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v

This book provides an introduction to a few of the historical deep space sky 
 catalogs. It is intended to provide amateur astronomers with historical information 
and the catalog entries with coordinates. In some cases, the information recorded in 
the original catalog have been omitted to allow the contents to be formatted prop-
erly on the page. To this end, I have chosen to keep the data that will allow the 
amateur the enjoyment of observing the objects of each catalog.

Almost 2,000 years of historical catalogs are covered in this book. Chapter One 
describes Ptolemy’s Almagest created in a. d. 140, and Chapter Twelve describes the 
Caldwell Catalog created in 1995. In choosing the set of catalogs used in this book, 
I provided what I thought the most interesting historic catalogs. I apologize if I have 
omitted to list and describe your favorite. The history of astronomy is rich with many 
catalogs that equally deserve to be noted, and it is nearly impossible to include all here.

I would like to thank the many people who helped during the preparation of this 
book. The idea for writing this book came in part from the many research papers  
I wrote in earning my Master of Science in Astronomy at the Swinburne University 
of Technology Astronomy Online Program. My sincere thank you goes out to the 
many Swinburne professors and astronomers who taught me over the years. I would 
like to the thank the many people who provided the information used to compile 
the catalogs documented in these chapters, including Joerg Schlimmer, Carol 
Huston, Neda Mobara, Brenda Branchett and Carol Iorg, of the Astronomy League; 
Dennis Duke, Professor of Physics at the Florida State University; Dennis J Webb, 
co-author of the book The Arp Atlas of Peculiar Galaxies, and Robert Erdmann of 
the NGC/IC Project. Finally, I would like to thank my wife Halima, my daughter 
Sheila, and my son Zachariah for understanding and accepting the private time 
I needed to compile and write this book.

Jerry D. Cavin

Preface
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We know of many ancient astronomers. Aristarchus of Samos (310 bc–c 230 bc) 
was the first to argue for a heliocentric view of the Solar System putting the Sun at 
the center of the universe. Eratosthenes of Cyrene (c 276 bc–c 195 bc) created the 
technique of measuring Earth-based locations by using latitudes and longitudes and 
also accurately computed the circumference of Earth. The calculations of Thales of 
Miletus (c 624 bc–c 546 bc) allowed him to accurately predict solar eclipses. 
Aristyllus (c 280 bc), with the help of Timocharis (c 320 bc–c 260 bc), was the first 
astronomer to create sky catalogs at the astronomical observatory of the library of 
Alexandria. The observations of Aristyllus and Timocharis are the earliest known 
Greek observations and can be dated to the year 290 bc But it was Hipparchus of 
Nicaea that became known as the founder of astronomy.

Hipparchus of Nicaea (c. 200–126 bc)

What little we know about Hipparchus is found in the writings of Strabo of Amasya 
and Ptolemy of Alexandria. They recorded that Hipparchus performed his astro-
nomical observations in Bithynia, on the island of Rhodes southwest of Turkey in 
the Aegean Sea, and in Alexandria. He wrote many astronomy books, including one 
that documented his accomplishments; unfortunately the only surviving work of 
Hipparchus is the Phenomena, a commentary on a poem about the constellations 
by Aratus and Eudoxus.

Hipparchus would have been exposed to the Babylonians’ knowledge of the 
stars. Using the historical records he made many improvements to the observational 
instruments, allowing him to make more precise measurements of the heavens than 

Chapter 1

Claudius Ptolemy  
and the Almagest
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anyone before him. His groundbreaking works in astronomy led him to discover 
new areas of mathematics.

In 134 bc Hipparchus was witness to a supernova, or “guest star,” in the ancient 
sky. The supernova would have been an extraordinarily bright object in the sky dur-
ing the day and night. During Hipparchus’s time the sky was thought to be 
unchanging with the exception a few known ‘wanderers’ (the planets). This bril-
liant new object would have shaken his belief in an unchanging, static heaven. The 
event was reported to have encouraged him to measure and compile a catalog of the 
positions of the stars.

According to Ptolemy, Hipparchus spent 20 years making painstaking measure-
ments of nearly 1,000 stars. After constructing his new star catalog he found 
another mystery concerning the stars. He compared his measurements to the mea-
surements from the early catalogs of Aristyllus and Timocharis, taken 150 years 
before him. Although the latitude remained consistent he saw that the longitude 
measurement showed an increase of 2° from the older measurements. This differ-
ence in measurements indicated that the equator was slowly moving towards the 
ecliptic at a rate of 48 s a year. From this he deduced the “precession of the equi-
noxes.” This is known today to be caused by the gradual shift in the orientation of 
Earth’s axis, which traces out a circle once every 26,000 years.

Claudius Ptolemaeus (ad 90–ad 160)

Claudius Ptolemaeus (Ptolemy) was a mathematician, geographer, astrologer, and 
astronomer living in Egypt under Roman rule. What is known about Ptolemy is 
based solely on his three great books that have been passed down through the ages, 
the Almagest, his treatise on Greek astronomy; the Geography, a treatise on the 
cartography of the Persian and Roman world; and the Tetrabiblos, a treatise on 
astrology.

The name Almagest is an Arabic name meaning the “Great Book” or “Great 
Work.” Ptolemy called his work the “Mathematical Treatise.” The Almagest 
became the most influential work in astronomy for the next 1,500 years. The star 
catalog of the Almagest contained 1,028 stars. Each star is listed with the name of 
the constellation in which it appeared, its location within the constellation, its eclip-
tic longitude and latitude, and the magnitude (brightness) of the star, from 1 (bright-
est) to 6 (dimmest). The method of measuring the brightness of stars is believed to 
have been created by Hipparchus. With some changes this is still the way we mea-
sure the brightness today (Table 1.1).

Ptolemy’s Almagest has been embroiled in controversy for many years. If the 
measurements are closely examined it shows that Ptolemy had plagiarized another 
catalog. Many scholars believe Hipparchus’s catalog was the real source of the 
catalog of the Almagest. Ptolemy had simply adjusted the measurements to allow 
for 150 years of precession. Early Persian and European astronomers such as Ulugh 
Beg and Tycho Brahe also believed this to be true.
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Fig. 1.1 An imagined depiction of Claudius Ptolemy holding a cross staff (some historians 
have traced the origins of the cross staff to the Chaldeans in 400 BC) used to measure the sepa-
ration between stars from the book Great Astronomers by Sir Robert Stawell Ball, published by 
the J.B. Lippincott Company in 1895
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