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Preface

SOME YEARS ago the General Conference of Seventh-day Adventists set up a committee, later called the
Historical Research Committee, to study certain problems of historical dating that relate to prophetic
periods, and to engage in scientific research where it seemed necessary. One of the problems studied by the
committee was the date for the seventh year of Artaxerxes. The evidence secured, as set forth in the
following study, furnishes indisputable proof that the date accepted by the early pioneers of the Advent
message was accurate from a scientific as well as from a Biblical viewpoint.

Since the committee members were occupied with regular denominational responsibilities, the
work was necessarily carried on intermittently, with intensive work done by a few from time to time.
Special tribute should be paid to Lynn H. Wood, a charter member of the committee, who has done most of
the basic research on the problems involved in this report. He has contributed very important principles and
calculations, and has indicated the direction the research should take and the probable methods by which
the solutions might be found. Grace E. Amadon, who passed away in 1945, contributed also to the early
studies, especially in Jewish calendars.

At the request of the committee this report has been written by Siegfried H. Horn, by whom two
recently discovered source documents have been brought to bear on the problem. He was ably assisted in
this task by Julia Neuffer. However, the report is based on the work of all the members, and the final
product represents the united conclusions of the committee.

A word of thanks is due Edwin H. Thiele, professor of Bible and religion, Emmanuel Missionary
College, for his critical examination of this report and his concurrence in the conclusions reached.

During the years this committee has been functioning, its personnel has changed from time to time
on account of routine assignments to other duties, retirement from active service, and death. Special
mention should be made of LeRoy E. Froom, who served as chairman from 1939 to 1943; and Milton E.
Kern, who served as chairman from 1943 to 1950. Under their able direction the committee did a large
share of its work.

It is with some measure of satisfaction, and a feeling of gratitude to God for His blessing upon our
labors, that this report on the basic date of the 2300-day prophecy is presented.

THE HISTORICAL RESEARCH COMMITTEE OF THE GENERAL CONFERENCE OF SEVENTH-
DAY ADVENTISTS.
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Merwin R. Thurber, secretary;
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Introduction

THE PURPOSE of this study is to examine the chronological basis of the time prophecy of the
2300 days of Daniel 8:14. Seventh-day Adventists for over one hundred years have given an important
place to the prophecy of the cleansing of the sanctuary in the time of the end (Dan. 8:14, 17), after 2300
prophetic days. They have identified the starting point with the beginning of the seventy weeks (Dan. 9:24-
27), at “the going forth of the commandment to restore and to build Jerusalem,” and like many prophetic
expositors before them, located this in the time of Ezra, who journeyed from Babylon to Palestine “in the
seventh year of Artaxerxes the king- (Ezra 7), an event that had long been dated in 457 BC. by Biblical
expositors generally.

The fall of 457 was taken as the time when this decree of Ezra 7 became effective, hence the point
of origin from which the 2300 years were reckoned. Seventh-day Adventists had originally taken over the
dates (though not the interpretation of the closing events) of the 2300-year prophecy from the Millerites
and other earlier expositors, and so have continued to use them.

But since that time, particularly in recent decades, notable advances have been made in the
knowledge of ancient times. Thousands of original documents have been unearthed, many of which bear
witness to historical narratives of the Scriptures and throw light on Bible chronology. A much more exact
knowledge of ancient calendars and dating systems has been derived from dated business documents---
contracts, deeds, receipts, et cetera-written on clay tablets in Babylonia and on papyri in Egypt. As a result,
many uncertain points of chronology have been cleared up.

Since the historical and chronological basis for explaining dates used in connection with
prophecies was derived from older authorities, standard in their day, but now rendered obsolete by newer
discoveries, it has become necessary to examine ancient documents now available that might throw light on
the Biblical history and chronology, in order to have the benefit of the most recent and reliable information.

This study is concerned with the examination of the basic date of the prophetic 2300-day period
and 457 BC in the light of this new evidence. Most currently used Bible commentaries and works on
ancient history that date Ezra's return from Babylon give 458 instead of the older 457 BC. To present the
results of this investigation, which show that our dating of this event has been correct, is the purpose of the
present work.

But before the reader can understand the application of the chronological data to the problem, or
evaluate the conclusions drawn, he must become acquainted with the basic elements of the ancient methods
of dating, which are different from our own.

In order to proceed from the known to the unknown, let us begin with a look at our own dating
system. The month names January, February, March, and so on, are Roman, and the 365-day year was
introduced into Europe from Egypt by Julius Caesar, who added the leap-year feature. This Julian calendar,
inherited by the nations which succeeded the Roman empire, has come down to us in a slightly corrected
form called the “Gregorian” calendar. This, along with the B.C-AD. system of year numbering, originating
in medieval times, has spread over the globe with the European expansion until it has become familiar even
in remote countries that have entirely different calendars of their own.

Thus a large part of the world today is accustomed, not only to the dating of modern happenings in
terms of the Gregorian calendar and the Christian era, but also to the historical dating of all ancient events
as if the Julian calendar and the BC. scale of years extended backward indefinitely into the remote past. We
say, for example, that Jerusalem fell to Nebuchadnezzar in 586 BC., that Cyrus died in August, 530 BC,,
and that Alexander the Great died in June, 323 BC. Having become accustomed to such a system of dating,
we find it hard to realize that the original records from which we learn about these and other ancient events
are given in various dating systems quite different from ours.

Let us briefly review the evidence for the three mentioned dates and see how each one is based on
chronological evidence different from the others. For the fall of Jerusalem we have the Bible statements
dating it in the 19th year of Nebuchadnezzar and the 11th year of Zedekiah. Nebuchadnezzar's 19th year
happens to be more easily located than many others, because archeologists have found a document from the
time of Nebuchadnezzar giving a series of astronomical observations for his 37th year that locate that BC.
year unmistakably, and therefore also the 19th year. However, we must also know the relationship between
Nebuchadnezzar's Babylonian years and Zedekiah's Jewish years in order to be sure of the date for the fall
of the city. For the death of Cyrus the Great we have Ptolemy's Canon and a contemporary eclipse record
which necessitate placing the first year of his successor, Cambyses, in the spring of 529 BC. following



Cyrus' 9th Persian year. Other Babylonian tablets indicate the time of year at which his reign ended. For
Alexander's death a record exists that dates the event in the 1st year of the 114th Olympiad, a Greek dating
used in the classical period.

Such various types of dating formulas in different calendars, often more variable and less exact
than the ones mentioned, must be pieced together by careful and sometimes laborious methods in order to
date ancient events. Some can be located exactly in the BC. scheme of dating, and others only
approximately.

The necessity of understanding these problems becomes obvious when we consider the case of the
historical events connected with the starting point of the prophetic 2300-day period: Ezra's journey to
Jerusalem lasting from the 1st to the Sth month of “the seventh year” of the reign of Artaxerxes. The date is
given in terms of a reigning year of a Persian ruler as reckoned by a Jew from Babylon who was writing,
for Palestinian Jews about events connected with Palestine. In order to assign these events with certainty to
a BC date, we must answer a number of questions: What did Ezra mean by the 1st and the 5th month, and
what kind of calendar did he use? What did he mean by dating his return to Jerusalem in the 7th year of the
reign of King Artaxerxes? Did he reckon it from the date of accession or by calendar. years? If the latter,
did he use Persian or Jewish years, and if Jewish, which of the systems known to have been used by the
Jews? Such varied elements enter into the problem of locating ancient events in the BC.-AD. scale.
Therefore the first four chapters will be devoted to a basic explanation of the necessary facts about ancient
dating methods that are essential for a correct interpretation of Biblical dates in general and those
connected with the 2300-day prophetic period in particular.

A careful study of the first two chapters is therefore indispensable for an understanding of chapters
3 to 5 dealing with the specific problems of the Jewish calendar and the chronology of Ezra 7, and the
Appendix presents a detailed discussion of some extra-Biblical Jewish documents of the 5th century BC. by
which the correctness of the conclusions reached in chapter 6 is established. For an understanding of the
solution of the problem discussed, a reading of the Appendix is not essential, but this material is included
for those who want to have all the evidence on which our knowledge of the Jewish calendar of the 5th
century BC. is based.



1. Different Dating Systems

THE NECESSITY of dating certain events was felt from very early times. Thus we find not only
in the early records of the Bible, but also in those of other ancient nations, various means employed to date
events. The most ancient records of Mesopotamia reveal that economic reasons were responsible for the
invention of systems by which time could be fixed. For instance, to determine how much rent had to be
paid for the loan of an animal for a certain period of time, or for the rent of a house, et cetera. However, the
ancients did not know how to reckon time according to an era, as we moderns are accustomed to doing, an
era that has a fixed point of departure (as the birth of Christ in the Christian era), and that assigns to each
new year a new number without any interruption and without regard for events.

Lists of Year Names

The earliest known way of fixing a chronology, as practiced by the ancient Sumerians and
Babylonians, was to give a name to each year, the name of the most conspicuous event of the previous
year. In this way the 7th year of Hammurabi, for example, was called the year Uruk and Isin were taken,
[1] and the 10th year of his reign was called the “year the army and people of Malgu were destroyed,
although in both cases the actual events referred to had happened in the respective preceding years. In the
various offices and cities were kept complete lists of all year names covering a reasonable period, so that it
could be determined how many years had passed if a man claimed, for instance, that someone owed him
rent for a piece of land from the “year Uruk and Isin were taken” to the year the army and people of Malgu
were destroyed. From such lists it could be determined that between the two aforementioned years lay the
two following ones: (1) the year the land of Emutbal (was?) [destroyed], and (2) the “year the canal
Hammurabi-hegal (was dug).” Although such reckoning of time seems very cumbersome to us moderns,
who without a moment's hesitation know how many years lie between 1950 and 1953, this reckoning
according to year names was practiced for many centuries in Mesopotamia.

Eponym Canons

Another method of fixing years was introduced by the Assyrians. A high official, including the
king, was appointed once during his life, to serve for one year as limmu, which was an honorary office
requiring the performance of no duties, but merely giving his name to the year in. which he was limmu.
The Greek equivalent of the Assyrian limmu is the word “eponym”; hence the chronological lists
containing the names of the limmu are called Eponym Canons. [2] Thus we find in the year when king
Sargon II came to the throne an eponym by the name Nimurta-ilaia, and all the documents were dated
during that year in “the year Nimurta-flaia.” This eponym was followed the next year by Nabu-taris, and
every dated document bore the entry “the year Nabu-taris.”[3] Lists of the eponyms, like the lists of the
year names in early Babylonia, had to be kept for business or legal purposes. This system of time reckoning
was employed by the Assyrians from about 2000 BC. to the end of the empire's existence in the late 7th
century BC.

Regnal Years

In Egypt dating was done, from the earliest historical times, according to years of the reign of each
king, called reigning years. This system was also introduced in Babylonia by the Kassite rulers in the
middle of the second millennium BC. Since this form of time reckoning is the one encountered in the
documents, Biblical and extra-Biblical, with which this study is concerned, this system has to be explained
in somewhat greater detail than the previously mentioned systems, which have no bearing on the subject
under discussion.

To the average person today the expression “first year of Darius” would naturally mean the first
twelve months of his reign, beginning from the date of his accession to the throne. Indeed, in this way
counting by anniversaries of the accession-the years of the British rulers are reckoned, and by such reigning
years the laws of the empire are dated. [4] But in everyday life it is much more convenient to date by
calendar years that always begin on the same date, and are numbered by a long-term scale, like the
Christian era.

During the period of the Babylonian and Persian kings with which the first part of this study deals,
formulas such as the following are found: “in the month Nisan, in the twentieth year of Artaxerxes the
king- (Neh. 2:1). But the ancients had two methods by which they avoided the troubles inherent in counting



years by each ruler's anniversaries. Disregarding the varying dates of the actual accessions, they reckoned
all reigns so as to make the reigning year coincide with the calendar year. The difference between the two
methods by which this was done was in the treatment of the interval between the day of a king's accession
to the throne and the next New Year's Day.

Accession-year reckoning (postdating)---Under the accession-year system of counting reigning
years the unexpired portion of the calendar year in which a king's reign begins is called his accession year.
Then his first full year, coinciding with the next calendar year, is numbered “year L” The Assyrians, the
Babylonians, and the Persians after them, used the accession-year system. [S] Some of the Hebrew kings
also employed it, as can be determined by synchronisms between the years of contemporary kings of Israel
and Judah.

To illustrate this method, let us suppose that a Babylonian king (A) dies in the Sth month of the
20th year of his reign, and is succeeded by his son (B). Archeologists have found dated contracts, letters,
and other documents, written on clay tablets, covering this period. The documents of the first five months,
up to the time of the king's death, are dated in the 20th year of King A. But a receipt, let us say, signed in
the 6th month, will be dated “in the 6th month of the accession year (literally “the beginning of
kingship”)[6] of King B. During all the rest of that calendar year the scribes will be dating documents in the
accession year of the new king. Then on the first day of the new year they change to a date formula which
reads, “in the 1st month of the year 1 of King B.”[7] The use of the designation “year I”” has been deferred
until the New Year's Day following the accession.

This system, often called postdating because the beginning of the 1st reigning year is being
postponed, makes the reigning years coincide with the calendar years and avoids giving two numbers to the
year in which the accession takes place. Thus the calendar year which has begun as the 20th of the father is
followed by the year 1 of the son. The distinguishing mark of this system is the term “accession year,”
applied to the interval lying between the accession of a king and the first New Year's Day, after which his
nominal 1st year begins.

Non-accession-year reckoning (antedating). The opposite method of counting reigning years,
employed at times in Egypt, [8] and also indicated in the Bible, has no “accession-year” designation.
Documents written in the unexpired portion of King A's last year begin immediately to be dated in King B's
“year 1” and on the first New Year's Day the dating changes to the year 2 of the reign. This method has the
disadvantage of causing an overlap in numbering, a double dating for the year in which the reigns change,
for that year bears the last number of the old king and also the number 1 of the new one. This system is
often called antedating.

Therefore, if the same reign is reckoned by different chroniclers using the two systems-as is
sometimes the case in the records of Judah and Israel [9], the year numbers as recorded in the accession-
year system will run a year later than those reckoned according to the non-accession-year system, as Figure
1 will show.

Further, it should be noted that in totaling a list of reigns reckoned according to the accession-year
system the sum of years recorded for each king is the same as the actual number of years elapsed, whereas
in adding a succession of reigns reckoned according to the non-accession-year system. A year must be
subtracted for each king, because the last year of one reign and the first of the next are really the same.

In dealing with Biblical records, it is necessary to know in each case which of these two reigning
systems is used the accession or non-accession-year systems.

A clear case of reckoning a king's reigning years according to the accession-year system is given
in 2 Kings 18:1,9,10. After having stated that Hezekiah came to the throne in the 3rd year of Hoshea, the
writer declares that the siege of Samaria began in the 4th year of Hezekiah, which was the 7th year of
Hoshea, and ended three years later in the 6th year of Hezekiah, which was the 9th year of Hoshea. The two
possible reckonings of Hezekiah's reign would give the following results:

1. According to the non-accession-year system (antedating):

Year 1 of Hezekiah Year 3 of Hoshea
Year 2 of Hezekiah Year 4 of Hoshea
Year 3 of Hezekiah Year 5 of Hoshea
Year 4 of Hezekiah Year 6 of Hoshea
Year 5 of Hezekiah Year 7 of Hoshea

Year 6 of Hezekiah Year 8 of Hoshea



2. According to the accession-year system (postdating):

Accession year of Hezekiah Year 3 of Hoshea
Year 1 Year 4
Year 2 Year 5
Year 3 Year 6
Year 4 Year 7
Year 5 Year 8
Year 6 Year 9

From this it can be easily seen that Hezekiah must have used an accession-year system. On the
other hand, a clear example of non-accession-year reckoning is the reign of Nadab of Israel, who came to
the throne in the 2d year of Asa of Judab. Nadab reigned two years, and was killed in the 3d year of Asa (1
Kings 15:25, 28). The two possible reckonings of his reign would run thus:

1. According to the accession-year system (postdating):

Accession year of Nadab Year 2 of Asa (latter part)
Year 1 Year 3
Year 2 Year 4

2. According to the non-accession-year system (antedating):

Year 1 of Nadab Year 2 of Asa (latter part)
Year 2 Year 3

Obviously the non-accession-year system, and not the other, fits the record; for after having come
to the throne in Asa's 2nd year, the king reigned two years that is, his death occurred in his 2nd year-and
died in the 3d year of Asa. A chronicler who recorded Nadab's accession in the 2nd year of Asa could not
consistently have given him an “accession year,” a “year ,” and a “year 2,” in two consecutive years. There
are other similar examples of non-accession-year reckoning in the Bible. [10] These examples and others
that could be cited show that the Hebrews used both systems at different times. [11]

It is necessary to know which system is involved if a reigning date of any king is to be located in
the BC scale of the Julian calendar. This is so because, even if the exact BC date of a king's accession is
known, his reigning-year numbering will run one year later if reckoning is made according to the
postdating or accession year system than if it is done according to the antedating or non-accession-year
system. These differences between the types of reigning-year reckoning in relation to the accession date
must be understood in order to interpret correctly the dated source documents of the reigns of Xerxes and
Artaxerxes. Three other types of year numbering, less important to the problem than the contemporary
reigning-year dating, have been used by later writers in connection with the accession of Artaxerxes-the
Greek archonships and Olympiads and the Roman consular dating. [12]

Archon List

Among the Greeks the various city states had no more uniformity in their respective calendars
than they had political unity. The Athenians designated each year by the name of the archon, or chief
magistrate, for that year. [13] They used their archon list as the Assyrians used their Eponym Canon, but a
difference existed between the archons of Athens and the Assyrian eponyms, because the former always
held the same office, whereas the latter consisted of various dignitaries of the Assyrian Empire, for whom
the office of eponym was an honorary one.

Olympiads

Besides the Athenian scheme of reckoning, there was another, used by all the Greeks - the
Olympiads, the four-year periods between the Olympic games. The sacred festival at Olympia, celebrated
once every four years, was the one occasion when all the Greek states put aside their feuds and united in



joyous celebration. Thus the dating of the Olympic games was important to all, and eventually the practice
arose of dating an event in a certain year of a certain Olympiad. It should be noted that the 1st year of the
1st Olympiad is 776/775 BC, from midsummer to midsummer, [14] since, traditionally, the first Olympic
games were held in the summer of 776 BC. The fact that this date is only traditional [15] does not impair
the usefulness of the chronological scale any more than the error of a few years in the actual birth date of
Christ affects the value of the Christian era for dating purposes. Olympiad dating was used by Greek and
Roman classical writers, and also by Josephus. The formula “in the 4th year of the 85th Olympiad is
sometimes abbreviated to O1. 85. 4.

Consular List

The Romans most often used for dating purposes the method of designating the year by the names
of the two consuls, the highest Roman officials, appointed annually by the Senate. [16] “In the consulship
of Lepidus and Arruntius” literally “Lepidus and Arruntitis being consuls” - was the official Roman
formula, although in the time of the empire the eastern provinces applied their older reigning-year system
also to the emperors. [17] In the later Roman period Fasti, or lists of officials, including the consuls [18]
became standard chronological scales like the archon list of Athens.

Era of the Foundation of Rome

The Romans also developed a true historical era beginning with the traditional founding of the
city, generally placed at 753 BC. [19] This reckoning ab urbe condita, or anno urbis conditae, abbreviated
to A.U.C,, is sometimes counted from April 21, which came to be celebrated as the birthday of Rorne, [20]
though at times from January 1, the beginning of the ordinary Roman calendar. [21] It was used less often
for dating purposes than the consulship formula. Although the era ran theoretically from 753 BC, it was not
the oldest continuous era in length of use.

The Seleucid Era

One of the first eras actually used was that of the Seleucids, which was widely found throughout
the Near East during the last three pre-Christian centuries. It began with Seleucus 1st reign, reckoned from
312 BC, and its years were continuously counted through---at least in some Eastern countries outside the
Roman Empire-until the first Christian century. In the Macedonian calendar the years of the Seleucid era
began in the fall, the 1st year having its beginning Dios 1 (October 7), 312 BC. However, in the Babylonian
calendar the years of the Seleucid era had their beginning in the spring, the first year having started Nisanu
1 (April 3), 311 BC. [22] But these earlier eras were only forerunners of the Christian era, which is the
basis for the modern dating that has spread over much of the globe. It is important to this study, because
from its starting point modern historians reckon not only subsequent events but also, in the other direction,
all past history in the BC dating scale. It is in terms of BC years that the reigning years of Artaxerxes and
other Biblical date formulas are made understandable.

The Christian Era

In the earlier centuries of the Christian church much dissension was caused by the various
attempts to work out a satisfactory method of calculating the date of Easter. In the year now called AD 525,
a monk named Dionysius Exigutis made a new 95-year Easter table to continue a current table that was
soon to expire. He copied the last years of the other table, which were numbered by the era of the Emperor
Diocletian, but being unwilling to preserve the memory of a notorious persecutor of the Christians, he
labeled the first column of his continuing table “Anni Domini Nostri Jesu Christi,” and numbered the first
year 532. [23] From this came the dating formula “in the year of our Lord 532,” etcetera (Latin, Anno
Domini. abbreviated to AD).

Dionysius did not explain how he arrived at this particular year. Evidently he accepted a date for
the birth of Christ that was already current, for it agrees with that given in the consular list contained in a
Latin chronological work of the year 354, which puts Christ's birth in the consulship of C. Julius Caesar
Vipsamus and L. Aemilius Paulus, or AUC 754. (This consular year is AD 1) [24]

The English historian Bede (AD 673-735) adopted this dating in his improved Easter tables, which
became the standard basis for dating purposes in annals and histories. Then the Frankish rulers and later the
popes began to date official documents in the new era, but it came only gradually into common use. [25]
Although Dionysius' dating of the birth of Christ was early recognized as erroneous, not all scholars to this



day are agreed on what the correction should be.

As the Christian era was applied to historical dates, it was necessary to extend the scale of years
backward. Events that had occurred in pre-Christian times were numbered as so many years before Christ's
birth (abbreviated to BC). So the year preceding AD 1 was called 1 BC, with no zero year between. As a
consequence of this procedure, modern computation of ancient dates faces two inconveniences: (1) the year
numbering before Christ runs in reverse, from larger to smaller figures, and (2) computations of intervals
from BC to AD dates are hindered by the lack of a year 0. For example, a four-year lease made in 3 BC
does not expire in AD 1, as would seem logical, but in AD 2. Astronomers have avoided this obstacle to
computation by exchanging for the BC and AD notation a scale of negative and positive numbers, as on a
thermometer, calling the year preceding AD 1 the year 0, and the year preceding that, minus 1. [26] Thus 1
BC is the same as the astronomical year 0, 2 BC is -1, 3 BC is -2, et cetera, the minus number being always
one less than the corresponding BC number. It is also to be noted that the leap years, which in our era are
those divisible by 4, are not the same in BC, but are 1, 5, 9, et cetera.

The following diagram illustrates the astronomical and chronological reckoning, with the leap
years marked by asterisks:

The fact that the year -1 is 2 BC, et cetera, has sometimes led to confusion. For example, many
writers on the prophecies have computed the 70 weeks and the 2300 years by merely subtracting the BC
date of the starting point from the total number of years to arrive at the AD ending date, but by doing this
they inadvertently shorten the periods to 489 and 2299 years each instead of 490 and 2300.

The underlying principle can be illustrated by the imaginary four-year lease (see arrows on the
preceding diagram) beginning some time in the year 3 BC (the astronomers' year -2). If one attempts to
compute the date of the expiration of the lease by subtracting 3 BC from the total of four years, the result is
AD 1 (4 -3 =1). But AD 1 is a year too carly; a glance at the diagram shows that the four-year period
would expire on the appropriate date in AD. 2. The diagram thus demonstrates that simple subtraction of
the BC date does not lead to the correct AD. date. But the diagram reveals the fact that computation is
simplified when the BC date is converted into its astronomical equivalent, -2; then -2 + 4 =2 (or 4 -2 =2,
which is the same thing) and the result is AD. 2. Subtracting the astronomical equivalent [27] of the BC
date from the total number of years always yields the correct AD terminal date.

Many 19th-century writers on the prophecies began the 70 weeks and the 2300 years from the 7th
year of Artaxerxes, and most of these calculated the periods as extending from 457 BC to AD 33 and 1843
respectively, overlooking the fact that they were one year short; only a very few avoided error on the BC-
AD transition, and arrived at AD. 34 and 1844 respectively. [28] Generally those who made the error
derived their dates from Ussher's chronology as given in margins of the Bible, or from subtraction: 490 -
457 =33, or 490 - 33 = 457. Some of them cited the 18" century astronomer James Ferguson for the dates
BC 457 and 33, not knowing that his 457 before Christ, written without a minus sign, was what
astronomers now call -457, which is, according to the chronological system, 458 BC. That Ferguson's dates
were tabulated not in BC but in astronomical numbering is shown conclusively by his use of the zero year,
to which he was accustomed in his astronomical computations.” But this use of the zero year and negative
numbers is rarely encountered by any except astronomers. Historical works give dates in the ordinary BC
scale that has no zero year. Fortunately the need of such a zero year is ordinarily not felt except in
computing an interval from a BC to an AD date.

After this survey of the various methods of counting years, two of which-the reigning-year
systems and the BC-AD scale are vitally important for a correct dating of Ezra 7, the next step is to
consider the types of ancient calendars that have a bearing on the problem.



2. Ancient Civil Calendars

IN INTERPRETING ancient time statements we must deal not only with systems of numbering
years but also with various calendars. Differing types of calendars are involved in the time statements
found in the Bible, and in historical sources bearing on Bible chronology. Several of these calendars will
therefore be discussed next.

Calendars Based on Celestial Motions

Since every calendar depends on the movements of the earth, the moon, and the sun, an
acquaintance with these movements is indispensable for an understanding of the different ancient and
modern calendars.

The day. A natural unit of which every calendar is composed is the day, a period of 24 hours,
determined by a rotation of the earth on its axis. Since the sunrise and the sunset mark two clearly
recognizable points of time in that 24-hour period, people have never had any difficulty in designating the
day, whether they began it at sunset, as for instance the Babylonians [1] and Israelites [2] did, or at dawn,
as was done among the Egyptians. [3] The beginning of the day at midnight is a comparatively late
invention, which was not introduced before Roman times. [4]

The month. The next larger calendar unit recognizable by an observation of natural phenomena is
the month, which approximately coincides with one revolution of the moon around the earth. Since this
revolution is accomplished in 29.53059 days, the various months cannot be of equal length as expressed in
terms of whole days, which is a natural procedure. Therefore lunar months, as they were used by many
ancient peoples, and some modern nations, have an alternating length of 29 and 30 days.

The beginning of the lunar month is difficult to determine by observation, because the moon is
ordinarily invisible to the human eye at the time of conjunction, usually called new moon in calendars and
almanacs. The moon is at conjunction at the moment when, on her revolution around our globe, she stands
between the sun and the earth, so that the half of that celestial body turned toward us receives no light from
the sun and lies therefore in complete darkness. Sometimes, when the moon stands exactly between the
earth and the sun her shadow strikes the earth, causing in this way a partial or total eclipse of the sun during
the short period of conjunction. These are the only times when the conjunction of the moon can actually be
observed.

In the Near East it takes 16.5 to 42 hours after conjunction [5], depending on whether her
movements in relation to her distance from the earth are fast or slow-before the moon becomes visible
again in the form of a thin crescent, waxing larger and larger until the time of the full moon. The full moon
is said to be in opposition, since the sun and the moon stand opposite each other as seen by an observer on
this earth. After full moon the visible shape of that body wanes until it becomes invisible from about 42 to
16 hours before the conjunction, by which time one “astronomical lunar month” has been completed.

Since the conjunction of the moon is invisible, the ancients who used a lunar calendar depended
either on the first visibility of the new crescent to determine the beginning of each new month, as did the
Babylonians, [6] or on the disappearing of the old moon before conjunction, as the Egyptians. [7] The
interval between the conjunction of the moon and the evening on which the first crescent can be observed
has not yet received a universally recognized term; it will be called in this study the “translation period.”

The year. The largest calendrical unit, the year, is measured by one revolution of the earth around
the sun, which averages 365.2422 days, or about 121/3 lunar months. This natural solar (or tropical) year,
marked off by the recurrence of easily observable seasons, has four cardinal points: the summer and winter
solstices, when the sun's apparent path in the sky lies farthest .north and south, respectively; and the vernal
and autumnal equinoxes, when the sun rises and sets in the exact cast and west, with equal day and night
over the whole globe. But the solar year is not exactly divisible by lunar months or even by whole days, a
circumstance that has given rise to a number of different schemes to harmonize a calendar year, reckoned
in whole days, with the astronomical year.

Solar calendar. Of the several systems of reckoning solar years that have been in use in ancient
times, the Egyptian and Julian calendar years were the most important. The ancient Egyptians, using the
solar year for chronological purposes, had 12 equal months of 30 days each and, in addition, 5 extra days,
which were appended to the end of the 12 months, giving to the whole year 365 days. This calendar,
however, was still about 1/4 of a day shorter than the astronomical year, a whole day every 4 years, or 10
days every 40 years. The ancient Egyptians never took measures to correct this situation; consequently their



calendar slipped backward through all the seasons of the year in the course of 1,460 years, as will be
explained later. [8]

The Julian calendar (likewise explained later), which was introduced by Julius Caesar, corrected
the deficiency of the Egyptian solar calendar by making every fourth year consist of 366 days, instead of
the 365 days of the common year. But even this reform of the calendar was not sufficient, since the year is
somewhat short of 365 & 1/4 days. In the time of Pope Gregory XIII (AD. 1572-1585) the Julian calendar
had slipped far enough out of line with the seasons to call for a further correction. Today most Western
nations use the Gregorian calendar, which is a very slightly modified Julian calendar. [9]

Lunar-Solar calendar. Because of their annual festivals, which must come always in the same
seasons, the ancient Assyrians, Babylonians, and Hebrews, like most ancient nations that used lunar
calendars, had to insert extra months periodically to keep the lunar year in harmony with the solar year,
which is about 11 days longer.

The early Assyrians had only 12 lunar months, but they observed that after every 2 or 3 years the
end of the 12th month did not quite reach the season in which the New Year's Day should fall. Then they
shifted their New Year's Day one lunar month later. In this way the beginning of their year would fall, in
the course of time, in every one of their 12 lunar months. In the 12th century BC they accepted the
principal features of the Babylonian calendar, which followed a slightly different system. [10]

The Babylonian lunar calendar made the same adjustment to the solar year by counting either the
6th or the 12th month twice in every 2nd or 3rd year; thus the New Year's Day always fell on the first day
of the first month, Nisanu, and in nearly the same location in the solar year. [11] This calendar was
adopted, as already mentioned, by the Assyrians in the 12th century BC. The Jews had a similar calendar,
as will be explained in the next chapter.

After these preliminary explanations, a discussion of the several calendars with which this study is
concerned must be undertaken.

The Egyptian Calendar

The Egyptians used several different calendars throughout their ancient history, but for this study
only the civil calendar, based on the solar year, is of importance. The Egyptian lunar calendar, used only
for festival purposes, can be disregarded here.

The solar year. It is not quite certain how the Egyptians came to the conclusion that the year
consisted of 365 days. 0. Neugebauer has recently advanced the theory that they arrived at it gradually as
they learned that the annual inundation of the Nile happened at an average interval of 365 days. [12] Since
we know that the Egyptians kept careful records of the annual inundations from very early times, it is
possible that their 365-day solar year was developed in this way.

Hitherto the most widely accepted theory was that of Eduard Meyer, maintaining that astronomical
observations lay at the basis of the Egyptian solar year. [13] From very early times the annual feast of
Sothis was celebrated on the day of the heliacal rising of the star Sothis, which we call Sirius, that is, on the
day when the star first rises in the eastern sky shortly before sunrise, after a period during which it has been
too close to the sun for visibility. The day of this first morning rising of Sirius, which during the dynastic
period of Egypt ranged from July 17 to 19, [14] was for many centuries celebrated as a feast day. It has
been thought that the observation of Sirius' heliacal rising was the origin of the 365-day solar year.

To this should be added the fact that the first of the three seasons into which the Egyptian year is
divided is called Akhet, meaning “inundation.” The inundation by the Nile starts in early June in Egypt,
and the beginning of the year seems, therefore, to have been at a time of the Sothis feast. When the
Egyptians had discovered that the heliacal rising of Sothis occurred approximately every 365 days,
harmonizing with the beginning of the Nile inundation, the year of 365 days was a logical development.

After the year had thus been fixed, their conservatism prevented any change, even though they
observed that every four years the heliacal rising of Sirius came one day later in their calendar, or, to
express it another way, the Egyptian New Year's Day fell one day earlier than the Sothis Day, since a year
of 365 days is approximately 1/4 of a day shorter than the actual solar year. Thus every four years the
failure to add an extra day made all Egyptian dates slip back one day earlier in relation to the seasons, until
finally New Year's Day would make the complete circuit of the seasons and again coincide with the
heliacal rising of Sothis 1,460 years later. [15]

In a lifetime the seasonal shift was not very great, amounting to only 15 days in 60 years. A keen
observer, however, might have been able to tell as an old man that the inundation started 2 weeks earlier
now than when he was a child, 60 years before.



The Egyptian year was divided into three seasons of four months each: (1) Akhet “inundation,” (2)
Peret, meaning “emergence- of the fields from the water, and (3) Shemu “summer.” [16] It is assumed that
these names were given to the three sections of the calendar year when they synchronized with the actual
seasons as they occurred in Egypt. However, the three calendrical seasons moved back one day every four
years with the “wandering” Egyptian year. Thus after 120 years the season which was called “inundation”
would precede the actual inundation by the Nile by 30 days, and after 360 years, it would precede it by 3
full months. This apparently did not disturb the Egyptians any more than we are disturbed by our habit of
designating October 15, 1952, by the formula 10/15/52, although we know that October means literally the
“eighth” month, not the tenth.

The Egyptian calendar has been called a “wandering calendar” because every date, by shifting
back one day every four years, “wandered” through all the seasons of the astronomical year in the course of
1,460 years, and this cycle of 1,460 years is called a “Sothic cycle,” since New Year's Day returns to the
date of the heliacal rising of Sothis, or Sirius, in that number of years.

In the earlier periods of Egyptian history there were no names for the months of the civil year, and
the formula “In the 3d month of Peret” can be translated as meaning in the 7th month of the year. At the
end of the three seasons of four 30-day months each, which totaled 360 days, 5 extra days, the so-called
“epagomenae,” were added to complete the 365-day year.

From the middle of the second millennium BC the months came gradually to be designated no
longer by numerals but by names that had been in use in the lunar calendar. In the later period, with which
our study is concerned, these month names were used exclusively. Since they are used in the dates of the
Aramaic papyri to be studied below, they are therefore listed herewith:

Thoth 30 days Pharmuthi 30 days
Phaophi 30 Pachons 30
Athyr 30 Payni 30
Choiak 30 Epiphi 30
Tybi. 30 Mesore 30
Mechir 30 Epagomenae 5
Phamenoth 30

Total 365 days

The regularity and simplicity of the Egyptian calendar, as one can see from the list given, [17]
make it easy to convert an Egyptian date into its equivalent in the Julian calendar for the periods in which
the New Year's Day is known. This has been made possible for the 7 1/2 centuries preceding the birth of
Christ by the Greek-Egyptian astronomer, Ptolemy, whose work needs some consideration here.

Ptolemy's Canon. Claudius Ptolemaeus, or Ptolemy, was a noted mathematician, astronomer, and
geographer who live