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Preface

			This book is a guide for stargazers who want to know the constellations’ timeless, wondrous stories. Whether you’re outside and looking up on a clear, starry night or indoors sitting in your favorite chair, this book can guide you through the heavens, revealing the gods, heroes, and monsters that people living long ago in the classical, Greco-Roman world believed resided there. Among them are Hercules, the greatest of all Greek heroes, and Perseus, slayer of snake-haired Medusa. Their number includes the winged horse Pegasus and Cetus, the sea monster sent to kill the princess Andromeda. These star myths have had such great staying power that the constellations named after them by the ancient Greeks are still known by the same names today.

			The constellations and myths featured here are based on a list of forty-eight groups of stars contained in a book written almost two thousand years ago. The author of that book, entitled the Almagest, was a mathematician and astronomer known as Ptolemy, who wrote in Greek and lived in Alexandria, the most important city in Egypt at that time. Although written in the second century ce, the Almagest remained a highly valued textbook on astronomy until the Renaissance, and its catalogue of constellations is still used today, although Ptolemy’s original list, based on observation with the naked eye, has now almost doubled.

			I invite you to lie back, look up, and search the night skies for the serpents, dragons, bears, giants, strongmen, queens, kings, and princesses circling there.

					

	

			
Introduction



	

			
				I know well that I am mortal, a creature of one day.

			But when my mind follows the wandering path of stars,

			then my feet no longer rest on Earth, but standing next to

			Zeus himself, I eat my fill of ambrosia, the divine food of gods.

			�—Ptolemy, Almagest, epigram

			

			
Stars and Their Myths

			As long as humans have lived on Earth, objects in the sky have been a source of fascination to them. Looking at the night sky, they noticed that certain celestial bodies were brighter than others, that some appeared to remain in distinct groups or clusters, and that most of these changed in appearance, rising and setting at different times, as well as in different positions, throughout the year. They also noticed that these changes in the sky coincided with the progression of seasons, signaling when it was time to plant and when to harvest. Celestial bodies became critical tools for wayfinding on land and on the sea. Keeping track of the seasonal skies was a matter of survival.

			What exactly these mysterious and powerful celestial objects were, early humans could not initially know. Nonetheless, people wanted and needed explanations for celestial phenomena, as for all phenomena in nature. It was this desire to understand nature that led to the creation of myths, stories firmly believed to be true and passed on orally from generation to generation, differing by cultural group. For the ancient Greeks, the Sun, Moon, and Earth were gods. Helios, the Sun god, drove his fiery chariot through the heavens, rising from his home beneath the seas in the morning and returning in the evening. The Moon goddess Selene, known to the Romans as Luna, drove her own bright chariot along the same course but did so at night. Gaia, the Earth goddess, remained stationary, of course, but became the source of every form of life.

			Meanwhile, the stars beyond our solar system, which are less bright and for this reason somewhat “lesser” celestial lights, were not gods but rather heroes, heroines, animals, and monsters that the gods placed in the heavens after their deaths either as a reward or as eternal punishment. Looking up at star clusters in the night sky, people in the classical (Greco-Roman) world could see the great hunter Orion and the scorpion that killed him with its sting. They could see the centaur, half-man and half-horse, who raised the great Achilles. They could see poor Callisto, too. Callisto had once been a beautiful young woman but was transformed into a bear by the goddess Hera. Eventually, these myths were transmitted in writing, finding their way into texts of poetry and prose. Remarkably, they continue to live on even when their truth as definitive explanations for natural phenomena was challenged by thinkers who speculated, among other things, that the heavenly bodies were not gods or heroes but consisted instead of “matter”—air, water, or fire. These thinkers were philosophers, and their work would lay the foundation of natural science. Best known among them today are Pythagoras (who lived about 570–495 bce), Plato (428/427 or 424/423–348/347 bce), and Aristotle (384–322 bce).

			Who it was that first recorded the classical world’s myths of the stars in writing remains a mystery. Not only this, but most classical authors whose work has survived do not tell all the stars’ stories together, gathered in a collection, instead picking bits and pieces of well-known stories and using them as part of a larger narrative. In ancient Greece, writing was used in the Bronze Age (about 3000–1175 bce) largely to keep track of precious food supplies and other resources but not to create literary works. Writing was a tool for recordkeeping. When Greece, under massive pressure from invaders from the north, subsequently plunged into a Dark Age, the art of writing was lost, only to re-emerge in Greece when people were able to become settled, living in relative peace. It was around 800 bce that the Greeks adopted the alphabet of the Phoenicians, a wealthy, culturally advanced people whose territory extended from what is now the coast of Syria to Israel. The earliest piece of literature written using the new script was Homer’s Iliad, a book-length epic poem centering on the exploits of the hero Achilles in the course of the Trojan War. The Iliad, the oldest extant literary work in the Western world (Europe), proved also to be its most influential, revered from the time of its composition and still a foundational work in popular culture today. Importantly, some details in the Iliad, which is conventionally dated to about 750 bce, had their origins in the Bronze Age, when not one but a series of Trojan wars were waged. The adventures of Achilles and the other heroes who fought alongside him were first passed on orally, changing with each telling, until the time of Homer, whose own version was written down either by himself or by some other person’s hand. That is, if there ever was in fact a Homer. Some scholars believe that Homer is perhaps not the name of a person at all but rather a name assigned to a tradition, the collective work of many poets.

			Whatever the truth of Homer’s existence may be, the Greeks themselves believed that it was he, and a somewhat later contemporary known as Hesiod, who gave them their gods, assigning the gods the names by which they would continue to be known, as well as the range of their powers. Zeus, for example, was the king of the gods and controlled the weather. He was the gatherer of clouds, the bringer of rain, and the source of both thunder and lightning. But he was also the most important civic god, guaranteeing that law and order prevailed, that people honored their promises, and so forth. Homer was no astronomer, but the Iliad contains a snapshot of how the universe in Homer’s time was conceived. This appears in a detailed description of what was depicted on Achilles’s shield. Homer describes Achilles’s shield as picturing a round, flat Earth, circled by the great river Ocean, a massive river of fresh, not salty, water. Above the Earth, depicted on the domed boss at the shield’s center, was the globe of the heavens, containing the Moon, Sun, and several constellations, namely, Orion and Ursa Major (the Greater Bear), as well as the Hyades and Pleiades, which are recognized today as two groups of stars in the constellation Taurus (the Bull). In mythology, the Hyades and Pleiades were daughters of Atlas, the Titan god whose job it was to hold up the heavens on his shoulders. Hesiod, for his part, described the origins of Gaia, goddess of the Earth, and the sky god Ouranos (Latin “Uranus”) in his Theogony, a poem dedicated to the birth of all the gods. Hesiod is said to have written a poem about the stars, too, but that work, like so much written in antiquity, has not survived the passage of time.

			There are as many variations of the classical star myths as there are authors who recorded them, and the myths appearing in this book are a synthesis of the best-known versions. Among the most important ancient sources for myths about the constellations is the Roman poet Ovid (lived 43 bce–17/18 ce), active about 800 years after Homer’s Iliad, was first committed to writing. Like all well-educated Romans, Ovid knew his Homer well, and he knew the work of other important Greek and Roman poets that lived before his own time as well. He drew freely but innovatively on the work of his predecessors. Ovid’s best-known work is the Metamorphoses, like the Iliad, a book-length poem. Taking a page out of Hesiod’s playbook, Ovid begins this work with an account of the origins of the universe, but the overarching theme of his poem is metamorphoses in which gods, humans, animals, and monsters change their shape—gods to animals or humans; humans to animals, plants, or stars; animals and monsters to stars and star-groups, too. More star myths, including alternate versions of those recorded by Ovid, can be found in the works of Hyginus, Ovid’s contemporary, as well as in those of Apollodorus (writing in the second century ce) and Nonnus (writing in the sixth century ce), all of them collectors of myths. Valuable bits of information can be found in the works of other authors, too. Among these are the Greek historian Herodotus (fifth century bce), the Greek geographer Strabo (another of Ovid’s contemporaries), and the Roman travel writer Pausanias (second century ce).

			While the star myths in this book combine details offered by a range of voices from classical antiquity, the book’s organizational structure is based on a single ancient text, known today as the Almagest. It is neither a poem nor a collection of myths. It is not a book of history or an ancient travel guide. Instead, the Almagest is a scientific work that became the standard textbook on astronomy for well over a thousand years, from the time of its publication in the second century ce to the Renaissance. The Almagest contains a list of forty-eight constellations, all of them with the names of mythological characters by which they had long been known. Their stories are gathered in the pages that follow.

			
Ptolemy and His Constellations

			The author of the Almagest is known today as Ptolemy, but his full proper name was Claudius Ptolemaius. Given how influential his book would become, it is surprising that so little is known about Ptolemy’s life. In fact, we know almost nothing about him that is absolutely certain. The name Claudius indicates that he was Roman, while the name Ptolemaius points to a Greek-Egyptian ancestry. Clues detected in his surviving works suggest strongly that he lived and worked in the city of Alexandria in Egypt from approximately 100–174 ce.

			Egypt had become part of the Roman Empire in the year 30 bce, when the emperor Augustus defeated Cleopatra, Egypt’s famously seductive last queen, and her lover, the Roman general Mark Antony. Founded by Alexander the Great in 332/331 bce as the new capital of Egypt, Alexandria came to have enormous economic and cultural importance. It would become the “second city” of the Roman Empire, being second only to Rome itself. Alexandria was the main port of the eastern Mediterranean and central to an ever-increasing trade in luxury goods between India, Arabia, and Rome. A cultural melting pot, it was also a center of the arts and sciences, with a research institute called the Museum (Place of the Muses) that attracted a host of scholars over the centuries. By the time of Ptolemy, the city had what was likely still one of the best libraries in the world. It was an ideal place to engage in the kind of scientific research that Ptolemy so avidly pursued.

			As a scholar, Ptolemy was interested in music theory, mathematics, geography, and astronomy, and he wrote a number of books on these topics, not all of which have survived. Of all his works, the Almagest is the most famous. The Almagest can be firmly dated to the reign of the Roman emperor Antoninus Pius (138–161 ce), the last of the so-called Five Good Emperors, whose rules were marked by prosperity and peace. Like much scholarly and scientific work in classical antiquity, the book was written in Greek, and its original Greek title, Mathematikē Syntaxis (Systematic mathematical treatise), reflected how greatly mathematics underpinned astronomical understanding. Significantly, it is the only surviving comprehensive ancient treatise on astronomy.

			The Almagest is divided into thirteen chapters or books, as they were called in antiquity. It is a complete manual of astronomy intended for serious students of astronomy with a good working knowledge of geometry and familiarity with some basic astronomical terminology. Logically enough, it begins with the relationship of the heavens to Earth. In his words, “The heaven is spherical in shape and for this reason, heavenly objects move through the ether in a circular path.  . . . It makes sense that the Earth as a whole is likewise spherical in shape . . . and as for its position, it lies at the very center of the heaven” (Almagest, 1.10–20). Proof that the heavens are spherical, an enormous globe with Earth at its center, was the observation that “from their rising to their setting, the Sun, Moon and other stars are borne along in circular paths, always running parallel to each other, rising up from below as if from the depths of the Earth itself and ascending little by little, then proceeding along a similar arc, descending gradually until they appear to fall to Earth and vanish completely—only later, after remaining invisible for a while, to rise and set anew. Further, the duration of these cyclical motions, and also the locations of rising and setting, are, on the whole, fixed and the same” (Almagest, 1.10). Proceeding from these assumptions, Ptolemy then launched into a detailed, mathematically based discussion of the motions of the Sun, Moon, Mercury, Venus, Mars, Jupiter, Saturn, and the stars through the sky above us. The section on the stars includes a star catalogue, a list of 1,022 stars arranged into forty-eight constellations, with the position (location “on” the heavenly sphere measured by longitude and latitude) and magnitude (brightness measured on a scale from 1 to 6) of each. These forty-eight constellations were all given names, and these names were all taken from Greek mythology.

			The influence of the Almagest on the history of astronomy cannot be overstated, even if not all of Ptolemy’s astronomical observations were original to him. We know that he relied on advances made by earlier thinkers, including the Greek natural philosopher Hipparchus (active from about 150–127 bce), from whose writings Ptolemy had learned a great deal. Hipparchus, for example, believed that the Earth’s position had to be eccentric, not precisely at the center of the Sun’s circular path around it, as this would account for the varying length of the seasons. Hipparchus also compiled a star catalogue, which Ptolemy greatly expanded. Other, even earlier predecessors whose work influenced Ptolemy included Anaximenes (lived about 585–528/4 bce), who believed that all the stars were fixed in a crystal sphere that revolved around the Earth, and Eudoxus (lived about 400–347 bce), who closely studied planetary movements and deduced that each planet was located in its own spinning sphere of air, each sphere being nested in the other like a Russian matryoshka doll. The starry sphere was the outermost. Around 500 bce, Pythagoras proposed that the Earth itself is spherical, a notion fully accepted by Aristotle, seeing this as the best explanation for why some constellations, and not others, were visible from places at varying distances from the equator.

			Though it was a groundbreaking text in its time, we also now know that Ptolemy’s book contains errors. For example, the universe, or “heaven” as Ptolemy called it, is not a sphere (or a series of concentric spheres), and the positions of the stars that Ptolemy so carefully noted are not quite right. These errors, detected over millennia with enormous technological advances in the natural sciences, do nothing to diminish the importance of Ptolemy’s book. Soon after its publication, it became the standard textbook of astronomy in the Roman world. As a reflection of the esteem in which it was held, the book began to be called “The Greatest Treatise” in place of “Systematic Mathematical Treatise,” the title that Ptolemy had given it. In fact, the book would remain the dominant text on astronomy until the end of the sixteenth century, almost a millennium and a half after its initial publication. In about 800 ce, this “greatest” treatise was first translated into Arabic, and it is the Arabic title, Almagest, by which the book is still known today. Those who translated the book into Arabic transformed the Greek hē megistē (“the greatest”) into the Arabic al-majisti, which in turn later became almagesti or almagestum in medieval Latin translations.

			After the fall of the Roman Empire in 476 ce, the Almagest was lost to the western world until 1175, the high Middle Ages, when it was translated into Latin from Arabic by Gerard of Cremona. Born in northern Italy, Gerard traveled to Toledo in the Kingdom of Castile, where he learned Arabic and had access to a great many books in Arabic on astronomy, medicine, and other sciences. Knowing of the Almagest’s reputation as an authoritative text, he was keen to translate this work, and his translation became the most widely known in the western world until the Renaissance. The Almagest, meanwhile, remained the basis of astronomy in Europe until the publication of Polish astronomer Nicolaus Copernicus’s On the Revolutions of the Celestial Spheres in the year 1543. Copernicus focused on what he thought were inconsistencies in Ptolemy’s theory of an Earth-centric universe and formulated a new, revolutionary model of the universe that placed not Earth but the Sun at its center. In spite of this challenge, Ptolemy’s influence was not broken until Danish astronomer Tycho Brahe (1546–1601) compiled the first star catalogue based entirely on independent observation rather than simply making the odd adjustment to Ptolemy’s work. By insisting on meticulous firsthand observation, his measurement of the constellations’ locations and the brightness of the stars that formed them was much more accurate. Still, it was not until the circulation of Brahe’s assistant Johannes Kepler’s observations on the elliptical motions of the planets around the Sun that the Almagest and Ptolemy’s work on the movement of celestial bodies became obsolete as a textbook.

			Nonetheless, even when many of Ptolemy’s theories had been disproved, his catalogue of constellations remained a foundational text of observational astronomy. The International Astronomical Union (IAU) today recognizes and has catalogued eighty-eight known constellations. These are a combination of the forty-eight constellations recorded by Ptolemy, including their original Greek-mythological names, though translated into Latin, and forty additional star-groupings observed by later astronomers.

			
Reading the Heavens

			In this book, Ptolemy’s forty-eight constellations are arranged alphabetically, grouped by the region of the night sky in which they appear from our vantage point on Earth. These regions are called Quadrants and are divisions of the so-called Celestial Sphere. The Celestial Sphere is an imaginary hollow sphere with Earth at its center and the heavens “projected” onto its inner surface, a model very similar to how Ptolemy believed the heavens were configured. The Celestial Sphere’s poles are aligned with Earth’s north and south poles, and its equator is aligned with Earth’s equator. The Celestial Sphere has northern and southern hemispheres, too, which are aligned with those of Earth. For purposes of mapping and reading the heavens, both Celestial Hemispheres are divided into four sections: Northern Quadrants 1, 2, 3, 4 and Southern Quadrants 1, 2, 3, 4. Imagine an orange cut in half and each half subsequently cut into four equal sections.

			It is important to note that the Quadrants of the imaginary Celestial Sphere are different from what are called Galactic Quadrants. The latter can also be used to organize the constellations but are based on the Sun, not Earth, as their central point of reference. There is some overlap between Celestial and Galactic Quadrants, but not in the case of every constellation. Only Celestial Quadrants are referenced in the pages that follow. It is also the case that constellations themselves can be understood very differently by astronomers and more casual stargazers. The word “constellation” comes from the Latin word constellatio, which means “a grouping of stars,” a combination of con, a variant of cum (meaning “with,” “together”) and stella (“star”) together with the suffix -tio denoting the result of an action, in this case the gathering together of stars. Historically, constellations have been understood as recognizable patterns of bright stars. However, the IAU, in its effort to map the entirety of the heavens visible to us, has defined a constellation not as a distinctive grouping or pattern of bright stars but rather as a specific, measurable region of the sky containing such distinctive stellar patterns as well as other deep sky objects such as star clusters, nebulae, and galaxies in that region. For example, the IAU constellation Andromeda contains not only the pattern of bright stars that the Greeks imagined to be an image of the princess Andromeda in chains but also the Andromeda Galaxy, the Blue Snowball Nebula (NGC 7662), and an open star cluster (C28). This book focuses on constellations in the traditional, historical sense of recognizable patterns of bright stars visible to the naked eye. As was typical of historical star maps, lines linking these bright stars have been added in our illustrations as a tool to assist readers in the identification and visualization of the constellations’ mythological figures. As an additional aid, the stars at the constellations’ core are differentiated in accordance with their relative brightness viewed from Earth on a scale from 0 to 6, brightest to least bright, as follows:

			[image: ]

			Because of Earth’s own rotation, the Celestial Sphere appears to revolve around us carrying the constellations across the heavens overhead, rising in the east and setting in the west. Because the Earth not only rotates on an axis but also orbits the Sun, many constellations are visible only for part of the year, this period of visibility corresponding quite closely to the progression of seasons. Northern Celestial Quadrant 1 constellations are visible fall to winter, those of Northern Celestial Quadrant 2 are visible winter to spring, those of Northern Celestial Quadrant 3 are visible spring to summer, and those of Northern Celestial Quadrant 4 are visible summer to fall. Meanwhile, Southern Celestial Quadrant 1 constellations are visible spring to summer, Southern Celestial Quadrant 2 constellations are visible summer to fall, Southern Celestial Quadrant 3 constellations are visible fall to winter, and Southern Celestial Quadrant 4 constellations are visible winter to spring.

			Additionally, constellations closer to the Celestial Equator are visible longer than those closer to the Celestial Poles. Northern Celestial Quadrant constellations are largely visible only from Earth’s northern hemisphere, and, correspondingly, Southern Celestial Quadrant constellations tend to be visible largely from Earth’s southern hemisphere. However, those constellations very close to or “on” the Celestial Equator are visible from both of Earth’s hemispheres.

			The Sun, like the constellations, is imagined as being located on the Celestial Sphere’s inner surface except that it is not “fixed,” instead traveling in a yearlong circuit and passing through some of the constellations as it goes. The constellations through which the Sun appears to pass are the constellations of the Zodiac: Aries (the Ram), Taurus (the Bull), Gemini (the Twins), Cancer (the Crab), Leo (the Lion), Virgo (the Virgin), Libra (the Scales), Scorpius (the Scorpion), Sagittarius (the Archer), Capricornus (the Sea-Goat), Aquarius (the Water-Bearer), and Pisces (the Fishes).

			Further Notes for the Reader

			Most of the myths in this book are Greek, even those collected and retold (or reimagined) by Roman authors. It is also the case that, because of the enormous size and diversity of the Roman Empire, “Roman” authors were either native speakers of Greek or were fluent in Greek, which was considered to be more suited to intellectual and creative pursuits than Latin. For this reason, I have primarily used the Greek names of characters in my own retelling of the constellation myths, even where I have drawn on both Greek and Roman sources for a particular myth. There are a few exceptions, the most significant one being the hero Hercules. Hercules is the romanized (Latin) version of the hero’s original Greek name, Heracles. Since most readers will know Hercules by his romanized name, that is the version that appears here. For those who are curious about the Roman equivalents of the Greek gods, or need a reminder of them, a list of them is included in this book’s appendices.

			While this book is a collection of what are primarily Greek myths, it is important to remember that the Greeks were by no means alone in mythologizing the stars. As mentioned earlier in this introduction, people from every cultural group have looked up into the night sky and observed the stars, recognizing distinctive groupings of them. Making and keeping track of such observations was a matter of survival, as the changing positions of these groupings signaled seasonal change and shifts in the weather, which had dramatic consequences for agriculture, travel over land or sea, and life more generally. Different peoples assigned these groupings different names and mythologies, all of them deeply interesting: the traditional star lore of New Zealand’s Ma¯ori or that of the diverse peoples of Africa, India, Egypt, Mesopotamia (Babylonia), China, the Americas, and Scandinavia, to name just a few.

			Exactly what inspired the Greeks and others to see particular characters in the night skies is impossible to know. Why did Perseus holding Medusa’s severed snake-haired head appear in the night sky and not the great Achilles, sword and shield in hand? Did the arrangement of stars really suggest a specific character, or were star myths mnemonic devices to help people remember them? Whatever the reason, it was often the case that a major figure was envisioned as being surrounded by other characters from the same myth. Every main character from the Perseus myth appears in the heavens: the princess Andromeda whom Perseus rescued, the sea monster (Cetus) from whom she was rescued, Andromeda’s father, King Cepheus, and her mother, Cassiopeia. Hercules is accompanied by a number of the monsters that he slew or outwitted in the course of his famous Twelve Labors: the many-headed Hydra, Ladon the dragon (Draco), the Nemean Lion (Leo), and the giant crab (Cancer). He is accompanied by one of his weapons, an arrow poisoned by the Hydra’s blood (Sagitta), as well as by the centaur (Centaurus) fatally wounded by that arrow’s tip. Orion appears with his hunting dog (Canis Major) and with a rabbit (Lepus) that he was hunting. And so on. Clearly, the choice of one character could and did influence the choice of others from the same narrative, but not always.

			An especially curious constellation is Capricornus, the Sea-Goat, envisioned as a goat with the tail of a fish. It is almost certainly the case that this hybrid creature was directly inspired by ancient Babylonian observations and myths of the stars and constellations. Babylonian star catalogues mention such a hybrid creature, a representation of the sea god Ea. Greek and Roman myths surrounding the sea-goat appear to have been fabricated specifically to explain the inclusion of a fishy goat among the constellations known by the Greeks and Romans. The Greeks and Romans did not exist in a cultural vacuum, instead being in constant contact with neighboring peoples. The exchange of goods and ideas in the broader Mediterranean was a robust one in antiquity, so it is unsurprising to detect outside influences or borrowings both in Greco-Roman advancements in astronomical knowledge and in classical star mythologies.

			Finally, readers of this book may wonder at the violent nature of many of the myths, all of which in some way involve the gods. They may also wonder at the many instances of gods behaving badly—that is, in a way that we would today consider immoral, unethical, and criminal. The gods rewarded humans for good behavior and piety, but not always. Sometimes innocent characters were relentlessly persecuted for no fault of their own. Hercules is such a character. He was one of the many illegitimate children of Zeus, and because of this he was persecuted throughout his life by Zeus’s jealous wife Hera. Hercules himself had done nothing wrong. Another example is the maiden Callisto, who steadfastly remained a virgin and was utterly devoted to the goddess Artemis. Zeus pursued and raped her, shamelessly taking on the appearance of Artemis to get close to her. Callisto was blameless, yet incurred the wrath of Artemis and of Hera as a consequence of Zeus’s assault and was transformed into a bear. Zeus, on the other hand, shifted his largely unwelcome attention from one unsuspecting mortal woman to the next but without any consequence to him. What to make of this? The gods of Greco-Roman mythology were not perfect, ethical beings to be worshipped for their faultlessness. Instead, the gods were conceived of as not only being human in appearance but also as having human emotions and desires. Put differently, what distinguished gods from humans was primarily the fact that they were immortal, omnipotent, and (largely) omniscient. In his great epic poem the Metamorphoses, Ovid was clearly asking how humans could possibly revere deities who behaved in such a way. And yet they did, perhaps precisely because they were reflections of humans at their best and at their worst.
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