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Abstract:  This paper surveys the presentation of astronomical knowledge in two encyclopedic writings of Isidore 
of Seville, Etymologies and On the Nature of Things, as a transformative episode in the history of early medieval 
astronomy. In the section De Astronomia in Etymologies, Book III, Isidore provides a (re)formulation of the field of 
astronomy as follows: (1) he narrows and defines its scope under a Christian framework, demarcating it from as-
trology labelled ‘superstitious’ from the view of faith; and (2) he applies a characteristic etymological approach 
instead of mathematical calculations and geometrical models, changing the study of astronomy from an investiga-
tive enterprise into a text-based, hermeneutic learning. Sometimes this is at the expense of mathematical 
knowledge left available to him by earlier Latin authors. In the treatment of the seven planets in On the Nature of 
Things, Isidore more evidently imposes Christian themes on the basis of an Aristotelian–Ptolemaic cosmology, 
declaring the authority of scriptural assertions over ‘pagan’ natural philosophy on the structure of the heavens, and 
demonstrating the orderliness of the world as divine creation by a schema of concentric spheres. Through the 
works of Isidore, what took place was not simply the loss and decline of Greek and Hellenistic astronomy, but rather 
a conscious and methodological transformation of this area of knowledge, which was to become typical for medie-
val Latin encyclopedias, subsuming late Antique legacies of learning under the newly formed Christian world-pic-
ture and social realities. 
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1   INTRODUCTION 
 

In the history of Western astronomy, the period 
from Late Antiquity to the Early Middle Ages is 
traditionally dismissed as of little significance, 
or more negatively, as a period of decline and 
degeneration. Historical accounts of either Latin 
medieval mathematical astronomy or cosmol-
ogy tend to genuinely begin from the twelfth to 
the thirteenth centuries onwards (cf. Grant, 
1996; Juste, et al., 2020; Mahoney, 1988), when 
Greco–Arabic materials were translated into 
Latin and re-introduced into the horizon of Eu-
ropean thinking, reviving a once-lost Ptolemaic 
tradition at long last. Before that, in the Latin en-
cyclopedic compilations, didactic handbooks, 
as well as literary and philosophical works and 
their commentaries, one could only find very 
meager and often faulty astronomical contents, 
which could at best be characterized as the 
poor heritage of a high science in the Classical 
and Hellenistic eras (cf. Pederson, 1978: 305–
307). 
 

This paper wishes to reveal a more sophis-
ticated picture underneath such conventional 
historiography by examining a key figure at the 
beginning of the Early Middle Ages, Isidore of 
Seville (c.560–636, Figure 1). In his two well-
known encyclopedic works, On the Nature of 
Things (De natura rerum, composed 612–614) 
and Etymologies (left nearly finished by 636), 
Isidore wrote, albeit modestly, about astron-
omical, cosmological, and calendrical topics,1 
which served as the basis and framework for 
these areas of knowledge throughout the fol-

lowing centuries. It was only in Carolingian 
times that the works of Pliny the Elder, Macro-
bius, Martianus Capella, and Cassiodorus were 
rediscovered, excerpted, and copied for their 
astronomical contents,  providing  more  techni- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1:  Portrayal of Isidore of Seville, by Spanish 
painter Bartolomé Esteban Murillo, seventeenth cen-
tury (Wikimedia Commons, public domain). 
 

cal details  to complement the works of Isidore 
(Eastwood, 2007). Nevertheless, Isidore contin-
ued to be regarded as an authority to consult in 
astronomy, computus, and natural knowledge 
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in general, and newly produced compendia still 
inherited their frameworks to a large extent from 
Isidorian works (Obrist, 2020: 229; Wallis, 2020: 
183–184; Warntjes, 2020). It is thus noteworthy 
to examine how Isidore introduced, defined, 
and laid foundations for the field of astronomy 
for subsequent medieval Europeans, shaping 
simultaneously what questions they could ask 
regarding the heavens and what paths they 
could take in finding answers. Existing literature 
has long noted the importance of Isidore in early 
medieval astronomy (Eastwood, 1993: 174–177; 
McCluskey, 1998: 123–127). But detailed stud-
ies are still insufficient on the astronomical and 
cosmological contents in his writings, with a 
dual view from the transitioning contexts be-
tween Late Antiquity and the Early Middle Ages, 
and from the line of development of early medi-
eval astronomy (for an early analysis in French, 
see Fontaine, 1959: 453–589; the treatment in 
Ribémont, 2001: 100–107 is very brief, discus-
sing astronomy only in the context of the order 
of quadrivium). 
 

Focusing on the sections concerning astron-
omy and cosmology in the Etymologies (III.24–
71) and On the Nature of Things (9–27), this 
paper will analyze how Isidore, in his self-con-
scious didactic and systematic encyclopedic 
writings, dealt with the definition, scope, objects, 
and approaches of the study of astronomy, as 
well as the cosmological picture he intended to 
convey to his readers. While following these 
core texts, the analysis will also include im-
portant considerations of how Isidore made use 
of astronomical knowledge preserved in late 
Antique Latin writings, selected, recombined, 
and transformed them in a new manner. Sec-
tion 2 of this paper provides the background to 
Isidore’s work by briefly reviewing the materials 
on astronomy in late Antique Latin writings, 
which reflects to what extent the achievements 
of Hellenistic astronomy were still known and 
accessible to the Latin-speaking world. Isidore 
was not starting from a blank sheet: previous 
Latin authors provided him with both the sources 
and models of writing, forming complex textual 
traditions of high intertextuality. Section 3 ex-
amines Isidore’s account of astronomy in Ety-
mologies, Book III, showing his peculiar deline-
ations of its scope and his etymological ap-
proach, in which the elaboration of terms and 
meanings replaced explanation by geometrical 
hypotheses as the main body of knowledge in 
astronomical learning. Section 4 turns to the 
planetary order depicted in On the Nature of 
Things, revealing that even what looks like a 
poor planetary theory in Isidore is not aimed at 
(and thus, should not be judged for) astronomi-
cal or cosmological accuracy, but is meant for 
demonstrating a Christianized world-picture of 

orderly arrangements and harmonic functioning. 
 
2   ASTRONOMICAL AND COSMOLOGICAL 

KNOWLEDGE IN LATE ANTIQUE LATIN 
WRITINGS 

 

In Late Antiquity, while commentaries on Ptol-
emy’s Almagest and other related works were 
still being produced in Greek by authors like 
Theon and Pappus in fourth to fifth century Al-
exandria (Bardi, 2023; Jones, 1999), the Latin 
world had gradually become more and more re-
moved from the Greek sciences and ‘pagan’ 
natural philosophies. Admittedly, one can hard-
ly even speak of the transmission of Ptolemaic 
or Hellenistic astronomy in general into the 
Latin world during Late Antiquity or the Early 
Middle Ages, because there were no circulating 
translations, commentaries, epitomes, or com-
pilations of any sort—or at least we have no 
such evidence (Eastwood, 2007: 10). Neverthe-
less, this situation does not imply that Latin au-
thors had been completely ignorant of Ptolemy 
and his astronomical achievements, or that Latin 
works produced during this period had been 
deaf to astronomy. Works such as Hyginus’ As-
tronomy (first century CE), Pliny the Elder’s Nat-
ural History (77 CE), St. Ambrose’s Hexaem-
eron (c.387 CE), Calcidius’ Commentary on 
Plato’s Timaeus (late fourth century CE), Mac-
robius’s Commentary on The Dream of Scipio 
(early fifth century CE), and Martianus Capel-
la’s The Marriage of Philology and Mercury 
(c.439 CE), all touched on topics of astronomy 
and cosmology in varying degrees, and some 
of them even enjoyed fairly wide dissemination. 
 

In contrast with what could be discerned as 

scientific, philosophical, and literary traditions in 

Greek astronomy (Evans, 1998: 17–22), Latin 

works involving astronomy and cosmology hard-

ly fitted into such genre categorizations and had 

more complicated relationships between textual 

traditions as well as between individual texts. 

Just take a look at the list mentioned above: 

these works could be designated as encyclope-

dias, exegetical pedagogy, philosophical or     

literary commentaries, didactic or practical 

manuals, etc., with significant borrowings from 

one another. However, one common feature 

emerges from all these texts: astronomical and 

cosmological knowledge were scattered and 

embedded in non-technical treatises. There 

was no independent scientific tradition in Latin, 

no work specifically devoted to the mathemati-

cal or technical aspect of astronomy.2 In writing 

about astronomy and cosmology, Platonism, 

Stoicism, Roman culture, or Christian creation 

narratives were all to be imposed on the world-

picture in some way according to respective au-

thors. Thus, ‘astronomy’ was not conceived as 
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an ongoing field of mathematical or observa-

tional investigations, but as a body of ready-

made concepts, schemes and conclusions 

about the world. Broadly construed, Isidore be-

longed to this same mode of writing of astron-

omy as Latin authors before him. 
 

A few early Christian authors like Boethius 
(c.480–524) and Cassiodorus (c.490–c.580) 
still exhibited some interest and knowledge in 
Hellenistic astronomy in their works, albeit with 
significant simplifications and sometimes mis-
taken attributions. Boethius was well versed in 
Greek learning and had begun an ambitious 
program of translating representative Greek 
works on the mathematical quadrivium into La-
tin (Eastwood, 2013: 310), which was unfortu-
nately cut short by his sudden death. Preserved 
into the Latin Middle Ages were only his De 
Arithmetica and De Musica, but in a letter writ-
ten by Cassiodorus to Boethius in his lifetime, 
the latter was praised for having produced trans-
lations of works on Euclidean geometry and 
Ptolemaic astronomy (Variae, 1.45.4, dated 
c.507, see Cassiodorus, 1992: 21); efforts made 
towards the learning of astronomy by the late 
fifth-century intellectual elite were thus still ack-
nowledged (cf. McCluskey, 2012). We know 
more certainly that there existed a translation of 
the Handy Tables in Latin in this period, the Pre-
ceptum Canonis Ptolomei, dated about 534/535 
CE (after Boethius’ death). However, its earliest 
occurrence in a Latin manuscript was around 
the year 1000, and it probably did not find any 
use in medieval astronomy preceding that date 
(Juste, 2004: 181–182). 
 

Under such historical and knowledge condi-
tions, Cassiodorus composed the Institutions of 
Divine and Secular Learning, the first ‘Christian-
ized’ Latin encyclopedia and important ante-
cedent of Isidore. In Book II on secular learning, 
Cassiodorus followed the framework of the 
seven liberal arts (already canonized by Boe-
thius) to introduce Greco–Roman learning, and 
mentioned Ptolemy and the Preceptum in this 
way: 
 

Men have written books in both langu-
ages [i.e. Greek and Latin] on the disci-
pline of astronomy; among them Ptolemy 
is regarded as preeminent among the 
Greeks. He published two books on the 
subject, the one of which he called the 
Lesser, the other the Greater Astronomy. 
He also set up the canons in which the 
movements of the stars may be found. It 
seems to me not foolish to learn from 
these latitudes, perhaps, the length of 
hours, the course of the moon (to estab-
lish Easter), and how eclipses happen 
lest the simple should be disturbed by 

some confusion. (Institutiones, II.7.3; 
Cassiodorus, 1961: 155–156; translation 
quoted from Cassiodorus, 2004: 227). 

 

Cassiodorus’ knowledge of Ptolemaic as-
tronomy revealed in this passage was fractured 
indeed: he erroneously attributed the author-
ship of Little Astronomy to Ptolemy (cf. Evans, 
1998: 89–91), and knew only of the Almagest 
and the Tables as Ptolemy’s contributions to 
astronomy. Judging from the way he listed 
these works only by name, as well as the out-
lines of astronomy he laid down in neighboring 
chapters (Institutions II.7.2–3), Cassiodorus 
probably had no further knowledge of the con-
tent of these works, only limited second-hand 
information on their existence and prominent 
place in this discipline. However, such mentions 
already suffice the aim of Cassiodorus’ writing: 
it was precisely his point to list standard texts 
and ancient predecessors in secular learnings 
in history before Christianity and to salvage 
their values towards a re-oriented goal of un-
derstanding the divine (hence “… to learn the 
course of the moon …” would not be foolish). 
 

Although attempts by earlier Latin authors 
like Boethius and Cassiodorus left only so much 
of a legacy on astronomy, their presentation of 
even this scanty material still anticipated that of 
Isidore, both in form and in content. In sixth-to-
seventh-century Visigothic Spain where Isidore 
lived, against a general background of post-Ro-
man loss of most of the original sources, there 
was, however, an effort initiated by Isidore and 
his fellow bishops to revive basic education of 
classical culture and literacy in fusion with Christ-
ian doctrine, to the extent that some modern 
scholars speak of a ‘Isidorian Renaissance’ and 
‘culture isidorienne’ (Barrett, 2020: 44–45; Fon-
taine, 1959: 831–888). The still-available Latin 
sources like Hyginus, Pliny, and Cassiodorus 
were to serve as Isidore’s point of departure for 
his creative program, then, along with their in-
termediary, filtered depictions of the classical 
world of learning. 
 
3   DE ASTRONOMIA IN ETYMOLOGIES,  

BOOK III: REDEFINING SCOPE AND  
APPROACH 

 

Isidore dealt with astronomical, cosmological, 

and calendrical topics in three separate places 

in the Etymologies (hereafter Etym.): in Book III, 

Chapters 24–71 (De Astronomia), the third part 
of this book following mathematics and music, 

and coming after the first two books on trivium; 

in Book VI, devoted to the Scripture and eccle-

siastical affairs, Chapter 17 briefly introducing 

the calculation of Easter and the Paschal cycle 

(which would develop into computus as a dis-
tinct medieval learning after Isidore); and finally 
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again in Book XIII, Chapters 1–6, reiterating on 

the structures of the heavens before proceed-

ing to meteorology and terrestrial parts. For our 
purpose of analysis, the section of De Astrono-

mia in Book III is the most relevant, being Isi-

dore’s full representation of the field of astron-

omy. 

 
3.1   Introducing ‘Astronomy’ as a Field  
       of Learning 
 

From the arrangement of books and chapters, 
it seems obvious that Isidore placed astronomy 
as one of the mathematical quadrivium of the 
seven liberal arts (which he identified early in 
Etym. I.2), an institutional legacy of Roman ed-
ucation and already canonized by the previous 
Latin encyclopedic tradition. In defining what 
astronomy studies, Isidore also pointed to the 
figures (figurae) and relative positions (habitudi-
nes) of the stars, both of them proper categories 
in geometry: 
 

Astronomy [astronomia] is the law [lex, 
Greek nomos] of the stars [astra], which, 
by investigative reasoning, touches on 
the courses of the heavenly bodies [sid-
era], and their figures and positions of the 
stars [stella] relative to each other and to 
the earth. (Etym. III.24; Isidore, 2009: 
84–85; translation modified from Isidore, 
2006: 99) 

 

However, subsequent chapters reveal that 
Isidore did not, in fact, follow the framework of 
the quadrivium, but rather devised on his own, 
as McCluskey (1998: 125) has indicated in pas-
sing in his brief treatment of Isidore. The first 
significant deviation appears when Isidore enun-
ciated the distinction between astronomia and 
astrologia. These two terms were used mostly 
interchangeably to denote the study of the stars 
in Antiquity; or there was only the distinction of 
treating the same subject in the mathematical 
or physical way, but both were integral to the 
true philosophical knowledge of the heavens, 
as Ptolemy put it (Bardi, 2023: 7–8). Isidore 
was one of the first authors to articulate a clear 
distinction between them (cf. Hübner, 1989: 
31–40), on which he wrote: 
 

There is some difference between as-
tronomy and astrology. Astronomy con-
cerns itself with the turning of the heav-
ens, the rising, setting, and motion of the 
heavenly bodies, and where they get 
their names. But astrology is partly natu-
ral, and partly superstitious. It is the nat-
ural part, as long as it investigates the 
courses of the sun and the moon, or the 
standing-places of the [wandering] stars 
during certain times of the seasons. But 
it is  the superstitious part which the ast- 

rologers [mathematicus] follow, when 

they practice augury by the stars, or 

when they associate the twelve signs of 
the zodiac one-to-one with parts of the 

soul or body, or when they attempt to pre-

dict the nativities and characters of peo-

ple by the course of the heavenly bodies. 

(Etym. III.27; Isidore, 2009: 88–89; trans-

lation modified from Isidore, 2006: 99). 
 

Isidore made a two-fold distinction: first be-
tween astronomy and astrology, the latter label-
led potentially dangerous as it may lead to su-
perstitio, the opposition of true Christian belief; 
and secondly between natural and superstitious 
astrology, the latter mostly denoting convictions 
of celestial influence and genethlialogy. This 
distinction might be more of a pragmatic ad-
monition back in Isidore’s contexts of the Visi-
gothic Church, where the threats of Priscillian-
ism heresy—embracing astral determinism, 
among other controversies—were genuinely 
felt and needed to be refuted (Fear, 2016: 78–
79; Wallis, 2020: 191–192). But from a wider 
historical perspective, Isidore’s demarcation 
and distance-keeping from astrology was to be 
generally retained into later medieval traditions 
of astronomy, ascending into a basic and com-
monsensical opposition. 
 

By Isidore’s (re)definition, astronomy was 
narrowed down to the study of the structure and 

parts of the heavens and the positions of the 

stars in its revolving movements. Such a disci-

pline, severed from any risky pagan philosophy 

and superstition,3 was fully legitimate and justi-
fiable from a Christian point of view. The con-

tents of such a field of astronomy can be sum-

marized from the chapters of De Astronomia in 

Etym. III: 
 

• Parts of the world and their names; position 
and movements of the celestial spheres; 

parts of the heavens, i.e. the poles, axis, four 

cardinal directions, five circles (the equato-

rial, tropical, and polar circles), zodiac circle, 

and milky circle (Chapters 29–46). 

• The size, nature, course, effect, and path of 
the Sun; the size, light, phase, periods, 

course, and distance of the Moon; solar and 

lunar eclipses (Chapters 47–59). 

• The light, location, course, and distance of 

the stars; the periods of return, antegrade 

and retrograde motions, and stations of the 

planets (Chapters 60–70). 

• Explanation of the names of the stars, con-

stellations, and planets, often serving as di-

dactic and mnemonic ways of telling their 
relative positions in the sky (Chapter 71, but 

taking up the last one-third of the De astro-

nomia section in length). 
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3.2   The Overarching Etymological  
        Approach 
 

In the unfolding of contents of astronomy that 
ensued, Isidore was more evident in adopting 
his own methodological approach consistent 
with the whole Etymologies, rather than follow-
ing the Ptolemaic, quadrivium, computus, or 
any other astronomical tradition. This is his 
overarching principle of etymology: elaboration 
of every concept, term, and fact regarding the 
heavens that the reader is expected to learn is 
always encompassed by an analysis of the 
word or the name, announced right at the be-
ginning. Explanation is done by breaking up the 
construction of its etymology, sometimes even 
going beyond Latin and invoking roots in Greek. 
 

The definition of astronomy in the above 
cited passages is already an example: Isidore 
noted to the reader that Astronomia is com-
posed of astra and nomos, which says ‘law of 
the stars’; and he explicitly listed in the con-
cerns of astronomy ‘where the stars get their 
names’. The same methodology goes on in the 
introduction of the structure and parts of the 
heavens, where Isidore rewrote astronomical 
knowledge from earlier works in his own way; 
for example, about the five circles on the celes-
tial sphere: 

 

There are five zones [zona] in the heav-
ens ... They are called zones or circles 
[circulus] because they are produced   
circumferentially [circumductio] of the 
sphere. The first of these circles is called 
ἀρτικός, because the constellations of 
Arctos [i.e. the Bears] are seen enclosed 
within it. The second circle is called 
θερινὸς τροπικός, because on this circle 
the sun, being at its northern limit, makes 
summer, and does not travel beyond this 
circle, but rather turns back at once; 
whence it is called τροπικός [from Greek 
tropē, a turning]. (Etym. III.44; Isidore, 
2009: 104–107; translation modified from 
Isidore, 2006: 101). 

 

The exposition of the fundamental five cir-
cles on the celestial sphere goes back to as far 
as Geminus’ Introduction to the Phenomena 
(V.4–5, 7–8, see Geminus, 2006: 151); Isidore 
here conceived of the circles primarily as zones 
or bands having a certain width, which is a der-
ivation from Hyginus’ Astronomy (I.6, see Hygi-
nus, 2002: 8–11),4 one of his major sources in 
astronomy. What is notable about Isidore’s ex-
position is how he wrapped up astronomical 
phenomena and explanations into the etymol-
ogy of names like ‘circle’, ‘arctic’, and ‘tropic’, 
often devised creatively on his own, and more 
often than not at the cost of masking over real 
explanations. Moreover, the style in which Isi-

dore went on digging into each individual word 
assembled something more like a set of 
glosses on a vocabulary in literature (Eastwood, 
2013: 311), rather than logically interrelated 
definitions and theorems in series of demon-
strations, as, e.g., what Ptolemy had done in the 
first books of the Almagest.  
 

Isidore’s privileging of the etymological ap-
proach had deeper roots in his intellectual back-
ground (cf. Amsler, 1989; Elfassi, 2020: 255–
264). The art of grammar, including etymology, 
had occupied a prominent place in Roman ed-
ucation, recognized especially for its pedagogi-
cal value in laying foundations for all other dis-
ciplines. In the emerging Christian traditions, 
grammar was still held in high esteem, for much 
of the learning required of a Christian was to be 
able to read and correctly understand one sin-
gle text—the Scripture—word for word. On the 
basis of Clement and Origen of Alexandria, Au-
gustine (354–430 CE) first articulated the de-
finitive hermeneutic paradigm for biblical exe-
gesis, and it was soon extended to the study of 
authoritative texts by ancient authors in other 
fields of learning, covering natural knowledge 
as well (Harrison, 1998). A prominent epistemo-
logical path, or even ontological linkage, be-
tween words (verbum) and the nature of things 
(res) was thus secured, formulated by Isidore 
as such: 
 

The noun [nomen] is so called as if it 

were ‘denoter’ [notamen], because by its 
designation it makes things known [notus, 

perfect passive participle of noscere] to 

us. Indeed, unless you know its name 

[nomen], the knowledge of a thing per-

ishes. (Etym. I.7; Isidore, 2020: 31; trans-

lation modified from Isidore, 2006: 42). 
 

Therefore, the disciplinary tradition of gram-
mar from Roman times as well as the scriptural 
semiotics–hermeneutics together motivated Is-
idore’s characteristic etymological approach, 
making the Etymologies the first Christian ency-
clopedia that Augustine had called for (On 
Christian Doctrine, II.39.59, see Augustine, 
1958: 74; cf. Ribémont, 2001). Isidore’s over-
arching encyclopedic program was to supply 
the knowledge of the inventory of nature and 
the system of the world (Wallis, 2020), just at 
the level required and comprehensible by a 
faithful Christian with basic education in the or-
ders or monasteries, so that he could look up 
these entries and utilize them towards better 
understanding of lessons set down by God, 
both in the Bible and in the book of nature. As-
tronomy, the area of knowledge concerning the 
heavens and the stars, was subsumed under 
this program with no exception. It thus shifted 
away from a mathematical discipline connected 
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with observational practices, and turned to 
working on texts that continued to form the core 
of astronomical learning in the following centu-
ries. 
 
3.3   Leaving the Mathematics Behind:  
        The Case on Planetary Anomalies 
 

One of the most notable achievements of Hel-
lenistic astronomy was the use of geometrical 
hypotheses—the eccentric and epicyclic cir-
cles—to account for and calculate the irregular 
apparent motions of the planets. Surely Isidore 
could not have turned a blind eye to this con-
spicuous kind of irregularities occurring in the 
sky. But his treatment on this issue most sharp-
ly brings out how natural–philosophical, some-
times even literary explanations, adapted from 
late Antique Latin works, replaced the techni-
calities of geometrical models and calculations 
as Isidore’s choice in writing astronomical know-
ledge. 
 

On the issue of planetary movements, Isi-
dore spent five very short Chapters (Etym. 
III.66–70) introducing their anomalies and peri-
ods of return. Not surprisingly, he chose to pack 
up statements of these facts into exposition of 
terms like ‘planet’, ‘irregular’, ‘retrograde’, and 
‘stationary’: 
 

Certain heavenly bodies, when they are 
hindered by the sun’s rays [radius], be-
come irregular [anomala], being either 
retrograde [retrograda] or stationary [sta-
tionaria], according to what the poet [i.e. 
Lucan] recalls when he says [Civil War, 
10.201]:  
 

The sun divides the seasons of 
time; it changes night into day, and 
by its powerful rays prevents the 
stars from proceeding, and delays 
their roaming courses by its order-
ing [ratio]. 

 

Certain stars are therefore called pla-
nets [planeta], that is, ‘wandering ones’ 
[errantes, Greek planētēs], because they 
roam through the entire cosmos with a 
varying motion. It is because of their wan-
dering that they are said to retrograde, or 
become irregular when they add or sub-
tract small parts [of their course]. (Etym. 
III.66–67; Isidore, 2009: 126–129; trans-
lation modified from Isidore, 2006: 104). 
 

As can be seen from these passages, Isi-
dore was well aware of the anomalies in plane-
tary motion, but he took a radically different di-
rection in explanation from the previous mathe-
matical astronomy: he invoked the power of the 
Sun’s rays to give a physical, qualitative cause 
to explain the anomalies, attributing them to the 

effects of the fiery nature of the Sun (already 
introduced in Chapters 49 and 51 beforehand); 
accordingly, there were no quantitative details 
of the anomalies either. This kind of natural–
philosophical explanation can be traced back to 
his source, Pliny the Elder’s Natural History, 
Book II. Here, Pliny discussed at length the sta-
tions, retrograde and latitudinal motions of each 
planet, as well as the bounded elongation of 
Mercury and Venus, and repeatedly referred to 
the fiery force of solar rays as the cause (§§59–
77, see Pliny the Elder, 1949: 208–217). More 
generally, the idea of influence of celestial bod-
ies over each other, and the active, dominant 
force executed by the Sun through its rays, is 
one Pliny adopted from the Stoics (Eastwood, 
2007: 140 –142). It thus manifests how Roman 
popular cosmology and natural philosophy still 
left marks on Isidore through the materials he 
reworked and the mode of explanation he 
chose.  
 

Isidore did not include anything pertaining to 
geometry, mathematical calculations, or quanti-
tative data on planetary movements, not even 
citing the brief, qualitative mentions of the def-
erent-epicyclic and eccentric models still ap-
pearing in the works of Calcidius (Commentary, 
Chapters 79–86, see Calcidius, 2016: 250–
267) or Capella (The Marriage, VIII, §§849, 873, 
879, 880, see Capella, 1977: 330, 339–342). 
Hence, such reticence cannot simply be at-
tributed to Isidore’s ignorance of the mathemat-
ical astronomy tradition, but rather to a con-
scious process of selection and exclusion. In 
composing the Etymologies, Isidore often bor-
rowed from earlier sources without naming or 
explicitly citing them—the passages analyzed 
so far all contained substantial information com-
piled from Cassiodorus, Hyginus, or Pliny, yet 
not once do these names appear in text. But in 
all that was said on planetary motion, Isidore 
was willing to indicate one source of acknowl-
edged author: the Roman poet Lucan’s Civil 
War, quoted verbatim without any adaptation. A 
strong influence and preference of Roman–
Latin literary traditions is thus felt, even in the 
domain of astronomy and natural knowledge. 
 

Yet another point of comparison can be 
made between Isidore’s and Pliny’s account on 
the sizes and distances of the Sun and the 
Moon, to serve the argument that Isidore delib-
erately chose not to include mathematical de-
tails that were available to him in Latin sources. 
On these matters, what Isidore said amounts to 
that  

 

The size of the Moon is said to be less 
than that of the Sun ... Indeed, just as the 
Sun is larger than the Earth, so the Earth 
is  greater  than  the  Moon  by  a  certain 
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quantity. (Etym. III.48; Isidore, 2009: 111; 
translation from Isidore, 2006: 102),  

 

and that “The Moon is nearer to the Earth than 
the Sun is …” (Etym. III.57; Isidore, 2009: 119; 
translation from Isidore, 2006: 103). While in 
Natural History II. §§83–88, the text that Isidore 
knew well and relied on significantly, Pliny had 
recorded in length disputations among Pythag-
oras, Posidonius, and two Egyptian astrono-
mers on the distances of each of the planetary 
spheres and the zodiac from the Earth, giving 
numerical calculations and values (Pliny the El-
der, 1949: 226–231). 
 

To sum up, although Isidore initially seemed 
to present astronomy under the framework of 

the quadrivium, the actual definition and unfold-

ing of this area of knowledge in his writing devi-

ates from a mathematical discipline. Astronomy 

was restricted to basic knowledge of the struc-

ture of the heavens and movements of the stars, 
conforming to the requirements of a Christian 

encyclopedic ideal, centered primarily on tex-

tual reading and clarification of names and 

meanings. With previous foundations of the Ro-

man grammatical art and early Christian modes 
of exegesis, Isidore established his characteris-

tic etymological paradigm, under which he se-

lectively exploited earlier materials on astron-

omy passed down to him in Latin writings, leav-

ing out the remnants of mathematics and tech-

nicalities, forging the seeming decline of early 
medieval astronomy in his wake. 

 
4   PLANETARY ORDER AND  
     COSMOLOGICAL PICTURE IN  
    ON THE NATURE OF THINGS 
 

Isidore’s other encyclopedia, On the Nature of 
Things (hereafter DNR), composed before the 
Etymologies, is much shorter in length (only 
one book comprised of 48 chapters) and more 
narrowly focused on cosmology and meteorol-
ogy. It is intended to provide an overview of the 
world in a single book. This gives us a more ap-
parent case of Isidore’s active intervention in re-
shaping knowledge of the heavens, for cosmol-
ogy had long been a field of clashing thought 
traditions. In the DNR, biblical passages and 
spiritual allegorizations appeared frequently. If 
Christian intellectual backgrounds and forms of 
learning were only implied in the approach of 
Etym. III, Isidore had been more explicit and 
self-conscious in conveying substantial doc-
trines of cosmology and worldview in this earlier 
work. He discussed cosmological problems pe-
culiar to Christian theology and exegesis (e.g. 
whether the stars have souls) and declared the 
precedence of biblical assertions over any pa-
gan natural philosophy (possibly aiming at Lu-
cretius’ famous poem of the same title, cf. Fear, 

2016). A short portion of the limited space for 
this text was still preserved for the seven plan-
ets, providing their order and periods of return. 
But this partial planetary theory, upon examina-
tion, differed far from any mainstream mathe-
matical astronomy, for Isidore was aiming at a 
different goal than Hellenistic astronomers. 
 

In the DNR, Chapters 9–27 deal with topics 
related to astronomy and cosmology, starting 
with the parts of the heavens (Chapters 9–14), 
the Sun and the Moon (Chapters 15–21), be-
fore proceeding to the stars (including planets) 
on their positions and names (Chapters 22–27). 
These parts generally correspond to the con-
tents of the later De astronomia in Etym. III (for 
detailed cross-identification and comparisons, 
see the scholarly commentary by Kendall and 
Wallis in Isidore, 2016). Among the seven plan-
ets, the Sun and the Moon received dispropor-
tionally more attention, which may be partly due 
to practical considerations to account for solar 
and lunar eclipses, so that lay people would not 
turn to superstitions or read them as politically 
dangerous omens (Fear, 2016: 79–80; cf. Wal-
lis, 2020: 191). Also part of the reason was that 
they constituted the primary (and one may say, 
sole) planetary problem confronted by Christian 
scholars in Isidore’s time, since establishing the 
date of Easter required knowledge of the posi-
tions of the Sun and the Moon. As a result, still 
fewer passages were left for the other five plan-
ets, and these planets received treatment only 
taken together as a whole in Chapters 13, “The 
Seven Planets of Heaven and Their Revolu-
tions”, and 23, “The Position of the Seven Plan-
ets”. 
 

However, if one goes looking for accounts of 
planetary movements in Chapter 13, one would 
be disappointed to find it mainly consisting of 
exegetical discussions on the number and 
structure of the heavens. Isidore took the prob-
lem from Ambrose’s Hexaemeron (II.2.5–6, 
see Ambrose, 1961: 49–50), stated that “… 
worldly philosophers have maintained that there 
are seven heavens …”, but decided, as the 
Psalm 148:4 only reads “… heavens of heav-
ens …”, their specific number should not be pre-
sumptuously asserted (DNR 13.1, see Isidore, 
2016: 135–136). This is in line with Isidore’s 
general exegetical approach, where he tended 
to follow the more literal interpretations, believ-
ing there was a single, true meaning of any pas-
sage of the Scripture that ecclesial teachers 
should seek out, instead of trying to reconcile it 
with other pagan philosophies under more flex-
ible allegories (cf. O’Loughlin, 1995; 2020: 
139–143).5 Yet, when Isidore takes on the topic 
again in Chapter 23, he depicts the heavens 
precisely with seven planetary spheres, and 
even  devises  a  diagram  along  with  the  text  
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Figure 2:  Isidore’s cosmological diagram of concentric planetary spheres, in DNR Chapter 23; Munich, Bayerische 
Staatsbibliothek, MS Clm. 14300, f. 14r, late eighth century to early ninth century (https://www.digitale-
sammlungen.de/en/view/bsb00046640?page=30,31; License CC-BY-NC-SA). 

 
(Figure 2)  to  make  this  picture  clear  to  the  

readers—a picture that does not deviate from 

the Aristotelian–Ptolemaic cosmos (cf. Taub, 

1993), only with significant simplifications and 

added Christian iconologies (the human head in 

the Earth’s sphere at the center, as well as the 

cross placed to the top of the outermost sphere, 

cf. Kühnel, 2005). This visual presentation of 

seven concentric planetary spheres, one of the 

six typical diagrams introduced in the DNR by 

Isidore himself or very early manuscripts and 

reoccurring in the parallel chapters in Etym. III, 

became widely influential and was regarded as 

authoritative for early medieval views of the 

Universe (Obrist, 2020: 229–233). In effect, 

Isidore largely popularized this refined, Christ-

ianized  worldview based on Hellenistic cos-

mology by way of his successful encyclopedic 

writing.  
 

In the diagram above we also see a clear 
exposition of the order of the planets, marked 
by names and symbols of the seven planets 
next to their respective spheres. It sheds some 
light on Isidore’s deeper motivations behind this 
seemingly self-contradictory diagram. Cosmo-
logical order had long been a theme of ancient 
discussion, both in the more philosophical tra-
ditions like Plato, Aristotle, and later Cicero, and 
in the more astronomical traditions like Ptol-
emy’s. In late Antique Latin writings preceding 

https://www.digitale-sammlungen.de/en/view/bsb00046640?page=30,31
https://www.digitale-sammlungen.de/en/view/bsb00046640?page=30,31
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Isidore, the most famous and available discus-
sion was probably that by Macrobius in his 
Commentary on The Dream of Scipio (I.19), 
where the differing opinions on the matter by 
authorities in earlier times were carefully rec-
orded, laying the basis for Isidore’s discussion.6 
Entering the Christian Early Middle Ages, how-
ever, this topic began to take on more theologi-
cal connotations, for the world was regarded 
anew as a divine creation, with rational planning 
and arrangements from God himself. Hence, it 
is this point that Isidore first sought to emphati-
cally make in both Chapters 13 and 23: 
 

God did not make the heavens formless 
or confused, but distinct in accordance 
with a rational plan in a particular order. 
(DNR 13.2; Isidore, 1857: 29; translation 
quoted from Isidore, 2016: 136).  

 

To strengthen the point, Isidore even went so 
far as to provide the only series of numerical 
‘data’ in all his presentations of astronomical 
knowledge, that is, the years each planet takes 
to return to the same position in the sky: 
 

These are the years of the individual 
stars that are contained in the appended 
sphere [i.e. Figure 2 here]. After these 
years are completed, the stars return to 
the same [zodiacal] signs and the same 
parts of their circle [circulus], proceeding 
[again]. The Moon is said to complete its 
circle in 8 years; Mercury in 20 years; Lu-
cifer [i.e. Venus] in 9 years; the Sun in 19 
years; Vesper [i.e. Mars] in 15 years; 
Phaëton [i.e. Jupiter] in 12 years; and 
Saturn in 30 years. The appended figure 
[figura] shows the position of these orbs 
and stars. (DNR 23.4; Isidore, 1857: 46; 
translation modified from Isidore, 2016: 
149). 

 

It is immediately obvious how little Isidore got 
things right in this passage, judged by its as-
tronomy. Not only did he give the name for Ve-
nus as an evening star, Vesper, mistakenly to 
Mars, but also among the periods of return for 
the seven planets, only the two—for Jupiter and 
Saturn—correspond to their actual sidereal pe-
riods as claimed by Isidore (returning to the 
same position in the zodiac). The rest of the 
numbers are way off the mark, not making co-
herent sense despite efforts by various modern 
commentators (see commentary and footnotes 
in Isidore, 2009: 126–127; 2016: 223–224; and 
also Eastwood, 1993: 175–176). Even if we try 
to align it with other astronomical cycles of 
these planets (e.g. the great cycles7 or the luni-
solar cycles), it is hardly supported by textual 
evidence, which is inexplicably randomly piec-
ed together.8 On the other hand, both Pliny and 
Hyginus gave correct periods of the planets in 

their works,9 which, for some reason, Isidore did 
not copy, despite his heavy reliance on these 
two authors in respect to astronomical know-
ledge. He might have chosen to compile this se-
ries of numbers on his own, from sources unbe-
knownst to us today, or maybe this simply testi-
fies to a lack of accurate sources in his library 
in sixth-century Visigothic Spain. These same 
numbers were given repeatedly in the text of 
DNR, in the De Astronomia in Etymologies 
(III.66), and also on the seven concentric 
spheres in the diagram accompanying these 
texts (see the Roman numbers labelled on the 
spheres in Figure 2). 
 

Therefore, regarding this unusual presenta-
tion of planetary order and their cycles, it could 

be argued that accuracy in astronomical know-
ledge was not Isidore’s main purpose. Rather, 

he wanted to advance the cosmological–theo-
logical point that the world was created with di-
vine rational order. Invocation of a set of return-

ing periods, exact in their numbers and neatly 
labelled in a visual schema, could deepen the 

reader’s impression of a well-functioning, har-
monic orderliness—whether these numbers 

were in fact accurate or not. Looking beyond the 
prima facie chaos, the rationale behind Isidore’s 
writing was consistent throughout: either the in-

clusion or exclusion of certain material was in 
service of his larger argumentative and peda-

gogic program, which took advantage of what-
ever astronomical and cosmological knowledge 
the Latin traditions had handed down to him; 

Christian ideals were superimposed upon, while 
everything was creatively organised into an en-

cyclopedic whole. 
 
5   CONCLUDING REMARKS 
 

In Isidore’s writings on astronomy, we can see 

both the inheritance and transformation of as-

tronomical knowledge from earlier traditions. 

Working after the literary, non-technical writings 
by late Antique and early Christian Latin au-

thors, Isidore maintained the same attitudes and 

meager memories as Boethius and Cassiodo-

rus towards Greek secular learning. He redi-

rected the field of astronomy towards Christian 

faith, and for this purpose he cut out astrology, 
which he considered superstitious (even though 

it us-ed to be an important part of ancient as-

tronomy). Adopting an etymological paradigm 

rooted in Roman grammatical education and 

biblical exegesis, he transformed astronomical 
knowledge from a mathematical discipline into 

nomenclatural explanations of natural things and 

phenomena appearing in specific canonical 

texts. To this end, he discarded the details of 

geometrical models, technical calculations, and 

quantitative data, despite being in possession 
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of such material from the writings of Pliny the 

Elder, Hyginus, and Capella. He largely prom-

ulgated a simplistic version of Aristotelian–Ptol-
emaic cosmology, but presented it primarily as 

a world of creation with rational, harmonious or-

derings by God. Behind these compilations in 

Etymologies and On the Nature of Things, what 

Isidore eventually presents is a consistent, 

overarching Christian world-picture. This was 
founded on the Latin remnants of Hellenistic 

and Ptolemaic astronomy, but now with spiritual 

meanings to be pursued above all, which may 

be aided through adequate (yet not excessive) 

learning of the secular sciences. 
 

In the course of these workings, we notice 
Isidore consciously reorganizing and rewriting 
the Latin materials that he had access to. Ra-
ther than simply being a follower of Pliny, Au-
gustine, or Cassiodorus, he earned himself the 
status as a seminal knowledge authority in the 
Early Middle Ages. As part of the well-educated 
cultural elite occupying prominent positions in 
the Visigothic Kingdom and the Church, Isidore 
stood at the far end of Greco–Roman legacies 
in late Antiquity. He wrote for a newly formed 
world of Christendom, the ‘world’ both in its spir-
itual sense—as stated above—and in its reality, 
in terms of the need to educate priests and the 
expanding group of monks in monasteries (cf. 
Barrett, 2020), providing written guides to lit-
urgy, exegesis, and ecclesiastical affairs. Com-
pared with what was happening in the Greek-
speaking world around the same period, astro-
nomical knowledge in the Early Latin Middle 
Ages seemed to be barren and have declined. 
Yet this situation did not automatically follow 
from some kind of carelessness towards or sep-
aration from Greek sciences of the Latin tradi-
tion (cf. Lindberg, 1978b: 52). It should be at-
tributed instead to the active choices and crea-
tive interventions of Isidore and other Latin writ-
ers: an encyclopedist was never just a copyist. 
He actively transposed the bodies of knowledge 
from his sources into organized compilations, 
serving purposes conditioned by his cultural 
and social contexts (Ribémont, 1997), and, in 
Isodore’s case he exerted long-lasting influence 
on later activities of learning in the Middle Ages. 
Ultimately, Latin and Greek textual traditions on 
astronomy from late Antiquity to the Early Mid-
dle Ages can be viewed as different responses 
arising from diverging epistemological land-
scapes in a time of transition:10 the authors had 
different answers to questions such as “Why 
and how should one learn astronomy?”, and 
“What things should be included in astronomy”. 
 

Nor, therefore, should we understand Isi-
dore’s writing only in the vaguely teleological 
terms of “… preservation of ancient secular 

learning …” (cf. Lindberg, 1978b: 53–54), or, 
when this task was done badly, criticize him for 
some kind of ideological suppression and mo-
nopoly. Rather, we may treat it constructively as 
an episode from the perspective of the history 
of knowledge, and dig into the presuppositions, 
dynamics, and practices underlying such histor-
ical forms of ‘unknown’ and ‘ignorance’, asking 
why certain knowledge slipped into obscurity 
(Verburgt, 2020). What seems like a haphazard 
compilation leading to the hopeless loss of Hel-
lenistic astronomy at first glance, is in fact the 
outcome of a self-conscious, even program-
matic effort of transformation of an area of nat-
ural knowledge. More profoundly, such trans-
formations exemplified by Isidore were to set 
the course for astronomical, cosmological, and 
computistical inquiries in the subsequent Chris-
tian Middle Ages. After gradually accumulating 
momentum, these enquiries would constitute in 
turn motivations behind the searches and re-in-
troductions of Ptolemaic astronomy by Euro-
pean scholars in the twelfth to thirteenth centu-
ries. 
 
6   NOTES 
 

1. In pioneering studies, McCluskey (1998; 
2011: 223) speaks of the plural ‘astrono-
mies’ in early medieval Europe and gives a 
taxonomy of five different traditions: the Ro-
man liberal art, computus, monastic time-
keeping, solar horizon astronomy, and as-
trology. This is not to mention that cosmo-
logical themes and understandings are also 
in close relation, but these were not in-
cluded in this taxonomy. Throughout this 
paper, I use ‘astronomy’ in a broad sense, 
sometimes in parallel with ‘cosmology’, ex-
ceeding the mathematical, Ptolemaic disci-
pline that focused on calculating planetary 
movements. 

2. The only exception might be Calcidius’ Com-
mentary on Plato’s Timaeus, which in-
cludes geometrical expositions of the ec-
centric and the epicyclic hypotheses, alt-
hough only in a qualitative way. This text 
did not receive attention until around the 
ninth century, with only a very modest and 
slow reception in the following centuries 
due to difficulties in comprehension (East-
wood, 1999). 

3. But, as shown in Section 3.3 of this paper, 
Isidore still appealed to a kind of celestial 
influence (effects of solar rays) to account 
for retrograde motions of the planets. This 
is evidence that traces of popular Roman 
natural philosophy seeped into Isidore’s 
writings through his sources, in this case 
Pliny the Elder. Such ‘superstitious’ rem-
nants were criticized and more carefully 
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filtered out by a later medieval scholar, 
Bede, in his own On the Nature of Things 
(De natura rerum, c.703), a new encyclope-
dia composed with the same title as Isi-
dore’s. Bede’s work may be regarded as a 
more thorough execution of Isidore’s nar-
row, Christianized reformulation of ‘astron-
omy’. 

4. In Hyginus’ exposition, it seems that the ce-
lestial sphere is divided into sixty parts of 
parallel, oblique circles, each 6° in width, 
based on the system of five principal circles. 
Fear (2016: 76–77) shows a comparison 
between Hyginus’ and Isidore’s ‘zonal the-
ory’. 

5. I must thank the anonymous referee for 
pointing this out to me. 

6. Macrobius (1990: 162–168) recounted two 
different views on cosmological orders as 
follows, disagreeing on the sequence of the 
inner planets: (1) the ‘Egyptian’ order, which 
gave Moon–Sun–Mercury–Venus, adopted 
by Plato, Aristotle, and Chrysippus, among 
others, and (2) the ‘Chaldean’ order, which 
gave Moon–Mercury–Venus–Sun, adopt-
ed by Cicero, Geminus, Cleomedes, Vitru-
vius, and Ptolemy (which became more 
popular after the second century BCE). 
Macrobius defended the Platonic order, be-
ing a Neo-Platonist himself, but Isidore fol-
lowed Pliny and Hyginus in adopting the 
Chaldean order. 

7. The great cycle, or joint return (discussed 
by Ptolemy in the Almagest, IX.3), denotes 
that the planet returns to the same position 
in the zodiac and with the same relation to 
the mean Sun, i.e. exhibiting the same pat-
terns in anomalies (Evans, 1998: 313–315; 
Ptolemy, 1984: 423–424). 

8. Among the remaining five planetary periods 

unaccounted for: (1) A 9-year period for Ve-
nus and a 15-year period for Mars may 

roughly fit with their great cycles. 8 years as 

a great cycle for Venus is attested in the Al-

magest, IX.3 (Ptolemy, 1984: 424); while 15 

years may serve as a less-accurate cycle 

for  Mars  (Ptolemy’s  value  was  79 years),  

since 15 years equals seven synodic cycles 
and eight tropical cycles of Mars (Evans, 
1998: 313), and it is also the interval for 
Mars’ perihelic oppositions (translators’ 
footnotes in Isidore, 2009: 127). (2) An 8-
year period for the Moon and 19-year pe-
riod for the Sun may correspond to two im-
portant luni-solar cycles, the octaeteris of 8 
years and Metonic cycle of 19 years, dis-
cussed by Geminus in his Introduction to 
the Phenomena (VIII. 25–57, see Geminus, 
2006: 180–184). Isidore might have misun-
derstood their meanings, assigning one to 
the Moon and the other to the Sun. (3) So 
far, no plausible explanation can be found 
in the literature for the 20-year period of 
Mercury. 

9. Hyginus’ Astronomy (IV.14.4, see Hyginus, 
2002: 142–143) gave the following periods 
of return: 30 days for the Moon; 1 year for 
Mercury, Venus, and the Sun; 2 years for 
Mars; 12 years for Jupiter; and 30 years for 
Saturn. Pliny, in Natural History (II.§§32–
40, see Pliny the Elder, 1949: 188–193), 
gave more accurate values for the periods 
of the Moon (27⅓ days), Mercury (339 
days), and Venus (348 days). 

10. In a way, the transformative influence of en-
cyclopedic writings by Macrobius, Capella, 
and Isidore on astronomy as an area of nat-
ural knowledge, as argued in this paper, 
can be juxtaposed with what Netz (1998) 
has argued for ‘deuteronomic texts’ in mak-
ing a new ideal of a unique, perfect, text-
like image of Mathematics in late Antiquity. 
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