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Abstract

In this work, we explore Byzantine scholars’ views and ideas on tides by re-
vealing the fusion of their scientific, philosophical, and religious thought. In
an attempt to bridge the Aristotelian and the Christian cosmology they attri-
buted tides to lunar phases, terrestrial features, or metaphysical forces, weav-
ing intricate interpretations. Our research revealed that lunar phases were
linked to tidal rhythms by Eustathius of Antioch and Basil of Caesarea, in 4™
c. detailing lunar influence on atmospheric and oceanic patterns. Nikephoros
Blemmydes, in the 13" century, emphasized geomorphic explanations, while
Nikon the “Metanoite”, in the 10™ century, attributed mystical symbolism to
tides. References in Byzantine literature underscored the metaphorical relev-
ance of tides. Ultimately, the study elucidates how Byzantine scholars grap-
pled with integrating diverse worldviews to comprehend the enigmatic tidal
phenomenon within their holistic understanding of nature and divinity.

Keywords

Byzantine Science, Tides, Lunar Phases, Cosmology, Natural Philosophy,
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1. Introduction

Byzantine science has attracted increasing scholarly attention in recent decades,
evident in the growing number of publications, conferences, and research pro-
grams dedicated to the field. This suggests that the study of Byzantine science is
now an integral part of Byzantine history, and that the international communi-
ty of Byzantine science historians is developing rapidly, formulating and ans-
wering concrete questions of relevance to broader fields of inquiry (Katsiam-
poura, 2022).

There are many historiographical and epistemological problems to be consi-
dered when it comes to the sciences and natural philosophy in Byzantium. Some

of these problems are related to the general historiographical approach to By-

DOI: 10.4236/ahs.2023.124012  Dec. 15, 2023

163 Advances in Historical Studies


https://www.scirp.org/journal/ahs
https://doi.org/10.4236/ahs.2023.124012
https://www.scirp.org/
https://doi.org/10.4236/ahs.2023.124012
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

G. Katsiampoura, G. Spiliopoulos

zantium while others are related to the perspective of the history of science. In
principle, if we see science as the body of ideas, practices and institutions, an
encyclopaedical account is not sufficient to account for the scientific endeavor.
Then, the question that arises concerns the way science is defined in any partic-
ular spatio-temporal and social context and hence also in Byzantium.

In this sense, the attempt of understanding the natural world does not have a
zero point in the Scientific Revolution, since it is now accepted that truth is not
an achronic concept and has a historicity. The question of what science in By-
zantium is has been and still is of interest, as will be discussed below. Another
issue concerns the understanding of the scientific discourse, a topic which is di-
rectly related to the question of its autonomy. To what extent, then, the scientific
discourse was autonomous and how it was linked to the political, social and
economic conditions of the particular social formation in which it was situated
(Katsiampoura, 2022).

According to contemporary methodological approaches in the historiography
of science, the scientific discourse is influenced by the cultural environment,
philosophical beliefs, and ontological commitments of its actors, and therefore,
the process leading to changes in perceptions of the natural world is embedded
in a complex web of social and cultural processes (Renn, 2015).

This methodological perspective is further supported by recalling Zilsel’s the-
sis (Zilsel, 1942: pp. 544-562) asserting that in the early modern period, most of
the knowledge produced had at its core the practical knowledge of craftsmen,
engineers, doctors or alchemists that had accumulated in the previous centuries.

Consequently, research in the field seeks to respond to the interpretation of
the scientific endeavor in the context of the social formation in which it was
born.

The historiography of Byzantine science and natural philosophy is confronted
with the challenges mentioned in the previous paragraphs. There is already a a
vast body of literature of portraits of Byzantine scholars and an increasingly rich
publication of commented primary sources. Thus, the next goal is to understand
and interpret Byzantine Science not only in terms of persons, genius personali-
ties, etc., but only by trying to integrate scholarly production into the continuity
with ancient Greek thought.

Indeed, if the aim of the research goes beyond the level of integration of By-
zantine Science into the ancient Greek tradition (as Byzantine Science has been
treated and evaluated to a greater or lesser extent up to now), a wider field of
reflection opens up, which will contribute to the question of what Byzantine
science and natural philosophy were by placing emphasis in their interactions
with the antinomies of the specific social formation (Katsiampoura, 2021).

Lazaris (2020) identifies two sources of Byzantine science: the ancient Greek
tradition and the Islamic, Latin, and Hebrew traditions that influenced Byzan-
tine scholars. This dispels the myth that Byzantine science was simply a contin-
uation of ancient Greek science.

Tihon (2020), also, points out that Byzantine science involved many activities,
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such as studying, teaching, writing manuals, commenting on scientific treatises,
and conducting experiments and emphasizes that the Byzantine world was open
to not only its ancient heritage, but also to sources from other civilizations, such
as Arabic, Persian, and Western.

Also, there are specific difficulties in the study of Byzantine natural philoso-
phy and science. At first, the sources are very few and fragmentary. Also, phi-
losophy, arts, and technology were not demarcated by impenetrable boundaries,
as the surviving sources reveal. So, a clear definition for each one, although ne-
cessary, is very problematic. In addition, the more one considers the differences
among texts, contexts, and even social roles of the Byzantine thinkers, the more
one realizes how multifaceted this tradition is (Trizio, 2007: pp. 247-294).

In our previous works we have tried to address the afore mentioned questions
by studying, among others, the characteristics of Byzantine science (Katsiam-
poura, 2021), the relation between natural philosophy and alchemy (Katsiam-
poura, 2018), the relation between science and religion (Katsiampoura, 2010a)
and the relation between two Byzantine quatrivia (Katsiampoura, 2010b).

In this context, this paper addresses a previously unexplored area in the cur-
rent historiography of science in the Byzantine era by surveying and mapping
the explanations given by Byzantine scholars for the phenomenon of tides. In-
deed, the explanation of tides remained an open question from the time of Aris-
totle till the 17™ century, when Newton provided a comprehensive theory of
tides in his Philosophize Naturalis Principia Mathematica. Our study of the rele-
vant literature revealed that the contribution of the Byzantine scholars is missing
from important works dealing with the history of tides and the tidal phenomena
(Cartwright, 1999).

It is our task to fill an important void in the current historiography of science
dealing with the history of tides and at the same time to enrich the body of re-
search on Byzantine Science by presenting the works of Byzantine scholars by

surveying and analyzing the relevant primary sources.

2.0n the Tidal Phenomenon

Most of the times, Byzantines use the terms physica, or physiki akroasis, ac-
cording to Aristotle, or natural science', or physikos logos (discourse about na-
ture) according to the definition by the Suidae Lexicon (Gaisford, 1834), from
10th century, where we are reading: “discourse about nature by philosophers, i.e.
about bodies, principles, elements, about universe and space and vacuum” etc.
(c.3862)%.

The domination of religion during that era, required that whenever a thinker

or a philosopher was referring to a natural phenomenon, it was necessary to af-

!As Michael Psellos wrote: “[Aristotle] was the first who intentifined the natural science”
(“[O ApioTotédns] tijv gvowknv mpdtov émotiunv dxpifwoar’) (Boissonade, 1838: p. 163).
*Original in Greek: “Q@uowkos Adyos mapa gpiloodgors. Mera 10v 1j0uov Sieéépyovrar mepi Tot
QUOIKOD. TOVTEDTI, TTEPI OWUATWY, TIEPL dpY@V, Kai OToLYElWY, Kal mEpl TOD KOoWov, Kai Tomov, Kai
kevol. [...]” (c. 3862).
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firm the principle of everything being rooted in God and His will, even if the ex-
planation given for the specific phenomenon was not based on the “divine in-
tervention”. The statement of Michael Psellos’ in De Omnifaria Doctrina 83,
Ilepl Twv apyav, 1 ewolv, that “God is the creator and the first cause, but after
him in the natural world we could find a lot of causes™ which explains the crea-
tion and function of bodies, perfectly depicts the atmosphere within which nat-
ural philosophy was developed and texts were written (Katsiampoura, 2018; Ni-
colaidis, 2011).

The phenomenon of tides, complex and multiparametric, is not the result of a
directly visible action. It requires observation for a long time period and presents
the evident difficulty of placing the observer within its evolving framework. Al-
s0, it is correlated—for the thorough observer—with celestial phenomena, the
sun, and the moon, which implicated scholars having strong religious cosmo-
logical perceptions. This is because Byzantine scholars displayed considerable
interest in the early chapters of Genesis, and often wrote detailed commentaries
or preached series of Homilies’ on the Hexaemeron—the Six Days of Crea-
tion—among them Eustathius of Antioch, Basil of Ceasarea, Gregory of Nyssa,
Theodore of Mopsuestia, Ambrose, John Chrysostom and Augustine. At the
same time, they were following the Aristotelian tradition that posited a division
between the celestial realm, where heavenly bodies (stars and planets) were lo-
cated, and the sublunar realm, which was subject to change and decay, aligning
their discussions of the divine, the material world, and the relationship between
the two. They integrated this division into the framework of Christian theology
and adapted it to their religious worldview. As a result of this division, natural
philosophy was distinct from the mathematical sciences that mainly concerned
the superlunar (celestial) realm, which was eternal and immortal. It incorporated
divine wisdom and could therefore be studied with mathematical principles, in
contrast to the sublunar realm (Hunger, 1997, vol. III).

The interpretive richness offered by Aristotelian natural philosophy, and its
compatibility with the Christian cosmological framework, after the rejection of
the eternity of the world by Christian scholars, facilitated the formulation of
generally accepted perspectives on the phenomenon of tides under study. How-
ever, it also significantly challenged scholars in their attempts to adequately de-

cipher them. For example, the need to align with the Mosaic Genesis narrative,

*Michael Psellos was one of the scholars who attached particular importance to the study of
the natural world, also as a subject for teaching. He was a scholar in the imperial court, monk
for a while, head of the Imperial School of Philosophy under Constantine IX Monomachos
(1042-1055) with the rank of the consul of the philosophers (hypatos), and was called “poly-
histor” on the grounds of his multiplicity of interests. He lived in the 11th c., when the inter-
est in the natural world essentially made its appearance and probably was associated with a
more general secularization of Byzantine thought. Psellos’ contemporary historiographers,
like Zonaras or Skylitzes’ Continuatus, criticize his work from a traditional Christian pers-
pective (Ljubarskij, 2004).

*Original in Greek: “Apyij Twv Svrwv npdTn uev kat viepdpyios o Geds, uerd 8e Oedv molla
apyal Twv Quotkwv npayudtwy o’ (Westerink, 1948: p. 50).

>Sermons.
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according to which light was the first creation (“Let there be light” being God’s
first command), while the sun and the moon were created on the fourth day of
Creation, seemed to present an insurmountable puzzle for Christian thinkers
such as Eustathius of Antioch or Basil of Caesarea, whom we discuss below. They
developed distinctive theories about light, the sun, and, by extension, the moon,
stars, and their effects.

Following Aristotle, the phenomenon of tides, apart from the moon, was at-
tributed to terrestrial phenomena by other philosophers the most prominent
being Nicephoros Blemmydes (Migne, 1865).

Lastly, as we will present later, a number of scholars addressed the tidal phe-
nomenon, either attributing its existence to metaphysical causes with the aim of
teaching “divine truth,” or, according to the common practice of the time, it was
metaphorically used to emphasize the variability of life. It’s worth noting that
people experiencing conflicting emotions were also referred to as “euripor” de-
picting the changing flow of waters in narrow passages, such as the Euripus
Strait in Chalcis.

3. The Explanation Frameworks of the Tidal Phenomenon

In the following, we present the interpretative frameworks of the tidal pheno-
menon formulated by the scholars of the Byzantine period, depending on how
they explained it and more specifically on the causes that they attributed to it. A
preliminary categorization of the causes follows the thematic arrangement as
outlined below:
e Moon, lunar light, and lunar phases;
e Terrestrial and marine phenomena;
e Metaphysical (supernatural) interpretations.

We have also added a fourth category in our paper which includes the scho-
lars who simply mention the phenomenon of tides in their works (3.4. “Simple

references to the tidal phenomenon”).

3.1. Moon, Lunar Light, and Lunar Phases

The moon, its phases, and its light have always held a special fascination for
people. Specifically, the possible connection between lunar phases and the tidal
phenomenon, for which the earliest written testimony (Cartwright, 1999) we
have so far, comes from Pytheas of Massalia. According to Aetios (382b3-383b34)
(Diels, 1965: p. 383),

“Pytheas of Massalia explains the causes of both the waxing and waning of the
moon.”*

This observed connection is a classic example of attributing causation for a
phenomenon based on the presence of another related factor (correlation-cau-

sation). Thus, tides were attributed by certain natural philosophers, scholars and

®Original in Greek: “ITvééas 6 Maooaidns Tij TAnpdoet g oeAifvie kai Tij peloer Tas Ekatépor
TovTwY altiag dvatibnot/’.
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ecclesiastical fathers of the Byzantine era (see Eustathius of Antioch, Basil of
Caesarea, Nicholas Cabasilas) to the phases of the moon or its lunar light. The
absence or presence of lunar light, when separated from heat (fire), was chal-
lenging to perceive and explain its impact on humans and living beings in gen-
eral.

Lastly, tides, being a worldwide and exceptionally intriguing phenomenon, are
presented in parallel with various meteorological phenomena, such as winds,
rains, etc. These phenomena operate together in a continuous cause-effect rela-
tionship, and some philosophers attributed them to lunar phases. Among them
was the Bishop Eustathius of Antioch.

3.1.1. Eustathius of Antioch

Eustathius was one of the members of the First Ecumenical Council at Nicaea
(Doundoulakis, 2006: p. 163) in 325. He was born in Sida of Pamphylia and be-
came the bishop of Beroea. He was elected as the bishop of Antioch in 323. He
passed away in Trajanopolis of Thrace around 337 (according to some sources,
360). He was distinguished for his knowledge and was accused of heresy, al-
though he was vindicated after his death (Sellers 1928: p. 81).

In a work attributed to him, Commentary on the Hexaemeron, as it is evident
from the title, Eustathius delves into the creation of the world in six days by the
God of the Old Testament. This appears to be a common endeavor during this
specific historical period, as we can also observe from the corresponding work
by Basil of Caesarea, which chronologically belongs to the immediate next gen-
eration of bishops’.

In the surviving text (Migne, 1857a), although its authenticity is disputed by
many researchers who argue that it falls short of Eustathius’ erudition and style
(Doundoulakis, 2006: p. 163), in the analysis of the fourth day, he describes the

"To further strengthen this claim, the alignment of certain passages between the two bishops regard-
ing celestial bodies is quite remarkable. For example, the following reference to a belief that traces its
origin back to Aristotle and persisted at least until the mid-20th century concerning the old women
who “pull down” the moon:

Eustathius, On the Hexaemeron: “Myths (55), however, have been kept alive by the wild tales of in-
toxicated old women everywhere. They claim that by means of certain spells, the hearth is movea

from its place and brought down to the ground. But what place received this descending hearth? Dia
the apparent illusion deceive us into thinking it was something insignificanf? For our perception is
limited, and what we see, we assume to be small, projecting our own bias onto what is visible.”
(Original in Greek: Evotafiog, Ilepl eéanuépov. “ Mibot (55) 8¢ Anpddeis vmo pebvovrwy ypaidiwy
mavrayov Siecdbnoav- St uayyaveias toi tijs oikelag £0pag dmokwveital, kal mpog TRV Yijy
xaragépetal. Kal moios dv tomos katayBeioav avrnyv vnedééaro; Miy (724) ydp énndtnoe 16
pavouevov ¢ kpdv 1t eivar vou{duevov. Mikpd ydp 1j Syis fjudv yivouév, pikpd émoinoe
voui{eoBai kai ta dpdueva, T oikeiov mdbog Tois dpatois Empépovoa.”).

Basil of Caesarea, Homilies on the Hexaemeron (Homily vi.11): “Everywhere ridiculous old wom-
e’ tales, imagined in the delirium of drunkenness, have been circulated, such as that enchantments
can remove the moon from its place and make it descend to the earth. How could a magiciar’s
charm shake that of which the Most High has laid the foundations? And if once torn out what place
could hold i” (Original in Greek: Baoiletog Kawoapeiag, Oulia ei¢ v eéarjuepov (Ophia 6n):
“Mibol tives karayélaorol V7o ypaidiwv kwbwvilouévwy mapalnpovuevor mavrayov diedodnoayv,
611 payyaveiais ot i olkelag €8pag dnokivnleioa oelijvyy mpdg yiv katagéperal. Id¢ uév ovv
KVIjoet yorjtwv Emaotdij, 1ijv avtog édeusdiwoev 6 “Yyiorog Ioios 8 dv kal 1omo¢ karaonacbeioay
avtiv vredééaro; BovAet dmo uikpdv tekunpiwy Aafeiv tod ueyébovs avtijs v dmodeiéty;”).
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creation of the sun and the moon by God. He presents his cosmological perspec-
tives as well®:

“6. On the fourth day, God created the two great luminaries, the sun and the
moon, in the firmament of the sky, to provide light upon the earth, to separate
day from night. This solar light was prepared as a vehicle for that original light.
[...] And let no one think that the day is the same as the sun. First, the Creator
fashioned simple light, which He called ‘day; then He created the sun from fire
and light. [...] The appearance of the moon is coal-like, as can be observed dur-
ing an eclipse; when the sun’s own light is obscured, it darkens the moon while
also illuminating it, creating a distinct brightness. [...] To separate day from
night. Just as He assigned the sun for measuring the day and the moon for mea-
suring the night. [...] The sun does not create the day; let no one conceive it
thus. For the day and night are older than it. Rather, it initiates only the day, as
the psalmist tells us, ‘The sun He set to rule the day, the moon and the stars to
rule the night” (Migne, 1857a).

According to these views, on the fourth day, God created the sun and the
moon to illuminate the Earth and distinguish day from night. In fact, day and
night are phenomena independently created by these two celestial bodies.

He perceives fire (heat) and light as distinct elements, as one warms us while
the other illuminates us. To reinforce this differentiation, he uses the example of
the contrast between whiteness and a white-painted object.

To strengthen his perspective that day and the sun are distinct phenomena, he
describes how, initially, God created the day as simple light, and then the sun as
fire, which is additionally illuminated by the daytime light. And if anyone has
objections, they can observe this differentiation during dawn, where we have
light without fire (the sun), and even in lightning, which illuminates but does
not provide warmth. However, this differentiation is most noticeable in the
moon (which is dark—“charcoal-like”—as seen during eclipses) when it is illu-
minated by the sun, becoming more distinct, like how the sun is enhanced by
daylight. The sun received light from God from the beginning and contains it
within forever, in contrast to the moon, which undergoes phases (thus explain-
ing the phases of Earth’s satellite).

These two celestial bodies (along with the stars) also serve as instruments of

time and indicators of meteorological and seasonal phenomena, depending on

80riginal in Greek: 6. Tjj 8¢ terdpty rjuépa 0 Oedg Tovs usydlovs Svo pwotipag éSnuovpynoey,
nAidv te kai gedijvyy év 14 orepeduatt Tov ovpavol, eic pavorv ml T yijs, T0U Siaywpilety
dvauéoov tijs fjuépag kai dvauéoov tij¢ voktds. Tovto TO jA1akdv s, dxnua ékelvy 1@ ewti T¢
pwToySvew mapsokevaorau. [...] Kai undeic vouion tavtov rjuépav eivat kai ijliov. Ipdtov uév yap
0 OnuLovpyos dmAoiv Yas kateokevaoey, 6 0N kal fjuépav éxdeoey, émerta Tov ijAiov ék Tov mupdg
kal gwtds ovykeiuevov. [...] To ydp tiis oedijvng eidos dvBpakoeidés Toyydvel, w¢ éotty idelv ém
Thi¢ éxlelyews- dndpag yap dr avtijs 10 olkeiov Yéyyos 6 jAtog duavpdv avtiv kabiotnor gwti{wy
0¢ avtijv. mAnowparj drepyderar. [...] Tov Saywpilerv dvauéoov tijs njuépag kai dvauéoov trjg
vukTds. Olov 1OV ifAiov Tijs fjuépag Tois uétpors étale, kai v oelijvnv tijs vukds. [...] OV moter 6
v fjuépav o ijAlog- undeic ovtws vmoddpy- mpeafutepel yap tovTov I Ifjuépa kai vié dlda
Kxatdpyet povov Tijs fjuépag, kabws kai o yaluwdos dayopever fjuiv-"Esto, Aéywy, oV fjliov &g
éovaiav tij¢ iuépas, v oedijvyy, kal Tovs dotépag eis éovaiav Tij¢ VUKTOS.
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their positions in the sky. Regarding the influence of the moon on these pheno-
mena, including tides, he writes’:

“The moon, completing its cycle twelve times, also determines the year [An.
which is artificially constructed], but it requires an intercalary month to achieve
its exact duration. For the solar year, from the same point to the same point in
the sur’'s own motion, it is a restoration according to the sun’s proper move-
ment. As the moon wanes, the bodies of animals become emaciated and hollow;,
but when it waxes, they fill up again. This is because moisture combined with
warmth is secretly infused. Those who sleep under the moon’s influence are
filled with excess moisture in their heads, as well as freshly slaughtered meats
and anything of that sort; all these quickly undergo a change due to the moon’s
influence. Similarly, atmospheric phenomena of such a nature originate from
similar causes. When we have a new moon [An. Noumenia], and everything is
calm, sudden winds arise, clouds start moving and thickening, and tides occur in
narrow straits, causing fluctuations in the sea level in the oceans.” (Migne,
1857a).

So, according to Eustathius, the phenomenon of tides is a result of those at-

mospheric changes that are attributed to the influence of the moon.

3.1.2. Basil of Caesarea

Basil of Caesarea (330-379) was the bishop of Caesarea in Cappadocia, Asia Mi-
nor. He was one of the Three Hierarchs in the Greek Orthodox Church, consi-
dered patrons of education, and bestowed the title of “Great” by the Orthodox
Church. He received advanced education in Caesarea where, according to Gre-
gory of Nazianzus, “he excelled in rhetoric and philosophy among the most ac-
complished’. Following that, he spent 4.5 years in Athens, a center of Neopla-
tonic philosophy. There, he encountered Gregory and formed a close friendship
(Nicolaidis, 2011: pp. 6-9).

He studied rhetoric, grammar, philosophy, astronomy, geometry, and medi-
cine. Basil authored numerous works spanning dogmatic, ascetical, ethical, pe-
dagogical areas, as well as speeches, letters, and a liturgy. His works have been
compiled in their entirety by J.P. Migne in Patrologia Graeca, t. XXIX-XXXII.

The Homilies on the Hexaemeron are considered among the most significant
works of Basil, dealing with cosmological interpretation and commentary on the

first chapter of the Book of Genesis. They were possibly delivered shortly before

Original in Greek: H 62 oelijvy, émeidav Swlekdkic tov favtiis ékteléoy Spduov, éviavrol
toyyavetr mon ki), ANy 8t (35) unvos éufoliuov Seitar mpog v drpifij T@v wpdv ovvdpourjv. G
ydp ijAlakos éviavtos dmo Tov avtol onuelov éml TO avTo onuciov kara TV oikeiav kiviotv Tot
nAiov éotiv dmokatrdoraos. Tij¢ 0¢ oelijvns Anyovons, dpaovtar t@v {dwv 1d oduara, Kai
76-(40)keva yiverar- avéouévng 8¢, dvandnpoiral. Aidtt vypdtnTa petd GepudTnTos kekpauuévny
Aednbotws évinorv- of yap kabevdovres Vo oedijvny VypotnTog epiooifs mAnpodvral Td¢ kepalds,
Kal Ta veoopayrj ¢ TV Kpewv, kal mdv &l Tt TolovTOVY, Tfj MPooPoljj Tijs (45) oedijvis Tayéws
pénetal. Ouoiws O¢ kal td mepl TOov dépa mdfn towavtng aitiag ovvioratar Novunvias ydp
évordons, yalijvys ovong orabepds, alpvidiwv avéuwy tapayal yivovrar tTov vepwv KAOVOUUEVWY
xai ovumnréviwy dldijlo- kai yivovrar mepi tovg v-(50) pimovs malippoar, kai mwepi 1OV Wkeavoy
davadpour) tijs Galdoorng.
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370 over the course of a week (with a speech each morning and afternoon), and
they were transcribed by stenographers.

It is evident that Basil’s effort is to logically establish the Christian under-
standing of the creation of the world, both in contrast and agreement with the
natural philosophy of ancient Greece. He aims to persuade others of the truth of
this unique cosmological system, which, of course, is based on the creation of the
world ex nihilo and its perishable nature, in contrast to the Aristotelian tradi-
tion. Basil’s argumentation is marked by a profound knowledge of the views of
Greek philosophers (notably his use of Plato’s 7Timaeus, Aristotle’s treatises on
natural philosophy, Poseidonius, and Plotinus), a reflection of his studies in
Athens. He doesn’t fail to observe that the narration was concise, intending to
train and sharpen the minds of people, who, by using the few details, would dis-
cover the rest (Migne, 1857b).

In the Homily VI “On the Creation of Luminaries’, Basil develops his views
on the creation of the sun and the moon. His perspectives, based on the Genesis
account, do not differ from those presented by Eustathius of Antioch, who pre-
ceded him chronologically by 30 years, and apparently from the collective body
of ecclesiastical writers as well. This concerns the differentiation between day
and night, light and fire, the reasons for the creation of these two celestial bodies,
their relationship with day and night, and so on. In this Homily, he writes"
about the tides:

“11. On its variations depends also the condition of the air, as is proved by
sudden disturbances which often come after the new moon, in the midst of a
calm and of a stillness in the winds, to agitate the clouds and to hurl them
against each other; as the flux and reflux in straits, and the ebb and flow of the
ocean prove, so that those who live on its shores see it regularly following the
revolutions of the moon. The waters of straits approach and retreat from one
shore to the other during the different phases of the moon; but, when she is new,
they have not an instant of rest, and move in perpetual swaying to and from, un-
til the moon, reappearing, regulates their reflux. As to the Western sea, [1601]
we see it in its ebb and flow now return into its bed, and now overflow, as the
moon draws it back by her respiration and then, by her expiration, urges it to its
own boundaries [1602]” (Migne, 1857b).

According to Basil, therefore, the lunar phases are the cause of tides.

The influence of Basil was highly significant in the years that followed, and his

theological view on distinguishing between the study of the “Ktiotov” (Crea-

“Original in Greek: “Kai 7d mepi 10v dépa 8¢ mdby tais uerafolais tavrns ovvdiariferal, s

Haptupovory fjuiv ai e kata v vovunviav moAddkig dmo yalijvis kai vyveuiag aipvidior tapayai,
vepdv kKlovovuévwy kal ovumntéviwv dAdijlow, kai ai wepi Tovg evpimovs malippora, kai 1j mep:
OV Aeyduevov wkeavov dunwtis, jv tais mepiodois Tijs oedijvig Tetayuévws Emopévny ééevpov ol
npocotkovvres. Of uév yap elpumot petappéovory ép’ éxdtepa kara ta Aowra oyijpara tijs oedijvig:
v O0¢ T Kap@ TIj¢ yevéoews oVO¢ TO Ppayvtartov dipeuovorv, dAd’ év odlw kai talavrdoe
oupvexel kabeotijkaoty, éws dv éxpaveioa mdAwv, dkolovBiav tiva 1jj malippoia mapdoynrar. H &
éomepia Odlaooa tag¢ dundtels vpioratar, vov uév vmovoorovoa, mddv 8¢ émxAviovoa, @onep
avanvoais tijs oelijvns vpelkouévn mpos 10 dmiow, kai mdlv Tais dm’ avtijs éumvoials, els TC
olxeiov uétpov mpowBovuévy”.
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tion) and the “Axtiotov” (spiritual world), became dominant. Michael Glykas, a
historian, chronicler, and poet of the 12th century (Hunger, 1997, vol. III: p. 26,
256), in his work Bibliotheca Chronica (Bekker, 1836) arguing on the size of the
moon—a matter that concerned both Eustathius and Basil—refers to Basil’s dis-
course, acknowledging his authority, characterizing him as “great,” and restating
his views on tides and winds:

“So, from this cause, various conditions in the air are formed, as witnessed by
us in the sudden disturbances of clouds during the new moon due to calmness
and windlessness, when clouds are stirred up and collide with each other. Simi-
larly, the euripus tides, as well as the tidal phenomenon known as ‘amphotis
near the so-called Ocean, which, following the phases of the moon, the sur-
rounding regions have discovered. These things, then, are perceived by Basil the
Great, as he secks to demonstrate the magnitude of these luminaries” (Bekker,
1836).

3.1.3. Nicholas Cabasilas

The Byzantine scholar Nicholas Cabasilas (14th c.) (Konstantakopoulou, 1996),
in one of his letters attributes the tides to the gravitational pull caused by the
moon’s force, which travels in a straight line along with its light'>. In the same
letter, he provides an explanation for the formation of the rainbow, using an in-
terpretation similar to those offered by Western optics much later, during the
17th century. Cabasilas conducted experiments on light refraction and the path

of rays using a transparent sphere filled with water.

3.2. Terrestrial and Marine Phenomena

A dominant category of explanations for the phenomenon of tides is those re-
lated to geomorphology or the sea itself, including rivers. From Aristotle to the
scholars of later Byzantium, the effort to explain the phenomenon based on the
configuration of coasts, the slope of the sea level, or even the underwater sources
and the inexplicable fluctuation of waters, constituted options that were more or

less worth discussing.

Nicephoros Blemmydes

Nicephoros Blemmydes was a scholar, teacher, and monk. He was born in
Constantinople in 1197 and died near Ephesus around 1272. He served as the
official instructor at the imperial school in Nicaea, also teaching the feature
imperator Theodoros II Laskaris and the scholar and historian George Akro-

polites. Around 1248, he founded his own school at the Monastery of Lord

""Original in Greek: “offtw uév odv éx ti¢ aitiag tavtns kai td kara TOv dépa nd6n
ovvioravrar, ws paptvpovorv njuiv al kard tv vovunviav modddkig dno yalijvig kai
vpvepiag aipvidior tapayal t@v vepwv klovovuévwv kal ovumntoviwv dAdijlot, ai mepi
oV eUpinovs te malippotat, kai 1j mepl OV Aeyduevov Nreavov dunwtis, ijv tais meptédoig
tij¢ oedijvng TeTayuévws Emouévnv (44) ééedpov of mpoooikoivres. Tavta pév ovv kai 6 usyag
Stadaupdver Baoileiog, drodeiéar OéAwv 1oV pwotijpwv TovTwy 10 éyedos’.

It was found among the works of Nicholas Kabasilas in the codex of the Monastery of Varlaam of
Meteora, in Thessaly (Angelopoulos, 1970).
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Christ-Who-Is in Emathia, near Ephesus, where he taught until his death. His
work had a significant influence even up to the 19th century (Zografidis, 2011;
Constantinides, 1982).

His principal texts, reflecting his profound scientific exploration, include In-
troductory Synopsis of Books Two (Migne, 1865) on natural philosophy, written
after 1258, consisting of 32 chapters on natural phenomena, and Concise Geo-
graphy or Geographical Synopsis (Spohn, 1818).

As we read in the Introductory Synopsis of Books Two, in the section “On the
Sea”, Blemmydes supports the view of altitudinal difference":

“y. It appears that the sea flows through narrow places where there is sea on
both sides. For wherever the sea gathers from the broad expanse of the sea into a
narrow place, due to the land encompassing the sea being higher, in this case, it
seems to reverse and flow elsewhere intermittently due to the water's rocking
back and forth here and there. The same occurs in an open sea; however, if' s un-
clear whether there is land on either side of it, near which this alternating flow of
water would be apparent.”**

Also:

“0. The sea also flows from its higher areas to the lower ones due to the abun-
dance of rivers flowing from higher points into its elevated regions. Water natu-
rally tends to flow and move from higher places to the concave ones. In the sea,
there are both higher and more concave areas. However, no matter how the sea
flows, the current always remains within itself and does not pour into another
container, unlike rivers flowing into it. Therefore, the water of the sea is statio-

nary, but it does not overflow.”"

3.3. Metaphysical (Supernatural) Interpretations

Nikon the “Metanoite”
Nikon (925-980), also known as Niketas, possibly of Armenian descent, was
born in a village in Trebizond, Paphlagonia. He came from a prominent family
in the region. His upbringing was shaped by “education and instruction in the
Lord”.

At the age of 20, Nikon entered the Holy Monastery of Chrysopetra in the
mountains of Pontus, where he embraced monasticism under the name Nikon.

After 12 years, he traveled as a missionary to Crete, which had recently been li-

3“On the Sea”, sections y and 8§ (Migne, 1865).

“Original in Greek: y ' @aiverar § 1j 8dlacoa péovoa kard Tovs oTEVODS TOMOVS, WV EKATEPWOE
mlateia Odlacod éotiv. Omov ydp dv éx mlatéos meddyovs els orevov 1j Odlacoa ovvdyetat vd
Tijs mepeyovons o médayogs yijs vynlotépag odons, kara tovto gaiveral kai petappéovoa dilot
én dAo pépos dia 10 talavreveobar 10 Vowp Sevpo kdkeioe molddkis. O yiverar uév xai év tjj
avarentauévy Galdoon- ddnlov &€ éori, T pny elvar v avtijs éxatépwoe yhv mAnoiov, map Iy
dueifovoa 1j ueTdppvois Tavtng yvwpifort dv.

Original in Greek: 8. Pei & 1j 6ddacoa kai dno T@v vynlotépwy avtijs émi 1d koldtepa did 16
mAfjfos tav el Td vynAdtepa tavtng ufalloviwv motaudv- mépuke ydp TO Vowp €k TMV
vynlotépwy tonwy is Td koila karapépeotal e kal peiv."Eoti 8¢ kai kdv 1jj Galdooy) Td uév avtijg
vynAdtepa, ta 8¢ kotddtepa. Onws & dv 1j Odlacoa pfj, ndAwv @ éavtijv xet 1O pedua, kai ov mpog
dAdo Soyeiov éuPfdlder, kabdnep of motauoi mpog avtijv. Aid TovTO Kai ordoov 0Tt 0 Vowp Tijs
Baldoons, dAX ovk drndppvTov.
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berated from the Arabs by Nicephoros Phocas. He was a preacher of the Gospel,
with repentance as the central theme of his preaching. He repeatedly emphasized
the phrase of John the Baptist, “Repent, for the kingdom of heaven is near’. This
is why he was named “Metanoite” (in Greek: Metavoeite) meaning “Repent”.

We know about his life and work from the Vita et miracula (Life and Mi-
racles) which exists in two versions, as well as from the Testament that has been
preserved in vernacular translation.

Nikon, as mentioned in his Vita et miracula believes that the tides in the Eu-
ripus Strait are the result of mystical forces hidden within the waters. These
forces symbolically move the waters seven times a day, resembling the creation
of the world in seven days. Their purpose is to teach humans about the changea-
ble and uncertain nature of life, which necessitates repentance. Specifically, he
says:

“19. Taking leave from there, he arrives at Euboea, which they have meta-
phorically called Euripus from ancient times due to the constantly changing flow
of the tide within it, which alternates and occurs seven times on each day and
night, as they say. This symbolizes and teaches those capable of deep intellectual
understanding, without deception and with truth, to perceive through their fa-
culty of the mind, not simply and not as a mere occurrence, the ebbing and
Howing of this sea wave's tide, devoid of human effort or skill. Rather, there is a
hidden power of mystery in this phenomenon, in which the fluid, unstable, un-
certain, changeable, ever moving, and nothing entirely stationary or permanent
is observed. This common characteristic of the weekly cycle, a thousand-year
period of life, and life itself. For it seemed fitting to the skilled Craftsman, even
in this instance, to grant insight not to those who merely chance upon it, but to
those capable of continually embracing higher contemplations, elevating and di-
recting all that is seen and perishable towards the heights of divine concepts and
from the superior things™® (Sullivan, 1987).

3.4. Simple References to the Tidal Phenomenon

References to tides were made by various scholars throughout the centuries, ei-
ther as simple descriptions of the phenomenon or metaphorically to symbolize
oscillating behaviors, customs, and perceptions. The avoidance of explaining the
mechanism behind the phenomenon indicates that it was an unsolvable enigma,

a mysterious nature that was difficult to fit within the framework of the percep-

%Original in Greek: 19. Andpag obv ékeibev, tiyv Edfotav katalauPaver, ijv &1 kai (10) Edpioy
kexdijxaory of avéxkabev pstapopikds ano Tijs €v avtyj o0 malippoov pobiov ovveyois ustaPolijs,
EIT OVV UETANTWOEWS, EMTAKISC YIVOUEVS, &6 AOyos éotlv, é¢ éxdotw del rjuspovukTi, TOT
ovupPolov Snloivrog, s oluar, kai Siddokovros Tovs Svvauévovs Tfj TOU VOoO§ émoTaciq Tov
Aoyiouov éupabvverv dnlavas kai pilalijbws texuai-(15)pecbal, ¢ ovy drdds odtw kai e ETvye
ovufaivery omovdijs dvev avBpwnivig kai Téyvis tijv Tolavtnv Tov Balattiov kbuaros malippoway,

dAd Tiva Svvapuv eivar pvornpiov éykekpupévyy 1@ npdyuari, év jj Gswpeital 10 pevoToV Kai
dotatov kai dpéPatov kai evuetdfAntov kai undév dws ordowov Eov ij uoviuov, tijs éPdopddog
ravtnoi yliovra-(20) etnpidos {wijs dua kai Protiis. Edoée yap 1) Texvity ASyw kdv 1oVt T¢) uépe
dvnowv ov v Tvyovoav kapmovobal Tovs Suvauivovs del Tais dusivoor Bswpiais mpookeiofar ka
avdyetv Sid mavrog ta dpdueva kai 9Oeipdueva mpog Hyos Oeiwv vonudtwy kai €k TV KPEITTOVWY.
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tions of natural philosophy during that long period. As a result, it became fertile
ground for the development of pre-scientific representations and understand-
ings. Furthermore, the recurring motion of the waters easily acquired meta-
phorical significance. We must not forget that for centuries, the erratic people
were called “euripoi”. Illustratively, we present below such references that were
identified during our research, dating back to the later Roman-Byzantine centu-

ries.

3.4.1. Maximus of Tyre (2nd Century)

Maximus, who was a Platonist rhetorician and philosopher, metaphorically
mentions in his work Dialexeis (33, 4, d4) comparing the tides to the sufferings
of Tantalus:

“And the riddle of Tantalus was this: an unending thirst of a pleasure-loving
man, reaching for the delights of a stream and receding, and a tide of desires
ebbing and flowing, and bitter sorrows mixed with these, and disturbances, and
fears™ (Trapp, 1994).

3.4.2. Joannes Damascenus (676-749)

In the study Sacra Parallela by this Syrian monk and priest (Nicolaidis, 2011: pp.
246-249), we come across the following reference (Migne, 1864) regarding the
tide, which is used to characterize the foolish and fickle individuals:

“To those whose disposition Is easily given to change, nothing is consistent,
and life seems to them unordered. People are like clouds, moved by the shifts of
the winds, carried at times to different parts of the sky. We consider those who
are light and foolish to be those who are easily swayed in both directions, and
who change course like gusts of wind falling, or variations, or the shifting tides

of euripi, or the unsteady waves of the sea.”"®

3.4.3. Patriarch Photius A’ (820-893)

Photiuw is considered one of the most significant scholars of the Byzantine pe-
riod (Lemerle, 1985: pp. 154-183). He composed the work Myriobiblos or Bibli-
otheca (Bifliobrikn or Mupidfiplog) (Ier & Bekker, 1824), a literary encyclope-
dia of critiques and excerpts from books written solely in Greek, covering au-
thors from both classical antiquity and the early Byzantine period. It contains
entries for 280 book titles (the 89th title is lost), resulting in the preservation of
numerous important ancient texts by authors that had been forgotten during
that era. These texts would have been lost without the Bibliotheca. In this work,
Photius focuses solely on the content of the books he has read, without attempt-

ing to be comprehensive and systematic.

Original in Greek: Kai 10 to0 Tavrdlov aiviyua tovro ijv dpa Siya dipvekns dvipos
@ilndovou, kai ijdovijc vduara npooidvra kal dmovra avli, kai malippota émbvuiadv, kai
Abmat mxpail tavraig dvakekpapévai, kal tapayai, kai gopot.

Original in Greek: Ofs elikodog mpog uetafolnv 1j Siavoia, TovTois 0VSev dneikos kai Tov Piov
elvau un terdyuevov. AvBpwror tais vepélais éoixaoty, mpos Tas 1@V dvéuwy petafolds, dldore
xat dAMo uépos tov dépog Eupepouévais. (30) Kovgouvs kai dvorjtovs, tovtovs vmolaufdvoucy,
005 padiws ém dupotepa pepouévovs, kal uetappéovras, kabdmep alpag pstammrovoag, 1
uetapolds, 1j malippoiag evpinwy, 1j Galdoons dordrov kvuara. (35)
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For the phenomenon of tides, Photius has included (Ier & Bekker, 1824) the
following reference, noting that it is a continuous phenomenon, which, along-
side fire, serves to demonstrate that the climatic differences observed on Earth
are essentially the same and unchanging since the creation of the world. Verba-
tim'%:

“If we were to say, as would anyone of sound judgment, that each region con-
tinues in its diversity of characteristics since the creation of the cosmos, and re-
mains unchanged and undisturbed by the alterations of existence, neither ceas-
ing the tides of the sea nor the fountains of fire, the distinctions between the
climates of living creatures, nor the countless other differences, how could they
claim that anything would come into being or be regulated without this; things
which, having been exempt from their generation, how would they say that any-
thing happens or is administered? (Ier & Bekker, 1824).

3.4.4. Anna Comnena (1083-1153)
Anna Comnena, the female Byzantine scholar, daughter of Emperor Alexios
Komnenos, is one of the most significant figures in the intellectual life of the
empire during the 12th century. In her work Alexias, she mentions® (Kambylis
& Reinsch, 2001):

“[...] Indeed, the most light-hearted customs, somehow, seem to have taken

on a metaphorical journey akin to the ever-shifting tides of Euripus’.

4. Conclusion

This paper addresses a previously unexplored area in the current historiography
of science in the Byzantine era by surveying and mapping the explanations given
by Byzantine scholars for the phenomenon of tides. In this work we presented
and commented on Byzantine scholars’ perceptions of tides, revealing the intri-
cate interplay between empirical, philosophical, and religious contexts.

Byzantine scholars’ interpretations of tides rest on a bridge connecting the
Aristotelian and the Christian cosmology. They attributed tides to lunar phases,
terrestrial features, or metaphysical forces. Lunar phases were linked to tidal
rhythms by Eustathius of Antioch and Basil of Caesarea, detailing lunar influ-
ence on atmospheric and oceanic patterns. Nicephoros Blemmydes gave promi-
nence on geomorphic explanations while Nikon the “Metanoite” attributed mys-
tical symbolism to tides.

In our analysis of the primary sources, we have observed that the views of By-
zantine scholars on tides were reflecting the complex interaction between reli-

gion and natural philosophy which is apparent in the relevant literature which

YOriginal in Greek: dv rjueic eimowev obte érepog €U ppovav, &t 8¢ el kAiua éxagov Siauévet
uvplaws taic mpog didnla dia-30popais dmo karaPolijs kTioews Koouovuevov, kai dxivnroy
ar  alovos Enkev Um0 TV TS yevéoews uetafolwv ovdév Plamntouevov (olte ydp
malippotar Galdong émavlnoav, ob mvpog dofecor mnyai, ov {bwv éxdsov kliuatos Stapopai,
oV uvpiwv dAwv étepdtntres duetdfAnTor), To0AVTWY TPAYUATWY TS TAP AVTOIS YEVETEWS
arnllayuévwv nwg ovdév dvev tavtng ovite yiveobar Aéyovorv ovte dioikeiobs;

2Qriginal in Greek: [...] Ta ydp to1 kovpdrara [jn evuerdpopd nws kai Evpimov Siknv s &v
nmalippola mepimdaldueva.
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we have studied. In fact, their explanations were influenced by Aristotelian nat-
ural philosophy and Christian theology elegantly situated on the available em-
pirical observations of their era.

The diverse interpretations of tidal phenomenon, as revealed in the primary
sources we have studied, highlight the rich tapestry of Byzantine thought and its
efforts to comprehend the intricate workings of the natural world. Through their
writings, these scholars contribute to a broader understanding of how Byzan-
tines perceived and explained natural phenomena within the context of their
cultural and intellectual milieu.

It is to our knowledge that further work is required in order to give a detailed
and comprehensive analysis for the contribution of each individual scholar in
the field of tidal understanding. However, we believe that our research task to fill
the void in the current historiography of science concerning the scientific history
of tides has been to a certain degree accomplished and at the same time the body

of knowledge on Byzantine Science has been enriched.
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