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CELESTIAL OBSERVATIONS IN
THE CHRONICLE OF ZUQNIN

he Syriac Chronicle of Zuqnin of-

fers a world history starting with

the presumable creation and end-

ing at around the time of writing,
A.D. 775/776. It survives in one manu-
script of 173 folios located as Codex
Zuqgninensis at the Vatican Library (Vat.
Syr. 162), and the remaining six folios are
found in the British Library (Add. 14.665
folio 2-7); in Codex Zugninensis, 129 foli-
os are palimpsest, one even a double-
palimpsest.! Some of the folios in the Brit-
ish Library which cover the last years are
worm-eaten and, hence, very fragmentary.
Its first and last folios are lost together with
the name of the author.” The Chronicle is
divided into four parts, all translated to
English® and French.*

Shortly after the manuscript was found
and bought for the Vatican, it was consid-
ered to be written by the West Syrian patri-
arch Dionysius | of Tell-Mahrg, so that this

chronicle was long known as Chronicle of
Dionysius of Tell-Mahré.” Dionysius did
write a world chronicle, but lived later
(died A.D. 845). Since this mistake was
noticed, the chronicle has been called the
Chronicle of Pseudo-Dionysius of Tell-
Mahré® or, better, the Chronicle of Zugnin,’
because the text mentions the monastery of
Zugnin as the living place of the author;
Zugnin was located near Amida, now Di-
yarbakir in Turkey near the border of Syria.

The single manuscript that exists is very
likely the autograph.® Its author was proba-
bly the stylite Joshua, monk of Amida;’ a
stylite is an early Byzantine or Syrian
Christian ascetic living and preaching on a
pillar in the open air, so that many atmos-
pheric and celestial observations can be
expected in his work.

The Chronicle of Zuqgnin is made of
four parts: Part I runs from the creation to
Emperor Constantine (A.D. 272-337), Part
II from Constantine to Emperor Theodosi-
us I (A.D. 401-450) plus a copy of the so-
called Chronicle of Pseudo-Joshua the Sty-
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lite (sometimes also called Chronicle of
Edessa) which covers the years from A.D.
497 to 506/7, Part III from Theodosius to
Emperor Justinian (A.D. 481-565), and
Part IV to the time of writing, A.D.
775/776. The Chronicler used a variety of
sources, some of them otherwise lost.'°

The events reported in the text are dated
using the Seleucid calendar; this era started
on October 7, B.C. 312 (= Dios 1 = Tishri
1), the Macedonian start of the year B.C.
312/311, in which Seleucus I Nicator won
the important battle of Gaza (afterwards, he
returned to Babylon to rule his satrapy).
There are several versions of the Seleucid
calendar, including the Babylonian (Jew-
ish), Macedonian, and West Syrian (Chris-
tian) ones. The author of our chronicle sys-
tematically used the latter version for re-
ports during his lifetime — a solar calendar,
in which the year ran from Tishri/October
1 to Elul/September 30, applied since at
least the fifth century."’

The Chronicle of Zugnin reports about a
variety of celestial phenomena, which can
be classified as northern lights, possibly
meteor showers, meteorites, a bolide, com-
ets, a close Saturn-Mars conjunction, halo
displays, a solar eclipse, and other (atmos-
pheric) darkenings. The author’s eyewit-
ness reports start around folio 128 in A.D.
743."? Since the Chronicle ends in A.D.
775/6, probably shortly before the death of
the author, much of the eyewitness material
is reported from memory years to decades
after the events. For an 8" century manu-
script, the Chronicle of Zuqnin is excep-
tional, being an autograph, which offers
detailed eyewitness records and even real-
istic drawings of celestial observations
from the chronicler's life-time, including
Halley’s Comet in A.D. 760 (its study is in
preparation by Neuhduser et al.).

Historical observations of celestial phe-
nomena are important for a variety of stud-
ies: observations of historical comets and

meteor showers may be used to refine their
orbits and connections; credible observa-
tions of northern lights (aurora borealis)
can be used to reconstruct past solar activi-
ty (including the 8-14 years long Schwabe
cycles with variations in sunspots and au-
roral activity and decades-long Grand Min-
ima of lower activity);'? accurate dates and
locations of solar eclipses are used to study
small changes in the Earth rotation peri-
od’'* solar (and lunar) halo displays are
atmospheric effects,’”” and were of strong
interest in ancient and medieval times,
partly as weather indicators.'®

Here, we report on phenomena situated
in the atmosphere: especially northern
lights (aurora borealis) including some du-
bious cases which could be either meteor
showers or auroral displays, also one bo-
lide (bright meteor exploding in mid-air)
and one case where meteorites were fallen
onto the ground. Historically, such atmos-
pheric (meteorological) phenomena were
all called “meteors”.

The Chronicler will be quoted in Eng-
lish translation'” including the interpreta-
tion and the drawing by the chronicler if
available. Then, we present parallel trans-
missions (both Near Eastern and world-
wide, sometimes with complementary in-
formation) including the sources of our
Chronicler, if known. We reflect on his
reception and use of sources. Then, we dis-
cuss the observational information in detail
and try to identify the nature of the ob-
served event by close reading; for an over-
view, see Table 1. To correctly classify an
old observational record using partly dif-
ferent terminology (historical descriptions
are “pheno-typical”), one has to discuss the
original text and wording as well as the
translation, which is always somehow an
interpretation; we also consider the context
and the Chronicle writer’s ideological
background and his sources (e.g. apocalyp-
tic). Clear scientific criteria are important
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for the classification of the phenomena.
Furthermore, the exact dating is often im-
portant, e.g. the lunar phase for identifying
celestial observations, the correct year for
solar activity studies, or the offset between
the Julian and Gregorian calendar for com-
paring a meteor shower observation with
today's showers.

In most historical records, when neither
day-time nor night-time is mentioned, it
has to be assumed that the bright day is
meant; this holds also for celestial observa-
tions, which typically include atmospheric
meteorological phenomena, like halo dis-
plays. Hence, we normally require explicit
or indirect mentioning of night-time in
order to classify a record as e.g. an aurora
borealis; terms like “star(s)” or “(half)
moon” do not automatically indicate
night-time, because, e.g., parhelia (sun
dogs) can also be called that way. Howev-
er, the Chronicler of Zugnin several times
did not mention night, so that other cir-
cumstantial evidence has to be considered:
sometimes description together with draw-
ing leave no doubt that a night-time phe-
nomenon is meant, see for example in this
article the last two Events (aurora boreal-
is), or we have to rely on his sources or
parallel transmissions for possibly addi-
tional evidence.

Typical criteria to identify a historical
observation as mid- to low-latitude aurora
borealis are as follows: (i) night-time (ex-
cluding twilight), (ii) direction: mostly
northern, sometimes from East over North
to West (but not low in the south), (iii) col-
our and form: red or fiery (sometimes also
tinged green, yellow, or blue), like “a fire”,
an arc with rays, in form of a curtain, etc.,
(iv) dynamics like pulsating brightenings
or rays (but aurorae can also be stationary),
and (v) duration and repetition within one
to few nights; normally northern lights are
restricted to polar latitudes, but strong dis-
play can be seen further south; around the

7" and 8™ centuries the geo-magnetic pole
was in the (northern) West-Asian quadrant,
so that we may expect observations of the
aurora borealis (even though as a rare phe-
nomenon) in the Near East during this
epoch.'

Typical criteria to identify historical
observations such as meteor showers are as
follows: (i) night-time including twilight,
(i1) direction: common direction of motion
and origin (radiant) on sky (e.g. Perseids
from Perseus), (iii) colour and form: tens to
thousands of streaks/tails of white light
(depending on composition of meteoroid
and gases in the ionization trail, the trail
can show colours, but they are not detecta-
ble by the naked eye at night, because the
eye needs longer than the meteor duration
to adapt for noticing colours), (iv) dynam-
ics: very fast motion (time-scale of sec-
onds), (v) duration: peaking over one or a
few nights (appearance on typical phases
during the tropical year, e.g. the Alpha Au-
rigids meteor shower occurring August 28
to September 5).

Individual meteors as small solid ob-
jects (meteoroids) falling through the
Earth’s atmosphere, and heated by colli-
sions with air molecules, can be seen (as
meteors) anytime also outside of showers.
A bolide (“fireball”) is a large, resolved,
very bright, sometimes disintegrating me-
teor visible for time-scales of minutes,
sometimes with sound and/or touching
ground (meteorites). The term “meteor” in
today's sense is restricted to these cases,
but was much broader in history.

A close reading under consideration of
the criteria should help to identify the
likely true nature (in the modern sense) of
the observed phenomena — the criteria are
indicative (and partly discriminative), but
one always has to consider whether the
record is consistent with a certain inter-
pretation and whether nothing speaks
against it.
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EVENT 1

At “night ... on the north side in the like-
ness of a blazing fire” on Ab 22, SE 813
(aurora borealis, August 22, A.D. 502)
The Chronicle of Zugqnin for SE 813
(=A.D. 501/502): Part III, folio 87v, with a
drawing (Fig. 1); square brackets are added
to the translation of the Syriac text:

The year eight hundred and thirteen:
... On the same night of the earth-
quake [in Acco, Tyre, and Sidon, as
specified before] that occurred in the
month of Ab (August), on the twenty-
second, at the dawn [or: “eve of”] of
Friday, a sign was seen on the north
side (of the sky) in the likeness of a
blazing fire."®

This event is also mentioned in
Chronicon Edessenum (written in Syriac,
ending in SE 850, i.e. A.D. 538/9): “An.
813, a great fire appeared on the side of the
north, which blazed all night on the 22nd
of Ab (August).”* The 12" century Syriac
Chronicle of Michael the Syrian reports
this event (“large fire in the north™).”!

For these years, the Chronicle of
Zugnin is actually largely based on the
Chronicle of Pseudo-Joshua from Edessa
(A.D. 494/5 to 506/7), which is very accu-
rate in dating;** Pseudo-Joshua is quoted
verbatim in Zuqnin’s Part I, although it is
condensed and somewhat modified in Part
III, a matter dealt with here. The original
report from Pseudo-Joshua is found on fo-
lio 75r-v of Part II of the Chronicle of
Zugnin:

Now listen to the atrocities that were
perpetrated in this year and to [{75v]
the sign that was seen on the day
when they occurred, because you re-
quired us (concerning it) too. On the
twenty-second of 4b (August) of this
year, on the night preceding Friday,
a great fire was seen burning in the
northern region during the whole
night, such that we thought that the

entire earth was about to be wiped
out by the conflagration of fire in
that night. The mercy of our Lord
protected us unscathed, but a letter
was sent to us by some people of our
acquaintances, who were travelling
to Jerusalem, and the following was
in it: In the same night in which that
great burning fire appeared, the city
of Ptolemais, which is Acre, was
overturned, and nothing inside it re-
mained standing; then after a few
days, people from Tyre and Sidon
came to us and told us that in the day
the fire appeared and Ptolemais was
overturned, in the same day half of
their cities, that is part of Tyre and
part of Sidon, collapsed ... [one sen-
tence omitted] ... Now on the very
day on which that fire appeared the
king of the Persians, Kawad Son of
Peroz, gathered the whole army of
the Persians and, coming up by the
northern (route), crossed the Roman
border with the army of Huns which
he had with him.”**

The Zugnin Chronicler omitted the
positive sentence “The mercy of our Lord
protected us unscathed” in his own version.
Pseudo-Joshua uses the “fire ... in the
northern region” on 22" August to dramat-
ically start a lengthy narration of the histo-
ry of the war between the Persians under
King Kawad, “coming up by the northern
(route)”, and the Byzantine-Roman Em-
pire, which is the main content of his re-
port; peace did not return until the last
(12™) year of the Chronicler’s report end-
ing in November A.D. 506. This connec-
tion between a celestial sign and political
events is also reflected in the first sentence
from Pseudo-Joshua as quoted above:
“Now listen to the atrocities that were per-
petrated in this year and to the sign that
was seen on the day when they occurred,
because you required us (concerning it)
too.” The person addressed as “you” could
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be the possibly fictitious addressee of
Pseudo-Joshua’s letter, who presumably
asked the author to compose his report:
“Sergius ... | have received [your] letter ...
in which you direct me to write you, as it
were, the memorial of (the time) when the
locusts came, the sun was dimmed, there
was earthquake, famine, and plague, and
the war of the [Byzantine-]Romans and the
Persians”.** Pseudo-Joshua considered the
observation interpreted as aurora borealis
as one of those signs, as part “of the

Devine Economy”.®

Figure 1
Aurora borealis (northern light) reported for August
22, A.D. 502 on folios 75r-v and 87v with this draw-
ing on 87v showing red lines (lower left, Event 1).
The drawing by our Chronicler of coloured parallel
lines (probably meant to be perpendicular to the
horizon, here the edge of the folio) may not be based
on the source, Pseudo-Joshua, who mentioned “the
likeness of a blazing fire,” but instead it is similar to
the two cases of aurora borealis seen by our Chroni-
cler himself as eyewitness (Events 8 and 9).

This report was interpreted as aurora
borealis before, dated August 22, A.D.
502.%° Several aurora borealis criteria®’ are
fulfilled (see Introduction): night-time,
northern direction, aurora-typical red col-

our (“fire”), and motion (“blazing”) — dura-
tion of the “whole night”, but no repetition
in subsequent nights. Since Pseudo-Joshua
used “we” and “us", he was an eyewitness
(probably in Edessa). He also has infor-
mation from several more independent
eyewitnesses south of Edessa, towards Je-
rusalem, but it is unclear whether they also
reported the aurora borealis, or whether
Pseudo-Joshua connected their earthquake
reports in the same night and on the same
24-hour-day with this aurora Dborealis;
hence, the aurora borealis oval extended to
Edessa, and possibly even further south.

In principle, the drawing in the Chroni-
cle of Zugnin (Fig. 1) with coloured paral-
lel lines (similar as in Figs. 2 and 3 in the
last two Events below) would be consistent
with an aurora borealis, but here our
Chronicler has drawn what he saw in his
own lifetime — it does not look like “the
likeness of a blazing fire” as reported by
Pseudo-Joshua.

In the West-Syrian Christian calendar,
the Seleucid month of 4b is identical to the
Latin August. The “night preceding Fri-
day” (Pseudo-Joshua) is the night we
would designate as Thursday/Friday night,
August 22/23 — and indeed, August 22 (=
22 Ab) was a Thursday;28 Pseudo-Joshua’s
dating to “22 Ab” and the “night preceding
Friday” would then point to the start of the
observed phenomenon during the first half
of the night, August 22/23; Pseudo-Joshua
then adds that it was “seen ... during the
whole night.” The “eve of Friday” in the
Chronicle of Zuqgnin also points to the first
half of that night. The new moon occurred
on August 18, so that it was dark most of
the night of August 22/23.

In the years around A.D. 502, no other
likely cases of true aurora borealis are
found in aurora catalogues,”’ but there were
two credible reports on naked-eye sunspot
observations in China in February and
March, A.D. 502, also in the three years
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before.*® Together with this relatively low-
latitude aurora borealis in Edessa, they in-
dicate strong solar activity.

In the last two Events below (Events 8
and 9), northern lights will be reported
again for Fridays like here, and our Chron-
icler then adds that such signs were seen
three times, always on a Friday.

EVENT 2

“Stars ... leaping in the sky” reported for
SE 843 (meteor shower or auroral display,
probably September, A.D. 532)

Chronicle of Zugqnin for SE 843 (=A.D.
531/532), Part 11, folio 100r:

The year eight hundred and forty-
three: Rufinus came and made peace
between the Romans and the Per-
sians. On the same day, the stars were
seen shooting in the sky.’!

The Syriac phrasing translated here as
“stars ... shooting in the sky” literally
means “leaping stars”; Witakowski trans-
lated: “On the same day stars appeared
leaping in the sky.”*

This sighting was reported in two con-
temporary chronicles; although Chronicon
Paschale, written A.D. 628, is quite de-
tailed for these years, it does not report this
observation:

(a) Pseudo-Zacharias shortened and
translated into Syriac the Chronicle of
Zacharias of Mytilene around A.D. 569 in
Amida (he is called Scholastikos or Rhe-
tor, lived around A.D. 465 to after 536):
“... this Rufinus ... made peace; and a writ-
ten treaty was drawn up and ratified. And
the stars [kawkbé] in the sky had appeared
dancing [daysin] in a strange manner [lit.: in
a new way], and it was the summer of the
year eleven. And it lasted about six or seven
years, until the year three”; the former “year
eleven” being A.D. 532/3 and the latter
“year three” (of the respective 15-year-long
indiction) being A.D. 539/540.”%

(b) John of Malalas (Byzantium, born
A.D. 490, chronicle written A.D. 565):
“72. In that year [A.D. 531/2 or 532/3] Ru-
finus set out for Persian territory with a sa-
cred memoranda to make a peace treaty
with the Persians. 73. ... 74. ... 75. In that
year [A.D. 531/2 or 532/3] there occurred a
great shower of stars from dusk to dawn, so
that everyone was astounded and said, ‘We
have never known anything like this to hap-
pen.” 76. In that year Hermogenes and Ru-
finus returned from Persia, bringing with
them a peace treaty between the two states
of Rome and Persia.”*

The Chronicle of Zugnin probably used
Pseudo-Zacharias as his source: he uses the
same sequence that first Rufinus achieved
peace, then the “leaping stars” like “stars ...
dancing” — and he does not copy the quota-
tion from within the Malalas chronicle, nor
its given time span “from dusk to dawn”
nor his “great shower of stars"; there is no
evidence in the sources (a) and (b) that the
reported “shooting stars” were observed on
the “same day” as the peace treaty, but in
the same year (Pseudo-Zacharias: in sum-
mer). When Pseudo-Zacharias reported “it
lasted about six or seven years,” he means
the span of peace between the (Byzantium)
Romans and the Persians (Malalas also has
new hostilities by A.D. 540).

The Chronicon Edessenum gives SE
843 September for the peace treaty be-
tween the Romans and Persians, so that,
if the celestial event was on the “same day”
(Zugnin), it would have been in September,
A.D. 532; this is not inconsistent with
“summer of the year 11”7 (Pseudo-
Zacharias) as the 11" year of the current
indiction started September 1, A.D. 532.

Let us consider a meteor shower: the
report by our Chronicler meet up to two
meteor criteria (see Introduction), namely
maybe dynamics (“shooting/leaping”) and
probably night-time (“stars”, but parhelia
were also often called “stars”); Malalas’
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parallel account clearly indicates night time
by saying “from dusk to dawn”; however,
the wording by Pseudo-Zacharias “ap-
peared dancing in a new way” does not
necessarily sound like a typical meteor
shower. In modern catalogues of meteor
showers, this event might be listed via the
late transmission by Cedrenus (11th centu-
ry Byzantine historian): “magnus fuit stel-
larum discursus” (“there was a large move
of stars”) for A.D. 532.%

In East Asia, it was reported that in
August 28, A.D. 532 (Julian) “stars fell
like rain” in Korea and/or China. This has
been interpreted as describing a meteor
shower;*” however, in this time the word-
ing “stars fell like rain” is not as uniquely
used for meteor showers as later, some-
times it is related to thunder or lightning,
e.g. A.D. 586.°% If the date September,
A.D. 532 and the interpretation as a meteor
shower is correct, this could point to Alpha
Aurigids shower August 28 to September
5, peaking September 1 (Gregorian); the
offset between Julian and Gregorian was
only 1.5 days by A.D. 532.

Meteor streams are relatively frequent,
and known also to laymen, so that a word-
ing like “We have never known anything
like this to happen” (Malalas) is unusual
for a meteor shower (and it was not men-
tioned that this one was particularly
strong). Also the wording “dancing in a
new way” in Pseudo-Zacharias could point
to some rare phenomenon.

If not a meteor shower, one could con-
sider an alternative interpretation: the report
of our Chronicler fulfils one or two aurora
criteria, probably night-time (“stars”) and
dynamics (“shooting/leaping”). The addi-
tional information by Pseudo-Zacharias and
Malalas (“dancing in a new way”, “never
known anything like this to happen”) allow
an auroral interpretation: the observed phe-
nomenon could be a pulsating auroral dis-
play with moving brightenings during a

strong geomagnetic storm; aurora borealis
can appear in various forms and strengths,
e.g. (almost) stationary (“fire”, e.g. Event 1)
or with ordered, coloured rays (see in this
article the last two Events as seen by the
author of the Chronicle of Zuqgnin), or oth-
erwise irregular forms with many changes
of shape. There is a credible aurora report
from China slightly later, in A.D. 536 and
also one from A.D. 522,% i.e. one Schwabe
cycle earlier.

However, in sum, there is not sufficient
information to classify this observation
reported for SE 843 (A.D. 532 September)
with certainty: doubts remain about its in-
terpretation as a meteor shower, but an au-
roral display is also not certain.

EVENT 3

“Stars of the sky fell ... shot like arrows

towards the north” reported for SE 937

(meteor shower or auroral display, A.D.
625/6 or maybe a few years later)

Chronicle of Zugnin for SE 937 (=A.D.
625/626), Part IV, folio 122v:

The year nine hundred and thirty-
seven: The stars [kawkbé] of the sky
fell [lit.: to drop (like tree leaves)] in
such a way that they all shot like ar-
rows towards the north. They provid-
ed the Romans with a terrible premo-
nition of defeat and of the conquest of
their territories by the Arabs. This
was in fact what happened to them
almost immediately afterwards.*’

The death of Muhammad, the founder
of Islam, is reported next for A.D. 626/627,
but as he died in June, A.D. 632, the falling
stars may also have happened some five
years later than reported in the Chronicle of
Zuqgnin (or its source).

“Falling stars” are often interpreted as
meteors. Here, up to three criteria may be
fulfilled (see Introduction for the criteria):
night-time (probably fulfilled by “stars”),
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form (“like arrows™), and dynamics or mo-
tion (“shot”; but see below for “fell””). The
specification regarding the direction (“to-
wards the north™) is doubtful for the meteor
interpretation, because true showers fall
from a certain area on sky (radiant) and not
towards a direction.

The wording “stars [kawkbé] of the sky
fell” or very similar is also found in a few
more records below, where there are
doubts as to whether they are meteoritic
phenomena; we point to the discussion of
the Events of A.D. 745 and 765 below.

“Arrows towards the north” could indi-
cate an aurora borealis corona with “ar-
rows” like stripes along the magnetic fields
lines and “kawkbé” as brightenings along
them. The report in the Chronicle of
Zugnin fulfils two to three aurora criteria:
night time (probably fulfilled, because stars
are mentioned), northern direction, and
dynamics (see Introduction for the criteria).

No other reports concerning meteor
showers occurring around A.D. 625/6 or
632 are known (Europe, Near East, Far
East).! Also, no other record about any
aurora borealis is known for around A.D.
625/6 or 632.** Again, a final classification
may not be possible here, e.g. a meteor
shower or an aurora borealis; as mentioned,
“arrows towards the north” may be incon-
sistent with a meteor shower, but are con-
sistent with an aurora borealis.

EVENT 4

“Stars in the sky fell ... like fiery balls in all
directions” reported for SE 1054 Latter
Kaniin 1 (meteor shower or aurora borealis,
probably January 1, A.D. 745)

Chronicle of Zugnin for SE 1054 (=A.D.
742/743), Part IV, folio 131v:

The year one thousand and fifty-four:
The stars [kawkbe] in the sky fell [lit.:
to drop (like tree leaves)], at the be-
ginning of Latter Kanin [January 1],
on a Friday, and they were seen like
fiery balls [Syriac ‘aspiro from Greek

“sphere”] in all directions. They pre-
dicted the calamities, sword, and
plague that were to occur in the land
afterwards, as well as the advent of
the Persians.*

In A.D. 743, January 1 was not a Fri-
day; one can usually trust the given week-
day more than the date; the closest year
with January 1 being a Friday was A.D.
745, meaning the night December 31 to
January 1;* this is consistent with Michael
the Syrian, who reports the same event for
January 1, either A.D. 745 or 746. The
Chronicle of Zuqnin does not mention ex-
plicitly whether it happened during day or
night (“stars” could be parhelia, as men-
tioned in the previous two Events).

Michael the Syrian (born ca. A.D.
1126, later patriarch of the Syriac Ortho-
dox Church from A.D. 1166 to his death in
1199, lived in Melitene, today Malatya in
Eastern Turkey) wrote for SE 1056 or 1057
(A.D. 744/5 or 745/6):

At the beginning of Kanin 11 [Janu-
ary 1], zigé were seen shoot-
ing/flying in the air [lit.: in all the
air, i.e. in the whole sky] like stars,
everywhere, violently and angrily in
the likeness of a battle/war. Also in
the night in the middle of the sky,
something like a great pillar/column
of fire was seen and during the day
[lit.: 24h-day (generic)] these zigé
began shooting/flying. Near the
Milky Way, a star big in look, like
the moon, was seen and it re-
mained/lingered four days.*’

Only the zigé phenomenon seems to
resemble the observation reported in the
Chronicle of Zugnin. Michael's source here
is probably Dionysius of Tell-Mahré (Pa-
triarch of Antiochia A.D. 818-845, whose
chronicle is lost). The rare Syriac term zige
is used by Michael the Syrian only twice;
the other location is in SE 1019 (A.D.
708/9), also from Dionysius of Tell-Mahrg,
square brackets from us:

Journal of the Canadian Society for Syriac Studies 18 (2018) — Page 74



Reports and drawings of celestial observations in the 8" century Syriac Chronicle of Zugnin

In the year 1019, in the month of
Tammiiz [i.e. July 16, A.D. 709], the
portent of zige appeared in the air,
shooting, I mean flying. Some people
call them shooting/falling stars. They
were seen in the entire sphere of the
sky during the whole night flying, in-
tensely and quickly, from the south
side toward the entire north. This is
something never heard of since the
generations of the world. On that ac-
count, holy doctors wrote concerning
them [zigé], particularly Jacob of
Edessa and Moses son of Kipho. What
would the naturalists say now? They
pretend that they [zigé] are thick air, I
mean condensed air, which when it
goes up, it comes in contact with fire
above and it burns. If someone asks
them wherefrom does this condensed
air go up and where was it hidden?
Because they are unable to respond
with anything, let them be persuaded
that the Lord does everything that he
wishes [Daniel 4:35, Psalm 135:6]. The
happening of this affair shows that
these flying things [Syriac: keste]
symbolize the Arabs who at this time
invaded the lands of the north, de-
stroying, burning down, and annihilat-
ing regions, along with their inhabit-
ants.”*® (Terms like “thick air” and
“condensed air” remind us of Aristo-
tle’s meteorology.)

While in A.D. 709, the zigé phenome-
non clearly happened “during the whole
night”, a close reading of the A.D. 745 text
could point to the bright day: in Michael's
next sentence, “Also” is related to “was
seen,” and not to “in the night,” so that the
“great pillar/column of fire” was seen at
night and the zigé during the 24hr-day; if
zigé were seen at night, one would normal-
ly not write something like “during 24hr-
day” (but “at night”). However, neither
Michael nor his source, Dionysius of Tell-
Mahre€, were an eyewitness, and the word-
ing in Michael is somewhat unusual (“like
stars ... in the night ... during the [24hr-

]day™), so that we consider both night-time
and day-time as possible. Similarly, in
A.D. 502 (Event 1, aurora borealis), Pseu-
do-Joshua reported “In the same night in
which that great burning fire appeared ...
that in the day the fire appeared ...”, indi-
cating that the term “day” here was also
used in a generic way for the 24hr-day in-
cluding the night.

In Michael’s texts, Syriac zigé was
translated to French as “bolides,” but it is
plural and means literally radiance or big
fires. While zigé and “great pillar/column
of fire” (A.D. 745) were related to each
other by the source, and may have been
seen in the same night. The “star big in
look, like the moon” mentioned in the next
sentence (“four days”) seems to be a dif-
ferent phenomenon, probably not starting
on the very same 24hr-day (i.e. date), but
somewhat close in time.** The Chronicle of
Zugnin does not mentioned “star big in
look, like the moon,” its “fiery balls” are
best compatible with the zige [lit.: big
fires] in Michael.

The Chronicle of Zuqgnin brings the
same wording as at the start of the event
discussed here again for SE 1076, i.e. A.D.
764/765 (see below): “The stars [kawkbé]
of the sky fell ... during the whole night,”
i.e. here clearly at night. For this event
(A.D. 765), it is quite likely that the author
of the Chronicle of Zuqnin (died slightly
after A.D. 775/6) was an eyewitness, be-
cause he reports in very much detail.

Michael’s reports for A.D. 709 and 745
are compatible with the reports from the
Chronicle of Zugnin reports for A.D. 745
and 765, so that they could point to a simi-
lar phenomenon, possibly happening typi-
cally during the night.

For January 1, A.D. 745, one could
first consider a meteor shower: it was
probably at night time, Zuqnin mentions
“stars [kawkbé] in the sky,” Michael “zige
... like stars.” The description “in all direc-
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tions” is typical of a meteor shower to
coming from some radiant point and then
seemingly to fly to all other directions giv-
en the peculiar sighting projection. This
sighting cannot be explained with the
bright and strong Quadrantids, the only
meteor shower known to peak early Janu-
ary, if the Quadrantids have formed much
later in the Ching-yang event in
March/April, AD 1490. “Fiery balls”
(Zugnin) and zige as “big fires” (Michael)
do not fulfil the colour criterion, because
meteors in a shower seen by naked eye
should be a colourless bright white (see
Introduction). Also, “fell [i.e. to drop like
tree leaves]” (Zugnin) and “shoot-
ing/flying” (Michael) does not automatical-
ly point to the typical velocity of a meteor
shower, as in A.D. 709, where Michael
reports zige to “go up” and to be “flying”.

One could then consider an auroral
display (probably night-time, fiery colour,
and dynamics); the “pillar/column of fire”
(Michael) was seen at night and could be
auroral, it was seen “in the middle of the
sky,” which could point to the celestial ro-
tation axis, i.e. the celestial North Pole.
Since A.D. 745 January 7 was a new moon,
the “great pillar/column of fire” (January 1,
Michael) cannot be a lunar halo phenome-
non, because it was shortly before the new
moon, instead it would have been dark
enough for an aurora borealis.

The zigé reported for A.D. 709 by Mi-
chael is even more consistent with an auro-
ral display, because it was definitely at
night and probably north: first “from the
south side toward the entire north” (i.e. a
phenomenon seen in the “entire north”
coming “from the south”) and later that this
sign would have portended problems with
the Arabs “who at this time invaded the
lands of the north, destroying, burning
down". Similarly, in A.D. 502 (Event 1),
Pseudo-Joshua finished his report of an
aurora observation with such a portentous

connection, a problem from the north:
“now on the very day on which that fire
appeared the king of the Persian king, Ka-
wad son of Peroz, gathered the whole army
of the Persians and, coming up by the
northern (route), crossed the Roman border
with the Hunnish army which he had with
him.”

There are no meteor shower records
from East Asia for A.D. 709 or 744/5.%°

A similar sighting was reported for
northern England by Simeon of Durham
(A.D. 1060-1130) in his Historia Regum
for A.D. 745: “Anno DCC.xlv visi sunt in
aere ictus ignei quales numquam ante mor-
tales illius aevi viderunt; et ipsi pene per
totam noctem visi sunt, kal. silicet Januar-
ii,”*! i.e. A.D. 745, fiery strokes were be-
held in the air, such as no men of that gen-
eration had ever seen before; and were vis-
ible throughout almost all the night of Jan-
uary 1.7%2 Up to A.D. 957 Simeon used old
Durham annals as sources, which are not
otherwise  preserved). The Melrose
Chronicle (A.D. 745-1140 from Melrose
Abbey in Scotland, partly using Simeon of
Durham) has for A.D. 745 the following:
“Anno DCC.xlv visi sunt in aere ictus ig-
nei, quasi stellae discurrentes, tota nocte
kalendarum Januarii, quod omnibus in-
tuentibus magno fuit monstro,”® “A.D.
745, fiery strokes were beheld in the air,
like moving stars, the whole night of Janu-
ary 1; for all who looked at it, it was a large
(wonderous) sign” (our translation).

This observation was interpreted be-
fore an aurora borealis, but based on a
later source.® In particular the wording
“such as no men of that generation had
ever seen before” may be inconsistent
with a meteor shower, one or several of
which can be seen each year, while it
would be well consistent with an aurora
borealis sighting: after very low activity
for several decades (Dark Age grand min-
imum until about A.D. 690), there was
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again stronger solar activity around A.D.
745;% there were more sightings of an
aurora borealis in June and September
A.D. 743 in the Near East.’® Also, for July
A.D. 709, Michael’s report that “this is
something never heard of since the
generations of the world” is more
consistent with an auroral display than
with a meteor shower; in (July) A.D. 707
and/or 708, aurorae were seen in China.>’

Even though the records in the Chroni-
cle of Zugnin and by Michael the Syrian
first seem to sound like a meteor shower,
there are several arguments pointing to an
auroral display.

EVENT 5

“A large, terrible and dreadful star flew,
broke through the sky and the air, and came
down at sunset” reported for
SE 1065 Latter Tisri 26 (bolide, probably
November 26, A.D. 754)

Chronicle of Zuqnin for SE 1065 (=A.D.
753/754) Part 1V, folio 136r, with our addi-
tions in square brackets:

The year one thousand and sixty-five:
... The battle was fought for several
days and many fell on both side, and
in the end °Abd-Allah, son of °Ali,
was defeated before the Persian Abii-
Muslim [Persian general, died A.D.
755]. He was put to flight and he fled
and disappeared on the 26th of Latter
Tisri (November), on Tuesday, when
Wednesday was dawning. ... In the
same evening of the defeat of the son
of °Al1, God made a great miracle. A
large, terrible and dreadful star
[kawkbo rabo zi'o wa-dhilo] flew,
broke through the sky and the air, and
came down at sunset in the middle of
the camp of the son of °Ali, in the
likeness of a fiery ball. When the Ar-
abs saw this thing, their hope was
shattered and lost. Their eyes were
blinded and they could not hold out
anymore because they clearly knew
that this thing came from the Lord,

and therefore they could not bear it
any longer.8

°Abd-Allah, the son of °All, was defeat-
ed on A.D. 754 Nov 26, so that this is ob-
viously the date meant above, which was
indeed a Tuesday” ending in the Muslim
calendar at sunset, the start (“dawning”) of
Wednesday, “in the same evening” it
“came down at sunset". Therefore, the
Chronicle of Zugnin is one year off.

Agapius (original Mahbtb son of
Qastantin, a 10" century Christian-Arabic
Melkite bishop of Hierapolis, died A.D.
940’s, wrote a world chronicle in Arabic
using Byzantine sources) reported a
“spear/lance” for the time of the insurrec-
tion of “Abd-Allah: “A sign appeared in the
sky in the likeness of a spear (harba) of fire
extending from the east to the west, and it
was expanding and then decreasing. During
this time the war of ‘Abd-Allah son of “Ali
was expanding.”® Given that Agapius used
a different wording for the bolide (spear,
harba), he probably used a different source,
neither the Chronicle of Zuqnin nor its
source. The Chronicle of Zugnin is a good
source for this event; it happened in the life-
time of its author, even though he probably
was not an eyewitness.

The wording “large, terrible and dread-
ful star flew, broke through the sky and the
air ... in the likeness of a fiery ball”
(Zugnin) is best consistent with a bolide, in
particular that something was flying for
quite a distance through the air dissolving,
if not exploding, as “fiery ball” seemingly
coming down in the camp of ‘Ali (Arabs) —
as seen from a distance by the winning
Persians around Abu Ja‘far. The narrative
expression that the observers' “eyes were
blinded” could be based on the experience
of the large brightness in the moment of
explosion. A bright bolide can be seen dur-
ing day-time (as recently in Tscheljabinsk,
Russia, on Feb 15, 2013), so that the night-
time criterion does not need to be fulfilled.
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The description as “likeness of a spear of
fire extending from the east to the west”
expanding and decreasing (Agapius) is also
consistent with a bolide. That no other re-
port from anywhere else like Europe or
East Asia is known is consistent with the
interpretation as bolide, because a bolide is
a local phenomenon. (Cook, however, not
considering the Chronicle of Zugnin, inter-
preted this event from Agapius as comet
and was then confused by the fact that it is
not mentioned by the Chinese.®")

Our text with the bolide “coming down”
may have been interpreted later as a heav-
enly confirmation of the defeat of the Ar-
abs, or alternatively, it may have really
broken the mood of the Arabs, as implied
by the last sentences, e.g. “When the Arabs
saw this thing, their hope was shattered and
lost.” This defeat of the Arabs around “Ali
against the Persians around Abti Ja*far (2nd
“Abbasid caliph, since A.D. 755) is part of
the transition from the Umayyads to the
°Abbasids. Interestingly, very close to the
death of Caliph Abi Ja°far Al-Mansir in
A.D. 775, another bolide came down — ob-
served by him and his party.*

EVENT 6

“Two stars ... fighting ... all the stars fell in
all directions ... the whole night” reported
for SE 1076 Latter Kanin 4 (meteor show-
er or aurora borealis, January 4, A.D. 765)

Chronicle of Zugnin for SE 1076 (=A.D.
764/765), Part IV, folio 137r:

The year one thousand and seventy-
six: The stars [kawkbé] of the sky
fell [lit.: to drop (like tree leaves)] in
the month of Latter Kanun (Janu-
ary), the fourth day in it — a Friday.
When it started to become dark and
the stars [hsak] began to rise, two
stars [kawkbé] came out from the
middle of the sky, fighting with each
other, like people who fight or en-
gage in a contest with each other.
Thus they moved forward, while

fighting, and fell down toward the
East. When they fell down and van-
ished, all the stars [kawkbé] in the
sky began to fall [le-méppal, lit.: to
drop], shooting like fiery balls that
fly in all directions. Thus they fell
[like tree leaves] during the whole
night, and the following statement of
our Saviour was fulfilled ...% (then
quotations from Mark 13:24, Acts
2:20, Matthew 24:6, 15).

The date given in Zuqnin, SE 1076
“Later Kaniin (January), the fourth day in
it” (January 4, A.D. 765), was really a Fri-
day,* as given, the night of January 3/4 is
meant.

The observed phenomenon is clearly
seen from astronomical twilight (“stars be-
gan to rise”) until the morning: “during the
whole night.” For the observed “two stars”
and “all the stars", the general word
“kawkbe” is used, which means “celestial
objects” (used e.g. for stars, planets,
brightenings etc.). Like in the Event of
A.D. 745, the location (“middle of the
sky”) should again be the area around the
northern celestial pole (38° above horizon
at Amida). The wording “fighting with
each other” may describe dynamics; “like
people” shows that the report includes nar-
ratives elements; a story of a fight between
two phenomena with motion is not unusual
for a celestial observation.®> The duration
appears to be longer than just a few sec-
onds. The “two stars” then “fell down to-
ward the East", i.e. approaching the hori-
zon. When “all stars” [kawkbé] are report-
ed to “fall” or “drop” (downwards?), con-
tradicts to “fly in all directions;” what is
probably meant is that “stars” leave their
position (“fly in all directions™) appearing
like “fiery balls;” again, the author cannot
mean “‘stars” in the modern sense, but
again some celestial brightenings.

Let us check the meteor criteria: night-
time (“during the whole night”); direction
(“fell down toward the East” could be con-
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sistent with meteors, while “all the stars ...
in all directions” would not be possible for
a meteor shower); colour/form (“fiery
balls,” a red colour, would not be con-
sistent with meteors); dynamics and motion
(“two stars ... fighting with each other”
seems to be longer than a few seconds, to
“drop (like tree leaves)” would be too slow
for meteors).

Parts of the first sentence of the above
citation from the Chronicle of Zugnin cita-
tions were recently interpreted as illustrat-
ing a meteor shower: Uso & Castillo® list
under the date A.D. 765 January 4 first a
Latin citation from Assemani (Bibliotheca
Orientalis, “Stellac quasi e coelo cecidere
visae sunt,” our ref. 5), which is a Latin
translation of the Chronicle of Zuqnin, then
a Latin citation from Simeon of Durham,
which is dated A.D. 763 or 765 by
Dall’Olmo (“probably a shower”),®” see
below for the Latin text. However, for the
latter, neither month nor day is given, so
that the date to January 4, A.D. 765 in un-
justified. Furthermore, there are several
misduplications and dating problems
around this time.

In early January, the only known mete-
or shower is the Quadrantids. However,
several elements of the Zuqnin report ap-
pear to be inconsistent with this shower:
the Quadrantids shower with its radiant in
Bootes is very low on the horizon in the
evening after sunset, so that the above re-
port in the Chronicle of Zugnin (“When it
started to become dark and the stars began
to rise ... two stars came out from the mid-
dle of the sky ... they fell during the whole
night”) would hardly be consistent with
this shower. In addition, this shower is
considered to have formed much later in
the Ching-yang event in March / April,
A.D. 1490.%%

Let us also check the aurora criteria:
night time (“during the whole night”); di-
rection (“middle of the sky” may mean

around the northern pole); colour/form
(“fiery balls”, a red colour); dynam-
ics/motion (“fighting with each other,” and
strong motion on large parts of the sky).

There are other reports from the Near
East dated Hijra 147 (A.D. 764/5) without
month or day:

(a) al-Azdi (historian of Mosul, Iraq,
died in AH 334/A.D. 945): “In it [A.H.
147] the stars [an-nujum] fell [tanatharat,
lit.: to drop like tree leaves, to scatter, to
disperse] as it is mentioned.”®

(b) Ibn Taghribirdi (Egyptian historian,
A.D. 1411-1470): “In this [A.H. 147] year
planets scattered from the beginning of the
night until moring. People were afraid of
what it might forebode” " (what is translated
here as “planets” may well be kawakib, the
plural of kawkab, which means “planets” in
current Arabic, but which had a more gen-
eral meaning of celestial brightenings in-
cluding planets and stars in the past; we
could not consult the original Arabic text).

(c) Nu‘aym ibn Hammad (died A.D.
843): [A.H. 147] “Then we saw a star,
which did not glow, rising from the right [of
the gibla, i.e. the west], the opposite side of
Syria: its blazing fire spreading from the
south to the north, to Armenia. I noted this
to an elderly learned man from the people of
the Sakasik [Yemenite tribe], and he said:
This is not the expected star.””!

Regarding the first two texts, we find
similarities in the Chronicle of Zuqnin:
“from the beginning of the night until
morning” (Ibn Taghribirdi) is resonant of
“during the whole night” (Zuqnin) and “the
stars fell” (al-Azdi) is resonant of “the stars
of the sky fell” (Zugnin). Al-Azdi, writing
in Arabic, used “an-nujium” (“stars”). Alt-
hough a word “shihab” (meteor) exists in
Arabic (not found in Syriac), it is doubtful
whether he meant meteors by using “an-
nujum’” instead of “shihab”.

Also, there are a few reports on celestial
observations from East-Asia dated to the
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turn of the year A.D. 764/5, which may be
relevant here: for December 30, A.D. 764
in China “stars fell like rain” (at night), “a
multitude of stars fell”, “stars streamed like
rain” (at night) were reported; for Decem-
ber 31, A.D. 764, in China “at night, stars
streamed like rain”; and for January 7,
A.D. 765, in Korea “there were meteors,
some large, some small”.”* Interpreting this
as a meteor shower is problematic: (i) the
term “meteor” is not present in the original
Korean text, but is an interpretation, night-
time also is not given in the Korean text;
(ii) at this time, the wording “stars fell like
rain” in the Chinese texts, is not uniquely
used for meteor showers, as it is later, but
sometimes relates to thunder or lightning,
e.g. A.D. 586;7 (iii) as mentioned, the only
known meteor shower for early January,
the Quadrantids, is thought to have formed
much later.

For A.D. 765, Simeon of Durham (A.D.
1060-1130) reports a sighting in northern
England in his Historia Regum: “Anno
DCC.Ixv ignei ictus in aere visi sunt,
quales quonquam apparuerunt tempore
nocturno kal. Januarii, ut superius praeno-
tavimus.””* i.e. “[A.D. 765] fiery strokes
were seen in the air, such as formerly ap-
peared on the night of January 1, as we
have already mentioned [A.D. 745],”" in-
terpreted as aurora borealis or meteor
shower.”® The previous similar sighting in
A.D. 745, as mentioned by Simeon of
Durham, was discussed above (see Event
4) with its description in the Chronicle of
Zugnin, which we found to probably indi-
cate an aurora borealis, actually two
Schwabe cycles before the A.D. 765 sight-
ing (consistent with aurorae). The two ob-
servations in England in January 1, A.D.
765 and in A.D. 745 are compared to each
other, so that both might have been a simi-
lar atmospheric phenomenon — possibly,
because of the explicit comparison, we
could speculate that the second sighting

may have also been in early January, A.D.
765 may have been seen early January.
Zuqgnin gives Friday January 4, A.D. 765
and January 1, A.D. 745.

Considering all evidence, the classifica-
tion of both the phenomena in January 1,
A.D. 745 and January 4, 765 as aurora bore-
alis is more probable than as meteor shower.
After very low solar activity for almost a
century (Dark Age grand minimum until
about A.D. 690), there was increasing solar
activity, as seen e.g. in dropping radiocar-
bon around A.D. 745 and 765.”

In the last two events below, we will
read about the aurora borealis cases seen in
the years A.D. 772 and 773: “It was on
Fridays that it used to appear during these
three consecutive years.” Two of those are
clearly narrated (Events 8 and 9), while a
text about the third one is either missing or
may possibly be identified with this report
for A.D. 765, where the sighting was also
on a Friday (but then, only two of them
would have been “consecutive”).

EVENT 7

“Stones ... fell from the sky” reported for
SE 1080 (meteorites around
A.D. 768/769 or 760/761)

Chronicle of Zuqnin for SE 1080 (=A.D.
768/769), Part IV, folio 145r:

The year one thousand and eighty: ...
Also in this year, stones—black stones
— fell from the sky. Many people really
saw them and touched them, and they
are still standing to this day. Did they
per chance ascend to the clouds or
where could they have come from?
God alone knows! But again, there are
no black stones whatsoever in the re-
gion in which they fell! But believe, O
reader, that God does in heaven and
earth all that he wishes.”®

This report quite clearly refers to meteor-
ites (“black stones”) newly found on the
ground, even seen while falling down (the
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night-time criterion does not need to be ful-
filled). Our Chronicler may not have been
an eyewitness himself, as he states “many
people saw them and touched them,” and he
also does not mention their exact location.
When he asks whether “they per chance
ascend to the clouds,” he may refer to the
old theory that meteorites first somehow
have to ascend to high altitude (“clouds”)
before they can fall down, but he also looks
and asks for an alternative (“or where could
they have come from,”) because such black
stones did not otherwise exist in this region.
His wordings “God alone knows” and “God
does in heaven and earth all that he wishes”
allows for alternatives: the extra-terrestrial
origin of meteorites was not explicitly as-
sumed at that time.

For the same year (SE 1080, A.D.
768/9), the Chronicle of Zuqgnin reports the
transition from Bishop Zachariah of Edessa
to Elijah of Qartmin, which was A.D.
760/1, so that the meteorites may have fall-
en in that year (mentioned at the end of the
report for that year). The dating of the next
report in the Chronicle of Zugnin (at the
start of the next year) differs by up to sev-
eral years in other chronicles.”

EVENT 8

“Northern side ... red sceptre ... moving”
reported for “harvest time [SE 1083]”
(aurora borealis, late spring or summer,
A.D. 772)

Chronicle of Zugnin: Part 1V, folio 150v
with drawing and headline:

Concerning another sign which was
also seen in the northern region dur-
ing this year: [headline]

Another sign appeared in the northern
side, and its appearance gave testi-
mony about the threat and menace of
God against us. It was seen at harvest
time, while occupying the entire
northern side, from the east end to the
west end. Its likeness was as follows:

a red sceptre, a green one, a black
one, and a yellow one. It was moving
up from below, while one sceptre was
vanishing and another one appearing.
When someone looked at it, it would
change into seventy shapes. For the
intelligent person the sign indicated
menace. Many people said many
things about it; some said it an-
nounced bloodshed, and others said
other things. But who knows the
deeds of the Lord? ‘I will give signs
in the heaven, and wonders on the
carth’ (Acts 2: 19).%

Both the report and the drawing shown
on the right margin toward the bottom of
folio 150v (Fig. 2) are consistent with an
aurora borealis observation, fulfilling sev-
eral criteria: (i) north: the phenomenon was
widespread on “the entire northern side”
and “from the east end to the west end,” (ii)
colour/form: rays (“sceptre”) in different
colours red, green, yellow, and even black
— red is typical for mid-latitude aurorae
(geomagnetic latitude of 43-50° at that
time®"); green/yellow indicates a stronger
geomagnetic storm, it is indeed possible to
describe parts of an aurora borealis as
black as lines without colour and bright-
ness in between brightly coloured lines and
areas can appear black or dark (this de-
scription is found in other historical exam-
ples); (iii) dynamics: descriptions like
“moving up from below ... one sceptre was
vanishing and another one appearing ... it
would change into seventy shapes” indicate
a strong geomagnetic storm. Even though it
is not explicitly mentioned that it was at
night, the whole text would hardly be con-
sistent with anything other than an aurora
borealis and the drawing strongly supports
this interpretation.

The original drawing (Fig. 2) on the
more than 1200 year old autograph (com-
pleted in A.D. 775/6) still shows different
colours including red and green/yellow.
The coloured lines (“sceptre;” Fig. 2) show
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aurora borealis rays, which follow the tex-
tual description: “moving up from below,
while one sceptre was vanishing and an-
other one appearing.”
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Figure 2
The aurora borealis rays reported for corn harvest
time (late spring to summer) of A.D. 772 from folio
150v with red and yellow/green lines.

When looking at the folio, the lines appear
horizontal, but they are meant to be per-
pendicular to the folio edge (the horizon):
as seen in Fig. 2, one word is written next
to the drawing (and also one unrelated
word written further below on the bottom
margin toward the right). The word directly
beside the red lines is the Syriac word sag-
giyé meaning “many” (see above: “Many
people said many things about it”); it is an
insertion that was forgotten in the text and
written perpendicular to the main body of
the text (landscape format).

The aurora borealis recorded in this
paragraph of the Chronicle of Zuqnim is
found after a section with several more ce-
lestial observations; the words “which was
also seen” in the headline relate to those
previous phenomena, and not to the
“northern region” mentioned next.

We have discussed the dating before
(ref. 13): between SE 1078 (A.D. 766/7)
and SE 1084 (A.D. 772/3) the author does
not report in a strict chronological order.
After the formal heading for SE 1078
(A.D. 766/7), several headings are found

without explicit dates, but some are data-
ble, e.g. shortly before the aurora borealis
the text states that the Caliph rebuilt the
Dome of the Rock Mosque in Jerusalem,
which was in A.D. 771.%* After several
paragraphs, the next year — the first of
“three years of affliction” — is given explic-
itly: for SE 1084 (A.D. 772/3), an addi-
tional aurora borealis event is reported (see
next Event); since that later description
also mentions the “sign that was seen a
year ago in the northern region,” we can
conclude that the earlier aurora borealis
was clearly seen in A.D. 771/2.%

The time of the year is given here as
harvest time, where corn harvest is meant,
as the Syriac word for harvest means corn
harvest, if not otherwise specified, i.e. in
A.D. 772 in late spring to summer (on a
Friday as specified in the next Event).*

EVENT 9

“Northern ... change into many shapes ...
red ray” reported for SE 1084 Haziran
(aurora borealis, June, A.D. 773)

Chronicle of Zugnin: Part IV, folio
155v with drawing and headline:

Concerning the previous sign which
was seen in the northern region; it was
also seen in this year: [headline] ...
Signs appeared to us in the sky, threat-
ening disobedient people, and their
mere appearance testified to the intelli-
gent ones about the magnitude of our
evil and about the wrath with which
justice is menacing us. The sign which
was seen a year ago in the northern re-
gion was seen again in this year, in the
month of Haziran (June), on a Friday.
It was on Fridays that it used to appear
during these three consecutive (lit.:
“three years one after another™) years,
stretching itself out from the eastern
side to the western side. When seen by
someone, it would change into many
shapes, in such a way that as soon as a
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red ray vanished, a green one would
appear, and as soon as the green one
vanished, a yellow one would appear,
and as soon as this one vanished, a
black one would appear. It announced
that the land would not merely suffer
one affliction but several, as in fact
happened to us. The shape of this sign
is as drawn above.®

Red and yellow/green lines are drawn
again on the right margin of folio 155v
(Fig. 3): here explicitly connected with the
text. As in the previous Event, the lines
are meant to be vertical, so that the draw-
ing as well as the report are consistent
with aurora borealis rays. The report again
fulfils three aurora borealis criteria: north-
ern direction, colour, and dynamics.86 As
in the previous Event, the night-time crite-
rion is not fulfilled, but text and drawing
are hardly consistent with anything other
than aurora borealis.

Given that the description of this Event
is quite similar (but shorter) than in the pre-
vious text (Event 8), it is possible that part
of the description was copied from the for-
mer report, and that the latter aurora borealis
was not as strong as the earlier one; also in
the drawing, the later event has less stripes
(“rays”) than the earlier one.

Only in connection with the weekday,
the author mentions that the same phe-
nomenon was observed for three years: “it
was on Fridays that it used to appear dur-
ing these three consecutive years.” The
Chronicler is now strictly chronological
calling the year SE 1084 (A.D. 772/773)
the “first year of affliction;” after some
other matter is narrated for that year, also
the above headline (“seen in this year”)
means that we are still in SE 1084 (A.D.
772/773); after this aurora borealis, the
next mention of a year then says “con-
cerning the second year of affliction
which is the year [SE] 1085”% (A.D.
773/774); see also note 1 in ref. (1), p.

253. Therefore, this second observation
can clearly be dated to SE 1084 (A.D.
772/3), a Friday in June.® Since it is men-
tioned that another similar event “was
seen a year ago,” the previous event was
in SE 1083 (A.D. 771/2) harvest time, i.e.
A.D. 772 late spring or summer (Event ).

If “three years” is not an error for
“two years” and is meant in a strict con-
secutive sense, one could consider A.D.
771 or 774 for the third event; however,
the manuscript is largely incomplete for
the next year SE 1085 (A.D. 773/4) and
thereafter. The Chronicle’s wording “to
appear during these three consecutive
years,” as found in the report for June,
A.D. 773, more likely means A.D. 771,
772 and 773, since our author makes re-
courses to the past (like on these pages
and in this very paragraph). But neither
in A.D. 771, nor in the remains of A.D.
774, is a report about an aurora found.
Alternatively, the author may mean the
aurora borealis A.D. 502 Aug 22/23,
which was also on a Friday and for which
he presented a similar drawing (Fig. 1).
His criteria to identify the signs as being
from the same type might have been
night-time, northern direction, red/fiery,
motion (rays going up and down, or
“blazing”), and may be Fridays. All three
cases of aurora borealis (Events 1, 8, and
9) are similarly drawn (Figs. 1, 2, 3), as
coloured vertical lines next to each other.
Alternatively, the third event could be the
January 4, A.D. 765 observation (see
above), also on a Friday, because the
writer was probably an eyewitness. How-
ever, that event is described with differ-
ent wording, so that it was of a different
type of aurora borealis (if auroral at all),
and therefore possibly not identified by
the author as one of those three similar
signs; this (and other, similar additional
ones like in A.D. 745) also were not
drawn.
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Fig. 3
The aurora rays reported for a Friday in A.D. 773
June from folio 155v with red and
yellow/green lines.

The author, even though apocalyptic in
tone, does not equate the “three years of
affliction” exactly with the three consecu-
tive years (“three years one after another™)
with aurora borealis observations. This
shows that his dates are credible. When
describing the first case (A.D. 772 harvest),
he mentions that people considered it to be
a portent (“menace”) for some “bloodshed
and ... other things,” but he does not specif-
ically mentions which unfortunate events
followed. The next aurora borealis (A.D.
773 June) is then considered as portent for
further affliction (“It announced that the
land would not merely suffer one affliction
but several, as in fact happened to us”),
obviously his second and third year of af-
fliction are meant. This indicates that this
part was written later. In retrospect, he
considers the first aurora borealis (Event &,
A.D. 771/2) as a portent for the first afflic-
tion year (A.D. 772/3). If a third aurora
borealis would have happened in A.D.
773/4, he would have used it as a portent
for the third year of affliction, but this is
not the case as his wording shows.

Since we could confirm the weekdays
to fit to the given dates in several cases, we
can trust the author that both (or even all
three) aurora borealis events were on Fri-
days. As a negative portent, this may have
reminded our Christian author of the Fri-
day crucifixion of Jesus of Nazareth.

SOME ASTRONOMICAL
CONCLUSIONS FROM THE
AURORAL AND METEORITIC
OBSERVATIONS
IN THE CHRONICLE OF ZUQNIN

The celestial observations in the Chronicle
of Zugnin are credible. Here, we concen-
trated on auroral and meteoritic observa-
tions only. We suggest clear criteria for the
identification of meteor showers and auro-
ral displays in historical records. Literal
translation and close reading are necessary
for a correct understanding and classifica-
tion of an historical observation. Other
sources and also parallel observations from
other locations should be considered. In
some cases, doubts may remain regarding
the classification, so that newly found rec-
ords may resolve such cases in the future.
In some Events (2, 3, 4, 6) the Chroni-
cle of Zugnin reports on what may be ei-
ther a meteor shower or an auroral display.
We have argued that wordings like “stars
fell” do not automatically point to a meteor
shower: there may be information in the
records (Zuqnin or others), which can be
contradictory. However, if Events 4 and/or
Event 6 were a meteor shower early Janu-
ary, then the claim that the Quadrantids,
which peak early January, would have
formed much later in the Ching-yang event
in March/April, AD 1490 would be in
doubt, when a planetoid formed the dust
cloud (now producing the meteor shower).
If the phenomena in A.D. 745 and 765
were meteor showers, this would support
the alternative suggestion that the Quadran-
tids were created by comet 96P/Machholz
some 2000 years ago, when a parent comet
had a close Jupiter fly-by and a partial
break-up.’' It would be necessary to revisit
all presumably eighth-century A.D. mete-
oritic observations in history, which are
dated to the end of December and the be-
ginning of January (even though we con-
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sider an auroral interpretation for A.D. 745
and 765 as more likely).

The drawings and reports of auroral
displays on a Friday in A.D. 772 harvest
and 773 June are exceptional: the reports
and drawings are from an eyewitness,
found in an autograph; texts and drawings
are consistent and complement each other.
In Event 9 (June A.D. 773), the author
pointed in the text to his drawing: “the
shape of the sign is as drawn above”; while
the drawings visualize the main impression
of the features in one depiction, the texts
underline the changes and evolutions of the
shapes. The drawing for August 21/22,
A.D. 502 (Event 1) aurora borealis by our
Chronicler is just modeled by those he saw,
even though that particular earlier aurora
borealis may have looked differently.

The two mid-latitude aurorae in A.D.
772 and 773 as observed in Amida, Tur-
key, indicate relatively strong solar activity
at that time. Indeed, after the Dark Age
grand minimum of lower than normal ac-
tivity ending around A.D. 690, the Sun
slowly became more active for eight
Schwabe cycles with more and more auro-
rae per cycle until about mid A.D. 773, but
then activity dropped for a few decades (the
first new aurora after A.D. 773 occurs in
A.D. 786, then normal to higher activity
after about A.D. 800, e.g. a naked-eye sun-
spot observation, the first in more than 200
years in A.D. 807, is witnessed from Aachen,

Germany). This scenario is consistent with
the radiocarbon data measured in tree
rings: the stronger the solar activity, the
stronger the solar wind blowing through
the solar system, the less cosmic rays that
can enter the solar system and, hence, less
radiocarbon is created in the Earth’s at-
mosphere by such cosmic rays. After high
radiocarbon in the Dark Age, it decreased
slowly until its minimum around A.D. 773,
when it suddenly increased strongly for
some four years, to stay high (low solar
activity) for a few decades. This scenario
can explain the strong radiocarbon varia-
tion around A.D. 774/5, for which a nearby
supernova, a Galactic gamma-ray burst, a
cometary impact, and a super-strong solar
flare are also to be considered. The two
aurorae observed, described, and drawn by
the author of the Chronicle of Zugnin for
A.D. 772 and 773 would be too early to
constitute a strong solar flare as a cause for
the radiocarbon variation after A.D. 774,
but instead these descriptions are an im-
portant clue for showing the long- and
short-term solar activity variation in the 8th
century with the activity drop since about
A.D.773.
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Table 1. Auroral and Meteoritic Phenomena as Reported in Parts I, III, and IV

Date given Prob. Page Part/  Phenomenon Event Source(s)
SE A.D. Date (Harrak*) Folio + Figure

813 50172 502 H99/40 1/87v aurora 1 Pseudo-Joshua
Ab 22, Friday Aug22 H17/400 1I/75r-v  borealis Fig.1 (87v)  (Chro. Edess.?)

Zugnin Part III: 4 aurora criteria: “night”, “on the north side”, colour (“fire””), dynamics (“blazing”)

CLINTS

Zugnin Part II: 4 aurora criteria: “night”, “northern region”, colour (“fire”), dynamics (“burning”)

843 531/2 532 H99/74 III/100r  meteor shower 2 Pseudo-Zacharias
September or aurora bor. or John Malalas

Zugnin: 0-2 meteor shower criteria: night-time (“stars”)?, dynamics (“shooting/leaping”)?

Zugnin: 1-2 aurora criteria: night-time (“stars”)?, dynamics (“shooting/leaping”)

Malalas/Ps-Zacharias: 2 aurora criteria: night-time “dusk to dawn”), dynamics (“dancing in a new way”)

937 625/6  625/6 H99/ IV/122v meteor shower 3
-630/1 142 or aurora bor.
1-3 meteor shower criteria: night-time (“stars/kawkbé”)?, form (“like arrows”), dynamics (“shot”, “fell”?)

2-3 aurora criteria: night-time (“stars/ kawkbé”)?, direction (“towards north”), dynamics (“drop/shot™)

1054  742/3 745 H99/ IV/131v  meteor shower 4
Kanin 11, 1, Fri Jan 1 180 or aurora bor.
1-3 meteor shower criteria: night-time (“stars/kawkbe)?, direction (“in all directions™), dynamics ("'fell/drop”)?

2-3 aurora criteria: night-time (“stars/kawkbé’)?, colour (“fiery”), dynamics (“fell/drop”)

1065  753/4 754 H99/ IV/136r bolide 5

Tisri1l, 26, Tue  Nov 26 196/7 “large, terrible, dreadful star flew, broke...came down”
1076  764/5 765 H99/ IV/137r  aurora 6 Ibn Taghribirdi (?)
Kanian 11,4, Fri Jan 4 20172 borealis ? Zuq. Eyewitness (?)

CLINT3

1-3 meteor shower criteria: “whole night”, direction?, dynamics (“shooting”, “fell”?)

3-4 aurora criteria: “whole night”, direction (“middle of sky”’)?, colour (“fiery”), dynamics (“fighting”)

1080  768/9 768/9?  H99/ IV/145r  meteorites 7 ?

223 “black stones fell from sky”
1083 77172 mid H99/ IV/150v  aurora 8 Zuq. eyewitness
Harvest, Friday 772 243/4 borealis Fig. 2 (150v)
3 aurora criteria: “northern side”, colour (“red sceptre, green, yellow”), motion (“moving up, change, 70 shapes™)
1084  772/3 773 H99/ IV/155v aurora 9 Zug. eyewitness
Haziran Friday June 262 borealis Fig. 3 (155v)

3 aurora criteria: “northern region”, colour (“red ray, green, yellow”), motion (“change into many shapes”)

(*) H99 = Harrak, Chronicle of Zugnin Parts Il and 1V; H17 = Harrak, Chronicle of Zugnin Parts I and II.

NB:

Regarding whether and which criteria are fulfilled, please see texts for full discussion; for the classification of
the observation, the whole texts (plus the drawing and other sources, if available) are to be considered.
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