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This handbook is produced for the Astronomical Society of Southern Africa. Most of the 
data it contains have been adapted for Southern Africa from the ’‘Astronomical Ephememerit 
f<* l»»o issued jointly by the Nautical Almanac Offices of the Royal Greenwich Observatory, 
Herstmonceux and the U.S. Naval Observatory. Washington D C. Additional information has 
also been supplied direct from the Herstmonceux Office and from the Hydrographer. South Afri­
can Navy.

Thanks are due to Messrs G and C Larmuth for the preparation of much of the data .
All correspondence concerning this booklet should be addressed to the Handbook Editor, 

Astronomical Society of S. A 8 Glebe Road.Rondebosch 7700, Cape. Further copies can also be 
obtained from the same address. Enclose a postal order or cheque (in favour of the Astronomical- 
Society of Southern Africa) for R I per copy

Although every care has been taken in the compilation of the Handbook, it is distributed 
and sold on the explicit understanding that neither the Astronomical Society of Southern Africa 
nor any of its members accepts any responsibility for errors.
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ASTRONOMY IN 
SOUTHERN AFRICA

As one of the  few p a r ts  o f the  E a r th  having both a c c e s s  to  the  rich  so u th e rn  sk ie s  and a 
su itab le  c lim a te . Southern  A frica  ho lds a  favoured  positio n  in a s tro n o m y . C onsequently  it has 
seen  the e s tab lish m en t of a n u m b er of p ro fe ss io n a l o b s e rv a to r ie s  engaged in r e s e a rc h  w hile m any 
individuals have becom e e n th u s ia s tic  a m a te u r  a s tro n o m e rs .  P la n e ta r ia  and v is itin g  n ights 
at o b se rv a to r ie s  convey to the g e n e ra l public  m uch of w hat goes on in th is  fie ld .

OBSERVATORIES
Boyden o b se rv a to ry , s itu a ted  a t M aze lsp o o rt, 25 km  fro m  B loem fontein  is  o p e ra ted  by 

the d e p artm en t of A stronom y of th e  U n iv ersity  of T he O range F re e  S ta te . O b serv in g  fa c ili t ie s  
include the  1 ,5 m  R o c k e fe lle r  R e fle c to r . The s ite  o ffe rs  good o b se rv in g  c o n d itio n s , w ithout 
being rem o te  fro m  a  la rg e  c e n tr e .  E n q u irie s  a s  to  use  of the o b se rv a to ry  should be a d d re ssed  
to the D ire c to r .

On the o th e r  hand, th e  o b se rv a to ry  s i te s  in the  h e a r ts  of Cape Town and Jo h an n esb u rg  
have becom e u n su itab le  w ith the rap id  expansion  of th o se  c i t ie s .  T he South A frican  A stro ­
nom ical O b se rv a to ry  -  a  jo in t v e n tu re  betw een the South A frican  C ouncil fo r  S c ien tific  and 
In d u stria l R e se a rc h  and th e  B r itish  Science R e se a rc h  C ouncil , h as m erg ed  th e ir  fa c i li t ie s  
and moved the la r g e r  in s tru m e n ts  to  a new s i te  n e a r Su therland  in the  K a rro o . O b serv ing  con tinues 
at Cape Town which is a lso  the H e a d q u a rte rs  of the S .A .A .O . T he S .A . A .O . o u tsta tio n  at 
H a rteb eesp o o rt co n tinues to sh a re  the s i te  w ith the L eiden  O b se rv a to ry  Southern  Station  which 
h a s  a  h5cm  r e f l e c t o r  a n d  a  25cm p h o t o g r a p h i c  r e f r a c t o r .

T he R adio A stronom y O b se rv a to ry  a t H a rteb ees th o ek , n e a r  K ru g e rsd o rp  is used by the 
N ational in s titu te  fo r  T eleco m m u n ica tio n s R e se a rc h  fo r o b se rv a tio n s  on e x tra g a la c t ic  rad io  
so u rc es  w hile the  Rhodes U n iv e rsity  Radio A stronom y G roup u se s  the sam e  fa c ili t ie s  to study 
Ionized H ydrogen reg io n s a s so c ia te d  with s t a r  fo rm atio n  and su p ern o v a  re m n a n ts  w ithin the 
galaxy a t a w avelength of 2 ,3  GHz. The R hodes g roup  r e s u l ts  a r e  reduced  in G raham stow n .

In addition  to  the  p ro fe s s io n a l o b se rv a to r ie s  l is te d  above, South A frica  and 
R hodesia have n u m ero u s  p r iv a te  o b s e rv a to r ie s ,  b u ilt and o p e ra ted  by a m a te u r  a s tro n o m e rs .

OBSERVATORIES OPEN TO THE PUBLIC
V isitin g  n ights a t Boyden O b se rv a to ry  a r e  g e n e ra lly  held  around  the  tim e  of f i r s t  

q u a r te r . E n q u ir ie s  should be m ade d i r e c t  to  th e  O b se rv a to ry . N u m b ers a r e  r e s t r ic te d  to 
twenty p e rso n s  on e ach  o c ca s io n .

SAAO H e a d q u a rte rs , O b se rv a to ry , C ape a re  open to  v is i to r s  on th e  second  S atu rday  
each m onth at 8 .0 0  p .m . No tic k e ts  a re  n e c e ssa ry  but p a r t ie s  of m o re  than  ten  p e rso n s  should 
con tact the o b se rv a to ry  in ad v an ce .

PLANETARIA
The m a jo r  p lan e ta riu m  in South A frica  is that s itu a te d  on the g rounds of the  U n iv ersity  of 

the W itw a te rsran d  (en tran ce  in Y ale Road - a longside  M l). It is equipped w ith a  highly com plex 
Z e is s  p ro je c to r  antf s e a ts  o v e r 400 p e rso n s .

A s m a lle r  p la n e ta r iu m , with a Spitz p ro je c to r  and sea tin g  ap p ro x im ate ly  70, is  located  
w ithin the  South A frican  M useum , Cape Town. Shows a re  g iven  each  Saturday  a t 3 .0 0  p . m . , each  
Sunday at 3. 30 p. m . , and at 11 .0 0  a. m . and 3 .3 0  p .m . on public  ho lid ay s. F u r th e r  in fo rm ation  
can be obtained by phoning the m useum  at 41-2668.

1



Astronomy in Southern Africa

TEACHING DEPARTMENTS
Both the U niversity  of the  O range F re e  State and the U niversity  i f  Ciípe TóVí'í» have 

d e p a rtm e n ts  of astro n o m y  -  co n cern ed  with op tica l a s tro n o m y  - while the P h y s ic s  d ep artm en t of 
Rhodes U n iversity  sp e c ia lis e s  in ra d io  a s tro n o m y . The UOFS d e p artm en t is - incorporated into 
Boyden O b serv a to ry  and is  headed by the d i r e c to r .  P ro f . A .H . J a r r e t t .  P r o f i  B rian  W arn e r  
occup ies the  c h a ir  of A stronom y a t UCT. H is d e p a rtm e n t m akes use  of the  SA A& iobscrving 
fa c ili t ie s  a t S u therland . The P h y s ic s  D ep artm en t at Rhodes h as its  own rad io  o b se rv a to ry  
outside  G raham stow n.

THE ASTRONOMICAL SOCIETY OF SOUTHERN AFRICA
T he A stronom ica l Society  of Southern  A frica  is a body co n sis tin g  of both a m a te u r  and 

p ro fess io n a l a s tro n o m e rs .  M em bersh ip  is  open to a ll  in te re s ted  p e rso n s , re g a rd le s s  of knowledge 
o r  ex p erien c e . In addition  to th is  handbook, the Society is su e s  ’The Monthly N otes of the  A s tro ­
nom ical Society  of Southern  A frica"  (MNASSA). M em bers a lso  rece iv e  co p ie s  of "Sky and T e le ­
sc o p e " , an ex ce llen t and v e ry  po p u lar m onthly m agazine  published in the  U nited S ta te s . It p ro v id es 
up to d a te  in fo rm ation  on both p ro fe ss io n a l and a m a te u r  a c t iv it ie s , to g e th e r with new s of space  
re se a rc h  and o th e r re la ted  su b je c ts . The S o c ie ty 's  annual su b scrip tio n  is. R 1 5 .0 0  ind th e re  is an 
en tran ce  lee  of H 2.50. In form ation  can  be obtained from  the H onorary  S e c re ta ry , A stronom ical 
Society of Southern A frica , c /o  The South A frican  A stronom ica l O b serv a to ry , P .O . Box 9, 
O b serv a to ry  7935, C ape.
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Astronomy in Southern Africa

l o c a l  c e n t r e s  of  t he  s o c i e t y

Aut onomous  l o c a l  C e n t r e s  o f  t h e  S o c i e t y  h o l d  r e g u l a r  m e e t i n g s  i n  Ca pe  Town,  
D u r b a n ,  J o h a n n e s b u r g ,  B l o e m f o n t e i n ,  P i e t e r m a r i t z b u r g ,  P r e t o r i a  and  S a l i s b u r y .  
V i s i t o r s  a r e  v e r y  welcome a t  m e e t i n g s  and may ,  i f  t h e y  w i s h ,  . j o in  a C e n t r e ,  
w i t h o u t  b e c o m i n g  a f u l l  member  ( i . e .  r e c e i v i n g  p u b l i c a t i o n s  f o r  R15 s u b s c r i p t i o n  
o f  t h e  S o c i e t y .

CAPE CENTRE ( C a p e  Town) -  M e e t i n g s  on 2nd Wed n es da y  o f  t h e  mon t h  ( e x c e p t  J a n .  
a nd  D e c . )  a t  t h e  S o u t h  A f r i c a n  A s t r o n o m i c a l  O b s e r v a t o r y  a t  8 . 0 0 p . m .  The  C e n t r e  
p o s s e s s e s  a s m a l l  o b s e r v a t o r y  h o u s i n g  t h e  30cm Ron A t k i n s  T e l e s c o p e .  T h e r e  i s  
a l s o  an a c t i v e  o c c u l t a t i o n  s e c t i o n .  S e c r e t a r i a l  a d d r e s s :  c / o  S . A . A . O .  Box 9 
O b s e r v a t o r y  7 9 3 5 .  I n f o r m a t i o n  on m e e t i n g s  a l s o  a v a i l a b l e  f rom t e l e p h o n e  ( d a y  
t i m e )  6 9 -8 5 31  e x t .  2 5 6 ,  2 1 0 - 3 8 1 4  e v e n i n g s  6 5 - 6 9 7 6 .

TRANSVAAL CENTRE ( J o h a n n e s b u r g )  -  G e n e r a l  m e e t i n g s  a r e  h e l d  on 2nd W e dn e s da y  of  
e a c h  mon t h  e x c l u d i n g  De c e mbe r  i n  t h e  S i r  H e r b e r t  B a k e r  B u i l d i n g ,  R e p u b l i c  
O b s e r v a t o r y ,  O b s e r v a t o r y  a t  2 0 h00  when a f o r m a l  l e c t u r e  i s  d e l i v e r e d .  On t h i s  
s i t e  t h e  C h r i s t o s  P a p a d o p o u l o s  dome h o u s e s  a c o m b i ne d  i n s t r u m e n t ,  c o m p r i s i n g  a 
30cm c a a s e g r a i n  t e l e s c o p e  a r r a n g e d  f o r  p h o t o - e l e c t r i c  p h o t o m e t r y ,  and twe 
r e f r a c t i n g  t e l e s c o p e s  of  18 and 15cm a p e r t u r e ,  w h i ch  i s  a v a i l a b l e  t o  member» 
o f  t h e  C e n t r e .  C o u r s e s  i n  p r a c t i c a l  a s t r o n o m y  a r e  g i v e n  w i t h  s p e c i a l  e m p h a s i s  
on new member s  r e q u i r e m e n t s ,  and t h e r e  a r e  s e c t i o n s  c a t e r i n g  f o r  t h e  o b s e r v a t i o n  
o f  v a r i a b l e  a t a r s  and g r a z i n g  o c c u 1t a t i o n  a . S e c r e t a r i a l  a d d r e s s :  P 0 Box 1595 ,  
E d e n v a l e  1 6 1 0 .  T e l e p h o n e  6 0 9 - 4 6 8 6 .

NATAL CENTRE ( D u r b a n )  -  M o n t h l y  m e e t i n g s  a r e  h e l d  e v e r y  t h i r d  We d n e s da y  a t  7 . 4 5 p . m .  
a t  S t .  P a u l a  C h u r ch  H a l l ,  C hu r c h  S t r e e t ,  D u r ba n  ( n e a r  G . P . 0 . )  a nd  t h e  C o m m i t t e e  
m e e t s  i n  p r i v a t e  homes on t h e  Monday e v e n i n g  a f t e r  t h e  g e n e r a l  m e e t i n g .  S e c r e t a r i a l  
a d d r e s s :  c / o  P 0 Box 8 4 0 ,  D u r ba n  4 0 0 0 .  T e l e p h o n e  842321  O f f i c e ,  844751  Home.

NATAL MIDLANDS CENTRE ( P i e t e r m a r i t z b u r g )  -  M e e t i n g s  a r e  h e l d  m o n t h l y  a t  v a r i o u s  
v e n u e s .  S e c r e t a r i a l  a d d r e s s :  17 Y a l t a  R oa d ,  P i e t e r m a r i t z b u r g  3 2 0 1 .  T e l e p h o n e  5 - 4 0 3 8 .

BLOEMFONTEIN CENTRE -  M e e t i n g s  a r e  h e l d  e v e r y  t h i r d  Wed ne s da y  o f  t h e  m o n t h .  F or  
f u r t h e r  i n f o r m a t i o n  c o n t a c t  Mr F . C .  N e s e r  t e l e p h o n e  2 2 - 1 1 4 2 ,  108 J a p i e  N e s e r  S t ,  

U i t s i g ,  B l o e m f o n t e i n .

PRETORIA CENTRE -  M e e t i n g s  a r e  h e l d  on t h e  4 t h  We dnes day  o f  e a c h  month  ( e x c e p t  
De c e mb e r )  a t  8 p . m . ,  t h e  v e n u e  a l t e r n a t i n g  b e t w e e n  t h e  U n i v e r s i t y  o f  S o u t h  
A f r i c a  and t h e  C h r i s t i a n  B r o t h e r s *  C o l l e g e ,  S i l v e r t o n  P o n d .  The C e n t r e ' s  o b s e r v ­
a t o r y  c o n t a i n i n g  a 32cm r e f l e c t o r  i s  s i t u a t e d  on t h e  l a t t e r  s i t e .  F o r  i n f o r m a t i o n  
c o n t a c t  t h e  t h e  S e c r e t o r y ,  Mr J .  B e n n e t t ,  90  Ma l a n  S t r e e t ,  t t i v i e r a , P r e t o r i a  0 0 8 4 .

SALISBURY CENTRE -  The  C e n t r e  h o l d s  f a i r l y  f r e q u e n t  m e e t i n g s ,  u s u a l l y  a t  e i g h t  
' o  c l o c k  i n  t h e  e v e n i n g  a t  wh ic h  t a l k s  on v a r i o u s  s u b j e c t s  a r e  g i v e n  a n d / o r  f i l m s  
shown .  I n  a d d i t i o n ,  s o c i a l  " s t o r - g a z i n g M s e s s i o n s  a r e  a r r a n g e d  a t  i n t c r v c l a ,  a t  
wh i ch  t e l e s c o p e s  a r e  s e t  up  by t h o s e  member s  who p o s s e s s  t hem a nd  made a v a i l a b l e  
f o r  o h a e r v i n g  by a l l  member s  p r e s e n t .  The a d d r e s s  of  t h e  S a l i s b u r y  C e n t r e  i s  
P 0 Box UA 4 2 8 ,  U n i on  A v e n u e ,  S a l i s b u r y  and t h e  Hon.  S e c r e t a r y  ( t o  whom 
c o m m u n i e n t i o n s  s h o u l d  be a d d r e s s e d )  i s  Vr  W. L .S te d ma n  t e l e p h o n e  n umb e r  5 - 0 9 2 1 .

OBSERVING SECTIONS OF THE SOCIETY.

T h e s e  s e c t i o n s  e x i s t  t o  c o o r d i n a t e  snd e n c o u r a g e  c o n s t r u c t i v e  o b s e r v i n g  
p r o g r a m m e s .  M e n t i o n  o f  t h e  t y p e  o f  o b s e r v a t i o n s  and  e q u i p m e n t  i n v o l v e d  a r c  made 
i n  t h e  a p p r o p r i a t e  p a r t s  o f  t h i s  h a n d b o o k  t o g e t h e r  w i t h  t h e  names  and a d d r e s s e s  
o f  t h e  d i r e c t o r s .

Co me t s  and  M e t e o r a  
G r a z i n g  O c c u l t a t i o n s  
Nova  S e a r c h  S e c t i o n  
O r d i n a r y  O c c u l t a t i o n s  
V a r i a b l e  S t a r s

a e e  p a g e  28 
s e e  p a g e  38 
s e e  p a g e  33 
a e e  p a g e  35 
s e e  p a g e  34
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DIARY 1980
JANUARY APRIL
3d 17h Eartb a t  g o r i h e l l o n 2d 19h
e 09 Regulua 0 . 6  N of  Mood Occn. 4 07
7 0« J u p i t e r  0 , 3  N o f  Moon 5 17

(Occn.  r i t i b U  i ro n  3 . A.) 6 1 4
7 18 Mir» 2 S ,  o f  Mood 7 18
8 03 Saturn s t a t i o n a r y 13 11
8 16 Saturn 0 # . 2  S.  of  Moon Occn, 15 09

13 08 Uranus 5 oS.  of  Moon 1 8 12
18 11 Neptnne 4 S.  o f  Moon 18 08
17 10 Mart o t g t i o n a r y 18 11
20 15 Venus 1 S .  of Moon Occn. 24 0»
21 11 Mercury in s u p e r i o r  co nj un e- 24 11

o t l o n 24 13
27 07 Aldebaran 0 . 3  S .  of  Moon Occn. 28 07

28 19

FEBRUARY
30 01

2 17 Regulua 0 * . 8  N. of  Moon Occn. m a yal 10 J u p i t e r  0 . 6  N. of  Moon Occn. lYl A I
3 22 Mars 3 N.  e f  Moon i 11
4 22 Saturn 0 .1 S .  of  Moon Occn. 3 18
0 18 Uranus 8 3 .  of Moon 4 08

11 22 Neptune 4 S.  of  Moon 9 05
16 11 Tot al  e c l i p s e  of  tun (ooen 13 11

from S.A.  at  p a r t i a l  e c l i p s e ) 14 07
17 18 Mereuryo2® N. of  Moon 15 18
19 07 Vc d u o  4 N. o f  Moon 17 06
19 14 Mercury g r e a t e s t  e lo n g .  E . ( 1 8 ° ) 18 08
21 18 V e st s  1° N. o f  Moon Occn. 21 19
23 13 Aldebaran 0 . 3  S of  Boon Occn.
24 20 J u p i t e r  a t  a p p o s i t i o n 21 22
25 08 Mara at a p p o s i t i o n 22 08
25 13 Mercury s t a t i o n a r y 23 09
26 08 Mara n e a r e s t  to Earth 23 12
29 09 Uranus s t a t i o n a r y 24 21
29 23 Regulua 0 . 5  N.  o f  Moon 28 15

( o c cn .  v i s i b l e  from S . A . ) 30 23

Mercury g r e e t e d  elong.W.  (2S# ) 
Uranue 5®S. of  Mood

Venus g r e a t e s t  a l o ng .  E. (46*)
Neptune 3 ° S .  o f  Moon
Mors s t a l o n a r y
Mercuryo0 ° . 02 N. o f  Moon Occn.
Venus 9° N. of  Aldebaran
Ceres  1 N. ^of  Moon Occn.
Aldebaran 0 . 6  S.  of Moon Occn.
Venus 9°  N. o f  Moon

j  Mors 2 N. o f  Moon
g  Rogulus  0 * . 3  N. of  Moon Ocen.
^  J u p i t e r  1°  N.  of  Moon Occn.
<! Saturn 0 ° . 3  N.  of Moon Occn

Jupitejr s t a t i o n e r y  
Mere l . 8 N. of  Regulan

Uranus 5® 8 .  of  Moon
Neptune 3° S .  of  Moon
Mere 0 , „ 8  N. o f  J u p i t e r
Venae g r e e t e d  b r i l l i a n c y  ( - 4 . 2 )
Mercury i n  su pe r i o r  c o n j u n c t i o n
U r a n u s  a t  o p p o s i t i o n
Aldebar an 0 .0 S .  o f  Moon Occn.
Venue 8°  .N. o f  Moon
Ceres  in  c o n j u n c t i o n  wi th Sun
Regulua 0 ,02 S.  of Moon
(Occn.  r i s i b l e  from S . A . )
J u p i t e r  0®.6 N. of  Moon Occn.
Mars 0 . 4  N,  of  Moan Occn.
Saturn s t a t i o n a r y
S a t u r n ^ 0 * . l  N. e f  Moon Occn.
Vanns s t a t i o n a r y  
Brasilia 8 S.  of  Moon 
Neptune 3®' S.  o f  Moon

\1 Í - • ‘ *

MARCH
1 10 Mara 4 N,  af  Moon
1 10 J u p i t e r  0 . 9  N. of  Moon Occn
1 23 Penumbral E c l i p s e  

( v i s i b l e  from A f r i c a )
l 21 Mars 3* N. of J u p i t a r
3 02 Saturn 0®.2 N. of  Moon 

(Occn.  v i s i b l e  frost I . A . )
6 08 Mercury in i n f e r i o r  conj unc­

t i o n
8 02 Uranus 5° S .  e f  Moon

10 07 Neptune 3 S.  of  Moon
14 04 Saturn a t  o p p o s i t i o n
15 15 Mercury 3® N. of  Moon
1 7 23 Mars 4 N. e f  Rogulus
18 17 Mercury s t a t i o n a r y
19 22 Venus 7°  N.  of  Moon
20 13 Equinox
21 20 Aldebaran 0 . 4  S.  of  Moon 0d  

Mors 4 N.  o f  Moon28 01
28 05 Rogulus 0®.8 N of  Moon Oven.
28 10 J u p i t e r  1° N of  Moon Occn.  

Saturn 0 . 4  N of Moon 
(Occn.  v i s i b l e  from S . A . )

30 04

i *  : f i . ' i

JUNE • i f f  ; '•
l 20 Mercury <|*,3 N. e f  Venue

12 02 Aldebaran 0 , 7  S.  o f  Moon Occn
12 05 Neptune a t  o p p o s i t i o n
14 18 Mercury g r e a t e s t  e l o n g .  E. ( 2 4 ° )
14 22 Mercury 4* N. af  Moon
15 09 Venus i n  i n f e r i o r  c o n j u n c t i o n
18 03 Regulua 0 . 3  S .  of  Moon Occn.
18 12 J u p i t e r  0®.01 S. o f  Moon Occn.
19 16 Mare 2® S.  o f  Moon
19 21 Sat urn 0®.3 3 .  e f  Moon Occn.
21 08 S o l a t i a *
23 23 Mercury 8® 3 .  a f  P o l l u x
24 21 Uranus S 3 ,  a f  Moon
25 15 Mara 1®.7 3 .  of Saturn
27 06 Neptune 3 3 .  e f  Moon
27 22 Mercury s t a t i o n a r y
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OCTOBERJ U L Y

l 23 Mercury 10 S.  of  P o l l u x
5 19 Earth at  a phe l ion
b 0 8 P l u t o  S t a t i o n a r y
6 19 Venua a t a t i o n a r y
9 09 Aldebaran 0®.8 S .  o f  Moon Ocen.
9 21 Venua 0 .2 S.  of Moon Occn.

11 21 Mercury In i n f e r i o r  c o n j u n c t i o n
15 11 Regulua 0 . 4  S.  of Moon Occn.
IB 05 J u p i t e r  g . 8  S. of  Moon Occn.
17 09 Saturn 0 .7 S.  o f  Moon Occn.
IS 04 Mara 4* S.  of  Moon
22 04 Venua g r e a t r a t  hr 111iancy ( - 4 . 2 )
22 0 5 Uranue 8 S.  of  Moon
2? 13 Mercury a t a t i o n a r y
24 14 Neptune 3 S.  o f  Moon
27 21 Penumhral E c l i p a e  r i s i b l e f ron A f r i c a
30 17 Uronua a t a t i o n a r y

3 02 Mara 1 #S.  o f  Uranua
4 18 Venua 0 . 3  3 .  of  Regulua
5 07 Regulua^O . 5  S.  o f  Moon Ocen.
5 08 Venua 0 . 8  S .  o f  Moon Occn.
7 11 J u p i t e r  2 S .  of  Moon

11 08 Mercury 8 S.  of  Moon
, ( 2 5 ° )11 06 Mercury j r r e t e a t  e l o n g .  1.

12 07 Uranua 5 S .  of  Moon
12 20 Mara 6° S,  of  Moon
14 14 Neptune 3 S.  of Moon
15 00 P lu t o  in c o n j u n c t i o n  « i th Sun
20 06 P a l l a e  at  o p p o a i t i o n
23 08 Mercurj  a t a t i o n a r y  

Mara 4 N.  o f  Antarea  
Aldebaran 0 ° . 8  S.  of  Moon

24 18
28 13 Occ
30 22 Venua 0?5 N. of J n p i t a r

AUGUST

l d 04h Mercury g r e a t o a t  e l o n g .  W. (19 )
5 08 Mercury 8® 3 .  o f  P o l l u x
5 15 Aldebaran 0 . 5  S .  of  Moon Occn.
7 04 Venua 0 . 3 S.  o f  Moon Occn.
9 12 Mercury 2* N. o f  Moon

10 21 So l ar  E c l i p a e  n o t  r i a i b l e  from S. i
12 23 J u p i t e r  1° f .  of  Moon Occn.
13 21 Saturn 1 S.  o f  Moon Occn.
15 23 Mara 5* S.  of  Moon
18 03 Mara 2* N. of S p l e a
18 13 Uranua 5 #S.  of  Moon
20 22 Neptune 3 S.  of Moon 0
24 21 Venua g r o a t e a t a l o n p . V. (48 )
26 08 Pennmbral E c l i p a e  r i a i b l e  from Af
26 14 Mercury i n a up er i or  c o n j un ct i on

SEPTEMBER

i d
_h05 Neptune a t a t i o n a r y

i 20 Aldebaran 0 s . 5 S .  of  Moon Occn.
2 13 Venua 9® 3 .  of  P o l l u x
5 12 Venus 0®.4 S.  of Moon Occn.
8 01 Regulua 0®.4 S.  o f  Moon Occn.
9 15 Mercury 1®,4 S .  o f  Satnra

13 12 J u p i t e r  in c o nj u n c t i o n  with Son
13 20 Mara 6® g .  af  Moon
14 22 Uranua 5 S.  of  Moan
14 23 P a l l a e  a t a t i o n a r y
17 05 Juno in c o n j u n c t i o n  with Sun
17 06 Neptune 3 S.  o f  Moon
22 23 Equinox
23 04 Saturn in c o n j u n c t i o n  with Sun
25 04 Mercury 1® N. o f  S pi ca
29 03 Aldebaran 0 .7 S.  o f  Moon Occn.

NOVEMBER
1 13 Regulua 0®.8 S.  of  Moon Occn.
3 11 Mercury i n  i n f a r i o r  c o n j u n c t i o n
4 00 Venua 0 -6  3 .  of Saturn
4 03 J u p i t e r  3 S.  o f  Moon
4 12 Saturn 2® S.  of Moon
4 13 Venua g® 3 .  o f  Moon

10 13 Mara 2# 3 .  o f  Neptune
10 21 Mara 5 8 j  o f  Moon
10 21 Neptune 3® S .  o f  Moan
12 06 Mercury a t a t i o n a r y
17 16 Venua 4® N . of  Sp i ca
18 03 Uranua in c o n j u n c t i o n  with Sun
19 21 Mercury g r r a t e a t  e l o n g .  W. (20®)
23 00 Aldebaran 0 .  9 8 .  of  Moon Occn
28 03 Cerea a t a t i o n a r y
28 20 Regulua 1® S.  o f  Moon Occn.

DECEMBER
1 19 J u p i t e r  3® S.  of  Moon
1 23 Saturn 2® S .  o f  Moon
3 18 Mercury 0?9 N. of  Uranua
4 23 Venua 4®3. of  Moon
6 02 Uranua 8 S .  of  Moon
9 23 Mara 4° 8 ,  of Moon

11 15 Mercury 8 N.  of  Antarea
14 08 Neptnne i n  c o n j u n c t i o n  with Sun
15 18 P a l l a a  s t a t i o n a r y
18 04 Venua 1 N. o f  Uranua
20 10 Aldebaran 0?9 S.  o f  Moon Occn,
21 19 S o l e t l c e  ♦ 

Venua 6® N. o f  Antarea25 06
26 05 Regulua 1® S.  o f  Moon Occn.
29 09 J u p i t e r  3°  S .  of  Moon
29 10 Saturn 2® S.  o f  Moon
31 06 Juno 0?4 S.  of  Moon Occn.
31 11 Mercury in  a up er ior  c o n j u n c t i o n
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THE SUN 1980

BASIC DATA
D iam e te r: 1 392 000 km (109 tim e s  E arc  
D iam e te r: 1 392 000 km (109 tim e s  E arth  d iam ete r) 
M ass: 1 ,9 9  x 103°  kg (330 000 t im e s  E arth  M ass) 
Surface  T em p era tu re : A pprox. 6000 C 
T em p era tu re  a t c en tre : A pprox. 10 m illion°C

The Sun is  ou r n e a re s t  s t a r .  It is com posed chiefly  of hydrogen and is in a  gaseous s ta te  
th roughout. So hot and dense  is its  in te r io r  that n u c lea r reac tio n s  o c cu r th e re  -  th u s producing 
the en erg y  that is eventually  rad ia ted  from  its su rfa c e . At tim es its su rface  is d is tu rb ed  by 
su n sp o ts (which m ay p e r s i s t  fo r  som e weeks) and f la re s  (short lived).

The E a r th 's  o rb it around the Sun is not quite  c irc u la r .  In 1978 we w ill be c lo se s t  to the 
Sun on Ja n u a ry  2 (perihelion  -  ap p rox , d is tan ce  147 m illion  k m .) and fu rth es t from  the Sun on 
Ju ly  5 (aphelion -  approx . 152 m illion  k m .) During the y e a r ,  the Sun ap p ea rs  to us to m ake a 
com ple te  c irc u it  of the sky ( i .e .  re la tiv e  to  the s ta r r y  background) as indicated in the d iag ra m .

o

P erm an en t dam age to the  eye can be caused  by looking d irec tly  at the Sun. The d iagram  
below show s how a sm a ll te lescope  (o r half a binocular) may be used  to p ro jec t an im age of the 
s o la r  d isk  onto a p iece  of white c a rd . It may a lso  be adv isab le  to stop down the te le sco p e  a p e rtu re  
so that the eyep iece  is not dam aged by the  in tense  light p assin g  through it. Tiny b lack  sunspo ts 
a re  g en era lly  v is ib le  on the o th erw ise  white so la r  d isk  -  if m onito red  o v er a p eriod  of a week o r 
so , the ro ta tion  of the Sun should be ap p aren t.

Sunlight
_ n

^ C a r d b o a rd  Light Shield
A

0 *
u l  T

T elescope  Adjust

,W hite  C ard 

'■-Image of Sun

Focus
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The Sun 1980

TIMES OF SUNRISE AND SUNSET

l\ \P K  T '» V  .A ltB A S  BLOEMFONTEIN J<)HANNESBUBG SALISBURY

Si NRISE SUNSET SLNRISE SUNSET SUNRISE SUNSET SUNRISE SUNSET SUNRISE SUNSET

Jan 1 3Sm 2Gh 0 | m m
09 u / o i m os'- 2 i m .»■* 18m 05h I9m i . h 04™ os* 24m 18* 3 5m

11 IKS 46 20 02 05 06 1» 02 OS 29 19 18 05 25 19 05 05 29 18 37
21 05 55 19 59 05 14 19 00 05 37 19 17 05 33 19 04 05 37 18 38

F*b 1 06 07 19 52 05 24 16 55 05 46 19 13 OS 42 1* 00 05 42 18 36
11 06 17 19 44 05 32 18 49 05 54 19 06 os 49 18 55 05 47 18 32
21 06 26 19 31 05 41 18 39 06 02 18 57 05 5« 18 47 05 52 18 27

Mar l 06 .73 19 23 05 46 19 30 06 06 18 48 06 00 18 39 05 55 18 21
n 06 41 19 11 05 32 18 19 06 13 18 38 06 06 18 29 05 57 18 15
21 06 40 l* 56 05 59 I t On 06 18 18 27 06 11 16 19 06 00 18 06

Apr 1 Of» 1« 11 «16 06 17 5:t 06 25 18 13 06 17 18 06 06 02 17 57
11 0? 04 1H 30 ne 11 1 f 43 06 30 18 03 06 21 17 56 06 04 17 50

07 13 IP 17 06 17 17 31 06 35 17 52 06 25 17 47 06 07 17 43
May i o : 20 19 05 06 24 17 22 06 42 17 44 06 31 17 36 06 10 17 37

l i o; 2S 17 57 06 31 17 14 Of 4» 17 36 06 37 17 31 06 13 17 32
-*i 07 34 17 50 06 36 r OK 06 54 17 30 06 41 17 26 06 16 17 29

Jun i 07 43 17 45 06 43 17 04 07 01 17 27 06 47 17 23 06 20 17 28
n 07 4H 17 44 06 48 17 03 07 05 17 26 06 52 17 22 0« 23 17 27
21 07 51 17 44 06 51 17 04 07 08 17 27 06 55 17 24 06 26 17 29

Jul 1 07 53 1 i 48 06 53 17 Í.7 07 10 17 30 06 57 IT 27 06 27 17 32
11 07 51 17 S3 06 51 17 11 07 08 17 34 06 55 17 30 06 27 17 35
21 07 47 17 58 06 48 17 16 07 05 17 39 06 53 17 35 06 26 17 40

Au* 1 07 3* IS 06 06 42 17 22 07 00 17 45 06 46 17 41 06 23 17 42
11 07 30 18 13 06 34 17 29 06 S3 17 51 06 41 17 46 06 18 17 46
21 07 19 18 20 06 24 17 3a 06 42 17 55 06 32 17 50 06 11 17 48

S<p 1 07 06 18 27 06 12 17 40 06 31 16 01 06 21 IT 54 06 04 17 49
11 Oft 52 18 34 06 00 17 46 06 19 18 06 06 11 17 59 05 55 17 51

Oct
21 06 38 18 41 05 48 17 51 06 07 18 10 05 59 18 03 05 46 17 52

1
11

06 25 18 48 05 37 17 57 05 57 18 16 05 50 18 06 05 39 17 54
06 12 18 55 05 25 18 03 05 45 18 22 05 39 18 12 05 30 17 57

Nov
21 05 58 19 04 05 12 18 09 05 33 18 27 05 27 18 17 05 23 17 59

1 05 46 19 13 05 02 18 17 OS 24 18 35 05 19 18 24 05 16 18 03
11 05 36 19 23 04 55 18 26 05 12 18 44 05 13 18 32 05 14 18 08

Dec
21 05 31 1» 33 04 49 18 34 05 12 18 52 05 08 18 39 05 11 11 13

1
11

05 29 19 43 04 48 16 42 05 11 18 00 05 07 18 46 05 12 16 19
05 26 I t 50 04 46 1' 50 05 11 19 07 05 08 18 53 05 14 18 25

21 05 32 19 57 04 52 ; a 57 05 15 19 14 05 12 19 00 05 18 18 31

SOLAR ECLIPSES

To t al  E c l i p s e  of  the Sun on February 16 w i l l  be v i s i b l e  on •  path  
• e r o e o  A f r i c a  about 5 south of  the  Equator and then through I n d i a  to  China.  
Mid E c l i p s e  i e  a t  10 . 53  a . B.  I t  w i l l  be se en through the whole of  Southern  
A f r i c a  as a p a r t i a l  e c l i p a a  i r o n  about 9 . 2 0  a . a .

The Annular E c l i p s e  of  the  Sun on August 10 w i l l  be seen only  from the  
P a c i f i c  and South Aa er i ca  and a t  a p a r t i a l  e c l i p s e  from the sout he rn p ar t  o f  
North America.  Mid e c l i p s e  w i l l  be a t  9 . 1 2  p.m.
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THE MOON 1980

BASIC DATA
D iam eter: 3 480 km (0,27 of E arth) *
M asa: 7 ,35  x 1022 kg (J/81 of E arth)
Surface G ravity : 0 ,1 6  of E arth
A verage d istance from  E arth : 384 000 km

PHASES AND VISIBILITY NEW MOON

SUNLIGHT

Jan 17d23h19ra May 14 d14h00m Sep 9d12h00:
Feb 16 10 51 Jun 12 22 38 Oct 9 04 50
Mar 16 20 S6 Jul 12 08 46 Nov 7 22 43:
Apr IS 05 46 Aug 10 21 09 Dec 7 16 35

SUNLIGHT

SCHEMATIC DIAGRAM
o r  MOON'S ORBIT

FIRST QUARTER

Jan 24'd1 s'**58
Feb 23 02 14
Mar 23 14 31
Apr 22 04 59
May 21 21 16
Jun 20 14 32
Jul 20 07 51
Aug 19 00 28
Sep 17 15 54
Oct 17 05 47
Nov 15 17 47
Dec 15 03 47 FULL MOON

I

LAST QUARTER

10d13h49m 
9 09 35 
10 01 49 
8 14 06 
7 22 51 
6 04 53 
5 09 27 
3 14 00 
1 20 08 
1 OS 18 
30 18 33 
29 11 59

Jan 2d11h02m Apr 30d09h3Sm Sep 24dl4h08m Dec 29 08 32
Feb 1 04 21 May 29 23 28 Oct 23 22 52
Mar 1 23 00 Jun 28 11 02 Nov 22 08 39
Mar 31 17 14 Jul

Aug
27 20 54 
26 05 42

Dec 21 20 08
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THE MOON'S ORBIT

D ates of A pogee, when the  Moon Is fu r th e s t  fro m  the E a rth  (approx. 407 000 km) and of 
P e r ig e e , when the Moon la c lo sea t to the E a r th  (approx . 357 000 km) a re  given below.

MOON AT PE R IG E E  MOON AT APOGEE

Jan 20 May 13 Sep 25 Jan 8 May 24 Oct 10
Feb 17 Jun 9 Oct 24 Feb 5 Jun 21 Nov 6
Mar 17 Jul S Nov 21 Mar 3 Jul 19 Dec 3
Apr 14 Jul 31 Dec 19 Mar 30 Aug 16 Dec 31

Aug 28 Apr 27 Sep 12

Aa a re su lt  of its  m otion around the E a r th ,  the  Moon a p p ea rs  (o m ake a com ple te  
c irc u it  of the heavens in ju st under a m onth . It o ccas io n a lly  p a s se s  t Iron t of b rig h t s t a r s  
(deta ils given in O ccultatioo  sec tio n  -  page 35) and c lo se  to v is ib le  p lan e ts  (de ta ils  given in 
D iary  pages 4 and 5).

TIMES OF MOONRISE AND MOONSET
T im es fo r B loem fontein , C ape Tow n, D u rb an , Jo h an n esb u rg  and P o r t  E lizab e th  can  be 

obtained from  the ta b le s  on pages 11 to 16.

LUNAR ECLIPSE
Thera w i l l  be ne t rue  e c l i p s e s  o f  t he  Moon t h i s  ye ar  but t he r e  w i l l  be 

t hr e e  penuabral  e c l i p s e e  on March 1 a t  11 p . a . , J u l y  27 at  9  p . a ,  and August  
26 a t  6 a . a .  Tht e n t i r e  e v e n t  w i l l  be se en f r o a  Southern A f r i c a  In the  f i r e t  
two c e a s e  but  a e o n a e t  w i l l  be obscure  the second h a l f  o f  the August  26 e v e n t .

THE SURFACE OF THE MOON
In com m on with the inner p lan e ts  of o u r  s o la r  sy s te m , the  M oon's su rfa c e  su ffe red  

bom bardm ent by n um erous m in o r bodies d u rin g  p e rio d  4 ,5  to  3 ,0  b illion  y e a rs  ago. T h is  has 
produced the heavily  c ra te r e d  topography now v is ib le . Som e p a r tic u la r ly  la rg e  im p ac ts  caused  
la rg e  c ir c u la r  d e p re s s io n s ,  which w ere flooded by m olten  lava from  the M oon's in te r io r .  T hese  
a re  the m aria  baaina which ap p ear sm o o th e r  and d a rk e r  then  the r e s t  of the su r fa c e  (the latin  
w ords m are  and m a ria  com e from  o ld e r t im e s  when they w ere  m is tak en  fo r s e a s ) .  The m a ria  
s u rfa c e s , being younger have few er la rg e  c r a t e r s ,  but the e n tire  su rfa c e  is peppered  with tiny 
c r a te r s  produced by tiny  bodies which have a lso  se rv e d  to plough up the ground thua fo rm ing  the  
rego lith  - a la y e r  of loose  m a te ria l  a m e tre  o r  eo d eep .
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The Moon 1980
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THE PLANETS 19  8 0

BASIC DATA
D ist from P erio d  of M ass D iam eter R otation Inc lination

Sun Revolution Period of E q uato r

10® km y e a rs (E arth  = 1) 103 km to  O rb it

M ercury 88 0,24 0 ,056 4 ,98 59d 7
Venus
E arth

108
150

0,62
1,00

0,817
1,000

12,4
12,8

2V*
23 56m

?
23°27’

M ars 228 1.88 0,108 6 ,7 6 24 37 23 59
Ju p ite r 778 11.9 318 ,0 142,7 09 51 03 04
Saturn 1426 29,5 9 5 ,2 120,8 10 14 26 44
Uranus 2868 84 ,0 14 ,6 47 ,1 10 49 97 53
Neptune 4494 164,8 17,3 4 4 ,6 14 ? 28 48
Pluto 5896 247,6 0 ,9 ? ? 6d? ?

GENERAL
A part fro m  U ran u s, Neptune and P lu to , the  p lan e ts  of o u r a o la r  sy s te m  a r e  am ongst the 

b rig h te s t o b jec ts  in the night sky . Unlike the  d is tan t s t a r s ,  th e i r  re la tiv e  p o sitio n s do not rem a in  
fixed , but con tinually  change a s .  like the E a r th ,  they o rb it  a round  the Sun. T h e ir  a p p a re n t m ove­
m ents ag a in st the s t a r r y  background a re  com plica ted  a s  they re su lt  from  a com bination  of th e ir  
own m otion and the E a r th 's  m otion . T h e ir  b r ig h tn e sse s  a lso  v a ry  c o n s id e ra b ly , a s  both th e ir  
d is tan c es  from  th e 'E a r th  and the v is ib le  p o rtio n s of th e ir  sun lit h e m isp h e re s  ch an g e . Since the 
p eriod  of a p lan e t in c re a s e s  with in c reas in g  d is tan ce  from  the Sun, so we find th a t the  in n er 
p lanets -  M ercu ry  and Venus -  ap p ear to "o v e rtak e"  the  E a r th  in th e ir  o r b i ts ,  w hile  th e  E a rth  in 
tu rn  "o v e rta k e s"  the o u te r  p lan e ts  -  M a rs , Ju p ite r  and S atu rn . The t e r m s  given in astro n o m y  to 
the various S u n -E a r th -P la n e t con fig u ra tio n s a re  i llu s tra te d  in the  accom panying d ia g ra m . D ates 
of such co n fig u ra tio n s o ccuring  in 1978 a re  lis te d  ch ro n o lo g ica lly  in the D ia ry  (pages 4 and 5) 
and a re  a lso  m entioned  in the  text below .
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TIMES OF RISING AND SETTING
The tim e s  of r is in g  and se ttin g  given by th e  d iag ra m  a re  a c c u ra te  fo r position  3 0 ° E as t. 

30° South, and ap prox im ate ly  c o r re c t  fo r  o th e r  p lac es  in Southern  A frica . S tr ic tly  speak ing , 
c o rre c tio n s  fo r la titude  and longitude should be app lied , but the  la titu d e  c o rre c tio n  is ,  in g en era l 
su ffic ien tly  sm a ll to be ignored and in no c a se  will exceed  IS m in u te s . Longitude c o rre c tio n s  a re  
given on page 44.

The sc a le s  a t  the  bottom  of th e se  pages a re  fo r  finding r is in g  o r  se ttin g  t im e s  of any object 
of which the righ t a scen sio n  and d ec lin a tio n  a re  known. Set d iv id e rs  o r  a s t r ip  of p a p e r from  the 
index at the c en tre  of the  sc a le  to  the o b je c t 's  d eclin atio n  and in the  d ire c tio n  d e s ire d  fo r  e ith e r

J A N  FEB M A R  A P R  MAY  JU N
5 p.m.

6 p.<

7  p . m .

S p . m .

9 p. m.

10 p. m .

11 p m .

M i4ni§  M

1 p.m.

7 p .i

3 •. m,

4 m.n

3 p . m .

i  p«

7 p.m.

. , . | , 11 1111 i i l n i . l i . i i l i i l l l i l i l l l l n  1 11 l i I i i i i I ■ |____|______|________|—

l -‘- L  4 0  3 0  2 0  10 O 10 2 0  301 _ « 0  SO 8 0
ss so

S.A. ± I2h
NO*TH DECLINATION

R I S I N G
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r is in g  o r  se ttin g . M easure  th is  sam e d is tan c e  and d ire c tio n  along the m idnight l in e , beginning at 
the ob jec ts  right ascension  indicated  by the n u m e ra ls . (Should th is  end point fa ll ou tside  the c h a r t ,  
12 h o u rs  should be added to  o r  su b tra c te d  from  th e .r ig h t  a scen sio n . R ese t the  d iv id e rs  using  the 
end of the  sc a le  instead  of the  c e n tre  index, and m e a su re  in the opposite  d ire c tio n  to th a t f i r s t  
used). Through the point e s tab lish e d  draw  a line  p a ra l le l  to the  F i r s t  P o in t of A rie s  t r a n s i t  line 
(indicated  by the dashed line on the c h a r t) .

JUL AUG SEP OCT NOV DEC
5 p m.

6 p. m.

7  p."» .

8 P-m.

9pm

10pm.

11 p m.

Mid night

1 o .m .

2 o m.

3 o .m .

4 a. m

5 o .m .

6 o.m.

7  o .m .

}

1 l i l l l l i l l l l l l k l l l i l l l l l i l ■ 111 i 11 1 I i 1 i__ l -  i ___ ____________ i
60 50 40  30  

N O R T H  D E C L IN A T IO N
20 10 0  10 20 

S E T T I N G

30 40  
S O U T H

50
D E C U  NAT  IO N

58
r a . ± i:
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OBSERVING THE PLANETS
To the naked eye, planets appear os virtually pinpoint sources of 

light. However, their disks can be readily resolved with the aid of a 
small telescope. Even so, their angular diameters are of the order of 
10 seconds of arc - roughly 1/200 of the Moon's angular diameter - so 
it is not always possible to distinguish details on their disks. The 
disks of Mercury and Venus are only seen fully illuminated when they 
are furthest from us - as they draw closer, their disks grow larger 
but the phase changes to a crescent as we see more of their dark hemi­
spheres. In contrast, the disks of the outer planets are always seen 
fully or near fully illuminated.
MERCURY

The innermost planet. Mercury, resolves around the Sun faster than 
any of the other planets. Being close to the Sun it can only be seen 
just after sunset or just before sunrise, when it is near greatest 
elongation (greatest angle between Mercury and Sun as seen from the 
Earth). Except when in transit, it can never be seen near inferior 
conjunction (passing between Earth and Sun) or near superior conjunction 
(passing round the far side of the Sun). The angular diameter of 
Mercury's disc rarely exceeds 10 seconds of arc so it is difficult to 
make out any features on the disc, but phases (like those of the Moon) 
might just be visible. Close up photography by the Mariner 10 space­
craft has shown that the planet's surface is incredibly similar to 
that of the moon.

d h d h d h
G r e a t e s t  e l o n g a t i o n  Ea st Feb 19 1 4 ( 1 8 ° ) Jon 14 1 8 ( 2 4 ° ) Oct 11 0 6 ( 2 5 ° )
S t a t i o n a r y .............................. Feb 25 13 Ju n 27 22 Oct 23 08
I n f e r i o r  c o n j u n c t i o n  . . . Mar 8 08 Ju 1 11 21 Nov 3 11
S t a t i o n a r y  .............................. Mar 18 17 Ju 1 22 13 Nov 12 06
G r e a t e s t  e l o n a g t i o n  West Apr 2 1 9 ( 2 8 ° ) Aug 1 0 4 ( 1 9 ° ) Nov 19 2 1 ( 2 0 ° )
S u pe r i o r  c o n j u n c t i o n  . . . J an 21 11 Hay 13 11 Aug 28 14

Dee 31 11
VENUS

Venus w i l l  be Been in the e v e n in g  sky t i l l  June but » f t e r  t h « t  w i l l  be 
too c l o s e  to t he  sun f o r  v i e w i n g  t i l l  . b o u t  the  b e g i n n i n g  of  J u l y  a f t e r  
which i t  w i l l  be i n  the morning sky t i l l  the end o f  the  y e « r .  I t »  
apparent  d i a me t er  w i l l  change from 12" i n  Jsn u ar y  to  58" i n June »rd to 
11" at  the end o f  the  y e a r .  I t  w i l l  be b r i g h t e s t  - 4 . 2  a t  the h e g i nn in g  
of  Hay ard - 4 . 2  i n  l a t e  J u l y .

MARS
Mara r i s e s  b e f o r e  mi dni gh t  a t  the  b e g i n n i n g  of  the ve ar  and i a  a t  

o p p o a i t i o n  on February 2 5 , when i t  i a  v i s i b l e  t hr ough out  the  n i g h t  aa 
a red di sh  o b j e c t  in Leo.  I t s  e a s t e r n  e l o n g a t i o n  g r o d u a l l v  d e c r e a s e s  
( w h i l e  i t  remains  i n  Leo,  p a s s i n g  4 X o f  Regul us  on March 17 and 1?8 N.  
of  Regulua on A p ri l  2 9 ) ,  and from the  b e g i n n i n g  of  June onwarda i t  ia  
v i s i b l e  o nl y i n the e ve n in g  sky ( moving from 1 eo through V ir g o ,  p a s s i n g  
2 N. o f  S p i e s  on August  18,  and then through Li br a and S c o r p i o s ,  p a s s i n g  
4°N. o f  Antares  on October  24 ,  Ophiuchua and i n t o  S a g i t t a r i u s  i n  U i d -  
No v ea be r) .  At the  end o f  t he  ye ar  Kars e n t e r s  C a p r i c o r n u s . Mars i a  in  
c o n j u n c t i o n  with J u p i t e r  on March 2 and May 4,  ond wi th Sat urn on June 25.
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The Planets 1980

j u p i t *^
J u p i t e r  i s  ■ prominent  o b j e c t  in the  e v en i n g  (by t i l l  August .  Proa  

November i t  w i l l  be ■ morning sky o b j e c t .  I t  i s  s t  i t s  b r i g h t e s t  ( a s g . - 2 . l )  
i n  February f a d i n g  to  - 1 . 8  i n September and then b r i g h t e n i n g  t o  - 1 . 8  i n  
December.  Beosmse o f  i t s  l a r g e  angular  s i s e ( 4 2  seconds of  s r c  s t  o p p o s i t i o n  
4 . 4 s u  from g a r t h , 28 s ec onds  Of are a t  c o n j u n c t i o n  A. 4au) ,  J u p i t e r  makes 
an e x c e l l e n t  o b j e c t  f o r  a smal l  t e l e s c o p e .  I t  ia  o f t e n  p o e s i b l e  to  see  
f e a t u r e s  on the  d i s c :  dark and l i g h t  c lou d bands running p a r a l l e l  to the  
equat or  and s p o t s ,  i n  p a r t i c u l a r  the famous Great  Hed S p ot ,  Theae are  
i n d i c a t e d  in  the diagram be l ow.  The g r e a t  Red Spot  i s  not  always v i s i b l e  
besauee  of  the  r o t a t i o n  of  the p l a n e t .  Alao c l e a r l y  v i s i b l e  ere  f our  of  
J u p i t e r ' s  f o u r t e e n  moons.  An e n t i r e  s e c t i o n  of  t h i s  Handbook i a  devoted  
to the  movemente of  t he ae  s a t e l l i t e s  snd t he  Phenomena a s s o c i a t e d  wi th  
them( s e e  page 2 3 ) .  J u p i t e r  i s  now known to  have a r i n g  s i m i l a r  to  t ho s e  
of  Saturn end Uranus.

SATURN

Sat urn i s  in the c o n s t e l l a t i o n  of  Virgo t i l l  e a r l y  Apri l  and in  Leo t i l l  
mid J u l y  when i t  r e t u r n s  to  V ir g o .  I t  w i l l  be c l e a r l y  seen i n  the  evening  
sky t i l l  September end i n the  morning aky from October  u n t i l  t he  end o f  
the y e a r .  I t  i s  s t  i t s  g r e a t e s t  b r i g h t n e s e ( m a g .  0 . 8 )  s t  o p p o s i t i o n  on 
March 14,  The diagram be l ow ahowe i t s  appearance through a smal l  t e l e s c o p e  
( t h e  s c a l e  I s  the sane as f o r  J u p i t e g  diagram) -  i n c l u d i n g  the s p e c t a c u l a r  
r i n g  sys tem.  The e n j l e  v a r i e s  from 6 i n  January to 1 i n March,  A in Jnne 
1* in  October  and A i n  January .

URANUS
Uranus, at opposition on May 14 and conjunction on November 18, la , 

the conatsliation of Libra all year. It is on the border of naked eye n 
visibility (magnitude 'S .'J at opposition) and may be found with the aid of 
binoculars and inferences to the accompanying finding chart, which shows all of the stars in the region down to tha same faintness. Vith a small 
telescops, its disc (angular dlaswtsr k seconds of arc) may Just bs 
distinguished. Uranus is now known to have rings similar to those of Saturn.
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NEPTUNE The Planets 1980
Neptune lie s  in the con ste lla tio n  of Ophiuchus c lo se  to  the consp icuous co n ste lla tio n  of 

Soorpius. i t  is fa r  too fa in t to  be seen  with the naked eye -  m agnitude 7 ,7  a t opposition  on June )2 - 
but may be located  using  the finding c h a r t  below (which shows a ll s t a r s  down to m agnitude 7,7) and 
a sm a ll te le sco p e . Us ang u la r d ia m e te r  is only 2 ,5  seconds of a r c ,  but its  n o n -s te lla r  ap p earance  
should aid In iden tification .

16h0 0 m 15h3CT IS^OO" U h30m 14*’ 0 0 m

PLUTO
D uring the y e a r  Pluto m oves In the  conste lla tion  of V irgo  betw een the co o rd in a te s  

RA 13^34m and 13“53m and Dec +6?3?' and +8°51 '•  Since it la  v e ry  fa in t,  m agnitude 14, It 
can only be found using a la rg e  te lesco p e  and sp ec ia lly  p re p are d  finding c h a r ts .

18h00m 17K30 "  17K00m 16h30m 16h00m
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TH E MOONS OF 
JU PITER  AND SATURN 1980

JUPITER’S MOON
One of the m o st po p u lar s ig h ts  fo r  an o b s e rv e r  w ith a  sm a ll  te le sc o p e  is  Ju p ite r  and its  

m oons. F o u r of J u p i te r 's  fo u rteen  m oons a re  la rg e  enough to  be se e n  v e ry  e a s ily  - they  would even  
be v is ib le  to  the  naked eye w e re  it not fo r  the  g la re  of th e  m o th e r p lan e t. In o rd e r  of in creas in g  
d is ta n c e  from  Ju p ite r ,  the  fo u r m oons a re  lo , w hich o rb i ts  once around  J u p ite r  in le s s  than  2 d a y s ; 
E u ro p a , 3 j  d a y s ; C anym ede, 7 d a y s ; and C a llis to  w hich ta k e s  17 d a y s  fo r  a  fu ll c irc u it .  All the  
o r b i ts  l ie  in J u p i te r 's  e q u a to ria l p lane and the  sy s te m  is se e n  a lm o s t edge on. As the m oons 
c i r c le  J u p i te r ,  they a p p ea r to  o sc illa te  from  s id e  to  s id e  a lte rn a tiv e ly  p a ss in g  in fron t of and 
behind the  p lane t. T h e ir  co n fig u ra tio n s change fro m  night to  night and a re  shown in the  d iag ra m s 
on pages 26 and 27.

EVENTS RELATED TO THE MOONS PASSING IN FRONT OF AND BEHIND 
JUPITER

The tab le  below l is ts  a ll ev en ts  o c c u rr in g  betw een the  end of tw iligh t and Just a f te r  
m idnight when the  p lanet is above the  h o rizo n  in S outhern  A frica .
E xplanation  of tab le :

D ate and p red ic ted  t im e s  a re  g iven  -  th ese  a re  fo r  m id -p h en o m en a  and a r e  not instantaneous. 
T he m oons concerned  a re  I -  lo III -  G anym ede

11 -  E uropa  IV -  C a llis to

Phenom ena -  the ab b rev ia tio n s used  a re :

E c . -  E c lip se : the s a te l l i te  p a sse s  through th e  shadow of J u p i te r  D -  D isap p earan ce
O c . -  O ccultation: the sa te l l ite  is  o b scu red  by the d isk  of J u p i te r  R -  R eap p earan ce

T r .  -  T ra n s it :  the s a te l l i te  c r o s s e s  th e  d isk  of J u p i te r  1 -  In g ress
Sh. -  Shadow tr a n s i t :  the shadow  of th e  s a te l l i te  t r a n s i t s  th e  d isk  E -  E g re s s

F .b  1 20 25 I I I  Tr E
3 22hSJ* I I I Sh I 2 22 35 IV Oc R
4 22 27 xz Oc R 3 22 01 XI Sh I
5 23 40 I EC 0 23 01 I I  Tr I
6 22 01 I Tr 1 5 20 49 I I  Oc R

23 17 I Sh E 23 03 1 Sh X
? 00 1« z Tr E 23 3u I Tr X
9 00 02 IV Tr E 4 20 11 I Ec D

10 00 58 XI Sh I 22 55 I Oc R
12 00 48 I I Oc R 7 20 11 X Tr E
1) 22 54 I Sh I 8 20 18 1ZI Tr I

23 48 I Tr I 22 IS I I I  Sh E
14 23 12 I Oc R 23 44 I I I  Tr E

23 56 I I I Oc R 10 22 40 IV Sh I
14 23 57 IV Ec R 12 23 03 XI Oc R
u 22 40 12 Ec 0 14 2 i 41 I Sh E
22 22 14 1 Tr E 2 i 55 I Tr E
27 22 19 II Sh E 15 22 39 I I I  Sh I

23 17 II Tr E 23 34 I I I  Tr I
2B 23 49 1 Ec D 19 22 13 II  Ec D
29 21 40 I Tr I 20 23 59 I Ec D

23 24 I Sh E 21 19 26 II  Sh E
30 00 01 I Tr E 19 34 II  Tr E

21 18 I Sh I

21 23

2 3

F«b 21 23h 3$* I Sh E
23 38 I Tr E

22 20 49 I Oc R
27 20 06 IV Tr E

20 57 IV Sh E
28 21 50 II Tr E

22 03 IX Sh E
23 06 I Tr I
23 12 I Sh I

29 20 15 I Oc D
22 41 I Ec R

Mar 4 19 44 I II Oc D
6 21 11 IX Tr I

21 44 II Sh I
23 04 IV Oc D

7 21 S9 I Oc D
8 19 28 II Ec R

19 35 I Sh I
21 32 I Tr E
21 51 I Sh E

11 ‘ 23 03 I I I Oc D
13 23 28 11 Tr I
14 23 44 I OC D
15 21 01 I Tr I

I Tr I



Apr

The Moons o f  Jupiter and Saturn 1980
Mar 21 29 1 Sh I Apr 22 13 I Sh E May 25 23rl4 6W I I Ec R

22 02 II EC R 23 29 I I I  Oc R 27 18 45 I I Sh E

23 16 I Tr E 24 19 31 I EC R 29 16 55 I I I Oc R

23 45 I Sh E 25 18 58 I I  Sh E 19 54 IV Ec D

16 20 58 I Ec R 20 32 IV Oc D 20 31 I I I Ec D

22 19 30 I I I Tr E 29 23 2 B I Oc D 30 22 46 I Tr I

20 32 I I Oc D 30 20 43 I Tr I 31 20 02 I Oc D

22 03 I I I Sh E 21 34 II  Oc D Jun 1 18 29 I Sh I

22 46 I Tr I 21 53 I Sh I 19 30 I Tr E

23 23 I Sh I . h m 20 43 I Sh E

21 19 37 IV Ec 0
30 22’ 58 I Tr E 21 02 I I Oc D

19 56 I OC 0
23 41 I I I  Oc D 2 18 04 I Ec R

22 S3 I EC R
May 1 00 07 I Sh E 3 18 31 II Sh I

23 44 IV Ec R
21 26 I Ec R 16 52 I I Tr E

24 19 26 I Tr E 2 18 36 I Sh E 21 22 II Sh E

20 07 1 Sh E 18 42 I I  Sh I 5 19 25 I I I Oc D

29 19 25 I I I Tr I 19 10 I I  Tr E 22 59 I I I Oc R

22 31 I I I Sh I 21 36 I I  Sh E 6 21 17 IV Tr E

22 50 II Oc 0 4 18 27 I I I  Sh I 7 21 59 I Oc D

22 55 I I I Tr E 20 37 IV Sh E 8 19 11 I Tr I

30 21 42 I Oc 0 21 53 h i  Sh E 20 24 I Sh I

31 IB 59 I Tr I 7 22 35 I Tr I 21 26 I Tr E

19 56 I Sh I
23 47 I Sh I 22 38 I Sh E

- J h -I» 8 19 49 I Oc D 9 1? 48 I I I Sh E
31 20 10 II Tr E 23 22 I Ec R 20 00 I Ec R21 OB IV Tr I 9 18 16 I Sh I 10 18 39 I I Tr I21 14 I Tr E 18 48 I I  Tr I 21 08 I I Sh I21 48 II Sh E 19 18 I Tr E 21 33 I I Tr E22 01 I 8h E 20 31 I Sh E 12 16 14 I I Ec R1 19 17 I Ec R 21 20 I I  Sh I 15 21 08 I Tr I5 22 53 I I I Tr I 21 43 II  Tr E 16 18 23 I I I Sh I6 23 30 I Oc D 10 17 50 I Ec R 18 26 I Oc D7 19 38 II Tr I 11 18 36 II  Ec R 21 47 I I I Sh E20 46 I Tr I 20 52 I I I  Tr E 21 55 I Ec R21 31 II Sh I 22 26 I I I  Sh I 17 19 02 I Sh E21 40 I Sh I 12 17 51 IV Oc R 21 22 II Tr I22 30 II Tr E

23 01 I Tr E
15 21 42 I Oc 0 19 20 49 II EC R
16 18 56 I Tr I 23 17 45 I I I Tr I23 56 I Sh E 20 11 I Sh I 20 25 I Oc Da 21 12 I Ec R 21 11 I Tr E 21 16 I I I Tr E9 16 24 I Sh E 21 23 I I  Tr I 24 17 35 I Tr I19 01 II Ec R 22 25 I Sh E 16 43 I Sh I20 05 I I I EC R 23 57 I I  Sh I 19 51 I Tr E14 22 03 II Tr I 17 00 17 I I  Tr E 20 57 I Sh E22 35 I Tr I

23 35 I Sh I
19 46 I Ec R 25 18 19 I Ec R

15 00 06 II Sh I
16 21 11 I I  Ec R 28 16 31 I I Sh E

21 16 I I I  Tr r
19 46 I Oc D J u l 1 19 34 I Tr I

23 07 I Ec R
20 22 41 IV Tr i

1 jOhJ7I" I Sh X22 20 00 I I I  Ec R
16 18 04 I Sh I 3 21 06 II Oc D23 37 I Oc D

19 17 I Tr E 4 19 S3 I I I Ec R23 20 51 I Tr I
19 49 111 Oc R 5 16 17 II Sh X22 06 I Sh I
20 18 I Sh K 19 06 XI Tr E23 06 I Tr E
20 33 III Ec D 9 18 53 X Oc D24 18 06 I Oc D
21 36 II Ec R 10 18 19 I Tr E21 41 I Ec R

17 22 41 IV Sh I 19 IS I Sh E25 16 26 I I  Oc D
22 21 36 I Oc D 20 16 IV Sh E

16 49 I Sh E23 16 52 I Tr I 12 19 00 II Tr X
19 07 I I Oc D 17 18 02 I Tr I
19 57 I I I Oc D 16 55 I Sh I
19 58 I Sh I 2« 17 33 I Sh E
21 07 I Tr E 29 16 19 I I I Sh I

1$ 50 I I I  Tr E
30 19 12 II  Sh E
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1 n e  lY ltn jn s  u] J Uf f i i e r  ariu  m i i u m  i r OU

20h 30™ II Sh E May <) 2 0»* laf1 i r Tr £ K-.y 16 20U10M II Tr I
4 22 29 I Oc D 10 18 01 IV Ec R 18 19 54 II Ec R
S 19 39 I Tr I 11 17 17 i i Ec R 19 19 14 III Sh E

20 52 I Sh I 12 21 36 i Tr I 20 20 54 I Oc D
21 55 I Tr E 22 47 I Sh I 21 18 03 I Tr I

6 20 31 r Ec R 13 Id 56 i Oc D 19 11 I Sh I
7 17 38 i Sh £ 14 17 16 r Sh I 21 20 20 I Tr E
8 20 23 h i Oc R 18 21 i Tr E 21 28 I Sh E

21 47 h i Ec D 19 33 t Sh E 22 18 50 I Ec R
9 17 48 i i Tr I 15 20 56 h i Oc D 2S 17 23 II Oc D

20 16 i i Sh I

SATURN’S MOONS South

S a tu rn 's  m oons a r e  c o n sid e ra b ly  fa in te r  than  the lo u r  G a lilean  m oons of Ju p ite r . The 
d iag ra m  show s the o rb its  of fo u r of S a tu rn 's  ten  m oons. T he e a s ie s t  to find is  T itan  (m agnitude 
8 ,5 ) ,  a cco rd in g  to  th e  d ia g ra m  and th e  in fo rm atio n  in the  tab le  below (which c o v e rs  th e  p e n o a  
when Saturn  is c le a r ly  v is ib le  in the  evening sky).

TITAN 1980
East*]ro I n f  e r l o r West* rn S u p t r i o r

E1 onigat:ion Conjunc t i o n E 1 origat i OD Canjunc t i  an

J an ». 25 Jan 13, 29 Jan 1. 17 J an 5, 21
Fab 10, 2ft Feb 14 Feb 2, 18 Fab «, 22
Mar 13, 29 Uar 1. i e Uar 4 , 20 Uar 9, 26
Apr 13. 29 Apr 1. 17 Apr 3, 21 Apr », 26
May 15, 31 Way 3, 19 Uay 7, 23 Uay 11. 27
J uo i e Jun 4 , 20 Jun 8, 24 Jun 12. 28
Jul 12. 18 J u l 6, 22 Jul 10, 26 Ju 1 H , 30
Aug 3 Aug 7 Aug 11 Aug 15

- _ _ Oct 30 _ _

N»v 7 . 23 Nev 11. 27 Nov 15 Nov 3, 19
Dec 25 Dec 13, 29 Doc 1. 17 Dec 5. 21
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COMETS AND METEORS
COMETS

Com ets a r e  c e le s t i a l  bodies moving around the sun ,  m os t ly  in v e ry  e longated o rb i ts .  The 
typical com et c o n s i s t s  of a nucleus surrounded  by a  hazy a u ra  of gas and dust  called  the co m a ,  
and in many c a s e s  th e re  is a toil s t re tch ing  away from  the sun. Faint c o m e ts ,  s e v e ra l  of which 
a r e  d iscovered  eac h  y e a r ,  usua lly  appear  only as fuzzy pa tches  without nucleus o r  t a i l ,  though 
th e re  may be a c e n t r a l  condensation.

While they a r e  believed to be t ru e  m e m b e rs  of the so lar ,  s y s te m ,  c o m e ts  differ  rad ical ly  
from the p lane ts  in tha t  t h e i r  o r b i t s ,  bes ides  being highly e c c e n t r i c ,  a r e  inclined at all  angles  to 
the plane of the e c l ip t ic ,  and th e i r  motion may be d i r e c t  (like that  of the planets) o r  r e t ro g ra d e .  
Compared with that  of a p lane t ,  a c o m e t 's  m a s s  is a lm o s t  negligible ;  near ly  all  th is  m a s s  is 
concen tra ted  in the nuc leus ,  which is believed to be not one solid  piece  but composed of many 
s e p a ra te  p a r t i c l e s  of v a r io u s  s i z e s .

C om ets  a r e  the m os t  m y s te r io u s  and c ap r ic io u s  of s o l a r  sy s tem  o b jec ts  and the nature  
of the physical chan g es  which they exhibit is s t i l l  not fully understood .

O b s e rv e r s  with quite  m odest  equipm ent,  say  a re f ra c t in g  te le sco p e  of not l e s s  than 
7 .5  cm ,  can  do usefu l  w ork  by following known com e ts  and re p o r t in g  on th e i r  ap p ea ran ce .  The 
abil ity to make a c c u ra te  b r ig h tn e ss  e s t im a te s  is e sp ec ia l ly  useful and well w or th  cult ivat ing . 
Sweeping the sky fo r  new c o m e ts ,  though req u ir in g  c o n s id e rab le  pa tience  and p e r s e v e r a n c e ,  is 
a lso  well within the  scope  of the equipment mentioned.

Many of the  f a in te r  com ets  a re  undoubtedly e scap ing  d e tec t io n ,  p a r t icu la r ly  in the 
Southern sk ie s  which a re  not being as intensively se a rc h e d  as  the N o r th e rn .  T h e re  is a need 
fo r  m ore  a m a te u r s  to undertake  th is  work.

In te res ted  p e r so n s  a r e  asked  to contact  the D i re c to r  of the  Com et and M eteor  Section at 
90 Malan S t re e t ,  R iv ie ra ,  P r e t o r i a  0084.

METEORS
M eteors  o r  "shooting  s t a r s ” result  f rom  sm a l l  bodies en te r ing  the E a r t h ' s  upper a tm o sp h e re ,  

and a re  g enera l ly  seen  in g r e a t e r  abundance a f te r  midnight (due to the d irec t ion  of the E a r t h ' s  
motion) than in the e a r ly  evening.

T here  a r e  two c a teg o r ie s  of m e te o rs  - the sporad ic  ones and the sh o w ers .  A m e te o r  
shower com es f rom  a c e r t a in  d irec tion  in space  (the Radiant) and is thought to be assoc ia ted  
with the r e m a in s  of a  c o m e t .  When the E a r th  p a s s e s  c lose  to the c o m e t 's  or ig ina l  o rb i t ,  such a 
shower can be expec ted .  A l is t  of these  p red ic ted  show ers  is given in the table opposite .

The t e r m  " s h o w e r” is pe rhaps  m is lead ing  (as the table  indicates);  the m o s t  p ro l if ic  of 
these  show ers  n o rm a l ly  y ie lds  an average  of l e s s  than one m e te o r  p e r  minute .  On r a r e  occas ions  
however,  a s  in the  c a s e  of the Leonids,  th e re  is a phenomenal r i s e  in the nu m b er  of m e te o rs  
observed.

T h ere  is a lw ays the poss ib i l i ty  of new sh o w ers  o c c u r r in g ,  and any l a r g e - s c a l e  m e te o r  
activity observed  on da te s  o th e r  than those m entioned should be reported  without delay.

R eports  by a re l iab le  o b se rv e r  of the num ber  of m e te o rs  seen  coming from  a p a r t i c u la r  
radiant in a given pe r iod  a r e  always useful ,  but the best  work is done by organ ised  te a m s  making 
a full sky co v erag e .

" F i r e b a l l s "  a r e  m e te o rs  of a luminosi ty  equalling or exceeding that o f  the b r ig h te s t  p lane ts .  
Accura te  r e p o r t s  of t h e i r  path  among the s t a r s ,  o r  t h e i r  alt i tude and az im uth ,  at spec il ic  t im e s ,  
a r e  of g re a t  va lue ,  p a r t i c u la r ly  if made by o b s e r v e r s  at d if feren t  p laces  along the t r a je c to ry .  
Details  of b r ig h tn e ss  (compared with Venus,  Moon e tc . )  s iz e  and fo rm ,  c o lo u rs  and any t r a in  
o r  s t r e a k ,  a r e  a lso  im portan t.
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THE STARS

CONSTELLATIONS
A p a r t  f r o m  o u r  S u n  a l l  th e  s t a r s  t h a t  w e  s e e  a r a  a o  i n c r e d i b l y  d i s t a n t  t h a t ,  d e s p i t e  t h e i r  h i g h  s p e e d  

v e l o c i t i e s ,  t h e i r  a p p a r e n t  p o s i t i o n s  c h a n g e  b y  o n l y  m in u t e  a m o u n t s  e a c h  y e a r .  C o n s e q u e n t l y  t h e  p a t t e r n s  th a t  

t h e y  f o r m  a p p e a r  u n c h a n g e d .  T h e  G r e e k s  a n d  o t h e r  a n c i e n t  c i v i l i s a t i o n s  i d e n t i f i e d  t h e s e  p a t t e r n s ,  o r  c o n s t e l l a ­

t i o n s ,  w i t h  v a r i o u s  m y t h o l o g i c a l  c h a r a c l e r a  a n d  c r e a t u r e s ,  a n d  m o s t  o f  th e  n a m e s  t h e y  g a v e  a r e  s t i l l  u s e d  

t o d a y .

In  a l l  t h e r e  a r e  8 8  c o n s t e l l a t i o n s ,  r o u g h l y  o n e  h a l f  o f  w h i c h  w o u l d  b e  a b o v e  t h e  h o r i s o n  a t  a n y  o n e  t im e .  

S o m e  c o n t a i n  d i s t i n c t i v e  p a t t e r n s  o f  b r i g h t  s t a r s  a n d  a r e  r e l a t i v e l y  e a s y  t o  f i n d ;  o t h e r s  a r e  d i f f i c u l t  t o  l o c a t e ,  

e v e n  w i t h  s u i t a b l e  m a p s .  T h e  S o u t h e r n  C r o s s  a n d  C e n t a u r u a ,  O r i o n  a n d  T a u r u s ,  S c o r p l u a  a n d  S a g i t t a r i u s ,  a r e  

f e a t u r e d  l a t e r  i n  t h i s  s e c t i o n .  D e t a i l e d  i n f o r m a t i o n  o n  o t h e r  c o n s t e l l a t i o n s  I s  b e y o n d  t h e  s c o p e  o f  t h i s  h a n d b o o k  

a n d  i n t e r e s t e d  o b s e r v e r s  a r e  a d v i s e d  t o  o b t a i n  a  s u i t a b l e  s t a r  a t l a s .

STAR NAMES
W i t h i n  e a c h  c o n s t e l l a t i o n ,  th e  b r i g h t e s t  s t a r  i a  g e n e r a l l y  l a b e l l e d  a { A l p h a ) ,  th e  next B ( B e t a )  and s o  o n  

t h r o u g h  t h e  G r e e k  a l p h a b e t .  M o a t  o f  t h e  b r i g h t e s t  s t a r s  a l s o  h a v e  t h e i r  o w n  n a m e s  -  u s u a l l y  o f  a r a b i c  o r i g i n .  

F o r  e x a m p l e  a C a n i e  M a j o r ! * ,  o t h e r w i s e  k n o w n  a s  S i r i u s ,  i s  t h e  b r i g h t e s t  s t a r  i n  t h e  c o n s t e l l a t i o n  C a n i s  

M a j o r .

STELLAR MAGNITUDES
T * w  a p p a r e n t  b r i g h t n e s s  o f  a  s t a r  -  w h i c h  d e p e n d s  b o t h  o n  i t s  t r u e  l u m i n o s i t y  a n d  i t s  d i s t a n c e  -  ia  i n ­

d i c a t e d  b y  i t s  m a g n i t u d e .  E q u a l  i n t e r v a l s  o f  m a g n i t u d e  r e p r e s e n t  e q u a l  r a t i o s  i n  l i g h t  i n t e n s i t y .  A  s t a r  o f  

m a g n i t u d e  1 , 0  { t y p i c a l  o f  t h e  b r i g h t e s t  s t a r s  i n  t h e  n i g h t  s k y )  w o u l d  b e  e x a c t l y  o n e  h u n d r e d  t im e s  m o r e  

l u m i n o u s  t h a n  a  a l a r  o f  m a g n i t u d e  6 , 0  (a b o u t  th e  l i m i t  o f  v i s i b i l i t y  t o  t h e  n a k e d  e y e ) .  T h e  m a p s  i n  t h i s  s e c t i o n  

s h o w  s t a r s  d o w n  t o  m a g n i t u d e  4 , 5 .

STELLAR DISTANCES
D i s t a n c e s  a r e  o f t e n  e x p r e s s e d  i n  u n i t s  o f  l i g h t  y e a r s  -  t h e  d i s t a n c e  l i g h t  w o u l d  t r a v e l  i n  a  y e a r  ( e q u a l  

t o  » . &  x  1 0 2 2  k m ) .

DOUBLE STARS
I t  n o w  a p p e a r s  t h a t  s i n g l e  s t a r s  s u c h  a s  o u r  S u n  a r e  th e  e x c e p t i o n ,  t h e  m a j o r i t y  o f  s t a r s  b e i n g  d o u b le  

o r  m u l t i p l e  -  t w o  o r  m o r e  s u n s  i n  o r b i t  a r o u n d  o n e  a n o t h e r .

STAR CLUSTERS
T h e s e  a r e  o f  t w o  c o m p le t e l y  d i f f e r e n t  s o r t s .  G a l a c t i c  c l u s t e r s ,  h a v i n g  o f  t h e  o r d e r  o f  1 0 0  s t a r s ,  a r e  

f o u n d  c l o s e  t o  t b s  p l a n e  o f  t b s  M i l k y  W a y .  T h e  o n e s  w e  c a n  a s e  a r e  r e l a t i v s l y  n e a r b y .  G l o l w l a r  c l u s t e r s  

a r e  m u c h  l a r g e r  a n d  t a r  m o r e  d i s t a n t .  T h e y  c o n t a i n  o f  t h e  o r d e r  o f  1 0 0  0 0 0  s t a r s  e a c h  a n d  a r c  s e e n  a b o v e  

a n d  b e l o w  t h e  M i l k y  W a y  o n  t h a t  a id e  o f  t h e  s k y  t o w a r d s  t h a  c e n t r e  o f  o u r  g a l a x y .  S o  g r a a t  i t  t h e i r  d i s t a n c e  

t h a t  s m a l l  t e l e s c o p e s  f a l l  t o  r e s o l v e  i a d i v l d u a !  a u r a  -  i n s t e a d  t h e y  a p p e a r  a s  f u s s y  b a i t s .

NEBULAE
P o s s i b l y  o n e  t h i r d  o f  t h e  m a t t e r  i a  o u r  r e g i o n  o f  t h e  G a l a x y  i s  I n  t h e  f o r m  o f  g a s  a n d  d u e t  (th e  r e m a i n d e r  

b e i n g  c o n t a in e d  l a  s t a r s ,  p l u s  a  t in y  a m o u n t  i n  p U a a t s ) .  C o n d e n s a t i o n s  o f  t h i s  m a t e r i a l  a r e  c a l l e d  n e b u la e ,  

s o m e  o f  w h i c h  a r e  I l l u m i n a t e d  b y  n e a r b y  s U r a  w h i l e  o t h e r s  a r a  d a r k .  T h e y  a r a  u a u a l l y  r e f e r r e d  t o  b y  t h e i r  

n u m b e r s  i n  M c e t l n r 'n  c a t a lo g u e  < M )  o r  t h e  N e w  G e n e r a l  C a t a l o g u e  ( N G C ) .

THREE POPULAR REGIONS
T h e  d o m i n a t i n g  c o o n t e l U t f o n  o f  t h e  s u m m e r  s k i e s  i s  O r i o n ,  t h a t  o f  t h e  w i n t e r  s k i e s  i a  S e o r p t u e ,  w h i l e  

t h e  S o u t h e r n  C r o s s  I s  c o n s p i c u o u s  f o r  m o a t  o f  t h e  y e a r .  T h e  r e g i o n s  a r o u n d  t h e s e  c o n s t e l l a t i o n s  a r e  a l s o  r i c h  I n  

i n t e r e s t i n g  o b j e c t s  -  v i s i b l e  e i t h e r  t o  t h e  n a k e d  e y e ,  o r  w i t h  t h e  a i d  o f  b i n o c u l a r s  o r  a  s m a l l  t e l a a c o p e  -  a n d  

a r a  f e a t u r e d  In  t h e  m a p s  a n d  t e x t  b e lo w .  It  m a y  b e  n e c e s s a r y  t o  r o u t e  t h a  m a n e  t o  m a t c h  t h e  o r t e n u t l o n  o f  

t h e  c o e s t e l l e t l o n a  I n  t h e  s k y .
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©  T h e  c o n s t e l l a t i o n  o i  O r i o n .  T h e  f i g u r e  o f  t h e  l e g e n d a r y  h u n t e r  o f  C r e e k  m y t h o l o g y  l a  u n f o r t u n a t e l y  u p a ld e  

d o w n  w h e n  a e e n  f r o m  S o u t h e r n  A f r i c a .  T h e  f a in t  a t a r a  b y  X r e p r e s e n t  th e  h e a d ,  a  a n d  y t h e  s h o u l d e r s ,

6  -  c  -  n  t h e  b e j t ,  a n d  B  a n d  *  t h e  l e g s .  O r i o n  f o r m a  p a r t  o f  t h e  " g r e a t  h u n t i n g  a c e n e ”  In  w h i c h  h e  f a c a a  

th e  o n s l a u g h t  o f  T a u r u s ,  th e  b u l l .  O n l y  t h e  f o r e p a r t  o f  t h e  b u l l  i t  d e p i c t e d  a n d ,  l i k e  O r i o n ,  I t  l a  u p s i d e  

d o w n ,  a  a n d  t  a r e  t h e  e y e a ,  T  t h e  n o a e .  O r i o n  i a  a c c o m p a n i e d  b y  ( 1 )  C a n i a  m a ) o r ,  t h e  l a r g e  d o g ,  a n d  

t h e  e m a i l  d o g  (o f f  m a p )  w h i l e  L e p u s ,  t h e  h a r e ,  c r o u c h e a  a t  h i s  f e e l .

( ^ )  A  s e c t i o n  o f  t h e  E c l i p t i c  -  a  l i n e  e n c i r c l i n g  t h e  e n t i r e  s k y  a n d  r e p r e s e n t i n g  t h e  p l a n e  o f  t h e  E a r t h ' s  o r b i t .  

A s  t h e  E a r t h  r e v o l v e a  a r o u n d  th e  S u n ,  t h e  S u n  a p p e a r s  to  m o v e  a l o n g  t h e  e c l i p t i c  t h r o u g h  t h e  c o n s t e l l a t i o n s  

o f  t h e  Z o d i a c ,  o f  w h i c h  T a u r u s  i a  o n e ,

( ? )  A  p o r t i o n  o f  t h e  M i l k y  W a y  H o o k i n g  o u t  t o w a r d s  th e  e d g e  o f  o u r  G a l a x y ) .

( ê )  S i r i u s  -  t h e  b r i g h t e s t  a l a r  i n  t h e  n i g h t  a k y .  It  i a  s o m e w h a t  b r i g h t e r  t h a n  o u r  S u n  a n d  r e l a t i v e l y  c l o s e  b y  -

a t  a  d i s t a n c e  o f  9  l i g h t  y e a r s .  It  i a  a  d o u b le  s t a r  b u t  t h e  c o m p a n i o n  i s  a  w h i t e  d w a r f  ( o n l y  s l i g h t l y  U r g e r  t h a n

t h e  E a r t h ,  a n d  w i t h  a  m a s s  c o m p a r a b l e  t o  o u r  S u n  ) a n d  l a  o n l y  v i s i b l e  t h r o u g h  a  U r g e  t e l e s c o p e .

( 7 )  B e t e l g e u s e  -  m o a t  f a m o u s  o f  t h e  r e d  g i a n t  a t a r a .  I t a  d i a m e t e r  i a  o f  t h e  o r d e r  o f  t h e  e l s e  o f  th e  E a r t h ' s

o r b i t  a n d  i t s  l u m i n o s i t y  i a  n e a r l y  1 0  0 0 0  t i m e s  t h a t  o f  o u r  S u n .  11a r e d  c o l o u r  s h o u l d  b e  o b v i o u s  t o  th e  e y e .

It  i a  5 2 0  l i g h t  y e a r s  d i s t a n t .

( s )  R i g e l ,  d e s p i t e  b e i n g  p h y s i c a l l y  s m a l l e r  t h a n  B e t e l g e u s e ,  l a  m o r e  l u m i n o u s  ( h i g h e r  s u r f a c e  t e m p e r a t u r e  • 

b l u i s h  c o l o u r )  a n d  m o r e  d i s t a n t .

( V )  T h e  s t a r e  i n  O r i o n ' s  b a i t  a r e  d i s t a n t  h o t  b l u e  s t a r s .

©  T h e  P l e i a d e s  o r  S e v e n  S i s t e r s  f o r m  th e  b e a t  k n o w n  n e a r b y  s t a r  c l u s t e r .  S i x  o r  s e v e n  a t a r a  a r e  v i s i b l e

t o  t h e  n a k e d  e y e ,  b i n o c u U r a  o r  a  s m a l l  t e l e s c o p e  s h o w  m o r e .

©  T h e  H y a d e e  i a  a n o t h e r  n e e r b y  g a l a c t i c  c l u s t e r ,  b u t  A l d e b a r a n  l a  n o t  a  m e m b e r  ( i t  l i e s  c l o s e r  t o  u s ) .

©  T h e  G r e a t  N e b u l a  I n  O r i o n ,  )u a t  v i s i b l e  t o  t h e  n a k e d  e y e ,  s h o w s  u p  a s  a  f a n  s h a p e d  m a s s  o f  l u m i n o u s  g a a  

t h r o u g h  b i n o c u l a r s  o r  a  t e l e s c o p e .  A  t e l e s c o p e  w i l l  a l t o  s h o w  a  l i n y  " T r a p e a l u m "  o f  f o u r  a t a r a  i n  t h e  c e n t r e .

©  T h e  C r a b  N e b u l a ,  t h e  r e m n a n t  o f  a  s u p e r n o v a  r e c o r d e d  b y  t h e  C h i n e s e  i n  1 0 5 4 ,  r e q u i r e s  a  m o d e r a t e  s t s e d

t e l e s c o p e  f o r  o b s e r v a t i o n .  I n  I t s  h e a r t  i s  l o c a t e d  t h e  e x t r a o d l n a r y  p u l s a r  w h i c h  e m i t s  a  d o u b le  f l a s h  o f  l i g h t

3 0  t lm e a  e v e r y  s e c o n d .  T h e  c u r r e n t  b e l i e f  i a  t h a t  it  i a  a  r a p i d l y  r o t a t i n g  n e u t r o n  s t a r  -  a  s t a r  w i t h  t h e  m a t e  

o f  o u r  e u n  b u t  w i t h  a d i a m e t e r  o f  o n l y  1 0  k m .
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(T) C r u x ,  t h e  S o u t h e r n  C r o s s ,  I s  o n e  o f  t h e  m o s t  c o m p a c t  p a t t e r n s  o f  b r i g h t  s t a r s  t o  b e  f o u n d  in  t h e  s k y .

It  l i e s  o n  th e  b o r d e r  o f  t h a t  r e g i o n  o f  th e  s k y  w h i c h  n e v e r  s e t s  a s  s e e n  f r o m  S o u t h e r n  A f r i c a .

( 2)  T h e  t w o  ' ' P o i n t e r ' *  s t a r s  l i e  c l o s e  t o  th e  C r o s s .  ( A  s i m i l a r  p a t t e r n  t o  t h e  S o u t h e r n  C r o s s  -  c a l l e d  th e  

F a l s e  C r o s s  -  l i e s  j u s t  o u t s i d e  a n d  a b o v e  t h e  m a p ,  b u t  h a s  n o  a c c o m p a n y i n g  p o i n t e r  s t a r s ) .

( 3)  T h e  S o u t h  C e l e s t i a l  P o l e :  T h i s  i s  o n e  o f  tw o  o p p o s i t e  p o i n t s  i n  s p a c e  t o w a r d s  w h i c h  t h e  E a r t h ' s  a x i s  o f  

r o t a t i o n  i s  d i r e c t e d .  A s  t h e  E a r t h  r o t a t e s  a o  t h e  s k y  a p p e a r s  t o  p i v o t  a b o u t  t h i s  p o in t .  It a l w a y s  l i e s  a b o v e  

th e  s o u t h  p o in t  o n  t h e  h o r i z o n ,  e l e v a t e d  b y  a n  a n g l e  e q u a l  to  th e  o b f e r v e r ' s  s o u t h e r n  l a t i t u d e .  ( T h e  n o r t h  

c e l e s t i a l  p o le  l i e s  b e l o w  t h e  n o r t h e r n  h o r i z o n  a n d  c a n  n e v e r  b e  s e e n  f r o m  t h e  E a r t h ’ s  s o u t h e r n  h e m i s p h e r e )

©  T h ,  i n t e r s e c t i o n  o f  a  l i n e  e x t e n d e d  t h r o u g h  t h e  m a j o r  a x i s  o f  th e  C r o s s  a n d  th e  p e r p e n d i c u l a r  b i s e c t o r  

t o  th e  P o i n t e r s  i n d i c a t e s  t h e  a p p r o x i m a t e  p o s i t i o n  o f  th e  S o u t h  C e l e s t i a l  P o le .

( 5)  0 C e n t a u n  h a s  t h e  d i s t i n c t i o n  o f  b e i n g  t h e  c l o s e s t  s t a r  t o  o u r  s o l a r  s y s t e m  -  at a d i s t a n c e  o f  a p p r o x i m a t e l y

4 0  m i l l i o n  m i l l i o n  k m  o r  4 . 3  l i g h t  y e a r s .  A  s m a l l  t e l e s c o p e  r e a d i l y  s h o w *  t h a t  it  i s  a  d o u b le  s t a r  -  t h e  t w o  

c o m p o n e n t s  t a k e  8 0  y e a r s  t o  r e v o l v e  a b o u t  o n e  a n o t h e r .  A  m u c h  f a i n t e r  t h i r d  a l a r  a l s o  b e l o n g s  t o  t h e  s y s t e m .

(*6) a  C r u c i s  c a n  a l s o  b e  r e s o l v e d  a s  a  d o u b le  s t a r  b y  a B m a l l  t e l e s c o p e  ( s e p a r a t i o n  5  s e c  o f  a r c ) .

( j)  T h e  r e g i o n  i n d i c a t e d  i s  o n e  o f  t h e  b r i g h t e s t  s e c t i o n s  o f  t h e  e n t i r e  M i l k y  W a y .

( f t )  T h e  L a r g e  a n d  S m a l l  M a g e l l a n i c  C l o u d s  a r e  th e  n e a r e s t  o f  t h e  e x t e r n a l  g a l a x i e s  ( s e e  a l s o  n e x t  s e c t i o n ) .

T h e y  c a n  b e  s e e n  w i t h  t h e  n a k e d  e y e  p r o v i d e d  t h e  s k y  i s  r e a s o n a b l y  d a r k .

(^9 )  T h e  G r e a t  L o o p e d  N e b u l a  -  p o s s i b l y  t h e  r e m n a n t  o f  » s u p e r n o v a  e x p l o s i o n  -  i n  t h e  L a r ^ e  M a g e l l a n i c  

C lo u d .  ( N a k e d  e y e  o r  b i n o c u l a r s ) .

@  T h e  " C o a l  S a c k "  -  a  d a r k  m a s s  o f  g a s  a n d  d u s t  o b s c u r i n g  1  p a r t  o f  th e  M i l k y  W a y .  ( N a k e d  e y e  o r  b i n o ­

c u l a r s ) .

(£ £ ) H e r s c h e l ' s  " J e w e l  B o x "  - s  g a l a c t i c  c l u s t e r  c o n t a i n i n g  a t a r a  o f  d i f f e r e n t  c o l o u r s .  ( S m a l l  t e l e s c o p e  o r  

b i n o c u l a r s ) .

©  <*> C e n t a u r i  a n d  (1 3 ) 4 7  T u c a n a e  a r e p e r h a p s  t h e  b e s t  k n o w n  g l o b u l a r  c l u s t e r s .  B i n o c u l a r s  w i l l  s h o w  t h e i r

f u z z y  a p p e a r a n c e .  ( 0 *  N C C  3 6 2  a n d  N G C  2 6 0 8  a r e  f a in t e r  g l o b u l a r  c l u s t e r s .

( f ^  N G C  3 7 6 0  -  a  f i n e  g a l a c t i c  c l u s t e r .  ( B i n o c u l a r s  o r  s m a l l  t e l e s c o p e ) .

( n )  T h e  n  C a n n a e  n e b u la  -  s i t e  o f  a  s l o w  s u p e r n o v a  t h a t  b r i g h t e n e d  t o  m a g n i t u d e  - 0 , 6  in  1 8 4 3  a n d  i s  n o w  o f

m a g n i t u d e  6 . 4 .



The Stars

THE SCORPIUS REGION

( 7 )  T h e  c o n s t e l l a t i o n  o f  S c o r p l u t .  T h e  c r e a t u r e  i s  d e p i c t e d  w i t h  o  i n  t h e  c e n t r e  o f  t h e  b o d y  e n d  8  e n d  «  t h e  

c l a w s .  T h e  d i s t i n c t i v e  t a i l  c  —  Q —  8  c u r i a  r o u n d  t o  t h e  « t i n g  X.

( ^ )  S a g i t t a r i u s  -  t h e  f i g u r e  o f  t h e  c e n t a u r  a r c h e r  ia  v e r y  d i f f i c u l t  t o  m a k e  o u t .

( 3)  A  e e c l i o n  o f  t h e  E c l i p t i c .  L a k e  T a u r u s ,  S c o r p i u a  a n d  S a g i t t a r i u s  a r e  c o n s t e l l a t i o n s  o f  th e  Z o d i a c .

( 4)  T h e  d i r e c t i o n  o f  t h e  c e n t r e  o f  o u r  G a l a x y  -  t h e  M i l k y  W a y  i s  t h a t  p a r t  o f  o u r  G a l a x y  v i s i b l e  t o  u s .  U n ­

f o r t u n a t e l y  t h e  c e n t r a l  n u c l e u s  i a  o b s c u r e d  b y  f o r e g r o u n d  g a s e o u s  a n d  d u s t y  m a t t e r  -  b o t h  d a r k  a n d  l u m i n o u s  -  

h e n c e  i h e  i r r e g u l a r  s h a p e  o f  t h e  M i l k y  W a y  i n  t h i s  r e g i o n .  L u m i n o u s  n e b u la e  i n c l u d e  t h e  L a g o o n  n e b u la  

a n d  (T) t h e  O m e g a  n e b u la .  T h e s e  a r e  b e a t  s e e n  w i t h  t h e  a i d  o f  b i n o c u l a r s .

©  A n t a r e s  -  a d i s t a n t  r e d  g i a n t ,  s e v e r a l  h u n d r e d  t i m e s  th e  d i s m e t e r  o f  o u r  S u n  -  i s  s o  n a m e d  b e c a u s e  i t s  

r e d  c o l o u r  r i v a l s  t h a t  o f  t h e  p l a n e t  M a r a .

B  S c o r p i i  c a n  b e  r e s o l v e d  a s  a d o u b le  s t a r  ( s e p a r a t i o n  1 6  s e c  o f  a r c )  w i t h  a  s m a l l  t e l e s c o p e .  I n  f a c t  

t h e  b r i g h t e r  c o m p o n e n t  i a  i n  i t s e l f  a  t r i p l e  s t a r ,  a n d  t h e  f a i n t e r  c o m p o n e n t  a  d o u b le  s t a r ’.

T h i s  r e g i o n  i n c l u d e s  s  n u m b e r  o f  g a l a c t i c  c l u s t e r s  i n c l u d i n g  ( 9 )  M 7 ,  ( T ^  M 8 ,  ( l ^ )  M 4  a n d  (T ^ )  N G C  6 0 6 7 .  

( U s e  b i n o c u l a r s  o r  a  s m a l l  t e l e s c o p e ) .

F u r t h e r  f r o m  t h e  p l a n e  o f  t h e  M i l k y  W a y  a r e  s o m e  g l o b u l a r  c l u s t e r s  ( Í J M 8 0  0  M 1 9  a o d  0  M 2 2 .

NOVA SEARCHING
On r a r e  occas ions  a a ta r  may undergo a nova o u tb u rs t ,  i ts  light increas ing  t rem endous ly .

The r e su l t  ia that a "new" a ta r  appears  where  p rev ious ly  no s t a r  was vis ib le  to the naked eye,  
o r  even with s  sm a ll  te leacope .  The light 'of the nova m ay fluctuate for a t im e ,  then gradually  
fades o v e r  a  period of days ,  weeks o r  months.

Even o b s e r v e r s  having no te lescopes  can  p e r fo rm  a useful task  in keeping a watch fo r  such 
novae in an a llocated  a r e a  of the aky. A good knowledge of the co nste l la t ions  ia a reco m m en d a ­
tion, since p a r t  of the p rocedure  la to scan the whole aky fo r  br ight novae before  the m o re  d e ­
tailed se a rc h  in the  a llocated  a r e a  is begun. How ever,  anyone can be given t ra in ing  in s t a r  reco g ­
nition.

In teres ted  p e r so n s  should contact the D irec to r  of the Nova Search  Section , M r. J . C .  Bennett,  
90 Malan S t re e t ,  R iv ie ra ,  P re to r ia  0084.
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VARIABLE STAR OBSERVING

The General Catalogue of Variable  S ta r s  l is ts  some 20 000 s t a r s .  P ro fess iona l  
o b se rv a to r ies  cannot possibly m onitor  all  of these  and the observation  of va r iab le  s t a r s  is a 
field the th e re fo re  in which am a teu rs  can make rea l  contributions to as t ronom ica l  knowledge.

Of the 20 000 s t a r s ,  at leas t  2 000 a r e  suitable  fo r  m onitoring by Southern 
H em isphere  o b se rv e r s  but less  than 200 a r e  in fact  observed from South Africa  and a s t i l l  
8m ál le r  num ber rece ive  adequate a ttention from southern  o b se rv e r s .

The Variable  Star Section of the ASSÁ ex is ts  fo r  the purpose  of encouraging 
o b s e rv e r s  and of acting as  a medium of communication. The Section d is se m in a tes  incoming 
information amongst  o b se rv e rs  and will forward  (on request) the obse rva t ions  of individuals to 
var ious var iab le  s t a r  bodies. These  include the A m erican  Association of Variable  S tar  O b se rv e rs  
and the Variable S ta r  Section of the Royal Astronom ical  Society of New Zealand. These  bodies 
combine the South African o b s e rv e r s '  light e s t im a te s  with those from  o ther  pa r ts  of the world.  
The resu lting  light c u rv es  and tables a re  sent  to a la rg e  num ber  of p ro fess iona l  o b se rv a to r ie s  
w here  a s t ro n o m e rs  a re  in te res ted  in investigating ce r ta in  of the s t a r s  m o re  fully.

In addition to the international work ,  the VSS of the ASSA supplies information d irec t  
to ce r ta in  South African a s t ro n o m e rs .  It is in a position to warn  o b se rv a to r ie s  of sudden changes 
in cer ta in  "VIP" s t a r s  before the o v e rsea s  bodies can do so. Some of these  VIP s t a r s  a re :
R Coronae B orea l is  v a r iab les  (decrease  in brightness):
123753 IIW Cen 181146 RS Tel 191033 RY Sgr
145971 S Aps 18182U CU Sgr
Increase  in b r igh tness :
U Geminorum v ar iab les : 040971 VW Hyi 132554 BV Cen
Novae: 063462a RR Pic 174406 RS Oph
F la re  s t a r : 01341 £ UV Ceti

Most of the above s t a r s  could be observed  every  night and would s ti ll  not be o v e r-o b se rv e d .
Many long period variable  s t a r s  va ry  through a la rg e  range of b r ig h tn ess .  This m eans 

that even approx im ate  e s t im a te s  by beg inners  can genera te  quite acceptable  light c u rv es .
Some of these  s t a r s  a r e  re la tively  easy  to locate and identify and th is  m akest  them very 
suitable  for new o b s e r v e r s .  Exam ples of th is  c la s s  of s t a r s  a re :
025050 R Hor 043262 R Ret 134236_ RT Cen 174162^ W Pav
034625 U E r i 054331 S Col 161122 a R Sco 180222a VX Sgr
035124 T E r l 09186£ RW C a r 161122_b S Sco 180363_ R Pav
040725 W E r i 094953 Z Vel 165030 a RR Sco 19101_9

214247
R Sgr
R Gru

Several  va r iab le  s t a r s  a re  situated n e a r  the South C e les t ia l  Pole and can be observed  
throughout the y e a r  during the evening h o u rs .  T hree  such s t a r s  a re :
055686 R Oct 131283 V Oct 172486 S Oct
Others will need early morning observing sessions for fuller coverage.

A few v a r ia b le s  a r e  so bright that they can  be monitored  throughout th e i r  cyc les  
without optical aid.  071044 L2 Puppis is such a s t a r .  N orton 's  S tar  Atlas names se v e ra l  m o re .

Beginners a re  encouraged to p ra c t ic e  va r iab le  s t a r  observing by following the e a s y - to -  
observe  s t a r s  l is ted below through the b r ig h te r  p a r ts  of th e i r  v a r ia t io n s ,  using naked eye o r  
b inoculars .

Approximate magnitude range Approximate dates of maxima— 1,3,80
021403 o Ceti (Mira) 2.0 - 10. 1 September 21
092962 R Carinae 3.9- 10.0 August 2
100661 S Carinae 4.5-9.9 April 2, Sept. 17

From the above it can be seen that there are variable stars to suit 
amateurs with different amounts of experience, ability, optical aid and 
spare time. Amateurs who want to start observing stars in any of the 
above catagorios should contact the Director of the Variable Star Section, 
Mr. J. Hers, ?.0. Box U & , Sedgefield 6573, Telephone 113.
Mew observers will be given charts of a few easy objects and (if possible) 
a certain amount of instruction at the eyepiece. When writing, prospect­
ive observers should give brief details of their equipment.
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ORDINARY OCCULTATIONS
An occultation o c cu rs  when the moon p a s se s  in front of s s t a r .  The d isappearance  o r  r e ­

appearance of the s t a r  is an instantaneous event,  o r  a lm ost  so, and is th e re fo re  eas i ly  t imed.
Time s igna ls  a re  b roadcas t  continuously through the 24 h o u rs  f rom  sta tion  ZUO (see page 43) 
and, radio propagation pe rm it ting ,  occultation t im ings can be m ade, e i t h e r  by eye and e a r  o r  
by stop watch.

The e sse n t ia l  reco rd  of a occultation obse rva t ion  co n s is t s  of
(i) Date and o bse rved  time of the event (to a tenth of a second if poss ib le) .

Universal T im e is  p re fe rab le .
(ii) Tlw Z .C .  num ber  of the s t a r .
(iii) Whether d isappearance  o r  reappearance .
(iv) The o b s e r v e r ' s  e s t im a te  of the accu racy  of the observation .
(v) Whether the t ime given in (i) has been c o r re c te d  for pe rso n a l  e r r o r ,  and 

if so  by how much.
Also requ ired  a rc  the s ize  and type of telescope used, the method of tim ing used ,  and the position 
of the te lescope .

The te lescope  position must be to an accuracy  of 1" o r  b e t te r  in latitude and longitude and 
30 m e t r e s  o r  b e t te r  in alt i tude.  An o b se rv e r  can usually  read  his position off a  1 /50 000 map 
publ is ted  by the D ire c to r  G en era l  of T r ig .  Survey, Mowbray, o r  h is  equivalent in o th e r  coun tr ies .  
Positions t e l e  r mined as t ronom ica l ly  a re  NOT accep tab le ,  no m a t t e r  how care fu l ly  de te rm ined .

T im ings of occultations a re  very  valuable in de te rm in ing  the m oon 's  shape and motion and 
constitute a field in which the am a teu r  a s t ro n o m e r ,  often with only a sm a l l ,  unsophist icated  t e le ­
scope, can make an ex tre m e ly  useful contribution. In te re s ted  p e rso n s  a re  urged  to contact the 
D irector of  the Socie ty 's  Occultation Section, Mr. A .G. F. M orr isby  (c/o Dept, of Surveyor 
G en era l ,  P .O .  box 1580, Uulawayo, Rhodesia.

P red ic t io n s  of occulta t ions of s t a r s  b r ig h te r  than magnitude 7 ,5 ,  supplied by H. M. Nautical 
Almanac Office,  a re  reproduced  on the next two pages.
Explanation of Table:

Z .C .  -

Mag. - 
P
El. of 

Moon -

U .T .  -

a, b

P
N
S

the num ber  of the s t a r  in the "Catalogue of 3539 Zodiacal S ta r s  fa r  the Equinox 1950.0" by 
J a m e s  Robertson (U.S. Naval O bserva to ry ,  1939). A short  index of the b r ig h te r  s t a r s  is 
given on page 47. 
the visual magnitude of the s ta r
Phase .  1 * Disappearance 2 = Reappearance

the elongation of the Moon. 0° = New Moon, 90° = F i r s t  Q u a r te r ,  180° * Full Moon,
270° = Last  Q u a r te r .
The p red ic ted  t ime in Universal Time which is exac tly  two hours  behind South African 
Standard T im e .  F o r  example  0 ^ 5 5 ^  UT is  2h 5 ^ ,9 a . m .  SAST.
the approxim ate  tim e of an occultation  a t  a p lace AX d e g ree s  w est and A* d e g ree s  Dorth 
of the c ity  concerned  is

P red ic ted  time ♦ a.AX + b .A $  
where a and b a re  in minutes of time.
the position angle on the Moon's l imb, m e a su re d  e a s tw ard  from the north point,  
no occultation A -  Moon at ve ry  low altitude
sunlight in te r fe re s  G -  g raz ing  occultation
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LUNAR OCCUPATIONS i960

D *t«  X .C .
Mo.

Nm . P .
1 1 .
of

Moo*

CAP! TOWN
r O O

* .  18 .5  .  8 .  3 3 .9  

U .T . « b r

JQKAJfXESBURG 
0 0 

S . 2 8 .0  , 8 .  2 6 .2

U .T . a  b  P

SALISBURY 0 0
I .  3 1 .1  .  8 .  1 7 .7

U .T . A b P

0 h a  a  a  o fa a  a  a  o b  a  a  a  0
J u .  T A005 - 1 . 9  1 236 6 5 7 .0  - 0 . 7  - 1 . 7  156 5 0 0 .7  - 1 . 3  - 0 .1  11V 5 09.8 - 1.9 « 1.3 79

T 6005 - 1 . 9  2 231* 5 5 9 .8  - 1 . 5  » 1 .7  259 6 1 5 .0  - 0 . 6  - 0.1 296 6  0 8 .3  - 0 .1  - 2 . 0  333
10 1965 6 .5  2 276 2W 0 3 .V -0 .V  - 1 . 2  268 23  5 7 .9  - 0 . 6  - 1 . 6  293 23  V 3.9  -0 .V  - 2 . 2  318
20 3333d 6 .8  1 39 16 26.2 -O .k  . 1.2 83 A A
23  2124 7 .3  1 79 s 17 5 2 .5  - 1.9 « 1.0 81 18 08.8 - 1.6 . 1.6 62
2»« 352 T .3  1 93 19 6 0 .6  . .  6 B X2k 362 6 .5  1 9* 20 5 8 .8  - 1 . 0  . 1 . 2  87 A A
25 675 T .*  1 106 19 01.1 - 1.6 . 2.6 28 19 6 3 .9  . . 5 X
27 76*4 5 .0  1 131 18 3 0 .5  - 2 .1  «.2 71 18 5 7 .9  - 2 . 5  » 1 .2  59 19 2 3 .5  - 2 . 7  » 3 .3  3628 913 5 .2  1 163 19 0 7 .7  " 2 .2  - 0 . 3  83 '9  3 2 .6  - 2 . 7  » 0 .7  70 19 5 6 .6  - 3 .1  » 2 .7  66

F ob . 5 1733 5 .2  2 223 0 5 7 .9  - 0 . 9  - 3 . 5  3VT M X
9 2266 6 .2  2 279 2 1  6 5 .9  - 0 . 1  - 1 . 2  276 2 3  3 5 .9  - 0 .1  - 1 . 8  306 2 3  1 7 .7  » 0 .3  - 2 . 7  336

10 22T8 6 .6  2 280 2 1 6 .3  - 0 . 9  - 2 .1  305 1 5 8 .9  - 0 .1  - 6 . 2  365 X
10 2279 6 .2  2 280 >1 2  6 6 .0  - 2 . 8  *0.2 253 2 V 7.1 - 2 . 3  - 1 . 2  287
20 306 6 .7  1 62 ■ 18 V7.V . .  1*6 18 1*2. 3  - 0 . 7  0.0 106
25  »025 l.k 1 12V 6 3 16 5 3 .7  - 2 . 7  » 0 .3  75
26 1151 6 .8  1 136 19 6 6 .0  - 2 . 3  - 1.9 138 19 5 7 .7  - 2 . 6  - 0 . 6  111 20 0 5 .7  - 3 . 2  » 9 .5  85
29 U 8 7 d 1 .3  1 170 0 20 3 0 .3  - 2 . 0  - 2 . 6  166 20 2 0 .2  - 2 . 8  - 1 . 5  1 l629 16879 1 .3  2 170 0 21 5 7 .2  - 3 . 3  « . 3  266 22 0 3 .1  - 2 . 7  - 1 . 1  296

M u '. 2 6006 0 .9  1 193 H 0 23  3 9 .0  - 2 . 0  - 2 . 2  139

3 6006 0 .9  2 193 I G 1 0 9 .3  - 2 . 3  - 0 . 2  285
9  23724 * .*  1 261 M 1 5 7 .0  . l 6 l 1 3 5 .6  - 2 . 0  - 2 . 0  126
9 23724 * .*  2 26l N 2 5 6 .5  . . 237 3 1 1 .5  - 3 . 2  - 0 . 6  276
9 2 *»954 6 .0  2 272 2 3  5 9 .6  - 0 . 6  - 0 . 8  260 23 5 6 .2  - 0 . 6  - 1 . 6  293 2 3  6 0 .2  0 .0  - 2 . 6  325

10 2508 6 .3  2 273 K « 2 5 3 .3  - 3 . 7  *2 . 3  235

10 26609 6 .1  2 28V 2V 1 1 .0  -0 .V  - 0 . 3  2V5 26 0 9 .3  - 0 . 6  - 1 . 1  278 23  5 7 .6  0 .0  - 1 . 9  30911 2667 6 .V  2 28* 1 03.0 - 0 . 2  - 2 .1  306 s X
11 2653d 6.1* 2 285 1 66.1 - 0.8 - 1.6 281 1 3 8 .1  - 0 . 6  - 2 . 8  317 X
11 2658 2 285 3 1 2 .7  - 1 . 9  -*0.1 2VT 3 2 8 .1  - 2 . 2  - 1 .1  283 3 1 7 .6  - 1 . 8  - 3 . 2  318
2k 1109 7 .3  1 106 6 17 6 2 .1  - 3 . 1  » 1 .0  71 18 1 5 .1  .  .  31

25126 id 6 .6  1 118 K X 19 3 1 .0  - 1 . 6  - 2 . 6  169
26 1356 7 .3  1 ’29 19 VO.3 - 2.3 - 0.7 113 20 0 5 .5  - 3 .1  » 0 .9  81 X
27 1669 6 .7  1 139 X X 17 0 8 .7  - 2 . 1  - 3 . 2  166
27 1*66 5 .2  1 1V1 23 1 2 .2  . 187 22 5 8 .6  - 0 . 9  - 0 . 8  133 22 5 9 .5  - U V  *0.2 100
30 k006 0 .9  1 16V 2 6 0 .0  - 0 . 6  . 1 . 2  9< A X

A p r. 6  2660 6 .1  2 262 2 0 0 .V - 1 . 9  - 2 . 5  312 * X
' 6  2578 6.k 2 253 8 22 2 0 .2  - 1 . 0  0 .0  265 22 1 9 .0  - 0 . 7  - 0 . 9  2T7

11 3196 6 .1  2 305 1 3 5 .1  - 0 . 5  « . 8  216 1 V1.V - 0 . 6  “0 . 3  252 1 3 7 .6  - 0 . 5  - 1 . 2  285
17 609 7 .5  1 36 16 5 5 -5  - 1.0 » 1.0 91 A A
16 7664 5 .0  1 50 17 29.3 -o.a -0 .V 132 17 3 7 .9  - 0 . 8  » 0 .5  100 17 V 7.9  - 0 . 9  ♦ 1 .2  T1

19 913 5 .2  1 62 G 16 3 9 .0  - 1 . 6  - 0 . 6  125 16 6 3 .1  - 1 . 9  » 0 .3  96
19 915 * .7  1 62 16 36.7 -2 .V  + 2 .3  *5 X M
21 1203 7 .1  1 88 M A 20 65.3 - 0.6 0.0 108
23 11.20 6 .6  1 109 17 1 7 .2  - 2 . 3  - 1.1 i n 17 6 0 .0  - 3 . 6  » 0 .6  52 X
26 1665 6.6 1 136 0  6 1 .8  - 0 . 8  » 2 .6  65 X B
26 1733 5.2 1 lV3 19 11.8 - 2 . 9  - 0 . 2  81 K I

Hay 5 2715 6 .5  2 236 1 3 3 .V -2 .V  * 0 .3  255 1 56.6 - 2.8 - 0.8 286 1 V7.9 .  . 3 2 2
5 2663 6.1 2 2l.fi C 23  6 3 .7  - 2 . 3  » 2 .3  218 23 5 8 .5 , - 2 .  1 * 0 .1  257
T 3005 6 .2  2 261 1 1 3 .6  - 1 . 2  - 2 . 8  305 X X

20 1385 6 .5  1 79 17 3 2 .7  - 1 . 5  - 1 .1  '3 6 17 * 6 .6  - 2 . 0  *0.3 100 18 0 3 .6  - 3 . 2  * 2 .5  63

21 1501 7 .3  1 9 i 21 18.6 «.1 - 1 . 7  160 A A
21 6005 - 1 . 7  1 91 21 2 2 .0  - 1 . 6  » 3 .6  055 A X
21 6005 - 1 . T  2 91 21 5 7 .2  « . 5  - 2 . 8  3 5 ' A X

J u a «  1 2687 2 207 3 56.0 - 2 . 0  - 1.6 316 M X
1 281 5 .0  2 217 21 1 6 .7  - 0 . 8  - 1 . 3  278 21 06.9 - 0.6 - 2 . 9  316 X

1 2625 6 .4  2 218 23  1 3 .7  - 2 . 6  . 2 . 8  215 23  67.3 - 2 . 6  » 0 .6  253 23 56.6 - 3.0 - 1.0 285
3 3108 5 .5  2 2*3 23 6 1 .0  - 1 . 3  » 0 .3  236 23  5 5 .0  » 1 .9  - 0 . 5  266 23  5 0 .0  - 2 .1  - 2 . 6  300
* 3253 5 .*  2 256 23 2 2 .3  - 0 . 5  - I . »  286 X X
5 33884 5 .6  2 269 A 23  1 7 .0  - 0 . 5  - 0 . 8  267 23 06.6 - 0 . 5  - 2 . 6  305
7 12 6 . 3  2 28V 1 3 3 7 .0  - 0 . 6  » 3 .8  188 s

7 13 6 . 3  2 28V 3 3 1 .1  . . 175 a a
7 3535 5 .2  2 283 A 0 28.2 - 0 . 6  * 0 .3  237 0 2 9 .6  - 0 . 9  - 0 . 5  268

18 1562 7 .3  1 70 18 20.6 - a . i  » i , 6  80 X X
20 1758 7 .0  1 92 G 18 6 6 .9  - 1.6 - 1.6 138 18 * 5 .6  - 2 .1  - 0 . 2  105
22 1965 6 .5  1 11V 17 6 5 .7  - 1 . 3  - 2 . 8  151 17 6 9 .1  - 2 . 6  - 1.1 113 17 5 7 .6  - 6 . 3  » 1 .1  77

30 3066 6 .0  2 212 22 16.5 - 1.5 - 1.6 280 22 1 2 .3  .  . 318 X
J u l j r  1 3206 5 .2  2 225 8 X 21 0 6 .2  - 1 . 6  » 3 .1  203

6 2*9 1». 7 2 260 | X 2 6 6 .6  - 0 . 7  » 3 .0  196
17 '7 2 8 6 .9  1 62 V X 19 0 8 .6  - 0 .1  - 2 . 2  15«
17 1733 5 -2  1 62 19 Vo.9 -0.3 - 0.8 1V2 A A

20 20*8 7 .2  1 95 21 1 3 .3  . .  61 X X
21 21*14 6.0 1 105 8 16 16.3 - 3.1 - 0.2 fifi X
22 2279 6 .2  1 119 22 1 6 .3  - 1 . 2  » 1 .1  90 22 3 6 .8  - 0 . 5  » 2 .0  66 X
25 2687 • 9-n  1 153 17 1 1 .1  - 1 . 5  * 0 .2  57 X X
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LUNAR OCCULTATIONS 1980

D«t« Z.C.
Ho.

mm- P
El.
of

Moon

CAPE TOWN 
0 0 

E. 10.5 . S . 33.9

U.T. * b P

JOHANNESBURG 
0 0 

E. 20.0 f B. 26.2

U.T. ft b P

SALISBURY
0

E. 31.1 , 8 . IT 

U.T. a b

7

P

0 b B n B 0 h » a K 0 h a m a 0
July 29 3173 5.3 2 195 V V 2 12 .6 +0.5 ♦k.5 186

29 3307 k.J 2 207 20 *2 .8 -0 .9 +0 .* 230 20 5k.k - 1 .* -0 .3 257 20 5 2 .1 -1 .0 -1 .7 290
29 3310 6.* 2 207 H 0 ?i 20.1 -1 .7 »1.6 22k
30 31.63 6.* 2 221 H R ?? 33.3 182

Au«. 16 2005 7.0 1 6* R 19 15.9 -0 .7 -1 .7 150 19 10.* -0 .6 -0 .3 115

19 2365 T.l 1 99 22 09.0 -0 .3 ♦2.3 61 A K
22 2791 5.6 1 13* 19 01.C -2 .3 -0 .5 93 19 28.0 -2 .6 ♦1.* 66 19 57.8 30
23 201* 5.0 1 136 0 32.0 -0 .6 ♦1.1 89 0 **.1 -0.1 ♦1.1 78 A
23 2016 6.8 1 136 0 k8.5 -0 .3 ♦1.* 75 1 00.7 ♦0 .1 ♦ 1.* 6* A
25 3108 5.5 1 163 0 k2.k -1 .0 ♦0.1 111 0 59.7 -1 .3 ♦0.5 101 1 08.8 -0 .8 ♦0.9 80

27 35264 5.1 2 201 A 10 5 2.8 -0 .5 -0.1 2*8 10 50.3 -0 .7 - 1 .0 280
27 3535 5.2 2 202 20 30.* -1 .0 -0 .9 266 20 32.5 - 1 .8 -2 .0 291 .1

Sept. 3 580 6.0 2 205 2 12.6 -1 .0 -0 .8 263 2 19.* -1 .8 -0 .9 272 2 15.2 -2 .6 -1 .9 296
3 895 5-9 2 286 3 16.0 -0 .3 ♦2.2 201 S S

12 1965 6.5 1 33 17 *6.6 -0 .6 -C.1 12* A A

17 2573 7.3 1 91 20 3k.5 -1 .3 ♦0.3 112 20 k8.5 -0 .8 ♦0.7 96 20 58.2 -0 .3 ♦1.2 72
17 2578 6.* 1 91 22 31.2 +0.3 ♦2.3 *8 A R
18 2715 6.5 1 102 10 02.2 3* H n
18 2718 6.7 1 102 10 k3.7 -2 .0 ♦2.7 *9 19 28.5 18 R
18 272* 6.6 1 102 '9 5k.9 -2 .* -1 .1 127 20 '1 .5 -1 .8 ♦0 .1 100 20 20.6 -1 .3 ♦0.9 83

18 2733 6.* 1 103 22 00.8 -0 .2 ♦2.6 ** 22 21.0 +0.6 ♦3.2 26 R
20 3011 7.0 1 127 17 *9.7 -2.1 -0 .* 86 10 1*.2 -2 .* ♦1.2 62 10 *0 .1 -2 .0 ♦3.5 3121 3036 7.0 1 129 0 08 .2 -1 .2 -0 .2 125 0 16.5 - 0 ,6 ♦0.1 113 A
21 3173 5.3 1 1*1 R R 21 *9.1 -2 .8 -0 .6 109
22 3196 6 .1 1 '1*3 1 51.1 +0.2 ♦2.2 35 A N

22 3307 *.9 1 153 S s 16 02.1 -1 .0 ♦2.1 30
22 3310 6. * 1 153 M 16 30.0 -0 .9 -* .* 137 16 16 .8 -1 .0 -0 .8 9*
26 36M 6.3 2 212 20 12.1 0.0 ♦1.5 201 20 22. T -0 .5 +0-9 221 20 29.9 - 1 .0 *0.3 2kT
30 9954 *.1 2 266 A 23 31.6 - 0 .6 -0 .3 252 23 29.6 -1 .0 -0 .8 275

Oct. 3 1259 5.9 2 291 V 1 35.6 • • 206 1 *8 .1 -1 .0 ♦0.5 2*2
1* 2531 7.3 1 60 20 39.7 -0 .5 -0 .1 128 A A
16 2825 6.* 1 03 18 57.5 -1 .* ♦1.9 65 19 23.5 -0 .7 ♦2.2 53 19 *7.5 ♦0.3 ♦3-6 2*
18 309* T.k 1 107 S 17 03.* -1 .8 ♦3.1 31 N
16 3106 5.5 1 108 20 19.5 -1.1 ♦2.5 *2 20 *7.0 -0 .5 ♦2.7 33 21 15.9 3
19 3262 7.1 1 122 20 *7.3 “2.9 -0 .0 117 21 08.9 -2 .3 - 0 .1 108 21 18.3 - 1 .6 +0.7 86
19 326T 7.2 1 123 H a 23 07.9 - 0 .8 0.0 108
20 33884 5.6 1 13* 18 02.8 356 H
20 3391 6.8 1 131* 17 k6.T -1 .7 0.0 73 10 08 .* -2 .0 ♦1.1 57 18 29.2 -1 .7 ♦2.5 3320 339* 7.* 1 135 18 *2.7 -1 .7 +0.9 56 19 10 .* -1 .0 ♦1-9 k5 19 36 .1 - 1 . 1 ♦3.2 22
21 12 6 .3 1 150 20 k8.s -2 .8 -0 .8 105 21 12 .6 -2 .8 -0 . 1 98 21 2*. 3 -2 .* +0.9 78

21 13 6.3 1 150 21 06.0 -2 .6 -0 .2 97 21 31.2 -2 .5 ♦0.* 91 21 **.8 -2 .1 ♦ 1 . 1 7221 3535 5.2 1 1*8 17 1 7 .* -0 .9 +0.5 *9 17 36.2 - 1 .0 ♦2.0 26 G
26 620 6.3 2 209 2 *3.0 -1 .9 -0 .2 297 S H
27 915 k.T 2 23»* A A 21 05.8 -0 .7 -0 .3  260
30 1335 6.3 2 272 " A 23 26.7 -0 .3 ♦0.5 2*0

Roy . 11 26294 6.3 1 *1 S 17 55.7 - 0 .8 ♦0 . 1 112 10 00.9 -0 .3 ♦O.T 80
‘ 5 3206 5.2 1 90 R 20 28.6 131 20 23.9 -1 .2 +0.2 102
16 3332 7.2 1 102 S S IT 02.7 -2 .* ♦1.5 59
17 3503 7 . 1 1 116 R R 23 11.0 -0 .5 -0 .1 n o10 76 5.9 1 129 N R 18 30.3 12*

26 11T1 6 .3 2 229 1 30.8 -2 .* -0 .1 267 2 00.2 -2 .5 -0 .5 290 1 57.6 -2 .2 -2.1 310
27 13104 U.2 1 2*2 2 *8.8 163 8 S

Dec. 11 3022 6.9 1 *7 S 17 52.6 -O.k ♦1.7 61 18 08.8 +0 . 1 ♦2.1 *012 3173 5.3 1 61 20 36.2 +0. 1 ♦1.7 58 A A
13 3307 *.9 1 72 18 30.1 ♦0 .1 ♦3.9 8 10 59.6 • 355 R

13 3310 6.* 1 72 10 3*. 3 -1 .5 ♦1.1 05 10 55.7 -1 .0 ♦1.2 79 19 09.7 - 0.6 ♦1.5 601* 3k 1.9 7.3 1 85 K 19 59.1 133 19 59-8 - 1 .2 ♦0.2 102
15 36 7.2 1 98 S 10 26.8 -2 .0 ♦1.* 67 18 k6.3 - 1.6 ♦1.9 50
15 37 7.5 1 98 18 2T.2 . 127 18 50.2 118 10 56.9 -2 .* ♦0.* 93
l6 192 5.3 1 113 If 22 18 .0 • • 135 22 17.2 -0 .7 ♦0.2 101

17 303 6.6 1 12* s 8 16 5 6 .1 -1 .6 ♦ 1.6 *3
17 308 6.7 1 125 s 18 26.0 355 n
17 322 5.7 1 126 20 **.* -2.C ♦0.9 81 21 10.5 -1 .7 ♦1.3 73 21 28.3 - 1 .* ♦1.8 53
17 327 *.5 1 127 21 50.3 -1 .* ♦1.5 6* 22 15-6 -1 .1 ♦1.9 51 22 38.2 - 0.9 ♦2.9 25
16 k5k 5.8 1 1*0 20 05.5 352 R R

18 *6* 6.* 1 1*1 H 22 55.6 -1 .3 -1 .1 130 22 57.3 -1 .3 ♦0.2 100
26 1576 5.3 2 2*3 H R 21 3*. 1 -0 .5 ♦ 1.0 235

too* -  WITH *006 -  BATUMI
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GRAZING OCCULTATIONS
When a  s t a r  m o v e s  t a n g e n t i a l l y  t o  t h e  l i m b  o f  t h e  Moon, a n d  i s  o c c u l t e d  

f o r  a  v e r y  s h o r t  p e r i o d  o n l y  -  a  f e w  m i n u t e s ,  o r  e v e n  s e c o n d s  -  a  g r a z i n g  
o c c u l t a t i o n  i s  s a i d  t o  o c c u r .  B e c a u s e  t h e  l i m b ,  a s  s e e n  f r o m  t h o  E a r t h ,  i s  
i n  f a c t  t h e  o u t l i n e  o f  n u m e r o u s  m o u n t a i n s  a n d  v a l l e y s ,  t h e r e  may b e  s e v e r a l  
d i s a p p e a r a n c e s  a n d  r e a p p e a r a n c e s ,  w h i c h  a r e  n o t  o n l y  f a s c i n a t i n g  t o  o b s e r v e ,  
b u t  w h i c h  may b e  a c c u r a t e l y  t i m e d  t o  y i e l d  v a l u a b l e  d a t a  on  t h e  r e l a t i v e  
p o s i t i o n s  o f  s t a r  a r .d  M od»,  i n  b o t h  r i g h t  a s c e n s i o n  a n d  d e c l i n a t i o n ,  a s  
w e l l  a s  on  t h e  s h a p e  o f  t h e  M oon,  Some o f  t h e s e  d a t a  c a n n o t  r e a d i l y  b e  
o b t a i n e d  i n  a n y  o t h e r  w a y .

T h e  m ap s  o n  t h e  f o l l o w i n g  p a g e s  h a v e  b e e n  p r e p a r e d  b v  H.M, N a u t i c a l  
A lm an a c  O f f i c e  t o  sh o w  t h e  c r a c k s  o f  s t a r s  b r i g h t e r  t h a n  7 . 5  m a g n i t u d e  
w h i c h  w i l l  g r a z e  t h e  l i m b  o f  t h o  Moon w h e n  i t  i s  a t  a  f a v o u r a b l e  e l o n g a t i o n  
f r o m  t h e  S u n  a n d  a t  l e a s t  1 0 °  a b o v e  t h e  o b s e r v e r ' s  h o r i z o n  ( 2 °  i n  t h e  c a s e  
o f  b r i g h t  s t a r s ) .  E a c h  t r a c k  s t a r t s  i n  t h e  W es t  a t  som e a r b i t r a r y  t i m e  
g i v e r ,  i n  t h e  k e y  a n d  e n d s  b e y o n d  t h e  a r e a  o f  i n t e r e s t ,  e x c e p t  w h e r e  t h e  
l e t t e r s  "A" , H3 ” o r  " S "  a r e  g i v e n .  "A" d e n o t e s  t h a t  t h e  Moon i s  a t  a  lo w  
a l t i t u d e ,  "B" t h a t  t h e  b r i g h t  l i m b  i n t e r f e r e s ,  a n d  " S ” t h a t  s u n l i g h t  i n t e r ­
f e r e s .  The  t i c k  m a r k s  a l o n g  t h e  t r a c k s  d e n o t e  5 m i n u t e  i n t e r v a l s  o f  t i m e  
w h i c h ,  w h en  a d d e d  t o  t h e  t i m e  a t  t h e  b e g i n n i n g  o f  t h e  t r a c k ,  g i v e  t h e  a p p r o x ­
i m a t e  t i m e  o f  t h o  g r a z e  a t  p l a c e s  a l o n g  t h e  t r a c k s .

The t r a c k s  a s  sh o w n  on  t h e  m ap s  a r e  a p p r o x i m a t e  o n l y .  S i n c e  t h e  
o b s e r v e r ' s  l o c a t i o n  i s  v e r y  c r i t i c a l ,  s u c c e s s f u l  o b s e r v a t i o n s  c a l l  f o r  v e r y  
a c c u r a t e  p r e d i c t i o n s .  S u c h  p r e d i c t i o n s ,  w h i c h  i n c l u d e  g r a p h i c a l  r e p r e s e n t ­
a t i o n s  o f  t h e  p r o b a b l e  p r o f i l e  o f  t h e  M oon,  a r e  c o m p u t e d  a n n u a l l y  f o r  a 
n u m b e r  o f  c e n t r e s  i n  s o u t h e d »  A f r i c a .  By p l o t t i n g  t h e  p r e d i c t e d  g r a z e  t r a c k  
o n  a  r e l i a b l e  s u r v e y  map ( e . g .  S o u t h  A f r i c a n  1 : 5 0  0 0 0  s e r i e s )  i t  i s  u s u a l l y  
p o s s i b l e  t o  s e l e c t  a  c o n v e n i e n t  s i t e  f r o m  w h e r e  t h e  g r a z e  may b e  o b s e r v e d .  
I d e a l l y  a  t e a m  o f  o b s e r v e r s  w o u ld  b e  s t a t i o n e d  a t  i n t e r v a l s  a l o n g  a  l i n e  d i n ­
i n g  a t  r i g h t  a n g l e s  t o  t h e  g r a z e  t r a c k  -  s a y ,  a l o n g  a  m a i n  r o a d  -  e a c h  w i t h  
L i s  own t e l e s c o p e  a n d  t i m i n g  e q u i p m e n t .  E a c h  o b s e r v e r  w i l l  s e e  a  d i f f e r e n t  
s e q u e n c e  o f  e v e n t s ,  t h e  c o m b i n e d  r e s u l t s  f o r m i n g  a n  a c c u r a t e  p i c t u r e  o f  
t h e  l i m b  o f  t h e  Moon.

The e q u i p m e n t  n e e d e d  i s  s i m i l a r  t o  t h a t  u s e d  f o r  o r d i n a r y  ( o r  ' t o t a l ' )  
o c c u l t a r  i o n s , b u t  m u s t ,  o f  c o u r s e ,  b e  p o r t a b l e .  A 7 5  mm r e f r a c t o r  i s  i d e a l  
f o r  a v e r a g e  e v e n t s ,  b u t  b e t t e r  i n s t r u m e n t s  w i t h  a l a r g e r  a p e r t u r e  h a v e  
o f t e n  sh o w n  t h e i r  s u p e r i o r i t y  u n d e r  d i f f i c u l t  c o n d i t i o n s .  T i m i n g  i s  b e s t  
c a r r i e d  o u t  w i t h  a  p o r t a b l e  t a p e  r e c o r d e r  a n d  r a d i o  r e c e i v e r  t u n e d  t o  ZU0 
o r  o t h e r  t i m e  s i g n a l  s t a t i o n .

I t  w i l l  b e  s e e n  f r o m  t h e  m ap s  t h a t  m any  g r a z i n g  o c c u l t a t i o n s  o c c u r  i n  
r e g i o n s  w h i c h  a r e  r a t h e r  f a r  r e m o v e d  f r o m  t h e  m a i n  c i t i e s ,  a n d  w h i c h  c a n n o t  
c - .» s i l y  b e  r e a c h e d  b y  t e a m s  o f  o b s e r v e r s  f r o m  o n e  o f  t h e  ASSA c e n t r e s .  I t  i s  
w o r t h  r e m e m b e r i n g ,  h o w e v e r ,  t h a t  a  t e a m  o f  m any  o b s e r v e r s ,  w h i l e  i d e a l ,  i s  
b y  n o  m e a n s  e s s e n t i a l ;  t h a t  a  s i n g l e  g o o d  o b s e r v e r  i s  w o r t h  m o re  t h a n  m any 
u n s u c c e s s f u l  o n e s ,  a n d  t h a t  o n e  g o o d  o b s e r v a t i o n  i s  w o r t h  i n f i n i t e l y  m o re  
t h a n  n o  o b s e r v a t i o n  a t  a l l .

I n t e r e s t e d  o b s e r v e r s  -  e s p e c i a l l y  t h o s e  l i v i n g  i n  t h e  m o re  d i s t a n t  
r e g i o n s  -  who w i s h  t o  b e  i n f o r m e d  o f  f a v o u r a b l e  g r a z e s  o c c u r r i n g  i n  t h e i r  
n e i g h b o u r h o o d ,  a r c  t h e r e f o r e  i n v i t e d  t o  c o n t a c t  t h e  c o - o r d i n a t o r  f o r  g r a z i n g  
o c c u l t a t i o n s :  M r.  J .  H e r s ,  P . 0 .  B o x  1»8, S e d g e f i e l d  6 5 7 3 .  T e l e p h o n e :  1 1 3 .

EXPLANATION OF COLUMN HEADINGS IN TABLES
No. - the num ber  of the t rack  on the map. An a s te r i s k  denotes that the sam e  is double - 

notes a re  given below.
Z .C .  - the num ber  of the s t a r  In the Zodiacal Catalogue.
Date
Beginning an a r b i t r a r y  t im e of the beginning of the t rack  in the west .
Sunlit -  the percentage of the Moon's disk lit by the Sun
Limit - N = nor thern  l imit (a complete  occultation takes  place south of the track)

S * sou thern  l im it  (complete occulta t ion  north  of the track)
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Grazing Occulta tions 1 9 8 0
JANUARY TO MARCH

IC MAO. I1ÍC { U.T. ) AT TML' BEGINNING 
O f THE TRACK X* THE VIST 

UR KIM

PERCENT
SUNLIT

1

N OH 3 
LIMIT t c MAC. TIME (U.T.) AT TKK REGINKIMG 

OF TKK TRACK I t  THE VIST 
HR KIN

PER C O T  
SUCt LIT 

i

I OR S 
LIMIT

1 352 T.3 JANUARY 2*» 20 0 53 S

2 W75 T.U JANUARY 25 19 51 e u » 13 2 8 i 6 6 .6 MARCH 12 1 56 26 S

3 2279 6 .2 FEBRUARY 10 1 51 ii i s 1W » 3 6 .6 MARCH 19 10 19 13 S

L 22 7.3 FEBRUARY 10 10 1 9 s 15 1109 7.3 MARCH 2 k 16 22 6W N

6 306 6.7 FEBRUARY 20 10 36 27 s 16 2578 6 . k APRIL 6 21 56 6 k S

T 1 W8T 1.3 FEBRUARY 29 20 k9 99 s 17 2596 7.3 APRIL 7 0 57 63 s

9 2372 k. k MARCH 9 1 *•9 57 s id 2758 7.0 APRIL 0 0 56 53 s

11 2500 6.3 MARCH 10 1 53 J*7 s 19 2763 6.7 APRIL 0 1 50 52 3

12 201*1 5.0 MARCH 12 1 i»9 26 s 20 2773 6.1 APRIL 6 k 11 52 S

i THE TICKS ARC AT 10 M I NUTE INTERVALS.
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Grazing Occultation 1980

t c MAC. TIME (U.T.) AT THE BEGINNING 
OF THE TRACK IN THE VEST 

MR MI N

PERCENT
SUNLIT

t

* OR 8
LIMIT

I C MAC. TIME (U .T .) AT THE BEGINNING 
OP THE TRACK IN THE VEST 

HR MIN

PERCENT
SUNLIT

i

N OR 8
LIMIT

22 3061. 6 . 0 APRIL 10 3 38 30 8 3 0 2989 6.8 MAT 6 21 2 4 59 8

23 913 5 . 2 APRIL 19 16 4 3 2 T S 3> 3 0 1 1 7 . 0 MAY 7 1 35 5 7 S

24 915 4 . 7 APRIL 19 IT 9 2 7 N 32 3 1 5 2 6 . 8 MAY 7 2 3 5 8 46 S

25 1 2 0 2 6. 9 APRIL 21 2 0 36 4 8 n 3 3 3 3 1 3 6 . 8 MAY 9 1* 16 34 N

26 11.20 6. 6 APRIL 2 3 18 1. 6 7 ■ 36 1 3 8 5 6 . 5 MAY 2 0 18 31 41 N

2d 161» I. 4 . 1 APRIL 2 6 1 2 5 85 s 39 3 2 6 2 7 . 1 JURE 4 2 3 5 6 61 S

29 2 8 6 3 6 . 1 MAT 5 2 3 5 68 s 4 o 3 2 6 7 7 . 2 J U K E 5 1 4 8 6 0 s

4 0
, T H E  T I C K S A R E A T  1 0 M IN U T E I N T E R V A L S . .



Grazing Occulta lions 1980

JUNE TO SEPTEMBER

ZC MAG. TIME ( U . T .) AT 
OP THE TRACK

THE BEGINNING PERCENT 
IN  THE VEST S IK  L IT

1 OR 8
L IM IT ZC MAC. n m ( U .T .)  AT THX B E O in i lO P tR c n r r  i  or 8

ky 339» 6 .6 JUK
MR

5
MIN

22
S

58 50 8
51 192

Of TlCt TRACK I f  THE VEST 
U  HIV

5.3  AUGUST 1 20 53

SUI LIT 
$

LIMIT

68

ki 326 7.3 JWt 6 0 63 27 8 52* 76A 5.0 AUGUST 6 0 51 23
U 15*2 7.3 JWt »8 18 39 3* ■ 53 2005 7.0 AUGUST 16 19 36 29

1856 6 .6 ju r e 21 16 9 61 1 54 2T91 5.4. AUGUST 22 19 23 85
*6 1965 6.5 JURE 22 16 *7 71 ■ 55 8 8 8 6.0 SEPTEMBER 3 1 ?e 37

47 3206 5-2 JULY 1 20 37 85 8 57 2184 7.0 SEPTEMBER 14 19 6 22

1.6 393 6 .8 JULY 7 6 0 29 ■ 58 2571 6.9 SEPTEMBER 17 20 54 51

9̂ 2137 6.4 JULY 21 16 39 63 1 59 2715 6 . 5 SEPTEMBER l 8 18 23 6o

50 aifci 6.0 JULY 21 16 35 63 ■ 4 DOUBLE STAK N 0 T K 5  1 9 8 0 .

Track No. ZC
l»5 1856

is the mean of the double star Aitken 8 7 0 8, 
The components are of magnitude 7.2 and 7.6; 
separation 0'.’9 in pa. 9 6.

52 76U

. THE T ICKS  ARE * f  10 " I^ U T E  INTERVALS.

is the mean of the binary star Aitken 3701. 
The components are each of majjnitude 5.6; 
separation 0Ï1 in pa. 3M.
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Grazing Occultations 1980 

SEPTEMBER TO DECEMBER

OlAZING OCCULTATIONS I960 

OT TO HAP

IC MAO. TIMS (U.T,) AT TH1 BEGINNING PERCDfT * OR S 
OF THE TRACK l i  THE WEST SUNLIT LIMIT

HR KIN *

61 2863 6 .1 SEPTEMBER 19 16 33 70 N

6k 2399 5.0 OCTOBER 13 19 a 17 S

65 2959 7.2 OCTOBER 17 18 58 55 s

6T 10T7 3.7 OCTOBER 28 21 21 69 N

70 3206 5.2 NOVEMBER 15 20 13 50 S

T) 76 5.9 NOVEMBER 16 18 3 82 s

72 3167 7.1 DECEMBER 12 19 18 25 s

T3 3*»69 7 .3 DECEMBER 16 19 *»T W6 s

7** 31*63 6.U DECEMBER ill 22 26 >»7 s

75 37 7.5 DECEMBER 15 18 38 57 s

T6 170 6.2 DECEMBER 16 17 25 68 s

: THE TICKS APE AT 10 MI MUTE INTERVALS.



TIME SYSTEMS 
AND TELESCOPE SETTINGS

T his sec tion  is intended to se rv e  e s tab lish e d  a m a te u rs  and p ro fess io n a l a s tro n o m e rs  
-  i . e .  those  having som e knowledge of tim e and c o o rd in a te  sy s te m s . Space in the booklet 
does not p e rm it full ex p lanation , which in any c a s e  would a p p e a r  com plica ted  to the laym an.

TIME SIGNALS FROM RADIO STATION SUO
Radio s ig n a ls  of m ean so la r  tim e a re  g e n e ra te d  by the  P re c is e  Physica l M easu re ­

m en ts D ivision of the National P h y sica l R e se a rc h  L ab o ra to ry  in P re to r ia .  They a re  b ro ad ­
c a s t by the Post O ffice , the 2 .5  and 5 MHz s ig n a ls  from  O lifan tsfo n te in , and the 100 MHz 
s ig n a ls  from  Johannesburg .

C a r r ie r  F requency 
2 ,5  MHz 

5 MHz 
100 MHz

R adiated  Pow er 
4 Kw 
4 Kw 

80 v.

T im e of T ran sm iss io n  
2000 -  0600 SAST 
Continuous 
Continuous

The signals c o n s is t of one pu lse  p e r  seco n d , each  p u lse  c o n s is tin g  of 5 c y c le s  of 1000 Hz tone. The 
f i r s t  pulse in ev ery  m inute is  lengthened to 500 m illise c o n d s . M orse  code announcem ents a re  m ade 
du rin g  the m inute p reced ing  ev ery  fifth m inute . They c o n s is t  of the ca ll sign  ZUO (repeated  3 tim es) 
and the U niversal T im e (fo rm ally  known as G reenw ich  Mean T im e) at the next m inute . (A sp ec ia l 
coding indicating UT1 m inus UTC is a lso  indicated  in the  f i r s t  15 seconds of the m inute by sligh tly  
lengthened second pulses)

SOUTH AFRICAN STANDARD TIME
South A frican  S tandard  T im e (as in ev ery d ay  use) is  m ean so la r  tim e  lo r the 30° 

E ast m erid ian  (which runs e a s t  of Johan n esb u rg  and ju st w est of Durban) and is exactly  
2 hours ahead of U niversal T im e .

TIME OF SUN’S TRANSIT OVER 30° MERIDIAN
The tab le  below g ives th e  SAST when the  Sun t r a n s i t s  the 30° m erid ian  -  and a sundial on that 

m erid ian  read s  noon.

Jan i 12h03°16S May i i l l h 56m19S Sep 18 U h54m03l

i i 12 07 41 21 11 56 33 28 11 50 34

21 12 11 10 31 11 57 37 Oct 8 11 47 30

31 12 13 23 Jun 10 11 59 23 18 11 45 09

Feb 10 12 14 15 20 12 01 31 28 11 43 48

20 12 13 SI 30 12 03 36 Nov 7 11 43 44

Mar 2 12 12 08 J u l 10 12 05 18 17 11 45 04

12 12 09 43 20 12 06 18 27 11 47 44

22 12 06 51 30 12 06 21 Dec 7 11 51 36

Apr 1 12 03 49 Aug 9 12 05 24 17 11 56 17

11 12 00 59 19 12 03 31 27 12 01 13

21 11 58 39 29 12 00 49 31 12 03 10
May 1 11 57 02 Sep 8 11 57 34
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Time Systems

SIDEREAL TIME ON THE 30° MERIDIAN

At 0 h rs At 21 h rs At 0 h rs At :21 h r s At 0 h rs At :21 1
SAST SAST SAST SAST SAST SAST

Jan 1 6]*39" 31*42" May 11 15**16" 12**19" Sep 18 23**46" 20**51'

11 7 19 4 22 21 15 55 12 58 28 0 28 21 31

21 7 58 5 01 31 16 35 13 38 Oct 8 1 07 22 10

31 8 38 5 41 Jun 10 17 14 14 17 18 1 47 22 50
Feb 10 9 17 6 20 20 17 53 14 56 28 2 26 23 29

20 9 56 6 59 30 18 33 15 36 Nov 7 3 05 0 08
Mar 2 10 40 7 43 J u l 10 19 12 16 15 17 3 45 0 48

12 11 19 8 22 20 19 52 16 55 27 4 24 1 27

22 11 59 9 02 30 20 31 17 34 Dec 7 5 04 2 07

Apr 1 12 38 9 41 Aug 9 21 11 18 14 17 5 43 2 46

11 13 17 10 20 19 21 50 18 53 27 6 23 3 26

21 13 57 11 00 29 22 29 19 32 31 6 38 3 41

May 1 14 36 11 39 Sep 8 23 09 20 12
I

CORRECTION FOR PLACES NOT ON THE 30» MERIDIAN
Approxim ate longitude c o rre c tio n s  from  the 30° E ast M eridian a re  p rovided below.
To find tim e of S un 's tra n s it  o v e r local m e rid ian , apply the longitude c o rre c tio n s  to the data 

in the table above.
To find the s id e re a l  tim e s  at SAST 0 h rs  and SAST 21 h rs  apply the c o rre c tio n s  with the sign 

re v e rse d  to  the data in the ta b le .

Bloem fontein +15m
_  , „raBulawayo + 6
Cape Town +46m
Durban -  4m

E ast London * 8 
G raham stow n + 14m 
Johannesburg  + 8 
K im berley  + 21m

P o rt E lizabeth  + 18m 
P re to r ia  ♦ 7m
S alisbury  - 4m
Windhoek +52m

TELESCOPE SETTING
When a te lesco p e  equipped with se tting  c ir c le s  i s  aim ed on the m erid ian , its  R .A . c irc le  

should read  the s id e re a l tim e. T hus one can ca lcu la te  the s id e re a l tim e and then se t the 
c irc le ,  but is  is u sually  s im p le r to aim  the te lesco p e  a t one of the well known s ta r s  given 
below and then to ad just the R. A. c irc le .

A LIST OF BRIGHT STARS FOR CHECKING TELESCOPE CIRCLES

Star R. A. Dec. Mag. Sp .

Ache rn a r l h36nÍ8 -57°21 ' 0 ,6 B5
A idebaran 4 34 ,6 + 16 28 1.1 K5
Rigel 5 13 ,4 -  8 14 0 .3 B8
Betelgeuae S 53 ,9 + 7 24 0 ,4 MO
Canopua 6 23 ,4 -5 2  41 - 0 ,9 F0
S iriu s 6 44 ,1 -1 6  41 - 1 ,6 A0

S ta r R. A. Dec. Mag. Sp.

Procyon 7h38n?l +5° 17' 0 .5 F5
Regulus 10 07 ,1 »12 05 1 .3 B8
Spica 13 24 ,0 -11 02 1 .2 B2
A rc tu ru s 14 14 ,6 ♦ 19 18 0 ,2 K0
A n ta res 16 28 ,0 -26 23 1 .2 Ml
Altai r 19 49 ,7 + 8 48 0 ,9 A5
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ASSA OFFICE BEARERS

COUNCIL
P r e s i d e n t :  Or. M. F e a s t
V i c e - P r e s i d e n t s :  Dr. E. B a e r t ,  Mr. U.A.  Cray,  Mr. R.K. Hurly
Uenbers;  U s s e r s .  J .  Hers .  J .  Vi nc e nt ,  C. M ul le r ,  P ro f .  B.Werner
S e c r e t a r y :  Ur.  T.W. Rusae
Tr ea sur er :  Ur.  G, Orpen
B u s i n e s s  Uanafer :  Ur.  W.C. B e n t l e y

BLOEMFONTEIN CENTRE

Chairman: Ur.  G.N.Walker
Vi c i -Ch s i  m a n : Ur.  B.O.  V i l j o e n
S e c r e t a r y :  Ur.  F.C.  Neser
Counc i l  R e p r e s e n t a t i v e :  Ur.  G.H. Walker

CAPE CENTRE
Chairman: Ur K.G. Burke 
Vi ce- Chai rnan:  Dr.  J . P .  Dean 
S e c r e t a r y :  Ur.  U.  van der Hi f t  
T rea sur er :  Dr.  K.E.  Tfaonaa 
Auditor:  Ur.  G. Orpen 
Counci l  R e p r e s e n t a t i v e :  D r .J . F .  Dean 
Committee: Ur.  E. Banner,  U i s s  P. Booth,  

Dr.  L.H. Holroyd,  Ur.  K. S e v i l l e ,
Ur.  C. Turk,  Ur.  R. Wal lace

NATAL CENTRE
Chairman; Ur.  J .  Barker  
Vi ce- Cbai rnan:  Ur.  G. Hobson 
S e c r e t a r y :  Urs P. Crnab 
A s s t - S e e r e t a r y : Ur.  p .  Crenb 
T rea sur er :  Mrs J .  Barker
Counci l  R e p r e s e n t a t i v e :  Ur.  J .  da S.  Campos 
Committee: M es srs .  W.S.W. S p i e r s ,  R. F i e l d ,  

J .  Tory,  U.A.  Gray

PRETORIA CENTRE
Chairman: Ur.  J . R .  St ar ke y  
Vice- Chai rnan:  Ur.  K .J .  S t e r l i n g  
S e c r e t a r y - T r e a s u r e r :  Ur.  J . C .  Be nne t t  
L i br a r i a n:  Dr.  P.D.  Bennawith  
Curator of  In s t r um ent s :  Ur.  i i .A.  Koaoroua 
Counc i l  R e p r e s e n t a t i v e :  Ur.  J .  Woltarbaek  
C o a a i t t e e :  Uaaara.  R.B.  Uat th ewe ,  W.P. Dye,  

W.R. V i n d i ac h ,  P. F a l l . r

SALISBURY CENTRE
Chairman: Ur.  C . J .  Ar aot ron i  
S e c r e t a r y :  Ur.  W.L. Stedaan  
Tr eas ur er :  Ur.  U.A.  Godfrey
Committee:  M es s rs .  C.B.  Archer ,  J . V .  Vi nc e nt

TRANSVAAL CENTRE
Chairman: Ur,  G.H. U ar aha l l  
Vi ce- Cbai rnan:  Ur.  G. W i l l i e s  
S e c r e t a r y  k
Counc i l  R e p r e s e n t a t i v e :  Mrs A. Wi l l i»®»  
Tr eas urer:  Ur.  G. Paxton
Curator  o f  In st rume nt s:  Ur.  R.F.  Wi l l i*®»  
C . S . I . K .  L i a i s o n :  Ur.  G. W i l l i e »
P.  R. 0 .  : Ur.  A. Voorvol dt
L i br ar ian:  Urs D. Voorval dt
Cornmittea: Dr.  S.  Amodle,  Ue aer e .  J .  B a r a b y , 

F.  Be t en an ,  C. P a p a d o p o u l o a , G .P u l i k ,
C. P e r e i r a ,  E. ran Zyl

NATAL MIDLANDS CENTRE

Chairman: Dr. G. Proaaer  
S e c r e t a r y - T r e a s u r e r :  Mrs S . B .  Dele  
Caunci l  R e p r e e e n t a t i v e :  Ur.  C. Lake 
Committee: Ue aer e .  G. Key-Hards,  J .  Watson,  

P. do Winnaar,  Ure D. S t i e l e u



A SS A Office Bearers

PAST PRESIDENTS
Í922-23 S . S . Hough 1941-42 H. Knox Shaw 1960-61 G.G. C U l i e
1923-24 R.T*A. In n e s 1942-43 A .F .I .F o rb e s 1961-62 M.D. O verbeek
1924-25 J.IC .E . Halm 1943-44 W.H. van den Bos 1962-63 A .J .  W esselink
1925-26 W. R eid 1944-45 A.W .J. C ousins 1963-64 A .G .F . M o rrisb y
1926-27 H. S p en cer Jo n e s 1945-46 R.H. S toy 1964-65 H.C. Lagerwey
1927-28 A.W. R o b e rts 1946-47 W.P. H ir s t 1965-66 A. M enzies
1928-29 A.W. Long 1947-48 J .  Jack so n 1966-67 G.R. A tk in s
1929-30 H.E. Wood 1948-49 A .E.H . B le k s le y 1967-68 J .  H ers
1930-31 D. Cameron-Swan 1949-50 W.S. F in sen 1968-69 J .C .  B e n n e tt
1931-32 H.L. A lden 1950-51 H.E. Krunun 1969-70 J .  Churms
1932-33 H. S p en cer Jo n e s 1951-52 A.D. T hackeray 1970-71 W.C. B e n tle y
1933-34 D.G. M cIn ty re 1952-53 J .C .  B en tley 1971-72 A.H. J a r r e t t
1934-35 J.IC .E . Halm 1953-54 David S. Evans 1972-73 K .J . S t e r l i n g
1935-36 J .  Jack so n 1954-55 P . K irc h h o ff 1973-74 G.A. H arding
1936-37 H .E. Houghton 1955-56 W.H. van den Bos 1974-75 C. P apadopoulos
1937-38 J .S .  P a rask ev o p o u lo s 1956-57 S .C . V enter 1975-76 P .A .T . W ild
1938-39 T. M ackenzie 1957-58 M.W. F e a s t 1976-77 S. Booysen
1939-40 R.A. R o s s l t e r 1958-59 H. H a fin e r 1977-78 H. W arner
1940-41 E .B . Ford 1959-60 P . Sm its 1978-79 R .F . B u rly

HONORARY SECRETARIES

1922 H.W. Schonegevel 1923 H.E. Houghton 1934 H.W. Schonegevel
1922 T. M ackenzie 1930 S. Skewes 1935 A. M enzies
1923 C .L . O 'B rie n  D u tten 1931 H. H orrocks 1965 T.W. Russo

HONORARY MEMBERS

P ro f .  A .E. B le k s le y Mr H .E. Xrumm Dr R.H. S toy
Dr A.W .J. C o u sin s Dr J .H . O o rt Dr a .G. Velghe"
Mr R .P . dc Kock Mr M.D. Overbeek Dr A .J .  W esselink
Dr D avid S . Evans Dr J .  S c h i l t S i r  R ich ard  W oolley
P ro f .  Ch. F eh ren b ach

GILL MEDALLISTS

1956 H. Knox Shaw I960 W.H. van den Bos 1967 W.S. F in se n
1957 W.P. H i r s t 1963 A.W.J . C ousins 1970 J .C .  B e n n e tt
1958 J .  Jack so n 1965 R.H. S toy 1976 A.D. T h ackeray
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JULIAN D A T E  A T  1400 HOURS -  1980

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

2444 2444 2444 2444 2444 2444 2444 2444 2444 2444 2444

1 240 271 300 331 361 392 422 4 53 484 514 545
2 241 272 301 332 362 393 423 4 54 485 515 546
3 242 273 302 333 363 394 424 455 486 516 547
4 243 274 303 334 364 395 425 456 487 517 548
5 244 275 304 335 365 396 426 457 488 518 549

6 245 276 305 336 366 397 427 4 58 489 519 550
7 246 277 306 337 367 398 428 459 490 520 551
8 247 278 307 338 368 399 429 460 491 521 552
9 248 279 308 339 369 400 430 461 492 522 553

10 249 280 309 340 370 401 431 462 493 523 554

11 250 281 310 341 371 402 432 463 494 524 555
12 251 282 311 342 372 403 433 464 495 525 556
13 252 283 312 343 373 404 434 4 65 496 526 557
14 2 53 284 313 344 374 405 435 4 66 497 527 558
15 254 285 314 345 375 406 436 467 498 528 559

16 255 286 315 346 376 407 437 468 499 529 560
17 256 287 316 347 377 408 438 469 500 530 561
18 257 288 317 348 378 409 439 470 501 531 562
19 258 289 318 349 379 410 440 471 502 532 563
20 259 290 319 350 380 411 441 472 503 533 564

21 260 291 320 351 381 412 442 473 504 534 565
22 261 292 321 352 382 413 443 474 505 535 566
23 262 293 322 353 383 414 444 475 506 536 567
24 263 294 323 354 384 415 445 476 507 537 568
25 264 295 324 355 385 416 446 477 508 538 569

26 265 296 325 356 386 417 447 478 509 539 570
27 266 297 326 357 387 418 448 479 510 540 571
28 267 298 327 358 388 419 449 480 511 541 572
29 268 299 328 359 389 420 450 481 512 542 573
30 269 329 360 390 421 451 482 513 543 574

31 270 330 391 452 483 544

DEC
2444

575
576
577
578
579

580
581
582
583
584

585
586
587
588
589

590
591
592
593
594

595
596
597
598
599

600 
601 
602
603
604

605



ASTRONOMICAL SOCIETY OF SOUTHERN AFRICA

F orbe t i  E s s a y  C o m p e t i t i o n  -  1980

1 .  The C o u n c i l  o f  t h e  A s t r o n o m i c a l  S o c i e t y  o f  S o u t h e r n  A f r i c a  o f f e r s  p r i z e s  
f o r  an e s s a y  c o m p e t i t i o n  on an a s t r o n o i r i  cn  1 s u b j e c t .  The f u n d s  f o r  t h e  
p r i z e s  a r c  m a i n l y  d e r i v e d  f rom a b e q u e s t  t o  t h e  S o c i e t y  by t h e  l a t e
Mr.  A F I F o r b e s ,  a w e l l - k n o w n  a m a t e u r  a s t r o n o m e r  and  c o m e t  d i s c o v e r e r .

T h e r e  w i l l  be t h r e e  p r i z e s ,  v i z .  R25 ,  R15 and  RIO.  The c o m p e t i t i o n  
e m b r a c e s  a l l  s c h o l a r s  up  t o  t h e  age  o f  18 y e a r s  and t h e  m a t r i c u l a t i o n  
s t a o d a r d .  The j u d g e s  w i l l  t a k e  age  i n t o  a c c o u n t  when a s s e s s i n g  t h e  m e r i t  
o f  a p a r t i c u l a r  e n t r a n t .  F r i z e s  w i l l  n o t  be  a w a r d e d  i f  no e s s a y s  of  
s u f f i c i e n t  m e r i t  a r e  r e c e i v e d .  The j u d g e s  r e s e r v e  t h e  r i g h t  t o  v a r y  t h e  
a m o u n t s  of  p r i z e  money .

2 .  E n t r a n t s  may c h o o s e  a ny  a s t r o n o m i c a l  t o p i c  t o  t h e i r  l i k i n g .  As a g u i d e  
some s u i t a b l e  s u b j e c t s  a r c  e n u m e r a t e d  h e r e : -
( a )  L i f e  o f  G a l l i l e o  f b )  M a g n e l l a n i c  C l o u d s  ( c )  An o b s e r v i n g  p r o j e c t  
( d )  Moons o f  J u p i t e r  ( e )  R a d i o  A s t r o no m y ( f )  G a l a x i e s  ( g )  B l a c k  H o l e s .

3 .  The c o m p e t i t i o n  w i l l  b e  open  t o  s c h o l a r s  f r o m d u l y  r e g i s t e r e d  s c h o o l s  i n  
S o u t h e r n  A f r i c a ,  a s  w e l l  a s  t o  S t u d e n t  Members  o f  t h e  S o c i e t y .

4 .  E s s a y s  m us t  be w r i t t e n  i n  E n g l i s h  o r  A f r i k a a n s  and m u s t  b e  n o t  mor e  t h a n  
2000 words  i n  l e n g t h .

5 .  E s s a y s  a r e  t o  be s u b m i t t e d  t o  t h e  A s t r o n o m i c a l  S o c i e t y  o f  S o u t h e r n  A f r i c a  
c / o  t h e  S o u t h  A f r i c a n  A s t r o n o m i c a l  O b s e r v a t o r y .  P 0 Box 9 ,  O b s e r v a t o r y  
Cape 7935 b e f o r e  1980 May 3 1 s t .  Name o f  s c h o o l  w h e r e  a p p l i c a b l e  and d a t e  
o f  b i r t h  m us t  be g i v e n .

6 .  The r e s u l t s  o f  t h e  c o m p e t i t i o n  w i l l  be  a n n o u n c e d  a t  t h e  An n u a l  M e e t i n g  
o f  t h e  S o c i e t y  i n  J u l y .  The S o c i e t y  h a s  t h e  r i g h t  t o  p u b l i s h  i n  i t s  
M o n t h l y  N o t e s  o r  t o  r e a d  a t  a ny  o f  i t s  m e e t i n g  any e s s a y  e n t e r e d  i n  t h e  
c o m p e t i t i o n .

7 .  The c o m m i t t e e  of  j u d g e s  w i l l  he  a p p o i n t e d  by t h e  C o u n c i l  o f  t h e  S o c i e t y  
and  w i l l  c o m p r i s e  p r o f e s s i o n a l  a s t r o n o m e r s ,  o r  member s  o f  t h e  t e a c h i n g  
s t a f f  o f  U n i v e r s i t i e s  o r  o f  s c h o o l s  f rom wh i ch  no e n t r i e s  h a v e  b e e n  
r e c e i v e d .

8 .  I n  a s s e s s i n g  t h e  m e r i t  o f  t h e  e n t r i e s  t h e  c o m m i t t e e  w i l l  h a v e  r e g a r d  t o  
( a )  t h e  age  of  t h e  c o m p e t i t o r s ,  ( b )  t h e  e v i d e n c e  o f  a c c u r a t e  k n o w l e d g e ,  
r e a l  u n d e r s t a n d i n g  and o r i g i n a l i t y .  The  j u d g e s  w i l l  g i v e  no  c r e d i t
f o r  e s s a y s  which  c o n s i s t  o f  l o n g  e x t r a c t s  d i r e c t  f r om t e x t  b o o k s .  
C o m p e t i t o r s  a r e  a d v i s e d  t o  s t a t e  t h e  a u t h o r i t i e s  f rom whi ch  t h e y  d r ew 
i n  f o r m a t i  o n .
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