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A.1. Introduction

There are a number of useful sources of information as well
as devices and software packages that are very useful for
work in archaeoastronomy. We merely list a few of them
here.

The first five chapters and appendices A–D of the labora-
tory manual by Schlosser et al. (1991/1994), Challenges of
Astronomy: Hands-On Experiments for the Sky and Labo-
ratory (New York: Springer), are especially suitable for
archaeoastronomy students.

A.2. Spherical Astronomy Aids

(1) Green, R.M. 1985. Spherical Astronomy (Cambridge:
University Press), includes discussions of relativistic
effects.

(2) Smart, W.M., Spherical Astronomy, revised by Green,
R.M. (1977), and still the best general discussions of
spherical astronomy.

(3) Woolard and Clemence (1966) Spherical Astronomy
(New York: Academic Press), contains useful formulas
and discussions beyond those discussed here.

(4) Astronomical Almanac (annual) (Washington: Superin-
tendent of Documents); (London: Her Majesty’s Sta-
tionery Office), contains numerous tables and
information.

A.3. Computational and Sky
Simulation Software

We include a selected number of software packages with
which we are familiar and have used to varying degrees in
this work. For up-to-date and more complete lists, we rec-
ommend the software review pages linked to the Sky & Tele-

scope website as well as recent reviews in that magazine
before any purchase is made.

Sources of useful programs include:

(1) Standish, E.M. JPL Planetary and Lunar Ephemerides
on CD-ROM. Available on-line and from Willmann-
Bell, Richmond, VA.

(2) Bretagnon, P., and Simon, J.-L. 1986. Planetary
Programs and Tables from -4000 to +2800. (Richmond:
Willmann-Bell).

(3) Duffett-Smith, P. 1985/1990. Astronomy with your Per-
sonal Computer. (Cambridge: Cambridge Univ. Press);
and 1996. Easy PC Astronomy (Cambridge: the Press
Syndicate of the University of Cambridge).

The first work contains algorithms and FORTRAN subrou-
tines to provide rectangular coordinates of the Sun, Moon,
and nine planets. Three sets of ephemerides are provided:
DE 200 (includes nutation but not librations, and covers the
interval 1599 Dec. 9 to 2169 Mar. 31); DE 405 (includes both
nutation and librations, for the interval 1599 Dec. 9 to 2201
Feb. 20); and DE 406, the “New JPL Long Ephemeris”
(includes neither nutation nor librations, but covers the
interval -3000 Feb. 23 to +3000 May 6).

The second work contains programs containing algo-
rithms and formulae for computing azimuths, altitudes, and
other practical quantities. Corrections for refraction and
extinction are included. “Easy PC Astronomy” offers a
script language for calculations.

(4) Montenbruck, O. 1989. Practical Ephemeris Calcula-
tions. (New York: Springer).

(5) Montenbruck, O., and Pfleger, T. 1991. Astronomy on
the Personal Computer. (New York: Springer).

Some of the self-contained computer software programs
available at present include:

(1) Distant Suns (PC) (RomTech, Inc., 2945 McMillan
Avenue, Sanhui, Obispo, California, 93401-6767 U.S.).
This software package produces all sky and horizon
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views, but our printed charts sometimes bear a spurious
anti-ecliptic that does not appear on screen or even in
the preview screen, possibly an unmasked view of the
far side of the sphere. The program is best used for con-
temporary sky simulations; avoid negative Gregorian
dates.

(2) Guide 8.0 (PC) (Project Pluto, 168 Ridge Road,
Bowdoinham, Maine, 04008).

This software makes excellent deep sky prints for astro-
nomical observations. We have not used it much for
archaeoastronomy, but others have. The star positions incor-
porate corrections for proper motions as well as for preces-
sion. We have been successful in receiving timely responses
to our emails from “Project Pluto” (Bill Gray), in sharp con-
trast to the lack of responses from most star chart or plane-
tarium software vendors.

(3) Redshift: Multimedia Astronomy (PC) (Maris Multime-
dia Ltd., 99 Mansell St., London E1 8AX, England).

This package is one of the most versatile we have found.
We tested it on the lunar eclipse of Aug. 9, 2403 b.c. (Julian
Calendar), calculated by Schoch (1927) for Babylon, and
found it to show the total umbral eclipse on this date. There
are conjunction and eclipse finders for specified years or
ranges of years. Movies of such events can be played, and
many modes of viewing the sky are available.

(4) Starry Night (PC) (Sienna Software, 411 Richmond St.
East, Suite 303, Toronto, Ontario, M5A, 3S5, Canada).

Starry Night is said to produce some of the most visually
stunning results. Many prefer this software package, but we
have not had opportunity to use it.

(5) Superstar (PC).

This software package contains solar system objects, stars
from the Smithsonian Astrophysical Observatory, Variable
stars from the General Catalogue of Variable Stars, clusters,
nebulae, and galaxies, all to relatively faint limits (specifi-
able). This package is good for calling up star charts, but  we
did not find it particularly friendly, and obtaining hard copy
charts from its screens can be a nightmare.

(6) TheSky (PC) (The Sky Astronomy Software for
Windows, available through the Astronomical Soc. of
the Pacific, San Francisco, CA).

This software package provides nice views of the sky at
various time in the past and for everywhere on Earth, and,
by a selection of “filters,” various planets, Sun, Moon, stars,
clusters, galaxies, and nebulae can be included. There is a
slight bias toward equatorial charts; fields have to be rotated
to present horizon views (although both sets of grids are
available). There is no ecliptic system of coordinates either
in text information or charting available, other than the
ecliptic depiction itself (this shortcoming is shared by many
of the packages). All charts can be printed as needed. This
program is best run on contemporary sky simulations.

(7) Visible Universe (PC) (Parsec Software, 1949 Blair Loop
Road, Danville, VA. 24541).

This software package provides views of sky from any geo-
graphical location from any date in the distant past to the
future. Solar system objects, stars from the Bright Star Cat-
alogue, brighter clusters, nebulae, and galaxies are included.
Time lapse images can produce a dynamic recreation of
events. For example, the simulation of the blood-red
eclipsed Moon rising above the Heelstone at Stonehenge on
Dec. 22, 1471 b.c. is breathtaking. We are unsure if the
current package is being maintained.

(8) Voyager (MacIntosh) [Carina Software, San Leandro,
CA]

This package can provide all sky views and display horizon
views from any epoch; it contains the brighter stars, the
planets, Sun, and Moon. The graphic screens as well as text
can be output to printers. Voyager has consistently been
hailed as one of the best packages available. As far as we
have been able to tell, however, the company does not
respond to email. The PC version of this software package
is available in Voyager III. This program appears to be reli-
able for ancient sky simulations, but one should be cautious
when using any program for historical work if the correc-
tions for DT, due to Earth’s variable rotation, treatment of
precession, or calendar implementation are not explicitly
described.

A.4. Planetary Positions

(1) The Tuckerman Tables.
Tuckerman, Bryant. 1962. Planetary, Lunar, and Solar
Positions 601 B.C. to A.D. 1 at Five-Day and Ten-Day
Intervals (Philadelphia: The American Philosphical
Society). The Amer. Phil. Soc. Memoirs, No. 56.
Tuckerman, Bryant. 1964. Planetary, Lunar, and Solar
Positions A.D. 2 to A.D. 1649 at Five-Day and Ten-Day
Intervals (Philadelphia: The American Philosphical
Society). The Amer. Phil. Soc. Memoirs, No. 59.

In these two volumes, Tuckerman uses improved theories
and ephemerides and attention to roundoff error to present
the geocentric ecliptic longitude and latitude positions of the
naked-eye planets for an important segment of history; as a
check, he compares them to the earlier work of P.V. Neuge-
bauer (1914, 1929) and investigates the differences between
them. See the Introduction to the 1962 volume for a discus-
sion of error. He gives estimated uncertainties in celestial
longitude (p. 12) of 0.011°, 0.016°, 0.006°, 0.016°, 0.025°,
0.155°, 0.22° for Mercury, Venus, the Sun, Mars, Jupiter,
Saturn, and the Moon, respectively; but also see Stephenson 
and Houlden (1981) for a discussion of the precision and
Houlden and Stephenson (1986) for a discussion of the accu-
racy and for corrections, which can amount to as much as
0.7° (for longitudes of Mars), when Stephenson’s positions
are compared with those provided by numerical integration
techniques. The positions of the Moon, Mercury, and Venus
are given at 5-day intervals, and those of the Sun and outer
planets at 10-day intervals.
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(2) Supplement to the Tuckerman Tables.
Houlden, M.A., and Stephenson, F.R. 1986. A Sup-
plement to the Tuckerman Tables. (Philadelphia: The
American Philosphical Society). The Amer. Phil. Soc.
Memoirs, No. 170.

This is an important update to the Tuckerman tables for the
longitude positions of the outer planets for the full interval
601 b.c. to 1649 a.d. Tables are explicitly given for Mars, and
graphs of the corrections are given for Jupiter and Saturn.
The predicted brightnesses of all naked-eye planets in mag-
nitude measure are also tabulated.

(3) Stahlman, W., and Gingerich, O. 1963. Solar and Plane-
tary Longitudes for Years -2500 to +2000 by Ten-Day
Intervals. (Madison: Univ. of Wisconsin Press).

(4) United States Naval Observatory almanacs (and corre-
sponding sources in other countries).

The positions of planets can be calculated for modern epochs
to good precision by software packages such as the “Floppy
Almanac” and the annual Astronomical Almanac, available
from the U.S. Government Printing Office, Superintendent
of Documents, Mail Stop: SSOP, Washington, D.C. 20402-
9328. Certain astronomy supply houses also carry them.

(5) Orbital calculations can be carried out given observa-
tions, or given the elements of an orbit, predicted posi-
tions can be computed. Several resources are available:
(a) Schlosser et al. (1991/1994) have a section on celes-

tial mechanics in which planetary positions can be
calculated; tables are provided as shortcuts. Ch. 14
and App. E are suitable for finding approximate
positions of planets.

(b) Danby, J.M.A. 1988. Fundamentals of Celestial
Mechanics, 2nd ed. (Richmond: Willmann-Bell,
Inc.) available with floppy disks containing celestial
mechanics programs.

(c) Boulet, D. 1992. Methods of Orbit Determination 
for the Micro Computer. (Richmond: Willmann-
Bell, Inc.) with optional program listings in 
BASIC.

A.5. Miscellaneous Tables

(1) Meeus, J. 1983a. Astronomical Tables of the Sun, Moon,
and Planets (Richmond: Willmann-Bell, Inc.), is a 
collection of interesting and sometimes useful tables. It
also contains programs for scientific calculators (HP-67,
HP-41C, TI-59). Especially relevant to archaeoas-
tronomy are the tables for the Oppositions of Mars,
Jupiter, and Saturn from year 0, the conjunctions of
Venus from 0 to 2500; the transits of Venus from 1 to
300 and of Mercury from 1 to 600; the dates of the onsets
of the seasons from 1 to 3000.

(2) Goldstine, H.H. 1973. New and Full Moons 1001 B.C. to
A.D. 1651. (Philadelphia: The American Philosophical
Society). The Amer. Phil. Soc. Memoirs, No. 94. This
work is another of those inspired by Otto Neugebauer
to modernize and make more convenient the study of
early science. It provides the times of full and new
moons as observed at Baghdad, regarded as approxi-
mately equivalent to ancient Babylon. The tables
employ a terrestrial longitude correction of +3h00m to
Greenwich (therefore, for Greenwich time, -3:00 should
be applied), and provide the geocentric (not topocen-
tric) lunar longitude at each instant.



Appendix B
Modern Star Charts

Figure B.1. The sky in the equatorial system of coordinates:
Note the ecliptic, a sinusoid crossing the celestial equator at 0h,
going north, and at 12h, going south. The equinox of 2000.0 is
shown, along with the (a, d) grid. The labels are Bayer 
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designations for naked-eye stars and shortened Latin names for
the constellations. The north and south ecliptic poles (NEP,
SEP) are also indicated. Produced by E.F. Milone with Red-
Shift software.
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Figure B.2. The northern (a) and southern (b) polar regions of
the equatorial system, equinox 2000.0: The poles mark 90° north
and south declination, respectively. The labels are Bayer desig-

(a)

nations for naked-eye stars and shortened Latin names for the
constellations. Produced by E.F. Milone with RedShift software.
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Figure B.2. Continued.

(b)



§2

(1) Compute the maximum altitude achieved by the Sun
during the year at sites with latitude = 90°, 66.7°, and
231/2°.

(2) Calculate the maximum azimuth of the setting summer
solstice Sun at sites with latitude = 51° and 32°.

(3) Calculate the maximum elongation of (a) Mercury and
(b) Venus as seen from the Earth; use mean distances
from the Sun for all planets.

(4) Calculate the hour angle and declination for an object
at azimuth 120° and altitude 50° at a site with latitude
= 45°.

(5) Do the calculation in Question 4 for a site with latitude
-45°, and comment on the required convention for
treating Southern Hemisphere site calculations.

(6) Compute the right ascension and declination for an
object with celestial longitude 75° and celestial latitude
5°.

(7) Calculate the arc distance between two objects on 
the sky separated by 45° of right ascension and 20° of
declination.

(8) At a certain observatory, Orion’s Belt is observed to
rise parallel to the horizon. From star charts and spher-
ical astronomy, determine the latitude of the site.

(9) Calculate the difference (a) in azimuth and (b) the dif-
ference in hour angle for two objects on the ecliptic,
one at 0° and the other at +10°.

(10) At a certain site a 1- or 2-day-old crescent Moon is
observed to have its horns pointing up, directly away
from the horizon. If the date is Sept. 21, what is the 
latitude of the site?

§3

(1) Calculate the hour angles of the onset of civil and 
astronomical evening twilight at a) the equator and b) a
latitude of 51°N. [See §3.1.2.5 and (2.5).]

(2) Compute the refraction and the observed altitude under
standard atmospheric pressure and temperature condi-
tions for objects at the following altitudes [see §3.1.3 and
(3.16)]: h = 30°, h = 45°, h = 60°, and h = 90°.

(3) Calculate the expected (algebraically) maximum alti-
tude of the Sun at midwinter from Novaya Zemlya [see
§3.1.3 and (3.16)].

(4) Calculate the effective magnitude of a cluster of 
50,000 stars of average magnitude 16 [see §3.1.2.4.5 and
reasoning behind (3.13)].

(5) Calculate the apparent azimuth of sunrise at midsum-
mer at a site with latitude = 51°. Assume dz = 1/2° [see
§3.1.3 and (2.1)].

(6) Taking refraction into account, what is the algebraically
smallest latitude at which the phenomenon of the “mid-
night Sun” can be observed?

(7) From the precessional pole charts (Figures 3.9 and 3.10),
which of the first magnitude stars were circumpolar 
(a) at Giza (Cairo will do!) at 2500 b.c. and (b) at 
Callanish, 1500 b.c.?

§4

(1) Calculate the angle between the shadows’ edges of a
vertical gnomon cast by the Sun at 12 and 1 p.m. local
solar time for a flat sundial.

(2) Calculate the length of the solar shadow at noon at a
site with latitude 45° for such a sundial at (a) summer
solstice and at (b) winter solstice.

(3) Calculate the length of daylight for Alexandria in winter
and sunlight, correcting for expected mean refraction
and the semidiameter of the Sun.

(4) Determine the length of astronomical twilight for
Alexandria (as per Question 3).

(5) Compute the altitude of Thuban (alpha Draconis) at
2500 b.c. at Giza (Cairo will do!) at upper culmination.
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(6) Derive the mean length of the synodic month from 
that of the mean sidereal month length and the sidereal
year length.

(7) Derive the length of the tropical year from the sidereal
year and the precession rate.

(8) Calculate the length of a “seasonal hour” at winter 
solstice at (a) Rome and at (b) Karnak.

(9) Calculate the length of a “seasonal hour” at summer 
solstice at (a) Rome and at (b) Karnak.

§5

(1) Determine the maximum altitude of a sundog for a
setting/rising Sun.

(2) Compute the maximum altitude of the primary and sec-
ondary rainbows of the rising/setting Sun.

(3) Compare the azimuths of the rainbows of Question 2 for
a setting summer solstice Sun at latitudes = 20° and 60°.

(4) Calculate the brightness required for the Crab Nebula
supernova to be visible in the daytime.

(5) Estimate the energy produced by the impact of a 50-km-
diameter comet on the forward (Eastern) limb of the
Moon. Assume maximum possible velocity of impact.

(6) Estimate the brightness of the impact described in
Question 5 for an observer on Earth. Explicitly list and
discuss all assumptions.

(7) Discuss the arcus visionis needed to see a first magni-
tude star when it is (a) 1° and (b) 10° above the astro-
nomical horizon above the Sun.

§§6–15

(1) Demonstrate the correctness of the statement in fn. 4
of §6 concerning the identical equations derived for the
Southern Hemipshere.

(2) Calculate the amplitudes of the rising/setting Sun at (a)
Stonehenge and at (b) Tenochtitlan for appropriate
epochs.

(3) Calculate the extreme amplitudes of the rising/setting
Moon at (a) Stonehenge and at (b) Callanish.

(4) Compute (a) the Julian day number and (b) the back-
calculated Gregorian date of October 31, 1517.

(5) Determine the date of Easter for the current year
(stating the criteria and whose criteria they are).

(6) Discuss the importance and limitations of the proba-
bility approach to deciding the “reality” of astronomi-
cal alignments.

(7) A commonly discussed problem is how the pyramids
could have been aligned as accurately as they appar-
ently are. List and discuss several astronomically based
schemes for doing so.

(8) Compute by interpolation (from the data given in
Table 2.3) the expected lengths of the seasons for the
epoch of the construction of Angkor Wat (§§9.3 and
15.3.2). Can you think of an alternative interpretation
for the numbers of asuras and devas?

(9) Suppose you have an eroded Maya monument of
which you can read:

Give the correct reading of the Long Count and the
Calendar Round.

(10) Suppose you infer from a myth that Jupiter, Saturn,
and Venus were “close together” in the sky in the con-
stellation Gemini. Define “close together,” and calculate
the approximate dates when this would have been true
in the past 3000 years.

(11) Suppose a painting in a cave depicts a deity whom you
have identified as Saturn and is illuminated at the
winter solstice. What inferences would you consider
legitimate as to the astronomical conditions when the
painting was created? About how often would those
conditions repeat?

(12) On what days of the retrodicted Gregorian year would
zenith passage of the Sun occur at latitude 21°15¢N?

#.17.5.3.# #Ix #Zip
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To see progression by days (kins), read across all columns (dates 1–20). To see progression by months (Uinals), read down.
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1 2 3 4 5

1 Imix 19 Uo 2 Ik end of Uo 3 Akbal 1 Zip 4 Kan 2 Zip 5 Chicchan 3 Zip
8 Imix 19 Zip 9 Ik end of Zip 10 Akbal 1 Zotz 11 Kan 2 Zotz 12 Chicchan 3 Zotz
2 Imix 19 Zotz 3 Ik end of Zotz 4 Akbal 1 Tzec 5 Kan 2 Tzec 6 Chicchan 3 Tzec
9 Imix 19 Tzec 10 Ik end of Tzec 11 Akbal 1 Xul 12 Kan 2 Xul 13 Chicchan 3 Xul
3 Imix 19 Xul 4 Ik end of Xul 5 Akbal 1 Yaxkin 6 Kan 2 Yaxkin 7 Chicchan 3 Yaxkin

10 Imix 19 Yaxkin 11 Ik end of Yaxkin 12 Akbal 1 Mol 13 Kan 2 Mol 1 Chicchan 3 Mol
4 Imix 19 Mol 5 Ik end of Mol 6 Akbal 1 Chen 7 Kan 2 Chen 8 Chicchan 3 Chen

11 Imix 19 Chen 12 Ik end of Chen 13 Akbal 1 Yax 1 Kan 2 Yax 2 Chicchan 3 Yax
5 Imix 19 Yax 6 Ik end of Yax 7 Akbal 1 Zac 8 Kan 2 Zac 9 Chicchan 3 Zac

12 Imix 19 Zac 13 Ik end of Zac 1 Akbal 1 Ceh 2 Kan 2 Ceh 3 Chicchan 3 Ceh
6 Imix 19 Ceh 7 Ik end of Ceh 8 Akbal 1 Mac 9 Kan 2 Mac 10 Chicchan 3 Mac

13 Imix 19 Mac 1 Ik end of Mac 2 Akbal 1 Kankin 3 Kan 2 Kankin 4 Chicchan 3 Kankin
7 Imix 19 Kankin 8 Ik end of Kankin 9 Akbal 1 Muan 10 Kan 2 Muan 11 Chicchan 3 Muan
1 Imix 19 Muan 2 Ik end of Muan 3 Akbal 1 Pax 4 Kan 2 Pax 5 Chicchan 3 Pax
8 Imix 19 Pax 9 Ik end of Pax 10 Akbal 1 Kayab 11 Kan 2 Kayab 12 Chicchan 3 Kayab
2 Imix 19 Kayab 3 Ik end of Kayab 4 Akbal 1 Cumku 5 Kan 2 Cumku 6 Chicchan 3 Cumku
9 Imix 19 Cumku 10 Ik end of Cumku 11 Akbal 1 uayeb 12 Kan 2 uayeb 13 Chicchan 3 uayeb
3 Imix 14 Pop 4 Ik 15 Pop 5 Akbal 16 Pop 6 Kan 17 Pop 7 Chicchan 18 Pop

10 Imix 14 Uo 11 Ik 15 Uo 12 Akbal 16 Uo 13 Kan 17 Uo 1 Chicchan 18 Uo
4 Imix 14 Zip 5 Ik 15 Zip 6 Akbal 16 Zip 7 Kan 17 Zip 8 Chicchan 18 Zip

11 Imix 14 Zotz 12 Ik 15 Zotz 13 Akbal 16 Zotz 1 Kan 17 Zotz 2 Chicchan 18 Zotz
5 Imix 14 Tzec 6 Ik 15 Tzec 7 Akbal 16 Tzec 8 Kan 17 Tzec 9 Chicchan 18 Tzec

12 Imix 14 Xul 13 Ik 15 Xul 1 Akbal 16 Xul 2 Kan 17 Xul 3 Chicchan 18 Xul
6 Imix 14 Yaxkin 7 Ik 15 Yaxkin 8 Akbal 16 Yaxkin 9 Kan 17 Yaxkin 10 Chicchan 18 Yaxkin

13 Imix 14 Mol 1 Ik 15 Mol 2 Akbal 16 Mol 3 Kan 17 Mol 4 Chicchan 18 Mol
7 Imix 14 Chen 8 Ik 15 Chen 9 Akbal 16 Chen 10 Kan 17 Chen 11 Chicchan 18 Chen
1 Imix 14 Yax 2 Ik 15 Yax 3 Akbal 16 Yax 4 Kan 17 Yax 5 Chicchan 18 Yax
8 Imix 14 Zac 9 Ik 15 Zac 10 Akbal 16 Zac 11 Kan 17 Zac 12 Chicchan 18 Zac
2 Imix 14 Ceh 3 Ik 15 Ceh 4 Akbal 16 Ceh 5 Kan 17 Ceh 6 Chicchan 18 Ceh
9 Imix 14 Mac 10 Ik 15 Mac 11 Akbal 16 Mac 12 Kan 17 Mac 13 Chicchan 18 Mac
3 Imix 14 Kankin 4 Ik 15 Kankin 5 Akbal 16 Kankin 6 Kan 17 Kankin 7 Chicchan 18 Kankin

10 Imix 14 Muan 11 Ik 15 Muan 12 Akbal 16 Muan 13 Kan 17 Muan 1 Chicchan 18 Muan
4 Imix 14 Pax 5 Ik 15 Pax 6 Akbal 16 Pax 7 Kan 17 Pax 8 Chicchan 18 Pax

11 Imix 14 Kayab 12 Ik 15 Kayab 13 Akbal 16 Kayab 1 Kan 17 Kayab 2 Chicchan 18 Kayab
5 Imix 14 Cumku 6 Ik 15 Cumku 7 Akbal 16 Cumku 8 Kan 17 Cumku 9 Chicchan 18 Cumku

12 Imix 9 Pop 13 Ik 10 Pop 1 Akbal 11 Pop 2 Kan 12 Pop 3 Chicchan 13 Pop
6 Imix 9 Uo 7 Ik 10 Uo 8 Akbal 11 Uo 9 Kan 12 Uo 10 Chicchan 13 Uo

13 Imix 9 Zip 1 Ik 10 Zip 2 Akbal 11 Zip 3 Kan 12 Zip 4 Chicchan 13 Zip
7 Imix 9 Zotz 8 Ik 10 Zotz 9 Akbal 11 Zotz 10 Kan 12 Zotz 11 Chicchan 13 Zotz
1 Imix 9 Tzec 2 Ik 10 Tzec 3 Akbal 11 Tzec 4 Kan 12 Tzec 5 Chicchan 13 Tzec
8 Imix 9 Xul 9 Ik 10 Xul 10 Akbal 11 Xul 11 Kan 12 Xul 12 Chicchan 13 Xul
2 Imix 9 Yaxkin 3 Ik 10 Yaxkin 4 Akbal 11 Yaxkin 5 Kan 12 Yaxkin 6 Chicchan 13 Yaxkin
9 Imix 9 Mol 10 Ik 10 Mol 11 Akbal 11 Mol 12 Kan 12 Mol 13 Chicchan 13 Mol
3 Imix 9 Chen 4 Ik 10 Chen 5 Akbal 11 Chen 6 Kan 12 Chen 7 Chicchan 13 Chen

10 Imix 9 Yax 11 Ik 10 Yax 12 Akbal 11 Yax 13 Kan 12 Yax 1 Chicchan 13 Yax
4 Imix 9 Zac 5 Ik 10 Zac 6 Akbal 11 Zac 7 Kan 12 Zac 8 Chicchan 13 Zac

11 Imix 9 Ceh 12 Ik 10 Ceh 13 Akbal 11 Ceh 1 Kan 12 Ceh 2 Chicchan 13 Ceh
5 Imix 9 Mac 6 Ik 10 Mac 7 Akbal 11 Mac 8 Kan 12 Mac 9 Chicchan 13 Mac

12 Imix 9 Kankin 13 Ik 10 Kankin 1 Akbal 11 Kankin 2 Kan 12 Kankin 3 Chicchan 13 Kankin
6 Imix 9 Muan 7 Ik 10 Muan 8 Akbal 11 Muan 9 Kan 12 Muan 10 Chicchan 13 Muan

13 Imix 9 Pax 1 Ik 10 Pax 2 Akbal 11 Pax 3 Kan 12 Pax 4 Chicchan 13 Pax
7 Imix 9 Kayab 8 Ik 10 Kayab 9 Akbal 11 Kayab 10 Kan 12 Kayab 11 Chicchan 13 Kayab
1 Imix 9 Cumku 2 Ik 10 Cumku 3 Akbal 11 Cumku 4 Kan 12 Cumku 5 Chicchan 13 Cumku
8 Imix 4 Pop 9 Ik 5 Pop 10 Akbal 6 Pop 11 Kan 7 Pop 12 Chicchan 8 Pop
2 Imix 4 Uo 3 Ik 5 Uo 4 Akbal 6 Uo 5 Kan 7 Uo 6 Chicchan 8 Uo
9 Imix 4 Zip 10 Ik 5 Zip 11 Akbal 6 Zip 12 Kan 7 Zip 13 Chicchan 8 Zip
3 Imix 4 Zotz 4 Ik 5 Zotz 5 Akbal 6 Zotz 6 Kan 7 Zotz 7 Chicchan 8 Zotz

10 Imix 4 Tzec 11 Ik 5 Tzec 12 Akbal 6 Tzec 13 Kan 7 Tzec 1 Chicchan 8 Tzec
4 Imix 4 Xul 5 Ik 5 Xul 6 Akbal 6 Xul 7 Kan 7 Xul 8 Chicchan 8 Xul

11 Imix 4 Yaxkin 12 Ik 5 Yaxkin 13 Akbal 6 Yaxkin 1 Kan 7 Yaxkin 2 Chicchan 8 Yaxkin
5 Imix 4 Mol 6 Ik 5 Mol 7 Akbal 6 Mol 8 Kan 7 Mol 9 Chicchan 8 Mol

12 Imix 4 Chen 13 Ik 5 Chen 1 Akbal 6 Chen 2 Kan 7 Chen 3 Chicchan 8 Chen
6 Imix 4 Yax 7 Ik 5 Yax 8 Akbal 6 Yax 9 Kan 7 Yax 10 Chicchan 8 Yax

13 Imix 4 Zac 1 Ik 5 Zac 2 Akbal 6 Zac 3 Kan 7 Zac 4 Chicchan 8 Zac
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6 7 8 9 10

6 Cimi 4 Zip 7 Manik 5 Zip 8 Lamat 6 Zip 9 Muluc 7 Zip 10 Oc 8 Zip
13 Cimi 4 Zotz 1 Manik 5 Zotz 2 Lamat 6 Zotz 3 Muluc 7 Zotz 4 Oc 8 Zotz
7 Cimi 4 Tzec 8 Manik 5 Tzec 9 Lamat 6 Tzec 10 Muluc 7 Tzec 11 Oc 8 Tzec
1 Cimi 4 Xul 2 Manik 5 Xul 3 Lamat 6 Xul 4 Muluc 7 Xul 5 Oc 8 Xul
8 Cimi 4 Yaxkin 9 Manik 5 Yaxkin 10 Lamat 6 Yaxkin 11 Muluc 7 Yaxkin 12 Oc 8 Yaxkin
2 Cimi 4 Mol 3 Manik 5 Mol 4 Lamat 6 Mol 5 Muluc 7 Mol 6 Oc 8 Mol
9 Cimi 4 Chen 10 Manik 5 Chen 11 Lamat 6 Chen 12 Muluc 7 Chen 13 Oc 8 Chen
3 Cimi 4 Yax 4 Manik 5 Yax 5 Lamat 6 Yax 6 Muluc 7 Yax 7 Oc 8 Yax

10 Cimi 4 Zac 11 Manik 5 Zac 12 Lamat 6 Zac 13 Muluc 7 Zac 1 Oc 8 Zac
4 Cimi 4 Ceh 5 Manik 5 Ceh 6 Lamat 6 Ceh 7 Muluc 7 Ceh 8 Oc 8 Ceh

11 Cimi 4 Mac 12 Manik 5 Mac 13 Lamat 6 Mac 1 Muluc 7 Mac 2 Oc 8 Mac
5 Cimi 4 Kankin 6 Manik 5 Kankin 7 Lamat 6 Kankin 8 Muluc 7 Kankin 9 Oc 8 Kankin

12 Cimi 4 Muan 13 Manik 5 Muan 1 Lamat 6 Muan 2 Muluc 7 Muan 3 Oc 8 Muan
6 Cimi 4 Pax 7 Manik 5 Pax 8 Lamat 6 Pax 9 Muluc 7 Pax 10 Oc 8 Pax

13 Cimi 4 Kayab 1 Manik 5 Kayab 2 Lamat 6 Kayab 3 Muluc 7 Kayab 4 Oc 8 Kayab
7 Cimi 4 Cumku 8 Manik 5 Cumku 9 Lamat 6 Cumku 10 Muluc 7 Cumku 11 Oc 8 Cumku
1 Cimi 4 uayeb 2 Manik 5 uayeb 3 Lamat 1 Pop 4 Muluc 2 Pop 5 Oc 3 Pop
8 Cimi 19 Pop 9 Manik end of Pop 10 Lamat 1 Uo 11 Muluc 2 Uo 12 Oc 3 Uo
2 Cimi 19 Uo 3 Manik end of Uo 4 Lamat 1 Zip 5 Muluc 2 Zip 6 Oc 3 Zip
9 Cimi 19 Zip 10 Manik end of Zip 11 Lamat 1 Zotz 12 Muluc 2 Zotz 13 Oc 3 Zotz
3 Cimi 19 Zotz 4 Manik end of Zotz 5 Lamat 1 Tzec 6 Muluc 2 Tzec 7 Oc 3 Tzec

10 Cimi 19 Tzec 11 Manik end of Tzec 12 Lamat 1 Xul 13 Muluc 2 Xul 1 Oc 3 Xul
4 Cimi 19 Xul 5 Manik end of Xul 6 Lamat 1 Yaxkin 7 Muluc 2 Yaxkin 8 Oc 3 Yaxkin

11 Cimi 19 Yaxkin 12 Manik end of Yaxkin 13 Lamat 1 Mol 1 Muluc 2 Mol 2 Oc 3 Mol
5 Cimi 19 Mol 6 Manik end of Mol 7 Lamat 1 Chen 8 Muluc 2 Chen 9 Oc 3 Chen

12 Cimi 19 Chen 13 Manik end of Chen 1 Lamat 1 Yax 2 Muluc 2 Yax 3 Oc 3 Yax
6 Cimi 19 Yax 7 Manik end of Yax 8 Lamat 1 Zac 9 Muluc 2 Zac 10 Oc 3 Zac

13 Cimi 19 Zac 1 Manik end of Zac 2 Lamat 1 Ceh 3 Muluc 2 Ceh 4 Oc 3 Ceh
7 Cimi 19 Ceh 8 Manik end of Ceh 9 Lamat 1 Mac 10 Muluc 2 Mac 11 Oc 3 Mac
1 Cimi 19 Mac 2 Manik end of Mac 3 Lamat 1 Kankin 4 Muluc 2 Kankin 5 Oc 3 Kankin
8 Cimi 19 Kankin 9 Manik end of Kankin 10 Lamat 1 Muan 11 Muluc 2 Muan 12 Oc 3 Muan
2 Cimi 19 Muan 3 Manik end of Muan 4 Lamat 1 Pax 5 Muluc 2 Pax 6 Oc 3 Pax
9 Cimi 19 Pax 10 Manik end of Pax 11 Lamat 1 Kayab 12 Muluc 2 Kayab 13 Oc 3 Kayab
3 Cimi 19 Kayab 4 Manik end of Kayab 5 Lamat 1 Cumku 6 Muluc 2 Cumku 7 Oc 3 Cumku

10 Cimi 19 Cumku 11 Manik end of Cumku 12 Lamat 1 uayeb 13 Muluc 2 uayeb 1 Oc 3 uayeb
12 Cimi 14 Pop 5 Manik 15 Pop 6 Lamat 16 Pop 7 Muluc 17 Pop 8 Oc 18 Pop
4 Cimi 14 Uo 12 Manik 15 Uo 13 Lamat 16 Uo 1 Muluc 17 Uo 2 Oc 18 Uo

11 Cimi 14 Zip 6 Manik 15 Zip 7 Lamat 16 Zip 8 Muluc 17 Zip 9 Oc 18 Zip
5 Cimi 14 Zotz 13 Manik 15 Zotz 1 Lamat 16 Zotz 2 Muluc 17 Zotz 3 Oc 18 Zotz
6 Cimi 14 Tzec 7 Manik 15 Tzec 8 Lamat 16 Tzec 9 Muluc 17 Tzec 10 Oc 18 Tzec

13 Cimi 14 Xul 1 Manik 15 Xul 2 Lamat 16 Xul 3 Muluc 17 Xul 4 Oc 18 Xul
7 Cimi 14 Yaxkin 8 Manik 15 Yaxkin 9 Lamat 16 Yaxkin 10 Muluc 17 Yaxkin 11 Oc 18 Yaxkin
1 Cimi 14 Mol 2 Manik 15 Mol 3 Lamat 16 Mol 4 Muluc 17 Mol 5 Oc 18 Mol
8 Cimi 14 Chen 9 Manik 15 Chen 10 Lamat 16 Chen 11 Muluc 17 Chen 12 Oc 18 Chen
2 Cimi 14 Yax 3 Manik 15 Yax 4 Lamat 16 Yax 5 Muluc 17 Yax 6 Oc 18 Yax
9 Cimi 14 Zac 10 Manik 15 Zac 11 Lamat 16 Zac 12 Muluc 17 Zac 13 Oc 18 Zac
3 Cimi 14 Ceh 4 Manik 15 Ceh 5 Lamat 16 Ceh 6 Muluc 17 Ceh 7 Oc 18 Ceh

10 Cimi 14 Mac 11 Manik 15 Mac 12 Lamat 16 Mac 13 Muluc 17 Mac 1 Oc 18 Mac
4 Cimi 14 Kankin 5 Manik 15 Kankin 6 Lamat 16 Kankin 7 Muluc 17 Kankin 8 Oc 18 Kankin

11 Cimi 14 Muan 12 Manik 15 Muan 13 Lamat 16 Muan 1 Muluc 17 Muan 2 Oc 18 Muan
5 Cimi 14 Pax 6 Manik 15 Pax 7 Lamat 16 Pax 8 Muluc 17 Pax 9 Oc 18 Pax

12 Cimi 14 Kayab 13 Manik 15 Kayab 1 Lamat 16 Kayab 2 Muluc 17 Kayab 3 Oc 18 Kayab
6 Cimi 14 Cumku 7 Manik 15 Cumku 8 Lamat 16 Cumku 9 Muluc 17 Cumku 10 Oc 18 Cumku

13 Cimi 9 Pop 1 Manik 10 Pop 2 Lamat 11 Pop 3 Muluc 12 Pop 4 Oc 13 Pop
7 Cimi 9 Uo 8 Manik 10 Uo 9 Lamat 11 Uo 10 Muluc 12 Uo 11 Oc 13 Uo
1 Cimi 9 Zip 2 Manik 10 Zip 3 Lamat 11 Zip 4 Muluc 12 Zip 5 Oc 13 Zip
8 Cimi 9 Zotz 9 Manik 10 Zotz 10 Lamat 11 Zotz 11 Muluc 12 Zotz 12 Oc 13 Zotz
2 Cimi 9 Tzec 3 Manik 10 Tzec 4 Lamat 11 Tzec 5 Muluc 12 Tzec 6 Oc 13 Tzec
9 Cimi 9 Xul 10 Manik 10 Xul 11 Lamat 11 Xul 12 Muluc 12 Xul 13 Oc 13 Xul
3 Cimi 9 Yaxkin 4 Manik 10 Yaxkin 5 Lamat 11 Yaxkin 6 Muluc 12 Yaxkin 7 Oc 13 Yaxkin

10 Cimi 9 Mol 11 Manik 10 Mol 12 Lamat 11 Mol 13 Muluc 12 Mol 1 Oc 13 Mol
4 Cimi 9 Chen 5 Manik 10 Chen 6 Lamat 11 Chen 7 Muluc 12 Chen 8 Oc 13 Chen

11 Cimi 9 Yax 12 Manik 10 Yax 13 Lamat 11 Yax 1 Muluc 12 Yax 2 Oc 13 Yax
5 Cimi 9 Zac 6 Manik 10 Zac 7 Lamat 11 Zac 8 Muluc 12 Zac 9 Oc 13 Zac
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11 12 13 14 15

11 Chuen 9 Zip 12 Eb 10 Zip 13 Ben 11 Zip 1 Ix 12 Zip 2 Men 13 Zip
5 Chuen 9 Zotz 6 Eb 10 Zotz 7 Ben 11 Zotz 8 Ix 12 Zotz 9 Men 13 Zotz

12 Chuen 9 Tzec 13 Eb 10 Tzec 1 Ben 11 Tzec 2 Ix 12 Tzec 3 Men 13 Tzec
6 Chuen 9 Xul 7 Eb 10 Xul 8 Ben 11 Xul 9 Ix 12 Xul 10 Men 13 Xul

13 Chuen 9 Yaxkin 1 Eb 10 Yaxkin 2 Ben 11 Yaxkin 3 Ix 12 Yaxkin 4 Men 13 Yaxkin
7 Chuen 9 Mol 8 Eb 10 Mol 9 Ben 11 Mol 10 Ix 12 Mol 11 Men 13 Mol
1 Chuen 9 Chen 2 Eb 10 Chen 3 Ben 11 Chen 4 Ix 12 Chen 5 Men 13 Chen
8 Chuen 9 Yax 9 Eb 10 Yax 10 Ben 11 Yax 11 Ix 12 Yax 12 Men 13 Yax
2 Chuen 9 Zac 3 Eb 10 Zac 4 Ben 11 Zac 5 Ix 12 Zac 6 Men 13 Zac
9 Chuen 9 Ceh 10 Eb 10 Ceh 11 Ben 11 Ceh 12 Ix 12 Ceh 13 Men 13 Ceh
3 Chuen 9 Mac 4 Eb 10 Mac 5 Ben 11 Mac 6 Ix 12 Mac 7 Men 13 Mac

10 Chuen 9 Kankin 11 Eb 10 Kankin 12 Ben 11 Kankin 13 Ix 12 Kankin 1 Men 13 Kankin
4 Chuen 9 Muan 5 Eb 10 Muan 6 Ben 11 Muan 7 Ix 12 Muan 8 Men 13 Muan

11 Chuen 9 Pax 12 Eb 10 Pax 13 Ben 11 Pax 1 Ix 12 Pax 2 Men 13 Pax
5 Chuen 9 Kayab 6 Eb 10 Kayab 7 Ben 11 Kayab 8 Ix 12 Kayab 9 Men 13 Kayab

12 Chuen 9 Cumku 13 Eb 10 Cumku 1 Ben 11 Cumku 2 Ix 12 Cumku 3 Men 13 Cumku
6 Chuen 4 Pop 7 Eb 5 Pop 8 Ben 6 Pop 9 Ix 7 Pop 10 Men 8 Pop

13 Chuen 4 Uo 1 Eb 5 Uo 2 Ben 6 Uo 3 Ix 7 Uo 4 Men 8 Uo
7 Chuen 4 Zip 8 Eb 5 Zip 9 Ben 6 Zip 10 Ix 7 Zip 11 Men 8 Zip
1 Chuen 4 Zotz 2 Eb 5 Zotz 3 Ben 6 Zotz 4 Ix 7 Zotz 5 Men 8 Zotz
8 Chuen 4 Tzec 9 Eb 5 Tzec 10 Ben 6 Tzec 11 Ix 7 Tzec 12 Men 8 Tzec
2 Chuen 4 Xul 3 Eb 5 Xul 4 Ben 6 Xul 5 Ix 7 Xul 6 Men 8 Xul
9 Chuen 4 Yaxkin 10 Eb 5 Yaxkin 11 Ben 6 Yaxkin 12 Ix 7 Yaxkin 13 Men 8 Yaxkin
3 Chuen 4 Mol 4 Eb 5 Mol 5 Ben 6 Mol 6 Ix 7 Mol 7 Men 8 Mol

10 Chuen 4 Chen 11 Eb 5 Chen 12 Ben 6 Chen 13 Ix 7 Chen 1 Men 8 Chen
4 Chuen 4 Yax 5 Eb 5 Yax 6 Ben 6 Yax 7 Ix 7 Yax 8 Men 8 Yax

11 Chuen 4 Zac 12 Eb 5 Zac 13 Ben 6 Zac 1 Ix 7 Zac 2 Men 8 Zac
5 Chuen 4 Ceh 6 Eb 5 Ceh 7 Ben 6 Ceh 8 Ix 7 Ceh 9 Men 8 Ceh

12 Chuen 4 Mac 13 Eb 5 Mac 1 Ben 6 Mac 2 Ix 7 Mac 3 Men 8 Mac
6 Chuen 4 Kankin 7 Eb 5 Kankin 8 Ben 6 Kankin 9 Ix 7 Kankin 10 Men 8 Kankin

13 Chuen 4 Muan 1 Eb 5 Muan 2 Ben 6 Muan 3 Ix 7 Muan 4 Men 8 Muan
7 Chuen 4 Pax 8 Eb 5 Pax 9 Ben 6 Pax 10 Ix 7 Pax 11 Men 8 Pax
1 Chuen 4 Kayab 2 Eb 5 Kayab 3 Ben 6 Kayab 4 Ix 7 Kayab 5 Men 8 Kayab
8 Chuen 4 Cumku 9 Eb 5 Cumku 10 Ben 6 Cumku 11 Ix 7 Cumku 12 Men 8 Cumku
2 Chuen 4 uayeb 3 Eb 5 uayeb 4 Ben 1 Pop 5 Ix 2 Pop 6 Men 3 Pop
9 Chuen 19 Pop 10 Eb end of Pop 11 Ben 1 Uo 12 Ix 2 Uo 13 Men 3 Uo
3 Chuen 19 Uo 4 Eb end of Uo 5 Ben 1 Zip 6 Ix 2 Zip 7 Men 3 Zip

10 Chuen 19 Zip 11 Eb end of Zip 12 Ben 1 Zotz 13 Ix 2 Zotz 1 Men 3 Zotz
4 Chuen 19 Zotz 5 Eb end of Zotz 6 Ben 1 Tzec 7 Ix 2 Tzec 8 Men 3 Tzec

11 Chuen 19 Tzec 12 Eb end of Tzec 13 Ben 1 Xul 1 Ix 2 Xul 2 Men 3 Xul
5 Chuen 19 Xul 6 Eb end of Xul 7 Ben 1 Yaxkin 8 Ix 2 Yaxkin 9 Men 3 Yaxkin

12 Chuen 19 Yaxkin 13 Eb end of Yaxkin 1 Ben 1 Mol 2 Ix 2 Mol 3 Men 3 Mol
6 Chuen 19 Mol 7 Eb end of Mol 8 Ben 1 Chen 9 Ix 2 Chen 10 Men 3 Chen

13 Chuen 19 Chen 1 Eb end of Chen 2 Ben 1 Yax 3 Ix 2 Yax 4 Men 3 Yax
7 Chuen 19 Yax 8 Eb end of Yax 9 Ben 1 Zac 10 Ix 2 Zac 11 Men 3 Zac
1 Chuen 19 Zac 2 Eb end of Zac 3 Ben 1 Ceh 4 Ix 2 Ceh 5 Men 3 Ceh
8 Chuen 19 Ceh 9 Eb end of Ceh 10 Ben 1 Mac 11 Ix 2 Mac 12 Men 3 Mac
2 Chuen 19 Mac 3 Eb end of Mac 4 Ben 1 Kankin 5 Ix 2 Kankin 6 Men 3 Kankin
9 Chuen 19 Kankin 10 Eb end of Kankin 11 Ben 1 Muan 12 Ix 2 Muan 13 Men 3 Muan
3 Chuen 19 Muan 4 Eb end of Muan 5 Ben 1 Pax 6 Ix 2 Pax 7 Men 3 Pax

10 Chuen 19 Pax 11 Eb end of Pax 12 Ben 1 Kayab 13 Ix 2 Kayab 1 Men 3 Kayab
4 Chuen 19 Kayab 5 Eb end of Kayab 6 Ben 1 Cumku 7 Ix 2 Cumku 8 Men 3 Cumku

11 Chuen 19 Cumku 12 Eb end of Cumku 13 Ben 1 uayeb 1 Ix 2 uayeb 2 Men 3 uayeb
5 Chuen 14 Pop 6 Eb 15 Pop 7 Ben 16 Pop 8 Ix 17 Pop 9 Men 18 Pop

12 Chuen 14 Uo 13 Eb 15 Uo 1 Ben 16 Uo 2 Ix 17 Uo 3 Men 18 Uo
6 Chuen 14 Zip 7 Eb 15 Zip 8 Ben 16 Zip 9 Ix 17 Zip 10 Men 18 Zip

13 Chuen 14 Zotz 1 Eb 15 Zotz 2 Ben 16 Zotz 3 Ix 17 Zotz 4 Men 18 Zotz
7 Chuen 14 Tzec 8 Eb 15 Tzec 9 Ben 16 Tzec 10 Ix 17 Tzec 11 Men 18 Tzec
1 Chuen 14 Xul 2 Eb 15 Xul 3 Ben 16 Xul 4 Ix 17 Xul 5 Men 18 Xul
8 Chuen 14 Yaxkin 9 Eb 15 Yaxkin 10 Ben 16 Yaxkin 11 Ix 17 Yaxkin 12 Men 18 Yaxkin
2 Chuen 14 Mol 3 Eb 15 Mol 4 Ben 16 Mol 5 Ix 17 Mol 6 Men 18 Mol
9 Chuen 14 Chen 10 Eb 15 Chen 11 Ben 16 Chen 12 Ix 17 Chen 13 Men 18 Chen
3 Chuen 14 Yax 4 Eb 15 Yax 5 Ben 16 Yax 6 Ix 17 Yax 7 Men 18 Yax

10 Chuen 14 Zac 11 Eb 15 Zac 12 Ben 16 Zac 13 Ix 17 Zac 1 Men 18 Zac
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16 17 18 19 20

3 Cib 14 Zip 4 Caban 15 Zip 5 Etz’nab 16 Zip 6 Cauac 17 Zip 7 Ahau 18 Zip
10 Cib 14 Zotz 11 Caban 15 Zotz 12 Etz’nab 16 Zotz 13 Cauac 17 Zotz 1 Ahau 18 Zotz
4 Cib 14 Tzec 5 Caban 15 Tzec 6 Etz’nab 16 Tzec 7 Cauac 17 Tzec 8 Ahau 18 Tzec

11 Cib 14 Xul 12 Caban 15 Xul 13 Etz’nab 16 Xul 1 Cauac 17 Xul 2 Ahau 18 Xul
5 Cib 14 Yaxkin 6 Caban 15 Yaxkin 7 Etz’nab 16 Yaxkin 8 Cauac 17 Yaxkin 9 Ahau 18 Yaxkin

12 Cib 14 Mol 13 Caban 15 Mol 1 Etz’nab 16 Mol 2 Cauac 17 Mol 3 Ahau 18 Mol
6 Cib 14 Chen 7 Caban 15 Chen 8 Etz’nab 16 Chen 9 Cauac 17 Chen 10 Ahau 18 Chen

13 Cib 14 Yax 1 Caban 15 Yax 2 Etz’nab 16 Yax 3 Cauac 17 Yax 4 Ahau 18 Yax
7 Cib 14 Zac 8 Caban 15 Zac 9 Etz’nab 16 Zac 10 Cauac 17 Zac 11 Ahau 18 Zac
1 Cib 14 Ceh 2 Caban 15 Ceh 3 Etz’nab 16 Ceh 4 Cauac 17 Ceh 5 Ahau 18 Ceh
8 Cib 14 Mac 9 Caban 15 Mac 10 Etz’nab 16 Mac 11 Cauac 17 Mac 12 Ahau 18 Mac
2 Cib 14 Kankin 3 Caban 15 Kankin 4 Etz’nab 16 Kankin 5 Cauac 17 Kankin 6 Ahau 18 Kankin
9 Cib 14 Muan 10 Caban 15 Muan 11 Etz’nab 16 Muan 12 Cauac 17 Muan 13 Ahau 18 Muan
3 Cib 14 Pax 4 Caban 15 Pax 5 Etz’nab 16 Pax 6 Cauac 17 Pax 7 Ahau 18 Pax

10 Cib 14 Kayab 11 Caban 15 Kayab 12 Etz’nab 16 Kayab 13 Cauac 17 Kayab 1 Ahau 18 Kayab
4 Cib 14 Cumku 5 Caban 15 Cumku 6 Etz’nab 16 Cumku 7 Cauac 17 Cumku 8 Ahau 18 Cumku

11 Cib 9 Pop 12 Caban 10 Pop 13 Etz’nab 11 Pop 1 Cauac 12 Pop 2 Ahau 13 Pop
5 Cib 9 Uo 6 Caban 10 Uo 7 Etz’nab 11 Uo 8 Cauac 12 Uo 9 Ahau 13 Uo

12 Cib 9 Zip 13 Caban 10 Zip 1 Etz’nab 11 Zip 2 Cauac 12 Zip 3 Ahau 13 Zip
6 Cib 9 Zotz 7 Caban 10 Zotz 8 Etz’nab 11 Zotz 9 Cauac 12 Zotz 10 Ahau 13 Zotz

13 Cib 9 Tzec 1 Caban 10 Tzec 2 Etz’nab 11 Tzec 3 Cauac 12 Tzec 4 Ahau 13 Tzec
7 Cib 9 Xul 8 Caban 10 Xul 9 Etz’nab 11 Xul 10 Cauac 12 Xul 11 Ahau 13 Xul
1 Cib 9 Yaxkin 2 Caban 10 Yaxkin 3 Etz’nab 11 Yaxkin 4 Cauac 12 Yaxkin 5 Ahau 13 Yaxkin
8 Cib 9 Mol 9 Caban 10 Mol 10 Etz’nab 11 Mol 11 Cauac 12 Mol 12 Ahau 13 Mol
2 Cib 9 Chen 3 Caban 10 Chen 4 Etz’nab 11 Chen 5 Cauac 12 Chen 6 Ahau 13 Chen
9 Cib 9 Yax 10 Caban 10 Yax 11 Etz’nab 11 Yax 12 Cauac 12 Yax 13 Ahau 13 Yax
3 Cib 9 Zac 4 Caban 10 Zac 5 Etz’nab 11 Zac 6 Cauac 12 Zac 7 Ahau 13 Zac

10 Cib 9 Ceh 11 Caban 10 Ceh 12 Etz’nab 11 Ceh 13 Cauac 12 Ceh 1 Ahau 13 Ceh
4 Cib 9 Mac 5 Caban 10 Mac 6 Etz’nab 11 Mac 7 Cauac 12 Mac 8 Ahau 13 Mac

11 Cib 9 Kankin 12 Caban 10 Kankin 13 Etz’nab 11 Kankin 1 Cauac 12 Kankin 2 Ahau 13 Kankin
5 Cib 9 Muan 6 Caban 10 Muan 7 Etz’nab 11 Muan 8 Cauac 12 Muan 9 Ahau 13 Muan

12 Cib 9 Pax 13 Caban 10 Pax 1 Etz’nab 11 Pax 2 Cauac 12 Pax 3 Ahau 13 Pax
6 Cib 9 Kayab 7 Caban 10 Kayab 8 Etz’nab 11 Kayab 9 Cauac 12 Kayab 10 Ahau 13 Kayab

13 Cib 9 Cumku 1 Caban 10 Cumku 2 Etz’nab 11 Cumku 3 Cauac 12 Cumku 4 Ahau 13 Cumku
7 Cib 4 Pop 8 Caban 5 Pop 9 Etz’nab 6 Pop 10 Cauac 7 Pop 11 Ahau 8 Pop
1 Cib 4 Uo 2 Caban 5 Uo 3 Etz’nab 6 Uo 4 Cauac 7 Uo 5 Ahau 8 Uo
8 Cib 4 Zip 9 Caban 5 Zip 10 Etz’nab 6 Zip 11 Cauac 7 Zip 12 Ahau 8 Zip
2 Cib 4 Zotz 3 Caban 5 Zotz 4 Etz’nab 6 Zotz 5 Cauac 7 Zotz 6 Ahau 8 Zotz
9 Cib 4 Tzec 10 Caban 5 Tzec 11 Etz’nab 6 Tzec 12 Cauac 7 Tzec 13 Ahau 8 Tzec
3 Cib 4 Xul 4 Caban 5 Xul 5 Etz’nab 6 Xul 6 Cauac 7 Xul 7 Ahau 8 Xul

10 Cib 4 Yaxkin 11 Caban 5 Yaxkin 12 Etz’nab 6 Yaxkin 13 Cauac 7 Yaxkin 1 Ahau 8 Yaxkin
4 Cib 4 Mol 5 Caban 5 Mol 6 Etz’nab 6 Mol 7 Cauac 7 Mol 8 Ahau 8 Mol

11 Cib 4 Chen 12 Caban 5 Chen 13 Etz’nab 6 Chen 1 Cauac 7 Chen 2 Ahau 8 Chen
5 Cib 4 Yax 6 Caban 5 Yax 7 Etz’nab 6 Yax 8 Cauac 7 Yax 9 Ahau 8 Yax

12 Cib 4 Zac 13 Caban 5 Zac 1 Etz’nab 6 Zac 2 Cauac 7 Zac 3 Ahau 8 Zac
6 Cib 4 Ceh 7 Caban 5 Ceh 8 Etz’nab 6 Ceh 9 Cauac 7 Ceh 10 Ahau 8 Ceh

13 Cib 4 Mac 1 Caban 5 Mac 2 Etz’nab 6 Mac 3 Cauac 7 Mac 4 Ahau 8 Mac
7 Cib 4 Kankin 8 Caban 5 Kankin 9 Etz’nab 6 Kankin 10 Cauac 7 Kankin 11 Ahau 8 Kankin
1 Cib 4 Muan 2 Caban 5 Muan 3 Etz’nab 6 Muan 4 Cauac 7 Muan 5 Ahau 8 Muan
8 Cib 4 Pax 9 Caban 5 Pax 10 Etz’nab 6 Pax 11 Cauac 7 Pax 12 Ahau 8 Pax
2 Cib 4 Kayab 3 Caban 5 Kayab 4 Etz’nab 6 Kayab 5 Cauac 7 Kayab 6 Ahau 8 Kayab
9 Cib 4 Cumku 10 Caban 5 Cumku 11 Etz’nab 6 Cumku 12 Cauac 7 Cumku 13 Ahau 8 Cumku
3 Cib 4 uayeb 4 Caban 5 uayeb 5 Etz’nab 1 Pop 6 Cauac 2 Pop 7 Ahau 3 Pop

10 Cib 19 Pop 11 Caban end of Pop 12 Etz’nab 1 Uo 13 Cauac 2 Uo 1 Ahau 3 Uo
4 Cib 19 Uo 5 Caban end of Uo 6 Etz’nab 1 Zip 7 Cauac 2 Zip 8 Ahau 3 Zip

11 Cib 19 Zip 12 Caban end of Zip 13 Etz’nab 1 Zotz 1 Cauac 2 Zotz 2 Ahau 3 Zotz
5 Cib 19 Zotz 6 Caban end of Zotz 7 Etz’nab 1 Tzec 8 Cauac 2 Tzec 9 Ahau 3 Tzec

12 Cib 19 Tzec 13 Caban end of Tzec 1 Etz’nab 1 Xul 2 Cauac 2 Xul 3 Ahau 3 Xul
6 Cib 19 Xul 7 Caban end of Xul 8 Etz’nab 1 Yaxkin 9 Cauac 2 Yaxkin 10 Ahau 3 Yaxkin

13 Cib 19 Yaxkin 1 Caban end of Yaxkin 2 Etz’nab 1 Mol 3 Cauac 2 Mol 4 Ahau 3 Mol
7 Cib 19 Mol 8 Caban end of Mol 9 Etz’nab 1 Chen 10 Cauac 2 Chen 11 Ahau 3 Chen
1 Cib 19 Chen 2 Caban end of Chen 3 Etz’nab 1 Yax 4 Cauac 2 Yax 5 Ahau 3 Yax
8 Cib 19 Yax 9 Caban end of Yax 10 Etz’nab 1 Zac 11 Cauac 2 Zac 12 Ahau 3 Zac
2 Cib 19 Zac 3 Caban end of Zac 4 Etz’nab 1 Ceh 5 Cauac 2 Ceh 6 Ahau 3 Ceh
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1 2 3 4 5

7 Imix 4 Ceh 8 Ik 5 Ceh 9 Akbal 6 Ceh 10 Kan 7 Ceh 11 Chicchan 8 Ceh
1 Imix 4 Mac 2 Ik 5 Mac 3 Akbal 6 Mac 4 Kan 7 Mac 5 Chicchan 8 Mac
8 Imix 4 Kankin 9 Ik 5 Kankin 10 Akbal 6 Kankin 11 Kan 7 Kankin 12 Chicchan 8 Kankin
2 Imix 4 Muan 3 Ik 5 Muan 4 Akbal 6 Muan 5 Kan 7 Muan 6 Chicchan 8 Muan
9 Imix 4 Pax 10 Ik 5 Pax 11 Akbal 6 Pax 12 Kan 7 Pax 13 Chicchan 8 Pax
3 Imix 4 Kayab 4 Ik 5 Kayab 5 Akbal 6 Kayab 6 Kan 7 Kayab 7 Chicchan 8 Kayab

10 Imix 4 Cumku 11 Ik 5 Cumku 12 Akbal 6 Cumku 13 Kan 7 Cumku 1 Chicchan 8 Cumku
4 Imix 4 uayeb 5 Ik 5 uayeb 6 Akbal 1 Pop 7 Kan 2 Pop 8 Chicchan 3 Pop

11 Imix 19 Pop 12 Ik end of Pop 13 Akbal 1 Uo 1 Kan 2 Uo 2 Chicchan 3 Uo
5 Imix 19 Uo 6 Ik end of Uo 7 Akbal 1 Zip 8 Kan 2 Zip 9 Chicchan 3 Zip

12 Imix 19 Zip 13 Ik end of Zip 1 Akbal 1 Zotz 2 Kan 2 Zotz 3 Chicchan 3 Zotz
6 Imix 19 Zotz 7 Ik end of Zotz 8 Akbal 1 Tzec 9 Kan 2 Tzec 10 Chicchan 3 Tzec

13 Imix 19 Tzec 1 Ik end of Tzec 2 Akbal 1 Xul 3 Kan 2 Xul 4 Chicchan 3 Xul
7 Imix 19 Xul 8 Ik end of Xul 9 Akbal 1 Yaxkin 10 Kan 2 Yaxkin 11 Chicchan 3 Yaxkin
1 Imix 19 Yaxkin 2 Ik end of Yaxkin 3 Akbal 1 Mol 4 Kan 2 Mol 5 Chicchan 3 Mol
8 Imix 19 Mol 9 Ik end of Mol 10 Akbal 1 Chen 11 Kan 2 Chen 12 Chicchan 3 Chen
2 Imix 19 Chen 3 Ik end of Chen 4 Akbal 1 Yax 5 Kan 2 Yax 6 Chicchan 3 Yax
9 Imix 19 Yax 10 Ik end of Yax 11 Akbal 1 Zac 12 Kan 2 Zac 13 Chicchan 3 Zac
3 Imix 19 Zac 4 Ik end of Zac 5 Akbal 1 Ceh 6 Kan 2 Ceh 7 Chicchan 3 Ceh

10 Imix 19 Ceh 11 Ik end of Ceh 12 Akbal 1 Mac 13 Kan 2 Mac 1 Chicchan 3 Mac
4 Imix 19 Mac 5 Ik end of Mac 6 Akbal 1 Kankin 7 Kan 2 Kankin 8 Chicchan 3 Kankin

11 Imix 19 Kankin 12 Ik end of Kankin 13 Akbal 1 Muan 1 Kan 2 Muan 2 Chicchan 3 Muan
5 Imix 19 Muan 6 Ik end of Muan 7 Akbal 1 Pax 8 Kan 2 Pax 9 Chicchan 3 Pax

12 Imix 19 Pax 13 Ik end of Pax 1 Akbal 1 Kayab 2 Kan 2 Kayab 3 Chicchan 3 Kayab
6 Imix 19 Kayab 7 Ik end of Kayab 8 Akbal 1 Cumku 9 Kan 2 Cumku 10 Chicchan 3 Cumku

13 Imix 19 Cumku 1 Ik end of Cumku 2 Akbal 1 uayeb 3 Kan 2 uayeb 4 Chicchan 3 uayeb
7 Imix 14 Pop 8 Ik 15 Pop 9 Akbal 16 Pop 10 Kan 17 Pop 11 Chicchan 18 Pop
1 Imix 14 Uo
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6 7 8 9 10

12 Cimi 9 Ceh 13 Manik 10 Ceh 1 Lamat 11 Ceh 2 Muluc 12 Ceh 3 Oc 13 Ceh
6 Cimi 9 Mac 7 Manik 10 Mac 8 Lamat 11 Mac 9 Muluc 12 Mac 10 Oc 13 Mac

13 Cimi 9 Kankin 1 Manik 10 Kankin 2 Lamat 11 Kankin 3 Muluc 12 Kankin 4 Oc 13 Kankin
7 Cimi 9 Muan 8 Manik 10 Muan 9 Lamat 11 Muan 10 Muluc 12 Muan 11 Oc 13 Muan
1 Cimi 9 Pax 2 Manik 10 Pax 3 Lamat 11 Pax 4 Muluc 12 Pax 5 Oc 13 Pax
8 Cimi 9 Kayab 9 Manik 10 Kayab 10 Lamat 11 Kayab 11 Muluc 12 Kayab 12 Oc 13 Kayab
2 Cimi 9 Cumku 3 Manik 10 Cumku 4 Lamat 11 Cumku 5 Muluc 12 Cumku 6 Oc 13 Cumku
9 Cimi 4 Pop 10 Manik 5 Pop 11 Lamat 6 Pop 12 Muluc 7 Pop 13 Oc 8 Pop
3 Cimi 4 Uo 4 Manik 5 Uo 5 Lamat 6 Uo 6 Muluc 7 Uo 7 Oc 8 Uo

10 Cimi 4 Zip 11 Manik 5 Zip 12 Lamat 6 Zip 13 Muluc 7 Zip 1 Oc 8 Zip
4 Cimi 4 Zotz 5 Manik 5 Zotz 6 Lamat 6 Zotz 7 Muluc 7 Zotz 8 Oc 8 Zotz

11 Cimi 4 Tzec 12 Manik 5 Tzec 13 Lamat 6 Tzec 1 Muluc 7 Tzec 2 Oc 8 Tzec
5 Cimi 4 Xul 6 Manik 5 Xul 7 Lamat 6 Xul 8 Muluc 7 Xul 9 Oc 8 Xul
8 Cimi 4 Yaxkin 13 Manik 5 Yaxkin 1 Lamat 6 Yaxkin 2 Muluc 7 Yaxkin 3 Oc 8 Yaxkin
6 Cimi 4 Mol 7 Manik 5 Mol 8 Lamat 6 Mol 9 Muluc 7 Mol 10 Oc 8 Mol

13 Cimi 4 Chen 1 Manik 5 Chen 2 Lamat 6 Chen 3 Muluc 7 Chen 4 Oc 8 Chen
7 Cimi 4 Yax 8 Manik 5 Yax 9 Lamat 6 Yax 10 Muluc 7 Yax 11 Oc 8 Yax
1 Cimi 4 Zac 2 Manik 5 Zac 3 Lamat 6 Zac 4 Muluc 7 Zac 5 Oc 8 Zac
8 Cimi 4 Ceh 9 Manik 5 Ceh 10 Lamat 6 Ceh 11 Muluc 7 Ceh 12 Oc 8 Ceh
2 Cimi 4 Mac 3 Manik 5 Mac 4 Lamat 6 Mac 5 Muluc 7 Mac 6 Oc 8 Mac
9 Cimi 4 Kankin 10 Manik 5 Kankin 11 Lamat 6 Kankin 12 Muluc 7 Kankin 13 Oc 8 Kankin
3 Cimi 4 Muan 4 Manik 5 Muan 5 Lamat 6 Muan 6 Muluc 7 Muan 7 Oc 8 Muan

10 Cimi 4 Pax 11 Manik 5 Pax 12 Lamat 6 Pax 13 Muluc 7 Pax 1 Oc 8 Pax
4 Cimi 4 Kayab 5 Manik 5 Kayab 6 Lamat 6 Kayab 7 Muluc 7 Kayab 8 Oc 8 Kayab

11 Cimi 4 Cumku 12 Manik 5 Cumku 13 Lamat 6 Cumku 1 Muluc 7 Cumku 2 Oc 8 Cumku
5 Cimi 4 uayeb 6 Manik 5 uayeb 7 Lamat 1 Pop 8 Muluc 2 Pop 9 Oc 3 Pop

12 Cimi 19 Pop 13 Manik end of Pop 1 Lamat 1 Uo 2 Muluc 2 Uo 3 Oc 3 Uo
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11 12 13 14 15

4 Chuen 14 Ceh 5 Eb 15 Ceh 6 Ben 16 Ceh 7 Ix 17 Ceh 8 Men 18 Ceh
11 Chuen 14 Mac 12 Eb 15 Mac 13 Ben 16 Mac 1 Ix 17 Mac 2 Men 18 Mac
5 Chuen 14 Kankin 6 Eb 15 Kankin 7 Ben 16 Kankin 8 Ix 17 Kankin 9 Men 18 Kankin

12 Chuen 14 Muan 13 Eb 15 Muan 1 Ben 16 Muan 2 Ix 17 Muan 3 Men 18 Muan
6 Chuen 14 Pax 7 Eb 15 Pax 8 Ben 16 Pax 9 Ix 17 Pax 10 Men 18 Pax

13 Chuen 14 Kayab 1 Eb 15 Kayab 2 Ben 16 Kayab 3 Ix 17 Kayab 4 Men 18 Kayab
7 Chuen 14 Cumku 8 Eb 15 Cumku 9 Ben 16 Cumku 10 Ix 17 Cumku 11 Men 18 Cumku
1 Chuen 9 Pop 2 Eb 10 Pop 3 Ben 11 Pop 4 Ix 12 Pop 5 Men 13 Pop
8 Chuen 9 Uo 9 Eb 10 Uo 10 Ben 11 Uo 11 Ix 12 Uo 12 Men 13 Uo
2 Chuen 9 Zip 3 Eb 10 Zip 4 Ben 11 Zip 5 Ix 12 Zip 6 Men 13 Zip
9 Chuen 9 Zotz 10 Eb 10 Zotz 11 Ben 11 Zotz 12 Ix 12 Zotz 13 Men 13 Zotz
3 Chuen 9 Tzec 4 Eb 10 Tzec 5 Ben 11 Tzec 6 Ix 12 Tzec 7 Men 13 Tzec

10 Chuen 9 Xul 11 Eb 10 Xul 12 Ben 11 Xul 13 Ix 12 Xul 1 Men 13 Xul
4 Chuen 9 Yaxkin 5 Eb 10 Yaxkin 6 Ben 11 Yaxkin 7 Ix 12 Yaxkin 8 Men 13 Yaxkin

11 Chuen 9 Mol 12 Eb 10 Mol 13 Ben 11 Mol 1 Ix 12 Mol 2 Men 13 Mol
5 Chuen 9 Chen 6 Eb 10 Chen 7 Ben 11 Chen 8 Ix 12 Chen 9 Men 13 Chen

12 Chuen 9 Yax 13 Eb 10 Yax 1 Ben 11 Yax 2 Ix 12 Yax 3 Men 13 Yax
6 Chuen 9 Zac 7 Eb 10 Zac 8 Ben 11 Zac 9 Ix 12 Zac 10 Men 13 Zac

13 Chuen 9 Ceh 1 Eb 10 Ceh 2 Ben 11 Ceh 3 Ix 12 Ceh 4 Men 13 Ceh
7 Chuen 9 Mac 8 Eb 10 Mac 9 Ben 11 Mac 10 Ix 12 Mac 11 Men 13 Mac
1 Chuen 9 Kankin 2 Eb 10 Kankin 3 Ben 11 Kankin 4 Ix 12 Kankin 5 Men 13 Kankin
8 Chuen 9 Muan 9 Eb 10 Muan 10 Ben 11 Muan 11 Ix 12 Muan 12 Men 13 Muan
2 Chuen 9 Pax 3 Eb 10 Pax 4 Ben 11 Pax 5 Ix 12 Pax 6 Men 13 Pax
9 Chuen 9 Kayab 10 Eb 10 Kayab 11 Ben 11 Kayab 12 Ix 12 Kayab 13 Men 13 Kayab
3 Chuen 9 Cumku 4 Eb 10 Cumku 5 Ben 11 Cumku 6 Ix 12 Cumku 7 Men 13 Cumku

10 Chuen 4 Pop 11 Eb 5 Pop 12 Ben 6 Pop 13 Ix 7 Pop 1 Men 8 Pop
4 Chuen 4 Uo 5 Eb 5 Uo 6 Ben 6 Uo 7 Ix 7 Uo 8 Men 8 Uo
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16 17 18 19 20

9 Cib 19 Ceh 10 Caban end of Ceh 11 Etz’nab 1 Mac 12 Cauac 2 Mac 13 Ahau 3 Mac
3 Cib 19 Mac 4 Caban end of Mac 5 Etz’nab 1 Kankin 6 Cauac 2 Kankin 7 Ahau 3 Kankin

10 Cib 19 Kankin 11 Caban end of Kankin 12 Etz’nab 1 Muan 13 Cauac 2 Muan 1 Ahau 3 Muan
4 Cib 19 Muan 5 Caban end of Muan 6 Etz’nab 1 Pax 7 Cauac 2 Pax 8 Ahau 3 Pax

11 Cib 19 Pax 12 Caban end of Pax 13 Etz’nab 1 Kayab 1 Cauac 2 Kayab 2 Ahau 3 Kayab
5 Cib 19 Kayab 6 Caban end of Kayab 7 Etz’nab 1 Cumku 8 Cauac 2 Cumku 9 Ahau 3 Cumku

12 Cib 19 Cumku 13 Caban end of Cumku 1 Etz’nab 1 uayeb 2 Cauac 2 uayeb 3 Ahau 3 uayeb
6 Cib 14 Pop 7 Caban 15 Pop 8 Etz’nab 16 Pop 9 Cauac 17 Pop 10 Ahau 18 Pop

13 Cib 14 Uo 1 Caban 15 Uo 2 Etz’nab 16 Uo 3 Cauac 17 Uo 4 Ahau 18 Uo
7 Cib 14 Zip 8 Caban 15 Zip 9 Etz’nab 16 Zip 10 Cauac 17 Zip 11 Ahau 18 Zip
1 Cib 14 Zotz 2 Caban 15 Zotz 3 Etz’nab 16 Zotz 4 Cauac 17 Zotz 5 Ahau 18 Zotz
8 Cib 14 Tzec 9 Caban 15 Tzec 10 Etz’nab 16 Tzec 11 Cauac 17 Tzec 12 Ahau 18 Tzec
2 Cib 14 Xul 3 Caban 15 Xul 4 Etz’nab 16 Xul 5 Cauac 17 Xul 6 Ahau 18 Xul
9 Cib 14 Yaxkin 10 Caban 15 Yaxkin 11 Etz’nab 16 Yaxkin 12 Cauac 17 Yaxkin 13 Ahau 18 Yaxkin
3 Cib 14 Mol 4 Caban 15 Mol 5 Etz’nab 16 Mol 6 Cauac 17 Mol 7 Ahau 18 Mol

10 Cib 14 Chen 11 Caban 15 Chen 12 Etz’nab 16 Chen 13 Cauac 17 Chen 1 Ahau 18 Chen
4 Cib 14 Yax 5 Caban 15 Yax 6 Etz’nab 16 Yax 7 Cauac 17 Yax 8 Ahau 18 Yax

11 Cib 14 Zac 12 Caban 15 Zac 13 Etz’nab 16 Zac 1 Cauac 17 Zac 2 Ahau 18 Zac
5 Cib 14 Ceh 6 Caban 15 Ceh 7 Etz’nab 16 Ceh 8 Cauac 17 Ceh 9 Ahau 18 Ceh

12 Cib 14 Mac 13 Caban 15 Mac 1 Etz’nab 16 Mac 2 Cauac 17 Mac 3 Ahau 18 Mac
6 Cib 14 Kankin 7 Caban 15 Kankin 8 Etz’nab 16 Kankin 9 Cauac 17 Kankin 10 Ahau 18 Kankin

13 Cib 14 Muan 1 Caban 15 Muan 2 Etz’nab 16 Muan 3 Cauac 17 Muan 4 Ahau 18 Muan
7 Cib 14 Pax 8 Caban 15 Pax 9 Etz’nab 16 Pax 10 Cauac 17 Pax 11 Ahau 18 Pax
1 Cib 14 Kayab 2 Caban 15 Kayab 3 Etz’nab 16 Kayab 4 Cauac 17 Kayab 5 Ahau 18 Kayab
8 Cib 14 Cumku 9 Caban 15 Cumku 10 Etz’nab 16 Cumku 11 Cauac 17 Cumku 12 Ahau 18 Cumku
2 Cib 9 Pop 3 Caban 10 Pop 4 Etz’nab 11 Pop 5 Cauac 12 Pop 6 Ahau 13 Pop
9 Cib 9 Uo 10 Caban 10 Uo 11 Etz’nab 11 Uo 12 Cauac 12 Uo 13 Ahau 13 Uo
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“100 years of Brahma” unit, 98
148-day interval, 374, 375
173-day interval, 123, 124, 197, 379, 389
177/178-day interval, 124, 374, 389, 458
210-day cycle, 303
260-day period, 355, 356, 358, 363, 372,

374, 384, 389, 391, 396
354-day lunar year, 495
360 Buddhas, 330
360-day deities, 310
360-day year, 217ff, 226, 291, 317, 358, 394,

459, 495
361-day Jupiter year, 310, 495
364-day year, 96
365-day year, 95, 99, 261, 355–358, 394,

396, 459, 462, 495
365 niches, 488
365 stones of Champsongdae, 333
400 rabbits of drunkenness, 406
520-day interval, 384
584-day Venus cycle, 359, 370, 373, 463
722 deities of the Kalacakra mandala, 310,

311
1054 supernova, 413, 425
1508-year interval (“great solar round”),

370
7200-day cycle (katun), 358
7980-year (Julian cycle), 327
11,960-day (Fox) eclipse cycle, 374–375,

379, 380, 458–459
18,980-day cycle, 375, 498
144,000-day cycle (baktun), 358
873,080-day cycle, 375
23,639,040-year (world-cycle), 327

Aaboe, Asger, 211
Abalone Mountain (Mt. Humphrey), 415
Abaris, Hyperborean, 184
Abhijit (Vega), 96, 280, 282, 291
abridged armilla, 79, 80
Abu Ma’shar, 251, 252
ab urbe condita, 97

1-day week, 303, 304
4-day week, 303, 304
4-directional gods, 488
5 colors of the Sun, 331
5-day week, 96, 303, 304
5 elements, 310, 318–319
6-day week, 304
7-day week, 2, 96, 303, 304, 463, 499
8-day week, 96, 303, 304, 363, 462, 463
8 trigrams, 322, 330
9-day week, 96, 284, 303, 304, 499
10-day week, 96, 303, 304
11-year sunspot cycle, 253
12 animal cycle, 310, 318, 499
12 tribes of Israel, 219
13-day interval (trecena), 384
13-tuns, 389
14C dates/ing, 103, 168, 170, 186, 223, 421
19-year lunar cycle, 99–100, 185, 190, 412
20-day period (uinal), 358, 359
24 bodhísattvas, 308
24-hour day, 5
24 Tirthamkaras, 282, 308
24 Yaksas, 282
25-year cycle, 261, 263
28-animal lists, 499
28 lunar mansions, 27, 329, 334, 335, 488,

495ff
28 rows of Champsongdae, 334
29-year Saturn cycle, 261
32-month cycle, 303
33 heavenly gods, 281, 488
33 heavens, 283, 302
36 animal list, 329, 330
36 decans, 3, 5, 265
46-CR cycles (873,080-day), 375–377
52-year cycle, 357–359, 395, 400, 437
60-day cycle, 317–321, 327
60-year cycle, 310, 317, 321, 326
64 lunar days, 305
64 hexagrams, 329
68 Burmese asterisms, 304, 306
75 manifestations of Re, 265

Abu Simbel temple complex, 268
Abydos Shadow-clock instructions, 76
Academy, The, 243, 249, 251
accumulated clock error, in the Earth’s

rotation, 104, 105, 127
accuracy of measurements, 2
Achaemenian dynasty, 299
Achaemenian Empire, 298, 299
Achitumetl, descent of, 390
achondrites, 136
acronychal rising and setting, 23, 24, 40, 75,

114, 237, 482
Acropolis, 240
Acts of the Apostles, 137, 249
Adad, god of thunder and lightning,

214–216
Adams, John Couch, 13, 126
Adamson, Kathleen, 213ff
Addaru, 219
Adelard of Bath, 254, 292
adhimāsas (intercalary month), 291
Ādibuddha, 310
Adi Granath, 283
Ādinātha temple, 290
Adoration of the Magi of Giotto, 133
Aedh Luignech, 175
aerolites, 141
Aesculapius, 203
Aetios, 243
Aflah (Jābir ibn Aflah), 80
African seven-day week, 96
Agni, 281, 299, 499
Agrigento (Akragas), 204, 240
Agrippa, 246
Agua Dolce Canyon site, 421
ahargana, 297
Ahau equation, 359
Ah Bolon Tzacab (“he of the Nine

Lineages”), 437, 477
Ahriman, 298, 299
Ahu a ‘Umi, 351
Ahu Huri a Urenga, 346
Ahura Mazdā, 298, 299, 479

Index
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ahus, 346, 347, 351
airglow, 60
air mass, 50, 53, 54

Bemporad-Hardie approximation, 54
secant z, 54

Ajantā caves, 290
Akapana, 447, 460–462
Akiri-doge (Pleiades), 467
Akkadia(n), 220, 221
Akragas (Agrigrento), 204, 240

temple of Olympian Zeus, 240
Albategnius; see also Al-Battani
Al-Battani (Muhammed ibn Jabir ibn

Sinan Abu-’Abdallah al-Battani;
Albategnius), 75, 251–254, 256

tables, 254
Alberta medicine wheels, 3
Albertus Magnus, 134
Al-Bı̄rūni (al-Beruni), 17, 252, 293
“al Biruni’s India,” 294
Al-Bitruji (Alpetragius), 252
Al butain, 497
alchuklash, Chumash “astronomer,” 419
Alcuin, 253
Aldauhuiku (Lord of Fire), 434
Alexander the Great, 114, 115
Alexandria, 49, 77

“climate,” 90
day-length ratio, 87, 90
Square Stoa section, 77

al-Fazārı̄ (Muhammed ben Ibrahim Al
Fazari), 292

Alfonsine (Alphonsine) Tables, 254, 256
Alfonso X (El Sabio, the Learned), 254
Algol (b Persei), 10, 11, 55, 140, 240
Algonquian, language family, 411
Algonquin, 428
Alhazen (Alhazen Ibn al-Haytham; Ibn 

al-Haytham), 83, 252, 293
alidade, 77
alignment(s) (actual/alleged)

cross-quarter points, 424
lunar, 19, 165–167, 187, 189–191, 193ff,

426
measurement, 165ff
megalithic, 160ff
probabilities, 171–172
sites (actual/alleged)

Abu Simbel, 268
Alta Vista, 408
Amon Re temples

Meroe, 3, 268
Karnak, 72, 104, 268

Angkor Wat, 301, 488
Ardmacross, 193
Bajuro de los Cerezos, 471
Ballochroy, 149
Baranquete, Spain, 203
Big Horn Medicine Wheel, 75, 208
Brogar, 185–186
Brugh na Boinne, 168ff
Callanish, 183–185, 187
Cantogrande, 438–439
Casa Grande, 79
Casa Rinconada, 79
Chaco Canyon, 412, 414, 415

Chacuey, 471
Chain Hill, 193
Chavin de Huantar, 439
Chichen Itza, 402, 410
Crucuno, 163
Cumbrian, 178–183
Dissignac, 167
Dowth, 170, 174–175
Duncraiag, 193
Easter Island, 346–347
Egyptian temple, 267ff
Figbury Rings, 193
Fort Smith, 209
Gavr’inis, 95, 168
Ggantija, 201
Greek temples, 240
Ha’amonga-a-Maui, 73, 346
Hanging Langford Camp, 193
Highbank, 426
Hovenweep, 412
Huitzilopochtli temple, 391
Isle of Lewis, 185
Karnak, 72, 104, 268
Kauai, 351
Kintraw, 166, 191
Knowth, 170, 172–174
Kogi, 432–433
Kukulcan (Quetzalcoatl) temple,

403
Ku-ring-gai, 332
Le Grand Menhir Brisé, 168
Long Meg and Her Daughters, 179,

181, 182
Los Millares, Spain, 203
Loughcrew (Sliabh na Caillaighe),

176
Maes Howe, 186
Majorville, 206
Mecklenburg, 200–201
medieval churches, 203
Menorca, 203
Merrivale, 195
Mid Clyth, 196ff
Minton Turtle effigy, 209
Monte Alban, 405
Moose Mountain, 206
Morrill’s Point, 429
Mound K, Brugh na Boinne, 170
Muisca (Temples of Sun, Moon), 436,

437
Mzora, 204
Namoratunga, 277
Nazca, 455–456
Newark earthworks, 426
Newgrange, 3, 72, 73, 95, 168ff
Odry, 201
Oldenburg, 200
Pacaritampo, 466
Persepolis, 73, 299
Peters Mound, 193
Puuc, Yucatan, 404
Rujm al-Hiri, 216–217
Rumicucho, 467
Sardinia “Tombs of the Giants,” 203
Skara Brae, 186
Stenness, 185

Stonehenge, 186ff
Stone of Via, 186
Taula, 203
Temple Wood, 73, 195, 196
Teotihuacan, 73, 103, 403, 404, 408
Tiahuanaco, 447, 460
Uaxactun, 391, 394, 403
Uxmal, 403, 404
Visbeker Braut, 200
Wichita, 424
Xochicalco, 405

solar, 3, 76, 163, 165, 167ff, 185ff, 194,
268

versus orientation, 404(fn19)
al-Khwārizmı̄ (Abu Ja’far Muhammad ibn

Musa), 251
Allegory of the cave, 243
Allen, Richard Hinckley, 10
Allen’s Astrophysical Quantities, edited by

A. Cox, 43
All-Father, 337
Almagest, the, of Ptolemy, 9, 13, 28, 34, 36,

76, 86, 95, 246–249, 251
contents of, 246
name, 243
replacement of earlier texts, 249

Amalgestum novum of John Baptiste
Riccioli, 243

Almucantar(s) (altitude circles plate), 77
al-Najjārı̄ (Jamāl al Din ibn Muhammed 

al-Najjārı̄), 80
Alphonsine tables, 254, 256
Alphonsus crater, 130
Al Sufi (Abd al-Rahman ibn ‘Umar), 142,

144
Alta Vista site, 408
altazimuth (horizon) coordinate system,

14–15
altitude, 15, 64, 74, 77, 170, 171
Al-Tusi (Nası̄r ad-Dı̄n at-Tūsı̄), 252
Amajur, Ali Ibn, 122
Amarna period, 223
Amaru, 442
Amazonian, agriculture myth, 440
Amduat, 260
Amenemhet III, 264
American Association of Variable Star

Observers, 51
Ammarell, Gene, 344–345
Ammizaduqa (Ammisaduqa), king of

Babylon, 75, 217, 225, 226
Amon (Amon Re, Amen-Ra, Amun-Re),

73, 104, 260, 265, 268
Temple(s) of, 73, 104

Amos, 222
eclipse of, 222
prophecy, 249

amplitudes
of Moon’s motion, 30, 36, 187
of rise/set azimuth oscillation, 22, 71,

103, 187
of variable star brightness, 138, 139–140

amśas unit, 294
Amurru, 224
Anahita, 299
Anahuarque Mountain, 448, 449
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analemma, 25, 92–94
Anasazi, 73

“light daggers,” 412
Anat, 299
Anaxagoras of Clazomenae, 137, 250
Anaximandros of Miletos, 240
Anaximenes of Miletos, 240
Ancestral Temple, 315
Ancient Mesopotamia of A. Leo

Oppenheim, 217
Andalucia, 203
Andean

civilization, 438
myths, 464

“Andean Cross,” 447
Andemaul, “seat of native astronomers,”

427
Andronicus Cyrrestes, 86–87, 249
Angione, R., 400
Angkor Wat, 301–302, 487–488
Angra Mainyu, 298, 299
Anguipedes, 477
angular size(s), see apparent sizes
angular speed, 28
Annaba, 273
Anno Domini usage, 97
annual effects in glass, 103
annual motion of the Sun, 91
annular eclipse, 118, 377, 378
anomalistic month, 34, 35, 124
anomalistic year, 95
Anonymous Chronicler, 453, 463–465
Anselm, Bishop of Canterbury, 255

ontological proof, 255
Antaeus, King of Libya, 204
anthropic principle, 255
anti-heaven (imum caelum), 39
Antikythera mechanism, 97, 249
Antiochus I (Theos), 478–481
Antiochus VII, 478
Antiochus VII Grypus, 20
Antiquities of the Jews, The, of Josephus,

22, 219–220
anti-zenith Sun, 466
Anu, 219, 227
Anubis Cave, Colorado, 427
anu’u, 351
Aongus (Aengus, Oengus), the ever young,

3, 174, 175
Apaosha, 299
Aphrodite, 36, 37, 238, 239
Apian (Apianus, Bienewitz), Philip, 135
Apin constellation, 215
Apollo cult, 184–185
Apollo-Maponos, 174
Apollo-Mithras-Helios-Hermes, 479
apparent (angular) size(s), 30, 64, 65, 147,

244
of Gegenschein, 138
of Moon, 30, 34, 62, 117
of planets, 65
of stars, 134
of Sun, 62, 121
of supernova shells, 147

Apparent Solar Time, 91, 92
apparent Sun, 92

appulse(s), 43, 117, 125
apsidal motion, 327
apu (cultural shrine), 346
aqsarniit (“football players”), 111
Aquarius constellation, 215, 216, 251
Aquila, constellation, as a buzzard, 498
Aquila of Pontus, 483
Aquinas, Thomas (St. Thomas Aquinas),

138, 253–255
attack on astrology, 254

Arabic culture, 251
lunar mansions (menazil), 495–497

Arachne, instrument, 241
Āranyakas, 281
Aratos (Aratus), 9, 141–143, 241, 251, 498

list of the Pleiades, 141–142
Arbela (Gaugemela), Battle of, 114
Arbor Low, 183

panorama, 183
archaeoastronomy, 1, 2

tools of, 505–507
archaeological correspondences, 102
archaeological dating techniques, 102, 103
archaeomagnetism, 103
Archimedes, 239
Archytas, 240
Arctic, 429–430
Arctic/Antarctic Circle, 56
Arctic Land Expedition of the Royal Navy,

111
arcus visionis, 65, 75, 226, 264, 405, 479
Ardashir, 299
Ardvi Sura Anāhitā, 299
Ares (Mars, q.v.), 36, 239
Argelander, Friedrich Wilhelm August, 9,

12
Argo, 215
Argonauts, 185
argument of perihelion/perigee, 31
argument of the latitude, 33
Argyll, 193
Argyllshire, 73
Ari (Moon), 467
Aries, constellation, 251, 272
Arikara, 421
Aristarchos (Aristarchus) of Samos, 20,

120, 240, 244, 246
method to find the distances of Moon

and Sun, 244, 246
Aristarchus crater, 130
Aristotle

astronomical views, 242
circumference of the Earth, 244
citation of Eudemos’ works, 244
comet theory, 109, 131, 134, 242
concentric spheres, 242
cosmology, 147, 149, 242
De Caelo, 244
influence on astronomy, 135, 241–244
lunar occultation of Mars observation,

131
“Problems,” 83
sphericity of the Earth, 120

Aristyllos, 246
arithmetic progression, 218
armature (in mythology), 475

Armenian Chronicles of Etum Patmich,
149

armillary sphere(s), 75, 77, 79, 324, 327,
330

of Kuo Shou-Ching, 79
Arnhem Land, 338
Arrow (Sirius, Orion’s Belt), 499
Arsaces, 299
Arsameia, 481
Artabanus I, 299
Artabanus V, 299
Artemis

daughter of Leda and sister of Apollo,
214

iron meteorite association, 137
Orphic goddess (aspect on Earth),

239
Arthaśâstra of Kautilya, 291
Aruna, the god of dawn, 285
Āryabhata of Kusumapura, 80, 98,

293, 294
Aryan invasion of India, 281
Asare (Rigel), 467
Ascendancy (rising), 39
ascending node, 33, 125, 135
Asclepius (Asklepios, Imhotep), 203, 239,

259, 260
Ashur, 227
Ashur-banipal, 223, 298
Ashur-nadin-akhe II, 222
Ashur-Rabi, 222
Ashur-Shaduni, 222
Ashur-uballit, 222
Asklepios (Asclepius), (Imhotep), 203, 239,

259, 260
Aśoka, 282, 283
Assyria(n), 6

constellations, 214, 221
eclipse records, 126
King List, 221, 223
Long Chronology, 223, 225–226
Middle Chronology, 223, 226
Short Chronology, 223, 225, 226
Ultra-short chronology, 225

Astana coffin shrouds, 311
asterism(s)

general, 10, 328
Andean, 443, 447
Aztec ball-and-link, 400
Bugis, 344
Chemehuevi, 416
Chinese, 322, 328
color associations, 328
versus constellations, 10, 429
kinship group associations, 412
Kogi, 435
Lakota, 425
MicMac, 429
Mochica, 444
Navaho, 415–417
nebular, 12
paranatellon, 75
petroglyph, 70
seasonal visibility, 25
Siouan, 425–426
Wayana, 470
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asterism(s) (cont.)
individual, 11–12

Beehive (Praesepe, M44), 12
Big Dipper, 10, 12, 269, 425, 455, 486
Castor and Pollux, 421
citlaltlachtli (“Star Ballcourt”), 400
Coal Sack, 11, 344, 444, 467
colotlixayac or citlalcolotl (“Star

Scorpion”), 400
Hyades (q.v.), 12, 271, 294, 444, 448
Lightning, 416
Little Dipper, 10
Orion Nebula (M42), 12
Orion’s Belt (q.v.)
Pleiades (q.v.)
Septentrion, 10
Southern Cross, 67, 170, 201, 448
Spica, 10
Summer Triangle, 10, 146
tianquitzli (“Marketplace,” “las

cabrillas,” Pleiades), 400; see
Pleiades

Wagon, 10
xonecuilli (Cross of St. James), 400
yohualitqui mamalhuaztli (“firedrill,”

“keys of St. Peter,” near Orion’s
Belt), 400

h Carinae nebula, 12
47 Tuc, 12

asteroids (minor planets), 56, 136
“as the crow flies,” analogy with sun

motion, 185
astral worship, 474
astroarchaeology, 1
astrolabe, 77, 487
astrolabon, 77
Astrological Astronomy of Shi Shen, 327
Astrological Treatise of Sima Qian, 143,

320
astrology/astrological, 249, 500ff

and the Magi, 466, 482
and the Star of Bethlehem, 483, 484, 486
arguments against, 500–502
in Commagene, 479–481
impact on lives, 502
misleading in two ways, 502
Plutarch’s views of, 116
purposes of, 131, 500
royal, 75
terms, 39–40

Astronomer Royal, 320
Astronomers’ Year (“Egyptian Year”), 5,

95, 97, 495; see also 365-day
year

Astronomiae pars optica of Kepler, 257
Astronomia Nova of Kepler, 257
astronomical

bark paintings, 338
dating, 103–104
“diaries,” 50, 85, 498
instruments, 76ff
twilight, 56, 60

Astronomical Almanac (Astronomical
Ephemeris and Nautical
Almanac), 43, 93, 97, 98, 505

Explanatory Supplement of, 120

Astronomical Cuneiform Texts of Otto
Neugebauer, 211, 229

astronomical unit, 43
Astronomy in History: Selected Essays of

Otto Neugebauer, 211
Astronomy of Gan De, 327
astronomy week, 303
Astrophysical Quantities of C.W. Allen, 43,

55
asuras (“demons”), 488
Asvini

horsemen, 310–311
lunar mansion (in Aries), 497

Atar, Fire, 299
Athapaskan languages, 415
Athar (male Venus god), 38
Atharvaveda, 496
Athens, 49, 54, 86
Atkinson, R.J.C., 182, 187, 192, 193
Atlas and the celestial sphere, 13
atmospheric

absorption/scattering, 50, 54, 60, 111
aerosol content, 54, 121
airglow, 60
coefficients, 53, 55
color effects, 53–55, 62
condition, 49, 56
emissions, 56
extinction, 50, 53, 54, 202
phenomena, 62, 109
reddening, 55
polarization, 74, 253
refraction, 21, 61, 62, 64, 74, 83, 87–91,

111, 162, 166, 245, 247
refraction of Venus, 111, 451
seeing and scintillation, 429
transparency, 53
windows, 51

atmospheric volcanic aerosol content, from
lunar eclipses, 126

atojhuarco (“the Hanged Fox”), 448
Aubrey, John, 187
Aubrey Holes, 25, 162, 186, 190, 192

14C dating, 190
as an abacus, 192
ring diameter, 190
significance of, 25, 192

Aucaruna (4th world age warriors), 464
Aucayoc (Mars), 464
Augsburg Confession, 255
Augsburg meteor, 143
Augustine (St. Augustine), Bishop of

Hippo, 61, 251, 253, 501
refutation of astrology, 501–502

Augustus of Rome (Caesar Augustus), 500
Aurignacian period, 157
Aurora (Eos), goddess of dawn, 109
Aurora Australis, 109
Aurora Borealis (Aurora Polaris), 109,

111
aqsarniit (“football players”), 111

aurora(e), 60, 109ff, 128, 129
auroral oval, 110–111
Australia(n), 337–338

Aborigines, 337
alignments, 338

astronomical bark paintings, 338
Pleiades connection, 338
rock galleries, 337

Austronesian, 338
Autolycos (Autolycus) of Pitane, 37, 243,

246
“Little Astronomy,” 243
“On risings and settings,” 243
“On the moving sphere,” 243

autumnal equinox, 17
Avebury, 163, 180, 185

axe artifacts, 179–180
cove, 183
stone circle diameter, 185

Aveni, Anthony F., 1, 40, 42, 216–217, 353,
404ff, 453, 455, 456

Avenue of the Dead, Teotihuacan, 103
Averroes (Muhammad ibn Rushd), 253
averted vision, 65
Avesta, 298
Avicenna (Ibn Sînâ), 253
Avienus, 144
Aviguti, “divider” (Milky Way), 429
axe cults, 192
axis mundi, 487
Ayala, Guaman Poma de, 464
Aymara

Thunder God (Thunapa), 439, 453, 461
Water (Uma/Oma), 463

Ayutthaya, 302
azimuth, 14–15

determination, 166
error, 343
origin, 166
rising and setting, 74, 75, 195
sunrise, 71, 72

Azoyu codices, 355
Aztec(s), 421, 423

asterisms, 400
ball games, 127
“calendar stone,” 400

Azure Dragon of the East, 334

Baal, Canaanite god, 35, 176
Babylon Tablet 5, 231
Babylon Tablet 120, 51, 234
Babylon(ian); see also Mesopotamia(n)

astronomy, 229
calendar, 100, 219
civil year, 219
constellations, 220
day-length ratio, 90, 94
diaries, 50, 85, 498
eclipse observations, 126
lunar tables, 97
lunar theory, 97
month names, 219
months, 219
“normal stars,” 221
planetary observations, 75, 241
planetary tables, 235ff
tablets, 75, 229–234
units of time and length, 85
year, 95

back-calculation (retrodiction), 375
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backsights, 72, 76, 166, 193
Bacon, Roger, 83, 134, 254
Bactria, 299
Bahloo, 338
Baiame, 338
Bailey’s Beads, 115, 117
Bajau, 344
Bajuro de los Cerezos, 471
bak (Heron), 477
baktun (144,000-day cycle, pseudo-unit),

358–360
bakus (spring and summer), 427
Balaam, oracle of, 483–484
Balearic Islands, 203
Bali, “king of the asuras,” 488
Balinese

calendar, 303, 305
calendar cycles, 304
culture, 303

ball-and-link constellation depiction, 322
ballcourt(s), 360, 394, 395
ball games, 127, 360–362, 380, 395, 413
Ballochroy, 72, 194
Ballynoe, 180, 182
Balobaloang, 343
Bamboo Annals, 121
Bará, 469
Barasana(s) astronomy/culture, 452,

468–470
Barentsz, Willem, 62
Barleycorn, unit, 97
Barnard’s Star, 67
Barranquete, site, 203
Barycentric Dynamical Time, 93
basic calendar problem, 99
Batak(s), 307

calendar, 307
celestial scorpions, 216
goddess Inanna (Venus), 216
lunar myth, 307
new year, 307
Toba tribe, 307

Bauer, Brian S., 438, 444, 447, 463
Bayer, Johann, 10
Bayer designations, 10, 138
Bayeux Tapestry, 131, 133
b.c. dates, 103

relation to negative dates, 97
versus b.c. dates, 103

Bean Lord, 453, 465
Bear asterism, 498
bearing, 15; see also azimuth

determination of, 74, 343
Bear’s Lodge, asterism, 425
Beck, Roger, 251, 482
Beckwith, Martha Warren, 346
Bede, the Venerable, 134, 253
“Beds of the Huns” (“Hünenbeten”), site,

200
“Beehive” star cluster (Praesepe, M44), 13
Beidou (Pei Tou, Northern Dipper, Big

Dipper), 134, 315, 322, 324, 332
Beinn a’ Chaolais, 199
Beinn Shiantaidh, 199
Bel-ibni, 224
Beltane, cross-quarter day, 200

Belt of Orion; see also Orions’s Belt, 421,
437

bembé’é, “goat,” asterism, 344
Bemporad airmass approximation, 54
benben pillars, 76
Bennett Stela, 460
Beral, 332
Berliner Jahresbuch, 28
Besakih “mother” temple, 305
Bessel, Friedrich Wilhelm, 109, 133–134, 275
Betelgeuse, as a red ant, 469
Beth Alpha synagogue, 220
Bethlehem, prophecies concerning “Star of

Bethlehem” (q.v.), 249
Bhadrabāhu, 293
Bhagavat Gita, 285
Bhattotpala, 294
Bhubaniswar temples, 284
bhēkuri, 280
Biela, Wilhelm von, 133, 136
Bierbrier, M.L., 222
“Big Black Meteoritic Star,” 423
“Big Black Star,” 416
Big Dipper, 10, 12, 269, 425, 455, 486
Big Horn Medicine Wheel, 3, 75, 206,

208–209
alignments, 208
extinction at, 54
neutral ceremonial area, 208

“big Moon” effect, 62
“Big Star,” 416
“big Sun” effect, 62
binary stars, 146
binding of the years (Aztec 52-year cycle),

358
bintangs, 304, 344
bintoéng, 344
“bird of Apollo,” 128
Bird of Heaven, 370
bird of Tane, 350
bird-of-the-Sun, 350
Birley, A., Lives of the Later Caesars, 249
Black Death, the, 253
Black God, 380, 405, 416, 423, 437
black hole, 147
Black Point Ceremonial Pathway, 417
“black shining road of Kanaloa,” 345
“black shining road of Kane,” 345
“Black Star,” 423
black stone of the Kaaba, as a meteorite,

143
Black Tortoise of the North, 340
Black Warrior, 328
Blaeuw, W., 141
Blanchard bone, 96–97, 157
Blanco Canyon, 416
“Blood Woman” (Xqiq), 127
“Bluebird,” 417
Blue Dragon, 328
Blue Hill Meterological Observatory, 111
“blue moon” effect, 50
Boand (Buvinda, “White Cow”), 175
Boatman (algorithm), 269, 271
Bode, Johann Elert, 56
Bodhisattva(s), 308
Boinn, grave of, 175

Boinne (Boyne)
complex, 168–173
river, 175, 185

Bonchor, as Saturn, North Africa, 273
Book of Changes (I Ching), 319, 329
Book of Documents, 314
Book of Enoch, 95, 272
Book of Master Chi Ni (Chi Ni Tzu), The,

37
Book of Nut, 265
Book of Optics of Alhazan, 83
Book of the Dead, 262
Book of What Is in the Underworld, 260
Bootes, 271
bora grounds, 332
Borana, calendar, 99
Boraspati, 307
Boreas (North Wind), 109, 185, 477
Borgia Codex, 353, 356, 389–391, 394, 395,

402
Venus phenomena in, 394

Borobodur temple, 300, 302
Bororo constellations, 467
Bowman, 220
Bow Star, 216, 276
Bradley, James, 67
Brahe, Tycho, 34, 78–79, 109, 131, 135, 246,

248, 256
and the comet of 1577, 109, 135
solar system model, 242, 243
the “variation” discovery, 248

Brāhma, 281, 283, 488
Brahmagupta, 294
Brāhman. as, 281
Brāhma Siddhāntas, 293
Brāhmasphua-siddhānta, 292
Brahmeśvara Temple, 284
Bran’s sparrow, 185
Branwen, “White Crow,” sister of Bran,

185
Brats Hill, 179
breaking of the circle, 242, 257
Bricker, H.M., 354, 373, 375, 403, 404
Bricker, V.R., 354, 373, 375, 403, 404
Bridge of Cords, 445
brightness/ brightness measures

flux/flux density, 52, 53
illuminance, 52
intensity, 53
irradiance, 52
luminance, 52
luminous power, 52
magnitudes, 51–53
radiance, 52, 53
radiant (luminous) exitance, 52
radiant (luminous) intensity, 52
radiant power, 52, 53
of the sky, 56, 61
of solar system objects, 56
surface, 53

Bright Star Catalog, 55
Brihaspati, 291
Broadbent’s lumped variance test, 162
Brogar (Brodgar), 163, 178, 185
“broomstar” (hui-hsing), 484
Brotherston, Gordon, 384
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Brugh na Boinne (see also Newgrange), 3,
72, 168ff, 174

funerary complex, 168
mythic associations, 174

Bruno, Giordano, 10, 254, 474
Bruno crater, 130
Buddha, 282, 283, 300, 302, 303
Buddha Light (Fo kuang), 112
Buddhism, 3

Cambodian, 300
Chinese, 329–331
concepts of good and evil, 474
“Hinayana” (Theravada, q.v.), 283
journey of the soul, 473
Mahayana, 283, 302, 308
multiple heavens and hells, 474
rebirth, 474
Sumeru cosmology, 486
Theravada, 283, 302, 308
Tibetan, 308
transformation of the soul, 474

Buddhist
art, 283
calendars, 499
cosmology, 282, 486
cosmos, 283
temples, 290, 302

Budha (Mercury), 309
Bugis, 343, 344
buku ma (“Old Path” of the Milky Way),

469
Bull of Heaven, 215, 220
Bull’s Thigh constellation, 10, 268
bundle of years (Maya 52-year cycle), 358
Bunjil, 338
Bureau of Astronomy, 322, 330
Burl, Aubrey, 160ff, 177ff, 192, 194, 200
Burma, 350
Burmese

asterisms, 300, 304
astronomy, 300

burning the feet of the Pleiades, 467
Burro Flats site, 420, 421
Busuri nyoko (Venus as morningstar), 469
Buvinda, “White Cow,” 175, 185
Buzzard, as Altair, 421

Caballito Blanco, 405
Cacaxtla, 355, 372
Caddo, 421
Cahokia “Woodhenge,” 426
Cairnpapple (in West Lothian), 183
Caithness Sites, 196
caitya, 291
calabash, navigational gourd, 344, 346
calabash of Longo, the, 276
calabtun, 362
Calancha, 443–445, 453
Calder, James, 206
calendar(s)

Aztec, 382
Babylonian, 100, 217–219
Balinese, 305
Barasana, 452
bases and functions of, 99, 358–360

Batak, 216, 307
Canaanite, 219
Chibchan, 431
Chinese lunar, 327
Chuan hsü, 321
civil, 95, 100
Colombia, 431
Coptic, 272
Cushitic, 277
diagonal, 265; see also decans
East Indian religious, 100
Egyptian, 96, 97, 99, 263ff, 272
era base, 272
Greek, 249
Gregorian, 100–101, 254, 375, 394
Hebraic, 100, 219, 220, 252
Hi-oke, 335
Huari, 462
Inca ceremonial, 441, 463
Islamic, 75, 99
Julian, 99, 100, 254, 255, 272, 382
Kogi, 435, 437
Lagadha, 292
light and shadow, 412
lunar, 30, 96, 97, 100, 305, 327, 441
Maricopa, 418
Megalithic (alleged), 172, 177
Mesoamerican, 79, 355ff, 382
Mixtec, 382–383
Moche ceremonial, 441
Navaho, 415–418
Nazca (alleged), 456–457
pseudo-problem, 101
reform(s), 99

Caesar, 99, 100, 246
Callipic, 100
in Greece and Mesopotamia, 99–100,

249
Gregorian, 100, 256
in Mesoamerica, 356, 360, 375,

394–395
in medieval Europe, 255
Metonic, 99–100
in Rome, 98–100

Roman lunar, 100
Roman Republican, 249
solar, 94, 99, 219, 441
Tiahuanaco (alleged), 460
Tlaxcallan, 382
Yuman, 97, 417–418
Zuni, 412

calendar names, 363
of eclipse deities, 379

calendar round, 357
calendar sticks, 158
calendar stone

Aztec, 400
Navaho, 418

calendrical systems, 495
Callanish, 90

alignment, 185
features, 183–184
Hyperborean temple, 184
latitude, 185
lunar standstill, 185

Callippic (Kalippic) cycle, 100, 327

Callippos (Kallippos) of Cyzicos, 100, 242,
246

Callisthenes, 241
Cambodian

astronomical diagram, 300
astronomy, 300
cubit or hat, 301
Greek Zodiac names, 300
inscription of 612 a.d., 300
lunar-mansions, 300
usage of inscription of an era base, 300

Cambridge Ancient History of A. Rowton,
211, 225

Cambyses, 260
camera lucida, 83
camera obscura, 83
Campbell, Joseph, 157, 213, 220, 476
Camster, 199
Canaanites, 219
Canadian arctic, 62
Canadian Space Agency, 101
Cancer, 271
canoe of Maui, 350
Canon of Eclipses of Oppolzer, 127
Canon of Lunar Eclipses: 1500 B.C.–A.D.

3000 of Bao-Lin Liu and Alan D.
Fiala, 120–121

Canon of Yao, 314, 317
Canopus as a lunar mansion, 294
Canopus Decree, 264, 265
Cantalloc spiral, 456
Cantogrande, 438
Cape Kumukahi, 346, 352
Capella, Martianus, 243, 251
Capricorn, constellation, 216
Caracol, Chichen Itza, 79, 412
Caracol Stela 3, 399, 400
Carbon, 14

corrections, 103
dates, 168, 170, 187, 223, 421, 439
dating, 102–103
intervals, 103

carbonaceous chondrites, 136
Carnac, 163, 200

Stone Rows, 200
Caroline Islands, 341, 343
Carpenter (Nangar), The, 217
Casa Grande, Arizona, 79
Casa Rinconada, New Mexico, 79
Casas Grandes, 413
Castillo, 412
Castlerigg (Castle Rigg), 178–182

geometry, 178
layout, 178
panoramas, 179
supporting populations of, 182

Castor and Pollux asterism in California,
421

catalogues, see star catalogues, Messier
Catalogue, Astronomical 
Almanac

Catania sundial, 87
catasteric constellations, 493
catastrophism theory, 138
Catequilla mountain, 467
Catuilla (Andean god of thunder), 465
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Catu illa (Mercury), 464, 465
cave of Buailcc Bec, 175
cave paintings, 157, 158, 330, 337, 420–421
Caves of the Thousand Buddhas, 330
Cayman A, 440
Cayman B (“Sky Cayman”), 440
CCD (charge coupled device), 51
Ce Acatl, 390
celestial dog (T’ien-kou), 328
“Celestial Emperor” star name, 316
“celestial magnolia tree” (thien-chhan),

331
“Celestial Pivot” star name, 316
“celestial river,” Milky Way, 429
celestial sphere, 13ff

astronomical horizon, 14
celestial equator, 13, 17, 343
celestial meridian, 15, 74, 77
celestial poles, 13, 16, 18, 344
coordinate(s), 55

altazimuth (horizon), 14–16, 18–19,
74

altitude, 15, 64, 74, 77
azimuth, 14–15, 71–72, 75, 196
north/south points of the horizon,

14–15
ecliptic, 28, 29, 32, 75, 97, 395

celestial (ecliptic) latitude, 28, 67
celestial (ecliptic) longitude, 24, 25,

28, 29, 97, 230
north/south ecliptic poles, 28

equatorial, 16ff, 18–20
declination, 16, 17
hour angle, 17, 74, 165, 166
north/south celestial poles, 13, 67
right ascension, 16, 17

geocentric, 64
topocentric, 64
transformations, 16ff, 28–29

Cellach, 175
Celtic mythology, 174
Censorinus, 264
“center, the,” 436, 469
Cepheus, constellation, 216
ceques, 73, 438, 462–464, 467
Ceragioli, Roger, 144
ceremonies, variation with time, 423
Ceres, asteroid, 56
Cerro Chapin, 408–410

pecked crosses, 410
Cesium 133, 94
Ce Xochitl (Aztec, “One Flower”), 398
Chaac, Maya Rain God, 372
Chacana (Inca constellation), 464
Chaco Area, alignments, 414, 415
Chaco Canyon, 148, 149, 412, 413,

415, 416
Chadwick, H., 229
Chadwick, R., 135, 137
Chaeremon the Stoic, 134
Chaglan Toushtou (“place where lightning

fell”), 138
Chain Hill, 193
Chakana (Orion’s Belt), 443
Chakwti loka kakunupmawa (sand dollar),

419

Chalcidius, 243
Chaldaea(us), 224, 486
Challenges of Astronomy of Schlosser,

Schmidt-Kaler, and Milone, 3, 44,
83, 245, 505

Champsong-dae (Star Tower), 333
Chan Bahlum, 394, 398
Chandra, 309
Chandra X-ray satellite, 147
chang (Metonic cycle), 327
Chang-An, 323
Chang Heng, 62, 324
changing diurnal arcs, 32
Chang P’ei-yu, 321
“chaotic” Pleiades, 475
charge coupled device, 51
chariots, 259
Charlemagne, 253
charts, 341
Chasca (Venus), 464
Chaucer, Geoffrey, 124, 254

“A Tretise on the Astrolabe,” 254
Chavin de Huantar, 439–441

Old Temple, 440, 441
sculptures, 440

Chellambaram, 274, 289, 290
representations, 290

Chemehuevi, 416, 421
Cheng-chao culture, 314
Chen La kingdom, 300
Chen Zhou (Chhen Cho), 326
Cherokee, 428
Chhang-hsing (tailed stars), 331
Chhang-kêng (“long path”), 332
Chhien Lu-Chih, 9
Chhien-Niu, 484
Chhih-Yu chhi (flag of Chhih-Yu),

331(fn21), 332
Chhuthan Hsi-ta (Gautama Siddharta),

330–331
Chiang Mai, 302
Chiayeh (Kasyapa), 330
Chibchan Groups, 431
Chichen Itza, 2

alignments at, 410
Caracol Observatory, 410
Kukulcan, 2

Chicxulub crater, 130
chien i, instrument, 80
“Children of Heaven” (Tsimshian), 428
Chimney Rock, pueblo, Arizona, 412
Chimu representation, 450
China, seven- and nine-day weeks, 96
chindu chinna waru chingi yabu, “Sun walk

fire devil rock,” 137
Chinese

angular units, 324
asterisms/constellations, 134, 322,

324–326, 328
astronomy, 121–122, 314ff
Buddhism, 329–331
calendar, 321, 327, 499
chronology, 326
directional animals, 328–329, 334, 335
Five Elements, 318–319
lunar synodic period determinations, 327

Mirrors, 83
planetary associations, 327–328
seasons, 316, 328–329
Seven Directors, 324, 328, 331
solar halo associations, 113
star maps, 17–18, 322, 325, 326, 329
Ten Heavenly Stems, 317–318
Trigrams, 322, 329, 489
Twelve Earthly Branches, 317–318, 329
Xiu (lunar lodges/mansions), 316–317,

322, 324, 329
Chinese dynasties, 313, 315, 319

Chin, 315
Ch’in, 315, 329
Chou, 134, 313, 315, 320, 321, 330
Five dynasties, 315
Han, 126, 128, 134, 146, 315, 316, 319,

320, 322, 323, 324, 327, 328, 329
Ming, 79, 113, 315, 333
Shang, 121, 313, 314, 316, 319, 320, 321,

330
southern Sung Dynasty, 331
Sui, 315, 329
Sung, 148, 315, 322, 327
Tang, 315
Western Chou (Zhou), 121, 326
Xia (Hsia), 121, 313, 314, 320, 327, 330
Yü an, 315

Chin Shu, 328
Chiron, Centaur constellation, 203
Chiron’s cave, 203
Chomsongdae (Star Tower), Kyōngju,

Korea, 79
chondrites, 136–137
chondrules, 136–137
Chou Kung tower, 79–80, 94
“Chou Pei Suan Ching,” 327
Chou Yen, 318
Christian (Common) era usage, 97
Christmas Day, 449
Christmas Star, 97, 134, 299, 482–486
chronolog(y/ies), 101–102, 222ff, 320, 330

establishment of, 102–103
Long, Middle, Short, Ultrashort, 223,

225, 227
varve, 102

chronometer, 165
Chronos (Time), 36
Chuan hsü calendar, 321
chu-hsing, 332
Chu Kho-Chen, 316
Chumash, 419–420
Ch’un-ch’iu (“Spring and Autumn”)

Annals (Chronicle), 134, 135, 137
churning of the sea of milk, 302, 487, 488,

489, 490, 493
in Bali, 489
in Cambodia, 488
in India, 489
in Mesoamerica, 489

Cicero, 100, 143, 245, 500
Cihuacoatl, “Snake Woman,” 395
Cihuateteo, “God Women,” 380, 423
Cineadh, 175
Cinteotl (Corn God), 363
circumpolar stars, 13, 39, 317
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civil
calendar, 95, 100
date, 96
hours, 86
time keeping, 94
twilight, 60
year, 95, 100

Clagett, M., 172, 260ff
Clark, Alvin G., 275
Clark, Thomas Alan, 13, 87, 92–94, 113, 183
“Classics on Stars,” 327
Claudius, solar eclipse predicted,

announced, 249
clay tablets, 229
Clement of Alexandria, 474
Cleomedes, 61
Cleostratus of Tenedos, 291
clepsydra, 94
clima, 90–91
climatic conditions, 49–50
clocks

atomic, 94
in China, 80, 87, 89, 330
in Egypt, 74, 76, 86
gnomon, 76, 80, 86, 87, 88, 214
hour glass, 94
in India, 80, 82
in the Mediterranean, 86, 87
shadow, 71, 76, 294
star, 74, 76, 269
sundial, 76, 86ff, 172
water (clepsydra), 76, 79, 86, 94, 294

clouds, as navigational aids, 343
“cluster of seven stars” asterism, 344
clusters of stars, 12
Coal Sack, 11, 344, 444, 467
Cobo, 463, 464; see also Ondegardo, Juan

Polo de
Cochasqui, 467
Cochiliztli, 384
code (in mythology, q.v.), 475
Code of Manu, 280
codices

“almanacs” in, 370
Azoyu, 355
Borgia, 356, 382ff, 394, 395, 402
Cuicatec, 422
Dresden, 363, 369ff, 390, 391, 394ff
Fejervary-Mayer, 402
Madrid, 368, 370, 372, 389, 398, 489, 491
Mixtec, 394
Nuttall, 367, 382, 391, 394, 396, 397, 422,

428
Paris, 353, 378, 402
Telleriano-Remensis, 389
Tulane, 397
Vienna, 366, 382–384, 394, 395

coffin lids, 265–267
Collca (Pleiades), source of “stellar

patrons,” 464
Colombia, astronomy and culture, 433
color excess, 55–56
color index

intrinsic, 55
observed, 51–52, 57–60

color perception, 53–55

Columbia Plateau, 427
combinations, number of, 329
comets, 131–135, 149, 328, 332

associated with meteor showers, 136
as atmospheric phenomena, 131, 134
Chinese categories of, 134, 328
in European annals, 149
Han tomb book of, 134
individual

of 5 b.c., 484
of 10 b.c., 484
of 371 b.c. that split into two “stars,”

134
of 678 a.d. (Venerable Bede’s), 268
of 1492, 332
of 1577 (Tycho’s), 109, 131, 135
Encke, 133, 310
Halley, 131–134, 149, 332, 347, 484
Levy-Shoemaker 9, 134
Swift-Tuttle, 132, 133, 332

list of, 133
members of the solar system, 131
one of the oldest reliable reports of, 134
sallammu, 134
tails, 133–134

Commagene, 298, 299, 478ff
Commentaries of Simplicos of Cilicia, 244
Common Era (Christian Era), 97
computer software/simulations, 24, 26, 37,

68, 70, 71, 92, 149, 150, 172, 214,
369, 405–408, 480–481, 485,
505–506, 509–511

concave mirrors, use of, 345
concentric circles, 427
concentric spheres, 37, 241–242, 252
Conch, William of, 243
Conepatus, 471
Coneybury Barrow, 193
conjunction(s), 40, 41–42, 315

of all planets, 315
definition of, 40
during eclipses, 127
inferior versus superior, 40–41
of Jupiter with Mars, Mercury, and

Moon, 396, 479–481
of Jupiter with Mars and Saturn, 328,

368, 370, 484
of Jupiter with Mars and Venus, 468
of Jupiter with Mars, Saturn, and Venus,

269–270
of Jupiter with Mercury, 391, 396
of Jupiter with Moon, 486
of Jupiter with Moon, Saturn, Sun, and

Venus, 368
of Jupiter with Saturn, 399, 465, 478, 482,

486
of Jupiter with Saturn and Venus, 215
of Jupiter with Sun, 380, 399
of Jupiter with Venus, 399, 484, 485
on “Lion Horoscope,” 479–481
of Mars with Jupiter and Saturn, 328
of Mars with Mercury, 396, 399
of Mars and Venus, 235, 239, 395, 399
of Mars with Sun, 372–373, 399
of Mercury with Saturn, 395
of Mercury and Venus, 395, 399

of Moon with asterisms, 277
of Moon with planets, 315, 479–481
of Moon with Sun at Vernal equinox, 98
of Regulus with planets, 479–482
of Saturn with Venus, 396
of Spica with Moon, 131
symbol for, 40
triple, 215, 328, 370, 468
of Venus and Sun, 368, 399, 404

Connaissance de Temps, 28
Conrad Cirr, 175
constellations, 9–13, 213(fn2)

Algonquian, 498
Assyrian, 214–216
versus asterisms, 9, 10
Aztec, 400, 422
Babylonian, 214–216
Barasana, 469–470
boundaries of, 9, 213(fn2)
Chinese, 9, 315, 484
dark, 9, 75
India, 498
Inuit, 429–430
list of, 11–12
Maya, 403, 422
modern, 10ff
nomenclature, 10
origin of, 220
seasonal visibility of, 25–27

continuity correlations, 360
Contra Celsus of Origen, 134, 228
Coordinated Universal Time, 93, 94
coordinate systems

altazimuth (horizon, “Arabic”), 14–15,
17, 18–20

ecliptic (“Greek”), 28, 29
equatorial (“Chinese”), 16–20
topocentric versus geocentric, 64

Copan, 375
Stela C, 370

Copernicus, Nicolas, 44, 255–256, 293
De Revolutionibus, 244, 255
model involved circular motions, 255
On the Revolutions of the World, 255
trepidation, 256

copper, role in Sun myths, 428
Coptic

calendar, 272
era base, 272
month names, 272

Corcyra, temple of Artemis, 240
Coricancha, 73
Corinth, temple of Apollo, 240
Corn god, 367, 372
Corn-Mother (“Saramama”), 447
“corps obscure,” 147
Corra Bheinn, 175, 194
Correlation

Constant, 360, 361
continuity, 360
Problem, 359–360

correlations, 353, 382, 384, 391, 422
584283, 360, 373, 382
584285, 353, 360, 380, 383, 391
615824 (second Schove correlation), 380,

382, 391
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660205, 360, 384, 394
660208, 360, 384, 391
663310, 360, 384, 399, 400
Kreichgauer, 399, 400
Spinden, 375, 377, 379, 399, 400
Thompson, 353, 360, 369, 370, 375, 379
Wells-Fuls, 353, 355, 360, 384, 391,

394(fn15)
corridor of the Sun’s path, 265
Corvus, constellation, as Raven-Carrying-

the-Sun, 498
cosmical rising and setting, 23, 40, 75, 76
cosmic egg, 282
cosmic rays, as a source of carbon 14, 103
cosmic turtle, 487ff

among the Algonquin, 491
at Angkor Wat, 487–489
associations with, 487
as an avatar of Vishnu, 488
among the Aztec, 422, 492
in Bali, 484, 488
among the Batak, 489
in Burma, 350, 493
at Cacaxtla, 372
in Cambodia, 493
in China, 350, 490, 492, 493
among the Chumash, 492
among the Delawares, 491–492
and earthquakes, 489
general imagery, 487
in Greece, 493
in India, 489, 490, 491
among the Iroquois, 492
among the Maya, 490, 491
in a Medicine Wheel, 209, 493
in Mesoamerica, 422, 489, 491
in Mesopotamia, 350, 490
in the New Hebrides, 491
in Oceania, 491
among the Pawnee, 422, 492
in Thailand, 491
in Tibet, 489, 490
in the Tuamotus, 350, 493

cosmocratores, 474
cosmogram, 402, 408
cosmological games, 474
cosmological proofs of the existence of

God, 255
cosmologies

Buddhist, 282–283
Hindu, 283–284
Jain, 282

cosmos as a woman, 282
Council of Braga, 38
Council of Laodicea, 500
Council of Nicaea, 100, 253
counterglow (gegenschein), 138
“counting year,” 495
“coves” in the British Isles, 183
Cowlitz (inland Salish), 428
Coya Raymí, month of the Queen, 449, 450
Coyolxauhqui, 406
Coyote, 416

as blocker of the Sun, 421
identified with Aldebaran, 421
as Moon, 418, 421

“Coyote-carrying-a-pole,” 418
Crab Nebula, 158
Crab supernova, 148–153, 412, 413
Crater constellation, 216, 251
Creation Mountain, 418
Crete, 239
crocodile, 271
crocodile god, 271
Cro-Magnon, 97
cross (Heaven)

symbolizes “cosmic soul,” 290
symbol of Quetzalcoatl, 362

“Cross of St. James” (xonecuilli), 400
cross-quarter days, 177, 182, 200, 206, 317,

412, 422, 424
cross-staff, 79
crow (wu) as sunspots, 128
crow as the bird of Apollo, 128, 185
“Crown Prince” star name, 316
Crozon peninsula, 165
Crucifixion eclipse(s), 249–251
Crucuno, 163, 165
Crusades, the, 135
Crux, 344
Cruz calvario (“Cross of Calvary”),

asterism, 466
crystalline spheres, 242
cubit (unit of), 229, 302, 487
Cuchulainn, the “Hound of Cuala,” 175
cuddy vran, wren king, 185
Cuicatec, 422
Cuirell, 175
culmination(s), upper/lower, 15
cult of the Morning Star, 428–429
Cult of the Mothers, 288
Cumbrian, axe factories, 178
Cumbrian circles, 178–183, 193

table of, 178
“cum specilis” (remark of Roger Bacon),

254
cumulative symbolic recording, 158
cuneiform, 1, 211, 221, 223, 229, 243, 297
cuneiform tablet, 230
“cup and ring” markings, 161, 162, 179,

182, 190
Curie point, 103
Cushitic calendar, 277
Cuzco, 73, 463–464
cycle lengths

5-year Jyotisa, 294
11/22-year solar activity cycles, 102
18-year 11-day eclipse cycle (Saros), 124,

126, 128, 190, 230, 296
19-year Dionysian cycle, 253
19-year lunar cycle, 185, 412
19-year Metonic cycle, 99–100, 168,

184–185, 190, 219
25-year cycle, 263
40–49-year “double Hale” cycle, 102
46-CR cycles (873,080-day), 375
52-year, 357–358, 395, 400, 437
54-year 33-day eclipse cycle (Triple

Saros; Exeligmos), 125, 126, 190
60 day, 317–318, 320, 321, 327
60 year (sexagenary), 310, 317, 321, 326
72-day season, 318

148-day interval, 124, 374–375
173-day eclipse season, 379, 389
177/178-day intervals, 124, 374–375, 389,

458
210-day, 303
260-day, 355, 356, 358, 363, 372, 375, 384,

389, 391, 398
354-day lunar year, 495
360-day year, 218, 291, 318, 358, 394,

459, 495
361-day Jupiter year, 310, 495
364-day year, 96
365-day year, 95, 99, 197, 355, 356, 357,

358, 394, 398, 459
520-day interval, 379, 389
584-day Venus cycle, 370, 373, 374, 463
1508-year interval (“great solar round”),

370
5840-day (of Venus), 463
11,960-day eclipse cycle, 374, 375, 379,

380, 459
23,639,040-year (World-Cycle), 327
Chang, 298
In the Dresden Venus Table, 369

cycle of phases, 96
cycle of twelve animals, 310
Cygnus, constellation, 216
cylinder seals, 213–216
Cyrus, king of Persia, 298, 299

Dagda (“good god”), 175, 180
dagger of sunlight, 95
Dakshinobhitti, 82
Dalai Lama(s), 310
Danby, J.M.A., 33, 34, 44
Dangu, 303
Danjon scale of lunar brightness, 130
danna (double hour) unit, 85
Danu, goddess, 175
dao, 329
Daramulun, 332
Darius, 114, 298, 299
Dark Ages, The, 253
Dark Cloud Fox, 460, 465, 466
Dark Cloud Llama (Dark Nebula Llama),

75, 449, 452, 460, 465
dark figure(s)/constellation(s), 9, 75, 449,

460, 466, 467
date(s)

of Easter, 100–101, 249, 253
of the millennium, 101
of Passover, 101, 256

date-palm constellation, 215
dating, methods of, 102–103, 104, 223
Dawenkou culture, 314
Dawes’ limit, 82
day length variation with season and

latitude, 87–91
daylight chauvinism, 92
Day of Atonement, 219
days of the week, order of, 96
dead reckoning, 76, 343
Dead Sea Scrolls, 96, 103
Dearborn, David P., 438, 444, 447, 463
De Architectura of Vitruvius, 87
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Decani, 220
decans, 3, 5, 25, 74, 76–77, 85, 265, 269,

304, 498; see also star clocks
declination, 16, 17

variation, 196–197
degree of geodetic latitude, 408
degrees, origin of, 85
deities, associated with particular

astronomical intervals, 363ff
Delhi, 82, 294, 295
Delta T (= DT = TT - UT), 93, 105–106,

117–118, 122, 127, 320
Demeter (Kore), 251
Democritos, 126
De Motu Stellarum of Al-Battani, 254
Den, asterism among the MicMac, 429
Dendera, 265, 268

alignments, 268
constellations, 267, 268
inscriptions, 268

Dendera zodiac, 494
dendrochronology, 102, 103, 178, 223, 253
De revolutionibus orbium coelestium (On

the Revolutions of the World) of
Nicholas Copernicus, 255–256

D’Errico, Francesco, 158
Desana, 468–469
descendancy (setting), 39
descent of the gods, 390
descent of the soul, 474
De Solla Price, D., 249
De Temporis of Bede, 253
determining stars, 495, 497
deul, 285
devas, 488
Devils’s Tower, 425
dharma-vijaya (spiritual conquest), 282
Dhrtarāsta, 296
diagonal calendar, 265
diamond ring, 117

eclipse effect, 115
Dicks, D.R., 177, 220, 239, 240, 241
Didyma, 240
Dietrich of Freiberg, 254
Die Walküre of Richard Wagner, 36
differentiated silicon-rich meteorites, 136
diffusion, 474
dig-vijaya (military conquest), 282
Dio Cassius, 245
Diocletian, 272
Diodorus Siculus, 184, 186, 299
Diogenes Laërtios, 126
Dionysian cycle, 253
Dionysius Exiguus, 97, 253, 484
dip, 62

correction, 63, 64, 166
temperature dependence of, 63

directional gods, 289
directional winds, 227–228
direct (prograde) motion, 37, 41
“Directors,” the, stars of the Big Dipper,

331
Dirlot, 199

precisely laid-out zig-zag of stones, 199
Dissignac, Brittany, 167
diurnal motion, 13, 16, 21, 22, 23, 91

divination, 317, 319–320
divine intelligences, 500
Djoser, 270
doctor admirabilis, 254
Dogon(s), 82–83, 273–276

cosmology, 274
fishmen, 473
Sirius color, 54, 56, 143–144, 276, 424,

429, 430
Sirius myth, 275–277

Dolmen de Menga at Antequera, 203
Dominical Letter, 98
Donnan, C.B., 441, 443, 451
double stars, 56
“Double Cluster” (Chi-h Persei cluster),

The, in Perseus, 12
“double dawn” day, 122, 326
“double-Hale” cycle, 102
double hour, 80, 85, 327
Dowth, 168–170, 173–175
draconitic month, 34
“dragon without a head,” 137
Dravidian, languages, 279
“Dream pool Essays” (Mêng Chhi Pi

Than) of Shen Kua, 137
Dreamtime, 337
Dresden Codex, 353, 369–370, 372–373,

390, 402
Ring Numbers, bases, 373ff, 395

Dresden Eclipse Table, 124, 374–379, 390,
394, 396

potential dates of eclipses from, 376
Dresden Lunar Table, 376
Dresden Mars Table, 372–373
Dresden Serpent Number(s), 396–399

bases and dates, 394, 398
Dresden Venus Table, 363, 369, 370, 374,

395, 396, 398, 399, 402
Dried Willows, asterism, 425
drum of the Sun, 114
Duat, 268
Duginavi (serpent-footed “Elder Brother

Jaguar”), 437, 444(fn7), 478
dukkha, 283
Dummuz, husband of Inanna, 216
Dunham, David, 130
Dunhuang (Tun-huang), 9, 326, 330
Dur Sharrukin (Khorsabad), 227–228
Dürer, Albrecht, 3, 9, 10
du unit, 324
Dvāpara-Yuga, 294
dynastic ancestors, 473
Dzonokwa masks, 420

Ea, Akkadian god, 215, 219, 228
“eagle-eyed” Dawson, 82, 274–275
Earth(’s)

associations, in China, 328
equatorial bulge, 66
nonuniform rotation, 94
penumbral and umbral eclipse zones,

117
size determinations, 244–245
tidal bulges, 104–105, 106

“the earth is turning itself about,” 337

Earth orbit
eccentricity, 25, 31
perihelion/aphelion, 25, 31
velocity, 31, 92, 101

Earth People, 469
Earth’s rotation, 1, 94

affect on eclipse observations, 105–107
long-term deceleration of, 104, 122, 123
periodic fluctuations of, 107
present rate, 117
slowing down of, 104, 105

Easter, dating of, 100–101, 249, 253
Easter Island, 339, 346–347

alignments, 346
Eastern Polynesia, 339
“eastern star” asterism, 344
east-west alignment(s), 74
Eboudae, 186
eccentric (eccentre), 25, 252
eccentricity, 25, 31
Ecclesiastical History of the English Nation,

The, of the Venerable Bede, 253
eclipse(s), 1, 114ff

of Amos, 222
as animal eating the Sun/Moon, 421
annular, 117, 378
association with ball games, 380
Bailey’s Beads, 115, 117
consequences of unpredicted eclipses,

320, 478
cultural perceptions of, 127, 331
cycles

Exeligmos, see triple Saros
Fox, 125, 126, 379–380, 458, 459
Inex, 124–125, 380
in the Maya calendar, 126, 374ff, 396
Saros, 125–126, 230, 296, 380
Saros series, 125
Thix, 125–126
triple Saros series (Exeligmos), 125,

126, 190, 321
Tritos, 125–126, 320

danger, 191
and decapitation/dismembering, 127,

379, 380, 450
deity names, 379–380
“diamond ring” effect or phase, 115, 117
draconic period, 127
durations, 117
earliest records of, 121, 320
Egyptian dynastic, 262
equinoctial, 192
first to fourth contacts, 116–117
frequency, 124–126, 320, 321, 427
geometry, 115–117, 119–120
glyphs, 374, 380
intervals, 123ff, 320, 360, 362, 374ff
list of, ancient, 118
lunar (q.v.), 217–218, 224–226
magnitude, 115, 120–121
and the New Fire ceremony, 436
nodal period, 123–125
partial, 124
penumbral (partial) zone, 117
phenomena, 114ff
predictability, 123ff, 297–298, 320
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predictions, 126, 190, 225, 296
repetitions table, 131
rules for repeatability, 124
season(s), 124, 320, 379, 408
shadow bands, 115, 117
Shang Dynasty, 320, 321
solar (q.v.), 115ff
solsticial, 191, 192, 453
symbols in Borgia Codex, 304
syzygy/syzygies, 230, 319, 320
umbral (total) zone, 116, 117
used for chronology, 222ff
used to find Earth’s rotation changes,

105, 122
warnings, 71, 125, 319
year, 95, 124

ecliptic, 13, 25, 27–29, 94, 176, 194, 451, 453
ecliptic limits, 117, 119, 120, 124

for a lunar eclipse, 119, 124
major/minor, 117, 119, 120
for a solar eclipse, 117

ecliptic longitude and latitude, 13, 22, 28,
29, 75

ecliptic or “Greek” system, 28ff
“eclipticos,” term used by Ptolemy, 28
Eddy, John (Jack), 3, 206, 208, 209
Egypt(ian), 6

10-day week, 96, 263
alignments, 267–269
asterisms, 269ff
astronomy, 260
calendar, 263ff, 272
chariots, 259
chronology, 223, 259, 260, 264
civic/civil year, 261
coffin lids, 265–267
constellations, 270, 271
Cross, 276
culture, 259–260
decans, 3, 5, 25, 74, 76–77, 85, 265, 269,

304, 498
dynastic eclipses, 263
dynasties/history, 260

Mesolithic, 260
Neolithic, 260
Old Kingdom, 260
First Intermediate Period, 260
Twelfth dynasty, 6
Middle Kingdom, 260, 265, 270
Second Intermediate Period, 260
New Kingdom, 260, 265
Eighteenth dynasty, 259
Third Intermediate Period, 260
Late Period, 260
Ptolemaic Period, 260, 264, 265
Roman and Byzantine Periods, 260

months, 97, 263, 264
pharaohs/queens

Amenemhet III (XII Dynasty), 264
Amenhotep I (XVIII Dynasty), 264
Hatsepsut (XVIII Dynasty), 269
Ikhnaten (Ikhnaton, Akhenaten;

Amenophis IV; XVIII Dynasty),
219, 222, 223

Neferhotep I (XIII Dynasty), 223
Nefertiti (XVIII Dynasty), 223

Ptolemy III (Euergetes I), 264
Ptolemy IV, Philopator, 264
Ramses II (XIX Dynasty), 222, 226,

268
Ramses VI (XX Dynasty), 76, 268
Ramses VII (XX Dynasty), 76
Ramses IX, 76
Sesostris (Senusert) (XII Dynasty),

264
Seti I (XIX Dynasty), 76
Thutmose III (XVIII Dynasty), 71,

104, 264
planets, 269
pyramids, 261–262
seasons, 264, 268
Sed festival, 261, 269
shadow clocks, 86
star clocks, 76–77, 260, 265–266, 268–270
star maps, 267, 270, 271
sundial(s), 172
temples, 260, 267
Year, 5, 95, 97, 99, 263, 265

Elam, 224, 298
El Amarna, 222, 223
Elamite, civilization, 279, 298
Elamite period, 298
Elamite script, 279
El Castillo (Kukulcan), 79
Elcmaire (Elcmar), 175
Elder Brother Jaguar, 444(fn7)
Elder Heroes, 368
Elements of Euclid, 246, 254
Elephantine, 265
Eleusinian mysteries, 251
ellipse, definition, 28
elongations, maximum, 40, 56, 215

possible associations with rainbows,
447

possible associations with solar halos,
113

El Sabio (Alfonso X), 254
El Tajin, 39, 489
Encke, Johann, 133
Encke’s Comet, 133, 310
Enki, Sumerian god, 215
“Enlightened Great Bliss” mandala, 310
Enlil, 219
Enlil-bani (Throne name of Bel-ibni), King

of Isin, 224
Ensisheim thunderstone, 143
“en te Anatole” (“in the East”), 482, 484
Enuma Anu Enlil, 75, 217, 223
Eogan, George, 168ff, 175
Epact, 98
epagomenal days, 77, 97, 263
ephemerides, 97
ephod, 219–220
Ephorus of Cyme, 134
Epicurean philosophers, opponents of

astrology, 500
epicyclic theory, 246–247, 292
Epitome astronomiae Copernicanae of

Johannes Kepler, 257
epoch, 28, 101–102
Epping, Fr. J., 211, 221
Equant(s), 242, 252

equation of time, 92, 94
equatorial arcs, 85–86
equatorial armilla, 79, 80
equatorial markers, 346, 457, 468
equatorial mountings, 80
equatorial or “Chinese” system, 16ff, 29,

77, 80
equatorial times, 86
equatorial torquetum, 80
equinoctial hours, 86, 187
equinox(es)

alignments, 168, 170, 171, 173, 174, 185,
202–206, 216–217, 219, 301, 346,
403, 414, 429, 434, 436, 438, 439,
456, 461, 471

association with directions, 494
hierophany, 403
markers, 3, 172, 185, 209, 217, 317, 412
position, 16, 17, 21, 25, 55, 215, 452
precession of, 18, 21, 55, 103, 202, 246,

248, 249, 251, 256, 269, 277, 296,
307, 315, 316, 425, 447, 453, 475

sacrifices, 413
times of year, 17, 21, 22, 87, 91, 95, 100,

176, 185, 206, 217, 219, 240, 243,
302, 315, 346, 394, 395, 398, 399,
403, 412, 413, 425, 433, 434, 441,
442, 449, 453, 460, 465, 467–469,
488

era, 102
era base(s), 97, 104

4 Ahau 8 Cumku, 359, 363, 373, 380, 396
9 Kan 12 Kayab, 359, 396, 398
12 Lamat 1 Pop, 363, 373
Christian/”common” era, 97
Coptic, 272
dates, 359, 363
of the Dresden Mars Table, 372, 373
of the Dresden Ring Numbers Table, 373
of the Dresden Venus Table, 370
Ethiopic, 272
Kaliyuga, 98
as a mass conjunction date, 368
Maya, 358–360, 363, 368ff, 380, 394, 398,

399
Nabonassar, 97
Roman, 97
Seleucid, 97

era of Menophres, 264
era of Nabonassar, 97
Era of the Martyrs, 272
Eratosthenes, 109, 244–245, 294

circumference of the Earth, 244–245
Er Grah, 200
Eriugena, John Scotus, 243
Esarhaddon, king of Assyria, 213, 214, 224

stela, 227
Esclam, 175
“Essays on Astronomical and

Meteorological Presages” (Thien
Yu), 114

establishment of the port, 161
eta (h) Carinae nebula, 12
Etain, 175
Ethiopia, 272
Ethiopic year, 96
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ethnoastronomy, defined, 1
Eudemos of Rhodes, 126, 244
Eudoxos of Cnidus (Eudoxus), 9, 13,

241–243, 248, 498
Euktemon, 240, 246
evection, 34, 247
Evening Star, 37–38, 41, 216, 237, 421, 423,

469
Exact Sciences in Antiquity, The, of Otto

Neugebauer, 211
Exeligmos (Triple Saros), 125, 126, 190,

321
exercises for archaeoastronomy, 511
exitance, 52

luminous, 52
radiant, 52

Exodux, Book of, 114
extinction, 49

atmospheric, 53ff
coefficients, 53–54, 202

extrapolating sector, 200
extraterrestrial life, belief in, 473
eye

dark adaptation, 64, 65
dichroic property of, 75
photopic versus scotopic vision, 65
resolving power, 65, 83
sensitivity and acuity, 53, 61, 64–65, 83

“Eyes in Different Colors,” 142

Face on the Moon, The, of Plutarch, 116
faintness measure (magnitudes), 51
Fajada Butte light figures, 412, 414
Fallen Star, 425
Fall of the Roman Republic: Six Lives of

Plutarch, 249
Farnese globe, 9, 13, 241
Father Sky, 416
feast of Mixcoatl, 390
Feast of Ramadan, 99
Feathered Serpent; see also Kukulcan,

Quetzalcoatl
cult of, 413
temple of, 367

Fejervary-Mayer Codex, 402
Fern Cave, California, 148
Fernie, Donald, 131
“fiery exhalations,” 242
Figbury Rings, site, 193
Fiji, 338
fire altars, of Kalibangan, 280
fire-drill constellation, 422, 437
fire god at the center of the “universe,”

494
fire turtle (meteorite), 422
first gleam, 62
first of Pop (beginning of 365-day Maya

year), 356
first point of Aries, 75, 77; see also Vernal

Equinox
first stationary point, 237
first visibility, 236, 237
five concentric circles, 310
Five Elements, 291, 310, 317–319, 328
Five Emanations, 328

Flamsteed, John, 10
Flamsteed numbers, 10, 138
Flint Knife god, 429
flooding of the Nile, 96
floods, 314
flower wars, 441
flux/flux density, 52, 53
Fo kuang (“Buddha Light”), 112
Forbidden City, 87
Forbis, Richard, 206
Foreleg of Seth, The (“The Foreleg of the

Bull”), 267–269, 272
asterism, 268, 269, 271

foresights, 72, 166, 193
Formentera, 203
Fort Smith, Montana, 209
Fou Nan, 300
four corners, symbolize “universe,” 290
Four Crocodile (“Blood-Drinking Eagle”),

396
four directions, 310
four elements, 310
four great directional animals, 322
Four Noble Truths, 283
Four Supports of Heaven, 315
four winds, as direction markers, 185
Fox (a dark cloud “constellation”), 449,

460
Fox (eclipse cycle), 125, 126, 129, 130, 380,

458, 459
Fox snake, 447
Freeman, Gordon, 209
Freeman, Phyllis, 209
Fry, D.J.I., 115, 116, 118–120
Fu Chien, Chin dynasty king, 330
Full moons, dates of, 97
fundamental period relation, 238
“Fundamental Ideas of the Five Classics,

The” (Wu Ching Thing I) of Liu
Hsiang, 320

Funeral Bier asterism (Ursa Major), 498

Gajah min (“elephant fish,” constellation),
304

Galilean moons (of Jupiter), 56, 82, 275
Galilei, Galileo, 13, 38, 61, 83, 128, 135,

257
Galluci, Paolo, 13
games and sports, 2
Gan De (Kan-Te), 324, 327
Ganeśa, 284
Gangā Sāgar, 285
Garbhadata mandala, 335
garbha griha, 281
Garfinkel, Boris, 62
Gargasamhitā, 292
Gassendi, Pierre, 251
Gateway of the Sun, 461
Gautama Buddha, 329–330
Gav’rinis, 95
GEE, 37; see also elongations
gegenschein or “counterglow,” 138
Gemini constellation, 215, 271

as Twins, 498
Geminus, 143

general precession, 67
geocentric cosmology, 96
geocentric planetary configurations, 36
geodetic latitude, 408

equivalent distance in meters, 408
Geoffrey of Monmouth, 186
geoglyphs, 417
Geographia of Ptolemy, 28, 248
geographic pole, 93

variation of, 93
Gerard of Cremona, 254
Gerson, Jean, 254
Gervaise, 135
gestation period, 391
Ggantija sites, 201
ghata, 294
Giant, 271
Gilbert Islands, 339–341
Gilgamesh epic, 137
Gingerich, Owen, 44, 244, 247–248, 252,

254–257
Ginzel, F.K., 98
Giotto di Bondoni, 133
Gislebert, Bishop of Lisieux, 135
Giza pyramids, orientation, 262
glare, 60
glottochronology, 103
gnomon (stylus), 71, 73–74, 76, 80, 172

analemma shape of, 92–93
on the Chou Kung tower, 80, 94
śan̄ku, 294
on sundials, 86–87
use by Ptolemy, 91

goat-fish constellation, 216, 220
God 2, 368
“god boat,” 215–216
God C, 399
God K, 437
God L, 368, 380, 405, 437

identified with Saturn, 368
God M, 368, 391

identified with Jupiter, 368
god of Thieves, 444
gods, births of, 375
Goell, Teresa, 479, 481
Goin, 332
Golden Number, 98
Goldstein, B.R., 256
Goodenough, Erwin, 476–477
Good Friday, 249
Goodricke, John, 140
Good Shepherd, The, 484
Gordion, 223
Gordon, Cyrus, 239
Gorgias of Plato, 243
Gospels, 249
Gourd Woman (Gourd Mother), 442,

444
Grahas (planets), 284
Grand Astrologer, 322
Le Grand Menhir Brisé (Er Grah), 160,

165, 167–168, 200
“grand scenes,” 441, 442, 445, 448, 452
gravitational constant, 92
Gray Jay, 429
Great Absolute, 331
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“Great Flood,” 490
Great Pyramid of Gizeh, 261–262
Great Rift in Cygnus (Te Mango), 341
Great Serpent Mound, 427
great solar round, 370
Great Square, asterism, 12, 315, 496
Greco-Roman symbols in Jewish tombs,

476
Greek calendars, 249
Greek pronunciation, 28
Greene-Smith, Joan, 325
green flash, 62, 111, 199
Greenland ice layers, 103
Greenwich Mean Sidereal Time, 93
Greenwich Mean Time (Universal Time),

93
Greenwich meridian, 93
Gregorian calendar, 101

dates of application, 99
reform, 100
relation to Julian calendar, 100

Gregory of Tours, 144, 149
Gregory XIII, 100
“Grey Spider Magician,” 417
Grian, “sun,” Celtic goddess, 175
Gribbin-Plagemann thesis, refutation of,

501
griffin, 216
Grosseteste, Robert, 254
gua (trigrams), 329
Gudea, king of Lagash, 213
Guei (Kuei), jade sighting tube, 322
guest star(s), 109, 146, 332
Gula, Mesopotamian goddess, 215
Gunung Agung volcano, 307
Guo Fhoujing, 87
Guru Nanak, 283
GWE, 37; see also elongations
Gyemgat (“moon reader”), 428

Haab cycle (365-day Maya year), 356,
358

Ha’amonga-a-Maui, 73, 346
Hadingham, Evan, 158, 163, 183
Hadrian, Roman emperor, 249
Hagar, Stansbury, 429
Hagecius, Thaddaeus, 135
Haidinger’s brush/bundle, 75
Hakemite Tables of Ibn Yūnus, 252
Haleakala (“House of the Sun”), 351
half-life, 103
Halley, Edmond, 70, 125, 131
Halley’s Comet, 131, 133, 134, 136, 142,

347
Hallow’een (Samain, a cross-quarter day,

q.v.), 182
halos, 112, 113
Hammurabi, 222, 223, 225
Hand asterism, 413, 425
Handbook of Astronomy of al-Battani, 75
Handbook of the Royal Astronomical

Society of Canada, 98
Handbook of South American Indians, 431
“Hanged Fox” (Atojhuarco), 448
Hanging Langford Camp, 193

Harappan
cities, 279
culture, 279, 281, 497
tablets, 280–281

Hartmann, Georg, 77
Hartner, W., 126, 213
Hartung, H., 404
hat (Cambodian cubit), 301
Hathor, 267, 268, 269
Hatshepsut, 269
Haucha (Saturn), 464
Hawaii(an)

365-day year, 99
astrology, 347
seasonal markers, 346

Hawkes, Jacquetta, 3, 155
Hawkins, Gerald, 1, 189–192, 268, 269,

455–456
Hebrew, Month Names, 219
Hebrides, 185
Hecataeus of Abdera, 184
Heel Stone (or Heelstone), 187, 189, 190,

191
alignment, 186
photos, 186

Heggie, Douglas, 163
heiau(s), 346, 350, 351, 352

individual
Ahu a’ Umi, Big Island, 351
ipu o Lono (Temple of the Gourd of

Lono), 351
ko’a (fish temples), 351
Malae, Kauai, 351
at Pu’u Kuki’i, Puna, Big Island, 352

Heiligenschein, 112
Hekii, Easter Island, monuments at, 346,

347
Heleakala (“Snare of the Sun”), 351
heliacal risings and settings

(actual/alleged), 23–24, 40, 42, 75,
76, 96, 97, 317, 433, 469, 470

of Aldebaran, 243
of a Arietis, 240
of Arcturus, 456
of Capella, 405, 456
of Fomalhaut, 208
of the Hyades, 470
of Mercury, 404
of the Milky Way, 465
of Orion, 470
of the planets, 42, 403
of the Pleiades (q.v.), 22–24, 202, 337,

340, 405, 436, 456, 463, 465, 467,
470

of Rigel, 206, 340, 456
of Sirius, 96, 114, 203, 206, 209, 264, 268,

270, 405
of stars, 75, 97, 418
of the Star of Bethlehem, 482, 486
of Venus (q.v.), 215, 366–369, 403, 405

heliocentric framework, 40ff
Heliogabalus, Roman emperor, 137
Heliopolis, 265
Helios, sun god, 36, 239
Heliostat, 128
Hellenic Civilization, 239

Hellenism, 299
Hellenistic astrology, 238, 299
Hellenistic period, 211, 244, 246, 249
Hellespont, 246
Henbury, Australia, iron meteorites, 143
Henderson, T., 109
henges, 180, 182–183, 187, 192
Hephaestos, 239
Hera, 240
Heracleides of Pontos (Pontus), 243, 254
Heracleitos, 126
Heracles (Hercules), 204, 271

Ares/Mars identification, 36, 478, 479
hereditary chieftains, 338
Hermes (Stilbon, Mercury, q.v.), 36, 239,

478–479
Herod, 482, 483, 484, 486
Herodotus, 114, 126, 299
Heron, as planetary god, 350
Hero (or Heron) of Alexandria, 83, 239
Hero Twins, 368
Herschel, Caroline, 133
Herschel, John, 9, 133
Hesiod, 21, 22, 109, 114, 143
Hesperus (Venus, as evening star), 37,

109
Heter, 267

coffin lid, 266, 267
hexagon association with Orion, 452
hieroglyph writing, 1
hierophany, 2, 403, 413
hierothesion/a, 478
Highest Heaven, 308
high/low water, 104
Hiku-navangu (Papago, “Navel

Mountain”), 350, 492–493
Hikurangi (Polynesia, “tail of heaven,”

mountain), 338, 350, 493
Hill a’ (o’) Stanes (Hill o’ Many Stanes), 3,

196, 199
“hill of the turning of the sky, the”

(Pu’ulanihuli), 351
Hinayana Buddhism, 283
Hindu(ism), 279ff

7- and 9-day weeks, 96
Hi-oke calendar, 341
Hipour, 341
Hipparchos of Nicaea (Hipparchus), 9, 22,

25, 34, 51, 77, 79, 95, 131, 240,
241, 245–246, 249, 251, 294

criticism of Aratos, 251
Distance for the Moon, 246
inequality of the seasons, 25, 246
length of the tropical year, 95, 246
lunar model, 247
magnitude scale, 51
on the position of Spica, 131
precession of the equinoxes, 131, 246,

256, 475
on the 7th Pleiad, 142–143
star catalogue, 109
treatises, 245–246
use of magnitudes, 51
use of a solar eclipse, 246

Hippocrates of Cos, 134
hippopede, 242
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Hippopotamus constellation, 268, 271
Historical Atlas of World Mythology, The,

of Joseph Campbell, 476
Historical Investigation of Public Affairs

(Wên Hsien Thung Khao) of Ma
Tuan-Lin, 128, 134

Historical Record, The (Shih Chi), 110
History of Alexander, The, of Quintus

Curtius Rufus, 114–115, 117
History of Cemeteries, The (Seanhas na

Relec), 175
History of the Administrative Statutes of the

Sung Dynasty (Sung Hui Yao),
332

History of the Kingdom of Koryŏ, The
(Koryŏ-sa), 148, 334

History of the Kings of England of
Geoffrey of Monmouth, 186

History of the Ming Dynasty (Ming Shih),
331

History of the Northern Wei Kingdom, The,
121

History of Science, A, of George Sarton,
211

Hittites, 224
Ho Chieng-Thien, 341
Hocquenghem, A.M., 438, 441–453, 455
Hodge, Paul, 138
Hoffleit, Dorrit, 10, 55, 483
Hoffmeister, C., 141
Hohe Steine, 201
Hohokam

ball court, 494
“light dagger,” 412

Hokkaidō stone circle, 335
Hokule’a, 343
Hoku ‘ula, 350
Holly House, 412
Holwarda, Phocylides, 141
“Holy Mary Toad” (Santa Maria Sapo),

412
Homer, 109, 143
Hommel, Johann, 79
Homo sapiens, 157
Hopewell, 425, 426
Hopi, 412

concept of time, 85
Horace, 143
Hori-poipoi (“dog of the morning”), 350
horizon astronomy, 165–167
horizon or “Arabic” system, 14–16, 17, 20

altitudes, 15, 64, 74, 94, 170
horizon great circle, 15
plan view, 187
rise and set azimuths, 21–22, 165–166
transformations with equatorial systems,

18–20
horizontal parallax, 14
Horologion (Horologium, Tower of Winds)

of Andronikos of Kyrrhos, 86–87,
94, 249

horoscopes, 249, 267–268, 500
Horrock, Jeremiah, 257
Horus, 261, 262
Hoshi Mandala, 486
Hoskin, Michael, 201, 203–205

Hoskinson, Tom, 412, 417, 420
Hostetter, Clyde, 216, 307, 308
“Hound of Cuala,” 175
hour angle(s), 17, 74, 92

calculated examples, 74
of rise and set, 74, 165–166

hour circles, 16–17
“house of the sun,” the (Haleakala, Maui),

351
House of Thunder, 450
“Houses of the Magicians” (solstices

among Pima), 417
Hovenweep, site, 412
Hoyle, Fred, 190, 191
Hsia Hsiao Cheng, 319
Hsi and Ho, 314, 316
Hsi-Ho, 314, 499
Hsing (star), 317
Hsiu-yao Ching, 37
Hsü (“Void,” b Aqr), 317
huacas, 463–464
Huai Nan Tzu, 317, 318
Huari, 462

Azengaro, site, 462
textile, 462

Huarochiri, 444–445, 449
Huber, P.J., 120, 220, 223, 225, 270
Hughes, D.W., 484
hu Huri a Urenga, 346
hui (“broom stars”), 331, 484
hui cycle, 327
hui-hsing (“broom-/brush-star”), 134, 484
Huitzilopochtli, 382, 406

as a Mars deity, 382, 423
temple of, 391, 403

Hukkumeiji (Lords of Day,
lineages/temple), 433–435

Hukúkui (Lords of Night, lineages), 434,
435

Hulagu il Khan, 252
Hulambu Jati, 308
Hummingbird, god, 453
Humphreys, C.J., 250, 486
Hun Ahau (“one lord,” sun god), 395,

477
Hun Hunahpu (“one lord,” sun god), 363,

368, 370, 380, 394, 395, 398
Hünenbetten (“Beds of the Huns”),

200–201
Hunger, H., 85, 120, 121, 124, 134, 135,

221
Hun Imix (“One Crocodile”), 356
Hunting of the Bear, 429
Hurakan, god, 470
Huyghens, Christiaan, 275
Hveen, Denmark, 78
Hyades, 12, 271

associated with the Mnajdra Temple,
202

as a lunar mansion, 294
“Mouth of the Toad” asterism, 444
star cluster, 12

hybrid eclipses, 118
Hydra, 271
Hyginus, Gaius Julius, 142
Hyksos, 260

Hyperboreans, 184
Hyperion, Titan and husband of Aurora,

109
Hypsaeus, Lapith king, 203
Hypsicles, 90
Hyrcanus, John, 22

Iao, 477
IAU 1976 System of Astronomical

Constants, 29
Ibbi-Sin, 224, 226
ibn Aflah (Jābir ibn Aflah), 80
Ibn ash-Shātir, 252

Use of Tūsı̄ couple, 255
Ibn Yūnus (Iunus), 123, 252
Ice Age calendar, 96–97, 99, 157–158
Icelandic spar, 74
ice strata, 102

calibration of 14C dates, 103
I Ching (“Book of Change”), 319
“identification game,” 222(fn9)
Ides, the, 249
Igloolik Inuit, 429
Iguana

associated with Venus as morning star,
372, 450, 453

the owner of fire, 372
I-Hsing (I Hsing), 70, 320, 326, 330
Ikhnaten (Ikhnaton, Akhenaten), 219, 222,

223; see also Egypt
Ikurangi (Rangimotia, “end of heaven”

mountain), 350, 492
Iliad of Homer, 109
Illapa, 461
Ille Tecce (Wiracocha), 464; see also

Viracocha
illuminance, 52
Imhotep (Asclepius), 259
impact cratering, 129–130
Imperial Star (Saturn), 315
imum caelum or “anti-heaven,” 39
Inanna, goddess, Sumerian prototype of

Ishtar, 3, 214, 216ff, 223, 307
Inca, The, 463, 464, 465

descent from the sun, 462
as personification of the Sun, 449
in charge of bureaucracy, 462

Inca(s), 462ff
flood myths, 465
planets, 464, 465
world ages, 464

inclination(s), 31, 32, 33, 34, 132, 193
“incomplete house stars” asterism, 344
index of refraction, 61
India, 6

“ancient gods,” 281
annular solar eclipse, 300
astronomy, 291, 498
chronology, 280
constellations and asterisms, 294
heavenly gods, 281
numbers, in verse, 292
rock art, 279
Sanskrit numbers, 293
schools of astronomy, 292
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traders, 283
units of time, 294

Indonesia, 343
Indra, 281
Indravarman, 301
Indus River valley, 279
inequality of the seasons, 92, 488
Inex eclipse cycle, 124–126, 380
inferior conjunction(s), 41, 237, 368
inferior mirages, 62
inferior planets, 40
Inisfallen Annals, 149
Insolation, 20
“Instructions for future emperors,” 327, 331
intelligent life on other worlds, 473–474
intensity

luminous, 52
radiant, 52, 53

intercalation(s), 99, 100, 219, 305
interferometry, 93
International Astronomical Union (IAU),

94
International Atomic Time (TAI), 93, 94
Interstellar extinction and reddening, 55,

56
Inuit (“people”), 429

auroral interpretations, 111
constellations, 429–430
depictions of solar phenomena, 113–114

Io, Jovian satellite, see Jupiter satellites;
moons

Io, moon goddess; white cow, 185, 204
Ipai ground paintings, 418
Ireland, 3

seven-day week, 96
iron meteorites, 136, 137
Iroquois and the Morning Star cult, 428
Iroquois Flint Knife god (Tawiskaron),

428–429
irradiance, 52
Irra-imitti, king of Isin, 224, 226
Ishbi-erra, King of Isin, 226
Ishtar, 3, 36, 38, 214ff, 239, 299, 307

as Bow-Star (d CMa), 216
as Venus, 215, 216

Isis, 267–268
Islamic astronomy, 101(fn22), 242, 251–252,

254–255, 496
Islamic calendar, 75, 99
isostatic readjustment, 102
Itzamna, 372
Itzpapalotl (“the Obsidian Butterfly”), 406
Ixtozoliztli, 384

Jacob’s staff, 79
Jade Box Scriptures, 322
jade sighting tube/solar viewing device,

314, 322, 333
jaguar and the Pleiades, 372, 406
Jaguar Baby, 363, 390
jaguar priests, 433
Jaguar-toad, 372
Jain(ism)

cosmology, 282, 486
lunar mansions, 282, 495

and Six Systems of thought, 283
temples, 290

Jaipur observatory, 87, 294
Jambū-dvı̄pa, 282
Jantar Mantar, Delhi, 80, 294
Janus, two-faced/headed god, 215
Japan, 6, 334–335
Japanese asterisms, 334–335
“Jataka Tales,” 283
Java, 5-day week, 96
Jaya, 303
Jayaprakash (Jayaprakāśa) Yantra, 80, 294
Jayavarman II, 300
Jbel Si Habib mountain, 204
Jefferson, Thomas, 137
Jeroboam, 222
Jerusalem, 54, 67

atmospheric extinction, 54
view of the Southern Cross, 67

Jesus Christ, 250–251, 482ff
Jet Mountain (Mt. Hesperus), 415
Jewish War, The, of Flavius Josephus, 219
Jiao (Chio, Spica), 497
Joel, prophecies of, 249
John Scotus Eriugena, 243
Johnson, Boma, 411
Johnson, Harold, 51
Johnson, Rubelite, 338, 339, 346
Jokhang temple, 309
Jōmon culture, 334
Josephus, Flavius, 22
Joule, James Prescott, 52
journey of the Sun, 437
Juaneño cosmology, 418–419
“Juggernaut,” 285
Julian Calendar, 99, 100, 272

dates of application, 99
inadequacy recognized, 254

Julian cycle, 327
Julian Day Numbers (JDN), 96–99

analogous to Egyptian Year, 95, 97
versus Julian Calendar dates, 98, 99
relation to Gregorian Calendar dates, 98

Julius Caesar, 99, 100, 136, 500
Junam, as Mars/Sun, North Africa, 273
junction stars (yogataras), 280, 475, 495,

497
Juno, asteroid, 56
Jupiter, 36

angular size, 65, 82
association with Mixcoatl, 399
association with Wood (of the Five

Elements), 318
as Brihispati, 291
Comet Shumaker-Levy 9 encounter, 133
conjunctions, 370, 380, 396, 399, 439,

478
cycle, 310, 328, 499
effects of conjunctions with Saturn, 478
green flash, 111
heliacal rising of, 486
identification with jaguar god, 396, 408
identification with Matilam, North

Africa, 273
as Jupiter Tonans (“Thundering

Jupiter”), 178

in the “Lion Horoscope,” 479
as Lord of Death, 380
as Marduk, 217
orbital elements/parameters, 43, 44
Pirva, 464
satellites, 56, 82, 83, 275
and Saturn equated to two black gods,

366, 368, 423
as the Star of Bethlehem, 468
as “Star Woman,” 440–441, 447, 475
as Thunder/Thunder God (q.v.), 451, 452
year (361-day), 495
as the “Year Star” of China, 315, 328

“Jupiter Effect,” the, 501
Justeson, J.S., 353, 373, 402, 403
Justinian, 242
Jyotisa cycle, 294

K5113, four-sided vase, 390
kaaba black stone, 137
Kailasa, home of Shiva, 283–284
Kai Yuan Zhan Jing chronicle, 129
kakkabu rabû (“big star”), 135
kak-si-di (“shines like copper,” of Sirius),

143
kâla (Time), manifestation of Âdibuddha,

310
Kālacakra (Kâlacakra, Wheel of Time),

291, 300, 309–311
and eclipses, 310
mandala, 310–311

Kalasasaya temple, 461
Kalends, 249
Kalewa-makua, 346
Kali Yuga (Kali-yuga, Kaliyuga) era base,

98, 294, 300
Kallippic cycle, 100, 246, 327
Kallippos (Callippos), 100, 242, 246
kalpas, 282
Kamakau, Samuel, 345, 351
Kambuja, 300
Kamia (Yumans), 421
Kanchipuram temples, 284
Kandariya Mahadeva Temple, 281
Kane, 347
Kang Ripoche (“Precious Snow

Mountain”), 309
Kankui, crossed-sticks “to measure the

Sun,” 437
Kansas, 424
Kant, Immanuel, 255
Kan-te (Gan-de, Gan De), 324, 327
Kao-chhêng, 79
Kapoho crater, 352
Karakus, 481
Kark Rashivala, 82
Karnak, 73
Kārttikeya, 284
Kassite kings, 227
kataujak (“entrance to an igloo,” rainbow),

112
katun, 358, 359, 360
Kauai, 351
ka-ule-o-Nanahoa, 346
Kehoe, A., 206, 208
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Kehoe, T., 206, 208
Kepler, Johannes, 28, 30–32, 119, 120, 143,

147, 256, 257, 502
cosmology, 242
on eclipsed Moon visibility, 119, 120
“laws,” 31
optics, 257
supernova, 147

kerbstones, 172–173
Kerr, Justin, 391, 477
Kerran, 200
Kervilor, 200
Ketu, 34, 36, 284, 289, 309–310, 487, 499
Khajuraho, 281
Khmer empire, 301
Kho-hsing (“guest stars”), 146, 331
Khorsabad, 227–228
Khufu, pyramid of, 67, 261–262
Kikahahki Pawnee, 422–423
Kin, unit, 358, 359, 404
Kinchiltun, pseudo-unit (3,200,000 tun),

360
“King Arthur’s Round Table,” 180
“King of the Birds,” supernatural, 310
kingship as marriage to Ishtar, 215
King Tau fa’a Tupo’u IV, 346
King Tu’i tatui, 346
King Umi, 351, 352
King Yao, 314
Kintraw, 166, 194–195

alignments, 194–195
azimuth variation of sunrise, 199
ledge/platform, 195, 198

kisri (“lump” or “knot”), 135
Klopzow, 201
knot jaguar, 406
Knowth, 168–170, 172–174

carbon-fourteen date, 170
cruciform chamber, 170
intersite alignments, 169, 174
kerbstones, 172–173
“lunar” kerbstone, 174
“sundial,” 172, 174

Kogi (Cogui), 83, 432ff, 442, 444, 452, 478
ancestral gods, 434
asterisms, 435, 436, 455
astronomical alignments, 433
calendar, 435, 436, 437
eclipses’ importance, 436
gods and associations, 434, 478
Gourd Woman, 443
heliocentric ideas, 437
lineages and 20-day months, 435
months, 435, 463
Mother Goddess, 433
New Fire ceremony, 436
obsidian mirrors, 433
sacred numbers, 434
similarities with Mesoamerica, 437
Takina ceremonial site, 436
Temple(s), 432, 433, 436
Thunder God, 434

Kogi and Maya months, 438
Koguryo kingdom, 333
kolams, 490, 493
Kommagene (Commagene), goddess, 479

Konarak temple, 285, 309
chariot wheels, 285, 288
erotic sculpture, 285, 287–288
Jagomohana, 285
planetary gods of, 309

Königsberg, 256
Kopal, Zdenck, 130
kopput (“the track,” Milky Way), 429
kore, 251, 276
Korea, 6, 339
Koro-riwha-te-ao temple, 350
Koro-riwha-te-po temple, 350
Koryŏ kingdom, 339
Koryŏ-sa (“History of the Kingdom of

Koryŏ”), 339
kosmokrator, 251
Kozyrev, N.A., 130
Krishna, 281, 282
Krita-Yuga, 294
Krittika (the Pleiades), 291, 294, 296, 497
Kronos, 36
K-T event, 130(fn7)
Kuan tzu, 318
Kudurrus, boundary marker stones, 227
Kuei (Guei), 322
Kugler, Fr. F.X., 125, 229
Kukulcan (El Castillo, pyramid, temple), 2,

79, 403, 413
Kukulcan (Quetzalcoatl) (Morning Star),

363, 366, 413
Kultepe, 223
Kumba (waterpot, constellation), 304
Kumukahi and his Wives, 346
Kunchavitabueya, Lord of Water, 434
Kuo Shou-Ching, 79, 80
Kupihea, David Malo, 344
kura (kula; bird of Sungod), 350
Ku-ring-gai, Chase National Park,

Australia, 338
Kūrma, “king of the tortoises,” 488
Kurukshetra, battle of, 302
Kushans, 307
Kwakiutl, 428

Island, 428
Kyrgousious, Andrew, 88
Kyriake, 96
Kyungju (Kyōngju), 79

“la belle epoch,” 102
Lacaille, Nicolas Louis de, 10
Lacaille star designations, 10, 138
Lacandon Maya star names, 400–401
“Ladder of the Sun,” 346
Lād Khān, 288
Lagadha calendar, 292
Lakota, 425

star charts, 424
star lore, 425

Lambert (unit of surface brightness), 53
Lambert, Johann Heinrich, 53
Landolt, Arlo, 51
Langley, J.C., 172
Lang wei (“seat of the general”), 332
Lanvéoc, Crozon Peninsula, 165
Lanzon, 439

Laodice Thea Philadelphos, 478
Lapchi Kang, 309
La Rumerosa site, 421
Las Bocas pendant, 97
L’Astronomie Indienne of Roger Billard,

292
Last Supper, 250
last visibility, 237
latitude

determination of, 74, 76, 166
effect on diurnal arcs, 23
expressed in day lengths, 238
length of degree, 408
from the meridian altitude, 94
recognition of, 500
role in transformation equations, 18–22

lavas, 294
La Venta, 97
leap second, 94
Leda, mother of Apollo and Artemis, 214
Lee, Sidney, 69, 72
Le Gentil de la Galasiere, Guillaume

Joseph Hyacínthe Jean Baptiste,
125

Lehn, W., 62, 63
length(s)

of the day, 87–91, 104–107
of daylight, 87, 91

seasonal variation of, 89–91
of the months, 35
of the year, 100

lenses
of ice, 83
of pearl, 83

Leo IX, Pope, 149
Leo, constellation, 214–216, 271
Leo Minor, constellation, 271
Le Placard “baton,” 157–158
Les Eyzies, 97
Leto, mother of Apollo, 185
“Levant megalithic sites,” 216
Leverrier, Urbain Jean Joseph, 13
Levi-Strauss, Claude, 441, 449, 475
Lewis, David, 339, 341, 343, 346
Lhatori, 308
Li, Shih-Chen, 333
Li, son of first Marquis of Yi, 315, 322, 327,

328, 332
“liberal arts,” the, 251, 253
Libra, 271
Libya, 204
Libyan, monuments, 273
light and shadow effects, 95, 168, 169,

171–172, 176, 177, 412, 414, 420,
421, 439, 466, 487, 496

“Lightning,” Navaho asterism, 416
light pollution, effects on observing, 49
Liller, William, 346, 347
limmu, Assyrian notables list, 222
Limoges, Peter, 135
linear zig-zag function, 95
line of apsides, 294
linga, 281, 284, 301
linguistic conventions, 347(fn12)
Lion Horoscope, 479
Littauer, M.A., 158
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Litter-of-the-Sun, 147
Little Astronomy of Autolycos, 243
Little Dipper, asterism, 262
Little Ice Age, 129, 333, 343
Liu Hsin, 327, 330
Lives of Eminent Philosophers of Diogenes

Laertios, 126
Liu Xiang, 327
Llama, 449, 460
Llandegal in Gwynedd (Wales), 192
Local Civil Time, 93
Local Mean Solar Time, 86, 93
local meridian, 17, 93
Local Sidereal Time, 17, 93
local time, from heliacal rise/set, 76
Lochmaben, Dumfries, 179
Loch of Yarrows, 199

grid element size, 199
Lockyer, Norman J., 1, 2, 72, 104, 184, 193,

220, 240, 267–268
Locus Maponi (Lochmaben), 179
Logos, the, 474
Long Chronology, 223, 225, 227
Long Count, 358, 384, 396
Long Count dates, 358, 359, 373
longitude, 17, 28

determination of, 76, 166, 500
longitude of the ascending node, 31, 32
longitude of perihelion versus argument of

perihelion, 43
longitude of the perigee, 30
Long Meg and Her Daughters, 178–182

alignments, 179
labor to construct, 180
location, 179
markings, 179, 182

Lono, 276, 347
“Lord of Fire,” 416, 422
Lord of Fishes, 445
Lord of the Cosmic Dance, 281
“Lord of the Place of the House of Dawn,”

429, 494
Lords of the Day, 402, 422
Lords of the 15 tithis, 289
Lords of the Night, 375, 402, 403, 422
Los Angeles, atmospheric extinction, 54
Los Millares, Spain, site, 203
“lost city” of Wabar, 137
“Lost Pleiad,” 5, 141–143, 344
Lo Tsun, 330
Loughcrew complex, 175–176
Louis XIV of France (“Sun King”), 129
Lounsbury, Floyd, 354, 367, 402, 494
lower culmination, 39
low water, 104
Loyang, China, 80, 94
Luang, 303
Lucerne, Switzerland, 87
Lucifer (“bringer of light,” Phosphorus), 37
Lucretius, 244, 249
Lueng Ling-tsan, 330
Lumen (unit of luminous power), 52
luminance, 52, 53
luminosity, 53
luminosity class, 55
luminous exitance, 52

luminous power, 52
lunar; see also Moon

alignments, 30, 36, 166, 193
altitude(s), 64, 77–79
angular rate formula, 197
angular size, 30
anomalistic period, 34, 35, 36, 297
apsidal motion, 36, 327
azimuth variation, 30, 35–36, 166ff, 187ff
calendar(s), 30, 96–97, 99, 100, 327
civil month, 35
craters, 130, 131
crescent visibility, 75, 252
cycle and the Osiris myth, 261
daily motion, 97
day, 197, 305
declinations, 36, 73, 77–79, 195–196

perturbation amplitude, 195–196, 197
diurnal arc variations, 30, 35
eclipse(s), individual

of b.c. 2049 July 26, 226
of b.c. 2041 August 26, 226
of b.c. 1999 May 16, 224
of b.c. 1932 April 26, 226
of b.c. 1180 November 25, 321
of b.c. 424 September 28 to 29, 120,

121
of b.c. 146, 131
of b.c. 135, 131
of b.c. 4 March 12 to 13, 483
of b.c. 1 January 9 to 10, 483
of a.d. 33 April 3 (Crucifixion eclipse),

250
of a.d. 791 June 20, 396
of a.d. 921 June 23, 395
of a.d. 927 September 14, 122–123
of a.d. 1100 (dark eclipse), 120
of a.d. 1284 December 24, 397
of a.d. 1588 (dark eclipse), 120
at the Athenian invasion of Syracuse,

114
at the battle of Arbela (331 b.c.),

114–115
of Wu Ting reign period, 320
of Zimri-Lim reign period, 224

eclipses, general
ancient, records of, 121, 124, 223–225
brightness correlated with Kp index,

130
color, 127
duration(s), 115–120
frequency, 124
geometry, 124
limits, 117, 120
magnitudes, 120–121
umbral versus penumbral, 119

“gates,” 272
halos, 112–113
luminescence, 128, 130
major/minor standstills, 72, 73, 78, 166,

183–185, 187, 189, 191, 193,
195–197, 199–201, 347, 412, 456,
467

mansions, see lunar mansion(s) (general)
movement(s), 29ff, 384
myths among the Batak, 307–308

nights list (in Micronesia), 333
nodal regression, 30, 35–36, 95, 167, 190,

412
nodes, 31–35, 117–119
observations, 76–78, 412
occultations, 122, 128, 130–131
orbital acceleration, 105, 122
orbital elements, 30–34, 195–196

inclination, 31, 33, 195–196
orbital motion, 29ff, 117
parallax, 62, 64, 77–78, 247
periods, 34, 36, 96, 124–126, 190,

297–298, 327
phase(s), 30, 98, 261
phase angle, 134
refraction, 62, 166
Saka cycles, 305
sidereal period, 34, 36, 127, 297
standstills (q.v.)
tidal effects, 104, 161–162
tropical month, 34, 35, 297
volcanism (or lack of), 130

lunar mansion(s) (general), 6, 20, 35, 96,
294, 300, 334, 487, 495–498

ages of systems, 471, 496, 498
Antares, 469
Arab, 6, 322, 495–497; see also menazil
Asvini, 497
Buddhist, 487
Chinese (xius), 6, 316–317, 322–323, 329,

495, 497
gods of, 488
Greco-Coptic, 6, 497, 498
Harappan, 497
Indian (nakshatras), 6, 20, 96, 280, 282,

289, 296, 322, 494–498
Japanese (sei shuku), 334–335
Mongolian, 497–498
numbers of, 495–497
Pleiades, 291, 294, 296, 497
Spica, 497
stars of, 496
variants of, 495, 498
Vega (Abhijit), 96, 317, 496

“lunar sphere,” 109
lunar year, 495
lunation, 35
Lung Men caves, 330
Lung-shan culture, 313–314
luni-solar calendar, 292
luni-solar precession, 66, 67
Luther, Martin, 134, 256
Luxor, 87

sundial, 172
Lyell, Charles, 138

Mabon (Maponos, q.v.), 179–180
Macaws, 413, 436

associated cult, 413
Machacuay, “patron” star of snakes, vipers,

464
MacKie, Euan, 171, 194–195, 199
Mac nOg, 174–175, 179–180, 185
Macrobius, 243, 251

Saturnalia, 251
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Macurgum (as Mercury, North Africa), 273
Macurtum (as Sun/Mars, North Africa), 273
Madrid Codex, 353, 368, 389, 489
Maes Howe, 185–187
Magdalenian III period, 158
Magellanic Clouds, 11–13, 141
Magi, 300, 482–484, 486
Magic mirrors, 322
magic square(s), 290, 490–493
“magic telescopes,” 428
Magnesia, temple of Artemis, 240
magnitude(s), 51ff, 246

color excess, 55
color index, 52
of eclipses, 115, 120–121
of extinction, 50, 53–54
extra-atmosphere, 53–55
infrared, 51
limiting, 56
list of, 57–60
photographic, 51, 52
photovisual, 51
relation to illuminance, 52
systems, 51
transformation equations, 52, 55
unit, 52
visual, 51, 52

Mahābalipuram temples, 284
Mahābhārata, 281, 296, 301, 302
Mahākāli temple format, 281
Mahānirvāna Tantra, 308–309
mahapurusha (cosmic man), 284
Maharajah Jai Singh, 87

Observatories, 294
Mahāsiddhānta, 292
Mahavira, 279, 282
Mahayana Buddhism, 283, 302, 308
mahina, 347
Mahodayapuram observatory, Kerala, 80
Ma Hsu, 326
Maimonides (Moses ben Maimon), 254
Maitreya, 283
major standstills of the Moon, see

standstills
Majorville, Alberta, 206

Archaeological Phases, 206
Majorville Medicine Wheel, 206, 207,

208–209
Makara (crocodile), 498
Makemson, Maude, 170(fn7), 338–341, 347,

351, 378
Mali, 273
Mallorca, 203
Malta, megalithic temples, 201
Mama (priest), 433

parallel to Maya Mams, 437
Mama (Sun), 433
Mama Anahuarque, 463
Mamallqui Jirca, 444
mama ma (“New Path” of the Milky Way),

469
Mamana, 464
Mama Rayguana, 448
Mamari Tablet, Easter Island, 339
Mamazara, 447
Mams, Mayan ancestral gods, 394, 437

Manco Capac (“first Inca”), 464
Mandala(s), 284, 493

“Enlightened Body/Great
Bliss/Mind/Speech/Wisdom,” 310

Kalachakra, 291, 310–311
“Mandar widow-before-marriage”

asterism, 344
Mangaia, 276
Mangala, 309
Mangan-Ngana, 338
Mangareva, 345, 346, 350

observation points, 346
manifestations of Re, 265
Manilius, 144
“man in the moon,” 83
Manza stone circle, 334
Mao (Pleiades), 317, 322
Maori mythology, 339, 349
Maoris astronomy and culture, 341, 347
maple trees in seasonal myth, 429
Maponos (Mabon, son of Mellt), 174,

179
Māragha Observatory, 80
Marduk, 215, 217ff
Marichi-kunda, 284
Maricopa, 421
Marlborough Downs, 192
Marquesas, 338, 341
Marquis of Yi, 315, 322, 327, 328, 331
Mars (Ares), god; planet, 36, 239

angular size, 65
as Artagnes Hercules Ares, 478–479
associations in China, 328
association with monster riding Maya

month of Zip, 366
as a boar, 282
color index, 56
conjunctions (q.v.), 370, 372–373, 481
glyph, 362
identification with Junam in North

Africa, 273
identified with Sky Peccary, 391
on the Lion Horoscope, 479
as Morningstar among the Pawnee, 421,

423
orbital elements/parameters, 43, 44
retrograde motion, 37
synodic interval in the Dresden Mars

Table, 372–373
Marsden, Brian G., 133, 484
Marshack, Alexander, 79, 157–158
Marshall Islands, 341
Martianus Capella, 243, 251

Satyricon, 251
Martrand temple, 288
mask of Heisei (Death), 436
mass of the Sun, 92
Matariki/Mataliki (Pleiades), 341, 342
Matilam, as Jupiter, North Africa, 273
Matohi, lunar night in Oceania, 339
Matthews, Peter, 399
Matuku, 350
Mau (Pius Piailug), 343
Maui, 346, 350, 351
Maui’s canoe, 350
Maui’s fish-line, 351

Maumbury Rings, Dorset, 192
Maunder (Spörer-Maunder) sunspot

minimum, 129
Maurolycus, 192
Maurya court, 294
Mawangdui or Mawandui tomb, 134,

327–328, 332
Maya, 66, 353ff

calendar, 99, 355ff, 363, 382
Maya and Kogi months, 356, 438

constellations, 353
dates

3 Imix 19 Yax, 380
9 Ik 15 Xul, 367–368
9 Ik 15 Ceh, 368, 394
9 Ik 5 Mol, 368
1 Akbal 16 Muan, 378
13 Akbal 1 Kankin, 396, 398
13 Akbal 1 Kayab, 396, 398
9 Kan 12 Kayab, 359, 396, 398
13 Cimi 19 Ceh, 394
2 Manik 5 Uayeb, 395
12 Lamat 1 Pop, 367–368, 373, 375,

379, 380
12 Lamat 1 Muan, 359, 369, 370, 375,

378–379, 394
13 Muluc 8 Zotz, 370
11 Muluc 7 Kankin, 359
4 Eb 5 Chen, 396
2 Cib 14 Mol, 370
2 Caban 5 Yax, 396
11 Ahau 13 Pop, 368
1 Ahau 13 Mac, 370, 394, 398, 399, 403
1 Ahau 18 Kayab, 369, 370, 373, 374,

375, 394, 395
6 Ahau 18 Kayab, 370
7 Ahau 18 Kayab, 399
4 Ahau 8 Cumku, 359, 368, 372, 380,

396, 398
13 Ahau 13 Cumku, 368

mams, 437
“mythical time” realm, 380
myths, 406, 408
number system, 355–359
pottery

astronomical identifications of dates
on, 381

eclipse references on, 380
four-sided, bearing birth of a god,

390–391
similarities to Kogi, 354ff, 437
site map, 354
year, see Mesoamerica(n), 365-day year

Mayauel, moon goddess, 406
mean anomaly, 32
mean longitude, 33, 44
mean motion, 33
mean opposition, 56
mean solar day, 95
mean solar time, 86, 92, 93

relation to apparent solar time, 92
relation to sidereal time, 93

mean sun, 86, 92, 93
average angular rate of, 92
hour angle of, 92

mean synodic month, 97
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Méchain, Pierre François André, 133
Medicean stars, 83; see also Jupiter

satellites; moons
medicine wheels, 3, 73, 205ff

astronomical meaning of, 76, 209
calendrics in, 95, 209
individual

Big Horn, 3, 54, 76, 208–209
Fort Smith, 209
Majorville, 95, 206, 209
Minton Turtle effigy, 209
Moose Mountain, 3, 206–209
Roy Rivers, 209

Mediterranean planetary associations, 229
Mediterranean week, 309
medium caelum or mid-heaven, 39
Medusa, 240
megalith backsights, 72, 166
Megalithic

art, 168, 170–173, 176, 182
calendar keeping, 2–3, 163, 165, 172, 176,

177, 205
chronology, 160, 205
cup and ring markings, 161, 162, 179,

182, 190
mensuration, 160ff, 196ff
possible observing method, 196–199
precision, 193–194
problems regarding alignments, 162
stones, 159, 165, 167–168, 171, 172, 176,

179–184, 186–188, 190ff; see also
stone circle(s); stone fans

summary, 204–205
megalithic astronomy attested in Polynesia,

346
Megalithic Inch, 162–163
megalithic monument(s), 159, 160

chalk circles, 192
chronology, 160
classes of, 159
“coves,” 183
fore- and backsights, 72, 166
geometric grids, 196–199
geometry, 160, 162, 163, 178, 189
grid elements, 199
individual sites

Arbor Low, 182–183
Avebury, 163, 178, 180, 183, 192
Balearic Islands, 203
Ballochroy, 72, 194
Ballynoe, 180–182
Boitin, Mecklenburg (“Steintanze”),

201
Bookan (Ring of), 186
Brats Hill, 182
Brogar (or Brodgar) (Ring of), 163,

178, 185–187
Brugh na Boinne, 72, 168ff; see also

Newgrange, Dowth, Knowth
Cairnpapple, 183
Caithness, 196ff
Callanish, 183–185
Camster, 199
Carnac, Brittany, 163, 200
Castlerigg, 178–182
Crucuno, 163–165

Cumbrian, 178–183
Dirlot, 199
Dissignac, Brittany, 167
Dolmen de Menga, Antequera, 203
Dowth, 168–170, 173, 175
Formentera, 203
Gavr’inis, Brittany, 95, 167, 168, 200
“Hill o’ Many Stanes,” 196, 199
“Hunenbeten,” Oldenburg, 200
Kermario, 200
“King Arthur’s Round Table,” 180
Kintraw, 166, 194ff, 199
Klopzow, Mecklenburg, 201
Knowth, 168–170, 172–173, 174
Lanvéoc, 165
Le Grand Menhir Brisé (Er Grah),

200
Le Menec, Brittany, 200
Le Table des Merchands, 167, 168
Llandegal, Wales, 192
Lochmaben (Locus Maponi), 179–180
Loch of Yarrows, 199
Long Meg and Her Daughters,

179–182
Los Millares, Iberia (“tholos” tombs),

203
Loughcrew, 176–177
Maes Howe, 187
Mallorca, 203
Malta sites, 201
Marlborough Downs, 192
Maumbury Rings, 192
Menorca, 203
Merrivale, 195, 198
Mid Clyth, 163, 198, 199
Mnajdra, 201
Mull and Argyll sites, 193
Mzorah, North Africa, 204
Newgrange, 3, 72–73, 95, 162, 168–172,

178, 179
Odry sites, West Prussia, 201
Panteleria (“sesi” tombs), 204
Skara Brae, 187
Standing Stones of Stenness, 186–187
Stanton Drew, 183
Stonehenge, 3, 162(fn1), 187ff
Swinside, 182
Temple Wood, 73, 195–196
Tombs of the Giants, 203
Via (Stones of), 187
Visbeker Braut, Bräutigam, 200–201
Windmill Hill, 180

markings, 157–158, 161–162, 170–175,
179, 182

panoramas, 180, 181, 183
purposes of, 161, 162, 182, 196

navigation uses, 161–162
supporting populations of, 180, 182
transmission of information, 160–161

Megalithic Rod, 192
Megalithic Sites in Britain of Alexander

Thom, 166
Megalithic Yard, 160, 162–163, 178
Melanchthon, Philipp, 255–256
Melanesia, 338
Memphis, 265

Menat, 268
menazil, 322, 495–496
Menelaus, 247, 256
Menga, 303
Mêng Chhi Pi Than’ (“Dream Pool

Essays”) of Shen Kua, 137
Menkaura pyramid, 262
Menomini, 428
Menon, 244
Menorca sites, 201
menstrual cycle relation to the synodic

month, 99
Mercator, Gerhadus, 13(fn4)
Mercator projection, 13, 21
Mercedonius, 100
Merchant god, 372
Mercury, god, planet, 66, 425

“age,” 374
angular size, 65
as Apollo, 36, 239, 473, 479
associations of, in China, 318, 328
association with halos, in Polynesia, 114
association with, “Enlightened Speech”

mandala, 310
association with Quetzalcoatl/Kukulcan,

367, 384, 413
as Bean Lord, 453
birth of, 368
as Budha, 309, 473
as Catu Illa, 464, 465
conjunctions, 391, 395–396, 399, 479–481
glyphs, 362–363
as Hermes, 36
on the “Lion Horoscope,” 479
as Macurgam (North Africa), 273
maximum elongation of, 349
as messenger, 350
as Mitra, 298, 299
motions, 36, 37, 350
orbital properties, 43, 44, 131
as Seth, 262
sidereal “age,” 374
synodic interval in the Dresden Ring

Numbers, 374
synodic intervals and eclipse years, 362,

377
as Tir, 299
transits, 131–132
as “twin” of Venus, 368
visibility, 66
as Woden, 473
as Wotan, 36

Meri (Sun), 467
meridian altitude, 94
meridian circle at Samarkand, 80
merkhet, 76
Meroe, 3

daylength, 91
Temple of Amun-Re, 268

Merrivale, 195
geometric grids, 198

Meru, 283–284, 302, 308, 309, 330
Meshketi, 269
Mesoamerica(n)

365-day year, 95, 99, 355–358
alignments, 403ff
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Mesoamerica(n) (cont.)
asterisms, 400–403
ball game symbolism, 127
books, 353
calendar components, 355ff, 358
calendar correlations, 353, 359ff
calendar names, 363, 364, 365
calendar round, 357
chronology, 354
comet records, 134
date, 358, 359
day names, 356
“eve of,” 356–358
history, 353
interest in the tropical year, 391
Long Count, 358
months, 356
“moons,” 356
New Fire ceremonies, 382–384, 391,

422
observational techniques, 353
pectoral mirrors, 97
planetary conjunction observations, 131
planetary gods, 366
Short Count, 359
similarities with Pawnee practices, 438
site map, 354
tzolkin, 355, 356, 358
year (My), 356, 358, 377
zero, 356, 358, 373

Mesopotamia(n)
agriculture, 211
boundary-stone markers, 227
calendars, 95–97, 217–220
chronology, 212, 221–222ff
civil calendar, 97
civilization, 3, 211
constellations, 3, 215, 216, 220, 221
cylinder seals, 214
eclipse records, 223–226
iconography, 213
lunar calendar, 97
lunar months, 233, 235
planetary observations, 75, 131
planetary tables, 235–238
seasons, 218–219
sky map, 213–214
start of day, 86
Systems A and B, 90, 91, 96, 229ff

Mesozoic era termination, 130
“message” (in mythology), 475
messianic symbolism, 39
Messier, Charles, 13
meteor(s), 135ff

at the battle at Pharsalus in 48 b.c., 135,
249

bolide (fireball), 135
falls/finds, 137
fireball, 135
impact energy, 129–130
kakkabu rabû, 135
sporadic, 135

meteorite(s), 136ff
alleged comment by Thomas Jefferson,

137
classification, 136

records of, 137
Soko-Banja, 103

meteoroid, 135
meteor shower(s)(’s), 130, 133, 135ff

April Lyrids, 135–136
categories of, 136
and the First Crusade, 135, 254
list of, 136
radiant, 135
storms, 136

meteors in the sky, 330
Metonic cycle, 99–101, 168, 184, 185, 190,

219, 246, 267
Meton of Athens, 99, 246
Meur, John de, 254
Micmac myth of the Hunting of the Bear,

429
Micronesian

astronomy, 338–341
navigation, 339, 341, 343
star names, 342
use of sidereal month, 96

Mictlantecuhtli, 390
Midas (Mita), 223
Mid Clyth, 163, 196
Middle Ages, 78, 243, 249, 252–255
mid-heaven (medium caelum), 39
migrations across the Pacific, 343
Milbrath, Susan, 353–354
Milford Haven, 193
Milky Way, 2, 12, 61, 271, 325, 331, 402,

417, 418, 420, 429–430, 440, 446,
453, 465, 466, 469, 487, 493, 494

as night rainbow, 446, 466
as river of heaven, 331
as river of the sky, 466
as road of souls, 420
as a waterway, 271

Millennium, the, dating of, 101
Milton, John, 37
Mimbres pot, 413, 492
Ming Shih (“History of the Ming

Dynasty”), 332
minor planets (asteroids), 56
Minton Turtle effigy, Saskatchewan, 209,

493
Miquiquiray, 464
Mirco, 464
mirrors, 83, 322, 346

magic, 322
types of, 83
used for observation, 346, 433

Mismanay, 466
Misra Yantra (Miśra Yantra), instrument,

82, 294, 295
Mithra, 298, 299, 479
Mithradates I Kallinikos, 478, 481
Mithradates II, 478, 481
Mithraism, 250–251
Mithras, 34, 251

indentified with Hermes, 479
Mithridates I, 299
Mixcoatl (black god, Cloud Snake), 390,

399, 406, 408, 413, 423
Mixtec calendar, 382–383
Mnajdra temples, pillars, 201–202

Moche, 441, 459
art, 453
asterisms, 447–448
atlatls, 449
bowl as surveying/astronomical

instrument, 453
ceramics, 461
ceremonial calendar, 441
flood myth, 449
“grand scenes,” 441, 442, 445, 446, 448,

452
“grand themes,” 442
iconography, 438, 441ff
jaguars, 442, 446
pot(s), 442–445, 449–450, 452
pottery, 441
rainbow depictions, 447
seasons, 442
Thunder Twin, 450
“Tree of Life,” 456

Mo Ching, 83
mock mirage, 111
mock Suns (parhelia; sundogs), 113
Modherā temple, 288
Mohave, 418
moiet(y/ies), 337, 425, 452, 467
Moku Mana Mana, 352
Molino, Cristobal de, 463
Molnar, M.R., 482–483, 486
Moloka’i, 346
Mongolian astronomy, 309
Monkey-God-Star, 399
Montanari, G., 140
Monte Alban, 354, 405
Montesinos, 464
Montezuma, 2
Month(s)

anomalistic, 31, 34, 124
civil, 35, 100
draconitic, draconic, or nodal, 34
kinds of, 34–35, 100, 124–125, 463
sidereal, 34, 35, 97, 452
synodic, 30, 31, 34, 35, 97, 99, 100, 124,

327, 452
tropical, 34

Monumenta Brittanica of John Aubrey, 187
Moon; see also lunar

angular motion, 97, 104–105, 196–198
Aristarchus crater, 130
association with “the Hanged Fox,” 448
association with rain, 99
association with woman, 99
brightness scale for eclipsed Moon, 130
as Coyote, 421
crescent as a seasonal indicator of

direction, 344
cultural connections with rain, 99
cultural connections with woman, 99
darkness of, during eclipse, 135
diurnal arcs, 30
draconic period, 127
equatorial horizontal parallax, 64
god/goddess(es), 36, 332, 350, 366
gravitational attraction, 104
green flash, 111
halos, 112–114
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illusion, 62
impact cratering, 129–130
importance to Meglithic farmers, 161
inclination variation, 205
nights of, in Polynesia, 339, 341
“The Nine Roads of the,” 36, 327
possible volcanic event, 130
pottery images of, in China, 314
representations (real/alleged), 172–174
rise/set, 49–50, 187, 189, 191–192, 195
as Selene (q.v.), 239
sudden brightenings on, 134–135
transient events on, 129–130
used for tide predictions, 71
visibility during lunar eclipses, 119–120,

130
moonbow, 111
moonlight

effects of, 60–61
used for illumination, 71

moons
brightness and color, 56
Jovian (Medicean, Galilean), 56, 83, 275

Mooring Post, 268, 269
Moose Mountain, Saskatchewan, 3, 206

alignments, 206–208
Moran, Hugh, 491
morning/evening star(s), 37ff, 66, 216,

236–237, 419, 421, 423, 469
Morning Star cult, 428, 494
Morning Star sacrifice, 421, 494
Morocco, tumuli, 204
Moro de Eten, 441
Morrill’s Point, 429
Morris, Steven L., 141
Moses, 220
Moses Maimonides, 254
Möstlin, Michel, 143
Mother Earth, 417
Mother Goddess, 332, 433
Motolinia, 2, 403
Mound Builders, 426
Mountain sheep (Orion’s Belt), 499
Mount Blanco (White Shell Mountain),

415
Mount Hermon, 216
Mount Hesperus (Jet Mountain), 415
Mount Humphrey (Abalone Mountain),

415
Mount Kailash (Kailas, Kailasa, Kang

Ripoche), 283, 309
Mount Lemmon, 111
Mount Mandara, 488
Mount Meru (or Sumeru), 283, 302, 308,

309, 330, 486
Mount Olympus, 114
Mount Pastukhov, 61
Mount Sinai, 114
Mount Sumeru, 330, 486; see also Mount

Meru
Mount Tabor, 216
Mount Takpa Shelri, 309
Mount Taylor (Turquoise Mountain), 415
Mount Vesuvius, 249
Moustier, Le, 200
Mouth of the Toad asterism, 444

muan, 436, 437
Mu’ayyad ad-Dı̄n al-’Urdı̄, 252
Muhihu (Sun), 469
Muiska culture, 437
Mukteśvara temple, 284, 286
Mulajadi na Bolon, Batak High God, 308
Mul Apin (mulAPIN), 75, 218, 220
Mulkuexe, Kogi god, 435
Mull, 193
Müller, Johannes (Regiomontanus), 254
MUL SIDmes (Akkadian name for “Normal

Stars”), 221
multiple Suns, 113–114
mummies, 260
Myanmar asterisms, 300
Mycenaean invasion of Crete, 239
mythology/myth(s)

armature, 475
association of Brugh na Boinne,

174–175
astronomical interpretations of, 473, 475,

476
classes/individual

agricultural, 307, 429, 440
Aphrodite in the net of Hephaestos,

239
cornucopia, 185
cosmic, 429
decapitation, 127, 185
eclipse, 127, 185, 380, 382, 421
flood, 449, 465, 490
hunting bear, 421, 422, 429
lunar, 261, 350
opossum, 475–476
Osiris, 261–263
precession (alleged), 251, 262, 421,

425, 438, 475, 476
solar and/or lunar, 349–351, 427–429
Star Woman, 440, 468, 469, 473, 475,

476
Twin Star gods, 363, 380, 429
code, 475

in/among the
Amazon, 440, 444
Andes, 464–465
Australia, 337–338
Babylon, 38
Barasanas, 469
Batak, 307–308
Bororo, 467
Celtic, 174–175, 185
Cora, 372
Cowlitz, 428
Dogon, 274–277, 473
Hyperborean, 184
Inca, 465
Inuit, 427, 429–430
Iroquois, 429
Kwakiutl, 427
Maori, 339, 341, 350
Mesopotamia, 213
Micmac, 429
Mimbres, 494
Moche, 449
Nimkish, 428
Northwest, 427

Papago, 449
Polynesia, 276–277, 347–351
Quechua, 466
Sherente, 468
Skokomish, 428
Taino, 470
Tami, 307
Tenaktak, 428
Tlaskenok, 428
Tlingit, 428
Toba, 308
Toradja, 307
Trio (Surinam), 440
Uto-Aztecan, 349, 350
Wasco, 428

message, 475
structure of, 475

Mzorah, site, 204

Nabonassar, 97
nadir, 14
nadir Sun, 466
Naiads, daughters of Phorcys, 203
naks.atras (nakshatras), 96, 279–280, 291,

294, 296, 322
nakshatra system, 475

origin, 6
purpose of, 96

Namoratunga, 277
Nana, 307
Nanakuli Ahupua’a, 351
Nandi, cosmic bull, 281
Nandis, 284
Nandı̄śvara-dvı̄pa, 282
Nandivarman, 284
Nan dou (Southern Dipper), 324
Nangar, the Carpenter, 217
Naranjo, 399–400
Narasihavarman I, 284
Narasihavarman II, 284
Narasimhadeva I, 285
Narratio prima (First Report) of

Copernicus, 255
Nası̄r ad-Dı̄n at-Tūsı̄, 252
Nataraja, Lord of the Cosmic Dance, 281
Nautical Almanac, 28
nautical twilight, 60
Navaho astronomy, 411, 415–417, 418, 425

asterisms, 415–417
calendar, 418
star map, 417

Navel Mountain (Hiku-navangu),
492–493

Navetas, Balearic Islands tombs, 203
navigating gourd, 344–345
navigation, 74, 76, 161, 341ff

with an astrolabe, 77
with the Moon, 344
with stars, 76, 343
with the Sun, 74, 77, 253, 343, 344

Nazca, 453–457, 460
alignments, 460
biomorphs, 455
geoglyphs, 453–455
textile, 456–460
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n-body system, 33–34
Neanderthals, 157
neap tides, 104, 161
Nebuchadnezzar, 260
Necker Island heiaus, 352
Necthan, 175
Needham, Joseph, 36, 79, 80, 83, 94, 112,

128, 134, 146, 148, 314–317,
320–322, 326–328, 332, 495

Neferhotep I, 223
Nefertari, 268, 269
Nefertiti, 223
Nehemiah, 219
Nemrud Daği (Nemrud Dagh, Nemrud

Dag), 478–481
Neolithic, activities, 158–160
Neo-Platonism, 254
Nepele, 337
Neptune (Poseidon), god, 175
Neptune, planet, 13
Nero, Roman emperor, 249
net of Hephaestos, 239
Neugebauer, Otto, 1, 42, 87, 89, 95–96, 100,

101, 125, 126, 211, 218, 229–240,
252, 254, 259ff, 272–273, 325, 479,
485

Neugebauer, P.V., 127, 262
neutron star, 147
Newark earthworks, 426
New Fire Ceremonies, 382, 384, 391, 422,

436, 437
Newgrange, 3, 73, 168–172, 173, 178, 186

alignments probability, 172
carbon-fourteen dates, 170
inter-site alignments, 169, 174
kerbstones, 170–171, 172
quartz crystal facing, 170
“roof box,” 169, 170
shadow effects, 95, 170, 171
spirals, 170–175
standing stones, 171–172
stone circle, 171–172, 186

New Guinea, 341
New Path (mama ma), 469
Newton, Isaac, 21
Newton, R.R., 121, 130, 222
Newtonian laws of motion, 21
New Zealand, 338, 341
Nez Perce legend of the lost Pleiad, 142
Ngana, 346
ngunalatri, 305
Ngurunderi, 338
Nha, Il Seong, 333–334
Niao Hsing (“Bird Star”), 317
Nibiru, sky “station,” 217
Nicholas of Cusa, 254
Nicobar Islands, calendar sticks, 158
Night Rainbow, 446
Night Sun, 432, 437
Nihongi (“Chronicles of Japan”), 335
Nile flooding, 114
Nimkish, 428
NINDA unit, 85
Nine Lords of the Night, 402–403
Nine Planets, 289
Nine Roads of the Moon, 36, 327

Nine Wind brothers (as Venus and
Mercury), 363, 366–368

Nirghataketu (meteor), 341
nirvāna, 283, 308
Nissanu, 219
niu (ox, Vega), lunar mansion, 496
Niyat Chakra Yantra instrument, 82, 294
Noble Eight-Fold Path, 283
nodal regression, 30, 36, 95, 123, 127, 167,

190, 273, 412
node(s), 117, 374
Nodons (Nuadu), 175
Nommo, 276
Nonakadō stone circle, 334
Nones, 249
“normal stars” (Normalsterne), 221, 222,

498
North, establishment of, 166
north celestial pole, 4, 13, 67, 76, 77, 166,

220
determination of, 166
interpretation of, 182
and Polaris, 344

Northeast (America) cultures, 428–429
Northern and Southern Celestial

Hemispheres, The, of Albrecht
Durer, 4–5

Northern Lights, see aurora
North/South Geomagnetic Poles, 110
North/South Points of the horizon, 15, 166,

182, 294
North/South Poles, motion of, 93
Northwest (America) cultures, 427–428
Notus, wind, 109
Novae, 144, 146

individual
novae of 4, 5 b.c., 484
TY Pyxidis (recurrent nova), 146
V1500 Cyg (Nova Cygni 1975), 146

list
ancient, 147
brightest, 146

Novaya Zemlya effect, 62, 63
Nuadu of the Silver Hand, 175
Nubia, 259
numbers

cultural treatment of, 473
numbers of, 329

Nunmaiut of Alaska, 430
Nut, sky goddess, 14, 295
nutation, 67
Nuttall (or Zouche) Codex, 353, 367,

382, 390, 394, 396, 397, 422,
429

Nyamikarina, Venus as evening star,
469

Nyi, “the center,” 469
nyokoa, the stars, 469
nyoko anya (“Star Snake”), Barasana

constellation, 469
nyokoaro (“Star Thing”), Barana

constellation, 469

Oahu alignments, 351
oblique ascensions, 17

obliquity of the ecliptic, 21, 25, 28, 29,
72, 103, 107, 194–196, 252, 439

calculation of, 103
Copernicus’s theory of, 256
variation in, 103, 295

observation(s)
limited by cloud, 50
limited by Rayleigh scattering, 50
limited by smoke, 49
on magnitude scale, 51, 52

observatories
known

Alexandria, 49
Chou Kung, 79
Hveen, 78
Jaipur, 82, 292
Jantar Mantar, 82, 294
Mahodayapuram, 80
Maragha, 80, 252
Old Beijing, 79–80
Quito, 466–467
Rothney Astrophysical Observatory,

92, 94
Royal Greenwich, 79–80
Samarkand, 80, 81
U.S. Naval Observatory, 80

possible/alleged
Ballochroy, 72
Brugh-na-boinne, 72
Camster, 199
Caracol, Chichen Itza, 79, 410
Chomsongdae, 79
Hill a’ Many Stanes, Mid Clyth, 3, 196,

198, 199
Kintraw, 194–195, 199
Loughcrew, 176, 177
Loch of Yarrows, 199
Merrivale, 195, 198
Quechua, 466
Stonehenge, 187–193
Temple Wood, 73, 195–196

observing “seats” for solstices, 427
obsidian mirrors, 83, 353, 433
occultation(s)

of Mars by the Moon, on 357 b.c. May 4,
131

of Spica by the Moon, in 294 b.c., 131
ocean currents and swells, as navigational

aids, 343, 344
Oceania, 337ff
Oceanic

calendrics, 337, 338, 339, 346, 347, 349,
351

cultures, 338ff
ancestors, 338
astronomy, 339–341, 344, 347, 349
cosmology, 347–350
dreamtime, 337

navigation, 339, 341, 343, 344, 345
navigators, 341, 343

O’Connell, Fr. D.J.K., 111
Octavian (Caesar Augustus), 264
Oddyotakesari, 286
Odry intersite alignments, 201
Oengus (Aengus, Aongus) Mac nOg, 174,

175
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Oenpelli-Liverpool River cave paintings,
337

Official Dynastic History of Ma Tuan-Lin,
331(fn21)

Ohrmazd, 299
O’Kelly, Claire, 171
O’Kelly, Michael, 161, 169–171
Old Beijing Observatory, 79–80
Old Path (buku ma), 469
Old Temple, Chavin de Huantar, 439
Olmec(s)

artifacts, 97
mirrors, 83
pyrite mosaic, 97

Olympia, temple of Zeus, 240
Oma (Uma), Aymara “water,” 463
Ōmachi stone circle, 334
Ondegardo, Juan Polo de, 368, 463, 464
One Ahau (“One Flower,” Hun Ahau,

Hun Hunahpu), 370, 395
One Crocodile, start of Tzolkin cycle, 356
One Lord (Hun Hunapu), 380
On Intercalary Months and Days of

Hipparchos, 95
On the Length of the Year of Hipparchos,

95
On the Moving Sphere of Autolycos of

Pitane, 243
On the Nature of Things of Lucretius,

244
On the Revolutions of the World of Nicolas

Copernicus, 255
On the Risings and Settings of Autolycos of

Pitane, 40, 243
ontological proof of the existence of God,

255
Ophiuchus, 271
Öpik, E.J., 130
Opossum(s)

gods of the uayeb, 394
as a symbol of rebirth, in astronomical

myths, 475
and the theft of fire, 372

Oppolzer, Th. Ritter, van, 122, 124, 126,
127, 250, 296, 375

opposition, 37, 40, 41, 237
Optics of Ptolemy, 61, 83
optimum voyaging conditions, 343
oracle bones, 126, 314, 316, 317, 320, 321
oracle of Balaam, 483, 484
orbital elements, 31–33, 43–44

of the Earth, 43, 92
list

ancient, 44
modern, 43

perturbations in, 32–34
Oresme, Nicholas, 254
Oriental (rat) zodiac, 289, 318, 322, 333,

491, 499
Origen, 134, 228, 251, 474, 484

on the Christmas star, 134
and cometary portends, 134, 251, 484
Contra Celsu(s/m), 134, 228, 484
on the Logos, 474
on the multiplicity of worlds, 251
on principalities and powers, 474

on the restoration of perfection, 474
on tripartite creation, 474

Orion, 261–263, 269–272, 455, 469
as a chief’s hand, 425
“organized,” 475

Orion Nebula, 12
Orion’s Belt, 262, 269–272, 277, 299, 304,

400, 421–423, 436, 437, 443–445,
452, 455, 469, 487, 492, 494, 499

as an arrow, 304, 494, 499
associated with the Aztec fire god, 422,

492
associated with Toad, 455
as a boatman, 271
as a coyote’s arrow, 437, 494
as deer, 423, 494, 499
as a ladder, 443–444
as mountain sheep, 421, 499
as a “serpent frame,” 444, 452
as a turtle, 422, 425, 487, 493
as a “turtle boy,” 493
as a watercraft, 493, 494, 499

orogenic clouds, 114
Oromasdes (Ahura Mazda), 298, 299,

479
Orthographic projections, 252
Osage, 425–426
Osiander, Andreas, 255–256
Osiris, 261, 262

as a lunar cycle, 261
myth, 261–263

Otto, Rudolf, 114
Our Father the Cayman, 440
Our Mother the Gourd, 440
Ovenden, Michael W., 208, 220
Ovid, 142

Paalmul conical tower, 410
Pacal, “Shield” of Palenque, 362, 391, 394,

399, 499
Pacal’s coffin, 499
Pacaritampo, 466
Pachacuti (Pachakuti, priests), 449,

463–465
Pachacutis (World Ages, “earth-turning,” or

Suns), 443, 449, 464
Pachatierra Pachatira,

figures/constellations, 466
Pachekas, 283
pachisi, 474
Pacific Northwest, 427
Paha, “Sun Priest,” of the Chumash, 419
pahoehoe lava, 352
Paitāmaha Siddhānta (or

Paitāmahasiddhānta), 291, 293
Paiutes, 421
Palace of Darkness, 315
Palaeolithic

alleged tally records, 157
astronomy, 157–158
calendar keeping, alleged, 2
in India, 279
period, 157
petroglyphs, 70

Palenque, 363, 368, 370, 377, 405

“Palenque Triad,” 363
Pali, 302
Pali Buddhism, 283
Pallas, asteroid, 56
pan-Babylonismus school, 6
Panca Siddhantika (Panchasiddhantika,

Pañca Siddhāntikā) of
Varāhamihira, 6, 252, 292, 293,
297, 500

Panchenko, D., 126
Pang, K.D., 110, 120, 121
Pannekoek, Anton, 23, 242, 256–257
Pantelleria, 203–204
Papago, 350

flood myth, 412
kinship groups association with asterisms

and calendar divisions, 412
Pappas, 239
Paps of Jura, 194–195
Paps of Morrigan, 175
Paqo(s), Quechua male alpaca; shaman,

465
Paracas textile, 456–460
Paradise Lost of John Milton, 37–38
Paradise valleys of Tibet, 308
Paraiba, 468
parallactic instrument of Ptolemy,

77–78
parallactic ruler, 80
parallax, 2, 14, 42, 63, 64, 77, 109, 247
paranatellon, 75
paranatellons of Aratos, 498
paraselenae, 113
parchment curl, 103
parhelia, 113
Paris Codex, 353, 378, 402
Parker, Richard A., 260–265, 268–271
Parmenides of Elea, 241
Parrot as messenger of the Sun, 350
Parthenon, 240
Parthian kingdom, 299–300
Passage graves, 167ff, 186
Passband(s), 51–52
Passover, 101, 250
“path of the spider,” 345
paths of Anu, Enlil, Ea, 218–219
patolli, 410, 474
Paulisa Siddhānta, 293
Paul of Tarsus (St. Paul), 137
Paulus Alexandrinus, 293
Pavo, constellation, 467
Pawnee, 421ff

asterisms/constellations, 424
black god, 423
east-west associations with gods and

goddesses, 423
lodge as model of the cosmos, 422, 425
sacred bundle of the Evening Star, 422
scaffold, 422
similarities to Mesoamerican groups,

421ff
Sirius color, 144, 424
star lore, 423–424
village layout, 423

Pawukon cycle, 303
pecked circles, 404, 408
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pecked crosses, 73, 404, 408, 410
Pedersen, O., 95 
P’ei-li-kang Culture, 313
Pei-Tou (Beidou), “Northern Dipper,” 134,

315, 322, 332
pelelintangan, 303
“penis of Nanahoa, the,” 346
Penrith, sites, 178, 180
Penrose, F.C., 240
penumbral eclipse zone, 116, 117
Pepet, 303
peret min, 261
Perfect Discourse, The, attributed to

Asclepius (Imhotep), 259
perihelion, 25, 44
periodic and secular variations, 31
Persephone, Orphic goddess (underground

aspect), 73, 239, 251
Persepolis, 73, 299
Perseus constellation, 240, 251
Persian Wars, The, of Herodotus, 114,

126
personal astrology, 250, 253, 267
personal equation, 51, 53, 55
Perspectiva of Roger Bacon, 83
Pe Sla, “the center” (N. star of Orion’s

Belt), 425
Peter’s Mound, 193
Petit Mont, 200
Petroglyphs, 70, 408, 410, 412, 421,

468–469, 494
Peuerbach (Peurbach, Purbach), Gustav

von, 135
Phaenomena (Phainomena) of Aratos

(Aratus), 9, 241
Phaenomena of Euclid, 246
Phaenomena of Eudoxos, 9, 241
Phaethon (Dios, “Radiant planet of Zeus,”

Jupiter), 36, 479
Phainomena of Ovid, 142
Phainon (Kronos, Saturn), 36
Pharsalus, battle of, 136, 249
phase angle, 56
Phêng-hsing (“tangle star”), 331–332(fn21)
Philby, H. St. John, 137
Philo (Philo Judaeus), 474, 476
Philolaos of (Croton/Tarentum), 241, 244
Phorcys (Boar), 203
Phosphorus (Venus as Morning Star), 37
photographic plates, 51
photometry system, UBV, 51, 52
photopic (day) vision, 53, 65
Phraates II, 299
Phrygia, 223
Pi, lunar mansion, 322
Piazzi, Giuseppe, 10
Picacho Montoso, 408
Pickering, Edward C., 142
Pico de la Mirandola, Giovanni, 254
pictographs, 420
pictun (pseudo-Maya unit: 8000 tun), 360
“Pig People,” The, 187
pillar stone of Buidi, 175
Pima, 417
Pindar, 204
Pine Tree Burial Mound, 334

Pingree, David, 217–218, 253, 291–293, 294,
296, 300, 307, 325, 499, 500

pinhole camera, 83
pinyin romanization, 315
Pirua (Jupiter), 464
pis, 437
Pisces, 272
pispiska, 436, 437
pit of the Sun, 346, 350
pitu (seven; Pleiades), asterism, 344
Pius Piailug (Mau), 343
Le Placard “baton,” 157–158
plagues, attributed to astronomical

phenomena, 253
Plains Indians 

the cosmos symbolization, 205–206
Sun Dance, 206

Plaka district of Athens, 205
planet(s); see also planetary

brightness and color, 56
color associations, 143
definition, 36
drawn by animals, 499
drawn in chariots, 499
identification, 500
inferior versus superior, 40, 41, 56, 236,

238, 239, 244, 247
maximum angular sizes, 65
ullursiaqjuat, Inuit “great stars,” 429

planetary; see also planet(s)
ancient parameters table, 44
apparent motions, 37, 39ff
associations in the Mediterranean,

227–229
associations with the burials of Tuatha

de Danann, 175
associations with the Five Elements, 318
Babylonian theory, 236ff
band, 362
configurations over a synodic cycle, 39,

218, 236–237, 327, 369–370
conjunctions, 35, 40–42, 237, 239, 315,

328, 368, 369, 449
as dynastic ancestors, 473
gods, 36, 38–39, 273, 284, 286, 289, 296,

298, 299, 309, 363ff, 434, 478–479,
487

Maya glyphs, 362–363
names, 36–37
nature, 249
observations, 13, 42, 75, 241
orbital elements/parameters, 30–33,

42–44
orbital motion, 30–31, 33–34
order and the week, 96
parallax, 42
periodicities, cycles and

interrelationships, 42–44,
237–238

phenomena, 39–40, 41, 229, 236–237,
373–374

precession, 67
spheres, 96
week(s), 96ff, 499

Planetary Hypotheses of Ptolemy,
248, 249

Planetary, Lunar and Solar Positions 601
B.C. to A.D. 1 at Five-Day and
Ten-Day Intervals of Bryant
Tuckerman, 506

planisphere, 77
Plato, 126, 243–244, 251, 254

allegory of the cave, 244
cosmic theology, 251
view of the universe, 243

Platonism, 244
The Republic, 243–244

Plato Tibatinus, 254
Plaza of the Pleiades, 456
Plaza of the Sun, 456
Pleiades, 1, 10, 12, 141–143, 435, 436, 448,

465
acronychal rising/setting, 23, 29, 114
Akire-Doge, 467
and ancestral origins, 307, 417, 473
asterism in California, 421
Aztec observations, 400
and Black God, Lord of Fire, 416
as Bobolinks, 469
calendrical marker in South America,

341, 421, 431, 441, 442
“chaotic,” 475
Cuzco, lack of alignments at, 463–464
depictions at Teotihuacan, 372, 405–406
depictions in Babylonia, 214–215
disappearance of, 441
drawn as a stylized jaguar, 405–406
as drunken youths, 408
Egyptian identification of, by Pogo, 271
heliacal rising of, 23–24, 40, 202, 217,

219, 244, 307, 317, 337, 405, 406,
436, 463, 465, 467, 470, 471

heliacal setting of, 22–24, 40, 114, 405,
456

identification list, 141–142
among the Ipai, 418
Jaguar map, 83
“Lost Pleiad,” 55, 141–143, 344
as a lunar mansion (Krittika), 291, 294,

296, 497
as “The Many,” 401
Mao, 317, 322
as Marketplace, 400
Mataliki, 342
Matariki, striving with Puanga, 341
in Mesopotamian iconography, 214, 215
as a naked, old woman, 452
Old Woman, 443
origin of, in Australia, 338
origin of stellar “patrons” in the Andes,

464
pit in the Black Point ceremonial

Pathway, 417, 418
pitu (“seven”), 344
“rainy,” 114
rising at Callanish, 184
rising at Nazca, 456
rising/setting at Teotihuacan, 73, 405–406
as “Running girls” among the Pima, 417
as the Sandal, 405
small stars near, 448
in Southeast Asia, 304, 306, 307
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star cluster, 1, 10, 12
star identifications, 141–142
“star woman,” 469
Sururu, brothers, 467
Teotihuacan alignment, 192
Toradja descent from, 307
Tzab (rattlesnake’s rattle), 400
Uxa, 436
as weeping children changed to frogs,

470
in “Works and Days,” 23–24
year marker in Oceania, 341, 421, 442
zenith passage of, 405

Pliny the Elder, 134, 143, 249
Plotinus, 254
Ploughman constellation, in Mesopotamia,

215
“Plough Stars,” asterism, 344
Plutarch, 100, 116, 136, 249
Pluto opposition magnitude, 56
Pogo, Alexander, 269, 271
Pogson, Norman, 51
pohaku (standing stones), 346
po-hsing (“sparkling star”), 331, 332, 484
Polaris, 67, 138, 166, 205, 316, 322, 344, 421
polarization of sunlight, 253
polar motion, 67
Polemarchus, 242
Polynesia(n/s), 76, 96, 144

instruments, 344–346
linkage between Mercury and solar

halos, 114
megalithic astronomy, 346
use of sidereal month, 96

Poma, Guaman, 463
Pomo stick bundles, 421
Pompey, 136
Ponting, E., 183–185
Ponting, M., 183–185
Pontius Pilate, 250
Popol Vuh (Book of Council), 362, 379,

395, 408
Porphyry, 251
Poseidon, 204, 239
Poseidonia temples, 240
Poseidonios (Posidonius), 134, 245
post-glacial rebound, 106
pottery, used for dating, 102
power

luminous, 52
radiant, 52
unit, 52

Prabhūtaratna, Buddha, 330
Praesepe (“Beehive”) star cluster, 12
praharas, 285
Prajapati, “Lord of Animals,” 362, 494
prang (central tower), 302
precession, 3, 18, 21, 49, 55, 66–67, 75, 95,

202, 246, 248, 249, 251, 252, 256,
300, 307, 310, 475

alleged Maya knowledge of, 378
cause of difference between sidereal and

tropical years, 95
computational procedure, 66–67
Copernican treatment of, 256
effects of, 22–24, 66–67, 75, 95

effect on astronomical dating, 240
encapsulation in myth and poetry

(alleged), 251, 475, 476
general, 67
Hipparchos discovery, 109, 246, 475
luni-solar, 66, 67
trepidation, 252, 256, 475
types of, 66, 67

precipitation associations, 114
precision

lack of, 394
measurements, 2, 42–44, 86, 95, 193–199,

237–238, 246–248, 355
Prendergast, Frank, 171, 172
Presa de la Mula, Coahuila, 417
Prescelly Mountains, 192, 193
Priene, temple of Athena Polias, 240
primal numinous awe, 114
Primal Sun, the, 469
prime meridian, 18
Princeton 1 vase, 380
Princeton 16 vase, 380
Princeton vase 4, 380
Principles of Geology of Charles Lyell, 161
Priscilla, 483
Problems of Aristotle, 83
Proclos (Proclus), 117, 244, 249(fn42), 251
Procyon, equated to nangar, the Carpenter,

217
prograde (direct) motion, 37, 41
proper motion(s), 67–68, 70, 71

effect on rise and set azimuths, 75
list of, largest, 70

Proslogium of Anselm, 255
protective amulets, 477
“Proto-Elamite” period, 298
Protoevangelium of James, 483
Prutenicae tabulae coelestium motuum

(“Prutenic Tables”) of Erasmus
Rheinhold, 256

Psalms, The, 219
“psychic unity of mankind, the,” 474
Ptah, 268
Ptolemaios, Commagene ruler, 478
Ptolemy(‘s) (Claudius Ptolemaeus), 9, 13,

25, 28, 29, 34, 36, 37, 44, 49, 61,
77–78, 86, 95, 97, 122, 131, 134,
187, 241, 246ff, 501

accurate distance of the Moon, 77–78,
247

Almagest (q.v.) 
astrolabe description, 77
astrolaben, 77
on the brightness of Sirius, 144
on the color of Sirius, 143–144
conversion between equinoctial and

seasonal hours, 86
eclipse lists, 121, 122
on eclipses, 122
evection, discovery, and first report, 34,

247
first definition of “year” as the tropical

year, 96
fraudulence, 248
Geographia, 248
instruments, 77, 78

length of the year, 96
lunar parallax, 77–78
model for the Moon, 252
observing site, 49
orbital theory for the Moon, 247–248,

252
parallels of latitude, 91
precession value, 246, 256
recognition of sundial imprecision, 87
rounding off error, 86
star catalogue, 248
Tetrabiblos, 248, 501
use of the “Astronomer’s Year,” 95

Ptolemy III, Euergetes I, king of Egypt,
264

Ptolemy IV, Philopator, 264
Puanga (Rigel, zenith), 341
pu (Callipic) cycle of China, 327
Pueblo(s), 415

alignments, 414–415
myths, 411, 413

Pueblo groups, 411ff
Pukapuka, 341
Pukui, Mary Kawena (Wiggin), 346
Pulque, goddesses of, 379, 408
Pu’lulani’huli, “the hill of the turning

around of the sky,” 351
Puluwat, Caroline Islands, school of

navigation, 341
Puna lighthouse, 346
punctum aequinoctialis, 17
Purple Mountain Observatory, 321
Purunruna (3rd World Age), 464
Pusya, lunar mansion, 310
Puuc area of Yucatan, alignments, 404
Pu’u Kuki’i, 352
Pu’ulanihuli, “the hill of the turning of the

sky,” 351
Pylos, 240
pyramid(s), 67, 261–262
Pyroeis (Pyroeis Herakleos: “Fiery Planet

of Herakles,” Ares, Mars), 36, 479
Pythagoras, 185
Pythagorean triangle(s), 163, 171

at Crucuno, 163
at Newgrange, 171

Qian Yuanguan, tomb of, 323
Qorra (Thabit Ibn Qorra), 252
quadrant, instrument, 78
quadrant ambiguity, 17
quadrature (planetary configuration), 40,

41
quadrivium, 243, 251
quantum hypothesis and megalithic

measurement, 162, 163
Quechua(s), 462ff

games of chance, 448
Queen Songduk, 79, 333
Questiones Naturales of Seneca, 134
Quetzalcoatl (Kukulcan), 362–363, 366,

367, 384, 389, 390, 403,
412–413

as a bearded ruler, 367–368
descent of, 390
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Quetzalcoatl (Kukulcan) (cont.)
identified with Mercury/Venus, 362, 363,

366–367, 384
Nine Wind (9 Ik), 363
temple of, 403
transformation from peaceful to warlike

god, 367, 403
Quiantopa (Andean star name), 464
Quiberon, 200
Quinault astronomy, 427
Quintus Curtius Rufus, 114–115
quipus, 460, 462–463
Qutb ad-Dı̄n ash-Shı̄rāzı̄, 252

rabbit in the moon, 494
“rabbit tracks,” Navaho asterism,

416, 417
radial velocities, 67
radiance, 52, 53
radiant (of meteor showers), 135
radiant power, 52, 53
radioisotope dating, 102–103
Ra-Hor-Akhty, 278
Rahu (Rāhu), 36, 284, 287, 289, 309–310,

487, 499
Rainbow Snake, 338
rainbow(s), 62, 111–112, 254

deities, 111
“entrance to an igloo,” 112
mechanisms, 111
in Moche iconography, 447, 448
secondary, 111–112
tertiary, 111

Rain God(s), 408
Maya Chaac, 372

“rainy Pleiades, the,” 99, 114
Rājasthān temple, 288
Rama, 281
Ramadan, 75, 99
Ramathibodi I, 302
Ramathibodi II, 302
Ramayana, 281
Rama Yantra, 82, 294, 295
Rameses (Ramses, Ramesses) II, 222, 226,

228, 269
Rameses VI, 76, 268
Ramesside kings, 76, 77, 265
Ramesside star clocks, 76, 77, 260, 265–266,

268–271
Rampona Chronicle, 130, 149
Rānakpur temple, 288
Rapid Alternate Detection System, 49
Rata, 346
ratha (chariot) temples, 284
rat (or Oriental) zodiac, 289, 317, 318, 322,

333, 490, 499
Ravenna Geographer, 179
Rayleigh scattering, 50, 54, 111

limiting observation, 56
Re (cf., Amon), 75 manifestations of,

265
Rea, T., 170
Reagan, Ronald, U.S. President, 500
rebirth/reincarnation, 71, 178, 269, 308,

338, 441, 446, 474, 475

reconciliation of solar and lunar calendars,
99

Red Bird of the South, 329, 334
reddening, 50

atmospheric, 54, 55
interstellar, 56

“red fox,” “white fox” (Sirius), 429
Red Road (Celestial Equator), 331, 497
Red Star, 276
Red-Winged Blackbird, messenger of

spring, marker of summer, 429
reflection, 83

internal, 111
refraction, 61–62, 83, 162, 166, 247

in the Almagest?, 90
correction for time of sunrise, 22, 89–90,

166
at horizon, 21, 62, 245(fn39)
index, 61
in rainbows, 62
Snell’s law, 61
in sundogs, 62–63
wedge, 62, 111

Regiomontanus (Johannes Müller),
254

regression of the lunar nodes, 33–36, 95,
167, 190, 412

Rehua, 276
Reiche, Maria, 453ff
Reichel-Dolmatoff, G., 432–438,

468–470
Renaissance, 255
Renshaw, Steven, 334
Republic, The, of Plato, 243–244
Republican Roman calendar, 249
resolving power, 65
rete (astrolabe star chart), 77
Retinensis, Robertus, 254
retrodict calculation, 375
retrodictive Gregorian dates, 394
retrograde motion, 37, 41–42
Revelations, the Book of, 39
Revolt of the Artifacts, 449
Revolutions of the World, On the (De

revolutionibus orbium coelestium)
of Nicholas Copernicus, 244,
255–256

rgyuskar (lunar mansions), 310
Rheinhold, Erasmus, 256

Prutenic Tables, 256
Rheticus, Georg, 255
Rhodes, 49

daylength ratio, 90
seasonal versus equinoctial hours, 86

Riccioli, John Baptiste, 243
Richard of Wallingford, 254
Rigel

Asare, Sherente “fire” kin ancestor,
467–468

heliacal rising of, 206, 341
Mutum association, 468

right ascension, 16–17
motion of the Sun, 25, 91–92

right sphere (sphaera recta), 17
Rigveda Samhita, 281
Rig-Veda (12-spoke wheel), 294

Ring Number, 372–375, 395
dates, 373
table base, 374, 384

Ring of Bookan, 163, 186
rip tides, 162
River of Heaven (Milky Way), 331
“River of the Sky” (Milky Way), 466
“road to (or of) the navel of the sky, the,”

345
Road to the Sky, 467
Robinson, Jack, 208
rock art, 411, 412
“rocket effect,” 133–134
rods and cones, 65
Rohini, 282, 494
Romaka Siddhānta (Romakasiddhanta),

293
Roman

counting scheme, 101
8/9-day week, 96
era base, 97
lunar calendar, 100
Period, 244
Republican calendar, 100

Romance of Branwen, 185
romanization(s) of Chinese expression,

315, 331
Rome, fall of, 249
Rongo, agriculture god, 276, 347
Rongomai, as a comet or meteor, 347
roof box, at Newgrange, 169
“roof of voyaging,” 341
Rothney Astrophysical Observatory, 38, 92,

94
Royal Astronomical Society of Canada,

Handbook of, 98
Royal Greenwich Observatory, 79–80
Roy Rivers medicine wheel, 209
Rua-o-Ra, “Pit of the Sun,” 350
Ruatapu, 350
Rub’ al Khali, the “Empty Quarter,” 143
rubber balls, 431
Rudolphine Tables of Kepler, 257
Rufus, Quintus Curtius, 114, 117
Ruggles, Clyde, 99, 161, 167, 193, 194, 456
Rujm el-Hiri, site, 216–217
La Rumerosa site, 421
runa (“people”; past World Ages), 464

Sabalana Archipelago, 344
Sabbath, 96
Sachs, Abraham, 120, 134, 211, 219, 221
sacred bundles, 422, 423
sacrifices, 421
Saddharma Pundarı̄ka, 330
Sadhya(s), ancient god(s), 281
Saga dawa festival, 309
Saguaro wine ceremony and June solstice,

417
Sahu constellation, 262
Saka cycles, era, 300, 305
Salish culture and astronomy, 427–428
sallammu, 134
“Salmon of Wisdom,” 175
Samain (Hallow’een), 182, 200
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Samarkand, 80
Samoa(n) culture and astronomy, 338

trilithon, 346
Samrat Yantra, instrument, 82, 294
Samsuditana, king of Babylon, 225, 226
sand dollar, “the shroud of the child of the

winter solstice,” 419
sand paintings, 411, 415, 417, 418
San Francisco Peaks, 415
sangong (“three distinguished persons”),

338
Sani, 309
śan̄ku (gnomon), 294
Sanskrit, Greek Zodiac names, 300
Sao-hsing (“brush star”), 134
Saramama (“Corn Mother”), 447, 448
Sardinia sites, 201, 203
Sargon, king of Akkad, 222
Sargon II (Sharrukin), king of Assyria,

38(fn31), 227, 228
Saros eclipse cycle, 125, 126, 190, 230, 380
Sarton, George, 211, 235, 240, 242–246
Sasanian Empire, 249
Sasanian-style chariot in China, 330
Saskatchewan medicine wheel, 3, 206, 208
Śatapatha Brāhman. a, 281
Satet, 269
Saturn, planet; god (Kronos), 36

“age” and the Dresden Ring Numbers,
374

angular size, 65
associations with earth, center, in China,

318, 328
as a black god, 366, 380, 405
as Bonchor, North Africa, 273
conjunctions (q.v.), 370, 439, 465
Hauka, 464
as Imperial Star of China, 315
marked with a Kan cross in

Mesoamerica, 491
orbital elements/parameters, 42–44
as Prajapati, 494
as Thirteen Death (Xbalanke), 380
as thunder, 452, 453
as Thunder God and/or Thunder Twin,

447, 466
as a tortoise/turtle, 282, 491
rings of, 275
synodic and sidereal periods, 327
29-year sidereal cycle, 261

Saturnalia of Macrobius, 251
Satyricon of Martianus Capella, 243, 251
“save the phenomena,” 242, 256
Scaliger, Joseph, 327
Scaliger Julius Caesar, 98
“scattered” stars, 10
Schaefer, Bradley, 50, 53–56, 62–64, 202,

473
Schiller, Julius, 10
Schlegel, G., 326
Schove, D.J., 122, 251, 253
Science Awakening II: The Birth of

Astronomy of Bartel L. van der
Waerden, 211

Scorpion constellation in Mesopotamia,
214

“Scorpion Woman” (“she who thunders”),
420, 499

Scorpius (Scorpio), 271, 307
as a scorpion, 499

scotopic (night) vision, 65
Scythia, 300
Seanchas na Relec (The History of

Cemetaries), 175
“Sea of Milk,” 487–490
Search for a Plenum Universe, The, of

Owen Gingerich, 252
“Search for the Center, The,” 469
seasonal hour(s), 86, 87

conversion to/from equinoctial hours, 86
length variation with latitude, 87

seasons
causes of, 24–25
in China, 316
lengths of, 25, 252
markers of, 114, 445; see also cross-

quarter days, equinox markers,
solsticial markers

“seats of native astronomers,” 427
second stationary point, 237
Secrets of the Ice Age of E. Hadingham,

157
sector correction method, The, 198–199
Sed festival, 261, 268, 269
seeing, see “atmospher(e/ic)”
sei shuku (lunar mansions), 334
Seizhankua, Lord of the Earth, 434
Selene, Orphic goddess (sky aspect), 36,

239
Seleuci(a/d), 299

ambassadors at Maurya, 294
astronomical progress, 238
empire, 299
Era events, 238

Seleucid era base, 97, 238
Seleukos Nikator, 49, 97
Selqet, scorpion goddess, 269
semi-major axis, 31
Seneca, 56, 134, 143, 144, 249
Senmut, 269
Sennacherib, 38
Seokukui, Lord of Night, 434, 437
Septentrion, asterism, 10
Seqernup maleruartâ (Inuit, “Sun’s

follower”), 429
sequential markers, 102
Seri, 418
serpent-footed gods, 477
serpent frame, 443–446
serpent ladder, 446
serpent-rope, 443
Ŝesa (many-headed snake), 282
sesi, tombs on Pantelleria, 478
Seth, 261, 262
Seti I, 22
Seulu, Kogi pottery tube, 436
Seven Bear, 294
Seven Buddhas, 330
Seven Caves, 367
seven days of creation, 499
Seven Directors, 324, 328, 331
seven fires of Agni, 499

Seven Flowers (Mixtec equivalent of
Vukub Hunahpu), 395

Seven Sages, 280, 294
Seven Sisters (Pleiades), 142, 332
seventh heaven, 96
sexagenary cycles, 146, 317, 321
sexagesimal numbers, 297, 310
sex and eroticism, 2, 285, 287, 288
sextile (separation), 40
shadow bands, 117
shadow clock(s), 71, 76, 86
shadow play, 171–172, 412–413, 420–421
Shailendra dynasty, 300, 302
“shaking tent,” 428
Shamash, Semitic Sun god, 215, 227
Shamshi-Adad, king of Assyria, 222, 225
Shang dynasty chronology, 126
Shang oracle bones, 121, 316, 317, 320, 321,

327
Sharrukin (Sargon), king of Akkad, 222
Sharrukin, king of Assyria, see Sargon II 
Sheep (Orion’s Belt), 499
Shelton, Ian, 147
Shen Kua, 137
Sherente astronomy, 467–468
Shih, diviner’s plate, 274, 329
Shih Chi (Historical Record), 109
Shih (Shi) Shen, 320, 324, 326, 327
Shi Huang Di, emperor of China, 121
shikhara (tower), 281
shining Inanna, 216
ship, asterism, 344
Shiva, Hindu god, 281
“shooting star,” 135ff; see also meteors
Short Count, 359
Shulgi, king of Ur, 224
Shu-Sin, 224
Sideang Parujar (Siboru Deangparujar),

308
sidereal month(s), 96, 463, 467
sidereal period(s), 29, 42ff, 97, 237, 327

possible ancient determination of, 41
versus synodic period, 42–44, 237–238
variant of, 237

sidereal time, 17, 86, 93, 96
relation to mean solar time, 94, 96

sidereal year, 43, 95–96
relation to 365-day solar year, 96

siderites, 136
siderolites, 136
Sierra Nevada, 432
sign of the Bajau, asterism, 344
“sign of three,” asterism, 344
“signum draconis,” meteor trail, 137
Sikhism, 283
Silk Road, 311
Silla kingdom, 339, 341–342
Sima Qian (Ssuma Chhien), 143, 149, 317,

321, 322, 326
Simplicios (Simplicius) of Cilicia, 242–244

Commentaries on Aristotle’s De Caelo,
244

Sin (Suen), Moon god, 223, 224
Sina (Moon goddess), 349, 350
Sin/Adad, god with mixed attributes, 215
Sind ben Ali, 252
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Siouan(s), 411, 425
asterisms, 425
star maps, 425–426
tipi as model of cosmos, 425

Sirius
acronychal setting of, 217
as arrow point, 494
as a binary star, 143, 144, 274
color of, 1, 55, 56, 143–144, 276, 424, 429,

430
companion (“the Pup”), 143, 144,

275–276
cosmical setting of, 405
cult of, 350
culmination of, at Thebes, 269
as the Deer Slayer (Lubdahka), 494
as a dog or wolf, 499
encounter with Venus, 328
heliacal rising of, 3, 96, 114, 203, 206,

209, 261, 263, 264, 268, 269, 405
as Isis/Sopdet/Sothis, 263, 268, 494
legend, among the Dogon, 274–277
as a lunar mansion, 294
Mount Pelion ritual, 203
mystery, 143
Pawnee names, 424
as plague source, on Cos, 203
as red/white fox, 429
tied to the “thigh of the bull,” 268
as Tı̄r, 299
association with Tishtrya, 299
white dwarf companion, 143, 144, 275,

276
Wolf Star, 328, 424

Sivin, N., 126, 320, 327
Six Systems of thought, 283
Skara Brae, 186
“skate stars,” asterism, 344
Skidi Pawnee, 424
skinny triangle formula, 28
sky brightness, 56, 60, 61, 75
Sky Cayman, 440
sky house of Micronesia, 340, 350
Sky People, 421, 425
“sky rained blood, the,” incident, 110
sky shape, 14
Sky Watchers of Ancient Mexico of

Anthony Aveni, 40
“sky woman” of Fate, 307
Sliabh na Caillaighe (Loughcrew),

175–177
“Smoking Mirror,” 83, 390
“snare of the Sun” (Haleakala), 351
snaring the Sun, 349, 351
Snell’s law, 61
Snow Lion, supernatural, 310
Sobek, 271
Socrates, 243, 249
Sogdiana, 299
Soko-Banja meteorite, 103
solar; see also Sun

activity cycles, 102, 110–111, 121,
128–129

calendar(s), 94–95, 99–100, 219, 441
reconciliation with lunar, 99–100

chromosphere, 115, 129

column, 113–114
constant, 53
corona, 115–116, 128, 129, 138, 321
date, 94–96
eccentric, 25, 252
eclipse(s)

general
ancient records of, 116, 118,

120–123, 212, 222ff, 240, 248, 249,
251–254, 317, 321

annular, 116, 117
diamond ring phase, 115, 117
frequency, 124, 320
geometry, 115, 116
magnitude, 115, 121
phenomena, 115–117
and the “revolt of the artifacts,” 449
shadow bands, 117

individual
of b.c. 1876 October 16 (Canon of

Yao), 315
of b.c. 899 April 21, 122
of b.c. 763 Simmanu, 222
of b.c. 753 November 18, 375
of b.c. 709 July 7, 123
of b.c. 585 May 28, 126
of b.c. 582 September 21, 126
of b.c. 581 March 16, 126
of b.c. 322 September 26, 123
of b.c. 181 March 4, 123
of b.c. 136 April 15, 123
of a.d. 29 November 24 (Crucifixion

eclipse), 250
of a.d. 71 March 20, 116
of a.d. 75 January 5, 116
of a.d. 83 December 28, 116
of a.d. 212 August 14, 253
of a.d. 484 January 14, 117, 123
of a.d. 532 November 13, 126
of a.d. 921 July 8, 395
of a.d. 1284 December 8, 397
of a.d. 1476, 1499, 1507, 389
of a.d. 1970 March 7, 117
of a.d. 1979 February 26, 117
of a.d. 1995 October 24, 116
of Claudius, 249–250
“double dawn,” 122, 326
of Easter Island, 347
Hellespont, 246
of the Shang Dynasty, China, 321

flares, 110, 129
glyph, 491
ground-warming, 22
halos, 112–114
intensity, 53
longitudes, 13, 17ff, 29, 45, 67, 77, 85, 301

table of, 75
luminosity, 53
node passages, table of, 124
photosphere, 115
prominences, 128, 129
radius, 109
time, 71, 91, 92–93
wind, 110, 130, 133
zenith passages, 352, 355, 395, 405, 406,

408, 438, 441, 442, 445, 468, 469

Solar and Planetary Longitudes for Years 
-2500 to +2000 by Ten-Day
Intervals of Stahlman and
Gingerich, 507

Sólarsteinn (solarstein, sunstone, solar
stone), 74, 253

solar year lengths, 95
Soli, 350
Solomon Islands astronomy, 338, 341
solstice(s)

alignments, 3, 171, 177, 179, 185–187,
189, 190, 193–196, 201, 203, 205,
208, 209, 217, 268, 299, 301, 347,
351, 414, 424, 426, 429, 438, 440,
456, 467, 471

markers, 114, 177, 178, 196, 346, 395,
405, 408, 412–413, 420, 429, 436,
439, 441, 442, 444–445, 460, 468,
488

positions, 21, 22, 25, 417, 452, 466
time of year, 21, 24, 91, 95, 104, 163, 177,

186, 195, 200, 217, 240, 268, 269,
288, 302, 315, 346, 350, 395, 396,
399, 412, 420, 425, 427, 437, 441,
442, 445, 446, 449, 453, 455, 465

Solstice Project, 414
Songsten Gampo, Tibetan ruler, 309
Sopdet (Sirius), 3, 262, 268, 269
Sosigenes, 100, 244
Sothic period (cycle), 99, 264, 265
soul catchers, 428
South Celestial pole, 67, 77
Southern Cross, asterism, 67, 201, 332, 342,

344, 447
Southern Star, asterism, 344
South Point of the horizon, 12
South Pole extinction, 54
Spectral classification of stars, 55
Spectre of the Brocken, 112
Spenta Mainyu (Persian, Beneficent

Spirit), 298
Speusippos, 243
Sphaera Barbarica of Teukros, 252
Sphaerica of Theodosius, 246
Spherical Astronomy of R.M. Green, 505
Spherical Astronomy of W.M. Smart, 505
Spherical Astronomy of Woolard and

Clemence, 505
Spica (aVirginis, star, q.v.; asterism), 10, 220
Spider Path to Heaven, 138, 446, 447
spider web and the ecliptic, 390
Spinden, Herbert J., 44, 124, 369ff, 390ff
spindle whorl world and temple, 433, 437
spirals, 95, 170–175, 179, 412–413, 420–421,

436, 449, 450, 452
Spirit People, associated with

constellations, 337
Spirit Tortoise, 329
sporadic meteors, 141
Spörer-Maunder sunspot minimum, 134
Šprajc, Ivan, 370, 372, 404
Spring and Autumn Annals, 318
spring tides, 104, 161
Sri Lanka, 283
Ssuma Ch’ien (Sima Qian), 149, 320, 321,

322
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stadium, 245
standardization, 51, 55
standard meridian, 93
“standard observer,” 55
Standing Stones of Stenness, 186
Standish, E. Myles, 44, 98, 505
standstills, 72, 73, 78, 166, 184–185, 189,

193, 195–200, 205, 412, 456, 467
major versus minor, 78, 198

Stanton Drew in Somerset, 183
star burst symbols, 449
star catalogues, 9, 10, 13, 18, 28, 29, 55,

109, 144, 220, 248, 324
star clocks, 76–77, 260, 265–266, 268–270;

see also decans
star clusters, 11
star compass, 341–342, 344
Star Dog of the mound of the Pig, 351
“star-earth” glyphs, 368
star glyph(s), 372
Star Jaguar, 372
star maps/charts, 10

Chang-An, 324, 325
Chinese, 9, 13, 18, 320, 322–326
Dunhuang, 9, 326
Dürer, 3, 4–5, 10
Mesopotamian, 213ff
modern, 13, 509–511
Pawnee, 424
Suchow (Suzhou), 320

Star Names: Their Lore and Meaning of
R.H. Allen, 10

Star of Bethlehem, 39, 97, 134, 250, 300,
482ff

Star of David, 477
Star of the Centre, 470
star “pillars,” 344
star pits, 343, 344
stars

classes/types of 
Be stars, 142
binary stars, 141, 146, 274
cepheids, 10, 140–141
contact (or over-contact) systems 

(W UMa stars), 141
double stars, 10, 56
eclipsing variables, 140
ellipsoidal variables, 141
giants, 55, 143, 332
large proper motion stars, 70
long period variables, 141
low amplitude variables, 138
main sequence stars, 55
Mira variables, 141
M spectral class, 148, 332
neutron stars, 147, 484
nova(e), 144, 146, 147, 321,

331–332(fn21)
P Cygni stars, 141, 142
pulsating stars, 140, 141
R Coronae Borealis stars, 141
red giants, 143, 144
RR Lyrae stars, 10
RV Tauri stars, 141
S Doradus stars, 141
semi-regular variables, 141

shell stars, 141
subgiants, 55
supergiants, 55
supernovae, 146ff, 332, 334, 413
variable stars, 10, 56, 138
white dwarfs, 143, 144, 146, 275, 328,

424
Wolf-Rayet stars, 55, 141
Z Andromedae stars, 146

individual (common names) 
185/6 supernova, 148
323 supernova, 424
386 supernova, 148
393 supernova, 148, 424
1006 supernova, 147, 148, 424
1572 supernova, 147, 148, 424
1604 supernova, 147, 148
1054 supernova/Crab nebula, 148–150,

332, 413, 424
Achernar (a Eridani), 469
Alcor (80 Ursae Majoris), 10, 142, 429
Alcyone (h Tauri), Pleiad, 141, 405
Aldebaran (a Tauri), 54, 131, 148, 202,

206, 208, 342, 346, 421, 496
Algol (al ghul, b Persei), 10, 51, 55,

140, 240
Alioth, Aliath (e Ursae Majoris), 29,

138, 269, 344, 429
Alkaid (h Ursae Majoris), 429, 455
Al Izar (e Bootis), 429
Alphard (a Hydrae), 317
Altair (a Aquilae), 10, 317, 342, 344,

418, 419, 421, 484
Antares (a Scorpii), 52, 56, 131, 142,

146, 307, 317, 321, 342, 344, 347
Arcturus (a Bootis), 24, 147, 202, 317,

342, 429, 456
Asterope (Sterope), Pleiad, 142
Atlas (27 Tauri), 141–143
Barnard’s Star, 51, 70
Bellatrix (g Orionis), 277
Benetnasch (or Alkaid, h Ursae

Majoris), 429, 455
Betelgeuse (a Orionis), 28, 202, 214,

276, 307, 344, 421, 469
Bowstar (d Canis Majoris), 216
Canopus (a Carinae), 294, 456, 469
Capella (a Aurigae), 184, 201, 405,

426, 456, 469
Castor (a Geminorum), 70, 275, 342,

347, 417, 421, 425, 469, 496
Celaeno (16 Tauri), Pleiad, 141–142
Cor Leone (Regulus), 429, 479, 496
Denebola (b Leonis), 479, 496
Dubhe (a Ursae Majoris), 324, 332,

344
Electra (17 Tauri), Pleiad, 141–142
Fomalhaut (a PsA), 342
Kepler’s Star (SN 1604), 147, 148
Maia (20 Tauri), Pleiad, 141
Merak (b Ursae Majoris), 324, 332, 344
Merope (23 Tauri), Pleiad, 141–142
Mira (stella mira—star of wonder),

141
Mizar (z Ursae Majoris), 10, 142, 269,

344, 429

Mufrid (h Bootis), 338, 429
Naos (z Puppis), 276
Phaet (a Columbae), 276
Pleione (28 Tauri, BU Tauri), 141–143
Polaris (a Ursae Minoris), 67, 76, 138,

332, 343, 344, 421
Pollux (b Geminorum), 275, 342, 417,

421, 425, 469, 496
Procyon (a Canis Minoris), 70, 217,

469
Ras Algethi (a Herculis), 147
Regulus (a Leonis), 131, 342, 456, 479
Rigel (b Orionis), 28, 144, 206, 208,

340–342, 344, 350, 421, 456,
467–468

Saiph (k or g Orionis), 277
Seginus (g Bootis), 429
Sirius (a Canis Majoris), 1, 3, 28, 51,

55, 56, 70, 96, 114, 143ff, 202, 203,
206, 208–209, 217, 262, 264, 268,
269, 275–276, 277, 294, 342, 350,
351, 405, 424, 429, 494

Spica (a Virginis), 10, 52, 131, 220,
240, 256, 334, 342, 496, 497

Sterope I (Asterope, HR 1151),
Pleiad, 141, 142

Sterope II (22 Tauri), 142
Taygete (19 Tauri), Pleaid, 141, 142
Thuban (a Draconis), 67, 261
Tycho’s Star (SN 1572), 147, 148
V1500 Cygni (Nova Cygni 1975), 147,

148
Vega (a Lyrae), 51, 52, 75, 109, 291,

317, 342, 465, 496
Zubenelgenubi (a Librae), 496
Zubeneschamali (b Librae), 496

individual (formal names) 
HD 104207, 332(fn22)
HD 108462, 332(fn24)
PSR 1913 + 16, 484
a Andromedae, 342, 496
b Andromedae, 342
g Andromedae, 342
h Andromedae, 497
Z Andromedae, 146
a Aquarii, 496, 497
b Aquarii, 317, 497
e Aquarii, 496, 497
m Aquarii, 496
n Aquarii, 496
x Aquarii, 496
a Aquilae (Altair), 10, 317, 344, 418,

419, 421, 484
a Arietis, 332, 496
b Arietis, 332, 496, 497
g Arietis, 332, 496
d Arietis, 332
z Arietis, 332
35 Arietis, 496
39 Arietis, 496
41 Arietis, 496, 497
62 Arietis, 332
63 Arietis, 332
a Aurigae (Capella), 184, 201, 405,

426, 456, 469
b Aurigae, 138
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stars (cont.)
a Bootis (Arcturus), 24, 202, 317, 429,

456
g Bootis (Seginus), 317, 429
e Bootis (Izar), 429
h Bootis (Mufrid), 332, 429
q Bootis, 332
i Bootis, 332
t Bootis, 332
u Bootis, 332
c Bootis, 332
13 Bootis, 332
24 Bootis, 332
39 Bootis, 332
44i Bootis, 10, 141, 332
4339 Camelopardalis, 316
d Cancri, 269
g Cancri, 269
q Cancri, 497
a Canis Majoris (Sirius), 1, 3, 28, 51,

55, 56, 70, 96, 114, 143–144, 202,
203, 206, 208–209, 217, 262, 264,
268, 269, 275–276, 277, 294, 350,
351, 405, 424, 429, 494

b Canis Majoris, 138, 160
d Canis Majoris, 216
s Canis Majoris, 138
a Canis Minoris (Procyon), 70, 469
2 Canum Venaticorum, 332
21 Canum Venaticorum, 332
24 Canum Venaticorum, 332
a Capricorni, 496
b Capricorni, 484, 496, 497
a Carinae (Canopus), 294, 456, 469
p Carinae, 138
q Carinae, 138
V344 Carinae, 142
a Cassiopeiae, 10
b Cassiopeiae, 138
g Cassiopeiae, 141
d Cassiopeiae, 138
e Cassiopeiae, 332
z Cassiopeiae, 10
h Cassiopeiae, 10
q Cassiopeiae, 332
i Cassiopeiae, 332
n Cassiopeiae, 332
o Cassiopeiae, 332
f Cassiopeiae, 332
a Centauri, 70, 109, 201, 202, 344, 405,

443, 456
b Centauri, 138, 201, 202, 344, 405,

443, 456
d Centauri, 138
b Cephei, 138
d Cephei, 10, 140
c Cephei, 332
o Ceti (Mira), 141
t Ceti, 70
a Columbae (Phaet), 276
a Comae Berenices, 332
a Coronae Borealis, 138
R Coronae Borealis, 141
b Corvi, 496
g Corvi, 496, 497
d Corvi, 496

e Corvi, 496
h Corvi, 496
a Crateris, 497
a Crucis, 344
b Crucis, 138, 344
g Crucis, 138, 202, 344
d Crucis, 138, 344
m Crucis, 344
V1500 Cyg, 146
P Cygni, 141
61 Cygni, 70, 109
S Doradus, 141
a Draconis (Thuban), 67, 261
i Draconis, 316
42 Draconis, 316
184 Draconis, 316
a Eridani (Achernar), 469
g Eridani, 332
e Eridani, 70
q Eridani, 332
k Eridani, 332
n Eridani, 332
t3 Eridani, 469
f Eridani, 332
c Eridani, 332
a Geminorum (Castor), 70, 275, 342,

347, 417, 421, 425, 469, 496
b Geminorum (Pollux), 275, 342, 417,

421, 425, 469, 496
m Geminorum, 497
a Herculis (Ras Algethi), 147
a Hydrae (Alphard), 317, 497
d Hydrae, 497
m Hydrae, 497
b Hydri, 67
e Indii, 70
a Leonis (Regulus), 131, 342, 456, 479,

496
92 Leonis, 332
a Librae, 138, 496, 497
b Librae, 496
g Librae, 496
i Librae, 496
s Librae, 138
a Lupi, 138
a Lyrae (Vega), 51, 52, 75, 109, 291,

317, 342, 465, 496
b Lyrae, 51, 140
RR Lyrae, 10
a Muscae, 138
q Ophiuchi, 138
a Orionis (Betelgeuse), 28, 202, 214,

307, 344, 421, 469
b Orionis (Rigel), 28, 144, 202, 206,

208, 334, 344, 350, 421, 456,
467–468

g Orionis, 202, 344
d Orionis, 344
e Orionis (Center star of belt), 344,

433, 469, 497
z Orionis, 344
h Orionis, 344
l Orionis, 497
k Orionis, 292
a Pegasi, 496, 497
b Pegasi, 496

g Pegasi, 138, 496, 497
b Persei (Algol), 51, 55, 140, 240
g Phoenicis, 138
d Phoenicis, 332
a Piscis Austrini (Fomalhaut), 342
a Piscium, 332
d Piscium, 332
e Piscium, 332
z Piscium, 332
m Piscium, 332
n Piscium, 332
z Puppis (Naos), 276
r Puppis, 138
T Pyxidis, 146
d Sagittarii, 496
g Sagittarii, 496, 497
e Sagittarii, 496
z Sagittarii, 496
h Sagittarii A, 138, 496
p Sagittarii, 496
t Sagittarii, 496
f Sagittarii, 496, 497
a Scorpii (Antares), 52, 56, 131, 142,

307, 317, 321, 335, 342, 344, 347,
496

b Scorpii, 344, 496
g Scorpii, 344
d Scorpii, 344, 496
e Scorpii, 335, 344
z Scorpii, 344
h Scorpii, 335
q Scorpii, 335, 344
i Scorpii, 344
k Scorpii, 138, 344
l Scorpii, 138, 335, 344, 496
m Scorpii, 335, 344, 497
n Scorpii, 335, 496
p Scorpii, 496, 497
s Scorpii, 138, 335, 344, 497
t Scorpii, 344, 496
a Tauri (Aldebaran), 54, 131, 148, 202,

206, 208, 342, 346, 421, 496
b Tauri, 149
e Tauri, 497
z Tauri, 138, 149–153
h Tauri (Alcyone), 141, 142, 496, 497
s Tauri, 142, 496
16 Tauri (Celaeno), 141–142
17 Tauri (Electra), 141–142
19 Tauri (Taygete), 141, 142
20 Tauri (Maia), 141, 142
22 Tauri (Sterope II), 142
23 Tauri (Merope), 141–142
27 Tauri (Atlas), 141–143
28 Tauri (Pleione), 141–143
BU Tauri (= 28 Tauri, Pleione), 141
a Ursae Majoris (Dubhe), 324, 332,

344
b Ursae Majoris (Merak), 324, 332,

344
g Ursae Majoris, 332, 344
d Ursae Majoris, 296, 344
e Ursae Majoris (Alioth), 29, 138, 269,

344, 429
z Ursae Majoris (Mizar), 10, 138, 142,

269, 344, 429
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h Ursae Majoris (Alkaid), 269, 344,
429, 455

q Ursae Majoris, 332
i Ursae Majoris, 332
k Ursae Majoris, 332
u Ursae Majoris, 138, 332
f Ursae Majoris, 332
c Ursae Majoris, 332
w Ursae Majoris, 332
15 Ursae Majoris, 332
18 Ursae Majoris, 332
47 Ursae Majoris, 332
49 Ursae Majoris, 332
55 Ursae Majoris, 332
56 Ursae Majoris, 332
57 Ursae Majoris, 332
58 Ursae Majoris, 332
80 Ursae Majoris (Alcor), 10, 142, 429
a Ursae Minoris (Polaris), 67, 76, 138,

332, 344, 364, 421
b Ursae Minoris, 316, 332
g Ursae Minoris, 316, 344
d Ursae Minoris, 332
e Ursae Minoris, 332
z Ursae Minoris, 332, 429
5 Ursae Minoris, 332
a3233 Ursae Minoris, 316
b3162 Ursae Minoris, 316
g2 Velorum, 55
l Velorum, 138
a Virginis (Spica), 10, 52, 131, 138,

220, 240, 256, 333, 342, 496, 497
b Virginis, 496
g Virginis, 496
d Virginis, 496
e Virginis, 496
z Virginis, 335
k Virginis, 496, 497
l Virginis, 496
s Virginis, 332
t Virginis, 332
64 Virginis, 332
78 Virginis, 332
84 Virginis, 332
90 Virginis, 332
92 Virginis, 332

properties of
brightness, 51
distance, 68, 109
color, 54–56, 148
evolution, 143, 144–146
lists, 57–60, 138, 139–140, 141
luminosity classes, 55
naming conventions, 10, 12, 138,

140
parallax(es), 68(fn16), 109
proper motions, 67, 68, 70
spectral classes, 55

Star Snake (nyoko anya), 469
Star Thing (nyokoaro), 469
Star Tower (Chomsongdae), Kyōngju,

Korea, 79, 333–334
Star Woman, 440, 447, 468, 469, 473, 475,

476
“star woman,” star-woman, 440, 468
stationary point(s), 37, 41, 237

statistical tests
Broadbent’s lumped variance test, 163
chance probability, 172

Steintanze, 201
stellar parallax(es), 64, 68
stellar proper motions, 67, 68, 70
Stencil, Robert E., 301–302, 488
Stenness, Standing Stones of, 185–187
“step” analysis, 196–199

geometry, 198
step function, 229
“stick chart,” 341
Stephenson, F. Richard, 93, 98, 105–107,

116ff, 134, 135, 147, 148, 222, 257,
296, 321ff, 484

steradian (unit of solid angle), 52
stereoscopic projection, 77
Steropes Sidus (Pleiades), 142
Stilbon Apollonus (“Gleaming planet of

Apollo,” Mercury), 36, 479
Stoics, strongest defenders of astrology, 500
“stone canoe,” 341
stone circle(s)/ring(s)/oval(s), 20, 178

distribution, 159, 180
geometric forms, 159
individual

Arbor Low, 182–183
Avebury, 178, 180, 182, 186
Ballynoe, 182
Bighorn Medicine Wheel, 208–209
Bookan, 186
Brats Hill, 182
Brogar, 163, 178, 185–186
Cairnpapple, 183
Callanish, 183–185
Caroline Islands, 343
Castlerigg, 178–179, 180
Cumbria(n), 178–183, 193
Hokkaidō, 334
Isle of Lewis, 183
King Arthur’s Round Table, 180
Klopzow, 201
Le Grand Menhir Brisé, 200
Lochmaben, Dumfrieŝ, 179–180
Long Meg and Her Daughters,

178–182
Manza, 334
Mecklinburg, 201
Moose Mountain, 206–208
Mzorah, 204
Newgrange, 168–172, 174, 175, 177,

178, 186
Nonakadō, 334
Odry, 201
Ōmachi, 334
Penrith, 178, 180
Ring of Bookan, 187
Rujm el Hiri, 216–217
Steintanze, 201
Stenness, 185–187
Stonehenge, 192–193
Swinside, 182

purposes, 182, 204–205
stone fans/rows/grids, 163, 195, 197ff, 205

Breton sites, 200
Callanish, 183–185

Camster, 199
Carnac, 200
Dirlot, 199
Hünnenbetten, 200
Kermario, 200
Le Menec, 200
Loch of Yarrows, 199
Merrivale, 195
Mid Clyth, 163, 196ff
Temple Wood, 73, 195–196

Stonehenge, 3, 182, 185, 187ff
alignments, 189, 191–192
Altar Stone, 193
amplitudes of Sun and Moon, 187, 189
Aubrey holes, 187, 190–192
Avenue, 192
bluestones, 192
Carbon 14 dates, 187, 189
carvings, 192
Causeway, 187, 192, 193
chronology, 189
as a “computer,” 190–191
construction method, 192, 193
construction stages, 187, 192, 193
double bluestone circle, 192
eclipse dates, 192
Heelstone, 187, 189, 190, 191
horseshoe trilithons, 192
latitude of, 185, 187
layout, 189
purposes, 180, 187, 189, 190, 193
Q and R hole holes/rings, 192, 193
sarsen trilithons/ring, 192, 193
sequential eclipse dates, 193
Slaughter Stone, 189, 193
smaller horseshoe of trilithons, 193
stations, 187, 189
as a stone age “abacus,” 190, 192
Y and Z holes and rings, 193

Stonehenge II, 192
Stonehenge III, 192, 193
stone pillars of Polynesia, use of, 346
stone rectangles, 163, 165, 186
Stones of Via passage grave, 187
stony, stony-iron meteorites, 136
STP (standard temperature and pressure)

conditions, 62
St. Pierre, 200
Strabo, 229
stratigraphy, 102
strombus shell as year beginner, 452
structure of myths (q.v.), 475
Strutt, John William (Lord Rayleigh), 50
Struve, Friedrich Georg Wilhelm, 109
St. Stephen’s Day, 185
stupa (mound), 291, 303
styles sequence for dating, 103
stylus, 92
su, 435
sublunar point, 64
Sucanca (horizon pillar), 463
Suchow (Soochow, Suzhou) planisphere,

18, 148, 322, 323, 325, 331, 497
Sudan site, 3
Suen (or Sin, Moon god), 223
Sugriva, “king of the devas,” 488
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Sullivan, Willam F., 438, 441, 449, 464–466
Sumer(ian), 6

eclipse predictions (alleged), 216
gods, 223
word-signs versus words, 220

Sumeru (Mt. Meru), 283–284, 302, 308,
309, 330

Summa Theologica of Thomas Aquinas,
255

summer solstice, see solstices
summer solstice bonfire, 200
Summer Triangle, asterism, 10, 146
Sun(‘s); see also solar

alignments to, 3, 71–73, 95, 163,
185–187, 189, 193–195, 200–201,
203–209, 403–404, 414, 439, 466;
see also equinox solsticial
alignments

altitude, 74, 75, 77, 94
angular rate, 21, 86, 92
annual motion, 21, 31, 72, 91, 123
apparent anomaly, 94
azimuth/bearing, 21–22, 23, 71–74, 95
celestial longitude, 94
as a chariot/charioteer, 499
chromosphere, 115
chromospheric features, 129
corona, 115–116, 121, 127, 129, 138
coronal features, 129
declination, 21–22, 73, 92–95
declination variation, 94
distorted image, 62
diurnal motion, 21–23, 72, 73, 75, 176
ecliptic movement, 92, 94, 176
equatorial horizontal parallax, 64
halos (parhelia), 112–113, 349–350
as Helios (q.v.), 239
hour angle at sunrise/sunset, 74
identification with Four Crocodile,

“Blood-Drinking Eagle,” 396
identification with Macurtum, North

Africa, 273
local hour angle, 74, 82, 92
as a measure of time, 71, 86, 87,

92–94
meridian altitude, 94
Nadir, 466
photosphere, 115, 138
pottery images of, in China, 314
prominences, 128, 129
refraction, 62–64, 74, 87, 89–90
rising/setting points, 71–73, 170–171, 179,

403
shadow length, 71, 94
standstill (solstice, q.v.), 72
symbols, 412, 452
tidal effects, 104, 161–162
used for seasonal calendars, 71, 94–96
used for time reckoning, 71, 86, 87,

92–94
vertical column phenomenon, 113–114,

404
Sun- and Moon-watching stations, 413
Sun as a deer, 422
Sun Dance, 206, 425
Sun Dance Lodge, 206

sundial(s), 71, 74, 76, 82, 86–90, 93
conical, 86
correction for difference in longitude, 94
correction for the equation of time, 94
corrections for daylight savings time, 94
at Delhi and Jaipur, 82, 87
equatorial, 87, 90

from the Greco-Roman period, 87
gnomon/stylus/cursor, 71, 86–90
Greco-Roman, 86–88, 172
by Guo Fhoujing, 87
horizontal, 87

in the Forbidden City, 87
in Old Beijing Observatory, 87

India, 87
modern, 86–87, 92
stone, 87
types of, 86
vertical, 87–90

sundog(s), 62, 113–114
Sung Hui Yao (History of the

Administrative Statutes of the
Sung Dynasty), 148, 332

Sun god in Mesoamerica, 413
Sun god in Moche art, 443
Sun god (Kura) in Tahiti, 350
Sung-shih annals, 134
Sun-Moon myths in the Northwest, 428
sunspot cycle(s), 102, 121, 129, 253, 334
sunspots, 111, 121, 128, 133–134, 331, 334

bird associations, 128
Maunder (Spörer-Maunder) minimum,

129
visibility, 128

sun-stick, 419
sun stone (solarstein), 74, 253
Sun’s walking stick, 113
Sun Temple, site, 427
sunwatcher stations, 73, 95
superior conjunction, 40–41, 216, 237, 369
superior planets, 40–42, 236, 237
supernova(e), 1, 146ff, 425

of a.d. 386, 148
of a.d. 393, 424
of a.d. 1006, 147–148, 424
of a.d. 1054, 147–153, 332, 412, 413
of a.d. 1572 (Tycho’s Star), 147, 148
of a.d. 1604 (Kepler’s Star), 147, 148
list of, 148

supernova remnants, Crab Nebula, 148–153
Superstition Mountain, 144
Supplement to the Tuckerman Tables, A, of

Holden and Stephenson, 507
Survey of Copernican Astronomy of

Kepler, 257
Surveyor’s tool, 453
Sūrya (Surya), 281, 284–285, 287, 288, 300
Sūrya-Narāyana, 288
Sūryaprajñapti, 292
Sūrya Siddhānta (Suryasiddhanta) of

Varāhamihira, 80, 252, 292, 293,
300

Sūryavarman, 302
Sūryavarman II, 301, 488
Swaihwe masks, 427, 428
swallow constellation of Mesopotamia, 215

Swastika Mountain (“Precious Snow
Mountain”), 309

Sweat Bath, 423
asterism, 425

Swerdlow, N.M., 256
Swinside stone circle, 182
Sydney, Australia paintings site, 338
synodic month, 27, 125, 327
synodic period(s), 42ff, 237, 305, 327
Synod of Whitby, 97
Synoptic Gospels, 250
Syracuse, temple of Apollo, 240
syringes, 431
Systema Saturnium, 275
Systematic Mathematical Treatise, A (“Al

Magest”; “Almagest”), of
Ptolemy, 247ff

Systems A and B, of Mesopotamia, 89, 95,
229

System A, 230–232
System B, 233–235

Syzygientafeln of Oppolzer, 127
syzygy, 125, 161, 229–231, 234

Table des Marchands, Le, 167–168
Tahiti astronomy/culture, 338, 339, 341,

343, 347
Ta Ho (“Great Fire”), 317
Tairona(s), 432

ceremonial building, 432
iconography, 435
solstice imagery, 432

taiyangshou (or Thai Yang, “sunguard”;
c UMa), 332

taizi (“crown prince”), 332
Taizoukai mandala, 335
Takamatsu Zuka Kofun (Pine Tree Burial

Mound), 334
Takbi, winter solstice marker, 436
Talayots, Menorca towers, 203
Tally counts, 158, 417
Tal Qadi stone, 201
Tamil astronomy, 296–298
Tami Pleiades legend, 307
Tane, 347, 349, 350
Tangaroa, 276
Tanglurallet, Milky Way, 429
Tangukhuatlyat, 429
Tannhäuser of Richard Wagner, 37
Tannoch Hill, 199
Tantric temple, format of, 281
Tantrism, 308
Taoist images, 323
tapa, 333
Tathāgatas, 291
Tatuyo (Sky People), 469
taula precincts, Menorca, 203
Tauroctony in Mithraism, 215, 251
Taurus, constellation, 215–216, 251
Tavura (Taurus), Cambodian zodiacal sign,

300
Tawiskaron, 367
Taypikala, “the stone in the center,” 460
Tecciztecatl, “He of the Snail Shell,”

old-moon god, 379
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Te-Hono-i-wairua temple, 347
telescopes

definition of size, 65
resolving power of, 65

“telescopes,” 428
Telleriano-Remensis Codex, 389
Tello obelisk, 440
Te Mango (“shark,” Great Rift), 341
temple(s) (of/at) (actual/alleged)

Abu Simbel, 268
Ādinātha, 290
Ajantā, 290–291
alignments, 240
Amon Re, 73, 104, 268
Angkor Wat, 301, 302
Athena, 240
Bakong, 300
Bhubaniswar, 282, 284, 286
Borobodur, 300, 302
Brahmeśvara, 286
Buddhist, 290–291, 302
Chogha Zanbil (ziggurat), 298
Cochasqui, 467
Confucian, 331
Coricancha (Temple of the Sun), 73
Chellambaram, 289–290
cosmographic framework in, 290
of Dawn (Wat Arun), 302
Dharmarāja-ratha, 284
Ellura, 290
Feathered Serpent, 367
great “mother” temple at Besakih,

305
Greek, 240
Hathor, 268, 269
Hatra, 299
Hawaiian (heiaus), 350–352
Hera, 240
Hindu, 283ff, 302
Huitzilopochtli, 403
Hukkumeiji, 433, 436
Isis, 268
Jain, 282
Jokhang, 309
Kanchipuram, 284
Kandariya Mahadeva, 281
Khajuraho, 285, 288
Kogi, 433–437
Konarak, 285, 287, 288, 309
Kukulcan (El Castillo), 2, 79, 403
Lād Khān, 288
Mahabalipuram, 284
Maltese, 201–202
Martrand, 288
Mnajdra, 201–202
Modherā, 288
Mukteśvara, 284
Nefertari, 268–269
Phnom Bakheng, 300
Phnom Kulen, 300
Prasat Kuk Bangro, 301
Quito, 466
Rājasthān, 288
Rānakpur, 288, 290
Ratha (chariot), 284
Roman, 268

Shivaite, 285, 289
shore, 284
South-East Asian, 300
Sun god (Surya), 272, 284–285, 287–288,

290, 437
Takina, 436
Tantric, 281
Te-Hono-i-wairua, 347
Tibetan, 310
Trichinopoly, 289
Vaitāl, 288
Vishnaite, 285
Wat Arun, 302
Wat Phra Si Sanphet, 302
Wat Phra That Doi Suthep, 302

“temple” applied to megalithic
monuments, 201

Temple of the Inscriptions, 399
Temple of the Jaguars, 413
Temple of the Moon, 437
Temple of the Sun, 437
Temple Wood, 73, 195–196
Tenaktak, 428
Ten Heavenly Stems (gan, kan), 317–318
Tenochtitlan pyramid alignment, 2
Teotihuacan, 37, 114

alignments at, 73, 403–404, 408
Avenue of the Dead, 103
heliacal rising of the Pleiades, 405
Jaguar depictions, 83, 372
Jaguar map, 83
pecked circles, 408
pecked crosses, 73, 410
Pyramid of the Sun, 403–404
vertical Sun column as winter solstice

marker, 113–114
vertical tubes at, 405
zenith passage of the Sun, 405

Tepeyollotl, “Heart of the Mountain,” 362
Terrestrial Dynamic Time (TDT), 93
Terrestrial Time (TT), 93, 105
Tertullian, Church Father, 253
Te Rua-ra (Spirit of the Sun), 346, 350
Tetrabiblos of Ptolemy, 248, 252
Teukros, 252
Tezcatlipoca (“Smoking Mirror”), 83, 390,

433, 437, 478
Thābit ibn Qorra, 252
Thai Yang, 332
Thai-Yin (“counter-Jupiter”), 37
Thales, 114, 126, 240

eclipse “prediction,” 114, 126
Thebes sites, 260
theodolite, 166
Theodosius, 246
Theon of Alexandria, 77, 249(fn42)
Thera (Santorini), 223, 239
Theravada Buddhism, 283, 302, 308
thermal luminescence, 103
thien-chhan (“celestial magnolia tree”),

331(fn21), 332
Thien Yuan Ye Li Hsiang I Fu (“Essays on

Astronomical and Meteorological
Presages”) of Chu Kao-Chih, 114

Thigh of the Bull, 269
Third Intermediate Period, 259

Thirteen Lords of the Day, 422
Thirteen Lords of the Night, 350
Thix eclipse cycle, 125, 126
“tholos” tombs, 203
Thom, Alexander, 2, 62, 64, 72–73, 160ff,

178, 182ff, 193ff, 204
Thom, Archibald S., 2, 160, 162, 168, 186,

192–194, 200
Thomas Aquinas, 134

attack on astrology, 254
Summa Theologica, 255

Thompson, J. Eric S., 353ff, 368ff, 380,
390ff, 402

Thousand Buddhas, 330
Three Deer (Orion’s Belt), 499
“three flames ate up the Sun,” 121
Three Stars, 299
Thucydides, 114
Thunder, as a constellation, 441
Thunder Bird, 416, 425
Thunder God, 434, 444, 453, 461, 465
“Thundering Jupiter,” 178
Thunder Twin, 444–447, 449, 459
Thung Chien Kang Mu, 484
thung cycle, 327
Thunupa, Aymara god of thunders and

storms, 439, 453, 461
Thu Shu Chi Chhêng (Chhëng), imperial

encyclopedia, 37, 128
Thutmose III, 71, 104
Tiaborau, navigator, 341
Tiahuanaco, 447, 460–462
tianqiang (“celestial battle spear”), 338
Tibatinus, Plato, 254
Tibet(an), 308–311

Buddhism, 308–310
mandalas, 310

tidal deformations, 94
tidal friction, 94, 104–106
tide raising force, 162
tides, 104ff

atmospheric, 94
effects of, 104ff
effects on ancient observations, 105–107
neap and Spring tides, 104, 161
ocean, 94
origin of, 104
solar and lunar, 104, 161–162

Tigranes I (the Great) of Armenia, 479
Tikal, 368, 421
Timaeus of Plato, 243
Time

apparent solar, 91
daylight savings, 94
Dynamic, 93
equation of, 92, 94
Greenwich Mean Sidereal Time, 93
International Atomic, 93, 94, 105
Local Civil, 93
Local Mean, 86, 92
Local Sidereal Time (LST), 93
Terrestrial, 93, 105
units, 85–86, 285
Universal Greenwich Mean Solar, 93

Time (kāla), 310
time-degrees, 85
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time-equivalent distance, 85
Timocharis, 109, 131, 246, 247, 256
Tintya, Balinese god, 488, 489
Tı̄r, Persian god, 299
Tirthakaras, 282, 308
Tishtrya (Tisya), 299
tithi, unit, 290, 292, 305
Tlahuitzin, 372
Tlahuizcalpantecuhtli, Aztec “Lord of the

House of Dawn,” 367, 390,
428–429, 494

Tlaskenok, 428
Tlaxcallan year, 384
Tlaxcalla valley, 384
Tlingit, 427–428

“telescopes,” 428
Toba Batak astronomy and culture,

307–308
“Tombs of the Giants,” Sardinia, 203
Tonacatecuhtli, identified as the “Milky

Way,” 402
tonalpohualli (tzolkin, 260-day period),

372, 384, 389, 390
and eclipse intervals, 389–390

Tonga, 73
Toomer, G.J., 28, 36, 41, 86, 90, 187, 248,

249
Topocentric coordinates, 64
Topotoraca, 464
Toradja and ancestral descent from the

Pleiades, 307
torquetum, 80, 135
Totonac “cosmic churn,” 488
Tower of Winds (Horologion), 87, 88, 94,

249
Tractus de ecclesia S. Petri Aldenburgensi,

149
tradition, convergent versus parallel,

168(fn5)
transformation(s)

coordinate,
between the equatorial and ecliptic

systems, 29
between the horizon and equatorial

systems, 18–20
photometric, 51, 52, 55

transient phenomena, 109ff, 249–250,
483–486

transit(s) of Venus and Mercury, 65,
131–132

transit seasons, 131
transversals (used by Tycho Brahe), 78
transverse velocities, 68
Treatise on Comets of Chaeremon the

Stoic, 134
Treatise on the Sphere of Nicholas Oresme,

254
Trecena(s) (13-day period), 384, 389, 402
tree-ring data, 226
tree ring sequence, 223
trepidation, 249, 252, 256, 475
Treta-Yuga, 294
tretise on the Astrolabe, A, of Geoffrey

Chaucer, 254
Trevas, 200
Triangulum, constellation, 215, 277

Trichinopoly, 289–290
trickster, Raven, 428
trigrams, 222, 329, 455
Trimble, Virginia, 262
trimurti, 281
trine, 40
Trio tribe agricultural myth, 440
triple Saros eclipse cycle (exeligmos), 125,

126, 321
triquetrum, 77(fn19), 79
Tritos eclipse cycle, 125, 126, 320
trivium, 243, 251
tropical year (Ty), 95, 96, 99, 100, 252, 374,

442
tropics of Cancer and Capricorn, 77, 345,

347, 500
true anomaly, 32
Tsagiglalal (“She Who Watches”), 427
tsetseka (fall and winter), 427
Tsimshian ethno-astronomy, 427
Tsiw, 175
Tso chan annals, 134
Tsong Khapa, 308
Tuamotus, 350
Tuan Tuima Uhir, 308
Tuareg rock art, 273
Tuatha de Danann (“People of the

Goddess Danu”), 175
Tubatulabal rock record, 420
Tucano of Vaupès, 428
“Tuckerman Tables, The,” (Planetary,

Lunar, and Solar Positions 601
B.C. to A.D. 1 at Five-Day and
Ten-Day Intervals of Bryant
Tuckerman), 506

Tucson, atmospheric extinction, 54
Tudiya, 222
Tughan Khan, 285
Tu’i tatui, king of Tonga, 346
Tukanoans, 443
Tuktoyaktuk, 62
Tulane Codex, 396, 397
Tuman, Vladimir, 227
Tumiac, 200
Tun, unit, 358
Tunapa Viracocha, Quechua god, 439
Tung-k’au annals, 134
Tung Tso Pin, 79, 330
Tunguska event, 138
Tun-huang (Dunhuang), 9, 326, 330
Tupinamba, 468
Turquoise Mountain (Mt. Taylor), 415
turtle, 209, 350, 487–494

association with Saturn, 491
association with the Milky Way, 493
asterism/constellation, 425, 493
and the axis mundi, 487
as a constellation, 493
as cosmic supporter of the universe, 487
as directional animal, 490
from Easter Island, 493
and the great flood, 487, 490, 492
identification with Orion’s Belt, 425, 493
in Indian kolams, 490, 493
in the likeness of an iron-clad warship,

333

in the Madrid Codex, 491
and a magic number square, 490–491,

493
on Maya pottery, 491
as Shaq, chief of the land of the dead,

419–420
wearing jaguar skins, 372

turtle effigies, 493
Tūsı̄ couple, 252
Twelve Earthly Branches, 317–318
twenty-four-hour-day origin, 265
twilight, 56, 60, 61

brightness, 75
definitions of, 60

“twinkling of an eye” unit, 98
Twins, constellations in Mesopotamia, 215
Twin Star gods, myths of, 127, 429
two-headed fox snake, 447
two-headed Rainbow Snake, 443
two-headed snakes with planetary bands,

391
Two Turtles asterism, 269
Tycho Brahe, see Brahe
tzab (rattlesnake’s rattle; the Pleaides),

Mesoamerican constellation, 400
Tzitzimime, Aztec monster, 390
Tzolkin, 260-day cycle, 355–358, 372, 375,

382, 391
Tzontemoc, leader of the Tzitzimme, 390

Uariruna, 2nd World Age, 464
Uariviracocharuna, 1st World Age, 464
Uaxactun, 391, 394, 403
uayeb, 356, 357, 394
UBV (Johnson) photometry system, 51, 52
uinal, 358, 359
Ujjain, 98
Ullursiaqjuat (“great stars”), 429
Ulster Annals, 149
Ulugh Beg, 80, 248
Uluku (plow, constellation), 304
Ululu (Ulūlu), 216
Uma (Oma) (Aymara “Water”), 463
uma ni borau (“roof of voyaging”), 341
Uma Raymi, Quechua month, 444, 451
umbral zone, 116, 117
uniformitarianism theory, 138
uniform time intervals, 94
Universal Time (Greenwich Mean Solar

Time), 93, 94, 105
Universe People, 469
“unpredicted” eclipses, effects of, 478
“unformed stars,” 10
Upanishads, 281–282
Upgren, Arthur, 55
Upper culmination, 39
Ur, kingdom of, 226, 234, 298
Uranus, lack of ancient observations of, 44,

56
Ura-Uranga te Mahina, 347
Urban II, Pope, 135
Urcuchillay, Lira (Lyra), constellation, 464
Urcuchillay, male llama, constellation, 465
Urenga, 346–347
urip ritual number, 303
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Ur-Nammu, 224
Ursa Major, constellation, 10, 271, 498
Urshanabi (the boatman), constellation,

217
Urton, Gary, 438, 443, 444, 449, 466
Uruk, 216, 223–224
Uŝ, unit, 85
U.S. Naval Observatory, 80
UTC, short wave frequencies, 94
Uto-Aztecan(s), 350, 415, 421

language family, 411
Utu-hegal, king of Uruk, 223, 226
Uvea, 334
Uxa (Pleiades), marker of summer solstice,

436
Uxmal, 404

Vaga, 273
vajra, 310
Vajrayana Buddhism, 283
Valerius Flaccus, 142
Van Allen, James, 110
Van Allen radiation belts, 110
van den Bergh, Sydney, 455
van der Waerden, Bartel L., 36, 79, 95, 146,

148, 211, 218–222, 226ff, 321, 478
Varāhamihira (Varāha Mihira), 252, 293,

296, 488
variable stars, 138ff

lists of, 138, 139–140
naming convention, 10, 12

variation
in the Moon’s longitude, 33, 34, 247–248
in planetary orbital elements, 43, 44

Varsissima, as Venus, North Africa, 273
Varuna, 281
varve chronologies, 102
Vase of the Seven Gods, 368
Vasishtha Siddhānta, 293
Vasuki (five-headed snake), 488
Vatea, 276
Vayu, 299
Veda(s), 281, 282

solar eclipse, 296
Vedanta, 283
Vedanta Sutra, 283
Vedic India(n)

beginning of the year, 294
cosmology, 282
gods, 299
hymns, 294, 296
instruments, 294
naks.atras origin, 280
rituals, 280
Samhitas, 28
units of time, 294

Vega, 51, 52, 75, 109, 291, 317, 465, 496
“veil effect,” 60
Velasco, Juan de, 466
Venus

“age,” 374
alignments at Uxmal, 405
as Anahita, 36, 299
angular size, 38, 65
as Aphrodite, 36–38, 239

association with Antiochis of
Commagene, 482

association with corn, 370, 372
association with fertility, 370
association with Ishtar and/or Athar, 3,

38–39, 215, 216, 239, 299
association with Kukulcan/Quetzalcoatl

(as morning star), 363, 366, 367,
390, 403, 413

association with merchant God, 372
association with metal, among the Five

Elements, 318
association with rain/Rain God, 370,

372
association with warfare, 370, 372
association with Xolotl (as evening star),

366
birth of, 363, 368
as “Bluebird” among the Pima, 417
as busuri nyoko (the Morning Star), 469
as Chasca (“tangled or disheveled hair”),

464
Chinese associations, 328
configurations of, 40–41, 217–218, 373
conjunctions (q.v.)
cycle(s), 368, 398, 399, 400, 404, 482, 484

and date differences, 369ff
and eclipses, 369–370, 374ff
8-year cycle, 66, 370
evening to morning star, 37–39, 66,

226, 373, 404, 418
584-day (Synodic) cycle, 39, 66, 369,

373–374, 384, 404, 419, 463
251-year cycle, 417

day names, 395
“descends from zenith,” 216
as a dog-headed god, 350
in the Dresden Ring Numbers, 373, 374
in the Dresden Venus Table, 369ff, 398
and eclipses, 216, 225ff, 391
at El Tajin, 39
in the Enuma Anu Enlil Venus Tablets,

218
as evening/morning star, 37–39, 204–205,

215, 216, 367, 370–372, 419, 420,
469, 494

first/last invisibility, 226
frit vulva symbol, 214
glyphs, 404
greatest brilliancy, 56
heliacal rising(s), 215, 366–369, 403, 405
in the Hercleidean and Tychonic

schemes, 243
as Hesperus, 37
as an iguana, 372, 450, 453
as Inanna, 216, 223
Inferior Conjunctions table, 45–47
in Leo, 214–215, 482
as Lucifer/Phosphorus, 37
and Mercury as twins, 368
and Mesopotamian chronology, 225ff
Mesopotamian observations, 50, 216,

225ff
as Mixcoatl, 408
as nyamikarima (the Evening Star), 350,

469

observations, 223
phases, 38, 140
rise/set azimuth extremes, 370, 403–405,

410
as seasonal marker, 370
as Seqernup maleruartâ (Inuit, “Sun’s

Follower”), 429
as Sukra, 36
synodic period, 359
tablet in Enuma Anu Enlil, 217ff
in Taurus, 216
as Thai Pai (T’ai pai, “Great White

One”), 36, 328
as Tlahuizcalpantecuhtli, “Lord of the

Place of the House of the Dawn,”
428, 429

transit(s), 65, 131–132, 257
on the Vase of the Seven Gods, 368
visibility, 39–42, 65–66, 216, 226, 403
and warfare, 370, 372

“Venus staff,” 396
Verethragna (Persian “Victory”), 36, 299,

481
vernal equinox, 2, 17, 24, 28, 95, 230, 251,

253, 297
vertical circle(s), 15, 16
vertical Sun columns, 112–113
Very Long Baseline Interferometry

(VLBLI), 93
Vesta, asteroid, 56
Vettius Valens, 229, 252
Vienna Codex, 353, 366, 382–384, 394, 395

dates, 385–388
Vihinam, as Moon, North Africa, 273
Vikings, 253
Viking satellite views of aurorae, 111
Vinapu, 346
Vineland, 253
Viracocha (Wiracocha), god, 439, 446, 461,

464–466
Virgil, 143
Virgo, constellation, 216, 271, 323
Visbeker Braut, Brautigam, 200–201
Vishnu, god, 281, 282, 301, 488
Vishnudharmottara, 293
Vishvamata, 310
visibility, 36
vision, limitations of, 49ff
Vitello, 83
Vitruvius, 87, 241
Vögelin, Johannes, 135
volcanic

aerosols, 121
eruptions, 223, 239

volcanism (alleged lunar), 130
von Oppolzer, Th.R., see Oppolzer
Vrihaspati, 309, 310
Vukub Hunahpu, 394, 395

Wade-Giles romanization of Chinese, 315,
316, 317, 327, 331

Wagner, Richard, 36, 37
Wallingford, Richard of, 254
“wandering Jesuit” theory, 275
Wandjina, moon goddess, 338
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Plate 1. (Ch. 8) A view to the east along the
approach to the entrance of the temple of
Amun-Re at Meroe far to the south: The
picture, taken the day before the winter sol-
stice, clearly shows that Amun-Re’s temple
was oriented to the winter solstice sunrise,
interesting support for the view that the
similar alignments at Karnak were intentional.
Photo by J. Robertson.

Plate 2. (Ch. 9) Persepolis, the capitol of Darius I: The columns of the royal palace are
aligned so that the shadows of each row of columns strikes the next row at the summer
solstice. Photo by W. Dutz for D.H. Kelley.



Plate 3. (Ch. 9) A pelelintangan, a diagram to show the fortune associated with a 35-
day sequence created by the combination of the 7-day week and the 5-day week: The
diagram has 49 divisions, the seven across the top associated with the seven days of the
week, each showing, ideally, a god, a tree, a bird, a shadow puppet character, and an
animal, each associated with a particular day and a particular planet. Across the bottom
are seven animals, identified as heads of a seven-headed demon and associated with the
days of the 7-day week. Courtesy, Norman Totten.

Plate 4. (Ch. 10) The most complex mandala we have
seen is that of Garbhadata or Taizoukai mandala pub-
lished with a preliminary commentary by Nishiyama
(1999). This Chinese Buddhist mandala is said to have
been brought to Japan from China in 806 a.d. Over 300
deities seem to be represented. The ruling deities of the
28 lunar mansions appear, as do the nine planetary lords
and the 12 signs of the zodiac. A comet (ketu) and
meteor (Nirghataketu) are also represented, generically
(recall that in India Ketu is a deity, one of the nine
planets). Original in Toji Temple, Kyoto, Japan. Photo-
graph by Dr. G. Newlands of a silk cloth version pro-
duced by Fukagawa Fudou, courtesy, M. Nishiyama.



Plate 5. (Ch. 12) The roadway from the Sun Temple, Alta
Vista, struck by the rising Sun, taken at the pecked cross
overlooking the site within one day of summer solstice,
2000. Photo by Daniel Zborover for D.H. Kelley.

Plate 6. (Ch. 13) Shadow-play spiral painting at Burro Flats, California, approximately
two weeks after winter solstice. Photo by E.F. Milone.



Plate 7. (Ch. 14) Ollantaytambo view at June solstice. Photo courtesy of 
William Sullivan.

Plate 8. (Ch. 15) “This is dawn”: A copy 
of the original artwork with a mod-
ern cosmic turtle, by Christine Sioui
Wawanaloath. This is an artistic rendering
of various symbols of American Indian
groups, based partly on sacred traditional
Algonquin drawings to which she has access
and partly on her perceptions and intui-
tions. Courtesy of the artist, Christine Sioui
Wawanoloath.




