one sixth". Abū Yūsuf Yacqūb b. Ishāq al-Kindı̄ also
mentioned this kind of tasyı̄r in his book on judicial astrology (fı̄’l-ahkām)
which he named the Middle Introduction (al-Madkhal al-Awsat).
Similarly, the daily portion of the tasyı̄r counted from the ascendent of the
year until its end is 59;8’, the same as the [daily] mean motion of the sun,
because it is the result of the division of the degrees of the sphere by the
[number of] days of the [solar] year. There is a reference to this tasyı̄r in
the Book of Proverbs of the Persians (Kitāb al-amthāl li’l- Furs) where it
is said: "If you want to know, day after day, what will happen to a man,
prorogate the year indicator (dalı̄l al-sana), according one degree for each
day, until the end of the year".80

As for the portions of the tasyı̄rs related to the categories of the

79 We transcribe here a John North’s judicious remark made after his reading a previous
draft of this paper: "It is not at all obvious that you can rule out a derivation of
parameters from a few calculations of actual conjunctions. I am not suggesting that he
did so, but merely drawing attention to the enormous difficulty of getting two calculators
to agree on the precise time of a conjunction, which is mathematically extremely
sensitive to techniques of approximation and minor error."

80 In the margin of the manuscript we read the following text: "I have found in both
margins of the manuscript a text which does not appear in the Eastern copy of the
Amthāl li’l-Furs. In order to know the events of nativities day after day, we should
prorogate the lord of the sign of the limit of the year (sāhib burj muntahā ’l-sana), term
after term (haddan haddan). When the progression meets a benefic (sacd) or enters a
benefic term, the new born will find favour and health on that day. Otherwise, the
prediction should be the opposite. If it is separated (insarafa) from a superior planet and
enters in application (yattasil) with an inferior planet, like... [we have been unable to
read the following line of this gloss which ends with "inferior planets" and continues]
it applies to an inferior or a descending (hābit) planet, [the prediction] will be bad in the
beginning, especially if this beginning affects caliphs or kings. In the case of war,
however, there is an indication of victory if the object of application (al-muttasal bi-hi)
is an inferior ascending planet: ascending means that it rises towards the apogee". On
terms (hadd, pl. hudūd) see Bı̄rūnı̄, Tafhı̄m in Wright, 1934, pp. 265-266.
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numbers: the yearly portion in the tasyı̄r for the natural length of human
life is three degrees. This tasyı̄r is mentioned in al-Hamdānı̄’s Book on the
Secrets of Philosophy (Kitāb Sarā’ir al-Hikma) where he says that the sign
which dominates man until the end of his life agrees with what the
ancients established when they divided the years of the fardārāt. It is clear
from this tasyı̄r that the [real] length of human life is comprised between
sixty and seventy [years], because the prorogation of the ascendent reaches
the degree of the descendent and that of the house of death, both of which
correspond to the nature of life. If the malefics are in aspect in the radical
horoscope and in the horoscope of the anniversary and if the indicators of
the new born are weak, the interruption (qatc) will take place.

Similarly the yearly portion of the tasyı̄r in the category of the
hundreds - for the events which refer to religions, states, dynasties, tribes
and atmospheric events related to these [cycles] - is eighteen minutes. The
yearly portion /Fol. 12 v/ for the category of the thousands, useful to know
events affecting the whole world, is 1;48o.81

The sources quoted in this passage begin with Al-Khası̄bı̄, who wrote a Kitab tahāwı̄l
sinı̄ al-mawālı̄d and who is probably al-Husayn/ al-Hasan b. al-Khası̄b (fl. 844), praised
by Sācid as the author of a zı̄j and of a good book on nativities (mawālı̄d)82. We also
find a book on astrological predictions by al-Kindı̄ (d. ca. 870), entitled al-Madkhal al-
awsat83. This is, apparently, the only source quoted by al-Istijı̄ which was unknown to
Sācid. Far more problematic is the identification of a Kitāb al-amthāl li’ l-Furs: this
source might be related to another mysterious Kitāb al-amthāl quoted by the Moroccan
astronomer Abū cAbd Allāh al-Baqqār in his Kitāb al-amtār wa’l-ascār.84 Finally, al-
Istijı̄ also quotes al-Hasan b. Ahmad b. Yacqūb al-Hamdānı̄ (d. 946) and his book entitled
Sarā’ir al-hikma (also quoted in a marginal note on fol. 10 v, cf. [6]). This author
appears to have been well known in al-Andalus from the time of al-Hakam II (961-976)

81 1;48,20o in the manuscript. The 20" are a clear mistake.

82 Sācid, Tabaqāt, ed. Bū cAlwān pp. 145-146; tr. Blachère p. 113. See Suter, 1900, no. 62
(p. 32) and G.A.S. VII, pp. 122-124.

83 See G.A.S. VII, pp. 130-134. We wonder whether this work should be identified with
al-Kindı̄’s "Forty Chapters" (al-Arbacūna Bāban), described in the introduction as
Madkhal ilā cilm al-nujūm. Ibn Abı̄ ’l-Rijāl, who uses this work extensively, also
mentions a book in two parts (faslāni) of only eight folios in length (this would be the
small introduction), and a third book which he calls kitābu-hu ’l-aczam (i.e. the great
introduction). See Burnett (1993), pp. 78-79, 88-92.

84 See the edition presented by Chadly Guesmi as a Ph.D. dissertation at the University of
Barcelona in 2005.
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and he is frequently mentioned by Sācid both as a historian and as an astrologer.85

The numerical parameters quoted here are obvious: a monthly portion of 2;30o

corresponds to the small world intihā’ (qismat burj al-muntahā) (cf. [12]), which
progresses one sign per year. This agrees with the number quoted by al-Khası̄bı̄ who
states the correspondence between 12 days and 1/6 and 1o, because:

12 1/6 x 30 = 365
The tasyı̄r of the ascendent of the year is considered to be equal to the daily motion of
the sun (0;59,8o), rounded to 1o per day in the Kitāb amthāl li’l-Furs. 3o per year
corresponds to the middle world intihā’ (cf. [11]) which progresses one sign per 10 years

or one revolution in 120 years. According to al-Hamdānı̄, however, the [standard]
duration of human life is between 60 and 70 years. The reason is clear: if one uses as
haylaj or mutaqaddim the ascendent of the horoscope cast at the moment of the birth of
the subject, a tasyı̄r of 3o per year will result in an arc of 180o in 60 years or 210o in 70
years, which implies that the tasyı̄r has reached the descendent (house VII) or the house
of death (VIII, assuming a mean length of 30o for each house) of the same horoscope.
Both are most unhappy places which act as thānı̄ or qātic and produce death. On the
periods called fardārs see below [20]. The passage continues with the big world intihā’
(one zodiacal sign per 100 years, cf. [10]) for which the yearly portion is 0;18o (=
30o/100) and ends with the mighty world intihā’ (one sign per 1000 years, cf. [9]) whose
yearly portion is 0;1,48o (= 360o/ 12000).

[19] We should now explain which of the tasyı̄rs offers stronger
indications and more evident influences: I say that when the tasyı̄rs we use
correspond to the categories of the four [orders] of numbers and to the
division of degrees of the supreme sphere, these should be considered the
first and the main ones whose indications are the clearest, strongest and
most evident. When such indications derive from conjunctions - which are
the result of the motions of the planetary bodies, that can be considered as
[angular] seconds (ka’l-thawānı̄) in relation to the category of the supreme
sphere, for they are below it and follow it, moving with its motion and
imitating it (muhādhiyan la-hu), and their motion agrees with its [the
supreme sphere’s] perfection and inclination and is submitted to the
influence of its [the supreme sphere’s] own necessary motion, from East
to West, and by the motion we find in it [the supreme sphere?], which is
the motion of accession and recession (al-iqbāl wa’l-idbār) - we must
assume that the indications derived from conjunctions are like the seconds
(ka’l-thawānı̄) in relation to the indications of the signs which preserve the

85 Sācid, Tabaqāt, ed. Bū cAlwān pp. 66, 113, 118, 121, 147-149, 151; tr. Blachère pp. 53,
89-90, 93, 95, 114-116, 117. See G.A.S. VII, pp. 164-165 and King, 1983, pp. 19-20;
King, 1986, p. 39 (B41).
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species (al-hāfiza li-anwāc)86.

Al-Istijı̄ considers that the tasyı̄rs which correspond to the world intihā’s and,
consequently, to the periods of 1000, 100, 10 and 1 years are those which offer stronger
and more evident indications because they are related to the sphere of the signs. It seems
that this is the eighth sphere, because it has two different motions: one is the daily
motion, from East to West, which produces a revolution every twenty-four hours; the
second is the precession of the equinoxes, interpreted here in the context of the theory
of trepidation (motion of accession and recession). These tasyı̄rs are more significant
than those related to Saturn-Jupiter conjunctions, which take place in the seventh and
sixth spheres corresponding to these two planets. It is interesting that al-Istijı̄ is
introducing here an idea which seems to derive from Neoplatonic cosmology: the inner
spheres follow the motion of the supreme one and imitate it, being submitted to its daily
and precessional motions. Such ideas were developed, in the Islamic East, by
philosophers like Abū’l-Barakāt al-Baghdādı̄ (11th-12th c.) and, in the West, by Ibn

Rushd (1126-1198) and al-Bitrūjı̄ (fl. after 1185).87

[20] The same thing may be said in relation to the fardārāt of the seven
planets and of the [Moon’s] ascending and descending nodes, which is
seventy-five years, an amount which corresponds also to the natural length
of human life. We have assigned this period to the human species because
we have discovered that the ancients divided a part of human life
according to the fardārāt of the planets. This is the period in which man
can lead an active life and take care of things: when he surpasses it, his
activity becomes weaker. They talked about human nature according to its
sharing of the nature of each one of the planets which divide the years of
its [i.e. man’s] fardāriyya. They considered this division as the best suited
for the knowledge of events which affect him, although they interpreted
anniversaries as the furthest [limit one can reach] in the division of each
one of the fardārs. They also mentioned these fardārs in the anniversaries
of nativities. This is one of the periods which govern man and the portion
which corresponds to one year, when we prorogate on it the indicators of
the new born, is four degrees and four fifths of one degree.

Al-Istijı̄ refers here, and in [18], to the periods called fardār, and, more specifically, to
the small fardār, which lasts 75 years, distributed unequally between the planets and the
nodes: Sun (10 yrs), Moon (9), ascending node (3), Jupiter (12), Mercury (13), Saturn
(11), descending node (2), Mars (7), Venus (8). These 75 years are also said to

86 Something seems to be missing in the text here.

87 See Samsó, 1994b, pp. 9-11.
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correspond to the natural length of human life (see also [11] and [18]). The
corresponding hissa per year amounts to 4;48o (= 360o/75).88

[21] We have checked experimentally (jarrabnā) this kind of tasyı̄r and we
have discovered that it gives clear, plain and precise indications on fortune
and misfortune. We have also discovered that the period of return of the
conjunction to its original location in the same triplicity in which it was
[originally] - a period of sixty years - offers clear indications on changes
in the events that affect kings and in these happy or unhappy things which
are related to every king in his country. This is one of the best natural
periods which can be used to cast the horoscopes (tawālic) of the
government of kings. The yearly portion in the tasyı̄r of this period is six
degrees.

On astrological experimentation see above [3]. After sixty years the conjunction of
Saturn and Jupiter returns to the same zodiacal sign in which it began. A hissa of 6o per

year corresponds to 360o/60.

[22] All this is the result of the laws of nature concerning the signification
of the tasyı̄rs. Indications on all these principles can be found in the books
of the ancients and any clever person having good scientific criteria will
be aware of them. There are three categories (marātib) which affect every
tasyı̄r of the aforementioned four groups. The natural periods of time
affecting the events of the whole world and on which one should prorogate
are, [first] the longest period, which corresponds to twelve thousand years.
[It is useful to remark that] the period of /Fol. 13 r/ the great conjunction
corresponds to the thousand year period per zodiacal sign. The indication
of the thousand has, therefore, a double strength because it has a share in
two natural periods. One should add to this the indication furnished by the
sign of the limit: we have, thus, three tasyı̄rs for this category if we
include the sign of the limit.

There are also three tasyı̄rs related to the events which affect religions
and states. The longest period is one thousand two hundred years, near
also to the thousand year period. The tasyı̄r according to this period
corresponds to this kind [of events] as well as the tasyı̄r of the period of
the middle conjunction, which is approximately two hundred and forty two
and a half years. The same can be said of the tasyı̄r of the period of the
sign of the cycle (burj al-dawr).

88 See Kennedy, 1962, pp. 356-358; Yamamoto & Burnett, 2000, I, pp. 592-593.
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As for the human species, it is affected by different kinds of tasyı̄rs:
the tasyı̄r related to the length of natural life, which is one hundred and
twenty years, the tasyı̄r according to the period of the years of the
fardārāt, which is seventy-five years, and also the tasyı̄r related to the sign
of the cycle (burj al-dawr). All this makes three tasyı̄rs.

The fourth category is similar to the [aforementioned] cycles (adwār),
but it is related to the accidents (acrād) that affect the human species and
its normal activities. It is a partial variety (nawc juz’ı̄) on which indications
are provided by partial conjunctions (qirānāt juz’iyya) which imply neither
a shift [in the triplicity] nor a period of time in which a complete return
[of the conjunction to its original location in the same triplicity in which
it was originally] takes place. This corresponds to the horoscopes (tawālic)
of the reign of kings and of the accession of each one of them to the
throne of their kingdom as well as of the indications which are specific to
them. This kind of event is characterized by three tasyı̄rs: the first one is
the period of return of the conjunction to its original location, which is
sixty years, the period of time between two conjunctions of Saturn and
Jupiter, which is twenty years, and also the period of the sign of the cycle
(burj al-dawr).

From this classification we can deduce the existence of a clear
correspondence and similarity between the different kinds of events that
affect the world. The tasyı̄rs are [always] three for [each one of] the four
categories, in analogy to the division of the supreme sphere into four great
parts and the subdivision of each one into three [smaller] parts: this makes
twelve parts.

Al-Istijı̄ formulates here a doctrine, later followed by other authors like al-Baqqār:89

three different tasyı̄rs, using different periods of time, are prorogated for each one of the
four different categories (marātib) of events, the tasyı̄r of the sign of the limit (burj al-
muntahā) or the sign of the cycle (burj al-dawr) being common to all of them. This leads
him, at the end of the passage, to establish a correspondence between the twelve kinds
of tasyı̄r used (4 x 3) and his previous numerological speculation ([5], [8]) about the four
90o arcs of the sphere and the division of each one of them into three parts, which makes
a total of 12 signs. The categories of events and the corresponding tasyı̄rs are:

1) Events of the whole world: tasyı̄rs according to periods of 12000 years (mighty
world intihā’, [9]), equivalent to a zodiacal sign every 1000 years; the same order of

89 Here we are using information derived from the Ph.D. thesis which is now being
prepared by Montse Díaz Fajardo and which will include editions of unpublished
Maghribı̄ texts on tasyı̄r and projection of rays by Ibn Abı̄ ’l-Rijāl (11th c.), Ibn cAzzūz
al-Qusantı̄nı̄ (14th c.) and al-Baqqār (beginning of the 15th c.).
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units corresponds to the big world intihā’, which is a period of 1200 years ([10]); finally,
the sign of the limit (small world intihā’, a period of 12 years, [12], [18]).

2) Events which affect religions and states: 1200 years (big world intihā’, [10]),
period of the middle conjunction (242,5 years, [13], [16], [17]) and sign of the cycle or
the limit ([12], [18]).

3) Events which affect human life: length of natural life (120 yrs, middle world
intihā’, [11], [18]), years of the fardārāt (75 yrs, small fardār [18], [20]), and sign of the
cycle ([12], [18]).

4) Events which affect the reign of kings: return of the conjunction to the original
sign (60 yrs, [21]), small conjunction (20 yrs, [13], [17]), and sign of the cycle ([12],
[18]).

[IV. Techniques for the computation of tasyı̄r and projection of rays:
ecliptical and equatorial methods]

[23] Having finished explaining our purpose, we shall turn now to the
disagreements between the ancients, their confusions on this topic and the
solutions they adopted. I say that I do not believe that those who projected
the rays of the stars on the plane of the equator had any clear argument or
any essential or probable pretension. In spite of this, they disagreed on this
topic. Thus, Ptolemy, author of the Tetrabiblos, prorogated the indicators
in the western quadrant of the sphere in the direction opposite to the
succession of the zodiacal signs and made his tasyı̄rs, in that quadrant, and
his projections of the rays of stars using oblique ascensions in the eastern
horizon.

After a first allusion to the topic in [14], al-Istijı̄ now begins his discussion of the
different mathematical methods used for the tasyı̄r and the projection of rays, two
astrological techniques which share common methods with the division of the houses of
the horoscope. This latter topic has been studied by North and Kennedy,90 while the
methods used for the tasyı̄r and the projection of rays have been the object of two
general studies by Calvo and Hogendijk91. The problem of the projection of rays had
attracted the attention of Andalusian mathematicians towards the end of the tenth
century,92 and, in the eleventh century, Ibn Mucādh al-Jayyānı̄ (d. 1093) had also studied

90 North, 1986, and Kennedy, 1994 & 1996.

91 Calvo, 1998b, and Hogendijk, 1998. I am using a photocopy of the typewritten paper of
Hogendijk, 1998, because it was not published in the proceedings of the conference in
which it was presented: see J.P. Hogendijk and A.I. Sabra (eds.), The Enterprise of
Science in Islam. New Perspectives. Cambridge, Mass. and London, England, 2003. See
also Nallino, 1903, 309-313; Viladrich & Martí, 1983; Yano & Viladrich, 1991.

92 Kennedy & Krikorian-Preisler, 1972; Hogendijk, 1989.
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it in a highly technical way93. Al-Istijı̄ was a contemporary of Ibn Mucādh and he was
obviously interested in the topic although his approach to it does not have the same
technical character. The information he gives, even though it is not original, has a certain
interest, as it contains certain developments for which al-Istijjı̄ seems to be one of the
oldest known sources.

Ptolemy, author of the Tetrabiblos, made progressions of the indicators (sayyara
al-adillā’) in the Western quadrant of the sphere, in the direction opposite to that of
increasing longitudes. This seems to refer to Ptolemy’s Tetrabiblos III, 10:94 "When the
prorogator has been distinguished, we must still further adopt two methods of
prorogation. The one, that which follows the order of the following signs, must be used
only in the case of what is called the projection of rays, when the prorogator is in the
orient, that is, between mid-heaven and the horoscope. We must use not only the method
that follows the order of following signs, but also that which follows the order of leading
signs, in the so-called horimaea, when the prorogator is in places that decline from mid-
heaven". Therefore, according to Robbins’ interpretation, when the prorogator (haylaj,
significator) is placed between mid-heaven and the descendent, the tasyı̄r should be
calculated in both directions. Al-Istijı̄’s interpretation apparently coincides with that of
Ibn Abı̄ ’l-Rijal in his Kitāb al-baric fı̄ ahkām al-nujūm:95 "E la oppinion de Tolomeo
e de los que con el se atorgan es que quando fuere en la .IX.ª casa e en la .VIII.ª, so
atacir es contrario otrossi contra la orden de los signos. Mas los otros sabios non se
atorgan en esto, si non que lo fazen derecho".

Al-Istijı̄ also states that both Ptolemy’s progressions (tasyı̄rāt) and projection of
rays were made using oblique ascensions in the eastern horizon when the indicator is in
the western quadrant of the sphere: near the western horizon the standard technique, in
Maghribı̄ astrology, is to use oblique descensions (equivalent to the oblique ascension of
the opposite point). The oblique ascension method for the tasyı̄r is mentioned by Ptolemy
in the Tetrabiblos III.10:96 he says that it is the usual system but that it is correct only
if the celestial body or the point of the ecliptic is on the Eastern horizon. The same
method for the projection of rays is not mentioned by Ptolemy: Hogendijk (1998) has
found it described in an appendix (probably a later interpolation) to the treatise on the
use of the astrolabe by al-Khwārizmı̄ (fl. ca. 830) and Casulleras (private communication)
has discovered a possible reference to it in the al-Qānūn al-Mascūdı̄ of al-Bı̄rūnı̄.

93 Kennedy, 1994. There are two very recent papers on this topic: one, by Hogendijk (2005)
deals with the exact mathematical method used by Ibn Mucādh; the second, by Josep
Casulleras (2004) studies Ibn Mucādh’s approximate method.

94 See Robbins, 1940, pp. 278-281.

95 Ed. Hilty, 1954, p. 175 a.

96 Ed. Robbins, 1940, pp. 286-287.
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[24] Some of the Persians (tā’ifat min al-furs), however, used right
ascensions in their projections of rays and tasyı̄rs.

The school of the Persians (tā’ifa min al-Furs) made their projection of rays and their
tasyı̄rs using right ascensions ([24]). Nallino97 considers that this probably means that,
according to the Persian method for the projection of rays, one should obtain the right
ascension of the planet or star, add to it or subtract from it the aspect (60o, 120o) and,
then, obtain the inverse right ascension of that equatorial arc in order to determine the
point of the ecliptic in which the rays will be projected. In [30], al-Istijı̄ adds that if the
rays of the planets are projected on the plane of the equator, right ascensions are
preferable to oblique ascensions.

Hogendijk (1998) documents this method (for the projection of rays) in Andalusı̄
sources, which ascribe it to the Persians: Ibn al-Zarqālluh (d. 1100) and Ibn Bāso (d.
1316)98. Casulleras, again, has found a possible allusion in al-Bı̄rūnı̄’s Qānūn. As for
the tasyı̄r, the right ascension method has been found by Hogendijk (1998) in a treatise
on the astrolabe by Abraham b. cEzra (ca. 1090-1167). Ptolemy99 accepts it only when
the significator is on the meridian.

[25] A third group (tā’ifa), composed by mathematicians (muhandisūn),
once they understood from /Fol. 13 v/ their objectives (aghrād) that their
school (madhhabu-hum) converted the rays of the stars into arcs of the
equator, did the same with the arcs of the tasyı̄rs, and identified this with
a doctrine (madhhab) attributed to one of the Hermes. They wrote
mathematical books on this topic which they published without giving any
kind of proof or explaining why it is necessary to convert the star rays or
the arcs of the tasyı̄rs into arcs of the equator.

This passage deserves a few comments: first of all the "objectives" (aghrād) of the
mathematicians might be - following what Ibn Mucādh al-Jayyānı̄ states in his treatise
on the projection of rays100 - to establish a relationship between the division of the
houses of the horoscope, the projection of rays and the tasyı̄r, on the one hand, and the
daily motion which takes place on the plane of the equator, on the other101. A certain

97 Nallino, 1903, p. 312.

98 Puig, 1987, p. 82 for Ibn al-Zarqālluh; as for Ibn Bāso, see Calvo, 1993, pp. 199 (tr.)
and 174 (Ar. text): the source of this passage seems to be the aforementioned text of Ibn
al-Zarqālluh. See also pp. 92-93.

99 Tetrabiblos, ed. Robbins, 1940, pp. 288-289.

100 See Kennedy, 1994; Hogendijk, 2005(?); Casulleras, 2004.

101 This remark was made to us by Josep Casulleras.
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confirmation of this hypothesis may be found in al-Istijı̄’s own remark that the only
reason for the projection on the equator was that the daily motion takes place around its
poles ([30]). On the other hand, although the text does not explain which method is used
by these mathematicians (the reference to the transformation of an ecliptic arc into an
equatorial arc is too vague), the statement that it is a procedure ascribed to one of the
Hermes leads us to conjecture an identification with a method which uses position circles
or semicircles.102 A position circle, called al-ufq al-hādith ("incident horizon") in
Eastern sources (apparently the term was coined by Muhyı̄ al-Dı̄n al-Maghribı̄)103 is
a great circle which passes through the North and South Points of the horizon and
through another astrologically significant point on the celestial sphere. The use of
position circles coincides with the attribution to Hermes of methods or techniques based
in them on Andalusian sources such as Ibn al-Zarqalluh and Ibn Bāso104. On the other
hand, Hogendijk105 has reminded us of the existence of an interesting astrolabe, made
in Toledo in 1029-30, which includes two plates for the projection of rays for latitudes
38;30o (Cordova) and 42o (Saragossa?) with position circles which intersect the equator
at 6o intervals106. To this one should add the use, by Maslama al-Majrı̄tı̄, of the four
position circles method for the approximate computation of tables for casting the rays in
his revision of al-Khwārizmı̄’s zı̄j:107 the same method was presented by Ibn Mucādh
al-Jayyānı̄. Furthermore, Maslama’s disciple, Ibn al-Samh, used position circles
intersecting equal 30o divisions of the prime vertical for the computation of the houses,
though not, apparently, for the tasyı̄r and the projection of rays. These latter references
account for al-Istijı̄’s allusion to the mathematicians in the Andalusian context.

[26] As for Muhammad b. Jābir al-Battānı̄, he saw the errors of that school
concerning the projection of rays. [This is why] he ignored it and did not
pay any attention to it. Instead of this he followed, in this topic, the rules
of demonstrative law (al-qānūn al-burhānı̄) and operated with ecliptic
degrees (daraj al-sawā’) in the projection of rays when the planets and the
stars (al-kawākib) did not have any ecliptic latitude. When the celestial

102 Hogendijk, 1998, § 6.1.

103 See Kennedy, 1996, pp. 555-556 and Dorce, 2002-03, pp. 63-76.

104 Puig, 1987, pp. 85-86; Calvo, 1993, pp. 90-93, 201-202 (tr.), 178-181 (Ar.).

105 Hogendijk, 1998, § 3.1.3.

106 Woepcke, 1858. Position circles passing through the endpoints of 30o divisions of the
equator in an astrolabe plate designed for the equalization of the houses, tasyı̄r and
projection of rays are described by al-Bı̄rūnı̄ and by the Libro del Ataçir of the Alfonsine
Libros del Saber de Astronomía: cf. Viladrich & Martí, 1983 and Samsó (1996) pp. 591-
594.

107 Hogendijk, 1989 and 1998, § 4.6.

XIV



203The Epistle on Tasyı̄r by al-Istijı̄.

body has latitude, then the two trines and the two sextiles diverge on the
ecliptic. In that case, he explained a method of computation which allowed
him to know the sextile and the trine on the ecliptic when the star or the
planet has ecliptic latitude. This chapter of his book is one of the most
brilliant and extraordinary things.

Al-Istijı̄ refers here to chapter 54 (projection of rays) of the zı̄j of al-Battānı̄ (d. 929).108

This is the first passage in which he quotes this zı̄j (see also [28] and [31]) - a work
which had circulated in al-Andalus since the time of Maslama al-Majrı̄tı̄ and which had
been used for the compilation of the Toledan Tables109. The method used by the
Eastern astronomer for the projection of rays of a planet with no latitude is the simple
ecliptical method. If the planet has latitude but we want to project its rays in a right or
left quadrature, the projection will always be 90o. In the case of the trine or the sextile,
the procedure used is a refinement of the simple ecliptical one and it appears in other
Eastern astronomical sources:110 the planet is one of the vertices of a spherical right-
angled triangle in which the hypotenuse is an arc of a great circle the length of which
equals the aspect (60o for the sextile, 120o for the trine) and which unites the planet with
the ecliptic, while the two other sides are the latitude of the planet and the length (on the
ecliptic) of the projection which we want to know. Two sides being known, the third one
can be determined.111

[27] As for me, I feel somewhat surprised by those who ascribe to the rays
of stars and planets twists and deviations on the sphere due to the
inclinations of the horizons and consider that such inclinations cause an
effect on the configurations (ashkāl) of celestial bodies on the sphere, that
is on their mutual positions. These are people who ignore the category
(martaba) of the sphere and its natural conditions (ahwāl), as well as the
motion [of such conditions] following their own natural objective, the
position some of them occupy in respect of the others, and the fact that the
changes they produce in this world are not due to their own intentions but
to the effect of their motions and the different configurations they present

108 Nallino, 1899, p. 197; Nallino, 1903, pp. 131, 307-309.

109 Sācid, Tabaqāt, ed. Bū cAlwān pp. 142-143; tr. Blachère p. 111-112.

110 Kennedy & Krikorian-Preisler, 1972, pp. 375-376; Hogendijk, 1998, § 4.1.

111 Al-Battānı̄’s Arabic text seems corrupt and Nallino has made a very reasonable attempt
to correct it, based on the assumption that al-Battānı̄ is using the same procedure as in
chapter 26 of his zı̄j (how to find the distance between two stars or planets, one of them
on the ecliptic, while the other has latitude). Here the distance (60o or 120o) is known
and we must find the difference of longitudes.
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due to their mutual positions.

In agreement with what al-Istijı̄ says in [30] (right ascensions being preferable to oblique
ones), he seems here to criticise the use of oblique ascensions for the computation of the
tasyı̄r. The influences of the heavenly sphere do not depend on the local latitude. Stars
and planets adopt certain ashkāl (figures, configurations, aspects) due to their relative
positions on the sphere and such ashkāl bear no relation to the inclination of the local
horizon.

[28] In this respect, Muhammad b. Jābir al-Battānı̄ also followed the
opinion of those people on the tasyı̄r and operated with it (sannafa-hu) in
an approximate way. The cause of his [error] was his lack of knowledge
of the meaning of tasyı̄r and the fact that he had done little research into
its causes and objectives.

Al-Istijı̄ refers here to chapter 55 (tasyı̄r) of al-Battānı̄’s zı̄j112 in which the Eastern
astronomer uses, for the tasyı̄r, the hour line method, which Ptolemy (Tetrabiblos III,
10,)113 considered an approximation to the position semicircle method, and calculates
an arc on the equator and not - as in the case of the projection of rays - on the ecliptic.
These two facts agree with al-Istijı̄’s words which point to the approximate character of
al-Battānı̄’s method (approximate in relation to the exact computation according to the
position semicircle method). Al-Istijı̄’s harsh criticism of al-Battānı̄, compared to his
praise ([26]) of his method for the projection of rays, shows that he favours the
computation of both tasyı̄r and projection of rays on the ecliptic: the use of the equator
is considered an error. As Hogendijk114 has remarked, Ibn Bāso115 attributes to al-
Battānı̄ a method for the computation of the tasyı̄r which is a simple variant of the one
he uses for the projection of rays and we may wonder whether there was an Andalusian
tradition which, in agreement with al-Istijı̄’s view of the problem, ascribed to al-Battānı̄
a method for the tasyı̄r which was extrapolated from his procedure for casting the rays.

[29] This, in spite of the fact that all ancient authors, in olden times, had
established the fundamentals of astrology and fixed the mutual
configurations of planets, because they concur in their indications on the
existence of a particular effect. This takes place when they present one of

112 Nallino, 1899, pp. 198-203; Nallino, 1903, pp. 131-134, 313-317. See also Yano &
Viladrich, 1991, p. 7.

113 Ed. Robbins, 1940, pp. 291-305.

114 Hogendijk, 1998, § 3.1.5.

115 Calvo, 1993, pp. 199 (tr.) and 174 (Ar.).
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the aforementioned configurations which are the conjunction, the two
quartiles, the two trines and the two sextiles. They declared their
judgement, based on this [the aforementioned configurations], in
interrogations (masā’il), particular elections (ikhtiyārāt)116, and [also] on
the application (ittisāl) of the Moon to the planets, and discovered
indications which are always true. All this in spite of the fact that I say
that there is no evidence that a single [astrologer] - about whom we have
information or know the methods he used for casting his predictions - has
used an experiment (tajriba) to justify and verify his predictions with the
exception of interrogations, elections and the general conditions of nativity
horoscopes (nasb) which have been observed (marsūda). All other things
are corrupt (fāsid) due to the bad quality (fasād) of the zı̄jes. Among these
[corrupt predictions] we find all kinds of anniversary horoscopes, the
measurement of applications (maqādı̄r al-ittisālāt) due to the variation in
the [mutual] distances of the planets, because they calculated them in
inaccurate positions, especially in several kinds of applications which give
an indication on a nativity or another kind [of prediction], related to the
slow [motion of a planet], as well as many other things /Fol. 14 r/
concerned with the knowledge of astrological lots (sihām). They state, in
nativity horoscopes, that the Moon is in quartile or trine aspect with such
and such a planet, that every planet presents such and such a configuration
being in aspect with another one, and that the result of all this is fortune
or misfortune.

Ancient astrologers agree on the general consequences of the ashkāl (here clearly
identified with aspects) for interrogations and elections. These kinds of astrological
predictions, together with nativity horoscopes, are the only ones which have been studied
from the point of view of "experience" (see [3]). The reference to observed nativity
horoscopes seems to be related to the determination of the exact moment of birth by
astronomical observation: we will see later ([34]-[35]) that al-Istijı̄ is particularly
interested in nativity horoscopes based on the technique of the animodar (computation
of the moment of the conception of the newborn). This kind of horoscope can be
considered to be generally reliable if the zı̄j used was sufficiently precise, which is not
the case in most instances. Astrological predictions cannot be accurate if the planetary
positions and the division of the houses of the horoscope have not been computed with
an adequate zı̄j. The situation may be particularly delicate when the motion of a planet
is slow. On this topic (zı̄jes and the possible references of al-Istijı̄ to the Toledan Tables)
see above § 1.2.2.

116 In distinction to "general" elections, and refering to chosing the best times for particular
activities.
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[30] Their prediction is considered to be true. If they had considered those
configurations having in mind the projection of rays according to their
school, their mutual relations [of the planets] would not justify their
predictions, both the corrupt and the adequate ones. We should also
consider that, if the rays of the planets were projected on the equator, the
projection of rays should not be counted in degrees of oblique ascension,
but in degrees of ascension in the horizon of the equator, no matter
whether the rays are deviated towards the north or the south, for in the
case of such deviation, the rays will be projected on a circle parallel to the
equator. In fact, we should say that this school has no argument to
maintain this pretension other than their remark that the motion of
revolution in right [ascension] (al-haraka al-dawriyya al-mustaqı̄ma) takes
place around the two poles of the equator and that the sphere of the
equator is the one that transmits this equal motion to all the other
[spheres], this being the reason for the projection of rays on the zone
(mintaqa) of the equator and according to its rotation. The result of such
ideas is what I have already mentioned: the rays, which are on the sphere
[of the signs] and the dimensions of their arcs measured on the ecliptic,
[are projected] according to the ascensions of the signs for the horizon of
the equator. One could ask these people how should we operate when we
want to project the rays of a celestial body in latitude. In their opinion
they consider that a star or planet projects its rays in latitude on only one
circle, either on the zone (mintaqa) of the right sphere, if the celestial
body is on it, or on a circle parallel to [the equator]. Then the ray is
reflected (yancatif) from this line [the parallel circle?] towards the zone
[mintaqa, i.e. the plane of the equator] and towards the plane of the
ecliptic, right and left. Nobody with a knowledge of mathematics or
physics can imagine how the configurations (ashkāl) affecting the rays of
stars and planets can agree with their opinion and produce angles and
changes in the direction. All this is pure nonsense and error.

On the use of right ascensions instead of oblique ascensions see above [27]. As in [32]
below. Al-Istijı̄ seems here to argue on cosmological grounds: in [19] he ascribed to the
same sphere the daily motion of 360o from East to West and the motion in accession and
recession. He speaks here (according to those who favour the projection of rays and
tasyı̄r in the plane of the equator) of a "sphere of the equator" (ninth sphere?), also
mentioned in [32] together with a "sphere of the ecliptic" (eighth sphere?), the former
being responsible for the daily motion of the universe, transmitted to the inner spheres.
On the projection of rays of a celestial body having latitude, one should bear in mind that
the systems for such projection used both by al-Khwārizmı̄ and Maslama al-Majrı̄tı̄ (the
same could be said of Ibn Mucādh) only consider celestial bodies with zero latitude. As
for the projection of rays of a body with latitude on a circle parallel to the equator, al-
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Istijı̄’s allusion reminds us of the procedure for the tasyı̄r explained by Ibn Abı̄ ’l-Rijāl
in the Kitāb al-Bāric,117 in the Hyderabad recension of Ibn Ishāq’s zı̄j,118 as well as
in Abū cAbd Allāh al-Baqqār: an approximate value for the declination of the star or
planet is found by adding algebraically the latitude of the celestial body to the declination
of its ecliptic degree of longitude (δg + β). Then we find the ecliptic degree whose
declination equals δg + β. This determines the point of the ecliptic which we should use
as the second indicator when tasyı̄r is involved, because it rotates on the same majrā as
the star or planet.

[31] The correct projection of rays consists in imagining the body of the
planet or star on the surface of the sphere and tracing on it a great circle
which passes through the centre of the body of the planet and divides the
sphere in two halves. Then we divide this circle into an arbitrary number
of parts and take the sixth part of this number or the sixth part of that
circle, the result being the sextile of that planet, in any of the directions of
the sphere. The same technique can be applied to the trine, taking a third
part of the circle, or to the quartile, with the fourth part of the circle. The
figure of the quartile will be formed by great circles because it is the half
of the opposition, which divides the sphere into two halves. Only this
opinion can be accepted by imagination and intelligence and this is what
we have found to be influential both in partial and in general predictions.

This description of the "correct method" for the projection of rays is too vague: an
infinite number of great circles will pass through the centre of the body of the planet or
star. Al-Istijı̄ seems to refer to the method used by al-Battānı̄ ([26]): when the planet or
star has no latitude (i.e. it is placed on the ecliptic), the great circle in question will be
the ecliptic itself on which we will take the arcs of 60o, 90o or 120o corresponding to the
tasdı̄s, tarbı̄c and tathlı̄th. When the planet or star has latitude, the point in which the
rays are projected must be on the ecliptic. As we know the longitude and latitude of the
star or planet and the distance between it and the point of the ecliptic in which the rays
will be projected (60o or 120o) the problem is to find the longitude of that point. The
method used by al-Battānı̄ is equivalent to a simple application of the cosine law which
appears in Bı̄rūnı̄’s Maqālı̄d119 (attributed to al-Battānı̄ and al-Sūfı̄) and in chapter 52
of the Alfonsine Libro de las taulas120 (attributed to al-Battānı̄ also). Canons Cb and

117 Sp. translation ed. by G. Hilty (1954), pp. 175-176.

118 Mestres (1996), p. 404. We are also using A. Mestres’ unpublished Ph.D. dissertation
which includes an edition of the Arabic text and a detailed commentary of the canons
of this recension.

119 Debarnot, 1980, pp. 268-269.

120 Chabás & Goldstein, 2003, pp. 91-92, 222.
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Cc of the Toledan Tables121 follow the tradition of al-Khwārizmı̄-Maslama, which uses
projections onto the equator and does not consider a planet or star with latitude.122

[32] As for those who obtain the arc of tasyı̄r from an arc of the equator
they are people who drop from this science the indications furnished by
the ecliptic and do not ascribe to it any power or influence. All
philosophers ascribe such indications to it [i.e. the sphere of the signs].
This is the most clear and obvious idea we can obtain and it derives from
the strength of what we have already said in this book of ours. We will
not find in any of /Fol. 14 v/ the outstanding philosophers any attribution
of indications - about changes which take place in persons (ashkhās) and
other kinds (anwāc) [of beings] - to the sphere of the equator. The only
purpose of the calculation of ascensions is to know the times of night and
day in any place and the amount of rotation of the sphere since a given
moment in order to obtain the ascending degree of the ecliptic - which is
the result and the application they seek if they are clever enough to
understand it - and to establish also the tenth and fourth cusps. These
people, however, considered that the result (natı̄ja) was a premise
(muqaddima), they inverted the idea, went astray (dallū) and led other
people astray from the right path (adallū can al-sabı̄l). They also measured
the times in all kinds of predictions ascribing one year to each degree and
proceeded along this line against the requirements of the laws of nature
(qānūn tabı̄cı̄) and scientific reasoning (qiyās cilmı̄). They also established
that the portion (hissa) [of time] which corresponds to one degree in the
tasyı̄r of the ascendent of an anniversary is one month. It is obvious that,
in this [equivalence], there is limitation, error and ignorance, for the tasyı̄r
of the ascendent of the newborn will not reach the fourth cusp in most
cases and the [tasyı̄r of the] ascendent of the anniversary will not exceed,
according to their pretension, twelve degrees. Let us forget this absurdity
that does not have any meaning and is not supported by any experience
(tajriba).

See above [14], where he has begun his defence of the computation of the tasyı̄r on the
plane of the ecliptic. On tajriba see [3]. As in [30], our author argues on cosmological
grounds: the sphere of the ecliptic is, probably, the eighth sphere, the sphere of the fixed
stars, on which sidereal longitudes are computed, and one must bear in mind that the
astrological tradition which predominated in al-Andalus and the Maghrib was based on

121 Ed. F.S. Pedersen, 2002, pp. 474-475, 676-677.

122 Cf. Kennedy & Krikorian-Preisler, 1972; Hogendijk, 1989.
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sidereal astrology. The sphere of the equator is, also probably, the ninth sphere, which
is starless, on which tropical longitudes are calculated and which has no significance for
Maghribı̄ astrologers. Regardless of the fact that tasyı̄r techniques intend to calculate
time, and that time is computed on the basis of rotations on the plane of the equator, al-
Istijı̄ considers that such rotations are only important when fixing the time for the
calculation of the ascendent and the division of the houses. His criticism of the
computation of the tasyı̄r on the plane of the equator is particularly harsh due to the
Qur’ānic expressions he uses: "led other people astray from the right path" (adallū can
al-sabı̄l).See Qur’ān 4:44; 5:12,60,77; 6:116,117; 10:88; 14:30; 22:9; 25:17,34,42,44;
33:67; 38:26; 39:8; 53:30; 60:1; 68:7. He is also critical of the units used for the
calculation of time (1o per year and 1o per month)123: in a nativity horoscope, if we
consider 90o as an approximate distance between the ascendent and the fourth house, a
tasyı̄r of the ascendent of 1o per year will require 90 years to reach house IV and this
exceeds the mean length of human life; on the other hand, in an anniversary horoscope,
the tasyı̄r of the ascendent based on a time equivalence of 1o per month will only reach
12o from the ascendent in one year. Besides, these velocities for the tasyı̄r do not agree
with the standard equivalences used in the different tasyı̄r periods he has mentioned (see,
for example, [22] for events which affect human life).

[33] I say that the reason behind their disagreements and changes of
opinion, both correct and incorrect, is due to the fact that they discovered
influences which contradicted what they themselves had established in
their principles. Then they imagined what we have mentioned as a result
of things which became true as a result of sheer coincidence and they
based themselves on this. Then they changed from one school into another
and this increased their discord and divergences. They found that
influences contradicted their principles due to the errors of their zı̄jes and
the fact that the positions of planets did not agree with the hidden places
they actually occupied.

Now, thanks to God, we have finally perfected our knowledge of the
reasons (cilal) behind the motions of heavenly bodies and we know the
causes which lead to their irregularities (ikhtilāf). We have thus acquired
an authentic knowledge which our predecessors - about whom we have
information and whose reputation has reached us - did not have. We have
checked their tasyı̄rs and projection of rays according to their opinions and
schools without finding any significant changes. We have found that the
tasyı̄r for the periods of time mentioned in this book of ours and using the
method we have described - I mean with ecliptic degrees - gives the most
reliable, clear and evident indications. We have studied them for the

123 Ibn Abı̄’l-Rijāl (ed. Hilty, 1954, p. 175) mentions 1o per year for the tasyı̄r of the
ascendant for the computation of the length of the life of the newborn, and 30o per year
for the "revolutions" (tahāwı̄l al-sinı̄n).
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different kinds of astrological predictions - I mean the tasyı̄rs for states,
religions, horoscopes (tawālic) of the accession to power of kings and
anniversaries - obtaining out of all this a set of very clear results which are
wonderful and an extraordinary science.

On the good results obtained by the Toledan team in their analysis of the irregularities
in the motion of planets see above [2] and § 1.2.2 (on the Musahhah Zı̄j and its
problematic identification). Al-Istijı̄ insists here on the importance of astrological
experience (see [3]) and states that he has checked his doctrine on tasyı̄rs and projection
of rays against known historical results related to states, religions, horoscopes of the
accession to power of kings and anniversaries. This list complements another given in
[29]: ancient astrologers have checked their results in interrogations, elections and
"observed" nativity horoscopes (not animodar, on which see below [34]- [35], or in
anniversary horoscopes).

[V. Use of the animodar for the computation of the ascendent of a
nativity horoscope]

[34] Glory and gratitude to God for the precious and marvellous benefits
he has given us and because he has bestowed upon us the inspiration
which has led us to perform research on the animodar which allows an
accurate computation of the degree of the ascendent of the newborn which
is the basis (al-asl) and the most obvious haylāj (al-haylāj al-qā’im). The
tasyı̄r derived from it is called al-jānbakhtār. The lots (sihām) are
projected from it and their precise positions are known from it, as well as
the configurations (ashkāl) of the heavenly bodies. The horoscope (sūra)
of the animodar for us, as we have already said in this book, is based on
the fact that one of the cusps of the nativity horoscope is equal to the
degree of the planet which dominates (al-mustawlı̄) the conjunction or
opposition which took place before the nativity. We record this /Fol. 15 r/
together with the animodar of the falling of the drop [of sperm] (masqat
al-nutfa) in case we have been unable to determine, by observation, the
ascendent of the nativity or if the birth has taken place during the night
and the cusps have a number of degrees which is very similar as it
happens to the signs and degrees near to the two equinoxes when they are
ascending. There is sometimes a delay in the observation, the cusps are
similar; one cannot determine, then, the degree of the ascendent correctly
by observation and it is necessary to use the procedure of the animodar of
the fall of the drop [of sperm]. We have written a clear epistle on this
topic. These two animodars do not coincide when they are computed with
any of the extant zı̄jes, with the only exception of our corrected zı̄j (zı̄ju-nā
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al-musahhah). This is due to the precision with which it calculates the
position of planets, the correct results obtained for the lunar longitude and
the correctness of its equation.

Here al-Istijı̄ refers to another astrological technique: the calculation of the animodar, on
the subject of which he states that he has written an epistle. Its purpose is to obtain the
ascendent at the moment of a nativity, the main difficulty being that of determining the
hour of birth which can be established, in daytime, using a sundial, although Ptolemy
(Tetrabiblos III,2)124 emphasises the errors in which practitioners of astrology might
incur when they use solar instruments (such as sundials) or water clocks. The difficulty
increases during the night. The allusions of our text to observational techniques used to
establish the position of the cusps seem doubtful, for the longitude of the cusps was
normally obtained by calculation, using a zı̄j, and knowing both the latitude of the place
and the hour of the day or night.125 If the ascendent coincides with one of the
equinoxes, the arcs between the cusps amount to 90o and each house of the horoscope
will have a length of 30o in most techniques of domification. This explains al-Istijı̄’s
remark ("the cusps have a number of degrees which is very similar as it happens with
the signs and degrees near to the two equinoxes when they are ascending"), although we
do not understand the reference to the difficulty of observing the positions of the cusps.
All this explains the use of indirect techniques for establishing the longitude of the
ascendent such as the animodar. In [6] he has already mentioned Ptolemy’s method
(Tetrabiblos III.2)126: the distance of the ascendent (one of the cusps according to al-
Istijı̄, and other Arabic astrologers) from the beginning of its sign (it is easy to observe
the ascending sign during the night) equals the distance, also from the beginning of its
sign, of the planet which dominates the horoscope of the conjunction or opposition of the
Sun and Moon which took place before the nativity. His reference to the animodar of the
fall of the drop (of sperm) seems to be related to a second technique, ascribed to Hermes,
for the calculation of the animodar: the lunar longitude at the instant of birth is the
ascendent at the instant of conception; conversely, the lunar longitude at conception is
the ascendent of the nativity. Thus, if the moment of birth is known approximately and
the duration of pregnancy can be established127, the astrologer can easily calculate the
lunar longitude at the moment of conception and, consequently, he will also know the
ascendent of the nativity. This procedure takes advantage of the fact that the daily
rotation of the earth, which determines the longitude of the ascendent, is much faster than
the motion of the Moon.128 Al-Istijı̄ has apparently used the two animodar techniques

124 Ed. Robbins, 1940, pp. 229-235; see Kennedy, 1990, pp. 139-144.

125 On the problem of the determination of the ascendent see Kennedy, 1990.

126 Ed. Robbins, 1940, pp. 228-235.

127 The problem of the duration of pregnancy is studied thoroughly by Ibn al-Kammad (fl.
Cordova, 1116): see Vernet, 1949.

128 Kennedy, 1990, pp. 140-141.
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and he has only obtained the same results when using the mysterious "corrected zı̄j" (see
§ 1.2.2). This is one of the arguments he will employ to validate this work. On the
janbakhtār see [16].

[35] We have experimented on this with many nativities observed [by us]
and with other, useful, nativities which had been observed [by others].
This practice of ours met with an abiding success. Then, we used this
technique with other nativities whose data were not reliable (mukhammana
al-hirz), we applied the tasyı̄r and we obtained the most exact and evident
indications as well as the clearest influences. In many nativities we found
important differences between the degrees of the ascendents found [in the
horoscopes] and the correct degrees of the ascendents. We obtained with
this many results which would take too long to comment on and explain
here. To prove that our method is correct [seems unnecessary] because its
validity is shown by things which happen necessarily. I do not consider
correct129 most of the nativities computed by several astrologers. This is
one of the reasons for the introduction of errors in their method, but they
pronounce judgements based on them. I have only found a few among
them who come near to the truth. In others, I have discovered errors of
almost a sign or amounts of this order. This is why the ancients fall short
of the truth when they evaluated the validity of this animodar and its
agreement with the animodar of the [planet] which governs the
aforementioned conjunction or opposition. [Add to this] what has already
been said about the errors and wrongness of zı̄jes and the curious
ignorance of many professional astrologers about the lot of Fortune (sahm
al-sacāda).

This passage underlies what seems to have been al-Istijı̄’s main interest: the use of the
technique of animodar to compute the ascendent of a nativity. His critical approach to
astrology has led him to analyse horoscopes cast by other astrologers and to compare the
ascendent calculated directly with the ascendent he obtains with the two animodars. On
the other hand he has "experimented" with this technique, which probably means that he
has checked his predictions against the real events in the life of the subjects of his
horoscopes. He finally insists on the errors of zı̄jes. On the Lot of Fortune see below
[36].

129 Sahı̄hat al-dihān in the MS which does not seem to make much sense. This is why we
have corrected it to sahı̄hat al-burhān.

XIV



213The Epistle on Tasyı̄r by al-Istijı̄.

[36] Abū Macshar, in his book Great Introduction to Astrology, mentioned
this when he said: "The lot of Fortune is the ascendent of the Moon. This
means that when you multiply the number of hours elapsed of the day by
the time-degrees of one hour and subtract this amount from the position
of the Moon, the resulting number will intersect the position of the lot".
Abū Macshar al-Balkhı̄ [also] said on this: "I have checked (jarrabtu) this
and I have found results which are near to what they [= the ancients] said"
although if the control was made (law jurriba) in some places of the
ecliptic when they are ascending, the results obtained would be very
different. On this topic I wrote in a margin of his book: "If you had done
this with ecliptic degrees130, you would have obtained a correct and
truthful result". To explain this: if you take the distance in ecliptic degrees
between the Sun and the degree of the ascendent and subtract the amount
from the position of the Moon, on the ecliptic also, the resulting number
would correspond to the position of the lot of Fortune. There are some
who do not realize that if the Sun is in midheaven and the Moon is in the
eleventh house, if you take the arc comprised between the position of the
two and add it to the position of the ascendent, the distance of the Sun
from the ascendent is equivalent to the distance of the Moon from the end
of this arc which is the arc of the lot of Fortune. All the lots are calculated
in a similar way and this is something so obvious that nobody having
intelligence and capacity for comprehension can ignore it.

The passage from Abū Macshar’s Madkhal Kabı̄r, quoted non-literally here, can be found
in a footnote to the edition of al-Istijı̄’s Risāla.131 Actually Abū Macshar gives this
procedure for the computation of the Lot of Fortune, as something he ascribes to other
unknown astrologers, probably "the ancients", although he has checked it and established
that it gives results which are, sometimes, near the actual position of the Lot (wa
rubbamā waqaca qarı̄ban min dhālika ’l-makān). The method establishes that one should
subtract the time-degrees corresponding to the number of hours elapsed since sunrise
directly from the lunar longitude (Abū Macshar states, and this has been omitted by al-
Istijı̄, bi ’l-daraj al-sawā’, in ecliptic degrees). The expression "ascendent of the Moon"
appears in Ptolemy’s Tetrabiblos (III, 10)132 where it is explained by the fact that the
Moon is distant from the Lot of Fortune by the same number of ecliptic degrees as the
Sun from the ascendent. The same explanation is given here by al-Istijı̄. The standard

130 bi-daraj al-sawā’ usually means, in Maghribı̄ astronomy, "in ecliptic degrees", although
here it would make more sense to interpret "equatorial degrees".

131 Lemay, 1995-96, III, 620.

132 Ed. Robbins, 1940, pp. 276-277.
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procedure, in the simple expression appearing in the Tetrabiblos (III, 10)133, is
explained by al-Bı̄rūnı̄:134 s being the longitude of the Sun, m that of the Moon and h
the longitude of the ascendent, the Lot of Fortune (Lf) will be:

Lf = h + (m - s)
which is equivalent to al-Istijı̄’s formulation (m - (s - h)). Al-Bı̄rūnı̄ also mentions Abū
Macshar’s second procedure, which can be formulated as:

Lf = m - d
in which d corresponds to the rotation of the sphere since sunrise expressed in time
degrees. The logic of this expression is based on the assumption that:

d = s - h
which would be true if h and s were measured on the equator instead of being ecliptic
longitudes. Ecliptic points cross the horizon at variable rates and this explains both Abū
Macshar’s remark "I have found results which are near to what they said" (in some
instances the approximation might be good enough) and al-Istijı̄’s criticism: "if the
control was made in some places of the ecliptic, when they are ascending, the results
obtained would be very different".

[VI. The author insists on the need to compute the tasyı̄r on the ecliptic]

[37] I see that they require [the use of] the ascensions of the signs which
are /Fol. 15 v/ the periods of time determined by rotation, in their
displacement, and make serious efforts in this regard, even in the most
obvious things. One is led to believe that, in these situations, the errors are
due, in most of the cases, to the translators who have been unable to write
a single correct sentence. Maybe the ancients mentioned the rotation of the
sphere, in their own language, meaning the sphere to which [astrological]
judgements are referred, which is the ecliptic, but the translators translated
this as the rotation of the equator. This is also mentioned by Ahmad b.
Yūsuf al-Kātib when he deals with proportion (nisba) and proportionality
(tanāsub) and, concerning proportion, states that the errors introduced in
that concept were the responsibility of translators. The same can be said
about the sign of the limit (burj al-muntahā): [the astrologers] neither
explained how to use it nor considered the degree of the limit (darajat al-
muntahā) and its tasyı̄r for the rest of the year, with the sole exception of
al-Khası̄bı̄. They used the sign of the limit instead of the ascendent of the
anniversary, without paying attention to the moment in which it reaches

133 Ed. Robbins, 1940, pp. 275-277. Abū Macshar (Lemay, 1995-96, III, 619) gives a more
elaborate definition of the Lot of Fortune, making it depend on whether the horoscope
is cast by day or by night. The same procedure is explained in other sources such as
Kūshyār b. Labbān (see ed. Yano, 1997, pp. 62-63) and al-Bı̄rūnı̄ himself.

134 Haddad, Pingree & Kennedy, 1990, pp. 18-23, 43-45.
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the lights of the celestial bodies, both in the radical and in the anniversary
horoscope, and to which planet belongs the term (hadd) reached by its
tasyı̄r, I mean the tasyı̄r of the degree of the limit. They did not ask
themselves how to calculate this tasyı̄r, why the degrees of the ascensions
are not used for it, what is the difference between the tasyı̄r of the sign of
the limit, in ecliptic degrees, and the tasyı̄r of the ascendent and of the
haylāj, in ascensional degrees, and why one method is used in one case
and another method, of a different kind, in the other. According to them,
these are some of the strong similarities from which they obtain indications
about the arrival of the haylāj to the lights and bodies [of the planets] and
which they use as the most solid foundation for the different kinds of
predictions.

Here al-Istijı̄ insists, once more, on the use of simple prorogations on the ecliptic, instead
of finding the corresponding equatorial ascensions and working with them (see above
[14], [23]-[28], [30]-[32]). The reference to equatorial prorogations in ancient sources
may be due to errors of the translators. A similar remark can be found in an earlier
Andalusian source: the Tasrı̄f, the great medical encyclopedia written by Abū ’l-Qāsim
al-Zahrāwı̄ (d. ca. 1013), who complains of the incomprehensible works of the
Ancients.135 Ahmad b. Yūsuf al-Kātib (d. 941) alludes to the errors of translators in his
book "On proportion and proportionality" (Fı̄ ’l-nisba wa ’l-tanāsub). This work is
quoted both by al-Istijı̄ and by Sācid136. Our author also complains of the fact that
astrologers only consider the "sign of the limit" and do not give due consideration to the
"degree of the limit": as he has already said in [18], only al-Khası̄bı̄ (quoted above in
[18]) has been careful in this respect. As we have seen in [12]-[14], [18] and [22], the
"sign of the limit" or "sign of the cycle" (burj al-dawr) is a period which progresses one
sign per year and it corresponds to the "small world intihā’" of Eastern astrologers.
Finally al-Istijı̄ refers to the inconsistency of prorogating this "sign of the limit" (like the
rest of the intihā’s, see above [9]) on the ecliptic, while using equatorial methods for the
tasyı̄r of the ascendent (see [18]) or of other haylājs.

[38] I do not know whether they have any argument which makes them
abandon this pretension. I am always astonished by the kind of confusion
I find in their books. The cause for all this is the ignorance of those who
practise astrology and of the authors of books dealing with this subject, for
those who have a penetrating intelligence and outstanding brains were
interested, in past times, in the art of computation (taqwı̄m) which deals

135 Hamarneh & Sonnedecker, 1963, p. 37.

136 Sācid, Tabaqāt, ed. Bū cAlwān p. 146; tr. Blachère p. 113. See Suter, 1900, no. 78 (pp.
42-43). See G.A.S. V, pp. 288-290; VII, p. 157.
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with the exact calculation (tacdı̄l) and the knowledge of the exact positions
of planets. When they discovered errors in this, they abandoned this
practice and were no longer interested in it. They lacked therefore the
necessary instruments with which they could check those things required
by physical theory (al-nazar al-tabı̄cı̄) and philosophical analogy (al-qiyās
al-falsafı̄). In the same way God structured (hayya’a) [the universe]
placing planets in their correct positions, which teach us, first, the
animodar, verify it for us, give us true values for the tasyı̄rs, guide us
towards them and identify the experiences (tajārib), confirming some of
them and rejecting others, it is convenient to establish that, in these
animodar and tasyı̄r, there are indications that confirm the correctness of
the zı̄j we are using. Even those who are ignorant of the science of
cosmology (cilm al-hay’a), of the motions of planets (harakāt al-kawākib)
and of the fundamentals of demonstration leading to its verification, have
elements which confirm its validity and clarifies its veracity for them.

Al-Istijı̄ implies here that the astrologers of his time seem to have lost interest in the
scientific aspects of their discipline, the main one being the precise computation of the
planetary positions. A similar remark can be found in the treatise on the projection of
rays by Ibn Mucādh al-Jayyānı̄,137 although the latter insists mainly on the mathematical
problems involved in the division of the houses and calculation of the tasyı̄r and the
projection of rays. Here al-Istijı̄ could be referring to the astrologers’ use of approximate
methods for the computation of planetary longitudes based on perpetual almanachs138

or on equatoria139. These methods do not offer anything like the precision that can be
obtained with his zı̄j (see above § 1.2.2). We also find, once more, a reference to the
importance of experience in astrology ([3]).

[VII. Conclusion]

[39] Thus, if a nativity is observed and its horoscope is cast using the
aforementioned zı̄j, and the period of pregnancy (makth) is determined and
the animodar of the falling of the drop [of sperm] is calculated and
compared to the animodar produced by the [planet] which rules the degree
of the conjunction or opposition [of the Sun and the Moon] which took
place before the birth, you will be able to see marvellous magic and [will

137 See Casulleras, 2004, and Hogendijk, 2005.

138 Samsó, 1992, pp. 166-171.

139 Comes, 1991.
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feel] an enthusiastic joy due to the ignorance of the [astrologer] who
follows uncritically the opinion of others, because he is unable to
distinguish what is false from what is true in all this. In the same way, if
you prorogate the degree of the ascendent of a nativity at a later date of
the life of the subject, and you prorogate its haylāj /Fol. 16 r/, the Lot of
Fortune, or some degrees of the houses [of his horoscope] and their
corresponding lots, according to the aforementioned sequence, you will
obtain general and most probable information about his years of distress
and happiness. You can, then, warn him of what you see will happen to
him in the near future. This will be the end of the pretensions of those
who persist in their obstinacy and ignorance.

Conclusion: everybody should prorogate using this tasyı̄r for long
periods of time; in order to correct the degree of the ascendent one should
use the two aforementioned animodars; the exact positions of planets
should be computed using the zı̄j already mentioned. God willing, you
will, then, attain a correct result.

We implore from Him who has in his hands good and favour to
increase his grace on us and on you, to make both reach a degree [of
perfection] that allows us to approach Him and come nearer to Him. He
is most good and generous.

This is the end of the epistle of Abū Marwān al-Istijı̄. Glory to God to
Whom it belongs. Blessings and peace on Muhammad, his Prophet and
Messenger, as well as on all his prophets.

This final passage does not offer anything new except a confirmation of the fact that al-
Istijı̄ seems to be mainly interested in casting horoscopes related to the life of
individuals. On the other hand he insists, once more, on a critical approach to astrology.
He seems to mistrust the direct computation of the ascendent and favours the technique
of animodar, by comparing the results obtained with the two different methods in use.
He also wants to check the actual events in the life of the subjects of his predictions
against his astrological judgements and insists on the use of the zı̄j he has been talking

about.
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