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Fish-eye photograph of a Taurid fireball of about -10 to -12, captured by Jiirgeii Rencltel 011 October 21,  1989. 1Sh3Om 
U T .  in Golm, about 10 Bm west of Potsdam in Germany. Additionally. there are several trails caused by airplanes. The 
photograph was exposed from 17hOGm2GS until 20”07m37S LT. 
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The December 
The December issue is expected to be mailed during the first week of December. Contrilmtions 
are due November 5. T ! q  siioiild be sent to Murc Gyssens or to any member of the editorial 
board (addresses: insidc cx’ hack cover). 

VVGN Subscription/ esship 1991 
The subscription ratc ia~ coli~rne I 9  1s $00 EF for six issues. It is anticipated that ~oli-rinc. 
19 will contain over s. Suisscriptions should be paid to Ann Schroyens or. for the 
USA and Canada, to rown, or, for Japan, to Masahiro Koseki (all addresses on the 
inside of back cover). Plrzsc make sure we retain the full amount due after deduction of bank 
and/or exchange chargcs. Theiefore it is recommended to pay by international postal money 
order. Please refer to p. 168-169 of this issue for further details. Additional gifts are of coiirse 
welcome. 

Administrative 
In principle, all paymerh should be addressed to Ann Schroyens or Ina RendteX. Pcoplc from 
the United Kingdom cau pay through Alastair McBeath; people from North America can pay 
through Peter Brown; ~ I L C ~  people from Japan can pay through Masahiro Koseki. However, 
all checks other than Ecrocheques should be addressed to Peter Brown, including 2 USD for 
banking costs. Complaints about not receiving WGN or changes of address should be sent to 
Paul Roggemans. Al addresses can be found on the inside of the back cover. 
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From the ie 
Marc Gyssens 
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The previous i ssue ,  which contained 70 pages, received m a n y  fazlorable com,men.ts: som,e of th.em 
even  designated it as the best issue that  appeared up t o  now.  The 1nternation.d M 
that  followed after t h e  Augus t  issue appeared, i s  probably also th,e m.ost mccessfiid 
me teor  work i s  truly  conducted o n  a n  internat ional  basis. m d .  a.s a comequence.  ‘uie m,ny en,,joy 
increasing support and encouragement from the profession.al comm.un.ity, 
It is therefore surprising that, precisely now,  we enxozintei-ed fo r  t h e  first tim.e t h e  1iroblem. of not  
having enough contributions for WGN, which i s  the (:ause for t h e  delay in. t h e  pihlico,fion. %n this 
issue.  Did the late publication of the August issue “wake up” too bate poten,t%cr.l nuth.ors to  nllo,ui 
t h e m  t o  write someth.ing for  the October issue? Or was t h e  eken.d too enrly in. September t o  
give observing groups s i i f ic ient  time to  write something a,bou eir observations? Ov is this just 
a random., chance fluctuat,ion in the submission of articles? (One uiould be ,indined t o  b t l i e w  
tha t  articles appear in, groups.) Wha tever  t h e  reason m q  be-probably it is n: c ~ v d i n n t i o n  of 
various factors-it is time again t o  take up  you^ p e n  or go to  yo’ur typewr, 
keyboard. Do not  forget that internat ional  cooperation thrives o n  t h e  m.utunl 
other’s f indings and knowledge in the field! 
T o  conclude these editorial comment s ,  I would l i k e  t o  clear up a m.as2i,n.derstan.di:ri,g t h i t  11rolinbly 
exists among m a n y  meteor  observers and observer groups (see e.9. t h e  letter of Dnvid S,wnn.n. 
in the Le t ter  Sect ion of this issue) .  S o m e  people seem think that WGN is n o  lon.ger in.terested 
in observational reports. Of course, ih i s  i s  not t : n e !  The eorn.bin.ed obaervcx.tion.ni!,tion,d r~ffoyts w e  
indeed the very  core of the internat ional  meteor  work; witkout th.ese, there wou ld  be n o  reason. 
for IMO’s  existence. Hence observational data must receive 0. p r e f e w n t i n l  t rentment  b g  WGN.  
Therefore, we decided to  publish all individua.1 obse.rr.iations in. PVGN k neuil:y crr:n.tr:.d Obsemn- 
t ional  Reports  Series, o n  a n  ann,ual basis. Of course? the in.troduction of t h e  Report:: Scvics now 
about one  year  ago obliged us to  re-think the aim of observational reports in. t h e  WCN Jo,isrn,nl. 
especially in view of th,e large number  of subinissions ( a t  that t i m e ! )  and t h e  res~ultdng increnae 
of the period between submission. and publication. As  a result of all th i s ,  ,it U I ~ S  con.cliided t h a t  
there was  little point  le*fl in overloading the  JOUWLG.~ with t n b l e s  con,tabnin,g da.ta from. in.dii.rid,unl 
observers, s ince,  out  of a global context, these dati? are of l i t t l e  interest t o  t h e  renders. rind, 
fur thermore ,  t h e y  are n o w  published anyway in a com.~~rehen~sive report. 
We ment ioned  th i s  conclusion, in our editoi-id comment s  alroui Q. y e w  ago. Ho,umier, ‘uie d i d  not 
say  tha t  t h e  WGN Journal i s  n o  longecr interested in. obse n d  reports! O n  t k c  contrwy,  
we would like to  see that more groups report on their  nc sin. WGM! ( We re,c/ulorly n.sk 
for th i s  in OUT editorials.) Indeed, it i s  impor tant  ih.at observers know from, ench. oth.er d m t  
they  are doing. Moreover, through swh.  reports, p ~ o v i d r d  they are submitted sJ~,ortl:y nf%er t h e  
o b s e rv  a.t io  n - w e will then give t h e  rn high e r pr io  rit y fo r p Ti, b li cat .i o n. - read e rs cnn. g e t 0, qu  alit ntiv e 
idea of a sh<ower’s ‘$er&formance”, wi thout  having to  wait for  a Comprehh.ensive n.n.nlysis or th.e 
publication of the individual raw data. Just leave out t h e  fables with. t h e  ind+wid,ii,al dntn., nn.d 
replace them by some  global figures: day-by-dag ZHR, m.agnit,iide distvibution. for t h e  vihole 
period, etc., provided you  h a n e  enough data to  rnake these figures n imnin~gfu l .  
I hope there are n o w  n o  misunderstandings le f i :  .we do zcmn!t articles about your  obsel.an.t:’ons 
and we wan t  them &st! 
So, clear skies ,  and do not  forget your journal!  

Call for photographs: Last year, we received several spectacular photographs t h a t  we could 
use for the front cover. However, we have now ran out of these. So. if you have a photograph 
suited for the front coves, please send us a priiit! 



168 WGN, the Journal of the IMO 18:5 (1990) 

IMO Contri SCIL” 

Marc Gyssens 

For the near future, some changes may be expected regarding financial matters in IMO. Re- 
cently, Ann Schroyens decided that, due to a lack of time, she is unable to stay Treasurer. Luck- 
ily, we found a good replacement in the person of Ina Rendtel, our President’s wife. Therefore, 
IMO voting members find enclosed a ballot form to elect Ina  in the Council, in order to make 
it possible to succeed Ann. Note that all voting members will find such a form in this issue; 
members who already casted their vote in Violau should of course ignore this form. 
In anticipation of the voting members’ decision, IMO funds will have to be converted into 
German Marks (see also Paul Roggemans’ article on IMO’s 2nd General Assembly, in this 
issue). Therefore, prices for IMO membership and publications will now be expressed in DEM. 
Soon, a postal account for IMO will be opened in Germany. However, if it is more convenient 
to you, payment in BEF, USD, GBP and JPY will still be possible. 
In IMO’s continuing effort to keep WGN as inexpensive as possible, subscription rates and 
membership fees for 1991 have been fixed at last year’s level. Unfortunately, for that price, 
we can no longer guarantee automatic airmail delivery for IMO members outside Europe. 
Therefore, a supplement for airmail delivery (if desired) now applies to IMO members as well. 
Furthermore, our non-European members may notice that, although prices in Belgian Francs 
remained unchanged, prices in US Dollars and Japanese Yens went up; this is solely due to less 
favorable exchange rates for these currencies. This results in the following figures: 

Surface mail delivery 20 DEM 400 P 15 USD 2000 JPY 
Airmail delivery (outside Europe) 30 DEM 600 BEF 12 GBP 22 USD 2500 JPY 

First year I M O  members-who must fill in an application form!-should add to these prices 5 
DEM, 100 BEF, 1.5 GBP, 3 U§D or 500 JPY, respectively. 
As said, these prices are kept as low as possible. Therefore, if you can afford to give something 
extra, please do so! You will help us in our continuous effort to improve WGN and the services 
IMO can render as well as in keeping subscription rates low and thus making the information 
available to the widest possible audience. 
Please do not postpone your payment and, at least, renew before the end of the year! Having 
to send back-issues to late renewers means an extra workload for the administration. 
Also, you slio herwise, bank costs may consti- 
tute a consider in view of our policies outlined 
above, we cannot afford such costs. 
People in the United K ingdom can pay in G P through Alasiair cBeath. People in North 
America  can pay in U§D through Peter Brown. If you pay to Peter by postal money order, 
just transfer the required amount; if you pay by personal check, add another 2 USD. Contact 
these persons if you need further details. 
People in Japan  can pay in JPY on the postal giro account (nagano) 8-36-445 of Masahiro 
Kosek i ,  referring to WGN 1991 and mentioning name and address in Roman characters. 
All others should pay in DEM to I n a  Rendtel  or in BEF to Ann Schroyens ,  whichever is the 
more convenient to you. For this, you have the following options: 

observe the guidelines given 
e fraction of the entire subscripti 

We prefer that you pay by International Postal M o n e y  Order obtainable at post offices 
throughout the world. Be sure to make it payable to Ann or to h a ,  respectively, and not  
to IMO! 
If you ha,ve a postal (giro) account,  you can transfer your renewal to Ann’s account men- 
tioned on the back. Belgian subscribers should of course use this option. If you have a 
non-Belgian postal account (you may not  use a bank account for this purpose), you mus t  
mention the amount in Belgian Francs. 
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e European$ can also pay by Ee~rockeq~e ,  p r c w d p d  ii either: 
- made payable to  Ina,  drawn in Gerrrian Marks in a G e r r n a  city (mention e.g Berlin) 

and mentions your Eurocheque card number on the back: or 
- made payable to  Ann, drawn in Igian city (mention e g. Brus- 

sels) and mentions your Euroch 
e Please cevozd using personal or bank checks, becan.;e. no matter what your l iank ma!- claim, 

they invariantAy cause cashing expenses {or ui. If for SRLX ieason, you see no aitcinati?-e 
but paying by check (other than  Eurocheque), pa11 to PeSp9. Brown ill LSD ( p o l '  yoiu local 
currency) and add at least 2 USD t o  the amoant5 listrd above! 

e Finally, you might also want t o  consider paying sash I>)- sending 115 hadi I ~ O T C S  of a coii- 
vertible currcncy. However, you shoulc! he 3vLire t h a t  pOStctl legillations in m a n y  coimt1ic.s 
do not allow seriding considerable amount.; ~f ca.ih ~ n c l  t h a t  TIT cann;ot acccpt an17 respoii- 
sibility for loss or theft! 

Please observe these simple guidelines. M'e capiriot aifcnti ;o4ng money throiigl-i c-schange or 
bank costs! Since nid king a n  international p a p i c u t  ic .  tc some cst c ~ i t ,  c\ cunibersomc p r o s d i u e ,  
we advise yox to  look a t  the list of publications 011 rbe outside back C O T W .  If clciiicd., ~-011 can 
order these publications together with your :nem?er.;;hip /suhicnptioii  renewal. If j-oii paj- in 
GBP, USD or JPY. count 3 DEM for 1 GBP, 1.5 IJEilI foi 1 IISD and 1 DEM for 100 .JPY. 
T h e  address of Ina Rendtel is, of course. the same ds Jiirgen'q address. The acltlr 
other persons riientbned above figure on the :risrde of 

eigian Yrancs in a 
ue card numher o 

h L . k  cover! 

compiled by arc Gyssens 

* 7  There wa.s a large number of f i re ld l  slglztings i>y trie general piibiic in the  earl). evenings 
of Augrist 21 and 22, which were widely cowred b;.r p e s s .  In part,, the!- may l;a~-e becn 
triggered by the appearance of an extreme1.y briglit olrject (eyieivitnesses comparec! it to  a11 
arc welder) at abo:it 20"30m ADT on August 22. w h k h  is 23"30" @T. Hoisc\-er? contrary 
t o  intial press reports, no uriirstlaily high r n e t e m  :ares were seem a,rouii$l t h a t  period. 

, A liss o n. U n . i ~ .  
e At 22h30m local time (5"3O" ZTT) on the el fxlg of P,londa-\- Septemhcr 24. E l)rilliant, 

fireball estimated to be --I3 to -15 was seen xr on :he hor.lztsn 11y the general pulilic and 
several amateur astronomers from the Edrno~!on area 1 3  iallxrta, Canada. Tile fireball 
lasted in excess of 5 seconds and was folioivecl to a. height of oii!y 2 O - 3 '  a l low the SSTT' 
horizon before ending in a terminal burst. From the q*ewiti;ess reports, it appears t h a t  
the area of fall is in south-central Alberta, i l e a ~  dlie L S  border> a,nd may even extend into 
the uni ted States. No reports have been received from southern  Alberta: a t  present, hut a 
media ca'mpa,lgn to solicit eyewitnesses to  !;he event ha,s just ljegun in Calgary. 
About eight hours later, at) 6h30n1 local time ( 1Sh30" XTT) ~ another bright, f i r e i d  was 
obserswl. QT:W central Alberta traveling from socaih f o  north. The f i r eh l l  was somewliat 
fa'inter than the first and lasted only 2- seconds eiiding without a t,eriiiiiial burst,. More 
eyewitness reports are  being collected and the li)osssii)ility of meteorik recovery from one 
or bot,h of these events is quite strong. In part8icu'la,r, the loiv eliding height of the first 
fireball, coupled with its luminosity a,t such a Ion- altj..r,:lde, suggests it maj- h a w  1.)cen -1s 
or bright,er in absolute m.agnitude. 

commun.icnted by Peter Brown 

co:nz-irzu.rbl;catedmunicg,ted b y  D-, R o  tie?? Hfl ?.ilk es ~ 

- -_- 
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Letters to  N 
compiled by Marc Gyssens 

~ ~~~ ~ 

About tlie editorial policy 
Paul Roggemans received a letter f r o m  David Swann  from which we publish t h e  fol low~ing:  
I participated in monitoring the 1989 S-Aquarids and the 1989 Taurids but a m  still waiting t,o 
see summaries of these two projects. Do you know why nothing has been published in WGN 
yet? I noticed tha t  the August issue of WGN contains many detailed articles. Tlicse were 
obviously time consuming and well done and yet I noticed Ghat there was almost no space 
allocated t o  observers’ summaries of their observations. TTiien 4 first st,arted receiving W G N  
in 1988 many observers were submitting summaries. I liked being able to coniparc m!- d a t a  
with other observers. If this change is due to  the current, editorial policy: I would apprccinte 
you passing on my hope tha t  it will be reversed. 

Dnvid Swa.n.n, Septem.ber 8, 1990 
Editor’s repiy: Th.e small numbers of observational reports in recent issues of WGN nre not d u e  
t o  the editorial policy; we simply receive considerably fewer reports! In, fac t ,  uje would d e n r b y  liX-e 
t o  receive more observationab reports, t o  give the readership of’ WGM a quick first quo.161: 
idea of a shower’s activity. Please read what I wrote about this very importan.t issue in. m,y 
editorial comment s  o n  p .  167! 
Iiiforiiiatioii for observers 
It is  good to  know which in format ion  in the observe?-s  find especiinlby relevnnt t o  their 
work. In this respect, we gladly publish t wing com.m.ent f r o m  a letter o f  Richnix! Taihi 
t o  Paul Roggemans. 
I want t o  acknowledge Dirk Artoos’ work in G N .  T appreciate knowing about upcoming 
potential out,breaks. I t ry  t o  monitor them. I hope he will continue t,o keep us all apprised of 
possible showers. 

Richard T ~ ~ i b i ,  Septemher 3. 1990 

au, Germany 
P a8u 1 R ogg e m ans 

When the plan to  create IMO was made at the end of 198’9, it  ’ci7as put  forward that  tlic tradition 
of the I M W s  should be incorporated in the IMO. In this way1 the 0 could also host the 
IMO’s General Assembly. Now, we are about three years later. and a n  safely say  that  tlie 
entire 1987 plan (see [l]) has been worked out. 
Gradually, the IMW became the annual meeting place of i M 0  members in Europe. The 1990 
edition got a n  overwhelming success. Many more participants wanted to  mine to Violau than 
what the organizers had expected. Never before, I M W  organizers got so inany registr a t ‘  ion 
requests, and  it looks as if this trend is going to continue as IMQ grows. Violau, the site of 
the 1990 I M W ,  is a typical, small village in Bavaria, Soiithern Germany. In this village. the 
“Bruder Iclaus Heim” hosts congresses and confereiices. Already in 1985, a n  IMW tool; place 
in Violau. Participants of the 1985 event were sure about the S U C C ~ S S  of the 1990 edition. as 
they all had a good memory of the  1985 edition. he Bruder Klaus Reiin is indeed a perfect 
site for such meetings. T h e  director, Mr. Martin yer, is so deciicated to  his work tha t ,  quite 
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simply, nothing could go wrong! Moreover, Martin Meyer is an amateur astronomer himself 
who runs one of urope’s best equipped public observatories. This explains why astronomical 
conferences can count on more than 1 of support from the Meyer family. In name of the 
IMO we cordially thank Mr. and Mrs. er for tbeir hospitality and friendliness! 

Several IMO members gathered at  Detlef Koschny’s parents house some days before the IMW 
started. It was a good occasion to discuss many aspects of meteor work. Special thanks are 
due to Detlef’s mother who took great efforts to host these 10 meteor enthusiasts. 

On September 7 ,  people started to  gather in Violau. The first evening, the official opening 
started very originally with Bavarian music and speeches of German officials of the city and the 
region. Never before, an IMW got so much interest from press, radio and officials! After the 
speeches, some participants introduced their activities, every presentation being introduced by 
a nice piece of arian folk music presented by the Bnrigsburg group “Lothar Legel mit den 
Schmut t ert aler ikanten”. Since most of the participants were tired after the long trip to 
Violau, no lectures were scheduled the first evening, leaving some time for informal discussions. 

However. this was not the case for the Council met at  Zh that night 
and council members could not go to b following points are of interest 
to  our members. 
First of all, it was confirmed that the membership fee far 1991 remained fixed at 400 BEF. 
In anticipation of the probable election of Ina wdte l  as new Treasurer, a plan was worked 
out to transfer I M Q  finances into DEM, without losing any transfer costs. New revenues will 
be collected on an acc in DEM, and will be used to form the new financial reserve wliile 
the current reserve in will be gradually mobilized to  cwer  printing and mailing costs in 
Belgium. 

The Council also discussed the work load in 1 0. This is indeed a problem since, although IMO 
has a large council, several council members not really work. It was agreed that every couiicil 
member has to decide for him- or herself whether he or she can spend enough time on IMO.  
It was also mentioned that a much smaller council (8 to 10 people) ~ d d  probably be more 
efficient. It was concluded that,  while “ordinary” members do aot have any other obligation 
than paying their membership fee, Council membeis by choice carry a lot of responsibility, 
and are thus obliged to do the work connected to this responsibility. In accordance with this 
general philosophy, it was confirmed that directors are aot automatically Council members. If 
they want to be part of the Council, they have to be eieczed as siich. 

Marc Gyssens reported on the procedure to obtain cor orate status for IMQ. Due to technical 
difficulties, the administrative procedure was started with a delay of about 10 months which 
causes some problems. It is however anticipated that the procedure can still be concluded this 
year. 

Finally, the General Assembly was prepared and some topics of a more general were discussed. 
such as the publishing policy, etc. 

The lecture program started Friday morning a t  gh .  will not list all lectures as you can read 
the contributions in the IMW Proceedings, which will. be available soon. The program was 
not too heavy, leaving a lot of time for informal talks. The session chairmen were successful 
in staying on schedule, timewise. The contents of the prsgran ,  however, had to be modified 
about all the I M  through for speakers leaving earlier 0%‘ arriving later than expected, but 
despite the extra flexibility these changes required from tile organizers, everything went very 
smooth. Several interesting papers were presented and it seems that the one year periodicity is 
the right timing to prevent IMWs from having too heavy programs. Indeed, the periodicity of 
the IMWs used to be 18 months and then, after such a long time, 3 days were really insufficient 
to  tell all there was to  tell. 

On Friday afternoon, after a visit to  Mr. Meyer’s public observatory, the second General As- 
sembly of IMO took place. The President opened the meeting at 

officials! The 
fore 2 o’clock! 
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The Secretary-General described the tasks of the ouncil and informed the meeting about a 
proposal of the Council to elect Ina Rendtel as Council ember in order to allow the Council 
to nominate Ina as Treasurer in replacement of Ann Schroyens who has no time any more. 
Because of the urgency of the situation, a form was given to the O members present, for 
a secret vote on the election of Ina as council me n the acceptance of 55 
associate members as new voting members. If you were not in Violau, you find the voting form 
enclosed in this issue. Deadline for returning the votes is November 30,  1990, on which date 
the form must have been received by the Secretary-General. It goes without saying that no 
votes, including those cast in Violau, will be consulted or counted before the deadline. 
Ina Rendtel presented a review of the 1990 financial situation as well as the budget for 1991. 
Fram the figures shown by Ina, we learn that IMO is in good financial shape. Several publi- 
cations are scheduled for next year, and a good part of our financial reserves will be used to 
cover printing costs. No questions about the financial accounts were asked. 
Also, the Commission Directors reported about their activities. Christian Steyaert first re- 
ported on the Computer commission where the main activit:y consisted in the translation and 
reworking of a publication on photographic astrometry. In the absence of Jeroen Van Wassen- 
hove, he also said a few words about the Radio Commission. In this commission, a start was 
made with the Radio Handbook. Andr6 Knijfel reported on AC,  IMO’s fireball center. 
Here, a lot of work has been done concerning the collection of all reports and the setting 
up of a database for fireball data. The 1989 report is ready for publication. Malcolm Currie 
announced the plans of the Telescopic Commission which was rather silent over the past year. 
A lot of activity in the Visual Commissioii where the imp vements in the report forms was 
generalized and a lot of valuable programs are undertaken. alf Koschack also mentioned that 
a new version of the Visual Handbook is under preparation now. 
The president, Jurgen Rendtel, explained a few organizational points. First, a committee has 
been set up within the IAU Commission 22 to consider amateur-professional cooperation. IMO 
plays an important roll in this development as all but one of the committee members are also 
IMO members. Secondly, Jurgen explained the agreement that IMO made with Tomsk State 
University (USSR) mutual cooperation in different fields. Next, Jurgen introduced a detailed 
proposal from Pete rown who made a plan to coordinate within IMO the International Leonid 
Watch. More about this project can be read elsewhere in this issue. 
A final point to be ~ e ~ ~ ~ ~ o n e d  is that the Cou confirmed that t W will take place 
in Potsdam from September 20 till 22, 1991. lcolm Currie in e meeting about the 
possibility of having the W 1992 at the University of Kent in Canterbury, England. As it 
was dinner time and no arks or questions turned up7 the President closed the meeting at 
ltlh. 
Friday evening had the workshops visual and telescopic work on the program. Almost everybody 
wanted to attend these workshops, so that, despite of a very clear list of points that had to 
be discussed, the conversat,ion often deviated to fundamental questions. The problem with the 
workshops at  IMWs is not new. 
Within IMO, many technical and organizational matters are now well-defined. The aims of the 
IMW workshops are to improve and fine-tune the commissions programs, and, also, to 
provide a forum of discussion for the work done in t commissions. These goals are difficult 
to realize when non-IMO members interfere questionin need of international coordination 
altogether, While visual work is already organized in on a global scale, someone turned 
up with another method to be coordinated in a different way. Some people are really specialists 
in disorganizing and randomizing things. There is simply int in endless discussions from 
which no single concrete result comes out. Maybe, future s need additional workshops to 
discuss general matters, so that the various commissions’ workshops can do their work more 
efficiently. 
The Computer and the Radio Workshops got much less participants than the Visual Workshop 
and were more efficient as only people involved in the field did participate. The Photographic 
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Workskop, that met on Sunday morning, was attended mainly by dedicated participants and 
was thus much more conclusive than any other workshop. einlein agreed to act as 
coordinator of the IMO Camera Network. Ceplecha was arranged 
and the work on a Photographic Handbook was presented. Christian Steyaert promised to go 
on storing astrometric data in PMDB for a while, but made it clear that somebody else has to 
be found for this task. 

he cooperation 

On Friday evening, after the first workshop, many people stayed awake and watched the hu- 
morous presentation on the Tunguska Expedition of some O members by Korlevic Korado. 
After the story about the terrible horrors in Siberia, omdo tried to convince people to form 
a new expedition in 1991. Of course, IMO members are ready to go. . . despite Korado’s funny 
description of the horrors of Siberia. 

A lot of fun was made in the evenings an 
morning hours! It always surprised me to see still that many people at  breakfast at 8 o’clock! 

id not see their bed before the early 

All IMWs  end with an evaluation of the event. am Georg Schmidt took care about the final 
part of this I M W .  He mentioned one complaint ning the great influence of IMO on the 
whole happening, put forward by Jan Laming. 8 President added the information that 
the next IMW will be organized by IMO in Potsdam, from September 20 to 22, 1991. He also 
mentioned that most of the efforts and contributions came from PMO members now as well as 
in the past and that I M W s  would not be possible without, IMO. Proposals for future events 
should be made to the IMO Council which will decide when and where future IMWs  will take 
place. Hans Georg then asked who in the meeting room wa member and this turned out 
to be the overall majority. It was stressed that, although got the responsibility for the 
continuation of the I M W  tradition, non-IMO members will always be welcome at these events. 
IMO wants to improve cooperation and bring together meteor enthusiasts. While everybody 
who wants that too is welcome to join IMO as a meniber, the organization keeps its publications 
and activities unlimitedly accessible to  people who prefer not (yet) to join. 

The final words to thank the organizers were pronounced by the IMO President. Our Council 
Member Detlef Koschny, who was the main organizer of the event, thanked the participants and 
reminded meteor observers are one big family that belong together! In name of all participants 
we thank Detlef, ans-Georg, Dieter and the family Meyer for the excellent IMW 90! We all 
went home happily and with a nice memory of ’i’islau and its W .  We all look forward to see 
you next year in Potsdam! 

Visua servers’ r- er 1990 
JeJQP Wood 

1. Introduction 

The months of November and December are characterized by the large number of major showers 
that are active at this time of the year. The uppidlvelids, Ursids, Taurids and 
Leonids together with a host of minor streams make for an excellent period of viewing. Even 
though southern hemisphere observers are favored by summer weather, northern hemisphere 
observers are to be encouraged to get out and brave the cold winter nights. Table 1 lists some 
of the more important showers that occur during November and December. 
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Table 1 - A list of visual meteor showers to  be seen during November and December. Streams marked 
with an asterisk only produce the indicated ZMR in certain years, and otherwise produce much 
lower activity. 

Shower 

Orionids 
Taurids S 
Taurids N 
Leonids" 
Monocerotids (Nov) 
X-Orionids 
Phoenicids* (Dec) 
Monocerotids (Dec) 
r-Hydrids 
Geminids 
Coma Berenicids 
Ursids* 

Activity Max 

8 c t  02-Nov07 Oct 21 
Sep 15-Nov 26 Nov 03 
Sep 13-Dec 01 Nov 13 
NOV 14-Nov 21  NOV 18 
NOV 15-Nov 25 NOV 20 
Nov 16-Dec 15 Dec 02 
NQV 28-Dec 09 Dec 05 
Kov 27-Dec 13 
Dec 03-Dee 15 Dec 11 
Dec Q7-Dec 17 Dec 14 
Dec 12-Jan 23 Dec 17 
Dec 17-Dec 26 Dec 22 

0: 
- 

950 
51O 
590 

152' 
117O 
8 2 O  
I80 

100' 
127O 
1120 
1750 
217' 

Radiant 

6 

4-16' 
+ 1 3 O  
$230 
+ 2 2 O  
-060 
1 2 3 0  
-53O 
+14@ 
+(a%' 

1 3 5 O  
4-250 
$750 

I__ 

Drift 

1 1 0 2  

$00 7 
+I3 1 
+lo2 
+@O 8 
$132 
103 7 
11'10 
+0?8 

-- 

_I__ 

196 

4-00 1 

-004 
-01" 1 

00 0 
100  1 

00 0 
--00 2 
-00 1 
-0'12 

- 

vcc 

- 

66 
27 
29 
71 
60 
28 
18 
42 
58 
35 
65 
33 - 

oonlight and observing conditions in November-December 1990. 

Friday October 26 0.42+ 
Friday November 2 0.99$ 

Friday November 16 0.02- 
Friday November 9 0.56- 

Friday November 23 0.26+ 

Friday November 30 
Friday December 7 
Friday December 14 
Friday December 21 
Friday December 28 

0,924- 
0.72- 
0.09- 
@.13$ 
0.80+ 

r 

2.9 
2.3 
2.3 
2.5 
2.7 
3.0 
2.8 
3.0 
3.0 
2.6 
3.0 
3.0 - 

ZHR 

25 
10 
8 

storm 
5 
3 

100 
5 
5 

110 
5 

50 

October 18, November 17, 
October 26, November 25, 
November 2 ,  December 2 ,  December 31 
November 9, December 9, January 7 

Full Moon: 

Details of this shower were described in the last issue of 
in November is badly affected by the moon and so will not provide good viewing in 1990. 

Gat'. The section of rionid activity 
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Like the Orionids, this shower was fully describe in the last) issue of WGN. The Taurids reach 
a maximum on November 3 for the southern branch and November 13 for the northern branch. 
With the full moon occurring on November 2,  much of the Taurid maximum period is badly 
affected. The IMO therefore recommends that monitoring of the Taurids begin from November 
8 onwards starting first in the evening sky and then progressing to all the night as the moon 
wanes and rises later. All Taurid meteors should be plotted. To aid in distinguishing meteors 
from both branches, preferable centers of field of view should be located around LY = 3Oo-4O0, 
6 = $15°-+200 or a = 80'-90°, S = +15°-$200. 

4. Leonids 
The Leonids are fast, often blue, green or white meteors that frequently have a train. They 
are active from November 14 to 20 and are best, seen during the last few hours before sunrise. 
Their predicted maximum in 1990 is at Th  UT on November 123. The Leonids are a periodic 
shower which peaks every 33 years, the next time being 1998-99. Rates at minimum are about 
5 meteors per hour and at maximum can be well into the tens of thousands per hour. Surprise 
activity can occur several years before and after the peak and so IMO wishes to find out if 
something extraordinary happens this year. A proposal to  monitor the Leonids in the years 
around 1999 can be found in the next article; however, we should start already now to closely 
follow the Leonid activity. 
With the favorable moon conditions, the IMO would like to obtain a complete activity profile 
of the 1990 Leonids. Observers should plot all Leonids seen using the standard identification 
procedures outlined for other showers in previous Qbservers' Notes. They should refer to the 
relevant angular velocity tables (V, for the Leonids is '71 krn/s). ?lease note that if the Leonid 
ZHR rises to above 10 per hour observers are to refrain from plotting and use the classified 
counts technique. 

Table 4 - Radiant positions of the Leonids. 

5 .  November 
This stream is active from November 15 to 25. aximum occurs on November 20. The 
November Monocerotids are noted for their variabl ctivity. In some years, they are virtually 
non-existent whereas in others the R has exceeded 100 meteors per hour. With 
the favorable moon conditions, the rgeted the stream for a thorough investiga- 
tion in 1990. The IMO recommends that you observe both the Leonids and the November 
Monocerotids simultaneously whenever both radiants have an elevation of 20' or more. To do 
this, the observing field should be centered in the region a = 12Oo-15O0, S = -2Oo-$3O0. All 
possible Monocerotids should be plotted as long as the ZHR is less than 10. Thereafter, use 
classified counts. 

Table 5 - Radiant positions of the November 
hlonocerotids. 
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6. Phoenicids 
The Phoenicids are active from November 28 through to December 9, with a maximum occurring 
on December 5 .  The Phoenicids produce variable activity wich ranges generally from 2 to 10 
meteors per hour. On a couple of occasions, notably 1956 and 1974 the rates reached 100 and 
25 per hour respectively. The Phoenicids are badly affected by the moon in 1990. Even though 
viewing conditions are not to best, southern hemisphere observers are encouraged to check the 
night of the maximum to see if they will produce an unusual behavior. 

7. P up pi d ,I' Veli ds 

From late October to late January there are a series of radiants active in the constellations 
Carina, Puppis and Vela. These are known as the " uppid/Velids" . Since there are several 
sub-streams in the complex, the Puppid/Velids exhibit seve maxima. The strongest of these 
occur during the month of December and in early January. tes at this time can reach 12 to 
15 meteors per hour. On some occasions, notably during the period ecember 3 to 12, rates of 
20 to 25 meteors per hour have been recorded! 

As with all long duration showers, the moon is invariably going to affect some of the activity 
period. With this in mind, the IMO requests that southern hem here observers concentrate 
on this shower over the following dates: November 12 to I S  and cember 9 to 28. Observers 
should plot all possible Puppid/Velids seen unless the rate exceeds 10 per hour when classified 
counts should be made. From November 14 to 25, southern observers should choose a field 
center around a! = 12Oo-15O0 and 6 = -20' so that they can monitor the Leonids, November 
Monocerotids and the Puppid/Velids simultaneously. From ecember 9 to 18 they should look 
close to the radiant area and observe the Puppid/Velids only hen the Geminid radiant is below 
20' in altitude. Once t Geminid radiant reaches this altitude, they should then concentrate 
on this shower. After cember 18, the Puppid/Velids may be monitored all night with the 
observer having a field center on or within 35' of the radiant position. 

Table 6 - Radiant positions of the Puppid/Velids in November arid December. 

8. Geminids 
This is one of the major calendar events of the meteor year. The Geminids are visible from 
both hemispheres a,nd provide excellent rates of around 100 meteors per hour each year. The 
Geminids are active from December 7 to 17 and reach maximum on December 14. They are 
noted for their many bright yellow-orange meteors. With the full moon occurring on December 
3, conditions are very favorable for viewing the Geminids in 1990. Observers should only plot 
any Geminids seen if the ZHR is less than 10 and this will be the case outside the period 
December 10-15. Otherwise classified counts should be made. The Geminids are good viewing 
for most of the night in the northern hemisphere. In the southern hemisphere they are best 
observed from midnight through the dawn when the radiant reaches an elevation of 20' or more. 
Before midnight, southern observers should monitor the PuppidlVelid stream. Observers should 
have a field center situated no more than 40' away from the radiant position. 
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Table 7 - Radiant positions of the Geminids. 

9. December ocerotids 
This shower is active from November 27 to  with a maximum ZHR of 5 on December 
11. The  XMO requests that  observers giv er axtention after the full moon period of 
early December. The  shower should be $I ronjunction with the Geminids. Care 
should b e  taken to idinguish between mete owers. To aid this, the observer's 
center of field of v w should be located a t  and S = 0Q0-+200. All possible 
December Monocerotids as well as meteors possilsly belonging to the Geminids or Monocerotids 
(i.e., those difficult to  distinguish) should be plotted. Meteors belonging to the Geminids or 
sporadics should be counted only. On the nights of cember 12-13 and 13-14 it is senseless 
to analyze the Monocerotids since the activity of the ininids is vastly superior and the ZHR 
of the December Monocerotids becomes luted by the high Geminid activity. Therefore, 
observers are asked T O  concentrate on the i d s  on these dates. 

Tabie 8 - Radiant positions of the Dec. Mon 

10. Ursids 
The  Ursids are active from December 17 to 26 with a niaximuin on December 22 at 21" UT.  
The  radiant positioii is a t  Q = 217' and S = 1-7 O which m e m s  it can only be observed from 
the  northern henlisphere. T h e  Ursids display variable activity with ZHRs of around 50 being 
recorded on occasions. Unless the ZPIR reaches or p s s e s  18, a14 Crsids seen should be plotted. 
To aid in identification, V, = 33 km/s. 

The  Coma Berenicids are active from ecernbes 12  tlirough t o  Jaiiuary 23. The  maximum 
of 5 meteors per hour occurs on December 1.7. They a x  best seen during the last few hours 
before sunrise from the  northern hemisphere. Northern obsers-ers should endeavor to monitor 

ereniclds after the peri inid activity (December 12-14). From 
7-26? both the Coma Ursids can be observed providing the 

observer's field is centered around Q! == 150°-1800 and 6 = +40"-+60°. All possible Coma 
Berenicid meteors should be  plotted. 

Table 9 - Radiant positions of the Corn. 

Dec 12 ~ 174' 1 4-26' 
Dec 17 175O +23O 

Dec 27 183' 
Dec 22 1 1790 -t240 
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Du?-ing the In ,~e?~i ,a t ional  Meteor Weeken.d in Violau, 
September 6 to  9, a proposal from, Peter Brown was presen . t e  
in the years around the expected peak year 1999 (see also 
issue). However, we think it i s  wort~i,,w~i,i~e to  start rn.on.itoring t h e  Leonid n. 
already now, especially since obsei-uing c o n d i t i m s  are ide this  year ,  as poi  
Wood above. In. order to  focus attention to  this .uery intere 7 ~ g  an.d fmcinatin.g strea~n,. nn.d to 
enxourage m.eteor en.th.usiasts t o  observe this  stream nxz t  rn.on,th.. we decided to  publish. Peter’s 
proposa,l in f d l ,  e‘uen thou!gh the text was n,ot originally in ten .ded  f o r  publication. in WGN.  
Consequen.tly, t h e  reader should mind t h e  possibility that t h e  proposal *will still ,undergo P0rn.e 

polishing or ~ n e - ~ ‘ : ~ n , i ~ . g  in t h e  months  t o  come.  Also, conzrnenis t o  th.e proposd  0 . r ~  ,welcome! 

mar ia .  Geim.an.y, th.at took plmx from. 
c oo rdin a,t e Leo n.i d o b s e 1-11 d i  o n.s 

L I  Roggeman.s elsew11.ere in, this 

(Ed. ) 

ro atch (ILW) 

With the begiiining of the 1990s, the I M O  is looliing forward 10 a decade of progr 
science both through amateur efforts and cooperative ~ o r k  with professional astronomers. In 
the 19903, many new discoveries will undoul> teclly b e  iiiade about various processes in meteor 
astronomy, with the Leonid meteor shower a t  the  end of the decade offeiiiig a n  unparallc~lcd 
opportunity in this regard. 
With this in m i d  a worliing coiiimittee within IMO specifically devoted to handling rcsults 
from tlie L e o l d  shower should be set up to  analyze reiults a d  promote tlie shower a s  a inmiis 
t o  direct more amateurs to become involved with iiieteor as troiiomy. 
T h e  showers to  lie rigorously investigated by the coniiiiittce will 5e  tlie 1996, 1997’. 199S, 1999 

retiirns of the Leoiiids. Thesc returiis are  espectetl to  he active diic to  the 
he ortho-Leonid stream as a reqult of the p q s a y e  of Coiiiet P/Tcniplc-Tiittle 

tlirougli perillelion in early March of 1995. in the rniddle of this period. T h e  1999 return will 
receive particularly intense scrutiny because cf the stroiig possilility of a meteor storm a t  this 
time. 
From now until the l99G return, esiiid data  wa2 be gathered through the iioriiial IMO cliaiiiiels 
and ohservers ~ i l l  be asked to  keep the Leonicfs as  a spcciai  projecc shower for each ycar to  liclp 
collect data  regarding tlie stream in the years jnst liefore the ic3tiirii of the main ortho-Leoiiicl 
stream arid to 17 a tch  for tlie possibility of a n  m e s p c c t e d y  strong Leoiiid return in the years 
preceding the predicted peak years. 

2. 

The Leonid subcommit tee  witliiii the I M O  will be cliarged wi th  the pioniotioii. collection and 
archiving of Leonid da ta  for the years leading up to  the 1999 main return a n d  for orgaiiiziiig 
specific research projects related to  the slion.er. During the 1996 -2000 return. the normal IMO 
responsibles charged with data collection m7ill be the principle nitaiiq l y  n-hich oliscrwrs send 
ohsermtions to  IiWB. in a n  effort to  avoid confusion. H o w ~ v c r ~  for commission leaders not 
involved n7itli tlie committee’s work, the ILW comniittee i d 1  ash that tlicir sections’ d a t a  be 
submitted immediately to the appropriate committee member for analysis. 
T h e  conimittee will consist on an  ILW coordinator and inembers respoiisililc for the various 
means of data  collection (visual, radio. etc.) and  analysis who will closely together witli tlic I M O  
commission directors in these areas. The JLW coordinator will be responsible for promoting 
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the slioir-er in the popular astronomy media and through WGN.  with writing a comprehensive 
review handbool;/article on the Leonids and  developing meteor storm olxerving nictliocls wi th  
the help of other committee members. Also, the coordinator will of course ac t  a s  head of 
the committee and  ill he responsible to the 0 Council for the committee's progress and  
results. 
For a tentative timeline, the committee men;l>ers should lie identified and h a w  5pc( ific arcas  
of study by the end of 1991. 

3. Specific rese 
1. To study the Leonid stream using visual, still photographic, radio. video, telescopic ant1 

2. To study tlie main ortho-Leonid stiearn on a year-to-year hasis. 
3. To determine the radiant size and r ad imt  diift of the Leoiiids to  new levels of accuracy 

and the radiant size as a function of mass of the liiconlillg paiticle. In this  n - a ~ ~ .  new. small  
particles with small radiant sizes may be separated f i  o m  old. large particles with large 
radiant sizes may lie separated from old, large pal t icks with large radiant sizes. 

4. To determine if newly ejected particles easily hagmeut in space due to the p i cwi re  of 
volatiles as suggested by Bronsten (1967) tnrough observation of 5imultancoiis nictcors 
and fragmenting meteors near the time of maximum. 

5 .  To use the high espected rates of the Leonicl5 i i e~a  the 1999 peak to pelform a n  ol)scrm- 
tioiial test of the need for a zenith exponent factor in ZHR eorrecrions. Since meteor rates 
will be  high, the statistical error wiil be  smal! and the controversy surrounding the need 
for such a factor may be r e s o l s ~ ~ l .  

6 .  To investigate the  nature of a periodic s t ream such cis the Leonicls and attcnilit to dcterniine 
if the  ortho-leonids are  best described r l s  :ihlion-li!;e structure in the s t ream or a small 
dense cloud of particles. 

spect sographic observations. 

7. To study each Leonid return throagii u s t  of rhe ;soptilation index. 
These are only meant as broad prehiiina rs- suggeiiicns with more concrete a n d  spwific goals 
of tlie project to be the first item of husiness for tile .lLWcomiiiittee. 

b s e l- vin g c o 11 d i t ions eriod 
199G: hlasimum will occur a t  roughly 19” VT oli i\tonday, No~e i i i l~c r  18. The nioon will 1)c a t  
the  first quarter phase. so the  peak Leonid rates oc ci:riirig vlicn the radiant is near culmination 
in the early morning hours will favor Japan aiict All.;trZh. 
1997: hllasimiin; will occur a t  roughly 2” UT on T’uesclay, Yovc:iii~cr 1s. The nioon n-ill lw four 
days after full, so the shower will exspeilence sevcre moonlight interference. Xdditionally. the 
moon will he quite far to  tlie north 011 the ecliptic. so it will lie above tlie horizon a t  temperate 
latitudes during most of tlie night. The favored aren 
1998: Maximum occurs a t  approximately 7”-8” hrT Qli V\:l’cdnesday. Nowml~er  1s. Tlie nioon 
will be  three days before new and effectively out of tlie picture. Tile slion-er peali will fawn the 
Atlantic Ocean region and the  East Coast of Korth -America. This is likely to  lie the first strong 
return of the Leoiiid5 iince 19GG and a good prelude to the 1999 retiirn. pcrhaps e~’eii reaching 
storm proportions. T h e  Earth wdl pass O.QOS0 AU o ~ t ~ i d e  of Comet P/templc-Tiittlc’s orhit 
only 237 days after the comet passed the same point so fre5h particlei will he  present to form 
a s troiig, young display. 
1999: This is the !ong-awaitcd return of the ma in  p a i t  of the ortho-leonid itrcrini a n d  will 
probably prove to  lie one of tlie strongest meteor showcri of the 28th century Tlie niasimum 
is predicted for rouglily 13” UT on Thursday, Novenil~cr IS. The moon will lie 2 days after 
first quarter and. therefore, will set in the early morning hours. permitting dark viewing of the 
return of the main part of the stream. T h e  best geographical area to  T-iew the shower will lie the 

thc M‘esieiii USSR and niurh of Enrope. 
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West Coast of No merica, the peak time being oaily about 1 hour later than in 19GG. Tlie ' 
Earth will pass 0. AU outside of the cornet's orbit some 622 clays after the cornct passed 
the same point. Similar combinations have historically led to  meteor storms so the slionw is 
likely to  be very strong. 

2000: This return of :he Eeonids may also produce high meteor rates and so is includccl a s  one 
of the main returns for concentration by the ILW.  T h e  peal; is espectetl a t  roughl:. 18"-19" 
UT on Saturday, Kovexnber 18. The  moon will be 1 day hefore last quarter and will he a major 
source of light interference being high on the ecliptic as i ~ l l .  Japan and  Australia along witli 
the rest of the Pacific rim countries will be  best placed to observe this return, though lunar 
interference will dim the sliow. T h e  comet will have passed through the region of tlic Lconicl 
stream encountered by the Earth almost 1000 days before. but may still produce a good show 
as large displays have been seen when tlie comet was more than 1500 days past the Ear th  
encounter point. 

Tel s9 s: 

The lack of Iuterference from tile moon during the period of t l i ~  Orionid meteor ~l ioiwr this 
year offers the Telescopic Commission a golden opportiznity for i ts  first special project. The  
i n a h  aim of the Project is to study tlie complfcaieil iadlaiit structure,. ,211 telrscopic and z-idco 
observers are urged to  make as many observations as possib?e during, watches on nights diiriiig 
Octoher 16-27, and eipecially October 19-24. Plsaw erg. to  oliseri~e for as long as possililc. 
Note that the radiant does gain a respectable altitude miiil after midnight and only reachcs 
cuImination arouncl ~ ' ~ Z I ' ~ ~ ~  The  liigliest rates will t!ieiriore OCCLX tietween 2" arid 5". 

Figure 1 - -Activity oftl ie q-1Iqriarids aid Ori- 
oiiids as a function of solar longi- 
tude,  e t  A typical slioiver return.  

B CL c Lg i-0 u12. d 

rionlcls a d  1)-Acluaricls arc both associatccl with 
Halley's Comet. Radar,  visual and television olxer- 
vations during the List sixty years rez-ealcd that the 
Waliey showers h a w  similar coniplicated qtriicturcs. 
Both haw durations arQllild 1 5  days during whit h 
tlienc? are several. iiiasima iii the  activity curvcs. They 
provide ~i:nils?~ rates, altlioizgh. during the Oiioiiid 
sliower7 Ear th  is inole than  twice the distance from 
Halley's orhit than  during the ?1-Aquarid sliow-cr. Xn 
esact correspoiideiice exists between the maxima for 
the two showers. Typical activity curves are slio.vlrn 
in Figure 1 (from [I]) .  

Each slrower has a reiatiz-el-y stalile, f la t  period of in- 
creased activity lasting some five clays. Tl'ithin this 
period there is a sriiali dip that  c1c)liiieates thc two 
main maxima. There are  two other stalde secondary 
rnasinna well separated from the central period of 
enhanced activity. and evidence for a further. w a l i  
masirnum. The times of maxima shift gradually a t  

consecutive returns over several years. 
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Mchtosh  and Ha jdd i  [I] have explained these 
characteristics by a, model in which the cross- 
section of meteoroid orbits a r e  rilsbon shaped 
rather tlmn circular. Currently tlie s t ream struc- 
ture comprises about five s e p r a t e .  lsut o w r -  
lapping: belts or shells of meteoroids. Thcse 
belts give rise t o  the various periods of increased 
sliower a,ct>ivity in complica tecl activity curves. 
See Figure i for a diagrani-the diagonal lilies 
are the l]elt,s. The overall activity variations 
are probably due to  filaments of denser iiiatcrial 
along t h e  stream orbit, created lsy -crariatioiis of 
the a,sceiiding node in consecutive revolutions 
"Lila61 bunich orbits. T h e  shifts in the time of 
masiina, can be explained lsy the change of or- 
bit,&! period. The  shells arise diie to the orhital 
e~o l~ l t io l l  of h l l e y ' s  COIilet, a,lid has heen Coil- 

firmed by  numerical iiiodeliiig [2], a s  h a w  the 
clumpiilg of orbits. 

1933 October rg ( a = 206 94 1 1933 October 6 1 7  
Reduced w meandarc. f o = z 0 3 ~ ~ g )  

'2 ' / O F  0 2  0, F2 
7935 QctoberZO{O=206*.9)  1935 October22(a=sos".g) 

Xn addition to the complicated activity tlic Ori- 
oniids are  linowii to have a, complex radiant com- 
prising a t  l a s t  four sub-centem. Early this cen- 
tury this izlisled some olxerwm, such as Dcn- 
niug, into lselieving that the radiant n-as s ta -  
tionary. A. solution was posttula,tccl 11)- Prciitice 
[ 3 ]  from his naked-eye ra,diaiit, \yorli ( probaljly 
the most accurate nalced-eye olxerva tioiis ever 
carried ont ) ,  which seemed to  show that the 

0 2  OF 0, 0, F2 

1935 Qclober 25 f Q = zog'.a .I 

Figure 2 - Orioiiid radiants observed by Prentice on 

1935 Octnber. 25 [ o = 211 Di B )  

successive days in 1933 and 19%. 

Oiionicis come from a sequelice of sharply de- 
fined radiaats which do move-ahorit ?P3 per day-cach of which in turn l~ecoiiies ac  tive cross- 
ing the same region of sky, hence giving the imp~~essioil of a stationary radiant. Sec Figure 2. 

Figure 3 - Contour maps of t h e  dist,rilintion of Orionid radi- 
ants det,ermined from teiescopic ohservat ions orga.- 
iiized at Brim Observatory. Full lines &OW the 1965 
data-not,e the similarity to  Prent,ice's dat,a. and 
dashed lines are for 1966. 
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T h e  aims of the project, are ambitious and knowing the weather will ta.ke several years before 
we can achieve them. ven if we tackle but a few of them i t  will provide more new science than  
visual watches of the me duration. They are: 

The p~ofsssior?als bemoan the lack of data describing the detailed struct’ure of tlic Geiiiiiiid 
shower. ‘The .most important data  we can obtain are the identifica,tioia of any st,roiig suh- 
ra,diants, a i d  their sizes; the size of the radiant as a whole ads the shower progresses. and 
as a function of meteor magnitude. If distinct sub-radiants are active they could indicate 
i,he cause of the variation in visual rates: as the relat,i-ve strengths of the sah-radiants vary 

rae to their different periods and meteoroid concentrations. 
r The time of maximum, half-life an 

ma 61: it ude a re p oo r l y d e t er mi lied . 
data sets ob!..a,i;ied with both, small 30-80 m m ~  a n d  !age 90--21)0 mrn apertures a rc  i1ccdtd 
because they give ra te curves for different mean rna,gnii,udes (a,pprosiimt’clj- +G ai id  $5.5 
respectiveky.) It is inportant to obseerve awa,y from 

o Est,irriat,e the failat-end of the l ~ ~ ~ i i . n o s i t y  function for all the showers a,nd the sporatlics. 
i h e  reiativ-e ~ ~ i i t r i b u t i ~ ~ ~  of particles of &Berent masses are  needed to give clues to  the 
meteoroids’ place of origin? formation mechanism a . rd  the perturbations they have espc- 
rierxed. It a.lso perinits a,n estimate the total mass of a, stsea’ni. 
Dedermine rhether not the 11 Cla,Iiis h i n ~ r i d  sliower 181 is active (or periodic given 
severai y e u s  da t ,a ) ,  and if so9 c?.et,..rmhe he radiant size a,izcl position on each night. 
Compare the ?roperties ~ r i t Z a  the Geminid ~ e t e o r s  of .~.iinilar hrightiaess ( & . y e ,  light ciirves, 
trains, activity half-life) i-o enha.,n.ce the sriew that the shower really is a, soutjhern component 
of the Gei^ninids. 
Monlzitor other coucurreiit slzuwer a,ctivity. 

ivit,y periods of the ~ l - r o ~ e r ~  as a fiiiictioii of I 

e ma;’ depend ~ h k h  sub-radimts are active. 

rn’ 

Ob s e r v a  t i o  125 

For this project hotlz accurate paths and rxa,gnit~ui;ie estimates are required. The sclcctioii of 
field centers is made clifficult because t h e  radiaxts ,me .i:isib?e all or most of the night. t,liey rise 
quickIy at, m.Sd-nort,hern Eatituclesg and the  dirstribii II of tile radiants can cause occlusions. 

srlggest: 0 = ~ ’ I z E ‘ ,  * -  s +4l0 and c =: 8 Betveen 21~’ aiicl 23’’. talce: 
L7’ 5 h 5 p  6 = +:;”(jo I a,nd. 8?:,55“, the rest of tlie night try: Q = 5 h 3 ~ m ,  
6 = +20” and a = 8”3-LE’. 6 = + Z O O .  Soiath of 40” N, ciie night is shorter, and the hfonocerot,id 
radiant can attaic s2 liigller elevation by some 2.1-0, ~i ie re iore .  after 22”, t ry  tlie following pairs: 

== $“O@” 9 -  s --- -f?p ancl i;” z p3;5m, 6 II -f-o9y7, or Q == ’i”“35”. 6 = -140 and 0 = 51122”1. 
6 = -+QI” to  concentrate on the Monoceroticls. These fieids will also serve for obxermtioiis of 

“ *  

hlsi f i d d - ~ e ~ t e r  p a k  for 40-60’ 31 h t i t ~ d e ~  ~e a before 21” local imaii  time, I 
o~ 

‘ell&, t h ~ i i g h  their dista,nce from this mchs1 . t  comp3es is larger than  iclcal. 

B.A. hlcIxitosh7 A. Wa.jduk? ‘‘ omet Walley meteor  stream: a new i i d e l ”  a Man. Not. R.  
astr, SOC. 205, 1988, pp. 931-943. 
.A. r\Iclintosh, 5. Jones, ‘“he a,Xley CQII-E~ meteor stream: iiuiiaerica 1 inodclling of itx 

dynamic evolution” Mon. Not.  
J.31. Prens-lee, J .  Tit. ast?.. Assoc. 46, 1939, 13. 

, astr. SOC. 235, 1988, pp. 673-693. 

rarrence 0.f Small Pr~xtic!es i:i Veteor Showers IT. Orionids, E -  

eminids” Rd.!” astr, . Czecti..19: 1968, pp. 306-315. 
J .X.  Prent,ice, J .  Brit. astr. A S S O C .  49, 1939, 13. 1 

oncentration of Snra11 Particles in Orionids” , B.ull. astT. 

Nemsletter, Telescopic Appen,diz 31. 1985, pp. 3- G .  
e 11 Canis h/linuricis---a ?Jew I\let,eor S trea,na Prolialily 
17 I”, N ~ Z ~ I L W  225, 1970, pp. 1232-1233. 
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Table 1 shoms tlie obsermbility function, which is given for 50' S. 35' Y. 0' a n d  35' S.'The 
value (a percentage) is given for each hour local time for the directions South. TT'cst. East and  
North. 100% corresponds to the best observability, 0% with the radiant under thc horizon. For 
the calculations. a four eleinent antenna a t  an elevation of 45'. a transmitter distance of 1000 
kni and a translxitter power of 30 kJV were assumed. 
Unfortunately, tlie radiant is badly placed for people living a t  soutlierii 1atitiidc.s. For those 
colleagues, I have calculated the observability function for another Earth-grazing astcroid. l9S9 
UP, which is per!iaps a meteor producer (see Table 2) .  The hest time to observe in tlic soutlicrii 
sky is Kovernber 1s. T h e  coordinates of the radiant are Q = 35s' and  6 = -23'. The closest 
approach to the  earth's orbit is 0.0052 AU. Good Luck! 

Table 2 - Clbservability function for a four-element antenna elecated at 45' for eacli hoiir of thc  
day (local time), four cardinal directions and four latitudes (100 = best ol~sercahi l i ty  O 
II: rad1aiit helow the horizon) For tlie calculations a transiiiitter distance of 1000 k i n  
and a trallsiliitter power of 30 k T 5 '  were assumed 

4s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 1  71 88 97100 o x  90 70 

S 180 45 3 0 0 0 0 0 0 41 77 99 98 61 17 58 97 100 

E 179 51 4 0 0 0 0 0 0 4 5 6 9  73 69 67 73 83 100 91  
N 1 6 2  35 2 0 0 0 0 0 0 0 0 0 0 0 0 32 60 80 88 100 87 100 SE: 81 

S ~ 87 66 38 7 0 0 0 0 0 0 0 0 0 4 36 63 85 99 100 85 90 84 100 99 
70 70 48 8 0 0 0 0 0 0 0 0 0 5 46 74 S5 94 100 65 44 31 32 *55 

E I 86 75 50 9 0 0 0 0 0 0 0 0 0 5 45 69 69 56 32 31 44 8 2  100 9(j 

0 0 0 0 0 0 

0 0 0 0 0 0 
1%' ' 70 48 3 0 0 0 0 0 0 0 0 0 0 0 0 4': 76 93 100 83 7-1 68 68  73 

[I] D. A ~ t o o s ,  "Call to Radio Observers", WGM  IS:^. Xpril 1990, p. 41. 

art r 
Ch,ristian Steyuert 

Iiiformation 19 provided on possible incteor showei radiants associated with t h e  newly cliscovrwtl astwoids 1990 
MF) 1990 0s anel 1900 h4U, as well as wi th  the period comet 199Of P / I I o n d a - ~ l r l t o s - I . ~ ~ ~ .  

uency of Earth-Grazing Asteroids 
111 19S1, E. Shoelllalier wrote: [l] 

up&- c rossin,g asteroids h. av e b e e n  disco v e red t o  $at e : th F: s e in c hi .  d c (1. b o ,iid 

half of t h e  knmwn. Amors, as well n e a d y  all t h e  Apoklo and Aten. n3steroldts . . . 
Yet, early 1990, those figures had increa,sed to 65  Amor. 63 Apollo aiid 9 Aten-t'ype asteroids. 
The newly cliscovered Apollo have typical diameters of 0.2 to  O.G kin. Still smaller objects 
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Methodological aspects of the problem of searching for minor st reams are discussed. 

Problems of searching minor streams are closely linked with the distriliution of metcor tracks 
and radiants as a whole and with its change within a year. From radar observations according 
to  the Davies method, where, within a relatively short period. inany i n d i d u a l  trails of iiicteor 
bodies are obtained, one finds a considerable "grayness" of large radiants areas [1.2]. The  
question arises when a cluster of trails yielding a radiant in, e.g., a toroidal or a n  anti-liclion 
source, can lie considered as a meteor shower. I must observe that this question has  not yct 
been satisfactorily answered. 
Although the imposing of several conditions, such as tlie reoccurence of the pli~~ioniciion i n  
different years, is a very reasonable way to  resolve the question, some prohlems still reniain. 
I t  is indeed necessary t o  realize that it may be impossilile to  e.g. ascertaiii the activity of a n  
existing minor stream during several years, due to fluctuations of the nuiiihcr of iiieteoroitls 
along its orbit. The  p-Pegasid shower has shown significant activity only photographicall!-. in 
fact during two hours in 1952 [3,4]. Similarly, the P-Lacertid shower [ 5 ] .  registeiccl for tlic first 
time telescopically in 196s-when it nearly reached the activity of tlie S-Acliiaritls-could only 
be confirmed as late as 1982; the observation from 1973 cannot lie considered as significant, if 
considered independent of the 19G8 and 1982 events. 
These problems in ascertaining the esistence of minor streams often give rise to T-ivid contro- 
versies. From recent years we recall, for example, the discussions aliout the  tq-Pegasitls [G. ; ]  
and the E-Cassiopeids [8.9]. I do not intend to he a judge in these discussioiis and  do not vant  
to  decide in favor or against the existence of these showers. Rather,  I want to discuss soiiie 
methodological aspects of this problem. 
First and foremost, I would like to  point out tha t  the most frequently used purely st<itistical 
method with radiant determination directly from the sky, is not very suited for minor stream 
detection or studying. During a several-hours oliserving night, a few meteors of a slio.iver 
uiilciiown to the observed will most probably be attributed pither to  the sporadic lmclcgrouncl 
or to  other showers. It is indeed common tliat several showers are siinultaneouslj~ ac t ive  during 
a certain period. Accorcling to  [3,4], for esample, as many as 14 ratliants-often quite closr to 
each other-are active in earlg7 August. Under such circumstances. meteor shower identification 
is so difficult that  even esperienced observers often disagree as to  which stream a particular 
meteor belonged + 

An important aspect of 3tudying minor streanis is "coiitaiiiiiiation" liy sporadic iiicteors. tlir 
elongated trails of which pass close to the radiant liy chance. or liy meteors whose radiant is 
close to the minor stream. Rcndtel, e.g., discussed this in the contest of the a-?iurigids [lo]. In 
summary, statistical observations of shower with a frequency lon.er than 5 meteors per hour are 
rather unreliable, and showers with a frequency uiicler 2 meteors per hour cannot he ohserwd 
a t  all with this method. 
Wi th  statistic observation methods -as well as with others-the occurrence of coiiiritlcntal 
meteor "outbussts" plays a n  important role. During such a n  O ~ t l i ~ r 5 t ,  a nunil~cr of nicteors is 
observed that  is larger tlian expected on purely stati5tical grounds. T h e  most lilxly esplnna tion 
for this phenomenon is the  fact that  the observer's attention has increased shoitly after tlie 
passage of a meteor, and, as a consequence of his reaction, often also the attention of the other 
members of his observing group. If a number of meteors from such a n  outburst can  h a w  the 
same radiant, the observer will usually notice this. 
According to  my statistical calculations, this situation can occur once in some l iun t l ic~l  to ionie 
tliousaiid observing hours. I myself saw such occurrences several times. liut in oiie only case, 
it was caused by a real display of minor stream activity. 
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Quite undcirtandahl;s., a n  obrerver seeing some more meteors tha t  align with the .‘iadiant” sus- 
pected during the outburst -cvill lie sure he detected a meteor shower. Equally iinderitaiidal,lr. 
observers on other places who did nor notice a n  outburst, will find no sign of a c*iicw“ mcteor 
sliom-er. To decide ~ ; l r c . f  her a real shower was observed or whether a chalice line-up of iiictcors 
or an olxervational e r x x  occurred, is very difficult. Il’ith statistical ohservations. tlic qiiestioii 
of the authenticity of possible radiants largely depends on the  confidence in the ohserwr’s es- 
perience and sense for self-criticism. Of course, high ZHR-values causc.d by a short out1)urst 
are the first reason for riot trusting the interpretation of the ohserver-hiit on the otlicr h a n d .  
how else could he observe a radiant?! 

Therefore, I thiiili it is necessary to  publish observations of such kind in d p r ~ p e r  foini. so t h a t  
the other observers have tlie possibility to  go througli their own olxervations during tlie critical 
period and can see, whether certain features indicate the presence of potential s l i ~ ~ e r  act i i - i tJ-  

From the facts discrzssed above, it is es-irleiit that  purel>~ statiitical obwrvations a i c  not C O ~ T Y -  

nient for studying minor streams. The  observation of minor streams should always he coiiilhccl 
mitli meteor plotting. After all, plotting is a necessity with tclescopic o1iserT.a tions. E w n  cspc- 
iieiiced observers are una’iik to classify meteors without i t .  \loreo~-er. plottiiigs are a s-aludhlc 
docuiiientation you can refer back to any time. If a large nuiiilier of data  n-eie ol1tai:icd - i i i n n ~ -  
thousands of plottings fnom a number of observers and from a numher of nights, or w a r s .  if 
needed-it is p05sible t o  detect very minor streams with ZHRs of ahout 0.3 meteors per liour. 
to reliably subtract the radiant’s sporadic background contamination. etc.. b y  anal~-7ing tlie 
plottiiigs from various poiiits of view. Reference [11] illustrates Wt-orliillg wi th  such incthods. 

Y‘owadays. it has of c o i a ~ ~  a great ac1:Taiitage to do tlie required classifications and  calc nlntions 
with the he!p of a computer, after digitization of the plottings. 

Waturally, observing with plotting ha.; some disadvantages as well. However. time ‘‘Ioss~‘ re- 
quired foi meteor plot~ing- although mentioned very often-is 7) ot  among t h e .  ll’ith coniiiion 
frequencies, the piottillg time is riot large and its influence caii tie cliniiiatcd in a n  ca?s~. a n d  
rather precise way from the filial values through modification of ohser.i-iiig tinic into cffectiye 
observing time. The main disadvantage of plotting i d 1  sliow up latci. with the iiiterprc‘tation 
of the data .  

Tioper ol~servation pilowising is very complicated, uiiless w e  coiitent oursclvcs to cstiiiinte 
sliowcr menibersliip Ixmd on the plottings, in n-ich case we only u s e  a small p a i t  of the infor- 
ma+ion contained in the observational material. En such. a xay ,  TW cannot eliniina te spiuiious 
iad ian ts  near strong St leain radiants, and ghoit radiants. particularly when the proc 
not detailed enorrgli, 1:ot uiing s e ~ e r a l  various data classification and collrctioii inetliotli. DIW 
to the limited possiliiirties of data  collection, Woflmeister [12] was c.g. not able to  fiiid tlie 
e-Geniiiiicl shower in b i q  -iiaterial, although its presence with a ZHR of ahoiit 3 meteors per 
llQlir is appa rmt  I 

I ~~oulcl .  like to ackl s o ~ i e  comments for less experienced ohservers a t  thii  place: 

o It is of great irnporrance to  use a ruler for plotting. lotting by liand only caii c a u i e  
considerable inaccuracy. 

The  ax-erage errors in meteor direction are  greater than  often assumed: 5’ to 10’ is coiiiiiion 
for esperienced obwrvers. 

It is recommended to oid plotting near the edges of a giionionic map .  That  is the ieasoii 
fc,r making the Afia:: n o  2OOO.U maps smaller compared t o  C.131. 

If observations of one shower are  required, it useful to observe close to  its racliaiit. 

fj It is not useful to  observe meteors lielow 38’ aliove the liorizon. T h e  center of the ~ b s e r ~ - e d  
area should h a w  a n  aititude of 50’ to  60’. 
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While sporadic meteors may also seem to  originate from a shower's radiant, shower meteors 
are predominant in the vicinity of the radiant. Therefore, it  is useful to  sclcct two a i m s  
close to the radiant to  have two independent determination standards. It is of us? to \clcct 
the area sizes taking into account the dispersion caustd by observing error$. Tlicse c a n  lie 
derived t h o u g h  parallel observations by a number of observers. 

Finally I would like to  list what we can offer to  observers of minor meteor streams, a t  prpscnt 
or in the very near future: 

1. The Gnomnnzc Atlas Brno 2000.0: the atlas can be ordered from IMO at tlic pricc of 5 
EF, to  be  paid in the same way as  your WGN subscription. It contains 
nitude 6.5. The sphere mapping radius is 160.43 inin. The atlas covers the 
lination -40' on 9 maps of A 3  format ( the  actual charts licing 280 x 350 
are machine-made and have an  accuracy of 0.05 mix. h i  explanation of 

the atlas is given 011 a separate sheet. 

FOP observing actions organized by I 
separate maps for their personal plottings. 

individual oliservers are  allov-cd to copy 

2. We have quite a wide range of computer software, that  i:, continuoiisly c.stcntlc.tl. 
meteor plotting evaluation, the software listed lielow is of particular importance: 

- calculation of individual observers' plotting errors from group observations: 

- calculation of radiants and meteor altitudes ohservecl from a number of station? with 
a non-linear model for observing errors; 

For 

-- statistical detection of shomer radiants from visiial a n d  telescopic observations (iindcr 
preparation). 

TVe have not yet enough detailed manuals in English for this ?oftware. Tlwir accliii\ition 
therefore depends on the presence of a ~ - i d e r  intereit in its use. The using condition of 
our software may he discussed. 
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Pe t e r Brow ri 

A n  overview is givcn of observations carried out in Canada during the  period June-September. 1090 

Observing over the summer months this year has been surprisingly good. TT’liile tlic l’cali of 
the 6-Xquarids was destroyed by a large magnetic storm, moonlight succeeded in only piti tLi1ly 
hiding the Perseids, which almost everyone seemed to have given up for lost in 1990. Tlic f i n t  
couple of sessions of xhe interval took place just north of Edmonton while I was waiting with 
M a c  Zalcili for the liossihle appearance of noctilucent clouds. IT’liile heavy tn-ilight was prcvwt 
in the first session, the limiting magnitude remained low as did the activity. The second sesiioii 
did not fare as well t.;it!i the  moon and cloud wiping out the sliy. 

The nest session took place under fantastically dark skies in southern Sasiiatclirvan. Tlic 
limiting magnitude was near 6.6 for the entire night, inaliing this one of the darlicst locations 
I liave ever o’iiservecl from. Rates were respectable with the Perseicls cloiiiiiiatiiig and  tlic n - 
Capricornicls putting on a strong display near the end of the session with some faintcr c t w n i i i  

memhers. After several days of cloudy skies, the weather improved to 1)eriiiit o l w r v a  tioils 
on , J U I ~  25-26 from a location several hundred kilometers further south. Again tlic sliy n.ns 
very dark a n d  rates responded after midnight with the Perseid.; dominating. South 6-Xcluaiitl 
activity was quite stroxg once the radiant rose in altitude with the North F-?iquaridi all h i t  
al,sent. The  final clear night of the Aquarid campaign tooli place on the iiight of the South 
6-Xquarids’ maximum, Observing from Alherta this time. tlic effccts of thc aiirora Iiecaiii(~ 
obvious well Leefore twilight disappeared, A iarge magnetic s torm providccl a liiilliant all-sky 
aurora which destroyed the h i i t i n g  inagnitude and the L4quarid peak. In fact, only onc fdi i i  t 
South S-Aquarid way seen in the two hour session, while two qiiitc. 1,riglit o -Cri1)ricoinid5 imdc 
that showers’ presence f d t  even through the aurora. 

The next shower for concentration was the Perseids with the 11 IT full. 111oon in t lw \ la-  foi ,111 
d ~ r l ;  Iiours. The  cath her was quite good for the pre-peali and 1)eali night .I nllon-iiig t l l ~  liriglitcr 
Perseids to  stand out quit m-ell. Rates on August lo-11 barely topped 10 incteors per liour tluc 
to  the light of the niooii. owever, the peak of the Perseids was not at  all disappointing with a 

-w.cte43: p c  m i n i i t c  .i.isil)le just 1 ) ~ f o r r  dawn Thr. Prwcirl\ m a x i g c  t o  
01s per hour, even with the moon lrigli ill the \ky, c,ugg(-sting tli<Lt tl,c 

good cmditioiis. TT-liilc no triie f i r ~ h l l s  t i w  LT-IR m . 5  near to  I c i ~ l s  in 1988 and 1989 1111 
wm- ol~iervctl 01: tiit- peak slight, sevcial hiiglit 1’ 

Tlie Ieiatively good limiting magnitudes recorded on thi5 night 

hinnll s ta r  count wgicnc r.i.ailable in the field of view quite- f<ir f : o n i  tlic moon. 11: 

closer to  k e  ~iicicm a r r  a fkc ted  b y  a v‘cry tliffcrclit 1iiiLitiiig i ~ 1 t ~ i t i ~ i i ~ 1 ~  

incigniiirde for t h e  Pcii,-itl night in fact prohably close to 5.*5. 

The last two sessions of the interval took place from hfaqiia L d i c  near Foitli 510 l i i i  i n ! -  Aftcr 
reporis from the East Coast of a possible meteor outburst c m  A i r %  22-22, I n-as cagcr to 
check ratcs and  see if this mysterious shower might still lie in prog The first c h a r  iiiglit 
ivas August 26-27 and. despite above average skies from the site uiiusual act ivi t j r  was 
oixer-ced. A similar session the  next night revealed some weak activity form upper Cygniis. 
though not associated with the K-Cygiiids, I believe. Indeed. thc  $1 radic  a(-iivitTr on Slik night 
in the last usahle liour bcfore the sky clouded ovcr  as tlic liiglic of the ( w i r  c‘ 111t(~ ~ a l  n11tl 

-;uggests that  the 6 or 7 members of the upper Cygnus complex iiiiglit have. l2e.t~ sigiiificaiit. 

Due in part to  the ‘rip to  southern Saskatchewan. the sessions in this  interval have bcen 
wmarlcahiy free of auroral interference. This is unusual considcring the sunspot peak in 1990 
and  suggests rha t  there may be hope yet for dark skies for northern meteor observers. 

. i t l c ,  l (ft I ~ ~ I I ! :  ( ~ ~ ( l ~ i i i q ,  t i ( ~ i r i  

t rawling meteor t l i rc~~lp~h moonlight as compared to  stationari- stais and t!iv cff 

’I l i(* i i \ (> f i i l  l i i i i i t i i i q  



The International Meteor Organization 
Council 
President: Jurgen Rendtel, Gontardstrasse 11, DDR-1570 Potsdam. Germany 
Vice-Pres.: A. McBeath, 12A Priors Wk, Kirkhill, Morpeth, Xorthumberld. KEG1 2RF, Engl. 
Secretary-General: Paul Roggemans, Pijnboomstraat 25, B-2800 Mechelen, Belgium, 

Treasurer: Ann Schr oyens , S tuivenbergvaart 48 , B-2 SO0 h'I eclielen, Belgium , 

Other council members: 
Peter Brown, 181 Sifton Ave, Ft. McMurray, Alberta T9W 4V.!, Canada 
Malcolm Currie, 25, Collett Way, Grove, Wantage, Oxon. OX12 ONT, England 
Marc Gyssens, Heerbaan 74, B-2530 Boechout, Belgium, 
Robert Hawkes, Mt. Allison Univ., Physics Dept., Sackville, N.B. EOA 3C0, Cnnndn 
Detlef Koschny, Ostpreussenstrasse 51, D-8000 Miinchen 81, Germany 
Masahiro Koseki, 4-3-5 Annaka, Annaka-shi, Gunma-ken 379-01, Japan. 
Vasilii Martynenko, Astronomical Observatory of the Crimean 

Regional Young Technicians Station, P.O. Box 52, Simferopol, Crimea 333 000,  USSR 
D. Olsson-Steel, Univ. of Adelaide, Dept. of Physics, Gpo. Box 498, S,A.  5001, A~t,strnlia 
Christian Steyaert, Dr. Van de Perrestraat 83, B-2440 Geel, Belgium 
Gabor Siile, Egry 47/B 111.11, H-8200 Veszprkm, Hungary 
A. Terentjeva, Astr. Council USSR Acad. Sci., Pjatnitskaja 48, Moscow 109017, USSR 
Casper ter Kuile, Akker 145, NL-3732 XD De Bilt, the Netherlands 
Jeff Wood, 37 Hodgson Street, Tuart Hill, West-Australia 6060, Australia 

Cornmission Directors 
Visual Commission: Ralf Koschack, Wilhelm-Pieck-Strasse 33, DDR-7580 \~'cisswasser. Ger- 
many 
Telescopic Commission: Malcolm Currie 
FIrebaZZ DAta Center: Andri: Knijfel, Anton-Fischer-Ring 96, DDR-1580 Potsdam. Germany 
Radio Cornsmission: Jeroen Van Wassenhove, 's-Gravenstraat 66, B-9730 Nazareth. Belgium, 
Computer Commission: Christian Steyaert 

WGN - The Journal of the International 

Editor-in-chief: Marc Gyssens, tel. 32 (3) 455 68 18 
Editorial board: Peter Brown, Masahiro Kosek;, Jiirgen Rendtel, Jeff Wood, and 

Typesetting: Urania, the Public Observatory of Antwerp 
Printing: Andrk Gabriel 

tel. 32 (15) 41 12 25 

postal (giro) account number: 000-1601407-34 

cteor Organization and 
Observational Report Series 

Trond Erik Hillestad, Stengelsrud, N-3600 Kongsberg, Norway 

Other author's addresses 
Dirk Artoos, Nattenhofstraat 74, B-2800 Mechelen, Belgium 
Vladimir Znojil, Karly Pfeiferove '22, CZ-62 800 Brno, Czechoslovakia 



Please do not forget to renew promptly your 

scription/Membership for 1991 
and save us a lot of extra work!!! 

Last year, still many WGN subscribers renewed late. As a consequence, we had to  
run to  the post office almost daily to  mail back-issues. Please save us such a loss 
of time this year and make sure you will receive the February issue in tiinc! All 
subscription/membership information can be found on pp. 168-169 of this issue of 
W G N !  

The stock of IMO 
T h e  f o l l o w i n g  p u b l i c a t i o n s  a r e  s t i l l  avai lable  f r o m  I M O .  To s a v e  o n  b a n k i n g  c o s t s ,  uie 
s u g g e s t  y o u  t o  order t h e m  t o g e t h e r  with y o u r  s u b s c r i p t i o n / m e m b e r s h i p  ren,euml. All 
p r i c e s  i n c l u d e  s u r f a c e  m a i l  de l i very .  For de ta i l s  o n  p a y m e n t ,  p l e a s e  rea,d p .  168-169 
in t h i s  i s s u e !  

Publications in English: 

Bibliographic Catalogue of Meteors 1794-1987 20 DEM 400 BEF 
Photographic Meteor Data Base (1986) 10 DEM 200 BEF 
Proceedings International Meteor Weekend 1986 10 DEM 200 BEF 
Proceedings International Meteor Weekend 1988 12  DELI 250 BEF 
Gnomonic Atlas Brno 2000.0 5 DELI 100 BEF 

(allow 3 months for delivery of the atlas) 

servational Report Series: 

1. 1988 Visual and Fireball Observations 15 DEM 300 BEF 
2. 1989 Visual and Fireball Observations (to appear) 15 DEM 300 BEF 

Backissues of the WGN Journal: 

S i n g l e  assues c o s t  4 DEM o r  80 BEF each;  c o m p l e t e  v o l u m e s  a r e  20 DEM o r  400 BEF 
each .  B e l o w  y o u  f i n d  w h i c h  i s s u e s  are  s t i l l  available: 

Volume 9 (1981): nrs. 3, 4, 5 and 6 
Voluine 10 (1982): nrs. 1, 2, 3, 4 and 5 
Volume 11 (1983): nrs. 2, 3, 4, 5 and 6 
Volume 12  (1984): nrs. 2, 3, 5 and 6 
Volume 13 (1985): complete 
Volume 14 (1986): complete 
Volume 15 (1987): complete 
VolLinie 16 (198s): complete 
Voluine 17 (1989): complete 


