
CHAPTER 20 

Historical Development of the Terminology of 
Spherical Astronomy 

1 HE fundamental concepts and basic principles of spherical astronomy 
were developed in ancient times, principally by the Greeks. They had become 
well established by the second century, and a comprehensive treatment is 
included in Ptolemy's Almagest. Most of the technical terms now in use to 
denote the basic concepts of spherical astronomy have been transmitted 
from the ancient past. These terms originated in an adaptation of words 
and phrases of everyday language to technical usage in senses more or less 
appropriate to their ordinary literal meanings. The terminology con-
sequently embodies many implicit records of the genesis and evolution of 
concepts, and of former modes of thought; but this is now obscured by the 
derivations from unfamiliar ancient languages, and in some cases by the 
changes in form and usage that have occurred during the centuries since 
the origin of the terms. 

The term horizon is an example of a word which has survived from ancient 
times, practically unchanged in form or meaning, and for which the original 
literal meaning portrays in a graphic manner the concept denoted by the 
technical signification. The term is merely the ancient Greek word for this 
celestial circle transcribed into Latin letters; and it is a very appropriate 
descriptive designation, because the literal Greek meaning is "boundary," 
it being understood that the boundary between the visible and the invisible 
parts of the celestial sphere is meant. It has persisted in many modern 
languages, unaltered except for slight variations in spelling and pronunciation 
peculiar to each tongue—e.g., French horizon, German Horizont, Spanish 
horizonte, Italian orizzonte. It is the participle of the Greek verb meaning 
to separate from, or mark out by a boundary. As in the case of many terms, 
its technical usage originated through ellipsis of a descriptive phrase. In the 
earliest Greek writings on the celestial sphere, the idea of the horizon is 
expressed by the phrase "great circle which separates the visible from the 
invisible hemisphere," i.e., which bounds the visible portion of the sphere. 
The habit then soon arises of referring simply to the "bounding circle in the 
sky," and eventually of using merely the participle alone, with "circle" 
understood. This participle appears as a single word, formally defined in its 
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technical sense, in the astronomical writings of the geometer Euclid, although 
he also makes frequent use of the more complete phrases. 

A large proportion of the technical terms that have been transmitted from 
ancient times had their source in Greek astronomy; but they were introduced 
into modern languages from the later writings in Arabic and Latin by which 
the Greek learning was transmitted to western Europe, and consequently 
the imprint of these other languages is apparent in astronomical terminology. 
For example, the words azimuth and zenith both are derived from the Arabic 
word samt meaning "way" or "direction" : "Zenith" represents an ellipsis 
of the phrase samt al-ra's, "the direction of the head" (the same designation 
as was used by the Greeks), in which, by a common scribal error of ni for m, 
samt became cenit (among other forms) in many early Spanish versions of 
Arabic writings; from the Spanish and Medieval Latin, this transcription and 
its variants were adopted into Old French and Middle English. It still 
remains cenit in Spanish; but by the sixteenth century, the form "zenith" 
had evolved in English. Similarly, "azimuth" is from al-samt (plural, 
al-sumüt), an ellipsis of the Arabic phrase for "the direction [in degrees, from 
the east or west point] in the circle of the horizon" ; the transcription "azi-
muth" corresponds to the Arabic pronunciation as-samt in which the 
consonant of the prefixed definite article is assimilated to the sibilant with 
which the word begins. In genitive constructions, such as the one from 
which "zenith" is derived, the article is omitted before the first word. The term 
"nadir" is essentially the Arabic word for "opposite" ; in its present usage, it 
is an ellipsis of "the opposite of the zenith," but formerly it was also used 
with the now obsolete meaning of the point in the heavens diametrically 
opposite any given point, especially opposite the Sun. 

The cardinal reference points of the horizon were suggested by the phenom-
ena of the diurnal motion; as shown by the ancient terminology, they were 
originally conceived as the directions toward the point of sunrise, toward the 
highest point in the sky or midpoint of the diurnal motion, and so on. The 
ancient Greek words for "east" and "west" were derived from the verbs 
meaning to rise and to sink, and the same words were used to signify, among 
other things, the rising and setting of the Sun. The Latin translations were 
oriens and occidens. As designations for directions, these terms have been 
replaced in modern English by the words "east" and "west" of Anglo-Saxon 
origin (which likewise embody root ideas of dawn and evening); but the 
usage of the Latin terms to denote also the lands that lay in those directions 
from the Greco-Roman civilization has been retained in the appellations 
Orient and Occident commonly applied to the eastern and western countries 
of the Earth. In German, however, Morgenland and Abendland are used 
instead of these Latin terms. 

Among Greek terms which are still applied in the original sense but in 
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Latin translation, is the word "equator": The Latin phrase aequator diei, 
an ellipsis for (circulus) aequator diei et noctis, "equalizer of day and night," 
was a free translation of the Greek phrase for this circle. In both languages 
the first word of the phrase came to be used alone. 

The point on the equator where the Sun is located when days and nights 
are everywhere equal is now commonly denoted in English by the same word, 
"equinox," that is used for the time when the Sun crosses the equator, but 
in the ancient terminology the two were distinguished by separate terms; 
the word "equinox" is essentially the Latin aequinoctium (aequus + nox), 
which, like the Greek word of which it was the equivalent, denoted only the 
time at which the Sun was located on the equator—the point was explicitly 
designated punctum aequinoctialis. Essentially the Latin word for the 
equinox has also been retained in French and Italian; but in the German 
language it has been replaced by the literal equivalent Nachtgleiche, and 
similarly in Russian. 

The equator, being defined by the regular uniform diurnal rotation 
common to all celestial bodies, was regarded as the most fundamental 
circle of the celestial sphere. The ecliptic, making an angle with this funda-
mental circle of the diurnal motion, was accordingly called by the Greeks the 
slanting or oblique circle (sc, to the equator). It was also commonly referred 
to as "the great circle through the middle of the signs [of the zodiac]," and 
occasionally as the "solar circle." In Latin writings of late Roman times, the 
Latin transcription ecliptica of the Greek word for "pertaining to an eclipse" 
replaced the Greek phrases; but the earlier terminology reflects the nature 
of the earliest concepts of this circle. 

The origin, derivation, and history of usage of the technical terms relating 
to the equatorial coordinate system are of especial interest because this 
terminology implicitly embodies the evolution of some of the most funda-
mental concepts of astronomy, and in these terms have survived some of the 
earliest viewpoints and modes of thought. In particular, right ascension and 
declination are examples of terms which during transmission from ancient 
times have come to be used with a significance somewhat different from 
the original one, but which have persisted essentially unchanged in verbal 
form and hence retain the impress of former ideas. In Greek astronomy, 
equatorial coordinates were so subordinate that no special terms for them 
existed. The ecliptic system was used almost exclusively. When positions 
relative to the equator were used at all, they were either referred to as longitude 
and latitude with respect to the equator, or else denoted by descriptive phrases 
such as distance from the equator. The terms right ascension and declination 
were originally introduced, not to denote coordinates specifying positions of 
celestial bodies generally, but for more special purposes, with a much more 
restricted meaning; the terminology expresses the original viewpoint, and 
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therefore the reason for these names now used for equatorial coordinates is 
not immediately apparent from the modern definitions. 

A special technical term for angular distance from the equator first came 
to be used for points on the ecliptic only, and originated in characterizing the 
motion of the Sun. Upon the mutual inclination, points of intersection, and 
other relations between these two fundamental circles, depend many impor-
tant astronomical phenomena; and it was essential that the positions of points 
on the ecliptic relative to the equator be given especial attention. In particular, 
one of the most significant characteristics of the apparent motion of the sun 
among the fixed stars is its departure from the equator in the course of the 
year; and to locate the sun at any time, the amount of this departure, together 
with the place of the sun along the ecliptic, were natural quantities to select. 
A table of the meridianal arcs between the equator and the ecliptic at 1° 
intervals of the ecliptic was given by Ptolemy (Almagest, Bk. I, Chapter 15), 
who called it a table of the obliquity or inclination (KOLVOVIOV λοξώσβωζ); 
in Latin, the concept was expressed by declinatio, "a bending away or turning 
aside" (from declino, "to turn aside or deviate from a standard"), whence the 
English term declination. This measure was the angular distance by which 
the ecliptic at any given point "declines" from the equator in the original 
literal sense of the word (compare the modern usage of the same term in 
terrestrial magnetism). The Moslem astronomers translated this terminology 
literally into Arabic (as they likewise translated the terms longitude and 
latitude), denoting the declination of the sun or of any point on the ecliptic 
by the Arabic word for inclination or deviation, but for points not on the 
ecliptic always using the expression "distance from the equator." 

In later times, the term declination was extended to signify the angular 
distance of any celestial body, or of any point on the sphere, from the equator, 
instead of being confined to the departure of the sun or of points on the 
ecliptic alone. However, before modern usage became completely established, 
the terms declination and latitude were both employed somewhat indiscrimi-
nately by some writers to denote distances from either the equator or the 
ecliptic; for example, Chaucer writes: "Fro the Equinoxial may the declina-
cion or the latitude of any body celestial be rikned, after the site north or 
south , . . . . & riht so may the latitude or the declinacion of any body 
celestial, saue only of the sun be rekned fro the Ecliptic lyne" 
(Astrolabe, II, 17, about A.D. 1390). Some of the Moslem writers used "first 
declination" and "second declination" to denote distances from equator 
and ecliptic, respectively. 

Right ascension in ancient Greek astronomy, like declination, was a term 
originally used only for a special purpose, and with a viewpoint somewhat 
different from the modern one. It was one of several closely related terms 
introduced in developing a systematic geometric theory of the phenomena 
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of the sphere. Since the Sun, Moon, and planets remain near the ecliptic 
during their motions among the stars, it was an important problem to 
investigate the rising and setting of points on the ecliptic. For this purpose 
the so-called ascensions and descensions were introduced by the early Greek 
writers. Literally, by the ascension (Gr., ίχνοίφορί; Latin, ascensio) of a 
given arc of the ecliptic, e.g., one of the zodiacal signs, was meant its rising, 
or ascent above the horizon. Among the significant circumstances of the 
rising is the time that elapses while this segment of the ecliptic is traversing the 
horizon. The method adopted to indicate this characteristic of the ascension 
was to take the motion of points on the equator as a standard, and specify 
the length of the arc of the equator that simultaneously ascends above the 
horizon. The ascension of an arc of the ecliptic was designated in respect 
to its duration by the magnitude of the corresponding arc of the equator; 
and in astronomical usage the term ascension came to denote this equatorial 
arc itself, in the sense of the "rising time" of the given ecliptic arc. Oh the 
Right Sphere the diurnal motion is perpendicular to the horizon, and this 
vertical ascent, or ascension on the Right Sphere, came to be known as 
right ascension {ascensio recta), while the slanting ascent in an oblique position 
of the sphere was called oblique ascension. 

Accordingly, the ascension of an arc of the ecliptic, in any particular 
aspect of the sphere, was formally defined as the magnitude of the arc of the 
equator that rises during the same interval of time as this arc of the ecliptic. 
In this sense, the ascension is equivalent to the time required for the given 
arc to rise, measured by the diurnal rotation of the celestial sphere and 
expressed in degrees of the equator. The ascension of an arc of the ecliptic 
from the equinox to any given point on the ecliptic was referred to as the 
ascension of this point. Geometrically, it is the arc of the equator intercepted 
between the First Point of Aries and the degree of the equator which rises 
simultaneously with the point; on the Right Sphere this is equivalent to the 
modern meaning. The difference between the oblique ascension of a given 
arc in any particular oblique sphere and the right ascension of the same arc 
was called the ascensional difference for that sphere. In an exactly similar 
way, in considering the setting of points of the ecliptic, the terms descension, 
right descension, oblique descension, and descensional difference were 
introduced. 

In ancient practice, the ascensions and descensions were the means used for 
solving a wide variety of problems in spherical astronomy. Problems were in 
general solved first for the Right Sphere, and methods developed for then 
deriving from these results the solutions of the same problems for any given 
oblique sphere. Tables of ascensions and ascensional differences for the 
ecliptic at different terrestrial latitudes were a regular feature of astronomical 
treatises from the Almagest to comparatively modern times. All the foregoing 
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terms continued in use in many books, especially in treatises on the use of the 
celestial and terrestrial globes, until the early nineteenth century, with the 
ancient forms of the definitions except that, like declination, they came to be 
generalized and extended to all points of the celestial sphere instead of being 
restricted to the ecliptic. For example, the right ascension of a star was 
commonly defined as "the degree of the equator or equinoctial that rises with 
the star in the Right Sphere." 

The generalization of the meanings of the ancient terms right ascension and 
declination until they came to be designations for the equatorial coordinates 
of any point on the celestial sphere, in the sense of the modern definitions, 
took place as the continued development of instrumental equipment and 
methods of observation during the sixteenth and later centuries led to the 
general practice of meridian observation and to a consequent wider use of the 
equatorial reference system. The modern definitions were in established use 
by the middle of the eighteenth century, before the ancient definitions and 
point of view had completely disappeared. At the same time, horizon pheno-
mena lost the predominant position they had held in ancient astronomy, and 
the other terms dropped out of use, not being needed in meridian astronomy. 
Before the middle of the nineteenth century, all the terms relating to rising 
and setting except right ascension had become rarely used; this one alone 
now survives, and the former definition of it has disappeared from textbooks. 

With few exceptions, the ecliptic coordinate system was used in star 
catalogs until the early eighteenth century, the longitudes being expressed 
in degrees of the signs of the zodiac. In many later catalogs during the 
eighteenth century the positions were given in both the ecliptic and the 
equatorial systems; but by the end of the century the ecliptic coordinates 
were rarely included. For the Sun, Moon, and planets the longitudes were 
expressed in degrees of the zodiacal signs in the Connaissance des Temps and 
the British Nautical Almanac through 1833, and in the Berliner Jahrbuch 
through 1829. In later volumes, longitudes were reckoned continuously 
from 0° to 360°. 

The names longitude and latitude for ecliptic coordinates were adopted 
into the English language from the Latin. The Latin terms longitudo (literally, 
"length") and latitudo ("width") were the translations of the ancient Greek 
terms for these coordinates, which had the same literal meanings. These 
designations were quite appropriate, since the measures they denoted had 
originally referred primarily to positions in the zodiac, longitude being along 
the length of the zodiac and latitude across the width. They corresponded 
to the usage of the same terms in geography, where in their original sense they 
meant quite literally the "length" and the "breadth" of the oblong portion 
of the world then known or believed to be habitable, the length of which 
extended in the east-west direction. 




