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ABSTRACT

The author argues that the evidence of observation in Egyptian third millennium BCE medicine and astronomy should
allow ancient Eqypt an important place in the history of science. The argument is primarily based on the absence of
evidence of scientific observation in Mesopotamia preceding the EQyptian material, which renders the Eqyptian obser-
vations of the movements of celestial bodies and trauma the earliest signs of science. While assigning “predictions”
and “mathematical astronomy” a more important place, Assyriologists also date what they can document to long after
the Egyptian observations and predictions, highlighting the chronological precedence of Egypt. Furthermore, the author
stresses a complicated discourse involving the exchange of ideas that was ultimately stymied by the growing importance
of religion and magic. Yet the development was not as linear as the usual versions suggest.

INTRODUCTION

This paper aims to put two very important themes on the
table and link them. Firstly, if Assyriologists, following,
e.g., Steele, contend that “it seems very unlikely that [the
earliest, mid-second millennium BCE, Mesopotamian]
eclipse omens refer to specific events in the past,”! then it
follows that any evidence of Egyptian astronomical
observations in the third and early second millennia
would be of great importance to the history of science. And
secondly, this very possibility opens up the question of the
nature and origins of science itself, where attitudes diverge
on the matter of whether the practice of observation,
interpretation, or prediction constitutes the appearance of
“real” science—or indeed whether one can legitimately
demand mathematical precision and exclude religious
contexts when proposing conditions for evidence of
“scientific practice” in the earliest texts.

This latter problem emerges from the fact that
Mesopotamian astronomy appears in the eyes of some
observers to be born with observations and predictions
being registered simultaneously and thus to have no real
prehistory. Peculiarly, they assume that somehow science
and religion were originally intertwined and remained
that way, while paradoxically contending that the earliest
science somehow emerged out of the religious practice.
Although this may satisfy some observers, the current
writer finds that this is merely the result of applying strict
criteria to the definition of “science” which merely leads
to circular logic while leaving the entire concept of the
developments both obscure and incomprehensible. This
methodology —of selecting the criteria—allows science to

be “born” at any given specified date (whether in the first
millennium BCE or in the European Renaissance or
Enlightenment), effectively blocking the way to
understanding the origins of science, with the
“discoverers” then affecting surprise at this immaculate
conception. In fact, however, there is a long history of
observation that is documented in Egypt long before the
earliest Mesopotamian evidence that the Assyriologists
recognize, and thus the current writer suggests that one
examine the evidence more carefully.

Ultimately, it may transpire that the understanding of
the historians of science is strongly influenced by
developments in the West where science and religion were
largely conceived as having been and being antagonistic.
The Western situation may have been exceptional and
misled observers about the relations between science and
religion in general and thereby the nature of the origins of
science as a whole. And here Egypt is singularly important
in understanding developments.

“Science”
Yet, before delving into what I consider to be the relevant
elements in the historical sequence, we probably have to
agree to disagree about what “science” is and what
constitutes evidence of “scientific practice.” In my naive
view, science is certainly concerned with recognized
universal truths that in some fashion can be used to devise
methods of reliably predicting or reproducing results.

In our own agge, science is closely linked to medicine and
technology with (a) the former being important because it
is based upon observation and analysis of biological
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phenomena allowing (seemingly) incredible processes of
healing to become routine and (b) the latter being important
because understanding the physics of materials and energy
enables mankind to overcome (seemingly) insurmountable
obstacles.

Both depend upon an understanding of phenomena that
allows some degree of certainty about outcomes. Both also
depend upon observation and analysis. Without systematic
observations, analysis and prediction would be impossible.
One preliminary stage of processing the understanding of
observations is a form of analysis without clearly stated
premises allowing for alternative outcomes of the analysis.
Explanations in “mythical” form represent such a category,
where the explanation does not appear to be convincing to us.
Thus without the capacity to reproduce laboratory results, or
confidently predict or understand astronomical events, mere
“observation” and “descriptive analysis” does not appear to be
scientific. Yet, if we apply these criteria in a narrow fashion,
even today science would still appear to be far from perfected,
since physicians are still struggling with cancer and physicists
still debate the origins of the universe (which was one of the
first problems faced by ancient cosmologists). In many areas,
scientists are merely closely observing and recording
phenomena without understanding them, at least in the sense
of reaching a consensus about the correct interpretation. This
means that the observations are being improved or refined, but
that debates about the interpretation continue: “the”
explanation is missing.

Nevertheless, few would dare to claim that science does not
(yet) exist today. On the other hand, however, anyone who
denies that science exists today would still have to concede that
there is a history of science, since we have a relatively clear idea
of what science aims at and what the criteria for scientific
success are. And this necessarily leads to the question of when
science “started.” I claim that without systematic observation
and attempts to analyze or explain the phenomena observed,
modern science—however perfect or imperfect one contends
that it is—would not exist. Others will claim that observations
and interpretations alone do not count and that we need more.
They presumably expect some “scientific” basis and method-
ology for the observational procedures and the interpretations,
presumably excluding unjustifiable assumptions. Obviously,
historians of science can set their criteria, but I argue that
historically we should try to go back to the beginnings if we
really want to understand the story.

AN ANECDOTAL BEGINNING
Virtually everyone interested in the history of medicine is
aware that, centuries before Hippocrates and Galen, the
Egyptians were celebrated as physicians by Homer.? Some
acquainted with the ancient world will be aware that a half
millennium before Homer, Egyptian medics were appreciated
in the royal courts of the Bronze Age Near East.?> Despite these
attestations, in recent times Egypt seems to have fallen out of
the early history of science, with most of the pre-classical
acclaim going to the Pre-Socratics or the Babylonians.

Yet in this contribution I will contend that on several levels,
the Egyptians may have provided a few stable building blocks

in the history of science, and I will try to reinforce the familiar
general remarks with more precise arguments. Of particular
importance here are the dates proposed by the Assyriologists
in pushing their case, as their tendency to choose progressively
later and later dates for the scientific accomplishments of the
Mesopotamians reduces the time span of the history of
Mesopotamian astronomy, bringing it closer and closer to
Hellenistic Greece. This opens up a cavernous lacuna in the
preceding millennia of the potential history of science, one that
Egypt may perforce be able fill (if the Assyriologists continue
to yield on the antiquity of Mesopotamian science).

Beyond that, there is also the question of attitudes toward
“science” and “religion,” which are themselves also worth
examining. It is generally assumed that science and magic were
indistinguishable in the ancient Near East. Yet, even quite late
in the Bronze Age, we can call on the testimony of Ramesses II
for a different appraisal. In the mid-thirteenth century BCE, a
Hittite king suggested that Ramesses dispatch an Egyptian
physician to the Hittite court to aid his sister in having children.
In the response to the request, Ramesses writes:

Speak thus to my brother [= the Hittite king],
concerning what he wrote about Matanazi, his sister,
saying “May my brother send me a man to prepare a
medication so that she can bear” — So did my brother
[= Hittite King] say to me [= Ramesses II]. But I
[=Ramessses II] say to my brother: “Look! Matanazi,
my brother’s sister—your brother [= Ramesses II]
knows her! She is a woman of 50 or 60 years of age!
A woman of 50 or 60—there is no way that one can
prepare a medication for her so that she can have
children!

The [Egyptian] sun-god or the [Hittite] weather god
can give the command, because it is a magical action
that is required and has worked. I, the king, your
brother, will send you an incantation priest and a
physician who will prepare what is required.*

Ramesses is conscious of the limitations of medicine and the
possibilities offered by magic, but in this case, he was evidently
skeptical about the efficiency of divine intervention. Ramesses
understands that medical science is a domain where no magic
or religion can help and that magic belongs on the other side,
with religion where things are uncertain. This letter should
suffice to put an end to the discussion about magic preventing
the development of scientific medicine in Egypt, and allow
Egypt to be recognized as having had a specific role in the
evolution of scientific thought, not only in developing systems
of observation but also in grasping the contrast between
“religion” and “science.”

And this particular situation can be usefully illuminated by
drawing on the far more complicated matter of infections. The
Egyptians could recognize trauma (such as broken bones) and
understood how to deal with such. While infections and
contagious diseases could be recognized, the phenomena were
effectively incomprehensible when working with the
parameters of that distant age. Thus treatment of any kind of
disease was a matter of experience and guesswork until the
twentieth century CE. Yet, in Egypt, all the problems—broken
bones and infections—were all alike viewed as those relating
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to the human body and thus assigned to the physicians. This
seems perfectly normal. It follows that some rather peculiar
procedures could be expected in a field where little was
understood. And that there will have been some kind of division
of responsibilities, but a core of the tradition may have been
based on observation and analysis.

Significantly, at the very beginning one encounters a rather
bizarre anomaly in the history of medicine. The Egyptian Edwin
Smith Papyrus has abundant examples of setting bones.> By
contrast, Geller remarks of the Mesopotamian tradition, “there is
not a single surviving treatise on how to set broken bones.”® We
will soon come to the matter of the Egyptian text, but it is
essential to note at the outset that from the beginning
Mesopotamian medicine was concerned with phenomena that
could not be understood until the modern age, whereas Egyptian
medicine began with injuries to bones, and only later began to
include other types of illnesses. That the incomprehensible
problems of infections led to what we would call “magic” being
integrated into medicine is relatively clear. However, there
remained the Egyptian tradition of healing trauma, which comes
closer to our understanding of “science” (at least as I understand
and present my argument here).

The situation in Mesopotamia was, however, quite different,
as Geller notes that distinguishing “magic” and “medicine” in
ancient Mesopotamia is futile, concluding that “The overlap
between these two complementary methods of healing—recipes
and incantations—are different means of achieving similar
ends.”” Yet, evidently the tradition of treating broken bones was
missing and thus that one part of medicine which could be
studied scientifically was excluded. Under the circumstances, it
is perfectly logical that Babylonian physicians could be
accompanied by incantation priests, as is expressly mentioned in
the Hittite correspondence.®

I suggest, in contrast to this, that the Egyptians were thinking
completely differently. What Ramesses contended was that magic
and the support of the gods might accomplish what science could
not: magic and science are mutually incompatible alternatives.
The goal might be the same, but the intellectual framework is
quite different in Egypt. Rather than complementary, magic was
a last resort. Unfortunately—but potentially accurately—
Assyriologists also extend the contrasting Mesopotamian
approach to astronomy, denying a difference between
“astrology” and “astronomy,” suggesting that “no professional
distinction existed between the realm of divination and the
practice of scientific activities.”?

One of the results of this confusion over the issue of
“divination” and “observation” is that the Assyriologists are
hesitant about accepting that certain records might reflect
observations of astronomical events in the late third and early
second millennium BCE. Denying this not only increases the
confusion about the “scientific” nature of the Mesopotamian
records but also places the beginnings of whatever passes for
“science” in Mesopotamia much later than would otherwise be
possible, which likewise has implications for the thereby
heightened potential importance of Egyptian astronomical
observations in the third millennium BCE.
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INTERCONNECTIONS IN THE BRONZE AGE

Yet the situation is far more complicated, for I would not argue
that there is a linear sequence leading to modern science, but
rather a moving track with false starts, breakdowns, and giant
leaps. I assume that there were links between the different parts
of the ancient world. Yet there are many (such as Renn in
Globalization of Knowledge) who suggest that there was little
significant communication of knowledge before the European
Middle Ages. Thus one must produce some uncontroversial
evidence. Some will suggest that there is no written record of the
links." In fact, Quack has shown that parallels between an early
second millennium BCE Egyptian text called the “Admonitions”
and the late third millennium BCE Mesopotamian “City
Lamentations” suggest that some scholar had a firm grasp of
Egyptian and Sumerian, as well as a mastery of poetry.!! This can
be viewed as written evidence of links as firm as the actual
fragments of cuneiform tablets found in Egypt, dating to only a
few centuries later.

More important however, was the rapid diffusion of the
concept of weighing and the use of uniform weights indicating
that there was far more exchange than is indicated when simply
looking for written proof—and this before writing was well
developed. By the middle of the third millennium BCE, the
manufacture and use of the balance and uniform weights was
known in the Indus Valley,'? Mesopotamia,'* and Egypt. Most
significant is that there is no certain evidence of weighing systems
in the earliest Mesopotamian texts, whereas the system is
definitely documented by the Fara period,'* at the same time that
we have a balance beam in the Indus. The weight system of the
Indus Valley, based on a basic unit of around 13 grams, was
known in Mesopotamia by the name of the Dilmun shegel and
was used in Egypt as the “gold deben” of the Old and Middle
Kingdoms.”® The earliest known datable weight in world
history —which presupposes a balance—is that of Narmer,
probably ca. 3000 BCE.' There is no reason to doubt this artifact;
yet even if this is disregarded as suspect, there are the depictions
of balance beams with weights in the tomb of Hesy-Re,"” dating
to well before 2500 BCE.

This spread of the balance is related to the emergence of
equivalency systems. It is widely assumed that equivalencies and
exchange systems dependent upon concepts of value are
inherently human, but there is little evidence to support this. It
is more probable that the concept of equivalencies was developed
during the third millennium BCE.'® There does not appear to be
any evidence of equivalencies in the earliest archaic documents
from Mesopotamia,’” whereas the administrative documents
from the Ur III period are teeming with what appear to be
commercial equivalencies based on weights in silver.?’ From the
Old Babylonian period onwards, the bureaucratic administrative
texts of the states use the same type of price systems as the
commercial systems. Aside from being an Egyptian hieroglyph,
the balance appears as a symbol in both Minoan Linear A and
Mycenaean Greek Linear B. The systems of estimating value and
performing exchange are so uniform around the world that one
could argue the diffusion of ideas and methods rather than
accidental convergence—and one should hesitate to project the
concept back in time if the earliest administrative texts do not
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appear to rely on it whereas all the later administrative systems
do. Thus one can argue that the system of equivalencies based on
weights in silver was born in Egypt or Mesopotamia and spread
from there to the rest of the world.

Beyond that, the mere spread of the balance and weights should
dispel any doubts about the geographical space in which
techniques and knowledge were being exchanged. From before
the mid-second millennium BCE, the balance was known in the
Aegean.” It is highly probable that the balance was known in
China by the end of the second millennium BCE, but is only
demonstrated in the first millennium BCE.*? Egypt might not have
been the first, but the knowledge seems to have spread so quickly
that we cannot locate the origin and the knowledge spread to the
Aegean and China with the appearance of those civilizations.

In contrast to this reality, Renn states matter-of-factly that
“‘weight” technology “is a second-order concept that emerges
from reflecting on the knowledge gained by the operation of
weighing objects with a balance, a technology developed toward
the end of the second millennium in Babylonia and Egypt.”? The
very late date places the alleged invention of the balance close
enough to the Greeks that the “second-order knowledge” can be
ascribed to them.

Yet the Egyptians and Mesopotamians rapidly developed the
concept of “justice,” present in both cultures by the end of the
third millennium BCE and linked to the sun gods.* In both,
“justice” was based on “equilibrium” and the balance was used to
illustrate this in the fashion they bequeathed to us (and the balance
is to this day a symbol of justice in West and East). The Egyptians
did not develop a philosophical understanding of levers; this was
left to the Greeks and Chinese to explore. Yet the Bronze Age
Egyptians were far beyond having a mere concept of weight,
having used the balance to advance into philosophy, and the
classical world continued with the pursuit—allowing Galileo to
begin his work on a completely different level than that which
existed before the balances of the third millennium BCE.

In this case, the developments and rapid exchange of
knowledge are relevant to understand how science began,
developed, and spread. In this case, the actual instruments (which
should be unequivocal proof of the diffusion of ideas and
technology, for the technology alone would be incomprehensible)
play the role of demonstrating conceptual development and
exchange between civilizations.

MEDICINE
Before turning to astronomy, we will briefly look at medicine,
since the matter is familiar but neglected, although the significance
of the Egyptian contribution probably indisputable. The
Assyriologist Geller suggests that the formative period of
Babylonian medicine will have begun in the Old Babylonian
period (i.e., the first half of the second millennium BCE), with most
of the surviving material dating to the first millennium BCE.” The
Egyptian material is far older: preserved copies of ancient texts
are roughly parallel with the earliest known Babylonian medical
texts. The formative period of Egyptian medicine can probably be
traced back to the beginning of the third millennium BCE, with
texts existing by the middle of that millennium.

With the balance, the procedure involved the development of
the concept of weight and equilibrium whereby the invention of
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the actual balance must have played a crucial role. Recording the
results could be done in a notation similar to that employed in
other systems of measurement. Once the balance was in
equilibrium and the result noted down, the operation was
complete. In medicine, the initial procedure is identical to
weighing, as the basic operation is a matter of observing and
analyzing; the second procedure is, however, quite different, as it
involves making a judgment about the capacity of the physician
to deal with the diagnosis, and then determining the appropriate
remedy.

Breasted remarks of the Edwin Smith Surgical Papyrus:

The facts of each given case of injury are observed, listed
and marshalled before the mind of the observer, who
then makes rational conclusions based on the observed
facts. Here then we find the first scientific observer
known to us, and in this papyrus we have the earliest
known scientific document.*

For Breasted, the text reveals that the Egyptians had a relatively
objective view of medicine in the third millennium BCE. The
system was based upon examining the injuries, diagnosing them,
deciding whether one could treat them, and then either
abandoning the sufferers to their fate or treating them. Breasted
remarks that the specific titles of a court physician of the mid-third
millennium reveal that the specialist “was particularly well versed
in internal medicine.”? Thus, we have not only the surviving
copies of the copied texts but also the original tombs of some of
the world’s earliest physicians.

Breasted elaborated on the systematic methodology of the
physician who wrote the oldest medical papyrus. He stressed that
he proceeds downward from wounds to the head to injuries of the
legs (the first and final parts of the papyrus having been lost, we
do not have either the introduction or the section on the feet). For
the individual cases, Breasted summarizes the approach:

The discussion of each case in itself likewise discloses a
systematic order of materials and topics—an arrange-
ment which, with the exception of some elaboration in
six cases, is always strictly followed. It is as follows:
1. Title
2. Examination
3. Diagnosis
4. Treatment (unless a fatal case, considered
untreatable)
5. Glosses (a little dictionary of obscure terms, if
any, included in the discussion of the case).”

The system is nothing if not rigorously methodological, and
based exclusively on observation and analysis. I make several
points.

Firstly, (1) it is clear that virtually all of the cases in the oldest
version of this oldest text are probably injuries resulting from
military activity (ranging from the fatal blows of weapons to
sprains probably originating when fleeing the battlefield or
pursuing fleeing enemies). This can be directly related to the
motivation of the state in pursuing its interests through military
activity and attending to the needs of dying and injured soldiers.
These blows may well have been produced by the maces for which
the Egyptians are celebrated, the use of which declined shortly
after the formation of the state. Thus, one could imagine that parts
of the text take us back to the beginning of the third millennium
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BCE.

Secondly, (2) the injuries are easily recognizable and
diagnosed. This is a matter of observation and analysis.

It could be suggested that Breasted’s optimism was that of an
enthusiastic admirer of ancient Egypt in the early days and that
his analysis was not quite what one would actually find in the
texts. By contrast, Green’s approach is hardly less admiring:

Palaeopathological studies in Egypt have provided a
great deal of information to the bioarchaeologist over
the years, revealing epidemiological trends, subsistence
practices related to health, and especially the
capabilities of the medical practitioners and their vast
knowledge of the human body and its ailments. Thanks
to the excellent preservation of the remains, osteologists
and palaeopathologists have also been able to shed light
on their limits. Dental diseases were clearly the most
prevalent disorder, followed by general pains from
osteoarthritis, trauma from every day life or perhaps
war, and disorders related to a poor diet such as cribra
orbitalia and the manifestation of Harris lines. [...]
Parasitic worms also flourished in the bodies of the
Egyptians, no doubt a result of poor sanitation
procedures at the time. Not surprisingly, the medical
papyri shed light on the majority of these ailments, with
particular detail given to traumatic injuries, parasites,
and joint stiffness or aches. Evidently, despite having a
systematic process of examination with diagnostic
principles and a series of prescriptions for each
affliction, the treatment methods employed by the
ancient Egyptian physicians were not always effective.

However, remedies that proved to be successful
extended across Egypt’s borders. In fact, a number of
the remedies presented in the papyri are similar to
modern methods of healing, namely the methods of
fixing a dislocated jaw, removing external swellings by
discharging pus, and splinting broken bones. Dawson
[...] states, “The popular medicine of almost every
country of Europe and the Near East largely owes its
origin to Egypt, and in its various migrations it has
preserved its ancestral form and its very words and
phrases almost intact throughout the ages.” This
unsurpassed knowledge of human diseases and
ailments was clearly recognized, leading to the
reproduction and perpetuation of these papyri
throughout Egypt’s civilization.?’

Thus, in light of this, one must admit that Egyptian medicine
was probably deservedly admired in antiquity. One question that
deserves to be posed is just why this advanced research is not
more widely recognized.

Geller correctly remarks that, “[jludging from the extant
Egyptian medical corpus, it is far from clear whether funerary
experts mummifying bodies transmitted the fruits of their
anatomical experience to Egyptian doctors” and concludes
authoritatively, “[i]n general, prior to the third century BC no
scholars in antiquity had any real understanding of internal
human anatomy.”* It is possible that the Egyptians had some
knowledge of the internal organs, but it certainly cannot be
viewed as impressive. Yet, the important element is that the

earliest Egyptian texts were based on observation and analysis.
And —of course—that the Mesopotamian sources offer nothing
about fixing broken bones, as Geller concedes, thereby opens up
a domain where Egyptian science was well ahead of the
Mesopotamians.

Only later did the complications of diseases become a concern
of medicine. Thus, there is a history that is dismissed, despite the
fact that Egyptian physicians were celebrated even in the classical
world; Egyptian medical experience was already ancient by the
time of the classical Greeks—and it was scientifically based, at
least to the degree that observation and analysis were intimately
intertwined. Yet these details are neglected, suffering from a
direct comparison.

And thus my third point: (3) like the Mesopotamian medical
texts, the later Egyptian “medical” texts include a great deal of
what we would call magic. However, this concerns completely
different types of illnesses and injuries, illnesses that were not
understood until the nineteenth century CE (and later), when
modern scientific medicine began to grasp the importance of
issues such as hygiene due to the mastery of germs. For the
Egyptians, many illnesses will have remained mysterious, as will
have been the (positive and negative) effects of certain herbs and
other materials ingested or touched by humans. Such
phenomena will have appeared to be incomprehensible in
comparison to the ordinary trauma of warfare. Yet the Egyptians
(like the Chinese and the Mesopotamians) obviously understood
medicine globally —as care for the body —and did not distinguish
between “injuries” and “diseases.” Obviously, one can hardly
criticize the Egyptians for having failed to tackle such problems,
and thus they did include what we call magic in their
explanations and prescriptions for some ailments. As a result of
this latter mixture, it is frequently assumed that the ancients did
not understand the difference between science and magic.

However, in Egypt, this magical content is not that prominent
in the third millennium. It appears from the second millennium
onward (which is the time when Babylonian medicine arises).
This means that there is actually a transformation in thought.
Confronted with incomprehensible phenomena—which were
recognized —physicians may have been tempted to turn to
magic. However, above we noted that Ramesses II had a very
clear impression of the situation that magic differed from science.
We should abandon our illusions about the naivety of the
ancients about the difference between religion, magic, and
science in medicine. It can hardly be claimed that the Egyptians
were unaware of the differences. However, when confronted
with the insoluble, they sought magic.

Under ordinary circumstances, Ramesses’s letter—in
conjunction with Breasted’s discussion of the Edwin Smith
Surgical Papyrus—should suffice to see that observation
preceded magic and superstition. The fact that the major deities
of the relevant states are responsible for magical practices should
also be noted, as these deities are not prehistoric, but rather
emerged with the states.

Fourthly, (4) there is one philological remark to be made about
the nature of these “magical” or “religious” elements in Egyptian
medical texts. An example of such are the whd.w, a term
occasionally translated as “demon” or more objectively as
“Schmerzstoffe (auch Krankheitsdimon).”* Translating this as
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“germ” (Keim) would give the texts a completely different flavor.
Thus the translations contribute to the aura of magic, perhaps
enhancing aspects of the texts that were never present.*

If the Mesopotamian texts reveal a different pattern of
historical development, it is possible that the Mesopotamian
scribes began their medical system after the Egyptians and thus
began with the assumptions of the Egyptians. Were this the case,
it would imply that the Mesopotamian system followed long
after the Egyptian breakthroughs of the third millennium and
began to develop when Egyptian physicians were wrestling with
intractable problems; the gradual incorporation of “magic” into
“medical science” in Egypt may have reflected the discovery of
diseases which could not be explained and remained inexplicable
until recent times. In this sense, modern medical science is the
continuation of what the Egyptians started in the third
millennium BCE and did not follow the false track of the
Babylonian discipline. The introduction of “magic” may have
been a secondary development in Egypt, and this secondary
development was a primary feature in Babylonian medicine,
suggesting not only exchange, but also an evolution in thought.

This is extremely important for the discussion of the antiquity
of Mesopotamian astronomy, as the evidence may imply a far
more complicated process of both the history of observation and
the mixing of religion and science —and the exchange of ideas at
different levels of development.

ASTRONOMY

THE IDEOLOGICAL CONTEXT

Swerdlow represents a modern attitude toward Babylonian

accomplishments:
[...] as Neugebauer pointed out again and again [... the
Babylonian scribes] developed a mathematical and
scientific interest in the intricacies of lunar and
planetary phenomena [...] Revolutionary it was, the
origin, I believe of science as we still understand it.

Viewed in a different fashion, this could be interpreted as
meaning that the Mesopotamians applied mathematics to the
movements of the heavenly bodies but were unwilling to adjust
their philosophical visions, so that inquisitive science did not
really separate out of their mindset to create a new view of the
world. Ordinarily, the difficulties are ascribed to Mesopotamian
science being embedded in religion: whereas in 2010 Rochberg
simply observes that the astronomers and astrologers were the
same, in 2012 Grafshoff transforms the banal reality into a
“thesis.”* If the mixture of “divination” and “science” was so
deep rooted, one could contend that the claims for the scientific
parts of Babylonian astronomy may be exaggerated —or one
could accommodate the Egyptians. Yet this is apparently
unacceptable.

The example of Babylonian medicine has just been covered.
Egyptian medicine can be traced back to the third millennium
BCE whereas Babylonian cannot. Babylonian medicine began in
the second millennium, working with the assumption that magic
and medicine were one, being far more heavily influenced by
religion and magic than was Egyptian medicine. Yet, in following
this route, they were adopting an impression that was gradually
appearing in Egypt, where physicians sought more understand-
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ing of diseases and cures and found themselves at a loss to
understand, explain, and heal. Yet, even at the end of the second
millennium BCE, Ramesses knew the difference. Thus, the
earliest medicine in Egypt was based on relatively objective
observation and analysis and only later came to include elements
that we must view as being irrational. If we accept the testimony
of the Assyriologists Rochberg and Geller, we must assume that
in Mesopotamia this distinction was not clearly expressed in the
heads of the scholars involved —and that, in both astronomy and
medicine, magic and religion were involved from the outset. This
would imply that they were adopting ideas from the Egyptians,
and this takes us to the core of the present discussion.

While Mesopotamian science is gradually being increasingly
accepted as the predecessor of Greek science, Egypt is edged out
of any possible role in the history of science as practiced by
mainstream authorities. Yet there are grave difficulties facing the
attitude that the Babylonians invented science unaided. Among
these is the patently absurd statement by another Neugebauer
Schiiler to the effect that “the foundation of Babylonian
astronomy” lies in texts of Achaemenid/Hellenistic date.®
Graf3hoff not only confuses “zenith” with “foundation” but also
fails to recognize that the era is post-Babylonian and thus open
to Greek influence. This peculiar conclusion is then followed by
the suggestion that we lack an idea “of the genesis of later
Babylonian astronomy.”* This is evidently the most that
contemporary scholarship can do to conceal the inadequacy of
their progress with Neugebauer’'s (1954) challenge that
“Whatever prehistory [of Babylonian astronomy] we reconstruct
is [...] of a very conjectural character.”*

BABYLONIAN & GREEK ASTRONOMY

Thus, in effect, modern scholars assume (a) that Mesopotamian
science was always mixed with magic and religion and (b) that
the origins of Babylonian astronomy lie in some period that they
cannot locate, while (c) frequently concluding that Babylonian
discoveries only slightly antedated those of the Greeks.

Based on Herodotus, Thales is reputed to have predicted the
general temporal limits of a solar eclipse that modern science
assumed took place on 28 May 585 BCE (cvveotewong tnv
Nuéonv é€amivng vokta yevéoSal v ¢ HeTaAAaynv tavtv
m Npéons BOaAnc 6 Mudnowog tolol Twol moornydpevoe
€o0eodat, oVEOV TEOJEUEVOS EVIAVTOV TOVTOV €V T OT) kAl
&yéveto1) petapoAn; Herodotus I: 74). Although one can dispute
that Thales did anything of the kind, it should be evident that,
less than two centuries later (in the fifth century BCE), the
credulous Herodotus repeats something that he had heard and
that it concerned the prediction of an eclipse. Couprie argues
that, based on personal observations and analysis, predicting this
particular eclipse was (exceptionally) possible without
Mesopotamian aid.*® According to this hypothetical idea—
assuming that the tale is correct and that he did predict an
eclipse—Thales was wildly lucky.

However, this draws attention away from the question of
whether the Mesopotamians had accumulated enough material
by this time to accurately predict eclipses on their own. There
does not seem to be a consensus about either the earliest
successful Mesopotamian (a) eclipse observations or (b) eclipse
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predictions. For rather doubtful reasons, as Goldstein
notes, scholars argue “that the Babylonians began
systematically to record astronomical observations in 747
B.C.”* And in any case, they never understood how they
functioned.

By contrast, Arrian’s remarks on Alexander’s sacrifices
to moon, sun, and earth (¢9ve 1) Te oeAn v kat NAlw kat
) v1); Arrian III: 7, 6) demonstrate that Arrian knew the
causes of a lunar eclipse. Yet this does not demonstrate that
Alexander did on 20 September 331 BCE. On the other
hand, however, Rochberg remarks that, for the Greeks,
“the mechanism of causation can be explained in terms of
Aristotelian Physics” and stresses that this is Greek rather
than Babylonian.*® Whether Aristotle’s influence explains
Alexander’s alleged action is unclear, but the under-
standing of astronomy was growing, and Greek science
followed immediately on whatever they could have
acquired from the Babylonians.

Thus, the Greeks evidently had an independent
tradition of reflecting on celestial phenomena—and
curiously, the Babylonian documentation explodes after
Alexander’s conquest as the greatest part of the
Mesopotamian Astronomical Diaries postdates Alexander’s
action and virtually none of it antedates Thales. In this
context, one recalls a strikingly interesting sentence of
Neugebauer’s:

[...] I think that one has to concede to early Greek
astronomy a good measure of independence, in
particular so far as geometrical considerations are
concerned and also with respect to the trend to
numerological speculation.*!

Obviously, the idea of mutual interaction and parallel
development could explain a good deal.

The striking contrast of the quantity of Babylonian
material dating to the Hellenistic era—as opposed to the
paucity of Assyrian and Babylonian material —could be
explained in terms of a changing economic climate. And
this economic climate may perhaps be related to a change
in the understanding of science. One of the most radical
changes was that at Uruk, where the worship of Anu
overtook that of Inanna with the onset of the Achaemenid
period, as implied by dated documents that can be related
both to the respective temples and personal names; aside
from disturbing things, one sees little imperial interest.*?
Seemingly, Xerxes and the other Achaemenid rulers had
little time for Babylonian astronomy. During the
Achaemenid and Seleucid eras, the temples were largely
freed from state support and the priests left free to pursue
their own economic interests while being paid quite well
by the temples,* which had largely become the domain of
the priests, who themselves defined the capable
astronomers and priests.

It is logical that this royal “deliberate neglect” of the
traditional cult to the advantage of the Lord of the
Heavens could possibly be related to the abundance of
Mesopotamian astronomical observations suddenly
appearing during this era.* The Assyrian and Babylonian
kings were quite concerned about astronomical events and

received direct support from court-paid experts. Such
professions were no longer required in the later era when
the Persian and Hellenistic rulers adopted a secular
approach to science and privatized the temples. Thus what
had hitherto been a royal pastime (for most celestial events
were related to states and kings) was also privatized, open-
ing up astrology to the masses and offering a lucrative
source of income for the priesthood.

Thus, one can see an economic explanation for the
change in the proportions of the material. And one can
relate this to hard-headed science. In the Mesopotamian
tradition, the experts could consult the sources and
“explain” the meaning of an eclipse after the fact (based
on records potentially taking us back centuries) and offer
advice about royal conduct. Astronomical events were
observed because they were understood as divine in the
Mesopotamian tradition, and the experts were required at
court because celestial actions concerned royalty and the
state.

Rochberg observes that the Greeks were philosophical:
eclipses could be explained and predicted. As eclipses
were related to celestial movements rather than divine
intentions, eclipses were of marginal interest to the state
and royalty. The implication of the abundance of the
Mesopotamian documentation and the withdrawal of
royal attention to the gods is that this understanding
emerged during the Achaemenid period, since the respect
for the local gods of the heavens ceased relatively soon
after the Persian conquest of Babylon. However, the priests
and astronomers may well have appreciated that they
could (a) exploit the superstitious masses while (b) using
Greek methods to predict events. This would invert our
understanding of the importance of the Astronomical
Diaries for Mesopotamian science.

And this in turn could also be set in line with a changing
attitude toward Babylonian astrology after the emergence
of the Hellenistic kingdoms eclipsed Greek experiments
with “democracy” and science. The production of such
material might well have increased in a world where self-
expression was (a) extended to appropriating the royal
prerogative of astrology while (b) being strictly reduced
in terms of political options. It was at precisely this era that
Aristotelian science became fossilized and Greek thought
followed different avenues in which curiosity failed to
play a role. One can trace Babylonian impact on Egypt and
Greece in the form of the zodiac that spreads at this time.
Significantly, von Lieven notes that by the Roman era, the
astronomical bits of the ancient Egyptian Book of Nut had
been discarded so that only the “religious astronomy” is
preserved.® One can easily imagine that the exotic
character of the Babylonian astronomers and their
complicated thoughts actually increased their market
value in such an environment. Thus the Hellenistic
material from Babylonia might well reflect the simulta-
neous demise of Greek and ancient Near Eastern science
and the rise of the specifically individual religious thought
(at least partially spurred by private greed).

Regardless, the evidence confirms a good deal of
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exchange in the Greco-Roman era. Nevertheless the key
points of the observations of Arrian and Herodotus and
the earlier Babylonian tradition is that either (a) the Greeks
were developing astronomy in parallel with Babylonian
astronomy, or (b) the foundations of Babylonian
astronomy lie much further back and remain to be
discovered rather than left in the obscurity Neugebauer
highlighted.

In reality, however, it seems rather odd that the
numerous cuneiform sources for astronomical observa-
tions before the first millennium BCE are neglected: the
Assyriologists seem loath to take up the torch. For those
outside of Assyriology, it is clear that Mesopotamian
observation of the heavens can be traced back to the Uruk
period (when months and years are mentioned in the
texts) and highly probable that the systematic recording of
astronomical observations was already practiced before
the Old Babylonian era. Gasche et al.*® argue that some of
the omens of the Eniima Anu Enlil series reflect
astronomical observations that go back to the beginning of
the second millennium BCE. The central claim here is that
omina in the EAE collection represent records of Ur III
observations of two lunar eclipses. In this case, Koch has
confirmed that the textual records of the omina more or
less match the astronomically reconstructed lunar eclipses
(of 1954 and 1912 BCE) proposed by Gasche et al., with the
exception that one of the two eclipses is described as
having lasted longer than it actually did (and could
have).” Steele et al. note similar cases of observed first
millennium BCE eclipses with similarly impossible
durations and ascribe the discrepancy to a “scribal error,”
which is logical enough.®® Thus, one could have an
argument for maintaining that the history of
Mesopotamian astronomy could be projected back to the
beginning of the second millennium.

Yet, concerning the second or third millennium
Mesopotamian data, the Assyriologist Steele concurs with
the Assyriologist Hunger that “there is considerable doubt
both about whether these [early] omens have any basis in
observation and their association with particular historical
events.”* Like others, Steele would allow celestial
observations in the second millennium BCE but still
stresses that Mesopotamian “material is very scarce until
the Late Babylonian period (ca. 750 BC to AD 100), with
the vast majority of texts coming from the last four
centuries BC.”® This places us in a very difficult position
if this material is to be interpreted as Mesopotamian, and
it means that the Mesopotamian material is Hellenistic.

Nevertheless, Brack-Bernsen and Steele allow that the
Babylonians had sufficient data “to calculate the times of
predicted eclipses [...] by at latest the mid-sixth-century
BC.”®" They assume that the method

almost certainly originated with lunar eclipses
and was then applied to solar eclipses. Indeed, it
is most likely that all Babylonian eclipse
theories—for want of a better term—were
developed from lunar eclipse observations and

used for predicting lunar eclipses and then
applied by analogy to solar eclipses.™

They also stress that “the earliest eclipse records we
possess apparently begin in 747 BC, and already they
include predicted eclipses.”* In effect, therefore, Brack-
Bernsen and Steele allow that the Babylonians were indeed
observing and predicting eclipses in the early first
millennium BCE, but they assume that the Babylonians
had discovered a saros cycle of 223 months and that this
was their basis. Such an assumption does not demand
understanding (as indicated by Alexander’s sacrifices), but
it does allow precision (which Thales apparently did not
match). The implication might be that the Babylonians
were quite late and differed from what the Greeks were
doing, which creates something of a paradox when trying
to disentangle historical developments.

Another problem is the issue of observation, which is
ultimately the basis of theoretical analyses. On inquiry (by
the current writer), both Rochberg and Steele have
personally confirmed their skepticism about the viability
of interpreting the Ur III omens of the EAE as being
records of observed eclipses. Thus while Steele assumes
(a) that the Mesopotamians “were always observing the
moon”> he denies that the Eniima Anu Enlil documents
recorded observations of lunar eclipses. Yet eclipses did
take place corresponding to the data of the omina
(according to Koch and NASA), and thus the
Assyriologists deny their own texts and the astronomical
events—but only before the second quarter of the second
millennium BCE, so that in the first millennium, the data
is accepted.

Regardless, pace Steele as quoted at the outset of this
essay, the Assyriologists deny the only records that could
confirm early Mesopotamian observations and stress the
abundance of Hellenistic material. Let us take the
Assyriologists at face value. Thus, it is assumed that
whatever Thales was using as the basis for his calculations
(if one accepts the story!) must (a) have been a matter of
luck or (b) have been of Babylonian origin, since there is
no evidence of the necessary later Greek astronomical
observations that could have offered a foundation.
Certainly even if the Nebra Disk and Stonehenge could be
taken seriously for potentially betraying some knowledge
of the heavens, the pre-Mycenaean Greeks were probably
not observing the heavens systematically. Thus Thales
could not have had his sources locally. Yet the
Assyriologists deny the evidence available at an early
point in the second millennium. Thus the potential origins
of Babylonian science become quite interesting.

EARLY EGYPTIAN ASTRONOMY

And it is at this point that we come across a very
interesting phenomenon, for we know that before the end
of the third millennium BCE, the Egyptians were not only
familiar with the phases of the moon, but actually tracking
stars and planets as well. Parker states matter-of-factly that
by 2150 BCE, the “star clocks” confirm that the Egyptians
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were tracking the stars.® Von Lieven agrees with
Neugebauer and Parker that the astronomical dates in the
Book of Nut imply an origin in the Middle Kingdom.> Von
Lieven is probably correct in suggesting that such “star
clocks” were maintained up-to-date until ca. 1850 BCE;
certainly, from the eighteenth century BCE onward, they
were uncomprehendingly copied for a half millennium
and more.

Von Lieven assumes that the “star clocks” were aban-
doned as observational difficulties arose with precession
rendering the comprehension of the earlier observations
of specific stars difficult. Yet, somehow, the regular
observations of Sothis, which was one of the decans
tracked, continued. However, Sothis served a practical role
in agricultural life and thus had to be observed, and the
difficulty of precession was overcome. I suggest therefore,
more mundanely, that with the gradual collapse of the
Twelfth Dynasty, beginning in the nineteenth century
BCE, the complications of synchronizing civil and solar
calendars became insurmountable as methods were
forgotten and pressing social problems grew. Regardless
of the reason, the link between the stars and the calendars
was forgotten. This introduced a break in the path,
allowing Egypt to be thrown out of the loop in the history
of astronomy long before Hellenistic times.

Regardless of the lapse after 1850 BCE, it would
nevertheless mean that we have documented regular,
systematic astronomical observations of the stars in Egypt
for some three centuries.

Yet, the history can be traced back, further, before the
twenty-second century BCE. Following up on discussions
that take us back to the beginning of the twentith century
CE, Krauss has argued that analysis of the Pyramid Texts
(first recorded in the tomb of Unas, ca. twenty-fourth or
twenty-fifth century BCE) confirms considerable knowl-
edge of the movements of the moon, planets, and stars.
Among his points is that “the evidence suffices to identify
the celestial s3-canal [featuring in the Pyramid Texts] as the
ecliptic.”%” One aspect of the evidence is the shifting nature
of the canal. Another is the curving nature of the s3-canal,
which likewise matches the graceful lines of the ecliptic.
Another is the clear consciousness that the ecliptic was the
path of the sun—which is remarkable considering that the
sun was not visible at night. This means very careful
observation and analytical thought. One of the most
important features of the s3-canal are the k3b coils,® which
Krauss is persuaded can be related to the apparently
retrograde motions of the planets within the ecliptic.’
These apparently retrograde planetary movements are the
result of viewing the planets from the earth, since at
certain moments the earth’s orbit around the sun gives the
earth-bound observer the impression that the planets
briefly go into reverse before resuming their normal path.®
Thus, Krauss's interpretation of the evidence implies that
the Egyptians recognized the ecliptic.

Other observations and conclusions drawn by Krauss
are admittedly controversial (in the sense that they are not
accepted; although it is entirely possible that one day some
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of them will be, some are disputed today). However, in
this, Krauss has the full support of Allen who, despite
some doubts on other issues and detailed philological
criticism, observes that Krauss
is able to show that this [i.e., the /3-canal] was
viewed as a strip [...] winding through the sky
from east to west and argues convincingly that it
reflects the ancient Egyptian observation of the
ecliptic, the 12° wide arc that the sun, moon, and
visible planets generally follow in their apparent
motion across the sky. This is perhaps the single
major contribution of Krauss’s study [...]*

Thus, the observation of the heavens concerned the
Egyptians, and the identification of the ecliptic means the
careful observation of the sun and the planets. Yet rather
than developing mathematical or theoretical models, their
understanding remained descriptive and analytical, based
on close observation and recording as well as their social
interpretations of celestial phenomena as being related to
the king.

Others have followed other leads in Egyptian astron-
omy, e.g., Belmonte and Shaltout.®> Spence has argued that
the Egyptians may have used astronomical sightings to
align the Great Pyramid,® meaning that we can extend our
claims of Egyptian astronomical observations as far back
as the twenty-sixth century BCE.*

NEUGEBAUER AND THE HISTORY OF SCIENCE
Obviously, a good deal of this is still debated, but the star
observations of the Middle Kingdom and the ecliptic of the
Old Kingdom are not, and thus we have regular systematic
observations of astronomical phenomena for more than
half a millennium, from ca. 2500— 1850 BCE.

In this sense, the current situation differs substantially
from a claim by Neugebauer:

Nothing in the texts of the [Egyptian] Middle and
New Kingdom equals in level, general type, or
detail the contemporaneous Mesopotamian
texts.®

In fact, the Assyriologists deny having any materials
contemporary with the early second millennium BCE
Middle Kingdom—let alone the third millennium Old
Kingdom Pyramid Texts mentioning the ecliptic.

Whereas Neugebauer was persuaded that the
Babylonians and Greeks contributed significantly to
science, he expressly assumed that we knew little about
the origins of Babylonian astronomy. The current situation
is that apparently there is little to be learned before the first
millennium BCE, and this absolutely contradicts
Neugebauer’s statement that the material from second
millennium BC Egypt was not equal to “the contempora-
neous Mesopotamian texts.”

Thus, there is a tendency to assume that the history of
science belongs to the Greeks, who took up the torch from
the Mesopotamians; yet the Assyriologists steadfastly
deny the existence of Mesopotamian materials that could
match the now recognized contributions of the Egyptians.
The result is that the history of astronomy is compressed
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into parallel developments in Mesopotamia and Greece
during the first millennium BCE, with the Mesopotamians
just barely ahead of the Greeks. Any potential Egyptian
influence is dismissed for precisely that period during
which Neugebauer and GraBShoff vainly assume
Mesopotamian contributions.

Significantly, in the course of his discussions Krauss can
demonstrate that Neugebauer and Parker followed false
leads when studying the Egyptian material, with the result
that they did not grasp the content of the texts. This is
extremely significant since Neugebauer insisted that the
ecliptic was not discovered before ca. 500 BCE®* —and this
remains seemingly largely uncontested today, despite
Krauss’s work. It is true that Neugebauer’s understanding
of the ecliptic was probably such that only the Greeks can
be recognized as having discovered it.

However, if we are talking about the history of science,
we are talking about increasing understanding. The
evidence of the Egyptian sources is that, based on
observations, the Egyptians reached an understanding of
the ecliptic and thus the movements of the sun, moon and
planets. They were clearly conscious that the stars moved
in a completely different fashion, and they likewise
recorded these annual movements. In this sense the
Egyptians observed, recognized and understood the
movements of the heavenly bodies.

Thus, one is in the position of suggesting that the
Egyptians may have discovered the ecliptic around two
millennia before Neugebauer thought that anyone had
and that the Egyptians maintained a practice of
astronomical observation for a bit less than a millennium
after their initial discoveries. This then faded away in the
era after the Middle Kingdom. In terms of science, the
importance of their contribution would lie in their
perseverance in observing and recording. In terms of
human history, it would appear that the Egyptians will
have been the first to identify the celestial phenomena as
gods and to relate the activities of these celestial beings to
social events here on earth, centering on the king.

Yet at the same time that the Assyriologists deny the
early Mesopotamian observations, they claim that the
origins of astronomy lie in Babylonia. Yet this means that
the Assyriologists propose that a vacuum denies the
precedence of the Greeks. Although some Greek practices
may parallel the Babylonian, some Babylonian practices
antedated the Greeks—but not by much according to the
Assyriologists. Of far greater importance is, however, that
as a consequence of stressing the Greeks and the
Babylonians, the practitioners of the history of science
completely neglect the Egyptian materials that definitely
antedate the earliest evidence of Mesopotamian
astronomy.

Of particular significance is that, having studied
Egyptian observations of the moon, using lunar and civil
calendar dates, Krauss has suggested that the Egyptians
were relatively reliable observers.®” Yet the response to the
claims has been a chorus chanting that the dates “are too
good to be true”® rather than appreciating that the
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Egyptians might have been reliable observers.

The second angle is to suggest that the crucial difference
is that “science” is based on “mathematical astronomy” as
opposed to “observational astronomy.” Yet the complete
absence of early Mesopotamian observations is
complemented by a complete absence of mathematical
astronomy. By contrast, the Egyptian observations are not
complemented by “mathematical astronomy”: one has the
impression that we are witnesses to an historical process
that confirms that the roles of “observation,” “recording,”
“analysis,” “theory building,” “prediction,” and “under-
standing” contribute together to the emergence of modern
science and that one must follow these leads to their
beginning, recognizing each one individually. Some
contribute to the framework of science, and some
represent real progress up the ladder. But each has a role.

”ou

THE BEGINNINGS

In fact, it may well be that, contrary to the assertions of the
Assyriologists, the Mesopotamian observations (in
medicine and astronomy alike) began just before (in the
Ur III period) or in the course of the Old Babylonian
period, as one can conclude from the admittedly scanty
evidence. However, there is no hint of anything earlier in
Mesopotamia and —according to Parker & Neugebauer
but contra Neugebauer! —the Egyptians were making
observations of the stars. And according to Allen,
following Krauss, the Egyptians also observed the ecliptic.
This would imply that the Mesopotamians took the torch
from the Egyptians, whose own skills could bring them no
further, as is evidenced by the gradual increase of magic
in medical texts and the failure to understand how to
maintain their star charts.

Yet the story is still more complicated.

It is clear that the earliest (Uruk III, end of the fourth
millennium BCE) temporal divisions from Mesopotamia
include the concept of a 360-day year,® which was clearly
dependent upon their complicated version of the
sexagesimal system. The same is true of the artificial 30-
day month, 12 of which fitted so perfectly into their
mathematical system that one might even propose that 12-
month year and 360-day year were born together in a
single inspired moment of analytical contemplation.

The Egyptians were in a position to observe that the year
was neither 360 nor 365 days—and that months were not
regularly 30 days, either. However, for calendrical
purposes, the Egyptians used the 30-day month and for
administrative purposes frequently viewed “the year as of
only 360 days.””* I doubt that this is a coincidence. The
only reasonable explanation for the Egyptian use of the
360-day year and 30-day month would be to propose that
they adopted these—against their better wisdom and
decimal conceptual system —from the Mesopotamians at
the dawn of history.

It will be appreciated that this contradicts Parker’s
claims that the prehistoric Egyptians developed inter-
calary months etc. and suggests that the Egyptians
invented the calendar year.”” One of the most telling
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arguments against this interpretation is Spalinger’s
judgment that Parker’s arguments are so complicated that
one must read Parker several times in order to really
understand the argument.” This implies to me that Parker
was confronted with the reality of the Egyptian calendar
and tried to find a means of accounting for how the
Egyptians could, on their own, have created such a simple
and yet useful system (which was nevertheless not
compatible with reality). It is possible, but hardly neces-
sary. I agree with Neugebauer: the idea is based on “very
implausible” assumptions; it is improbable that the
Egyptians were carefully observing the heavens in the
fourth millennium BCE; “the whole Egyptian calendar
does not presuppose any systematic astronomy whatso-
ever.””

It is far easier to assume that the Mesopotamians with
their sexagesimal system created a convenient (but over-
simplified, erroneous) system and that the Egyptians
adopted this around the beginning of the dynastic era
(when years were given names as in Mesopotamia, rather
than the count and regnal years as later). The
Mesopotamians later introduced intercalary months, but
the Egyptians did not. There is no proof that the scribes
responsible for the earliest archaic texts were working with
a calendar year long before Uruk III, yet the Uruk IV
scribes had the concepts of years and months. One can
postulate that their accounting for time was developed at
the same time as their other systems of measures (which
still excluded weights at this time), based on the
sexagesimal system. I argue that the Egyptians adopted
the year from the Mesopotamians after the time of its
adaptation in Mesopotamia.”™

AN EXCURSUS ON PREHISTORIC CALENDARS
I'should add that if Parker’s claims about alleged
Egyptian prehistoric observations are allowed to
pass, then it should be impossible to dispute the
astronomical calendar (with 56-year eclipse
cycles, which might be related to saros cycles)
built into Stonehenge, as Hawkins claimed.” This
Stonehenge calendar would be roughly contem-
porary with the Egyptian observations of the
ecliptic. Although the method of recording is
admittedly ponderous and unorthodox, we
would have a powerful means of predicting
eclipses. Yet the astronomical basis of Stonehenge
is routinely rejected. This is hardly surprising,
since the authorities cannot accept that
“prehistoric peoples” were far ahead of where
the Assyriologists would have us believe the
Mesopotamians were in the first millennium
BCE. Certainly, the Egyptians were not that
advanced in the astronomical systems in the
fourth millennium BCE. Thus, I would claim that
the Egyptians adopted the calendar from the
Mesopotamians.

Yet, if one accepts Parker’s argument, it means
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that Stonehenge cannot be denied. And that
would mean that the Egyptians and the
Mesopotamians were behind the builders of
Stonehenge in the third millennium, since neither
the Egyptologists nor the Assyriologists contend
that anyone in their areas was predicting lunar
eclipses at that time —let alone capable of solving
the problem of the length of the year.

Thus, although many will doubtless dispute it, my own
suspicion is that the Egyptians had originally adopted a
360-day year and 30-day month from the Mesopotamians.
Both are artificial and result not from observation or the
simplification of observation but rather from mathematics,
as 12-month year and 360-day year move hand in hand.
The Egyptians excelled at observation but not at theoretical
simplification, and thus such a haphazard calendar would
hardly have been a typical creation of the early Egyptians.
The adoption of the 360-day, 12-month calendar in Egypt
can be reasonably assigned to Mesopotamian influence
rather than coincidental accident (which is rather
improbable since observations could never link the lunar
year of 354-odd days to a year of 360-odd days, quite aside
from the easily observed irregularity of the length of lunar
months).

Yet, it is hardly surprising that the observant Egyptian
scholars realized over time that this 360-day year was
inadequate, with the initial response being the addition of
the epagomenal days. Based on the preserved
documentation and the role of the Osiris family tale hinted
atin the Pyramid Texts, I suggest that the epagomenal days
were added around the beginning of the Fifth Dynasty and
neither earlier nor later. Henceforth, they used a 365-day
year for calendric purposes and a 360-day year for
administrative purposes. Based on its appearance in the
Pyramid Texts, one could argue that already in the course
of the Fifth Dynasty the decan Sothis was established as a
control mechanism, so that sightings of the heliacal rising
of Sothis allowed one to anticipate the inundation and thus
to calibrate the calendar. Obviously, this is a matter for
debate, but it would be an indication of the pragmatic
nature of Egyptian science.”

Central is that the Egyptian year separated itself from
the Mesopotamian year in the course of the third
millennium BCE, based on observations in Egypt and not
make-shift, arbitrary, intercalary months as was the
solution in Mesopotamia. Once the principle was
recognized and applied in Egypt, it was possible to
“predict” the movements of the stars, as is documented
with the early second millennium Illahun/Kahun
Sirius/Sothis date, which is a prediction of the heliacal
rising of Sothis: on 7 III prt 25, the author of a letter
informed the reader of the letter that the heliacal rising of
Sothis would take place on IV prt 16, i.e., a few weeks
later.”” Although it was a prediction, it may be assumed
that the Egyptians were cautious enough to try to verify
the sightings year for year. Regardless, once the technique
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was used and the sighting verified its viability, the
Egyptians no longer needed to adjust their calendar years,
since they could predict the beginning of the solar year in
terms of their calendar.

In this context, it is worth noting that the earliest
predictions come much later in Mesopotamia, apparently
in the first millennium BCE. Significantly, Neugebauer
contended that “astronomy does not originate with the
recognition of irregular configurations of stars,” but he
insisted instead that “[s]cientific astronomy does not begin
until an attempt is made to predict, however crudely,
astronomical phenomena such as the phases of the
moon.””® Obviously, by this time, in the early second
millennium BCE, the Egyptians had more than a crude
understanding of the phases of the moon; predicting the
reappearance of Sothis was far more of an
accomplishment.

Yet, my own claim is that all kinds of prediction are
based upon the long-term observations that preceded
them and therefore that Neugebauer was denying the
origins of science by insisting on prediction. It is absurd to
deny the origins and then assert that the late first
millennium BCE “scientific” astronomical observations of
the Babylonians can only have a prehistory “of a very
conjectural character” (as Neugebauer does).” It would be
easier to recognize that without the observations the
development of predictions would have been impossible
and to recognize that the Assyriologists deny that the
Mesopotamians were observing the heavens in the third
millennium, meaning that the observations started with
the Egyptians.

THE SUMMARY OF THE ASTRONOMICAL EVIDENCE

It is highly probable that the Mesopotamians originally
developed the system of months and years as
administrative conveniences at the end of the fourth
millennium BCE. The Egyptians adopted the
Mesopotamian calendar but then found a pragmatic
means of solving the inadequacies of the Mesopotamian
calendar by using observations and predictions of Sothis
as a control. This observation was part of a complicated
program of astronomical observations that included the
discovery of the ecliptic and the recording of the
movements of the planets.

At some point, the Egyptians lost a mastery of their own
astronomical heritage. This was probably a direct result of
the inadequacies of the calendar and meant that
astronomy was eventually assigned to the realm of
religion rather than science, as von Lieven observed. The
Egyptians abandoned the scientific pursuit of the celestial,
but by then they had named the planets with which they
were familiar (Mercury, Venus, Mars, Jupiter, and Saturn,
as well as the moon) after gods in a fashion that was
adopted by all other civilizations from China to Rome.
They also laid the foundations for the association of the
movements of the planets with the fates of kings, which
would dominate until the advent of the Indo-Europeans
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in the form of the Persians and the Greeks.

RELIGION

The development of science, religion, and magic is
complicated, but the evolution of religion must be
sketched to understand the complicated developments in
the history of science. In Egypt, the “scientific” medical
texts antedate the emergence of magic and religion as
significant elements in Egyptian medical thought. Geller
understands Babylonian medicine as having included
“science” and “magic” from the start. Significantly, the
earliest Sumerian incantation rituals date to the early third
millennium BCE and are predominantly concerned with
illnesses;* what might be early, Sumerian, medical recipes
do not appear to differ from what came later in
Mesopotamia. Thus, there would be no break, as in Egypt.

Significantly, it is probably only from the Ur III period
onward that Mesopotamian myths began to be organized
into coherent units, drawing on the literary sources of the
incantation formulae and hymns.®! In this sense, religion
and magic will have existed prior to the emergence of
Babylonian medicine, with medicine already dominated
by magic. This contrasts with Egyptian medicine, and
could explain the difference between the two.

In the case of astronomy, the Egyptian observations of
the heavens seem to march hand in hand with the
emergence of the religion, as Assmann has stressed for
decades that myth emerged only relatively late in Egypt,*
possibly even later than in Mesopotamia. The
understanding of the heavens in the mid-third millennium
BCE contributed to the formulation of the Egyptian
concepts of an afterlife and to the emergence of religion.
Magic followed later. Thus, one must distinguish between
(a) the appearance of gods (which dates to the fourth
millennium BCE or earlier) and (b) the appearance of
myths (which date to the end of the third millennium BCE
at the earliest) and relate these to (c) the growth of magic
(primarily from the second millennium BCE onward) and
(d) the emergence of science as a separate domain.

It is highly probable that the Mesopotamians and
Egyptians shared concepts during the third millennium,
among them the concept of associating the national gods
with the celestial beings. The names chosen were those of
the gods of the states, such as Thoth and Nanna-Suen/Sin
for the moon. Being much younger, it is not surprising that
the Greek goddess Selene never had a role of power. And
indeed, although the powerlessness of the moon was
already recognized in Mesopotamia by the beginning of
second millennium, first millennium Assyrian kings
would go on building and rebuilding monuments to Sin
and Shamash (whom they hardly revered). In contrast to
this, the Egyptian sun god Re retained his position long
after the earliest Egyptian astronomical work had been
forgotten.

Potentially significant is the meaning of Nanna-Suen’s
epithet, BABBAR, which is the same as Selene (ZeAnjvn),
meaning “bright, luminous.” More interesting is that
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somehow, the earliest sun gods, both Utu/Shamash and
Re, were associated with legitimate power and justice,
which are most assuredly attributes of states and not
prehistoric peoples. And by the end of the third millen-
nium BCE, both Shamash and Re are also associated with
the balances that created the concept of “equilibrium” that
is the basis of “justice.”® Thus, the general interpretation
of the celestial beings as powerful gods was born in early
times, only to diminish over time so that Helios and
Mercury are almost irrelevant even in classical mythology.

Only Mars and Venus live on into our own day. In
antiquity, when these names were awarded, these were
generally important gods in the state system of worship.
Even if their importance was gradually eclipsed over
time—as in the case of Sin in Mesopotamia—in the third
millennium BCE they were central gods. Obviously, this
“religious” aspect should also be borne in mind when
approaching the matter of the historical validity of alleged
observations.

In my view, eclipses will initially have been observed
and related to the social life of this world before the
concept of fictive eclipses (independent of observations)
could be introduced. This is part of the history of religion.
Since we have no evidence whatsoever for any advanced
astronomy in Mesopotamia in the third millennium, it
follows that the Ur III eclipse observations were probably
not fictive— especially as they have been verified. This
mode of reasoning would be typically Mesopotamian, as
it links “scientific observation” to “religion” and thus gives
meaning to the observation. For the Egyptians, the
procedure was probably the opposite: the observations
gave birth to the concept of the activities of the gods (as
visible in the nightly heavens).

Both methods depend upon observation and
interpretation. Without the first step (of observing and
relating), the second (that of inventing eclipse observations
so as to legitimate social interpretations or to develop
omens that by definition could not take place) would have
made no sense. The closer one is to the origins of
astronomy, the more probable it is that documents record
the first step: only later can fictive eclipses be introduced
to match expectations or requirements. The Ur III omina
may have been at the beginning of this process in
Mesopotamia, with fictive events later. This process—from
observations to predictions and fiction —will have taken a
good part of the period from the beginning of the second
millennium to the end of the first millennium BCE.

There may be another twist. Steele remarks that “[i]t is
surely not mere coincidence that a surprising numbers of
eclipses [sic] are said to have been seen during or on the
eve of major battles in Antiquity.”® Steele considers such
coincidences improbable, but the situation may be exactly
the opposite: clever commanders may have deliberately
exploited expert knowledge to take advantage of a
convenient eclipse precisely because it was widely
believed that eclipses were indeed portents and could thus
disconcert the unsuspecting, illiterate soldiers of an
opponent. Such a procedure would have been far more
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valuable than inventing eclipses. Furthermore, such
observations—in times of warfare —are more likely to have
entered the historical records.

Thus the arguments about the religious interpretations
of eclipses should be understood in a context taking
account of the historical development of science and
religion (and politics), rather than relegating all historical
contexts into one group as if there was no development.

A HINT AT LATER DEVELOPMENTS

Most significant is the history of the calendar. This
practical device was essential for hunter-gatherers and
farmers alike. Understanding the year as consisting of an
irregular number of lunar months, each with an irregular
number of days, would have encouraged most thinkers to
abandon the idea of regularity. Yet the Mesopotamians
evidently took the opposite approach, assuming that they
could regulate the length of the month and year alike, in
the sense that they decided the measures for length and
volume arbitrarily. Having invented a mathematically
impeccable calendar, for the rest of their history the
Mesopotamians wrestled with intercalary months and
lunar calendars without finding a fruitful solution to the
length of the year. The Egyptians solved the problem by
simple observation and left it at that. The real calendar
approaching the length of the year, we probably owe to
the Greeks, but there is that strange notation used by
Sudines (mentioned below). Furthermore, if we follow the
Assyriologists, it was only at some late date that the
Mesopotamians began observing the stars and planets
seriously and there remained a long interlude where
religion, science, and magic were mixed before the birth
of whatever Babylonian science we can elucidate. And this
evidently came so late that it actually grew up in parallel
with Greek science. In this sense, the Greeks probably
established the length of the year around the time that they
came into close contact with the Babylonians. Thus, if we
follow the Assyriologists, Greek and Babylonian
astronomy came of age at more or less the same time in
the first millennium BCE and was thus quite late in
reaching the level of observation that the Egyptians had
reached in the third millennium BCE.

Significantly, however, the Egyptian documentation of
the retrograde motion of the planets in the ecliptic could
have played a role in theoretically anchoring the
heliocentric version of the solar system. Discussions of the
phenomenon of the retrograde motion of the planets in
classical times are taken as indications of an understanding
of the heliocentric solar system as advocated by
Aristarchus of Samos (seconded by Seleucus of Seleucia,
as well as others, possibly including Posidonius,
Hipparchus, and Pliny). Ehlers relates Aristarchus’s efforts
to resolve the “anomalies” in the motion of the planets to
his arguments for the heliocentric solar system.®* Certainly,
reflection based on the observation could have served as
an argument against the geocentric version of the universe.

Yet the Egyptians seemingly did not make the leap to a
theoretical analysis. Instead, from the beginning, their
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observations were carefully recorded and contributed to a
description. In this sense, one could suggest that it was not
Aristotle and Ptolemy who established the geocentric
system, but rather the Egyptians. In any case, the system
was so well anchored by the time that the Greeks and
Babylonians adopted it that it was not overcome until
recent centuries. By then the Egyptian observations were
irrelevant, but they may have played a role in the
formation of the theory in Hellenistic times, in which case
the Egyptians were definitely on the right track and
contributing to the development of theory through their
observations.

SUMMARY

The 12-month, 360-day year calendar was invented in
Uruk toward the end of the fourth millennium BCE. This
was based on good guessing and mathematics. The
balance may have been invented in Egypt and diffused to
Mesopotamia at roughly the time the Egyptians adopted
the Uruk calendar. The balance was based on a concept of
weight and led to the emergence of the concepts of
“equivalencies” (by which quantities of grain could be
assigned a value corresponding to a weight of wool or
silver, etc.) and “equilibrium” (which was associated with
“light” and “justice”).

Egyptian astronomical observations probably began to
be regularized around the middle of the third millennium
BCE, after which the Egyptians adjusted their calendar. At
the time of their emergence in the early second millennium
BCE, Babylonian medicine and astronomy drew on the
then contemporary Egyptian understanding of the world,
which was a confused combination of religion and science
resulting from the incapacity of the Egyptians to
understand germs and the problems with their calendars.
The Babylonians do not appear to have improved
substantially on this until the first millennium BCE, when
the Greeks were able to take over (and may have
influenced Hellenistic Mesopotamian astrology).

DATING THE EMERGENCE OF SCIENCE
It is hardly original to suggest that Egypt was considered
by the Greeks themselves to have been a home of the
sciences. Yet Western historiography has generally
neglected this (presumably ascribing the Greek statements
about the wisdom of Egypt to false modesty). In
mainstream discussions, the dominance of preconceptions
about the importance of Greek science has long prevailed.
Nevertheless, the general tendency to assume that the
Greeks invented science is gradually breaking down, as
confirmed with Rochberg’s pushing the case of the
Babylonians in a contribution confronting the prevailing
arguments about the superiority of Greek science.®
Although Egypt is constantly mentioned in Rochberg’s
article, Egypt is necessarily excluded from her discussion,
which concerns the relative contributions of Greece and
Mesopotamia. Yet Rochberg’s contribution is typical in
that the Assyriologists are gradually —if unintentionally —
giving the impression that it was Mesopotamia rather than
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Egypt that was there before the Greeks.

Given this trend, it is hardly surprising that in Renn’s
history of the Globalization of Knowledge (which is actually
a tale of the history of science rather than knowledge),
there are three separate chapters on different aspects of
ancient Mesopotamia.®” Egypt, however, is not allowed a
single slot, with the result that nothing of significance from
Egypt is mentioned anywhere in the volume. One of the
contributors to Renn’s volume, Schiefsky, discusses
Babylonian input into Greek thought and makes allusions
to Egyptian contributions to Greek thought.®® However,
Schiefsky’s concern is that the Greeks “borrowed” what
he terms “first-order knowledge and concepts” from the
Ancient Near East and, through reflection, developed
what he terms “second-order knowledge.” This latter is
analytical, setting “out a conception or norm for what
knowledge is in a particular domain.”® In his framework,
Schiefsky also allows “first-order-knowledge” to include
what he accepts as theoretical concepts. Thus, in fact,
Schiefsky allows the Egyptians and Babylonians to
develop theoretical knowledge but seemingly concludes
that real abstract concepts appeared in only the Greek
world. In this sense, Schiefsky is pleading for an evolution
in ancient scientific thought.

In contrast to this, Renn remains firmly convinced that
modern science did not emerge from ancient science, but
rather that modern science is qualitatively different from
what was undertaken in the ancient world. This effectively
undermines the significance of Schiefsky’s major
contention in Renn’s volume, namely that the Greeks
consciously reflected on the meaning of the observational
data they acquired from the Babylonians and thus
developed a new approach. Part of Renn’s strategy is to
suggest that what he effectively understands as the
“globalization of ancient science” took place after antiquity
as the Arabs translated the Greek texts and these became
available to the Europeans in the Middle Ages and
Renaissance.”” In this fashion, interaction in the
development of scientific methodology and knowledge in
antiquity is simply disregarded or dismissed. Renn thus
contends that “modern science was more an outcome of
the globalization of ancient knowledge rather than its
renaissance.””! By suggesting that modern science differed
so radically from Greek science (which itself formed part
of a diffusion process in antiquity), Renn is effectively
contradicting some of the contributors to the volume.

Renn’s object was, of course, primarily meant as a blow
against Greek science, which was long viewed as having
been fundamentally different from ancient Near Eastern
work in any case, as, e.g., Schiefsky contends. Changing
the relations by conceding a more substantial role to the
Babylonians in a venture that is alleged to be basically
irrelevant to historians of science does not change the
fundamental argument in favor of dismissing the
relevance of ancient science. Yet one significant
consequence is that, through neglect and denial, the
procedure effectively dismissed the significance of the
scientific work of the Egyptians in a two-fold fashion. And
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it also excluded the idea of international scientific
discourse having taken place in antiquity despite the fact
that such contacts are demonstrated by the very renown
of Egyptian physicians abroad.

UNDERSTANDING THE HISTORY OF SCIENCE

Most Egyptologists would probably contend that the
ancient Egyptians made major contributions to the
foundations of science but would probably also be at a loss
to explain in detail just how this fits into the grand
narrative of the history of science, since the Egyptian
material is embedded is a social context that discourages
us from claiming “pure science.” This is indeed a severe
handicap, especially so since the prevailing discourse
tends to dismiss all forms of “superstition” and is reluctant
to recognize “science” where “divination” might be the
correct label, as the Assyriologists have more or less
accepted. The consequence is that claims to scientific
practices in Mesopotamia are increasingly restricted to the
first millennium BCE, with the paradoxical consequence
that Babylonian science ceases to antedate Greek science
in a significant fashion.

And this leaves a yawning gap where the origins of
science should be found. My claim is that the Egyptians
might aid in filling that gap, especially if the Assyriologists
are unwilling (a) to make claims for scientific work in the
third millennium BCE and equally unwilling (b) to
abandon their claims that divination and science were
always confounded in Mesopotamia. The major issue is
therefore persuading mainstream historians of science that
the Egyptian material deserves attention. Socrates and the
Pre-Socratics are somehow viewed as having potentially
legitimate claims for inclusion in the tale.”> Near Eastern
pre-Greek history is somehow disconnected, with some
allowances made for the Babylonians but little more. The
fact that Martin Bernal seems to be the only person
permitted to publish a piece on Egypt’s contribution to
science in Isis—one of the outstanding journals on the
history of Science, named after a celebrated Egyptian
goddess—is hardly a promising portent hinting at an
accommodating reception to a discussion of Egypt’s
potential contributions.”

One important challenge is thus overcoming the current
general prejudice against Egypt. This is largely a matter of
marshaling the facts and presenting the documentation in
a fashion that can be understood by non-specialists.
Another problem is distinguishing between religion and
science, facing the reality that much of what we call
“science” is preserved in religious and administrative
texts. Yet the Mesopotamian and Greek sources are also
suspect in their own ways, as the debate about the Ur III
lunar eclipses and Thales’s eclipse prediction reveals.®* But
only facing these issues and pulling out the relevant
examples will allow the entire history of science to be
reconstructed.

It is futile to dismiss the Greek debates about the nature
of the “geo-system” (as opposed to the Renaissance “solar
system”) as not having been major contributions to
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science. Yet there is that vast experience of observation
which the Bronze Age bequeathed to the Greeks, and this
can hardly be dismissed, any more than one can dismiss
Stonehenge or potential observations of lunar phases in
the Palaeolithic, as even NASA is willing to discuss it (even
if the historians of science are not).”

I suggest that most of the attention has been awarded to
the ascent of the higher rungs of the ladder leading to
modern science. However, it is frequently forgotten that,
aside from the lower rungs, there are also the stabilizing
sidebars, forming the framework into which the rungs are

fitted. In the Bronze Age, the Egyptians and
Mesopotamians developed methods of observing,
recording, describing, and interpreting various

phenomena, establishing the basic framework for the
emergence of science, without which the subsequent
procedures would have had no meaning. Their
observations and interpretations contributed to creating a
platform for debate. Without written records, it would
have been impossible for Stonehenge to be decoded. Thus
the ancient Near Eastern literary legacy of observations is
the foundation of the tradition upon which modern
science is based, and this served as the basis for the Greek
debates. And those Greek discussions—as mistaken,
incomplete and dissatisfying as they are—were
themselves a major step, one to which the Arab
commentators made their contributions, inspiring and
encouraging Europeans to continue the discussion.

One of the most important developments in the history
of philosophy took place in the centuries before the
Common Era: the invention of a type of logic that could
exclude one premise by demonstrating evidence confirm-
ing that another premise was correct, based upon
empirical experience. This discovery was rendered insig-
nificant as the Roman Empire seems to have brought a halt
to scientific analysis, and the concept of logic itself was
transformed and rendered irrelevant by the Christian
concept of faith. Monotheistic concepts of faith under-
mined logical argumentation by denying its relevance, and
thus Islam did not rely on a system of logic that could
propel scientific thought far beyond the thought of the
classical Mediterranean.

While the West lost a great deal of early science, logic
and argument survived, meaning that a relatively distinct
type of thought was preserved as urbanism and literacy
spread with the late Middle Ages. By the end of the Middle
Ages, Europe had reached a point where the Renaissance
and the Enlightenment were able to build on the earlier
accomplishments and extend these to create modern
science during the Industrial Revolution. Developments
in late Medieval Europe began the slow but steady
acceleration of thinking and technological development
that took Europe on a route allowing it to overtake what
China (and all others) had accomplished.

Those medieval developments were founded upon what
took place before, namely what classical antiquity had
bequeathed to the world. Obviously, it is not excluded by
anyone that Egypt and Mesopotamia will have influenced
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the classical world.

Rather than dismissing the Greeks, one could flow with
the prevailing current and turn to the era before the
Greeks, to be (a) in a better position to understand what
was remarkable about Greek thought, and (b) to recognize
and understand all of the steps that have led to modern
science. Ultimately, we can (c) only grasp what modern
science is, if we understand whence it came.

Science is somehow associated with “truths,” but not
cultural, social or philosophical truths so much as
“enduring, eternal, absolute truths” that are universally
valid and usually relate to that natural universe. According
to our current wunderstanding, but necessarily
oversimplifying, “science” is (a) “accumulated” (true)
knowledge, (b) the “pursuit” of true knowledge, and (c) a
“method” of separating (1) “assumptions” and “common-
places” from (2) “scientifically defined certainties.”
Judging the degree to which individual and institutional
practitioners in the past discriminated “scientific activity”
from other activities is probably impossible: we can only
judge the activity in the past based on the methodology
and the results and compare these to our expectations. If
certain records of events (e.g., eclipses) or regularities (e.g.,
the paths of planets or stars), which “modern scientific
means” can confirm took place as described, demonstrate
observation and recording of events or regularities in the
past, then I would say that those engaged in this activity
were pursuing science. It is probably pointless to try to
distinguish (a) the motives (religion, finance, prestige,
power, etc.) that drive scientists from (b) their method-
ology. Understanding how science emerged cannot be
based on arbitrary assumptions about what underlies
“scientific” activity, thus excluding certain participants
from participation in the process. The only result of such
exclusionary processes is that science would “suddenly”
lie before us: either in Babylon, classical Greece, the
Renaissance, the Enlightenment, or the Industrial
Revolution, depending upon the position of the observer
and his criteria. In each case, it will be argued that this
“new science” lacks serious predecessors, as each of the
alleged predecessors lacks that one thing that defies
“science” according to the author in question. The mere
fact that such interpretations are possible confirms the
subjective nature of the means of judging “science” as the
history of science is currently conducted.

I merely argue that Egypt had a very important role in
the early developments since the Egyptians made
systematic observations (both in medicine and astronomy)
that apparently allowed them to draw some early
conclusions about the universe. However, the Egyptians
were not alone, and it is possible that some of the blank
spaces in the history of science can be filled in only by
relating developments in one region with those in another.
We must entwine the strands of the Egyptian contribution
into the main narrative.

Mainstream work tends to assume that the Greeks
learned most of what little they received from abroad from
the Babylonians. Furthermore, it is known that,
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chronologically, certain astronomical concepts are
documented only during the final centuries BCE in the
Greek and Babylonian sources.” Thus, there may have
been more Greek influence on Babylonian astronomical
thinking than has generally been allowed, but the trend is
that ancient science remains the preserve of the Greeks and
the Babylonians. This opens the way for a relatively linear
evolution of scientific thought from the Sumerians and
Babylonians to the Greek and the Arabs. In this stream-
lined narrative the Egyptians did not play any significant
active role, i.e., whatever the Egyptians did allegedly failed
to leave a mark.

Yet the sources abound with curious items, such as a
case where Rochberg cites the Babylonian Sudines as
having defined a year as “365 + ¥4 + Y5 + %5 days, which
makes no astronomical sense.”?” In fact, the notation looks
suspiciously Egyptian and definitely includes a scribal
error of some undeterminable kind. Yet this actually could
nevertheless be quite interesting as a year with a fraction
more than 365.25 days would take us very close to a
sidereal year. Since the sidereal year is judged by reference
to fixed stars—where the Egyptians were certainly early
authorities in observation—such a figure could have been
established simply based on their ordinary observations.
Thus, one has the impression of encountering a source that
could be of momentous importance, as it implies that the
Egyptians may have stumbled upon a figure not far from
the actual length of the year at some point and that this
calculation was known to the Babylonians —but the matter
is dismissed.”

Thus the real meaning is that Egypt is excluded by
neglect rather than argument. Although there are
occasional exceptions to the rule that Egyptian influence
is excluded, the general approach validates this attitude.
Here I try to briefly summarize my view of the situation
and propose that the Egyptians did make profound contri-
butions to the development of science, particularly in the
matter of observation, which played an important role in
both astronomical and medical procedures. Yet the
development of science may have involved more give and
take than might be apparent at the outset and is further
complicated by ideological positions held by historians of
science.

OBSERVATIONS

Whereas the general tendency today is to propose that
most early science was Mesopotamian and Greek, I would
argue that one can point to Egyptian origins of science in
the sense of observation. The concept of deducing from
observations and using observation as a means of control-
ling predicted consequences are as basic to modern science
as is the use of mathematics. This would enhance the
meaning of the early Egyptian contributions if one could
place them in perspective.

Thus I argue that, in the cases of astronomy and
medicine, the Egyptians began with a serious
confrontation with the data sometime during the third
millennium BCE, and that the Babylonians began a
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millennium later, but on a far less scientific basis. I would
argue that Egyptian medical activity began in a context
that was not riddled with magic, as is the case with later
Egyptian and Babylonian medicine. By contrast, the
Egyptian confrontation with astronomy probably con-
tributed to the emergence of religion as a phenomenon
and one that also had an impact defining the limits of
Mesopotamian astronomy. I would also stress that
Egyptian practice in astronomy and medicine is based
upon observation and analysis. The Mesopotamians may
have later contributed significantly to astronomy with
their mathematical models, but the earliest mathematical
efforts that created the 360-day year may have actually
adumbrated the limits of a method that made the
approach a dead-end alley rather than an opening.

Without the long tradition of recorded observations,
calculating the regularities that gave birth to mathematical
astronomy would have been impossible. Enduringly
relevant successful theoretical insights cannot be based on
a small slice of data. This is the point of Couprie’s solution
“to explain why Thales predicted one, and only one, solar
eclipse”: “Thales might have been deluded by an apparent
though non-existing regularity.”” To overcome this
obstacle one needs centuries of observations, and these
were first done in Egypt. Thales was trying to predict
irregular events based on an inadequate data set; the
Egyptians were simply observing and establishing
recurring patterns. Understanding that—and how —others
have taken this forwards is precisely the point of the
history of science.

Evidently, observing and predicting were part of
traditions developing in third millennium BCE Egypt. This
is evident from the diagnosis whereby a physician could
imagine that he could treat an injury as well as the
procedure by means of which a date for the heliacal
appearance of Sothis could be predicted, quite aside from
the fact that the Egyptians developed festival calendars
based on the reappearance of the various phases of the
moon. In this sense, the third millennium BCE Egyptians
were engaging in science in the sense specified by
Neugebauer and were certainly well ahead of the
Mesopotamians.

RELATIONS BETWEEN RELIGION AND MAGIC

While gods and myths seemed to have marched in parallel
in Mesopotamia and Egypt, magic had its own history —
and science fell victim to magic, rather than magic
preventing the growth of science. Yet, there is also the
slight matter that Egypt seemingly underwent a phase not
recognized in the Mesopotamian records: that the
observations of the movements of the celestial bodies in
the ecliptic were expressed in religious terms, but basically
descriptive ones. The Assyriologists suggest that
Mesopotamia did not have such an era, but rather that
science and religion were mixed together without a
preponderance of science until the first millennium BCE,
by which time religion was taking its toll on Egyptian
science. In this sense, the interaction of science and religion
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seems to have been quite complicated in the millennia
before the Greeks began a scientific discourse.

According to this interpretation, Egyptian science
emerged together with religion, whereas in Mesopotamia
religion and science were mixed from the start. In the
opposite sense, the unreliability of the calendar and the
incomprehensibilities of microbes led to despair about the
“scientific” interpretations in Egypt, whereas somehow in
Mesopotamia a kind of astronomy with scientific features
began to develop despite the magic, religion, and
astrology. Given (a) the lack of a philosophical discourse
and (b) the inadequacies of the available methods to offer
means of reconciling the incomprehensible realities
(theoretical and empirical), science was overcome by
magic and religion in both Egypt and Mesopotamia.

By the Hellenistic Era, religion had long overtaken
science in Egypt and thus it was impossible to build on the
accomplishments of the Egyptians until Christianity began
to crumble, by which time the discoveries of the Ancient
Egyptians had been forgotten. Only with the renaissance
could the tale be continued and only in the West.

RELATIONS BETWEEN “SCIENCE” AND “BUREAUCRACY”

It is true that Western science did emerge from the ruins
of divided Christendom, and in this sense it is frequently
assumed that “religion” was responsible for the earlier
failure of science to break out. As noted, the Assyriologists
are in the strange position of being relatively certain that
somehow astronomical science did emerge in a highly
religious world. And most classicists would agree that the
Hellenistic world was also a religious world. Yet it was not
in Greece but rather under the Roman Empire that science
really died (or went into that long sleep that was so vital
to the success of Christianity).

In this context, it is worth noting that in China it was not
a single religion so much as a bureaucracy that impeded
the advance of science, both internally and externally (with
regard to the Jesuits). At that time, in contrast to today, the
Chinese bureaucracy was probably unconscious of the
possibilities of economic development transforming a
society and viewed their own understanding of the
universe as adequate. Today, however, that bureaucracy
has changed its attitudes toward economic development,
and since science is closely associated with technology and
economic development, that bureaucracy is embracing
science.

Thus bureaucracies—such as those in the Berlin,
Constantinople, London, Paris, the Vatican, or Beijing—
can decide the fate of science. That what we would call
religious motives could be among the reasons for
hindering scientific development, but this was really only
true in the West, which was the only region to develop
what we call modern science. Thus, although widely
assumed, it is not clear that religion was the stumbling
block. Regardless, it should not be forgotten that
bureaucracies (whether in Beijing, Delhi, Detroit, Seattle,
Silicon Valley, or Washington) cannot only hold science
back but also push science onward—and mostly for
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pecuniary reasons.

RELATIONS BETWEEN “SCIENCE” AND “ECONOMICS”

While the relations between science and religion are
generally used to dismiss ancient science, modern scholars
should be very wary of assuming (a) that they understand
what was going on in the ancient world and (b) that
modern science is an independent phenomenon merely
contributing haphazardly to “scientific” discoveries.

Ebenstein, in his biography of von Hayek, cited Joseph
A. Schumpeter as having stated, “Human needs are the
driving force of the economic mechanism.” Given
Schumpeter’s conviction that a cyclical process of creative
destruction based on technological innovations was the
key to understanding economic development, this meant
that the need to acquire new innovations would drive the
economy onward, pushing technological innovation.'®
Both Schumpeter and Hayek belonged to Menger’'s'"!
Austrian theoretical school of economics that defeated the
historical schools of economics in the nineteenth century.
Ebenstein himself summarized the Austrian view that
economics “ultimately concerns the satisfaction of human
wants, needs, and desires, and the highest material
standard of living, which requires the most scientific
knowledge.”1?

This is a highly theoretical model, and it has contributed
to our modern ideology: that science serves the creation of
the highest material standard of living. Economists make
economic growth in advanced economies dependent upon
technology; a Nobel Prize winner and distinguished
central banker confirm: “In countries on the leading edge
of technology, the advance of knowledge is a key
determinant of growth.”'® This is the virtuous link by
means of which science (understood as “knowledge”!)
pushes economic growth through technology.

It is for this reason that we encounter discussions of
“ancient science” in books otherwise dedicated to
technology, even though there is virtually no technology
to be found in the relevant chapters (such as, e.g.,
Neugebauer’s chapter in A History of Technology)'™ or
likewise articles on “technology” in economic histories
(such as, e.g., Schneider’s chapter in The Cambridge
Economic History of the Greco-Roman World).' As a result
of such tendencies, the entire educational system of the
modern world is being gradually transformed into a
service center for the needs of industry because of an
ideology dedicated to ever expanding economic growth
assumes that science pushes prosperity.

Yet the reality in the ancient world at least is rather
different. Even Helmut Schneider, one of those who has
championed Roman technological innovation, would have
difficulty supporting Schumpeter: paradoxically, while
proclaiming that there were Roman technological
innovations, he denies that technological innovations
played a significant role in economic growth'®® and yet
concludes that “considerable extensive growth took
place.”'” Significantly, Yener has demonstrated that
Anatolia had extremely sophisticated metallurgy in the

89

third millennium BCE,'® yet the wealthiest parts of the
world were Egypt and Mesopotamia, which imported the
goods. Regardless of the evidence, archaeologists tend to
assume that the most advanced civilizations had to have
the highest technology.!” The science of the wealthy
peripheral states was a low-technology pursuit of
knowledge: astronomy, mathematics, medicine. The
technology of the ancient periphery was a practical hit-
and-miss affair carried out by craftsmen, and this lasted
until well into the nineteenth century CE. Evidently, before
the modern era technological innovation was not related
to, nor responsible for, scientific development or economic
growth.!?

The key to understanding the conundrum is that the
pharaohs and the rulers of Mesopotamia will have thought
differently about the goal—i.e., not understanding
economic growth so much as increasing their wealth and
power—but they did harness science for their own
purposes. And their means will have been the same as in
the modern era: funding the bureaucrats responsible for
knowledge. These bureaucrats will have developed a
science that met the needs of their masters and thus
expressed themselves in suitable terms. That modern
scientists respond to the same incentives with the same
results should hardly be surprising. Ever since that distant
time of the Near Eastern Early Bronze Age, scientists have
always been particularly susceptible to the attractions of
funding.

Whether any of this was ever of any use to the gods,
rulers, or ruled could be debated, but in antiquity and
today, it turns out to be good for the scientists (at least
materially, because material attractions may impair their
scientific endeavors).!"! Thus the public in the modern era
may benefit as little as did the people, gods, and kings of
the ancient world, but scientists flourished and flourish
under the protection of their sovereign funding.

Modern science is a product of state and private
investments, investigating those questions that the powers
that be (private or state) are willing to fund. Certainly
whatever we know of ancient science from Mesopotamia
was state-supported or market-supported and not a matter
of the free search for knowledge. The hard sciences benefit
from state support today, but even more important is the
concession by the economists that economic growth is
assigned to technology (rather than exchange, labor,
economics or money). In this sense, through the
development of technology, science serves the market.
And by delivering a constant stream of innovative
products to those who have money, it contributes to
“economic growth;” that this is both circular logic and a
tautology does not make it less true.

However, it is entirely possible that the situation is more
complicated and that, in reality, through late nineteenth
century CE technology and modern economic theory,
science was saved from being dominated by conflicts with
religion and magic. Yet, nevertheless, the role of science in
serving the modern economy should be at least as suspect
as the role of ancient science in serving religion. In this
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sense, one should simply bear in mind that science always
functions in a real social world, and that this reality should
not allow one’s own prejudices to influence one’s capacity
to judge whether a given reality is or is not science. It
would probably be far more rewarding to examine and
explore the nature of Bronze Age religions'? than to
dismiss ancient science because of associations with
religions which we do not really fully understand.

THE CONTRIBUTIONS TO SCIENCE

Thus, I argue a long tradition whereby astronomy and
medicine developed from the Bronze Age onward. The
Egyptians, Babylonians, and Greeks made important
contributions that fed into what was transformed in
Europe during the late Middle Ages and Renaissance.
With the Enlightenment and the Industrial Revolution, the
pace of scientific progress accelerated by several orders of
magnitude. It is a fact that this took place in the European
(or Western) world, and that this Western world left the
rest behind. It is also true that it was this modern Western
world that left the rest of the world behind economically
as well, meaning that science, technology, and economics
move hand in hand today, whereas ancient science was
associated with religion.

It inevitably follows that modern science differs by
several orders of magnitude from ancient science. How-
ever, without the precursors modern science could not
exist. Certainly, one of the most important developments
was the concept of a methodological logic that could allow
the exclusion of various possibilities. This was debated in
antiquity and perfected in the modern West. However, the
basis for the very concept was a choice of alternative
explanations, and those explanations depended upon
alternative interpretations of observations. Without those
observations and interpretations (which had been
developing throughout and since the Near Eastern Bronze
Age), there would have been no basis for developing logic
and methods of exclusion. None of this was evident: each
step at every stage had to be discovered and developed.

Given the undisputable chronological priority of Egypt
in the development of astronomy and medicine, one
should not allow the Egyptian contributions to be
marginalized by neglect. Spalinger implies that
Egyptologists are occasionally too hasty when trying to
draw attention to ancient Egyptian contributions to science
in the ancient world." This is not only ill advised but also
superfluous, since the dates given by the Assyriologists
assure the Egyptian priority. Given the chronological
priority that by default the Assyriologists assign to ancient
Egypt, there should not be any kind of discussion about
where the origins of Babylonian astronomy and medicine
should be sought. In the second millennium BCE, the
Mesopotamians will have been able to draw on Egyptian
experience when developing their own science.

Yet the story of science is hardly short of complicated
changes, such as the importance of magic, religion, and
economics. Somehow, Mesopotamian calendrics were

90

adopted in primitive Egypt and refined to the extent that
a complicated ideology based on astronomical obser-
vations emerged in the third millennium. Thus, Egyptian
science contributed to Egyptian religion and probably
Babylonian thought, and somehow Babylonian astrology
gave birth to Babylonian astronomy while Egyptian
science withered away. Magic and superstition came to
dominate thought during the Roman Empire, culminating
in the triumph of the monotheistic religions. Yet, somehow
the germs of these various traditions were sufficient to be
harnessed for economic purposes late in the nineteenth
century CE, and this led to a real transformation of science.
Isolating one particular era, nation or tradition as having
created science is as imbalanced as denying the
complications.

One can dismiss my argument. However, it is not
entirely clear to me that those casting it aside can actually
produce an adequate alternative account of the nature and
history of science without Egypt that is both in accord with
the facts and free of contradictions, unjustified
assumptions, and irrelevant conditions. And that is
probably just as important as my account.
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