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MESOAMERICAN CALENDRIC SYSTEMS

by Theodor Engel


SECTION ONE

Inventory

There have been a number of time measuring systems in pre-Columbian Mesoamerica, and it is difficult to ascertain where they originated or even what culture may have devised them. The origin and history of one calendric system though, is known with a degree of certainty. It is certain that at least from the Classic Period (A.D. 250 - 900) most cultures in Mesoamerica used, or at least were cognizant of, most of the calendar systems then in existence.

Those calendars were:

 1. the Nine Lords of the Night
9-day cycle

 2. the Lunar Series
59-day cycle

 3. the Tzolkin
260-day cycle

 4. the Haab
365-day cycle

 5. the Calendar Round
18,980-day cycle

 6. the Initial Series, or Long Count
infinite (360-day year)

 7. the Short Count
93,600-day cycle

 8. the 819-day Cycle
16,380-day cycle

 9. the Metonic Cycle
6,939-day cycle

10. the Venus Cycle
37,960-day cycle

11. other Time Cycles

All of these Mesoamerican calendars were integrated by the Maya into one grand time reckoning system. Now we will look at each of the calendars listed above and see the relative value and shortcomings of each.

1. The cycle of the Nine Lords—or gods—of the Night, or Nine Lords of the Underworld, consists of a repeating sequence of nine days marked by nine consecutive numbers from one to nine together with the names of nine deities.

The names of these Lords are not known but their glyphic symbols are. It was perceived by the peoples who used this system that each day was controlled, or presided over, by one of these nine lords of the underworld. And since each had a different personality and different desires, so each day had a different character, in harmony with that lord who was in control.

2. The Lunar Series is probably the most widely used time measuring system in the world. As used by Mesoamerican Peoples, it consisted of two perpetually alternating months of twenty-nine days and thirty days in conjunction with the phases of the moon. (Compare Helen Neuenswander's description of present-day use of this calendar, in Glyphic Implications of Current Time Concepts of the Cubulco Achi.)

3. the Tzolkin,
 or Count of Days, or Sacred Round, is a 260-day calendar peculiar to Mesoamerica. It consists of thirteen consecutive numbers beginning with 1 and continuing through to 13, in conjunction with twenty day-names, which proceed in fixed order: Imix, Ik, Akbal, Kan, Chicchan, Cimi, Manik, Lamat, Muluc, Oc, Chuen, Eb, Ben, Ix, Men, Cib, Caban, Etznab, Cauac, and Ahau. Since both the numbers and the day-names are used in fixed sequence, and there are only thirteen numbers but twenty day-names, the fourteenth day-name will bear the number one as its numeric coefficient, the fifteenth number two, etc. This means that a day-name with the same numeric coefficient will not occur again until 260 days have passed, i.e., the cycle repeats itself every 260 days.

4. The Haab,
 or  Vague Year, is a 365-day cycle which consists of eighteen months of twenty days each plus one 'month' of five unlucky days. It is called Vague Year because the actual solar year is about six hours longer than 365 days, and even though the Maya were aware of the discrepancy, they did not adjust this calendar.

The name of each month (Pop, Uo, Zip, Zotz, Tzec, Xul, Yaxkin, Mol, Chen, Yax, Zac, Ceh, Mac, Kankin, Muan, Pax, Kayab, Cumku, and Uayeb) is preceded by nineteen consecutive numbers from 1 to 19, e.g., 1 Pop,  2 Pop, 3 Pop, (similar to 1 January, 2 January, 3 January, etc.) until 19 Pop is reached. The following day is the “Seating
 of Uo,” i.e., the month by the name of Uo is perceived as a personage who on that day is “seated,” “enthroned,”or “installed into the office” of ruling over the next twenty-day period. The day  following is 1 Uo, then 2 Uo, etc. The nineteenth “month” Uayeb has only five days which are counted in the same way: the Seating of Uayeb, 1 Uayeb, 2 Uayeb, 3 Uayeb, 4 Uayeb, which is followed by the Seating of Pop. There is a reason for expressing the change of months in this manner. The months—and other time cycles—are perceived as deities, or personages, which govern time periods, and due to the importance of their function, are thought of as being ceremoniously installed into their office similar to the ceremonies which mark the installation of human dignitaries.

5. The Calendar Round is the combined calendars of the Tzolkin and the Haab. The two calendars together coincide every 52 years. Since there are twenty day-names in the Tzolkin and also twenty days in each month of the Haab, any given day-name of the Tzolkin should coincide with the same numeric coefficient in any month of of the Haab. But Uayeb, the last "month" of the Haab, has only five days. It starts with the same day-name as all the others but ends with the fifth day-name. The following month—and all eighteen months thereafter—then starts with the sixth day-name, including Uayeb, which ends with the tenth day-name, and the first month of the new year begins with the eleventh day-name, etc. Since twenty is divisible by five, any Haab can begin with only one of four possible day-names. The day-name with which the new year begins, is known as the "year bearer" (ihqanel haab in the Pokomchם language), and the year itself is known by that day‑name.

To fix a day in the Calendar Round, the date is expressed with two names and their respective numeric coefficients, i.e., the day-number and day-name of the Tzolkin, followed by day-number and month-name of the Haab; for example, 4 Ahau 9 Pop. This date will not appear again until 52 years later. Thus it is possible to fix a day precisely within a 52-year cycle, which is the normal life-span of a Mayan. But when dealing with greater time periods, as those that astronomers dealt with, the Calendar Round was obviously inadequate. One solution employed by the Maya astronomers was the incorporation of the Nine Lords of the Night into the Calendar Round, which resulted in a cycle of 170,820 days, i.e., a given date would repeat itself once every 468 years.

6. The Initial Series, or Long Count, calendar system consists of a series of cycles with each successive cycle being a multiple of twenty of the preceding lower cycle. The exception is the tun 'year,' which consists of eighteen uinal 'month' to roughly approximate the 365-day Haab. The five remaining days of the Haab were eliminated.

Each of the cycles has a name, similar to our "decade," "century," "millennium," etc. The day-names and month-names were dispensed with in the Long Count, and time was counted merely in terms of time units (cycles). These time units were numbered from zero to nineteen, with "twenty" being one of the next higher cycle. When dates were written, they were listed from top to bottom from the greatest cycle to the smallest, preceded by an Introductory, or Initial, glyph; hence the name Initial Series. The Introductory glyph typically is on top of and straddling two vertical columns of glyphs. Even a novice who doesn't know anything about Mayan hieroglyphic writing, can immediately identify such an inscription as a Long Count date. The smallest cycle is kin 'day';

a cycle of
20 kin
is a uinal 'month'

a cycle of
18 uinal
is a tun '360-day year'

a cycle of
20 tun
is a katun ‘20 360-day years’

a cycle of
20 katun
is a baktun ‘400 360-day years’

a cycle of
20 baktun
is a pictun ‘8,000 360-day years’

a cycle of
20 pictun
is a calabtun ‘160,000 360-day years’

a cycle of
20 calabtun
is a kinchiltun, ‘3,200,000 360-day years’

etc. with each subsequent cycle being a multiple of twenty of the preceding cycle.

The series of cycles could be extended ad infinitum, hence the term Long Count. Long Count dates were usually written by enumerating the five lowest cycles, giving a maximum total of 2,879,999 days (7,885 years) but could be extended without limit. A typical notation of a given date would be 9 baktun 12 katun 18 tun 5 uinal 16 kin. By convention, archaeologists write this date 9.12.18.5.16, which corresponds to 23 July A.D. 690 in our calendar, which happens to be an actual date inscribed in Palenque, Chiapas, Mexico. There is an inscription of a Long Count date on a stela in Coba, Quintana Roo, Mexico, with a date encompassing a time span equivalent to 142,000,000,000,000,000,000,000,000,000,000,000,000 years. (By contrast, the greatest time span imaginable in our own world view is a paltry 5,000,000,000 years. The "Big Bang" is thought to have occurred that many years ago.) The Long Count calendar was used only by the Lowland Maya and the Olmecs, though the Highland Maya may have known about this system.

There are seven notable innovations in this calendar system compared with prior systems: (i) it is purely mathematical and has no day-names or month-names, (ii) it eliminates the five "irregular" days at the end of the Haab, (iii) it is infinite, (iv) it measures all time by counting the number of days elapsed since a "zero date" which corresponds to 13 August 3114 B.C., (v) it utilizes the number "zero," one of the greatest intellectual achievements in the New World, (vi) it assigns place values to numbers, i.e., numbers can have absolute as well as relative values, and (vii) it utilizes a new notational system which could not be confused with any other calendric system.

7. The Short Count calendar is a modified form of the Long Count calendar. It appears that this calendar was an attempt to return to the Calendar Round. (More on this in Section Three.) The largest cycle in the Short Count was the katun, meaning it was not infinite as the Long Count. Consequently, the Short Count typically enumerated only four time cycles, instead of the normal five of the Long Count. Just as the Long Count calendar was based on the 360-day tun 'year,' so was the Short Count calendar. In both of them the katun of 7,200 days consisted of tuns, uinals and kins. But alongside the Short Count ran the Tzolkin. Because of the 360-day tun, each day‑number of a uinal coincided with the same day-name of the Tzolkin, and each katun would start with the last Tzolkin day-name which ended the previous katun, namely, Ahau. But since thirteen does not divide into 360, the day-numbers of the Tzolkin for the first day of the new year would vary from year to year. Instead of the Long Count vigesimal cycles of tun, katun, baktun, etc., the Short Count utilized the notation of the Tzolkin for the first day of the tun for the naming of the katun. Since There are only thirteen numbered days in the Tzolkin, there will be only thirteen repeating katuns in the Short Count (instead of the twenty in the Long Count), which makes it a 93,600-day cycle (approximately 256 years). The names of the katuns in the Short Count thus proceed in the following sequence:  13 Ahau, 11 Ahau, 9 Ahau, 7 Ahau, 5 Ahau, 3 Ahau, 1 Ahau, 12 Ahau, 10 Ahau, 8 Ahau, 6 Ahau, 4 Ahau, 2 Ahau, 13 Ahau, etc.

One of the most significant implications of the Short Count was its use for prophecy and divination. Each tun that started a new katun was considered to be ominous, and at the conclusion of thirteen katuns certain catastrophy was believed to be inevitable. (The significance of "thirteen" will be discussed later in Section Three.)

8. The 819-Day Cycle has its foundation on the Tzolkin in conjunction with the four cardinal directions and their associated colours and celestial bodies
. It is assumed with this cycle that the twenty day-names proceed not only in sequence of order but also in sequence with the cardinal directions: East ט North ט West ט South ט East ט etc., so that day 1 Imix East is followed by day 2 Ik North, then 3 Akbal West, 4 Kan South, .... 13 Ben East, 1 Ix North, etc. Since there are twenty day-names, and four directions, there are therefore five day-names for each cardinal direction. The 260-day Tzolkin is divided into four quadrants of 65 days each (which equals five 13-day cycles), and each quadrant begins with a day-name with the numeric coefficient "1" in the next direction in sequential order: 1 Imix East, 1 Cimi North, 1 Chuen West, and 1 Cib South.

The 819-Day Cycle that begins with 1 Imix East ends after 63 13-day cycles with 13 Cauac West, the second to last day-name, so that the following 819-Day Cycle begins with 1 Ahau South. This means that the sequence of the day-names and directions for the first days of successive 819-Day Cycles is in reverse order from the procession of days and directions: 1 Ahau South, 1 Cauac West, 1 Etznab North, etc. When twenty 819-Day Cycles are completed (16,380 days, almost 45 years), the next cycle would start again with 1 Imix East. In diagrammatic form it looks like the display on the following page.
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This calendar was invented in Palenque, Chiapas, Mexico, and it spread from there to Yaxchilan, Guatemala, then to Copan, Honduras, and Quirigua, Guatemala, and its history is well documented on the stelae in those places.

A summary of these eight calendars above and their relationship with each other is illustrated in the attached graphic display.

9. The Metonic Cycle is utilized in the Dresden Codex (one of the few surviving pre-Columbian Maya books), and astronomical calculations and predictions are derived from this cycle. It is based on the observation that nineteen solar years equal 235 lunations, which means that a full moon at the vernal equinox will reoccur nineteen solar years later. On the basis of the Metonic Cycle solar and lunar eclipses could be—and were—predicted.

10. In addition to the calendars already mentioned, the ancient Maya also had an astronomical calendar that was based on the phases of Venus. The Maya astronomers had calculated the period between two appearances of Venus as morning star as being 584 days, or five such appearances as being equal to eight Haab (2,920 days). Since 584 divided by twenty (number of day-names) equals twenty-nine with a remainder of four, every Venus Cycle ends with a day-name that is four days later than the last day of the previous Venus Cycle. This means that only five day‑names could terminate a Venus Cycle. And since there are thirteen day-numbers accompanying the Tzolkin days and thirteen divides 584 with a remainder of twelve, the terminal day of each Venus Cycle is one less than the preceding terminal day. Consequently, every 65 Venus Cycles the day-number and day-name of the Tzolkin coincide. Or, putting it in different terminology, 65 Venus Cycles equal two Calendar Rounds, or 104 years. The Venus Cycle served thus as a double check on the accuracy of the other calendrical systems. (These calculations from the Dresden Codex have an error of 24 minutes and 27 seconds for the 104 years, i.e., 6,171 years would have to pass before there is an error of one day!)

11. In addition to the calendars mentioned above, there were also systems for counting forward to or backwards from significant events, the so-called Supplementary Series, such as the birth, death or enthronement of a significant personage, similar to the reckonings in the Bible: “Jehoshaphat .... became king over Judah .... in the fourth year of Ahab king of Israel ... he was thirty-five years old .... and reigned twenty-five years ...” I Kings 22:41-42.

Other cycles observed by the ancient as well as by contemporary Maya are dry and rainy seasons, equinoxes, solstices and eclipses, as well as the phases of Jupiter and Saturn. It is significant to observe in this context that the passing of human generations is also perceived as being cyclical.

This has been observed with extant genealogies, particularly those from Palenque. Even contemporary Mayan perception is that a person's grandchild is the 'replacement' (rixelobal in Pokomchם) for the grandparent, and the kinship terms mam 'grandfather' and ti't 'grandmother' are the same for 'grandson' and 'granddaughter,' respectively, in most Mayan languages. Often the given name of a child is that of his/her grandparent, which in turn is passed on to his/her grandchild.
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SECTION TWO

Origins

That each of the calendars had shortcomings is proven by the fact that the Mesoamerican peoples, as their knowledge of astronomy increased, found it necessary not merely to improve the existing calendars but in fact devise newer and more accurate time measuring systems. This shows us something about the mentality of those peoples, namely that they were not only improving what they had inherited from their predecessors, but they were determined to invent a system that was not only accurate, but infallible. Another reason, of course, for inventing an entirely new calendric system instead of merely upgrading an existing one, could have been to avoid confusion with previous systems. So when astronomers were consulting tables calculated by astronomers of previous generations, they would not be misinterpreting data simply because they were calculated on the basis of an older system. By introducing an entirely new system, it would be immediately obvious that it was a different system from the one they were previously using and miscalculations were less likely to occur.

How many of these calendars were devised by the Maya is difficult to assess. The 819-Day Calendar definitely was invented by the Maya, and most likely the Short Count as well, though therte are indications that the Toltecs may have introduced it when they invaded the Maya area in the tenth century A.D. The Calendar Round, or at least the Tzolkin, is believed to be of greater antiquity than the Long Count because of two factors: its wide distribution throughout the Mesoamerican area, and the absence of the principle of the zero. The Long Count, or Initial Series, which requires the zero (and therewith positional values of numbers), is believed to have been invented by the Olmecs, mainly because the oldest previously known Long Count date (7.16.3.2.13, equivalent to 9 December 36 B.C. according to the Thompson correlation; 4 November 291 B.C. according to the Spinden cporrelation
) comes from the Olmec area. More recently, however, an even older Long Count date inscription (42 B.C.) has been found in the Rio Bec area (Belize/Quintana Roo, Mexico), which is definitely outside the Olmec area and well within the Maya area. This means the hypothesis that the Olmecs are the originators of the Long Count calendar, is no longer as sound as it once appeared to be. In addition, there are other data available that would no longer support the Olmec hypothesis.

It is generally believed that the Maya are the inheritors and successors of the Olmecs, which are commonly considered the precursors of most, if not all, Mesoamerican civilizations. But the Sta. Magdalena site in Retahuleu, Guatemala, is evidence that the Olmecs were contemporary with the Maya. Besides Sta. Magdalena, other settlements have been excavated which had been occupied by Maya and Olmec people simultaneously.

A greater enigma, however, is the origin of the Tzolkin. What recurring event could account for the 260-day cycle? Many theories have been proposed, but most of them are too esoteric, or complicated, or inaccurate, to be considered seriously. There seems to be no natural cycle, or fraction or multiple thereof, that would result in a 260-day period, nor does there appear to be any 105-day cycle (the remainder of the 365-day solar year).

The fact that the Tzolkin is unique to Mesoamerica, in some way simplifies the problem, i.e., we don't have to look elsewhere for answers. That it is—or was—universal in all of Mesoamerica will argue for its antiquity, but it need not necessarily be so. A look at the spread of the metric system since the French revolution will serve to illustrate the point. But I am not arguing in favour of this, only suggesting that wide-spread usage does not necessarily prove its antiquity.

Another argument in favour of the Tzolkin's antiquity is the numerical components of this calendar system: thirteen (13) and twenty (20). It has been suggested that the Tzolkin is the product of these two numbers which have been very significant in Mesoamerican cultures since prehistoric times, especially the number twenty.

I will, however, propose another possibility: that the  Tzolkin may be the source—not the product—of the mystical number thirteen. By this I mean that thirteen derives its significance from the Tzolkin, not vice versa. Consider the evidence.

If contemporary practices and observations of present-day Maya peoples are taken into consideration, an astounding phenomenon can be observed: Among some indigenous groups of Guatemala (Pokomchם, Achם), the two zenithal positions of the sun are observed annually with great festivities and religious fervour. On its northward journey, the sun passes perpendicular above the region where these two groups live, namely on May 2, and again on August 15, when the sun is overhead again on its southward journey. May 2 is celebrated as the Day of the Cross. The Maya—both ancient and contemporary—identified the cross with the sun, and yaxkin (yax 'green/blue' and kin 'sun') was the name of the month in which the sun was straight overhead (August), as well as one of the five cardinal directions,
 the place where the other four intersect, namely 'here.' The interval between the August zenithal position of the sun and the May zenithal position is exactly 260 days, or the length of the Tzolkin cycle.

If this is the reason for the origin of the Tzolkin, we can postulate the following hypotheses:

1. Since this 260-day interval between the two zenithal positions of the sun occurs only at approximately 15o latitude, the Tzolkin must have originated at this latitude.

2. This latitude is outside the area of those cultures who have been suggested as the inventors of the Tzolkin, i.e., Olmec, Teotihuacan, Zapotec, or their precursors. But this latitude is within the Maya culture area. This means that either the Maya civilization is older than has previously been thought, or another, as yet unknown culture, which had lived in the Maya area, devised the Tzolkin.

3. If 260 (days) is the starting point from which calculations were made, it seems reasonable to suggest that twenty would be the most logical divisor. (Twenty is the base for the vigesimal system utilized by all Mesoamerican cultures, both present and past. The word for 'twenty' in Mayan languages is a cognate of 'man,' i.e., the totality of a person's digits.) Therefore, if 260 is the divident and 20 the divisor, the quotient is 13. In other words, 13 derives its significance from the fact that it is the quotient of 260 and 20.

4. If the Tzolkin was devised by the Maya, it either spread from them to other Mesoamerican cultures very rapidly, or the Maya culture is much older than had previously been thought.

5. The argument in favour of a greater antiquity of the Maya culture is supported by the Maya knowledge of astronomy. (Of course, that too, could have been transmitted to the Maya from a prior civilization.) The Maya achieved all their astronomical calculations with such accuracy without the assistance of telescopes or time measuring devices, such as clocks, though there is some evidence that they may have employed sundials. But sundials are not sufficiently accurate for such precise calculations. This means that accuracy could be achieved only by continuous observations over centuries or even millennia. This required not only accurate observation techniques but also some kind of recording system that could communicate observation data correctly to observers centuries later. That this was in fact done, points to an extremely long, continuous civilization.

It points to something else. If long astronomical cycles could be observed accurately only when a celestial body either rises or sets at a precisely marked locality—or appears in zenithal position—and on that critical day the sky were overcast (a very high probability at that latitude), the date could not be confirmed until that cycle would be completed again. To confirm the date, at least three cycles would have to pass. For instance, the correlation of the Calendar Round with the Venus Cycle is verifiable once every 104 years. At least two such cycles would have to pass to observe it, and another to confirm it, i.e., 312 years minimum. If Venus were obscured on that date, another 104 years (or a total of 416 years) would have to pass before that astronomical cycle could be confirmed with the accuracy the Maya have achieved.

There is, however, another alternative to this tedious and precarious form of observation of heavenly bodies: a network of observatories over a large area (but on the same latitude) which are in constant contact with each other. Such an alternative, if it was employed by the Maya, would point to a greater degree of cooperation between the various Maya centres than has previously been thought to have existed.
 If the ancient Maya astronomers also made adjustments for latitudinal differences, their knowledge of astronomy and geography
 was even more remarkable than we have supposed.

6. We can further hypothesize that writing was necessarily invented alongside the development of the Tzolkin. In fact, some unrelated research (i.e., unrelated to calendrics) indicates that Maya hieroglyphic writing may have originated in the Salama valley of Guatemala, i.e., in exactly the same latitude as the hypotethized origin of the Tzolkin.

7. That the number thirteen derives its significance from the Tzolkin can be deduced from some other evidence. The most prominent occurrences of thirteen, are:

(a) in the Tzolkin: the twenty days each have a name, whereas thirteen, as the mere result of mathematical calculations, occurs only as a series of consecutive numbers; this would argue for a greater antiquity of twenty than of thirteen;

(b) in the Long Count: the number thirteen occupies a rather curious and otherwise unexpected position; it occupies the place of the number zero, i.e., it marks a potential place value that signifies a larger time cycle than the current or past cycles. It indicates a cycle not yet realized. If one day were added to the Long Count date 13.19.19.19.17.19 it would result in 1.0.0.0.0.0., i.e., the "13" of the pictun, signifying "zero," was transformed from a potential number into a real number. This means that the cycle of thirteen in the Tzolkin reappears in the Long Count calendar, which is perceived as consisting of twenties of cycles and Tzolkins of cycles. (The 18-uinal cycle in the tun is an exception.)

(c) in the Short Count: the number thirteen has simultaneously a similar as well as a divergent function from that of the Long Count; similar in that it marks potentiality, and divergent in that it also marks recurring cycles without accruing towards higher cycles.

(d) in the 819-Day Cycle: the Tzolkin is the major ingredient, four cardinal directions being the other constituent.

In the calendars of (b), (c), and (d) the number thirteen appears only as a constituent of the Tzolkin.

The multiplicity of calendric systems shows not only that the ancient Maya were preoccupied with time but also found it necessary to record it precisely. They recognized that the existing time measuring systems were inadequate for their purposes. The fact that they continued to invent newer, better systems (the 819-Day Cycle is the best-documented example) is evidence that they were aware of even the minutest errors in their calculations, such as the 14 seconds per year "error" in the Venus orbit.


SECTION THREE

Implications: The Calendar as Sacred versus Secular Phenomenon

The Tzolkin, also called the Sacred Round, can be regarded as the epitome of religious time reckoning. Each of the twenty days was perceived as a being— perhaps supernatural, perhaps an ancestor—whose name was the essence of its personality; it had moods, desires, virtues, and vices. These beings had a definite influence on the events of this life as well as on the affairs of deities and of the underworld. When the names of these beings were combined with the ever-changing numbers, the various combinations and their significance became part of the corpus of wisdom of a group of specialists, the calendar priests. (In the Pokomchם language these experts are called axlem 'counters [of days]’).

Everything in connection with the calendar, the names of the days, each of the thirteen numbers, and the combined names and numbers, had supernatural significance. (See Engel: Mayan Numbers) Consequently, the heavenly bodies and the recording of their movements were interpreted in harmony with the perception about the calendar, i.e., astronomy was basically astrology.

With the increase of knowledge in astronomy came the development of the Haab, which consisted of eighteen named twenty-day months. There also was a five "non-days month" at the end of the year. These months were perceived as kings, or rulers, who presided over their respective twenty-day time periods. The first day of their reign (or the last day of the previous month's reign) was the "coronation," or "accession," or ceremonial "seating" of the new month,  followed by consecutively numbered days from one to nineteen (e.g., Seating of Yaxkin, 1 Yaxkin, 2 Yaxkin, 3 Yaxkin, ... 18 Yaxkin, 19 Yaxkin, Seating of Mol, 1 Mol, 2 Mol, etc.), thus completing the twenty-day count (or five-day count in the case of the last "month"). This calendar effectively isolated the numbers from the names. In the Tzolkin, number and name were viewed as an inseparable unit. In the Haab the names of the months stayed the same for twenty nameless days, to which the numbers were attached in order. The calendar became depersonalized and predictable.

The fusion of the Haab with the Tzolkin produced the Calendar Round. The union of the two produced two results that injected supernatural meaning into the Haab: it personalized the days, and gave the whole Haab the Tzolkin day-name on which the first day of the Haab fell.

The Initial Series, or Long Count, was the most secular of all the Mesoamerican calendars. It was the result of advances made in mathematics, rather than in astronomy. Two major innovations—one being the consequence of the other—radically changed the face of Mesoamerican civilizations: the invention of "zero" and the place value of numbers. This calendar did away with all names and thereby stripped the year of all its personality and magic. It consists of cycles of days, cycles of cycles, cycles of cycles of cycles, etc. ad infinitum, all without names. A date would consist of—in terms of our perceptions— # of millenia, # of centuries, # of decades, # of years, # of months, and # of days, each cycle being a multiple of twenty of the next-lower cycle, with the exception of the year, which consisted of eighteen months of twenty days each. To remove all irregularity, the five-day "month" at the end of the year was not included. Thus the Tun 'year' in the Long Count had only 360 days. This system was very simple, consistent, and easy to remember. But why did it not survive? After all, it had been used for perhaps two millennia (at the very least, 1600 years). Another question, which is the reverse of the first, is this: why has the very much older Tzolkin survived to the present? The answer is philosophical rather than scientific.

Human beings are primarily spiritual beings, and purely mechanistic solutions to the meaning of life—in this case the passage of time—are not satisfactory. To this end, even the Initial Series was infused with symbols of the "sacred" calendar to give it meaning. Oddly enough, it was the astronomers who made this back-to-the-ritual necessary. In their quest for ever greater accuracy, the typical five-digit calendar notation of the Long Count, adequate for recording human history (it could encompass 7,890 years), soon became inadequate for their astronomical calculations, and they had to add more digits. But how were these digits to be marked when the events they were calculating hadn't happened yet? (All Mayan calendars mark only elapsed time.) A digit could not be marked with zero if it had not been realized. (This would be similar to adding zeroes to the left of whole numbers in our system.) The solution to the problem was the "sacred" number thirteen of the Tzolkin.

Another way in which the astronomers had to rely on the Tzolkin was the verification of their calculations. The Venus Cycle, for instance, could only be verified alongside the Calendar Round. So the Calendar Round was placed alongside the Initial Series to authenticate it. In all their observations, calculations and predictions, they had to fall back on the time measuring system which was old, reliable, and absolute. To be sure, the Calendar Round had its limitations (52 years maximum), but in conjunction with the Initial Series it was limitless.

But there was another reason for the survival of the Tzolkin and the Calendar Round: they were—and still are—used for divination, something that the Long Count is not equipped to do.

I have another suspicion why the ancient astronomers may have fallen back on the older calendar system. Since they were dealing with enormously big time periods way into the future, calculating events such as solar and lunar eclipses, how could they be taken seriously if they did not utilize the calendars that were made for divination? After all, predicting events in the future is divination, as far as the average person is concerned.

Another development, a compromise between the Calendar Round and the Initial Series, was the development of the Short Count, which utilized the time reckoning of the Calendar Round but put it into Initial Series notation. The result is a "sacred" Initial Series calendar with a 256-year cycle (instead of the 52‑year cycle of the Calendar Round).

Of all these calendric systems, only the  Lunar Cycle, the Tzolkin and the Calendar Round persist to the present.
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POSTSCRIPT

The following book was reviewed by Manfred Kerfhoff of the University of Puerto Rico, in Latin American Indian Literatures Journal, A Review of American Indian Texts and Studies. Vol. 3, No. 2, Fall 1987. Mary H. Preuss, ed. Beaver Falls, PA: Geneva College, Depatment of Foreign Languages. (Zip 15010-3599)

Ernesto Lunardi: Il calendario maya, Scienza, religione, cadenze esistenziali di una grande civilita. Genoa, Italy: Asociazione Italiana de Studi Americani​stici, 1984. 147 pp.

The book, hailed by the Italian press as a major breakthrough, represents a serious effort to clarify the mathematical-astronomical basis of the Mayan calendar system. In constant discussion with other specialists of this "esote​ric" field (especially with Escalona Ramos, Diaz Solis and R. Girard), the author develops in six chapters the intricate relationship between the cadenze cicliche of five major calendar cycles (tzolkin, haab, calendar wheel, Long Count and tropical year), starting from Girard's reconstruction of the "holy year" of the Chortם.
Characteristically, Lunardi accepts Girard's date for the beginning of the tzolkin, namely the 8th of February, distinguishing a "high" tzolkin, oriented towards the nadir points of the sun (at Copan) from a "low" tzolkin, which starts on August 13 with the sun in zenith (the other possible beginning of the year, defended by Ascalona Ramos and Federico Lunardi). On the other hand, in his reconstruction of the first step of the establishment of 4 Ahau 8 Cumku as the beginning of the fourth age of the world (the "Data Cifra"), he arrives with Escalona Ramos (and Diaz Solis) at 2.7.9.0.0. 13 Ahau 4 Uayeb as the common terminal date of tzolkin, haab, and tun (their smallest common multiple, equivalent to 18 calendar wheels, 1314 tzolkin, 936 haab, 949 tun, 585 cycles of Venus and 438 cycles of Mars). The second step establishes the astronomical position of the date within the real tropical year—with regard to which the haab advances one day every four years (227 days in the cycle of 936 haab)—leads, according to this author, to the changes of 4 Uayeb to 8 Cumku, and of 13 Ahau to 4 Ahau, which then fix the 8th of February of 3113 B.C. as the Data Cifra of Maya history (this year according to J.E.S. Thompson's correlation). Since one day with all of its names repeats itself within this system only after 374,400 years (that is, after 400 "great encounters" in the cycles of the 936 haab period), Lunardi calculates the duration of a world-age as equivalent to 5 x 20 x 936 x 365 = 93,600 haab. This precise number, as against Girard's unprecise reconstruction of the four ages, would lead to the fact that, on 4 Ahau 8 Cumku of 3113 B.C., 280,800 haab of the three preceding ages have already passed. The whole system underlying the Long Count inscriptions was supposedly elaborated and proclaimed in the year 151 B.C. But as Lunardi himself claims, considering that 2964 years had passed since 3113, shouldn't we have arrived at 149 B.C. for this date?

Lunardi's most surprising contribution to Mayan calendrics appears in chapters four ("Year bearers and world angles") and five ("Automatic corrections and Long Count inscriptions"). Starting from the observation that the calendar inscriptions contain two series—the "wheel" cycle with tzolkin and haab as their basis, and the kin cycle with the tun, katun, baktun, etc., sequence, Lunardi states that the coincidence of the series could only be attained by an automatic, built-in correction system. He rejects the common assumption that 13 days were added every 52 years, because this addition would endanger the cadenze agricole.

This bewildering task is literally put on the shoulders of the year bearers. Situated in the four corners of the world as their reggitori, they advance counterclockwise in five series along the rectangular (!) boundaries of a world that deviates—like the corresponding miniatures, the pyramids—from the N-S axis and has its "cardinal points" in SSE, NNE, NNW and SSW in this sequence. To each side of the square [not rectangle?] Lunardi assigns five segments which will be occupied by the five series (of four bearers each) in such a way that every first segment (of the four sides) receives the names of the first series, every second that of the second, and so on. The whole point of this arrangement is that after the end of every four-year-cycle, the sequence after which a year bearer's name reappears. One day became absorbed through a minimal change of six hours in each year's beginning. And so, without the loss of a name, the one extra day needed for the correction, in the correlation of series mentioned above, is gained. To this impressive solution which guarantees the timely celebration of the arrival of each year bearer, another one is added which corrects the deviation of the civil year (365.25 days) from the real tropical year (365.2423 days). Since this difference would amount to two days after 260 years (haab) (= 365 tzolkin), the corresponding correction is accomplished by skipping the ruling year bearer by one day and locating the first bearer of the following series in the place of the former. This change of series implies that the first day of the new cycle (of 260 haab) is advanced by 63 days, with the concomitant change of the important days (equinox, solstice, zenith, etc.) which receive a new name, valid for the next 260 years.

After this feat, Lunardi analyzes several inscriptions from Piedras Negras and, in the sixth chapter, goes into details of the calendar reform imposed by the Toltecs which led to the abolition of the Long Count and the institution of the "guerra de los Katunes," i.e., the katun ahau, the calendar which Diego de Landa was the first to describe. Is another calendrical factor, unknown to the Toltecs, responsible for this "reform"? The answer could help to explain why the ceremonial centers of the Peten area were abandoned at this precise date.

The book ends with another surprise: Lunardi considers the possibility of a heliocentric system in classical Mayan astronomy, because the counterclockwise sequence of the days corresponds to the real rotation of the earth around its axis. According to cadenze fisse, our planet is in a ritual dance around the sun.

   � Tzolkin literally means 'count (of) days'


   � Haab literally means 'year.' In calendrics, it is identified with the 365-day year, in contrast with the tun 'year' which has 360 days.


   � This concept of “Seating” appears to be the forerunner of the concept of “zero”.


   � It should be born in mind that there is a fifth cardinal direction, or more correctly, the point from which all other points are reckoned, namely here, which is associated with the earth and the remaining primary colour, green/blue.


   � According to Matthew Stirling in National Geographic, August 1939


   �The five cardinal directions are: East (red) which is associated with the sun, North (white) with the moon, West (black) with the underworld, South (yellow) with Venus, and Here (green/blue) with the earth, from which the other four directions were reckoned.


   �There is evidence from hieroglyphic inscriptions that in the year A.D. 765 the Maya astronomers were assembled at a congress in Copan to correlate dates.


   �It would require the knowledge that the earth is a sphere and where on that sphere the Maya astronomers were located.





