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ANALEMMA.WPD APRIL 16,1998 January 8, 1999 

THE ANALEMMA 
One of the frustrations in language is that we often have only one word for several 

different things. In English we have the word "day", but it has four meanings. The first meaning 
of day is the time of light from early dawn to evening twilight, this as complementary to night the 
time of darkness from late twilight until early dawn. A second meaning of day is the time of 
rotation of the earth with respect to the sun, that is, the time it takes for the sun to return to the 
same position in the sky. For example, the time between meridian passages of the sun. A third 
meaning of day is the sidereal day or time between meridian passage of fixed stars. This might be 
called the true or absolute period of rotation of the earth. In the book of Genesis in the Bible, 
there is a fourth meaning given to the English word, day, an epochal period of time. Let us 
distinguish these four days by calling the first daylight, the second day, the third the rotation 
time, and the fourth creation epoch. 

A year is about 365 Days. In the northern hemisphere in the summer daylight gets longer 
and in the winter daylight gets shorter. But now a surprise! As daylight shortens, the day 
lengthens. In fact the shortest daylight occurs at the winter solstice about December 22nd, while 
the longest day of the year is December 24th- 25th

• 

How come? We, all know that the sun moves south in autumn making the daylight 
shorter (in the northern hemisphere), and moves north in spring making the daylight longer. But 
how can the length of the day change? To answer that, let us suppose that the sun not only moves 
north and south during the year, but also moves east and west. What effect would that have? Let 
us take our local meridian as a pointer. Now if there were no east-west motion of the sun then it 
would take exactly 24 clock hours for the sun to return to the meridian. (And the day would be 
the same as the rotation period.) But if the sun is moving east then in 24 hours our meridian 
would have caught up with where the sun was yesterday, but the sun has moved east so it is 
going to take a little longer for the meridian to reach the sun's new position. In other words the 
day is longer. So if the sun is moving east it makes the days longer and if moving west it makes 
the days shorter. And from about November 4th until February 12th the sun does move east 
making the days longest when the daylight is shortest. And the motion of the sun to the east is the 
most rapid about the 25th of December. 

Just a minute. We know the sun moves north and south because watching the sky we can 
see it getting lower in the south in winter and higher in summer. Now if the sun is actually 
moving east and west how come we never see that? Good question. We aren't aware of the 
east-west motion of the sun because the earth rotates in the east-west direction. The 360 degree 
daily motion of the sun caused by the earth's rotation completely masks the earth's orbital 
velocity changes which cause the solar east-west motions. So, how do we know this other motion 
takes place? One way is to compare clock time with sun-dial time. Clocks run at a constant rate, 
but the difference between the time a clock shows and the time a sun-dial shows varies 
throughout the year . 
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• An even better way to see the sun's motion is to set up a camera in a fixed location, 
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pointed to the sky in a fixed direction, and expose the same photographic plate evecy Day 
throughout a year at the same clock time evecy Day, (say at 9:00:00 a.m.). The trace of the sun's 
images on the photograph will look like a figure eight. The up and down direction of the eight 
representing the north and south motion of the sun and the left and right direction representing 
the east and west motion. This figure eight is called an "analemma" and gives the representation 
of the sun's total movement as viewed from earth throughout the year . 
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JOYMUSIC.P51 DISK: JOURNYOYEAR September 7, 1990 

There exist certain parallels and dualities between the 
generation of a musical scale by the circle of fifths and the 
generation of a liturgical year by the analemma loop. The basic 
algorithm is the same: 

1. 
2. 
3. 
4. 

CIRCLE OF FIFTHS 

Select a base pitch 
Select the pitch factor 
Generate the pitch sequence 
Effect closure 

ANALEMMA LOOP 

Select a base date 
Select the date interval 
Generate the date sequence 
Effect closure 

Whereas the circle of fifths deals with pitch ratios, the analemma 
loop deals with time intervals. Thus the pitches in the circle of 
fifths form a geometric sequence, while the dates in the analemma 
loop form an arithmetic sequence. 

The CIRCLE OF FIFTHS 
Musical scales can be generated in many ways. One method is by 

iterated third harmonics, usually called the circle of fifths. The 
human ear tends to equate all even harmonics, hence discriminable 
notes must be derived from the odd harmonics. The third harmonic is 
the most important one. (The physicist says that the E' an octave 
above C is the third harmonic of C. The musician says that the E 
above C is the fifth of C,. where E an octave below E'.) For the 
third harmonic the pitch factor is 3. But to reduce to the base 
octave the pitch must be divided by 2. Hence the pitch factor in 
the circle of fifths is 3/2. 

Useable scales will be obtained whenever the powers of 3/2 
(the third harmonics) are approximately equal to some power of 2, 
since the sequence of pitches must close on an octave. 

Powers of 3/2 Powers of 2 Ratio 
1 1.50 1 2.00 0.75 
2 2.25 1.125 
3 3.38 2 4.00 0.845 
4 5.06 1.265 
5 7.59 3 8.00 0.949* 
6 11. 39 1. 424 
7 17.09 4 16,00 1.068* 
8 25.63 1.602 
9 38.44 5 32.00 1. 201 
10 57.67 1.802 
11 86.50 6 64.00 1. 352 
12 129.75 7 128.00 1.014* 

We note that the ratios between a power of 3/2 and a power of 
2 are close to unity in the three starred cases. The first starred 
case leads to a pentatonic scale. The second leads to a seven note 
scale and the last to a twelve note scale. This last was selected 
as the basic chromatic scale used in occidental music. However, the 
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12th root of 128 is 1.4983 not 1.5000, close but not exact. So in 
order to adjust for the non-exactness, the so-called equal 
temperament scale was devised in which the twelve notes were 
separated by a pitch factor of 1. 05946 which is equal to the 
twelfth root of two. Adjustments are always required in order to 
fit a power of 3, 5, 7, ... to the octave, i.e to a power of 2. 

Relating to the algorithm, we first choose a base pitch, say 
C = 286 hz. This pitch is then repeatedly multiplied by the pitch 
factor, 1.4983 and finally reduced to one octave, or it is simply 
multiplied by 1.05946 to generate the 12 pitches of the scale. 
Closure is effected either by adjusting the pitch factor or leaving 
some anomolous ratios. If the ratios are true third harmonics, the 
sequence will not close on an octave. If the scale is adjusted to 
close, the pitches are no longer true third harmonics. We have here 
an example of Godel's incompleteness theorem. The scale cannot be 
both perfect (true harmonics) and complete (close on an octave). 

THE ANALEMMA LOOP 
The liturgical year may be generated by a fibonacci ratio of 

8/13 or by the golden ratio (= 0.618034). These are values that 
effect near closure like the starred values in the circle of fifths 
example. The algorithm may be carried out in two ways. The first 
way requires the generation of numerical sequences directly from 
the ratios then translates these sequences into date intervals by 
multiplying by the length of the year. The second method first 
evaluates a basic date interval from the ratio and then generates 
the date sequence with this date interval . 
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Analemma.wpd November 29, 2010 

In astronomy, an analemma (pronounced /?ren??l?m?/, Greek for the pedestal of a sundial) is a 
curve representing the angular offset of a celestial body (usually the Sun) from its mean position 
on the celestial sphere as viewed from another celestial body relative to the viewing body's 
celestial equator. For instance, knowing that Earth's average solar day is almost exactly 24 hours, 
an analemma can be traced by plotting the position of the Sun as viewed from a fixed position on 
Earth at the same time every day for an entire year. The resulting curve resembles a figure of 
eight. This curve is commonly printed on globes, usually in the eastern Pacific Ocean, the only 
large tropical region with very little land. It is possible, though challenging, to photograph the 
analemma, by leaving the camera in a fixed position for an entire year and snapping images on 
24-hour intervals ( or some multiple thereof). 

There are three parameters that affect the size and shape of the analemma: obliquity, eccentricity, 
and the angle between the apse line and the line of solstices. For an object with a perfectly 
circular orbit and no axial tilt, the Sun would always appear at the same point in the sky at the 
same time of day throughout the year and the analemma would be a dot. For an object with a 
circular orbit but significant axial tilt, the analemma would be a figure of eight with northern and 
southern lobes equal in size. For an object with an eccentric orbit but no axial tilt, the analemma 
would be a straight east-west line along the equator. 

The north-south component of the analemma is the declination, or the latitude at which the sun is 
directly overhead. The east-west component is the equation of time, or the difference between 
solar time and local mean time. This can be interpreted as how "fast" or "slow" the sun is 
compared to clock time. 

Earth's analemma 
Analemma for Earth as seen from the northern hemisphere with altitude and azimuth to the same 
scale. 
Analemma for Earth. 

Owing to the tilt of Earth's axis (23.439°) and its elliptical orbit around the Sun, the relative 
location of the sun above the horizon is not constant from day to day when observed at the same 
clock time each day. Depending on one's geographical latitude, this loop will be inclined at 
different angles. 

The figure on the left is an example of an Earth analemma as seen from the northern hemisphere. 
It is a plot of the position of the sun at 12:00 noon at Royal Observatory, Greenwich, England 
(latitude 51.4791 °N, longitude 0°) during the year 2006. The horizontal axis is the azimuth angle 
in degrees (180° is facing south). The vertical axis is the altitude in degrees above the horizon. 
The first day of each month is shown in black, and the solstices and equinoxes are shown in 
green. It can be seen that the equinoxes occur at altitude?= 90° - 51.4791 ° = 38.5209°, and the 
solstices occur at altitudes?±? where? is the axial tilt of the earth, 23.439°. The analemma is 
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plotted with its width highly exaggerated, which permits noting that it is slightly asymmetrical 
(due to the two-week misalignment between the apsides of the Earth's orbit and its solstices). 

A well-known consequence of the "Equation of Time" is the asymmetrical distribution of sunrise 
and sunset times. For northern hemisphere observers this is very apparent around the date of the 
winter solstice. The following table gives the Durham sunrise and sunset times in December and 
January: 

Sunrise Sunset 

1st December 8:08 15:43 
6th December 8:16 15:40 
13th December 8:24 15:38 
20th December 8:29 15:40 
27th December 8:32 15:45 
2nd January 8:31 15:50 
9th January 8:28 16:00 

Hence by early January the evenings have become significantly lighter where the mornings 
remain at their darkest . 
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ANALEM.P51 :bISK:JOURNYEAR00 August 22, 1990 

The analemma may be constructed in two ways: 
1) Using a meridian circle to measure the declination of the 

sun and note the exact clock time when the cross-hairs bisect the 
solar disk at noon each day. This is the fixed position variable 
time method. 

2) Taking an exposure on a photographic plate of the position 
in the sky of the sun at the same clock time each day throughout a 
year with a fixed camera. This is the fixed time variable position 
method. 

Two kinds of day are implicit in the analemma. The first is 
the sunrise to sunset day which is a function of the declination or 
north-south motion of the sun. The second is the noon to noon day 
which is a function of the equation of time or the east-west motion 
of the sun. The north-south motion has to do with light and 
darkness, the east-west motion has to do with expansion and 
contraction of time. 

Our senses combine these two physical phenomena of light/dark 
and yin/yang into our psychic condition. The analemma also combines 
these two phenomena into a graphic unity. We might therefore expect 
that there is some relation between our moods and mental spirits 
and the attributes of the analemma . 
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January 
4 

February 
2 
12 

March 
19 
21 
27 

April 
1 
3/4 
14 
15/16 

May 
9 
14/15 

June 
14 
21 
22 

July 
6 
27 

August 
6 
31 

September 

October 

2/3 
17/18 
21/22 
27 

5 
8/9 

November 
4 
15 

December 
22 
24/25 

THE ANALEMMA YEAR 
PATH OF THE SUN 

Perihelion: r = minimum = 0.983 a.u. 

Southern maximum acceleration West 
Major maximum displacement East: E = -14m 20'; o = -14° 0' 25" 

Maximum velocity North: +23.7 '/d 
Vernal Equinox: o = 0° 
Minor maximum velocity West: + 18.34 s/d 

Maximum rate of increase of r 
r = 1.000 a.u. 
Crossover: E = -368; o = +9° 1' 
E = 0 

Northern maximum acceleration East 
Minor maximum displacement West: E = + 3m 44' 

E = 0 
Minor maximum velocity East: -12.24 s/d 
Summer Solstice: o = +23° 26' 31" 

Aphelion: r = maximum = 1.016 a.u. 
Minor maximum displacement East: E = - 6m 25' 

Northern maximum acceleration West 
Crossover: E = 36'; o = 9° 1' 

E = 0 
Major maximum velocity West: + 21.42 s/d 
Autumnal Equinox: o = 0° 
Maximum velocity South: - 23.4 '/d 

r = 1.000 a.u. 
Maximum rate of decrease of r 

Major maximum displacement West: E = + 16m 23'; o = -15° 4' 20" 
Southern maximum acceleration East 

Winter Solstice: o = -23° 26' 28" 
E = 0 and Major maximum velocity East: - 29.95 s/d 

r = radius vector of the earth's orbit 
o = declination of the sun 
E = the equation of time 
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FIBRAMI .WPD February 13, 2004 

• Fibonacci Numbers 

• 

• 

The recursion formula for the Fibonacci numbers is F r+I =Fr+ Fr-I 
Beginning with the initial numbers 1 and 1 the recursion formula gives the Fibonacci sequence: 

l ,l ,2,3,5,8,13,21,34,55,89, 144,233, ..... 
The limit of the ratio between two successive numbers, lim(Fr+/Fr) as r increases is (1+ ✓5)/2 
[It is to be noted that whatever the initial pair of numbers, the ratio limit is always (1 + ✓ 5)/2 ] 

The Divine Proportion or Golden Mean 

The Divine Proportion is A:B :: B:A+B 
Dividing by B and letting A/B = x, we have x = 1/(1 +x) or x2 +x -1 = O 
The solutions to this quadratic equation are x = (1 ± ✓ 5)/2 
By convention the positive root, x = (1 + ✓ 5)/2, is designated by (I> /. t, t 8 o 3 Lt 

This value is called the Golden Mean or Divine Proportion 
[Here we shall designate the negative root x = (1 - ✓ 5)/2 by/] cp _ () , c, t i b 3 ,.,. 

Explicit Formula 

If we wish to know the value of the 110th Fibonacci number, for example, and do not want to 
repeatedly apply the recursion formula, we need an explicit formula which gives the value of F n 

when we are given only n. While it is not always possible to derive an explicit formula from a 
recursion formula, in the case of sequences like the Fibonacci sequence it is. The explicit formula 
for Fibonacci numbers is: rp"' 

Fn = ((l>n _ pn)/ 4{J) '2. /vi' 

The above is a brief introduction to the arithmetic properties of the golden mean. There 
are also many geometric and esthetic properties and many manifestations in nature. [ An example, 
the loops in the analemma. The northern loop is to the southern loop as the southern loop is to 
the whole year. This is roughly true at present but the shape of the analemma evolves over 
thousands of years.] 

For more information on the mathematical, esthetic, and historical aspects of <I>, I recommend 

The Divine Proportion by H.E.Huntley Dover Publications 1970 
and Vol XVI no 4 Winter 1991 of PARABOLA magazine . 
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Golday.wpd 

The Golden Ratio or Divine Proportion is 1.618034 ... It's inverse is 0.618034 ... 
0.618034 times the Gregorian year of365.25 days= 225.74 days 

365.25 days minus 225.74 days= 139.51 days 

This results in two golden days: 
The long or golden day is the birth date plus 225.74 days 
The short or silver day is the birth date plus 139.51 days 
(In all cases allow plus or minus a day because of the fractions and intruding leap years.) 

The golden and silver days for the people at our party yesterday are: 
Hafiza birthday Mar 12 golden Oct 23 silver 
Al Jul 28 Mar 11 
Eloise Sept 16 Apr 29 
Eleanor Dec 10 Jul 23 
Sharon Dec 13 Jul 27 

Note the coincidences some exact, some within a day or two. 

Jul 29 
Dec 13 
Feb 3 
Apr29 
May 1 

We know we are all closely connected to each other in our interests, our values, our affections 
and our visions. But it seems we are also connected to each other through the Divine Proportion . 
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Clarence Page 
No need to get mad at 

\ 

Oqama's church pal 
Dece}nber 21, 2008 

Some of President-elect Barack 
Obama 's. supporters are ·upset that he 
chose Rick Warren to give the 
invocation at tis inauguration. They 
should not be "sfprised. He promised 
as a candidate ~he would try to 
change the divisive one of America's 
politics. 

\ 
Recent columns 
Civic pride in public sha e 
December 17, 2008 

Ah, what a gift the medi 
ourselves as others see en1 
elect Barack Obama's · a: 
being portrayed as a f 
political enligh!enme 
got arrested. 

December 14, 2008 

The year's not ave , but I think my first 
annual Basket C[ b Award can safely be 
awarded to Gov Rod Blagojevich. 

Blagojevich Obama: Parallel worlds 
December 10, 2 8 

A network n ws producer based in New 
York want to get my reaction to the 
arrest of ov. Rod Blagojevich. Except shE 
had a pr lem. She was reading the 
criminal mplaint as she was talking to 
me. Sh couldn't stop gasping. "I'm sorry," 
she sad. "This is ... unbelievable!" 

Gay ride, black prejudice 
Decem r 7, 2008 

"Gay i the new black," declares the Dec. 
16 issu fThe Advocate, a leading gay
oriented magazine. Well, not quite. How 
about, "Gay is the new gray?" 

Obama takes leftists' fire 
December 3, 2008 

You can't please everybody in politics. Yoi.: 
can't even please your fans all of the time. 
Remember when President-elect Barack 
O~ama was battling opposition to his 
promise of "change"? That was so last 
month. 

Obama and his BlackBerry blues 
November 30, 2008 

It has not taken President-elect Barack 
Obama long to learn what his predecessor 
quickly discovered: His new job is a gilded 
cage. 

http://www.chicagotribune.com/news/columnists/chi-clarencepage,0,815496.columnist 
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o::::/:Z:3/ .1. 0 1:l/04/l.O 03/24/10 1:1./0!"5/10 ci:3;25110 1.1/06/10 
o:;:/2b/ l 0 11./07/10 ((;./27 i 10 11/0B/10 o:3/2B/10 11./09/:LO 
0::::-;29; .1.0 11/10/10 0:3;:2.~0/ 10 11/1:1./10 o:::-r$l / 10 11/12/10 
(lt.]/01/10 l1/13/l0 t)ll/02/ lO :1.l/14/10 04/0:3/ 10 11/1~:i/10 
04/04/10 11./:1.6/10 04/0~:i/ lO 1:l.l:t7/10 04/06/lO l1/1fl/10 

• o~l/07/10 11/:1.9/10 04/08/10 11/20/10. 04/09/1.0 11/21./10 
04/.1.0/10 ll/22/10 04/11/10 11/2:,:.,110 04/1.2/10 11/24/1.0 
O-'l/13/10 11 /2'5/ 1 () 04/14/10 11/26/10 04/:1.5/10 1.1/27/10 
(Pl/ 1.1.,,/ 10 11/28/10 04/ Fl I 10 1:1./29/10 04/ H:1/ 10 11.r:.0110 
()1.J / 1. t? / 10 12/01/10 04/20/1.0 12/02/10 04/21/10 12/0:3/ 10 
04/22/lO J.2/04/1.0 04/23/.1.0 12/0!':3/lO 04/24/10 12/06/10 
04/2~:i/ l 0 12/07/10 04/26/10 12/08/10 04/~~7/10 12/09/10 
04/2B/.t0 12/10/1.0 04/29/10 12/11/10 041:30/:ll) :1.2/12/1.0 
U~:;/01/10 12/13/10 05/02/10 12/1.4/tO 0~5/0:3/ 10 12/15/1.0 
O!":i/04/10 12/1.6/:1.0 0~5/0!'5/ :I. 0 12/17/.t.O 05/06/lO :1.2/1!3/10 
0:5/07 i 10 12/19/10 05/08/10 12/20/10 O~:i/09/10 :1.2/21 /1.0 
<f:i/ 10/ 10 l2/22/ 10-. 05/11/10 1212:::::110 05/12/10 l2/2,4/ 10 
O::i/13/10 12/2!:'i/10 05/1.4/10 12/26/10 0!'5/15/10 12/27/10 
0;:3 / 1 6 / 1 0 12/28/10 O~:i/ 17 / 10 12/29/10 05/18/1.0 12/:50/ :I. 0 
O'.:.ii19/10 12/31./10 0~)/20/ 10 O:L/01/11 O~i/21/10 01/02/11 
0~3/22/ :1.0 0:1./03/1 .1. 05/23/:1.0 01/0.<'.J./11 05/24/10 Ol/0~5/11 

_t)~5/~2~;/ 1c) 01/06/11 05/26/10 01/07/11 05/27/10 01/0B/l :I. 
0~5/2B/ 10 Ol /09/ 11. 05/29/10 01/10/U 0~'5/30/ 10 01/11/11 
05/31/10 01/12/11 06/01/10 01/1:2:Jll 06/02/1.0 01/14/11 
Ob/O:::::; lO Ol/15/11 06/04/10 01/16/1:1. 06/05/10 01/1.7/11 
06/06/10 01/18/11 06/07/10 Ol/19/11 Ol.1/08/10 01/20/:1.1 
06/09/10 01/21/11. 06/10/10 01/22/ J. l. 06/11/10 01./23/11 
06/12/10 01/24/11 06/1.3/10 01/2:5/ 11 06/14/10 01/26/11 
Ob/l~"i/10 01/27/11 06/16/10 01/2B/11 06/17/1.0 01/2fr/11 
06/H:l/10 01/30/11 06/19/10 01./31 / 11 06/20/10 02/01./11 
06/:~l / 10 02/02/11. 06/22/10 02/03/11 06/23/10 02/04/11 
06/2lf./ 1Q 02/05/1.t 06/25/10 02/06/1.1 06/26/.tO 02/07/11 
06/27/10 ()2/08/11 06/213/10 02/0!7/ 1 l 06/29/1.0 02/1()/11 • Oh/:.:;.()/ 10 02/11/11 07/01/10 02/12/11 07/02/10 0211:J/11 
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• 07/03/10 02/14/ll 07/01.1/10 02/15/11 07 /0!:'i/ 10 02/16/11 
07/06/10 .02/17/11 07/07/10 02/10/11 07/0U/10 02/1 '7'/ 11 
07/09/10 02/20/11 07/10/10 02/'.,21/11 07/11/lO 02/22/11 
07/12/10 02/2'.3/ 11 07/13/10 02/24/11 07/14/10 02/2~:i/ 11 
07/15/10 02/'.26/ 11 07/16/10 02/27/l.1 07/17/10 02/2fl/11 
07/18/10 o::::;101111 07/19/10 0:::::10:u 11 07/20/10 0:310:3; 1 l 
0'//2J./10 o:2:;104111 07/22/10 o:3;05111. 0712:3;10 o::::;;ot.;; 11 
07/24/10 o::::;,10711 1 07/25/10 0:3/08/11 07/'26/10 0~::-/(6'/ 11 
01/2.7/10 o:s/10/11 07/28/10 o:~;111 / 11 07/29/10 0:3; LU l 1 
07;:50; 10 03/ 1:.::;/ 11 07/31/10 03/14/11 OG/Ol/10 1):3;; 15/ 11 
OEJ/02/10 0:::,116111 08/(l:3/ 10 03/17/11 OU/04/10 0:3/ HJ/ 1 1 
OB/0~5/ 10 ():J/19/11 08/06/10 03/20/11 Ofl/07/10 ():3/21/11 
08/0B/10 ():::;,/';::2/11 08/09/10 0:3 / 2~.::; / 11. OB/10/10 o:.::;12<1/ 11 
OB/ll/10 0::::125/11 08/12/10 (l;J/26/ 11 0[}/13/10 o::~;/27 / 1 :t 
OB/14/10 0:::::120111 08/15/10 o:~:129 / 11 OB/16/10 o:::::;:30/ 1.1 
!)Ei/17/10 03/31/11 OB/18/10 04/01/11 OB/19/10 04/02/11 
OEl/20/10 04/03/l.1 08/21110 04/04/11 OB/22/J.O 04/0!:Vl 1 
OB/23/10 04/06/11 OB/24/10 04/07/11 OB/:2~5/10 04/0B/11 
OB/26/10 04/09/11 08/27/10 OLU10/.11 OB/:~8/ 10 04/11/1 1 
OB/29/10 04/12/11 OEl/750/ 10 04 / 175/ 11 OB/31/1.0 04/lilf:J.1 
07/01/lO 04/15/11 09/02/10 04/1/.:i/11 09/(>:3/ lO 04/17/11 
or;;o.-:1.110 04/11:3/11 09/05/10 04/19/11 ()C//()6/1() 04/20/11 
09/07/10 04/21/11 (lly /()8/ 1() 0-4/22/11 09/09/10 0412:::::11 1 
1)9 / 10/ 11) 04/2.".j./ 11 ·09/11/10 04/25/11 09/12/10 04/26/11 
()CJ/1:::I/l.O 04/27/11 09/14/10 04/2fl/11 09/15/1.0 0'~·/29/11 
0?/16/10 04/30/11 ()<:;• / 1 7 / 10 05/0:l/11 09/10/10 05/02/11 

• 09 / l ~1 I l (l 0~'';;0:3; 11 09/::?0/ l.O 05/04/11 09/21./10 05/0~'i/ 11 
09/22/10 O~.:i/06/ 11 0?/23/10 05/07/11 09/24/10 05/08/11 
09/2~5/ 10 05/09/l 1 ()l'J/21:,;/ 10 0~5/ 10/ 11 09/27/10 O~'i/11/11 
09/20/10 O~i/12/11 09/29/:lO 05/1:3/11 09/30/10 0;3/14/11 
:10/01/l.O <X:i/15/11 10/02/10 O~i/ 16/ 11 1010:5; 10 O::i/ 17 / l 1 
10/04/10 05/18/11 10/05/10 05/19/11. 10/0b/10 0~5/20/ 11 
i'()/07/ 10 O!:i/21/1.l. 10/0B/10 ()~3/~22./ 11 1 0 / 0<1 / l 0 05/:r~;; 11 
:l.1)/10/10 O~i/24/ 11 l0/11/10 0~)/2~5/ 11 10/12/10 05/:::::6/11 
10/ 1:3; 10 (l~;'i/27 / 11 10/1,4/10 05/213/11 10/1.5/10 05/29/11 
10/16/10 O~:i/30/ 11 10/17/10 0~3/:.::;1;11. 10/18/11) 06/01/11 
10/19/10 06/02/11 10/20/10 06/o::;/ 1 l. 10/21./10 06/04/11 
10/22/10 Ob/O~i/ 11 10/2:3/ 10 06/06/11 10/24/10 06/07/11 
10/25/10 06/0!:l/ 1 :l 10/26/10 06/09/11 10/27 / l (1 06/10/1 1 
1(•/'..?0/ 10 06/1:l/11 101::9 / 10 06/12/11 10/~;o/ 10 06/1:3/11 
l.0/:3:L/10 06/14/11 11/01/10 06/15/J.l 11/((,?.:/10 Ob/16/11 
11/03/10 06/17/11 11/04/10 06/10/11 11/05/10 06/19/11 
11/06/10 06/'.,?.0/ 11 11/07/10 06/21/11 11/08/10 06/22/11 
11 /C)CJ/ 10 0612:3; 1 l 11/10/10 06/24/11 11/11/10 06/25/11 
11/1:2/10 06i26/11 11/13/1.0 06/27/11 11/14/10 06/2El/11 
:Ll/15/10 06/29/11 11/l6/10 06/:$1)/ 11 11/17/10 07i01/11 . 
11/18/10 07/02/11 11/19/10 07/03/11 11/20/10 · 07 /(1-<'j./ l. 1 
11/21/10 07 /O~i/ 11 11/22/10 07/06/11 11/23/10 07/07/11 
11/24/10 07/08/11 11/25/10 07 /()(y/ 11 11/26/10 07/10/11 
11/27/10 07/11/11 11/28/10 07/12/11 11/29/10 07/1:3/11 
11/:30110 07/14/11 12/01/10 07/15/11 12/02/10 07/16/11 
12/03/10 07/17/11 12/04/10 07/18/11 12/05/10 07/19/11 
12/06/10 07/20/11 12/07/10 07/21/11 12/08/10 07/22/l.1 

• L?/09/10 07/2:5; 11 12/10/10 07/24/11 12/11/10 07 /2~i/ 11 
12/12/l.O 07/26/11 12/13/10 07/27/11 12/14/10 07/28/11 
12/15/10 07/29/11 12/16/10 07 /:30/11 12/17/10 07/:::::1/11 
12/11:l/10 08/01/1.1 12/19/10 08/02/11 12/20/10 08/0~::;/ 11 
12/21/10 0.8/04/11 12/22/10 OB/05/11 12/T::o/ 10 08/06/11 
12/24/10 OB/07/11 12/2~5/ 10 08/08/11 12/26/10 08/09/11 
L?/27/ 10 08/10/:11 HU28/10 08/ 11/ 11 1.2/29/10 08/12/11 
12/30/10 OB/13/ll 12/~H/10 Of:3/14/1:L 01/01/11 08/ 1~:i/ 11 
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ANALEMMA: 

Maps have always intrigued me. I especially like maps mounted 
on globes since they portray the counter intuitive spherical 
relationships that exist between locations on the earth. When 
I was a boy, I was also quite taken with the various symbolic 
devices that cartographers used in decorating globes--assorted 
sea monsters, ships from various centuries and cultures, puffy 
cherubic faces blowing across the meridians, and compasses 
criss-crossed with omni-directional lines illuminated with 
elaborate fleurs-de-lis. But I w~s especially fascinated--and 
also confused--by a mysterious figure-of-eight symbol that 
cartographers frequently pasted on globes, usually somewhere 
in the Pacific ocean west of the Galapagos and east of Hawaii. 
While I was able to see, if not rationally, at least 
imaginatively, the relevance of winds, ships, compasses and 
monsters, I could never surmise the meaning of the mysterious 
figure-eight or what it had to do with the map. None of the 
adults I asked seemed to know much about it. Once I 
encountered someone who knew more than others, who said that 

, it had something to do with the sun, but without elaborating, 
he jumped quickly into an explanation, with the help of the 
globe, of how it was that the sun could never set on the 
British Empire. Today both the British Empire and the 
figure-eights have disappeared from globes. Perhaps, both for 
the same reason--confusion finally overwhelmed fascination. 

Later, I learned that this figure eight was called an 
"analemma" and represeni;ed the sun's pqsition in the sky 
corresponding to the day of the year. 'This helped a bit, 
since the top of the analemma was located at 23 1/2° north 
latitude, the northernmost position reached by the sun on June 
22, and the bottom of the analemma was located at the 
southernmost latitude reached by the sun, on about December 
21st. But why the two loops forming the eight, and why the 
curious asymmetry, with the northern loop much smaller than 
the southern loop. With these questions unanswered I had to 
let the subject rest but hoped to learn more later when I was 

, I 

older. 

However, it was a great many years later before the analemma 
caught my attention again. Its resurgence into my life was the 
result of the efforts of a very clever (and persistant) 
photographer who undertook to make a photographic record of 
the positions of the sun throughout an entire year on a single 

,, ·-r· 
c 
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photographic film. This photo-entrepreneur determined the 
size of the field of view so that the seasonal changes in the 
sun's position would not move it out of the picture, then he 
carefully mounted his camera to. point fixedly to·the center of 
this field. He selected filters and exposure times so that 
the film would not be overexposed with the 365 necessary 
exposures, then at precisely the same instant of time each 
day, he would take the sun's picture. The result was the 
analemma. In the course of a year the sun, had traced out a 
huge figure eight in the sky which was faithfully captured on 
film. What the photographer had done, in taking the sun's 
picture at the same time each day, was effectively to stop the 
rotation of the' earth and leave in the record only those 
motions of the sun which were due to the earth's revolution. 

If the earth did not rotate, then the figure eight pattern of 
the sun's yearly motion would be readily perceptible. As it 
is, the north-south motion is evident to everyone who is at 
all conscious of the seasons, but the east-west motion and the 
two resulting loops elude all but careful observers. The 
explanations for the apparent figure eight motion of the sun 
have been known for several centuries. The north-south 
motion, as is commonly known, is due to the 23 1/2° tilt of 
the earth's axis to the plane of its orbit. The east-west 
motion is also due to the tilt of the axis, but involves 
something furth~r. The orbit of the earth is not an exact 
circle. The distance between the earth and the sun changes 
and the speed in the orbit also changes. The combination of 
all these ingredients results in the analemma with its 
asymmetric loops. The details become a bit mathematical, but 
the theories and the observations seem to agree rather well. 

Knowing that the total motion of the sun has two components, 
we might be led to suspect, if its north-south component of 
motion is responsible for the seasons, might not its east-west 
component also play some role in influencing climatic or other 
conditions on earth. Could it. be that there are other yearly 
"seasons" due to east-west effects that are superimposed on 
the north-south effects which we term winter, spring, summer 
and fall. Such effects, if any, must be more subtle than the 
familiar seasons, since we seem to have been largely unaware 
of them. It is worth looking at the analemma in more detail 
to see if something like this is possible • 
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THE ANALE!'.JNA: '~ 1/;'f;-~ f"' ~ C,~ 

l:c1y first encounter with the analenma occurred sometime before I was 10 years 
old. This was a lon6 time ago before formal manners had defected~ 
.etiquette book.a to history books and it was still the custon to pay afternoon. 
calls on one 7 s friends. For a small boy such visits were always ~. -t-rczv-?n,~r-1'c 
It meant not only having to clean up and dress up but worst of all it uas the 
sacrifice of an entire afternoon to sitting quietly while the grownups talked 
endlessly and unintelligbly about almost everything and everyone. Houever, 
there was usually some respite when tea was served and cookies finally 
appeared, ("Take just one!"), but the principal relief came through knowledge 
that shortly after tea parole was at hand .f But not all visits were traumatic. 
Sonetimes the visit was to Hrs. Hollister. She not only had bigger and better 
cookies, but had in her library a magnificent 2-foot globe of the world which 
she enthusiastically allowed me to study. I was intrigued with the idea we 
lived on a sphere and found sanctuary frorJ the ·grownup talk ~t'te-2S in the 
contemplation of the antipodes and in wondering how long it would take to get 
there. 
qt ,4 was also intrigued with the various symbolic devices that the cartographers 

used in decorating the globe--assorted sea monsters, ships from various 
centuries and cultures, puffy cherubic faces apoplectically blowing up gales, 
and multi-crossed compasses illuminated with fleurs-de-lis. But I was 
especially fascinated--and confused--by a mysterious figure-of-eight symbol 
which was locaied somewhere west of the Galapagos Islands in an empty part of 
the Pacific Ocean. While I was able to comprehend, if not rationally at least 
with some imagination, the relevance of winds, ships, compasses and sea 
ri10nsters, I could never surmise the meaning of the mysterious figure-eight or 
what it had to do uith the map. Hone of the grownups I asked seemed to know 
anything about it. Once, however, I encountered someone who said that it had 
sonething to do with the sun, then without elaborating further, quickly turned 
to a demonstration of how the sun could never set on the British Empire. 
Today both the British Empire and the figure-eights have disappeared from 
globes. Perhaps, both for the sa1:1e reason--confusion finally overubelrJed 
fascination. 

Later, I learned that this figure eight was called an 11 analenr1a 11 and 
represented the sun's position in the sky corresponding to the day of the 
vear.. This heloed a bit since the too of the analeil]'Q1a was located at 23 11.2° nortn lat1. tua:e, • tne nortnermaost pos1. tion reached oy c.11e sun on June 22, ana 
the bottom of the analernma was located at the southernmost latitude reached by 
the sun, on about December 21st. But uhy the t1ro loops forr.1ing the eight, and 
why the curious asyrnnetry, with the northern loop @uch smaller than the 
southern loop. Uith these questions asked, but unanswered, I had to abandon 
the subject, but hoped to return to it when I was older. 

A great many years passed before the analemma again caught my attention. Its 
resurgence into ray life was the result of the efforts of a very clever ( and 
persistant) photographer who undertoot to make a photographic record of the 
positions of the sun throughout an entire year on a single photographic film. 
This photo-entrepreneur determined the size of the field that would contain 
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the seasonal changes in the sun's position, then he carefully mounted his 
camera to point fi::rndly to the center of this field. He selected filters and 
exposure times so that the filr.i would not be overexposed with the 365 
necessary exposures, then at precisely the same instant of time each day, he 
would talrn the sun's picture. The result was the analei::;n:ra. In the course of 
a year the sun traced out a huge figure eight in the sky which was faithfully 
captured on film. In essence what the photographer had done in taking the 
sun's picture at the same time each day, was to remove the effects of the 
rotation of the earth and leave in the record only those motions of the sun 
which wer•e due to the earth's orbital movement • 

The explanation for the apparent figure eight r;10tion of the sun has been known 
for several centuries-!> tThe nortJ;i-south r:10tion, 9-s is cor:monlvbknown.,,11is due ,._ th 2-:; 1120 tilt O.L fie eart.n s axis to tne p_ane or its OI' it. .L' e 
~~st-~est motion is also due to the tilt of the a::~is, but involves something 
further. The orbit of the earth is not an exact circle. The distance between 
the earth and the sun changes and the speed in the orbit also changes. The 
combination of these effects results in the analeoma and its asymmetric loops. 
The details become a bit matheuatical, but the theories and the observations 
seem to agree rather well. 

Knowing that the total motion of the sun has two components, if the 
north-south component is responsible for the seasons, might not the east-west 
component also play some role in influencing climatic and other conditions on 
earth? Could it be that, superimposed on the north-south effects which we 
term winter, spring, summer and fall, there are other cyclical effects which 
we might term, neast-west seasons"? Such effects, if any, must be more subtle 
than the familiar seasons, since we seem to be largely unaware of them. But 
it is imrth looking at the analemma in more detail to see if something like 
this is possible. 

Let us imagine that the earth does not rotate. Then the analer:ina would be the 
pattern described in the sky by the sun in the course of a year. Where in the 
sky the pattern would be located would of course depend on the longitude and 
latitude of the observer. We recognize the inportance of the latitude for the 
north-south seasons, but the longitude would also be important for east-west 
seasons, even though ordinarilly washed out by the earth's rotation. 
Depending on the longitude, there would be places on the earth where the 
analecma uould be described near the meridian, other places where it would be 
low in the east or the west, perhaps with the sun rising only during part of 
the year, as at present it does north of the arctic circle. Then there would 
be longitudes at which the analemma path would be always below the horizon. 
Certainly i,e uould be aware of these east-west seasons if the earth did not 
rotate, but given the very basic fact of the earth's rotation, do east-west 
seasons still have any significance? The principal features of the 
north-south seasons are variations in light and heat. This could not be a 
principal feature of an east-uest season unless there were no rotation. So, 
given the rotation, we :must conclude that if an east-west season has any 
impact or effect it will lie sor:1ewhere other than in heat and light. Are 
there any clues? 
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variable does not exist, it will be left blank in the .INI file. 
If a double percent%% is entered, a single percent% will be 
used. 

The paths you specify do not affect your Location of Files 
settings, they are only used in the App Server, when executing a 
shared code application, or in the Ini Paths, to redirect where 
the .INis for an application will go. 

OPEN (04/30/92) 
----------------
The word "Retrieve" has been changed to "Open" in two different 
menus. "Format Retrieved Documents for Default Printer" (File, 
Preferences, Environment) has been changed to say "Reformat 
Documents for Default Printer on Open." "Update on Retrieve" 
(Tools, Spreadsheet, Link Options) has been changed to "Update 
Links on Document Open." 

PAPER SIZE (04/30/92) 
----------------------
After you edit the current paper definition, WordPerfect now 
updates the Paper Size code when you choose Close from the Paper 
Size dialog box. If you choose Select from the Paper Size dialog 
box, a new Paper Size code will be inserted at the insertion 
point, or placed at the top of the page if Auto Code Placement is 
on. 

PRINT QUALITY (11/04/91) 
-------------------------
When you have a Windows printer driver selected, the Graphics 
Quality and Text Quality pop-up lists offer three settings to 
choose from: Set In Driver, Draft, and Do Not Print. 

Set In Driver tells WordPerfect to use the current resolution 
that is set in the driver. 

Draft sets the driver to draft mode when printing. Each Windows 
printer driver can handle draft mode differently. For example, 
some drivers do not print graphics in draft mode. 

PRINT PREVIEW (04/30/92) 
-------------------------
The Print option is available in Print Preview. Choose Print 
from the File menu to close the Print Preview window and open the 
Print dialog box to print your document. 

REVEAL CODES WINDOW SIZE (04/30/92) 
-----------------------------------
You can set the default size of the Reveal Codes window. The 
default value is 50%, but can range from 1% (a very small portion 
of the window) to 99% (most of the window). To set a new default 
size, choose Preferences from the File menu, and then choose 
Display. Type a percentage in the Reveal Codes Window Size text 
box, then choose OK. The setting you choose will be in effect 
each time you open a document. 
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SVETLANA DARCHE 
5141 COMERCIO AVE 
WOODLAND HILLS, CA 0 

ALIMTRA (AUDREY) DAVINROY 
3551 EL LADO DR. 
GLENDALE, CA 91208 

DELORES DAVIS 

, CA 0 

CAROL DE MAF:S 
6964 SHOUP 
CANOGA PARK, CA 91307 

GEOFFREY P. DEBRITO 
8821 LINDLEY AVE. 
NORTHRIDGE, CA 91325 

RAJ KAMAR DEOSARANSINGH 

, CA 0 

JOCK DESWORT 
2310 GLENCOE AVE. 
VENICE, CA 90291 

ROXANNE DEVAL 
10400 WIDDINGTON STREET 
N HOLLYWOOD, CA 91601 

DOLORES DI SILVERIO 
7956 SALE AVE 
CANOGA PARK, CA 91304 

RUTH DICKEY 

, CA 0 

MARIE DIGIURO 
19856 LABRADOR STREET 
CHATSWORTH, CA 91311 
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ANLEMINT.WS2 JOURNEY OF THE YEAR REV 8/8/86 
FROM DISK #7--MEMORITE III VECTOR GRAPHIC 10/7/85 

THE ANALEMMA: 

S.f Tk'A.YoN 
W6'.2Fx-
PR.JJ1/i ;:17 

My first encounter with the analemma occurred sometime before I 
was 10 years old. This was a long time ago before formal manners . m f('r,-,:._ .. / ~ .. -r:s . had defected from etiquette books to, s:tory boo and it was 
still the custom to pay afternoon calls on one's friends. For a 
small boy such visits were always threatening. It meant not only 
having to clean up and dress up but worst of all it was the 
sacrifice of an entire afternoon to sitting quietly while the 
grownups talked endlessly and unintelligbly about almost every
thing and everyone. However, there was usually some respite when 
tea was served and cookies finally appeared, ("Take just one!"), 
but the principal relief came through knowledge that shortly 
after tea parole was at hand. N~ot all visits were traumatic. 
Sometimes the visit was to Mrs. Hollister. She not only had big
ger Cffld better cookies, but had in her library a magnificent 2-
foot globe of the world which she enthusiastically allowed me to 
study. I was intrigued with the idea we lived on a sphere and 
found sanctua~y from the grownup talk in the contemplation of the 
antipodes and in wondering how long it would take to get there. 

I was also intrigued with the various symbolic devices that the 
cartoacaphers used in decorating the globe--assorted sea 
.r-erj) ~k? . • • 

l1l019-S ter"'S, ships from various centuries and cul tu res, puffy 
cherubic faces apoplectically blowing up gales, and multi-crossed 
compasses illuminated with fleurs-de-lis. But I was especially 
fascinated--and confused--by a mysterious figure-of-eight symbol 
which was located somewhere west of the Galapagos Islands in an 
empty part of the Pacific Ocean. While I was able to comprehend, 
if not rationally at least with some imagination, the relevance 
of winds, ships, compasses and sea monsters, I could never sur
mise the meaning of the mysterious figure-eight or what it had to 
do with the map. None of the grownups I asked seemed to know 
anything about it. Once, however, I encountered someone who said 

-'Ytlt?Y'¾Y/ e-,,z.f- ,;,t' 
that it had something to do witn

1
~ne sun, then without elaborat-

ing further, quickly turned to a demonstration of how the sun 
could never set on the British Empire. Today both the British 
Empire and the figure-eights have disappeared from globes. 
Perhaps, both for the same reason--confusion finally overwhelmed 
fascination. 

Later, I learned that this figure eight was called an "analemma" 
and represented the sun's position in the sky corresponding to 
the day of the year. This h3lped a bit, since the top of the 
analemma was located at 23 1/2~ north latitude, the north
ernmost position reached by the sun on June 22, and the bottom of 
the analemma was located at the southernmost latitude reached by 
the sun, on about December 21st. But why the two loops forming 
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the eight, and why the curious asymmetry, with the northern loop 

m~maller than the southern loop. With these questions asked, 
but~~answered, I had to abandon the subject~ but heped te ic-etcrrn 
~i......;b-t:--w~>++----.1.....J1:J.u::;~~cter. 

A great many years passed before the analemma again caught my 
attention. Its resurgence into my li:f".e was the result of the ef
forts of a very clever (and persistent) photographer who under
took to make a photographic record of the positions of the sun 
throughout an entire year on a single photographic film. This 
photo-entrepreneur determined the size of the field that would 
contain the seasonal changes in the sun's position, then he care
fully mounted his camera to point fixedly to the center of this 
field. He selected filters and exposure times so that the film 
would not be overexposed with t~~Ji65 necessary exposures, then 
at precisely the same instant or;tlme each day, he would take the 
sun's picture. The result was~he analemma~. In the course of 
a year the sun traced out a huge figure eight in the sky which 
was faithfully captured on film. In essence what the photog
rapher had done in taking the sun's picture at the same time each 
day, was to remove the effects of the rotation of the earth and 
leave in the record only those motions of the sun which were due 
to the earth's orbital movement . 

The explanation for the apparent figure eight motion of the sun 
has been known for several centuries. The north-south motion, as 

$: 
is commonly known, is due to the 23 1/2.Af!l'6"'tilt of the earth's 
axis to the plane of its orbit. The east-west motion is also due 
to the tilt of the axis, but involves something further. The or
bit of the earth is not an exact circle. The distance between 
the earth and the sun changes and the speed in the orbit also 
changes. The combination ofa//these effects results in the 

. A 

analemma and its asymmetric loo1~., The details become a bit 
~Vrz,.i/-1~ 0.1( ct,t,tA 

mathematical, but theeeries o-FI-Ef. e observations~ 
-t0"f 1 ~ we 11 . 

Knowing that the total motion of the sun has two components, if 
the north-south component is responsible for the seasons, might 
not the east-west component also play some role in influencing 
climatic and other conditions on earth? Could it be that, super
imposed on the north-south effects which we term winter, spring, 
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summ~r and fall, there are other cyclical effects which we might 
~. "east-west seasons"? Such effects, if any, must be more 

v-e.qv{.u,, 
subtle than the fam~liar seasons, since we seem to be largely un-
aware of them. But it is worth looking at the analemma in more 
detail to see if something like this is possible. ~ 

{1,; ~ JJl~t-rYU J 
Let us imagine that the earth does not rotate. ThenAthe analemma 
would be the pattern described in the sky by the sun in the 
course of a year. Where in the sky the pattern would be located 
would of course depend on the longitude and latitude of the 
observer. We recognize the importance o~e latitude for the 
north-south seasons, but the longitud~would also be imp.Q..Ct~nt, 
for east-west seasons, ('7wen though ordinarilly washed out by tli_e) 
-.eortff•·s-rotationf Depending on the longitude' there would be 

-----------------·--· 

places on the earth where the analemma would be described near 
the meridian, other places where it would be low in the east or 
the west, perhaps with the sun rising only during part of the 
year, as at present it does north of the arctic circle. Then 
there would be longitudes at which the analemma path would be al
ways below the horizon. Certainly we would be aware of these 
east-west seasons if the earth did not rotate, but given the very 
basic fact of the earth's rotation, do east-west seasons still 
have any significance? The principal features of the north-south 
seasons are variations in \!_.:ight and heat)' This could not be a 
principal feature of an east-west ~ason unless there were no 
rotation. So, given the rotation, we must conclude that if an 
east-west season has any impact or effect it will lie somewhere 
other than in heat and light. Are there any clues? 
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January 
4 

February 
2 
12 

March 
19 
21 
27 

April 
1 
3/4 
14 
15/16 

May 
9 
14/15 

June 
14 
21 
22 

July 
6 
27 

August 
6 
31 

September 
2/3 
17/18 
21/22 
27 

October 
5 
8/9 

November 
4 
15 

December 
22 
24/25 

THE ANALEMMA YEAR 
PATH OF THE SUN_ 

Perihelion: r = minimum = 0.983 a.u. ~ d(~-wJ :: J_[/J-S) 
--;

ri-ff· Southern maximum acceleration West 
-4-7-

Major maximum displacement East: e = -14m 20'; o = -14° 0' 25" 

Maximum velocity North: +23.7 '/d 
Vernal Equinox: o = 0° 
Minor maximum velocity West: + 18.34 s/d 

w ¼ if ~ {/y' - t:- :: I/ --s 
I , I . , '2 

Maximum rate of increase of r 
r = 1.000 a.u. 
Crossover: e = -365

; o = +9° l' 
€ = 0 

Northern maximum acceleration East 
Minor maximum displacement West: e = + 3m 44• 

€ = 0 
Minor maximum velocity East: -12.24 s/d 
Summer Solstice: o = + 23 ° 26' 31" 

Aphelion: r = maximum = 1.016 a.u. 
Minor maximum displacement East: e = - 6m 25° 

Northern maximum acceleration West 
Crossover: e = 36°; o = 9° 1' 

€ = 0 
Major maximum velocity West: + 21.42 s/d 
Autumnal Equinox: o = 0° 
Maximum velocity South: - 23.4 '/d 

r = 1.000 a.u. 
Maximum rate of decrease of r 

Major maximum displacement West: e = + 16m 23°; o = -15° 4' 20" 
Southern maximum acceleration East 

Winter Solstice: o = -23° 26' 28" 
I 

I,-,. 1'1..t1.,,z_, r- ~I-

t , t ' ol{,ij, s Vn ~ 

~o 0./e lv(fa-,ftt- !Ma,/' 

t?v J' tJ v/7._ - ~ r ? 

e = 0 and Major maximum velocity East: - 29.95 s/d - 7, tJ o/ /Ja, 
I 

r = radius vector of the earth's orbit 
o = declination of the sun 

FrP1'>-) D.ec &- ro .J.n, f; flv f:c,,/ M,t.,Y r-,,,..__ > flu N-S M1. 0 ll'ir~, 
t:::-,t;,,, Ji,"" It( 1,; .fvr.1. 30 tAi. /::~f M-t!Jft-;-i. > n_, V-S -"1-ttJ f;uz,, 

e = the equation oftime 

${I lev. D,~.fro,.., 
t-1 ~'':B, 

sM>t1 5 
. L c,,,rJ~ I 

\\):)'< (). . \ v V"M 

\)vt 0v r~w 

?!of flv d,r-e-cf/ ,71 f /W\." r/t' ..... -->t 1 flv- s v,,,., v,. k:4 
t,;1 . Jc;,v,.,. C, M,,,_ () f., '/),,., ,-, A1. oi-rt/2 - ea,,/ 

tl.ec. 2).. ,,µ,,. t? f ,'v-, 1--Y ev-t 
D€cS -'IA,,-,!} f,:.,._ (J 0 f)vl IA, - eaJ· 

J' "'ht If ,1,-t,t.{I f,e.... iY '1-vo r ff. .--&,,,;f-

J V'>'I.J. ).)__ 
~ f,',..,_ f:;- e~f 

Jv,oo oo M,,,_J {f'lh 1) Sl)vtf... e,;;;,,,f 

;: I [J /J~ ~ f- ) \ V \- C ~ k<--t 
f{ V{ cJv ~ w 



.ANALEMMA 

q=0, dq=max E, ddq =0 
ddq=maxw 
D=0 
q=maxW 
q=O 

q=0 
q=0 

r= max 
q=max E 
dD=max S 
q=maxw 
q=O, dq=max E, ddq =0 

• r.1 - 9' \ y-;. I 1:,) 
:O,q&'ef 

- i,t;- \qC\ 

:, 

12/25/80 
08/06/81 

I? 03/22/82 

CODE 
j 

:,·: 
q = EQUATION OF TIME 

224 D = DECLINATION 
1 zr 228 r = RADIUS VECTOR 
z Jo 227 d = FIRST TIME DERIVATIVE 11/04/82 

06/14/83 
01/25/84 
09/03/84 
04/16/85 
11/27/85 
07/06/86 
02/12/87 
09/29/87 
05/14/88 
12/25/88 

222 dd = SECOND TIME DERIVATIVE 
225 E = EAST, W = WEST MAJOR 
222 e = EAST, w = WEST minor 
225 N = NORTH, S = SOUTH 
225 
221 
221 
229 
228 
225 _) 

'4,, l 

,; tl t> 

3 z:;5',2s 2922 • /?, = ").2-t-f,7b'f 

f .._ 2in 

1 )< 3 o-, 1,q--,.. ).).), 7 '37 
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MECHANICS AND 
MAPPINGS 
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This evening we have come together to consider a journey --a 

journey that we all are engaged in and have been for as many years as we 

have lived: The Journey that each life takes as it lives through the 

portion of time we caU the Year. 

Each soul that is incarnated on our Earth is engaged in a 

great spiritual journey--a journey whose point of departure is hidden 

from us in mists and whose destination is only glirrrpsed at brief moments 

when we can penetrate to lofty summits on a distant horizon. Though 

mostly hidden from us, knowing the summits are there gives us the 

strength for our journey. 

For some reason our spiritual journey has led us to this Earth 

and while we are here we have found that our journey and that of our 

planet are shared. We thus come to the Journey of the Year as a most 

irrrportant part of our personal and collective spiritual journey while we 

are sharing the journey of the Earth. ---- We have learned that the earth has a physical journey which 

takes it on an elliptical orbit about the sun in a time period of about 

365 days, which we call the year. We have also learned that the sun 

itself is moving through space taking its family of planets with it, so 

that the elliptical orbits are stretched out in space like the coils of 

a giant spring, no orbit ever covering the exact same space in its 

repetitions. While we have learned many things about the Earth's 

physical journey, we have also learned that the Earth repeats a yearly 

spiritual journey and this journey irrrpresses itself upon our personal 

spiritual journeys as the Earth's physical journey irrrpresses itself on 

our physical lives. Just as there are physical seasons, there are 

spiritual seasons and while on Earth we must recognize and honor these 

periods and changes--both the physical and the spiritual. 

And this brings us to the purpose of our coming together this 

evening: To explore the spiritual Journey 9,£ the Year so that we may be 

tuned to it and honor it in our spiritual lives and decisions. And just 

as the Earth's successive orbits are stretched out helically, forever 



-

-

~~,)(,, ~f 
~,,~ 

traversing new space by circling the direct path to the sun's goal, our 

spiritual progress is made by annual repetition of the offices of the 

sacramental year, moving us heZicaZZy towards our spiritual goal. 

This metaphor of the heZix--or stretched out coils of a spring-

~s a most useful one for describing progress through a cyclical process 

that, without spiritual vision, becomes but duZZ repetition forever 

traversing over and over the same ground. This applies to the Journey 

of the Day, the Journey of the Week, and to aZZ of the cyclical and 

rhythmic patterns that govern our lives. 

Let us here briefly summarize what we have learned about the 

Earth's physical journey: 

The Earth moves in an eZZipticaZ orbit about the sun whose greatest 

distance is 152 million kilometers and whose least distance is 147 

0Ji~l ~( 
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million kilometers. It completes this orbit in 365.2422 days, 

being closest to the sun on January 2-5, between New Years and 

Epiphany, and most distant from the sun on July 3-6. The rot

ational axis of the Earth is tilted so that the sun appears to move 

in an annual north-south path, reaching its greatest northern 

position on June 21, and its greatest southern position on Dec

ember 21. It is at midpath, i.e. on the equator, when the length 

of day and night are the same, on March 21 and September 21. Other 

cf., 1/ JJ~i physical observations show us that the sun sets earliest on Dec- -~ 
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ember 6, and rises latest on January 6, while it sets latest on 

and rises earliest on . The mean speed of the earth in its orbit 

is 30 kilometers/second. The sun, together with the planets, is 
(\/1 I moving with respect to other nearby stars, with a speed of 20 
1' dt•"' -0 

{)per> 9-,\--- t/h kilometers/second along a path toward the constellation of Hercules, f v,1 r 
@ u:r,e \1 

~;"'} \\µ;\the apex of motion being roughly marked by the bright star Vega. 
11 /Jv-] 1\~11,t11if 
v°'i ~~·~ W' It has taken many centuries to amass our present know-

-

\ ledge of the physical journeys of the Earth and its neighbor eel-

estiaZ objects, but certain basic things were known quite accur

ately a very Zang time ago, as evidence from Egyptian, Chinese, and 

Chaldean records shows --and as can be deduced from monuments such 
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as Stonehenge. But what do we know of the Earth's spiritual "orbit"? 

What ''measurements" must be made to make an appropriate almanac for 

t!>-s;~ (·/Ju~ i 

. _ frv rl rt"? 

the spiritual phenomena of the year? 

All nature is a vast symbolism. 

Every material fact has sheathed -€ ,.)i,,-/ / ;;-0. • , /itv·l- 1'--J-.., 
:Jll v--it?f :./"' /- _/ /' / 
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within it a spiritual truth. Chapin ,.,., ~~<r1 

As in the case of the knowledge of physical phenomena, primi-

tive peoples had already learned a great deal about the spiritual orbit 

of the Earth centuries ago. This knowledge is contained in the festivals, 

sacred days and anniversaries, solemnized in the religious traditions of 

the world. And it is in the study of these religious traditions, together 

with the explorations of our own psychological patterns-in-time that we 

must conduct our search to determine the "elements of the Earth's spiritual 

orbit". , ?1 (-i 
- c· 

1 ,---} ,J ·.1 
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The physical world and its year rest primarily 
on the framework of space and time, or as the 
relativists have formulated it, on the framework 
of space-time. 

1' 
f1:j,Jl r1, /M 
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The world and the year that we seek to explore 
brings additional dimensions to our experience. 
It requires a framework more elaborate than the 
physicist's space and time or space-time. 

For example, the physicist views time as an ongoing 
frame whose duration can be measured by clocks of 
various sorts and whose intervals are all equatable 
to one another provided their duration is the same. 

But our living experience tells us that we do not 
sense each interval of time in the same way. Psychological 
phenomena irronediately require a dimension of time 
that transcends the physicist's definitions and 
measurements. 

Different intervals of time, even though physically 
equal in duration, have a different quality. The ,111,..., .. ;c 
seasons, for example, have different feelings, dif- ""· 
ferent flavors, different moods. It is in the ad
mission of our experiences containing these sorts of 
differences that the spiritual Journey of the Year 
has its inception. 

This qualitative dimension of time is expressed in 
the Scriptural passage from the 3rd Chapter of 
Ecclesiastes: 
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most molecular biologists believe that the "facts speak for themselves." 

collect, biologists, too, will seek·some general 

interpretations. All these facts tell us at resent is that life is dis-

tinguished from inan:~ate matter by exceptio al dynamical constraints or 
'· ...... ,., 

controls which have no cl--e_ar physical 
'v "-, ,, 

an explanation by inventing rie~ words 
'".... 

hierarchical control. Instead, w~',1:7ill 

matter produce their own internal des7 
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A NOTE ON CALENDARS 

Calendars are yardsticks for the measure of time. Their 
basic structure derives from the cyclical astronomical 
configurations of the earth, sun and moon which determine the 
length of the day, month and year. Calendars are needed to 
calculate numbers of lapsed days and to inform us of the season. 
There are two basic problems in constructing calendars: 1) The 
problem of 'co-mensuration' arising because the day, the month, 
and the year are not even multiples of one another and the 
fractions of days and months must be taken care of. 2) The 
problem of keeping calendric dates coordinated with the vernal 
equinox, i.e. making the calendar conform to the year of the 
seasons as closely as possible. 

Calendars as used for countinij.,, .. t!J,e( number of lapsed days 
provide a temporal base for the co~ercial functions of society-
On what day will the rent be due? How long before the shipment 
arrives? How much interest has accrued? Calendars useA for 
synchronizing with the seasons provide a temporal base for the 
agricultural and religious functions of society--When should the 
corn be planted? When can we expect frost? When will Easter be 
this year? With these two needs we suspect we might need two 
calendars: Civil calendars and Ecclesiastical calendars. This is 
true, although Western society being highly secularized has 
with few exceptions adapted to a single calendar. Christians 
still need supplementary calendric data for calculating the dates 
of "moveable feasts" such as Easter, and those groups still using 
lunar calendars, such as Jews and Muslims, require their own 
ecclesiastical calendars. Civil calendars/ consider time as 

./ 

linear and ignore any quality attributeS~of time. Liturgical 
calendars, on the other hand, consider time as cyclical and 
inform us what activities should be emphasized at what times. 
Harvest is the time for thanksgiving, Lent is the time for 
purification, Carnival is the time for suspending the rules. 

Although our cultural schizophrenia requires these two 
calendars, both are structured on the same basic astronomical 
data derived from the rotation and revolution of the earth. To 
design a calendar we need to specify a beginning point of the 
year and measure how long it takes for the sun to complete a 
circuit back to this beginnin7fo/point. Although our civil 
calendars have selected the 9--Ycl Roman January 1 as New Year's 
day, the real reference point for the year of seasons is the 
vernal equinox, and the length of the year of the seasons, called 
the tropical year, has been determined as being 365.24219 days. 
But the design of an ecclesiastical calendar is more complex. We 
must know additional parameters of the earth's orbit, the 
inclination and the eccentricity, so that we may determine in 
more detail the timing of the seasons. The Greek astronomer 
Hipparchus who lived in the second century 8.C. first calculated 
the lengths of the seasons. He found spring to be 92 days and 
20.2 hours, summer 93 days 14,4 hours, autumn 89 days 18.7 hours, 
and winter 89 days 0.5 hours . 

1 
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The co-menurability problem centers on how to take care of 
the fractions of days that are left over after the year has been 
filled with whole days. Over centuries these fractions can lead 
to large discrepancies between the dates of the calendar and the 
seasons of the year. If calendars were needed solely for 
measuring intervals of time, then having periods with winter 
beginning in April and summer in October would be disconcerting 
but not disasterous. But if the seasons are important in our 
activities then we must establish a dependable correlation 
between the calendric dates and the physical and psychological 
quality of time. To do this the average length of the calendric 
year must equal as closely as possible the length of the tropical 
year. 

An important step in this design was undertaken by Julius 
Caesar in 46 b.c. With the help of the astronomer Sosigenes, he 
designed a calendar in which the average calendric year was equal 
to 365.25 days (cf tropical year of 365.24219 days). The 
ingenious device was the concept of 'leap year', an extra day 
every fourth year. But even with this better approximation after 
1500 years the year of the seasons had drifted 12 days with 
respect to the Julian calender. This change in the date of the 
coming of winter or spring was ,becoming widely noticable. The 
time had come for another refin~ment. In 1582 Pope Gregory XIII 
with the help of the astrlnomer Clavius, established a new 

f 

calendar, now known as trhe Gregorian calendar. The rules 
governing leap years were augmented. Every even century year was 
not to be a leap year unless divisible by 400. These rules gave 
the average Gregorian year a length of 365.2425 days. This is a 
much better approximation, being in error only about one day in 
three thousand years . 

2 



PIX£[} 

Two-

Tic! /3A-L 

f IR 6 T ()If} I c5 ( G (Jo C/1--s,) 
/f~/of?,E W' :? l-? a B, c, 
MA-YltN 3:s7 2 Bc. 

A,, VS Sf AN 6-~rJ<l 13, c. 
/,()_ 6 3/Cf !i' /t, 9Y? 4.lJ, 

8 Is Ho? us lfE~ 

ul/ tr J;;fJ fJlr'Y 

'itJO'f iJ, (;, 

1/713 !3!!. 

b'J ::ros-ep/4 vvs(vs .:ic,,,.hter IG'o2-

J:t, 8c,, A-4v1 {e b JCrt; 1 p I c? 

Coj,,y 1\ fJ S-~ fbMJ;, 



• 

FILMS FOR SELF-OBSERVATION 

specially selected films, this series of 
ay evenings offers an opportunity to observe 
xperience of archetypal patterns. Condensed 

e aggerated, films provide tools _.,,fur self
refere ce, that is, tools for c)J>:mg"ing levels of 
awarne of who we are and who<we are doing. 

Facilita ors, Sue -"-Land @font 
mx9b;Don f Wilson, *ill 
offer gui elines _;F-6r- working with this material 
from thei re~ctive backgrounds in family and 
marriage c un eling and inner development. 

Rsossible Film 

Breaking Away 
The Big Chill 
Terms of Endearme t 
Diary of a Mad HoJs~ewife 
Officer & A Gentle an 
My Dinner with And 

Titles: 

Educating Rita 
Places in the Heart 
All That Jazz 
Cries and Whispers 
Nine to Five 
The Earthling 

Monday Evenings 7-1 pm 
fee $5/evening 

Sep 29, Oct 6,20,27 Nov 3 
place 20916 Costanso St, WH 

schedules are subject to change - please call the 
GINKGO LEAF to reserve your space 818/716-6332@font 
mx9; 



• 

• 

• 

CALENDAR.MEM Friday, August 8, 1986 

@HISTORY OF CALENDAR 

CALENDAR 

AGW 0208/18/8208/18/82 6,966 

THE RECORDING OF TIME BY USING CYCLES 
Selection of units (cycles) . 

Day: Rotation of earth 
Month: Synodic period of moon 
Year: Revolution fo the earth 
Sub-units: Hours, minutes, seconds. 

Selection of starting points 
Dawn, Noon, Sunset, Midnight 
New Moon, Full Moon 
New Years Day 

Vernal equinox 
January 1, 
Rosh Hoshana 

Selection of epochs 
Christian era: There was no year "0". 

1 

Page 1 

DJ.-JJ 
RVSStlfJ/J Hegira: 622 A.D. = Year 1 of the Muslim Calendar. 

Hebrew: 3760 B.C. = Year 1 of the Jewish Calendar. 
Greek: The first Olympiad (recorded) 776 B.C. 
Roman: From the founding of Rome, 753 B.C. 
Mayan: First date referred to, 3372 B.C . 

ld1J1ta,,O Vs Ht:.fr 

t/()i) t/ (!Jc.. 

Geologic: Ages of unequal length since the formation 
of the earth. c if,~- [s;jf ,~ 

iTVLJd)t,/ 0/J r 
t/r-JJ 0 C 

Big Bang: Time elapsed since the beginning of expansion. 
'1 fo W ff;/iii'C'\ 

THE COUNTING OF CYCLES 

THE PROBLEMS OF CO-MENSURATION 
The basic problem of the calendar is that of comensuration, 

the matching of cycles. How best to measure the length of one cycle in te 
rms of a second cycle when the two are not comensurate. The matching of th 
e month to the day, the year to the day and the year to the month are the t 
hree principle problems. 

Cycles or waves are characterized by the following parameters: 
The period or duration of the cycle. 

This must be expressed in some units of time, 
either a sub-unit based on another cycle or 
on counts of sub-units of the cycle itself. 

The phase. 
This relates the beginning of the cycle to some 
other cycle, like the date of new year's day. 

The amplitude. 
Generally ignored or considered meaningless in 
calendaric considerations. 

The timbre . 
The effect of superposing various cycles. 

p 

THE LENGTH OF COMMON CYCLES: 

Rotation of the earth with respect to fixed stars: 
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24h 00m 0.0 s in sidereal units 
23h 56m 4.09892s in solar units 

Rotation of the earth with respect to the vernal equinox: 
xx 
xx 

in sidereal units 
in solar units 

The Mean Solar Day: 
24h 03m 56.555s 
24h 00m 00.0 s 

in sidereal units 
in solar units 

Synodical Month: (new moon to new moon) 
29.530 588 msd's 

Page 2 

Sidereal Month: (ref. fixed stars) 
27.321 661 msd's Schu5hr P-e,r,tJJ 

Tropical Month: (equinox to equinox) 
27.321 582 msd's 

Anomalistic Month: (perigee to perigee) 
27.554 551 msd's 

Nodical or Draconitic Month: (node to node) 
27.212 220 msd's 

Transit Interval of the Moon: 
24h 50.47m ms units. 

Mean daily motion of the Moon: 
13 deg 11' east 

Period of rotation of the moon's perigee (direct): 
8.85 years 

Period moon's node (retrograde): 
18.61 tropical years. 

Inclination of the Moon's Orbit to the Ecliptic: 
5 deg 8', but oscillates from 4 deg 59' 
to 5 deg 18' with a period of 173 days. 

Sidereal year: (ref fixed stars) 
365.256 365 msd's 

Tropical year: (equinox to equinox) 
365.242 199 msd's 

Anomalistic year: (perihelion to perihelion) 
365.259 641 msd's 

The Obliquity of the Ecliptic: 
23 deg 27' 8.26" 

Period of precession of the earth's node (retrograde) 
50.398"/year 
25,725 years (fixed ecliptic) 
25,784 years (moving ecliptic, effects of planets) 

p 

THE CALENDAR AND ITS HISTORY: 

Julian Year: 
365.25 

Gregorian Year: 
365.2425 

Mayan Year: 
365.2420 

msd's 

msd's 

msd's 

L. ~r -,'tvi 
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Tropical Year: 
365.2422 

Friday, August 8, 1986 

msd's 

The rules governing the Gregorian Calendar are: 

Page 3 

Every year the number of which is divisible by 4 is a Leap Year. 
Century years are not leap years unless divisible by 400. 

To convert O.S. to N.S. 
Add 11 days for the 18th century (Mar 1 1700 to Feb 28 1800) 
Add 12 days for the 19th cent; 
Add 13 days for the 20th cent. 
The Gregorian Calendar is off 1 day in 3000 years. 

Julian Days: 
by J. Scaliger in 1852 

0 for the day at Greenwich mean noon on January 1, 4713 B.C. 
January 0d 12h ET 1900 is JED 241 5020.0 

THE CALENDAR AND ITS HISTORY: 

In the year 46 B.C., on the advice of the Alexandrian astronomer So 
sigenes, Julius Caesar introduced a new calendar. The ingenious feature of 
fhis "Julian Calendar" was the concept of a Uleap yearU, a year in every fo 
ur in which an additional day was added. The best of the older calendars u 
sed a year of 365 days, but these calendars were in such error that in abou 
t seven centuries seasonal January would occur in July. Since the exact le 
ngth of year lies between 365 and 366 days, the problem in calendar design 
is how to take care of the fractional part in excess of 365 days. The Juli 
an calendar's method of one leap year in four rendered an average year of 3 
65.25 days, but even this better approximation resulted in an error of 8 da 
ys in 1000 years. 

By the 16th century the error in the Julian calendar had become sea 
sonally noticeable. In response, in March of 1582 Pope Gregory XIII, with 
the assistance of the astronomer Clavius, established a "New Style Calendar 
", now known as the "Gregorian Calendar". October 4th, 1582 was followed b 
y October 15th, (11 days added) in all Catholic Countries and January 1, wa 
s restored as New Year's Day, In Gregory's calendar the Julian rule of maki 
ng every year whose number is divisible by four a leap year of 366 days was 
augmented by the rule that even century years are not to be leap years unl 

ess divisible by 400. This resulted in a calendar year of 365.2425 days, i 
n error one day in 3000 years. 

In England and the British Colonies, the day after Wednesday, Septe 
mber 2, 1752 was Thursday, September 14, 1752. Prior to this there were tw 
o New Years Days celebrated in England--Lady's Day (March 25th) and January 

1. The same act of Parliament that adopted the Gregorian Calendar establi 
shed January 1, as New Years Day, e.g. George Washington was born Feb 11, 
O.S., or Feb 22, N.S. 1732 . 
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THE GREAT HOMOGENIZATIONS,EGALITIZATIONS,DEMDCRATIZATIONS 
The mountains have been leveled and there exists only a 

monotonous plain, every time is like every other time, every 
place is like every other place, every unique thing is either 
ref □rmated □r obliterated 

// 

// 
I 

'THE EARTH JOURNEY 

THE O!....ITER 

,; . ,/1\STROL.OGY 

PRIMARIES~ ENERGY, INFORMATION,~FIRST IMPULSE 

THE PSYCHIC WORLDS 
HAVE THEIR OWN PRIMARIES SIMILARITY, TUNING 
HAVE THEIR OWN SPACE AND TIME 
EVERYWHERE/NOWHERE 

THE SKY RELIGIONS 'CARRY IN OUR HEARTS' 
WHAT WE BELIEVE--> MAKES REALITY 

THE EARTH RELIGIONS u~ MA!lE~ 'DUST TO DUST' 
t j~ F~~ ·r i···i 1--·l P1 F;~ f/i Ci 1·• .. J \( L.1~1 i-1 ?=(r t.:.j E: I:) [) __ ,. -- > c: t .. i P, t·· .. I [-3 t:: s F'. E~: i; L. I -r "•-{ 

(cf Quantum Mechanics) 
( B t'? 1 i E: ·-f -:'::\ r"t d (:1 c: t i •=1 n t:i f:::: c c, rn i::?: t. t·-, (:'2 -i-- : · 1 i =•-. ···j 1-·- •-. (~ "i ,..., ,-• ':i 

'•• v-, •. II '·- '1•:~,.,_•, .. ·• .. _• ... : .. ~-~-.• ··.:·~-O.: .~. 1·.·.-.
1 

·1···1 .-... ··., 

Modern Western religions are all Sky 1~. • 
Ec □s□phy would be an Earth Religion. 

• 
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J O U R N E V 

PROLOGUE 

0 F T H E 

AUGUST 11,1986 

V E A R / 
P R O L O G U E 

We are c~en of the Earth. Our destiny is int 
the destiny arth. Only with the help of the arth can we 
fulfill urpose and only with our help an the Earth 
fulfill p rpose. It is vital that we understand and 
appreciate the essenc of this shared destiny. ne path to such 
understanding lies in ha!A}s called the Journ y of the Year--

ut_wakeningv{o the,fature 0¥'\.ffeir sacred relations ip:~iWt~e Earth 
through t~e guid½ance of on~ of the most eleme tal bonds joining 
us to the Ear~h =.,..,,Jhe basic 'cycle of the year.. When the meaning 
and depth of f~~cle are ~~derstood, att ement to its seasons 
constitutes a continuing sacr~~ent enablin the healing, guiding, 
empowering and transforming of \urselves d the E:th. 

To become attuned to 8-oth th large and,.subtle changes 
that occur in the cycle of the y~or always been a purpose-
conscious or tacit--in the religio~~ ife of man. It is conse
quently not surprising that in th Liturgical Years of many 
religious traditions we find the 96~~rrence of the same motifs, 
observances, and even dates. Many\assume that the times set 
aside for various festivals /~nd ~~membrances are somewhat 
arbitrary. But the temporal coi'ncidenc~~ between celebrations in 
various eclesiastical calendars are \neither accidental nor 
arbitrary, they are derived empiricallY\from patterns in the 
timbre of time. These patt~ns manifest ~~eat opportunities to 
those who disciplinedly s~Jdy and tune to tt:Jem while they buffet 
the moods and frustrate th6 psyches of those~ho are ignorant and 
ignore them. Et [Nor can/ coincidences be e~plained as merely 
convenient emulations./ The 25th of Decemb/er, selected by 
Christians as the date /for one of their most im~·9_rtant festi vols, 
was already celebra~d as the birthday of t~e Sun God of 
Mithraism. This c oice was not just a matter\ of political 
expediency. It guideance leading to the peri'o_d having the 
quality of time pr per for the speci fie symbolism be~towed on it [J 

'· \ 
The VJo rney of the Vear links the mythic heritages and 

symbolisms of~th peoples of the Earth. It is a great \tapestry 
whose weft and rp are woven from the feasts and fasts hf many 
traditions. Its seasons and celebrations provide a multi~ocular 
view that permits our diversities to be seen as but facets d{ the 
great archetypal journey on which the Earth and its children \\re 
embarked. As we discover the deeper meanings of this journey~e 
discover that our differences enrich us rather than divide us and 

\ 
though we shall perhaps always prefer to emphasize the specif~ 
tradition into which we were born, focus will cease to be on 
proselytizing but will turn to internalizing the full spectrum of 
perspectives afforded us by the variety of cultural traditions in 
the Journey of the Year. 

1 

• 

• 

• 



tJ/4/r/~ ~ cq/~/4 /:.,, I~ ~ a;?1':Z/9;Yc~ 

.5' ~ Y f' _, ~ & -0 e~~.4' r,:z,_ 
lt.u;f-11~,,y /'/2, 

I / 'h 
C-Pi-/ ~ L~ vy- ck,rt,?--4 j-eef' 
p[_., rf'-e.Ct:--:7 ~ WI /'7 

f-2 C;jJ Tl /I JI £rrtPrly 2: ·;rn:,z,,/; //ZJ / 

otrcfur .J1/j?JC/9'c/ 
~ /2,N f. 

a, 1/ ✓ 

T!/J / /4 N 

J f 5', 2- .'J-

C ;g lf/fc? I( I ll-AJ 

o&S', ct~ cZ 5""' 

Ji;{lY/11{) f IJ -
(PJeJlO-t}f?/#1/ . 

3 C, S', J.. 3/ 2.. ~ 6~ 

9 Ne6fW1v orr clay 

s- 1 tit.,,, 11t 4 

.()tJ?-icl 
&r---ei. 

j/'1'11 !1/} 

if~e,?J-rf;' :17![ cf-- C/qv/VJ' 

,01Jt:13J (J,03c/ 

0-,tJuScl 
()rte--,_ 

~.:--rrClr ~ Clt7Cl )' 

:1.7'~ o( 

IJ I} 

I J ff 7-. ( MYrA Io/,_? 1?.t.., J:J 30 p J 
CJ, 3 c/ 3 cf.. 

{ -e--,rtl-1- /~~ 1~ ~Pdzl-7} 

CJ, tJ ti?:/ I I' c-1 
-I cia~ 1:..., 
~f 

fkjipm c/tw /1/'vjll-d /ti;,/ i3 t, r; 2 r- wµ, ;J~ ~ I o/'7 1 :,,_ ;J tJ cJ y-e CC--J,.;:; 



iEP$fi,'NitNiT. COM 
hkRi08 5 I:Bi!C.}Y+u!. 



kJ / P ;(,:v. 
fy/;}n 

,1,,, ~.,,r ctaf✓ I do/ 
lot? y--c.-~ 0,Lc,( :tr ~7'7 

3 ° >~ C7 ° do/ / U--0k 
J&S' ~r ci,~ /u-.-7/4~ 

~cn,k..-. ,,,__, ____________ ....:___ 

~te,;£/ {;,~ht~ 
/l;-1/t-M-4-? 1~/ y-e~ 

/.f), 

td/J//y/j4 ~ f0?7i? ~ c~-?r !:J~<1/V> 

J' .,,I;? ,:-u::-,/ J..,$' ci~s e 1/--£-r Y I tJ 0 t7 c ~ y-e P-. 

~Ml~ ltJ~ tlCIJ ~'h 

~vf/y~ ~a 
"=: 3 & !,;" J.. 't). J---z:> 4 

:ls-' 

~ y {h,,,,f'ht½ 'o-. 7; t:<:r J'f 1- 12 S cA ot.'.J: J.. i.; :2. 2 S' 

MYc?Y 'bt-T. 2- o/ 2-2.- o 

,OtJOcJ S' o/~ 

q___ I ol..o/ 11..._ ,fq_,t7&c7;,.#o 

c~le-nd~ l,v,:-'7 ;;... IYl/clt/Ce?-✓ r Cp,r ;14 ~ :z. !,--. 

al ~ U}v-,-,c:.-,/ / Mc e-1~ 02-)- r7 cv/ Ma... :t/ 

/.._ IS'?J.- fP a/ #u. // 

~_.m., okvre.e✓ .' 7,l, 4 &t//4 f'I?.!:, O.:::o7. /S'f']... w,'J/ ,£ JJ,t-t, CJ&/ 

,P // 64 Mu.. ~ 21 Hee.. { 10 cl~ ) 

fJar/2½~ - ·1.,~/J:, o{~ ,:r//4 ;r~J'~I ;;z .rJ. 

We/ 

µ///,/ .l I ,y r3/ $fa/. 
74v-y 



CJ words in boldface are marked by 

T□ continue viewing MATRIX.TST on your screen, 
following commands to scroll through the file: 
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Then, in response to the request for file name, 
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do not appe~r on the printed copy. 
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CALENDAR 

THE RECORDIHG OF TTI1E BY USING CYCLES 
Selection of units (cycles) 

Rotation of earth: Day 
Synodic period of moon: Month 
Tropical Year 
Sub-units 

Selection of starting points 
Dawn, Noon, Sunset, Midnight 
New Hoon, Full Hoon 
New Years Day 

, Vernal equinox 
January 1, 
Rosh Hoshana 

Selection of epochs 
Christian era: There was no year 11 0 11 • 

Hegira: 622 A.D. = Year 1 of the Muslim Calendar. 
Hebrew: 3760 B.C. = Year 1 of the Jewish Calendar. 
Greek: The first Olympiad (:recorded) 776 B.C. 
Roman: From the founding of Rome, 753 B.C. 
Chinese 
Hayan: First date :referred to, 3372 B.C. 
Geologic: Ages of unequal length since the formation 

of the earth. 
Big Bang: Time elapsed since the beginning of expansion. 

THE cot.mTING OF CYCLES 

THE PROBLEMS OF CO-MENSURATION 

Cycles 

The :relation be,tween cycles 

or waves are characterized by the following parameters: 
The period or duration of the cycle. 

This must be expressed in some units of time, 
either a sub-unit based on another cycle or 
on counts of auto-sub-units or of the cycle 
itself. 

The phase. 
This relates the beginning of the cycle to some 
other cycle, like the date of new year's day. 

The amplitude. 
Generally ignored or considered meaningless in 
calenderic considerations. 

The timbre. 
The effect of superposing various cycles • 

THE LENGTH OF CQlc'.:MON CYCLES: 

Rotation of the earth with :respect to fixed stars: 
24h OOm 0.0 s in sidereal units 
23h 56□ 4.09892s in solar units 

\ 



THE LENGTH OF COlfr.10N CYCLES: 

Rotation of the earth with respect to fixed stars: 
24h 00m 0.0 s in sidereal units 
23h 56m 4.09892s in solar units 

Rotation cf the earth with respect to •the vernal equinox: 
xx in sidereal units 
"t!"'-:.1' in solar units "'-•"-

The Hean Solar Day: 
24h 03m 56.555s in sidereal units 
24h 00r,1 00 .0 s in solar units 

Synodical Honth: (new r:ioon to new mocri) 
29.530 588 msd's 

Sidereal Month: (ref. fixed stars) 
27.321 661 msd's 

Tropical Honth: (equinox to equinox) 
27.321 582 msd's 

Anomalistic Month: (perigee to perigee) 
27.554 551 msd's 

Nodical or Draconitic Month: (node to node) 
27.212 220 msd's 

Transit Interval of the Hoon: 
24h 50.47m ms units. 

Hean daily motion of the Hoon: 
13 deg 11' east 

Period of rotation of the moon's perigee (direct): 
8.85 years 

Period moon's node (retrograde): 
18.61 tropical years. 

Inclination of the I-loon's Orbit.to the Ecliptic: 
5 deg 8' , but oscillates from 1.1. deg 5 9' 
to 5 deg 18' with a period of 173 days. 

Sidereal year: (ref fixed stars) 
365.256 365 msd's 

Tropical year: (equinox to equinox) 
365.242 199 msd's 

Anomalistic year: (perihelion to perihelion) 
365.259 6111 msd' s 

Period of precession of the earth's node (retrograde) 
50.398 11 /year 
25,725 years (fixed ecliptic) 
25,784 years (moving ecliptic, effects of planets) 

THE CALENDAR AND ITS HISTORY: 

Julian Year: 
365 .25 

Gregorian Year: 
365 .2425 

Hayan Year: 
365 .2420 

msd's 

nsd's 

nsd's 
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? TIC 
? TVN 
? CATEGORY 
? PUBLISHER 
? TITLE 
? 'Grade 
? DEC 
SELEC 
IF VTI 

Level: '+ GRADELEVEL 

MTIC 
TOK 

K <= MVN 
STORE. TR(RETAIL,6,2) TO RE 

S' /JO~L-L a_. /JI? (l. 
l°A-0-LE'l. 

STORE TRIM<PRECO E)+' ('+TRIM<CODE)+' '+TRIM(POSTCODE> TO LIMB 
STORE LE (LIMB> TO LU 

STORE 
IF ' '$(CODE) 

TRIM(PRECODE)+' '+TRIM(POSTCOD.t) TO MB 
ELSE 1r' 

STORE -LU)+'$'+RE O RST 
STORE MB / 

ENDIF 
? MB 
SKIP 
STORE K+1 TO I< 

ENDDO 
ENDIF 
RELEASE MVN, MTIC 
SELECT 1 

? 
SKIP 

ENDDO 
RETURN 
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occurred on the Palos Verdes shelf (1971-1975), "ther~/llas 
been an area of depressed fish abundance and divers,tt'y" 
occurring for 1 to 6 km northwest of the outfalls/fthites 
Point) at depths from 60 to at least 140 m. This area is 
generally surrounded by areas of increased~· bu 8ance and 

·omass, particularly near but downcoast of e outfall. 
a completely separate survey, Mearns and Greene 

1975) ound no significant overall diffe ence in catch 
s tistics between Palos Verdes, Santa i nica Bay, and San 
Ped Bay when these areas were trawle with the same gear 
durin the same week and over identi 1 depth ranges. 

All of the species captured ~o ate at Palos Verdes 
(Table 1) are normal inhabitants o the southern California 
mainland stl lf. However, during he 11-year period, there 
were 26 spec s captured at transects TO, T1, T2, T3, and T6 
that were not ound at transec s T4 and T5 near the outfall. 
These are noted iith an aster skin the complete species 
list (Table 1). 

There are a 
that occur elsewher 

Basketweave 
Lingcod 

from these 485 trawls 
thern California. These are: 

(Otophidiwn scrippsae) 

• 

• 

• 
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(This text is a printout of the file named PRDMATRX.TST) 

SPECIAL PRINTING CAPABILITIES 

Boldfac:e, DoLlble Strike, 

Overprint (cOte) 
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SUPl=!.:R7':Sc: r- :i. pt. 

\..,/ 

c::omt:>:Lna.1::.:1.on ~_c,_c:I 

A<..,t.cmat.:l c:-c ~t.er-:1. ng 

th~ form•tt:l.ng fe~=r&s of '"CV:[ ti" _j Uti!>t\ c:>r,<c~ Of 

strok~ c6mmand and 

•• :l.t w:l.1l\ b- c::~nt~r-d . ·,.\_ --
'· 
\" 
\\ 

\ 
~ordBt.•r comm•~dm now 

,.A .. j \ 
{· 17v•1.tr- :I. ""'b :I. e:~ -ttAr'I c-J ,7.\ l.\t. 1-:~~r- n Qt. t:a-
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COMPRESSED EXAMPLE 

JELITE COMPRESSEDV 

\ 
\IE=:::,,,,::.=,, 

\-;,- .r 
\t--. 

\ 

C::lm.n en\ 1 Sc:> 

c:lisp1a.y 

mat.r- :i. 1-t 

p:I. tc::h. 

Wor-ctat.Ar- .. Entc~..-

C.)M exac:t1y 

n,ar-g:Ln 

on the 

pr-:lntm"rm -uA.1 ]. ow 

:I. <;:lc-:-:t"nt :i. c:::uA1 Tha f:l.r$t \a un_ju•t:l.f:l.•d w:l.th n•:l.th•r m:l.cro nor 

pr-<.":,pc:,a-t i or,ci;,1 

w:l.·l-:,J-, pr-op<::>rt:t. 

m\llC:I ~:l t.t,01...,t 

\ 
Th= me~ond :l.m un_just:l.f:i.•d w:l.thout m:l.cro but 

11;.1::,;...:lc::i. ng .. 
\ 

The th:l.rd :I.• _just:l.f:l.ad w:1.thout m:l.cro 
\ 

~pac:1.~~ th- fourth :l.s _ju~t:l.f:l.~d w:l.th \'·'. 
m:lcro .;;,.nd w:1.7hout proport:lona1 •p•c:l.ng, the f:lfth :lm _ju~t:l.f:led 

w:t 1.·:.t-1c:>l..\t m:l c:rf but w:l th pc-c,pc:,rt:L ~\.;;,.1 sp-ac:l r><;,J ,.,nd t~,.,.. m:l,.. th :1. a 

_juat:l.f:l.ed w:l.th m:l.cro and w:l.th prdport:l.on•1 •p•c:lng. 

\ 
\ 

Th&P PLl~C>S.Eat c,-f th:l.s. t.a,><t :Ls t.e> iz~si.t. Wc:,r-cf"St.a.-~- ca.pa.b:l.11.t:l.4&!,S 

.... :I.th propc:,rti.\na1 ,..p.,,u::ing ... nd mic::r-c::> _ju.1Srific::a.tic::>n- Th_r.,.. a.rl!!P si>< 

ic:fe-nt.:l.c:.a.1 texts. Tha- -F:lr-st :la. u.n_jug.t.:1.-F:l.iac:I\ ....,:I.th neo:Lt.her m:l.c:r-c:, nc,r

pr-C>pc:,r-t.:l.c:,n.a1 s.p.ac:ing. That S-E!!'C::C>Md 1.!!5 un_ju•t.:1.-f:l.e,c:I ...,it.ho1..-1t. m:t.c::r-c:, bL.1t. 

...,it.h pr-c,.pc:n-t:l.cn,ea.1 s.pa.cing. Thao t.h:l.r-cl i.'55 ~~s.t.:1.-f::I.E!l'c:I wit.hCJLlt. mic:rc:, 
\ 

.a.ncl ...,it.hc:>u.t. pr-opor-t.ic:,n.a.2 s.pa.c:::::l.ng, thm- -fc:::u.Ar-1:.h :l.'!5 .,:lu.m.t.:1.-Fie!'c:I ...,.:I.th 

mic:r-c:, ,a.nc:I ...,:lthout pr-opc::>rt:l.ona.1 s.pac::l.ng, th~\ -f:L-Ft.h is ..:i:ust:L-fiec:t 
\ 

...,it.he>u.t. mic:r-c::t but ...,:I.th pr-c:,por-t:l.c:::,n.a.1 1:Spa.c::i.ng \.a.nc:I t.hEi:!'- s.:l.><t.h :i.,s. 

\ 
_ju.1a-ti-F:l.etcl ....,:I.th m:l.c::r-c:, a.rad with pr-c:tportiona1 m.p.ac::l.ng. 

\ 
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THE ANALEMMA AND ITS SEASONS 

Although n □t a universal practice, the most natural division 
of the year seems t □ be int □ four seasons, the seasons delineated 
by Hipparchus--Spring, Summer, Autumn, and Winter. 
matches well most natural phenomena manifested in the temperate 
.-::. i.,Ji i 1:::: ·::::• n i-··! c:i 1,:.J f:= \/ fO:: r- lJ t t-! :i. ~-:; Cf u. i:'~. t (~ n i:.'=I. r· .. "/ ci i ... ./ i s :i On ci CJ fE.1 ~5 r! Cl t: -:::·;. l 1 C) J,···J Hi a.pr.) :i. n ~~ 
the fjne structure exhibited by the physical changes in the cycle 

present solar calendar makes ilr'i -··i .. -
deficiency by superimposing on its basic structure a ~Pt □f 

twelve divisions called months, (which are really pseudo-months 
having no correspondence with the actual cycles of the moon). 
With the aid of these months it has been possible to relate 
,::,nnu.,::,l ·/ changing physical phenomena to the calendar. This 
n t:) t:. b i:':? r::rt true, however, for relating the moods, feelings ••••••• ...1 

,d.! it.i 

other quality specific aspects of time to the calendar. There is 
another way to go: Since the seasons are a solar phenomenon, 
related to the annual cycle □f the sun, it is misleading to try 
to tie them to cycles of the moon, and even more misleading to 
pseudo-cycles of the moon. It is important to remain with the 
motions of the sun. 

Hipparchus· contributions to our knowledge of the motions of 
the sun, great as they were, did not complete the description. It 
remained for astronomers of la+Pr times to develop rlPPp~r 
understandin~. The sun's annual cycle from the winter solstice 
northward through the vernal equinox to the summer solstice, back 
through the autumnal equinox ta the winter solstice causing the 
1 er1qthf~ni r1~_:J i:tr1rj =:-hr.:;r··t:.:::2nt n'~] ci-f d2·f.y'·:::: . .£:~.nd th0:~ br·:L rigi r·ig i=1-f ~ .. tF.=iEtt. .a.111...i 

lies in the conscious experience of us all. 
that in addition ta the sun's north-south excursions there are 
also east-west excursions. This fact is obscured by the daily 
rutaliun of the earth. The north-south excursions are brought 
abnu+ because the earth's axis of rotation is not perpendicular 
to the plane of its orbit. The east-west excursions are cau~prl 
both Lr this non-perpendicularity and by the fact that the 
earth's orbit is not circular. The total annual motion of the 

when both the north-south and east-west components are 
large figure-eight, r·{;:::1r1r,::.-r,:=:.r.::. ··---· .. 1· ., ___ _ 

nwr Lh and south and 7 degrees east and west. 
has been called the analemma. 

This figure-eight 

'I;' .J:. 
J. ! 

·i: F!:.1 t'"' rn·;:5 c,·f 
E1 i{ t.1 .... ernE-1s 

in the tradition of Hipparchus, 
the solstices and equinoxes, 

an□ mid-points of the solar 

we define ~ea~nn~ in 

t.her1 the 
analemma reveals that there are 12 seasons in the year. Referring 
to Figure I, the horizontal line is the equator, the intersection 
of the analemma at (D) represents the vernal equinox, March 21. 
The intersection 
September 21. The 

.::f.t (~<) r-·t:?:pt-1?.s-er!t~:; tt-12 ;:.~:1i-Lirnr"i;=1l E·~=qu.ino~-~ ~ 

vertical line is the zero-equation-of-time 
is on this line a sundial and standard clock 

will indicate the same time. There are four days a year when this 
September 2 (J), and DPcPmhPr 

l 
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represents the summer solstice, ( H) 

U-\) " the winter solstice. 
two western extremes, major 

There are two eastern 
in the southern lnhe and 

minor in the northern. 
(C) an February 12, the minor eastern solstice occurs at (I) on 

The major western solstice occurs at (L) on November 4~ 
and the minor western solstice occurs at 
solstice/equinox method of Hipparchus, 

(F) on May 15. Using ., •• 1 ... •••• 
i...i ;i:::.' 

these 12 dates divide the 
year into 12 distinct, but unequal seasons. 

POSITIONAL SEASONS 

BEGINNING DATE 

)) F•"i ,- ••I:_"; ~:i 
r·r.::1 1:r 1 :2 

,JunE, 14 

July 27 

These divisions certainly 
interest calculations or 

Fi:=,,b 12 
t ... ·f -::·\ r.. :;~ l 
t:lp1··· i 1 1 ':::i 
f"'"!C:"1)i' 11.:J. 
:.Jt...tr·1E1 

~iLlf''i2 

,July 
F~F"pt 

14 

f:>f::1r) t. ~21 
i\i(J\/ -~'1-

[} (-?~ C :~: :l 

L..ENDTH 

TIJ /✓ ,', f J...,, 
c/i'v1'J 1&<-1 cf /,y 
:;w, 6~~ 
f It, ~ I r--t ~ Pv1. cl 
Je,raJ4 1 /~ r-l/',Ji;, 

1 ~ d"' a---.,_cf e 

pi::l.y 

Rut as will be seen, they are useful in delineating 
the east-west periods of the racing and dragging of time as we11 
as Ll1e north-south periods of darkening and brightening. But 
there are other modes of dividing the year in accordance with the 
motion of the sun. Instead of the extremes and midpoints of 

as used by Hipparchus, the extremes and midpoints of 
motion can be use□. The next table gives the dates on which the 
sun is moving fastest and slowest in the four cardinal directions. 

Maximum velocity east 
Maximum velocity west 
Secondary maximum e~sr 
Secondary maximum west 

Maximum velocity north 
t•li-:::i.::-:: j_ ff1Lt.fn \/f:? 1 cic j_ t. ·y s.r .. ,1 J+· ! ... 1 

3":!~, :i. b/ :I. 7 

Zero velocities occur at the respective solstices, i.e., 
·f c:1r t::=a.st /west:.: 

For north/south; 
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A division of the year using these dales gives the following 

~:11:.:~p 17 - f-~1:,,p 
S (·?:! f.) :;·:·: ~.7 -·- l\l C) \/ 

Lf:::ngth 

10 

7/v div; r •'°"' 1 riv 
1~vv b~I &1 J1v 

~ fr ~ ~ g-e,rh 
1 11.! vtlot,f-1'-€4 

'1 e r>-.,,.,.J £ 

I-~. c)'(l- i o,.-,.o{ J 

Dec 21 - Der 25 4 (9 ~€-0&;-v 

loss w{ ct season is due to the fact t h -::.~. t: ,J :..J. r1 i;? :2 ::-2 h .=.-:,. ~:::-

~~ru and on which 
the date on which the north-south velocity 
at the same time the eastward velocity is 

This results in there being only 11 instead of 

a 

Six days, viz, Dec 25, Feb 12, May 14, Jun 22, Jul 27, 
Nov 4, and Dec 21 are both positional and motion key days and 
appear in both arrangements. What would the seasons look like if 
the positional and velocity dates were combined? 

7i3 /J OJ' J Tl IJ 1;/k_o 7! tJ /II J~ ,1 I 9 J/J 

ct> -p,,,_J JN-;, 7,/ ct¼/ 7J l 

@ rJY ct1J ev'l4 
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DIVISION OF THE YEAR; SEASONS OF THE ANALEMMA 

The division of the year into analemmic SPasnns is based 
either on the dates in the analemma on which changes take place, 
viz: DEC 21, DEC 25, FEB 12, MAR 21, MAR 27 1 APR 15, MAY 14, 
JUN 14, JUN 22, JUL 27, SEP 2, SEP 17, SEP 21 1 and NOV 4, 
or on dates from one of the Golden Cycles (see below>. 

THE ANALEMMIC SEASONS ARE: 

\lj~il _F--
[: 1-·JF~ I !:-3 ·r r/1 p~ Ei 

CPihJ,.i I Vi":1L. 
L.Er··-.!T 
P(:i/3ChL 
BE!....Tf;IN 

LITHP-i 
L. (~ i'"'1 tli !-"~ f:; 
{:3 fi ·r i···! E 1:;~ I }\J (3 

l-·J{~j- L Ci t.~JS 
, ... i ic:•1 t=\ \l E:: r::; ·r 

,J {~ t·• .. ! t::, 
j·· 1-.:.l::'i ~::; 

t=· f::: f.3 :l :? 
t-:•j f~ F: ~;? 1 

JlJi\i 1::.5 
,·It Jl. :~::8 

OFf-; 21 

~J P1t'-\f ~5 
r- £:-_ jj :;~ 

F'El3 l :i 

.J L.H·• .. l l 4 
,JUL 27 
!::Jr.:.f-' :t t:~ 
\J(:·r ~~:c1 

Four of the above seasons--YULE/CHRISTMAS, CARNIVAL, 
PASCAL, AND HALLOWS--are Seasons of Celebration i.e. periods 
of special observance. 

In addition to the Seasons of Celebration there are Festivals 
or individual days of observance. These are days contained 
ir .. , c::int:1 c:i+ t.i-it:.:., ti•·-Jc::a J

1 f.:Jc,lrjer-i c:·:;/r.:lt::s!! i; dt=.:ri-...led t,;·/ ffif::.:-:::1.r1r:~. c:.f t·.hF.1 

Golden Section from either the major east maximum change date 
CDFC 24/25) or the minor east maximum change date (JUN 21/22). 

Primary Golden Cycle 
The Masculine or Christ Cycle 

DEC 25 INCARNATION 

f.3EP :~; 
i:.':iPF{ l 5 

JUL 6 

EEP 2c;, 
MAY. 14 

HESUF,:ECT I ClN 
hL!.... HP1LL..Ov-.Jf; 
COF~FU:3 CHF I 1::;T I 

[ I F\53 I)AV. J 
!::iD'-. .)t:t··~·r ( 3t)) 

[L~t.f""i CJF 1JL!L-...f] 
P,~31-i V.JE:.IJl\iESI){~ ·v 
t~·~ l c;1-t{\Ei_t~1~1S 
PENTP1COST 

Secondary Golden Cycle 
The Feminine or Virgin Cycle 

r~·1 ,:., i:.~~ i;:j 

c1c:1- t f3 

}\JtJ\./ 7· 
,JUN :.:::.:: 

ANNUNClhTIDN (25) 
[ Gl-<TYABF J 
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The principal currently observed Festivals taken from 
the two Golden Cycles are~ 

CHFISTMP!S 
EPIPH(1NY 

EASTEP 

PENThCOST 

TF~(.."1N~3F I GUHn TI DN 
{1TONEMENT 
MI CH,:'::iEL..Mf:1~3 

Fr.-::r:: 2 
1=-1::~13 1 :2 

MhY 1 
Mf,Y l~.:i 
Ju1·• .. J l 4 

~3EF' ;.~c; 
hif)I,) J. 

NDV '.?6 
nFr:: 1::~: 
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THE ANAL.EMMA AND ITS SEASONS 

ITT thD1 .. u;ih l ""' L a. u11 i vei·-·::!l"a?J:-pr· :.i.ct ice, 'the, most nat1 .. wal'l di vision 
n ·-F ·!· h €" \/ p ~ r .~ ·i r· , .. n f ':f: QI 11·- c;p ·:, """ .• , .... ~; +· t· .... , ,. .. i':·· ~ !!!H:11 ., -J €:7• 1 j n ·:.:·, =: 'i" ··,(! j,, f,(, ,.,,.;41, u.,,' ;3.i,,,,./ -id~';•vf1.,,_;;j:)_,-02 -- .. ,· . " -· ... ,•• IL- :: ....... <::.~W, 1·•r- ."· ~ .s.. ...'..-. I. • : ~---' :-I=. / 
oy l· .. !:.pp,!,.F-1.::n-L!S"······~:ipr1ng, Summf."t-'i Ht.d:umn~ and i·hntc:?1·-. 1h1s d1v1s1c;n 
matches well most natural phenomena manifested in the temperate 
~=cine=:,. Hcn.•JEVE.~r·· 'i this qu.;::.t€mar·/ di vision d0(:?!6 not ,::111 OV·J mapping r 
th€'!! fine s;t,,·uctur·E".,,. ett-h :i. b :i. 4-::.Gic:l <fJJ/ th0,, physi c,::i.l c::hanqfE,s in the: c::ycl e 
of the year. The present solar calendar makes up for this 
deficiency by superimposing on its basic structure a set of 
twelve divisions called months, (which are really pseudo-months 
having nc correspondence with the actual cycles of the moon). 
W:i. th the "'d. d of thest0 months it hi:1s bE?en possi b J. t:~: to t-el ,,,i.te 1~ ,,,nC!.f? £!~ 

f-1v ,::,nnual y ch<":~nqi n~;i phy1:;i. c~.:il pht'~nomE?na to thf:.~ c:al E0nd.;:1r. This ha·;s 

• 

· not been true, however, for relating the moods, feelings and 
C"J ·l·· h ···:, ~·· n I • ,., } 1· -1-- ·y• ·=· r-i '"' ... l. .,: -'L ,... •• c· '"' 1·,s, C ·t o:, n +· t· 1· "l c:, ·!-· 0 ·r· I"' p r• ... l ·=·• 1·1 ,•j :· ,.- ~·1··· ,-,,_, t··· ·:, '. ··--= -•• I~ .. ! "'j , .. \(:;\,, .. , 
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another way to go: Since the seasons are a solar phenomenon, 
related to the annual cycle of the sun, it is misleading to try 
to tie them to cycles of the moon, ahd even mere misleading to 
pseudo-cycles of the moon. It is important to remain with the 
motions of the sun. 

Hipparchus' contributions to our knowledge of the motions of 
the sun, great as they were, did not complete the description. It 
remained for astronomers of later times to develop deeper 
understanding. The sun's annual cycle from the winter solstice 
northward through the vernal equinox to the summer solstice, back 
through the autumnal equinox to the winter solstice causing the 
lengthening and shortening of days and the bringing of heat and 
cold, lies in the conscious experience of us all. But few know 
that in addition to the sun's north-south excursions there are 
also east-west excursions. This fact is obscured by the daily 
rotation of the earth. The north-south excursions are brought 
about because the earth's axis of rotation is not perpendicular 
to the plane of its orbit. The east-west excursions are caused 
both by ~n1s non-perpendicularity and by the fact that the 
earth's orbit is not circular. The total annual motion of the 
sun, when both the north-south and east-west components are 
combined,is a large figure-eight, extending about 47 degrees 
north and south and 7 degrees east and west. This figure-eight 
has been called the analemma. 

I .. F
1 

:i.n the tt-,,,i.dit:i.on c:Jf H:i.ppe,i.i···chus, tAJe definE•? seas,;ons in 
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analemma reveals that there are 12 seasons in the year. Referring 
to Figure I, the horizontal line is the equator, the intersection 
of the analemma at (D) represents the vernal equinox, March 21. 
The intersection at (K) represents the autumnal equinox, 
September 21. The vertical line is the zero-equation-of-time 
line. When the sun is on this line a sundial and standard clock 
will indicate the same time. There are four days a year when this 
i~ so: April 15 <E>, June 14 (G), September 2 (J), and December 
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extreme at (H) represents the summer solstice, the southern 
extreme at (A), the winter solstice. There are two eastern 
extremes and two western extremes, major in the southern lobe and 
m:i. new· in thE• no1rth€~1--n. ThE> fflo:1.jcit- 0"!.'B.ste1rn II ~-::.cl f::,ti Cf~ II occut-s; c•.t 
(C) on February 12, the minor eastern solstice occurs at (I) on 
July 27. The major western solstice occurs at <L> on November 4, 
and the minor western solstice occurs at <F> on May 15. Using the 
solstice/equinox method of Hipparchus, these 12 dates divide the 
year into 12 distinct, but unequal seasons. 

TABLE 7.1 
Tl./ IZ 

BEGil\11\lING DATE 

5~.t,.. 
r~Di-i~f·"f.1 

PDS ,n OIJ tr!--- sif /1,J' NJ.f 

END I NG Df--i TE LENGTH I 'Ji' 

Dec 25 
Ft~b 12 
M,:.'ll'"Ch 21 

Ff.,1b 12 
Mar- 21 
Apr-·i 1 1:s 
Ma.y 14 
,June~ l4 
Jt.lr11? :2:~ 

,"if',,f, 1 

May 14 
J1..u-1te• l 4 
,June 

27 ,July 
Sept :~:; 
Sept 
Nov 4 

21 

D•:.'?C '.,'21 

July 
Se~:>·t :3 
80"!.'pt 21 
l\iov 4 
Dec 21 

31 
8 

18 
44 
47 
4/ 
·j(pS--

These divisions certainly are not useful for rents, pay 
t-ol l; i nt0:~r-E:!·st cal c:ul o:d::i on~s or.. mo·:::,t COff1merci ,:.d. 11~0.ec:; of th,:? 
calendar. But as will be seen, they are useful in delineating 
the east-west periods of the racing and dragging of time as well 
as the north-south periods of darkening and brightening. But 
th(=!1·· .. 1:2 ~3.rf~ other modes of di vi di nq th0:, v·e."U'" in ac:c:ord,=1.nc~}Ji th the 
mot:i.on of the ~,un. In1:steo,,.d Df the ~!;-;t.r·em<~s and ._ffi.;jdp'.'cti~..:.s Cjf 

posi t.:i. on. a.s u·::;;ed by Hi ppa.rchu~,, th€=1 e::-: t1··-emes ,=1.nd ~ o+ 
,,. n J .. ·i n .!l \r c~f:._/1.o (, if r..1 l .. l. S •'··•.1.·j • TI·· p f" r:.,..., t 1- ... b ] '"" c.·, ·j ~ E'"" ;- 1-- .::, r-l ·"' ·I- €,><'" D n 11- 1 h ·i {" h t t·, f=, II i u L - -- l A .. .... I .J ~.. - I .... I ~- " ,"'-- ,; . ~.;,( ·:. .. .. .... - I I.- - .... ... • i::, • y •• ... I -· 
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Maximum velocity east 
Maximum velocity west 
Secondary maximum east 
Secondary maximum west 

Maximum velocity north 
Maximum velocity south 

Ih2c 
Sep 
,Ju.n 
Mar 

Mo-<.r-· 
SE?p 

24/:2!:5 
16/l7 
21 i2:;~ 
::27/ 

1 t? 
27 

( I 
Cif' @ ) 

lc.-+ c<.J 

Zero velocities occur at the respective solstices, i.e., 
-F cJr eii s; t / V•JtE.•}S t: 

Feb l2, May 14, .:July 

For north/south: 

,Jun 22, Dec 21 
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M,~X lf/t, 1, 

TC:11BL.E 7. 2 T("/ff MDTIDI\I 

B€-?gin End 

Dec 
Ft~b 
Mc.i.t" .. 

2~.:i ..... F'eb 1 :;~ 
l.2 - Mar 19 

Mo1r 27 -- Mj.;1.y 14 
Mc:\Y 14 ,Jun 22 
Jun 2'.,2 -- ,Jul 27 
,Ju.I 27 -- St-?p 17 
Sep 17 
Sep 27 - l\lc:iv 4 
l\l(.,V 4 ... D€-?C 21 
Dec 21 -- Df.-?C 25 

SEP1SDNS 

Length 

i',·'39 
l,,,-35 

J) J\i IJ /Cf'\- !A .•. iV{ /,-,,,, 
,,-, M< t' . 

1 (! ~ 0 

c,,. ,,._ ~ o) 

T/v 4Jv/;J;'tJ,,, ( ~ 
ye.cw ,&~,; #'-. tl 
GX:f;~ ty"':~ rY'rc,1 
i7 f!vv e.loc: j, &:1 ,f 

e,, C?,v,,/, ;; 

~,.ee e ~ j-J 

The loss of a season is due to the fact that June 22 has a 
double role. It is the date on which the north-south velocity is 
zero and on which at the same time the eastward velocity is a 
maximum. This results in there being only 11 instead of 12 

Six days, viz, Dec 25, Feb 12, May 14, Jun 22, Jul 27, 
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NOVEMBER 13,1936 

DIVISION OF THE YEAR: SEASONS OF THE ANALEMMA 

The division of the year into analemmic seasons is based 
either on the dates in the analemma on which changes take place, 
viz: DEC 21, DEC 25, FEB 12, MAR 21, MAR 27, APR 15, MAY 14, 
JUN 14, JUN 22, JUL 27, SEP 2, SEP 17, SEP 21, and NOV 4, 
or on dates from one of the Golden Cycles (see below). 

THE ANALEMMIC SEASONS ARE: 

ADVENT NOV 27 DEC 21 
YULE DEC 22 DEC 24 
CHRISTMAS DEC 25 JAN 5 
EPIPHANY JAN 6 FEB 2 
CARNIVAL FEB 3 FEB 11 
LENT FEB 12 MAR 20 
PASCAL MAR 21 MAR 27 
BELTAIN MAR 28 MAY 14 
PENTACOST MAY 15 JUN 14 
LITHA JUN 15 JUL 27 
LAMMAS JUL 28 SEP 16 
GATHERING SEP 17 OCT 30 
HALLOWS OCT 31 NOV 3 
HARVEST NOV 4 NOV 26 

Four of the above seasons--YULE/CHRISTMAS, CARNIVAL, 
PASCAL, AND HALLOWS--are Seasons of Celebration i.e. periods 
of special observance ·~-------

• 

In addition to the Se ons of Celebration there are Festivals 
or individual days of o servance. These are days contained 
in one of the two "Golde Cycles", derived by means of the 
Golden Section from either the major east maximum change date 
(DEC 24/25) or the minor ea t maximum change date (JUN 21/22). 

Primary Golden Cycle Secondary Golden Cycle 
The Masculine or Christ Cycle The Feminine or Virgin Cycle 

DEC 25 INCARNATION JUN 22 MIDSUMMER 
AUG 6 TRANSFIGURATION FEB 2 PURIFICATION 
MAR 21 RESURECTION SEP 17 ATONEMENT f/DL Y e,reOJ'J 

NOV 1 ALL HALLOWS MAY 1 ASCENSION 
JUN 14 CORPUS CHRISTI ST. LUCIA /2.t.!i I A 
JAN 25 CONY. ST. PAUL 

.1---ti 17 

SEP 3 [LABOR DAY] 
APR 15 [IRS DAY] ST. LUKE 
NOV 27 ADVENT(30) MAY 0 VISITATION (31) 

JUL 6 [4th OF JULY] JAN 6 EPIPHANY i:JSf A_ 1S 

FEB 12 ASH WEDNESDAY AUG 1 ASSUMPTION 
SEP 29 MICHAELMAS MAR 27 ANNUNCIATION (25) 
MAY 14 PENTACOST NOV 7 OKTYABR] 
DEC 25 INCARNATION JUN 22 MI UMMER 

r ~d~ Iv /v 
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FEE;TIVAL DPiTE DATE 

ST ANDREWS (30> C NOV 27 

SCJUHICE 

DEC 2;::i 
~6 DEC 25 

EPIPHAt-,IY 

CANDLEMAS/BRIDGIT c FEB 2 

qt [Fi::::B L'2J 

P{\L.M SUND?:iY C. !:: M?:iF~ 14] 

b MAR :7:~8 2,7 
BELT?1NE Mr-'::iY1 

et),) l"lAY 1 ~5 

E ::::: 0 c,,,0 , JUN 14 
MI:OSUMMEF~ 

MAX EAST o.1 lo JUL ::~i"' 
TRANSFIGURATION AUG 6 

h E3EF: 16 
MICHAELMAS SEP 29 

(; OCT :::::i 

I\IOV 27 

0 I, NOV .e:~ 
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C r·-.iov ~$0 

C'v'l--\ e. J cf 

lo ' ;J 
r • 

UA. e 1 8 
C ,r f)~ 

1 



! ! 
SEASONS2.WS2 SEPTEMBER 8,1986 

• LENf-7!/ SEASON FESTIVAL DATE TRANSITION DATE 

i-.7-... ADVENT 
YULE/SOLSTICE DEC 22 

lo CHRISTMAS CHRISTMAS DEC 25 
EPIPHANY JAN 6 

)i, WINTER 
CANDLEMAS/BRIDGIT FEB 2 

S'- CARNIVAL 
ASH WEDNESDAY [FEB 12] 

JO LENT 
PALM SUNDAY [MAR 14] 

3 2, P ASSIONTIDE EASTER [MAR 21] 
E = 0 APR 15 

ao BELTANE BELTANE MAY1 
PENTACOST MAY 15 

oO SPRING 
E = 0 JUN 14 

';3 SUMMER LITHA JUN 22 
MAX EAST JUL 27 

37 LAMMAS TRANSFIGURATION AUG 6 
E = 0 SEP 2 

G -3 AUTUMN MICHAELMAS SEP 29 rr- S0,joi--1 ) ~-t_!:, 
HALLOWS NOV 4 

J.. (, HARVEST THANKSGIVING 
ST. ANDREWS NOV 30 Ut -:J.7 b_'7 • 
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AMINOHEALTH is a free form amino acid formula containing 
19 naturally occuring amino acids. Amino acids can be likened 
to "building blocks" which make up larger polypeptides and pro
teins. Included in these 19 are the ten essential amino acids, 
which the body cannot biosynthesize and must obtain from external 
sources s ~has food stuffs or supplements. Each Aminohealth 
ca~sule co tains 815 or 407 milligrams of free form amino acids in 
the form o a free flowing powder. There are no fillers, binders, 
preservative , sugars or food colorings in Aminohealth. Because 
each amino ac·d is represented in its singular free form (free 
meaning not wi in longer protein chains) no predigestion is 
required by the ody, thus facilitating rapid absorption into 
the blood stream hich then bathes the surrounding tissu~s. The 
tissues can absoro only those amino acids which possess the L-
configuration; bys arting with a free amino acid mixt in which 
all amino acids are their L-conformation absorption ad util-
ization is further ace ntuated, unlike that of a predige ted 
powder. Each amino aci has been isolated to its pures form as 
a result they have none the potentially allergenic f atures of 
the sources from which th were derived. These are pre, indiv
idual amino acids and shouI not be confused with ani al, milk, 
or vegetable hydrolysates. ese hydrolysates,prote· s hydrolyzed 
with heat,acids or enzymes, r tain the characterist· s of their 
sources and must be further pre igested, via one's ndividual 
body chemistry, down into their onstitutent amin acids before 
being completely absorbed into th blood stream. The DL form of 
the predigested protein molecules "th the exce tion of DL
Methionine cannot be absorbed by the body. Be ause all amino 
acids are in the L-form in Aminohealt compl e absorption and 
utilization is possible. Once into th bod Aminohealth goes on 
to aid in the formation of tissues, enz e , vitamins, neurotrans
mitters, and in a broad sense participate in every major body 
process. Aminohealth provides the optiro m therapeutic level of 
the 19 amino acids for most individual;(. wi hin certain limits 
of variation, to assist in maintainiry.g the b dy functions. 

INDIVIDUAL FREE FORM AMINO ACI are as heir names imply 
represented as seperate molecules -Free form only) opposed to 
a balanced formula such as Amino alth. Eacho the amino acids 
are in the form of a loose (non encapsulated) po der. In special 
cases, as recommended by a c~ ulting nutritionis , these indiv
iduals serve as a specialize accessory to the Ami ohealth formula. 

Vitamin and mineraxt rapy in conjunction wi ~ amino acid 
therapy is very important in that the former serve a~ catalysts 
for many of the biochem· al reactions occuring in the\body. In 
many cases they promot the uptake and function of the\amino acids 
in the bod~ \ 

As Rosenberg served in 1959: 

"Ami acid supplementation of foods and feeds brin 
abut many beneficial results. Of practical import-

ce in the attainment of a better balanced protein 
and, thereby of a better balanced diet, an extension 
of savings of the available protein supply, and an 
improvement in the efficiency of protein and food 
utilization." 

DISTRIBUTED BY: 

TYSON AND ASSOCIATES, INC. 
19545 Sherman Way #75 

Reseda, Calif. 91JJ5 

TECHNICAL CONSULTANT: 

1981 All Rights Reserved. Aminohealth Trademark of Tyson and Assoc., Inc. 
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and brightening. But 

d 
theretharf! other modes of dividing the year in 

accor ance w1 the 
. . mthotion of the sun. Instead of the extremes of position, e - - _ 

. th edxtremes of motion can be used. The next table 
gives e ates 
. th f on which the sun is moving fastest and slowest 

in e ou;ardinal directions.·· -~-------_ 
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If in the tradition of Hipparchus. we 
define seasons 1n 

t f th
tP.rms of the solstices and equinoxes. that is in 

erms o e 
. extrr-mes and 

excursions, then the 
mid-points of the solar 

th 
analemma reveals that there are 12 seasons in 

e year. J:<.eternng .,,,-,-----· 

the interstJ>cii~lfiure I, the horizontal line is the equator, ··-··-- // .. 

. of the
2

;malemma at (D) represents the vernal ,./ 
equinox, March 1. . 

The intersection at (K) represents the autumnal / 
equinox, /,/ 

Segtemher. 21. The vertical line is the . 
zero-equatt n-of-ttme / 

d d 
u

1
nek When the sun is on this line a sundial and/ 

stan ar c oc / 

h
will,_._i.ndicate the same time. There are four d,iYs 

a ear w en u,is /' 

and 
isb so: April 15 (E), June 14 (G), Septembe1/2 (J), 

ecem er / 
II • 2~, T<B). rlhThese dates are the ea:st-west 
equin es'1. · he no em 

1 

th th
extreme 

e sou em 
resents the summer solstice, 

extreme at (/, e winter solstice. There are 
two eastern 

th th
extr~mbes adln two :western extremes, major in 

e sou em 10 e an 
. ~inor in the no 

"solstice' occurs a 
The major eastern 

(C:\ on F 12 minor eastern solstice 
occurs at (1) on ' 

(L) N 
Tuly 2 

4 
The major west 

on o'1emoer. , 
solstice occurs at 

M 15 lflnd tli' minor western sols ice occurs at (F) on 

12
ayd . :~~rg ic:/equinox method of ipparchus, these 

ates ctivi e the 
yea into the following seasons: 

LENGTH 1 BEGINNING DATE NDING DATE 
' 

March 22 April 14 2 
April 15 May 14 30 
May 15 June 14 31 
June 15 June 21 7 
June 22 July 26 35 
July 27 Sept 2 38 
Sept 3 Sept 21 19 
Sept 22 Nov 3 43 
Nov 4 Dec 21 48 
Dec 22 Dec 24 3 
Dec 25 Feb 11 49 
Feb 12 March 21 38 

These divisions certainly are not useful 
for rents, pay 

f th
rall, interest calculations or most commercial 

uses o e 

d 1
. . calendar. But as will be seen, they are useful in 

e ineating 

d 
. the . east-west periods of the spurting and 

ragging of time as 
well as the north-south periods of darkening 
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Present Rule 

[Oq@LH 255; 

ADVENT 

The first sunday of Advent occurs on the sunday closest St. 
Andrew's Day (November 30). Thus the first sunday can occur as 
early as November 27th and as late as December 3rd, causing the 
fourth (last) sunday of Advent to occur as early as December 18th 
and as late as December 24th. Hence, no sundays occur between 
the last sunday of Advent and Christmas. 

Proposed Rule 

The first sunday of Advent to fall on St. Andrew's Day or 
the sunday preceding St. Andrew's ~pay. Thus the first sunday of 
Advent could occur as early as November 24th or as late as 
November 30th, causing the last (4th) sunday to fall as early as 
December 15th and as late as December 21st. Whenever the first 
sunday of Advent occurs on November 24, 25, or 26, there will be 
a fifth sunday before Christmas. In this event, these sundays 
falling on December 22, 23 or 24 should not belong to Advent 
but be called "Yule Sunday". This rule would prevent Advent from 
ever overlapping Yule, which begins at the Winter Solstice on 
December 22. The moods of these seasons are quite distinct . 
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THIS IS TESTER.TXT, a file created with Edlin 
for the purpose of testing the Deskjet printer 
This is an ASCII file and will be sent from DOS 
It will be used primarily to test type faces. 
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INTERVALS IN DAYS <COUNT THE FIRST DAY, NOT THE LAST) 

INTERVALS: ANALEMMA DAYS 
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FILMS FOR SELF-OBSERVATION 

Using specially s~lected films, this series of 
Monday evenings ffers an opportunity to observe 
our experience o 
and exaggerated, 
reference, that 

archetypal patterns. 
films provide tools 

tools for changing 

Facilitators, Sue obin and Donna Wils n, will 
offer guidelines working with th·s material 
from their respecti e family and 
marriage counseling ad inner develo ment. 

/ 

Breaking Away 
The Big Chill 
Terms of Endearment 
Diary of a Mad Housewife 
Officer & A Gentleman 
My Dinner with Andre 

Rita 
laces in the Heart 

A 1 That Jazz 

Sep 29, Oct 6, 
place 20916 

schedule are subject to change - please call the 
GIN/EAF to reserve your space 818/716-6332 

// 
/ 
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The physical seasons--Spring, Summer, Autumn and Winter--are 
the natural divisions in the fundamental cycle cf the year. But 
for the year, as with many other cycles, an accurate description 
must include not only the fundamental, but higher harmonics. In 
the case of the year, the most important higher harmonics are 
these manifested in the analemma, whose examination reveals many 
important clues to the 'psychological seasons· contained in the 
cultural traditions cf many societies. To illustrate this TABLE 
1. displays relationships between properties of the analemma and 
some of the important festivals celebrated in many w~stern 
c:ount1~·:i. t::~s. 

DEC 2~i 
2:2.t:~ 
AUG 6 

..... ,<l'-,t::.-

.,:;, .t:: ..... .t 

NO'v' 1 

SEP ::;:; 

TABU:::: 1. 

HIF.:OSHIMA 

:!. st D?W SPR H·-iG 

( HALL.DliJEEN) 

FL?';G DAY 

( LABOR DPiY) 

ECLES I AST I CP1L 

CHR I fJTMr.::is 

TRANSF I GUF<{ff I ON 

CDNV ST PiC1UL 

' L 2~25 
( THANl<SG I 1./ I NG) 

.VCi/ ;;l.7Si-:: Par/1"/f F,'r;-f-J.,,,.,/"7 v,//1,;~ 

{-'1N(.~--P1DVENT s+ ~drtw :Nev 

221 
,JUL.. b 

FEB 12 

227 
MAY 14 

DEC 25 

( s:"i!.phe1 j_ on) 

e rnaH t:: 

(ddec ma:-: S) 

( INDEPENDENCE) 

LINCOLN 

MICHAELMAS 

ANh-PENT,'..:iCDST 

1 



• 

• 

THE FESTIVALS OF THE ANALEMMA 

One of the most astonishing features of the analemma is the 
presence of the Golden Ratio in its basic structure. The two loops of 
the figure-eight have the property that the length of the northern loop 
is to the length of the southern loop as the length of the southern loop 
is to the entire year. In other words, the cross-over point of the 
figure-eight divides the year in the Golden Ratio. This is all the more 
remarkable because the structure of the analemma depends on the value 
of certain numbers defining the earth• s orbit (particularly the 
obliquity of the ecliptic and the eccentricity) and these values change 
with time with cyclic periods of several tens of thousands of years. 
Thus the analemmic division by the Golden Section is peculiar to our own 
times and makes the present period in history one that is unique. 

But the Golden Ratio is not only manifested in the location 
of the cross-over date, it is intricately interwoven into the structure 
of the entire analemma. Specifically, if we select one of the 
critical dates on the analemma as an initial point, and advance through 
the year in steps containing the same number of days as the large loop, 
a remarkable set of dates is encountered consisting of important 
religious and secular holidays as well as other critical days on the 
analemma. This set is given in Table 1. Now the number of days in the 
large loop is equal to the length of the tropical year ( 365. 2422 days) 
times the value of the Golden Ratio (0.618034) which equals 225.732 days, 
a non integral quantity. Because of such fractiona¾ 

1
p,arts,. c~~~n_<Jric 

constructions must frequently contain insertions anlf1co~nt'tlrwr:fi ty, 
TABLE 1. is based on the Fibonacci 8: 13 approximation to the Golden 
Ratio. This approximation, using an average step of 224 .61 days instead 
of the Golden Ratio value eight year cycle. Enclosure of an entry in 
parenthesis indicates But most of the alterations in date have to do 
with the fact that the day is defined in such a way that it does not 
fall on the same calendric date each year. For example Labor Day is the 
first Monday in September and Thanksgiving is the last Thursday in 
redefinition of a traditional lunar festival. Traditionally Easter is 
the first sunday after the first Pascal full moon occurring after the 
vernal equinox. If we leave out the full moon and take the date of 
Easter as the first sunday after the from this date ANA-PENTACOST, ANA
ASH WEDNESDAY etc. are derived by the usual rules. Details are given in 
the TABLE 2. 
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JOYDESC1 -JJ,S2 Friday, December 1, 1989 

is a line that divides the east and the west. When the sun is on 
the north-south equator, the length of day and night are equal. 
When the sun is on the east-west "equator", clock time and sun-dial 
time are the same. This happens four times a year, on April 15th, 
June 14th, September 2nd and December 25th. These four dates are 
our east-west "equinoxes". There are also four east-west 
"solstices". These occur on February 12, May 15th, July 27th and 
November 4th. 

The relation between the earth's climate and the north-south 
positions and motions of the sun is fairly well understood. What we 
shall call the outer seasons are attributable to the amount of sun 
light falling on each square foot of the earth's surface. This is 
determined both by the length of the day, short in winter and long 
in summer, and the angle between the sun and the earth's surface, 
small in winter and large in summer. But what is the relation be 
tween the earth and the east-west positions and motions of the sun? 
Are there possibly east-west "seasons" in addition to the well 
recognized ones? In searching for an answer to this question we can 
begin by asking 'what is physically changing when the sun moves 
east or west?' 

The answer lies in the length of the day. When the sun is 
moving east it rises later each morning. This has the effect of 
dilating or expanding the essential unit of time. When the sun is 
moving west it rises sooner each morning, shrinking or compacting 
the day. This phenomenon is similar to what is known as "jet-lag". 
When one flies east the sun is encountered sooner, the unit of time 
is compacted. When one flies west the day is dilated, (note that 
flying east corresponds to the sun moving west and vice versa). 
While jet-lag is a large compaction or expansion of the day taking 
place in a few hours, the east-west motions of the sun involve very 
small compactions or expansions of the day, but the process takes 
place over a period of weeks. We should consequently expect the ef 
fects to be, not physically debilitating like jet-lag, but of a more 
subtle nature, gently modifying our moods and feelings. 

That there is a close tie between our feelings and moods and our 
physical circumstance and environment was remarked by Aristotle and 
has been elaborated by poets, philosophers and psychologists ever 
since. It is this tie that has made the seasons a center piece of 
all art with the mood of each month and season captured in painting, 
music, and literature. Is it possible to make some concrete connec 
tions between these seasonal moods and the corresponding physical 
states that prevail? Let us consider two: How do we respond to 
darkness and the increase of darkness? And how do we respond to 
continuing postponements and delays? 

Page 2 
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THE FESTIVALS OF THE ANALEMMA 

One of the most astonishing properties of the analemma is 
the presence of the Golden Ratio in its basic structure. The 
two ~oops of the figure-eight have the property that the 
length of the northern loop is to the length of the southern loop 
as the length of the southern loop is to the entire year. In 
other words, the cross-over point cf the figure-eight divides 
the year in the Golden Ratio. This is all the more remarkable 
her0u~e the structure of the analemma depends on the value of 
certain numbers defining the earth's orbit (particularly the 
obliquity of the ecliptic and the eccentricity) and thPSP 
values change with time with cyclic periods of several tens of 
thousands of years. Thus the analemmic division by the Golden 
Section is peculiar t □ our own times and 
period in history one that is ~nique. 

makes the present 

But the Golden Ratio is not only manifested in the 
location of the cross-over date, it is 
int □ the structure □f the entire analemma. 

intricately interwoven 

~elert one of the critical dates on the analemma as an initial 
pc:•1 n1:. :1 

numbi:::::!'-
and advance through the year in steps containing the 
of days as the large loop, a remarkable set of dates :LS 

encountered consisting of important religious and secular holidays 
as well as other critical days on the analemma. This is the set 
given in Table 1. 

to thf:? 
t·~ C; 1/\i t. J-1 f:":"! 
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number of days in 

the tropical year 
th(0: 1 ar··qe loop r:::1r·t: t:::r. 'i ....... , .... -· -· 
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value of the Golden Ratio (0.618034) which equals 225.732 days, a 

c -:·::i.1 E·:1 n cir- i c 
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must frequently contain insertions 
in order to preserve the consistency 

the length of the basic cycle of the year. 
commensurability, i .... is based on the Fibonacci 
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approximation to the Golden Ratio. This approximation, using an 
average step of 224.61 days instead of the Golden Ratio v0lLIP 
gives the dates of 13 major festivals and repeats itself 
eight year cycle. Enclosure of an entry in parenthesis indicates 
that the date is not the exact date. For example, the maximum 
daily change in declination occurs on September 26 some years and 
September 27 on others and Halloween is October 31 not November 1. 
But most of the alterations in date have to do with the fact that 
the day is defined in such a way that it does not fall on the same 
calendric date eacn year. For example Labor Day is the 

in Reptemher and Thanksgiving is the last Thursday 1n 
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less traditional is the revision in 
definition of festivals that are on lunar 

so called 'moveable feasts·. Easter and cnose 
days whose dates are derived from it are primary examples. The 

is used to relabel 
traditional lunar 

i:,. c:i .::l ·y ti a ~st-.:= d C] rl €.➔• ' ·:::. 0 ]. .:::1 1~· 

-ft:?f5ti \/-:Ttl 11 

Fa~ter is the first sunday after the first Pascal 
Ti,.. .:::,.d ti: i c.1r1 a 11 ")/ 

full 
occurring after the vernal equinox. If we leave out the full moon 
and take tl1e date of Easter as the first sunday after the 

we obtain the festival designated ANA-EASTER, and 
from this date ANA-PENTACOST, ANA-ASH WEDNESDAY etc. 
by the usual rules. Details are given in the TABLE 2. 

Ash Wednesday -40 Feb4-Mar10 Feb4-Feb10 or nearest Feb12 
i'•li a r ;:~ :2 •-•• i"v'f ~:i Y°' 2 t:5 
Mayl-May7 or Mayl 
May10-May16 or May15 
May22-May28 or May23 

lunar E~~ter derived from Pesach or the Passover of the !···i 1::;; b ;·- 0::; V·J ~=~ 

C1:.-:1J.tic: not the only tradition □n which Easter is ' ' 1! ci •--••.I·••:£ 1 u 

peoples had a spring festival called Eostar derlirated ta the 
RorlrlP~S of the Dawn. This festival was always celebrated on the 
day of the Vernal Equinox, and is the source of the word Easter 
used in English and some other languages. Nor is the presence of 
the Golden Section novel to the liturgical calendar of Christians. 
The Druids celebrated eight annual festivals, the two solstices, 
the two equinoxes, and the four days fellowing them as determined 
by the Golden Section. 

M-,H-ch 21 
M-::1.y 1 

August j_ 

SeptE1 ffib1:.-21-- ::~l 
r\tc,\'f::?ffib t::.1 1;- 1 

These relationships are summarized in TABLE 
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The physical seasons--Spring, Summer, Autumn 
and Winter--are the natural divisions in the fundamental 
cycle of the year. But for the year, as with many other 
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manifested in the analemma, whose examination reveals many 
important clues to the 'psychological seasons· contained in 
the cultural traditions of many societies. To illustrate 

displays relationships between properties of 
the analemma and ~omP 
celebrated in many Western countries. 
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has become Candlemas or The Presentation celebrated on February 
Eostar has became Easter. Beltane is still celebrated as May 

Day, Litha as Midsummer, and Samain as Hallows or All Saints Day, 
while Yule has moved over to December 25th and beL □me Christmas. 
Mabon and LAmmas on the 
although Mabon might be 

other hand have no modern counterparts 
considered as the predecessor ,. 

OT 
Michaelmas and Lammas the predecessor of Transfiguration. 

A second cycle of 13 festivals generated over eight 
y~drs by means of the Golden Ratio complements the cycle given 1n 
TABLE 1. The new cycle is symmetrically placed in the year with 
respect to the first cycle. Each of the corresponding pair of 
dat~s are separated from one another by one-half year. This 
cycle is listed in TABLE 4. 

TP1BL..E 4. 

BEL..Tr-'li"--JE 

ST. LUCIPi 

CCTl8 
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The festivals in the two cycles given within square 
brackets are secular rather than ecclesiastical celebrations. 
In the Primary Cycle are two dates significant in the secular 
calendar of the United States: June 14 [FLAG DAY] and July 4. 
In the Secondary Cycle are two dates significant in the secular 
calendar of the Soviet Union: May 1 [INTERNATIONAL LABOR DAY] 
and November 7, the Gregorian date of the 1917 October 
Revolution. 

Four dates in the analemmic cycles are unmarked with 
liturgical or secular celebrations. September 3 and 
April 15 are the crossover dates on the analemma, 
and dates on which the equation of time is zero. July 27 is 
the minor eastern maximum. March 8 is the only date in either 
golden cycle which is not also either an analemmic date or 
a festival. 

In the foregoing table the following days are transferred 
from their lunar calendar assignments to the solar calendar and 
given dates conforming to both their traditional lunar ranges and 
the analemma. 

MAR 21 RESURECTION 
Traditionally Easter falls on the Sunday next after 

the full moon immediately following the vernal equinox. In 
present calendars this means any date from March 22 to April 25 . 
The 'ANA-EASTER' or 'ANA-RESURECTION' would occur on the first 
Sunday after the vernal equinox, and would fall on any date from 
March 22 to March 28. 

FEB 12 ASH WEDNESDAY 
Traditionally 40 days before Easter, occuring any date 

from Feb 4 to March 10. 'ANA-ASH WEDNESDAY' would occur Feb 4 to 
Feb 10 or on the nearest Wednesday to Feb 12. 

MAY 1 ASCENSION 
Traditionally 40 days after Easter, occuring any date 

from April 30 to June 3. 'ANA-ASCENSION' would occur May 1 to 
May 7 or to set a fixed date on May 1. The latter date would be 
in six- month counter-position to ALL HALLOWS, and VALPURGIA 
(Norse May 1) would be in six month counter-position to HALLOWEEN. 

MAY 14 PENTACOST ,S'O 
Traditionally ;,a" days after Easter, occuring any date 

from May 10 to Jun 13. 'ANA-PENTACOST' would occur any date from 
May 10 to May 16 or to set a fixed date on May 15. The latter 
date would be on the analemmic minor maximum west. 

One other moveable feast should be mentioned in making 
transforms from lunar to solar calendars. This is CORPUS CHRISTI, 
traditionally 61 days after Easter, falling on any date from May 
22 to Jun 25. The solar or ANA Corpus Christi could occur 
consistently from May 22 to May 28 (to set a fixed date, May 23). 
An alternative would be to shift the festival to June 14, one of 
the four analemmic dates for zero equation of time (the others 
being April 15, Sept 3, and Dec 25). If June 14 were selected, 
Corpus Christi would be in six month counter-position to 
Christmas. 
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Present Rule 

[Oq@LH 255; 

@LH 255; 
@LH 170; 

The first sunday of Advent occurs on the 
sunday closest St. Andrew's Day (November 31). 
Thus the first sunday can occur as early as 
November 27th and as late as December 3rd, 
causing the fourth (last) sunday of Advent to 
occur as early as December 18th and as late as 
December 24th. Hence, no sundays occur 
between the last sunday of Advent and 
Christmas. 

Proposed Rule 

The first sunday of Advent to fall on St. 
Andrew's Day or the sunday preceding St. 
Andrew's Day. Thus the first sunday of Advent 
could occur as early as November 24th or as 
late as November 31th, causing the last (4th) 
sunday to fall as early as December 15th and 
as late as December 21st. Whenever the first 
sunday of Advent occurs on November 24, 25, or 
26, there will be a fifth sunday before 
Christmas. In this event, these sundays 
falling on December 22, 23 or 24 should not 
belong to Advent but be called "Yule Sunday". 
This rule would prevent Advent from ever 
overlapping Yule, which begins at the Winter 
Solstice on December 22. The moods of these 
seasons are quite distinct . 



• 
The principal currently observed Festivals taken from 
the two Golden Cycles are: 

CHRISTMAS DEC 25 
EPIPHANY JAN 6 
CANDLEMAS FEB 2 
ASH WEDNESDAY FEB 12 
EASTER MAR 21 

,,,, .. .., ASCENSION MAY 1 
✓- \ PENTACOST MAY 15 (0 CORPUS CHRISTI JUN 14 

MIDSUMMER JUN 22 
TRANSFIGURATION AUG 6 
ATONEMENT /Hot. r c~tJJ'.J SEP 17 
MICHAELMAS SEP 29 
HALLOWMAS NOV 1 
[THANKSGIVING] NOV 26 
ST. LUCIA DEC 13 : { 

• 

• 
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• FIBONAGGI ··r~-u- -BER 

~ fN PHIN EXP(N*LN(PHI))/SQRT(5) 

1 1. 62 ; ~ 1 2.62 
3 

""\ 
2 4.24 

4 3 6.85 
5 5 11. 09 
6 17.94 
7 29.03 12.98 
8 21 46.98 21.01 
9 34 76.01 33.99 

1 0 55 55. 00 
11 89 89.00 
12 144 144.00 
13 233 233.00 
14 377 377.00 
15 610 610.00 
16 987 987.00 
17 1597 3571.0 1597.00 
18 2584 5778.00 2584.00 • 19 4181 9349.00 4181. 00 
20 15127.00 6765.00 
21 24476.00 10946.00 
22 39603.00 17711.00 
23 64079.00 8657.00 
24 103682.00 4 368.00 
25 167761.00 5.00 
26 271443.00 .00 
27 439204.00 00 
28 317811 710647.00 
29 514229 1149851.00 514229. 
30 832040 1860498.00 832040.00 
31 1346269 3010349.00 1346269.00 
32 2178309 4870847.00 2178309.00 
33 3524578 7881196.00 3524578.00 
34 5702887 12752043.00 5702887.00 
35 9227465 20633239.00 9227465.00 
36 14930352 33385282.00 14930352.00 
37 24157817 54018521.00 24157817.00 
38 39088169 87403803.00 39088169.00 
39 63245986 141422324.00 63245986.00 
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THE AMERICAN WORLDVIEW vs THE OLD WORLD WORLDVIEW 

AMERICAN WORLDVIEW 

• INDIVIDUAL LIBERTY 
SOCIAL EQUALITY1 !Ve £/;-/-.e::; 
RIGHTS OF BOTH SEXES 
PLURALISM 

_s.-:_ CfLcJ v t 
•WEARE EQ- S WI 

THAT IS ON EE 
THE EARTH CAN T 

T-v 6-te •'t,J J~ ;'r ,'I is 
• BALANCE rt t"t--11 ,,,,,,., - • A,, //"/J-11',,_,_.,ft 

S' v ,d-q 1 'rn_ ,rrJ>i-,,(' 1 /2.r f· )✓ .. ,, t/ X ,k'u-, ft, ._, 

• THANKSGIVING 
WE ARE PART OF NATURE 

• RESPONSIBILITY UNTO THE 
SEVENTH GENERATION 

Jt i/, ~3 0:,,r,,-c4 /a~ 
• TIME IS LATERNESS 

EACH DAY IS ACCUMULATIVE 
OF ALL PREVIOUS DAYS 
THERE IS A UNIQUE GOD 
FOR EACH DAY 

.fe_/j,',,,/ Ci,,J 1 c& /JC/4<. / - /7 /J11',--,,j 

PRAISE 

LIKE EVERY 

-,-., Z 1-! 1.,0 ,/J, /, t' c'./, v./o:--,,,, ~cl.cl~~ ,/\., 1 j l\.f ,., • 
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SEASONS AND FESTIVALS 

The year of the seasons, springtime to springtime, vernal 
equinox to ~-rnal eq;lin~x. is called tl,e Lr apical 9car. ~ is 
the interval f time ikwhich the sun makes a complete circu~f
the sky leavin and returning to the vernal equinox. 

'he-s--" bee11 ~termin~d as 305.24219 days. Four key events ccur in 
-1-.n ,., 

the -tropic-Q.l ye r: 1) The sun's crossing of the equa or going 
\ 

north on or about t~e 21st of March, called the vern equinox, 
taken as the begin~ing of spring. 2) The sun's a taining its 
maximum northerly posi..tion on or about the 22nd of called 
the summer solstice, \taken as the beginning of 3) The 
sun's crossing of the eq~ator going south on or 21st of 
September, called the autµmnal equinox, taken the beginning of 

~~t~::~t !~eT~;n~u:/D~~!~t~~~g ~~~1:~x!~~mw\~!~e:!is~~~~~i~:k~~ 
the_beginning of winter\ 

i . - ... 

20. 2 tiuu, s, Su111111e-r-93 days 
Cffiia-W.l:nt-e'i"--S.!:3-oo~nr.::r--noours. 

e- Lillie 

Though Hipparchus' contr buti a big step forward in 
the accuracy of knowledge of th positions of the sun, 
the seasons had been marked, easured and celebrated since 
prehistoric times. The rituali t~observance of the solstices 
and equinoxes, the beginnings nd nds of the seasons, was the 
basis for both the religions nd ec nomic life of most primative 
peoples. Through pagan time the rit~ls of the annual calendar 
became increasingly sophist·cated, wit many supplementary sacred 
dates being added to the s lstices and uinoxes. The Church was 
adept at adopting these pagan festival relabeling them and 
gradually modifying th r emphases. Ho ver, in this process, 
their was an inate wi om that understood, whatever the label, 
there was a special ·gnificance to the da es themselves, and 
these must not chan ed. The same wisdom a that places 
that had been re ognized by pagans as sacre were sacred and 
though a church t replace a grove or temple, the selection of 
locations for pla s of worship was not an arbitr ry matter. 

Of particul r meaningfulness to bee of their 
influence on ou present calendar, of the 
Celtic peoples whb inhabited Britain, Ireland, Wales and much of 
western Europe in pre-Roman times. The Celts had est blished an 
elaborate set of annual rituals associated with the sol tices and 
equinoxes an~,_wi t our additional da\'s., known as cros -quarter 

W", 1"\ !A ~ i"7({)Vr _jJ~ 
days, all . which ho•~ vestiges" l.-A tile vt1rist1Q.A. c lendar. 

Refering to the Table I, Bridgit or Imbolc, the 
quarter day of mid-winter, celebrated on February was 
dedicated to the Triple Goddess Brigit who represented the three 
phases of womanhood--maiden, mother, and crone. The C urch 
took· this as the date of the Purification of the Virgin or the 
Presentation in the Temple, or Candlemas but retained February 2. 

Eostar, the Celtic celebration of Spring on the vernal 
equinox, was dedicated to the Goddess of the Dawn, taken by the 

1 

• 

• 

• 
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they fall on fertile soil and. are /nourished or 
they wfi:her and die if neglected. 9·~e of the best 

aces-\for gathering seed-ideas has always been 
th The Whole Earth Catalog first /published in the 
six es. \ The lastest edition j y;t arrived, THE 
ESSE IAL\ WHOLE EARTH CATAL0(?($15,paper). The 
editor, ~- Baldwin reminds us 1in the preface that 
"Review s·. of our Catalogs have often missed the 
point by alling us a 'wishbo6k.' Not at all. You 

. I 

can grab old of nearly anything in here and make 
it a part o your life. Us~the book like a huge 

I 
key ring--se ect a key fro~ one of our pages and 
use it to o~e the door td something new to you. 
Access to to9l~nd ideaJ. just as it says on 
the cover. We~se it oursJ1ves. 11 

\ I 

Another sourd~ r fediscovering the cylic 
patterns is Dane Rudh '•s AN ASTOLOGICAL MANDALA 

\ 

($4.95,paper) This re} terpretaion of the Sabian 
symbols is pre\ented/ o~a symbolic frame of 
reference similar to/the hinese I-Ching and can 
be used in the s~me 1~ay. udhyar's understand· 

' . '\. of symbolic languages provides a much d per 
interpretation of\the practic~~f astrolog than 
any other method %own today. - "r~e relev for 
our topic here is f~und in a shor~ssa 
at the end of this ~oak called 'The racular and 
Astrological Use /:,f 1\he Symbol. ' In \s discussion 
of how we should/use the Sabian s mbol~ he says, 
" ... to live om/' s li f-~ in term of th~ ·"evelatory 
message symbol~cally irl)plied · one's bir~ chart 
is to live a life in te~ms o the sacred c aracter 
of existence./ It does \no mean to feel op · essed 

I I 
by bad aspect~ or elated\ y good ones. It doe not 
mean to avoid confront□ ii.on with existential f cts 
and to e,~cape i o \ fanciful dreams of 
pseudo-occu1t trans nden~e. It demands inste d 

\ 
that life be lived trict~y on the basis of non 
escapism--that is, an att\tude of acceptance 
what is, ~bt an is hat remchns transparent to the 
eternal .. /Alas, the words 'e\ernity' and 'eternal' 
have beein made to refer to 'pn escape from minds 

' \ haunted by a desperate u,rge to transcend 
biologi9al and intellectual c~mpulsions and this 
perverston is at the root of th'r deepest tragedies 
mankind is now experienceing. \An eternity is a 
complete cycle of time. The cbnsciousness which 
can perceive things and events i\i their eternal 
nature is one which sees eveny happening as 
definitely related to a particula\- phase of some 
more or less vast cycle of existende ... The eternal 
is now. We live in it, just as the space of the 
galaxy pervades every cell of our b'c>dies. It is 
not to be sought in glamorous\ Aboves or 

\ 
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is to consciously live the journey of the year. 
The ESSENE BOOK OF DAYS($12.95,paper) offers a 
journal format and meditation guide to do just 
that. It helps tune our awareness to the seasons 
of the world we live in and stop being carried 
away by the outer furies of trivia and stress . 

\ 

1 

T is is the time of year the calendars arrive in 
the bookstore. The vivid, colorful images and 
thou htful quotations seem to get better each 
year. We enjoy opening them as much as you will 

enjoy aking your selections. Calndars, of 
course, uggest cycles of light an dark, seasons 
of growth nd dormancy as well a times for 
scheduling nd planning our work nd recreation. 
But perhaps ta deeper level, ca ndars remind us 
of the pas sag of time ... how earl or late is it 

If we are merely 
to the day of the 
full moon or when i 

"there is a relation 
and the centuries 

are we in relation 
e time of the next 

Emerson once said 
n the hours of our life 

e •• the hours should be 
instructed by the ce uries a~d the centuries 
explained by the h rs", we ~~d something more 

than microchips im anted in dig,~ and 

\ 
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TABLE 3 

February 1 Bridgit Litha + 224days 

March 21 
May 1 

or Imbolc 
Eostar 
Beltane 
Litha 
Lammas 

Mabon+ 222days 
June 22 
August 1 

September 21 
Ndxember 1 

,__Dec~ber 21 

~\ 
\ 

or Lughnasegh 
Mabon 
Samain 
Yule 

3 

Most of these have survived to 
modern times, though with altered na es nd forms. Bridgit 
has become Candlemas or The Presefation c'elebrated . on February 
2. Eostar has become Easter. Beltane is still\celebrated as May 
Day, Litha as Midsummer, and Samajh as Hallow~'fr All Saints Day, 
while Yule has moved over to December 25th and Become Christmas. 
Mabon and Lammas on the othef hand have no m dern counterparts 
although Mabon might be con~idered as the pre ecessor of 
Michaelmas and Lammas the predfcessor of Transfigurati • n. 

A second cycl/of 13 festivals generated 
years by means of the Golden /Ratio complements the cycle 
TABLE 1. The new cycle is ymmetrically placed in the yea 
respect to the first cycle. Each of the corresponding pair 
dates are separated from another by one-half year. 
cycle is listed in TABLE 4. 

TABLE 4. 

eight 

DATE ANALEMMA SECULAR ECLESIASTICAL 

JUN22 e=0 E,dec ma N MIDSUMMER 

FEB2 GROUND HOG DAY PURIFICATION 

SEP17 --- de· max W ATONEMENT 

MAYl MAY DAY BELTANE 

DEC13 ST. LUCIA 

JUL27 e 2nd max E 

MARS 

OCT18 ST. LUKE 

• 

• 

• 
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ANAMOVE1.P51 DISK:JOY03 November 29, 1991 

ON THE ANALEMMA AND S.A.D. 

Three aspects of the apparent solar motion seem to have 
psychological impacts: 

First is the north-south annual motion which is causally 
related to the climatic seasons and the latitude dependent light
dark cycle. The darkness appears to be causally related to Seasonal 
Affective Disorder or SAD. However, the two cycles per annum in the 
SAD data suggest that more than light-darkness is involved in the 
effect. 

Second is the east-west displacement of the sun which displays 
two cycles per annum similar in both phase and amplitude to that of 
the SAD data. No causal connection between these two phenomena is 
known, but the varying tension between sun position a~_,e clock time 
suggests the hypothesis that something like a 'lowe,,"'l~Eil jetlag' 
may be operating whose magnitude varies ~·· the equation of time. 

l,v i+li 

Third is a relation between depression and the direction of 
motion of the apparent sun. The SAD data show that euphoria is 
increasing from the middle of February to the end of May. This 
closely approximates the period in which the sun is moving westward 
(February 12 to May 14). Next, depression increases in the SAD data 
from early June to mid August. During this period the sun is moving 
eastward (May 14 to July 27). Later, for a brief time from mid 
August to about the first of October euphoria increases, when again 
the sun is moving westward (July 27 to November 4). Beginning in 
October the SAD data shows depression increasing and reaching its 
lowest value in mid February. During most of this time (November 4 
to February 12) the sun is moving east. The discrepancy between the 
early October date for SAD's onset of depression and the beginning 
of the eastward motion of the sun on November 4 may be due to the 
effect of the increasing darkness overriding the more subtle 
effects of the 'jetlag'. But except for this October discrepancy 
the data closely follow the generalization that depression 
increases as the sun moves eastward and decreases as the sun moves 
westward. re/4 1'-ev!' tu pD,,,., f flN·t.P 

Another, subtle but possibly important, fact is the that 
throughout the year the apparent solar day isA dtlating or 
contracting with respect to the mean solar day. This effect also 
varies with two cycles per year, and corresponds to the second 
derivative of the east-west displacement of the apparent sun. The 
apparent day dilates from September 17 until Christmas, contracts 
from Christmas to March 27, dilates until the summer solstice, then 
contracts until September 17th. The day is most contracted on 
September 17-18th and most dilated on December 24-25th. The 
secondary contraction maximum is March 27th, the secondary dilation 
maximum is June 22nd. These four dates are at the inflection points 
of the equation-of-time vs. date curve. Dilation occurs when d2e/dt2 

is negative and contraction occurs when d2e/dt2 is positive. Again, 
except for the October anomaly, emotional highs occur when dilating 
and emotional lows occur when contracting. 



• 

• 

• 

p SY C No I. C)(s J C/1L INT.I: RP ,9 ~ T"9TJ6NS 

a/ Ide 
IJN /U.E/1/11/J C. SF A SCJIVS 

,, The. s~"24<!V'lS (J/1 J,{p ,1.,,,.,q/e-7n,rn,,-, 

q_) TAe ~.1 e.1 J/ 8 c/;•'-'/rfi'c;?J 

(;) rl~ e/ e·, cS',, s d1vi,n'dv, 

J.. Tl,e MdA/s~vll; /f1,1//)ht:J,-, je),.; 
0M' ki?-n m_y/ 8 r 7f /,MIi~ 

3) T k k",,'¾1f lwil1li /WT t) /1~ - e (9/' }::. 

/fee; /4-i .. ,/4d7,/ ~ 4Ye~ 



: 

_ J/'I 7 0 ii/If lrd YR'-V 

-ti~ e "vo Ca,-,i, ~v,f,/ 

-: 

-: 

-: 
: 

-: 
-: 

------------------------------:------------- ·---

• : 

-: 
-: 
: 

: 

-: 

• 



• 

/JS YC//CJL. CJ6- Y 

1/i/ 'Tlvo VE-fXTl:-",f) 7/HP,S t/417-0 

M. e S_,, e W ~ L.: 

/'Jl.,tv/J1 /V ''jVJ-j TcJ ()£Ci:?b-

/\,f / fl!J~ 11/JJ-y I I' Tv Tvv /7 

fYT )~ 0 !/ J.-~ I? T [(} / / l'-1' FJ L::--.... ~ 0 

<f: £-l/
1 

e J.-~ 

~k(}l).._ 10 /J/0~ I->"' 
vt,,..:.y .J-·r ro .s-1::-~P .2. 

C. 11/rl-v '-/ 

rd. Feto. 

r- , ?I~ l'-t 
C' - r7., ly ,: ? 

,.-\, )}-J-. t J,j /7- /__,L ~ t-r_s-

"--- 11/ If~ 4F CljAf _ 



: ,''°'; ~ 

~J 
'· / ...... ~ ... 

calendar. The civil calendar considers time as linear and is used 
fer all these purposes for which intervals of time must be 
ca.l cul i:i.tf.~d. Dn v-Jh,~'tt d,ati::~ is; thf2 note du1:':!? Hov-,1 l cHHJ l::H:.~·h::ir:._s;! the 
sh i pme:•nt -i::Wr :i. V€~s? Hov•J ma.ny 1shopp i ng dayi::; unt i 1 Chpi,.,s.;triv,1s? 
I • t · 1 •-••·] -, -j-·,.-,-• ti t"" ,·,- h- d ~• .-· d••::i•-/.1..1• •n l -•• __ 1.·-u1,·g1c:c.:1 L<:.-1 .. 1-::.n1. <::1, ,,,,, on ·_·,f.0 o .,1e~t ,dn., ct.,11:::,l '"'"Y ...-.. 1,1E ,::\1::> 

cyclical and are for the purpose of informing us wh~ activities 
should b..:~ <emphc~ssi::::ed at t--•Jhctt tim<es. Har~veJs,t i·,s )~fl€·? tim<-?. for 
·t'·· , .. -·l.·-·-·i ''J ...... ,··1 l ;:.··.-.t ]. ~ J-·1·1c· +·1· rn·- ""nr l""LtrJ· ..r.:, ,·-·t1· nn .,t··,.,.,...-1J· ,,.-1 1' c:- ·ti-~--. 
. • .. r.1.'.::•.l~r•.~:~1-. •';_"~.1: ·- -~~~ ... - 1~:'._,1.. _"""' ·:, .. Ill= _'_·-"" :~ .. --,:' .. -:~:, .,Wrl.z~. ·'~" .. ' ·,~"'\. ~.: 1

: 
1..1.ine -r1Jr :::,USp1:::nd.1.n,.~ . .II\"' r ul€c:::,. lhl .. t • .1.v1l C<::,~f.?n~:•.r hold"" -n"""'· the 
quality of time is always the same, times dVF~r only in their 
l 1c::~ngth. ThE~ 1 :i. t.ur~Ji C::i:11 cal emdar- c,t.tf2mp~ to or··gani ze the 
chan(,:,:! i nq phy~~i C:<i:11 c1nd p~,;ychol C:ll;:Ji cal 2"1specy4i:, of t:i. me in <':1.c:c:cl1·-·d 
with their seasons. · / 

hl '··.hough ou,,·· cul tut-al sch i z C:lphr-,,~nlc1 t-equi rr~s thesE0 ti.~10 
,... ·• 1 ,. .. 1·-, -1 ., I'" ·- 1·, ,., t· 1-1 ·, ,~ r-:, ·•• 1 .. y• 1 t ,- t • ' I'" c::. u_, ·t' 1~ ,-·, 1·n ~- h{··1 "" -~ 1·1·1 .. .., '1:i ·H- 1· r· ·-. , .. t. y• 1···'"' , .... r·n .; ,... -. 1 ,_,-01: .. ;,t .!.. r.:< ." '! .,,_, :· <:!. • .-:., ::-~ •• , •• ~ ,., ,_ • ,. '-· ,0 -•~~-- ••• ~- ~·-"· ·- ~:"" '. •• Jli .• , •• •-<:.. 
da.T:i::i. i•JhJ. -:h dr~1-···1 -..,1€0 -t·r·clm thE~ r-cit2,t1 c.;n 2"11-1 r1£1vol u·c1 on c:"i+ ti1f,~ eclt-·th. 
T,:j d•~?s;;i qn a.ny C,:3.1 E~ndar- l-'·J~':) nf2ed to kncrJ thE-1 1 enqth of thf.0 Yt~-:.-:ir of 
i· l"1-·· -· ,,,,, - ... C:)n ·- .,_ I·· -· , .. - - ·· ) 1 " .. cJ , .. .,.. '"'p 1· , ... •· 1 .J,.,,. - 1- r r L' •- ·- =n i· l ·, 1··.., •· ····LI,, .. -,..., ·-. r." _ \::! 1::>,;"<::l •• > .•• '.=·.~'\ ~ L It:! :::,U •.-<:!. ~,i .I I .• , .._,! •• :·•"''··· ;i'r.;;<::!" , , •• " r ,;;a 1 •• } ~!~.~:\°::> . \-:.OU • <::.:::> 

h.:···Jnn <"l"", ·:•/'I .•1c.i rr~··r· ··c,t··r- .... ~,,~·; -i·~d 1>J1·· npe·d ·1-o clP··c1rir-:, ·c. t·1me _ .::,1 • ::.. •".11.:) ~ ... et .c: .. • 'l\t• I I ?:: •• ,:-_of, I ;;:, ., • -:::t l,,J ~;. ,'/ ::.i .:.:.;__ ~ -::! i :::. ··:! , .... '-: l ~ ::.. -::.. , , ... 

~•,hen th€;: lonq:i.''4:t .. \dE!: of th€0 s,;un h2,s; a;s;pE~cifil'!!:d Vc.:tlue (notAJ take:•n -::1.s 
equ,:d. to z~r-cj\\ i,~i·u:~n the sun cros·:;tes thrc2 equ,;:d::01'· at the vernal 
e r·1L···1-10" 1 Y"••t·'r· ~-·1-- c1-·····ir1n C'f - 1·•/l··tt····c1J·,. .. '-'l, r"']-nc•-·11·· 0 ~- C,>\'r••r·1 ~ .. ,..)•··t·· ... t ••• \.t. , .... • " x::,.... .. ~ it::: . t:!':::- .... ·:: I .., • ..::t ·- ;' ..... f '.::J • l....!:: .. !. .. .. (".!\,. I;-.!" J .J<::t J. ::> -..;;.;. -./"=."! ,11 .... I .~-:.

1 

··•·.-•1m1··1].e·:.•· lJJ~, nu<:::t \Tew• :.:iddj •l-·i or·aJ ··):11'··.,_m-=d-"~t···~.:; of thP F>::11·-th ,.,_. or·bj t \_,_ ... ,.,. u l ... ~.. °'\ J ., v- -c..... . ,. .. , .. i ... • .. (.. c.: ,.,.. ........ .... ... ... ~ • .::. •• • • lJ: 

thF!! inclin,::'.t.:i.c)n ,::•.r-ip t.hE~ £~CC€,~nt1··· .city, s;c) that. t,,Je fflc1y dr1:te1r•min1::1: 
when the day is J.en~hening and when it will be longest, when the 
d,,':iy ii,:; s,hort£0rd. nq ,,,li\d 1rJhen it It-Ji 11 be shor·tes-,t. t¾le rH?ed dat-i::1 to 
t.f2l l 1,,JhF.m the sun - is ·thpvi r)(,;i north, ~-k,~m south, v-Jl-1G!f1 f.0,::1~.;t and when 
l,"/€01:i;t ■ \ / 

A principal problem in /he construction of every calendar is 
the non-comensurability f Jhe daily, monthly and annual cycles. 
The year and the month de not contain an integral number of days 
nor integral number of months. The 
pt"'obl €'!!i'ii Ct,,•nt.£~j•'"~5 cm ho!tJ to t.<:: 1::e CE1r€0 C)·f the f1rc:1Cti ons of days that 
are left over after th~ yea·- has been filled with whole days. 
DvEH'" c::enti. .. u···i€i'~5 the:1:;eic, .. actiD~~; c:,::,n lt:~ad to la1r<;Ji:!:: disct-·ep,::tncies; 
between the dates of thF calend~r and the seasons of the year. If 
calendars were needed solely f.r measuring intervals of time, 
then having periods with winter ,·eginning in April and summer in 
Dc:tDbE~r- ~-Jould bf.'!! diE;c:c nc0?r·t:i.ng bu· .. not dis21.·:~t1'?r·ou~s. But if the 
seasons ar-e important. n our ac::tivit:es then we must establish a 
dependable between c:alendric dates and the 
physical and psycho ogical quality o, time. To do this the 
aver·.:::,.,;.1e lf:.H·H_;_rth of '··hf2 cc.:1le?ndr·ic ye;,u-· n .1st equ2tl ai::;. c::101,;eJ.y a·a; 
possible ttH.':! length ,.f the tnJpical year··. 

hn important step in this design wa~ undertaken by Julius 
Caesar in 46 b.c. ~ith the help of the ast-onomer- Sosigenes, he 
designed a calendar in which the average cale dric year was equal 
to 365.25 days (cf tropical year of days). The 
ingenious device was the cpncept of 'leap year· an extra day 
every fourth year. But even with this better app--oximation after 
1500 years the year of the seasons had drifted 12 days with 
respect ta the Julian calender. This change in the date of the 
coming of winter or spring was becominq widely noticable. The 
time had come for another refinement. In 1582 Pope Gregory XIII 
with the help of the astrnomer Clavius, established a new 
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Church as appropriate for the celebration of the Resurrection of 
the Christ, but here, after much controversy, the date was 
changed to be in accord with the Hebrew lunar calendar rather 
than holding with the tradition of the vernal equinox. 

DATE CELTIC NAME PRESENT 

Februa 2 Brigit or Imbolc 
March 21 Eostar 
May 1 Beltain 
June 22 Litha 
August d,-:2-- Lammas or Lughnasegh 
September 21 Mabon 
November 1 \ Samain 
December 22 Yule 

1 Hallows 

Beltis is the Sabia~ name for the goddes Venus. Beltain, 
May 1, was the celebr<s_tion of mid-spring given to orgiastic 
revels on the day after Valpurgis Night whe evil was abroad. May 
Day retains its importance both liturgic ly and secularly.· Its 
present meanings vary from onoring the irgin to the Communist 
International Labor Day, th most imp rtant festival in Easten 
Bloc countries. 

Midsummer, June 22nd the summ~ solstice, was celebrated 
with bonfires and SQCrifices. I isl still an important festival 
especially in Scandfo,avian countri s where it is accompanied with 
all night revelries in the glow the midnight sun. 

Lammas shortened from Lugho as, celebrated as a wake for the 
god Lugh on August 2, became the hay 
harvest and the corn harves . This festival has not survived 
except locally in parts of flreland an Its nearest 
Christian derivative is ,~e Feast of Transfiguration on 
August 6th. 

Mabon or Mab, the a umnai equinox, ~ e time of the Poet, a 
figure of importance equ to the warrior or prince. The season 
for recounting and int rpreting of the saga of sky and earth, 
perhaps now reflected n the saga of St Micha and All Angels 
celebrated on Septembe 29th. 

Samas, Sabian fr the Sun. Samhain, the festival of the 
death of the year, tvember 1, the Celtic new yea . A time when 
the separation betw en the worlds of the living and of the dead 
became a minimum. foreboding time, fraught with eat peril. 
All Hallows Eve wen the world might be seized by wr iths and 
witches. The npum• ~ of this time is carried today in our 
practice of Hallow en masks to frighten the real demons nd in 
the dedication of the next two days by the Church fo~he 
veneration (and appea nt?) of all souls and saints. 

Yule, the winter solstice, along with mistletoe and ule 
logs has been incorporated into Christmas. The history of e 
change in date is obscure. Yule was the birthday of the sun go , 
but December 25th was the-birthday of Mithraic sun god, adopted -
by the Church as the birthday of Jesus in the sixth century. All 
of the days from December 21 through December 25th are special 
days. The Celts reserved December 23rd as a day belonging to no 
month, a sort of leap day. 
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A principal problem in the construction of every calendar is 
the non-comensurability of the daily, monthly and annual cycles. 
The year and the month de not contain an integral number of days 
nor the year contain and integral number of months. The 

on how to take care of the fractions of days that 
arE?. ha·::=, tH.-.:<en fillE?.d v,,1it.h ~•JholE· dT''""" 

,,,'1-.1' ~.-\·-_· - .,17_":~;~~.· .-·~ ~ ... ~ ~-~~---::_·_-... Over centuri s these fractions can lead to large _ _ ~= _ e-

tlE?.t~-\JE•E•n the c:lat :~:,s of th0? C:E1l <e?nda.t- and the sEiasons o·f ne yE•f.:,t-. I ·f 
calendars were aeeded solely for measuring inter•als of time, 
then having perioLS with winter beginning in Ap·1l and summer in 
0 ·-·'1--•!-·,·,•- • ,_,, r' 1..- u{',,,- .. -,- --t~ . •,, t . -'-- ,. c-·-c ·-·· - ·,- n t . f .i..·1 ,:, C __ u __ /;-.:.1 e'•\->d.1. _J Wt:;;' \.J.L -~-1::JnC,.-.,t .,. ng f.J __ \ _ 1101_ OJ. :::><::I...:> _,t OL!:::>o ,_,U _ 1 '-- i,·.-.. 
seasons are important~n our activities theG we must establish a 

'.:Je~~~~~-=-'.:1 le_ ~01~~~:~~ '.=~~ ~ 01~f~b-JeE~~ . -~l~e __ ,- c~~ .-~ndri c da~:·:5 ,_ a,:1~ ~r}~ 
ph'),·:::,J.L.cd onu 1 .. 1_:,y1...l11_1l 1..J._.,_,l-'-{•·J. qu, ... llt;, I..JT _J.flte. To t_jl_/ LfH·:::, ,_l,01 
2,ver-age l ~,mgth of the caJ:'F~dri c Yf?f.:!T mus;t equal as cl os0?l y as 
poss-dbl i::? the l E!ngth of the tn-1pi cal · ''=-"ar. 

An important step in th1~ de6ign was undertaken by Julius 
Caesar in 46 b.c. With the help of the astronomer Sosigenes, he 
designed a calendar in which the a~?rage calendric year was equal 
to 365.25 days (cf tropica 365.24219 days). The 
i n•;J(~n i ou.~s dE?Vi CE~ ¥JB.·:=_; the c~□n ·:..ept a·f .i: <.e?ap year a.n eJ-: tra day 
every fourth year. But ever with this b •tter approximation after 
1500 Yf-~ar·,,. the y,::,?,::1r a~f +- ne ~sc;;,a.·5cms h.ac:l drifted 12 days tsJi th 
v----r:EcJ.. t- .l-1-- 1Li] J. -n --·· -n-'-J,- T ... 11· c:· ch=ir~- in t'n ...... ,1-+·- -)r tl-·\-1 l;::.'':;:,t_-1 _, \.. :L/ 1...1.lt::) ,_ .•. c:\ L.c:I. _. l;::.' It.le, ■ I _,. le:., I:·'= - ! - !I:.::' :·cl ... !;:~ \. ·r 1 ,t:! 

c~Jm1nq .o+ 1t-J1~tf?r'" or ·5f;,-1n,;1 t:a.s becam1n~ ¥Jl• ___ ely nDt1cable. The 
t ·1 -r· c:· !-· - fl --(-~ ~ - ... C 1r- - r·· 0 ,_ {::»- t- -~ r J r· - -·;::: n '-- ] r·1 < r..\:ir-, F'oo -:, .--:::,- , .. -,- .,.. . ' "l T l .... i f,;;,'.' . I ~:i... L ..... 1,1c:,t t I c:t. I J \.. .:.,i I:'::. T . lt:..'ilf-1 t LA .. J. \ .. h~.,::. ,. 1 I::;. W; -::::l::}C}1 ·y ?-. .L 

• · '-h ·!_-'n1'_~ h'"l p - -t - - c:, ·- ,..,1 , · --· \.,..-t-·- 1 1.- -1- d ~ l-Jl "C I = = <::\~ _r li0ll1,_.t ._, i:i ✓ 1 U:c•, ~; c,..J 1 :::, 1e <:, ne~-J 
calendar, now as the Gregorian calerdar. The rules 
governing were augmented. Every even century year was 
not to be a leap y.·ar unless divisible by 400. ~hese rules gave 
the average Gregr ian year a length of 365.2425 ays. This is a 
much better appra: imation, being in error Dnly ab 1ut one day in 
three thousand years. 
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ccJn-t· 1 g1...1r-i::"•.t1 onr:; ot ti-·1€'!! eo:1.1·-th, s;un c:l.nd moc,n l--'-.1h1 ch d~?=t-m1 ne the 
1 f."•ngth of the da.y, month and y,2E•.t··. Ca.l (~ndat-~; cu-r2 nzded not only 
for counting the number of lapsed days, months and dears, but are 
;11 isc:i es·,s1:.2nt i .'.:il for- ket"?P i ng thf.'~ count-5 sync:hro9(i. z E':.•d ~----1i th thl-2 
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on::vm i z,:::: the:• the'! mc,o\;Js;; and the f et:~l i ngs
1
/4-f the year---the psycho--

1 o,:_:Ji cal Eif:opect·=:; C:lf '¾me. Pis indu~-;tt-i·.=-J.:i.zation a.nd ur-banizc,.tion 
clec:ouplE.~d c:ivili;-:atid(;l fr-om natl.we, the psycholo~jiCi::tl yea1--
sl :i. pped into the un~'--n·:;;.ci oui;, i::tn emphasis shi f tee! to tht:~ 
physical year and to the notion that duration was the only 
;:::,,·--<:;r::,r--,t1· ;.:,·1 -;·l--'i"t_.; t)ll"'L-1=·' i---,.r.. i-1· pit''·'' Ritt ·' vi=ic::·t·1· g;:::. n·y' ·tt--,P qc::,vr 1-1olng1· r--:'! 
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various religiDus trad:i.tio~~ 
Thus today we find oursP ves possessing two calendars: The 

cj_vil cir- ·,secular ci::dc~1ndat1/c-::.nd the litu~-gic,::il or- religious 
C"'] l:;:if .. ""l-·r- ,-,.,t:!i 1-i·;-= l~ c-·1 t:-n-·J-t- -r, ---j c·l--~r·- +-1" 'nf.':e -·- J j n··--·,.- -1-c:f ]
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- 11-ed _ <=.< •• .... I!.. d._ • I _., •• ' J. .c:,_, .:= I!.. c: !-wl ::, . ," t·c. ::, _ .• 1 I ... ~:!::, ... _ !<:=<::•... c•. I . :::, _.::.~ . 

+or all those purposes t~r wh cn intervals of time must be 
cal cul a.t.ed. On ~•Jhat date/Li,~ the nclt.E.~ due? Hov-J 1 ong bE1fon,? the 
shipment arrives? How ,many shLJping days until Christmas? 
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cyclic~::d. and ans- few th,h pur-pose c,f in-fanning us:; tAJhc~t activities 
<=h'"ll 1 ., 1·1- --.-----.·r ..... ·~p·I ./., .. ·h--·-'- t·~.--~- '-I,-,.-,--,:::'· ·-- t-1--;-::. , .. · J;.r_,,,.. .:> 1, ... _J.1-C'J ... '=: t.7111! .. ,"1~:•.'::,l,:. . .::!C. f'-l .. ~•-, !dL 1,,1 .. -.:'-~• ra. vs:.,.~•- J.~, ,i__ Llffie , , 

thanksqivinq. Lent is~he time for ou ification, Carnival is the 
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qua.lit y o·f timE:• i·:5 aµ.t•Jays the ·;::;ame, only in their 
lEnigth. Thf.0 litui/qical calendar tD orc;1anize thi::,, 
changing physical bnd psychological in accord 
with their seasons. 

Although our cultural schizophrenia -equires these two 
calendars, both ~re structured frCJm the samE basic astronomical 
data which deriv~ from the rotation and revolu. ion of the earth. 
To design any C:<'3.:' endar v~i:;_~ need to knc,v-J thi::~ 1 eng·,·h of the ·y--ear of 
the seasons, the so called tropical year (currently measured as 
being 365.24219 ~mean solar days) and we need too fine a time 
when the longitude of the sun has a specified value 'now taken as 
equal to zero when the sun crosses the equator at the vernal 
equinox). But the design of a liturgical calendar is even more 
complf?>(. 1;-JE~• mu·st knoh' -::l.dditiclnal pa.ra.meters of the ear·tr~:s:s orbit. 
thf.'~ inclinc".•.tion c.:ind th1::? ;:;~cc1::~nt1--icity, so that we may dete1--min~ 
1,Jhen 
dE:"t.'-./ 
tell 
W(e•,:5 t:. 

the day is lengthening 
is shortening and when 
when the sun is moving 

and when it will be lc,ngest, ~hen the 
it will be shortest. We need data to 
north, when south, when. east and when 
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THE ANALEMMA AND ITS SEASONS 

Although not a universal practice, the most natural division 
of the year seems to be into four seasons, the seasons delineated 
by Hipparchus~-SAring, Summer, Autumn, and Winter. This division 

.-.:,0,r-/11.•d"'/JY'z I 
matches ~11 en-a phenomena c£ tho ~h~sical sea~ manifested 
in the t~l])p rate zones. ,However, this quatenary division does 
not t!/J..' · maAf' 1tlle fine structure exhibited by t e 
physical ch ges in the cycle of the year. The present 
calendar make up for this deficiency by superimposing 
basic structu a set of twelve divisions called months which 
are really pseu o-months having no correspondence with t e actual 
cycles of the mo~n/ -Btrt\fith the aid of these ~onth r it has 
been possible to relate JllQ-Gt o;f; the annuar~ chang· g physical 1 

phenomena to the ca· ndar. This has not been t~e, however, for 
relating the moods, elings and o.:t.A.e.i:: qualify~~ds ects of time to 
the ca;t~dpr. ~~ "fher is another way to go. $' seasons are ~s--cla.i, ~ •. I 
a~o-pRe'h"omenon1 ~...¥-_....,....... related to the a nual cycle of the ,,~ 
sun) It is mi~l,e~1ing try to tie them t ~ cycles of the 

~if .-?"l'11J_tl_.,,._ f4:5 
moon, even more .so o pseu -cycles of the It is important 
to remain with the motions o the sun. 

Hipparchus' contribution to our kn ledge of the motions of 
the sun, great as they were, di not co;riplete the description. It 
remained for astronomers of ter/times to develop deeper 
understanding. The sun's annua1\yctJ..e from the winter solstice 
northward through the vernal equino to the summer solstice, back 
through the autumnal equinox to e ~inter solstice causing the 
length~ning and shortening of d s an~he bringing of heat and 
cold, 1~ in the conscious expe ience o v~ll. But few know that 
in addition to the sun's nor h-south e cursions there are also 
east-west excursions. act~ obscured by the daily 
rotation of the earth. north-south xcursions are brought 
about because the earth's xis of rotation is not perpendicular 
to the plane of its orbi . The east-west xcursions are caused 
both by this non-perp dicularity and by he fact that the 
earth's orbit is not c· cular. The total an ual motion of the 
sun, when both orth-south and east-wes components are 
combined,is a large igure-eight, extending a out 47 degrees 
north and south and degrees east and west. This figure-eight 
has been called the alemma. ~ 

One of the ost astonishing propertiy of the analemma is 
the presence of e Golden Ratio in Us basic str cture. The 

rtVt two loops of f~ re-eight have/'the property\ that the 
~ n length of the northern op is to trr( length of the southern loop 
pU'\ ~:J as the length of the sout rn loor{is to the entire ~far. In 

r -{\ V '" 1 other words, the cross-av ~int of the figure-eighi\ di vi des 

ev' ~\i~Jil the ye. ar in the G.o.lde. n ~~-.t ·£. .. Th. i.s is all the mo.re··· r_ef_ ar. kable 
_ Of( 7-- ✓it~ ~~<?_Cius~ the struc_t~re __ ~_the an _ em,mCl dep_ends on th~ '-'Cllt1e __ of 

~:J,, certain numbers defining the eart 's orbit ( particular\y the 
'· obliquity of the efuliptic and the eccentricity) and\ these 

values change w.i~ time with cyclic pe iods of several tens of 
thousands of y/ars. Thus the analemmic ·vision by the Golden 
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Section is peculiar to our own times and make~ the present 
period in history one that is unique. 

If in the tradition of Hipparchus, we define seasons in 
terms of the solstices and equinoxes, that is in terms of the 
extremes and mid-points of the solar excursions, then the 
analemma r eals that there are 12 seasons in the year. Referring 
to Figure I, Lhe horizontal line is the equator, the intersection 
of the analem a at (D) represents the vernal equinox, March 21. 
The intersecti n at (K) represents the autumnal equine, 
September 21. Te vertical line is the zero-equation-of- ime 
line. When the su~is on this line a sundial and standard clock 
will indicate the sa time. There are four days a year en this 
is so: April 15 (E), ~e 14 (G), September 2 (J), a De~e er 
25 ( B). These dates are the east-west "equinoxes". e norht rn 
extreme at (H) represen~ the summer solstice, he sdu ern 
extreme at (A), the winte,z solstice. There ar. two eastern 
extremes and two western extre~es, major in the outhern lobe and 
minor in the northern. The ~·or eastern "s stice" occurs at 
(C) on February 12, the minor e stern solst·ce occurs at (I) on 
July 27. The major western solstic t (L) on November 4, 
and the minor western solsticeW.(;;:..1.-.1~-ic-;i,.~~ May 15. These 12 
dates divide the yea

1

~ into 12 seasons. 

l :.I- L /,lv )"J IC t,_J 
{{,f!J:i. At ·1-41~,v,.. 

cf II I 'p /Jar- t:futJ 
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THE ANALEMMA AND ITS SEASONS 

Although not a universal practice, the 
most natural div1s1on 
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THE CHURCH CALENDAR, from AUTHORIZED SERVICES 1973 

JANUARY 
1 
6 
18 
25 

FEBRUARY 

The Holy Name of OUr Lord Jesus Christ 
The Ephiphany 
The Confession of St. PeterTthe Apostle 
The Conversion of St. Paul the Apostle 

2 The Presentation of Our Lord Jesus Christ in the Temple 
24 St. Matthias the Apostle 

r +-) 

{ I . MARCH 
19 St. Joseph 

: 2. 0 " ,· >, _-· .... ,. ' .-' ✓ 

APRIL 

MAY 

JUNE 

JULY 

25 The Annunciation of Our Lord Jesus Christ to 
( L,1 tW Oltt') 

25 St. Mark the Evangelist 

1 St. Phillip+and St. Jamest Apostles 
31 The Visitation of the Blessed Virgin Mary 

11 Saint Barnabasrthe Apostle 
24 The Nativity of St. John the Baptist 
29 St. Peter and St. Paul, Apostles 

the Blessed Virgin Mary 

4 Independence Day 
22 St. Mary Magdalene 
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25 St. James+the Apostle 

AUGUST 
6 
15 
24 

SEPTEMBER 

The Transfiguration of Our Lord Jesus Christ 
St. Mary the Virgin, Mother of Our Lord Jesus 
St. Bartholomew-t-the Apostle 
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14 Holy Cross Day ROOD MltoS r v 
21 St. Matthew;rApostle and Evangelist~ 1---) · 

Christ 

29 St. Michael and All Angels (vi-lJ f: /J1;cl/4EL MA,VgJ 

OCTOBER 
18 St. Luke the Evangelist 
23 St. James of Jerusalem, Brother of our Lord Jesus Christ, and Martyr 
28 St. Simon~and St. Judef Apostles 

NOVEMBER 
1 All Saints 
30 St. Andrew+the Apostle 

DECEMBER 
21 St. Thomas+the Apostle 
25 The Nativity of Our Lord Jesus Christ 
26 St. Stephen, Deacon and Martyr 
27 St. John,~Apostle and Evangelist 
28 The Holy Innocents 
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FIBONACCI NUMBERS 

N fN PHIN EXP(N*LN(PHI))/SQRT(5) 

1 1 1. 62 .72 
2 1 2.62 1. 17 
3 2 4.24 1. 89 
4 3 6.85 3.07 
5 5 11.09 4.96 
6 8 17.94 8.02 
7 13 29.03 12.98 
8 21 46.98 21.01 
9 34 76.01 33.99 

10 55 122.99 55.00 
11 89 199.01 89.00 
12 144 322.00 144.00 
13 233 521.00 233.00 
14 377 843.00 377.00 
15 610 1364.00 610.00 
16 987 2207.00 987.00 
17 1597 3571.00 1597.00 • 18 2584 5778.00 2584.00 
19 4181 9349.00 4181.00 
20 6765 15127.00 6765.00 
21 10946 24476.00 10946.00 
22 17711 39603.00 17711.00 
23 28657 64079.00 28657.00 
24 46368 103682.00 46368.00 
25 75025 167761.00 75025.00 
26 121393 271443.00 121393.00 
27 196418 439204.00 196418.00 
28 317811 710647.00 317811.00 
29 514229 1149851.00 514229.00 
30 832040 1860498.00 832040.00 
31 1346269 3010349.00 1346269.00 
32 2178309 4870847.00 2178309.00 
33 3524578 7881196.00 3524578.00 
34 5702887 12752043.00 5702887.00 
35 9227465 20633239.00 9227465.00 
36 14930352 33385282.00 14930352.00 
37 24157817 54018521.00 24157817.00 
38 39088169 87403803.00 39088169.00 
39 63245986 141422324.00 63245986.00 
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8 21 46.98 2980.96 
9 ~$4 76.01 8103.()8 

10 55 1.22.99 22026.47 
1:1. 89 199.01 f.59874. 14 
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15 610 1~$64. ()() :::::26901 7. ~$7 
16 987 2207.00 8886110.52 
17 1597 ~$571.. 00 241.54952.75 
18 2584 5778.00 6~'565996t?. 14 
19 4181 934.c;•. 00 178482300.96 
::.::c> 67[,~'5 15127.00 4853.65195.41 
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