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Calendars  - The Interface between Astronomy and Cultures
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Various cultures around the world have used the natural periods of the Earth, Moon, planets, specific stars, and Sun to construct their calendars and keep time. The approach taken by several of these cultures will be presented including the development of our existing Gregorian calendar. The incorporation of calendar material into an astronomy course will also be discussed.
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Various Natural Periods

Earth Rotation 


Solar Period

24h

Sidereal Period 
23h 56m 04.09074s.

Earth Revolution

Tropical year - time between vernal 

equinoxes 365.242190 days


Sidereal Year - 365.256363 days

Moon Revolution


Sidereal

27.321662 days


Synodic

29.530588 days


Draconic
27.212221 days

Venus Synodic period

583.92 days


Evening star 

~ 263


Morning star

~ 263

Maya Tzolkin - 260 count of days

Heliacal Risings


Sirius


Various stars

Stonehenge

Medicine wheels

 Solar Calendars

based on the tropical year - time between vernal equinoxes 365.242190 days

Julian Calendar 


A leap year every fourth year


Julian year 


365.25 days

Started incorrectly with leap years every three years 44 BC - 9 BC 

No leap years until 8 AD

Augustinian Calendar 

Julian and Augustan Calendar Reforms             

Julius Caesar (45 BC)


Month 

Days

January 

31

February 
29 (30 leap years)

March 

31

April 

30

May 


31

June 

30

Quintilius

31

Sextilis

30

September
31

October 

30

November

31

December

30

Augustus Caesar (8 AD)

Month

Days

January 

31

February 
28 (29 leap years)

March 

31

April 

30

May 


31

June 

30

July


31

August

31

September
30

October 

31

November

30

December 
31 

Gregorian Calendar

A leap year every fourth year except in century years not divisible by 400



1700, 1800, 1900


Gregorian Year



(365 +97/400)days = 365.2425 days 


Year changed on 1 January


Implementation



Italy 1582



 



Spain 1582



Great Britain 1752



Russia 
1918

French Revolutionary Calendar

In effect in November 1793 until December 1805 (Napoleon), 6-23 May 1871


Twelve 30 day months



Three 10 day decades - no weeks



Tenth day - a day of rest


Five or six days at the end of the year to celebrate the revolution



Virtue Day



Genius Day



Labor Day



Reason Day



Reward Day



(RevolutionDay) - leap day


Started with empirical determination of leap day, but later accepted the Gregorian determination

Lunar Calendar


based on the synodic period of the moon

Islamic Calendar  (Hijri)


12 months based on the lunar cycle


Month starts with visible crescent moon

Alternate 29 and 30 days except for the 

twelfth month 


Twelfth month has a 30 year cycle 

11 years 30 days 

and 19 years 29 days


"Year" 354 or 355 days long


Islamic months drift through the solar year

Complications 


- no global criterion for sighting new moon

- much of the Islamic world depends on the proclamations of religious authorities based on visibility of lunar crescent

Luni-Solar Calendar 

Hebrew Calendar 

Calendar months strictly lunar, but seasonal 

holidays


Passover must be in the spring


"Year"



Usually a 12 month year  

353 - 355 days

Occasionally a 13th month is added 

383 - 385 days

19 year cycle of leap years

Intercalated month 3rd, 6th, 8th, 11th, 14th, 17th, 19th years
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