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•
W

hy d
o

 w
e celeb

rate  the 
incarnatio

n (Jesus’ b
irth) o

n 
D

ecem
b

er 25? 

•
W

inter so
lstice fell o

n D
ec. 25 , 

acco
rd

ing
 to

 the Julian calend
ar 

(intro
d

uced
 in 45 B

.C
.) 

•
A

cco
rd

ing
 to

 the Venerab
le B

ed
e, 

the C
hurch fathers cho

se the w
inter 

so
lstice (the d

arkest d
ay o

f the year) 
to

 celeb
rate the incarnatio

n (w
hen  

lig
ht cam

e into
 the w

o
rld

) 

•
N

o
w

ad
ays, the w

inter so
lstice falls 

o
n D

ec. 21, acco
rd

ing
 to

 the 
G

reg
o

rian calend
ar (intro

d
uced

 in 
1584 A

.D
.) C

H
R

IS
T

M
A

S



•
B

o
rn 673 A

.D
.; lived

 and
 w

o
rked

 in a 
m

o
nastery in a tiny island

 o
ff the co

ast o
f 

Sco
tland

 

•
W

ro
te a fam

o
us Ecclesiastical H

isto
ry, 

p
o

etry, liturg
ical w

o
rks, b

o
o

ks o
n g

ram
m

ar, 
and

 a b
o

o
k o

n the use o
f astro

no
m

y in 
co

nstructing
 an accurate calend

ar. 

•
O

n the Recko
ning

 o
f T

im
e (723 A

.D
.) 

•
p

o
p

ularized
 use o

f A
nno

 D
o

m
ini in 

d
ating

 (intro
d

uced
 b

y D
io

nysius), 

•
exp

lained
 alleg

o
rical m

eaning
 o

f d
ates 

cho
sen fo

r C
hristm

as (w
inter so

lstice), 
A

nnunciatio
n (vernal eq

uino
x), b

irth o
f 

Jo
hn the B

ap
tist (sum

m
er so

lstice) and
 

co
ncep

tio
n o

f Jo
hn the B

ap
tist 

(autum
nal  eq

uino
x) 

•
d

ealt w
ith the p

ro
b

lem
 o

f Easter
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•
1 Year=

 365.2422 d
ays (tro

p
ical year; 

fro
m

 tim
e b

etw
een eq

uino
xes) 

•
1 M

o
nth =

 27.32166 d
ays              

(lunar sid
ereal m

o
nth; m

easured
 

w
ith resp

ect to
 stars) 

•
1 M

o
nth =

 29.53059 d
ays            

(lunar syno
d

ic m
o

nth; b
ased

 o
n 

p
hases o

f m
o

o
n) 

•
C

an co
nstruct a calend

ar b
ased

 o
n 

cycles o
f sun o

r m
o

o
n (o

r b
o

th). 

•
C

o
uld

 m
ake year 365 d

ays; m
ust ad

d
 

1 d
ay every 4 years; then 4th year is 

to
o

 lo
ng

 b
y ab

o
ut 45 m

inutes
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•
Luni-so

lar calend
ar:  o

rg
anized

 aro
und

 lunar 
cycle, b

ut o
ccasio

nally co
rrected

 b
y sun’s 

p
o

sitio
n in zo

d
iac in o

rd
er to

 p
revent d

rift o
f 

g
ro

w
ing

/flo
o

d
ing

 seaso
n thro

ug
h year 

•
Lunar:  1 m

o
nth =

 30 d
ays; 1 year =

 12 
m

o
nths (360 d

ays in the m
o

st ancient 
Eg

yp
tian texts) 

•
So

lar:  First m
o

nth p
laced

 near autum
nal 

eq
uino

x, w
hen Sirius (d

o
g

-star) b
eco

m
es 

visib
le rising

 in E
ast b

efo
re the sun 

•
Interesting

:  late Eg
yp

tian texts inserted
 5 

d
ays at the end

. 

•
A

lso
 interesting

: the Ved
as (ancient Ind

ian 
texts) have a 360 d

ay year and
 d

o
 no

t 
m

entio
n inter-calary d

ays; Sum
erian 

calend
ars o

f the 4th m
illennium

 use 360 d
ay 

year; ancient A
ztec calend

ars use 360 d
ay 

year.  C
o

incid
ence?
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•
Luni-so

lar calend
ar im

p
lem

ented
 b

y Julius 
C

aesar in 45 B
.C

. 

•
Lunar:  12 m

o
nths o

f 29, 30 o
r 31 d

ays each; 
365 and

 1/4  d
ays p

er year 

•
So

lar:  Vernal eq
uino

x fixed
 to

 M
arch 25 

•
First m

o
nth p

laced
 near vernal eq

uino
x; 

leap
 d

ay ad
d

ed
 in Feb

ruary every fo
ur years 

•
K

alend
s o

f m
o

nth =
 sig

hting
 o

f new
 m

o
o

n 

•
4, 3, 2, N

o
nes =

 lead
ing

 up
 to

 first q
uarter 

m
o

o
n 

•
8, 7, 6…

2, Id
es =

 lead
ing

 up
 to

 full m
o

o
n 

•
19, 18…

2 K
alend

s o
f next m

o
nth 

•
Julian calend

ar d
rifts b

y 1 d
ay in 128 years
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•
Luni-so

lar calend
ar d

escrib
ed

 in H
eb

rew
 

Scrip
tures 

•
Lunar:  12 m

o
nths—

b
ased

 o
n inference 

fro
m

 scrip
ture (e.g

. 1 K
ing

s 4:7, w
here the 

12 trib
es had

 to
 each p

ro
vid

e fo
o

d
 fo

r the 
king

 fo
r o

ne m
o

nth) 

•
Fist m

o
nth (N

isan) is p
laced

 near the vernal 
eq

uino
x 

•
E

ach m
o

nth b
eg

ins w
hen the new

 m
o

o
n is 

sig
hted

 at d
usk b

y a co
m

m
ittee o

f the 
Sanhed

rin in Jerusalem
 

•
M

o
nths are 29 o

r 30 d
ays lo

ng
, so

 the year 
is 11 d

ays sho
rter than 365 d

ays 

•
So

lar:  Every 3 years, a “leap
 m

o
nth” is 

inserted
 to

 avo
id

 d
rift o

f g
ro

w
ing

 seaso
ns 

thro
ug

h the calend
ar year
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•
Jew

ish p
asso

ver feast celeb
rated

 o
n the 

full m
o

o
n o

f the m
o

nth o
f N

isan—
o

n the 
14th d

ay o
f N

isan.  

•
Since H

eb
rew

 calend
ar is 11 d

ays sho
rt, 

they ad
d

ed
 a m

o
nth every 3 years (o

r so
) 

•
D

esig
ned

 to
 keep

 N
isan—

and
 Passo

ver
—

 as a sp
ring

 feast 

•
D

ecisio
n o

f w
hether to

 ad
d

 a m
o

nth w
as 

m
ad

e b
y a head

 rab
b

i w
atching

 fo
r a 

new
 m

o
o

n. 

•
Im

p
racticality o

f this system
 eventually 

led
 to

 tab
ulatio

n (calculatio
n) rather, than 

sig
hting

 o
f new

 m
o

o
n 

•
C

alculatio
ns o

f m
o

o
n p

hases w
ere no

t 
very reliab

le. 
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•
C

hristians d
ecid

ed
 to

 celeb
rate the Passio

n 
seaso

n d
uring

 the Jew
ish seaso

n o
f 

p
asso

ver.  

•
The resurrectio

n w
o

uld
 b

e celeb
rated

 tw
o

 
d

ays after 14 N
isan…

 

•
…

b
ut o

nly Jew
ish rab

b
is co

uld
 say w

hen 
N

isan b
eg

an.  

•
Sho

uld
 C

hristians trust Jew
s to

 sched
ule their 

festival o
f E

aster?  C
hristians d

ecid
ed

 to
 d

o
 

their o
w

n calculatio
ns o

f lunar and
 so

lar 
cycles. 

•
Jew

ish calculatio
ns w

ere o
ften p

o
o

r–
so

m
etim

es resulting
 in 2 Pascals in o

ne year 
(b

etw
een successive eq

uino
xes) 

•
C

ycles sp
ecify w

hen the 14th d
ay o

f 
“C

hristian N
isan” w

o
uld

 b
e celeb

rated
 using

 
the Julian calend

ar.
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•
So

m
e C

hristians (e.g
. St. Po

lycarp
 and

 
Syrian C

hristians) co
ntinued

 to
 

celeb
rate Easter 2 d

ays after the 
Jew

ish sp
ecificatio

n o
f N

isan 14—
w

hich o
ften w

as no
t o

n a Sund
ay. 

•
O

ther C
hristians celeb

rated
 Easter o

n 
Sund

ay after the C
hristian/Julian 

sp
ecificatio

n o
f N

isan 14. 

•
C

o
uncil o

f N
icea (325 A

.D
.) fo

rm
alized

 
the d

ate o
n w

hich E
aster w

o
uld

 b
e 

celeb
rated

. 

•
C

hristian astro
no

m
ers b

eg
an to

 use 
churches as o

b
servato

ries to
 refine 

their calend
ars
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•
To

 p
red

ict the d
ate o

f the vernal 
eq

uino
x (and

 hence Easter) o
ne 

m
ust accurately m

easure the leng
th 

o
f the so

lar year 

•
A

 ho
le in the so

uth w
all o

f a 
cathed

ral allo
w

ed
 lig

ht to
 fall o

n the 
flo

o
r 

•
The sun’s im

ag
e cro

ssed
 a no

rth-
so

uth “m
erid

ian” line at lo
cal no

o
n 

•
The furthest no

rth (so
uth) p

o
sitio

ns 
o

f the sun’s im
ag

e ind
icate the d

ates 
o

f the w
inter (sum

m
er) so

lstices.
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