N WESTERN ECLIPSES OF THE FIFTH CENTURY AD 81

teorological or astronomical, apparently among portente seen

b gomething me
h‘ﬁ lll‘, in Gaul and reported by an embassy which returned in the second year of
n% Anthemius (whose reign began on 467 April 12). We read of "another sun
m geen after sunset". Newt.1972, 510 thinks that the passage may refer
to the partial ijunar eclipse of 467 June 3. No other lunar eclipse was
| ‘ jgible in western Europe until the autumn of 469, although the comet
" ‘.thh ( of U467 seems to account for the remark. The sunspot maximum was
' 1‘ eh, gncertain (Schove 1983a, Appendix B), so that an auroral corona is -
' 2), the gy 3 possible.
%’ the %‘w :
e o Sun ¢ o T2 - VOLCANIC DARKNESS
e Mitnp. ~0l4 The darkness was acribed by Count Marcellinus to an eruption of
gﬂ'ptlnn the yesuvius (see Stothers and Rampino 1983).
0.85 ¢ 0 Yoy,
075, !!! S.484 Jan.14 (Sat.) SOLAR ECLIPSE IN GREECE AND PERSIA
; tc ‘mhﬂhly In the 1ife of the Athenian philosopher Proclus, written probably very
he 1if * -
Russia to tpe Binlagy, soon after the death of Proclus, by his pupil and successor Marinus, an
tabulated in Ging, 1685 observed solar eclipse and a predicted eclipse are mentioned; Marini
. as 0.82 about 7,07 24, vita Procli, ed. J.F. Boissonade, 1814, Ch.37, p.29. "Portents occurred
@ves to be 0,912 a year before his death, such as the solar eclipse, which was so consid-
erable that night occurred in the daytime. For there was deep darkness
' thlﬂ = mm#@cuﬂﬁ ;ﬂﬂﬁ;fﬁafi ﬂtre;seﬂnJ This happened in Capricorn near the rising point
gt to HM"MT’ 4 ng"m? The Almanac makers also noted another eclipse as due to
de annis uﬂwﬂl m about ;She em?, of the first year." Ginz.1899, 222 gives Greek text
spee 13 pentioret 00 German translation; Newt.1970, 119-120; 1972, 540, gives a first

“@éﬁﬂnﬂ and : WJ% mglig‘l} translation, with comments; there is an English
on of 'I:%m ',nolc L;}.fe in L.J. Roaan. The Philosophy of Proclus,
: -"H'___f# op- .13-35. Stephenson and Clark 1978, 4, give a revised
m m that this is prnbahly the most reliable of all
ipses reported in the Classics, adding "It is a pity that there
ige mention of totality". We have credited it with 9 points
Ww 6 for the MWtim contained. This eclipse
.1979, 420, by Muller and Stephenson 1975, and by

3 says that Proclus died on April 17 in the 124th
of Julian. Here Marinus is counting his years for
from the reign of Julian the Apostate, who became
Nov.3. We are aware of no reckoning which would
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h of Proclus outside the triennium Aﬁ.

put the deat
Marinus also gives the archo

make Marinus
AD 485 is most commonly accepted.
Athens for the year as the younger Nicagoras, who appears to have

functioned in 484-5.
In that period, or

eclipse which occurred

even one extended at both ends, the only .
in Capricorn was 5.484 Jan.14, which di.d
in Capricorn and around gunrise at Athens. As far as we know, tr

n challenged. The discussion in Ginz

tification has never bee
eugebauer (1931) argue respectively

and the re-discussion by N
totality actually at, and only near, Athens.
The earliest jdentification we have ourselves inspected is

Ricc.1653, but this refers back a few years to the catalogue
Reinerius (Vincenzo Reinieri, d.1648).

The other eclipse, which is merely predicted, is uam:ly
to be 5..486 May 19 (q.v.). AN

S.484 Jan.14 is best known in relation to Proclus, as nhm
R the track of totality, beginning at sunrise in or near
approximately Southern Asia Minor, Syria and Mesopotamia
n Central Asia, and there is a correctly dated (M
/) record from the Near East. "An 795. En lequel :
2 le samedi 14 Kaniin II, 4 trois heures de la j
nt. En ce temps-13, Piruz, roi des Perses
éamm&de de Ka.rks}“ The extant source
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i t\ | procli mentions only a predicteq eclipse (golap
no
) ‘ %l probably meant). There ig doubt, 1t on1y s t stated, put
ght abo
| t‘\l"ul fication of the predicted eclipge. Tne it ’ ut the identi-
n
" 1q % The death of Proclus &y BEVE oecy E possibilities arise,
‘ %% I'Ted on ﬂp!‘il 17 of
4 . (A) 484, (B) 485, or (C) 486,

Strict Tregnal
years of Julian point
to (B). Year-beginnings on Jan.1 (consular) op in spring (pef
efore

April 17), both unlikely, could give (A) op (B):
?
‘ year-beginnings could give (B) or (c).

;‘;’!
F
£

<
~p
<
=
&

summer or autumn

The predicted eclipse may have been (1)
| S.48
lt.l 1'31, | B s 5 May 29, (2) 5,486
Mg, 4 May 19, - *t+ For (1), see above, under Gregory's first
t eclipse; Ginzel found it invisible at Athens, but it may still have

- been predicted. For (2), total in West Africa, Libya, Arabia, etc
’ Ginz.1899 gave 0.68 as the magnitude of the partial eclipse seen at

. Athens. (3) was an annular eclipse, shown as traversing the length of

b, ap aboye, "y the Mediterranean from the Pyrenees to Palestine (Oppolzer's rough
ir Oum_.‘ . track) or Lower Egypt (Ginz.1899, Map XIV); it probably had a some-
dpotanis . u‘nat.Ths!’eateI' magnitude than (2) as a partial eclipse at Athens.

e time intervals to be considered are (i) between the observed
l(thmmhﬂﬂcmh eclipse and the death of Proclus, (ii) between the death of Proclus and
lequel le solei) the predicted eclipse. With regard to (i), what we have translated
1 journée, et les (with Rosan) as "a year before his death" is Tt'fa EvieLudal Z';LS
rerges, it 408 I‘E&EUI‘-"'S ; this would presumably allow an interval differing from

| one year by a few months either way. Other translations are "for a
ource iy | year before his death" (Newt.1970, 1972) and "before the year of his
M‘ “w:le [ death” (Ginz.). With regard to (ii), what we haveﬁ trans}ated ?s "abm\n:
gus fell o 0 the end of the first year" is TtAn pov €évou oy MPWTOU EVEUTOV;
ate for ’glil” i‘ this is usually taken as meaning after the death of Proclus, and does

strongly suggest an interval fairly close to one year.
ot . “M  The most likely combination is B2, i.e. death of Proclus on 485
f‘ i . April 17 and predicted eclipse S.486 May 19. On BEEERREOE S e EORper =
at gibilities, in order of decreasin|

d, appear to be Al, C3, A2.
1, appe ’ ¢irst year" may be taken as referring

/ 'ﬂ." ative precision of (ii), the minor pos
> 14ke14ncod ohe 1ikelihood of C3 is somewhat

d if "about the end of the

year 'of Julian' beginning on 486 Nov.3 and ending on 487 Nov.2.

1 RFaainae- 1. two of the death of
ove relates to eclipses within 2 gose Gt
: ates ) ic date of birth and an age

= _ ueried horoscop
~are also a q it. under 5.484, 34) and

ek (2. 103212.) éiscusses o



qundd 19 rdar, & neuf heures de
a§5-6 (autumn to nutuln in

At nm hm

implies
tais ie doudbtless true, poii
ued qpﬂhlm

1899). The track contin
sinal and Northern Arabia.
sncharacteristically, gives no '
{nclude Aradic as well as Syrd

(¥91-518). w .1‘\ .
totality begins at -n’iu 47
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I h are der - & r b . »
e i?atiue We ah-all Bee ttlat all Proba 1)" refEI to § ugi
He 8hall r rat the
h al. conside g 8
I'EIB.

put that S.496 cannot be ruileg oud
Byzantine record, then the Irish r;
co
(i) The Byzantine recorq

This occurs in
Marcellinus Comes, Chronicle, chr Mi
’ onog=M11v

1894, 94. The account is a mere "go14g def
ectus

of the Sun occurred"), apparuit” (An eclipse

It is placed
in (
the fifth indiction (496-7) editorial) year AD 497

» in the seconad consulat e
ate of the
Anastasius I (without colleague). Similarly in PL 51, 18 emperor
51, 1861, 935,

The usual id
entification, S.497 April 18, goes back at least £
o

Calv.1620, 448. For Constantinople he f
and greatest magnitud ound greatest phase at 6.05 p.m.
gnitude 0.66 (given sexagesimally as 7
misquoted in at least e
one edition of Struyck-Ferguson as 17.57). F
. . or
the same eclipse Ginz.1899, 223 found, again for Constantinople, max
3 =
imum phase at 5.42 p.m. and maximum magnitude 0.68. Boll 1909, 2364
adopted the same identification.

Newt.1972, 541 regards S.496 Oct.22 as a possible, if less probable,
identification of the record in Marcellinus, which he consequently
considers cannot be identified safely.

The central line for S.496 Oct.22 runs from Northern Scandinavia

via Russia to a noon point in Central Asia. Oppolz. gives it as total

in his tables but as annular on his map. Newt. estimates the magnitude

as only about 0.7 in Constantinople or Illyria, the native land of
Marcellinus.

The central line for the annular S.497 April 18 runs from 2 noon
point in the Atlantic and then by North Africa and Egypt to Arabia.

From the map, Newt. estimates magnitude perhaps 0.8 at Constantinople
We have seen that Ginz. found less than

he final stretch from Algeria to Arabia.
April 18 fell in the fifth
y Marcellinus in rather

and somewhat less in Illyria.
0.7 at Constantinople. He plots t

Note that both S.496 Oct.22 and S.497
indiction (so also did S.512 June 29, mentioned D

similar words). Thus the annalistic decision is 1ef
e eclipse in the correct consular year, and

AD 497, then the eclipse was S.H97
then the eclipse iden-

t to the consular

year. If Marcellinus put th

this is correctly equated with
ther score,

tif1cation becomes doubtful. However, there 18 2 pERSSES IS S
sideration. While the two eclipses had rather
. ab
more or less) at Constantinople, under oanALEIcas

'ing visibility (that of 496 not long after sunrise,

gimilar magnitudes {0.7,

out equally
that of 497
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1 1ine in 496 ran far north o
Con.

get), the Guidzchy

7 far gouth.
firm) the contacts of Byzantium were stp
Onger

10ng before sun ( f
Now (as references to Antig
Ch thy
t

not
stantinople and in 49
follow in Marcellinus con

with the gouth than with the north.
Jesibility, we consider the traditional identyp;

Consequently, while allowmg

5.496 Oct.22 a8 @ P
cation of the Byzantine record, namely S.497 April 18, as correct
» but

consider the place of observation likely to have been Syria or Egy
Dtl

(41) The Irish records.

The chief surviving record is contained in the Annals of Ulat.
er

St
496). The wording is "Solis defectus apparuit®, just as in Marcei *
celli
The eclipse is indexed as S.496 Oct.22 (AU 4, 1901, 140) Simil .
- - ar brie

mention occurs in AT and CS. In AT, 1896, 122, the annal has
no

explicit year number of its own, but the ferial "K.ii" (i.e. Jan.1
on Monday) is consistent with AD 496. 1In CS, 1866, 32, th g
]
appears under editorial "493"; but alth : : ey
general systematic er ' ough Hennessy (p.xlvi) gives tn
ror at this period as zer
0, his comm
Y » ents on thie
to AU "49 annal point to 496, and in fact the annal has simil
g fuat ‘ ar conten
Four Masters (1 ) o e ™
N S_a Dublin 1851, Il\riii), quotes AU as 495- (496] 4
sl : SOAZ0. An
€8 of Scottish History, London 1
922, p.1) identifies

the eclipge ag
perhaps S.496 oct.22, visible at R
ome at 8 a.m.

It will be g
een that
cation. But, i Sl

was long the standard identifi-

pied fr
Om Marcellinus. We have already See

that §,497
. April 18
8 th
€ more probable identification of that By
o a zan-

tine Tecord,
T
he difficulty about pe

and ig garding ¢
that both e & the report as really originating fro

lipgeg w
ere
8O unremarkable there. §.496 Oct. 2

in Scanp
d
inavia, havye been at
Schove 1 e eni)

Irel

Irel
and, Eddington (Be
e

for Irﬂand; 954, 40) ¢ :
i heIDMOMd maximum magnitude 0.10
effect of possible mist at
tud:°z :;Hg? April 18, 0'Connor 193
»31 at 2.40 p.m.; such an

have been noticed.
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(o= 455 May 29)

appeared hideocus (teter),

mammmuﬂamuuwulmns.Iﬁma
Bas been standard, a revision is suggested below. Oppolz. sbows 5.585
¥ay 29 as total in the far North, with central track going zpproximstely
by Eamchatka, the polar regioms, North Greenland, and Central Scandis-
avia. Ginz.1899, 223 finds magnitude only 0.73 at Clermont, 2nd tse
France (if that is indeed the region in which it was seen). Ginz. finds

the same magnitude, 0.73, at Bome. The identification goes back at
least as far as Calv.1620, 555.
Campanum in commection with 5.885 May 29 is wrong;
to §.512 June 29 (g.v.).

Let us now consider the degree of validity of this common identi-
fication. Gregory appears to narrate the eclipse most closely inm the

Ginzel's quotation of the Paschale
the passage refers
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S. 447 Jan.2
5.462 Mar.17

M. U4TH Jan.19

In Mesoamerica at this time Maya astronomers were able to predict lupap
n

eclipses with great acc
Lunar or Eclipse table for

form this i8 puilt up from three
AD 756 in the usual conventional chronology o

uracy. Thelir medieval Dresden Codex includes a

predictions up to 33 years ahead. In its extan
pases relating to the eclipse month

beginning with 842 March 15 (
The table betrays evidence for a prototype

we explain in our Appendix ).
and three 5th century dates in the Codex are structurally related to visiple
eclipses. One date ie 462 Mar.14, 380 years before the first base, and

3 days before a calculated solar eclipse and 12 days after a visible total
lunar eclipse. The other two dates are in 447 and 474, both years of
vigible solar eclipses; the dates are incorrect as they convert to Jan.23
and Jan.28, whereas the solar eclipses were respectively Jan.2 and Dec.2i;
however, the second date was only 9 days after the total lunar eclipse of
474 Jan.19 at node passage. Some of the Maya dates were adjusted to fit
golar and lunar cycles (e.g. the 11,960 day cycle) and to avoid dates that
were unlucky. These relationships are explained in Schove 1983 and the new
correlation in Schove 1982/

C.H. Smiley in ed. A.F. Aveni 'Archaeoastronomy' 1975, 253 (Austin,
Texas) had a different correlation, but he pointed out that in the "interval
AD 477 to 510, not a single solar eclipse occurred anywhere on earth without
warning (in the table), nor was there a single false warning". The Maya

were certainl 3
S C! successful in predicting solar eclipses, as 11th century dates
e Codex ¢
onfirm. Probably observations of solar and lunar eclipses

in the 5th cent
ury helped to pr
Table. provide the empirical basis for the Dresden




