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PREDICTED PERIHELION PASSAGES OF COMETS, 1981

Periodic comet Perihelion date Revolution Period 
years

Perihelion Distance 
au

Reinmuth 2 Jan. 29 6-7 1 95
Borrelly Feb. 20 6-8 I 32
Schwassmann-Wachmann 2 Mar. 17 6 5 214
West-Kohoutek-lkemura Apr. 12 61 1 40
Kohoutek Apr. 17 6-2 1-57
Finlay June 20 70 110
Longmore Oct. 21 70 2-40
Gale Oct. 27 111 1 -20
Slaughter-Burnham Nov. 16 1 1 -6 2-54
Gehrels 2 Nov. 18 80 2-36
Swift-Gehrels Nov. 27 9 3 1-36
Kearns-Kwee Nov. 30 9 0 2-22
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This booklet is intended both as an introduction 
to observational astronomy for the interested layman -  
even if his interest is only a passing one — and as a 
handbook for the established amateur or professional 
astronomer.
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NOTE
Unless stated otherwise, all times are SOUTH AFRICAN STANDARD TIME. In order to 

avoid confusion between a. m. and p. m ., the 24-hour clock is used (e.g. 1800 hrs. is 6 p.m. and 
2100 hrs. is 9 p. m.). Emphasis is given to phenomena visible in the evening sky - between sun­
set and midnight.

- 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 Ephememeris 
for 1981 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.

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 (m favour of the Astronomical- 
Society of Southern Africa) for R1.50  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.

Dit is met spyt dat ons u meedeel dat as gevolg van beperkte fondse en produksiefasiliteite 
dit nie moontlik is om hierdie handbook in Afrikaans te laat druk nie.

R.F. HURLY 
EDITOR



ASTRONOMY IN 
SOUTHERN AFRICA

As one o f th e  few p a r t s  o f th e  E a rth  h av ing  b o th  a c c e ss  to  th e  r ic h  so u th e rn  
s k ie s  and a s u i t a b le  c l im a te ,  S o u th e rn  A fr ic a  h o ld s  a fav o u red  p o s i t io n  In  astronom y . Con­
s e q u e n t ly ,  i t  h a s  seen  th e  e s ta b l is h m e n t  o f  a niraoer o f  p r o f e s s io n a l  o b s e r v a to r ie s  engaged 
in  r e s e a rc h  w h ile  many in d iv id u a ls  have become e n t h u s i a s t i c  am ateur a s tro n o m e rs , p la n e ­
t a r i a  and v i s i t i n g  n ig h ts  a t  e b a e r v a to r ie s  convey to  th e  g e n e ra l  p u b l ic  much o f w hat goes 
on in  t h i s  f i e l d .

O bservatories
The S outh  A fric a n  A stro n o m ica l O b se rv a to ry  (S .A .A .O .) , was e s ta b l i s h e d  in  1972, 

a s  a j o i n t  v e n tu re  betw een th e  C ouncil fo r  S c i e n t i f i c  and I n d u s t r i a l  R esearch  o f  South Af­
r i c a  and th e  S c ien ce  R esearch  C o u n cil o f  G re a t B r i t a n . ,  com bining th e  f a c i l i t i e s  o f  th e  
form er R oyal, R ep u b lic  and R a d c l i f fc  O b s e rv a to r ie s ,  and i s  d i r e c te d  by Dr. M. K. F e a s t .
I t s  e x c e l le n t  o b se rv in g  s i t e  n e a r  S u th e r la n d ,  In  th e  K arro o , h a s  fo u r  in s t ru m e n ts , namely 
th e  1.8m, l .O n , 0.75m and 0.5m te le s c o p e s .  The h e a d q u a r te r s  a re  in  Cape Town, w here a ls o  
a  l im i te d  amount o f  o b se rv in g  c o n t in u e s .  R esearch  i s  u n d e rta k e n  in  many a r e a s ,  w ith  con­
s id e r a b l e  e f f o r t  b e in g  p u t in to  th e  s tu d y  o f v a r ia b le  s t a r n ,  tho  M ag e llan ic  C lo u d s, the  
G a la c t ic  c e n t r e  and g lo b u la r  c l u s t e r s  a s  w e ll as o p t ic a l  s t u d i e s  o f  c e l e s t i a l  X -ray  so u rc e* . 
These s tu d ie s  in v o lv e  th e  u se  o f  s p e c t r o s c o p ic ,  p h o to m e tr ic  and in f r a r e d  te c h n iq u e s .  Be­
s id e s  p ro v id in g  re re a rc h  f a c i l i t i e s  f o r  i t s  own s t a f f  f-AAO o b s e rv in g  tim e i s  a l l o c a t e d  to  
a s tro n o m ers  from G rea t B r i t a in  and from  South A fr ic a n  U n iv e r s i t i e s .

The O.67o v is u a l  r e f l e c t o r ,  o f  th e  fe rm or R ep u b lic  O b se rv a to ry , Jo h an n esb u rg , i s  
m a in ta in e d  by th e  N a tio n a l I n s t i t u t e  f o r  T elecom m unications R esaarch  ( N . I .T .R .) .

The N a tio n a l R adio Astronomy O b se rv a to ry  a t  H a rteb eesh o ek , n e a r  K ru g ersd o rp , i s ,  
u n d er th e  d i r e c t i o n  o f  Dr. G. N ic o lso n , o p e ra te d  by th e  NITR. The te le s c o p e ,  a 2&m d is h ,  
i s  u sed  f o r  o b s e rv a tio n s  o f  e x t r a g a l a c t i c  r a d io  o b je c t s  such  a s  q u a sa rs  and X -ray s o u rc e s .  
The Rhodes U n iv e rs i ty  R adio Astronomy Group le d  by P r o f .  E .E . B a a r t  u se  t h i s  t e le s c o p e ,  
c u r r e n t ly  in  a  su rv ey  o f  th e  e n t i r e  s o u th e rn  sky a t  13cm w a v e le n g th .

Boyden O b se rv a to ry , s i t u a t e d  a t  M aze lsp o o rt, 25 km from B lo em fo n te in , i s  o o e ra te d  
by th e  D epartm ent o f Astronomy o f  th e  U n iv e r s i ty  o f  th e  Orange F ree  S t a t e ,  under th e  le a d e r ­
s h ip  o f  P ro f .  A .a . J a r r e t t .  The s i t e  o f f e r s  good c o n d i t io n s ,  w i th o u t 'b e in g  rem ote from a 
la rg e  c e n t r e ,  and o b se rv in g  f a c i l t i e s  in c lu d e  th e  R o c k e fe l le r  R e f le c to r ,  and th e  0.41a>
N ishim ura R e f le c to r .  R esearch  c o v e rs  e s s e n t i a l l y  th e  two a re a s  o f  f l a r e  s t a r s ,  and i n t e r ­
ference t r y  o f  th e  su n .

In  a d d i t io n  to  th e  p r o f e s s io n a l  o b s e r v a to r ie s  m en tioned  above. South  A fr ic a n  and 
Zimbabwe have numerous p r iv a te  o b s e r v a to r ie s ,  b u i l t  and o p e ra te d  by « n a te u r  a s tro n o m e rs .

O bservatories Open to  the  Public
S.A .A .O . H e ad q u a rte rs , O b se rv a to ry , Cape a r e  open to  v i s i t o r s  on th e  second  S a tu r ­

day o f  each  month a t  8 .0 0  p.m . I t  i s  u n n e ce ssa ry  to  g iv e  p r io r  n o t i f i c a t i o n  o f  in te n t io n  
to  v i s i t ,  u n le s s  th e re  a re  more th a n  te n  p e rso n s  in  a  p a r ty .  Day v i s i t s  a r e  p o s s ib le  to  
th e  S .A .A .O . o b se rv in g  s i t e  n e a r  S u th e r la n d ,  and e n q u ir ie s  s h o u ld  be nade t o  S u th e r la n d  
p r io r  to  th e  In ten d ed  v i s i t .

V is i t in g  n ig h ts  a t  Eoyden O b se rv a to ry  a re  g e n e r a l ly  h e ld  around  th e  tim e o f  f i r s t  
q u a r t e r .  E n q u ir ie s  sh o u ld  be made to  th e  D b se rv a to rv . Numbers a re  r e s t r i c t e d  to  tw enty 
p e rso n s  on each  o c c a s io n .

P lanetaria
The m ajor p la n e ta r iu m  in  Sou*-h A fr ic a  i s  t h a t  s i t u a t e d  on th e  g rounds o f  tho Uni­

v e r s i t y  o f  th e  k 'i tw a te rs ra n d  (e n tra n c e  An f a le  Road - a lo n g s id e  M l). I t  i s  equ ipped  w ith  
a h ig h ly  can p lex  Z e iss  p r o je c to r  and s c a t s  o v e r 400 p e rs o n s .

A sm all p la n e ta r iu m , w ith  a S p i tz  p r o je c to r  and s e a t in g  a p p ro x im a te ly  70 , i s  lo c a t ­
ed w ith in  th e  South A fr ic a n  M uscin, Cape Town. Shows a r e  g iv e n  each  w eekend, a t  3 .0 0  p.m . 
on S a tu rd a y , and 3 .3 0  p.m . on Sunday, and ac 11 .00  a .m . and 3 .3 0  p.m . cn  p u b l ic  n c lld a y * . 
F u r th e r  in fo rm a tio n  can be o b ta in e d  by phoning th e  museum a t  41-2G66.

Teachifig Departments
Both th e  U n iv e r s i ty  o f  Capo Town and U n iv e r s i ty  o f  th e  Orange F ree  S ta te  have 

deparernenta o f astronom y . The c h a i r  o f  astronom y a t  U .C .T . la  o c cu p ie s  by P r o f .  B rian  
W arner, whose departm en t u s e s  th e  S .A .A .O . o b se rv in g  f a c i l i t i e s  a t  S u th e r la n d . P ro fe s s o r  
G .F .P . E l l i s  o f th e  D epartm ent o f A pp lied  M athem atics, U .C .T. heads a g roup  c a r ry in g  o u t
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Astronomy in Southern Africa

re s e a rc h  in  t h e o r e t i c a l  cosm ology. The OOFS d e p a r tm e n t. In c o rp o ra te d  w ith  th e  Boyden Ob­
s e r v a to r y  i s  headed by P r o f .  A.H. J a r r e t t .  The P h y s ic s  D epartm ent o f  Rhodes U n iv e rs i ty  
s p e c i a l i s e s  in  ra d io  astronom y , and has i t s  own o b s e rv a to ry  o u ts id e  Grahamstown. The 
D epartm ent o f  M athem atics, A p p lied  M athem atics and Astronomy a t  U .N .I.S .A . o f f e r s  a number 
o f  c o u rs e s  in  astronom y and a s t r o p h y s ic s .

SALISBURY-*
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- t i m i  £

r PRETORIA . 
fcJOHANNFSBURG

S A A O / g \  B I .O FM FON T FIN S '

i m \  m .  j f l B  : - A i  /  // > ' nms
i \  J  I Oept. of Astronomy
r ï f c p r T  \  /  Boyden U . O . F . S
* P B B R  '  4  O i> s e r v a t o r y ^ B j |  f R y

V  „  SI T  H K N LAS \ \ J  / l i d  f c f c  FAST LONIXiNP la n e ta r iu m  m . j  ^P la n e ta r iu m  
S .A .  M useum

SA AO H e a d q u a r t e r s

ro'

PORT EL IZA B ETH  

Dept • ^of^A^i ron o m y
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O b s e rv a to r y  

♦
j Rhodes  U n iv e r s i t y  

P. E. P eo p le '»  Phy«ic-« D e p a r im e n i  
O l n e r v i l o r y

THE ASTRONOMICAL SOCIETY OF SOUTHERN AFRICA
The Astronomical Society of Southern Africa is a body consisting of both amateur and 

professional astronomers. Membership is open to all interested persons, regardless of knowledge 
or experience. In addition to this handbook, the Society issues "The Monthly Notes of the Astro­
nomical Society of Southern Africa" (MNASSA). Members also receive copies of "Sky and Tele­
scope", an excellent and very popular monthly magazine published in the United States. It provides 
up to date information on both professional and amateur activities, together with news of space 
research and other related subjects. The Society's annual subscription iy R 17. 50 md there is an 
entrance fee of R2.50. Information can be obtained from the Honorary Secretary , Astronomical 
Society of Southern Africa, c/o  The South African Astronomical Observatory, P.O. Box 9, 
Observatory 7935, Cape.
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LOCAL CENTRES OF THE SOCIETY

Aut onomous  l o c a l  C e n t r e *  of  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 *  i n  Cape  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 a i t o r a  a r e  v e r y  we l come  a t  m e e t i n g »  and may,  i f  t h e y  w i s h ,  . join 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 »  f o r R 1 Z 5 0 a u b a c r i p t i o n  
o f  t h e  S o c i e t y .

CAPE CENTRE ( Ca p e  Town) -  M e e t i n g *  on 2nd Wedneaday  o f  t h e  mon t h  ( e x c e p t  J a n .  
an d  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 e s e s s e a  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 a  T e l e a c o p e .  T h e r e  i a  
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 r o m t e l e p h o n e  ( d a y  
t i m e )  8 9 -8 5 31  e x t .  2 5 8 ,  2 1 0 - 3 8 1 4  e v e n i n g s  8 5 - 6 9 7 6 .

TRANSVAAL CENTRE ( Johannesburg)  -  General  mee t ings  a r e  h e l d  on 2nd Wednesday of  each month 
e x c l u d i n g  December i n  the  S i r  He r be r t  Baker  B u i l d i n g ,  Republ i c  Ob s er va t o r y ,  Observa tory  
a t  20hOO when a formal  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 c e  t he  C h r i s t o s  Papadopoulos  dome 
houses  a combined i n s t r u m e n t ,  compr i s i ng  a 30 cm c a s s e g r a i n  t e l e s c o p e  a r ra ng e d  f o r  photo­
e l e c t r i c  pho tomet ry ,  and two r e f r a c t i n g  t e l e s c o p e s  of  18 and 15 cm a p e r t u r e ,  which i s  
a v a i l a b l e  t o  members o f  t h e  C e n t r e .  P ub l i c  o b se r v i n g  evenings  a r e  h e l d  on t he  f i r s t  Mon­
day o f  each month a t  20^00,  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 he  o b s e r v a t i o n  of  v a r i a b l e  
s t a r s  and g r az i n g  o c c u l t a t i o n s .  S e c r e t a r i a l  a d d r e s s :  P . 0 .  Box 1595, Edenvalc  1610.
Telephone:  678 5534.

NATAL CENTRE ( D u r b a n )  -  M o n t h l y  m e e t i n g s  s r e  h e l d  e v e r y  t h i r d  We dnes day  a t  7 . 4 5 p . m .  
a t  S t .  P a u l a  C h u r ch  R a i l ,  Ch u r c h  S t r e e t ,  Du r ba n  ( n e a r  G . P . O . )  s 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 a :  c / o  P 0 Box 8 4 0 ,  Du r ba n  4000 .  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 )  -  Meet ings  a r e  h e l d  monthly a t  v a r i o u s  venues .  
S e c r e t a r i a l  a d d r e s s :  23 Munro Avenue,  No r t he rn  P ar k ,  P i e t e r m a r i t z b u r g  3201.  Telephone:
2-4074.
BLOEMFONTEIN CENTRE -  M e e t i n g *  a r e  h e l d  e v e r y  t h i r d  Wednea day  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 ,  D 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  Wednes day  of  e a c h  month  ( e x c e p t  
De c e mb er )  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  of  S o u t h  
A f r i c a  and t h e  C h r i s t i a r  B r o t h e r s '  C o l l e g e ,  S i l v e r t o n  R oa d .  The C e n t r e d  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  a 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 a r y ,  Mr J .  B e n n e t t ,  90 Ma l a n  S t r e e t ,  R 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  s 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  w h i c 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 a r - g a z i n g "  s e s s i o n s  a r e  a r r a n g e d  a t  i n t e r v a l s ,  s t  
w h i c h  t e l e s c o p e s  a r e  s e t  up hy  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 b s e r v i n g  bv a l l  member* p r e s e n t .  The a d d r e s s  o f  t h e  S a l i s b u r y  C e n t r e  i a  
P 0 Box UA 4 2 8 , ' U n i o n  A v e n u e ,  S a l i s b u r y  and  t h e  Don .  S e c r e t a r y  ( t o  whom 
c o m m u n i c a 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 t e d m a n .

OBSERVINli SECTIONS OF THE SOCIETY.

T h e s e  s e c t i o n s  e x i s t  
p r o g r a m m e s .  M e n t i o n  o f  t h e  
i n  t h e  a p p r o p r i a t e  p a r t s  of  
o f  t h e  d i r e c t o r s .

t o  c o o r d i n a t e  and 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  
t v p c  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 e  made 

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

Comet s  a n d  M e t e o r s  
G r a z i n g  O c c u l t a t i o n s  
Nov* 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

s e e  p a g e  28 
s e e  poge  38 
s e e  p a g e  33 
s e e  p a g e  35 
s e e  p a g e  34



D1AKY i a o  i

JANUARY
2d » h E a r th  a t  p e r ih e l io n  
2 09  U ranus 6° S . o f Moon 
4 07 Venus 3° S . o f Moon
4 i o  N eptune 3° S . o f  Moon
5 20  Venus 0 ° .6  s .  o f  N ip tune 
9 19 Mars 1 ° .6  S . o f  Moon

10 20 C eres  a t  o p p o s it io n  raag 7 .1
11 27 V esta  s ta t io n a r y  mao 7 .2  
14 06 J u p i t e r  l ° . l  S . o f  S a tu rn
16 15 A ld eb aran  0 ° .9  S . o f  Moon Occn .
19 18 S a tu rn  s ta t io n a r y
20 06 FULL. MOON Penumbra] E c l ip s e  
23 20 M ercury 0 ° .3  S. o f Mars
25 08 J u p i t e r  s t a t io n a r y  mag 31 .4  
25 Ï5  S a tu rn  2° S . o f  Moon 
25 16 J u p i t e r  3° s .  o f Moon 
29 19 U ranus 5° S. o f  Moon 
31 21 N eptune 3° S . o f Moon

FEBRUARY

MARCH

1 23 M ercury g r e a t e s t  a lo n g . E. (18°) M A Y
1 23 P lu to  s ta t i o n a r y  mag 14
3 15 Venus 1 ° .6  S . o f  Moon 13 23
4 20 NEW MOON E c lip se 14 01
5 18 Mars 0 ° .6  S . p f  Moor. Occn . 14 07
6 02 M ercury 4 °  H. o f  Mcon 16 20
7 2 0 M ercury s t a t i o n a r y  tnag 0 .1 19 02

10 16 H orcury  4 °  N. o f  Mars 20 04
12 20 Axdebarar. 0 ° .9  s .  o f  Moon Occn . 21 02
17 09 M ercury in  i n f e r i o r  c o n ju n c tio n 27 02
19 05 J u p i t e r  l ° . l  s .  o f  S a tu rn
21 21 V esta  a t  o p p o s i t io n  mag 6 .8 28 07
21 22 J u p i t e r  3° S . o f  Mcon
21 22 S a tu rn  2C S. o f Moon
21 23 M ercury 5° N. o f  Venus
26 07 U ranus 5° S . o f  Moon
27 05 C eres  s t a t i o n a r y  mag 7.4
28 03 Juno  s ta t i o n a r y  mag 1 0 .9
28 07 N eptune 2° S . o f  Mocn

APRIL
2 12 Mars in  c o n ju n c tio n  w ith  Sun
3 04 M ercury l ° . l  M. o f  Hocn
7 07 Venus in  s u p e r io r  c o n ju n c tio n  

mag -  3 .4
11 12 V enta s t a t i o n a r y  mag 7 .2
12 22 P lu to  a t  o p p o s i t io n  mag 14
16 23 J u p i t e r  3° S . o f  Mooli
17 04 S a tu rn  1 ° .7  s .  o f Moon
19 23 Juno  a t  o p p o s i t io n  mag 10 .6

20 14 Moon a t  apogee
21 17 Uranus 5° s .  o f  Noon
23 22 Neptune 2° s .  o f  Moon
27 14 M ercury in  s u p e r io r  c o n ju n c tio n  

mag -1 .7

M ercury C N. o f  A ldebaran  
J u p i t e r  3° S . o f  Moon 
S a tu rn  1 ° .8  S. o f  Moon 
U ranus 5° S . o f  Moon 
U ranus a t  e p p o j i t io n  snag 5.7  
Venus 6 °  N. o? A ldebaran  
Neptune 1 ° .9  S . o f  Moon 
M ercury g r e a t e s t  e*ong . E . (23 ) 
mag 0 .6
J u p i t e r  s t a t i o n a r y  mag - 1 .8

JUNE
1 13 M ercury s t a t i o n a r y  mag 1 .0 3 11 Venus 4° N. o f  Moor.
4 12 M ercury 2° N. o f  Moon 3 21 M ercury 3° N. o f  Moor.
5 OO U ranus s ta t i o n a r y  mag 5 .7 6 00 S a tu rn  s t a t i o n a r y  mag 1 .1

12 02 A ldebaran  1 ° .S  o f  Moon Occn . 9 06 M ercury s ta t i o n a r y  mag 1 .9
15 23 M ercury g r e a t e s t  e lo n g . W. (28°) 9 09 M ercury i ° . 7  S . o f  Venus
20 15 Equinox iO 07 J u p i t e r  3° S . o f  Moon
20 23 J u p i t e r  3° S . o f  Moon 10 12 S a tu rn  2° S . o f  Moon
21 02 S a tu rn  1 ° .7  S . o f  Moon 14 14 Neptune a t  o p p o s i t io n  mag 7 .7
25 12 U ranus 5° S . o f  Moon 15 00 Uranus 5° S . o f  Moon
26 04 J u p i t e r  a t  o p p o s i t io n  mag - 2 .0 17 07 N eptune 1 ° .9  S. o f  Moon
27 03 S a tu rn  a t  o p p o s i t io n  mag 0 .6 17 11 Juno  s t a t i o n a r y  mag 11.1
27 05 N eptune s t a t i o n a r y  mag 7 .7 19 18 Mars 6° N. o f A ldebaran
?7 16 N eptune 2° S . o f Moon 21 10 S o l s t i c e

21 23 M ercury in  i n f e r i o r  c o n ju n c tio n
24 18 Venus 5° S . o f P o llu x
30 04 Mars 4° N. o f  Moon
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JULY
d

J
h

11 Venus 1 ° .3  N. o f  Moon
3 12 M ercury s ta t io n a r y
3 21 B arth  a t  a p h e lio n
7 18 J u p i t e r  40 s .  o f  Moon
7 21 S a tu rn  2° S . o f  Moon
8 19 P lu to  s t a t i o n a r y  mag 14

12 06 U ranus 5° S . o f  Moon
14 12 M ercury g r e a t e s t  e lo n g . W. (21*

14 13
mag 0 .5
Neptune 2° S . o f  Moon

17 03 FULL MOON E c lip s e
21 12 P a l la s  in  c o n ju n c tio n  w ith Sun
23 19 Votwj* 1 ° .2  N. o f  P.egulus
26 22 K irs  3° N. o f  Moon
29 17 M ercury 6 °  S . o f  P o llu x
30 20 J u o i to r  l ° . 2  S . o f  S a tu rn
31 02 N1X/ MOON E c lip s e

AUGUST
2 l i Venus ?° S .  o f  Moon
4 10 J u p i t e r  4° E. o f  Moon
4 10 S a tu rn  3° S . o f  Mocn
4 13 U ranus s ta t io n a r y  man 5 .7
8 13 Uranus 5° S . o f  Moon

10 04 M ercury in  s u p e r io r  c o n ju n c tio n
10 20 Neptune 2° 3 . o f  ftoon
23 15 Mars 6 °  S . o f  P o llu x
25 20 Venus 2° $ . o f  S a tu rn

26 n Mars 1 ° .4  N. o f  Moon
27 2 3 Venue 0 ° .9  S.. o f  J u p i t e r
3o 21 M ercury 3° S . o f  Moon
n 23 S a tu rn  3° S . o f  Moon

SEPTEMBER

1 04 J u p i t e r  4 S . o f Moon
1 11 V esta  0 . 2  N. o f  Moon
1 13 Venus 5 S . o f  Moon
3 11 N eptune s t a t i o n a r y  mag 7 .7
4 22 U ranus 5 S . o f Moon
6 19 Venus 1 .9  N. o f  S p ica
7 04 Neptune 1 ° .9  S . o f  Moon

10 13 M ercury 4° S . o f  S a tu rn
13 17 M ercury 3° S . o f J u p i t e r
15 10 C eres  in  c o n ju n c tio n  w ith  Sun
20 17 M ercury mag -  0 .8  0 ° .4  S o f  S p ica  

mag. 1 .2
23 01 Equinox
23 14 M ercury g r e a t e s t  e lo n g . E. (26°) 

mag 0 .3
24 03 Mars 0  .04 S . o f  Moon Occn .
29 23 V esta  O .4 S . o f  Moon O cc°.
30 00 M ercury 9° S . o f  Moon

OCTOBER
d  h 0

1 19 Venus 7 S . o f  Moon
2 C8 U ranus 4° S . o f  Moon
4 12 Neptune 1 ° .7  S . o f  Moon 
6 02 S a tu rn  in  c o n ju n c tio n  w ith  Sun
6 09 M ercury s t a t i o n a r y  mag 0 .9
7 09 Venus 2° S. o f  U ranus

14 03 J u p i t e r  in  c o n ju n c tio n  w ith  Sun 
17 0-1 Venus 1 ° .9  N. o f  A .ntares
17 16 P lu to  in  c o n ju n c tio n  w ith  Sun
18 09 M ercury in  i n f e r i o r  c o n ju n c tio n
19 IS K irs  nag 1 .7  i ° . l  H. o f  Reguiue

nag 1 .3
22 15 Mara 1 ° .4  S . o f  Moon 
21 02 S a tu rn  3° S . o f  Moon 
26 19 M ercury s t a t i o n a r y  nag  - 0 .9  
29 19 U ranus 4 °  S . o f  Moon
29 23 Venus S° S . o f  N eptune
30 10 Neptune 1 ° .4  S . o f  Moon

NOVEMBER

1 Ol Venus 6 °  S . o f  Moon
2 23 M ercury nag - 0 .3  N. o f  S p ica  

mag 1 .2
3 02 M ercury g r e a t e s t  e lo n g . W. (19°)
5 22 M ercury 1 ° .2  N. o f J u p i te r

11 OO Venus g r e a t e s t  e lo n g . E. <47°)
12 09 Moon a t  p e r ig e e
14 22 V esta  in  c o n ju n c tio n  w ith  Sun
20 02 Mars 2° S . o f  Moon
22 14 S a tu rn  3° S . o f  Mocn
22 17 Urar.us in  c o n ju n c tio n  w ith  Sun
23 02 Juno in  c o n ju n c tio n  w ith  Sun
23 11 J u p i t e r  4 °  S . o f  Moon
2fl 04 Neptune 1 ° ,3  S. o f  Moon
30 18 Venus 3° S . c f  Moon
10 13 M ercury in  s u p e r io r  c o n ju n c tio n
16 13 Neptune in  c o n ju n c tio n  w ith  Sun
16 17 Venus g r e a t e s t  b r i l l i a n c y  mag -4 .4
18 11 Mara 3° S . o f  Moon
20 01 S a tu rn  3° S . o f  Moon
21 04 J u p i t e r  4° S . o f  Moon
21 21 S o ls t i c e
23 13 Uranus 4° S . o f Moon
24 14 V esta  0 ° . l  S . o f  Moon 000" .
29 03 Venus 2° N. o f  Moon
30 06 Venus s t a t i o n a r y  mag - 4 .3

DECEMBER

1 0 17 Mercury  i n  s u p e r i o r  c o n j u n c t i o n

IS 17 Keptuno  in  c o n j u n c t i o n  wi th  Sun

IS 21 Venue g r e a t e s t  b r i l l i a n c y  -  4.4

1ft IS V a r e  3* S.  of  Moon

20 03 S a t u r n  3°  S of  Moon

21 08
0J u p i t e r  4 S . of  Moon

22 01 S o ) o t i  ce
23 17 0Uranus  4 S.  of  Moon
24 18 V e s t a  0 ° . l  S. of Moon

2» 07 t o n u s  2° S.  of  Moon

30 10 Venuo S t a t i o n a r y
5



THE SUN 1981

BASIC DATA

DUmel«r: 1 S92 000 km (100 time* Earth diameter)
Maes: 1 ,M  X 1030 k |  (330 000 U s u i  garth HIM )
Surfacs Temperature: Approx. 6000°C
Temperature at centre: Approx. 10 mlllloiiaC

The Sun te our nearest e u r .  It le  compoeed chiefly of hydrofen end le In e gaseous etxte throughout.
So hot end dense Is Its Interior that nuclear reactions occur there -  thus producing the energy that la eventually 
radiated from its surface. At tlm ea Its surface la disturbed by sunspots (which may persist for some weeks) 
sad flare* (short lived).

The earth 's orbit round the Sun la not quite circular. In 1981 we will be c losest to the Sun on January 2 
(perihelion -  approx, distance 147 m illion km) and furthest from the Sun on July 4 (aphelion -  approx. 152 
m illion km). During the year, the Am appears to us lo make a complete circuit o f the eky (l.e . relative to 
the etarry background) aa Indicated lo the diagram.

Permanent damage to the eye can be caused by looking directly at the Sun. The diagram below shows how 
a sm all telescope (or half a binocular) may be used to protect an image of the solar disk onto a piece of white 
card. It may also be advisable to stop down the telescope aperture so that the eyepiece le  not damaged by the 
Intense light passing through tt. Tiny black eunspota are generally v isib le on the otherwise white to lar  disk -  
If monitored over a period of a week or so, the rotation of the Sun should be apparent.

Sunlight

Cardboard Light Shield
Eyepiece

r  csranoaru oigui o

-----  TelescopeTeleecope Ad)u-t Focus

,White Card

a
Image of Sun



The Sun 1981

TIMES OF SUNRISE AND SUNSET FOR THE MAIN CITIES OF SOUTHERN AFRICA

C A P E

-

T O W N

S U N S E T

D U B B A N

S U N *  B E  S U N S E T

B L O E M F O N T E I N  

B U N H B f t  S U N S E T

J O H A N N E S B U R G  

S U N R IS E  S U N S E T

S A L I S B U R Y  

B U N R IS E  S U N S E T

Jam  1 o c h M 1" » k 01* « k • » ” . . h 01 “ 0. " 21m l » h Oft* i« I9b m ” 05h 24" 3511 06 «1 30 02 05 0« 1» 02 0« * • i t 18 05 25 19 05 05 29 1M 37
21 06 55 18 69 08 14 1» 00 0ft 37 1» IT 05 33 1» 04 05 37 18 38

Tmb 1 0« 07 1» 52 O f 34 16 50 05 44 1« 13 08 42 19 00 05 42 IH 36
11 0« 17 1» 44 00 32 18 48 06 54 I t 0« 05 46 18 55 05 47 18 32
21 04 2f 1» 33 06 41 16 3* O f 02 I f 87 05 5f 18 ♦7 05 52 18 27

M a r  1 0« 33 I t 23 00 4f 18 30 O f 06 18 48 04 00 18 39 05 55 16 21
11 O f 41 I t 11 06 53 16 I t O f 13 18 38 0« O f 18 29 06 87 18 15
21 O f 4» 18 M 0* 56 18 08 O f 16 18 27 O f 11 I t 1» O f 00 1 H 0«

A p r  1 O f u 18 41 M O f 17 63 O f S8 18 13 O f 17 18 06 0« 02 17 5711 07 Of 16 30 06 11 17 43 O f 40 16 03 O f 21 17 56 06 04 17 50
21 07 13 18 17 0« IT 17 31 Of 15 17 52 O f 26 17 47 Of o r 17 43

M a y  1 07 20 16 06 Of 24 17 16 O f 42 17 44 0« 31 17 38 O f 10 17 37
11 07 2S 17 67 0» 11 17 I f O f f t 17 3« 0« 37 17 31 0« 13 17 3221 07 34 IT 50 0« I f 17 06 Of 54 17 30 Of 41 17 26 O f I f 17 29

JU B  1 07 O 17 45 0* «3 17 04 07 01 17 27 Of 47 17 23 O f 20 17 2811 07 4« 17 44 08 46 17 «3 07 05 17 24 O f 52 1? 62 06 23 17 2721 07 51 17 44 06 81 17 04 07 0« 17 27 Of 55 17 24 o< 21 17 29
J t t l  1 07 53 17 48 Of 83 17 07 07 10 17 30 Of 87 17 27 0« 27 17 3211 07 51 17 52 08 61 17 11 07 08 17 34 O f 56 17 30 O f 27 n 3521 07 47 IT 58 0« 48 17 I f 07 Í» 17 36 O f 53 17 35 06 26 17 40
A u f  1 07 3* 16 0« 0« 42 17 22 07 0« 17 48 O f 48 17 41 O f 23 17 4211 07 30 16 13 0« 34 17 r t 06 53 17 51 oe 41 17 46 O f 18 17 4621 07 1» 16 20 06 24 17 35 06 42 17 55 O f 32 17 60 O f 11 17 48
S ep  1 07 Of 1« 27 06 12 17 40 O f 31 15 01 O f 21 IT 54 O f 04 17 4911 0« S3 16 34 Of 00 17 46 Of 16 18 06 O f 11 17 6» 06 55 17 5121 0« 38 16 41 05 48 17 51 04 07 18 10 0« 56 18 03 05 46 11 52
O c t  1 0« 25 IS 48 O f 37 17 57 05 67 16 I f 05 SO 18 08 06 39 17 5411 0« 12 18 55 A 25 I f 03 05 45 11 22 08 39 18 12 05 SO 17 5721 05 58 I t 04 04 12 18 W 05 13 16 27 05 27 18 17 05 23 17 5»
H o»  1 05 U I t 13 06 02 16 17 08 24 18 35 08 16 18 24 05 16 1* 0311 OS 38 I t 23 04 55 18 26 08 17 18 44 08 13 18 32 05 14 18 0821 05 31 I t 33 04 4t 18 34 05 12 18 52 06 O f 16 39 05 11 18 13
D e c  1 05 28 I t 43 04 48 16 42 05 11 I t 00 06 07 18 48 05 12 16 1911 05 28 I t 50 04 46 18 50 05 11 I f 07 05 08 18 53 06 14 16 25

--------- ! i _ _ £ i . _ i i ____ >» 87 « « 16 57 05 15 19 14 05 12 I t 00 05 1« 18 31

SOLAR ECLIPSES

T h e re  w i l l  be  tw o s o l a r  e c l i p s e s  i n  1981 n e i t h e r  v i s i b l e  from  A f r i c a .  The a n n u la r  
e c l i p s e  on  F e b ru a ry  4 -5  o c c u r s  a t  m id n ig h t  o u r  tim e  an d  w i l l  b e  s e e n  o n ly  from  th e  P a c i f i c  
O cean .

The T o t a l  E c l ip s e  e a r l y  on  J u l y  31 w i l l  be  s e e n  on  a  p a th  from  th e  B la c k  Sea a c r o s s  
A s i a ,  n o r th  o f  J a p a n  and  e n d in g  n e a r  H a w a ii.
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THE MOON 1981

BASIC DATA
Diameter: 3 480 km (0,27 of Earth)
Mas*. 7,35 x 1022 kg (1/81 of Earth) 
Surface Gravity: 0,16 of Earth
Average distance from Earth: 384 000 km

PHASES AND VISIBILITY NM MOON

SUNLIGHT

I

Jan 6dC9h24m May Â Ofî l 9°* Sep 28!l06h07n’
Feb 5 00 14 Oun 2 13 32 Oct 27 22 13
Mar 6 12 31 Jul 31 05 52 Nov 26 16 38
Apr 4 22 19 Aug 29 16 43 Oec 26 12 10

SUNLIGHT

SCHEMATIC DIAGRAM
OF MOON'S ORBIT

FIRST QUARTER

Jan 13''12»,10m
Feb 11 19 49
Mar 13 03 50
Apr 11 13 11
May 11 00 22
Jun 9 13 33
Jul 9 04 39
Aug 7 21 26
Sep 6 15 26
Oct 6 09 45
Nov 5 03 09
Dec 4 18 22

LAST QUARTER

Jan 28cW>19m
Feb 27 03 14
Mar 28 21 34
Apr 71 12 14
May 26 23 00
Jun 25 06 25
Jul 24 11 40
Aug 22 16 16
Sep 20 21 47
Oct 20 05 40
Nov 18 16 54
Dec 18 07 47

FULL MOON

Jan 20d09h39m May 19d02h04m Sep 14d05h09™
Feb 19 00 58 Jun 17 17 04 Oct 13 14 49
Mar 20 17 22 Jul 17 06 39 Nov 12 00 26
Apr 19 09 59 Aug 15 18 37 Dec 11 10 41

8



THE MOON’S ORBIT

Dates of Apogee, when the Moon is furthest from the Earth (approx. 407 000 km) and of 
Perigee, when the Moon is closest to the Earth (approx. 357 000 km) are given below.

MOON AT PERIGEE MOON AT APOGEE
d h d h d h d h d h d h

Jan. 15 04 June 1 14 Oct. 15 02 Dec. 30 23 May 17 18 Oct. 3 01
Feb. 8 23 June 29 19 Nov. 12 11 Jan. 27 20 June 14 03 Oct. 30 16
Mar. 8 12 July 27 09 Dec. II 00 Feb. 24 17 July 11 18 Nov. 26 21
Apr. 5 19 Aug. 21 21 Jan. 8 12 Mar. 24 09 Aug. 8 12 Dec. 23 23
May 4 05 Sept. 17 04 Apr. 20 16 Sept. 5 07

As a result of its motion around the Earth, the Moon appears to  make a complete 
circuit of the heavens in just under a month. It occasionally passes ;t front of bright stars 
(details given in Occultation section -  page 35) and close to visible planets (details given in 
Diary pages 4 and 5).

TIMES OF MOONRISE AND MOONSET
Times for Bloemfontein, Cape Town, Durban, Johannesburg and Port Elisabeth can be 

obtained from the tables on pages 11 to 16.

LUNAR ECLIPSE
H ie  p en u m b ra l e c l i p s e  o f  t h e  moon on  J a n u a r y  20  b e g in s  a t  0 7 .3 6 .  T h is  i s  a f t e r  

n o o n - s e t  f o r  S o u th e rn  A f r i c a  s o  no p a r t  o f  t h e  e c l i p s e  w i l l  be  s e e n  h e r e .  H ie  p a r t i c a l
H ie  p a r t i a l  e c l i p s e  on  J u l y  17 w i l l  b e  v i s i b l e  from  S o u th e rn  A f r i c a  u n t i l  a b o u t  m id - 

e c l i p s e .  h  u
Moon e n t e r s  penum bra a t  04 0 5 .2  
Moon e n t e r s  imfcra a t  05 2 4 .8  
Mid e c l i p s e  a t  06 4 6 .8
Moon le a v e s  um bra a t  08  0 8 .9  
Moon le a v e s  penum bra a t  09  2 8 .4  • j

THE SURFACE OF THE MOON
In common with the inner planets of our solar system, the Moon's surface suffered 

bombardment by numerous minor bodies during period 4,5 to 3,0 billion years ago. This has 
produced the heavily cratered topography now visible. Some particularly large impacts caused 
large circular depressions, which were flooded by molten lava from the Moon’s interior. These 
are the maria basins which appear smoother and darker then the rest of the surface (the latin 
words mare and maria come from older times when they were mistaken for seas). The maria 
surfaces, being younger have fewer large craters, but the entire surface is peppered with tiny 
craters produced by tiny bodies which have also served to plough up the ground thus forming the 
regollth - a layer of loose material a metre or so deep.

9



The Moon 1981

MAP OF THE MOON’S 
NEAR SIDE

SO U T H  S O L I

ITERATIONS
J a n  1 /2 8 ,  Feb 2 5 , Mar 24 
Apr 2 0 , May 1 7 , J u n  13 
J u l  l o ,  Aug 7 , Sep 3 /3 0 , 
O c t 27 , Nov 23 , Dec 20

J a n  1 5 , Feb  1 1 , Mar 10 
Apr 6 ,  May 4 /3 1 ,  Ju n  27 
J u l  6 ,  Aug 2 1 , Sep 17 
O c t 1 4 , Nov 1 0 , Dec 8

MOHTM S O L I

Dates of 
Maximum 
Exposure 
of Indicated 
Limbs

J a n  2 1 , F eb  1 7 , Mar 15 
A pr 1 2 , May 1 0 , J u n  7 
J u l  6 ,  Aug 2 /2 9 ,  S ap  25 
O ct 21, Nov 1 9 , Dec 18

J a n  7 ,  F eb  3 ,  Mar 3 /3 1  
Apr 2 8 , May 2 6 , J u n  23 
J u l  2 0 , Aug 1 5 , S ep  12 
O c t 9, Nov 7 ,  Dec 5
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The Moon 1981
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THE PLANETS 1981

BASIC DATA
Dist from 

Sun
!06 km

Period of 
Revolution

years

Mass

(Earth = 1>

Diameter 

103 km

Rotation
Period

Inclination 
of Equator 

to Orbit

Mercury 58 0,24 0,056 4,98 59d ?
Venus 108 0,62 0,817 12,4 244 h m 7o
Fa rth 150 1,00 1,000 12,8 23 56 23 27'
Mars 228 1.88 0,108 6,76 24 37 23 59
Jupiter 778 11,9 318,0 142,7 09 51 03 04
Saturn 1426 29,5 95,2 120,8 10 14 26 44
Uranus 2868 84,0 14,6 47,1 10 49 97 53
Neptune 4494 164,8 17,3 44,6 14 ? 28 48
Pluto

GENERAL

5896 247.6 0 ,9 ’ 7 6d ? ?

Apart from Uranus, Neptune and Pluto, the planets of our solar system are amongst the 
brightest objects in the night sky. Unlike the distant stars, their relative positions do not remain 
fixed, but continually change as, like the Earth, they orbit around the Sun. Their apparent move­
ments against the starry background are complicated as they result from a combination of their 
own motion and the Earth’s motion. Their brightnesses also vary considerably, as both their 
distances from the Earth and the visible portions of their sunlit hemispheres change. Since the 
period of a planet increases with increasing distance from the Sun, so we find that the inner 
planets - Mercury and Venus -  appear to "overtake” the Earth in their orbits, while the Earth in 
turn "overtakes" the outer planets - Mars, Jupiter and Saturn. The terms given in astronomy to 
the various Sun-Earth-Planet configurations are illustrated in the accompanying diagram. Dates 
of such configurations occuring in 1981 are listed chronologically in the Diary (pages 4 and 5) 
and are also mentioned in the text below.

17



The Planets 1981

TIMES OF RISING AND SETTING
The times of rising and setting given by the diagram are accurate for position 3 0 °East. 

30° South, and approximately correct for other places in Southern Africa. Strictly speaking, 
corrections for latitude and longitude should be applied, but the latitude correction is, in general 
sufficiently small to be ignored and in no case will exceed 15 minutes. Longitude corrections are 
given on page 44.

The scales at the bottom of these pages are for finding rising or setting times of any object 
of which the right ascension and declination are known. Set dividers or a strip of paper from the 
index at the centre of the scale to the object's declination and in the direction desired for either

J A N  F£ 6  M AR A P R  MAY JU N
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37*00
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n  * «
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2 •  «*

3 O *r

1 111111! 11 I » i » 1 1 ____ 1—____ 1 -
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A. t  I2K s o u t h  d e c l in a t io n NORTH OECUNATION ato
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The Planets 1981

rising or setting. Measure this same distance and direction along the midnight line, beginning at 
the objects right ascension indicated by the numerals. (Should this end point fall outside the chart, 
12 hours should be added to or subtracted from the.right ascension. Reset the dividers using the 
end of the scale instead of the centre index, and measure in the opposite direction to that first 
used). Through the point established draw a line parallel to the First Point of Aries transit line 
(indicated by the dashed line on the chart).

I u l i i i . i l  i. ■ I i i ■ i— i— i 1
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 
SOUTH

50
d e c l in a t io n

58
R. A. ± 12 h
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The Planets 1981

OBSERVING THE PLANETS
To the naked eye, planets appear as 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 Moonr 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 plane. Mercury, revolves 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 sun­
rise, 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 lO spacecraft has shown that 
the planet's surface is incredibly similar to
Greatest elongation East Feb 2 05(18°) May 27 06(23°) Sep 23 18(26°
Stationary Feb 7 04 Jun 9 10 Oct 6 11
Inferior conjunction Feb 17 13 Jun 22 03 Oct 18 13
Stationary Mar 1 17 Jul 3 16 Oct 26 23
Greatest elongation West Mar 16 03(28°) Jul 14 16(21°) Nov 3 06(19°
Superior conjunction Apr 27 18 Aug 10 08 Dec 10 17

VENUS

Venus will be seen in the morning sky until mid-February but after that it will be 
too close to the sun for viewing until late May when it will be in the evening sky until 
the end of the year. It3 apparent diameter will change from about 10" in January to SO" 
at the end of the year. It will be at about mag. -3.4 until early September when it 
brightens rapidly reaching -4.4 in mid-December.

MARS

Mars is visible low tn the evening sky in January (mag. *1.4) and will not be seer, 
again until it appears in the morning sky in mid-June. It will fade to mag. +1.8 in Aua- 
ust at 2.3 A. U.  and then brighten to mag. ♦ l . o  at the end of December (a t  i.3 A . U . } .
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JUPITER
J u p i t e r  (m ag. - 1 . 6 ,  d ia m . 35" a t  5 .3  A .U .) r i s e s  a t  m id n ig h t  a t  th e  b e g in n in g  o f  

t h e  y e a r  and  m oves s lo w ly  i n t o  t h e  e v e n in g  sk y  b e f o r e  b e in g  l o s t  in  t h e  t w i l i g h t  in  l a t e  
S e p te m b e r .  I t  b r i g h t e n s  t o  mag. - 2 . 0 ,  (d ia m . 4 3 " ,  4 .5  A .U .) a t  o p p o s i t i o n  on  M arch 26 and  
f a d e s  t o  * 1 .2  in  O c to b e r  (d ia m . 3 0 " , 6 .4  A .U .) from  l a t e  O c to b e r  t o  th e  end  o f  t h e  y e a r  i t  
w i l l  be in  t h e  m o rn in g  s k y .  J u p i t e r  m akes a n  e x c e l l e n t  o b j e c t  f o r  a s m a l l  t e l e s c o p e .  I t  
i s  o f t e n  p o s s i b l e  to  s e e  f e a t u r e s  on t h e  d i s c :  d a rk  and  l i g h t  c lo u d  b a n d s  ru n n in g  p a r a l l e l
t o  t h e  e q u a t o r  and  s p o t s ,  i n  p a r t i c u l a r  t h e  fam ous G re a t  Red S p o t .  T h ese  a r e  i n d i c a t e d  
i n  t h e  d ia g ra m  b e lo w . The G re a t  Red S p o t  i s  now a lw a y s  v i s i b l e  b e c a u s e  o f  t h e  r o t a t i o n  
o f  t h e  p l a n e t .  A lso  c l e a r l y  v i s i b l e  a r e  f o u r  o f  J u p i t e r ' s  f i f t e e n  o r  s i x t e e n  m oons. An 
e n t i r e  s e c t i o n  o f  t h i s  handbook  i s  d e v o te d  t o  t h e  m ovem ents o f  th e s e  s a t e l l i t e s  and  th e  
phenom ena a s s o c i a t e d  w ith  them  (s e e  p ag e  2 3 ) .  J u p i t e r  i s  now known t o  h a v e  a  r i n g  s im i ­
l a r  t o  t h o s e  o f  S a tu r n  an d  U ra n u s .

SATURN
S a tu r n ,  l i k e  J u p i t e r ,  i s  i n  t h e  c o n s t e l l a t i o n  o f  V irg o  th r o u g h o u t  t h e  y e a r .  I t  

w i l l  b e  c l e a r l y  s e e n  i n  t h e  e v e n in g  s k y  u n t i l  l a t e  S ep tem b e r an d  i n  t h e  m o rn in g  sk y  from  
l a t e  O c to b e r  u n t i l  th e  end  o f  t h e  y e a r .  I t  i s  a t  i t s  g r e a t e s t  b r i g h t n e s s  (m ag. 0 . 6 ,  a t  
8 .6  A .U .) a t  o p p o s i t i o n  o n  M arch 27 b u t  w i l l  f a d e  t o  1 .2  in  A u g u st an d  b r i g h t e n  up  to  
0 . 9  i n  D ecem ber. The d ia g ra m  be low  show s i t s  a p p e a ra n c e  th ro u g h  a  s m a l l  t e l e s c o p e  ( th e  
s c a l e  i s  t h e  same a s  f o r  t h e  J u p i t e r  d ia g ra m ) -  i n c l u d i n g  th e  s p e c t a c u l a r  r i n g  s y s te m .
The r i n g s  a r e  s e e n  a t  an  a n g le  w h ich  v a r i e s  from  7 in  J a n u a ry  o f  4 °  in  May and  1 2 °  in  
D ecem ber. T h is  y e a r  t h e  n o r th e r n  s i d e  o f  t h e  r i n g s  i s  v i s i b l e .  S a tu r n ,  f o r  lo n g  known 
t o  h a v e  t e n  m oons, i s  now known t o  h a v e  s e v e r a l  m ore and  th e  m ost r e c e n t  s a t e l l i t e  p h o to ­
g ra p h s  h a v e  shown th e  r i n g  s y s te m  t o  h a v e  n e a r l y  100 co m p o n e n ts .

U ra n u s , a t  o p p o s i t i o n  on  May 19 and  c o n ju n c t io n  on  November 2 2 , as in  th e  c o n s t e l l a ­
t i o n  o f  L ib r a  u n t i l  Decem ber when i t  m oves i n t o  S c o r p iu s .  I t  i s  on  th e  b o r d e r  o f  naked  
e y e  v i s i b i l i t y  i n  a  d a rk  sk y  (mag. 5 .8  a t  o p p o s i t i o n  a t  1 7 .8  A .U .) and  may be  fo u n d  w ith  
t h e  a i d  o f  b i n o c u l a r s  an d  r e f e r e n c e  t o  t h e  acco m p an y in g  c h a r t  w h ich  shows th e  s t a r s  in  
th e  r e g io n  down t o  t h e  same f a i n t n e s s .  W ith  a  s m a l l  t e l e s c o p e ,  i t s  d i s c ,  4 s e c o n d s  o f  
a r c  in  d i a m e te r ,  may j u s t  be d i s t i n g u i s h e d .  U ran u s  h a s  f i v e  moons an d  a r i n g  s i m i l a r  t o  
th o s e  o f  $ a t u r n .  On M arch 5 i t  w i l l  be  s t a t i o n a r y  a b o u t  10 m in u te s  o f  a r c  n o r th  o f  5 th  
mag gamma L ib r a e  an d  a t  t h e  end  o f  D ecem ber i t  w i l l  be  w i t h i n  a d e g re e  o f  4 th  mag Omega 
S c o .
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N ep tu n e  l i e s  i n  t h e  c o n s t e l l a t i o n  o f  O p h iu c u s  j u s t  e a s t  o f  t h e  c o n s p ic u o u s  c o r . t e l l  t 
t i o n  o f  S c o r p iu s .  I t  i s  f a r  to o  f a i n t - t o  fct s e e n  w ith  t h e  naked  e y e  -  maq. 7 .7  a t  o p p o s : 
t i o n  on  J u n e  14 a t  2 9 .3  A .U . b u t  may 'b e ’ l q c a t e d  u s in g  th e  c h a r t  bglow  (w h icn  sh o w s, a  l  i  
s t a r s  down t o  m ag. 7 .7 )  and  a  s m a l l  te le s c o p e : .  I t s  a n g u la r  d ia m e te r  i s  o n ly  :2Y* 
o f  a r c ,  b u t  i t s  n o n - s t e l l a r  a p p e a ra n c e  s h o u ld  a i d  in  i d e n t i f i c a t i o n .

P lu t o  i s  i n  t h e  c o n s t e l l a t i o n  o f  V irg o  an d  m oves b e tw e e n  R .A . 13^S3m and  13^43ffi and  
Dec +5°40* and  + 7 °5 5 * .
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THE MOONS OF 
JUPITER AND SATURN 1981

MOONS OF JUPITER
One of the moat popular eights for an observer with a sm all te lescope is Ju p ite r and its  Moons. Four 

of the fifteen  -  io, Europa, Ganymede and Callieto - a re  generally  c learly  visib le  -  they would just be visible 
to the naked eye w ere it not for the g la re  from the m other planet. As the diagram  below indicates, the system

As they o rb it, so  they appear to oscilla te  from  one side to the o the r, alternatively  passing  frxisxt and behind 
the planet. This motion is represen ted  in the d iagram s on pages 26 and 2 7  which cover the period when 
Jup ite r Is c learly  visible in the evening sky. The horizontal lines show th e ir  re la tive  configurations at 9 p. m. 
each night.

When the moons pass in front and behind the planet, tra n s its , occultationa and eclipses occur. Details 
of such phenomena occurring  between the end of astronom ical twilight and just a f te r  midnight (and when the 
planet is  above the horizon in Southern Africa) a re  given in the table below.

Explanation of Table:

Date and predicted  tim es a re  given -  these a re  for mid-phenom ena and a re  not instantaneous.

lo
Europa

the abbreviations used a re:

The moons concerned a re  I - 
II -

in - Ganymede 
IV -  Callisto

Phenomena

Ec. Eclipse: the sa te llite passes through the shadow of Jup iter D - D isappearance
Oc. - Occultation: the sa te llite  i9 obscured by the disk of Jup ite r R - R eappearance

T r . _ T ran sit: the sate llite c ro sse s  the disk of Jup ite r I - Ingress
Sh. Shadow tran sit: the 8 ha do w of the sa te llite  tra n s its  the disk E - E gress

6 23*
; id 4 l “ I I I Ec D Mar 1

h „ m
22 30 I I I T r E 26 l A - r I I I EC D

8 23 57 I Sh I 3 23 15 I Ec D 22 14 I I I EC R
10 2 3 59 IV Sh E 4 20  36 I Sh I 23 25 I Oc D
17 23 41 I Tr E 21 07 I Tr I 27 20 44 I Tr I
18 23 54 I I Ec 0 22 49 I Sh E 20 46 I Sh I
24 23 20 I T r I 23 18 I T r E 22 56 I T r E
2 7 22 54 I I T r I 5 20 25 I oc R 22 59 I Sh E
2 7 23 25 I I Sh E 7 22 49 I I Sh I 20  07 I Ec R

16
23 44 I I T r I

3 23 I I Sh I 8 21 23 I I I Sh I Apr 1 19 35 I I T r I
4 22 24 I I I Oc R 23 12 I I I T r I 19 53 I I Sh I
5 23 02 I I Oc R 9 21 25 I I Oc R 22 k4 I I T r E
8 23 06 I Ec D 1L 22 30 I Sh I 22 35 I I Sh E
9 22 41 I Sh E 22 51 I T r I 2 22 37 I I I Oc D

11
23 35 I Tr E 12 22 09 I Oc R 3 22 28 I T r I
22 30 I I I Ec R 12 19 37 I Ec D

16
23 16 H i Oc 0 22 09 I Oc R Apr 3 22 0 I Sh I
22 21 I Sh I 13 19 29 I T r E 4 19 35 I Oc D

17
23 10 I T r I 16 20 33 I I EC D 22 02 I EC R
22 29 I Oc R 23 40 I I OC R 5 19 06 I T r E

18 23 26 I I I EC D 19 21/ 31 I EC D 19 21 I Sh E
19 23 31 I I EC D 23 53 I OC R 8 21 50 I I T r I
24 21 21 I Ec D 20 21 05 I Sh E 22 29 I I Sh I
25 21 33 I T r E 21 12 I T r E 10 20  16 I I EC R
28 21 27 I I T r I 23 23 08 I I EC D 11 21 19 I Oc D

22 58 I I Sh E 25 19 59 I I Tr E 23 56 I Ec R
2 0  00 I I Sh E
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12 19*'02m 1 Sh I
20 50 I T r E
21 15 I Sh E

13 .18 20 I I I T r E
18 25 I Ec R
20 IO I I I Sh E

17 19 07 I I Oc D
22 50 I I EC R

18 23 04 I Oc D
19 20 23 I T r I

20 57 I Sh I
22 35 I T r E
23 09 I Sh E

20 18 54 I I I T r I
20 19 I EC R
21 14 I I I Sh L
21 41 I I I T r E

24 21 24 I I Oc D
25 19 15 I I T r E

19 42 I I Sh E
22 09 I T r I
22 51 I Sh I

27 19 16 I Oc D
22 14 I Ec R
22 16 I I I T r I

28 18 48 I T r E
19 32 I Sh E

1 23 42 I I OC D
3 19 37 I I Sh I

20 37 I I T r E
22 18 I I Sh E
23 56 I T r I

4 21 03 I Oc D
5 18 23 I T r I

19 14 I Sh I
20 35 I T r E
21 26 I Sh E

8 18 21 I I I Oc R
19 11 I I I Ec D
22 03 I I I Ec R

io 20 18 I I T r I
22 14 I I Sh I
23 OO I I T r E

11 22 52 I Oc D
12 19 50 I I Ec R

20 11 I T r I
21 09 I Sh I
22 23 I T r E
23 20 I Sh E

13 2C^32m I EC R 21 19*‘0 6 m I Ec R
15 19 00 I I I Oc D 26 23 02 I Oc D

21 55 I I I oc R 27 19 24 I I oc D
23 10 I I I Ec D 20 19 I T r I

17 22 43 I I T r I 20 54 I I I Oc R
19 22 OO I T r I 21 33 I Sh I

22 24 I I Ec R 22 31 I T r E
23 03 T Sh r 23 07 I I I Ec D

20 19 08 I Oc D 23 44 I Sh E
22 27 I Ec R 28 21 01 I Ec R

21 18 39 I T r E 29 18 16 I S;. E
19 43 I Sh E 19 15 I I Sh E

22 22 37 I I I Oc D J u l 4 21 55 I I I Oc D
26 19 57 I I I Sh E 22 OO I I Oc D

20 03 I I Oc D 22 14 I T r I
23 50 I Tr 1 5 19 27 I Oc D

27 20 59 I Oc D 22 56 I Ec R
28 18 18 I T r I 6 . f* 55 I Tr £

19 26 I Sh I 14 11 Sh E
19 27 I I Sh E
20 30 I T r E 6 19 24 I I T r E
21 38 I Sh E 20 07 I Sh F.

2 19 IO I I I T r E 21 52 I I Sh E
21 09 I I I Sh 1 8 19 48 I I I Sh E
22 31 I I Oc D 12 21 24 I Oc D
23 35 I I Sh E 13 18 40 I Tr I

3 22 51 I Oc D 19 22 I I Tr I
4 19 24 I I Sh I 19 51 . I Sh I

19 38 I I T r E 20 52 I T r E
20 09 I T r I 21 52 I I Sh I
21 2 i I Sh I 22 02 I Sh E
22 04 I I Sh E 22 06 I I T r E
22 21 I Tr E 14 19 20 I Ec R
23 32 I Sh E 15 18 59 I I Ec R

5 20 47 I Ec R 19 05 I I I T r E

9 20 02 I I I T r I 21 04 I I I Sh I
23 OO I I I T r E 20 20 37 I T r I

11 19 28 I I T r I 21 46 I Sh I
22 02 I T r I 22 05 I I T r I

22 02 I I Sh 1 21 21 15 I Ec R

23 15 I Sh I 18 25 I Sh E

13 16 42 I T r E 20 16 I I I T r I

19 24 11 Ec R 21 33 I I Ec R

19 55 I Sh E 28 19 51 I T r E
29 19 17 I T r E16 23 54 I I I Tr 1

18 22 03 I I T r I 19 20 I I Oc D
20 20 I Sh E23 55 I T r I 31 19 02 I I Sh E19 21 07 I OC D

20 18 24 I T r I Aug 2 19 05 I I I Oc D
5 19 03 I T r I19 08 I I I Ec D 6 19 34 I Ec R19 39 I Sh I

20 36 I T r E
21 SO I Sh E
21 55 I I I Ec R
21 59 I I Ec R
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SATURN'S MOONS
Saturn's moons arc considerably fainter than the four Galilean moons of Jupiter. The diagram shows the 

orbits of four of Saturn's ten moons. The easiest to find la Titan (magnitude 8,5), according to the diagram

i-

West

South

and the information In the table below (which covers the period when Saturn ia clearly visib le In the evening 
* «fey).

TITAN UNIVERSAL TIME
t  i

■ Í Raster n Klonsnim, Inferior Conjunction Western Elongation Superior < 'onjunction

' i; a h <1 >1 d h d h1 Jan. 2 115 Jan. 6 16 2
Ï Jan. 10 15 9 Jan 14 10.8 18 10 4 22 15.0■ v- 26 14 6

Feb.
30 09.4 Feb. 3 08.S Feb. 7 13.4

Feb. 11 12.S 15 07.5 19 06 9 23 11.3
i 27 10.8 Mar. 3 05.4 Mar. 7 04 6 Mar. 11 09.0

Mar. 15 08 5 19 03 0 23 02.1 27 06 5
i 31 Of, 0 Apr. 4 00 6 Apr. 7 23 6 Apr. 12 04 0

Apr. 16 03.7 19 22.2 23 21.2 28 01.6
f M ay 2 01 5 Mav 5 20 1 Mav 9 19 1 Mav 13 23.6Í 17 23 r, 21 18.3 25 17 3 29 21.9

June 2 22.0 June 6 16.8 June 10 15.9 June 14 20.0■ IK 20.8 22 15.8 26 15.0 30 19.8
Í-. July 4 20 0 Julv 8 15.1 July 12 14 4 July 16 19 3

20 19 f, 24 14.7 28 14.2 Aug. 1 19.2
' h " Aug. 5 19.5 Aug. 9 14.7 Aug. 13 14.3 17 19 4
; 21 19.6 25 14.8 29 14.7 Sept. 2 19 8

Sept. 6 20 0 Sept. 10 15.2 Sept. 14 15.2 18 20.4i 22 20.4 26 15.7 30 15.9 Oct. 4 21.1
Oct. 8 20 9 Oct. 12 16.2 Oct. 16 10.6 20 21 7■ 24 21 4 28 16.7 Nov. 1 17 2 Nov. 5 22 4
Nov. 9 21 9 Nov. 13 17.1 17 17 7 21 22.8

25 22.1 29 17 3 Dec. 3 18.0 Dec. 7 23.0
Dec. 11 22 2 Dec. 15 17 3 19 18.0 23 23.0K- ■

V
27 21 9 31 17 0 35 17.7
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COMETS AND METEORS

COMETS
Comet*; r.ro c e l e s t i a l  b o d ie s  moving around  tn e  su n , m o s tly  in  v e ry  e lo n g a te d  o r b i t s ,  

flic  t y p i c '. l  comet c o n s i s t s  o f a n u c leu s  su rro u n d ed  by a hazy  a u ra  n f  g a s  and d u e t c a l l e d  
th e  ccroa, and in  many c a s e s  th e re  i s  a t a i l  s t r e tc h in g  away from th e  s u n . F a in t  co m ets, 
s e v e ra l  o f which a r c  d is c o v e re d  each  y e a r ,  u s u a l ly  ap p ea r o n ly  a s  fu zzy  p a tc h e s  w ith o u t 
n u c leu s  o r  t a i l ,  though th e r e  may be a c e n t r a l  c o n d e n s a tio n .

W hile th ey  a rc  b e l ie v e d  to  be t r u e  members o f  th e  s o l a r  sy stem , com ets d i f f e r  r a d i ­
c a l ly  f r a a  th e  p la n e t s  in  t h a t  t h e i r  o r b i t s ,  b e s id e s  b e in g  h ig h ly  e c c e n t r i c ,  a rc  in c l in e d  
a t  a l l  a n g le s  to  th e  p la n e  o f  th e  e c l i p t i c ,  and t h e i r  m o tion  may be d i r e c t  ( l i k e  t h a t  o f 
th e  p la n e ts )  o r  r e t r o g r a d e .  Compared w ith  t h a t  o f a p la n e t ,  a com et’s m ass i s  a lm o st neg­
l i g i b l e ;  n e a r ly  a l l  t h i s  m ass i s  c o n c e n tr a te d  in  th e  n u c le u s ,  w tuch i s  b e l ie v e d  to  be n o t 
one s o l id  p ie c e  b u t  canponed o f uany s e p a ra te  p a r t i c l e s  o f  v a r io u s  s i z e s .

Ccraets a re  th e  m ost m y s te r io u s  and c a p r ic io u s  o f  s o la r  system  o b je c t s  and th e  n a tu re  
o f  th e  p h y s ic a l  changes w hich th e y  e x h ib i t  i s  s t i l l  n o t f u l l y  u n d e rs to o d .

O b se rv e rs  w ith  q u i te  m odest e q u ip te n t ,  say  a  r e f r a c t in g  te le s c o p e  o f  n o t  l e s s  th a n  
7 .5  cm, o r in  th e  c a s e  o f  b r ig h t  com ets, a good p a i r  o f  b in o c u la r s ,  can  do u s e f u l  work by 
fo llo w in g  known com ets and r e p o r t in g  on t h e i r  ap p ea ra n c e . The a b i l i t y  to  make a c c u ra te  
b r ig h tn e s s  e s t im a te s  i s  e s p e c i a l l y  u s e f u l  and v e i l  w orth  c u l t i v a t i n g .  Sweeping th e  sky 
f o r  new com ets, though r e q u i r in g  c o n s id e ra b le  p a t ie n c e  and p e rs e v e ra n c e , i s  a l s o  w ith in  
th e  scope  o f  th e  equ ipm ent m en tioned .

Many o f  th e  f a i n t e r  com ets a re  undo u b ted ly  e sc a p in g  d e te c t io n ,  p a r t i c u l a r l y  in  th e  
S o u th e rn  s k ie 3  w hich a r e  n o t b e in g  a s  in te n s iv e ly  sea rch ed  a s  th e  N o rth e rn . There i s  a 
need f o r  more am ateurs to  u n d e rta k e  t h i s  w ork.

I n t e r e s t e d  p e rso n s  a re  asked  to  c o n ta c t  t h e  D ire c to r  o f  th e  Comet and M eteor S e c tio n  
a t  90 Maian S t r e e t ,  R iv ie r a ,  P r e to r ia  0084.

METEORS

M eteors o r  “s h o o tin g  s t a r s "  r e s u l t  from «moll b o d ie s  e n te r in g  th e  E a r t h 's  upper a tm os­
p h e re , and a re  g e n e r a l ly  seen  in  g r e a t e r  abundance a f t e r  m id n ig h t (due to  th e  d i r e c t io n  
o f  th e  E a r t h 's  m otion) th a n  in  th e  e a r ly  ev en in g .

T here  a re  two c a t e g o r ie s  o f  m e teo rs  -  th e  s p o ra d ic  ones and th e  sh o w ers . A m eteo r 
shower c a s e s  from a c e r t a i n  d i r e c t i o n  in  sp ace  ( th e  R ad ian t) and i s  th o u g h t to  be a s s o c i a t ­
ed w ith  th e  rem ains o f  a  c c o e t .  When th e  E a rth  p a ss e s  c lo s e  to  th e  com et’s  o r i g i n a l  o r b i t ,  
such a  shower can  be e x p e c te d . A l i s t  o f  th e s e  p r e d ic te d  show ers i s  g iv e n  in  th e  t a b le  
o p p o s i te .

The te rm  “shower* i s  perhaps m is le a d in g  (a s  th e  t a b le  i n d i c a t e s ) ;  th e  m ost p r o l i f i c  
o f  th e se  show ers n o rm a lly  y ie ld s  an average  o f  le 9 s  chan one m eteor p e r m in u te . On r a r e  
o c c a s io n s  how ever, a s  in  th e  case  o f  L eo n id s , th e re  i s  a phenomenal r i s e  in  th e  number o f 
m e teo rs  o b se rv ed .

T here  i s  a lw ays th e  p o s s i b i l i t y  o f  new show ers o c c u r r in g ,  and any la r g e - s c a l e  m eteo r 
a c t i v i t y  o b serv ed  on d a te s  o th e r  th a n  th o se  m en tioned  sh o u ld  be r e p o r te d  w ith o u t d e la y .

R ep o rts  by a r e l i a b l e  o b s e rv e r  o f  th e  number o f  m e teo rs  seen  co n in g  from a p a r t i c u l a r
r a d ia n t  i n  a  g iv e n  p e r io d  a re  a lw ays u s e f u l ,  b u t  th e  b e s t  work i s  done by o rg a n is e d  team s 
m aking a f u l l  sky  co v e rag e . In  th e  l a t t a r  c a s e ,  c a re  m ust he tak en  to  a v o id  th e  o v e r la p p ­
in g  o f  in d iv id u a l  r e p o r t s ,  i . e .  where more th a n  one o o s e rv e r  r e p o r ts  th e  same m e te o r ( s ) ,
g iv in g  a  f a l s e  t o t a l  f o r  th e  g ro u p .

" F i r e b a l l s "  a re  m e teo rs  o f  a lu m in o s ity  e q u a l l in g  o r  ex ceed in g  t h a t  c f  th e  b r ig h t e s t  
p l a n e t s .  A ccu ra te  r e p o r t s  o f  t h e i r  p a th  among th e  s t a r s ,  o r  t h e i r  a l t i t u d e  and a z i n u i r ,  
a t  s p e c i f i c  t im e s , a re  o f  g r e a t  v a lu e , p a r t i c u l a r l y  i f  made by o b s e rv e r s  a t  d i f f e r e n t  
p la c e s  a lo n g  th e  t r a j e c t o r y .  O e ta i ls  o f  b r ig h tn e s s  (canparod  w ith  Venus, Moon e t c . )  s i z e  
•n d  f o r a ,  c o lo u rs  and any t r a i n  o r  wake, a re  a l s o  im p o r ta n t.
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► : V s  f . THE STARS

CONSTELLATIONS
Aj a rt fro m  o u r  Sun a ll th e  a ta r a  iha t we see are  s o  in c re d ib ly  d is ta n t th a t,  d e s p ite  th e ir  high sp eed  

, if |^ | j t i r s ,  th e ir  a p p a re n t p o s itio n s  change by on ly  m in u te  a m o u n ts  each  y e a r .  C onsequen tly  th e  p a t te rn s  tha t 
ftoey lo rm  a p p e a r  unchanged . T h e  C re e k s  and o th e r  an c ien t c iv i l i s a t io n s  id e n tif ie d  th e se  p a t te rn s ,  o r  c o n s te lla -  
i i d u .  With v a r io u s  m y th o lo g ica l c h a ra c te r s  and  c r e a tu r e s ,  and  m ost o f the  n a m e s  they gave a r e  s t i l l  u sed  
t«diay.

In i l l  th e r e  a r e  88 c o n s te lla tio n s , rough ly  one ha lf of w hich  w ould be above th e  h o riz o n  at any  one  t im e . 
Som e co n ta in  d ia tin c tiv e  o a t te rn s  of b rig h t s t a r s  and  a r e  r e la tiv e ly  e a sy  to  find ; o th e rs  a r e  d ifficu lt to  lo c a te , 
even  w ith  s u ita b le  m a p s. T h e  S o u th e rn  C ro s s  and C e n ta u ru s , O rio n  and T a u ru s ,  S co rp iu a  and S a g it ta r iu s ,  a r e  
fe a tu re d  la te r  in  th is  s e c t io n . D e ta iled  in fo rm a tio n  on o th e r  c o n s te lla tio n s  is  beyond the  sco p e  of th is  handbook 
and  in te re s te d  o b s e rv e r s  a r e  ad v ise d  to o b ta in  a s u ita b le  s t a r  a t la s .

STAR NAMES
W ithin e a ch  c o n s te lla tio n , the b r ig h te s t  s t a r  is  g e n e ra lly  la b e lle d  u  (A lpha), th e  next ? (B eta) and  so  on 

th ro u g h  the C re e k  a lp h ab e t. M ost of the  b r ig h te s t  s t a r s  a ls o  have th e i r  own n am es  - u su a lly  of a r a b ic  o r ig in . 
F o r  ex a m p le  C am s M a jo ris , o th e rw ise  known a s  S ir iu s , is  th e  b r ig h te s t  s t a r  in «he c o n s te lla tio n  C am s 
M ajor.

STELLAR MAGNITl DKS
7  ■*? a p p a re n t b r ig h tn e s s  of a s t a r  -  w hich d epends both on i t s  t r u e  lu m in o s ity  and i t s  d is ta n c e  - is  in* 

d ic a ied  by it s  m ag n itu d e . Equal in te rv a ls  o f m agn itude  r e p re s e n t  equa l r a t io s  »n light in te n s ity . A s ta r  of 
m agn itude  1 ,0  ( typ ica l of th e  b r ig h te s t  s t a r s  in  th e  night sky) w ould be e x a c tly  one h u n d red  l im e s  m o re  
lum inous than  a s ta r  of m agn itude 6 ,0  «about the  lim it  of v is ib i l i ty  to  the  naked ey e ). The m a p s  in th is  se c tio n  
show  s ta r s  down to  m agn itude  4 ,5 .

STELLAR DISTANCES
D is tan c es  a r e  o ften  e x p re s s e d  in u n its  of ligh t y e a r s  - the  d is ta n c e  ligh t w ould t r a v e l  in a y e a r  (equal 

to  9 ,5  x 10*^ km ).

DOUBLE STARS
It now a p p e a rs  th s t  s in g le  s t a r s  su c h  a s  o u r  Sun s r e  the e x c ep tio n , the  m a jo r ity  of s t a r s  being  double 

o r  m u ltip le  - two o r  m o re  su n s  in o rb i t  a ro u n d  oD€ a n o th e r .

STAR CLUSTERS
T h e se  a r e  o f tw o co m p le te ly  d iffe re n t s o r t s .  G a la c tic  c l u s t e r s , hav ing  of th e  o r d e r  o f 100 a t a r a ,  a r e  

found c lo se  to  th e  p lane  of th e  Milk.. W ay. T h e  o n es  we can  s e e  a r e  r e la tiv e ly  n ea rb y . G lo b u la r  c lu s t e r s  
a r e  m uch la r g e r  and  f a r  m o re  d is ta n t. T hey co n ta in  of the  o rd e r  of 100 000 s t a r s  each  and a r e  Been above 
and  below  the  M ilky W ay on tha t s id e  of the  sky  to w a rd s  th e  c e n tre  o f  o u r  g a lax y . So g r e a t  i s  th e i r  d is ta n c e  
th a t s m a ll  te le s c o p e s  fa il to  re s o lv e  in d iv idua l s t a r s  - in s te a d  they  a p p e a r  a s  fu zzy  b a l ls .

NEBULAE
P o ss ib ly  one th i rd  o f th e  m a tte r  in  o u r  reg io n  o f th e  G a la x y  ta  in  th e  fo rm  of g as  and  dual (the re m a in d e r  

being  co n ta in ed  in s t a r s ,  p lu s  * liny  am ount In p la n e ts ) . C o n d en sa tio n s  o l th is  m a te r ia l  a r e  c a lle d  neb u lae , 
s o m e  o l w hich s r e  I llu m in a ted  by n ea rb y  s t a r e  w h ile  o th e r s  a r e  d a rk . T h ey  a r e  u s u a lly  r e f e r r e d  to  by th e ir  
n u m b e rs  in M e s s i e r 's  c a ta lo g u e  (M) o r  th e  New G e n e ra l C a ta lo g u e  (NGC).

THREE POPULAR REGIONS
T h e  d om inating  c o n s te lla tio n  of th e  s u m m e r  s k ie s  is  O r io n , th a t of th e  w in te r  s k ie s  is  S c o rp lu s , w hite 

the S ou thern  C ro s s  is  co n sp icu o u s  fo r  m o s t of th e  y e a r .  T h e  re g io n s  a ro u n d  th e s e  c o n s te lla tio n s  a r e  a lso  r ic h  in 
in te re s tin g  o b je c ts  -  v is ib le  e i th e r  to  the  n aked  e y e . o r  w ith  the  a id  o f b in o c u la rs  o r  a s m a l t  te le s c o p e  - and 
a r e  fe a tu re d  in th e  m a p s  and tex t below . It m ay  be n e c e s s a ry  to  r o ta te  th e  m a p s  to  m a tc h  th e  o r ie n ta t io n  of 
the  c o n s te lla tio n s  in  th e  sky .
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THE ORION REGION
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©  T h e  c o n s te l la t io n  ol O rio n . T h e  f ig u re  of th e  le g e n d a ry  h u n te r  of C re e k  m y th o lo g y  is  u n fo r tu n a te ly  u p s id e  
down w hen s e e n  fro m  S o u th ern  A fr ic a . T he fa in t s t a r s  by X r e p re s e n t  th e  h ea d , a an d  > th e  s h o u ld e r s ,
6 -  c -  n  th e  b e l t ,  and  8 and < th e  le g s . O rio n  fo rm s  p a r t  o f th e  " g r e a t  h u n ting  s c e n e "  in  w h ich  he fa c e s  
the  o n s la u g h t of (jz) T a u r u s ,  the  b u ll . O nly the  fo r e p a r t  of th e  bu ll is  d e p ic te d  a n d , lik e  O r io n , U Is  u p s id e  
dow n. o  and  € a r e  the  e y e s ,  X th e  n o ae . O rio n  is  a c c o m p a n ie d  by ( j f )  C a m s  m a jo r ,  th e  la rg e  dog, and  
the  a m a ll  dog (off m ap) w h ile  L e p u s , th e  h a r e ,  c ro u c h e s  at Kis fe e t.

(T )  A s e c t io n  o f the  E c lip t ic  -  a lin e  e n c irc lin g  th e  e n t ir e  sk y  and  r e p r e s e n t in g  th e  p la n e  o f th e  E a r th 's  o rb i t .  
As the E a r th  re v o lv e s  a ro u n d  the  Sun, the  Sun a p p e a r s  to  m ove along th e  e c l ip t ic  th ro u g h  the  c o n s te l la t io n s  
of the Z o d ia c , of w h ich  T a u ru s  is  one .

0  A p o rtio n  o f the  M ilky  W ay (look ing  out to w a rd s  the  edge o f o u r  G a la x y ).

( ê )  S ir iu s  - th e  b r ig h te s t  s t a r  in the  night sk y . It is  so m ew h a t b r ig h t e r  than  o u r  Sun an d  re fa t t ire ly  c lo s e  b f  -
at a d is ta n c e  o f  9 lig h t y e a r s .  It is  • doub le  s t a r  but th e  c o m p an io n  is  a w hite  d w a r f  (only s l ig h t ly  l a r g e r  than
th e  E a r th ,  and  w ith  a m a s s  c o m p a ra b le  to  o u r  Sun ) and  is  on ly  v is ib le  th ro u g h  a la rg e  te le s c o p e .

( j )  B e te lg e u se  -  m o s t fam o u s  of th e  r e d  g ian t s t a r s .  I ts  d ia m e te r  i s  o f th e  o r d e r  of th e  s i z e  p i  tk e  E s r t h 's
o rb it and i t s  lu m in o s ity  i s  n e a r ly  10 000 t im e s  th a t of o u r  Sun. l t s  re d  c o lo u r  s h o u ld  be o b r lo u e  to  th e  ay e .
It is  S20 lig h t y e a r s  d is ta n t .

(V) R ig e l, d e s p i te  be ing  p h y s ic a lly  s m a l le r  than  B e te lg e u a e , is  m o re  lu m in o u s  (h ig h e r  s u r f a c e  te m p e r a iu r e  -  
b lu ish  c o lo u r)  and  m o re  d is ta n t.

( ? )  T h e  » u  ra  in O rio n ’s b e lt a r e  d is ta n t  hot b lue s t a r s .

(Tq) T h e  P le ia d e s  o r  S even  S ta te r s  fo rm  the b e s t know n n e a rb y  a t a r  c l u s t e r .  S i*  o r  s e v e n  s t a r s  s r e  v is ib le  
to  the n aked  e y e ,  b in o c u la r s  o r  a s m a l l  te le s c o p e  show  m o re .

( f £  T h e  H y ad es  is  a n o th e r  n e a rb y  g a la c t ic  c l u s t e r ,  but A ld e b a ra n  is  n o t a  ■ M a s te r  {k l i e s  c l o s e r  t o  s i ) .

@  T h e  C r e a l  N ebu la  in  O r io n . )ua i v ia lb le  to  th e  n ak ed  e y e , show * up a s  a  ia a  * h * p ed  .- ra se  at htm iwowe g a a  
th ro u g h  b in o c u la r s  o r  a te le s c o p e  A te le s c o p e  w ill a ls o  show  a tin y  'T r a p e z iu m '*  o< fo u r  s t a r s  in  th e  c e a t r e .

(T^) T h e  C ra b  N eb u la , the  rem n a n t of a su p e rn o v a  r e c o rd e d  by th e  C h in e se  In 10S4, r e q u i r e s  a m o d e ra te  a .z e d  
te le s c o p e  fo r  o b s e rv a t io n .  In its  h e a r t  ia  lo c a ted  th e  e x t r s o d in a ry  p u ls a r  w h ich  e m its  a d oub le  f la s h  of light 
30 t im e s  e v e ry  se c o n d . T h e  c u r r e n t  b e l ie f  is  tha t it  is  a ra p id ly  ro ta t in g  n e u tro n  a t a r  -  a s t a r  w ith  th e  m a s s  
of o u r  sun  but w ith  a d ia m e te r  of only  10 km .
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THE SOUTHERN CROSS REGION
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(T) Crux, the Southern C ro ss , is  one of the most compact pa tte rns of bright s ta r s  to be found in the sky.
It lie s  on the border of that region of the sky which never se ts  as  seen from Southern A frica.

( 2)  The two " W in ter"  s ta r s  lie c lose to the C ross. (A s im ila r  pattern  to the Southern C ross - called  the 
False  C ro ss  - lies  Just outside and above the map, but has no accompanying poin ter s ta rs ) .

( 3)  The South C elestia l Pole: This is one of two opposite points in space tow ards which the E arth ’s ax is of 
rotation  is d irec ted . As the Earth ro ta tes  so the sky appears to pivot about this point. It always lies above 
the south point on the horizon, elevated  by an angle equal to the o b se rv e r’s  southern latitude. (The north 
c e les tia l pole lies below the northern  horizon and can never be seen from the E a rth 's  southern hem isphere)

(T ) The in tersection  of a line extended through the m ajor axis of the C ross and the perpendicular b isec to r 
to the P o in ters  indicates the approxim ate position of the South C elestia l Pole.

( 5)  a  Centauri has the distinction of being the c losest s ta r  to our so la r  system  - at a distance of approxim ately 
40 m illion m illion km o r 4 ,3  light y ears . A sm all telescope readily  shows that it is a double s ta r  - the two 
com ponents take 80 y e a rs  to  revolve about one another. A much fa in te r th ird  s ta r  also  belongs to the system .

(6 ) > C ruc is  can a lso  be resolved  a s  a double s ta r  by a sm all telescope (separation 5 sec  of a rc ).

(1 )  The region indicated is  one of the brightest sections of the en tire  Milky Way.

(IT) The Large and Small M agellanic Clouds a re  the n eares t of the external galaxies (see also next section).
They can be seen with the naked eye provided the sky is reasonably dark.

( 9)  The G reat Looped Nebula - possibly the remnant of a supernova explosion - in the Large M agellanic 
Cloud. (Naked eye o r b inoculars).

■Q The ' Coal Sack” - a dark m ass of gas and dust obscuring a part of the Milky Way. (Naked eye o r  bino­
cu lars).

(2 )  H erscheP s "Jew el Box" -  a galactic  c lu s te r containing s ta r s  of different co lours. (Small te lescope o r 
b inoculars).

@  u. Centauri and (jjj) 47 Tucanae a re p e r h a p s  the best known globular c lu s te rs . B inoculars will show their
fuzzy appearance. (lJ) NGC 362 and (l5) NGC 2808 a re  fa in ter globular c lu s te rs .

@  NGC 3760 -  a fine galactic c lu s te r . (B inoculars o r sm all telescope).

(ij) The n C arinae nebula - s ite  of a slow supernova that brightened to magnitude -0 ,8  in 1843 and is now of
magnitude 6 ,4 .
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THE SCORPIUS REGION
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( 7) The constellation of Scorplus. The creature is  depicted with a in the centre of the body and 6 and * l he
claws. The distinctive tail c — C — 6 curls round to the sting \

(^2) Sagittarius - the figure of the centaur archer ia very difficult to make out.

^3) A eection of the Ecliptic. Like Taurus, Scorpiua and Sagittarius are conatellationa of the Zodiac.

(7 )  The direction of the centre of our Galaxy - the Milky Way is that part of our Galaxy v isib le to us. Un­
fortunately the central nucleus is obscured by foreground gaseous and dusty matter - both dark and luminous -
hence the irregular shape of the Milky Way in this region. Luminous nebulae include ( 7 )  the Lagoon nebula
and (^ ) the Omega nebula. T hese are best seen with the aid of binoculars.

(j) Antares - a distant red giant, several hundred lim es the diam eter of our Sun -  is so named because its 
red colour rivals that of the planet Mars.

(T) & Scorpii can be resolved as a double star (separation 16 sec  of arc) with a sm all te lescope. In fact
the brighter component is In itse lf a triple alar, and the fainter component a double star*.

Tbia region includes a number of galactic clusters including (^) M7, (lj^ M8, M4 and NGC 6067.
(Use binoculars or a sm all telescope).

Further from the plane of the Milky Way are som e globular c lu sters (Tj) M80 (Q) M19 and (Q) M22.

NOVA SEARCHING
On rare occasions a star may undergo a nova outburst, its light increasing tremendously.

The result is that a "new" star appears where previously no star was visible to the naked eye, 
or even with a small telescope. The light*of the nova may fluctuate for a time, then gradually 
fades over a period of days, weeks or months.

Even observers having no telescopes can perform a useful task in keeping a watch for such 
novae in an allocated area of the sky. A good knowledge of the constellations is a recommenda­
tion, since part of the procedure is to scan the whole sky for bright novae before the more de­
tailed search in the allocated area ia begun. However, anyone can be given training in star recog­
nition.

Interested persons should contact the Director of the Nova Search Section, Mr. J.C. Bennett, 
90 Malan Street, Riviera, Pretoria 0084. '

33



The Stars

VARIABLE s t a r  o b s e r v i n g

3 '
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The "G eneral C tu lo g 'io  o f  V a r ia b le  S t a t s "  by K ukarkin  and Pnrennp.o l i s t s  some 
2C OOO s t a r s .  V ro fo ss io tw l o b s e r v a to r ie s  canno t pour.ih ly  m onito r a l l  o f  th o s e ,  and t h i s  
sake*  th e  o b s e rv a tio n  o f  v a r ia b le  s t a r s  a  f i e l d  in  w hich am ateurs enn make a r e a l  c o n tr ib u ­
t i o n  t o  a s tro n o m ic a l know ledge.

Of th e  20 000 s t a r s ,  a t  le a s t  ?<XX> a re  s u i ta b le  fo r  v is u a l  m o n ito r in g  in  th e  s o u th ­
e rn  h em isp h ere . However, th e  number o f a c t iv e  o b s e rv e rs  in  t h i s  p a r t  o t  th e  w orld  rem ains 
w o e fu lly  s m a ll ,  and s c a rc e ly  200 v a r ia b le s  a rc  a t  p re s e n t b e in g  o b serv ed  from South A fr ic a .

The V a r ia b le  S ta r  S e c tio n  o f th e  A .S .S .A . e x i s t s  fo r  the  pu rpose  o t e n co u rag in g  ob- 
i s e r v e r s  and o f a c t in g  as a medium o f coasm sunication . The S e c tio n  d is s e m in a te s  incom ing in ­

fo rm a tio n  am ongst o b s e r v e r s ,  and w i l l  fo rw ard  (on r e q u e s t)  th e  o b s e rv a t io n s  o f in d iv id u a ls  
t o  v a r io u s  v a r ia b le  s t a r  b o d ie s .  These in c lu d e  the American A ss o c ia tio n  o f  th e  V a ria b le  
S ta r  O b se rv e rs  (AAVSO) and th e  V a ria b le  S ta r  S e c tio n  o f th e  Royal A stro n o m ica l S o c ie ty  of 
Kev Z ea lan d . These b o d ie s  combine th e  South A fric a n  l i g h t  e s tim a te »  w ith  th o se  from o th e r  
p a r t s  o f  th e  w o rld . The r e s u l t i n g  " l i g h t  c u rv e s"  and ta b le s  a re  made a v a i la b le  to  a la rg e  
number o f  p ro f e s s io n a l  o b s e r v a to r ie s  where a s tro n o m ers  a re  in te r e s te d  in  i n v e s t ig a t i n g  c e r ­
t a i n  o f th e  s t a r s  more f u l l y .

V isu a l e s t im a te s  o f  m agnitude a re  made by com paring th e  v a r ia b le  w ith  two o r more 
com parison  s t a r s ,  r e s p e c t iv e ly  b r ig h te r  and f a i n t e r  th a n  th e  unknown v a r i a b l e .  S u i ta b le  
com parison  s t a r s  a re  shown on s p e c ia l  c h a r t s ,  which have been p re p a re d  fo r  each  v a r i a b l e ,  
m ain ly  by th e  two v a r ia b le  s t a r  o r g a n is a t io n s  m entioned above. The use o f th e se  c h a r ts  i s  
e s s e n t i a l  fo r  a c c u r a te ,  s ta n d a rd iz e d  o b s e r v a t io n s ,  and in te n d in g  new o b s e rv e rs  a re  th e r e ­
fo r e  s d v ise d  to  o b ta in  th e  n e ce ssa ry  d a ta  by c o n ta c t in g  th e  D ire c to r  o f  th e  V a r ia b le  S ta r  
S e c t io n ,  Mr. J .  H e rs , F.O. Box 49 , S e d g e f ie ld ,  6573, T elephone (04455)736 . They w i l l  then  
be s e n t c h a r t s  o f a few ea sy  o b je c t s ,  and d a ta  on s t a r s  which may be o b se rv ed  w ith  th e  
e q u ip a e n t a t  t h e i r  d is p o s a l .

P r o s p e c tiv e  o b s e rv e rs  sh o u ld , when w r i t i n g ,  g iv e  b r i e f  d e t a i l s  o f  t h e i r  equ ipm ent. 
L a rg e r , more pow erfu l te le s c o p e s  w i l l  n a tu r a l l y  g r e a t ly  in c re a s e  th e  number o f s t a r s  which 
nay be m easured , b u t many v a r ia b le s  a re  b r ig h t  enough to  be observed  th rough  m ost o f t h e i r  
c y c le s  w ith  q u i te  modest equ ip m en t, e .g .  b in o c u la r s .  Some s t a r s ,  such  as 071044 L P u p p is , 
a re  so b r ig h t  th a t  th e y  may be observed  w ith o u t o p t ic a l  a id  w h a tev e r.

V a r ia b le  s t a r s  a re  d e s ig n a te d  in  two w ays. The f i r s t  o f th e s e ,  th e  H arvard d e s ig n a ­
t i o n ,  c o n s i s t s  o f  s ix  f ig u r e s  which g iv e  th e  p o s i t io n  f o r  1900; th e  f i r s t  fo u r f ig u r e s  g iv e  
h o u rs  and m inu tes  o f R .A ., th e  l a s t  two g iv e  th e  d e c l in a t io n  in  d e g re e s ,  u n d e r lin e d  fo r  
s o u th e rn  d e c l in a t i o n s .  The second name c o n s i s t s  o f one o r two l e t t e r s  (o r  l e t t e r  V p lu s  a 
number) and th e  name o f th e  c o n s t e l l a t i o n .

V a r ia b le s  can be d iv id e d  in to  th re e  main c l a s s e s :  p u l s a t in g ,  e r u p t iv e ,  and e c l i p s ­
in g  b in a ry  s t a r s .

Most s u i t a b l e  fo r  b e g in n e rs  a re  thfc long  p e r io d  v a r ia b le s  (o r  M ira v a r i a b l e s ,  named 
a f t e r  th e  ty p ic a l  r e p r e s e n ta t iv e  M ira ■ o C e t i )  which be lo n g s  to  th e  c la s s  o f p u ls a t in g  
s t a r s .  They a re  g ia n t  s t a r s  which vary  th ro u g h  a ran g e  o f  b r ig h tn e s s  o f 2 .5  to  5 m agnitudes 
o r m ore, and which have w e ll-d e f in e d  p e r i o d i c i t i e s ,  ra n g in g  from 80 to  1000 d a y s . In  most 
c a s e s  one o b s e r v a t io n  p e r o b s e rv e r  ev ery  10 days w i l l  s u f f i c e .

T y p ica l exam ples in c lu d e :
Approx, m agnitude range 

021403 o C eti M ira 2 .0 - 1 0 . I
092962 R C arin ae  3 .9 -1 0 .0
100661 S C arin ae  4 .5 -  9 .9

Among th e  e ru p t iv e  v a r i a b l e s ,  two groups a re  o f s p e c ia l  im p o rtan ce :

V Geminorurr. t y p e . These a re  dw arf novae w hich have long p e r io d s  o f a p p a re n t q u ie sc e n c e  a t  
minimum, w ith  sudden r i s e s  to  maximum, A ty p ic a l  r e p r e s e n ta t iv e  in  th e  s o u th e rn  hem isphere  
i s  040921 VV H y d ri.

5? Coronag b o r e a l i s  ty p e . These a re  h igh  lu m in o s ity  v a r ia b le s  w ith  s lo w , n o n -p e r io d ic  drops 
in  b r ig h tn e s s .  A ty p ic a l  r e p r e s e n ta t iv e  i s  191033 RY S a g i t t a r i i .

e
E c lip e in p  P in ery  X tc r s  have o r b i t a l  p lan es  w hich l i e  c lo s e  to  th e  l in e  o f  s ig h t  o f th e  ob­
s e r v e r .  The two components p e r io d ic a l ly  e c l i p s e  each  o th e r ,  th u s  c au s in g  v a r i a t i o n s  in  th e  
ap p aren t b r ig h tn e s s  o f th e  system . P e rio d s  a re  g e n e ra l ly  s h o r t ,  o f the  o rd e r  o f h o u rs ,  so 
th a t  o b s e r v a t io n a l  programmes need very  c a r e f u l  p la n n in g . M o n ito rin g  th e se  i n t e r e s t i n g  
s t a r s  ia  th e r e f o r e  fo r  ex p er ie n ce d  o b s e rv e rs  o n ly .
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ORDINARY OCCULTATIONS

T h is  se c t io n  and th a t fo llow ing co n c e rn  a  s p e c ia li s e d  b ra n c h  of o b s e rv a ­
tio n a l a s tro n o m y  in  w hich  both p ro fe s s io n a l and  a m a te u r  p a r t ic ip a te .  T h e  
ta b le s  of p re d ic tio n s  m u s t n e c e s s a r i ly  occupy a n u m b e r of pag es  a s  th is  
handbook is  the  s o le  pub lished  s o u rc e  fo r  S o u thern  A frica . T hey  w ill undoubt­
ed ly  a p p e a r  c o m p lic a ted  to  th e  laym an .

An o cc u lta tio n  o c c u rs  when th e  d isk  o f th e  Moon m oves  in  fron t o f a s t a r .  T im in g s  o f o c c u lta tio n s , 
to  a p re c is io n  of o n e -te n th  o f a  second  if  p o s s ib le , a r e  v e ry  v a lu ab le  fo r  s tu d ie s  o f the  M oon 's  sh ap e  and 
m o tio n . S ince on ly  v e ry  m o d est equ ipm en t i s  r e q u ire d , a m a te u r s  can  m ake im p o rta n t c o n tr ib u tio n s  in  th is  
f ie ld . P e rs o n s  In te re s te d  in  m ak ing  and re p o rt in g  o ccu lta tio n  o b se rv a t io n s  a r e  u rg e d  to con tac t the  D ire c to r  
o f th e  S o c ie ty 's  O ccu lta tio n  S ec tion . M r. A .G .F .  M o rrieb y  fo/o Depl. of S u rv ey o r G e n e ra l ,  PO. Box 1580, 
Bulawayo, Zimbabwe).

P re d ic tio n s  of o cc u lta tio n s  o f a l l  s t a r s  b r ig h te r  than  m a g n itu d e  7 ,5 ,  su p p lie d  by K. M. N au tica l A lm anac 
O ffice , a r e  g iven  below . T h e  m a in  s e t  of ta b le s  g iv e s  p re d ic tio n s  fo r  th re e  s ta t io n s ,  n am ely .

L ong itude
C ape Town -  18°, 475
J o h an n esb u rg  -  2 8 ° ,0 7 5
S a lisb u ry  -  31°, 040

T h is  d o es  not r e s t r i c t  i t s  u s e  to  o b s e rv e r s  a t th o se  c e n tr e s .  The a p p ro x im a te  t im e  o f an  o cc u lta tio n  a t a  p la ce
AX d e g re e s  w est and Atf1 d e g re e s  n o rth  o f one of the  s ta n d a rd  s ta t io n s  g iven  above m ay  be found fro m :

. _ A ppro x im a te  t im e  = p re d ic te d  t i m e ^  a7AX + b.A<$

w h e re  a and  b , in  m in u te s  o f t im e , a r e  g iven  in  th e  ta b le s . A lte rn a tiv e ly , rough  t im e s  fo r  in te rm e d ia te  s ta t io n s  
ca n  u su a lly  be e s tim a te d  d ir e c t  fro m  the  ta b le s .

O ccu lted  s t a r s  have been  iden tif ied  by th e ir  Z. C . n u m b e rs , th a t i s  *h e ir  n u m b e rs  in  th e  "C a ta lo g u e  of 
3539 Z od iaca l S ta r s  fo r  the  Equinox 1 9 5 0 .0 "  by J a m e s  R o b ertso n  (U .S . N aval O b se rv a to ry , 1939).

L a titude  
-3 3 ° ,9 3 3  
-2 6 0 ,1 8 2  
-1 7 ° ,7 8 8

E xp lanations  of A b b rev ia tio n s  u sed  in  T a b le s

Z .C .

Sp 
Mag 
Ph 
h . m . 
a ,b  
P. A.
N
S
A
G

th e  n u m b e r o f th e  s t a r  in  th e  Z od iaca l C ata logue . An " m "  follow ing the  n u m b er in d ic a te s  the  s ta r  
i s  not s in g le
th e  s p e c t r a l  c la s s if ic a t io n  of th e  s ta r  
the  v isu a l m agn itude
th e  P hase: D -  D isap p ea ra n ce , R = R ea p p ea ran c e
the time of the occultation is SAST
p a ra m e te r s  in m in u te s  fo r p red ic tin g  t im e s  o th e r  th a n  a t s ta n d a rd  s ta t io n s  (exp la ined  above in  tex t)
th e  P o sitio n  A ngle on th e  M oon 's lim b  m e a s u re d  e a s tw a rd  from  the  n o rth  point
no o cc u lta tio n
su n ligh t in te r f e r e s
m oon a t v e ry  low a ltitu d e
g ra z in g  occu lta tio n
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LÏ7NAH OCCUT.TÍTIONK 1981
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GRAZING OCCULTATIONS
When a star moves tangentially to the limb of the Moon, and is occulted 

for a very short period only - a few minutes, or even seconds - a grazing 
occultation is said to occur. Because the limb, as seen from the Earth, is 
in fact the outline of numerous mountains and valleys, there may be several 
disappearances and reappearances, which are not only fascinating to observe, 
but which may be accurately timed to yield valuable data on the relative 
positions of star and Mocn, in both right ascension and declination, as 
well as on the shape of the Moon. Some of these data cannot readily be 
obtained in any other way.

The maps on the following pages have been prepared bv H.M. Nautical 
Almanac Office to show the tracks of stars brighter than 7.5 magnitude 
which will graze the limb of the Moon when it is at a favourable elongation 
from the Sun and at least 10 above the observer’s horizon (2° in the case 
of bright stars). Each track starts in the Vest at some arbitrary time 
giver, in the key and ends beyond the area of interest, except where the 
letters ’A" , ”B" or "S” arc given. "A” denotes that the Moon is at a low 
altitude, nB" that the bright limb interferes, and "S" that sunlight inter­
feres. The tick marks along the tracks denote 3 minute intervals of time 
which, when added to the time at the beginning of the track, give the approx­
imate time of the graze at places along the tracks.

The tracks as shown on the maps are approximate only. Since the 
observer's location is very critical, successful observations call for very 
accurate predictions. Such predictions, which include graphical represent­
ations of the probable profile of the Moon, are computed annually for a 
number of centres in southern Africa. By plotting the predicted graze track 
on a reliable survey map (e.g. South African 1:50 000 series) it is usually 
possible to select a convenient site front where the graze may be observed. 
Ideal 15- a team of observers would be stationed at intervals along a line min­
ing at right angles to the graze track - say, along a main road - each with 
his own telescope and timing equipment. Each observer will see a different 
sequence of events, the combined results forming an accurate picture of 
the limb of the Moon,

The equipment needed is similar to that used for ordinary (or ’total’) 
occultarions, but must, of course, be portable. A 75mm refractor is ideal 
for average events, but better instruments with a larger aperture have 
often shown their superiority under difficult conditions. Timing is best 
carried out with a portable tape recorder and radio receiver tuned to ZUO 
or other time signal station.

It will be seen from the maps that many grazing occultations occur in 
regions which are rather far removed from the main cities, and which cannot 
t-.isiiy be reached by teams of obsez-vers from one of the ASSA centres. It ia 
worth remembering, however, that a team of many observers, while ideal, is 
by no means essential; that a single good observer is worth more than many 
unsuccessful ones, and that one good observation is worth infinitely more 
than r.o observation at all.

Interested observers - especially those living in the more distant 
regions — who wish to be informed of favourable grazes occurring in their 
neighbourhood, arc therefore invited to contact the co-ordinator for grazing 
occultations: Mr. J. Hera, P.0. Box U 8 . Sedgefield 63'Jl. Telephone: 113.

N .B. A fte r  sw itch over to  au tom a tic : Phone No. 04455 736
EXPLANATION OF COLUMN HEADINGS IN TABLES
No. - the number of the track on the map. An asterisk denotes that the same Is double - 

notea are given below.
Z.C. - the number of the star In the Zodiacal Catalogue.
Date
Beginning an arbitrary time of tte beginning of the track in the west.
Sunlit - the percentage of the Moon's disk lit by the Sun
Limit - N = northern limit (a complete occultation take* place south of the track)

S * southern limit (complete occultation north of the track)
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JANUARY TO APRIL Grazing Occultations 1981
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Grazing Occultation 1981

APRIL TO MAY
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1ki8 5.9 APRIL >3 17 32 7k I

?i* 2656 5.0 APRIL 2k 20 15 T3 8 11325

26 2735 5.9 APRIL 25 k 15 71 t

27 2829 6.9 APRIL ?5 22 16 63 B

28 3'18 6.9 APRIL 28 3 57 kl B

29 3? 37 k.k APRIL 28 23 3k 32 8

30 98k 6.6 MAX 7 16 k9 18 8

31 1125 6> MAT 8 16 3T 26 a

32* 1129 5.3 MAT 8 16 5« 28 B 6089

3h 1261 7.2 MAX 9 16 Ik 3« 1

35 1383 6.6 MAX 10 15 39 k6 1

* i50k 5.7 MAT 11 19 T (o a

37 2791 3.0 MAT 22 22 35 85 a

18 3071 6.5 MAT 25 1 59 67 a

19 3079 k.2 MAT 25 5 21 66 a

ko 3339 6.7 MAT 27 0 kt kT B

kl 13k7 6.2 MAT 27 2 )k k6 a
« 66 6.8 MAT 29 0 k? 25 8

kka 83 6.9 MAX 29 k 39 2k | 93k

I the TICK5 ARE AT 10 HINUTE INTERVALS



Grazing Occultations 1981
JUNE TO AUGUST

CRAZIXG OCCULT A TI 0*15 »981

K V t  TO MAP 3

z c HAG. TIME ( U .T . )  AT THE M C JM nW  
o r  THE TRACK I* 71!E VEST 

HP HTI

PERCENT
SÍZJLI7

%

R OP S 
LDGT

A6 ITT 3 5.1 JU W 10 15 50 62 *

AT 165 6.7 JUNE 26 0 26 AO 1

tie 1TC 6.2 JUNE 26 1 51 39 X

V9 303 6.6 JU TS 27 2 17 28 ■

50 1W i« 5.9 JULY k 16 62 11 X

51 1T55 6.8 JULY 7 20 55 3T X

53 1965 6.5 JULY 9 22 21 5T 8

5A Jb2l 5 .1 JULY 21 5 8 «3 X

53 39« 6.7 JULY 25 0 29 A3 I

56 AOI 6.3 JULY 25 0 A8 A3 1

56 710 T.l JULY 27 3 25 20 1

59 1702 A.2 AUGUST 3 16 7 13 X

6o 2137 6.A AUCUST 7 20 AT A9 X

6 2 22̂ 3 6 .k AUGUE7 6 20. 19 5« s

65« 663 6.9 AUGUST 23 3 2 8 AA I

THE TICK5 ARE AT IQ MINUTE INTERVALS.

A T 7 X »
9 0 .

3226
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Grazing Occultations 1981 

A U G U ST  TO DECEMBER

KH TO Wtf k

r c HAL». TIKE (U .T .) AT THE BEGIN* UG 
Of T ill TRACK XV THE WIST 

NR KIN

PERCENT 1 OR 3 
SUNLIT LIMIT 

1

A r a n
NO.

67 A76 6.8 AUGUST 26 2 6» 3* *
66 9 * 6.6 AUGUST 25 2 38 23 ■

69 2**8 6.fc SCPTWECT 6 17 55 50 R

70 2717 7.A s&rsxxn 8 16 W 69 I

71 2720 6.k SEPTEKM* 8 17 32 69 *

72 *5* 5.8 s o rro c ra 17 23 21 8 2  l

73« 6 10 6.2 » SLPTIXBI* 19 1 9 71 R 3006

75 939 7.0 SEPTEMBER 21 3 11 68 1

76 2396 6.6 ccToac* 3 16 A 26 I

77 2797 3.0 OCT-JRCT 6 11 56 51 »

76 25 * 6.2 ■OYCffiO 1 16 50 18  6

7» 26 16 6.6 IQVEXBER 1 17 31 18  8

60* 2778 6.9 R0V3OSA 2 19 to 2T 8 11989

A) 2TT9 3.9 XOVOCd 2 20 0 27 8 11996
A? 302Ó 7.3 tCY-XU* A 16 » 65 8

63 3033 6.6 rovoqer A 19 2 «16 8

6» 3303 6.2 AOVTOLR 6 IT 0 66 8

65 976 3.2 r>vy>o»LR U 21 AT M » *990
A6 17» 6.5 ■OTBOtR 21 2 13 26 8

66 2231 6.9 WCEMRER 23 1 12 10 8

: TOC TICKS AW AT K  MT¥l»TK im O V A LS.



TIME SYSTEMS 
AND TELESCOPE SETTINGS

This section is intended to serve established amateurs and professional astronomers 
- i .e . those having some knowledge of time and coordinate systems. Space in the booklet 
does not permit full explanation, which in any case would appear complicated to the layman.

TIME SIGNALS FROM RADIO STATION SUO
Radio signals of mean solar time are generated by the Precise Physical Measure­

ments Division of the National Physical Research Laboratory in Pretoria. They are broad­
cast by the Post Office, the 2.5 and 5 MHz signals from Olifantsfontein, and the 100 MHz 
signals from Johannesburg.

Carrier Frequency 
2,5 MHz 

5 MHz 
100 MHz

Radiated Power 
4 Kw 
4 Kw
80 w  .

Time of Transmission 
2000 -  0600 SAST 
Continuous 
Continuous

The signals consist of one pulse per second, each pulse consisting of 5 cycles of 1000 Hz tone. The 
first pulse in every minute is lengthened to 500 milliseconds. Morse code announcements are made 
during the minute preceding every fifth minute. They consist of the call sign ZUO (repeated 3 times) 
and the Universal Time (formally known as Greenwich Mean Time) at the next minute. (A special 
coding indicating UT1 minus UTC is also indicated in the first 15 seconds of the minute by slightly 
lengthened second pulses)

SOUTH AFRICAN STANDARD TIME
South African Standard Time (as in everyday use) is mean solar time lor the 30° 

East meridian (which runs east o( Johannesburg and just west of Durban) and is exactly 
2 hours ahead of Universal Time.

TIME OF SUN’S TRANSIT OVER 30° MERIDIAN
The table below gives the SAST when the Sun transits the 30° meridian -  and a sundial on that 

meridian reads noon.

Jan 1 12h03n*35® May 11

11 12 07 58 21

21 12 11 21 31
31 12 13 29 Jun 10

Feb 10 12 14 17 20

2 0 12 13 47 30
Mar 2 12 12 11 Jul 10

12 12 09 49 20

22 12 06 56 30
Apr 1 12 03 54 Aug 9

11 12 01 05 19
2 1 11 58 42 29

May 1 11 57 04 Sep , 8

llh56m19S Sep 18 llh54!r‘o61
11 56 30 28 11 50 40
11 57 34 Oct 8 11 47 35
11 59 19 18 11 45 11
12 0 1 26 28 11 43 <9
12 03 32 Nov 7 11 43 43
12 05 16 17 11 44 58
12 06 18 27 11 47 37
12 06 21 Dec 7 11 51 23
12 05 26 17 11 56 06
12 03 35 27 12 0 1 04
12 o o 55 31 12 03 0 1

11 57 40
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Time Systems

n « m  n m  as the 3^° ^ekídian

At . . 
O hrs 
SAST

At
^  hrs 
SAST

At
0 hrs 
SAST

At
21 hrs 
SAST

0 hrs 
SAST

2 1 hrs 
SAST

Sars. i 6h42m 3*l45m May 11 15h14m 12h‘I8m Sep 18 23h47m 20h50m
XI 7 2 1 4 25 21 15 54 12 57 28 O 26 21 30
2 1 8 0 0 5 04 31 16 33 13 37 Oct 8 1 06 22 09
31 B 40 5 44 Jun 10 17 13 14 16 18 1 45 22 49

Feb 10 9 19 6 23 20 17 52 14 56 28 2 25 23 28
20 9 59 7 02 30 18 32 15 35 Nov 7 3 04 0 0 8

Kar 2 1 0 38 7 42 Jul 10 19 11 16 14 17 3 44 0 47
12 11 18 8 21 2 0 19 50 16 54 27 4 23 1 26
22 11 57 9 0 1 30 20 30 17 33 Dec 7 5 02 2 06

Apr 1 12 37 9 40 Aug 9 21 09 18 13 17 5 42 2 45
11 13 16 10 20 19 21 49 18 52 27 6 21 3 25
21 13 56 10 59 29 22 28 19 32 31 6 37 3 40

May 1 14 35 11 38 Sep 8 23 08 20 11

CORRECTION FOR PLACES NOT ON THE 30» MERIDIAN
Approximate longitude corrections from the 30° East Meridian are provided below.
To find time of Sun’s transit over local meridian, apply the longitude corrections to the data 

in the table above.
To find the sidereal times at SAST 0 hrs and SAST 21 hrs apply the corrections with the sign 

reversed to the data in the table.
Bloemfontein + 15m East London . 8m Port Elizabeth
Bulawayo * 6m Grahamstown +14™ Pretoria
Cape Town -46m Johannesburg - 8m Salisbury
Durban - 4m Kimberley + 21m Windhoek

TELESCOPE SETTING
When a telescope equipped with setting circles is aimed on the meridian, its R.A. circle 

should read the sidereal time. Thus one can calculate the sidereal time and then set the 
circle, but is is usually simpler to aim the telescope at one of the well known stars given 
below and then to adjust the R.A. circle.

A LIST OF BRIGHT STARS FOR CHECKING TELESCOPE CIRCLES

Star R.A. Dec. Mag. Sp. Star R.A. Dec. Mag. Sp.
Achernar lh37?0 -57°20' 0 , 6 B5 Procyon 7h38m3 + 5°16' 0,5 F5
Aldebaran 4 31,8 +16 28 1 , 1 K5 Regulus 10 07,4 +12 03 1,3 B8
Rlgel 5 13,5 - 8 13 0,3 B8 Splca 13 24,2 -11 04 1 , 2 B2
Betelgeuse 5 54,2 + 7 24 0,4 MO Arcturus 14 14,8 + 19 17 0 , 2 KO
Canopus 6 23,5 -52 41 -0,9 PO Antares 16 28,3 -26 24 1 , 2 Ml
Sirius 6 44,3 -16 41 -1,6 AO Aitalr 19 49,48 + 8 49 0,9 A5
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1

2
3
4
5

6
7
8

9
10

11

12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

JULIAN DATE AT 1400 HOURS 1981
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oc*. Nov. Dec.

24 44  0 0 0  - PLUS

606 637 665 696 726 757 787 818 849 879 910 940
607 638 666 697 727 758 788 819 850 830 911 941
608 639 667 698 728 759 783 820 841 881 912 942
609 640 668 699 729 760 790 821 842 872 913 943
610 641 669 700 730 761 791 822 843 873 914 944

611 642 670 701 731 762 792 813 844 874 915 945
612 643 671 702 732 763 793 824 845 875 916 946
613 644 672 703 733 764 794 825 846 876 917 947
614 645 67 3 704 734 765 795 826 847 877 918 948
615 646 674 705 735 766 796 827 348 878 919 949

616 647 675 706 736 767 797 828 849 879 920 9 50
617 648 676 707 737 768 798 829 850 880 921 951
618 649 677 708 738 769 799 830 851 881 922 952
619 650 678 709 739 770 800 831 852 882 923 953
620 651 679 710 740 771 801 832 853 883 924 954

621 652 680 711 741 772 802 833 854 884 925 955
622 653 681 712 742 773 803 834 855 385 920 956
623 654 682 713 743 774 804 835 856 886 927 957
624 655 683 714 744 775 805 836 857 887 928 958
625 656 684 715 745 776 806 837 858 888 929 959

626 657 685 716 746 777 807 838 859 889 930 960
627 658 686 717 747 778 808 839 660 890 931 961
628 659 687 718 748 779 809 840 861 891 932 962
629 660 688 719 749 780 810 841 862 892 933 963
630 661 689 720 750 781 811 842 863 893 934 964

631 662 690 721 751 782 812 843 864 894 935 965
632 663 691 722 752 783 813 844 865 895 936 966
633 664 692 723 753 784 814 845 866 896 937 967

634 665 693 724 754 785 815 846 867 097 938 903

635 666 694 725 755 786 816 847 868 898 939 969

636 695 756 817 848 899 970



OUR GALAXY AND OTHERS

T h is  se c tio n  is  put in  fo r  th e  b en e fit o f th e  r e a d e r  w ithou t a  know ledge 
of A stro n o m y .

O ur Sun is  one am o n g st so m e 100 000 m illio n  o th e r  s t a r s  in  o u r  d is k -s h a p e d  galax y . A s th e  d ia g ram  
below  sh o w s, th e  Sun is  s itu a te d  to w ard s  th e  edge of th e  sy s te m  and ap p a re n tly  o rb i ts  a ro u n d  th e  c e n tre  once 
in  abou t 200 m illio n  y e a r s .  We s e e  the  galaxy  s tre tc h in g  round  u s  a s  th e  M ilky W ay, but even  w ith  o p tica l 
te le s c o p e s  we can  only  s e e  th a t p o rtio n  c lo s e s t  to  u s  a s  th e  r e m a in d e r  is  o b s c u re d  by d u s t and  g a s . H ow ever

FL A T  ON VIEW

D isk -  B rig h te s t s t a r s  
a r e  b lue 

(younger population)

P o sitio n  o f ou r 
Sun

N ucleus -  B rig h te s t s t a r s  
a r e  o ran g e  

(o lde r population)

S p ira l a rm s  con ta in  g as  and dust

O b scu rin g  d u s t p lu s  gas • ^ G lo b u l a r  C lu s te rs

EDGE ON VIEW

H alo

w hen w e look above o r  below  th e  p lane o f th e  M ilky W ay, we can  s e e  an  ind e fin ite  d is ta n c e  into e x tra g a la c tic  
s p a c e . T hus we have found th e  u n iv e rse  to  be popu la ted  by m illio n s  of o th e r  g a la x ie s  ak in  to  o u r s .  O ur 
g a lax y  is  a  m e m b e r o f a r a th e r  p o o r c lu s te r  o f  g a la x ie s  w hich  in c lu d es  the  M agellan ic  C louds (our n e a re s t  
ne ig h b o u rs) and  the  G re a t G alaxy  in  A ndrom eda ( a  la rg e  s p i r a l  th a t is  v e ry  s im i la r  to  o u r  own galaxy). 
S p e c tra l f e a tu re s  in  th e  lig h t o f d iê ta n t g a la x ie s  a r e  re d s h if te d . T h is  is  u su a lly  in te rp re te d  a s  an  o v e ra l l  ex ­
pansion  o f the  u n iv e rse  -  th e  fu r th e r  one looks th e  f a s te r  th e  g a la x ie s  a r e  rece d in g .

IN STAPR IN T


