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This magnitude 0 Geininid was photographed on December 14, at Oh00m04' UT,  by Gotfred Mgjbjerg Kristensen (Deninark). 
This nice, yellow iiieteor started near 48 Cas and  ended near C3053 Cas, after having shown a little explosion. The 
photograph was exposed froin 23h50m00s until O h O O m l O S  U T  with a Nikon F2 f / 2 . 0  on Kodak TMAX 400, developed 
during 25 minutes in 1/1 ID 11 at 20 OC. 
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.Fir.st of al l j  let me conve  
WGN. As y o u  have  not ic  
is  mailed in an envelope t o  non 
about  damage  i ~ &  the  mai l .  A s  
t o  be reduced fro? 
pos ta l  rates  are c 

m e m b e r s  and  subscribers to  
GN has  a harder cover and  

we  tr ied t o  remedy  complaints  
ages for a issue had 

s .  Above  this  crit ical weight, 
N abroad. Never the less ,  t he  1989 volume 

o n e  o f  t he  1988 volume; as 
about 50 pages,  as  explained 

bulletin.  T h i s  so lu t ion  is m u c h  cheaper t h a n  spreading the  page8 

1989  will be th 0, s c h e ~ u l e d  f o r  the  Me teor  Weekend  a t  
Lake  Balaton, s t  i m p o r t a n t  tasks  o f  IMO is beyond a n y  
doubt  c o ~ l e ~ ~ t i n ~  mass ive  a t h e m ,  and  redistributing the 
resul ts  t o  the  obseruars th eor  Database  (VMDB), this 
has  becomw possible, In sen t  a p r e ~ i ~ i n a r y  analys i s  o f  t he  1988 Perseids ,  
produced on ly  half event ,  wi thout  hav ing  required excessive amount8  
of w o r k  This con t  por t  o n  the  1986  B e  eids  in last  year’s February 
issue, which  appea eteorda were seen ,  a on ly  a painstaking effort  of 
i t s  au thor  preven t  

W e  may s a ~ e ~ y  a n % ~ ~ ~ ~ a t e  t h a t  th i s  evolut ion wil cause a sh i f i  in t h e  hind of articles published 
in W G N .  S ince  a eornpr a shower cait n o w  be produced short ly  af ter  receipt 
of all  o b ~ e r v a ~ i ~ ~ s  wor he  need f o r  p ~ i ~ ~ i $ h i n ~  raw data  in reports f r o m  
indiv iduals  or local g w  n the  o ther  h a n d ,  we  expect a continued 
growth  of the  ~ ~ m ~ e r  Towards  1990,  th i s  might lead t o  
a separate  pub1 GN, m a k i n g  m o r e  r o o m  for general 
art ic les  and  glo prohkcnz o f  th i s  journal .  

Is or single observers  wi l l  become less desirable? 
no longer concentrate  on raw data ,  but o n  those 

s t ,  such  a s  a c t i v i t ~  profi le,  global magni tude  dis. 
events .  S u c h  a report  should reach u s  w i th in  the 

shor tes t  possible delay; o therwise  it ~o~~~ miss i t s  a i m  of ~ r o v i d i n g  t h e  reader a f irs t  impres-  
s i o n  of t he  shower u n d e r  con aid era ti^^?. Of courJe, Y O U  wi l l  st i l l  have t o  send  in your  raw 
data ,  s ince  t re pensable  f o r  a i n g  a comprehens ive  s tudy ,  but these  should be 
submi t ted  t o  ?a B, ra ther  t h a n  

T h e s e  are the  idea8 c r o s s ~ ? ~ g  my mind concerning the n e a r  f u t u r e  of  WGN; maybe  y o u  should 
give t h e m  a thoug 11. At  the  s a m e  a t ime:  I f e e l  g rea t  sa t i s fac t ion  f o r  what  has been 
accomplished in 1 s incere  ~ ~ ~ ~ ~ ~ ~ ~ d a  go to  all the  authors  who m a d e  th is  possible; I hope 

h fu l  lo o u r  journa l  in 1989.  In par t icu lar ,  I wish  t o  extend our  
e teor  workers  f o r  r n n ~ i n g  a con t r ibu t ion  t o  WGN, despi te  their  
ey he!p n ~ r r o ~ i n g  the  gap e tween  a m a t e u r s  a n d  professionals,  
v a ~ i o ~ ~ s  to  b e c ~ ~ ~ e  more  adapted to the i r  needs.  

O n  the  contra 

a i d e s  t he  Perseid report ,  it con ta ins  m o r e  news  o n  the 
nry, an ariicle o n  t h e  suspected relat ionship between 

e teor  s ~ r e a m s  a n d  t w o  just  recent ly  discovered Apol lo  asteroids,  
a n d  j b s %  ~ ~ ~ r e ~ s i ~ n s  on t h e  1 9 8 8   ern^^^ s and even  t h e  1 9 8 9  Quadrant ids .  A n d  w h e n  y o u  

this all, y o u  ca to an e ~ t r ~ - t h ~ c ~  A p r i l  issue! 
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A n n  Schroyens 

W e  wish to thank everyone who 
'Their names are: 

extra for his or her subscription in 1988. 

Kai Guarder, Andre' G 
Erik Ilillestad, Klaas 
c a n  Ollson-Steel (Univ.  
Schmidt,  Lieven Smi ts ,  
beech, Geert Verlinden, 

s, Werner  Nasubick,  Trond 
eki ,  Mike Morrow, D u n -  
1 Roggemans, Hans Georg 
, Luc Vanhoeck, Cis Ver- 

These extras were indispen 
be so. Currently, through IMO,  
and W G N  has a moral obligatio 
additional expenses, that COUI 
had to  be fixed. So, if yo 
or subscription, or when o 
workers world-wide deserve! 

of WGN and will continue to  
ork is undergoing a rapid evolution 

sometimes urges solutions causing 
een anticipated when subscription fees 
Te extra on renewing your membership 

it to  maintain the service meteor 

e SCT 

urc Gyssens 

A s  a result of the first last year, members agreed on the 
principle of exchange su currency restrictions. We can now 
make a more concrete list with East- 
German publications. e normal rates 
charged to foreigners. 

If you would like to  order one 
(address QII inside of back cov 
by which we retain the full a 
C O S ~ S .  If you are not accusto 
that at present 100 BEF cor 

Together with your payment 
e publication(s) you ordered for. 

ast  -G erman meteor observ 
publications on meteor work 

uired amount to  Ann Schroyens 
ey order or by any other means 

of banking charges and exchange 
we mention for your information 

ss and, of course, the title(s) of 
ry. With the morley we receive, 
N, other I M O  publications, or 
eely exchangeable currencies, 

1 journals you can order are: 
s t ro no mis c h e N a  c hric h t e  n ( 
i e  Sterne (500 BEF); 

Astronomie und Raumfahr t  
Astronomie in der Schule ( 1  
Wissenschaft  und Fortschritt (35 
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We have two publications to oRer first one is Meteor. It is published 
d pictures of our results, not only in 

meteor astrommy, ut also in other mateur astronomy. It also contains English 
abstracts of the most interest a1 is Meteor Channel. It is a new 
non-official publication of the all Observing Network (MMTEH), 
published in English: 3 or 4 times a year. It is intended to communicate to observers abroad 
results and events in Hungarian amateur meteor life. If you would like to receive one of 
these publications in exchange fo u ~ l ~ c a t ~ o n s  of comparable value, please write to me 
(address on the inside of the bac 

ungarian. It contains s 

7 P 
Ga bor Siile 

Continuing a tradition, ther 
Lake Balaton, in picturesqu 
national Meteor ~ ~ e ~ e ~ d  i 
day longer than the pre 
occasion for Western an 
about each other’s wsrk 
astronomers to discuss c 
these, and future work. 

ational Meteor Weekend this fall, near 
chosen last year, at the Inter- 

nce will last one 

The International Meteor Organ~zation, foun e f a d o  on $day 1, 1988, will hold its official 
Founding Assembly at the same time. Here, besides t e astronomical program, organizational 
matters will be discussed too. 

Accommodation will be in double or fcfour- 
event will take place at the same locatio 
(which is a,bout 4000 
full board. If you are 
a registration form to 

tel rooms in a lakefront town. The entire 
r ~ ~ ~ s t r a t ~ Q ~  fee will be around 200 DEM 
includes participation in all programs and 

s International Meteor Weekend, apply for 

After receipt of the c0m leted registration form, we will send the participant an invoice for 
all payments, This will contain the ecise amount arid the account to  which it  has to  be 
transferred. Transfers should be ma within two weeks alter receiving the invoice; we will 
then send you ote that we can only accept payments 
made before J 

onfirmation of your r e g ~ s t r a t ~ o ~ .  

passport and a 
living in Austria, Swe 
consulates throughout th 
boarder crossin s is also possible. 

try into Hungary, except for those 
by the Hungarian embassies and 
r or plane, getting the visas at the 
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Christian Ste yaert  

The Photographic Meteor Data 
They are available in three for 

- __-___I___-__~ 

ettes for IBM PCs and compatibles. 
our order) for 400 BEF: 

360 K 
720 K ettes for PS/2 and portables 
1.2 M for PC/AT 

for BC and PC/XT 

All files are in the dBASE II 
Photographic Meteor Databa 

ton-Tate). The contents of the 

Filename 

except Switzerland 
itzer land 
itzerland 

witzerland 

rink form 

ore Ex 
Jos t  Jahn 

~~ 

Since mid 1988, a special bulletin 
nomica1 mailbox ASTRO-MAIL. Fr 
that there are some misundersta 
bulletin board. 

First, this bulletin board makes no 
IMO members. I think that presen 
access this board. Of course, these 

has been installed in the astro- 
first IMO voting bulletin, I see 
to explain the idea behind this 

become the one and only forum for 
rs at the most have the possibility to 

ers can as well use electronic mail for personal 
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communications, instead of letters! If these persons 
will publish them in WGN too, otherwise not very much 
them! 

The electronic forum however, is also inten c. This constitutes one of the 
main advantages of this bulletin board! If so members, in particular non-meteor 
observers, will read interesting messages on this board, they might become interested in 
1MO membership or meteor observing, let it be visual, photographic or by radio. Hence this 
bulletin hoard will represent a free publicity for I M Q !  

Of course, costs for non-German, especially overseas users will be higher because of telephone 
charges (as is also the case for “traditional mailing”). One should note however that using 
a bulletin does not mean that the bulletin board delivers you the messages; you have to get 
them from the board. So you can easily 

The astronomical bull in board, where 
ical organization, but y a very serious 
mail systems. He has invested over 500 
third year. Because this system has th 
mailbox, its future and that of the 
this board. Note, that organizations too can disap 

ave messages of a public nature, they 
0 members would know about 

your phone bill under control! 

s installed, is not run by an amateur astronom- 
ur with a professional knowledge of electronic 

into this system, which is now running in its 
rt of two more people, who can also install a 
n board seems to depend only of the users of 

ail is not one the easiest nor e cheapest way of exchanging messages. I think 
addition to existing meth especially for exchanging hot information and 

(large) databases. At the moment, the tographic Meteor Database is available in the 
IMO board and I this is probably only a start. 

Since the end of 1988, ASTRO-MAIL is available using 3 0, 1200 and 2400 baud, so that 
international access is not that expensive any more. The arameters are: 8 bits, no parity, 

is (49)5851-7896. The mailbox supports 
y ways of transferring data and messages 

phone number 
odem and ZMo 

are possible. 

r 
Gabor SCle 

Jzinos Fekete carried out forward scatter meteor obseaviaag on October 1, 1988, in Felsaasolca. 
Between 2Zh30m and 23h00m UT, he detected a 90 s meteor reflection echoing numerous 
broadcasting stations. If someone in Western Europe observed a bright fireball at that time, 
please let me know! (The  author’s address is on the inside of the back cover, ed.) 

0 

Figure 1 -Observation by J&nos F,ekete, FelsGzsolca, Hungary, of a major 90 s meteor reflection on October 1, 
1988, between 22‘3Qm and 2Sh0Om UT. 



servers' Notes: 
Jefjc Wood 
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ntroduction 
In March and April, only three 
and the April Lyrids. These mo 
makes observing after midnight 
unusual number of brilliant fire 
and the Virgo region. One of t 

Table 1 - A list o 

mids, the 6-Pavonids 
minor streams which 

er feature of March and April is the 
ut of Scorpius, Libra, Centaurus, 

was recorded as -18 to -2O! 

1989. 

Shower 

6-Pavonids 

a-Bootids 

6 Peri Max 

Several 
Mar 14 

ar  23 
Several 

Unknown 
Unknown 

Several 
Apr 6 

Unknown 

Apr 23 
Apr 28 

veral 
aY 5 

APE 22 

New Moon: 

Full Moon: 
Last Quarter: 

March 7 ,  April 6, I,Isy 5 
I \ f d l L T l  54, Apri: 12,  Mdg. 12 First Quarter: 

The illuminated part of the Moon is ~~~a~~ given ate indicated. 

. The Virginids 
The 7-Virginids, n-virginids, a- 
Virginid complex of radiants tha 
appear to have several maxima thus i 
into more components. The acti 
no more than 1 or 2 meteors per 
March and early to mid April, 
meteors per hour. Many of the 

major components of the 
year. All of these streams 

above really should be divided 
rally low usually reaching 

ccasions, especially in late 
to 5 or 6 or even more 
re often colored yellow 
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or orange. 
streams are in need of urgent investigation. 
observations of the Virginids in 1989. 

Because of their long period of activity and their unpredictable nature, these 
bservers are urged to carry out at least some 

3, The Lyrids 
This major shower is poorly placed moon-wise for observing in 1989. Nonetheless, observers 
are encouraged t o  keep a watch for these meteors from April 19 to 25. The Lyrids are best 
observed after midnight and can be seen in either hemisphere, though Northern Hemisphere 
observers have the advantage of higher radiant titudes. The Lyrids reach maximum on 
April 22. 

4. Minor Southern emisphere showers 

With the First Quarter Moon setting just after midnight and the radiant rising at about this 
time, the y-Normids should make good viewing for Southern Hemisphere observers in 1989. 
The ?-Normids are active from late February through to  late March. Normally they produce 
1 or 2 meteors per hour for most of this time, rising to between 5 and 10 meteors per hour 
at maximum on March 14-15. y-Normid activity at maximum has been shown to vary from 
year to  year and so we will be very interested to see what happens in 1989. y-Normid meteors 
are usually fast, yellow and often have a train. This stream is noted for its bright meteors. 

An other Southern Hemisphere stream well laced for observation in 1989 are the 6-Pavonids, 
associated with comet P/Grigg-Mellish (1907 11). The 6-Pavonid stream is active from March 
I1 through to April 16 and has several sub-maxima a few days before and after the main 
maximum on April 6-7. Maximum activity is variable ranging from 5 to 15 meteors per 
hour. 6-Pavonid meteors are characteristically fast, blue-white in color and have a train. The 
stream is rich in bright meteors. It is best observed the last couple of hours before sunrise. 

With the parent comet P/Grigg-Skjelderup well away from perihelion and a near Full Moon at 
maximum, the .Ir-Puppids or Grigg-Skjellerupids, a periodic shower, are unlikely to produce 
any activity in 1989. However, this stream, does spring surprises such as the good display in 
1983 and so should be on the observing program of all Southern Hemisphere meteor groups. 
Remember even if you do not see any meteors, negative observations are just as useful as 
positive ones, though of course the latter make better viewing. 

The a-Scorpids are a major component of a huge complex of radiants situated in the Scorpius- 
Sagittarius region that occur from late March until late July. The a-Scorpids have several 
maxima throughout their period of activity with the best rates being recorded in early May. 
The a-Scorpids are excellent viewing producing at least a couple of meteors per hour through 
most of their period of activity. At  best their rates can reach 10 meteors per hour for Southern 
Hemisphere observers and 6 meteors per hour for some Northern Hemisphere observers, the 
difference being due to radiant altitude. The a-Scorpids can be viewed for most of the night. 
They produce many brilliant orange, yellow and green fireballs. Few a-Scorpids leave a train. 

5 .  Minor Northern emisphere showers 

The Camelopardalids and the 6-Draconids are two Northern Hemisphere streams that have 
not been well observed in the past and so need urgent attention to identify rates, magnitudes, 
durations, etc. The phases of the Moon in 1989 make these streams a good target for the 
meteor observer who wants to  engage in some original research. The n-serpentids are active 
in early April. Once again, not much is known about it except that it appears t o  produce 
very low rates. Since the Moon is favorable in 1989, observers are requested to collect data 
on this stream. The n-Serpentids can be observed in the morning skies in both hemispheres. 
The a-Bootids produce 1 or 2 meteors per hour at maximum on April 28. These meteors 
tend to  be slow, bright and yellow-orange. Being an evening shower, they are reasonably well 
placed for viewing despite a near Last Quarter Moon. 
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T w o  recently discovered Apollo 
Asteroid 1988 VP4 is probably a 
1988 TA has an orbit which be 
March-May. 

ed meteor showers. 
uary, while asteroid 
meteor complex of 

.__ - 

4 

The Apollo asteroid 1988 VP4 
maker, Eugene M. Shoemaker 
The asteroid was confirmed on No 
on plates exposed on October 
cember 13 (A, = 260?6), with 
asteroid’s orbit remains within 
within 0.20 AU until about Ja 

A comparison with a list of active visu 
revealed a similarity between the orbit 
data gathered during the two 
1960s - one with a date of maxi 
maximum around January 14 

S = +47O. The 

orbit resulting in a Decembe 
the large discrepancy in T, 

e C-Aurigids are not a 
ecember 1885, and confirme 

given as cr = 7’7’ 
a fireball from a radiant of a = 7 

to the north. The 

this stream se 



was discovered 

is asteroid and 
a = 219' and 

TA and two Virginid meteor streams. 

further north t 



could create seco 
well with obse 
character of eac 
terms of the di 
rates. 

Since the April a-Virginids 
1988 T A  is currently situat 
It is uncertain whether th  
p a r t  o f  a group of meteor 
TA’s orbit was altered. A 
meteor orbits obtained during 
meteors which may have 
possible  candidates were foun 
would at least seem probable 
i ts  present orbit. 

secondary radiants in 
the maximum hourly 

. Conclusions 

The C-Aurigids wer 
orbital elements 
search was also 

conducted for a d 
convincing eviden 

It would appear t 
Both of these me 
of the Poynting- 
represent the sep 
of these streams 

rumond has s 

[I] IAU, Circular No. 4683, 
[2] Z. Sekanina, Icarus 18, I 
[ 3 ]  Z. Sekanina, Icarus 27, 197 

Circular No. 4662, 
offmeister, “Meteors 

138. 
Z. Sekanina, Icarus 18, 1973, [6] 

imirchak-Polon 
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Until Noveiiiber 1988, over 40 000 meteors were reported seen during Perseid observations. Besides the Perseids, 
these reports also cover the a-Capricornids, the  in occurred 
arouiid A 0  = 13964 (1950.0) and  no peak was rep the Perseid 
iiiaxinium, which was reached when the radiant America on August 
12. Japanese observations still show good rates hampered by poor weather. As a general 
conclusion, we may call the 1988 return o f t  

Patrick Dewispelaere 
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Griet Van De Steene (VAN 
Jonas Vanreusel (VANJO), 
Van deli Eijnde (VANPE), Pie 
Borm (VANTN), Tonny Vanm 
(VANFK), Cis Verbeeck (VER 
(VERSA), Wiin Vinken (VIN 

considered. The v 
of 003 in solar lo 
total number of resented graphically 
in Figure 1. 

Date 

J u l  08.94 
09.99 
11.84 
12.09 
17.07 
18.91 
19.16 
19.95 
20.21 
20.99 
21.25 
23.09 
23.35 
23.88 
24.14 
24.93 
25.18 
25.97 
27.02 

Aug 02.81 

Aug 03.08 
03.86 

Aug 04.39 
04.91 

Aug 05.69 
05.94 

Bug 06.20 
06.46 
06.99 

Aug 07.25 
07.52 
07.78 

106042 
107042 
1090 17 
109042 
114'1 17 
115992 
116: 17 
116C92 
117017 
117092 
1180 17 
119992 
120: 17 
1200 67 
1200 92 
124067 
121092 
122067 
1230 67 

1300 17 

131067 
1320 17 

132092 
1330 17 

1330 67 
1340 37 

1340 42 
1340 67 
134092 

spar 

9.4 J, 9.5 

9.8 9.8 
12.4 12.4 
12.4 12.4 
1 4.3 
13.0 13.0 
13.9 3.8 
17.4 17.4 

7.9 0.9 

10.8 10.8 

8,O 
4.4.7 zk 4'9 

10.3 & 2.0 
11.3 7.5 

4.9 rfr 4.1 
4. 
2. 



Table 1 - ~ o ~ t i ~ u e d  

Date 

Aug 08.03 
08.30 
08.55 
08.81 

Aug 09.08 
09.35 
09.60 
09.86 

Aug 10.12 
10.38 
10.65 
10.90 

Aug 11.16 
11.42 
11.95 

Aug 12.20 
12.46 
12.72 
12.99 

Aug 13.24 
13.50 
13.77 

Aug 14.02 
14.29 
14.54 
14,80 

Aug 15.06 
15.85 

Aug 16.10 
16.63 
16.88 

Aug 17.14 
17.68 
17.92 

Aug 18.18 
18.70 
18.96 

Aug 19.22 
19.75 

Aug 20.00 
20.80 

Aug 21.05 
21.83 

Aug 22.08 
22.34 

Aug 24.94 

1350 17 
135042 
1350 67 
135092 

1360 17 
136042 
1360 67 
1360 92 

1370 17 
137042 
1370 67 
137092 

138: 17 
138042 
1380 92 

1390 17 
139042 
1390 67 
1390 92 

1400 17 
1400 42 
1400 67 

140: 92 
141: 17 
141042 
141067 

141092 
1420 67 

1420 92 
1430 42 
1430 67 

1430 92 
144: 42 
1440 67 

1440 92 
1450 42 

1450 92 
146042 

1460 67 
1470 42 

1470 67 
148042 

1480 67 

151042 

64 
6 
11 
25 

38 
4 
1 

36 

47 
9 
2 
67 

60 
8 

108 

55 
18 
24 
138 

32 
8 
24 

73 
7 
3 
32 

55 
17 

17 
2 
24 

16 
1 

43 

9 
2 
18 

5 
1 

4 
1 

1 
2 

3 

1 

2 

1 

I_____ 

Per 

663 
75 
76 

928 
69 
23 
547 

652 
113 
17 

1715 

1642 
270 

5110 

2079 
887 
956 

4478 

783 
238 
536 

1716 
101 
22 

454 

846 
126 

19 
7 

121 

118 
3 

194 

32 
3 
5 

3 
0 

8 
4 

4 

8 
3 
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ZHR 

18.4 i 10.4 
22.3 14.5 
20.4 14.6 
21.3 8.6 

20.4: i 11.8 
23.8 8.0 
30.8 30.8 
26.3 9.7 

25.4 f 10.8 
29.2 14.4 
31.5 13.2 
32.0 13,2 

44.5 i 24.8 
50.2 9.9 
71.7 26.2 

40.9 * 33.5 
82.2 40.3 
73.3 28.2 
54.4 20.7 

45.2 rt 22.1 
40.1 27.2 
34.5 17.0 

32.3 i 14.1 
15.8 6.2 
20.4 7.8 
38.0 8.2 

19.3 i 9.1 
14.7 8.8 

15.3 i 5.4 

6.4 i 3.6 
11.1 11.1 

6.2 3.7 

4.7 rt 2.7 
5.4 3.7 
9.1 5.4 

5 . 2  i 3.2  
0.0 

2.4 5 I .8 
18.3 18.3 

18.3 I 18.3 
.2 

-4 1 2 . 1  
4.7 8.1 

0.0 

3.3 

Spor 

577 
51 
60 
399 

623 
43 
7 

457 

350 
70 
19 

1082 

581 
68 

1246 

446 
145 
393 
1505 

231 
52 

420 

890 
41 
35 
587 

745 
129 

175 
11 

237 

274 
8 

431 

65 
10 
122 

40 
5 

40 
6 

ti 
1 

37 
12 

1 

38 

NR 

10.1 f 5 . 8  
9.2 5.7 
5.4 3.1 
7.1 3.8 

8.6 f 6.2 
9.4 1.5 
7.8 7.11 
9.7 3.2 

10.1 rt6.8 
11.0 8 2  
9.5 2.1 

10.8 4.8 

11.2 f 5 . 6  
9.0 5.1 

10.5 6.9 

11.9f9.8 
10.1 7.7 
9.5 8.0 

11.4 6.1 

9.2 f 5.6 
6.0 4.8 

11.6 4.6 

12.1 * 5.7 
5.1 2.8 

14.3 8.8 
10.8 5.8 

10.4 f 5.4 

9.5 f 5.2 
6.8 6.9 
8.6 5.1 

13.9 f 5.6 
12.8 12.8 
8.6 5.1 

9.4 * 4.4 
5.3 3.0 

11.1 7.4 

9.5 Q 4.0 
7.6 f 7.6 

15.3 15.3 

15.3 f 15.3 
8.3 

9.3 f 1.8 
12.0 2.4 

6.3 f 6.3 

7.2 
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For all these distributions, we computed the average limiting magnitude, weighted by the 
number of meteors per individual distribution. The r-values and correlation coefficients were 
computed too. These data are given in Table 3 ,  together with the number of meteors involved. 
Most of the r-values are quite high. A limiting ma nitude corrected perception function was 
applied according to TN4 (Steyaert, 1982). It may be useful to consider other perception 
functions too. 

Table 3 - Daily average magnitudes and r-values for the 1988 Perseids. 

Date 

Aug 03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
25 

6.40 
6.51 
6.49 
6.51 
6.14 
6.34 
6.58 
6.34 
6.56 
6.41 
6.43 
6.62 
6.58 
6.35 
6.40 
6.51 
6.25 
6.20 
5.65 
6.58 

27 
142 
232 
432 
233 
581 
1200 
728 

1943 
5070 
3016 
1752 
827 
231 
186 
173 
27 
1 
5 

65 

- 
M 

2.65 
2.80 
3.00 
2.76 
3.04 
2.85 
2.98 
2.76 
2.76 
2.51 
2.50 
2.85 
2.88 
2.97 
3.24 
3.64 
2.98 
3.50 
3.90 
2.60 

r 

2.33 
2.55 
3.19 
2.92 
2.78 
2.87 
2.89 
2.40 
2.45 
2.71 
2.53 
2.71 
2.84 
3.27 
3.12 
3.46 
2.59 

2.50 

Corr. 

0.981 
0.987 
0.984 
0.979 
0.991 
0.999 
0.995 
0.992 
0.998 
0.991 
0.997 
0.995 
0.993 
0.983 
0.996 
1,000 
0.984 

0,994 

The computations made to obtained Table 3 ,  were also done for the sporadics. The results 
of these are shown in Table 4. 

Table 4 - Daily average magnitudes and ?--values for the sporadics seen during the 1988 
Perseid campaign. 

T 
_ s _ ~  

3.90 
4.07 
3.70 
4.13 
3.23 
3.59 
4.28 
4.20 
3.33 
3.64 
2.59 
3.27 
3.48 
3.42 
4.05 
4.58 

Corr. 

0.984 
0.986 
0.994 
0.992 
0.988 
0.998 
0.987 
0.996 
0.989 
0.997 
0.982 
0.990 
0.996 
0.997 
0.996 
0.996 
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The Persei a 
David Gatt 
An overview is given of successful Maltese observations of the 1988 Perseids, conducted under excellent weather 
coiiditioiis. 

The Perseid meteor shower for 1988 was the subject of an intense period of activity for 
the Astranomical Society of alta. The shower was observed over a period of 3 weeks and 
included visual and photographic watches. These were an important part of a one-week 
astronomy camp in Gozo. During this project, special arrangements were made so that the 
data  collected could be used to  investigate the effect of experience on observation parameters. 
In this report, only the visual aspects of the project will be dealt with. 
The shower was observed by 29 observers who made 230 watches, totaling over 500 hours 
of observation. Of these, 4231 were 
Perseids, 2229 were sporadics and 895 were meteors from minor showers. Some reports were, 
unfortunately, unsuitable for analysis, but the utilizable reports still totaled over 475 hours, 
The observers were as follows: 

Adrian Galea, Antoine Grima, Jean-Paul Mifsud, Bernard Bonnici, Alex Gambin, God- 
frey Baldacchino, Anna Baldacchino, Gordon Pace, James Mizzi, Edwin Camilleri, Chris- 
topher Cachia, Martin Debattista, Eileen Grech, Chris Carabott, Raymond Pace, Sandro 
Lanfranco, David Gat t ,  Stephen Abela, Edwin Grech, Leslie Vella, Mark Scicluna, Franco 
Gat t ,  Pierre Gat t ,  Nevelle Aquilina, Yosanne Cinni, Stephen Brincat, Marcel Farrugia, 
James Saniut, David Pace. 

In the process, 7355 meteor events were recorded. 

The shower and sporadic activity are listed in Table i 1,eluw. 
Table 1 - Daily average ZI-IR-values for the 1988 Perseids and corresponding 

HR-values of the sporadic background as obtained from Maltese 
observations. 

Date 

Jul 31-32 

Aug 01-02 
02-03 
03-04 
04-05 
05-06 
06-07 
0 7-0 8 
08-09 
09-10 
10-11 
11-12 
12-1 3 
13-14 
14-15 
15-16 
16-17 
17-18 
18-19 
19-20 
20-21 
21-32 
22-23 

1290 18 

130008 
131004 
132'1 00 
1320 95 
133095 
1340 87 
135083 
1360 79 
1370 75 
138071 
139067 
1400 63 
141059 
1420 55 
143051 
'144: 47 
145043 
1460 39 
147: 36 
148032 
1490 28 
150022 

Per 

0 

3 
22 
46 
50 
20 
224 
395 
280 
391 
443 
1428 
568 
50 
1 

34 
3 
19 
2 
5 
13 
2 
0 

ZHR 

0 

3.7 1 2 . 1  
14.1 3.0 
14.6 2.2 
15.5 2.2 
10.9 2.4 
22.3 1.5 
26.3 1.3 
33.5 2.0 
38.6 2.0 
39.1 1.9 

120.7 3.2 
81.3 3.4 
29.2 4.1 
12.0 12.0 
20.6 3.5 

8.2 4.8 
19.3 4.4 
6.2 4.4 

11.8 5.3 
17.0 4.7 
6.7 4.7 

0 

Spor 

1 

28 
56 
51 
59 
26 

242 
347 
250 
184 
205 
297 
159 
38 
8 
38 
8 
24 
9 
14 
20 
8 
3 

HR 

4.2 f 4.2 

18.0 3.4 
17.3 2.3 
13.0 1.8 
13.9 1.8 
12.7 2.5 
19.8 1.3 
18.0 1.0 
22.1 1.4 
14.2 1.0 
14.3 1.0 
22.9 1.3 
16.4 1.3 
16.9 2.6 
12.0 4.3 
13.8 2.2 
11.3 4.0 
12.2 2.5 
18.2 6.1 
22.5 6.0 
13.1 2.9 
9.0 3.2 

11.0 6.4 

The error range was obtained by dividing the ZHR respectively the HR by the corresponding 
number of meteors seen. 
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A First Impression of eminids 
Paul Roggemans 

~~~~ 

A preliiiiinary report is presented on the 1988 Geminids, based on observations from Western Europe and Texae. 
Apparently, rates were already declining when the European observers could start in the night of Deccnrber 
13-14. Japanese and Australian reports are awaited t o  confirm this. 

1. In t roduct ion  

The Geminids are known to be a very active shower, but this cannot remedy the poor coverage 
of the shower. Although the Geminid radiant is idealy placed for Northern Hemisphere 
observers, few of them take the effort to monitor this shower; probably, most of them are 
discouraged by low winter temperatures. Nevertheless, IMO hopes to be able to collect 
enough data to obtain a good picture of the Geminids' activity profile each year. This is just 
a preliminary report on the activity of this shower in 1988; it is based on only four observers. 
Thanks to IMO's Visual Meteor Database (VMDB), we are able to produce a report shortly 
after receipt of the observations. With this preliminary report, we intend both to give our 
readers a first impression of the 1988 Geminids as quickly as is humanly possible, an4 to 
encourage other observers to send us their observations promptly; in this way they will help 
us to compile a find analysis within a reasonable time. 

2. Observational data 

The four observers mentioned above, are: 
Alastair Mcbeath (United Kingdom, MCBAL), Paul Roggemans (France, 
ROGPA), David Swann (United States, SWADA), JosC Maria Trigo-Campoy 
Rodriguez (Spain, TRIJO). 

The coordinates of their observing sites are given below: 

Table 1 - Observing sites for the 1988 Geminids. 

Table 3 contains the raw hourly rate data. Of interest are some minor showers making 
a considerable contribution to the overall activity. These streams are listed in Table 2. 
Alastair McBeath also reported some sporadics that may have originated from an area roughly 
centered on a = 91' and S = $02' on December 4-5 and 5-6, both nights at least three times. 
The other observers were not watching on these nights. Did anyone else see activity from 
this radiant? 

Table 2 - Abbreviations. 

Monocerotids 
Coma Berenicids 
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Table 3 - continued 

Obs 1 Period (UT)  

OOh 00"-0 l"00" 
Olh00m-01h55m 
Olh55m-03h00m 
03h 00m-04h O O m  
04h 00m-05"00m 
05h 00m-05'148m 
10h27m-llh27m 
1 7h 45"-1 gh 00" 
19h00m-20h00m 
lgh 10m-19h45m 

2 lh 00"-2 lh45" 
2 lh 05m-22h 05" 
22h05m-22h 17" 
22h20m-23h20m 
23h20m-00h20m 

20h 00"-2 l h  OOrn 

OOh 20m-0 lh20" 
Olh20m-02h20m 
02h20m-03h20m 
2 lh 52m-23h00" 
23h00m-00h00m 

00h00"-0 1 h O  1" 

- 
Teff 

1.00 
0.30 
1.07 
1.00 
1.00 
0.80 
1.00 
1.25 
0.89 
0.50 
0.68 
0.75 
1.00 
0.20 
1.00 
1.00 

1.00 
1.00 
1.00 
1.13 
1.00 

1.02 
D_- 

__. 

Lm 

6.45 
6.45 
6.30 
6.30 
6.35 
6.20 
5.50 
6.25 
6.25 
5.40 
6.25 
6.35 
5.00 
5.10 
5.20 
5.40 

5.50 
5.50 
5.50 
6.25 
6.15 

6.20 

I_ 

F 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.25 
1.00 
1.00 
2.60 
1.00 
1.00 
1.10 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.09 

1.00 - 

- 
Gem 

59 
19 
79 
79 
54 
38 
31 
13 
17 
0 

41 
53 
27 
12 
38 
42 

63 
35 
35 
13 

,11 

13 

Minor streams 

2M,2CB,8SH,lXN,lXO 
lCB,lSH,lXN 
2M,3CB,9SH,lXN,2XO 
2CB ,4SH 
lM, lCB,  1XN 
2CB,3XO 

2SH 

2M 

3M 
1M,2SH 
2SH 
lCB, lSH 
lCB, lSH 

- 
Spor 

13 
2 
14 
12 
10 
12 
6 
9 
5 
1 
9 
4 
1 
0 
12 
3 

7 
4 

27 
10 
5 

7 - 
3. Zenithal Hourly Rate Data 
ZHRs were computed according to  the IMO Handbook Visual Meteor Observations and then 
averaged. The results are summerized in Table 4. 

Table 4 - ZHR-values for the 1988 Geminids and corrcsponding HR-values for the sporadic 
background. 

252051 
254051 
254076 
255051 
255076 
256051 
256076 
258051 
258076 
259051 
259076 
260001 
260051 
260076 
261001 
261026 
261051 
261076 
262051 
262076 

Nr. Obs 

2 
7 
2 
3 
3 
3 
1 
5 
7 
6 
10 
1 
2 
8 
3 
1 
6 
5 
2 
3 

19.5 19.5 

71.1 71.1 

92.0 19.2 
113.0 113.0 
105.6 60.8 
126.4 36.6 

Spor 

15 
42 
20 
7 
4 
4 
1 

32 
34 
44 
105 
8 
17 
80 
28 
6 

33 
51 
15 
22 

H R  

18.1 1.7 
22.7 15.7 
42.1 7.6 

8.7 4.3 
5.0 5.7 
5.5 1.9 
5.4 5.4 

10.2 5.2 
13.5 12.1 
12.8 9.6 
21.5 10.4 
22.0 22.0 
16.0 6.1 
14.6 4.6 
18.4 5.8 
22.5 22.5 
17.4 14.8 
33.4 30.3 
9.4 3.0 
9.5 2.2 





iced since, at first sight, 
least 18 of these were seen 

e meteors were comparable in 
ase contact 

f meteors, it might ha 

Table 1 - ZHR-values for the 1989 Quadrantids and corresponding HR- 
by the author in Southern France. 

Date 

Jan 1.78 
1.86 
1.97 

Jan 2.01 
2.06 
2.10 
2.77 
2.81 
2.89 
2.94 
2.99 

Jan 3.09 
3.15 

Jan 4.02 
4.09 

. 4.13 

4.97 

Jan 5.02 
5.11 
5.76 
5.89 
5.94 
5.98 

Jan 6.1 

A@ 

280068 
280076 
280087 

280091 
280096 
281000 
281065 
281070 
281P78 
281082 
281087 

281098 
282003 

283008 
2830 15 
2830 19 
283!83 
283096 
284005 

2840 10 
284020 
284086 
284: 9 
285003 
285008 

285020 

1 
0 
1 

5 
3 
3 
1 
1 
2 
2 
7 

26 
19 

6 
6 
9 

0 

0 
1 

0 
0 
0 

0 

ZHR 

8.8 k 8.8 
0.0 
4.1 4.1 

41.5 f 18.5 
7.8 4.5 
7.6 4.4 

10.0 10.0 
21.9 21.9 
27.3 19.3 
16.9 12.0 
22.6 8.5 

38.1 f 7.5 
36.3 8.3 

25.0 i 10.2 
16.4 6.7 
21.8 7.3 

0.0 
0.8 

.0 

0.0 
1.6 1.6 
0.0 

0.0 

Spor 

2 
5 
8 

7 
7 
3 
6 
8 
6 
2 

16 
10 

7 
3 
3 
12 
12 

10 
11 
6 

5 
9 

7 

HR 

1.6 f 1.1 
4.2 1.9 
6.2 2.2 

17.4 f 6.6 
8.1 3.1 
4.6 2.7 
5.9 2.4 
9.4 3.3 
5.8 2.4 
2.2 1.6 
7.1 2.4 

13.0 f 3.3 
13.9 4.4 

12.9 f 4.3 
10.8 4.1 
5.0 2.9 
4.2 2.4 

10.4 3.0 
13.9 4.0 

11.8 1 3 . 7  

8.2 3.4 
7.0 2.5 
6.2 2.8 
9.1 3.4 

15.1 f 5.7 
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Observations took place at: 

abarabran, New South W 

The results show that the Gr 
was a short sharp 
fact that the 197 
possible meteors were seen a 
surrounding it,  I believe the former 

e 
JefjC Woo 

Contrary to  1987 when t 
upid activity was seen in 
fireballs were seen d thou  
been in progress on the 

.rr-Puppids or Gri s were virtually absent, a moderate Grigg-Skjeller- 
il 23 (April 22 21h UT), several Grigg-Skjellerup~d 

the radiant was well ~ ~ i o ~ ~  the horizon, indicating that a sizable shower might have 
r side of the world. 

After the failure to 87, A u § t r ~ i a ~  observers 
were pleasantly surpris a non-comet year. The 1988 
Grigg-Skjellerupid watch -24 when no further 
observations cod$ be ma 

Table 1 - A u s t r a ~ a n  o b s e r v a t ~ Q ~ ~ s  of the 1988 n-Fu picis, also called Gr~gg-Sk~el~erupi~s ,  
_1__1 

Date 

Apr 21 
21 

Apr 22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

P 

JW 
DF 
GP 
JW 
J L  
MC 
GB 
GP 
J 
9L 

MC 
6 - 

_x- 

Lm 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

~ 

- 

- 
Lm 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.3 
6.3 
6.3 
6.3 

__.__I 

1 
2 
2 
0 
2 
3 
2 
2 
3 
3 
1 
2 - 

Over the three nig 
by 9 observers. Tho 

man hours of data was recorded 

latt (GP),  John Liew 
artin Goroneos (MC), 














